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A  Word  in  Conclusion. 


The  task  proposed  to  themselves  by  the  undersigned  in  entering,  four  years  ago,  upon  the 
preparation  of  the  work  which  reaches  its  completion  with  the  present  volume,  is  at  length  ac- 
complished. The  task  has  been  somewhat  more  protracted  and  greatly  more  laborious  than  was 
originally  anticipated  ;  but  both  time  and  labor  have  been  cheerfully  spent  in  the  belief  that  the 
value  of  the  work  has  been  thereby  more  than  proportionately  increased. 

In  taking  leave  of  the  public,  the  occasion  seems  to  the  undersigned  to  be  a  fit  one  for  making 
certain  statements  in  regard  to  the  history  of  the  work  which  have  not  hitherto  been  presented. 

The  circumstances  in  which  this  formidable  enterprise  had  its  origin  are  succinctly  narrated  in 
the  Publisher's  Announcement  prefixed  to  the  First  Volume.  The  idea  entertained  by  its  eminent 
originator  (the  late  Horace  Greeley),  as  to  the  form  which  the  work  should  practically  take,  is 
there  also  given.  The  plan  as  he  conceived  it  appears  to  have  been  that  of  a  compendium  of 
facts  and  results  of  research  stripped  of  all  comment  and  set  forth  with  the  smallest  possible 
amount  of  connecting  narrative — a  plan  by  which,  for  example,  history  should  be  substantially 
reduced  to  a  chronological  record  ;  science,  to  the  enunciation  of  laws  and  numerical  results ;  and 
philosophy,  to  a  synopsis  of  opinions  and  dogmas.  In  the  execution  of  such  a  plan,  compilation 
from  standard  works  already  existing  was  the  process  which  it  would  be  necessary,  mainly  if  not 
exclusively,  to  employ ;  the  task  not  being  one  likely  to  interest  original  investigators  or  other  eminent 
living  authorities  so  far  as  to  attract  and  secure  their  co-operation.  It  was  upon  this  plan,  how- 
ever, that  the  work  was  commenced,  and  under  which  it  was  prosecuted  nearly  to  the  close  of  the 
First  Volume,  the  editorial  superintendence  having  been  in  the  mean  time  committed  to  a  gentle- 
man of  acknowledged  ability,  especially  qualified  for  the  task  by  a  large  previous  experience  in 
analogous  forms  of  literary  labor.  A  few  of  the  members  of  the  present  Editorial  Staff,  including 
the  present  directing  Editor-in-Chief,  were  at  the  same  time  engaged  to  examine  the  proofs  of  the 
plates  as  they  were  successively  prepared  for  publication;  so  that  when,  on  the  retirement  of  the 
original  Editor,  in  March,  1873,  these  incidental  collaborators  were  invited  to  assume  the  principal 
charge,  they  were  fully  acquainted  with  the  condition  of  the  work  in  the  form  which  it  had  then 
reached.  As  this  was  not  such  as  they  would  have  made  it  had  it  been  under  their  control  from 
the  beginning,  they  could  not  respond  to  the  invitation  by  consenting  to  take  up  the  work  at  this 
point,  and  to  carry  it  forward  to  completion,  without  an  essential  modification  of  the  plan  pursued 
in  its  prosecution,  and  a  thorough  revision  and  reconstruction  of  the  portion  which  had  already 
been  finished.  To  their  judgment  it  appeared  that,  in  order  to  secure  to  the  work  the  high 
character  for  fulness  and  freshness  of  information,  and  for  logical  method  and  lucidity  of  state- 
ment in  the  treatment  of  important  subjects,  which  could  only  justify  its  publication,  writers 
specially  qualified  by  past  study  and  experience,  and  known  by  reputation  to  the  public  to  be  so, 
should  be  engaged  to  treat  each  such  subject;  the  plan  of  compilation  being  limited  to  the  prepa- 
ration of  those  articles  of  secondary  importance  which  do  not  require  the  hand  of  a  master. 

The  value  of  eminent  names  had,  it  is  true,  been  to  a  certain  extent  recognized  during  the 
previous  management,  and  some  contributions  from  writers  of  distinction  had  been  embraced 
within  the  pages  so  far  completed  ;  but  these  were  exceptions,  the  general  rule  having  been  the 
usual  one  of  compilation,  and  the  compilations  not  having  been  always  made  by  persons  well 
conversant  with  the  subjects  as  to  which  they  attempted  to  summarize  the  statements  which  they 
found  in  books. 

It  was  a.  necessary  condition,  therefore,  of  the  acceptance  by  the  present  Editors-in-Chief  of 
the  responsibility  proposed  to  them,  that  the  part  of  the  work  already  prepared  should  be  wholly 
remodelled  and  reconstructed  ;  and  after  a  careful  consideration  of  the  best  means  of  securing  this 
end,  the  conclusion  was  reached  that  the  shortest  and  simplest,  though  by  no  means  the  cheapest, 
method  of  accomplishing  the  object  would  be  to  commence  the  work  anew  from  the  beginning. 
There  had  been  already  completed  1 101.1  electrotype  plates  ready  for  the  press,  at  a  cost  of  $20,864.67, 
and  at  an  expense  of  more  than  two  years  of  valuable  time.  It  was  a  large  amount,  whether 
estimated  in  money  or  in  time,  to  be  fruitlessly  wasted;  but  the  publisher  has  never  allowed  a 
question  of  expense  to  stand  in  the  way  of  the  object  which  in  all  his  literary  adventures  lie  has 
ever  kept  steadily  in  view,  and  which  has  been  to  secure  the  highest  attainable  excellence  at 
whatever  cost;  and  he  no  sooner  became  satisfied  that  this  sacrifice  was  necessary  than  he 
promptly  cancelled  all  these  plates  and  consigned  them  to  the  melting-pot. 


A  WORD  IX  CONCLUSION. 


[, „.|  ,.  nduct  of  the  «„rk.  another  condition  imposed  by  the  new  manage- 

.  ■  ia,  the  Editorial  Staff  should  be  so  increased  and  orgamzed  that 
.,,-  the  Beld  of  human  knowledge  might  be  placed  m  charge  of  an 
I  „,  tha(  department;  these  several  Associates  being  charged 
,  rcising  a  stricl  censorehip  over  all  contributions  relating  to  subjects  within 
tncir ,  .    „ilv.  of  taking  .....  also  within  their  departments,  thatno  subject  which 

.„,  ,„  ..  tention  should  be  neglected;  thirdly,  of  aiding  the  Editors-in-Chief  to  secure,  in 

ally,  well-qualified  special  contributors;   and  finally,  of  themselves  fur- 
mribuUons  on  such  important  topics  within  their  proper  provinces  as  should  bepecu- 
..  :      Bow  completely  this  plan  was  carried  out  may  be  seen  in  the  title-page  of 
n  the  si   leme  of  the  Organization  of  the  Staff,  and  also  in  The  Departments  and  Index 
\  !      ul  one-half  of  the  titles  of  the  Special  Articles  which  have  passed  under 

several  Associate  Editors  are  enumerated  in  this  Index,  but  not  a 
list  of  those  which  they  have  personally  contributed  ;  and  a  glance  at  the  Index  is  suf- 
ficient t"  show  how  largely  the  work  has  been  benefited  by  the  labors  of  its  numerous  Associate 
Iheir  special  fields.     The  departments  to  which  the  names  of  the  Editors-in-Chief  arc 
ied  have  been  more  especially  taken  in  charge  by  them,  because  not  otherwise  provided  for. 
Their  supervision,  nevertheless,  lias  extended  to  the  whole  work. 

The  re. struction  of  Volume  I.  began  with  the  close  of  March,  1873.    The  volume  was  at  that 

time  BO  I'.r  advanced  that  its  publication  had  been  looked  for  as  early  as  July  1st  of  the  same  year; 
but  the  greal  labor  involved  in  the  change  of  plan,  and  the  determination  of  the  Editors  to  be 
thorough,  conspired  t<>  delay  its  appearance  for  fully  fifteen  months,  so  that  the  earliest  copies 
not  placed  in  the  hands  of  subscribers  until  September,  1S74.  In  the  reconstruction,  much 
of  the  material  employed  in  the  work  in  its  original  form  was  of  course  retained;  and  thus  some 
of  the  biographical  sketches— which,  though  entirely  accurate,  might  perhaps  without  impropriety 
have  been  more  extended— have  been  for  their  brevity  subjects  of  criticism  ;  but  these  sketches 
originally  prepared  in  strict  accordance  with  Mr.  Greeley's  principle  to  tell  simply  and  with- 
out com  men  I  what  a  man  had  done,  refraining  alike  from  censure  and  from  praise. 

The  views  of  Mr.  Greeley  have  in  fact  been  allowed  to  govern  the  more  recent  editorial  man- 
agement, in  that  part  of  his  scheme  at  least  which  exacts  the  severest  brevity  of  statement  con- 
I   with  clearness;  but  in  the  treatment  of  all  subjects  of  importance  there  have  been  pre- 
!.  instead  of  summaries  of  disjointed  facts— which  in  its  literal  execution  that  scheme  would 
have  required — memoirs  logically  and  systematically  arranged,  forming  complete   and   compre- 
hensive monographs.     It  is  accordingly  true  that  the  articles  in  this  work  are  in  general  at  least 
I,  and  in  many  instances  much  superior,  in  respect  both  to  their  length  and  to  the  fulness  of 
the  information  they  contain,  to  those  on  the  same  topics  in  other  cyclopaedias,  if  we  except  only 
th..se  very  voluminous  publications  which  are  not  only  very  expensive  and  can  have  no  place  on 
the  study-table,  but  till  whole  shelves  of  libraries. 

I;  may  be  proper,  before  concluding,  to  add  one  word  in  regard  to  the  Appendix  which  will  be 
found  at  the  close  of  the  present  volume.     This,  to  sonic  extent,  is  occupied  with  articles  intended 
ipplement  those  of  the   work   itself  as  to  which  the  progress  of  time  has  brought  addi- 
to  knowledge;  but  it  is  designed  also  to  make  amends  for  the  omission  in  the  regular  order 
ne  articles  not  furnished  in  season  to  appear  in  their  proper  places;  and  it  includes  anum- 
f  biographical  and  geographical  titles  previously  omitted  through  inadvertence  or  because 
they  could  not  be  earlier  obtained.    Many,  furthermore,  relate  to  the  department  of  Natural  His- 
tory, which  have  been  added  by  the  accomplished  Associate  Editor  in  that  department  in  order  to 
to  this  u,irk  a  completeni  hose  subjects  not  usually  aimed  at  in  works  of  this  class. 

It  remains  only  for  the  undersigned  to  tender  to  that  generous  public  whose  steady  encourage- 
ment nd  cheered  them  to  the  close  of  their  labors,  their  most  heartfelt  acknowledg- 
ment of  tin.  unexampled  favor  with  which  the  previously-issued  volumes  of  this  work  have  been 
oi.l  which  has  been  manifested  in  subscriptions  for  more  than  20,000  copies  already  re- 
1.  with  a  demand  daily  increasing.     The  very  numerous   ami  warm  expressions  of  appro- 
bation, moreover,  which  have  reached  them,  as  well  from  critics  by  profession  as  from  intelligent 
reader,  in  every  walk  of  lit'.',  in  regard  to  the  manner  in  which  their  task  has  been  performed, 
■  Battering  to  permit  them  to  withhold  this  public  expression  of  their  thanks.     The 
thing  which  is  chiefly  gratifying,  however,  about  these  expressions  ts  not  so  much  the  assurances 

they  convey  that   the  undersigned   have   succeeded    in  making  a  g 1  book,  as  the  concurrent 

nony  they  bear  to  the  fact  that  the  book  which  the  undersigned  have  made  is  the  book  they 
it  to  make;  and  that  is,  a  book  of  ready  reference  adapted  to  the  u.-es  of  the  busy  multi- 
laury  ..f  knowledge  in  which  questions  upon  every  subject  of  interest  to  man  may  find 
a  prompt  and  satisfactory  solution. 

„       „  F.  A.  P.  BARNARD,  l  n .  , 

N«w  York,  April,  1877.  YRXOID  GUYOT        r  Editors-in-Chief. 
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THE  DEPARTMENTS,  AND   INDEX  TO  LESS  THAN   HALF  THE  SPECIAL  ARTICLES. 


It  had  been  the  intention  to  present  here  a  complete  list  of  the  special  articles  contained  in  all 
the  Four  Volumes,  alphabetically  arranged  under  the  several  departments  to  which  they  belong,  with 
their  writers'  names  annexed ;  but  after  preparing  the  list  it  has  been  found  to  be  too  voluminous  for 
insertion  in  the  space  which  remains  at  our  command.  There  are  given,  therefore,  but  about  one 
hundred  titles  under  each  department,  which  is  considerably  less  than  one-half  the  average.  The 
total  number  of  articles  in  the  entire  work  bearing  their  writers'  signatures  is  8121 ;  of  articles  by 
editors  of  newspapers,  relating  to  local  geography  and  statistics,  1604  ;  and  of  writers  selected  fur  their 
special  knowledge  of  the  subjects  treated,  C427.  The  Editors-in-Chief,  besides  exercising  a  general 
supervision  over  the  whole  work,  and  an  immediate  supervision  over  the  particular  departments  to 
which  their  names  are  attached,  have  personally  contributed  over  160  special  articles.  The  personal 
contributions  of  several  of  the  Associate  Editors  have  been  even  more  numerous. 
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Mitchel,  O.  McK C.  Abbe. 

Monitor G.  \'.  Fox. 

Morris  Island. ..tj.  A.  Gillmore. 

Mortars P.  v.  Hagner, 

Naval  Academies... R.S.  Smith. 

Naval  Adininis J.  W.  Hogg. 

Naval  Architecture T.  P. 

Wilson. 

Naval  Signals S.  B.  Luce. 

Naval  Tactics S.  }',,  Luce. 

Navigation. ..A.  H.  McCormick. 
Navigation,  Inland  (Canals).... 

J.J.  R.Croes. 
Navigation,     Inland     (Rivers 

and  Lakes)... W.  E.  Merrill. 
Navigation,  Ocean W.  S.  W. 

Vaux. 

Navy S.  B.  Luce. 

Nemours,  Puke  de. J.G. Barnard. 
North  Holland,  Canal  of.. .J.  G. 

Barnard. 

North  Sea J.  G.  Barnard. 

ordnance R.  P.  Parrott. 

Ordnance  Survey,  British. ...A. 

R.  Clarke. 

Parameter J.  G.  Barnard. 

Paris,  Comte  de...I.  G.  Barnard. 

Periplus Fox  hall  A.  Parker. 

Pilot George  W.  Blunt, 

Plymouth L  G.  Barnard. 

Pole  and  Polar. ..J.G.  Barnard. 

Polo,  Marco H.  Yule. 

Pontehartrain  Lake. ...John  G. 

Barnard. 

Porter,  P.  P F.  A.  Parker. 

Precession  of  the  Equinoxes... 

J.  G.  Barnard. 

Projectile J.  G.  Butler. 

Projection,  Method  of. J.  G. 

Barnard. 

Radical  Axis J.  G.  Barnard. 

Revolvers P.  V.  Hagner. 

Rilling  of  Ordnance.. R.  P. 

Parrott. 
Rivers,  Hydraulics. ILL.  Abbot. 

Roads 0.  A.  Gillmore. 

Rocky  Mountains..!.  W.  Powell. 

Rope-making S  B.  Luce. 

Rotation J.G.  Barnard. 

Rotterdam J.  G.  Barnard. 

Rowan,  S.  C F.  A.  Parker. 

Sail P. 


Sailing.. 

St.  Augustine.. 


F.  Harrington. 
...F.  A.  Parker. 
.G.C.Siuunons. 


San  Juan  Boundary  Ouestion.. 
J.  Watson  Webb. 


Sappers,  etc 
Sergeant... 

Sevastopol. 
Sewer... 


O.  II.  Ernst. 

....J.G.  Barnard. 

...  J.  G.  Barnard. 

...i,>.  A.  Gillmore. 

I.  G.  Barnard. 

.....J.  G.  Barnard. 
ships,  [ron-clad.Jsaac  Newton. 
Ships'  Magnetism. ,.C.  A.Scott. 
Siege O.  H.  Ernst. 

Signal  Service. ll.  w.  Howgate. 

Small-Arms P.  V.  Hagner. 

Soldier J.  G.  Barnard. 

Soldiers'  Homes. .O.  W.  Longan. 
Sporting  Arms... P.  V.  Hagner. 

Spy A.  B.  Gardner. 

Stahat  Mater J.  G.  Barnard. 

Star!"  and  Staff  Schools M.  C. 

Meigs. 
Steam-Vessels. .A.  H.  Guernsey. 
stone,  Artificial.Q.  A.  Gillmore. 

Strategy R.  N.  Scott. 

Stucco ....Q.  A.  Gillmore. 

Submarine  Nav„.W.  N.  Jeffers. 

Sulina LG.  Barnard. 

Tactics.  Military ....R.  N.Scott. 


Lanman,  J...Eoxhall  A.Parker.     Te  Peum LG.  Barnard 

Laplace J.  G.  Barnard.     Tvhuan tepee I.G.  Barnard 

Laughter W.  A.  Hammond.    Tides, Theories  of. J.G, Barnard 


Legendre J.  G.  Barnard. 

Legion Robert  N.  Seott. 

Lite-Boats I.  A.Whitney. 

Life-Preservers...!.  A.  Whitney. 

Life-Rafts I.  A.  Whitney. 

Lighthouse  Board  of  the  U.  S... 
J.  G.  Barnard. 


Todlehen 1.  G.  Barnard. 

Topography ..K.  L.  Vinton. 

Torpedo Henry  L.  Abbot. 

Torres  Vedras I.  G.  Barnard 

Tower  of  London.  J.G.  Barnaul 

Trajan's  Column.  JT.  G.Barnai  I 

Treves 1.  G.  Barnard. 


Trilinmr  ■  -J-  G. 

Barnard. 
Turner,  T  .Foxhall  \   i 

. 
Variation*.  Calcul 
ard. 

i    P.  Chandler,  Ph.  D., 

W'ii  lard  Pass 

.    i  handier. 

•     indler, 

■    I'.  Chandler. 

■  i    \  w  llder. 

indler. 

Ann'  ■  hai  W.  Greene. 

Aneurism Willard  Parker. 

Aniline I    i    ■  handler. 

Antimony.    ..-CF.i  handler. 
Apoplexy..       *\  hi  ird  Parker. 

indler. 

Beer indler. 

Bitumen Q    \  Gil 

Him, In,  m       •  hai  W.  Greene. 

Ill, ..I I  hai   »   Greene. 

Ii. >    I    Ch« 

Itraiti Il.'nrv  Hartsbornft 

Hrun.lv i    I    I  handler. 

Bread   C.  F.Ch  indler. 

Bright's  DlaeaM  ....W.  I'ark.T 
indler. 

Hr inii- Willard  Parker. 

Bolter  i    I    Chandler. 

I    P.(  handler. 
..i-  ..r  Btone...W.  Parker. 

t-Printins.C  F.  Chandler. 
r Wiihtr.1  Parker. 

ram  oh* V  .Kir, .hi 

Id— H.  Hartahorne. 

Cataract Willard  Parker. 

Catarrh Willard  Parker. 

..  c     I    Chandler. 

hu *i  A  <  rlllmore. 

Charcoal  ...Henry  Hartahorne. 

'  beal Willard  Parker. 

I  ti.-ioi.  ,ii  Anal   &  W.  .lot. n-  oi. 

Chemistry G.  F.  Barker. 

I  holera Willard  Parker. 

Cholera  Infantum V  JaoobL 

Cinchona Willard  Parker. 

Ctrenlatlon  of  Bluod Henry 

Hartahorne. 
Cluh-Fool A.  .laeobi. 

lion c.  F.  Chandler. 

Congenital  Dlseasee..A.  JaoobL 

amotion ' '.  W, '  Ireene. 

OooTuhuoos \.  Jaoobi, 

Coxalgta  ....  Mary  C  P.  JacobL 

■   Tartar  i  .  F.  Chandler. 

lvalue** Willard  I'nrker. 

Death Willard  Parker. 

Delirium  Tremena-W.  Parker. 
Dentlatry <  .  Nesrltn  Pierce. 

DUbetea    Willard  Parker. 

rail  I    r  Chandler, 

Iheria  ....Willard  Parker. 
Dlalnfectlon.  H.  Hartahorne. 
DlaaeclaUon....  '  harlee  A.  Joy. 

Dropay Willard  Parke'r. 

Dyeing  r.  F.  Chandler. 

■  ry         Willard  Parker. 

Fair llenrv  Hartahorne. 

'  ollege w. 

i-  -i  Ickland. 

Kmbry,.|,,L.y J,  i     Dalian. 

Knu  and  Chang  V  Jacob!. 
I  .  W.  Greene. 

a  'niii. 

enllonlsn  Tubes    ...W  Parker. 

Faradization K  C.  Hegnln. 

Fata B  SI  liman. 

Fatty  Dugeneratlon.W. Parker. 

Fermental c  ] 

Ernst  Krack. 

Fibrin (..  II.  Wynkoop. 

-'amp I    i     ll 

Honr  I.    V  Hoi 

Fluorine indler 

Ktrtus li    II.  Wynkoop 

Food Edward  Smilb. 

Fracture         ~ i  m.  John, 

Knei n  silliman 

Fulminates u    \    inn 

Kniiiik-aiiini    Samuel  8t  John. 

I     I    i  handler. 

'■  '      1     i  handler. 

Ganglionic  Herroui  BjatenuK 

-oiin. 
Gangrene. ..E.  J.  Bormineham. 

Gaa-Lightlog    I 

Willard  I'arker. 

Gestation E.  P.   Peaalee. 

Guaiactini Edward  Cnrtla, 

Guano  W.  II.  I  handler. 

l.um-l:.  -in-       i     I    i  handier. 


Veteran  1  B.  Fry. 
I  '..  Barnard 

ii.  II.  Ernst. 

■ I.  ii.  Barnard. 

lal P.  laland. 

U,  eel  I'oinl Ii.  I..  Andrews. 

Woodbury,  I'.  P.-J. G.Barnard. 
Zuyder-Zee .i  G,  Barnard. 

M.H.,  I.I..K,  M.N.A.S., 

ippUeaHonMt  etc 
br,  M.I>.  LL.D., 

■ 

Qunsfaol  Wounds-W,  Detmold. 

Qutta  Pen  li:i ...<  .  l'.  <  'handler. 

Hahnemann 11    > 

i  Parker. 
Health Stephen  Smith. 

Hi-art ..Alonso  Clark. 

<i  Curtis. 

Hernia  ..Edw.  J.  Berralnguam. 

Herpei  Willard  Parker. 

Homownatby H.  D.  Paine. 

Homology Hi  in y  Wurtz. 

Hydrate  ol  <  TOtou-Cbioral...R 
i  urtla. 

Hydrates C.  P.  Chandler. 

Hydrocarbona..C.  P.  ('handler. 
le...R  J.  Bermlngbara. 

Hydrocephalns...C.  W.  Greene. 

Hydrogen Henry  Wurtz. 

Hydropathy ELT.  Trail. 

■  iobia..J lhas.  P.  Etussel. 

Hygiene.... Henry  Hartahorne. 

Hypophoaphltea E.  Curtis. 

Hyateria E.  J.  Bermlngbam. 

Hysterotomy...Willard  Parker. 

Imbecility lohn  Ordronauz. 

India  Rubber  ,  C.  F  Chandler. 

[ndigi  stion...Ek  D.  Hudson,  Jr. 
<'.  !■'.  *  !handler. 

Indium E.  Waller. 

[nebriety Willard  Parker. 

Inflammation. ..Edward  J.  Ber- 
mlngbam, 

inoculation. ..Frank  P.  Foster. 

I  naanlty Wra.  A.  Hammond. 

Intermittent  Fever.. E.  Darwin 
Hudson,  Jr. 

intestinal  Juiee.C.  P.  Chandler. 

intoxication Edward  J.  Ber- 
mingham. 

Iodine E.  Waller. 

iridium E.  Waller. 

isomerism,  etc... Henry  Wurtz. 

[aomorphism Henry  Wurtz. 

Jaundice K.  J.  Bermingham. 

Keratlne Henry  Wurtz. 

Ketones Henry  Wurtz. 

Kidney.  E.  Darwin  Hudson,  Jr. 

Laboratory Henry  Wurtz. 

Lake C.  P.  ("handler. 

Larynx E.  J.  Bermingham. 

Lead llenrv  Wurtz. 

Lead-Plaster B.  Silliman. 

Lead-Poisoning w,  Parker. 

Leather C  F.  (handler. 

Legumine Henry  Wurtz. 

Leprosy E.  J.  Bermingham. 

LeTlgation Henry  Wurtz. 

Limuds Henry  Wurtz. 

Liihie  Add  Diathesis.!. Edward 
J.  Bermingham. 

Lithotomy t.urdon  Buck. 

Liver j,  w.  s.  Arnold. 

Magnesia Henry  Wurtz. 

Manganese,  Chemlatry  of....H. 
Wurtz. 

M.ir-liJ.;i- Hcnrv  Wurtz. 

Measles A.  Jacob!. 

Meat  or  Flesh  Ext....H.  Wurtz. 

Mrdlcal  Electricity..A.  McLane 
Hamilton. 

Medicine E.  D.  Hudson.  Jr. 

Medulla  spinalis...!..  C.  Seguin. 

Mercaptans Henry  Wtirta. 

Mercury Henry  Wurtz. 

M't;i!hiinmoniums...ll.  Wurtz. 

Metamerism H.  Wurtz. 

Metamorphism H.  Wurtz. 

Methyl <\  F.  Chandler. 

Milk c.  P.  Chandler. 

Mirrors C.  F.  Chandler. 

'  C.  F.  Chandler. 

Mucous  Membrane...E.  Darwiu 
Hudson,  Jr. 

Mustard f  dward  Curtis. 

Naphtha <  .  P.  chandler. 

Narcotics Edward  Curtis. 

-  iguin. 

Neuralgia  i    i 

wurts. 

Nitrous  *  rxide...Edward  Curtis. 

Nomenclature  In  Cb<  i 
Henry  Wurts. 

Noswloajy. E.  I>.  Hudson.  Jr. 

Nostrils,  lMseaaes  of 1..  I».;r- 

win  Hudson,  Jr. 

Notation Henry  Wurtz. 


Nutrition. ...E.  J.  Bermlngbam. 

Obesity E.J.  Bermingham. 

Obstetrics Paul  F.  Munde. 

<  ills B.  Silliman, 

C  F.  Chandler. 

Ophthalmia C.  B.  Agnew. 

i  tphthalmoacope...J>.  Webster. 

Opium IM ward  Curtis. 

Organic  Analysis ll.  Wurtz. 

i  Organic  Chemistry ...H.  Wurtz. 
Osmium Henry  Wurts. 

<  Carles E.  D.  Hudson,  Jr. 

*  i\alates Henry  Wurtz. 

Oxides Henry  Wurts. 

Oxygen Edward  Curtis. 

Oxygen Henry  Wurtz, 

Pacinian  I  Sorpuscle J.  W.  S. 

Arnold. 

Fain! C.  F.  Chandler. 

Palate I.  W.  S.  Arnold. 

Paraffin B C.  F.  Chandler. 

Paralysis E.  c.  Seguin. 

Parchment C.  F.  Cbandler. 

Paris  Green Henry  Wurtz. 

Passive  State  of  Metals H. 

Wurtz. 

PaUinli^'ical  Anatomy.  .F.Pela- 
field. 

Pathology F.Delafield. 

Pearlasn Henry  Wurtz. 

Percblorates Henry  Wurtz. 

Pi- r I'u m as llenrv  Wurtz. 

Peristaltic  Motion ."..J.  W.  8. 

Arnold. 

Peritonitis. ...R  I>.  Hudson,  Jr. 

Permanganates.. Henry  Wurtz. 

Petroleum C.  P.  Chandler. 

Petroleum  Gas..C.  F.  Chandler. 

Pharmacopoeia E.  Darwin 

Hudson,  Jr. 

Pharmacy E.  I>.  Hudson,  Jr. 

Pharvnx E.  I).  Hudson,  Jr. 

Phlebitis E.  I).  Hudson,  Jr. 

Phosphates Henry  Wurtz. 

Phosphorus Henry  Wurtz. 

Physician E.  I>.  Hudson,  Jr. 

Physiology  ...E.  D.  Hudson,  Jr. 

Pleura....: C.  V.  Riley. 

Pleurisy E.  I).  Hudson,  Jr. 

Pleuropneumonia— E.  Darwin 
Hudson,  Jr. 

Pneumogastric  Nerve E.  C. 

Seguin. 

Pneumatic  Trough ...H.  Wurtz. 

Pneumonia. ..E.  D.  Hudson,  Jr. 

Poison  of  .Serpents. ..Weir Mit- 
chell. 

Polym.  Isomorph ism. H. Wurtz. 

Porcelain Henry  Wurtz. 

Porcelain,  Japanese.. H.  Wurtz. 

Potash Henry  Wurtz. 

Potassium Henry  Wurtz. 

Pottery  and   Porcelain  Manu- 
facture...C.  F.  Chandler. 

Preserv.  of  Timber.. .H.  Wurtz. 

Puerperal  Fever E.  Darwin 

Hudson,  Jr. 

Pulse Alonzo  Clark. 

Purpurine ('.  F.  Chandler. 

Putty C.  F.  Chandler. 

Pyaemia Stephea  Smith. 

Pyrene C.  F.  Chandler. 

Pyrosis A.  Flint. 

Quinine Edward  Curtis. 

Quinsy.  E.  Darwin  Hudson,  Jr. 

Radicals Henry  Wurtz. 

Rectum,  Diseases  of.. E.  Darwin 
Hudson,  Jr. 

Remittent  Fever E.  Darwin 

Hudson,  Jr. 

Renal  Diseases F.  Zinsser. 

Respiration ...E.  D.  Hudson.  Jr. 

Respiratory  Sounds E.  Dar- 
win Hudson,  Jr. 

Resuscitation B.  Howard. 

Retention  of  Urine. ..E.  J.  Ber- 
mingham. 

Rheumatism. E.J. Bcrmincham. 

Rhodium Henry  Wurtz. 

i;  hi  ii-. plastic  Ope  rations F. 

Zinsser. 

Ribs E.Darwin  Hudson,  Jr. 

Rosin C.  F.  (handler. 

Rubidium Henrv  Wurtz. 

Bum C.  F.  (handler. 

Ruthenium Henry  Wurtz. 

Saffron C.  F.  Chandler. 

Sago Henry  Wurtz. 

St.  Vitus'a  Dance \."  McLane 

Hamilton. 

Salioylie  Acid E.  Waller. 

Balicylol Henry  Wurtz. 

Saliva Henrv  Wurtz. 

Salivary  (Hands E.  Darwin 

Hudson,  Jr. 

Salt-Radicals Henrv  Wurtz. 

Salts, Chem.  Nature. .H.  Wurtz. 

Sand Henry  Wurtz. 

Santal-Wood c.  F.  Chandler. 

Santonins ...Edward  Curtis. 


Sayre,  L.  A ...Paul  F.  Eve. 

Scarlatina E.  L».  Hudson,  Jr. 

scrofula E.  D.  Hudson,  Jr. 

Sea- Water Henry  Wurtz. 

Sea-Weeds Henry  Wurtz. 

i  Secretion E.  D.  Hudson,  Jr. 

Selenium Henry  Wurtz. 

Series  in  Chemistry..H.  Wurtz. 
Serous  Membrane. ...E.  Darwin 
Hudson,  Jr. 

Sialagoguea Edward  Curtis. 

Sight,  Defects  of...D.  Webster. 

Sighing W.  A.  Hammond. 

Silica Henrv  Wurtz. 

Silk,  Chemistry  of ....H.  Wurtz. 
Silver  Compounds....!!.  Wurtz. 

Skeleton E.  D.  Hudson,  Jr. 

Skin Henry  Wurtz. 

skin  Diseases... .C.  Heitzmann, 
Skull....!;.  Darwin  Hudson,  Jr. 

Slags H.  B.  Cornwall. 

Sleep W.  A.  Hammond. 

Small-pox Frank  P.  Foster. 

Soap B.  Silliman. 

Soda Henry  Wurtz. 

Soda-Ash Henry  Wurtz. 

Sodium Henry  Wurtz. 

Somatology Henry  Wurtz. 

Somnambulism A.  McLane 

Hamilton. 
Spasm. ..E.  Darwin  Hudson,  Jr. 

Spavin M.  C.  Weld. 

Spermaceti B.  Silliman. 

Spinal  Column E.  Darwin 

Hudson,  Jr. 
Spinal  Curvatures....E.  Darwin 

Hudson,  Jr. 
Spleen. ..E.  Darwin  Hudson,  Jr. 

Spontaneous  Combustion H. 

Ii.  Cornwall. 
Spontaneous  Combust  ion  of  the 
Human  Body...S.  B.  St.  John. 
Stammering.. W.  A.  Hammond. 

Starch C.  F.  Chandler. 

Starvation. ...E.  D.  Hudson,  Jr. 

Stearic  Acid B.  Silliman. 

Steel Henry  Wurtz. 

Stc  nlit  v  —       J  Marian  Sims. 
Stoichiometry..C  F.  Chandler. 

Stomach E.  D.  Hudson,  Jr. 

Stricture F.  Zinsser. 

Stupor. ..William  A.  Hammond. 

Sublimation Henry  Wurtz. 

Suet B.  Silliman. 

Sugar C.  F.  Chandler. 

Suicide A.  McL.  Hamilton. 

I  Sulphides Henry  Wurtz. 

Sulphur Edward  Curtis. 

Sulphur Henrv  Wurtz. 

,  Sulphuric  Ether II.  Wurtz. 

Sunstroke E.  D.  Hudson,  Jr. 

i  Sweat. ..E.  Darwin  Hudson,  Jr. 

Syphilis F.  N.  Otis. 

,  Svpbilization F.  N.  Otis. 

:  Tallow B.  Silliman. 

Tantalum Henrv  Wurtz. 

Tartar J.  P.  Battershall. 

Tartar  Emet  ic. ..Ed  ward  Curtis. 
Tartaric  Acid.J.  P.  Battershall. 

Tea Edward  Curtis. 

Tea,  Adulteration  of.J.  P.  Bat- 
tershall. 

Tellurium Henry  Wurtz. 

Temperature H.  Wurtz. 

Temperature  of  the  Body E. 

Darwin  Hudson,  Jr. 

Tetanus E.  C.  Seguin. 

Tetrads J.  P.  Battershall. 

Thermo-Chemistry...H.  Wurtz. 
Thermometry.. J. P.Battershall. 
Throat,  Diseases  of...E.  Darwin 
Hudson,  Jr. 

Tinctures J.  P.  Battershall. 

Titanium Henry  Wurtz. 

Tobacco Edward  Curtis. 

Toluene J.  P.  Battershall. 

Tongue..E.  Darwin  Hudson,  Jr. 

Tonics Edward  Curtis. 

Touch,  Sense  of E.  Darwin 

Hudson,  Jr. 

Toxicology Edward  Curtis. 

Tracheotomy. .E.  D.  Hudson,  Jr. 

Transformation H.  Wurtz. 

Trephining. ..E.  D.  Hudson,  Jr. 

Triads J.  P.  Battershall. 

Tubercle E.  D.  Hudson,  Jr. 

Tungsten H.  B.  Cornwall. 

Turpentine.. ..J.  P.  Battershall. 
Type-Theories... Henry  Wurtz. 

Typhus E.  D.  Hudson,  Jr. 

Ultramarine. ...H.  B.  Cornwall. 

Uranium Henry  Wurtz. 

Urates J.  P.  Battershall. 

Urea J.  P.  Battershall. 

Urethra F.  Zinsser. 

Urine J.  P.  Battershall. 

Uterine  Diseases E.  Darwin 

Hudson,  Jr. 
Vaccination. ..Frank  P.  Foster. 
Vanadium Henry  Wurtz. 
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Vapors H.  Wurtz. 

Vapors,  Density  of.. ..J.  P.  Bat- 
tershall. 

Vegetative  Process.. .H.  Wurtz. 

Veins,  Anatomy  of...E.  Darwin 
Hudson,  Jr. 

Venereal  Ulcer F.  N.  Otis. 

Ventriloquism. ...Win.  A.  Ham- 
mond. 

Veratrum Edward  Curtis. 

Vermifuges. ..E.  D.  Hudson,  Jr. 

Vertebrates George  A.  Otis. 

Vesicants Edward  Curtis. 

Veterinary  Science. .M.  C.  Weld. 

Vinegar I.  P.  Battershall. 

Viscosity Henry  Wurtz. 

Vital  Statistics E.  H.Janes. 

A'itriols Henry  Wurtz. 

Vivisection J.  C.  Dalton. 

Voice Robert  R.  Raymond. 

Volumenometry H.  Wurtz. 

Volumes,  Molecular.. H.  Wurtz. 

Volumetric  Analysis. .J.  P.  Bat- 
tershall. 

Vomiting E.  D.  Hudson,  Jr. 

Water C.  F.  Chandler. 

Water-Gas Henry  Wurtz. 


Water-Gtass Henry  Wurtz. 

Water  of  Crystallization  and  of 
Constitution. ..Henry  Wurtz. 

Wax B.  Silliman. 

Weeping... Wm.  A.  Hammond. 

Weighing,  Chemical. .J.  P.  Bat- 
tershall. 

Weights,  Atomic H.  Wurtz. 

Wells,  Horace. ..J.  Marion  Sims. 

Whalebone... .J.  P.  Battershall. 

Whisky T.  P.  Battershall. 

Windpipe E.  D.  Hudson,  Jr. 

Wine Edward  Curtis. 

Womb...E.  Darwin  Hudson,  Jr. 

Women,  Medical  Education  of.. 
E.  Darwin  Hudson,  Jr. 

Wood. Henry  Wurtz. 

Wood-Spirits Henry  Wurtz. 

Wounds E.  D.  Hudson,  Jr. 

Yawning W.  A.  Hammond. 

Yellow  Fever.. E.  D.  Hudson,  Jr. 

Zero Henry  Wurtz. 

Zinc Henry  Wurtz. 

Zincography. .J.  P.  Battershall. 

Zirconium Henry  Wurtz. 

Zymotic  Diseases E.  Darwin 

Hudson,  Jr. 


Aaron  L.  Chapin,  S.  T.  D., 

Social  Science,  Political  Economy,  etc. 

Theodore  W.  Dwigiit,  LL.D., 
Municipal,  Civil,  and  Constitutional  Law,  etc. 

Theodore  D.  Woolsey,  S.T.  D.,  LL.D., 

Public  Law,  Intercourse  of  Nations,  etc. 


Action T.  W.  Dwight. 

Administration..T.  W.  Dwight. 

Agent T.  W.  Dwight. 

Alien T.  W.  Dwight. 

Alimony T.  W.  Dwight, 

Allegiance T.  W.  Dwight. 

Apprentice T.  W.  Dwight. 

Assignment T.  W.  Dwight, 

Average T.  W.  Dwight. 

Bank John  Jav  Knox. 

Bankrupt T.  W.  Dwight. 

Bargain T.  W.  Dwight. 

Bastard T.  W.  Dwight. 

Beloit  College A.  L.  Chapin. 

Benefit  of  Clergy .T.W.  Dwight. 
Bill  of  Exchange..T.W.Dwight. 
Bill  of  Lading.. ..T.  W.  Dwight. 

Blockade T.  D.  Woolsev. 

Bond T.  W.  Dwight. 

Bottomry. T.  W.  Dwight. 

Broker T.  W.  Dwight. 

Burglary T.  W.  Dwight. 

Cam  bridge  U  n  iv.T.  D.  Woolsey. 

Capital A.  L.  Chapin. 

Carriers.... T.W.  Dwight. 

Chambers T.  W.  Dwight. 

Charter T.  W.  Dwight. 

Chattel T.  W.  Dwight. 

Citizen T.  W.  Dwight. 

Citizen T.  D.  Woolsey. 

Cleariug-House....W.  A.  Camp. 

Code T.  W.  Dwight. 

Commerce .J.  S.  Gibbons. 

Condition T.  W.  Dwight. 

Constitution T.  W.  Dwight. 

Contraband T.  W.  Dwight. 

Contract T.  W.  Dwight. 

Co-operation Thos.  Hughes. 

Corporation T.  W.  Dwight. 

Courts .George  Chase. 

Crime T.  W.  Dwight. 

Cross-examin....T.  W.  Dwight. 

Currency J.  S.  Gibbons. 

Debt,National,U.S..L.  Blodget. 

Deed T.  W.  Dwight. 

Descent T.  W.  Dwight. 

Diplomacy T.  D.  Woolsey. 

Divorce T.  W.  Dwight. 

Dower T.  W.  Dwight. 

Drawback T.  D.  Woolsey. 

Dred  Scott  Case..T.  W.  Dwight. 

Election T.  W.  Dwight. 

Eminent  Domain.T.W. Dwight. 

Equity T.  W.  Dwight. 

Estate T.  W.  Dwight. 

Evidence T.  W.  Dwight. 

Exchange J.  S.  Gibbons. 

Exchequer I.  S.  Gibbons. 

Excise J.  S.  Gibbons. 

Exile T.  D.  Woolsey. 

Expatriation T.  W.  Dwight. 

Extradition T.  W.  Dwight. 

Factory George  T.  Dole. 

Fair Samuel  D.  Tillman. 

Falcidian  Law. ..George  Chase. 
False  Imprisonment. ,G.  Chase. 

Family A.  L.  Chapin. 

Farmers-General. A.  L.  Chapin. 
Farming  Class. .George  Geddes. 

Fauces  Terra? George  Chase. 

Federation. ..('has.  F.  McLean. 

Fee (Jeorge  Chase. 

Ferre  Natural George  Chase. 

Ferries George  Chase. 


Feudal  System. ..T.  D.  Woolsey. 

Fiction T.  W.  Dwight. 

Fieri  Facias George  Chase. 

Finance J.  S.  Gibbons. 

Finding George  Chase. 

Fine (Jeorge  Chase. 

Fine  of  Lands. ..T.  W.  Dwight 

Fisheries .T.  D.  Woolsey. 

Fishery,  Law  of.George  (  base. 
Forcible  Entry  and  Detainer... 

George  Chase. 
Foreign  Attachment. .G.  Chase. 
Foreign  Judgment. ...G.  Chase. 
Foreign  Laws.. ..George  Chase. 

Forest  Laws George  Chase. 

Forgery George  Chase. 

Forum George  Chase. 

Franchise George  Chase. 

Franking  Privilege.R.  B.  Lines. 
Frank  Marriage.(  Jeorge  Chase. 

Frank  Pledge George  ('base. 

Fraud George  Chase. 

Fraud,  Statutes  of.Geo.  Chase. 
Fraudulent  Conveyance. ..Geo. 

Chase. 

Free-Trade David  A.  Wells. 

Freight George  Chase. 

Full  Power T.  D.  Woolsey. 

Funds J.  S.  Gibbons. 

Future  Estate.. ..George  Chase. 

Game  Laws George  Chase. 

Gaming (Jeorge  Chase. 

Garnishment George  <  base. 

General  Issue.. ..George  Chase. 

General  Lien (Jeorge  Chase. 

Ghent  Treaty  ...T.  D.  Woolsey. 

Gift (ieorge  Chase. 

Goods  and  Chattcls.Geo.  Chase. 

Grand  Jury (Jeorge  Chase. 

Grotius T.  D.  Woolsey. 

Guaranty T.  D.  Woolsey. 

Guardian George  Chase. 

Guest George  Chase. 

Guizot A.  L.  Chapin. 

Habeas  Corpus.-T.  W.  Dwight. 
Hanseatic  League.  A. L.  Chapin. 
Hartford  Convention T.  D. 

Woolsey. 

Heir George  Chase. 

Hereditaments ..T.  W.  Dwight. 

Highway George  Chase. 

Hiring George  Chase. 

Homestead  Legislation. .Emory 

Washburn. 

Homicide George  Chase. 

Hostages ,T.  D.  Woolsey. 

Household  Sutt'rage T.  W. 

Dwight. 
Hypothecation. ..George  Chase. 
Impeachment. ..T.  W.  Dwight. 

Incest George  Chase. 

Income  Tax A.  L.  Chapin. 

Independence  of  States. ...T.  D. 

Woolsey. 

Infant T.  W.  Dwight. 

Infanticide George  Chase. 

Information George  Chase. 

Innkeepers J.  N.  Pomeroy. 

Inns  of  Court....T.  W.  Dwight. 

Insanity George  Chase. 

Insolvency <  reorge  <  Ihaee. 

Insurance J.  Wilder  May. 

Intercourse T.  D.  Woolsey. 

Interest A.  L.  Chapin. 


Interest,  History  of..P.  C.  Bliss, 

Interest  Law (ieorge  ('base. 

Interference T.  D.  Woolsey. 

International  Law..T.  D.  Wool- 
sey. 

International  Law,  Introduc- 
tion to.. .David  Dudley  Field. 

International  Private  Law...C. 
F.  McLeau. 

International  Workin  omen's 
Association,  The..C.Petersen. 

Interpretation. ..T.  W.  Dwight. 

Issue George  Chase. 

Joinder  of  Parties. .Geo.  Chase. 

Joint  Ownership.George  Chase. 

Joint-Stock  Company. G.Chase. 

Joint  Tenancy. ..(Jeorge  Chase. 

Jointure (Jeorge  Chase. 

Judge George  Chase. 

Judgment George  Chase. 

Judiciary George  Chase. 

Judicium  Populi P.  C.  Bliss. 

Jurisdiction T.  W.  Dwight. 

Jurisprudence S.  Matthews. 

Jurisprudence,  Medical. ..John 
Ordronaux. 

Jury,  Trial  by...  J.  N.  Pomeroy. 

Jus  Gentium T.  D.  Woolsey. 

Justice T.  D.  Woolsey, 

Kidnapping George  Chase. 

Kin,  Next  of. George  Chase. 

Labor T.  E.  Cliffe  Leslie. 

Land  Law J.  N.  Pomerov. 

Landlord  and  Tenant T.W. 

Dwight. 

Law John  Norton  Pomeroy. 

Law  Canon J.  N.  Pomeroy. 

Law,  The  Civil. .J.  N.  Pomeroy. 

Leading  Questions.Geo.  Chase. 

Legacy George  Chase. 

Legates T.  D.  Woolsey. 

Letters  Rogatory. ...Geo.  Chase. 

Letters  Testamentary  .G.Chase. 

Libel George  Chase. 

Liberty T.  D.  Woolsey. 

License George  Chase. 

License  Laws T.  W.  Dwight. 

License  to  Trade. ..T.  D.  Wool- 
sey. 

Lien.... John  Norton  Pomeroy. 

Limitation George  Chase. 

Literary  Prop....T.  W.  Dwight, 

Loan George  Chase. 

Magna  Charta.J.  N.  Pomeroy. 

Malice. .John  Norton  Pomeroy. 

Malicious  Prosecution. .George 
Chase. 

Malthus,  T.  R A.  L.  Chapin. 

Mandamus..John  N.  Pomeroy. 

Manslaughter. ..J.  N.  Pomeroy. 

Marque,  Letters.T.  D.  Woolsey. 

Marriage John  N.  Pomeroy. 

Martial  Law.John  N.  Pomeroy. 

Master  and  Servant. .A.  L.  Cha- 
pin. 

Master  and  Servant  in  Law..T. 
W.  Dwight. 

Maxims,  Legal. .J.  N.  Pomeroy. 

Mayhem George  Chase. 

Measure  of  Damages T.  W. 

Dwight. 

Mendicity. ...Charles  L.  Brace. 

Mercantile  Law. ..John  Norton 
Pomeroy. 

Mill,  J.  S A.  L.  Chapin. 

Mississippi  Scheme.. .A.  L.  Cha- 
pin. 

Mistake George  Chase. 

Monopoly A.   L.  Chapin. 

Monroe  Doctrine. ..T.  D.  Wool- 
sey. 

Mortgage T.  W.  Dwight. 

Mortmain T.  W.  Dwight. 

Municipal  Corporal  ions.. .T.  W. 
Dwight. 

Municipal  Law..T.  W.  Dwight. 

Murder John  N.  Pomeroy. 

Naturalization. ..George  Chase. 

Naturalization. ..T.  D.  Woolsey. 

Navigation,  Freedom  of...T.  D. 
Woolsey. 

Negligence T.  W.  Dwight. 

Negotiable  Paper T.  W. 

Dwight, 

Neutral  Trade. ..T.  D.  Woolsey. 

New  Haven T.  D.  Woolsey. 

Nonsuit George  Chase. 

Notice T.  W.  Dwight. 

Novation T.  W.  Dwight, 

Nuisance T.  W.  Dwight. 

Nullification T.  D.  Woolsey. 

Oath T.  W.  Dwight. 

obligation T.  W.  Dwight 

Obligation  of  Contracts. ..J.  N. 
Pomeroy. 

Occupancy T.  W.  Dwight. 

Occupation T.  D.  Woolsey. 

Ordinance  of  17S7...T.  D.  Wool- 
sey. 

Outlaw George  Chase. 


Ownership T.  W.  Dwight. 

Oyer  and  Terminer. ..(J.  Chase. 

Pandects,  The....!.  N.  Pomeroy. 

Pardon T.  W.  Dwight 

Parent  andChild..T.W.  Dwight. 

Partition J.  N.  Pomeroy. 

Partnership T.  W.  Dwigbt 

Part-Owners T.  N.  Pomeroy. 

Party-Wall J.  N.  Pomeroy. 

Passport T.  D.  Woolsey. 

Patent  Laws J.  A.  Whitney. 

Patent  Laws G.  GiHbrd. 

Patria  Potestas..J.  N.  Pomeroy. 

Pauperism C.  L.  Brace. 

Pawnbroking...J.  N.  Pomeroy. 

Payment J.  N.  Pomeroy. 

Peace T.  D.  Woolsey. 

Peace,  Breaches..!.  N.  Pomeroy. 

Penalty I.  N.  Pomeroy. 

Pensions I.  N.  Pomeroy. 

Perjury I.  N.  Pomeroy. 

Personal  Prop.. .J.  N.  Pomeroy. 

Petition  of  Riglit.J.N. Pomeroy. 

Pirate T.  D.  Woolsey. 

Plaintiff. J.  N.  Pomeroy. 

Pleading J.  N.  Pomeroy. 

Pledge  or  Pawn  .J.  N.  Pomeroy. 

Police J.  N.  Pomeroy. 

Political  Economy. A. L.Chapin. 

Population A.  L.  Chapin. 

Possibility J.  N.  Pomeroy. 

Postliminy T.  D.  Woolsey. 

Power  of  Att'y..J.  N.  Pomeroy. 

Precedents I.  N.  Pomeroy. 

Pre-emption T.  D.  Woolsey. 

Prescription I.  N.  Pomeroy. 

Presumption... .J.  N.  Pomeroy. 

Privilege T.  D.  Woolsey. 

Privileges T.  W.  Dwight 

Prize T.  D.  Woolsey. 

Probate J.  N.  Pomeroy. 

Procedure J.  N.  Pomeroy. 

Process J.  N.  Pomeroy. 

Profits A.  L.  Chapin. 

Promise J.  N.  Pomeroy. 

Property J.  N.  Pomeroy. 

Protection R.  E.Thompson. 

Punishment J.  N.  Pomeroy. 

Purchase J.  N.  Pomeroy. 

Puritans A.  L.  Chapin. 

Railroad  Laws.J.  N.  Pomeroy. 

Rank  of  States..T.  D.  Woolsey. 

Ransom T.  D.  Woolsey. 

Real  Property. ..J.  N.  Pomeroy. 

Recapture T.  D.  Woolsey. 

Receivers J.  N.  Pomeroy. 

Record J.  N.  Pomeroy. 

Record  of  Conveyances.. ..J.  N. 
Pomeroy. 

Religious  Amendment  to  the 
Constitution. .J.  R.  W.  Sloane. 

Religious  Amendment  to  the 
Constitution. .J.  N.  Pomeroy. 

Remainder T.  W.  Dwigbt. 

Rent A.  L.  Chapin. 

Rent J.  N.  Pomeroy. 

Replevin I.  N.  Pomeroy. 

Reports T.  W.  Dwigbt 

Requisitions T.  D.  Woolsey. 

Respondentia. ..J.  N.  Pomeroy. 

Retrospective  Laws John  N. 

Pomeroy. 

Revenue A.  L.  Chapin. 

Ricardo,  D A.  L.  Chapin. 

Rights T.  D.  Woolsey. 

Riot J.  N.  Pomeroy. 

Riparian  Rights.J.  N.  Pomeroy. 

Road,  Law  of.. ..J.  N.  Pomeroy. 

Robbery J.  N.  Pomeroy. 

Sale  in'Law T.  W.  Dwight 

Salvage J.  N.  Pomeroy. 

Salvage T.  D.  Woolsey. 

Satisfaction J.  N.  Pomeroy. 

Saving  Banks E.  W.  Keyes. 

Seal J.  N.  Pomeroy. 

Seaman P.  F.  Harrington. 

Search- Warrant. J.N.  Pomeroy. 

Secession T.  D.  Woolsey. 

Seduction J.  N.  Pomeroy. 

Seisin J.  N.  Pomeroy. 

Self-defence J.  N.  Pomeroy. 

Senate T.  D.  Woolsey. 

Servitude J.  N.  Pomeroy. 

Shelley's  Case. ..J.  N.  Pomeroy. 

Sheriff". J.  N.  Pomeroy. 

Shipping  Law. ..J.  N.  Pomeroy. 
Ship's  Husband. J.  N.  Pomeroy. 

Slander J.  N.  Pomeroy. 

Smith,  Adam A.  L.  Chapin. 

Smuggling J.  N.  Pomeroy. 

Socialism... .Clemens  Petersen. 

Sociology A.  L.  Chapin. 

Solicitor J.  N.  Pomeroy. 

South  Sea  Bubble.A.  L.  Chapin. 

Sovereignty T.  D.  Woolsey. 

Specific  Perform. J.N. Pomeroy. 

State T.  D.  Woolsey. 

Statistical  Congress,  Interna- 
tional  .J.  N.  Pomeroy. 

Status J.  N.  Pomeroy. 


- 

SuramKi 
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■ 

Pomeroy. 

S  Pomeroy. 

i    \  Pomeroy. 

i   s  Pomeroy. 

1    ^    I' r,,v 

i    \  pomeroy. 

■ 

Pom- 

i    \    Pomeroy. 

Theatre  Laws-  .1    N   1' f.v. 

Threat*.  J    ^   Pomeroy. 

i    \    Pomeroy. 

Toleration  i    P  Woolsey. 

I    IV.  Dwlght. 

i   \   pomeroy. 

i  <  hapln. 

Trade-Mark  ...Jas.  A,  Whitney. 


nions...T.E.G  U  lite. 
I  IWSJ  N.Pomeroy. 
1    D 

-  r  rove  J.  V  Pomero] . 

I-  N.  Pomeroy. 

Tmsl '•  H.  Pomeroy. 

J.  N.  Pomeroy. 

Under-Leaae.  ..J.  N.  Pomeroy. 

i  I.  N.  Pomeroy. 

Usury A.  L  <  hapin. 

Value A.  I-  *  hapin. 

Vendor  >  Lien~J.  N.  Pomeroy. 
Verdict I  v  Pomeroy. 

I.  N,  P' 

Villein. 

j   v  Pomeroy. 

Voluntary  Conveyance 1.  N. 

l'.'in 

F.  N.  Pomeroy. 

.    J.  N.  Pomeroy. 

ffe  Leslie. 

i.  N   Pomeroy. 


\ 

i  

U  ,u«  i 

Way 

Wealth 

Wharf. 

Will 

WitiK 
Wreck 

Wril 


,).  N.  PomeToy. 

,i    v  Pomeroy. 

..]   N   Pomeroy. 
\   L  C  hapin. 

i.  n.  Pomeroy. 
,..J.  N.  Pomeroy. 
..  ,i   N.  Pomeroy. 
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...J.  N.  Pomeroy. 


IlKNitv  DmslbBj  LL.Dm 

i  <m<i  Umnnn  Lit*  ntfurr,  etc. 

S.oirn   S.  II  w.i.i:m\n.  A.M..  LL.D-,  M.N.A.S., 
Ottmparalii  and  lAngu 

»boe  I'.  Marsh,  LL.D.,  M.N.  A.S., 

Democrates Henry  Drisler. 

Democritus Henry  Drisler. 

us Henry  Drisler. 


Alexari'l  I    rhomaa 

Alphabet  J    rhomaa. 

p   Harsh. 

-   son F.  M  Gllmore. 

I 
March. 
Antoninus William  Jacobs. 


Demon Henry  I  trlsler, 

Demonax Henry  Drisler. 

Demophilus Henry  Drisler. 

Demophoon Henry  Drisler. 

Demos Henry  Di  Lsler. 


i  mguage  and  Litera-  Demosthenes J.  Thotnai 

ture.-J.  Thomas.  Dercyllidas Henry  Drisler. 

i     a\G     .  ,.  '•!...        ,.Gi  orge  P.  Marsh. 

Archimi  n  Jacobs.  Dezippus Henry  Drisler. 

William  Jacobs.  Dlvlna  Com  media C  Cook. 

u  illiHii  <■■■• Henry  Drisler. 

Aristophanes..  William  Henry  Drisler. 

Aryan L  Thomas.  Dulillan  Column 11.  Drisler. 

tor William  Jacobs.  Dutch  language  ami  Litera- 


Bacon  -'•  Thomas. 

Ballad  Po  trj  F.  J.  Child. 

Kceotla William  Jacobs. 

Bohemlai  J  ["nomas. 

Burke.  Edmund I.TI las. 

Robert 1.  Thomas, 

Byron ' 

Byaantinc  Empire..  \  ...i>»  ihem. 

< .« -;ir.  Jullus_WHItam  Jacobs. 

a*  j  Watts  de  Pej  ster. 

Carlylo,  Thomas    ,C  Petersen. 

Carthaxe ...William  Ja<  00B. 

»  astenheda,  P.  Lde George 

P.  Harsh. 
Catalan  Language  and  Litera- 
ture   <  ■•  orge  P.  Uarsh, 

Henry  Drisler. 

Channel*    n    -    Henry  Drisler, 

i  Mytlli  n.-.ll  Drisler. 

Charts)  ua Henry  Drisler. 

Chariton Henry  Drisler. 

Charon Hem  j  I  ►risler. 

Chauoi  r  ■  I  .  .1.  i  hil'i. 

■ 

tore 

Chlonid  j  Drisler, 

Chton  "i  II-  i 
■ 

i  Imi  rllufl  H 

Chreetua. Henry  Drisler, 

Cicero Willi. 


ture....L  Thomas. 

Kinerson.R.W.T.W.Higginson. 

ii  Language  and  Litera- 

ture..»Rtehard  Grant  White. 

is John  T.  Wood. 

Fablus  Pictor... Henry  l>ri>l*r. 

i         Clemens  Petersen. 

e Jonathan  S.  Green. 

Falconry A.  de  GubernaUs. 

Fannius Henry  Drisler. 

Fasti Henry  l.  Schmidt. 

Faunus Henry  Drisler. 

1  au>iina.  Aiinia  II.  Hrisler. 

Henry  Drisler. 

Favorinua Henry  Drisler. 

Felix,  Antonius II.  Drisler. 

Fenestella Henry  Drisler. 

Festus,  P Henry  Drisler. 

FestuSfS.  P Henry  Drisler. 

Finnish  Language  and  Litera- 
ture...* lemens  Petersen. 
Fireproof     » lonstructions     in 
Italy...*  reoi  ge  P.  Harsh, 
i  i .it <-ru-    Firmicus  Maternus..H.Drisler. 

1  i  u  i  us,  C.  V Henry  Drisler. 

Planus,  v Henry  1 1 

Flemish  Language  and  Liura- 
ture».Cleroens  Petersen. 

Floras Henry  Drisler. 

Folk-Lore L.  C.  Seelye. 

•  ilini,  L Henry  Drisler. 

<  oauauneol  Paris   H  nhammer,P.W..H.  Drisler. 

Cricbton,  i    *  ii.    Fortunatus Henry  Drisler. 

i  uoelform  Inscriptions.  ..Wu,    Forum Henry   Drlsh  r. 

11.  Ward,  Krai.'      History of-fXPetersen. 

I    an  w     I  ook.    I  rank-    ["hi    ....J.  W.  Burgees. 

lk»dalu.«<'!  Bkyon—H.  Drisler.    Freinsheiru        Henry  Drisler. 

I  >it  wastes Henry  Drisler.    lr  Geo.  P.  Marsh. 

Damiantu Henry Drtaler.    French  I  and  Litera- 

|).uuin.»  .1  Henry  Drisler.       ture...\V,  i        mtague. 

Henry  Drisli  P,  Bdarsb. 

Henry  Drisler.    Frisian  I  id  Litera- 

DaaDOpbilas  ....Henry  Drisler.       lure    I  ersen. 


Dananphon     .    Henry  Drisler. 
Damoxenus        Henry  Drtaler. 


Fritsscht ,  1 .  V.   ...  ii.  Drisler. 
Froben,  .1 Hem 


Gafslbrd,  Th Henry  Drisler. 

Galiteo...Augelode  GubernaUs. 

A..      Henry  Drisler. 

Gallus,  C.C Henry  Drisler. 

Genitive Clemens  Petersen. 

Genoa ,;-  P-  Marsh. 

■  anguage  and  Utera- 
i  lemons  Petera  d. 
Gesner,  J.  M  ...Henry  Drisler. 

..  George  P.  Uarsh. 
Gil  lodes Henry  Drisler. 

Henry  Drisler. 

Glaucias Henry  Drisler. 

I  ilaucus.... Henry  Drisler. 

Gly<  on Henry  Drisler. 

Clemens  Bctersen. 

Goettllng,  K.  W II-  Drisler. 

<  rracchanus Henry  Drisler. 

Grammar... -G.  P.  Quackenbos. 
Grecian  '  iaraes...H.  I.  Schmidt. 

Grecian  Mythol C.  Petersen. 

Greece,  Ancient-H.Ct  lameron, 

<  ireece,  Modern. ..A.  N  Arnold. 
Greek  Language. ..F.  i».  Allen. 
Greek  Literature...F.  D.  Allen. 
Greek,  Modern V-  N.  Arnold. 

Hafls E.  H.  Palmer. 

Hannibal  ....Clemens  Petersen. 

Harlea,  <•■  C Henry  Drisler. 

Harpocratlon...Henry  Drisler. 

Haupt,  M Henry  Drisler, 

Hecatasus Henry  Drisler. 

m.i  no,  i! i  lemens  Petei  ■■  o, 

11'  liodorus Henry  Drisler. 

Hephsstlon Henry  Drisler. 

Heraclides Henry  Drisler. 

Herculaneum A.  de  Guber- 

natis. 

Herder Clemens  Petersen. 

HermesTrismegistus..C.G.  Le- 

land. 
H in  Klotns... Clemens  Petersen. 

Hesiod Henry  l>risler. 

Hesychius 1 1  •  nry  Drisler. 

Hexameter S.  S.  Qaldeman. 

Homer Win.  Cullen  Bryant 

Horace Clemens  Petersen. 

Hugo,  Victor «'.  Petersen. 

Humboldt,  A C.  Petersen. 

Humboldt,  W C.  Petersen. 

Hyginus Henry  Drisler. 

Hyiunology ...Frederic  M.  Bird. 
Icelandic  Language  and  Liter- 

ature...Clemens  Petei »  a. 

Improvisation ti.  P.  Marsh. 

Index,  t  oncordauce,  etc...G.  P. 

Marsh. 
Index  Librorura  Pronibitorum. 

George  P.  Marsh. 
Indian  Languages  of  America. 

.T.  Hammond  TrumbuUL 

Inscription s.  Birch. 

Inundations    and    Floods    of 

Rivera...George  P.  Marsh. 
I  ri>>i  Language  and  Literature. 

Norman  Moore. 

Irrigation George  P.  Marsh. 

Irving,  W Porter  C.  Bliss. 

i -i- S.  Birch. 

Italian  Language  and   Litera- 
tura...George  P.  Mai  sh. 

Italy 'i-  Boccardo. 

Jacme.. George  P.  Marsh. 

Jainas R.  C  Caldwell. 


Dauiiih  I jiisMiay  and  I.itera-    Frontinus Henr]   Drisler. 

Frooto Henry 

Puclno,  Lake.,  i 

Fulgeniius  .        Hen  i  >  Drisler* 

inn.  k.  J   N Hem 

Purlsnettu Henr] 

1  rail,  .1   B Henr] 


inr«-     ■ 

|  I  ■  ■   ; 

i  Henry  I  trisler. 

D  Peyster 

I  1  hum  as, 


Daaaatrlns         Henrj  Drtaler.    '.ail,  J.F Henry  Drislei 


Junius ELGarnett 

Keagy.J.  M S.  S  Haldeman. 

1  unartine Pshx  iucnt^ni . 

Lamb,  C Porter  C.  Bliss. 

Language W.  I>.  Whitney. 

Laodicea Porter  C  Bliss. 

Lai  in    Language    and   Litera- 
ture. ..Charles  Short. 

Latro Henry  Drisler. 

LaVater I  lemens  Petersen. 

Paw,  John Porter  < '.  Bliss. 

Lefevre,  T Henry  Drisler. 

Legend <  ieorge  P.  Marsh. 

Lemaire,  N.  E *  ■.  P.  Uarsh. 

Leo  Allatlus <;.  P.  Marsh. 

Leo  Diaconus <i.  P.  Uarsh. 

LeoGrammaticus.G,  P.  Marsh. 
Leon,  Ponce  de-Porter  <    Bliss. 

Leopardi Caroline  C  Marsh. 

Lerdo  de  Tejada P.  I  -  Bliss. 

Lesoonax G.  P.  Marsh. 

Leeches ■ "  orge  P.  Marsh. 

Leasing I  h  mi  as  Petei  sen. 

Lexicon George  P.  Marsh. 

Uvy Clemens  Petersen. 

Longfellow,  II.  W...P.  C.  Bliss. 

Lopes,  F.....     I _.    P.  Marsh. 

Louis  Philippe ( .  Petersen. 

Loyola..kAngeio  de  Gubernatis. 

Lull,  K George  P.  Marsh. 

Lytton,  Bolwer..PorterC.  Bliss, 
Macaulay,  T.  B.  Port.rr.  Bliss. 

March,  A George  P.  Marsh. 

Uarlboroagfa,  J.  C...P.C.  Bliss. 

-  uan P.  *'.  Bliss. 

Marxini,  .Angelo  de  GubernaUs. 


Metre S.  S.  Hal-Uinan. 

Middle  Ages.. John  W.  Burgess, 

Milan .....Caroline  C  Marsh. 

Milton Clemens  Petersen. 

Minnesingers....  A.  E.  Kroeger. 
Mixed  Races E.  B.  Tylor. 

Mohammed.. Clemen-  Petersen. 

Mohammedanism..C.  Petersen. 

Moliere (  lenniis Petersen. 

More,  Thomas...  Port  it  C.  Bliss. 

Mosaic Caroline  »'.  Marsh. 

Mulberry  Tree t;.  P.  Marsh. 

Muntaner,  Raroon.G,  P.  Marsh. 
Myia Henry  Drisler. 

Mysteries (  lemens  Petersrn. 

Naples Caroline  c.  Marsh, 

Niebelungen  Lied..W.  s. Tyler. 

Norman  French. S.S.Haldeman. 

Normans E.  Munroe  Smith. 

Norwegian  Language  and  Lit- 
erat  nre. ..Clemens  Petersen. 

Novum  Oi'ganmu I.  Thomas. 

Olive George  P.  Marsh. 

(Hiv.i,  Abbe d'..Henry  Drisler. 

(  mosander Henry  Drisler. 

Oribasius Henry  Drisler. 

on. sins Henry  Drisler. 

i  »rthography..-S.  B.  Haldeman. 

Osann,  V.  G Henry  Drisler. 

i  rod  ndnip,  v:.n ii.  Drisler. 

Padua Caroline  C.  Marsh. 

Painting Eliza  J.  Haldeman. 

Patephatus Henry  Drisler. 

Palermo Caroline  c.  Marsh. 

Palestriua... Caroline  C.  Marsh. 

Pali T.  W.  Rhys  Davids. 

Palladium \.  H.  Bullen. 

Pain  asis Henry  Drisler. 

Pappus Hi  nry  Drisler. 

Participle S.  S.  Haldeman. 

Particle B.S.  Haldeman. 

Paschal  Chronicle...H.  Drisler. 

Pavia Caroline  C.  Marsh. 

Peasants'  War C.  Petersen. 

Pennsylvania  Dutch. .S.  S.  llal- 
deman. 

Pericles Clemens  Petersen. 

Persian  Language  and  Litera- 
ture...K.  IP  Palmer. 

Phillips,  Wendell (*.  Cook. 

.  ........  i  Caroline  t'.  Marsh. 

Pi >i -trains. .Clemens  Petersen. 

Po,  The <  ieorge  P.  Marsh. 

Poe,  E.  A Porter  C.  Bliss. 

Polish  Language  and  Litera- 
ture  loseph  Karge. 

Pompeii Caroline  C.  Marsh. 

Pompey *  lemens  Petersen. 

Pontine  Mar.-lu  s...G.  P.  Marsh. 

Pope.  A Clemens  Petersen. 

Portuguese  Language  anil  Lit- 
erature..Porter  C.  Bliss. 

Powers,  Hiram C.  C.  Marsh. 

Preseott.W.  H...PorterC.Bliss. 
Pronunciation. .s  s.  Haldeman. 
Pronunciation  ofGreek,..JS.  8. 

Haldeman. 
Pronunciation  of  Latin... .i>.  S. 

Haldeman. 

Prosody... S.  B.  Haldeman. 

Punetu"ation....W.  S.  Paterson. 

Pyrrhus Clemens  Petersen. 

Quantity S.  S.  Haldeman. 

Quirinal Porter  C.  Bliss, 

Ravenna Caroline  C  Majrah. 

Rhyme S.  S.  Haldeman. 

Rhythm S.  S.  Haldeman. 

Roman  Archa?ology..W.  Helhig. 
Roman  Archaeology R.  Lan- 

ciani. 
Roman  Arith...S.  S.  Haldeman. 

Romansch George  P.  Marsh. 

Romantic  School,  Thc.Clemens 

Petersen. 

Rousseau Scheie  do  Vere. 

Ruskin,  J Porter  C.  Bliss. 

Russian  Literature W.  R-  S. 

Ralston. 
St.  t.uthard,  Tunnel  of.-.George 

P.  Marsh. 

Sand,  (ieorge C.  Petersen. 

Sanscrit  Language  and  Litem-. 

ture.. .Porter  I  .  Bliss. 

Satire Clemens  Petersen. 

Saronarola..Caroline  C.  Marsh. 
Scandinavian  Mythology C. 

Petersen. 

Schiller Bayard  Taylor. 

Schlegel Clemens  Petersen, 

Schleuaner.  J.  F H.  Drisler. 

Schneider,  J.  G H.  Drisler. 

Schneider,  K.  E.  C-.H,  Drisler. 
Schneidewin,  1".  V7...H.  Inislnr. 
-'■hweighauser,  J....H.  Drisler. 

Scipia Clemens  Petersen. 

Scopas Henry  Drisler. 

Scotticisms S.  S.  Haldeman. 

Semitic  Languages \V.  II 

Grei  d. 
Seneca Clemens  Petersen 
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Sevcu  Years'  War..C.  Petersen. 

Shakespeare..  Richard  G.White. 

Shelley Porter  C.  Bliss. 

Sicilian  Vespers. ..G.  P.  Marsh. 

Sicilies,  The  Two. XI.  P.  Marsh, 

Sicily,  Island  of....G.  P.  Marsh. 

Siena Caroline  C.  Marsh. 

Silanion Henry  Drisler. 

Si  in  pi  ici  us...  Thomas  Davidson. 

Sisi-nna Henry  Drisler. 

Slavs \V.  It.  S.  Ralston. 

Solon Ernst  Cur  tills. 

Sonnet s.  s.  Haldeman. 

Southey,  R A.  H.  Guernsey. 

Spanish  Language  and  Litera- 
ture....Scheie  de  Vere. 

Sparta Ernst  Curt  ins. 

Spartacus.... Clemens  Petersen. 

StAel-Uolstein C  Petersen. 

Stars P.  A.  Secchi. 

Straw,  Manufacture  of.. .George 
P.  Marsh. 

Succession  \Vars....C.  Petersen. 

Sulla Clemens  Petersen. 

Sulpicius  Severus....H.  Drisler. 

Swedish  Language  and  Litera- 
tu  rc....Clemens  Petersen. 

Swift,  J A.  II.  Guernsey. 

Syracuse Caroline  C.  Marsh. 

Tennyson Porter  C.  Bliss. 

Terni,  Palls  of C.  C.  Marsh. 

Teutons I.  W.  Burgess. 

Thackeray Porter  C.  Bliss. 

Theatre Clemens  Petersen. 

Themistocles C.  Petersen. 

Thirty  Years'  War. .C.Petersen. 


Tiber George  P.  Marsh. 

TiVOli Caroline  C.  Marsh. 

Trouveres I.  H.  Lowell. 

Turin Caroline  C  Marsh. 

Ulfila Clemens  Petersen. 

Universe,  The I'.  A,  Beechi. 

Varro <  harles  Short. 

Vega,  l>npe  de... Porter  C.  Bliss. 

VegetUis Henry   Drisler. 

Velvet George  P.  Marsh. 

Venice Caroline  C.  Marsh. 

Verb S.  S.  Haldeman. 

Vergil Charles  Short. 

Vespucci,  Amerigo  .  P.C.  Bliss. 

Vihara T.  W.  Rhys  Davids. 

Vincent  of  Lerins....H.  Drisler. 

Vitruvius  Pollio.—Chas.  Short. 

Vowel S.  S.  Haldeman. 

Walhalla Clemens  Petersen. 

Walkyries... Clemens  Petersen. 

Watershed. ...George  P.  Marsh. 

Watt,  James Porter  C.  Bliss. 

Wchsti  r.Noah. J'ort  -r  C.  Bliss. 

Well (ieorge  P.  Marsh. 

Wellington,  Duke  of.. .Porter  C. 
Bliss. 

Welsh  Language  and  Litera- 
ture...John  Rhys. 

Whittier,  J.  G  ..Porter  C.  Bliss. 

Wieland Clemens  Petersen, 

Wilson,  P Henry  Drisler. 

Winekelniann C.  Petersen. 

Word S.  S.  Haldeman. 

Wyttenbach,  D.. Henry  Drisler. 

Ximenes Porter  < '.  Bliss. 

Ygdrasil Clemens  Petersen. 


Calkb  G.  Forshey,  A.M.,C.  E., 

Civil    Engineering,    Hydrography,  etc. 

Joseph  Henry,  LL.D.,  M.  N.  A.S., 

Physics  and  Meteorology. 

John  Le  Conte,  M.  D., 
General  Physics,  Statistics  of  the  Pacific  Cvast,  etc. 

William  P.  Trowbridge,  A.M.,  M.N.  A.S., 

Mechanics,  Mechanical  Engineering,  etc. 


Artesian  Wells. ..K.  W.  Hilgard. 

Assay W.  Jacobs. 

Biguey,Mark  F...C  G.  Forshey. 

Bonanza John  Le  Conte. 

Bulldozing CO.  Forshey. 

Carpentry g.  W.  Plymptoo. 

Collins,  T.  W CO.  Forshey. 

Comstock  Lode. .John  Le  Conte. 

Death  Valley.... John  Le  Conte. 

Deep-Sea  Sounding W.  P. 

Trowbridge. 

Diainagnetisin A.  M.  Mayer. 

Dynamics... .W.  P.  Trowbridge. 

Dynamometer W.  P.  Trow- 
bridge. 

Electricity Henry  Morton. 

Emery W.  P.Blake. 

File It.   II.  Thurston. 

Fire-Alarms T.  A.  Whitney. 

Fire-Armor J.  A.  Whitney. 

Fire-Engines I.  A.  Whitney. 

Fire-Escapes I,  A.  Whitney. 

Fire-Extinguishers J.  A. 

Whitney. 

Firelcss  Engine. .C  G.  Forshey. 

Fireproof  Building. J.  A. 

Whitney. 

Fireproonng I.  A.  Whitney. 

Fireproof  Safes J.  A.  Whit- 
ney. 

Flexure,  Point  of  Contrary 

W.G.  Peck. 

Fog   Joseph  Henry. 

Fog-Signals Joseph  Henry. 

Franklin,  W.  B.. Joseph  Henry. 

Friction R.  H.  Thurston. 

Furnace A.  F.  Holley. 

Furniture L.  P.  Brockett. 

Galvanism Henry  Morton. 

Garnet H.  Garnett. 

(Jem C.  G.  Leland. 

Glass C.  g.  Leland. 

Glass,  American. L.  P.  Brockett. 
Globe.  Artificial...C.  G.  Leland. 

Gold W.  P.  Blake. 

GoM-Mincs W.  P.Blake. 

Governors U.  H.  Thurston. 

Grimes,  J.  W..... Joseph  Henry. 
Gulf  St  ream. W.  P.  Trowbridge. 

Hardware L.  P.  Brockett. 

Hail Cleveland  Abbe. 

Halo Cleveland  Abbe. 

Heath W.  P.  Trowbridge. 

Hydrauli-  1   .l^ing W    F 

Blake. 
Hydraulic  Ram.. ..J.  P.  Frizell. 
Hydrography... ,G.  W.  Sumner. 

Hydrometer E.  Waller. 

Hydrostatic  Press...!.  P.  Frizell. 

Hydrostatics I.  P.  Frizell. 

Hygrometer Joseph  Henry. 

International  Exhibition,  1S7G. 

W.  P.  Blake. 


Jewelry C.  G.  Leland. 

Jewelry,  Amer..L.  P.  Brockett. 

Lamp C.  G.  Leland. 

Lapidary C.  G.  Leland. 

Lathe R.  II.  Thurston. 

Levee O.  W.  R.  Bagley. 

Level W.  G.  Peck. 

Levelling  Instruments. ...W.  O. 

Peck. 

Levelling-Rods W.G.  Peck. 

Levels W.G.  Peck. 

Lightning Joseph  Henry. 

Lightning-Bods  J.  Henry. 

Lithography Porter  C  Bliss. 

Log  and  Line W.  G.  Peck. 

Lubricants R.  H.  Thurston. 

Lubbock,  F.  R....CG.  Forshey. 

Lubricators R.  II.  Thurston. 

Lustre E.  C  II.  Day. 

Machines F.  L.  Vinton. 

Magnet A.  M.  Mayer. 

Magneto-Eleetricity G.  F. 

Barker. 
Marquoi's  Rulers. ..W.  O.  Peek. 
Blecbanical  Calculation. .Porter 

C.  Bliss. 
Mechanical  Powers W.  P. 

Trowbridge. 
Mechanics. ..W.  P.  Trowbridge. 
Mercator's  Chart. ..W.  O.  Peck. 
Mercator'sSailing-.W.  O.  Peck. 

Metals H.  B.  Cornwall. 

Meteorite. ..J.  Lawrence  Smith. 
Meteorology... Cleveland  Abbe. 

Meteors II.  A.  New  ton. 

Micrometer L.  Waldo. 

Minting II.  R.  Lindernian. 

Mississippi  River. .CO. Forshey. 
Missouri  River.. ,C  G-  Forshey. 

Motion W.  P.  Trowbridge. 

Nails T.  A.  Whitney. 

Needle Janet  Tuckey. 

New  Orleans c.  G.  Forshey. 

Newton,  Isaac. ...S.  B.  Herrick. 

Orrery S.  Alexander. 

Pantograph W.  G.  Peek. 

Papier-Maehe...W.  E.  A.  Axon. 

Pen L.  P.  Brockett. 

Pendulum  Observations. ..J.  E. 

Hilgaxd. 
Photography.. .11.  B.  Cornwall. 

Plane  Table W.  G.  Peek. 

Platinum W.  P.  Blake. 

Platinum  Black....  W.  P.  Blake. 

Plumbing D.  Paterson. 

Pneumatics I.  P.  Frizell. 

Pottery S.  Birch. 


Pumping  Engine...I.  P.  Frizell. 

Railroads J.  W.  Adams. 

Rain-Gauge C.  Abbe. 

Red  River C  (,.  Forshey. 

Refining  of  Metals..  11.  B.  Corn- 
wall. 

Reflection S.  B.  Herrick. 

Refrigeration  of  the  Earth 

W.  B.  Taylor. 

Refrigerators. ...J.  A.  Whitney. 

Regelation S.  B.  Herrick. 

Reservoir J.  P.  Frizell. 

Resist,  of  Fluids. ..J.  P.  Frizell. 
|  Rice C  G.  Forshey. 

Roberts,  A.  M....C  o.  Forshey. 

Rolling-Mill A.  L.  Holley. 

Ruling-Machine. L.  Waldo. 

Safetv-Lamp S.  B.  Herrick. 

Salt-MinesofLa,.CG.  Forshey. 

San  Jacinto  Battle.. ..C  G.  For- 
shey. 

Scale \V.  G.  Peck. 

Screws J.  A.  Whitney. 

Sculling ..G.  L.  Rives. 

Sewing-Machines L.  P. 

Brockett. 

Sextant L.  Waldo. 

Sherman,  S... .Henry  L.  Abbot. 

Silk L.  P.  Brockett. 

Silk-Printing.. ..L.  P.  Brockett. 

Silver W.  P.  Blake. 

Smelling H.  B.  Cornwall. 

Smithsonian  Inst IX  Leech. 

Spheroidal  Condition. .S.B.  Her- 
rick. 

Statics. ...Mansfield  Merriman. 

Steam W.  P.Trowbridge. 

Steatn-Eng...W.  P.  Trowbridge. 

Steam-Hammer C.  Sellers. 

Stewart,  H Henry  L.  Abbot. 

Stove L.  P.  Brockett. 


Precious   Metals.. 

Precious  Stones... 

wall. 
Prime  Mover 

bridge. 
Puinp 


W.  P.  Blake. 

„H,  a  Corn- 


W.  P.  Trow- 
J.  P.  Frizell. 


Surveying W.  G.  Peck. 

Telegraph Frank  L,  Pope. 

Thei  tnodynamics..W.  P.  Trow- 
bridge. 

Three  Bodies,  Problem  of S. 

Newcomb. 

Threshing  Machinery J.  A. 

Whitney. 

Time  Signals L.  Waldo. 

Tin II.  B.  Cornwall. 

Traverse-Table w.  G.  Peck. 

Trigonometry W.  G.  Peek. 

T-Stpiare W.  G.  Peek. 

Tunnel, Chicago E.  S.  Ches- 

brough. 

Tunnelling B.  II.Latrobe. 

Turbine 1.  P.  Frizell. 

Vernier W.G.  Peek. 

Ware,  N C.  G.  Forshey. 

Warfield,  c,  A....C.  G.  Forshey. 

Watches L.  P.  Brockett. 

Water-Meter I.  P.  Frizell. 

Water-power W.  P.  Trow- 
bridge. 

Watershed  of  the  Gulf  of  Mex- 
ico...c.  G.  Forshey. 

Waterworks J.  P.  Frizell. 

Waves J.  P.  Frizell. 

Weather CAbbe. 

Weighing-Mac  hi  ncs. ..James  A. 
Whitney, 

Weight  of  Observations. ,.W.  <  i. 
Peck. 

Wheelwoik.AV.  P.  Trowbridge. 

Work W.  P.  Trowbridge. 

Whirlwind CAbbe. 

Wire  and  Wire-drawing. ..J.  A. 
Whitney. 

Wool L.  P.  Brockett. 

Writing-Machines W.  S. 

Paterson. 


Octavius  B.  Frothingiiam,  A.  M., 

Ttie  Fine  Arts,  Liberal  Christianity,  liioyraphics,  etc. 

William  Staunton,  S.  T.  D., 

Music,  Theory  of  Harmony,  Composition,  Mus.  Terms,  etc- 


Angelo,  M..O.  B.  Frothingbam. 

Apelles Clarence  Cook. 

Arabian  Architect  ure..C  Cook. 

Arch Clarence  I  look* 

Architecture Clarence  Cook. 

Architecture  of  the  American 
Aborigines L.  H.  Morgan. 

Bach,  J.  S..O.  B.  Frothingbam. 

Beethoven...O.B.Frotbingham. 

Bryant,  W.C.O.B.Frothingham. 

Cvsnola.di  L.  P. .Clarence  Cook. 

Chinese  ArchitecturcC  Cook. 

C'orreggio Clarence  Cook. 

Dance  of  Death.X'larence  Cook. 

Donato Clarence  Cook. 

Dore,  Oustave... Clarence  Cook. 

purer,  A Clarence  Cook. 

Dusseldorf  School  of  Painting. 
Clarence  Cook. 

F William  Staunton. 

Fabriauo...O.  B.  Frothingbam. 

False William  Staunton. 

False  Cross  Relation. ..William 
Staunton. 

Fantasia William  Staunton. 

F  Clef William  Staunton. 

Fiesole O.  B.  Frothingbam. 

Fifth William  Staunton. 

Figured  Bass....Wm.  Staunton. 

Fine  Arts O.  F.  Comfort. 

Flat William  Staunton. 

Florid  Style Wm.  .Staunton. 

Flotow,von..O.B.Frothinghain. 

Foot William  Staunton. 

Fortuny,  M Clarence  Cook. 

Fourth William  Staunton. 

Free  Thinker. ..0.  B.  Frothing- 
bam. 

Fugue William  Staunton. 

Full William  Staunton. 

Gainsborough,  Th..O.  B.  Froth- 
ingbam. 

Gamut William  Staunton. 

Gannett,  E.  S...O.  B.  Frothing- 
ham. 

Garrick O.  B.  Frothingbam. 

G  Clef William  Staunton. 

(Jen  re-Pain  ting C.  Petersen. 

German  Sixth. ..Wm.  Staunton. 

GerOine O.  B.  Frothiugham. 

Ghiherti....O.  B.  Frothingbam. 

Ghirlaudajo O.  B.  Frothing- 
bam. 

Gibbons,  G...O.B.Frotbiugham. 

Gignoux,  F.  R..O.  B.  Frothiug- 
ham. 

Giulio  Romano O.  B.  Frotb- 
ingham. 

Glee William  Staunton. 

Gluek O.  B.  Frotbingham. 

Oottschalk,L.  M...O.  B.  Froth- 
iugham. 


Gounod,  C.  F...O.  B.  Frothiug- 
ham. 

Gregorian  Music. .W.Slaunton. 

Orisi,  Giulia O.  B.  Frothiug- 
ham. 

Guido  Reni..O.B.Frothingbam. 

Guitar 0.  B.  Frothiugham. 

llalevy (.).  B.  Frothingbam. 

Hall'  Cadence... Wm.  Staunton. 

Handel,  G.  F...O.  H.  Farnham. 

Harmonies. .William  Staunton. 

Harmonic  Stops. .W.  Staunton. 

Harmony  . ..William  Staunton. 

Haydn,  F.  J....C  H.  Farnham. 

Haydou.B.  R...O.  B.  Frothing- 
bam. 

Hexacord  ...William  Staunton. 
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S,  a  consonant  of  the  sibilant  class,  frequently  inter- 
changed with  z,  and  also  with  the  mute  sound  of  Ih — the 
latter  more  especially  in  the  lisping  speech  of  children.  .S' 
in  English  often  has'  the  sound  of  z,  as  in  closes.  S.  is  the 
abbreviation  for  south  and  saint;  SS.  for  Baints ;  SS.  for 
Esses  (which  sec);  Ss.  for  scilicet,  "to  wit;"  ««.  for  semi; 
"half"  (in  medical  prescriptions).  S.  in  chemistry  desig- 
nates sulphur;  S.  on  medical  prescriptions  stands  tor  siyna 
or  so  ibe,  "  write." 

Saudi.  See  Persian  Literature,  by  E.  H.  Palmer. 
Sa'adia  Ben  Jo'seph,  b.  at  Pithom  in  Egypt  in 
892;  was  appointed  director  of  the  Jewish  academy  at 
Sura,  Babylonia,  in  928.  D.  there  in  942.  He  wrote  in 
Arabic  a  work  on  the  dogmatics  and  morals  of  Judaism, 
which  was  translated  into  Hebrew  by  Judah  Hen  Tibbou 
under  the  title  of  Emunoth  vedebth,  and  into  German  by 
Flirst  in  1845.  He  also  translated  many,  if  not  all,  of  the 
books  of  the  Old  Testament  into  Arabic,  and  wrote  com- 
mentaries on  the  Canticle,  Daniel,  and  Job. 

Saa'le,  a  river  of  Germany,  rises  in  the  Fichtelgebirgc, 
flows  in  a  northern  direction  through  the  Prussian  province 
of  Saxonv,  where  it  becomes  navigable,  and  falls  into  the 
Elbe  after  a  course  of  about  200  miles. 

Saal'feld,  an  old  town  of  Germany,  in  the  duchy  of 
Saxe-Meiningen,  on  the  Saal,  has  a  fine  ducal  palace  with 
a  magnificent  church,  several  good  educational  institutions, 
and  manufactures  of  chemicals,  vinegar,  etc.  P.  about 
5000.  On  Oct.  10,  1806,  the  Prussians  were  defeated  here 
by  the  French. 

Saar'briicken,  town  of  Rhenish  Prussia,  on  the  left 
bank  of  the  Saar,  connected  by  a  floating  bridge  with  the 
suburb  of  St.  Johann  on  the  right  bank,  has  about  14,000 
inhabitants,  and  was  the  theatre  of  the  opening  of  the 
Franco-German  war  of  1S70-71.  On  Aug.  2,  1870,  Napo- 
leon III.,  at  the  head  of  a  whole  army  corps  and  accom- 
panied by  his  son,  attacked  the  town,  which  was  feebly 
garrisoned  by  the  Germans,  compelled  the  garrison  to  re- 
treat, and  marched  into  the  town.  Next  day,  however,  the 
French  evacuated  the  place,  and  on  Aug.  6  a  violent  en- 
counter took  place  in  the  vicinity,  the  1st  German  army 
attacking  the  French  position  on  the  hills  of  Speiohern  to 
the  S.  W.  of  the  town.  In  front  of  the  French  corps,  under 
Frossard,  which  held  the  hills  occupied,  the  14th  German 
infantry  division  and  the  5th  cavalry  division  crossed  the 
bridge  and  pushed  onward  to  attack  the  superior  force, 
though  no  such  order  had  been  given  from  head-quarters. 
The  crossing  took  place  between  12  and  1  o'clock,  and 
the  German  troops,  commanded  by  Gen.  von  Kamckc, 
began  immediately  to  deploy  their  columns  for  attack. 
Kamcke  made  his  dispositions  for  an  attack  on  both  flanks 
of  the  French  position,  and  reported  to  the  commander-in- 
chief  of  the  corps,  Gen.  von  Zastrow.  On  the  German 
right  wing  the  28th  brigade  gained  possession  of  the  woods 
between  Drathzug  and  Stiring  after  three  hours'  fighting, 
and  kept  the  terraine  with  effect.  On  the  left  the  27th 
brigade  achieved  an  extraordinary  exploit  by  climbing  the 
steep  slope  of  the  hills  under  the  terrible  fire  of  the  enemy  ; 
among  their  dead  was  their  general,  Von  Francois.  In  the 
centre  six  batteries  maintained  a  stubborn  and  only  slowly- 
advancing  fight.  Meanwhile,  new  German  troops  came  on, 
attracted  by  the  din  of  the  battle,  and  the  14th  division, 
whose  position  at  one  time  was  rather  exposod,  was  rein- 
forced first  by  the  40th  regiment,  and  next  by  six  battalions 
undor  Von  Alvensleben,  commander-in-chief  of  the  3d 
army  corps.  Nevertheless,  the  French  could  not  be  wholly 
dislodged,  and  the  fight  continued  from  5$  to  SA  o'clock. 
Hut  at  that  moment  the  left  French  wing  bogan  to  feel  the 
approach  of  the  13th  German  division,  which  had  crossed  the 
Saar  at  Wehrden  and  directed  their  advanco  toward  For- 
bach.  When  the  vanguard  began  to  attack  from  this  dan- 
gerous position,  the  French  immediately  retreated  across 
Eslingen  to  Ulittcrsdorf,  leaving  behind  them  many  pris- 
oners, their  camp  equipage,  pontoons,  and  provisions.  The 
loss  of  the  Germans  in  dead  and  wounded  amounted  to 
223  officers  and  4G48  men ;  that  of  the  French  was  some- 
what less.  August  Niemann. 
Saardam.     See  Zaandam. 

Saar-Lou'is,  town  of  Rhenish  Prussia,  on  the  Saar, 
was  founded  by  Louis  XIV.  and  its  fortifications  con- 
structed by  Vauban.  It  was  the  birthplace  of  Marshal 
Noy.  It  has  now  moro  importance  as  a  manufacturing 
town  than  as  a  fortress.  P.  7217. 
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Saavedra,  de  (Angel).    See  Rivas. 
Sua/.,  town  of  Bohemia,  on  the  Egcr,  has  7674  inhabit- 
ants, who  are  mostly  engaged  in  the  cultivation  of  hops. 

Sabadell',  town  of  Spain,  province  of  Barcelona,  on 
the  Uipoll,  is  a  prosperous  and  rapidly  increasing  manu- 
facturing town,  with  SO  woollen  and  20  cotton  spinning 
and  weaving  factories.     P.  13,945. 

Sabadilla,  or  Cebadilla.    See  Asagr.ea. 

Saba?ans.     See  Sabaism. 

Sa'baism,  or  Zabism,  the  religion  of  the  Babseans, 
originally  a  people  of  Arabia  Felix,  supposed  to  be  the 
Sheba  of  the  Old  Testament.  Their  religion  was  a  sys- 
tem of  sun,  moon,  and  star  worship,  widely  prevalent,  not 
only  in  Arabia,  but  in  Chalda'a,  Syria,  and  Ethiopia.  It 
is  probable  that  it  was  quite  distinct  from  Magianism. 
The  name  Zabism  especially  designates  the  Syrian  devel- 
opment of  the  system,  which  powerfully  impressed  itself 
upon  ancient  philosophy,  and  upon  Judaism  and  Christian- 
ity as  well.  Nco-PIatonism,  the  Cabbala,  and  Gnosticism 
were  among  its  fruits.  The  Mcnda'ites,  or  Christians  of 
St.  John  (so-called),  are  descendants  of  the  old  Zabians, 
and  it  is  probable  that  other  fragments  of  the  old  sect  re- 
main. In  Arabia  the  Mohammedan,  and  in  Ethiopia  the 
Christian,  religion  overthrew  Sabaism.  The  derivation 
of  the  term  is  extremely  doubtful.  The  doctrines,  espe- 
cially in  Syria,  were  complicated,  obscure,  and  absurdly 
fantastical. 

Saba  i  a .  town  of  Brazil,  province  of  Minas  Geraes,  on 
the  river  Velhas,  an  affluent  of  the  Sao  Francisco,  is  well 
built  and  has  some  trade  ancl  manufactures  of  leather, 
saddlery,  and  cotton  fabrics.  In  the  vicinity  are  rich  gold- 
mines, and  rice,  maize,  sugar,  and  grapes  are  produced. 
P.  about  5000. 

Sab'bath  [Heb.  n3H,  "rest,"  "cessation  from  la- 
bor"], the  weekly  day  of  religious  rest.  The  observance 
of  a  weekly  rest-day  is  now  very  widely  held  to  have  a  nat- 
ural basis  in  the  constitution  of  man.  The  persistency  with 
which  such  an  institution  has  been  maintained  for  many 
ages  among  Jews,  Christians,  Mohammedans,  and  even  some 
pagan  nations,  supports  this  view.  Inquiries  instituted  by 
a  commission  of  the  English  Parliament  in  1832,  the  testi- 
mony of  641  medical  men  of  London  in  a  petition  to  Parlia- 
ment in  1853,  and  of  a  great  number  of  medical  societies, 
physicians,  physiologists,  political  economists,  and  man- 
agers  of  industrial  establishments,  go  to  prove  that  in  the 
ease  of  men  engaged  in  ordinary  bodily  or  mental  labor 
the  rest  of  the  night  does  not  fully  restore  the  waste  of 
energies  during  the  day,  and  that  to  maintain  a  condition 
of  vigor  a  supplementary  rest  of  about  ono  day  in  seven 
is  needed.  This  view  is  confirmed  by  the  experience  of 
France  during  the  Revolution,  when  the  decade  was  sub- 
stituted for  the  week,  and  each  tenth  day  devoted  to  rest — 
a  proportion  of  time  which  was  found  to  be  insufficient. 
The  need  of  a  weekly  respite  from  daily  toil  appears  also 
in  the  social  nature  and  relations  of  man  as  a  member  of  the 
family  and  of  the  state.  This  point  has  been  ably  illustrated 
by  Pierre  Proudhon,  the  French  radical  philosopher,  in  his 
essay  Lit  Ci'lfbrntiuii  iln  Dimanche.  The  natural  law  of  a 
weekly  rest-day  is  conceded  by  most  of  the  theological 
writers  who  deny  what  is  called  the  Sabbatarian  doctrine, 
and  is  held  by  them  to  underlie  the  Jewish  Sabbath,  the 
Christian  Lord's  Day,  and  other  forms  of  weekly  religious 
rest. 

The  first  mention  in  the  Bible  of  such  an  institution  is 
in  Gen.  ii.  2,  3 — a  passage  which  forms  the  close  of  the 
earliest  of  the  records  of  which  the  Mosaic  history,  accord- 
ing to  the  theory  of  many  biblical  scholars,  is  composed. 
The  seventh  day  is  consecrated  by  the  Creator,  who,  hav- 
ing finished  the  creative  work  of  six  days,  blessed  and 
hallowed  the  seventh  day,  because  he  rested  therein.  The 
natural  meaning  of  the  passage  is  the  establishment  of  a 
holy  rest-day  after  every  six  days  of  labor  for  the  race  just 
created.  The  natural  law  of  periodic  rest  was  thus  lifted 
out  of  the  sphere  of  mere  physical  necessities  into  that  of 
intellectual  and  spiritual  privilege  and  enjoyment,  as  befit- 
ting a  creature  made  in  the  image  of  the  Creator  and  capable 
of  holding  fellowship  with  him.  Itsconneotion  with  the  Crea- 
tion shows  that,  with  the  family  constitution,  it  was  intended 
to  lie  at  the  basis  of  the  development  of  all  human  life,  in 
elusive  of  all  human  conditions,  and  not  merely  for  any 
sect  or  age.     The  view  is  held  by  some  writers  that,  while 
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:,   traditions  of   the  Creation,  as  translated   by 

,[.j  the  in-tii  ■  of  holy 

I'ln-  iir-t  mention  of  the  Sabbath  by  name 

i  -<-i  \  .uii-f  is  u"t  introduced  with  the 
formaHtiu  with  which  an  institution  of  such  importance 
would  be  inaugurated  for  the  Brel  time,  but  in  fan 
irhjel  imply  that  it  was  nol  wholly  unknown  to 

the] pie.   It  next  appears  among  the  Ten  Commandments, 

whlefa  were  distinguished  from  the  reel  of  tin-  Jewish  law 
by  the  circumstances  "t  peculiar  solemnity  under  which 
they  were  rooken  on  M it  Sinai  and  given  I  i  Moses  en- 
tablets  bj  the  hand  of  God  (Ex.  xx.  8 ). 
[it  ol  i   by  gratitude  for  deliverance 

from  bondage  i  DeuL  v.  15),  and  was  constituted  a  Bign  of 
.    i ,  n  Q  .  i  : i n « l  the  -lews.     Like  other  of  these 
commands,  the  taw  of  the  Sabbath  reappears  in  the 
Jewish  municipal  and  eeremonial  code  with  special  pre- 
bloni  and  penalties,  all  of  which  show  the  Important  q 
ince  and  the  great  care  taken  —as  by 
the  prohibition  of  servile  work,  gathering  of  sticks,  kin- 
dling that  all  alike,  servants  as  well  as  masters, 
strangers  as  well  as  members  of  the  congregation,  should 
enjoy  it-  benefits.     A  single  instance  is  recorded  of  the 
punishment  of  death   being  inflicted  upon  a  presumptu- 
ous transgressor  (Num.  xv.  SO      ,'.     Connected  with  the 
weekly   Sabbath  there  was  ordained  in  the  Jewish  muni- 
cipal  and  ceremonial  law  ■  system  of  sabbatioal  years 
ud   national  significance  and  use  (Lev.   xxv.). 
The  Sal. hath  also,  in  it-  leisure  and  opportunity  for  social 
Intercourse  and  he  ation  (Lev,  xxiix.  3),  sustained 
an  important  relation  to  the  true  republican  institutions 
of  the  Jews.      in  latei   periods   of  the  Jewish   history, 
Isaiah  (Iviii.  13)  and  Jeremiah  (xvii.  21  seq.)  enforced  its 
ktenings  and  promises;   Ezekiel  (xx. 
I-'  tea.)  puts  it-    violation   foremost  among  the  national 

■  -mall  i  \.  ::i  ;  xiii.  15)  rates  the  public  efforts 

at  reformation  after  the  return  (Vom  the  Babylonish  cap- 
tivity. Henceforward,  the  Sabbath  was  kept  with  scru- 
pulous --an-,  ami  gradually  to  the  time  of  Christ  became 
lened  with  self-enforced  severities  and  ridiculous  pro- 
hibitions. 

Christ,  while  observing  the  Sabbath,  sought  by  his  exam- 
ple and  teachings  to  rescue  it  from  the  puerile  superstitions 
by  which  it  had  come  t<<  be  degrade  I.    He  performed  mi  ra- 
il healing,  and,  with  his  disciples,  gathered  ears  of  grain 
for  t  i  ;,  tssed  through  the  fields,  on  the  Sabbath, 

and  justified  his  conduct  bj    showing  that  Buch  works  of 

-  of  its  true  law. 

lie  also  taught  thai  the  Sabbath  was  made  for  man,  for  his 
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of  the  Christians  and  for  thi  ices  of  their  faith. 
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day,  to  which  the  name  Sabbath  continue  I  to  be  given  ex- 
clusively, and  the  first  day,  which  came  to  be  called  the 
■Lord's  Day.     Later,  the  apostle  Paul  Bought  to  relieve  their 
•ligation  of  keeping  the  Jewish  Sab- 
bath (Rom.  xi>.  5;  Col.  ii,   LI  !T|  ,;;l).  [v< 
10,  Hi-  evidently  to  the  superstition  ol  luck  ■-  and  unlucky 
Bits  from  rude  paganism  were 
in  danger                           Within  a  centm  v  after  the  death 
of  the  last  of  the  apostles  we  find  the  o  ,i  the 
lay  of  the  week,  under  the  n  , 

tniversal  custom  of  the  Church,  according 
'"  the  unani  cabas,  [gnatius,  Pliny 

M  utyr,  ami  TertuJIian.     It  was  regard* 
nation  of  theJewish  Sabbath  i  which 
together  with  circumcision  and   other  Jewish  and   anti- 


iian  practice- ),  but  rather  as  a  substitute  for  it;  and 
naturally  its  observance  was  based  on  the  resurrection  of 
Christ  rather  than  on  the  Creation  rest-day  or  the  Sabbath 
of  the  Decalogue.  Tertullian  (about  200),  in  saying  that 
Sunday  was  given  i"  joy,  and  enjoining  on  it  abstinence 
from  secular  cure  and  Labor,  makes  it  evident  that  the 
Da}  was  regarded  as  taking  the  true  place  of  the 

i  .1  seventh-day  Sabbath.  But  the  position  of  the 
early  Church,  struggling  into  existence,  exposed  to  perse- 
cution, ami  with  many  of  its  members  slaves  of  heathen 
masters,  would  prevent  unbroken  regularity  of  worship  and 
a  general  oessation  of  labor,  until  in  the  time  of  Constan- 
i  the  observance  of  Sunday  as  the  weekly  rest-day 
was  protected  b\  law.     Later  in  the  history  of  the  church 

■  ■  ■  1 1 ■  ■  1 1 ■  ■  i j  between  the  Lord's  Day  and  the  original 
Sabbath  became  explicitly  recognized.  The  Becond  Council 
of  Macon  (585),  in  forbidding  secular  work  on  that  day, 
and  enjoining  that  it  bo  occupied  with  the  hymns  and 
praise  Of  God,  says,  *•  For  this  is  the  day  of  perpetual  rest  ; 
this  is  shadowed  out  to  us  by  the  seventh  day  in  the  Law 
and  the  Prophets."  At  the  Reformation,  Luther.  Zwingle, 
Calvin,  and  Bucer  at  fust  favored  the  abolition  of  all  holy 
days  but  the  Lord's  Day.  Hut  their  antagonism  to  what 
they  considered  the  .ludai/.ing  legalism  of  Rome,  and  their 
zeal  for  evangelical  freedom,  led  them  at  times  to  deny  the 
scriptural  obligation  of  a  weekly  rest-day.  They  were  not, 
however,  always  consistent  with  themselves.  Luther  suys 
of  the  Sabbath,  "  Keep  it  holy  for  its  use's  sake  both  to 
body  and  soul,  but  if  anywhere  the  day  is  made  holy  for 
the  mere  day's  sake,  if  anywhere  any  one  sets  up  its  ob- 
Bervance  upon  a  Jewish  foundation,  then  I  order  you  to 
work  on  it,  to  ride  on  it,  to  danee  on  it,  to  feast  on  it.  to 
do  anything  that  shall  reprove  this  encroachment  on  the 
Christian  spirit  and  liberty."  Elsewhere  he  rejtresents  the 
observance  of  Sunday  as  "good  and  necessary,"  and  de- 
fends the  Ten  Commandments  as  still  binding  on  Christians. 
Upon  the  Continent,  since  the  Reformation,  both  among 
It"  m  an  Cat  Indies  and  Protestants,  the  observance  of  Sunday 
has  been  based  chiefly  upon  ecclesiastical  authority.  A 
different  view  early  obtained  in  Great  Britain,  and  ihere 
and  in  this  country  the  prevalent  doctrine  recognizes  the 
weekly  rest-day  as  founded  in  the  nature  of  man,  conse- 
crated by  the  example  of  God  at  the  Creation,  authorita- 
tively promulgated  in  the  Fourth  Commandment,  confirmed 
by  Christ,  and,  while  transferred  from  the  si  venth  to  the 
first  day  of  the  week  and  invested  with  new  significance, 
perpetuated  in  the  Lord's  Day  of  the  Christian  Church. 
(Robt.  Cox,  Literature  of  the  Sabbath  Question  (  1865) :  Iles- 
sey,  Bamptan  Lectures  (I860);  GilfiUan,  The  Sabbath,  etc.  ; 
Oehler,  Theol.  of  Old  Teet.j  Hodge,  Sjfst.  The,,!.,  vol.  iii.; 
P.J.  Proudhon,  La  Calibration  •!>•  I»im<i„--)n  ,■  Philip  Schaff, 
Hist,  of  tin-  Apostolic  Age  and  (7/.  Hist.,  I'd  per.;  Taylcr 
Lewis,  Excursus  in  his  trans,  of  Lange's  Com*  on  Genesis, 
ch.  i.j  N.  Y.  Sabb.  Com.,  Doc,  26.  See  Lord's  Day,  Sun- 
day.) W.  W.  Attkrbiry. 

Sabbathai  Lewi.  See  Jews,  by  Prof.  Felix  Adler, 
Ph.  D. 

Sabbat'ical  Fes'tivals.  The  laws  of  Moses  enjoined 
the  observance  of  four.  These  were:  (1)  the  Sabbath  day, 
noticed  above.  (2)  The  Sabbath  month,  which  was  Tisri, 
the  seventh  in  the  Hebrew  year,  corresponding  with  our 
October.  It  opened  with  the  Feast  of  Trumpets,  contained 
the  Day  of  Atonement  (10th),  and  the  Feast  of  Taber- 
nacles (15th  to  22d).  (3)  The  Sabbath  year,  which  in 
Exodus  (wiii.  Id,  11)  has  an  agricultural  aspect  {the  land 
is  to  rest  from  culture);  in  Deutemnomi/  (xv.  1,  2)  has  a 
commercial  aspect  (debts  were  either  to  be  relinquished  or 
held  in  abeyance);  and  in  Leviticus  (xxv.  3-7)  a  religious 
aspect  ("for  the  Lord").  Every  seventh  year  was  thus 
interdicted  to  secular  and  selfish  uses.  But  before  the 
Babylonian  captivity  the  ordinance  appears  not  to  have 
been  well  observed,  as  may  be  gathered  from  .Ter.  xxv.  11, 
12,  compared  with  2  Chron.  xxxvi.  21.  After  the  Cap- 
tivity  it  was  different.  Alexander,  who  conquered  Syria 
332  B.  C,  remitted  the  tribute  of  the  Jews  every  seventh 
ili at  they  might  enjoy  the  laws  of  their  forefathers  " 
[Josephus,  Ant.,  \i.  s,  5).  Julius  CffiSar  aflerward  did  the 
1"'..  \i\.  in.  ii).  According  to  Jewish  reckoning, 
the  last  sabbatical  year  was  from  Oct.,  1874,  to  Oct.,  1875. 
1  I  1  The  Year  of  Jubilee,  which  was  not,  as  some  say,  e\  cry 
forty-ninth,  but  every  fiftieth  year,  so  that  there  were  then 
two  successive  years  of  rest.  In  that  year  every  Hebrew 
servant  waste  regain  his  freedom,  and  landed  property  revert 
to  the  representatives  of  its  original  proprietors.  It  has 
been  a  question  whether  this  jubilee  year  was  ever  observed. 
Michaelifl  doubts,  Uupfeld  denies. 'but  Ewald  asserts  its 
obeen  a  nee.     (gee  also  Feast.)  R.  D.  Hitchcock. 

Snbbione'ta,  town  of  Italy,  province  of  Mantua,  about 
S.  W.  of  the  city  of  Mantua,  in  a  district  made 

unhealthy  in   summer   by  exhalations    from    the   adjacent 
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marshes.  It  is  an  old  walled  town,  and  was  placed  by 
Charlemagne  under  the  government  of  a  monastery  of 
Benedictines,  but  it  afterward  became  for  centuries  a  fa- 
vorite possession  of  the  great  family  Gonzaga.  In  1806, 
Bonaparte  formed  it,  together  with  Guastalla,  into  a  prin- 
cipality for  his  sister  Pauline.  The  ex-ducal  palace  is  slill 
imposing,  though  stripped  of  most  of  its  artistic  treasures. 
The  Jews  have  a  remarkably  tine  synagogue  in  Sabbioncta, 
and  in  1511  they  established  a  printing-press  here  which 
issucil  several  Hebrew  works  with  such  neatness  and  ele- 
gance that  they  are  now  much  sought  for  by  bibliophiles. 
The  industry  and  trade  of  Sabbioncta  (the  latter  being 
chiefly  carried  on  by  Jews)  have  recently  revived  very 
much.  Silk-reeling  occupies  a  large  portion  of  the  popu- 
lation from  .September  till  May  ;  very  tasteful  household 
furniture  is  also  manufactured  here.  Besides  silk  and  wine, 
hemp  and  rice  are  abundantly  produced  in  the  vicinity. 
P.  7900. 

Sabellians.     See  Sabei.lios. 

Sabel'lius,  a  presbyter  of  the  church  of  Ptolcmais  in 
Egypt,  excommunicated  by  Bishop  Dionysius  of  Alexan- 
dria in  21)1  for  a  heresy  which  is  called  after  his  name.  It 
refers  to  the  doctrine  of  the  Trinity,  and  is  the  direct  op- 
posite of  tritheism.  He  taught  that  the  Trinity  of  the  God- 
head is  not  a  trinity  of  persons,  but  of  manifestations  and 
periods  in  the  history  of  revelation.  God  is  strictly  one  in 
person,  but  reveals  himself  in  a  threefold  aspect  ns  Father, 
Son,  and  Holy  Spirit  in  the  works  of  creation,  redemption, 
anil  sanctitication.  The  same  view  has  been  recently  re- 
vived by  Sehleierinacher  and  Bushnoll.  (See  Sehaff,  Church 
History,  vol.  ii.  p.  292.) 

Sab'ctha,  p. -v..  Rock  Creek  tp.,  Nemaha  co.,  Kan.,  on 
St.  Joseph  and  Denver  City  R.  R. 

Sa  Inn  (Joseph),  b.  at  Braunston,  Yorkshire,  in  1821; 
was  for  some  years  a  bookseller  at  Oxford,  where  he  pub- 
lished The  XXXIX.  Articles  of  the  Church  of  England, 
wiih  Scriptural  Proofs  end  References  (1844);  came  to  the 
U.  S.  1848  and  settled  in  New  York,  where  he  has  become 
well  known  as  a  bibliographer,  antiquarian  bookseller,  and 
publisher.  He  has  prepared  the  catalogues  of  most  of  the 
valuable  libraries  sold  at  auction  in  New  York  since  I860, 
among  which  mav  be  mentioned  those  of  Samuel  Farmer 
Jarvis  (1851),  B.  B.  Corwin  (1856),  G.  R.  Hazewell  (1851!), 
W.  E.  Burton  (1861),  Edwin  Forrest  (1815:5),  John  Allan 
(1864),  and  T.  W.  Field  (1875).  Ho  has  republished  in 
limited  editions  on  large  paper  a  large  number  of  curious 
old  works  on  American  history;  has  edited  for  several 
years  the  American  Bibliopoliet  (1869  seq.),  and  undertook 
in  1807  the  publication,  in  parts,  of  a  Dictionary  of  Books 
relating  to  America,  from  its  Discovery  to  the  Present  'rime, 
still  incomplete  (1876),  but  which  promises  to  be  a  lasting 
monument  of  bibliographical  industry  and  enterprise. 

Sabine',  parish  of  W.  Louisiana,  on  Sabine  River  and 
watered  by  its  tributaries,  has  a  level  surface  and  a  fertile 
soil.  Staples,  Indian  corn,  cotton,  sweet  potatoes,  cattle, 
and  swine.     Cap.  Manny.     Area,  1300  sq.  in.     P.  6456. 

Sabine,  county  of  E.  Texas,  adjoining  Louisiana,  from 
which  it  is  separated  by  Sabine  River,  has  a  broken  surface 
and  a  fertile  soil,  and  is  largely  covered  with  timber.  Sta- 
ples, Indian  corn,  cotton,  sweet  potatoes,  sorghum-molasses, 
and  wool.    Cap.  Hemphill.    Area,  525  sq.  m.    P.  15256. 

Sabine  (Sir  Edward),  D.  C.  L.,  F.  R.  S.,  b.  in  Dublin, 
Ireland,  in  Oct.,  1788;  educated  at  the  military  schools  of 
Marlow  and  Woolwich  ;  entered  the  British  army  as  second 
lieutenant  of  artillery  180:5;  became  captain  181:5;  took 
part  in  the  campaign  on  the  Niagara  frontier,  commanding 
the  batteries  al  the  siege  of  Fort  Erie,  1814  ;  accompanied 
the  Arctic  expedition  of  Ross  and  Parry  1818,  and  that  of 
Parry  1819—20,  when  he  made  important  researches  in  ter- 
restrial magnetism,  which  were  communicated  to  the  Royal 
So  iety  ;  edited  during  the  latter  voyage  the  North  ti>  orgia 
Gazette  and    Winter  f'hronie/e,  a  periodical    written    by  the 

officers  on  board  the  Ilecla  (republished  at  London  1822); 
aided  in  the  preparation  of  the  Natural  History  of  Parry's 

first  expedition  (1824) ;  made  a  series  of  voyages,  ranging 
from  the  equator  to  the  Arctic  circle  (1821-25),  in  quest  of 
data  eonoeming  tho  variations  of  the  magnetic  needle,  the 
figure  of  the  earth,  and  other  problems  in  meteorology  and 
terrestrial  physics;  published  . I »  Account  of  Experiments 
to  determine  the  Figure  of  tin  Earth  (1825);  was  secretary 
of  the  Royal  Society  1827—30;  passed  several  years  on  gar- 
rison duty  in  Ireland;  made  valuable  reports  on  magnetic 
forces  to  tlie  British  Association  1836-38,  which  led  to  the 
establishment  of  a  system  of  magnetic  observatories;   pub 
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J/010/  Parts  of  the  Globe  (1&3&);  edited  the  records  of  mag 
netie  observations  made  at  Cape  Town.  Toronto.  St.  Helena, 
Hobarton,  and  other  colonial  observatories  in  several  large 
volumes  (1843-60),  and  translations  by  his  » iie  of  Admiral 


Wrangell's  Narrative  (1840),  Humboldt's  Cosmos  (4  vols., 
1846-58),  Aspects  of  Nature  (2  vols.,  1849),  and  Arago's 
Meteorological  Essays  (1855);  contributed  numerous  me- 
moirs to  the  British  Association,  and  more  than  40  to  the 
Royal  Society;  was  an  officer  of  those  corporations  fur 
many  years,  having  been  president  of  the  former  in  1853, 
and  of  the  latter  1861-71  ;  made  a  knight  of  the  Bath  1869, 
and  full  general  1870,  ami  was  chosen  corresponding  mem- 
ber of  the  French  Academy  of  Sciences  in  the  section  of 
geography  and  navigation  Apr.,  1875. 

Sabine  (Lorenzo),  b.  at  Lisbon,  N.  II.,  Feb.  28.  1803  ; 
was  self-educated;  became  a  merchant,  and  subsequently  a 
bank  officer:  collector  of  the  board  >.t  hade  and  cMiiliden- 
tial  agent  of  the  treasury  department  at  Boston:  resided 
some  years  at  Eastport,  Me.,  which  town  he  three  times 
represented  in  the  Maine  legislature;  was  enllcetor  of  the 
port  of  Passamaquoddv.  and  was  led  by  his  proximity  to  New 
Brunswick  to  undertake  inquiries  into  the  personal  histories 
of  the  American  Tories,  who  were  the  chief  element  in  the 
population  of  that  province  and  of  Nova  Scotia,  lie  was  a 
member  of  Congress  from  Massachusetts  1851—53,  and  fish- 
ery commissioner  on  the  part  of  the  1'.  S.  for  several  years. 
Author  of  a  valuable  work,  The  American  Loyalists,  or 
Biographical  Sketches  of  Adherents  to  the  British  Crown  in 
the  War  of  the  Revolution  (1847;  revised  cd.,  2  vols.,  1864), 
Report  on  the  Principal  Fisheries  of  the  American  Scan 
(1853),  Note*  em  Dueh  and  Duelling  (1855),  An  Address 
before  the  N.  E.  Historico~Genealogical  Society,  etc..  Sept,  IS, 
1859,  the  Hundredth  Anniversary  of  the  Death  of  Major- 
GeneralJamcs  Wolfe  (1859),  The  Life  <f  Preble  in  Sparks's 
American  Biography,  vol.  xxii.,  of  four  Annua!  Reports  of 
the  Boston  board  of  trade,  of  eleven  articles  in  the  N.  A. 
Review  1843—59,  and  of  various  essays  in  the  Christian  Ex- 
aminer and  other  periodicals.  He  was  an  honorary  A.  M. 
both  of  Bowdoin  and  of  Harvard,  and  a  member  of  the 
Massachusetts  Historical  Society.     D.  April  14,  1877. 

Sabine  City,  v.  (Sabine  Pass  P.  O.),  Jefferson  co., 
Tex.,  on  Sabine  Bay  and  Pass.     P.  457. 

Sabine  Pass,  the  mouth  of  Sabine  River  and  Lake, 
has  a  muddy  bar,  with  6  or  8  feet  of  water,  and  a  narrow 
channel.  There  is  a  brick  lighthouse  on  Brant  Point,  the 
E.  side,  lat.  29°  43'  55"  N.,  Ion.  93°  50'  19"  W.,  with  a  flash- 
ing dioptric  light  of  the  third  order. 

Sabine  River,  a  stream  which  rises  in  Hunt  co.,  Tex., 
flows  S.  E.  to  the  W.  boundary  of  Louisiana,  and  then  turns 
southward,  forming  throughout  the  rest  of  its  course  the 
boundary  beween  Texas  and  Louisiana  for  250  miles.  It 
is  500  miles  long,  is  navigable  in  its  lower  course,  and  after 
traversing  Sabine  Lake  enters  the  Gulf  of  Mexico  through 
Sabine  Pass,  its  mouth,  which  has  a  maximum  depth  of  8 
feet  on  the  bar.     Much  timber  is  shipped  from  its  valley. 

Sabines  [Lat,  Sabini],  a  valiant  people  of  ancient 
Italy,  inhabiting  the  mountain-region  N.  E.of  Home.  The 
original  population  of  Rome,  it  would  appear,  was  largely 
Sabine;  and  a  Sabine  king,  Nimia.  was  the  most  eminent 
of  the  royal  line  of  old  Rome.  They  were  doubtless  kindred 
with  the  Latins  and  the  Oscans,  as  is  rendered  probable  by 
the  study  of  the  few  Sabine  words  which  have  been  pre- 
served to  us.  The  Sabine  religion,  modified  by  Other  Italian 
and  Etruscan  elements,  became  in  substance  that  of  the 
Roman  state.  The  Tities,  one  of  the  original  patrician 
tribes,  were  Sabine,  as  in  later  times  was  the  Claudia  gens. 
There  were  numerous  wars  between  the  Romans  and  the 
later  Sabines.  who  were  finally  overthrown  in  290  n.  c.  by 
Manius  Curius  Dentatus.  alter  the  third  Sanmitc  war.  In 
208  b.  c.  they  became  full  citizens  of  Rome,  and  were  as- 
signed to  the  Sergian  tribe.  The  Samnitcs  were  of  Sabine 
-n.rk.  The  Sabines  were  renowned  not  only  for  valor,  but 
for  gravity,  dignity,  and  austere  virtue. 

Sabi'nus  (Avi. us),  a  contemporary  and  friend  of  Ovid, 
by  whom  be  and  his  poems  are  mentioned  scleral  times. 
lie  was  previously  considered  the  author  of  the  .1.  Sabini 
Epistolm  Tree,  found  in  the  first  editions  of  Hi  id's  Epietolm 
Heroidum,  but  it  has  since  been  proved  thai  these  belong 
to  a  certain  Angelus  Sabinus  of  the  fifteenth  century,  while 
the  poems  of  Aulus  Sabinus  have  been  lost. 

Sa'ble  [Fr.  zibeline],  a  name  given  to  species  of  the 
family  Mustcliihe  and  genus  Mustela.  The  Bpecies  in  ex- 
ternal appearance  resemble  the  familiar  little  weasel,  but 
their  bodies  arc  not  so  elongated.  In  summer  the  color  is 
reddish  or  brownish  yellow,  clouded  with  black,  and  becom- 
ing lighter  toward  the  head:  in  winter  it  is  dark.  The 
length  Of -the  body  in  well-mown  animals  due.'  not  vary 
much  from  seventeen  inches  from  the  snout  to  the  tail, 
«  bile  the  tail  is  about  sei  en  t.>  ten  inches.  The  i  lid-World 
form  (Mustcla,  zibellina,  Linn.)  inhabits  Northern  Europe 
and  Asia.  The  sable  furs  are  chiefly  obtained  in  Siberia. 
This  Siberian  form  in  winter  often  has  the  whole  body  em 
ered  with  lustrous  blackish-brown  or  sometimes  quite  Mick 
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hairs,  but  with  tin  -ally  intermingled  white  ones. 

The  |  the  upper  jaw  is  oblong, 

and  c  !  on  the  outer  Bide, 

carta  i  is  most  abundant 
in  |;rit,-i,   \  in  the  markets  are  chiefly 

my.      It  is  distin- 
.     ,,.  the  po  tei  ioi   ■ 
■    ing  quadrate,  and  rather 
outer  side.     The  fu 
Id  m  high  esteem.       Theodore  Gill. 
Sahl.    .  n  -■.  department  of  Sarthe,  on  the 

e  of  black  marble, 
agar,  and  leather, 
and  |  ...  rork  -  and  an  active  trade  in  eorn,  cattle, 

ami  marble  from  the  rioh  qnarries  in  the  vicinity.   P. 
Bable,  I  .  Mich.    P.  B42. 

Sable  Island    i  "  sand  "],  an  island  90  miles 

:  -  tia.  It  is  a  denes  b 
..i  the  above  pro*  inee,  and  is  25  miles  long  from  E.  to  w  "., 
,  Ith.  It  is  composed  of  sand- 
billi  enolosTng  ft  lake  1 1  miles  long  with  a  maximum  depth 
ol  12  feet.  Grass  and  wild  beach  pea  vims  grow,  and  many 
ponies  are  bred  hero.  Some  of  the  sandhills  reach  thohi  ight 
,,,  v  .  0f  B.  point,  ■-.  Ion.  69°  47'  U  .  \ 

hit.  of  W.  point,  i  I    ■•;    V.  Ion.  60°  1  r  W.      i  he  i  land 
i  life  saving  station,  it  being  Burrounded  by  ex- 
tensive and  M-iv  dangerous  shoals.     It  was  colonised  in 
Landed  there  by  the  marquis 
do  la   I  five  years  later  only  twelve  wrct?hod  men 

survive  I.  and  i  lie  oolonj  was  broken  up.  The  island  should 
ofounded  with  Cape  Sable  Island,  (i^ee  Cape 
Sain. i:.  i 

Siihh's',  r  Los  Sables  d'Olonne,  town  of  France, 
tmenl  oJ  \  endei  ,  on  Bay  of  Biscay,  was  founded 
ii-  \  I.,  who  built  Ita  harbor  and  constructed  its  forti- 
fications.    It  ic  much  frequented  as  a  watering-place,  and 

carries  ixtensive  Beheriea  and  a  large  export-trade  in 

eorn,  s.  '■■'-     ''■  7000. 

Sa  hrc  IV. .  a  word  of  Eastern  origin],  a  long,  heavy 
OUrved  or  Straight  cavalry  sword,  used  for  cutting  and 
thrusting,  and  usually  one-edged. 

Sabretache'  [Ger.  8c\belUuehe,  "sword-pocket"],  a 
square  pocket  or  pouob  attached  to  the  Bwonf-belt  of  cer- 
tain mounted  officers  in  some  armies.  Originally  designed 
for  tfa  '        tches,  it  is  now  a  mere  ornament, 

and  is  often  finely  wrought  with  embroidery  in  rich  orna- 
gns. 

Sabre  vo  is  j  |  .  \ .,  I  berville  so*,  Quebec,  Canada,  ,r>  miles 
S.  of  St.  John's,  is  die  seat  ol  -  kbrevi  it  College  |  Anglican 
French) and  of  a  Protestant  girls' mission  school.  P.  about 
L75. 

Suhu  lit,  p.  v.,  Jackson  co.,  la.,  on  Sabula  Acklcy  and 
Dakota  R,  K.  and  Mississippi  River,  equidistant  from  St. 
Louil  and  St.  Paul,  has  li  churches,  '2  banks,  1  news- 
paper. I  private  and  I  public  schools,  a  sash,  door,  and 
blind  factory,  and  2  planing,  I  steam  saw,  and  a  grist  mill. 
1'.  920.  Dit.  J.  F.  Faibbank,  Ed.  "Gazette." 

S;ir,  county  of  W.  Iowa,  on  Indian  and  Cedar  creeks 
and  Boyer  River,  has  a  broken  surface  and  a  fertile  boU. 
Staple-,  wheat,  Indian  com,  oats,  and  butter.  Cap.  Sao 
City,  [.  m.     P.  Mil. 

Bat  .  eo.,  la.     P.  584. 

Ba<  and  Foi  Indians,  two  associated  Algonkin 
ii  to  the  French  as  dwellers  in  Canada. 
The.  the  Baginaw  region,  thence  to 

and  from  that  point  to  Fox  River.  They  after- 
tract  of  land  on  both  sides*  of  the 
Mississippi,  including  great  tracts  in  Illinois,  Wisconsin. 
Missouri,  and  [owa.  They  were  often  involved  in  wars 
with  their  □  .  Indian,  and  English.     Their 

■  chief  Ke  tkuk  «  is  i  f  the  Sac  (Sauk)  tribe.  Black 
II  i  a  I.,  a  later  chief  of  the  I  a  Pottawattomie  by 

birth.  Between  1830  and  L848  they  were  gradually  removed 
tward.  In  1872  there  were,  on  a  reservation  of 
488,840  acres  in  the  Indian  I  -  and  Foxes, 

one-hall   BaeS.     They   entirely   reject  civilization,    schools, 
and  churches.     There  arc  also  88— called  Sacs  and  1. 
of  the  Mi--  mri  -on  a  reservation  in  Kant  braska. 

They  have  16,000  acres  of  land,  and  arc  progressing  favor- 
ably. 1 1 Milan  Ter- 
ritory.    There  are  also  276  Baei  and  Foxes 
la.,  where  in  1867  a  party  of  817  settle!  ami  bought  lands. 
Their  agen                   .:.-.]..,  la.     They  have  pr 
what  Industrious,  bat  are  much  given  to  roving  and 
ing.                                                 their  own  land-,  and  are  mostly 
employed  as  hired  larm-laborers.     (See  Fox  Indian-   i 

Siir'apa,  r  Zacapa,  town  of  Central  America,  in 
<in,i!  i  river  of  the  same  name,  is  well  built  and 


is  in  a  fertile  and  well  cultivated  district.     Its  cigars  are 
celebrated.      P.  about  8000. 

Saccarap'pa?  p. -v.,  Westbrook  tp.,  Cumberland  co., 
i  Portland  and  Rochester  R.  K.,  0  miles  N.  YV.  of 
Portland.      P.  about  900. 

Saccas.    Sec  Ammunus. 

Saccatoo',  or  Sokoto,  capital  of  a  kingdom  of  the 
name  in  the  Soodan,  Africa,  W.  of  Lake  Tehad,  from 
which  it  lb  separated  by  Borneo.     The  area  of  the  country 
is  about   117,000  Bq.  m.,  and  it  is  well  peopled.     The  in- 
habitant-   belong   to  the  Fulbc  tribe,  and  arc  Mohammed- 
,    large  military  force,  consisting  of  20,000  cavalry, 
untamed.     The  city  of  BacoatOO  is  on  the  Ziermian 
affluent  of  the  Quorra,  in  lat.  13°  N.  and  Ion.  0°  E.     It  has 
B  weekly  market,  at  which  large  transactions  arc  made  in 
cloth,  raw  silk,  horses,  cattle,  glassware,  and  perfumery. 
P.  about  20,000. 

Saccharim'cter  [Lat.  aaccharum,  "sugar,"  and  Gr. 
ILtrpov,    "measure"],   an    instrument  for   determining  tho 
of  sugar  in  solutions  by  the  aid  of  polarized 
light.    (See  Sugar.) 

Sarchi'iii  (Antonio  Maria  Gasparo),  b.  at  Pozzuoli, 
near  Naples,  July  2U,  173-4 ;  was  educated  in  the  conserva- 
tory of  ban  Onofrio  at  Naples,  and  received  instruction  in 
counterpoint  from  Durante;  achieved  a  great  success  at 
Home  in  1702  by  his  grand  opera  Setniramidej  and  at  Ven- 
ice in  1708  by  his  AlcsHandro  ixeiV  Indie j  went,  after 
composing  about  60  operas  for  various  Italian  theatres,  to 
Germany  in  1771;  repaired  next  year  to  London,  where 
he  was  very  successful  with  his  operas,  Vjut  whence  he  at 
last  was  compelled  to  11  ee  in  17>2  on  account  of  debt ;  found 
employment  in  Paris,  but  only  one  of  his  operas,  Qsdipt  d 
i  'otont ,  performed  after  his  death,  made  any  great  impres- 
sion.    D.  at  Paris  Oct.  7,  1786. 

Sac  City,  p. -v.,  cap.  of  Sac  co.,  la.,  on  Iowa  Pacific 
R.    K.,  4j  miles  W.  of   Fort  Dodge,  has  good  schools,  1 
newspaper,  and  the  usual  county-seat  buildings.     P.  156. 
James  X.  Miller,  En.  "  Sac  Sun." 

Saceobran'chia,  or  Saccobranchiata  [Gr.  ad«K09, 
"  bag,'1  and  jSpa-yxia.  "gills"],  an  order  of  tunieatcs  estab- 
lished by  Prof.  Owen  for  species  whose  mantle  is  united  to 
the  tunie  at  the  two  orifices,  while  elsewhere  it  is  generally 
more  or  less  detached,  and  whose  branchiae  form  a  dilated 
solid  vascular  sac,  with,  commonly,  a  tentacuHgerous  ori- 
fice. It  includes  the  larger  number  of  the  members  of  the 
class,  some  of  which  are  solitary — f.  e.  each  animal  com- 
plete in  itself,  such  as  the  Aficiidids,  etc. — while  others  are 
social — i.  e.  with  individuals  more  or  less  confluent,  such 
as  the  Botryllidss,  Polyolinidm,  Didemnidaa,  Sigillinidm, 
('lavellinid;e,  and  Perophoridas.  Theodore  (Jill. 

Saccomy'idtr  [from  Saecomys ;  Gr.  <rai<»cos,  "  sack,"  and 
juOs,  "  mouse"],  a  family  of  mouse-like  rodents  peculiar  to 
North  America,  and  distinguished  by  the  hind  limbs  being 
much  longer  than  the  fore,  and  hence  adapted  for  leaping; 
the  presence  of  large  external  eheek-pouches  not  connected 
with  the  mouth,  and  lined  with  fur  within;  and  the  de- 
velopment of  a  long  tail.  The  skull  is  quite  thin,  with  tho 
inter-orbital  space  rather  broad;  the  tympanies  inflated  and 
vestibular;  the  petrosals  approximated;  the  squamosals 
more  or  less  restricted  to  the  orbit;  the  mastoids  roofing 
over  in  part  the  cerebral  cavity;  the  nasals  are  produced 
forward  beyond  the  line  of  the  incisors;  the  zygomatic 
arches  are  very  slender:  and  no  special  anteorbital  foramen 
is  developed.  In  the  dental  series  the  molars  are  J(x2). 
The  forms  exhibiting  these  characters  in  other  respects  ex- 
hibll  variations  especially  in  dentition,  some  (Saccomyinaj) 
having  molars  rooted  and  the  upper  incisors  broad  and 
smooth  ;  others  (Perognathina1)  also  having  rooted  molars, 
but  the  Upper  incisor  compressed  and  suleate;  while  still 
others  (DipodomyiiKc)  have  rootless  molars,  but  agree  with 
the  second  in  having  compressed  and  suleate  upper  inci- 
sors. The  species  are  confined  to  the  western  and  southern 
portions  of  the  LT.  S.  and  Middle  America.  They  vary  in 
site,  some  being  smaller  than  the  ordinary  house-mouse, 
while  others  are  nearly  as  large  as  a  rat.  They  progress 
chiefly  by  long  leaps,  in  the  fashion  of  the  kangaroo  or  or- 
dinary jumping  mice.  In  the  U.  S.  there  are,  according 
to  Dr.  Cones  (in  ft*oe.  Acad.  Nat,  Set.,  Philad..  for  1S75, 
pp.  272-327  i.  >i  \  spirits— \  iz.  three  Perognathu*,  two  ('rice- 
todiptu,  and  one  Dipodcmyt.  Theodore  Gill. 

Saccopharyng'idrr  [Gr.iraMco?,  "small  bag  or  pouch," 
and  <Jtapiryf,  "pharynx"],  a  family  of  fishes  of  the  order 
Apodes,  BUppOSed  to  be  related  to  the  eels,  and  distin- 
guished by  the  enormous  head  and  mouth  and  the  whip- 
like  tail.  The  body  is  very  long,  but  cannot  be  called  eel- 
like:  the  abdominal  portion  is  of  moderate  length;  the 
caudal  portion  extremely  elongated,  band-like,  and  tapering 
into  an  attenuated  thread-like  extremity :  the  skin  is  lax 
and  destitute  of  .-rale.-:   the  bead  is  very  large;  the  snout 
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short,  pointed,  flexible,  and  like  an  appendage  overlapping 
the  gape;  the  eye  situated  far  forward ;  the  opercular  ap- 
paratus apparently  imperfect;  the  nostrils  singlet?)  and  in 
front  of  the  eyes;  the  mouth  is  Assured  far  backward,  and 
the  gape  consequently  is  very  extensive ;  the  upper  and 
lower  jawbones  very  thin,  slender,  and  arched;  the  teeth 
slender,  curved,  with  points  directed  inward,  and  in  one  or 
two  rows  ;  palate  unarmed ;  branchial  apertures  wide,  at 
some  distance  from  the  head,  and  at  the  lower  part  of  the 
sides;  "dorsal  and  anal  fins  rudimentary,  the  former  more 
so  than  the  latter,  and  indicated  by  a  groove  bordered  by 
a  whitish  line  on  each  side,  and  commencing  at  a  short  dis- 
tance behind  the  head.  Now  and  then  a  short  ray  is  visi- 
ble toward  the  end  of  the  trunk  ;  anal  rays  distantly  placed, 
commence  behind  the  vent,  and  arc  visible  for  some  dis- 
tance;" pectoral  fins  small.  The  skeleton  has  thin  soft 
hones,  deficient  in  inorganic  matter,  and  connected  by  a 
lax,  easily-torn  fibrous  tissue:  the  gills  are  very  narrow, 
free,  and  exposed;  the  stomach  is  distensible  in  an  extra- 
ordinary degree,  and  when  full  has  a  bag-like  form,  which 
is  alluded  to  in  the  name.  The  family  has  been  instituted 
for  the  reception  of  a  single  species  of  Gsb  (Saccopharynx 
flageUum)  inhabiting  the  deep  portions  of  the  Atlantic 
Ocean.  The  only  known  specimens  have  been  found  far 
oil'  the  American  coast  and  off  the  island  of  Madeira.  The 
color  is  black.  The  last  specimen  obtained  measured  nearly 
three  feet  in  total  length,  the  head  to  the  mandibular  joint 
being  two  and  a  half  inches,  the  trunk  six  inches,  and  the 
tail  twenty-live  inches  in  length.  The  affinities  of  the 
family  are  very  doubtful,  but  GUnther  is  probably  more 
correct  than  his  predecessors  in  referring  it  to  the  same 
great  group  as  the  Mura?nida3  and  Anguillidse.  lie  has 
also  redescribed  the  species,  and  to  him  we  are  indebted 
for  our  better  knowledge  of  it.  Tueodoke  Gill. 

Sachev'erell  (Henry),  D.  D.,b.  at  Marlborough,  Wilt- 
shire, England,  about  1672  ;  educated  at  and  fellow  of  Mag- 
dalen College,  Oxford,  where  he  was  room-mate  with  Ad- 
dison ;  took  orders  in  the  Church  of  England;  was  given 
the  living  of  Cannock,  Staffordshire;  appointed  preacher 
at  St.  Saviour's,  Southwark,  1705;  preached  a  sermon  at 
Derby  assizes  Aug.  15,  and  another  before  the  lord  mayor 
of  London  at  St.  Paul's  Nov.  5,  1709,  in  both  of  which  he 
denounced  toleration  of  dissenters,  attacked  Low  Church- 
men, inculcated  passive  obedience,  and  declared  that  the 
Church  was  in  danger;  was  impeached  for  these  discourses 
by  the  House  of  Commons  Feb.  27,  1710,  found  guilty  of  a 
misdemeanor  Mar.  23,  and  sentenced  to  three  years'  sus- 
pension from  preaching,  the  offending  sermons  being  burnt 
by  the  common  hangman.  Great  excitement  prevailed 
throughout  England  during  this  trial,  and  large  numbers 
of  pamphlets  were  printed  on  both  sides,  the  Tories  favor- 
ing the  publicity  of  Sacheverell's  sermons,  of  which  at  least 
40,1100  copies  were  sold,  while  30,000  copies  of  the  record 
of  the  trial  (1710)  were  circulated.  Sacheverell  profited  by 
this  easy  martyrdom;  he  was  invited  by  the  new  (Tory) 
House  of  Commons  to  preach  before  them  on  the  day  his 
sentence  expired,  and  was  presented  by  Queen  Anne  to  the 
rectory  of  St.  Andrew's,  Holborn.  D.  at  London  June  5, 
1724.  The  defence  he  pronounced  at  the  bar  of  the  Lords 
was  an  eloquent  production,  written  for  him  by  Attcrbury. 

Sachs  (Hans),  b.  at  Nuremberg  Nov.  5,  1494;  was  ap- 
prenticed to  a  shoemaker,  his  father  being  a  tailor;  under- 
took, after  finishing  his  apprenticeship,  the  professional 
wanderings  (1510-15)  which  at  that  time  formed  a  part  of 
the  education  of  a  thorough  mechanic;  visited  many  Ger- 
man cities,  studying  in  the  guilds  his  trade  and  the  art  of 
the  meistersingers ;  settled  in  1515  in  his  native  city  as  a 
shoemaker  and  a  poet.  D.  there  Jan.  20,  1576.  He  was  a 
man  of  some  knowledge,  of  good  judgment,  of  wide  sym- 
pathies, and  powerful  humor,  and  he  possessed  to  perfection 
the  skill  and  taste  of  his  time  in  the  sphere  of  poetry. 
Immensely  prolific,  he  became  the  representative  poet  of 
his  age,  and  produced  several  thousand  strophic  poems 
which  he  published  on  fly-leaves,  and  several  bundled 
dramas,  dialogues,  Schtcuitke,  which  were  performed  in  the 
guild-halls  or  on  festive  occasions  in  private  houses.  The 
jesthctieal  merit  of  these  productions,  especially  of  the 
meistersongs,  ts  very  small.  A  naive,  pious  sympathy,  a 
dry  but  rather  coarse-grained  humor,  a  fluent  dialogue, 
and  now  and  then  a  well-turned  verse — that  is  all.  But  it 
in ust  he  remembered  that  the  principal  aim  of  this  whole 
literary  activity  was  didactic,  a  moral  and  intellectual  in- 
fluence, and  in  this  respect  Hans  Sachs  and  his  pen  were  a 
power  in  the  camp  of  the  Reformers,  and  his  writings 
contain  much  precious  material  for  the  true  understanding 
of  German  life  and  character  during  the  time  of  the  Ref- 
ormation. Selections  of  his  works  are  numerous ;  one  of 
the  richest  was  given  in  11  vols,  by  Gots  (Nuremberg, 
1824-30).  His  Lift  has  been  written  by  Salomon  Ranisoh 
(1761)  and  by  Hoi'mann  (1847).         Clemens  Petersen. 


San  If,  town  of  Italy,  province  of  Udine,  on  the  Li- 
venza,  35  miles  N.  N.  E.  of  Venice.  This  city — for  it  has 
enjoyed  that  distinction  from  a  remote  period — was  once 
very  strong,  being  defended  by  the  Livenza  on  one  side 
and  by  a  castle  and  extensive  fortifications  on  the  other. 
It  is  a  well-built  town,  and  some  of  its  churches  are  of 
great  antiquity,  and  otherwise  of  no  small  interest.  In 
one  of  the  many  private  palaces,  the  Palazzo  Carli,  are 
good  portraits  of  Dante,  Petrarch,  and  Laura  by  an  old 
but  unknown  artist.  The  immediate  neighborhood  of 
Sacile  has  been  the  theatre  of  many  important  military 
conflicts,  both  in  mediaeval  and  modern  times.     P.  5300. 

Sack  [Fr.  sec,  "  dry  "],  a  name  formerly  applied  to  w  incs 
of  the  class  now  called  "  dry  " — i,  e.  not  saccharine — but 
especially  given  to  "  sherris  sack,"  represented  now  by  the 
amontillado  sherry  wines. 

Sack'but,  a  wind  instrument  somewhat  resembling  the 
trumpet,  having  a  slide  like  the  modern  trombone.  It  is 
mentioned  in  the  book  of  Daniel,  but  the  translation  is 
probably  wrong,  the  English  sackbut  being  a  very  differ- 
ent instrument,  derived  from  a  model  excavated  at  Pom- 
peii. 

Sack'cloth,  coarse  hempen  or  hair  cloth,  such  as  was 
used  for  making  sacks  or  bags,  was  worn   by  the  ancients 


as  an  emblem  of  grief,  and  in  later  times  was 


inch 


ployed  as  a  means  of  penitential  maceration  of  the  body 
among  ascetics. 

Sack'et  (Delos  B.),  b.  in  New  York  May,  1822;  grad- 
uated at  the  U.  S.  Military  Academy,  and  promoted  brevet 
second  lieutenant  of  dragoons  July  1,  1845,  when  he  was 
ordered  to  Texas  with  the  army  of  occupation,  and  in  the 
war  with  Mexico  was  engaged  in  the  battles  of  Palo  Alto, 
Resaca  de  la  Palma,  and  Monterey  ;  brevctted  first  lieuten- 
ant. From  1847  to  1861  he  served  mainly  on  frontier  duty, 
engaged  in  numerous  expeditions ;  was  assistant  instructor 
of  cavalry  tactics  at  West  Point  1850-55.  In  May,  1861, 
he  had  risen  through  successive  grades  to  be  lieutenant- 
colonel  of  the  2d  Cavalry  ;  transferred  to  the  staff  in  Oct., 
1861,  as  inspector-general,  with  the  rank  of  colonel,  and 
served  in  that  capacity  with  the  Army  of  the  Potomac 
throughout  the  Virginia  Peninsular  campaign,  at  the  bat- 
tles of  South  Mountain,  Antictam,  and  Fredericksburg. 
Brevet  brigadier  and  major  general  U.  S.  A.  Mar.  13,  1S65, 
for  "gallant  and  meritorious"  and  "faithful  and  meritori- 
ous services." 

Sackctt,  tp.,  Sangamon  co.,  111.  P.  698. 
Sackett's  Harbor,  p. -v.,  Hounsfield  tp.,  Jefferson 
co.,  N.  Y.,  on  the  S.  shore  of  Black  River  Bay.  an  inlet  of 
Lake  Ontario;  lat.  43°  56'  N.,  Ion.  75°  57'  W.  A  crescent- 
shaped  tongue  of  land  running  out  from  the  village  forms 
an  admirable  inner  harbor,  with  sufficient  depth  of  water 
for  the  largest  vessels.  In  the  war  of  1812-15  it  was  large- 
ly used  as  a  naval  station,  and  it  was  here  that  the  Oneida 
was  launched  in  1809.  the  first  Amerioan  war  vessel  ever 
launched  on  Lake  Ontario.  In  1819,  Madison  Barracks 
were  completed  by  the  U.  S.  government  at  this  place, 
since  which  time  it  has  been  occupied  as  a  military  post. 
Although  possessing  a  valuable  water-power  and  adjoining  a 
rich  agricultural  country,  the  commerce  and  population  of 
Sackett's  Harbor  have  steadily  diminished.  P.  in  1S70, 
713. 

Sack'ville,  p.-v.  of  Westmoreland  co.,  N.  B.,  at  the 
head  of  the  Bay  of  Fundy  and  on  Intercolonial  Railway, 
129  miles  N.  E.  of  St.  John.  It  has  a  good  harbor,  a  brisk 
trade,  8  churches,  2  weekly  newspapers,  a  large  foundry, 
a  steam-tannery,  and  several  mills.  It  is  the  seat  of  Mount 
Allison  College  (Wesleyan)  and  of  Wesley  an  male  and  fe- 
male seminaries.     P.  about  1500. 

Sackville  (George  Germain),  Viscount,  better 
known  as  Lord  George  Germain,  third  son  of  the  first 
duke  of  Dorset;  b.  in  England  Jan.  26,  1716;  educated  at 
Westminster  School  and  at  Trinity  College,  Dublin,  his 
father  being  lord  lieutenant  of  Ireland  :  entered  the  army 
as  Lord  George  Sackville  ;  served  with  credit  at  the 
battles  of  Dettingen  (1743)  and  Fontcnoy  (1745),  and 
under  the  duke  of  Cumberland  against  the   Pretender  in 

S land;    became  a  privy  councillor;  was   secretary   for 

Ireland  1751;  mado  lieutenant-general  1758;  commanded 
the  allied  cavalry  at  the  battle  of  Mindcn.  Aug.  1.  1759, 
when  he  failed  to  execute  the  orders  of  the  commander-in- 
chief,  Prince  Ferdinand  of  Brunswick,  to  charge  upon  the 
French  infantry;  was  tried  by  court-martial  and  cashiered 
early  in  1760,  but  was  restored  to  favor  at  the  accession  "1 
George  III.  (Oct.,  1760);  entered  Parliament  1761:  was 
restored  to  the  privy  council  1706:  fell  heir  to  the  estate 
of  Lady  Betty  Germain,  and  assumed  her  surname  1769 J 
fought  a  duel  with  Gov.  Johnstone  of  West  Florida  1771  ; 
entered  the  cabinet  of  Lord  North  as  secretary  of  state  tor 
the  colonics  Oct.,  1775;  retained  that  post  throughout  the 
war  of  the  American  Revolution,  distinguishing  himself  by 
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S, 'ir  lament     I.  it.  mi  ram*  rtfifin,  "an  oath/'  est 
amililarj   oath,  and  also  a  gage  in  money  laid  down  in 
tending  parties  .  used  in  the  Church  since 
Tertollian,  in  a  1 esense,ol  trines and  ceremo- 


unanjpioi'i.  and  then,  more  particularly, 
i  iharist,  and  a  te«  other  solemn  rites 
ted  with  Christian  worship.     St.  Augustine  defines 
n.  ut  in  tha  narrower  mum.  t..  be  the  risible  sign  of 
.,„  ■,,.  '.  aratim  inviribilU),     To 

this  was  afterward  added  by  Protestants, as  a  third  mark, 
that  ii  must  be  Instituted  by  Christ  and  enjoined  upon  his 
followei  raments   are   also  called   signs,   seals,  and 

i  in  ir  number  is  by  Protestants  confined 
to  two— vis.  Baptism  and  the  Lord's  Supper — because  these 
alone  are  instituted  by  Christ  and  oommanded  to  be  observed 
in  the  end  ol  time.     The  Roman  Catholia  and  the  Qreek 
ohurohes  add  to  them  five  others — vis.  confirmation,  penance, 
ordination,  anil  matrimony.     The  Coun- 
oil  ..I    1 1.  hi  anathematizes  thoseirho  deny  that  there  are 
sacraments    [ewe  plara   >••!  pandora  ./".'...   .teptem 
in  the  Greek  Church  they  are  called  "•mys- 
teries."    As  t->  the  efficacj  of  the  Baoraments,  Protestants 
require  faith  as  a  subjective  condition,  while  the  Roman 
Catholic  Church  teaches  that  the  sacrament-  work  C35 open 
operate — i.  a.  by  the  inherent  power  of  the  institution  ot 
by  the  performance  of  the  act.  independent!]  of  the  moral 
f.r    nt*   the   priest    ami   the   state    of    the  recipient, 

ii.i-  I ....  n  much  controversy  al t  the  sacraments, 

i  ird'6  Supper,  whiefa  i>  sometimes  emphat- 
ically called  '/'■  sacrament,  between  Protestants  and  Unman 
Catholics,  and  also  between  Luther,  Zwingli,  and  Calvin. 
The  Quakers  reject  the  sacraments  a-  external  eerenionies, 
ami  hold  only  to  internal  baptism  or  regeneration  of  the 
Spirit,  and  internal  communion  with  Christ.  [See  articles 
on  tho  several  Bacramentsy  especially  Eut  n  irist.-] 

Philip  .Sciiaff. 
Sacranipntarians.     Sec  Tf.trapoi.itan  Confession. 
Sacraincn'to,  county  of  Central  California,  mi  Sacra- 
mento,  American.   Calaveras,  San  Joaquin,  Mokehimne, 
and  Cosumne  rivers,  is  mountainous  in  its  eastern  parts, 
is   traversed   by  Central   Pacific,  California   Pacific,  ami 
Sacramento  Volley  ami    I'laeerville   K.  K-.,  ami  is  one  of 
theprincipal  Beats  of  gold-mining.    The  staples  are  hurley. 
Bweel  potatoes,  hops,  hay.  wine,  butter,  cheese,  and  wool j 
has  very  numerous  cattle,  sheep,   -wine,  ami  horses,  and 
important  manufactories.     Cap.  Sacrament...  whioh  is  also 
the  State  oapitel.     Area.  1020  sii.  m.     1'.  26,830,  of  whom 
1 1-  Chinese. 
Sacramento,  city.  cap.  of  California,  and  eounty-seat 
of  Sacramento  co..on  the  left  bank  of  Sacrament.)  Kiver.at 
its  junction  with  American  River,  and  at  the  bead  of  nav- 
igation tor  large  steamboats;  hit.  38°  31'  N..  Ion.  121°  20' 


■   in  ut...  i  ut. 


W.     1  cash   in  the  treasury  for  municipal  purposes  Har.,  1876, 

57(5,773,  and  for  redemption  of  bonds  $20,594  j  estimated 
of  all  property  in  the  city,  $20,000,000;  assessed 
of  all  property  for  taxi  ludingprop- 
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erty  of  the  city,  estimated  at  $500,000),  $12,171.520..  It 
has  an  extensive  trade  with  the  mining-districts  and  with 
large  wheat-raising  and  agricultural  regions,  of  which  it  is 
the  centre.  Its  manufactures  are  extensive  and  rapidly 
increasing,  among  which  are  a  woollen-mill,  with  Mill 
spindles ;  carriage  manufactories,  one  of  which  employs  a 
copital  of  $100,000;  a  furniture  company,  turning  out  an- 
nually goods  of  the  value  of  $35,000;  plough-faotories,  the 
largest  of  which  employs  a  capital  of  SSIUHI0  ;  a  tul>,  pail, 
and  barrel  factory;  2  glue-factories;  2  potteries,  each  with 
a  capital  of  $25,000;  smelting  and  refining  works  for  tho 
reduction  of  silver  ores;  -1  uiarhle-works,  ti  breweries,  4 
flooring-mills,  ironworks,  etc.  The  city  is  the  railroad 
centre  fir  the  northern  part  of  the  State:  the  Central  Pa- 
cific It.  11.  shops  and  manufactories  at  this  point  arc  very 
extensive,  employing  constantly  from  1000  to  1500  me- 
chanics. The  hanks  are  the  National  Gold,  Sacramento 
Savings,  Capital  Savings.  Odd  Fellows,  and  Dime  Savings, 
with  united  capital  and  deposits  of  $7,000,000.  The  city 
was  formerly  the  western  terminus  of  the  overland  railroad, 
which  has  since  been  extended  to  San  Francisco.  It  is  also 
connected  with  San  Francisco  by  the  California  Pacific 
K.  R.  It  has  communication  with  Marysville  and  the 
northern  part  of  the  State  by  California  and  Oregon  R.  It., 
with  the  mining  towns  of  El  Dorado  and  Amador  cos.  by 
Sacramento  Valley  R.  R.,  and  with  San  Joaquin  Valley 
and  the  southern  portion  of  the  State  by  the  connections 
of  Central  Pacific  with  San  Joaquin  Valley  anil  Southern 
Pacific  U.  Rs.  A  line  of  steamers  and  numerous  sailing 
vessels  ply  on  the  river  between  this  place  and  San  Fran- 
cisco. The  river  is  navigable  for  small  steamers  for  more 
than  100  miles  above  thecity.  The  principal  buildings  are 
the  State  eapitol.  built  by  the  State,  in  a  park  of  5(1  acres, 
at  a  cost  of  $2,600,000;  a  fine  structure  erected  as  a  man- 
sion for  the  governor,  but  occupied  as  a  State  printing- 
office  and  armory:  Odd  Fellows  temple.  Masonic  temple, 
agricultural  hall.  C.  P.  R.  R.  Co.'s  hospital,  Turner  hall, 
the  stands  at  Union  Park,  and  many  expensive  private 
residences.  The  principal  hotels  are  the  Golden  Eagle. 
Orand.  Orleans,  and  Arcade.  There  are  14  public-school 
buildings.  7  of  brick,  the  remainder  of  wood.  The  gram- 
mar school,  a  handsome  structure  of  brick  erected  in  1873. 
cut  $7  1,000.  The  total  cost  to  the  city  for  school  buildings 
and  lots  is  $190,500.  The  school  census  for  1875  shows  6878 
children  under  17  years;  of  these,  150  are  Chinese,  100  of 
whom  attend  private  schools,  and  50  who  attend  no  school. 
Tho  average  annual  expenses  of  the  public  schools  is  $70,000. 
The  libraries  are  the  City,  the  Odd  Fellows',  and  the  State. 
The  latter  contains  25,303  vols,  in  the  general  department, 
and  11,701  in  tho  law  department.  There  aro  2  daily 
papers;  also  1  semi-weekly,  published  in  German.  Sacra- 
mento is  well  supplied  with  water  from  the  river  by  the 
improved  Holly  pumps,  which  were  purchased  and  erected 
by  the  city  at  a  cost  of  $189,993.  The  streets,  which  are 
wide,  are  laid  out  at  right  angles,  lighted  with  gas,  ami 
named,  those  running  E.  and  \V.  by  the  letters  of  the  al- 
phabet, and  those  running  N.  and  S.  by  numbers.  It 
has  a  paid  fire  department,  with  steam  fire-engines,  hose 
carriages,  etc.  The  churches  arc; — 1  Roman  Catholic,  3 
Methodist  Episcopal,  3  Baptist,  1  Congregational,  1  Epis- 
copalian,  1  Presbyterian,  1  Methodist  Episcopal,  South, 
1  Bynagogue,  besides  other  smaller  congregations  worship- 
ring  in  halls.  Among  the  charitable  institutions  are — the 
1 1, ward  Benevolent,  whieh  originated  at  an  early  day  in 
the  history  of  the  city,  and  relieves  distress  without  regard 
to  Church  or  party  ;  the  Protestant  and  Roman  Catholic  or- 
phan asylums,  10  lodges  of  F.  and  A.  Masons,  13  lodges  of 
Odd  Fellows.  1  grove  of  Druids,  5  tribes  I.  O.  of  Red  Men. 
1  division  Sons  of  Temperance,  1  lodge  Knights  of  Pythias. 
5  Lodges  il 1  Templars,  1  division  Ancient  Order  of  Hi- 
bernians, 1  Father  Mathew  temperance  and  benevolent 
association.  There  arc  also  several  Scottish  and  Jewish 
benevolent  societies.  Among  other  associations  are  the 
Sacramento  Pioneers.  Exempt  Firemen's,  Turn  Verein, 
Music  Union,  Turner  Harmonic,  2  building  and  hem  asso- 
ciation-. Several  of  these  societies  own  fine  halls.  The 
city,  built  on  a  plain  whose  elevation  is  not  more  than  30 
feet  above  the  level  of  the  ocean,  was  at  one  period  subject 
to  overflow  from  floods  in  Sacramento  and  American  rivers. 

A  II I  in  the  winter  of  1861-62  destroyed  a  large  amount 

of  property.  During  the  year  1862  substantial  levees  sur- 
rounding I  he  city  were  constructed  at  a  cost  of  $200,000, 
the  principal    streets   and  buildings  were  raised  S  fleet,  and 

since  that  date  it  ha-   been  exempt  ft tanger  from  this 

source.  The  -oil  mi  which  the  city  is  lutill  is  rich  a  II  in  in  in. 
and  as  the  climate  is  senii-l  ropieal,  it  i-  noted  for  its  shade 
tree-,    beautiful    garden-,    and    pleasantly    -ilnaled    houses. 

The  mean  temperature,  from  three  daily  observations  kept 
during  seventeen  years,  Is  60.25°  F.;  mean  of  heat.  78°; 
mean  of  cold.  48°;  average  yearly  fall  of  rain.  20  inches. 
It  is  the  boast,  of  its  inhabitants  that  "Sacramento  has 


', 


more  pleasant  days  in  the  year  than  any  other  place  yet 
known."     Notwithstanding  the  rich  soil,  warm  days,  and 

luxuriant    vegetation,    the    nights    are    always    1,   as   a 

breeze  from  the  ocean  reaches  the  city  about  four  o'clock 
of  each  day  during  the  summer.  The  record  of  mortality 
kept  during  eighteen  years  by  tin-  late  Dr.  T.  M.  Logan 
shows  but  13  death-  annually  in  each  100(1  inhabitants. 

The  land  on  which  the  city  is  built  was  originally  a  part 
of  the  New  Helvetia  grant,  given  by  the  Mexican  govern- 
ment to  Gen.  John  A.  Sutter,  the  remains  of  whose  fort  arc 
still  standing  within  the  corporate  limits.  It  was  from  this 
fort  Marshall  was  sent  to  build  a  saw-mill  on  American 
River,  where  he  made  the  discovery  of  gold  which  caused 
an  immigration  to  California  within  one  year  of  more  than 
100,0110  persons.  A  settlement  commenced  in  the  vicinity 
of  Sutter's  Fort  immediately  after  this  discovery,  as  it  was 
an  important  point  for  the  supply  of  the  mine-.  The 
population  on  Apr.  1.  1840,  was  estimated  at  150  persons, 
keeping  stores  in  tents  and  canvas  houses.  In  is;,:;  it  bad 
an  estimated  population  of  12,000.  living  in  brick  and 
wooden  houses,  and  was  then  the  great  centre  of  the  prin- 
cipal stage  lines  of  the  State,  as  it  is  now  of  the  railr I 

lines.  The  destruction  of  property  by  the  flood  of  18112 
and  the  decline  of  placer-mining  did  much  to  retard  its 
progress,  but  the  people  are  noted  for  their  energy  and 
enterprise,  and  soon  recovered  their  losses  and  accommo- 
dated their  business  to  the  changes  wrought  by  the  won- 
derful development  of  California  as  an  agricultural,  wool- 
growing,  and  wheat-raising  State.  Many  of  the  most  im- 
portant enterprises  of  the  Pacific  coast  bad  their  origin 
among  the  people  of  Sacramento.  The  overland  railroad 
was  the  scheme  of  a  few  of  its  merchants,  who  carried  it  to 
successful  completion,  who  are  still  its  officers,  ami  who 
still  retain  homes  among  the  pleasant  shade-trees  of  Sac- 
ramento. B.  B.  Rkdding. 
Sacramento,  p.-v.,  McLean  co.,  Ky.  P.  195. 
Sacramento  River  rises  in  Lassen  co.,  Cal.,  and 
flows  first  in  a  westward  and  then  in  a  southern  course. 
Its  upper  portion  is  called  Pitt  River,  the  name  Sacra- 
mento being  often  given  to  a  comparatively  small  branch 
which  rises  S.  of  Mount  Shasta.  The  principal  branches 
aro  Feather.  American,  and  Mokelumno  rivers.  Its  broad 
and  fertile  valley  is  a  northward  continuation  of  that  of 
the  San  Joaquin.  The  stream  is  navigable  from  its  em- 
bouchure in  Suisun  Bay,  some  50  miles,  and  by  small  ves- 
sels to  Red  Bluffs,  320  miles,  in  good  stages  of  water.  Its 
length  is  500  miles. 

Sacred  Heart,  tp..  Renville  co.,  Minn.  P.  316. 
Sacred  Heart,  Ladies  of  the,  an  order  of  nuns 
founded  1800  in  France  by  J.  D.  Varin,  a  Jesuit,  and  Mag- 
dalen Sophie  Louise  Barat :  approved  by  the  pope  in  1S26; 
first  came  to  the  U.  S.  in  1819,  and  have  now  many  houses 
here.  There  is  also  a  congregation  of  Sister-  of  the  Sacred 
Agonizing  Heart  of  Jesus,  with  a  few  houses  in  the  I'.  S. 

Sacred  Heart  of  Jesus,  Festival  of,  on  the 
Friday  after  the  octave  of  Corpus  Christi.  It  was  first  ob- 
served by  the  Blessed  Marguerite  Marie  Alacoque  at  Parav- 
lc-Monial,  Burgundy,  about  1070,  and  was  first  approved 
by  Pope  Clement  XII.  in  1732. 

Sacred  Heart,  Regular  Clerks  of  the,  or  Pac- 
canarists,  an  association  of  Roman  Catholic  prices, 
founded  by  Nieolo  Paecanari,  and  recognized  in  1800  by 
the  pope." sometimes  called  Regular  Clerks  of  the 
Faith  ill  Jesus,  designed  to  replace  the  Jesuits,  then 
forbidden  in  most  countries  ;  in  1814  the  order  was  united 
with  the  Jesuits. 

Sacred  Hearts  of  Jesus  and  Mary,  Brothers 
of,  a  Roman  Catholic  community  founded  at  Le  Puy  en 
Velay,  France,  by  M.  Coindre,  a  priest,  in  1822.  They 
were  first  established  in  the  U.  S.  in  1847.  Their  work  is 
educational. 

Sacred  Music.  See  Mass  and  On.vromo. 
Sac'rifices  [Lat.  eacrificium].  The  origin  of  sac- 
rifices has  been  much  debated,  but  is  lost  in  the  dimness 
of  antiquity.  The  earliest  records  of  our  race,  whether 
sacred  or  profane,  show  sacrifice  as  an  existing  institu- 
tion, and  in  Ihc  former  as  receiving  the  Divine  appro 

bation.  Their  object  was  everywhere  alike —to  provide 
a  means  whereby  man,  conscious  of  his  own  sinfulness, 
might  approach  a  holy  Hod.  The  theory  of  their  efficacy 
seems,  however,  to  have  been  very  different  among  the 
heathen  and  among  the  Israelites.  In  the  former  sacrifices 
were  looked  upon  as  in  some  sort  a  compensation  to  the 
gods,  and  their  efficacy,  therefore,  depended  somenliat 
upon  their  value,  so  that  in  extreme  eases  even  human  Bac 

rifices  were  offered,  as  among  rude  nations  in  modern  ti - : 

among  the  chosen  people  different  views  prevailed,  or  at 
least  were  distinctly  embodied  in  their  law  and  taught  by 
their  prophets.     Here  the  foci    "as   recognized  that   tho 
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disturbed munion  with  Cod  could  only  bo  restored  on 

thl,  ,  „,|  the  primeval  promise  that  in  tho 

the  woman  '  should 

Iwayi  the  central  point  oi 

time,  sacrifices   in   great 

especially  appoint 

!    the  -  tme  ohai  ■  tor  and 

I  red  as 

tor  of  I  ■   con 

■  lightly   more   valuable   from   a 

lions     but  there  was  no  gradation 

in  n  iotim  in  proportion  to  the  aggrai  n 

„f  t-  rheii   effloaoy  was  thus  made  to  depend 

Di .  in"  appointment. 
,...1  kinds  "i  Heh  oes  were— thi 

burnt  offering,  whioh  was  wholly  oonsumed  upon  the  altar, 
,  |th  which  an  obi  i    Bour  and  oil,  with  ha- 

nk-offering of  wine,  wore  offered;  the  sin- 
ofwhloh  efal  ind  kidneyswere  burned  upon 

fa  being  oither  "  burned  without  the  camp" 
blood  h  i  l  been  sprinkle  1  within  the  sanctuary, 

..r  eaten  bi  the  |  •>-,■  l!"'  blood  had  been 

onl]   sprinkled  upon  tho  braien  altar:  and  the  trespass- 
ii.-.  whioh  i-  distinguished  clearly  from  the  last,  al- 
ii the  ground  of  the  distinction  is  not  entirely  clear. 
ill  propitiatory  offerings,  and  with  them  the 
require  I  "  to  make  atonement "  for  tin-  people. 
Beisides  these  were  the  peace  offerings,  perhaps  the  most 
■   ,il.  whioh  might  he  offered  in  any  number  and 

i,l'  anv  laoriBoial   animal.      Ill'   these,  the   same  parts  wero 
burned   i"i  i   portion  givon  to  the  prie-ts  to  bo 

eaten  by  them  and  their  families,  ami  the  rest  of  the  flesh 
i  by  the  offerer  and  his  friends  in  a  holy  least  before 
tin-  Lord.    There  were  other  important  sacrifices  required. 
'I'll,.  Pauo  n  imh  offered  in  memory  of  the  deliver- 

ii.on  Egypt  an!  as  a  sperial  type  of  Christ  by  each 
head  of  :i  family  mi  tin-  fourteenth  of  the  month  Nisan  in 
each  vear.  and  eaten  in  their  homes  on  the  following  night  ; 
the  two  goats  on  the  great  day  of  atonement  in  each  year, 

of  whioh ■  was  saerifloe  I  at  the  altar,  the  other  sent  as  a 

I  o-goat"  in!"  the  wilderness;  the  re  1  heifer,  burned 
without  the  ramp  and  its  Babes  use  1  in  purifications;  and 
a  great  variety  of  sacrifices  for  individuals  on  special  oc- 
oasj  ins.  The  original  comprehensive  offering,  from  which 
nil  tin-  others  were  specialised,  appears  to  have  been  the 
burnt-offering. 

Under  the  Levitioal  law  the  essential  point  of  the  sacri- 
fice was  tin-  blood,  the  treatment  of  which  always  formed 
olminating  point  in  the  sacrificial  ritual.     A  burnt- 
offering  of  a  lamb  for  the   whole   people  was   regularly 
offered  every  morning  and  evening,  with  its  ocoompanying 
■    offering."     In  regard  to  the  sin-offering, 
in  order  to  bring  it  within  the  reach  of  all  it  was  provided 
the   required  animal  might  bo  .substituted  by  tho 

] r  a  pair  of , inves,  or  even  ill  case  of  extreme  poverty  an 

offering  of  flour. 

rmbolioal  character  and  significance  of  the  sacri- 
fices is  set  forth  at  some  length  in  the  Epistle  to  the  He- 
brews. 

ifure. — Outrain.  /'■  Sacrificiia  (translated  by  Allen, 

London,  1817);  Spencer,  !>'■  Legibue  Webr.;  afaimonides, 

l>    Saerificiie  and    />■    Pacca  Hufa  ,■   Kalisch,  Lev.,  pt.  i. ; 

the  Origin  of  Sacrifice ;  Davidson,  Enquiry  into 

Sacrifice;  Tholuck,   Din.  II.  in  Ep.  to  the 

If  b.    'Ihe  authors  eitel  by  Keil:   Handbnch  der  bibliechen 

Archilologie,  p.  -17:   Bahr,   Symbolik  da  moeaiachen    Qui- 

Dor  altteet.  Qotteedienet  (GUtersloh,  1884) ; 

II,  n  i  !■•>!.  Schrift i  Keil.  Die  Op/er 

Guericke's  Zeiitchrift,  1886-37);  Klic- 

t'Oh.   /',"'    nreprUngliche  Gotteadienetordnung  der  denteckeu 

Kirche ;   Kurt/..  Op/erevltue;    Neumann,  Die 

Op/er    dee    alten    Bundee;    Oehler,    Der    Opfereultnat    in 

Her.  .  vklopUdie  :  Sartorius,  Ucbcr  den  aft-  und 

Iholuok,  /;■!<  alte  Tf.it.  !m  nenen   Teet. : 

Ltsko,   D  Teat.,  aeine  Erftil- 

fang  lei  nenen  Teat,  i   v7ai  ■'       r  der  heiligen 

■7V  iinrA  tier  Lehre  Lingo.   Com.  ,,,i 

Frederic  <1  vrdinbr. 

Siu-robos'co,  do  i.Iinwis,,  the  I  i  I   name  of 

.Ioiin    HoLTWOOD,   a  celebrated  English   mathematician   of 

the  thirteenth  century,  of  who  known  except  that 

ho  enterc  I  iry  of   Paris  1  L"J  I .  1 cue  professor 

there,    and    d.    1256.      Author   of  a   treatise    /'•    Sphatra 
1/  little  more  than  a  paraphraseof  Ptolemy's 

whioh  be  had  employed  in  Arabic,  and   I 
been  printed  in  1  172,  passed  through  more  than  20  eds.,  with 
•  lommi  oi .ii  ii      ilso  left  treatises,  De  Compvto  Ecele- 

ttOSfll  "  and    l>-      I  Igoriti 

Vi  iruin  ri.at.  ,,«  meruit,  the  "  saercd  bono;"  the  rab- 
bins called  it  I'tz,  and  said  that  it  never  decays,  but  forms 
tho  germ*  of  tho  new  body  at  tho  resurrection ;  tho  Arabs 


say  that  the  judgment  angel  sits  upon  it  and  judges  the 
soul  of  tho  departed],  in  the  vertebrate  skeleton,  is  situ- 
ated below  or  behind  the  lumbar  and  above  or  before  tho 
real  vertebras.  In  man  it  is  formed  of  five  (rarely  four 
united  vertebra-.  It  is  large,  roughly  triangular, 
and  is  penetrated  by  foramina  for  the  passage  of  nerves. 
It  is  developed  from  thirty-five  centres  of  ossification. 

Sacs  and  Foxes.     See  Sac  and  Fox  Indians. 

Sacy',  de  (Antoine  Isaac  Silvestre),  Barox,  b.  at 
Paris  Sept.  21.  1708 ;  studied  jurisprudence  and  Oriental 
languages;  was  appointed  professor  in  1795  at  the  newly- 
founded  Boole  des  Langues  oricntales,  and  in  1808  at  the 
College  de  Prance  ;  succeeded  Remusnt  in  18111  as  keepor 
of  the  manuscripts  of  the  Royal  Library.  1).  at  Paris 
Feb.  21.  1838.  His  principal  works  are — Metnoirri  ear 
Dtvereee  Antiquitie  de  la  Peine  (1703),  Principea  tie  ffram- 
univereelU  (1799;  translated  by  David  Fosdick, 
\iil"ver.  Mass.),  Creetomathie  arabe  (8  vols.,  180;6), 
Qranmaire  arabe  {2  vols.,  1810),  Aflmorres  eur  VEtat 
aetnel  dee  Samaritaina  (1812),  Expoei  tie  la  BSligton 
dea  Drmca  (2  vols.,  1838).  besides  a  great  number  of 
minor  essays  in  scientific  periodicals,  critical  editions, 
translations,  etc.  But  he  exercised  as  great  an  inllucnco 
liv  his  teaching  as  by  his  authorship.  He  educated  a  large 
number  of  pupils,  not  only  of  Franco,  but  also  from  Uor- 
inanv  and  the  Scandinavian  countries,  and  he  supported 
scientific  studies  and  scientific  undertakings  of  any  descrip- 
tion with  rare  enthusiasm  and  disinterestedness. —  His  son, 
Samuel  Ustazade  Silvestre  de  Sacy,  b.  at  Paris  Oct. 
17,  I  SOI  ;  studied  law;  practised  as  an  advocate;  became 
in  1828  a  contributor  to  the  Journal  dee  Dibata,  and  held 
for  more  than  twenty-five  years  a  most  prominent  position 
in  French  journalism  ;  was  eleeted  a  member  of  tho  Acad- 
emy in  1854,  though  he  had  published  no  wurk  besides  his 
articles;  was  appointed  keeper  of  the  Ma/.aiin  Library  in 
L836,  its  administrator  in  1S4S  ;  member  of  the  council  of 
public  education  in  1804.  lie  edited  Lettvcs  tie  Madame 
>lr  Si'ri'jni'  (11  vols.,  1861—64),  and  gave  a  selection  of 
his  literary  articles  in  Variitia  litUrairea,  morale*  ei  his- 
toriquea  (2' vols.,  1858).     D.  Feb.  11,  1879. 

fSad'dle  Riv'er,  p.-v.  and  tp.,  Bergen co.,  N.J.  P.  1168. 

Sad'dlery,  in  its  widest  sense,  includes  tho  draught- 
harness  of  horses,  mules,  etc.  In  1870  the  U.  S.  census 
reported  7607  harness  establishments,  employing  12  steam- 
engines  of  172  horse-power,  and  .1  water-wheels  of  43  horse- 
power, giving  employment  to  23,557  persons,  mostly  adult 
moles.  Tho  capital  invested  was  SI."., 1)35,11(11  ;  wages  paid, 
$7,046,207;  materials  used,  $16,068,310  ;  and  the  goods  pro- 
duced, $32,709,981.  England  exports  much  saddlery,  chiefly 
made  at  Walsall,  Staffordshire. 

Sadducees.  See  Jewish  Sects,  by  Prof.  Felix 
A  oi. mi,  Ph.  D.,  and  Karaites,  by  Rev.  Samuel  Adleii, 
Ph.  D. 

Sad'ler  (Michael  Thomas),  F.  R.  S.,  b.  at  Snolston, 
Derbyshire,  England,  Jan.,  17S0;  was  for  some  time  a 
merchant  at  Leeds;  became  an  accomplished  popular 
orator  ;  took  a  philanthropic  interest  in  behalf  of  the  agri- 
cultural poor  and  the  children  in  factories,  on  which  sub- 
jects ho  wrote  and  spoke  much  ;  and  sat  in  Parliament 
from  1829  to  his  death,  which  occurred  in  Ireland  .Inly, 
1835.  Author  of  Ireland,  ite  Erils  ami  their  Remediee 
(1828),  and  The  Lawn/  Papulation  (2  vols..  1830),  a  trcatiso 
directed  against  the  Malthusian  doctrine,  which  was  se- 
verely condemned  by  Macaulay,  to  whom  Sadler  published 
a  rejoinder.  In  Parliament  he  was  a  strong  opponent  of 
the  Reform  bill  and  of  Roman  Catholic  emancipation. 

Sadler,  or  Sadlier  (Sir  Ralph),  b.  at  Hackney.  Eng- 
land, in  1507  ;  was  in  early  life  n  protege  of  Thomas  t 'non- 
well  ;  was  employed  by  Henry  VIII.  in  effecting  the  dis- 
solution of  the  religious  houses,  and  shared  in  their  spoil 
153  .  17;  was  ambassador  to  Scotland  in  1537,  and  again 
in  1510  and  1541-13;  negotiated  a  treaty  for  a  marriage 
lei  ween  Prince  Edward  and  Mary,  the  infant  queen  of 
Scots,  July  1,  which  was,  however,  declared  null  by  the 
Scuts  Dec.  11,  151.',;  distinguished  himself  in  the  ensuing 
war  with  Scotland,  being  made  knight-banneret  upon  tho 
battle-field  of  Pinkie.  Sept.  10, 1547  ;  was  made  privy  coun- 
cillor by  the  will  of  Henry  VIII..  and  master  of  the  ward- 
robe soon  afterward  ;  bore  a  prominent  part  in  the  adminis- 
tration under  Edward  VI.;  lived  in  retirement  during  the 
reign  of  Mary;  was  recalled  to  the  privy  council  on  the 
accession  of  Elizabeth,  and  again  sent  on  a  mission  to 
Sootland  1558;  was  one  of  the  commissioners  in  the  con- 
ferences at  York  respecting  the  charges  made  against  Mary, 
queen  of  Scots,  Oct.  4,  1568;  was  her  keeper  when  impris- 
oned at  Tntliiirv  Castle  1562,  and  was  again  envoy  to  Scot- 
land about  1586.  D.  at  Standon  Mai.  30,  1587.  His  in- 
teresting Litter*  a,nl  IfegotiaMona,  first  printed  in  1720, 
wore  edited  by  Arthur  Clifford,  with  a  memoir  and  notes 
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by  Sir  Walter  Scott,  under  the  title  State  Papers  and  Letters 
of  Sir  B.  Sadler  (2  vols.,  1809). 

Sadiier'(MAUY  Anne  Madden),  b.  at  Cootehill.Cavan 
co.,  Ireland,  Dee.  31,  1820;  wrote  at  an  early  age  lor  Lon- 
don periodicals ;  settled  in  Montreal,  Canada,  where  she 
published  Talcs  of  the  Olden  Time;  tnarricd  in  1840 
James  Sadlier  of  the  publishing  house  of  1).  &  J.  Sadlicr  Si 
Co.,  and  subsequently  removed  to  New  York,  where  she 
has  translated  religious  and  other  works  from  the  French, 
anil  written  novels  for  Roman  Catholic  readers. 

Sa'do,  islan.l  of  Japan,  in  lat.  38°  20'  N.,lon.  13S°  30' 
E.,  a  few  miles  W.  of  tho  main  island.  Area,  estimated  at 
720  sq.  m.  P.  130,000.  It  is  noted  for  its  rich  gold,  silver. 
copper,  and  lead  mines.  The  chief  harbor  is  Ebisuminato. 
Sadole'to  (Jacopo),  b.  at  Modena  July  14,  1477 ;  was 
ordained  priest  in  Rome  in  1502;  appointed  secretary  to 
Leo  X.  in  1513;  made  bishop  of  Carpentvas,  in  France,  in 
1517,  and  cardinal  in  1530.  D.  in  Rome  Oot.  18,  1547.  IIo 
made  a  favorable  impression  even  on  the  most  zealous 
Reformers  by  his  conciliatory  spirit,  and  he  was  often  em- 
ployed, anil  not  without  success,  in  the  diplomatic  negotia- 
tions between  Charles  V.,  Francis  I.,  and  the  popes.  His 
writings,  PkUoBophix  CowolationeB  (1502),  De  Liberia  recte 
institnrndis  (1533),  Phmdrua  sire  de  Landibus  Philosophies 
(1538),  etc.,  and  his  Letters  were  published  in  a  collected 
edition  at  Verona  (4  vols.,  1737)  and  at  Rome  (5  vols.,  1759). 
(See  Joly,  Etude  sur  Sadolet  (Caen,  1857).) 

Sadow'a,  v.  of  Bohemia,  on  the  Bistritz,  near  Kiinig- 
gr'atz.     The  battle  fought  between  the  Prussians  and  Aus- 
trians  (July  3,  1866)  in  this  vicinity  is  familiarly  known 
by  the  names  of  both  these  places.     The  strength  of  tho 
Prussian  army  advancing  into  Austria  was  but  little  short 
of  300,000  men,  with  about  800  guns,  and  divided  into 
three  armies — tho  1st  under  Prince  Frederick  Charles,  the 
2d  under  the  crown  prince  of  Prussia,  and  the  army  of  the 
Elbe  under  Herwath  von  Bittenfeld.     On  the  16th  of  June 
the  Prussians  entered  Saxony;  on  the  23d,  Bohemia.     The 
boundary-line  which    divides  Austria  from    Prussia   and 
Saxony  is  marked  by  ranges  of  mountains,  which,  starting 
from  the  neighborhood  of  Zittau,  run  in  a  S.  W.  direction 
toward  Bavaria  and  S.  E.  toward  Troppau.     These  ranges 
are  traversed  by  four  groups  of  roads  fit  for  the  passage  of 
an  army.     The  two  lines  chosen  by  the  Prussian  generals 
for  their  advance  were — that  which  comprises  the  roads  of 
Rumberg.  Zittau,  and  Fricilland,  and  that  comprising  those 
of  Landshut,  Braunau,  and  Glatz.     By  the  2Sth  of  June 
the  whole  army  had  successfully  crossed  the  mountains, 
and  secured  as  trophies  15,000  prisoners  and  24  guns.    Tho 
Austrian  army,  undor  Fcldzeugmeister  Benedek,  opposed 
to  Prussia  had  a  nominal  strength  about  equal  in  numbers, 
the  number  of  effectives  of  each  army  being,  for  the  Prus- 
sians, about   230,000,  with    800    guns,  for   the   Austrians 
185,000,  including  30,000  Saxons,  with  700  or  800  guns — a 
total  number  greater  than  has  been  brought  together  in 
modern  times  on  any  battle-field  except  that  of  Leipsic, 
where  the  forces  of  three  empires  and  three  kingdoms  were 
assembled.     On  tho  29th,  the  Prussians  advancing,  the  1st 
armv  met  tho  Austrians  and  defeated   them    at  Lochow, 
taking  7000  prisoners,  and  at  midnight  entered  Jicin,  thus 
threatening  tho  right  flank  of  the  Austrian  army,  and  com- 
pelling Benedek  (July  1)  to  take  up  a  new  position  behind 
tho  Bistritz  on  a  range  of  hills  running  parallel  to  that 
stream.    On  the  3d  of  July  tho  Austrian  left  rested  on  Problus 
and  Upper  Prim,  tho  centre  in  front  of  Lipa  and  Chlum, 
the  right  resting  on  Horenowes.     A  cavalry  corps  was  sta- 
tioned near  Trotinka.     At  7  A.  M.  of  this  day  the  Prussian 
1st  army  and  tho  army  of  the  Elbe  attacked  the  Austrians. 
At  this  hour  the  Prussians  were  inferior  in  numbers,  the 
2d  army  undor  the  crown  prince  being  12  or  15  miles  away  ; 
but  moving  forward  as  rapidly  as  the  roads  would  permit, 
his  advance  reached  the  field  about  noon,  and  became  at  once 
engaged,  and  by  3  p.  bi.  had  gained  the  right  and  rear  of 
the  Austrian  army,  compelling  the  Austrian  commander  to 
retreat  as  best  ho  could.     Considering  the  number  of  men 
engaged  and  tho  duration  of  fighting,  the  loss  in  killed 
and  wounded  (about  28,000  on  both  sides)  was  remarkably 
small.     Tho  Austrians,  however,  lost  largely  in  prisoners 
and  guns.     On  the  5th  the  Prussians  advanced  on  Vienna, 
but  poace  was  concluded  Aug.  23.     Probably  there  has  been 
no  instance  in  the  last  two  centuries  in  any  campaign,  ex- 
cept Jena,  where  success  bo  rapid  was  followed  by  results 
so  important.     Within  a  week  of  crossing  the  frontier  tho 
Prussians  utterly  routed  the  combined  forces  of  their  enemy 
in  a  pitched   battle  ;  within  a  month  they  dictated   pence 
to  him  in  sight  of  his  capital,   tho  result  being  the  long 
desired  supremacy  of  Northern  Germany.     The  operations 
of  the  campaign  are  said  to  have  been  directed  by  Von 
Moltkc. 

Sads'bury,  tp.,  Chestor  co.,  Pa.     P.  2100. 
Sadsbury,  tp.,  Crawford  co.,  Pa.     P.  S94. 


Sadsbury,  tp.,  Lancaster  co.,  Pa.     P.  1617. 
Sae'gerstown,  p. -b.,  Woodcock  tp.,  Crawford  co..  Pa., 
on  French  Creek  and  Atlantic  and  Great  Western  R.  R., 
has  good  water-power  and  some  manufactures.     P.  441. 

Safe-Conduct  and  Safe-Guard  are  not  essentially 
different  from  Passport  (which  see). 

Sated'  [Ilcb.  ZephatK],  town  of  Palestine,  ancient  prov- 
ince of  Galilee,  at  an  elevation  of  nearly  2700  feet,  thought 
by  some  to  be  the  "city  set  on  a  hill"  of  Matt.  v.  14,  was 
almost  entirely  destroyed  by  an  earthquake  in  1837,  which 
killed  more  than  half  of  its  inhabitants.  The  Jews  con- 
sider it  a  sacred  city,  expecting  that  the  Messiah  will  make 
it  his  capital ;  its  college  is  one  of  the  principal  seats  of 
Hebrew  learning.  It  has  some  dyeworks  and  manufactures 
of  cloth.  P.  about  5000. 
Safes,  Fireproof.  See  Fireproof  Safes. 
Safe'ty  Cage,  an  apparatus  worked  by  steam-power 
at  tho  mouth  of  deep  mines  to  facilitate  the  descent  and 
ascent,  as  tho  simple  use  of  ladders  is  connected  with  much 
loss  of  time  and  causes  great  fatigue.  The  apparatus  con- 
sists generally  of  a  square  cage  or  open  box  in  which  the 
miners  place  themselves,  and  which  travels  in  guides  fixed 
vertically  down  the  sides  of  the  shaft  or  pit.  The  term, 
however,  is  more  especially  given  to  a  contrivance  for 
arresting  the  cage  in  caso  of  accident,  consisting  of  a 
catch  which,  if  tho  rope  or  chain  should  snap,  takes  fast 
hold  of  a  toothed  guide  and  prevents  the  cage  from  being 
precipitated  to  the  bottom. 

Safe'ty  Lamp,  an  illuminating  apparatus  for  mines, 
so  constructed  as  to  obviate  the  dangers  of  explosion  when 
artificial  light  is  needed  in  places  where  fire-damp  exists. 
In  deep  coal-mines  accumulations  of  earburetted  hydrogen 
take  place;  this  gas,  when  mixed  with  air,  is  highly  ex- 
plosive, and  fearful  accidents  have  resulted  from  the  use 
of  ordinary  lamps  in  such  places.    The  earlier  contrivances 
to  effect  illumination  without  danger  were  clumsy  and  im- 
perfect.   One  of  these,  the  steel-mill,  produced  a  succession 
of  sparks  by  the  revolution  of  steel  wheels  which  struck 
against  bits"  of  flint.     In  1813,  Dr.  W.  R.  Clanny,  and  in 
1815  George   Stephenson  and    Sir   Humphry   Davy,  each 
invented,  independently,  true  safety  lamps.    Of  these,  Davy's 
has  been  most  used.     All  those  now  most  generally  in  use 
depend    upon  two  principles  for   safety — the   obstructive 
action  of  wire  gauze  and  the  protection  afforded  by  a  glass 
cylinder.     Davy  made  a  number  of  experiments  upon  the 
nature  of  the  gas  escaping  from  coal-strata,  and  on  the 
conditions  of  its  union  with  atmospheric  air.    Ventilation, 
perfect  enough  to  sweep  away  the  exhalations,  was  found 
to  bo  impracticable,  and  the  problem  to  be  solved  was  re- 
duced to  this;  Since  flame  is  incandescent  gas,  some  con- 
trivance was  to  be  devised  to  prevent  the  fire-damp  be- 
coming heated  to  the  luminous  point.     Flame,  he  found, 
cannot  pass  through  wire  gauze  of  a  certain  fineness  :  it 
loses  so  much  heat  as  to  be  incapable  of  igniting  the  in- 
flammable gas  outside.     This  is  the  case  even  when  tho 
gauze  is  red-hot.     One  of  the  greatest  dangers  in  mines 
arises  from  tho  recklessness  of  the  miners,  and  in  the  con- 
struction  of  safety  lamps  precautions   have  to  be  taken 
against  this  as  against  more  obvious  perils.     Davy's  lamp 
consists  of  a  closed  cylinder  of  gauze  made  of  wire  from 
Ath  to  Byh  of  an  inch  in  diameter,  with  28  wires  to  tho 
inch;   over  tho  closed  top  is  fitted  a  lid  like  a  pill-box 
cover,  fitting  closely  around,  but  not  closely  down  over  it, 
and  so  leaving  between  the  two  gauze  tops  a  sort  of  air- 
chamber,  which  protects  the  upper  lid  from  excessive  heat. 
The  cylinder  should  not  exceed  U  or  2  inches  in  diameter, 
or  tho  volume  of  gas  within  will  bo  sufficient  to  induce  ex- 
plosion.    Threo  strong  vertical  wires  extend  up  the  out- 
side of  the  cylinder  and  unite  above  the  lid.  where  a  han- 
dle is  attached  ;   beneath  is  secured  a  common  lamp.     The 
objections  to  this  lamp  arc  that  tho  light  is  feeble,  and  that 
it  is  perfectly  safe  only  in  still  air  and  when  cautiously 
moved  about.     Stephenson's  lamp  has  a  glass  cylinder  in- 
sido  the  wire  one,  and  within  the  upper  portion  of  the  glass 
is  a  metal  chimney  perforated  with  small  holes;  this  forms 
tho  double  lid.      The  light  is  brighter  than  Davy's,  and 
steadier;  tho  glass,  while  it  intercepts  no  light,  prevents 
flaring  from  air-currents;  if  the  glass  breaks,  it  still  leaves 
a   wive  gauze  lamp,  though  of  rather  too  large  diameter. 
Tho  Clanny  lamp  has  suspended  above  its  flame  an  extin- 
guisher;  w'hen  the  flame  burns  up  too  high  from  an  excess 
of  fire-damp,  the   wire   which   sustains    the   extinguisher 
melts;  it  falls  and  puts  out  tho  dangerous  gas-flame,  leav- 
ing a  small  and  safe  oil-flame  sufficient  to  light  the  miner 
away    from   the   dangerous    spot.     Tho   Muessler    lamp  is 
much  used  in  continental  Europe.     The  Whitehead  lamp 
is  a  cylinder  of  iron  with  bull's  eye  and  surrounding   re- 
Hectors  and  a  wire-gauze  top.     Tho  Mackworth  is  an  im- 
provement upon  and  modification  of  Davy's  lamp.     Thcro 
are  some  forms  of  safety  lamp  which  aro  considered  by 
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ETY-VALVE— SAFRANINE. 
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Tlie  Safflower. 


lug-matter.    It  is  then  macerated  in  water  with  15  percent. 
Jii  ,,t'  crystallized  carbonate  of  Boda.     Into  the 
solution  cotton  yarn  is  dipped.     On  acidulating  with 
dilute  aeid  the  cotton  take-  up  the  carthamio  acid.     The 
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Sal' lord   (JaUES  Mu'.ittt.i.  i.  A.  ..!'..  Ph.  D.,  M.  D..  b. 

i.   I-L'J.  in   Zanesville,  0. ;  graduated  in  the  Ohio 

1  Diversity,   and   afterward    entered   Vale   College,    t'onn.. 

from  which  institution  he  received  the  degree  of  doctor  of 

philoi  i]  •    leaving  Vale  was  elected  to  two  pro- 

ihips     i  of  mathematics  in  the  Ohio  University,  the 

other  of  chemistry,  natural  history,  and  geology  in  Cum- 
i  i  1 1 1 1 , ■  r - i t \  ii  Lebanon,  Tenn.;  accepting  the  lat- 
in, be  located  in  Lebanon  in  1848;  in  1853  resigned  from 
Cumberland  University  and  tinned  to  Nashville;  in  lKat 
wa-  ma, to  State  geologist  of  Tennessee,  which  office  he  held 
for  many  year-  and  still  holds.  His  report  on  the  geology 
of  Tennessee,  published  in  1869,  is  one  of  the  best  of  the 
reports.  In  1  --72  received  the  degree  of  doctor  of 
medicine  fr the  I'nOersity  of  Nashville.;  in  L8ffl  was 

eh-,  led  lo  the  chair  of  rhcuii-try  in  the  medical  department 
of  the  University  of  Nashville,  and  the  following  year  to 
the  same  position  in  Yanderhilt  University;  in  May  of 
this  year  (1875)  wa-  elected  professor  of  mineralogy,  bot- 
anv.aitd  erononiie  geology  in  \  anderlult  University,  whioh 
chair,  together  with  that  of  chemistry  in  the  medical  sohools, 
he  now  hold-.  I'll  I.  K.  Y.\  E, 

SaHord  (Tin  m  IB  IIknuv).  b.  at  Royalton,  Vt..  .Ian.  6, 
1836;  obtained  in  early  boyhood  great  celebrity  for  his 
wonderful  mathematical  powers;  prepared  an  almanac  at 

the  age  of  nine  years;   calculated  the  elliptic  elements   of 

tin-  lir.-t  eoiiict  of  1849;  devised  an  original  labor-Saving 
method  of  calculating  the  moon's  risings  and  eclipse-; 
graduated  at  Harvard  1854;  was  some  year-  engaged  in 
astronomical  studies:  became  in  1  x  i  *  - 1  adjunct  observer  in 
the  Cambridge  '  Ibservatory,  acting  director  Feb.,  1866,  and 
director  of  tie-  t  bioago  Observatory  Dec.  28,  1865,  a  post 
he  still  (lsriii  holds.  He  determined  at  Cambridge  the 
right  ascension  of  1700  stars,  the  declination  of  43U,  ob- 
served  6000  transits,  and  completed  Prof.  Bond's  report  of 
discoveries  in  the  constellation  Orion. 

Sallord  (William  H.i,  b.  at  Parkersbnrg,  Va.,  in 
ls-i'l  :  removed  to  t'hillieothe.  0.,  1848,  and  was  a  member 

of  the  Ohio  senate  1858-60.      Author  of  a   I.'/'   of   Harm&n 

Blennerhanett   (Philadelphia,    1850;   5th   ed.    Cincinnati, 

1859)  and  editor  of  Blrnnarhamett  Pttpen  1864),  contain- 
ing imp,, riant  materials  for  the  history  of  the  Ohio  Valley. 

Saffron  [tier.  Saffron],  a  yellow  substance,  consisting 
of  the  stigmas,  with  part  of  the  styles,  of  the  saffron  crocus 
(Crocus  ration*),  a  plant  indigenous  in  Greece  and  Asia 
Minor,  and  extensively  cultivated  in  Austria.  France,  and 
Spain,  and  formerly  in  England.  Saffron  wa-  formerly 
imported  in  two  form — hag  saffron,  consisting  of  the  stig- 
mas of  the  flowers,  and  cake  taffron,»to  artificial  c pound 

of  safflower.  gum,  etc.  ;  the  former  only  occurs  in  commerce 
at  present.  Spanish  saffron  is  the  best  It  is  .-aid  100,000 
Bowers  arc  necessary  to  produce  our  pound  of  saffron. 
This  dye  is  often  adulterated  with  safflower.  marigold,  pome- 
granate, and  other  flowers.  The  stigmas  of  the  true  saffron 
are  from  1  inch  to  1!  inches  long,  narrow  and  roundish 
where  they  are  attached  to  the  style,  hut  spreading  and 
club-shaped  near  the  extremity,  which  is  truncated.  They 
hav«  an  orange  or  brownish-red  color,  yellow  in  the  nar- 
rower part,  an  agreeable  aromatic,  almost  intoxicating, 
odor,  and  all  aromatic  hitter  taste,  and  imparl  a  yellow 
color  to  the  -alii  a  and  to  water,  alcohol,  and  oils.  Strong 
Bulphuric  arid  colors  them  blue,  then  red.  and  finally  brown. 
Saffron  was  formerly  a  favorite  dye.  but  is  now  rarely  used 
',.  It  is  employed  in  medicine  for  coloring  tinctures 
and  for  liqueurs,  varnishes,  confectionery,  and  especially 
,n  the  W.  ,,f  England.  The  coloring-matter  of  saf- 
fron is  a  glucoside,  to  which  the  name-  ,-afranine.  saffron- 
yellow,  poiychroite,  and  crocine  have  been  given.  By  treat- 
ment with  dilute  sulphuric  acid  it  is  decomposed,  yielding 
iB  jOn  ,  glucose  (CeHitOs),  and  a  peculiar  vol- 
atile oil.  C.  F.  Chandler. 

Saffron,  Meadow.     See  Meadow  saffron. 

Saffron  of  Mars.    Sec  Iron,  Medicinal  I Ises  of. 

Saffron  Wal'den,  town  of  England,  county  of  Essex, 

trade,  in  malt  and  cattle,  and  ha-  5715  inhabitants. 

Safranine    [from   taffroii],    Saffranine,   Aniline 
Pink9  or   New  Hose.      Iln-   dye.  which  has  to  a  large 
it   dyeing  •  ilk  and  cotton,  is 
obtained   by  treating  heavy  aniline-  with  nitrites  and  ar- 
aoid:  -'  part    of  basaniline  are  heated  with  1  part  of 
I  pari  "I  arseni i  I.  for  ti\ e  or  -i\  min- 
utes, to    from    176     U)  212      I  .      The    colored   mass    is    then 
te  1  with  boiling  water,  the  solution  neutralized  with  an 
alkali,   filtered,   and    treated  with   chloride  of  sodium,   by 
which    the    new    dye   is    precipitated.      It    is   filtered   and 
drained,  and   sent    into  commerce  a-  a  paste.     Hofmann 

and   Geyger   </'-<,'.  Ch ffes.    /.'-..  v.  526)   have  shown 

that  safranine  oannot  be  obtained  from  pure  aniline  nor 
from  crystallized  toluidine,  hut  that  it  must  be  prepared 
from  liquid  toluidine  H'tIIsXi.  boiling  at  .,S9°  F. 
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SC*H9N    +    IINO-2  =  C2iIIo4N.,  +  2H20. 

C21H24N4+  02  -  CnBtfSi  +  2H20. 
When  arsenic  acid  is  employed  as  the  oxidizing  agent,  the 
safranine  is  mixed  with  a  large  amount  of  secondary  prod- 
ucts, the  formation  of  which  is  to  a  great  extent  avoided  by 
using  chromic  acid.  The  safranine  of  commerce  is  either 
in  the  form  of  a  paste  or  a  yellowish  red  powder,  consisting 
of  the  hydrochlorate  of  a  base  safranine  mixed  with  calcic 
carbonate  and  sodic  chloride.  It  may  be  punned  by  re- 
peated solution  in  boiling  water  ami  precipitation  by  hy- 
drochloric acid.  By  decomposing  this  salt  with  oxide  of 
silver,  the  free  base  is  obtained  as  a  red  solution,  which 
yields  reddish-brown  crystals  on  evaporation,  very  soluble 
in  alcohol  and  in  water.  Safranine  has  the  composition 
^'•.hII'20^4.  and  is  nearly  related  to  Perkin's  mauveinc,  which 
appears  to  be  phenylated  safranine  (CaiHwfCeHsJN*).  In 
fact,  safranine  when  treated  with  aniline  yields  a  purple 
dye,  and  mauveine  and  safranine  give  similar  reactions 
with  sulphuric  arid.  Perk  in  noticed  that  a  substance  re- 
sembling safranine  occurred  as  a  by-product  in  the  prep- 
aration Of  mauveine.  The  most  characteristic  reaction  of 
safranine  is  that  when  strong  hydrochloric  acid — or,  better, 
sulphuric  acid — is  gradually  added  to  its  solutions,  the  color 
changes  first  to  a  tine  violet,  and  then  successively  to  blue, 
dark  green,  and  light  green.  On  diluting  the  solution  the 
same  changes  of  color  are  observed  in  reverse  order.  For 
dyeing,  the  safranine  is  dissolved  in  boiling  water  and  care- 
fully filtered-,  and  a  very  little  carbonate  id"  soda  added  lie- 
fore  it  is  added  to  the  dye-beck.  To  dye  wool  a  rose-pink, 
proceed  exactly  as  with  aniline  red.  (Sco  Aniline  Colors.) 
To  dye  silk,  add  the  solution  of  the  color  to  the  bath  in 
which  some  castile  soap  has  been  previously  dissolved; 
keep  the  bath  Lukewarm.  To  dye  cotton,  it  is  a  good  plan 
to  first  soak  in  a  cold  bath  containing  hyposulphite  of  soda. 
Jtbs  ounce  to  the  pound  of  cotton,  to  destroy  the  last  traces 
of  chloride  of  lime.  For  a  ruse-pink,  mordant  the  cott  m 
in  either  of  the  following  ways:  (1)  Soak  cotton  half  an 
hour  in  the  clear  solution  of  acetate  of  alumina,  obtained 
by  dissolving  2  pounds  of  alum  and  1  pound  of  acetate  of 
lead  in  2  quarts  of  water;  dry;  soak  half  an  hour  in  a 
cold  fat-soap  bath;  dry;  then  dye  lukewarm  in  the  solu- 
tion of  safranine.  (»2)  Soak  the  cotton  four  to  six  hours  in 
a  lukewarm  bath  to  which  the  extract  from  4  pound  of 
nutgalls  has  been  added;  wring;  soak  one  hour  in  a  cold 
bath  containing  for  every  pound  of  cotton  \  to  $  ounce  of 
perehloride  of  tin  crystals  ;  wash  ;  dye  in  a  lukewarm  bath 
to  which  the  color  is  added  in  three  or  four  instalments  to 
secure  an  even  color.  For  a  dark-rose  or  cherry  color  use 
the  second  method,  doubling  the  quantity  of  nutgalls  and 
increasing  slightly  the  quantity  of  perehloride  of  tin.  For 
ponceau  and  scarlet,  first  give  the  cotton,  after  treatment 
with  hyposulphite,  a  bottom  of  turmeric  (hot),  then  con- 
tinue by  the  second  method.  To  darken  the  shades,  let  the 
cotton  soak  in  the  gall-bath  over  night.  Tannin  may  be 
used  in  place  of  nutgalls.  |  of  an  ounce  to  the  pound  of  cot- 
ton. Lastly,  pass  all  cotton  dyed  with  safranine  through  a 
cold  bath  slightly  acidulated  with  acetic  acid.  To  print  with 
safranine,  thicken  the  paste  with  a  mixture  of  "acetate  of 
alumina  standard"  1  gallon,  clear  water  1  gallon,  starch 
1  pound  ;  boil ;  when  cold  add  1  pint  of  "  arsenic  standard." 
After  printing  steam  half  an  hour.  The  alumina  standard 
is  made  by  dissolving  5  pounds  of  alum  and  6  pounds  of 
acetate  of  lead  in  2  gallons  of  water;  use  clear  solution. 
The  arsenic  standard  is  made  by  boiling  4  pounds  of  white 
arsenic  (AS2O3)  in  1  gallon  of  glycerine  till  dissolved,  and 
filtering.  C.  F.  Chandler. 

Safvet  Pasha,  a  Turkish  diplomatist  and  statesman. 
b.  in   Constantinople  about  1817:    trained  for  diplomacy 

under  Aali  and  Fuad  Pasha;  was  Turkish  ambassador  to 
Paris  from  about  1856  to  1866;  was  successively  made 
minister  of  foreign  affairs,  minister  of  justice,  and  min- 
ister of  public  instruction;  he  is  now  minister  of  war. 
lie  is  regarded  as  a  reformer,  and  belongs  to  the  peace 
party.  L.  P.  Brookktt. 

Sagada'hoc,  county  of  S.  Maine,  on  Atlantic  Ocean. 
bounded  W.  by  Androscoggin,  intersected  by  Kennebec 
River,  and  partly  consisting  <•[  islands  at  its  mouth,  trav- 
ersed by  Portland  and  Kennebec,  Bath  and  Portland,  and 
Androscoggin  R.  Ks..  has  extensive  interests  in  shipbuild- 
ing, [umbering,  and  fisheries.  Staples,  hay.  potatoes,  wool, 
an. 1  butter.    Cap.  Bath.    Area.  300  sq.  in.'    P.  is.sn;;. 

Sa'gan,  town  id'  Prussia,  province  of  Silesia,  on  the 

Babor,  has  a  fine  palace  with  a  beautiful  park,  and  exten- 
sive manufactures  of  u  00 lie  11  and  cotton  cloth.       P.    L 0,433. 

Sagas.  See  Icelandic  Languagh  aito  Literature, 
by  Prop.  Clemens  Petersen,  A.  M. 

Sag*1  [Pr.  tavtje])  the  Salvia  ojjbcinnl'fo,  a  familiar  gar- 
den herb  of  tin-  order  Labi  at  a>.  Its  leaves  are  employed 
in  flavoring  force-meat^  and  other  dishes,  and  sage-tea,  a 


decoction  of  its  leaves,  is  a  useful  domestic  remedy,  having 
aromatic,  stimulant,  and  tonic  powers. 

Sage,  Le  (Alain  Rene).     See  Le  Sage. 

Sage- 15 rush.     See  Artemisia. 

Sage-Cock  (Centroceraua  urophasianu&)9  a  species  of 
grouse  ( belonging  to  the  family  Tetraonidaa  and  sub- 
family Tetraonina),  also  called  Cock  of  the  Plains. 
It  is  characterized,  among  the  forms  whicb  are  leathered  to 
the  toes  but  with  the  toes  themselves  bare,  by  the  tail 
being  much  elongated  and  cuneate,  and  the  constituent 
leathers  narrow  and  attenuated,  the  nasal  foss;e  equal  to 
two-thirds  of  the  culmen,  and  the  shafts  of  the  feathers  on 
the  lower  part  of  the  throat  very  spinous.  The  colpraboi  e 
is  brownish-yellow,  with  blackish  areas  on  the  inner  fields 
of  the  feathers;  the  wing  has  light-colored  shafts  to  the 
feathers  of  the  coverts  ;  the  lower  portions  of  the  breast  are 
whitish,  the  abdomen  marked  with  a  broad  black  area. 
The  male  bird  has  very  large,  dilatable,  naked,  and  yellow- 
colored  air-sacs  on  each  side  of  the  neck,  bordered  by  stiff, 
scale-like  feathers.  The  species  is  the  largest  American 
representative  of  the  family,  the  male  having  an  average 
length  of  over  thirty  inches,  and  the  female  about  twentj  - 
one  or  twenty-two;  but  these  dimensions  are  frequently 
much  exceeded.  It  is  confined  to  the  arid  plains  of  the 
West,  ranging  from  the  Black  Mills  in  the  E.  to  California 
ami  Oregon  in  the  W.,  and  in  the  X.  from  British  America 
to  Arizona  in  the  S.  In  those  plains  the  sage-brush  [Arte- 
misia) grows  in  abundance,  and  it  feeds  upon  that  plant, 
whereby  a  bitter  flavor  is  imparted  to  the  flesh;  bat  it 
is  said  that  if  the  bird  is  eviscerated  at  once  alter  being 
killed,  this  taint  is  not  so  marked.  The  species  differs  from 
all  its  congeners  in  that  in  place  of  a  gizzard  there  is,  ac- 
cording to  .Mr.  Piidgway,  a  simple  muscular  membranous 
bag,  contrasting  with  the  peculiarly-developed  gizzard  of 
the  ordinary  species.  Theodore  Gill. 

Sager  (Abraw),  M.  D.,  b.  at  Bethlehem.  N.  V.,  Dec.  22, 
1810;  educated  at  Polytechnic  Inst.,  Troy,  N.  Y. ;  Albany 
Medical  School,  X.  Y.  ;  Castleton,  Yt.  ;  ami  New  Haven, 
('mil,  In  L837  chief  of  botanical  and  zoological  depart- 
ments of  Michigan  Geological  Survey  ;  in  1 8 15-55  professor 
of  botany  and  zoology  in  Michigan  University  :  in  1848  of 
theory  and  practice  of  medicine  :  and  in  1S50  of  obstetrics 
and  diseases  of  women  anil  children  ;  member  of  many  sci- 
entific societies,  and  author  of  papers  in  medical  journals, 
American  Journal  of  Science,  etc.     D.  Aug.  6,  1*77. 

Sage'tOWIl,  p.-v.,  South  Henderson  (p.,  Henderson  co., 
111.,  on  Chicago  Burlington  and  Quincy  R.  R.     P.  332. 

Sage'ville,  p. -v.,  Lake  Pleasant  tp.,  cap.  of  Hamilton 
co.,  N.  \r.,  on  Round  Lake. 

Saghali'en,  or  Sakhalin,  by  the  natives  called  Ta- 
raika,  a  long  and  narrow  island  off  the  E.  coast  of  Asia, 
separated  from  Asiatic  Russia  by  the  Gulf  of  Tartary,  ex- 
tends from  hit.  45°  54'  to  0-4°  24'  N.  Area,  about  32,000 
sij.  in.  It  belongs  partly  to  Russia  and  partly  to  Japan. 
Hunting  and  fishing  aro  the  principal  occupations;  the 
reindeer,  elk,  musk-ox,  and  seal  abound.  P.  abuut  16,000. 
Sag  Har'bor,  p. -v.,  Suffolk  co.,  X.  Y.,  on  Peeonic  Bay 
and  the  Long  Island  R.  R.,  has  6  churches,  I  high  and  sev- 
eral private  schools,  1  cotton-factory,  1  steam  flouring-mill, 
and  2  cigar-factories.  It  is  the  principal  market-town  for  the 
E.  end  of  Long  Island,  and  is  engaged  in  maritime  pursuits. 
P.  1723.      John  H.  Hunt,  Ed.  "Sag  Harbor  Express. " 

Sag'inaw,  county  of  E.  Michigan,  on  Saginaw,  Cass. 
Shiawassee,  and  Tittabawassee  rivers,  traversed  by  Michi- 
gan Central,  Flint  and  Pere  Marquette,  Saginaw  Yalley 
and  St.  Louis,  and  .Marquette  Houghton  and  Ontonagon 
R.  lis.  Staples  are  liav.  wool,  and  butter.  Cap.  Saginaw. 
Area,  900  sq.  m.     P.  39,097. 

Saffinaw,  city  and  tp.,  cap.  of  Saginaw  co.,  Mich.,  on 
Saginaw  River,  navigable  for  the  largest  lake  craft,  is 
miles  above  it-  mouth.  It  is  100  miles  N.  W.  of  Detroit, 
lil  miles  N.  El.  of  Lansing,  the  State  capital,  and  is  the 
eastern  terminus  of  Saginaw  Yalley  and  St.  Louis  R.  R., 
running  to  St.  Louis,  Mich.,  of  magnetic  springs  fame,  and 
l,,  be  com  i nued  to  Lake  Michigan  :  is  on  Jackson  Lansing 
and  Saginaw  R.  R.,  a  division  of  .Michigan  Central:  also 
on  tin-  line  of  Flint  and  Pen-  Marquette  R.  R.,  which  ex- 
tenda  from  -Monroe.  40  miles  S.  of  Detroit,  to  [aldington  on 
Lake  .Michigan.  Saginaw  is  immediately  within  the  rail- 
way system  of  the  country.  Inning  close  connection  with 
all  sections,  the  benefit  of  competing  road.-  ami  lake  na\  i 
gation.  It  \<  on  an  elei  atcd  platea  11.  amply  drained,  the 
centre  of  a  rich  farming-district;  has  the  lightest  indebt- 
edness an. I  le\  ies  the  lightest  taxes  of  any  city  ill  Michigan 
of  equal  population.  It  has  0  steam  saw -mills,  S  shiiiL'lc 
mills,  8  saltworks,  3  planing-mills,  1  measure,  bale,  box, 
and    drum    factory,    hoop-factory,    tannery,    boiler-WOl  I 

foundry,  machine-works,  axe-footory,  grist-mill,  boat-fac- 
tory, l  carriage-factories,  and  various  small  manufactures. 
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SAGINAW   HAY     SAIGON. 


It  hu*  in:-  ir Ufa  academic  course — ccntrul  build- 

!    lihr.in    2  100 

.  !,  3  public  halls,  8  churches,  1 
■  nul   and    I  ties,    1 

paper,  VI  ah  \\  ah-Sun  boat- 
bast   Saginaw.     Produ 
i   lumber,   143,861    barrels  of  salt, 
61,  i  j  >00,000  in  \  aloe  of  other  articles, 

tp.  1004. 

kOID  LWIAR." 

Baffin  a  u  Bay*  in  the  E.  of  Michigan,  extends  00  miles 
p.  u  i      b   Huron.     It  la  studded  with  Bne  islands, 

i.iiiv  elear  and  pure  water  and  valuable  flsh- 
0  n   las  in  1   i  idtn. 
Saginaw  j  East.    Bee  Easi  3aqiitaw. 
Baginaw  River,  in  Michigan,  it  thejunc- 

o(  Flint  and  Shian  U  flows  N.  30  miles 

ginaw  Bay,  and  ii  for  24  miles  by  stea 

•  ■I  in  (b  tl  draught. 

Sagitta'rioi  "1-  the  Bign  of  the  todiac 

Into  wbleh  the  -mi  enters  about  Nor.  22.     There  is  also  a 

i itellatlon  S.,  oornsponding  to  the  sign  Capricornus. 

r  ireh  obtained  from 
the  me  lullary  matter  or  pith  Df  tbo  Btem  of  the  Bago  palm 
(SagnM  flumphii),  an  East  Indian  tree  which  grows  in  low 
Ian  la  in  all  the  !  !  arl  of  the  world.     It  is  a 

low  tree,  with  a  thick  trunk,  of  which  the  w Ij  part  is  but 

an  nt'-li  or  two  in  thickness,  the  whole  cavity  being  filled, 
■  of  it-  growth,  with  tin-  farinaceous  pith, 
is  mixed  with  water,  which  is  passed  through  sieves, 
an  l  the  starchy  matter  is  allowed  to  Bottle.     There  are  sei  - 
oral  imin<>n  sago,  which  is,  like  other  varieties 

msn,  ins  iluble  in  cold  water,  but  Bwells  to  a  transpa- 
rent jelly  "in  boiling ;  and  pearl  Bago,  whiofa  has  been  granu- 
late 1  an  I  lubje  ited  to  ■  ;■  im  oil  ing 
heat,  whiofa                                     tat  soluble,  ei  en  in  oold 

h  pot  it  .  star  -li  be  mixed  with  ^  > 

of  adulteration,  the  microscope  will  detect  its  granules,  from 
thai .  I  morei  agulai  shape.       H.  Wdrtz. 

Baguachej  countj  ofS.  Colorado,  forming  the  N.  parr. 
•  in  Luis  Park  (locally  called   hToman'e  Park),  bounded 
v   ■  * x .  l  B.  by  the  Rocky  Mountains  and  W.  by  the  8a- 
:i  i  watered  bj   Saguache,  San  Juan,  and 
riven,  whiofa  Bow  into  San   Luis  Lake,  also  within 
the  county,  which  has  no  outlet,  but  lias  a  regular  ebb  and 
Bow.    The  "  park  "  consists  of  fertile  natural  meadows  af- 
fording a  rich  pasturage.    Staples,  wheat,  wool,  and  butter. 
Cap.  Saguache.     Area,  about  2500  sq.  m.     P.  304. 

Saguache,  p.-v.,  cap.  of  Saguache  co.,  Col.,  in  San 
Lui-  Park. 

Sn'siiii-la-<«rnn'dc,  town  of  Cuba,  on  the  northern 

I,  on  the  river  Sagua,  li'  miles  from  its 

mouth,  and  connected  by  railway  with  its  port,  Concha, 

situated  on  the  coast.     In  1807  it  exported  1,024,358  owts. 

igar  and  300,200  owts.  of  molasses,  and  is  Bteadily 

growing.     P.  0632. 

Sagaenaj  '.  i ity  of  Quebec,  Canada,  on  the  X.  shore 

of  the  St.  L  id  bounded  S.  W.  by  Saguenay  Uiver. 

In  t!i  1-71  the  Baguenaj  district  included  only 

the  Bub-distriots  of  Tadousae  and   Escoumains,  all  places 
.V  E,  of  these  being  classed  as  Labrador.     P.  1 7 > ^ . 
Baguenay  Kivcr,  a  tributary  of  the  river  St.  Law- 
n.'  if  -in  the  N.  shore,  120  miles  below  Quebec; 
•  7    miles.      It  drains  an  area  of  about 
23,710  Bq,  m..  generally  high,  very  rugged  and  mountain- 
oiis.  in  the  centre  "t"  which  is  a  great  oblong  ha -in  of  com- 
■  u\  LOO  miles  in  length  by  <i<>  in 
-I  le  "i  the  middle  of  which  ie  Lake  St. 
John,  28  mile-  long  bj  20  wide,  the  reservoir  of  the  Ss 
Day.     At  it-  bead  it  receive*  the  Chomouohuan  or  main 
brunch,  215  miles  long,  rrom  the  W.  N.  \\ .,  ami  the  Mis- 
i,  180  mile-  I. .li.-.  From   the  N.:  on  the   \.  aide  the 
Paribonea,  185  miles  long,  from  the  N.N.  E.  j  on  the  S.  side 
kfetobetohuan,  mh  miles  long,  and  two  smaller  rivers 
from  the  B.     Prom  the  E  the  lake  the  Saguenay 

,  discharging  s  mosl  extraordinary  volume  of  water 
from  it-  souroes  being  in  moist  and  densely-wooded  moun- 
tain-regions, where  winter  snows  are  occasionally  8  feet 
deep  |  bat  Its  width  seldom  v\cv,-\*  a  quarter  of  a  mile,  till  at 
the  fool  of  its  lowest  rapid,  36  miles  from  the  lake,  it  meets 
the  influence  of  the  tides;  7  miles  below  which,  at  I  hi- 
eouUmi,  which  i-  the  county-town  an- 1  a  seapoi  t  with  a  con- 
siderable export  trade  in  lumber,  il  I  n  gable  by 
large  ships,  and  reoeii  ■ 

long,  on  the  w.    Ten  m  II  expands  to  2  miles  in 

width,  and  with  a  great  depth,  often  exceeding  100  fa 
narr-.w.  gradually  to  I  mile  in  width  at  it-  mouth,  75  miles 
below  Chieontiml.     The  oentral  basin  of  the  Saguenay  is 
bounded  on  the  N.  B.  by  the  Ste.  Marguerite  or  Paribonca 


Mountains,  varying  from  over  4000  to  2000  feet  in  height; 
on  the  S.  \W.  S.,  and  S.  K.  by  the  Laurentides,  of  similar 
height.  It  is  in  traversing  this  range,  for  50  miles  of  its 
lower  (nurse,  through  a  deep  chasm,  whose  cliffs  present 
preoipi  tonally  1500  feet  in  height,  that  the  stern 

and  grand  scenery  is  to  be  found  for  which  the  Saguenay 
i-  tamed.  A.  J.  Russell. 

N;igun'tllin,  an  ancient  town  of  Spain,  founded  by 
colonists  from  Zacynthus  (Zante,  which  see),  pros- 
pered and  became  very  wealthy.  In  218  b.c.  it  was  be- 
I  by  Hannibal.  After  a  year  of  energetic  resistance, 
the  Saguntines,  pressed  by  famine,  set  tire  to  their  city,  and 
women  and  children  pel  ashed  in  the  flames,  the 
men  issued  forth  to  battle  and  were  killed.  This  conquest 
by  Hannibal  occasioned  the  Second  Punic  war.  The  Ro- 
mans afterward  rebuilt  the  city  and  called  it  M uriveteret 
("the  old  walls"),  whence  the  name  of  the  city,  Murviedro 
(which  see),  which  now  occupies  the  site.  A  theatre  and  a 
temple  of  Bacchus  arc  still  left  of  the  ancient  city,  the  for- 
mer in  comparatively  good  condition. 
Satiagun',  de  (Hkrnardino),  b.  at  Sahngun,  Spain, 
mi  the  sixteenth  century  ;  was  educated  at  Salamanca, 
where  he  became  a  Franciscan  monk;  went  as  a  missionary 
to  Mexico  I529j  became  versed  in  the  language-,  history, 
and  antiquities  of  the  Mexican  tribes;  wrote  several  relig- 
ious treatises  in  Mexican,  and  left  in  MS.  a  number  of 
works  illustrating  the  ancient  history  of  that  country.  1). 
nt  Mexico  in  1590,  His  Hiatorta  Universal  de  la  Niieva 
Eapafta,  fin  t  pnbUshed  by  Bustamante  (Mexico,  1829)  and 
by  Lord  Kingsborough  in  his  great  collection  (1830),  has 
been  treated  by  Prcscott  and  most  writers  as  a  leading  au- 
thority  upon  Aztec  customs  and  religion,  but  there  is  reason 
to  believe  that  its  accuracy  hay  been  much  overrated. 

Suhap'tins,  Shahaptans,  or  Saptins,  a  family  of 
Indians  in  Oregon,  Idaho,  and  Washington  territories,  oc- 
cupying the  region  on  both  sides  the  Columbia,  Lewis,  and 
Snake  or  Sahaptin  rivers  from  the  Dalles  of  the  Columbia 
to  the  Bitter  Root  range  of  the  Rocky  Mountains.  They 
are  bounded  on  the  N.  by  the  SaHsh  family,  and  on  the  S. 
by  the  Shoshone  or  Snake  family,  and  include  the  Xcz 
i  i  is  or  Sahaptins  proper.  Palus  or  Palooses,  Walla-Wal- 
las, Cayuses or  Waiilatpus,  Wascos,  TsJflmas,  and  Kliketats. 
3  hey  live  chiefly  on  fish  and  bitter  roots,  and  practise  flat- 
tening of  the  head.  (Sec  II.  II.  Bancroft's  JYative  Jiacct 
of  the  Pacific  States,  vol.  i.,  1S74.) 
Sahara.     See  Appendix. 

Saharunpoor',  town  of  British  India,  presidency  of 
Agra,  in  hit.  2'J°  bS'  N.,  Ion.  77°  36'  E.,  in  a  fertile  plain, 
at  an  elevation  of  about  10UO  feet  above  the  sea-level.  It  is 
a  military  station,  and  has  a  botanical  garden.  P.  37,968. 
Sahib,  Tippoo.  Sec  Tippoo  Sahib. 
Sai'da,  town  of  Syria,  on  the  Mediterranean,  in  Iat. 
33°  ',$¥  N.  Its  harbor  was  tilled  up  in  the  seventeenth  cen- 
tury, and  is  accessible  now  only  for  small  boats;  the  adja- 
cent country  is  noted  for  its  fruit;  sonic  silk  manufactures 
arc  carried  on  ;  in  the  neighborhood  are  the  ruins  of  the 
ancient  SlDOS  (which  see).  P.  about  9000,  of  whom  7000 
are  Mohammedans. 

Said  Pasha,  viceroy  of  Egypt.     See  Egypt, 
Saigiidse.     See  Appendix. 

Saigo,  b.  in  Satsuma,  Japan,  in  1825;  belonged  to  the 
Samurai  or  '"Retainers;1'  was  well  educated  in  Japanese 
and  Chinese  j  was  a  strong  leader  against  the  tycoon;  in 
1S57  was  compelled  to  leave  Yedo,  being  under  arrest,  and 
fled  to  his  home  in  Satsuma:  his  friend,  the  prince  of 
Satsuma,  advised  him  to  take  an  assumed  name  and  go  to 
an  islet  in  the  Pacific  Ocean;  he  there  spent  three  years  in 
exile,  but  returned  to  his  home  in  1861,  and  became  active 
once  more  in  the  attempt  to  restore  the  supremacy  of  the 
mikado.  In  18G2  he  joined  the  prince  of  Bhimadz  and 
others  in  the  warfare  against  the  tycoon  which  resulted  in 
the  recent  revolution  in  Japan.  He  was  banished  a  second 
time  to  a  more  distant  isle,  and  endured  great  privations 
for  three  years,  but  in  lSuti  was  recalled  to  the  service  of 
his  country,  and  was  received  with  extraordinary  enthu- 
siasm, lie  joined  the  adherents  of  the  mikado,  and  was  mado 
lieutenant  general  of  the  imperial  army  in  1868:  succeeded 
in  negotiating  with  the  civil  dignitary,  Katz,  and  the  result 
was  the  surrender  of  the  tycoon ;  continued  in  active  ser- 
vice until  there  was  entire  submission  to  the  imperial  forces 
in  1869  J  then  retired  to  Satsuma,  but  in  1870  was  again 
solicited  to  return  to  the  public  service,  and  was  appointed 
councillor  of  state.  After  the  government  was  fully  estab- 
lished he  felt  that  he  was  no  longer  needed  in  state  affairs, 
and  retired  once  more  to  his  home.      P.  A.  P.  Barnard. 

Saigon')  capital  of  the  French  possessions  in  Cochin- 
China,  Farther  India,  situated  in  Iat.  10°  47'  N.,  Ion.  106° 
!''  E.,  on  the  Dounai,  a  branch  of  the  Saigon,  3S  miles 
from  its  mouth  in  the  China  Sea.     The  Dounai,  which  here 
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winds  through  a  district  of  exuberant  fertility,  is  navigable 
for  the  largest  vessels,  and  forms  at  Saigon  one  of  the  finest 
harbors  of  the  E.  coast  of  Asia,  lined  with  stone  quays  and 
surrounded  with  doekyu.nl>,  arsenals,  and  magazines,  and 
various  naval  establishments.  The  town  itself  is  well  built, 
and  carries  on  an  active  trade,  exporting  annually  more 
than  S000  tons  of  cotton,  rice,  sugar,  indigo,  and  dyewoods. 
P.  1 20,000,  of  whom  10,000  are  Chinese,  engaged  in  the  re- 
tail business  of  the  place. 

Saikio,  city  of  Japan  (which  see). 

Sail  f  Ang.-Sax.  segel],  a  sheet  of  canvas  or  other  ma- 
terial used  to  propel  a  vessel  through  the  water.  The  in- 
vention or  origin  of  sails  has  m>t  been  determined,  but  we 
know  of  their  use  at  a  very  remote  period.  Sails  are  now 
made  by  sewing  cloths  of  canvas  together  with  twine  in  a 
double  seam,  and  binding  the  edges  around  with  a  bolt-rope 
to  relieve  the  strain  upon  the  canvas,  the  whole  being  so 
fitted  as  to  present  a  Hat  surface  to  the  wind.  Bands  of 
canvas  are  placed  wherever  additional  strength  is  required 
or  the  sail  is  exposed  to  chafing,  as  the  reef-bands,  buntline- 
cloths,  etc.  Sails  are  in  shape  either  quadrilateral  or  tri- 
angular. In  all  quadrilateral  sails  tho  upper  edge  is  called 
the  head,  the  lower  edge  the  foot,  and  the  sides  leeches. 
When  the  head  and  foot  are  parallel,  the  upper  corners  are 
called  the  head-earings,  and  tho  lower  ones  clews,  When 
the  head  and  foot  are  not  parallel,  the  foremost  corner  at 
the  bead  is  called  the  throat  or  nee/*,  the  after  upper  corner 
the  peak,  the  forward  lower  corner  the  tack,  and  the  after 
lower  corner  the  clew.  In  triangular  sails  we  find  the  head, 
tack,  and  clew.  In  all  sails  the  foremost  edge  is  called  the 
luff  or  fore-leech,  and  the  aftermost  the  after-leech.  Sails 
are  classed  as  square  Hails  and  fore-and-aft  sails.  The 
former,  all  quadrilateral,  are  those  which  make  a  large 
angle  with  the  direction  of  the  keel,  and  are  spread  by 
yards,  as  the  principal  sails  of  a  ship,  or  by  yards  and 
booms,  as  the  studding  sails.  The  latter,  either  quadri- 
lateral or  triangular,  are  those  which  make  but  a  small  angle 
with  the  line  of  the  keel.  Tho  triangular  are  spread  by  a 
yard,  as  lateen  sails ;  by  a  stay,  as  staysails  ;  or  by  a  mast, 
as  8koulder-of-mutton  sails.  The  quadrilateral  are  extended 
by  means  of  gaffs  and  booms,  the  head  of  the  sail  being 
attached  to  tho  gaff.  In  all  fore-and-aft  sails  the  luff  is 
attached  throughout  its  length  to  the  yard,  stay,  or  mast. 
The  principal  sails  of  a  ship  are — courses,  the  lowest  ones; 
topsails,  next  above  the  courses ;  topgallant-sails ;  royals; 
and,  sometimes,  sky  sails.  These  sails  are  attached  by  the 
head  to  their  proper  yards,  and,  excepting  the  courses,  are 
spread  by  having  their  clews  drawn  out  by  ropes  called 
sheets  to  sheaves  in  the  ends  of  the  yards  below  them.  The 
clews  of  the  courses  are  in  like  manner  drawn  to  tho  chess- 
trees  and  bumpkins  on  deck.  Studding-sails  arc  set  beyond 
the  leeches  of  the  foresail,  fore  and  main  topsails,  and  fore 
and  main  topgallant-sails,  the  head  being  extended  by  a 
studding-sail  yard,  and  the  foot  by  a  boom  run  out  beyond 
tho  end  of  the  yard  next  below.  Staysails  are  hoisted  upon 
the  stays  between  the  masts,  the  fout  being  stretched  out  by  a 
rope  or  whip  called  the  sheet.  All  sails  take  their  names  from 
the  mast,  yard,  or  stay  to  which  they  are  attached.  Thus, 
that  upon  the  main  yard  is  called  the  main-sail,  above 
which  are  the  main  topsail,  main  topgallant-sail,  and  main 
royal.  Vessels  are  named  from  the  number  of  their  masts 
and  the  shape  and  number  of  their  sails.  A  ship  has  three 
masts,  with  square  sails  on  each  mast,  while  schooners  have 
two  or  three  masts,  but  fore-and-aft  sails  only.  Boats' 
sails  follow  the  rules  given  as  to  form  and  class,  but 
have  peculiar  names.  The  most  common  arc  spritsails, 
standing  lugs,  dipping  lugs,  sliding  gunters,  etc.;  and  in 
many  instances  boats  are  known  by  the  names  given  to 
their  sails.  P.  F.  Harrington. 

Sail'illg*  Horace  in  one  of  his  odes  wonders  at  the 
hardihood  of  the  man  who  first  ventured  to  sea  in  a  frail 
bark : 

"  Illi  robur  et  a?s  triplex 
Circa  pectus  erat,  qui  fragilcm  truci 
Commisit  pelago  ratem 
Primus,"  etc., 

but  fails  to  inform  us  to  what  country  he  belonged;  so  that 
the  honor  has  been  claimed  by  the  Chinese,  the  Egyptians, 
and  the  Phoenicians.  Certain  it  is  that  of  all  the  seamen 
of  remote  antiquity,  the  last  named  were  the  most  daring 
and  adventurous,  and  their  voyages  around  the  Cape  of 
Storms  anil  to  the  Cassiterides,  considering  the  age  in  which 
they  lived,  were  not  less  remarkable  than  the  circumnavi- 
gation of  the  globe  by  the  hardy  mariners  of  the  sixteenth  ' 
century.  Groping  his  way  feebly  at  first,  without  nautical 
instruments,  the  mariner  ventured  a  short  distance  from 
the  shore:  but  little  by  little,  with  tho  help  of  a  rude  com- 
pass and  a  ruder  astrolabe,  his  knowledge  of  the  sea  in- 
creased, until  with  the  scientific  appliances  of  to-day  the 
ocean  is  as  well  known  as  the  land.  (Sec  NAVIGATION  and 
GtaE at- Circle  Sailing.)  Foxiiall  A.  Parker. 


Saimiri,  a  name  derived  from  the  South  American  In- 
dians, and  given  to  species  of  New-World  monkeys  (family 
CebidfflJ  whose  tail  is  hairy  to  the  tip,  and  scarcely,  if  at  all, 
prehensile:  the  lower  jaw  is  moderately  dilated  behind,  and 
the  incisor  teeth  arc  vertical.  The  species  have  been  mostly 
described  under  the  generic  name  Uhrysothrix. 

Theodore  Gill. 

Sain'foin  [Lat.  Sanutn  fcenttm,  "sound  hay"],  a  for- 
age-plant, tho  leguminous  Onobrychis sativa,  very  valuable 
on  dry  chalky  lands,  but  not  much  raised  in  the  U.  S.  It 
is  prized  as  green  forage,  as  hay,  and  as  a  crop  to  be 
ploughed  under.  It  is  believed  to  be  well  fitted  for  West- 
ern Kansas  and  Dakota.  It  often  stands  ten  years  without 
re-seeding. 

Sainsbury  (W.  Noei),  b.  in  England  about  1820;  be- 
came a  prominent  official  of  the  British  state  paper  office 
and  a  contributor  to  the  reviews  and  other  periodicals; 
editor  of  Original  Unpublished  Papers  illustrative  of  the 
Life  of  Sir  Peter  Paul  Rubens  (1859),  of  the  valuable  Cal- 
endar of  State  Papers,  Colonial  Series,  157^-1660  (1861), 
and  of  a  second  volume  devoted  to  the  papers  upon  the 
East  Indies,  China,  and  Japan  1513-1616  (1*63).  In  1S60 
he  proposed  to  the  government  of  the  U.  S.  the  continua- 
tion of  the  Calendar,  as  far  as  regards  America,  from  1668 
to  1783,  but  the  proposition  was  unfortunately  declined. 

Saint  [Lat.  sanctus,  "  holy  ;"  Gr.  ayios.  "  pure,"  "  clean," 
"venerable,"  from  a£io,  to  "fear,"  to  "venerate:"  lleb. 
in    the    New  Testament  a   title    of  all   Christians 


tynpj, 


(Rom.  i.  7;  1  Cor.  i.  2;  Eph.  i.  1  ;  Phil.  i.  1,  etc.),  in  the 
sense  that  they  are  called  out  of  the  world,  regenerated  by 
the  Holy  Spirit,  and  consecrated  to  Cod  and  to  holiness. 
In  the  Apostles'  Creed  "the  communion  of  saints"  is  one 
of  the  articles  of  faith,  closely  related  to  the  preceding 
article  on  "the  holy  catholic  Church,"  but  is  not  found  in 
the  earlier  forms  of  that  symbol.  The  oldest  MS.  copies  of 
the  Gospels  bear  simply  the  names  of  Matthew,  .Mark,  Luke, 
and  John,  without  "S."  attached  to  them.  After  the 
fourth  century  the  term  began  to  be  applied  to  particular 
persons  of  special  eminence  in  piety  and  services  to  the 
Church,  as  the  apostles,  evangelists,  and  martyrs.  It  be- 
came the  exclusive  title  of  a  spiritual  nobility  or  aris- 
tocracy. Special  honor  was  paid  to  their  memory,  which 
gradually  assumed  the  character  of  a  limited  Christian 
hero-worship,  called  by  the  scholastic  divines  doulia  or 
veneratio  (as  distinct  from  latria  or  adoratio,  which  is  due 
to  God  alone,  and  hyperdulia,  or  a  peculiar  degree  of  ven- 
eration which  is  claimed  for  the  Virgin  Mary  as  the  mother 
of  our  Lord  and  queen  of  saints).  The  Greek  and  Koman 
churches,  believing  in  the  active  intercession  of  the  saints 
in  heaven  in  behalf  of  the  struggling  Christians  on  earth, 
consider  it  proper  and  useful  to  pray  to  them:  with  this 
difference,  however,  that  God  is  to  be  implored  as  the  giver 
of  all  blessings,  while  the  saints  arc  to  be  implored  as  tho 
friends  of  God,  that  through  their  advocacy  of  our  cause 
we  may  obtain  from  him  all  necessaries  of  life  (hence  the 
form  Ora  pro  nobis,  "Pray  for  us").  Protestants  reject 
the  worship  of  saints,  images,  and  relics  as  inconsistent 
with  the  First  and  Second  commandments  and  the  exclusive 
worship  of  God,  and  hence  they  pray  directly  to  God  and 
to  Christ. 

The  question,  Who  are  the  saints?  was  for  a  long  time 
left  to  the  public  sentiment  of  the  Christian  people  in  tho 
particular  nation  or  province  or  monastic  order  to  which 
the  saint  belonged.  The  voice  of  the  people  was  regarded 
as  the  voice  of  God.  But  to  prevent  the  immoderate  in- 
crease of  the  number  of  saints,  the  popes  since  Alexander 
III.  (a.  D.  1170)  monopolized  the  right  of  canonization — 
i.e.  of  deciding  and  pronouncing  a  departed  Christian  to  be 
a,  saint,  and  authorizing  and  prescribing  his  worship  within 
the  Koman  Catholic  Church.  The  act  of  canonization  is  pre- 
ceded by  a  regular  process  of  law,  in  which  one  acts  as  the 
accuser  of  the  candidate,  another  as  his  advocate.  The  ne- 
cessary qualifications  for  the  honor  are,  besides  the  highest 
sanctity,  the  power  of  working  miracles  cither  during  their 
lifetime,  or  after  their  death  through  their  pictures  or  relics 
or  tho  invocation  of  their  aid.  An  Italian  proverb  says  it 
requires  a  miracle  to  prove  a  miracle.  This  is  especially 
true  after  the  lapse  of  several  centuries,  which  now  usually 
intervene  between  the  death  of  a  saint  and  his  canoniza- 
tion. The  last  instance  occurred  at  Penteooet,  LS62,  when 
Pope  Pius  IX.  solemnly  canonized  twenty-six  Japanese 
missionaries  and  converts  who  died  in  a  persecution  in 
1597,  nearly  300  years  ago.  (Comp.  Descrizione  dcl/e 
ceremonie  che  si  eelebrano  nella  Basilica  Vaticana  per  le 
solenni  Canonisazioni  dei  Santi,  Rom..  1802.) 

The  Roman  Church  celebrates  the  memory  of  each  can- 
onized saint  on  the  day  of  his  death  (which  is  regarded 
as  his  birthday  in  heaven).  The  Roman  calendar  of  saints 
includes  (1)  the  apostles,  evangelists,  and  most  eminent 
martyrs,  fathers,  schoolmen,  and  missionaries  down  to  the 
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pneral  property  oi  Christen 

,1 uU  who  lived  after  the 

p,    ,1   Protestant  doctrines 
a  few  popes. 

oommuD  .belli. 

given  rise  In  an 
mosl  learned  and  extensive  work 
i.  .'.,  Sanctorum  of  the    B 
„g  ..n  rob.  fol.,  and  not  yel  oom- 
Philip  Sohaff. 
Saint- All ii.|iie  .  town  of  Prance,  departmenl  o 

joe,  I. ii-  large  tanneries  and  trade  in  wool 
in.,. I,-  in  the  neighboring  Roquefort.     1'. 
vhiii   Vllmii's.  town  "i  England,  count)  of  Hertford, 
.,n  il„  small  river  Ver,  i-  historically  interesting  from  the 
Uea  I  raghl  here  daring  the  wars  "i  the  i: 
,i,  I    Mi. I.   iiinl    lin lie    straw-plaiting    and    silk- 
spinning  industrj .      I'-  - 

Bain)    Ubav'a,  tp.,  ffan k  oo.,  III.,  on  Chicago 

l;.     I'.  1117. 


and   li  '•"-.  Me.,  on 


Burlington  an  I  Quincy  R 
Saint    Alban'S,  p.-v 

Pond,     P.  1675. 
Saint    Uban'Sj  tp.,  Li  iking  co.,  0.     P.  11 10. 
s.iiiit  Vlban's, city  and  oap.  of  Franklin  co.,  Vt,,  82 
,i  and  B3  miles  s.  "t  Montreal,  borders 
on  Lake  Champlain,  and  is  on  Vermont  and  ('ana. In  II.  It., 

a  link  in  thi  s  Central  Ven it,  of  which 

.  >  bead-quarters.  It  is  also  the  southern  terminus 
,,i  Blissisquoi  It.  It.  It  ha-  i  national  banks  and  2  trust 
oompanies,  extensive  railroad-ehops,  a  large  rolling-mill 
for  tin'  manufacture  of  silicon  Bteel-capped  rail-.  1  consid- 
erable iron-foundry,  2  daily  and  2  weekly  newspapers,  B 
ohurebes,  a  |.ulili,-  graded  school,  a  oonvent, 2  public  libra- 
ries, waterworks,  and  gasworks.  It  is  the  chief  business 
..i  the  eounty.  It  has  ft  hotels,  and  is  quite  a  sum- 
mer  resort,  Iside  from  railroading,  its  obief  business  is 
trade  an. I  agriculture.  Its  butter-market  is  famous 
throughout  the  country.     P.  7014. 

Albert  Clabkb,  En.  "Messenger." 
Saint  Alhnn's,  p.  v.,  Kanawha  co.,  West  Va. 
Saint  .Vlban's    II  Vienna  .Mellon i.  Duchess  or.  b.  in 

England  about  177"'.  in  a  low  i lition  of  life;  became  a 

popular  comic  actress;  married   .Mr.   Coutts,   a   wealthy 
London  banker:  wa-  Boon  afterward  hit  a  widow  with  one 
nf  the  largosi  fortunes  in  England,  and  married  .Tun,'  16, 
|s'.'7.  tin-  .Ink.-  of  St.   Mb;, n"-.     D.   lug.  6,   1837,  leaving 
iuUc  of  her  fortune  to  Miss   Ingola  Georgina   Burdett, 
daughter  of  Sir   Francis   Burdett  and  grand-daughter  of 
her  lir-t  husband,  a  lady  distinguished  for  her  bene*  olence, 
who  has  been  ennobled  by  Queen  Victoria.    (See  Burdett- 
l:  nj,\is-.i 
Saint  Al'liert,  village  of  British  America,  on  the  Sas- 
katchewan, is  the  -cat  i>I  a   It,, man  Catholic  bishop,  and 
id<  !|       'tid  an  orphanage  under  the  Sisters  of 
Charity. 
Saint  Aldegonde,    Bee  Marntx. 
Saint    \iii.iiul  .  town  of  Prance,  department  of  Cher. 
ai  the  influx  of  the  Marmande  in   the  flier,  carries  nn  a 
considerable  trade  in  iron,  cattle,  hemp,  and   chestnuts. 
P.  B607. 
Saiul  Ainand,  town  ,.f  France,  department  of  NTord, 
pe,  has   celebrated  sulphur  springs,  a  large 
trade  in  flax,  and  manufactures  of  lace,  linen?,  and  porce- 
lain.     I'.  10 

Batnl    Vu  drew's,  town  of  Scotland,  in  Fifeshire.  on 
a  bay  of  the  same  name,  has  a  university  and  other  good 
■imial  institutions,  and  i-  much  frequented  as  a  wa- 
tering place.     1'.  6316. 

Saint  Andrew's,  a  p,,rt  of  entry,  cap.  of  Charlotte 

■  "-.  V  l:  .  ai   lb,-  m, ,aib  of  St.  Croix  River,  on  Pass) 

qnoddj  Bay,  66  miles  bj  land  W.  of  St-  John,     [tisthi  S 
terminns  oft  branch  ,,i  \.  ,  Brunswick  and  Canada  Rail- 

I'  has  a  ; I  leu  i,  ■,,,:,  weekly  newspaper,  a  marine 

hospital,  ■  custom  boa  i  ivings   I k.  and  •  • 

It  is  an  attractive  place  of  summer 
i.     P.  of  sub-district,  2981. 
s;unt   Viiilicu  »s,  tp.,  Charleston  co.,  S.  C.     P.  3277. 
Saint    Ynni'.  n    t .  and  tp.,  I,  [11.,  on  I  !hi 

nati  Lafayetl 
<        ..'"  It.  It-.,  has  5  ohurebes,  I  college,  1  weekly  , 

J  id  I  .'!  sin  houses.     It  is  not,  Ifo 

arming-lands,  adapted  to  the  culture  of  fruit, 
corn;  also  for  stock-raising.     P.  13 

Edward  Paro,  En.  "Granger." 
Saint  Anselme',  p.-i  ,1  Dorchester  co.,  Que- 

■  .in.i  la.  16  miles  S.  of  Quebec.     It  has  a  good  trade 


isi   n-   and   produce,  and  a  splendid  convent.     P. 
aboul  700. 

Saint  Ans'gar,  p.-v.  and  tp.,  Mitchell  co.,  la.,  on  Red 
River  and  luwa  division  of  Illinois  Central  R.  R., 
bas  I  newspaper.     P.  of  \.  360;  of  tp.  893. 

Saint    .Vn'thoiiy,  a    former   city  of   Minnesota,  now 
nb  Minneapolis  (which  see). 

Saint  Anthony's  Fire,  the  popular  name  of  Erysip- 
i    ee). 

Saint  Antonin',  town  of  France,  department  of  Tarh- 
.  i  i  .ii , .nn.'.  on  the  Aveyron,  has  large  tanneries  and  dye- 
works,  and  a  trade  in  prunes.     P.  5152. 

Saint  Ar'mand,  tp.,  Essex  co.,  X.  Y.,  on  the  head- 
waters "i   Saranac   River,  includes  a  portion  of  the  cele- 
hiteface  Mountain.     P.  335. 

Saint-. Vinand.     Sec  Leroy  nt:  St.-Arnaud. 

Saint  Au'bert,  ji.-v.  and  tp.,  Callaway  eo.,  .Mo.     P. 
139. 

Saint  Allgus'ta,  p.-v.  and  tp..  Stearns  en..  Minn.  P. 
570. 

Snint  Au'gustine,  city,  cap.  of  St.  .Tohn's  c ,..  l-'la..  on 
the  narrow  peninsula  formed  by  Matanzas  and  San  Se- 
bastian  rivers,  and  behind  the  X.  end  of  Anastasia  Island, 
which  separates  it  from  Atlantic  Ocean.  The  manufacture 
.,1'  palinetl.i-straw  goods  is  a  considerable  industry,  and 
there  is  a  limited  coasting-trade.  Two  lines  of  sailing 
vessels  also  run  between  this  port  and  New  York.  11  has 
5  churches,  2  public  schools,  a  public  library,  a  weekly 
newspaper,  and  numerous  hotels.  As  the  oldest  city  in  the 
I'.  S..  St.  Augustine  rests  its  claims  upon  its  past  history 
and  its  antiquities,  which,  with  its  almost  insular  position 
and  equable  climate,  make  it  a  favorite  resort  for  tourists 
and  secure  for  it  a  large  population  of  invalids  during  the 
winter.  Although  as  early  as  1512,  Ponce  de  Leon  landed 
in  this  vicinity  in  search  of  the  fabled  "  fountain  of  youth," 
the  first  permnnetit  settlement  was  made  by  Don  Pedro 
Menendez  de  \\iles,  who  on  Sept.  s,  L565,  disembarked 
with  some  1500  followers  and  took  possession  of  the  coun- 
try in  the  name  of  his  sovereign.  Philip  II.  of  Spain.  The 
point  of  disembarkation  was  the  site  of  the  present  city, 
to  which  its  name  was  given  in  honor  of  "the  greatest  of 
the  Fathers."  on  whose  day  (Aug.  28)  the  fleet  arrived  off 
the  cast.  During  the  two  centuries  of  occupation  by  the 
Spanish  the  town  acquired  a  maximum  population  of  up- 
ward of  2,000,  besides  a  garrison  of  2500,  and  sonic  bull 
houses  of  masonry  were  built.  The  Spanish  population, 
however,  very  generally  abandoned  their  residence  here 
upon  the  cession  of  the  provinces  to  Great  Britain  in  1763, 
leaving  a  poor  exhibition  of  progress  for  an  occupancy  of 
nearly  200  years.  Perhaps  the  only  Jin  ished  undertaking 
wa-  the  present  Fort  Marion,  called  the  castle  of  St.  .Mark 
by  the  Spaniards,  which  was  upward  of  100  years  in  course 
of  construction.  It  was  mainly  built  by  the  enforced  labor 
of  Appalachian  Indians  and  Mexican  convicts.  The  work 
was  essentially  completed  in  1756,  under  Don  Alonzo  Fer- 
nandez de  llcrrera,  and  over  the  main  entrance  is  a  tablet 
bearing  an  inscription  to  this  effect,  surmounted  by  the  Span- 
ish coat-of-arms.  In  1842-43  the  U.  S.  government  added  a 
water-battery,  excepting  which  and  some  repairs  the  fort  is 
essentially  as  completed  in  17511.  As  early  as  icon  a  sea-wall 
of  coquina  (shell  concrete,  or  shells  cemented  by  shell  lime) 
was  commenced  to  resist  the  further  encroachments  of  the 
sea,  traces  of  which  wall  are  still  visible  in  parts  of  the  city. 
During  the  years  1837—43  the  U.  S.  government  completed 
a  substantial  wall  with  granite  copings  at  an  expense  of 
$100,000;  it  is  a  fan, rite  promenade.  In  the  Plaza  de  la 
Constitucion,  as  the  public  square  is  called,  stands  a  mon- 
ument erected  in  1812-13  in  honor  of  the  adoption  of  the 
Spanish  constitution  of  1S12.  On  its  failure  the  inhab- 
itants of  St.  Augustine  contented  themselves  with  remov- 
ing the  tablets  denoting  its  object,  which,  however,  have 
Bince  been  restored.  The  old  Roman  Catholic  cathedral, 
commenced  in  1793,  has  a  hell  in  its  tower  hearing  date 
1682.  'flic  building  now  the  U.  S.  barracks  was  originally 
a  Franciscan  convent,  but  has  been  so  much  changed  that 
little  except  the  foundations  of  the  original  building  now 
remain.  1  'he  present  custom-house  was  formerly  the  resi- 
dence of  th,'  Spanish  governors.  Like  the  la.-t-nan;cd 
building,  much  >,l  it-  ancient  character  has  been  lost  by 
subsequent  alterations.  Among  the  early  buildings  of  the 
Spaniards  was  a  lighthouse  on  Anastasia  Island,  with  foe- 
lined  wall-,  etc.,  the  remains  of  which  yet  exist.  A  new 
lighthouse  has  been  erected  by  the  U.  S.  on  the  N.  end  of 
this  island  and  S.  side  of  the  entrance  to  the  harbor;  hit. 
1  V.  b,n.  81°  17'  W.  Traces  also  yet  exi-t  of  tho 
two  lines  of  defences  which  stretched  across  the  pen  insula, 
consisting  of  a  ditch  and  embankment.  In  1586,  Sir 
Francis  Drake  male  a  descent  upon  and  destroyed  St.  Au- 
gustine, and  it   is  al.-o  said  that  the  town  was  burned  by 
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order  of  Gov.  Moore  of  the  Carolinas,  who  besieged  the 
castle  for  three  months  in  1702.  During  the  Revolutionary 
war  it  was  an  important  British  depot,  and  here  Prevost 


organized  hie  expedition  against  Savannah  in  177!'.  In 
L821  the  American  flag  supplanted  the  Spanish  standard, 
which   25B  years   before   had    been    raised   by   Btenendez. 


Old  Fort  St.  Mai 
During  the  Seminole  war  (1S35-42)  St.  Augustine  acquired 
some  importance.  The  present  population  is  about  2000, 
of  which  perhaps  three-fourths  are  of  Spanish  origin.  It 
has  a  mean  temperature  of  70°;  in  Apr..  1828,  a  severe 
frost  occurred;  also  in  Feb.,  1835,  when  ice  formed  in  St. 
John's  River.     P.  in  L870,  1717.  G.  C.  Simmons. 

Saint  Bartholomew,  one  of  the  Caribbean  Isles,  in 
the  West  Indies,  in  tat.  17°  53'  N.  and  Ion.  02°  52'  W.,  be- 
longs to  France  since  1S77.  Area,  35  sq.  in.  P.  2898.  On 
account  of  the  scarcity  of  fresh  water  the  productiveness 
of  the  soil  is  very  small — insufficient  to  feed  the  inhab- 
itants, who  are  mostly  engaged  in  trade.  The  coast  is 
skirted  with  coral-reefs  and  difficult  of  access,  but  offers 
on  its  W.  side  a  good  harbor  at  Gustavia. 

Saint  Bartholomew,  Massacre  of.  See  Bar- 
tholomew, St.,  Massacre  of. 

Saint  Bernard',  parish  of  S.  E.  Louisiana,  between 
Mississippi  River  on  the  W.  and  Gulf  of  Mexico  on  the  E., 
having  Lake  Borgne  and  Mississippi  Sound  on  the  X.  and 
Isle  au  Breton  Sound  on  the  S.  E.,  has  a  very  fertile  soil, 
producing  large  crops  of  sugar-cane.  Rice  and  cotton  arc 
also  raised.     Cap.  St.  Bernard.    Area,  (>2U  sq.  m.     P.  13553. 

Saint  Bernard,  p. -v.,  cap.  of  St.  Bernard  parish,  La. 

Saint  Bernard,  The  Littler  celebrated  pass  across 
the  Uraian  Alps,  on  the  frontier  of  Savoy  and  Piedmont, 
Italy,  S.  of  Mont  Blanc,  is  7200  feet  high,  leads  from  the 
valley  of  the  Isere  into  that  of  Dora  Baltea,  and  has  near 
the  summit  a  convent  for  the  relief  of  travellers,  believed 
to  have  been  founded  by  St.  Bernard  of  Menthon.  The 
pass  is  comparatively  easy,  and  is  supposed  to  have  been 
the  route  taken  by  Hannibal  in  his  invasion  of  Italy. 

Saint  Bernard  Pass.    See  Bernard,  The  Great  St. 

Saint  Brieuc',  town  of  Bretagne,  France,  cap.  of  de- 
partment of  Cutes-du-Nord,  on  Uouet  River,  near  the  Bay 
of  St.  Brieuc,  has  a  school  of  hydrography,  an  ancient 
cathedral,  and  a  statue  of  the  celebrated  constable  Bertram! 
du  Gueselin,  and  is  largely  engaged  in  the  whale  and  cod 
fisheries.      P.  in  1872,  13,253. 

Saint  Cath'arine,  v.,  Liberty  co.,  Ga.     P.  128. 

Saint  Catharine,  p. -v.,  Linn  co.,  Mo.,  on  Hannibal 
and  St.  Joseph  R.  R.     P.  about  300. 

Saint  Catharine's,  town  of  Ontario,  Canada,  the  cap- 
ital of  Lincoln  co.,  on  Great  Western  and  Welland  rail- 
ways, 12  miles  N.  of  Niagara  Falls,  is  celebrated  for  its 
mineral  artesian  wells,  which  afford  strongly  saline  waters 
with  valuable  tonic  properties.  There  are  several  fine  ho- 
tels, 2  daily  and  4  weekly  newspapers,  a  convent,  a  marine 
hospital,  and  important  manufactures.  The  town  is  in  a 
picturesque  and  fertile  region.     P.  7864. 

Saint  Cesaire',  v.,  Rouvillc  co.,  Quebec,  Canada,  on 
Vamaska  River,  33  miles  E.  of  Montreal.  It  has  a  large 
trade,  a  fine  water-power,  thriving  manufactures,  an  astro- 
nomical observatory,  a  museum  of  mineralogy  and  zoology, 
mid  is  the  site  of  Stc.  Croix  College,  a  commercial  school, 
and  a  Presentation  convent.     P.  937. 

Saint  diamond',  town  of  France,  department  of 
Loire,  at  the  confluence  of  the  Gier  and  Ban.  has  several 
silk-mills,  ironworks,  mid  manufactures  of  ribbons  and 
hu-c.      The  vicinity  contains  rich  cojil-mincs.      P.  11,626. 

Saint  Charles,  parish  of  S.  E.  Louisiana,  bounded  X. 
by  bake  Pontchartrain,  S.  by  Lake  Washa,  W.  by  Lake 
dee  Mlemands,  intersected  by  Mississippi  River,  and  trai  - 

erftfld  by  Morgan's  I isiano  and  Texas  and  Now  Orleans 

Mobile  and  Texas  R.  Rs.,  and  produces  sugar-cane  and 
rice.     Cap.  St.  Charles.     Area,  340  sq.  in.     P.  -lSt>7. 

Saint  Charles j  county  of  E.  .Missouri,  situated  be- 
tween Mississippi  and  Missouri  rivera  al  their  confluence, 

ami  traversed  by  St.  Louis  Kansas  Cil  y  and  Noil  hern  K.  K., 

bus  several  ranges  of  hills,  fertile  bottom-lands,  productive 
mines  of  coat,  and  numerous  manufactories  of  carriages. 


rk,  si.  Augustine. 

Staples,  wheat,  Indian  corn,  oats,  hay,  tobacco,  woo],  and 
butter.  Cattle,  sheep,  and  swine  abound.  Gap.  St.  Charles. 
Area,  480  sq.  m.     P.  21,304. 

Saint  Charles,  p. -v.  and  tp.,  Kane  eo.,  111.,  on  Pox 
River  and  Pox  River  branch  of  Chicago  and  Burlington 
R.  R.,  has  tine  water-power,  several  manufactories,  and  1 
newspaper.     P.  22S1. 

Saint  Charles,  tp.,  Floyd  co.,  la.,  on  Red  Cedar 
River,  includes  Charles  City,  the  county-seat.      P.  3374. 

Saint  Charles,  p. -v.,  cap.  of  St.  Charles  parish,  La., 
on  Morgan's  Louisiana  and  Texas  R.  R. 

Saint  Charles,  p. -v.  and  tp.,  Saginaw  co.,  Mich.,  at 
the  forks  of  Bad  River,  and  on  Jackson  Lansing  and  Sag- 
inaw R.  R-.  has  numerous  saw-mills.     P.  1185. 

Saint  Charles,  p.-v.  ami  tp.,  Winona  co.,  Minn.,  on 
Winona  and  St.  Peter  R.  R.,  has  1  newspaper.  P.  of  v. 
1151;  of  tp.  19G0. 

Saint  Charles,  city  and  tp.,  cap.  of  St.  Charles  co.. 
Mo.,  upon  St.  Louis  Kansas  City  and  Northern  R.  R.  and 
Missouri  River,  20  miles  from  its  mouth  and  10  miles  by 
rail  from  St.  Louis.  The  business  portion  of  the  city  is 
along  the  river-bank.  For  health,  business,  and  beauty 
the  site  is  fine.  St.  Charles  is  one  of  the  earliest.  Spanish 
and  French  settlements.  Here  the  first  State  legislature 
of  Missouri  met  and  the  first  State  governor  was  inaugu- 
rated. The  buildings  in  which  these  events  occurred  still 
stand.  A  few  of  the  old  French  residents  and  their  de- 
scendants remain.  The  population  is  largely  German,  and 
is  thrifty  and  prosperous.  Society  is  excellent.  There  are 
13  churches,  1  national  and  2  savings  banks,  a  public 
library,  2  English  and  2  German  weekly  newspapers,  with 
other  publications,  a  fire  company,  and  an  insurance  cor- 
poration. A  convent  school  is  conducted  by  the  ladies  of  the 
Saind  Heart,  and  Lindenwood  Female  Seminary,  under 
the  patronage  of  the  Presbyterian  Church,  is  known 
throughout  the  West.  There  are  3  public  schools,  3  parish 
schools.  3  private  schools,  and  1  college.  The  St.  Charles 
iron  railway  bridge  over  the  Missouri  cost  $2,000,000,  and 
is  one  of  the  finest  specimens  of  the  art  in  the  world.  A\  itli 
its  approaches  it  is  2  miles  in  length.  St.  Charles  has  car- 
shops,  woollen-mills,  foundries,  pork-houses,  breweries,  and 
factories  where  the  finest  starch  in  the  world  is  made  from 
the  celebrated  St.  Charles  white  corn.  Six  steam-mills 
manufacture  choice  flour,  for  which  St.  Charles  is  noted. 
The  delta  between  Missouri  and  Mississippi  rivers  is  of  un- 
surpassed richness.  The  rest  of  the  county  is  good  wheat 
and  corn  land,  and  is  thickly  settled  by  industrious  people. 
Several  counties  to  the  N,  and  W.  are  also  tributary  to  St. 
Charles,  which  has  a  steady,  solid  growth.  A  tornado 
swept  through  the  chief  business  street  Feb.  27,  1876,  doing 
$100,000  damage.  In  a  week's  time  the  enterprise  of  the 
people  had  left  hardly  a  trace  of  the  visitation.  P.  of  city, 
5570 5  of  tp.  3479.  P.  A.  Farley,  Prop.  "News." 

Saint  Chris'topher,  or  Saint  Kitt's,  one  of  the 
Lesser  Antilles,  in  the  West  Indies,  in  lat.  17°  17'  N.,  Ion. 
60°  42'  \\\.  belongs  to  Great  Britain.  It  is  20  miles  Ions;, 
5  miles  broad,  and  traversed  by  a  mountain-range  of  vol- 
canic origin,  whose  highest  peak.  Mount  Misery,  reaches 
;;7I  I  feet  From  this  range  the  ground  slopes  gently  toward 
tin i.-t.      The    soil    is    \  cry    fertile    and    eminently    well 

adapted  for  sugar-plantations;   it  is  also  well  cultivated, 

and  the  revenue  of  the  island,  which  in  1S;U  amounted  only 

to  £3638,  rose  in  1  s < i 7  to  £26,317,  and  in  1873  to    £31,000, 

Chief  towns,  Basseterre  and  Sandy  Point.     P.  about  25,000. 

Saint  Clair,  county  of  X.  E.  Alabama,  on  Coosa  Itiver. 

has  a  hilly  surface  covered  with  oak  timber,  has  beds  of 
bituminous  coal,  and  is  traversed  by  Alabama  and  Chatta- 
nooga ft.  R.  Staples,  cotton,  Indian  cum.  and  molasses. 
Cap.   Ashville.      Area,  700  Bq.  m.       P.  9360. 

Saint  Clair,  county  of  S.  W,  Illinois,  on   Mississippi 

River  opposite  St.  Louis,  and  on  Kaskaskia   and  Cuhokia 
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I  by  the  numerous  railroads  leading  to  st. 
I  l.several  ooal  mines, 

I   has  very  num. 
erage,  agricultural 
lour-milla  and  breweries, 
hay,  wine,  una  butter.     Cap. 
m      P.  51,1 
s.i,mi(  lair,  :  E.  Mlohigan, on  Bt  Clair  River 

nn  |  ;  it.  Clair,  which  separate  ii  from  On- 

Uell  and  Blaok  rivers,  has  a  rolling  sur- 
v   \\ .  parts,  whioh  are  covered  in  ith 
l  in  p.,,!  Baron  and  Lake  Uiohigan 
,,:,  l;.  I;-.,  is  well  adapted  I  u  ing, 

,,„.|  i,  ..  mills  and  n 

,     v  ,,  ..  aid  butter.     Cap. 

Irea,  '. sq.  m.     P.  18,861. 

Snint  Clair,  eonnty  of  W.  Missouri,  inter tod  by 

,,,,l  Bao  rivers  an  I  traversed  by  Sedalin  division  of 
and  Texas  R.  EL    Staples,  Indian  corn, 
wheat,  oats,  hay,  tobacco,  and  wool.    Cap.  Osceola.    Area, 
■H.     P.  6742. 
Stiint  Clair,  tp.,  Benton  oo.,  fa.    P.  811. 
—  .■■■■!    Clair,  p.  v.   and  tp.,  St.  Clair  on..  Mich.,  on 
Uldlan  l  and  Canada  and  Chioago  Baginaw  ami 
Ii    R.  It-..  15  miles   V  B.  of  Detroit,  has  J  ehurelics, 
„  ,,,  ■  banks,  6  steam  brickyards,  2 

Souring  and  2  law  mills,  an  extensive  tannery,  a  woollen 
.  p  oarriage  establishment,  2  hotels, 
and  I  newspaper.     P.  of  v.  1796;  of  tp.  S792. 

11.  P,  Wards,  Ed.  "Kepublicah." 
Snint  <  lair,  p.-v.j  Franklin  co.,  Mo.,  on  Atlantic  and 
Pi  Id    i;.  R. 

Saint  (lair,  tp..  Puller  co.,  0.,  on  Great  Miami  River, 
Includes  Hamilton,  the  oounty-seat.    P.  1187. 

Saint  (lair,  p.-i .  and  tp.,  Columbiana  oo.,  0.   P.  1156°. 
Saint  (lair,  v.,  South  Beaver  tp.,  Beaver  co.,  Pa.     P. 
232. 

Saint  (lair,  tp.,  Bedford  co.,  Pa.     P.  2219. 

Bainl  Clair,  p.-b.,  S  ihnylkill  co.,  Pa., on  Philadelphia 

an'l  Reading  K.  R.,3  miles  E.of  Pot(sviIle,  has  8  ohurohes, 

good  soho  lis,  s  public  library,  I  public  halls,  7  large  coal- 

eonce  ns,on  whioh  it  largely  depends,  1  weekly  newspaper, 

7  boti  1  furnaces,  1   bunk,  and  gas- 

P,   1726. 
.1.  Wiiiiii:\  Lewis,  Ed.  "  Review  and  Chronicle." 
Saint  Clair,  tp.,  Westmoreland  co.,  Pa.    P.  777. 
Saint  (lair,  tp.,  Smyth  co..  Va.     P.  1647. 
Saint  (lair  (Arthur),  b.  at  Thurso.  Caithness-shire, 
Scotland,  in  ir.'.l:  was  grandson  of  an  earl  of  Rosslyn; 
educated  at  the  Dniversity  of  Edinburgh  ;  studied  medioine 
under  John  Hunter:  inherited  n  large  fortune  on  the  death 
"i  hi    mother;  entered  the  British  army  as  an  ensign  May 

13,  1757  :  os i"  America  1758;  Borved  under  Amherst  at 

the  taking  of  Lonisbnrg;  became  a  lieutenant  Apr.  11, 
1759;  was  distinguished  under  Wolfe  at  Quebec;  married 
at  Bosl  in,  Haj  I  I,  1 7t',d.  Miss  Phoebe  Bayard,  half  sister 
of  Gov,  James  Bowdoin;  resigned  his  commission  Apr. 
16,  r  i   in  Ligonier  Valley,  Pa.,  1764,  erecting 

then  Edence  and  Beveral  mil  I  s ;  became  in  1771) 

surveyor  of  the  district  of  Cumberland;  was  afterward  a 
e  of  quarter  sessions  and  ..t  common  pleas  and  mem- 
ber of  the  proprietary  council;  was  in  1771  a  justice,  rc- 
r.  clerk  of  the  orphans'  court,  an  1  prothonotary  of 
Be  Hud  co. :  held  similaroffices  in  the  newly-erected  county 
of  Westmoreland  177:::  became  colonel  of  militia  duly, 
177''  :  was  in  the  autumn  of  the  same  year  one  of  a  com- 
mission  to  treal  with  the  Western  Indians  at  Port  Pitt; 
was  appointed  col  lei  ol  the  2d  Pennsylvania  regiment 
Jan.  '■'■.  1776,  his  lucrative  civil  offices;  accom- 

panied Sullivan  in  the  expedition  against  Quebec:  saved 
Wture   bj    bis  judioious  advice  after  tho 
defeat  ai  Three  Rtvei  appointed  brigadier-general 

V,  1776;  joined  Washington  Nov.,  1776;  was  detailed 
to  organise  the  N™  Jersey  militia  :  rendered  valuable  ser- 
vice in  connection  with  the  battle  of  Princeton,  .Ian.  2, 
1777.  by  bl  1  by  protecting  the  fords  of  Assin- 

pink  River;  was  for  a  short  tint  ,,  ,  ,i .  .,,;,. 

appoint.' I  major-general   I'd,,   p.i,   1777  |i  1  dates 

in  I imand  al  Philadelphia  in  March:  took  command  at 

Tisonderogi  Ipr.  I  :  was  (breed  to  evacuate  that  post  July 
4,  thereby  incurring  unpopularity  and  retirement  from  his 
command,  bul  acted  as  a  volunteer  aide  al  the  battle  of 
Brandywine,  Sept  II,  1777:  assisted  Sullivan  in  lifting 
out  lii-  expedition  against  the  Six  Nation-:  was  acquitted 
with  honor  by  a  court-martial  in  respect  to  the  surrender 
of  Ti  Sept.,  irr—:  was  a  commissioner  I 

with  the  British  at  Amboy  Mar..  17so:  was  appointed  to 
the  command  ot  !  -  of  light  infantry  during 


the  hitter's  absence  Aug.  1;  was  a  member  of  the  court- 
inartial  on  .Major  Andre  :  commanded  at  West  Point  from 
Oct.  1  :  took  a  conspiouous  part  in  the  suppression  of  the 
mutiny  in  the  Pennsylvania  line  Jan..  17*1 ;  distinguished 
1  in  the  Southern  campaign  which  terminated  at 
Forktown,  and  subsequently  in  that  under  Greene;  was  a 
member  of  the  Pennsylvania  house  of  censors  1783,  of  the 
Continental  Congress  1785-87,  being  its  president  during 
in  1  ii  the  latter  year;  was  president  for  Pennsylvania  of 
the  Booiety  of  Cincinnati  1783-89;  became  first  governor  of 
th  wi  1.  n  Territory  Feb.  1,  17SN  ;  made  the  treaty  of 
Fori  llaiuier  with  the  Indian  tribes  1789;  fixed  the  scat  of 
the  supii  nn  court  for  the  Territory  Jan.,  17110,  at  a  point 
which  he  named  Cincinnati  after  the  society  of  which  lie  was 
an  officer  :  became  commander-in-chief  of  the  U.  S.  army 
Mar.  I,  17'.'l  ;  made  an  expedition  against  the  Indians  of 
the  Miami  and  the  Wabash,  and  suffered  a  severe  defeat 
near  the  Miami  villages  Nov.  4.  17111  :  was  vindicated  from 
all  blame  by  a  committee  of  investigation  appointed  by 
Congress;  resigned  the  command  of  the  army  May  5, 
1792  :  was  removed  from  the  post  of  governor  by  Jefferson 
Nov.  22,  1802,  when  he  settled  in  a  log  house  on  tl«  summit 
of  Chestnut  Ridge,  near  ('reensburg,  Pa.,  where  he  passed 
his  remaining  years  in  poverty  and  fruitless  efforts  to  ef- 
fect a  seitlemeiit  of  claims  against  the  U.  S.,  but  receiving 
small  pensions  both  from  the  national  and  State  govern- 
ments. I),  near  Greensburg  Aug.  31,  1818.  lie  pub- 
lished a  Narrative  of  thr  Maimer  in  which  the  Campaign 
against  tin-  Indians  in  theycar  1791  icos  conducted  (1812), 
and  a  Memoir  by  A.  T.  Goodman  was  prepared  from  his 


papers. 


Porter  C.  Puss. 


Saint  Clair,  Lake,  a  body  of  water  lying  between 
Michigan  and  Canada.  Through  St.  Clair  River  it  receives 
the  waters  of  Lake  Huron,  and  its  own  waters  are  discharged 
through  Detroit  River  into  Lake  Eric.  It  is  30  miles  in 
length  and  24  in  maximum  and  12  in  mean  breadth.  Area, 
360  sq.  in.  Elevation  above  the  sea-level,  573  feet;  above 
Lake  Erie,  3  feet.  Its  mean  depth  is  20  feet,  but  the  shoals 
off  the  mouth  or  inlet  of  St.  Clair  River,  known  as  the  St. 
Clair  Flats,  formerly  obstructed  the  navigation  of  its  upper 
part.  This  impediment  has  been  removed  under  direction 
of  the  U.  S.  engineer  bureau,  upon  a  plan  proposed  by 
Brevet  Muj.-Gcn.  T.  J.  Cram,  I".  S.  engineers,  with  appro- 
priations of  Congress,  by  the  dredging  of  a  channel  through 
the  Hats.  The  canal  is'  300  feet  wide,  with  parallel  dikes 
0  feet  high  formed  of  the  earth  taken  from  the  canal,  tho 
inside  being  lined  with  planks.  The  banks  on  either  side 
are  40  feet  wide,  and  arc  sodded  and  planted  with  willows. 
The  depth  of  the  canal,  for  a  central  width  of  200  feet,  is 
lfi  feet. 

Saint  flair  River,  the  outlet  of  Lake  Huron,  has  a 
total  fall  of  7  feet  in  the  33  miles  of  its  course.  It  is  from 
1(1  to  60  feet  deep,  and  flows  through  a  fertile  and  pic- 
turesque region.  It  is  a  part  of  the  boundary  between 
Michigan  and  the  province  of  Ontario. 

Saint  Clairs'ville,  p. -v.,  Richland  tp.,  cap.  of  Bcl- 
mont  co.,  O.,  on  the  National  Road,  in  the  midst  of  a  tine 
agricultural  region,  has  2  newspapers.     P.  1056. 

Saint  Clairsville,  p. -v.,  St.  Clair  tp.,  Bedford  co., 
Pa.      P.  111. 

Saint  Claude,  town  of  France,  department  of  Jura, 
at  I  be  confluence  of  the  Bienne  and  Tacon,  has  celebrated 
paper  manufactures  and  manufactures  of  fancy  articles  of 
horn,  bone,  ebony,  ivory,  and  tortoise-shell,     P.  0310. 

Saint  Cloud,  a  small  town  of  France,  department  of 
Seine-el  Oise,  on  I  lie  Seine,  0  miles  S.  W.  of  Pari-,  derives 
it-  name  from  St.  Clodoald,  grandson  of  Clovis,  who  found- 
ed a  monastery  here  in  551.  The  place  was  burned  by  tho 
English  in  1358,  and  again  by  the  Annagnacs  in  1411.  In 
the  palace  of  Si.  Cloud,  built  in  1572,  Henry  III.  was  as- 
sassinated in  1589;  and  here  the  coup  d'etat  of  Nov.  10, 
17111',  which  placed  Napoleon  Bonaparte  at  the  head  of  the 
French  government,  was  effected.  The  capitulation  of 
Paris  in  L815  is  as  signed  here,  and  also  the  famous  decrees 
of  Charles  X.  in  1830,  which  caused  the  second  revolution. 
The  duko  of  Orleans,  brother  to  Louis  XIV.,  made  exten- 
sive repairs  and  additions  to  the  royal  chateau  at  great 
cost.  In  1870  the  palace  was  seriously  injured  by  lire,  but 
many  of  the  valuable  works  of  art  were  preserved.  P. 
about  5500. 

Saint  Cloud,  p.-v.  and  tp.,  cap.  of  Stearns  co.,  Minn., 
on  St.  Paul  and  Pacific  1!.  P..  and  on  the  W.  bank  of  Mis- 
sissippi River,  75  miles  above  St.  Paul,  contains  0  ohurohes, 
a  public  library,  the  State  normal  school,  graded  Bcbools, 
4  newspapers  (l  German),  2  banks,  several  saw,  planing, 
and  Souring  mills,  1  foundry,  a  wagon -factory,  nursery, 
and  sash,  door,  and  blind  factories.  St.  Cloud  is  the  lead- 
ing commercial  and  manufacturing  town  of  Northern  Min- 
nesota.    P.  of  v.  2101  ;  of  tp.  582. 

W.  B.  Mitchell,  Ed.  "  Journal." 
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Saint  Colomb',  a  suburb  of  Quebec,  Canada,  3  miles 
up  the  river,  has  a  large  lumber-trade,  a  convent,  an  acad- 
emy, and  several  schools. 

Saint  Croix,  county  of  N.  W.  Wisconsin,  on  St.  Croix 
River,  which  separates  it  from  Minnesota,  drained  by 
Willow,  Apple,  Rush,  and  other  rivers,  has  a  rolling  sur- 
face, mostly  covered  with  pine  forests,  ami  is  traversed  by 
West  Wisconsin  and  North  Wisconsin  R.  R.3.  Staples, 
wheat,  oats,  hay,  hops,  and  butter.  Cap.  Hudson.  Area, 
750  sq.  m.     P.'ll.Olio. 

Saint  Croix  Falls,  p. -v.  and  tp.,  Polk  co.,  Wis.,  on 
St.  Croix  River.      P.  of  v.  288;  of  tp.  543. 

Saint  Croix  River,  a  part  of  the  boundary  between 
Maine  anil  New  Brunswick,  Hows  from  Grand  Lake  in  a 
general  K.  S.  E.  course,  and  falls  into  Passamaquoddy 
Hay.  It  is  navigable  to  Calais,  Me.,  above  which  it  affords 
fine  water-power.  It  is  75  miles  in  length.  It  is  also 
called  the  Schoodic. 

Saint  Croix  River  rises  in  La  Pointe  co.,  Wis.,  flows 
S.  W.  to  the  Minnesota  line;  from  this  point  southward, 
for  more  than  100  miles,  it  is  the  boundary  between  Wis- 
consin and  Minnesota.  It  is  some  150  miles  long,  and  is 
navigable  54  miles  to  the  Dalles  or  Falls  of  the  St.  Croix. 
After  passing  through  the  beautiful  Lake  St.  Croix  it  flows 
into  the  Mississippi  at  Prescott,  Wis.  At  its  falls  it  de- 
scends 50  feet  in  300  yards.  Half  a  mile  below  there  is  a 
picturesque  canon  through  which  the  river  flows. 

Saint-Cyr,  village  of  France,  in  the  park  of  Versailles, 
is  noted  for  the  celebrated  establishment  which  Madame 
de  Maintenon  founded  here  in  1686  for  the  education  of 
250  daughters  of  the  French  nobility.  The  building  was 
erected  by  Mansard.  In  1793  it  was  transformed  into  a  mil- 
itary hospital,  ami  in  1606,  Napoleon  removed  the  military 
academy  from  Fontaincbleau  to  this  place. 

Saint  Denis',  town  of  France,  department  of  Seine, 
0  miles  N.  of  Paris,  on  the  Great  Northern  Railway,  cele- 
brated as  the  site  of  the  ancient  Benedictine  abbey,  the 
chosen  place  of  burial  of  the  kings  of  France.  The  abbey 
of  St.  Denis  was  founded  by  Dagobert  I.  in  013;  a  church 
commenced  by  Pepin,  the  father  of  Charlemagne,  was  com- 
pleted by  the  latter  and  consecrated  in  775.  This  edifice 
was  demolished  during  the  reign  of  Louis  VII.,  and  a  more 
imposing  one  erected  in  1144,  the  porch  and  two  towers  of 
which  yet  remain  ;  the  rest  of  the  present  building  was  re- 
constructed by  Louis  VIII.  Up  to  the  Revolution  the  re- 
mains of  the  kings  ami  princes  of  France  were  deposited 
here.  The  Convention  of  1793  ordered  the  removal  of 
these  bodies,  and  in  1795  the  destruction  of  the  building; 
the  latter  decree,  however,  was  not  fully  carried  out.  Na- 
poleon I.  restored  the  church,  which  has  been  further  pro- 
tected by  subsequent  governments,  and  is  considered  ono 
of  the  most  beautiful  specimens  of  Gothic  architecture  ex- 
isting in  France.     P.  31,99.1. 

Saint  Denis,  the  capital  of  the  French  island  of 
Bourbon,  of  the  Mascarcne  group,  is  on  the  north-eastern 
shore,  has  a  royal  college  and  a  botanical  garden,  and  car- 
ries on  a  considerable  trade.      P.  12,000. 

Saint  Denis,  p. -v.,  Baltimore  eo.,  Md.,  on  the  main 
line  ami  on  Washington  branch  of  Baltimore  and  Ohio 
R.  R.  (Washington  Junction). 

Saint  Deroin,  p. -v.,  Nomaha  co.,  Neb.,  on  Missouri 
River.     P.  27G. 

Saint  Die',  town  of  France,  department  of  Vosges,  on 
the  Meurtho,  has  lai"ge  breweries,  cotton  and  flax-spinning 
mills,  ironworks,  tanneries,  and  dyeworks,  and  an  exten- 
sive trade  in  corn,  cattle,  and  wood.  In  the  vicinity  arc 
several  rich  iron  and  copper  mines,  and  much  tine  marble 
is  quarried.      P.  9954. 

Saillt-Dizicr',  town  of  France,  department  of  Haute- 
Marne.  on  the  Maine,  has  several  iron-foundries,  active 
shipbuilding,  and  a  trade  in  iron  and  timber.     P.  8077. 

Sain!  Domingo.     See  IIayti  and  San  Domingo. 

Saintc  Agnes,  v.,  Charlevoix  co.,  Quebec,  Canada, 
on  Murray  Bay  River,  9  miles  N.  W.  of  Murray  Bay,  a 
landing  on  the  N.  shore  of  the  St.  Lawrence,  90  miles  below 
Quebec.     P.  of  sub-district,  1015- 

Saintc  Anne,  p. -v.,  Montmorenci  co.,  Quebec,  Canada, 
on  the  X.  side  of  the  St.  Lawrence,  22  miles  below  Quebec. 
There  is  a  fine  waterfall  near  by.      P.  of  sub-district,  I  154. 

Sainte  Anne  de  la  Peradc,  p. -v.,  Champlain  oo., 
Quebec,  Canada,  on  the  N.  shore  of  the  St.  Lawrence,  58 
miles  above  Quebec,  and  on  both  sides  id"  the  river  St.  Anne, 
here  crossed  by  a  bridge  L500  feet  long.  The  town  has  a 
largo  church  and  an  active  trade.     1'.  about  L000. 

Sainte  Anne  de  la  Pocatiere,  p. -v.,  Kamouraaka 

co.,  Quebec,  Canada,  on  the  S.  shore  (.1'  the  St.  Lawrence,  8 

miles  below  Quebec,  and  near  Grand  Trunk  Railway.     It 

has  a  weekly  paper,  ami  is  the  site  of  St.  Ann's  College,  a 
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Roman  Catholic  institution.     The  town  is  finely  situated 
P.  of  sub-district,  3134. 
Sainte  Anne  du  liout  de  1'Isle,  v.,  Jacques  Cartier 

co.,  Canada,  at  the  upper  end  of  Montreal  Island.  Here  is 
a  railroad  bridge,  a  rapid,  and  a  canal.  (See  Canals  m 
Canada.)  Here  Thomas  Moore  composed  his  Canadian 
boat-song.  The  village  is  on  Grand  Trunk  Railway,  21 
miles  above  Montreal.      P.  about  1000. 

Sainte-Benve  (Charles  Augustin),  b.  at  Boulogne 
Dec.  23,  1804;  studied  medicine  at  Paris;  entered  in  1824 
on  his  literary  career  as  a  contributor  to  the  Globe  ;  pub- 
lished in  1828  his  Tableau  hietorique  •(  critique  <l>-  la  !'•>- 
isiefrangaise  an  X  VI.  Steele  ;  removed  after  1830  from  the 
Globe  to  the  National  and  Revue  >/,  i  !>■  ux  Mondea  ;  re- 
ceived employment  at  the  Mazarin  Library  in  1840  after 
publishing  the  first  volume  of  his  celebrated  work,  Port 
Royal  (5  vols.,  1840-60) ;  held  various  positions  under  Na- 
poleon III.,  contributing  steadily  to  the  Moniteur j  was 
made  a  senator  in  1805.  D.  at  Paris  Oct.  13,  L869.  The 
various  series  of  his  Critiques  or  Portraits  or  Galleries  or 
Cauteries,  comprising  over  30  vols.,  contain  some  of  the 
finest,  most  delicate,  and  most  striking  delineations  of 
characters  from  history  and  literature  which  have  ever  been 
written.  Selections  have  been  translated  into  English: 
Portraits  of  Celebrated  Women  ( Boston,  1868),  English 
/W/yuV*  (1875),  Madame  dee  Horde*-  Valmore,  sa  Vie  et  sa 
Cdrreepondance  (Boston,  1 872;.  He  also  wrote  2  vols,  of 
poems  and  a  novel,  Voluptc. 

Sainte  Croix,  p. -v.,  cap.  of  Lotbiniere  co.,  Quebec, 
Canada,  on  the  S.  shore  of  the  St.  Lawrence,  33  miles 
above  Quebec.  It  has  a  Roman  Catholic  academy.  P. 
about  750. 

Sainte  Croix,  or  Santa  Cruz,  an  island  in  the  West 
Indies,  one  of  the  Lesser  Antilles,  belongs  to  Denmark  and 
comprises  an  area  of  100  sq.  m.,  with  25,000  inhabitants. 
It  is  very  fertile,  and  produces  much  sugar  and  cotton. 
Chief  town,  Christianstad. 

Sainte  Foy,  a  suburb  of  Quebec,  5  miles  distant,  is 
finely  situated  and  contains  many  handsome  residences. 
P.  of  sub-district,  1G25. 

Saintc  Genevieve',  p. -v.,  cap.  of  Champlain  co., 
Quebec,  Canada,  24  miles  N.  E.  of  Three  Rivers.  P.  about 
300. 

Saintc  Genevieve,  county  of  S.  E.  Missouri,  on  Mis- 
sissippi River,  drained  by  Riviere  aux  Vases,  Isle  au  Bois, 
and  other  creeks,  has  a  broad  belt  of  fertile  bottom-land 
along  the  river,  while  the  remainder  of  the  county  i-  rugged, 
but  abounds  in  mines  of  lead,  copper,  zinc,  and  iron,  and 
in  marble-quarries.  Staples,  wheat,  Indian  corn,  oats,  to- 
bacco, and  wool.  Cap.  Ste.  Genevieve.  Area,  400  sq.  m. 
P.  8384. 

Sainte  Genevieve,  p. -v.  and  tp.t  cap.  of  Ste.  Gene- 
vieve eo..  Mo.,  on  the  W.  bank  of  Mississippi  River,  65 
miles  S.  of  St.  Louis,  is  an  important  shipping-point  for 
tiic  mineral  products  of  Iron  Mountain,  glass-sand,  fruits, 
and  wine,  was  one  of  the  earliest  French  settlements  in 
.Missouri,  and  has  3  weekly  newspapers.  P.  of  v.  1521; 
of  tp.  3409. 

Sainte  Julienne',  p. -v.,  cap.  of  Montcalm  co.,  Que- 
bec, Canada,  45  miles  N.  of  Montreal.  It  has  a  good  water- 
power  and  large  trade.     P.  about  400. 

Sainte  Justine',  v.  (P.  0.  Langevin)  of  Dorchester 
CO.,  Quebec,  Canada,  03  miles  S.  E.  of  Quebec,  has  a  spa- 
cious monastery  of  Trappist  monks.     P.  about  150. 

Saint  Eli'as,  Mount,  a  volcano  on  the  boundary- 
line  between  Alaska  and  British  America  (hit.  00°  15'  N., 
Ion.  111°  AV.),  the  height  of  which  has  usually  been  esti- 
mated at  from  10,000  to  18,000  feet,  but  which  the  trigo- 
nometrical observations  of  Dull  show  to  be  lit, 00(1  feet,  or 
several  hundred  feet  higher  than  any  other  summit  in 
North  America. 

Saint  El'mo,  p.-v.,  Avena  tp.,  Fayette  co.,  111.,  on 
St.  Louis  Vandatia  and  Terro  Haute  R.  R.     P.  273. 

Sainte  Marguerite.     See  Lkrins. 

Sainte  Marie',  p.-v.,  Beauce  co.,  Quebec,  Canadn,  on 
the  river  Chaudiere,  30  miles  S.  of  Quebec,  in  a  fertile  re- 
gion, has  a  fine  Roman  Catholic  college,  a  spacious  convent, 
a  good  trade,  a  largo  number  of  mills,  and  ores  of  copper 
and  manganese.     P.  about  1000. 

Sainte-Marie-aux-Mincs  [Or.  Afarten£ircA],town 

of  the  German  empire,  province  of  Alsace.  *tn  the  Liep- 
vrettc,  derived  formerly  its  importance  from  the  sih  ermines 
in  the  vicinity,  but  these  are  now  marly  exhausted,  and 
the  town  is  mostly  engaged  in  the  manufacture  of  woollen, 
linen,  and  cotton  fabrics.      P.  12,332. 

Saintc  Marline',  p.-v.,  cap.  of  Chateaugay  oo.,  Que- 
bec, Canada,  21  miles  s.  w.  of  Montreal,  has  a  tine  water- 
power.     P.  about  700. 
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v .,,,,!,  ..  o]  >i tin.iit  of  Charente  I" 

„  old  and  ill-buill  place,  but 
mains,  num. 

■-.  and  an  ! 
n,  hemp,  leather,  and  wine.     P.  LI, 

Sainte  Scholastiqne  ,  |  ip-  ofTwo  \i air, 

i,  i  Belle  II"  '•■'v.  33  mil     u    N.W. 
,,i   Montreal.     Ii   bus  ,i  convent,  and  is  a  place  ol    i 

Sainte    lli.-i  <■-•■  de  Blainville,  p.-v.,  Terrebonne 
.,,   the   V  ontlel  "t    Ottawa   River, 
v  u.  ..!  Montreal.     It  has  a  large  Roman 
■  ,.  i  :i   mod  tra  le,     P.  91 l. 

S:i  nil- 1 : 1  Kline'.   t>.w Prance,   dopartm 

.ii  affluent  of  the  Loire,  is  situated 
hi  the  centre  of  very  rich  coal-fields,  from  which  600,000 
i. .n-  are  annnallj  rj, i -«- 1,  and  which  have  given  i"  the  citj 
■  in  manufacturing  impulse.     It  arose  in  an 

lisbingly  short  time-:  it  had  19,61 1  inhabitants  in  1851, 
92,215  In  1861,  and  110,814  in  1871,  and  now  it  is  one  of 
the  most  nourishing  manufacturing  cities  of  France.  Its 
two  principal  brandies  of  manufacture  are  ribbons  and 
firearms;  30,000  I  loying  aboul   10,000  persons, 

are  in  operatl and  produce  ribl to  the  value  of  over 

innually,  which  are  sent  all  over  the  world, 
i    i   n  and  oolors :  WOO 
i  in  the  Ironworks,  and  produce,  be- 
large  quantities  of  outlery,  files,  nails,  etc.,  40,000 
-i  in  I  i.r  linn-  annually,  and  are  able  to  turn  out  800,000. 
it  the  ''ii.v  is  that  of  a  great  manufacturing 

place,  when al-smoke  makes  the  sky  and  coal-dust  the 

riin  :  yet  several  portions  are  Bpacious  and  consist  of  flni 
edifices.    The  first  railroad  of  Prance,  the  Chemin  de  fer 
.  Btianne  i  Lyon,  was  constructed  to  oarry  coal  to 
Lyons.    I  See  H  m  roads. 

Saint  Ensta'tins,  an  isl I  of  the  West  Cndies,  in 

the  I  ■  ip,  12  miles  N.  W.  of  St  Christopher,  be- 

longs to  thi  ■    Is,  though  the  language  spoken  is 

English.     Iraa,  B  sq.  m.     P.  2200.     At  the  olose  of  the 
eighteenth  eentury  ii  was  often  mentioned  as  the  centre  of 
iband  trade,  and  in   1780  it-  population  was  esti- 
mated at  25,000.     It  is  now  of  no  importanoe. 
Saint-Evremond,    See  Evrbmond. 
Saint  Ferdinand,  tp.,  St  Louis  eo.,  Mo.    P.  72U. 

Saint  I'ereol,  a  1 utiful  village  of  Montmorenci co., 

■.  Canada,  ""  the  X.  shore  of  the  St  Lawrence,  30 

miles  below  Quel Here  are  Beven  or  eight  waterfalls, 

whose  beauty  attracts  man]  Bummer  visitors.     P.  091. 
Saint-Flour,  town  "I    France,  department  of  Cantal, 

on  the  A  ii /..n.  baa ufaotures  of  pottery  and  glue,  which 

:i  high  reputation.     I*.  5786. 
Saint  i'ran'i-is,  eounty  of  E.  Arkansas,  on  St.  Fran- 
eis  and  L'AnguiUe  rivers,  traversed  bj  Memphis  and  Little 
Booh  11.  it.     Staples.  Indian  corn,  cotton,  and  sweet  po- 
Bwine  are  numerous.     Cap.  Forrest  City.     Area, 
q,  in.     P.  0714. 
Saint  Francis,  tp.,  Saint  Francis  Co.,  Ark.     P.  513. 
Saint  Francis,  tp.,  Greene  co.,  Ark.    P.  970. 
Saint  Francis,  tp.,  Phillips  oo.,  Ark.     P.  5061. 
Saint  Francis,  tp.,  Effingham  co.,  111.     P.  509. 
Saint  I'laniis,  p. -v.  and  tp.,  Anoka  co.,  Minn.  P.  106. 
Saint  Francis,  tp.,  Butler  oo.,  Mo.     P.  246. 
Saint  Francis,  tp.,  .Madison  co..  Ho.     P.  386. 
Saint   Francis,  a  river  of  Missouri   and   Arkansas, 
•  ii    whioh    States    it   partially   forms  the   boundary, 
rises  in  the  Iron  Mountain  district  of  B.  W.  Missouri,  and 
flows  s.  u\  Mississippi  near  Selena, 
Ark.,  i-  navigable  150  miles,  passes  through  u  continuous 
Bwamp  afU                                    md  spreads  into  numer- 
ous lakes,  "i t  whioh,  50  miles  long  by  20  wide  is  sup- 
posed to  have  been  produee  I  by  a  sinking  of  the  soil  at 
the  time  of  I                             ke  of  1811. 


Saint  Francis  Plantation,  tp.,  Aroostook  00.,  Me. 

Saint  Fran'cisrille,  p.-v.,  Denison  tp.,  Lawrcnco  co., 
III.,  mi  Wabash  River.     P.  131. 

Saint   Franciaville,  p.  r.,  oap.  o<  W.  Feliciana  par- 
ish, La.,  di  i  i       jippi 

lliwr   and    OB    Feliciana    and    W Iville    I'..   R.,    i-    a    Bhlp- 

llon.  and  has  1  weekly  newspaper. 

Saint  Francisville,  p.-v.,  Clarko  co.,  Mo.,        D 

1>.    10^. 

Saint    Francois',  ■ nty  c.f  S.  E.  Missouri,  on  the 

sourer-  of  St   I  i       r,  has  a  mountainous  bu 

including  a  portion  of  the  [ron  Mountain,  is  traversed  by 
Bt  I. ■■in-  in  i  Columbus  an  I  St  Louis  and  Texas  <l\- 


i.l  St  Louis  and  Iron  Mountain  R.  R.,  lias  extensive  iron- 
works,  and  raises  large  numbers  of  sheep  and  swine.  Cap. 
Farmington.      Vrea,  350  sq.  m.     P.  9741'. 

Saint  Francois,  tp.,  St.  Francois  co.,  Mo.     P.  1614. 

Saint  Francois,  tp.,  Wayne  co.,  Mo.     P.  1755. 

Saint  Francois  du  Luc,  p.-v.,  cap.  of  Yaraaska co., 
Quebec,  Canada,  on  the  river  St.  Francis,  near  its  mouth 
in  Lake  St  Peter,  60  miles  below  Montreal.  It  has  a  large 
trade  and  many  barges  arc  built  here.     P.  about  800. 

Saint  Gall,  canton  of  Switzerland,  bounded  E.  by  the 
Rhine  and  V  by  the  Lake  of  Constance.  Area,  749  sq. 
in.  Pop.  191,015,  of  win. in  116,060  are  Roman  Catholics 
and  74,573  Protestants.  The  surface  exhibits  a  thoroughly 
alpine  character — mountains  covered  with  forests,  pastures, 
and  siiuw  and  ire.  and  valleys  studded  with  vineyards, 
Orchards,  and  corn-fields.  Agriculture,  dairy-farming,  and 
wine-cultivation  are  the  principal  branches  of  industry. 

Saint  Gall,  town  of  Switzerland,  capital  of  tho  canton 
of  St.  Cull,  mi  tin-  Steinach,  in  a  valley  at  an  elevation  of 
2152  feet.  It  was  formerly  fortified,  but  its  walls  and 
ramparts  have  been  transformed  into  promenades.  It  has 
u  tine  cathedral,  many  good  educational  institutions,  2 
large  public  libraries,  and  extensive  manufactures  of  wool- 
len, linen,  and  cotton  fabrics,  especially  line  muslins  and 
printed  calicoes.     P.  16,676. 

Saint  Gaudens',  town  of  France,  department  of 
Haute  Garonne,  on  the  Garonne,  has  manufactures  of  por- 
celain, faience,  tiles,  leather,  and  paper,  and  a  trade  in 
agricultural  products.     P.  5183. 

Saint  George,  port  of  entry  of  Charlotte  co.,  N.  B., 
on  Passamaquoddy  Bay,  at  the  mouth  of  the  river  Maga- 
guaduvic.  which  affords  water-power  anil  brings  down 
abundance  of  timber.  The  town  has  a  large  lumber-trade, 
a  custom-house,  3  gang  saw-mills,  4  churches,  beautiful 
residences,  and  several  public  buildings.     P.  about  600. 

Saint  George,  v.  and  hundred.  Newcastle  co.,  Del., 
on  Chesapeake  and  Delaware  Canal.  P.  of  v.  265;  of 
hundred,  5075. 

Saint  George,  p.-v.  and  tp..  Pottawattamie  co.,  Kan., 
on  Kansas  Pacific  Ii.  K.     P.  of  v.  US;  of  tp.  435. 

Saint  George,  p.-v.  and  tp.,  Knox  co.,  Me.,  on  At- 
lantic Ocean,  at  the  mouth  of  Penobscot  Bay.     P.  2318. 

Saint  George,  tp.,  Benton  eo.,  Minn.     P.  317. 

Saint  George,  city,  cap.-  of  Washington  co.,  Ut.,  on 
Utah  Southern  R.  R..  350  miles  S.  W.  of  Salt  Lake  City, 
contains  a  handsome  tabernacle,  a  public-ball,  4  school- 
houses,  a  large  establishment  for  making  wine  and  canning 
fruit,  a  court-house,  a  temple  of  magnificent  structure 
and  proportions,  and  1  newspaper.  St.  George  produces 
many  rare  and  delicious  fruits,  domestic  and  exotic.  There 
are  ten  extinct  volcanoes  in  the  neighborhood,  and  this 
whole  region  is  rich  in  mineral  deposits.     P.  1142. 

J.  E.  Johnson,  Ed.  '*  Utah  Pomologist." 

Saint  George,  p.-v.  and  tp.,  Chittenden  co.,  Vt.  P. 
111. 

Saint  George,  p.-v.,  cap.  of  Tucker  co.,  West  Va., 
on  Cheat  River.     P.  864. 

Saint  George's  Channel,  connecting  the  Irish  Sea 
with  the  Atlantic  and  separating  Ireland  from  Wales,  is 
I  nil  miles  long  and  iib  miles  broad. 

Saint  George's  Parish,  tp.,  Colleton  co.,  S.  C,  on 
South  Carolina  R.  R.      P.  3993. 

Saint-Gennain-en-Laye,or  simply  Saint-Ger- 
main, town  of  France,  department  of  Seine-et-Oisc,  on 
the  left  bank  of  the  Seine,  on  the  outskirts  of  the  forest  of 
St. -Germain,  which  comprises  I0.S73  acres.  The  magnif- 
icent palace  is  now  used  for  barracks.     P.  22,862. 

Saint  Ger'mans  (Emv.'iin  Granvillk  Eliot),  LL.D., 
Eari,  of.  b.  in  England  Aug.  29,  1798;  educated  at  Christ 
Church,  Oxford;  served  for  several  years  in  various  Eu- 
ropean capitals  as  attache  and  secretary  of  legation;  en- 
ten. I  Parliament  as  a  Liberal  1823;  was  a  lord  of  the 
treasury  1827-30;  was  envoy  to  Spain  1834—35:  chief  sec- 
retary for  Iiel.mil  1841—45;  became  privy  councillor  1841 ; 
led  to  the  earldom  on  the  death  of  his  father  Jan. 
19.  1st,,;  became  postmaster-general  1846;  was  lord  lieu- 
tenanl  of  Ireland  185&-55,  lord  steward  of  the  household 
1857-58,  and  again  1859-65,  and  attended  the  pri.nce  of 
Wales  in  his  tour  in  the  U.  S.  1860. 

Saint  Grrvais',  p.-v.,  IScllcehasseco.,  Quebec,  Canada, 
21  mile- s.  B.  of  Quebec.  It  has  a  convent  and  a  good  trade. 

P.  about  Sail. 

Saint  Gilles,  town  of  France,  department  of  Gard, 
trades  much  in  wine  and  brandy.      P.  6365. 

Saint  (.ill  hard',  Tun'nel  of.  From  remote  ages  un- 
til a  very  reoent  period  most  of  the  travel  and  a  very  largo 
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proportion  of  the  transport  of  merchandise  between  Italy, 
including  her  seaports  on  the  one  hand,  and  Switzerland, 
North-eastern  France,  Central  and  Western  Germany,  and 
Northern  Europe  on  the  other,  were  conveyed  over  Alpine 
passes  having  their  northern  terminus  in  Switzerland. 
After  the  construction  of  the  three  great  carriage-roads — 
the  Simplon  in  1806.  the  Spliigen  in  1818,  and  the  St. 
Gothard  in  1830 — these  routes  monopolized  most  of  the 
transit,  though  the  Stelvio,  the  Brenner,  and  other  less 
conspicuous  passes,  and  especially  that  of  Mont  Cenis, 
maintained  an  active  competition  with  the  Swiss  high- 
ways. The  completion  of  the  Brenner  railway  from  Inns- 
prii.li  to  Verona  (1867),  and  the  opening  of  the  Frejus  (or 
Mont  Cenis)  tunnel  (1870),  at  once  intercepted  a  great  pro- 
portion of  this  important  communication  ;  and  tho  con- 
struction of  a  new,  direct,  and  independent  railway  route 
arross  the  Alps  was  felt  to  be  a  matter  of  vital  necessity  to 
Northern  Italy  and  Switzerland,  as  well  as  of  great  inter- 
est to  the  Rhine  provinces,  and  indeed  to  all  the  western 
and  central  German  states.  A  line  following  substantially 
the  course  of  the  Simplon  road  was  at  first  the  favored 
project,  and,  being  sustained  by  French  influence,  if  not 
by  French  capital,  the  construction  was  put  under  con- 
tract, and  the  grading  nearly  finished  to  the  northern  foot 
of  the  Alps  at  Brieg,  and  the  southern  at  Domo  d'Ossola. 
But  it  was  soon  seen  that  the  importance  of  this  route  was 
local  and  not  national,  and  that,  as  on  the  Swiss  slope  it 
was  necessarily  confined  to  the  valley  of  the  upper  Rhone, 
and  must  debouch  on  the  frontier  Lake  of  Geneva,  it  would, 
like  the  Mont  Cenis  route,  be  directly  tributary  to  French 
interests,  and  serve  rather  to  divert  traffic  from  Central 
Switzerland  and  Germany  than  to  conduct  it  to  them  ;  and 
consequently  the  works  were  suspended,  and  the  project, 
for  the  time  at  least,  abandoned.  The  choice  now  lay  be- 
tween tho  Spliigen  and  the  St.  Gothard  routes,  though  the 
Lukmanier,  the  Septimer,  and  some  other  minor  passes  had 
their  advocates.  It  was  said  that  the  Spliigen  route  re- 
quired a  tunnel  of  but  4  miles  in  length  ;  that  the  other 
technical  difficulties  were  much  less  considerable  than  upon 
the  St.  Gothard  line;  that  at  the  N.  it  might  communicate 
directly  with  the  Lake  of  Constance,  and  by  the  basin  of 
the  Lake  of  Wallenstadt  with  the  Lake  of  Zurich,  and  thus 
furnish  an  eligible  channel  of  transit  to  North-eastern 
Switzerland  and  Germany,  while  its  southern  junction  with 
the  Italian  lines  would  be  not  less  advantageous  than  that 
of  the  rival  route.  But  an  objection  corresponding  to  that 
which  had  proved  fatal  to  the  Simplon  route  was  urged 
with  decisive  effect  against  the  Spliigen — tho  fact,  namely, 
that  it  must  pass  down  the  valley  of  the  upper  Rhine,  and 
of  course  along  the  Austrian  frontier,  and  accordingly,  like 
the  Simplon,  be  liable  to  interruption  and  control  by  a  hos- 
tile force  in  case  of  European  complications  which  should 
disturb  the  neutrality  of  Switzerland. 

The  St.  Gothard  line,  on  the  contrary,  would  commence 
on  the  Lake  of  Lucerne  in  the  very  heart  of  the  confed- 
eracy, pass  entirely  on  Swiss  soil,  far  removed  from  the 
eastern  and  western  frontiers,  to  Lago  Maggiore  anil  to 
tho  Lake  of  Lugano,  and  there  easily  connect  with  the  Ital- 
ian lines,  and  especially  with  the  port  of  Genoa.  The  only 
serious  objection  was  the  unavoidable  necessity  of  a  tunnel 
more  than  (J  miles  in  length,  which  of  course  would  involve 
both  a  great  expenditure  and  a  long  delay  in  the  comple- 
tion of  the  route.  This  objection  was,  however,  overruled, 
the  St.  Gothard  route  adopted,  and  Oct.  15,  1869,  a  treaty 
was  concluded  between  Italy  and  Switzerland,  by  which 
the  principal  points  relative  to  route,  construction,  and  con- 
nections were  determined,  and  on  Oct.  28,  1871,  tho  Ger- 
man empire  adhered  to  the  treaty.  The  convention  stipu- 
lated that  the  summit-level  of  the  line — which  naturally 
falls  within  the  tunnel — should  not  be  at  a  greater  height 
than  1162)  metres  above  the  sea,  and  that  the  tunnel  should 
follow  a  straight  lino  between  Airolo  and  Goschenen;  the 
shortcut  radius  of  the  curves  was  fixed  at  300  metres;  tho 
maximum  of  the  grades  not -to  exceed  25: 1000  (or  132  feet 
to  the  mile),  except  for  a  short  distance  near  Biasoa,  where, 
in  case  ..I'  necessity,  20 ;  1000  might,  bo  allowed.  The  three 
contracting  powers  were  to  contribute  to  the  enterprise 
85,000,000  francs,  in  the  proportion  of  45,000,000  by  Italy, 
20,000,000  by  Switzerland,  and  20,000,000  by  Germany. 
This  convention  was  adopted  as  a  basis  at  a  conference  in 
which  the  great  Italian  and  Swiss  railways  and  various 
Italian  and  Swiss  local  jurisdictions  were  represented,  and 

a  c ipany  formed  in  accordance  having  been  incorporated 

and  organized,  proposals  for  construction  were  at  once  in- 
vited. Ibis  company 'is  charged  with  the  construction  and 
operation  of  the  line  from  the  Lake  of  Lucerne  to  the  Lago 
Maggiore  and  the  Lake  of  Lugano  only,  tho  connecting 
lines  being  otherwise  provided  for. 

(In  Aug.  7.  1*72.  a  contract  was  concluded  hetween  tho 
company  and  M.  Louis  Favre  of  Geneva  lor  the  perfora- 
tion of  the  tunnel  by  him  within  eight  years  from  the  ac- 


ceptance of  the  contract  by  the  Swiss  government,  at  fixed 
rates  per  metre  lineal  measure,  amounting  altogether  to 
48,500,000  francs,  with  a  large  premium  in  case  of  comple- 
tion of  the  works  in  a  shorter  time,  and  a  heavy  penalty 
in  case  of  delay.  The  contract-price  covers  all  expenses, 
whether  direct  or  accessory,  including  revetement  where 
necessary,  estimated  at  about  half  the  length  of  the  tunnel, 
and  all  risks  and  contingencies  from  whatever  cause  aris- 
ing. The  length  of  the  tunnel  is  14,900  metres,  or  16,295 
yards,  equal  to  rather  more  than  9.^  miles.  Its  cross-sec- 
tion is  the  same  as  that  of  tin-  Frejus  tunnel  (see  Frejus), 
and  the  same  technical  methods  of  excavation  are  followed  ; 
bat  the  contractor  has  the  advantage  of  employing  the  most 
improved  machinery  from  the  beginning,  and  of  using  dy- 
namite and  other  explosives  not  known  until  the  work 
on  the  Frejus  tunnel  was  far  advanced.  Besides  this,  the 
slopes  of  the  overlying  mountain  are  not  so  steep  as  to 
prevent  the  sinking  of  a.  considerable  number  of  shafts, 
if  necessary,  though  it  has  not  been  found  expedient  to 
resort  to  them. 

The  line  of  the  tunnel  leaves  the  St.  Gothard  carriage- 
road  to  the  left  at  Airolo,  and  running  about  5°  W.  of  N. 
passes  under  the  Kastelhorn,  2977  metres  high,  the  St.  Anna 
glacier,  the  village  of  Andermatt,  the  river  Beuss  about  at 
the  Devil's  Bridge,  and  comes  out  at  Goschenen,  at  the 
level  of  that  village  and  the  carriage-road.  At  ehe  south- 
ern end  is  a  curve  of  junction  145  metres  in  length,  but,  as 
in  the  case  of  the  Frejus  tunnel,  a  straight  gallery  is  ex- 
cavated through  the  mountain  from  terminus  to  terminus. 
The  station  at  Airolo  is  1145  metres  above  the  sea.  From 
this  point  the  grade  ascends,  at  the  rate  of  -foVo^h'  7400 
metres;  then  follows  the  summit-level  of  180  metres  at  the 
height  of  1152.4  metres,  or  10  metres  lower  than  the  high- 
est limit  allowed  by  the  convention  ;  then  a  descending 
grade  of  5.82  :  1000,  7457  metres,  to  the  northern  terminus 
at  the  station  of  Goschenen,  1109  metres  above  the  sea. 

Yearly,  quarterly,  and  monthly  reports  are  published  by 
the  board  of  direction,  furnishing  the  fullest  information 
upon  all  points  of  interest  connected  with  the  execution  of 
this  great  work.  The  most  improved  drilling  machinery 
has  been  employed  from  the  beginning.  The  work  has 
been  frequently  impeded  by  the  caving  in  of  the  rock  and 
by  the  irruption  of  water  from  fissures  in  the  strata.  On 
Jan.  31,  1876,  the  heading,  including  both  ends  of  the 
tunnel,  had  been  carried  18,23Si  feet,  but  the  enlarge- 
ment of  the  excavation  had  not  kept  pace  with  the  prog- 
ress of  the  heading.  The  St.  Gothard  Railway  will 
form  the  shortest  line  of  transit  between  the  valley  of  the 
Rhine  and  the  Mediterranean  ;  and  when  we  consider  the 
geographical  relations  of  tho  countries  it  serves  to  con- 
nect, and  the  vast  political,  military,  and  commercial  in- 
terests which  will  be  affected  by  it,  we  may  safely  charac- 
terize it  as  the  great  artery  of  European  international  life 
and  circulation,  and  as  the  most  important  work  of  mate- 
rial improvement  yet  projected  on  that  continent.  The 
perforation  of  the  tunnel  was  completed  Feb.  29,  18S0, 
but  it  was  not  then  ready  for  use.       George  P.  Marsh. 

Saint  Gregoire',  p. -v.,  Nicolet  eo.,  Quebec.  Canada, 
on  the  St.  Lawrence  River,  6  miles  above  Three  Rivers,  has 
a  large  academy  and  a  good  trade.     P.  about  600. 

Saint  Hel'en,  p.-r.,  cap.  of  Columbia  eo.,  Oregon,  on 
Columbia  River. 

Saint  Hele'na,  an  island  of  the  British  empire,  in 
South  Atlantic  Ocean,  lat.  15°  55'  S.  and  Ion.  5°  44°  W. 
It  is  10i  miles  long  and  6i  broad,  enclosing  an  area  of  47 
sq.  m„  with  a  pop. 'in  1871  of  6241.  St.  Helena  was  discov- 
ered by  Juan  do  Nova  Castella.  the  Portuguese  navigator, 
on  May  21,  1501  (St.  Helena's  Hay),  but  continued  un- 
known'to  other  nations  until  15SS,  when  it  was  observed 
by  ('apt.  Cavendish.  It  remained  uninhabited  until  the 
Dutch  took  possession  of  it.  In  1073  it  was  taken  from 
the  Dutch  by  England,  and  soon  after  the  Bast  India  Com- 
pany was  granted  a  charter  by  Charles  II.  for  its  posses- 
sion. It  has  now  reverted  to  the  British  crown.  The 
only  good  inlet  is  St.  James's  Buy,  on  the  N.  \V.  of  the 
island,  possessing  a  good  harbor,  where  the  chief  town 
(Jamestown)  is  built.  Though  800  miles  from  the  nearest 
land,  Isle  ..f  Ascension,  and  1100  miles  from  the  nearest 
point  of  the  African  continent,  it  is  one  of  the  best  known 
of  all  the  solitary  islands  of  the  world,  as  being  the  place 
of  exile  and  death  of  Napoleon  Bonaparte,  and  because  .if 
ils  importance  as  a  stopping-place  for  provisions  and  water 
fur  ships  engaged  in  the  European  and  East  India  trade. 

Saint  Helena,  parish  of  E.  Louisiana,  between  lan- 
giparoa  and  Amite  rivers,  has  a  rolling  surface  ami  a  fer- 
tile soil.  Staples,  Indian  corn,  cotton,  sweet  potatoes,  and 
wool.     Cap.  Grcensburg.     Area,  150  sq.  in.      P.  5423. 

Saint  Helena,  p.-v.,  Napa  co.,  Cal.,  on  California 
Pacific  11.  R. 
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vuiit  Ilrii  ii. i.  and  tp„  cap.  of  Cedar  eo.,  Neb., 

i'n  U 

Baial  Helena,  tp.,  Beaufort  i 6.  I  .     P.  0152. 

*■  mit  1 1  r  l  rii'-.  id,  county  of  Lancas- 

:  buill  and  filthy,  but  has  exti 

■rare,  leather,  and  vine- 

s  ;u  ii  i  ||.  i  in'-,  capital  of  the  island  of  Jersey,  on  its 

harbor,  is  fortified  and  defended 

arriea  on  an  extensive  trade.    1'. 

s;liiii  iiiiairr'.  de     It  oi  in   .  b.  a)  Orleans,  Prance, 

auditor  to  the  oouncil  of  state  at 

. in|. .i'n.- 1  the  .Ink.'  "i  Luxembourg  in  his  voy- 

Bi  nil :  spenl  tbw  »U        I  resi  arohi   . 

ag ipeeially  the  southern  province  and  the 

...  the  l.  n  hank  "f  the  Paraguay,  and  published 
..ii  In-  return  several  works  on  tin-  natural  history  ol 
the  most  important  being  FVora  Brat 

rola.,  1825  32).     He  boos ■  member  of  the  Institute, 

and  .1.  nt  Orleans  Sept  30,  I 
Siiiiit-llihiiu  .  tl<'     Marco),   the    pseudonym    of 

Kwlb  Marc  Hilairk,  b.  al t  1700;  ua-  educated  n<  a 

nt  the  .-"tin  of  Napoleon  I.,  but,  left  without  any  em- 

|.tn\  tii.nt' after  the  Ftt  mk  up  literature  merely 

means  "l  living,  writing  biographies  of  the  duke  of 

lii'rri  mi. I  ili tesans  of  the  Palais  Royal,  and  cotn- 

ini'ii  •>■  I  after  1830  to  publish  his  bunks  on  Napoleon  I.. 

wbiofa  were  actually  devoured:    1/ t'rei  d'un  Page  de  I" 

■  vol    .  L830),   Lee  Petite  Appartemente  de 
T>t>i  fatal- Cloud    ei   de  l><   Ualmaieon   (2    vols., 

.    de  la   Vie  privti    o\    tfapolton    (2   vols.. 
iNlimes  tin    7'..../.-  •/.    VEmpire  (6  v..!s.. 
I  many  more,  none  <>!'  which  bus  any  histori- 
cal value,    "m*  "I  bis  later  works  was  a  Hittoire  •/■  A/a- 
i 
Sunn- llil.uri',  (Jeoffroy.     Sir  tii.in  i;nv  St.-Hi- 
I.  tlltK. 

Siitni- llilairr   (Jules).    Bee  Babtbxxeuy  St.-Hi- 

i  LIRB. 

Saint  II  y  <u' in  I  In.,  .n  lit  v  ..I  Quel Canada,  bound- 
ed W.  by  the  river  Riohelieu,  and  traversed  by  Grand 
Trunk  Railway,  Quebec  division.    Cap.  St.  Hyacinths.    P. 

Saint  1 1  \  ;i  c  i  nt  h  f ,  lity.  cap.  of  St.  Hyaointhc  co., 
Quel,  fjrand  Trunk  Railway  and  the  nav 

igable  Tamaska  an. I  Blaok  rivers,  35  miles  K.  N.  E.  of 
Montreal.  It  contains  a  Roman  Catholic  college  and 
-.'unitary,  a  hospital,  and  an  academy,  I  large  bridges,  3 
tnd  numerous  manufactories.  Among  the  fine 
buildings  are  the  college,  bishop's  palace,  city  hall,  ami 
market.  The  town  has  a  lively  trade  by  rail  and  some  by 
steamer.  There  are  I  tri-weekly  and  3  weekly  newspapers. 
Tbi-rr  an-  three  municipalities — the  city  proper,  p.  3746; 
the  parish  ..l'  Si.  Ilya. 'initio,  p.  2581  ;  and  St.  llyacintho  to 
■  ir.  p,  7>s. 

Saint  [gnace'j  tp.,  Mackinac  co.,  Mich.,  on  the  N". 

<u   Mackinaw,  opposite  .Mackinaw  city, 

iv. i-  the  -.-.it  of  an  early  Jesuit  mission,  where  Father  Mar- 

quette  resided  tor  -..uie  years,  ami  whi.h  was  the  rendez- 

I  many  exploring  expeditions.     P.  105. 

Bainliae',  the  pseudonym  of  Joseph  Xavibh  Boni- 

i  w.  o.  .ii    Paris  .Inly  In.  'l7'.is:  published  a  volume  of 

i-  w.ll  received  :  bee  imc  one  of  the 

most  prolific  writers  for  the  stage,  producing,  alone  or  in 

with  Scribe,  Duvert,  Masson,  ami  others,  about 

200   play-,  aid  published   in    1836  his  celebrated   sketch 

/•  ■    ofa,  which  ran  through    in  editions,  "a.-  translated 

into  all  European  languages,  and  reoeived  the  Montyon 

from    the   Academy.      Another    of    his    numet 
sketches,  a  novel,  &  »'  1 1857  I,  made  a  great  sensation  ami 
anslated  int..  English      /'.  Solitary  of  Juan  I 

m,  1861  ■.  al-..  his 
i  o/lAi   Da*  is;  |, 

illustrated  by  tin-'  ive  Dore.     D.  i     Paris  Jan.  21,  I  - 

Vuiit    In  igoeS,  n..T.  ami    tp..  St.   Mary's   CO.,  .M.I.. 
forming  the  peninsula  between  Potomac  River  ami  (  I 
Bay.     I',  i  - 
Snint  Ives,  town  ..f  England,  county  of  Cornwall,  has 
I  harbor  on  St.  I         I  lan-.-  pilcbat  1   fishery, 

an  1  an  active  trade  i .pper.  till,  and  SlatO.       P. 

Saint  James,  parish  of  S.  E.  I  ,1  on 

the  N.  B.  I.-,  Lake  Maurepas,  ami  on  thi  Lake 

des  Allemaods,  an. I  intersected  bj  Mississippi  B 

level  surface  ami  an  alluvial  fertile   soil,  ami  is  intei 

by  New  Orleans  Mobile  ami  Texas  1'..  R.    Staples, 

itton,  and  rice.    tap.  i  onvont.     Ires 
1'.  10,162. 


Saint  James,  p. -v.,  St.  James  parish,  La.,  on  the  W. 
bank  of  the  .Mississippi  Kiver. 

Saint  James,  p.-v.,  cap,  of  Manitou  co..  Mich.,  on 
Qreat  Beaver  [Bland  in  Lake  Michigan,  was  formerly  in- 
habited  by  a  number  of  Mormons  who  had  seceded  from 

Ii...  hi. un  body  "f    the  sect. 

Saint  James,  p.-v.  and  tp..  Watonwan  co.,  Minn.,  on 
St.  Paul  and  Sioux  City  R.  R.     P.  111. 

Saint  James,  tp..  Mississippi  co..  Mo.     P.  505. 

Saint  James,  p.-v.  and  tp.,  Phelps  co.,  Mo.,  on  At- 
lantic and   I'i  .-it..'   K.  II.      I'.   1531. 

Saint  James,  p.-v.  and  tp.,  Cedar  co..  Neb.     P.  327. 

Saint  James,  tp..  Charleston  co.,  S.  C,  on  Cooso 
Creek.     P.  7705. 

Saint  James,  tp.,  Charleston  co.,  S.  C,  on  Santco 
River.     P.  2657. 

Saint  James,  tp..  Clarendon  eo.,  S.  C.     P.  (HO. 

Saint  Jean  Haptiste',  a  thriving  suburb  of  Month  t:  vt. 
(which  sect,  Hochelaga  co.,  Quebec,  Canada.  It,  ia  con- 
ii. .  led  by  street  railway  with  the  city.  1  radio  distant.     P. 

I  IMS. 

Saint-Jean  d'Acre.     Sec  Acre. 

Saint  Jean  d'Angely',  town  of  France,  department 
of  Charente-Inferieure,  on    the    Boutonne,  manufactures 

Berge,  gunpowder,  and  brandy,  and  has  041:1  inhabitants. 

Saint  Jean  Molenbeek',  town  of  Belgium,  province 
of  Brabant,  on  the  Senne.  has  iron-foundries  and  manufac- 
tures of  soap  ami  carpets.     P.  22,712. 

Saint  Jerome',  p.-v.,  cap.  of  Terrebonne  co.,  Quebec, 
Canada,  '.'>'■'•  miles  N.  W.  of  Montreal.  It  has  a  line  water- 
power,  a  large  woollen-mill,  and  other  manufactories,  P. 
I  159. 

Saint  John,  county  of  New  Brunswick,  consisting  of 
a  narrow-  strip  extending  along  the  X.  W.  shore  of  the  Bay 
of  Fundy.  It  is  generally  very  fertile  and  well  cultivated, 
and  is  traversed  by  the  railways  centring  at  St.  John,  the 
capital.     P.,  including  the  city  of  St.  John,  52,303. 

Saint  John,  city  and  seaport,  cap.  of  St.  John  co., 
Now  BrunBwick,  Canada,  on  a  harbor  of  the  same  name  in 
the  Bay  of  Fundy,  at  the  mouth  of  St.  John  River,  54 
miles  S.  E.  of  Fredericton,  is  very  regularly  and  hand- 
somely laid  out,  some  of  the  streets  being  cut  through  solid 
rock  to  a  depth  of  30  feet;  is  divided  by  a  projecting  rock 
into  an  tipper  and  lower  town;  has  several  fine  public 
edifices,  including  the  Carlcton  city  hall,  the  court-bouse, 
opera-house,  academy  of  music,  city  and  marine  hospitals, 
provincial  lunatic  asylum,  market-house,  post-office,  Ro- 
man Catholic  cathedral,  and  the  Dominion  penitentiary,  a 
mile  outside  the  city;  is  well  supplied  with  water  from 
Little  River;  has  one  of  the  finest  harbors  on  the  Atlantic 
c  mi.  always  free  from  ice;  has  a  fine  breakwater  and  a 
magnificent  lighthouse  on  Partridge  Island,  with  average 
annual  entrance  of  above  1100  vessels,  having  an  average 
of  ah. nit  1011,11110  tons,  the  annual  value  of  imports  being 
about $8,000,000  and  of  exports  $4,000,000;  is  connected 
with  Fredericton  and  with  Bangor.  Me.,  by  European 
and  North  American,  and  with  Halifax,  N.  S.,  by  Inter- 
colonial R.  R. ;  is  connected  by  lines  of  steamers  with 
Fredericton,  Annapolis,  N.  S.,  Portland,  Me.,  and  other 
ports  on  the  eastern  coast :  receives  by  St.  John  River, 
and  exports  large  quantities  of  lumber  to  the  V .  S.  and 
West  Indie- :  has  extensive  shipyards,  where  50  to  60 
ships  are  annually  built;  has  important  manufactures, 
especially  "I  ironware,  furniture,  carriages,  boots  and  shoes, 
paper,  cotton  goods,  rope,  and  hats:  has  sea-fisheries  of 
considerable  value,  0  or  10  banks,  public  or  private,  ,'il 
churches,  1  daily  and  9  weekly  newspapers,  .'!  orphan 
asylums,  several  eomiii. ..lions  hotels,  an  abundance  of  pub- 
lic and  private  academies  and  schools,  an  historical  and  a 
fic  society,  an  efficient  fire  department,  a  municipal 
government  by  a  mayor,  9  couneilmen,  and  9  aldermen, 
representing  the  same  number  of  wards,  and  is  connected 
eel  -us  with  the  large  town  of  Portland  (p.  1871, 
12,520),  which  i-  practically  a  suburb,  and  with  Carlcton, 
a  (Million  of  the  city  situated  on  the  W.  side  of  the  river, 
which  enters  the  harbor  through  a  rocky  gorge  only  100 
yard  wide,  spanned  by  a  magnificent  suspension  bridge 
100  feet  high.  The  river  has  at  this  point  a  fall  at  low  tide 
of  12  feet.  I. ut  as  the  tides  in  the  harbor  rise  from  17  to  20 
feet,  the  waters  of  the  river  and  those  of  the  harbor  are  al- 
ternately higher,  and  arc  twice  each  day  at  the  same  height 
for  a  few  minutes,  at  which  time  vessels  pass  the  falls  with 
entire  ease.  Saint  John  was  settled  at  the  close  of  the 
American   Revolution  by  loyalist-,  chiefly  from  the  New 

England  Slate-,  and   r lived  a  citv  .'barter  1785.     P.  in 

1861,  28,805;  in  1S75  (including   Portland  and  other  sub- 
. i limit  50,000.    Loss  by  the  great  fire,  June  20, 1S77, 
about  $10,000,000. 
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Saint  John,  p. -v.,  Duquoin  tp.,  Perry  CO.,  111.,  on  Illi- 
nois Central  R.  R.     P.  356. 

Saint  John,  p. -v.  and  tp.,  Lake  eo.,  Ind.     P.  1442. 

Saint  John,  tp.,  Harrison  co.,  la.     P.  loll". 

Saint  John,  tp.,  New  Madrid  co.,  Mo.     P.  403. 

Saint  John,  tp.,  Hertford  co.,  N.  C.     P.  211  Hi. 

Saint  John  (Bayle),  son  of  James  A.,  b.  in  London, 
England,  Aug.  9,  1S22;  educated  as  an  artist;  resided  or 
travelled  for  several  years  in  the  East  and  in  Africa  :  wrote 
at  an  early  age  for  London  periodicals,  and  was  author  of 
Advmturet  in  the  Libyan  Desert  (1849),  Two  Years'  Resi- 
dence in  a  Levantine  Family  (1850),  Villagi  Life  ill  Egypt 
(1852),  The  Turks  in  Europe  (1853),  The  Subalpine  King- 
dom, or  Experiences  and  Studies  in  Savoy,  Piedmont,  and 
Genoa  (1S56),  containing  some  curious  documents  on  Rous- 
seau :  Legends  of  the  Christian  East  (1850),  Montaigne  the 
Essayist,  a  Biography  (1857),  and  an  abridged  translation 
of  the  Memoirs  of  the  Duke  of  Saint  Simon  (I  vole.,  1857,. 
He  wrote  for  many  London  periodicals,  and  was  foreign 
editor  of  a  dailv  paper  at  the  time  of  his  death,  at  London 
Aug.  1,  ISM. 

Saint  John  (Henry).     See  Bolingbroke. 

Saint  John  (Horace  Roscoe),  son  of  James  A.,  b.  in 
Normandy,  France,  July  6,  1S32;  was  educated  under  the 
direction  of  his  father;  studied  Oriental  literature;  pub- 
lished a  Life  of  Columbus  (1850),  History  of  British  Con- 
quests in  India  (1852),  History  and  State  of  the  Indian 
Archipelago  (2  vols.,  1853),  and  has  been  for  many  years 
a  leader-writer  and  special  correspondent  for  the  London 
daily  press.  He  married  a  daughter  of  Thomas  Roscoe,  a 
lady  who  has  published  Lives  of  Audubon  (1856)  and  of 
Masaniello  (1865),  and  an  essay  entitled  Englishwomen  and 
the  Age  (1860). 

Saint  John  (James  Augustus),  b.  in  Caermarthenshire, 
Wales,  Sept.  24,  1801 ;  educated  at  the  village  school,  and 
by  tile  aid  of  a  neighboring  clergyman  acquired  a  good 
knowledge  of  languages,  ancient  and  modern,  including 
Arabic  and  Persian;  was  at  an  early  age  engaged  by  Mr. 
J.  S.  Buckingham  as  sub-editor  of  the  Oriental  Herald  ; 
started  the  London  Weekly  Review  1S27  ;  settled  in  Nor- 
mandy 1829;  travelled  in  Norway  the  same  year;  visited 
Egypt  and  Nubia  with  his  family,  ascending  the  Nile  to 
the  second  cataract  in  a  vessel  chartered  for  the  purpose ; 
made  several  interesting  discoveries  in  physical  geography 
and  archaeology,  including  that  of  the  site  of  the  tomb  of 
Osiris  on  the  Sacred  Isle;  explored  Lake  Moms;  followed 
the  (supposed)  track  of  the  Israelites  through  the  Desert  of 
Sinai ;  returned  to  England  by  way  of  Malta,  Sicily,  and 
Naples;  gave  an  account  of  this  journey  in  bis  Egypt  and 
Mohammed  Ali  (1834),  Description  of  Egypt  and  Nubia 
(1844).  and  [sis,  on  Egyptian  Pilgrimage  (1853);  wrote  at 
Chantilly,  France,  an  elaborate  work.  The  Hellenes,  or  the 
Manners  and  Customs  of  Ancient  Greece  (3  vols.,  1842),  in 
which  he  was  assisted  by  his  son  Bayle;  became  nearly 
blind  while  so  occupied,  but  subsequently  partially  recov- 
ered his  sight :  published  The  Nemesis  of  Power  ( 1854),  the 

History  of  the  Four  Conquests  of  England  (2  vols.,  1862), 
a  Life  of  Sir  Walter  Raleigh  (2  vols..  1808);  several  novels, 
including  Tales  of  the  Ramadhan  (1835),  Margaret  Ra- 
venscroft,  or  Second  Lore  (ls:;.V),  Sir  Cosmo  Digit/  (1844), 
The  Ring  and  the  Veil  (1856),  and  Weighed  in  the  Balance 
(1864);  two  religious  treatises,  Philosophy  at  the  Foot  of 
th,  Cross  (1854)  and  The  Preaching  of  Christ,  its  Nature 
and  Const  uuenees  (1855);  a  biography  of  Louis  Napoleon, 
Emperor  of  the  French  (1857);  a  treatise  on  The  Educa- 
tion of  the  People  (1858);  and  has  edited  Sir  Thomas 
Browne's  Religio  Medici  and  Hydriotaphia,  Lady  Mary 
AVortley  Montagu's  Letters  from  the  Levant,  Banyan's  Pil- 
f/rim's  Progress,  Locke's  Philosophical  Works,  Sir  Thomas 
Mon's  Ctopia,  Bacon's  Atlantis,  and  the  Prose  Works 
of  Milton  (3  vols.,  1848),  the  latter  in  Bonn's  Standard 
Library. 

Saint  John  (Oliver),  b.  at  Stanton,  Oxfordshire,  Eng- 
land, about  1  508  ;  studied  at  Queen's  College,  Cambridge, 
and  at  Lincoln's  Inn  ;  was  called  to  the  bar  1626  ;  married 
in    1620  a  lady  who  was  nearly  related  both  to   Hampden 

I   to   Cromwell;    was  prosecuted   by   the  Star   Chamber 

1630;  was  one  of  the  counsel  for  Hampden  in  the  great 
ship-money  trial,  Nov..  1637,  and  obtained  a  great  reputa- 
tion by  his  argument  on  that  occasion  :  married  as  bis 
second  wife  Elizabeth  Cromwell,  cousin  of  Oliver,  Jan.  21. 
1688;  was  elected  to  the  Short  and  the  Long  Parliaments 
1640;  became  solicitor-general  Jan.  20,  1641.  a  commis- 
sioner of  the  great  seal  Nov.,  1643  :  was  one  of  the  Parlia- 
mentary commissioners  appointed  to  treat  for  peace  at  1  x- 
bridge  Jan.,  1645  ;  became  lord  chief-justice  of  the  common 
pleas  Nov.  22.  1648;  took  no  part  in  the  trial  of  Charles  I., 
which  he  probably  disapproved;  was  a  joint  ambassador 
to  the  Netherlands  Mar.,  1651,  commissioner  for  the  affairs 


of  Scotland  in  October,  and  a  member  of  the  council  of 
state  in  November  of  the  same  year:  became  afterward 
chancellor  of  the  University  of  Cambridge :  was  opposed 
to  the  later  policy  of  the  Protector,  but  retained  bis  office 
under  both  Oliver  and  Richard  Cromwell;  was  a  member 
of  the  Rump  Parliament :  narrowly  escaped  proscription 
at  the  Restoration,  and  lived  on  the  Continent  for  some 
years  under  an  assumed  name.  1).  Dec.  31,  lii7.'i,  whether 
in  England  or  abroad  is  uncertain,  lie  was  the  author  of 
the  famous  "Navigation  act,"  the  chief  promoter  of  the 
drainage  of  the  "Bedl'uid  l.e\  cl,"  and  ancestor  of  the  earls 
of  Bolingbroke. 

Saint  John  (Percy  Bolingbros  i:  ),  eldest  son  of  James 
A.,  b.  at  Plymouth,  England.  Mar.  I,  1821  ;  accompanied 
his  father  in  his  Eastern  travels  while  a  boj  .  and  early  de- 
voted himself  to  literature,  aiding  his  father  in  the  prep- 
aration of  some  of  his  works;  made  a  tour  through  the 
U.  S.,  Texas,  and  Mexico  about  1840:  wrote  sketches  of 
bis  travels  and  numerous  Indian  tales,  usually  first  pub- 
lished in  Chambers's  Journal  ;  lectured  on  Texas  and  Mex- 
ico; became  Paris  correspondent  of  the  N*a-th  llntisl,  liaihj 
Mail  1847  ;  was  a  witness  of  the  French  revolution  of  Feb., 
184S;  wrote  the  Book  of  the  War  (1853),  for  which  he  re- 
ceived the  thanks  of  the  Greek  Parliament ;  has  written 
many  novels  and  been  a  contributor  to  many  magazines 
and  literary  periodicals,  especially  Cassell's  Illustrated 
Family  Paper  and  the  London  Journal.  Among  bis  best 
known  books  are  The  Young  Naturalist's  Book  of  Birds 
(1S44),  The  Trappers  Bride  (1845),  Three  Bays  of  the 
Freueh  Revolution  (1848),  I'anl  Peabody,  Countess  Miranda 
(1861),  Arctic  Crusoe  (1854),  Quadroona  (1861 ).  The  Creole 
Bride  (1864),  The  Snow  Ship  (1865),  and  Good  as  Gold 
(1870). 

Saint  John  (Spenser),  son  of  James  A.,  b.  in  London 
Dec.  22,  1826;  received  a  good  education  ;  devoted  himself 
to  Oriental  literature;  became  proficient  in  the  Malay  lan- 
guage: was  appointed  secretary  to  Sir  James  Brooke, 
rajah  of  Sarawak  (Borneo),  in  1848:  was  secretary  to 
Brooke's  mission  to  Siam  1850:  was  acting  British  com- 
missioner and  consul-general  in  Borneo  1851-55;  was  full 
consul-general  1855-62;  published  Life  in  the  Forests  of 
the  Fa,-  East,  comprising  Explorations  of  'la-  Interior  of 
Borneo,  Sarawak,  etc.,  with  //lustrations  (2  vols.,  1862); 
went  to  Hayti  as  charge  d'affaires  1863,  and  visited  Spain 
in  1866  with  his  father,  whom  he  assisted  at  Simancas  in 
researches  preparatory  to  the  publication  of  the  hitter's 
Life  of  Sir  Walter  Raleigh.  He  was  afterward  appointed 
minister-resident  and  consul-general  in  Peru. 

Saint  John  of  Jerusalem,  The  Order  of  the 
Knights  Hospitallers  of,  also  called  tin-  Order  of 
the  Knights  of  Rhodes  or  Malta,  originated  at  the 
close  of  the  eleventh  century ;  its  first  constitution  was 
confirmed  by  Pope  Paschal  II.  in  1 113,  its  second  and  final 
by  Pope  Calixtus  II.  in  1120.  In  1018  some  merchants 
from  Anialfi  founded  a  hospital  and  hostelry  for  pilgrims 
in  Jerusalem,  and  a  confraternity  of  pilgrims  took  charge 
of  the  establishment,  which  subsequently  increased  much 
and  was  largely  endowed.  During  the  siege  and  capture 
of  Jerusalem  by  the  crusaders  in  1099  this  confraternity, 
under  the  direction  of  Pierre  Gerard,  excited  general  ad- 
miration by  the  heroism  with  which  it  administered  help 
to  all  who  suffered.  Godfrey  of  Bouillon  gave  it  a  large 
endowment,  and  several  knights  joined  it  as  Hospitallers. 
The  confraternity  was  then  organized  as  a  monastic  order 
with  philanthropic  purposes,  and  the  members  assumed  the 
black  Augustinian  garment  with  a  white  cross.  After 
Gerard's  death  in  1118.  Raymond  du  Puy  succeeded  as 
provost  of  the  order,  and  he  immediately  undertook  a  re- 
organization of  the  whole  institution  on  a  military  basis. 
adding  the  defence  of  Christianity  and  war  against  the  in- 
fidels as  the  new  and  the  principal  purpose  of  the  order. 
Many  celebrated  knights  now  joined  it,  great  endowments 
were' conferred  on  it  from  all  Christian  countries,  brilliant 
exploits  were  achieved  by  it,  and  in  a  short  time  it  rose  to 
be  one  of  the  richest  and  most  famous  of  the  Christian  or- 
ders. Soon,  however,  it  also  began  to  exhibit  the  same  signs 
of  greed,  intrigue,  jealousy,  and  dissipation  which  charac- 
terized the  other  orders,  and  its  embroilments  with  the 
Templars  caused  much  scandal.  After  the  conquest  of  the 
Holy  Land  by  the  Saracens  the  knights  removed  in  1201  to 
Limisso  in  Cyprus,  and  hence  in  1309  to  Rhodes.  Their 
life  here  was  one  perpetual  war  against  the  Turks,  and  in 
1470,  while  D'Aubusson  was  grand  master,  they  repelled 
Mohammed  II.,  who  besieged  them  in  the  city  of  Rhodes 
with  a  force  far  superior  to  their  own.  Nevertheless,  in 
spite  of  many  brilliant  exploits,  they  were  compelled  to 
surrender  Rhodes  to  Solyman  II.  in  1522.  and  at  the  snnr 
time  they  lost  by  the  introduction  of  the  Reformation  many 
of  their  possessions  in  England,  Germany,  and  the  Scan- 
dinavian countries.     In    15311,   Charles    V.  gave  them  the 
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Malta,  and  here  Solyman  II.  attacked  them  in 

.  i  the  grand  maatei 

resisl  inoe,  and,  to  the 

nl  „„,i  mil  '•'   Europe,  thej    finally 

lliiiK  tlio  Turku.     Soon  after,  however,  the 

i   :,  &noe     less,  perhaps,  on 

.,.,.  than  ii  advancing 

i   for  Booh  an  institution. 

,'„„,,  i  nights  losl  their  large  pi 

In  1798,  on  hi)  way  to  Egypt,  Napoleon 
Mali:.,  and  the  English,  who  conquered 
,,  .„.,.,|  i,,  reinstate  them.  I"  rain  the 
,   ilompi  wh,  n  dignity  and 

oper 1  Rui  ia.    Thepope  would 

1,1.. ii  belonging  to  the  Grei  k  Church  as 
lor,  and  appointed  someobsoure  Italian  to  the 
i  which  the  members  made  b 

[be  institution  by  the  aid  •  •!  the  Congress  "i  \  ienna 

in    vain,  an  I  1798  '    listed  <"»U 

n.iiuinally. 
Saint  John  llivrr,  of  .Maim-  and   [few   Brunswiok, 

ri n  iln-  i I"  v  of  Somerset  i Me.,  and  Dorohester 

Quebec  near  the  head  of  the   Penobscot     U  is  for 

it indary  between  the  I  . S.  ami  Canada. 

,i  i  12  miles  ill.-  wilds  of  Northern  Mi 
known  a-  the  Walloostook  or  .Main  Si.  John,    Some 
l.-.ii  mil.,  belou    ii-  origin  ii  joins  with  the  Si.   Francis, 

and  changes  its  a  -  to  ■  n i  eastei  Ij  i i , 

nth  .,1'  ih.- Si.  IV as  ii  i<  the  N.  boundarj 

,,i  \i  it  7S  mil.-.     Belon  ii"-  i.iiii  "I'  iis irse 

it  is  wholly  in  Canadian  territory;  Bhortly  after  entering 

.i.ii.l   I  nil-  oeour,  225  miles  above  its  b. 

ei    here  tails  ?.">  feel  perpendicularly.     Prom  its 

h  at  St  John,  N.  H..  it  is  navigable  bj  large  steamers 

.  Frederioton,  and  at  high  water  t..  Wood- 

,  Ii5  miles,  and  by  -mall  steamboats,  at  good  stages 

of  water, i.  high  as  ill.'  Grand  Falls,  above  whioh  it 

i-  again  navigable  i 10  miles.    At  its  mouth  a  singular 

phei  i  he  water,  here  comprise  .-'l  into  a 

narrow  channel,  falls  al  low  tide  some  12  feet  in  order  to 
reach  the  l.ariM.r.  but  :'t  high  tide  the  level  of  the  harbor 
i-  from  five  to  eighl  feel  the  higher.  Vessels  oan  conse- 
quentfy  pan  from  the  river  t"  the  harbor,  or  from  the  har- 
bor to  the  river,  only  al  the  nun  .,f  tin'  tide.  Tim  total 
length  ..I'  ill.'  river  is  550  mil.'-.  Its  drainage-area  is 
i,..  It-  navigation  is  free  to  U.  S.  citizens  by 
the  Ishburton  Treaty. 

Saint  John's,  oapital  <>f    Newfoundland,  on  the  E. 
J   tii.   peninsula  of  Avalon,  ahont  65  miles  N.  of 
EUoo,  and  I*  miles  S.  of  Cape  St  Francis,     [toon 
tains  a  population  of  80,000  inhabitants.     Its  position  is 

I ai.    17    83'  29"  .V.  Ion.  52°  I  ■'  10"  W.     The  entrance  to 
.   of  St  John's  is  oalled  the  Narrows,  which  at 

tile   .-.a   -Hilar.'  is  300  tallmln-    a.-rn-s,  anil  at  its  narrowest 

part,  between  Chain  Ko.-k  an. I  Panoake  Etook,  is  only  220 
yard-,  (in  tin'  N.  Bide  "f  ilm  Narrows  is  a  precipitous 
olifl  "f  -in  i  -' ami  slate  ro.'k  300  feet  high,  above  which 

is  Bignal   II  ill.    'I'1  feel  a  1 1'.\.'  tin'  -ea-lei  el.      I  In  tile  S.  si. I.' 

n  hill  ..r  in  -  abruptly  t..  the  height  of  050  feet, 

bavin  boulder  near  the  water,  on  which  is  erected 

a  lighthouse  oalled  Fori  Amherst.  Inside  the  Narrows  the 
harh  n  expands  ami  trends  toward  the  s.  V7.  It  is  Bpaeious 
mi. I  feet  ol    water  in  the  centre,  an. I  is  ae- 

rgesl  vessels  at  all  periods  of  the  tide. 

Tl ity  is  built  on  the  N.  -i'l.-  of  tin-  harbor,  mi  a  mode- 

n  in. -line  wbiob  affords  an  admirable  site.     The 

principal  streel  i-  Water  street,  running  parallel  t..  tin-  X. 

of  the  harbor,  somewhat  more  than  a  mile  in  length, 

containing  well-eonstruoted   bouses  ami  large  and  Bub- 

.  Koellenl  wharves  jut  into  the  water,  ami 

re*  --  i   at   all   times  safely  t ■  at 

lh. in.      Tim  houses   and   Stores  in  Water   street  are  built  of 

briek  or  stone,  a  ;  r  having  been  paesed  after 

the  disastrous  tin-  -it   1846,  by  which  the  greater  part  of 

,tv  was  destroyed.    Tin'  Inn-"-  in  tin-  other  Btreets 

are.  f.r  the  mosl  part,  built  of  w 1.     The  Roman  Catholic 

cathedral  stands  on  the  highest  poinl  of  the  declivity  whioh 
form  il  the  city,  this  summit  being  225  feel  above 

the  level  "f  the  s.a.  Opposite  the  city,  at  the  s.  side  of 
the  hurl. or.  a  lofty  ridge  of  pn  bills,  700  feet  high, 

abruptly  from  thewal  n  some 

miles  into  the  Interior.     A  small  space  at  the  base  of  ' 

hills  has  been  made  available  for  building,  ami  lure  the 
merchants  have  erected  warehouses  ami  largi  ■     -  for  the 

lnannf.iet.ire  ami  storing  of  seal  nil. 

the  harbor  is  well  lit  by  Ca] 
and  Fort  Atnh.r-i  lights,  ami  vessels  entering  the 
arc  guided  through  the  Narrows  by  the  followi]  j 
ment :  Two  red  lights  are  exhibited  everynight  from 
to  sunrise,  in  teie  1.  1 ..-  I.  ..ii  i.  _'  marks  t.-r  vessels  entering  tho 


\ ■.„  rows— the  lower  light  on  the  roof  of  the  custom-house, 

i   yards  in  rear,  on  a  white  post  ISO  i'eet  above 

Th.-r  lights  will   be  readily  distinguished  from 

any  oilier  lights  in   the  city,  and  keeping  them  in  a  line 

\.  W.  |  VY.  will  lead  in  the  largest  vessel  clear  of  all 

danger"     To   -ene  as  leading  marks  also  during  the  day 

the  pediment  of  the  custom  -house  is  painted  white  :   this  is 

to  be  kept  in  line  with  the  upper  lantern,  also  painted  white. 

]l„     distance   from   St.   .John's  to   Liverpool,   England,   is 

al I    2000   miles:    to   Valeiitia.    Ireland,    1640   miles;    to 

'.mil  miles:  In  Halifax,  Nova  Scotia,  M0  miles. 
V  Tii.-  eilv  is  well  sup). lied  with  water  from  a  lake  called 
Twenty-mile  Pond,  distant  6  miles,  and  elevated  100  feet 
the  highest  part  of  St.  John's.  Tho  waterworks 
n-ii  u.  led  at  a  cost  of  £80,000  sterling,  which  was 
raised  on  a  government  guaranty  of  .r>  per  cent.  There  aro 
2  well  organised  volunteer  tire  companies,  the  Phoenix  and 
Cathedral  Eire  Brigade.  The  city  is  lighted  with  gas. 
There  are  3  banks.  The  Commercial  bank  has  a  capital 
of  £50,000  and  a  note  circulation  of  nearly  the  same 
amount.  The  Union  bank  has  a  capital  of  £50,000  and 
circulates  notes  to  the  extent  of  £104,387.  All  government 
business  is  done  through  this  institution,  and  the  shares 
aro  at  a  high  premium.  The  savings  bank  is  a  government 
institution,  the  government  being  responsible  for  its  de- 

posits  1  haling  control  of  its  expenditure.     Its  rate  of 

interest  is  ::  per  cent,  per  annum.  The  profits,  after  pay- 
ment of  interest  to  depositors,  are  added  to  tho  general 
revenue.  There  are  10  churches  in  the  city.  The  Roman 
lath. .lie  cathedral  is  an  imposing  structure.  The  Church  of 
England  cathedral  is  also  a  fine  edifice,  though  as  yet  incom- 
plete. There  are  2  Wesleyan  churches,  1  Established  Chureh 
of  Scotland,  1  Freo  Church  of  Scotland,  and  1  Congrega- 
tional. Two-thirds  of  the  population  are  Roman  Catholics. 
Tho  most  important  public  edifices,  in  addition  to  the  cath- 
edrals and  churches,  are — Government  House,  the  residence 
of  the  governor,  a  plain  but  substantial  and  commodious 
stone  building  which  cost  £00,000  ;  the  House  of  Assembly, 
in  which  the  legislature  holds  its  sittings  and  where  are  the 
government  offices;  the  Union  and  Commercial  banks;  the 
luBatie  asylum,  4  miles  distant  from  the  city;  the  public 
hospital,  market-house,  and  court-house;  Roman  Catholic 
college  and  convents  ;  Episcopalian,  Wesleyan,  and  Gen- 
eral Protestant  academies  :  Roman  Catholic  and  Episcopa- 
lian orphan  asylums.  Nineteen  life,  fire,  and  marine  in- 
surance companies  have  agencies  in  St.  John's.  The  joint- 
stock  eompanies  are— the  St.  John's  Gas-Light  Co.,  Gen- 
eral Water  Co.,  Floating  Dry  Dock  Co..  Vails  Joint-Stock 
Co.  for  ship-biscuit  baking,  and  St.  John's  Steam-tug  Co. 
The  city  has  2  saw-mills,  1  gas  manufactory,  1  iron-foun- 
dry. I  distillery,  2  breweries,  4  bakeries  (by  machinery),  1 
patent  slip,  1  floating  dock,  2  tanneries,  1  boot  and  shoo 
factory.  The  chief  public  societies  are  the  agricultural, 
floral,  and  horticultural,  and  the  fishermen's  society.  The 
benevolent  and  charitable  societies  are  numerous,  the  prin- 
oipal being  the  Benevolent  Irish  Society,  Church  of  Eng- 
land asylum  for  widows  and  orphans,  St.  John's  Industrial 
Sooiety,  Dorcas  Society,  St.  George's  Society,  St.  Andrew's 
Society,  British  Society,  Society  of  St.  Vincent  de  Paul, 
mechanics'  Society,  Shipwrights'  Benefit  Society,  and  4 
temperance  societies.  There  are  3  Masonic  lodges — 2  un- 
der the  jurisdiction  of  the  Grand  Lodge  of  England,  and 
1  under  the  jurisdiction  of  the  Grand  Lodge  of  Scotland. 
The  medical  society  of  St.  John's  was  incorporated  in  1867. 
in  the  literary  institutes,  the  St.  John's  Athenaeum  has  a 
library  containing  5000  vols.,  and  a  reading-room  well  sup- 
plied with  British  and  American  newspapers  and  period- 
ical-: the  St.  Joseph's  Catholic  Institute  has  a  reading- 
room  and  library.  The  newspapers  published  in  St.  John's 
are  tin:  ftfortitiip  Chronicle,  daily:  the  Expreae,  Newfound- 
lander, Public  Ledger,  Advertiser,  Courier,  and  Timc»,  twice 
each  week :  the  Royal  Gazette,  Iforth  Star,  and  Patriot, 
weekly  :  the  t  v..jt,n, reial  Journal  and  the  Temperance  Jour- 
nal, fortnightly.  Of  these  newspapers,  the  Royal  Gazette 
Le  the  oldest,  having  been  established  in  180G. 

St.  John's  is  the  seat  of  government,  which  consists  of  a 
governor,  executive  council,  legislative  council,  consisting 
of  15  members  nominated  by  the  Crown,  and  a  house  of 
bly,  .  .insisting  of  31  members  elected  by  the  people. 
The  judicial  department  consists  of  a  supreme  court.  Sir 
11.  Hoyles  being  chief-justice,  and  Hon.  B.  Robinson  and 
Hon.  John  Hayivard  assistant  judges;  and  a  circuit  court 
and  admiralty  court.  There  is  also  tho  district  court  of  St. 
John's.  The  Allan  line  of  steamers  call  at  St.  John's  on 
their  outward  and  homeward  passages,  carrying  mails  and 
passengers.  Every  alternate  Tuesday  a  steamer  leaves 
Halifax,  N.  S..  calling  at  St.  John's  on  her  voyage  to  Liv- 
erpool, and  every  alternate  Tuesday  a  steamer  leaves  Liv- 
erpool, calling  at  St.  John's  on  her  voyage  to  Halifax. 
This  arrangement  holds  good  for  nine  months  of  the  year, 
and  during  February,  March,  and  April  the  steamers  run 


SAINT  JOHN'S— SAINT  JOSEPH. 


23 


only  once  a  month,  instead  of  fortnightly.  Local  steamers 
make  fortnightly  trips  between  St.  John's  and  the  principal 
outports  N.  and  S.  Excellent  roads  connect  the  capital 
with  the  neighboring  towns  and  settlements. 

There  are  few  manufactures  in  St.  John's,  the  population 
being  chiefly  engaged  in  business  connected  with  the  fish- 
eries, which  are  the  staple  industry  of  the  colony.  The 
large  mercantile  establishments  in  St.  John's  issue  supplies 
on  a  large  scale  for  the  prosecution  of  the  seal  and  cod  fish- 
eries, and  collect  and  export  lish  and  oil.  The  codfish  are 
ohiefly  sent  to  Qreat  Britain,  Spain,  Portugal,  Italy,  the 
West  Indies,  and  Brazil.  The  seal  oil  ami  seal  skins  are 
mainly  exported  to  Britain.  The  great  bulk  of  the  imports 
of  the  colony  arrives  at  the  port  of  St.  John's.  In  addition 
to  the  largo  mercantile  establishments,  there  are  in  St. 
John's  a  large  number  of  handsome  retail  shops  in  which 
a  cash  trade  is  carried  on.  St.  John's  is  a  place  of  exten- 
sive business,  and  much  wealth  is  accumulated  by  the  capi- 
talists, who,  unfortunately,  are  mostly  non-resident  and  are 
represented  by  their  agents.  The  average  number  of  ves- 
sels entering  the  port  of  St.  John's  annually  is  1200,  having 
a  burden  of  250,000  tons.  The  number  of  sailing  vessels 
clearing  from  St.  John's  for  the  seal  fisheries  each  year  was 
once  very  great,  but  of  late  years  these  have  been  largely 
superseded  by  steamers.  Eighteen  powerful  steamers  now 
leave  St.  John's  each  year  for  the  seal  fishery  soon  after  Mar. 
10.  The  great  bulk  of  the  seal  oil  taken  is  manufactured  in 
St.  John's;  Harbor  Grace,  the  second  town  in  the  colony, 
being  the  only  other  place  where  oil  is  manufactured. 

St.  John's  is  a  place  of  growing  importance,  and  will 
probably  occupy  an  influential  position  one  day.  It  is 
proposed  to  build  a  railway  across  the  island  from  St.  John's 
to  St.  George's  Bay,  on  the  western  coast,  and  a  steam-ferry 
would  carry  passengers  and  mails  thence  to  Shippegan  or 
Louisburg,  C.  B.  This  would  constitute  the  shortest  and 
safest  travel-route  between  America  and  Europe,  as  swift 
steamers  could  make  the  distance  between  St.  John's  and 
Valentia,  Ireland,  in  a  little  over  four  days.  The  distance 
between  London  and  New  York  by  this  route  would  bo 
traversed  in  seven  days.  M.  Harvey. 

Saint  John's,  county  of  Quebec,  Canada,  bounded  E. 
by  the  river  Richelieu,  and  S.  by  the  State  of  New  York. 
It  contains  some  very  fertile  land,  and  is  traversed  by  the 
railways  leading  to  St.  John's,  the  county-seat.  P.  12,122. 
Saint  John's,  town,  cap.  of  St.  John's  co.,  Quebec, 
Canada,  on  the  W.  bank  of  the  river  Richelieu,  at  the  head 
of  Chambly  Canal,  and  on  Central  Vermont  R.  R.,  23  miles 
N.  of  Rouse's  Point.  It  is  also  the  terminus  of  a  branch 
of  Grand  Trunk  and  of  Stanstead  Shefford  and  Chambly 
railways.  It  is  connected  with  Iberville  by  two  bridges. 
It  is  the  seat  of  the  provincial  lunatic  asylum,  and  pos- 
sesses fine  buildings,  churches,  and  manufactories,  an  ac- 
tive tratle,  commodious  barracks  for  troops,  an  academy, 
and  2  weekly  newspapers.     P.  3022. 

Saint  John's,  the  capital  of  Antigua,  West  Indies,  and 
the  scat  of  several  military  and  civil  authorities,  is  beauti- 
fully situated  and  has  a  good  and  fortified  harbor,  which, 
however,  is  not  accessible  for  large  vessels.  It  is  generally 
well  built,  though  somewhat  dirty,  and  it  sometimes  suffers 
greatly  from  lack  of  water.     P.  9021. 

Saint  John's,  county  of  N.  E.  Florida,  lying  between 
St.  John's  River  and  the  Atlantic,  consisting  chiefly  of 
marshes,  is  covered  with  timber,  including  some  live-oak. 
Staples,  sugar,  molasses,  and  sweet  potatoes.  Cap.  St. 
Augustine.     Area,  510  sq.  m.     P.  2618. 

Saint  John's,  p. -v.,  cap.  of  Clinton  co.,  Mich.,  on  De- 
troit and  Milwaukee  R.  R.,  100  miles  W.  of  Detroit,  has  7 
churches,  2  school-houses,  2  newspapers,  a  largo  furni- 
ture manufactory,  foundry,  wooden-bowl  factory,  1  saw 
and  2  grist  mills,  and  carriage  and  repair  shops.  P.  about 
2500.  Corbit  &  Estes,  Ens.  "Clinton  Independent." 
Saint  John's,  v.,  Marion  tp.,  Mercer  co.,  0.  P.  105. 
Saint  John's,  a  lake  of  Quebec,  Canada,  forming  the 
Source  of  Saguenay  River,  is  nearly  circular  in  form,  be- 
ing 30  miles  long  and  25  broad,  and  lies  on  a  high  plateau 
sheltered  N.  E.  by  lofty  mountains.  Its  principal  tribu- 
taries are  Assuapiuoussoin,  Mistasini,  and  Curious  rivers. 

Saint  John's,  Berkley,  tp.,  Charleston  co.,  S.  C.  P. 
7868. 

Saint  Johns'bury,  p.-v.,  cap.  of  Caledonia  CO.,  Vt., at 
the  junction  of  Connecticut  and  Passumpsio  and  Portl&nd 
and  Ugdensburg  R.  lis.,  50  miles  S.  of  the  Canada  line.  It 
has  5  churches,  a  public  library  and  reading-rooms,  an 
academy  mid  ti  school-houses,  2  bunks,  2  weekly  newspa- 
pers, the  largest  soale  manufactory  in  tho  world,  2  foundries 
and  machine-shops,  mills  of  various  kinds,  and  2  hotels. 
P.  u;<;.">.      Wm.  II.  Wheeler,  En.  "Vermont  Farmer." 

Saint  John's  College,  Stearns  co.,  Minn.,  was  found- 
ed in  1869  by  the  Very  Rev.  Demetrius  Maragna,  who  was 


its  lirst  president,  and  d.  in  1869.  Its  present,  president  is 
Rev.  Alexius  Edelbrock.  b.  in  1843  at  Diilmcr,  Westphalia, 
but  educated  in  this  country. 

Saint  John's,  Colleton,  tp.,  Charleston  co.,  S.  C.  P. 
8110  1. 

Saint  John's  Plantation,  tp.;  Aroostook  co.,  Me. 
P.  127. 

Saint  John's  River,  in  Florida,  rises  in  the  swamps 
of  Brevard  co.,  and  after  a  course  of  nearly  400  miles 
reaches  the  Atlantic.  It  is  regularly  navigated  by  steam- 
boats to  Enterprise,  330  miles  from  its  mouth,  and  small 
steamers  have  ascended  some  60  miles  above  that  point.  It 
is  a  beautiful  stream,  having  but  a  slight  fall  and  a  very 
gentle  current.  Its  bunks  are  clad  in  rich  half-tropical 
verdure,  and  for  nearly  two-thirds  of  its  course  it  is  no- 
where less  than  a  mile  in  breadth,  and  often  expands  into 
spacious  lakes.  The  general  direction  of  the  river  from  its 
mouth,  in  hit.  30°  20A'  N„  to  Jacksonville  is  E,  and  \V. 
Above  Jacksonville,  as  far  as  Pilatka,  it  lies  nearly  N.  and 
S.,  being  parallel  with  the  main  coast  and  about  20  miles 
from  it.  "For  nearly  100  miles  from  its  mouth  it  forms  a 
wide,  sluggish  sheet  of  water,  more  resembling  a  lagoon 
than  a  river,"  the  distance  from  shore  to  shore  in  some 
places  being  fully  5  miles.  The  currents  in  the  river  are 
apparently  but  slightly  influenced  by  freshets,  even  during 
the  rainy  season,  and  where  most  active  near  the  mouth 
are  without  doubt  mainly  due  to  the  tidal  wave.  After 
passing  the  bar  a  depth  of  14  to  15  feet  may  be  carried  to 
Jacksonville,  10  feet  to  Pilatka,  and  8  feet  to  Lake  George, 
while  small  steamers  ply  much  higher  up.  A  minimum 
depth  of  7  feet  of  water  at  mean  low  tide  at  present  exists 
on  the  bar,  with  an  average  rise  and  fall  of  5.4  feet. 

Saint  Johns'ville,  p.-v.  and  tp..  Montgomery  co., 
N.  Y.,  on  Mohawk  River  and  New  York  Central  It.  R.,  has 
fine  scenery  and  important  manufactures.  P.  of  v.  1376; 
of  tp.  2189. 

Saint  John  the  Bap'tist,  parish  of  S.  E.  Louisiana, 
having  on  the  N.  Lake  Maurepas,  on  the  N.  E.  Lake  Pont- 
chartrain,  on  the  S.  Lake  des  Allemands,  intersected  by 
Mississippi  River,  and  traversed  by  New  Orleans  St.  Louis 
and  Chicago  R.  R.,  has  a  level  surface  and  a  soil  highly 
productive  of  rice  and  sugar-cane.  Cap.  Edgard.  Area, 
250  sq.  m.     P.  6762. 

Saint  Jo'seph,  p.-v.,  Westmoreland  CO.,  N.  B.,  3  miles 
from  Memracook.  It  has  a  Roman  Catholic  college  -and  a 
handsome  stone  church.     P.  about  400. 

Saint  Joseph,  county  of  N.  Indiana,  adjoining  Michi- 
gan, on  St.  Joseph  and  Kankakee  rivers,  traversed  by  Lake 
Shore  and  Michigan  Southern,  Michigan  Centra],  and  Chi- 
cago and  Lake  Huron  R.  Rs.,  has  a  nearly  level  surface 
divided  between  oak-openings,  prairie,  anil  forest,  has  nu- 
merous manufactures  and  raises  considerable  quantities  of 
stock.  Staples,  wheat,  hay,  Indian  corn,  maple-sugar,  wool, 
and  butter.  Cap.  South  Bend.  Area,  470  sq.  in.  P.  25, 3,22. 
Saint  Joseph,  county  of  S.  W.  Michigan,  adjoining 
Indiana,  drained  by  St.  Joseph  River  and  its  tributaries, 
intersected  by  Lake  Shore  and  Michigan  Southern,  Michi- 
gan Central,  and  Grand  Rapids  and  Indiana  R.  Rs.,  has  a 
rolling  surface,  numerous  saw-mills,  several  manufactories, 
and  raises  considerable  numbers  of  sheep  and  swine.  Staples, 
wheat,  Indian  corn,  potatoes,  hay,  sorghum-molasses,,  wool, 
and  butter.  Cap.  Centrevillc.  Area.  550  sq.  m.  P.  26,275. 
Saint  Joseph,  p.-v.  and  tp..  Champaign  co.,  111.,  on 
Indianapolis  Bloomington  and  Western  It.  R.  P.  1222. 
Saint  Joseph,  tp.,  Allen  co.,  Ind.  P.  1373. 
Saint  Joseph,  p.-v.,  cap.  of  Tensas  parish,  La.,  on 
Mississippi  River,  350  miles  above  New  Orleans  and  60  S. 
of  Yicksburg,  has  2  religious  societies,  good  schools,  court- 
house, jail,  and  clerk's  office,  a  Masonic  lodge,  1  newspaper, 
and  a  tin  and  blacksmith  shop.     P.  about  350. 

P.  Chew,  Ed.  "  North  Louisiana  Journal." 
Saint  Joseph,  p.-v.  and  tp.,  Berrien  co.,  Mich.,  on 
Lake  Michigan,  at  the  mouth  of  St.  Joseph's  River,  on 
Chicago  and  Michigan  Lake  Shore  R.  R..  is  the  centre  of 
the  principal  peach-region  of  the  N.  W.,  has  2  weekly 
newspapers  and  a  flourishing  trade  in  lumber  and  in  fruit 
sent  to  Chicago,  and  a  handsome  bridge  across  tho  river. 
1'.  2994. 
Saint  Joseph,  p.-v.  and  tp.,  Stearns  co.,  Minn.  P.  868. 
Saint  Joseph,  city.  cap.  of  Buchanan  Co..  Mo.,  and 
the  second  city  of  commercial  importance  in  the  State,  is 
beautifully  situated  on  the  right  bank  of  Missouri  River, 
on  the  western  boundary  of  the  Stale.  It  is  one  of  the 
oldest  cities  in  the  U.  S.  between  Mississippi  River  and 
the  Pacific  coast.  It  was  founded  by  Joseph  Kobidoux,  a 
French  Roman  Catholic,  who  was  bom  in  St.  Louis  in  1784, 
and  who  was  one  of  the  most  noted  pioneers  of  the  \\  est 
As  early  as  when  the  general  government  incorporated  the 
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Term  :    -' ■}■•""- ,1"lr  ""' 

then  le  with  the  Indiana. 

the  hills  on  tnenver. 
„oed  tnffioking  with  the 
ickly  inhabited  by  thi 

■■•■    Tb«  m--;""1-"-  ll;"" 
•  him  Ilia  wares  and  carried  the  valuable 

'■""'  '' ll"'  ll"lM,ll    '  '  "l:ir, 

.  the   Indians,  whom  he  treated 

itrv  surrounding  the  tra 

the  "PlatU   Purobaso,"  art 
„v  will,  the  Indians,     rhe 
,  .,  u|,.  „„,|  ,|„.  settlement  Immi 
:    incipal  frontier  town  W.  of  the  Mississippi.  In 
i-i...  ili.'  ..ritual  i. .«n   was  laid  out  bj 

I  St.  .1 ph.     I"   i"";.  with  B nhab- 

the  county  soat;  in   1849  it  i ame  the 

■  outfltting-point  for  emigrants  and  gold  seekers  leav- 

i   iiv  on  the  groat 

highway  aoross  the  Plains;  in  Peb.,1851,withapopulation 

,  d  eity.     The  original  charter  is  Btillin 

having  been  amended  twentj  two  times.     I"   Feb., 

I'll   R.   i:..  the  Aral  road  to 

panel  v7.,  was  i pleted  t  i  the  oity.     Prom  this 

the  eity  made  rapid  strides  In  growth  and  population._    In 

the  followii  ■  "pony  express,"  to  qmoklj 

transmit  •  limited  mail  from  the  States  to  San  Pranoi  co, 

y.    In  1861,  al  the  breaking  outol 

the  •/.  -  Hi  ■'■  H itj  be ':""''  the  scei t  lac- 

li,,w<  distui  !i  pari  ol  the  -•  ■■  ssionists,  and  the 
war  i  i  gl ij  one.  The  government  occu- 
pied I  the  oily,  and  ii  became  a  point  for  the 
fixation  and  distribution  of  troops.  The  population, 
(rhieh  was  10,000  in  1861,  had  dwin  lied  to  7000  in  1865. 
jhe  ret  mi  of  peace  brought  prosperity  again,  an  immense 
Bowed  in.  and  the  city  grew  rapidly.  In  1870  the 
lowed  n  population  of  19,565  and  an  assessed 
property  valuation  of  (11,283,435.  The  population  is  now 
estimated  al  30,000,  and  the  assessment  shows  a  property 
valuation  ..I  al  least  125, ,000.  Th antry  surround- 
ing St.  Joseph  i-  one  of  the  richest  in  the  V.  S.  Sinoe  ite 
founding  the  oity  ;i"  largest  wholesaling  point 
in  the  Centra]  r.  S.  W.  of  Bt  Louis  and  Chioago,  which 
■uprem  icy  it  -till  maintains.  Ii  has  9  distinct  lines  of  rail- 
way centring  al  it-  location,  with  a  formidable  network  of 
connections,  giving  it  direct  communication  with  the  great 
Pacific  and  Atlantio  seaboard  cities  ami  the  cities  of  the 
,„  |  the  Gulf,  an  I  is  olosch  unite  I  with  all  the  smaller 
cities  and  towns  un  h-r  its  she  low.     In  ls7."i  its  wholesale 

trade  exceeded  BO, '.     May  31,  1873,  it   celebrated 

I,.,,,  of  a  ma  on  i  tilwaj  bi  idgo  aoross 

M  ssoun   River,  costing  $1 I, •     The   city's   public 

.   ,  .  isi    of  St.  Louis  in  the  State,  »nd 

%ie  with  tl i  Cleveland  and  Boston.     The  city  has  32 

_',..,  :'l    churches,    I   daily  and   5  weekly 

libraries,  63  societies,  an  industrial 

exposition  association,  State  asylum  for  the  insane,  the 

tine-t  opera-house  W\  of  New  York  City,  and  one  of  the 

largest  oourt-houses  in  the  l\  S. 

I-  \  \e  C.  I'll iki:ii.  En.  "  IIfi:  u  a." 
Saint  Joseph]  tp.,  Williams  eo.,  0.     1'.  1S44. 
Baint  Joseph,  tp.,  St  Croix  co.,  Wis.    P.  265. 
siiint  Joseph  <li'  Beauce, p.-v.,  cap.  of  Beauce  co., 
Quebec,  Canada,  12   mile.   s.  s.   K.   of  Quebec.     It  ha-  a 
i  and  copper-mines.     I',  about  150. 
Saint  Joseph,  sisters  of,  fom  led  at  Puy,  in  France, 
in  1650  by  J.  I'.  Hedaille,  a  priest;  have  many  houses  in 
the  I  ,  8. 

Saint  Joseph's   Hirer  risen  in  Hillsdale  eo.,  Mich., 
and  alter  a  toftUOUS  C  mrse  of  250  miles  enters  Lake  Mielii 

at  St  Joseph.    It  ■  mouth  affords  a  good  harbor,  an. I  the 
stream  is  navigated  throughout  half  its  length  by  -mall 
steamers  to  Constantino,   Mich.      Another  stream  of  the 
name  rises  in   Uillsdale  co.,  Mich.,  Hows  S,  W.  into 
Ohio  anl  [ndiana  Wayne  joins  St  Mary's 

River  to  form  the  Maumee. 

Saint  .lumen',  town  of  I'rai department  of  Haute 

Adeline,  at  the  confluence  of  the  Glane  and  Vienne,  has 
fly  engaged  in  the  rearing  of  horses, 
bee-,  and  mule-. 

Saint-Just,  de  (AiiTOnrx  I  t  Decise, 

department  of  Nievre,  Prance,  in   1768  or   1769 ;  studied 

literature  :   pnbliahed   in   1789   a   larire  poem,   <>    t>":f.  in  'ill 

songs:  am  bra I  the  ideas  of  tin-  Revolution  with  cnthu- 

:, :  wrote  in  IT'.'I  Stprit  di  la  Revolution;  entered  the 
•  ntion  in  1792  a-  a  member  for  Aisne;  :,  I 
roost  extreme  maaanras :  beoame  a  member  of  the  '  lommit- 
tee  of   Public  Safely;  was  one  of  the  moat   ' 
leaders  during  the  Reign  of  Terror;  became  president  of 
the  Convention  in  1,1...  17.1 1;  brought  Hanton  to  the  guil- 


lotine;  attempted  on  the  9th  Thermidor  to  defend  RobeS- 
bul  was  arrested,  and  executed  the  next  day,  duly 
28  IT'.'I.  Hi-  (Envrtt  politique!  were  collected  and  pub- 
lis'hed  in  1834.  His  Life  was  written  by  Fleury  in  1852 
and   llamel  in   1859, 

Saint  Lam'bert,  or  South  Montreal,  v.,  Chambly 

eo>|  opposite  Montreal,  Canada,  on  the  river  St.  Lawrence, 

:,i  the  terminus  of  the  Viotoria  bridge  ami  at  the  junction 

ol   the  St  John's  branch  with   Grand  Trunk   Railway.     A 

ferry  connects  it  with  the  eity,  2  miles  distant.     P. 

; I     1"0.' 

Saint  Lambert,  de  (Charles  Francois),  Marquis, 
I.,  ai  Nancy,  Lorraine,  Prance,  Dee.  Hi.  1710 :  served  in  the 
army:  obtained  Q  post  at  the  court  of  Stanislaus,  king  of 
Poland,  where  he  made  the  acquaintance  of  Voltaire;  ob- 

i  I  -nine  imle  as  a  poet,  and  still  more  by  hi,-  successful 

with  Voltaire  and  Rousseau  fur  the  favor  of  their 
respective  mi-tresses.  He  became  a  member  of  the  Acad- 
emy.     H.  at   Paris  Feb.  'J,  1803. 

Stunt  I.an'dry,  parish  of  Central  Louisiana,  bounded 
E.  bj  Atehafalaya  River.  W.  by  Bayou  Nezpeque,  watered 
by  their  numerous  tributaries,  has  an  undulating  surface, 
well  adapted  to  agriculture  and  stock-raising.  Staples, 
Indian  corn,  cotton,  sweet  potatoes,  tobacco,  rice,  sugar, 
molasses,  and  wool.  Cap.  Opelousas.  Area,  22UU  sq.  m. 
1'.  25,553. 

Saint  Lau'rcnce,  county  of  N.  New  York,  on  St. 
Lawrence  River,  bordering  on  Canada,  watered  by  St. 
Regis,  Racket,  Grass,  Oswegatchie,  and  Indian  rivers  and 
their  numerous  tributaries,  which  afford  abundant  wafer- 
power,  and  traversed  by  OgdenBbnrg  and  Lake  Champlain 
division  of  Vermont  Central  and  Rome  Watertown  and 
Ogdeneburg  R.  Rs.,  is  thinly  settled,  and  mountainous  in 
il-  S.  E.  portions,  which  are  broken  by  a  series  of  parallel 
ridges  forming  part  of  the  Adirondack  region,  and  are 
covered  with  almost  unbroken  forests;  is  rich  in  minerals, 
especially  iron  ore,  and  well  adapted  to  dairying,  which 
with  lumbering  and  manufactures  of  many  kinds  forms  the 
chief  industry,  more  than  30  cheese  factories  existing  in 
the  county.  Staples,  wheat,  oats,  potatoes,  hay.  hops, 
flax,  maple-sugar,  butter,  cheese,  and  wool,  the  production 
of  the  four  latter  articles  being  probably  greater  than  in 
any  other  county  in  the  U.  S.  Cap.  Canton.  Area,  2900 
Bq.  m.     1".  s+,826. 

Saint  Lawrence,  p. -v.  and  tp.,  Scott  co.,  Minn.,  on 
St.   Paul  and  Sioux  City  R.  R.      P.  815. 

Saint  Lawrence,  tp..  Waupaca  co..  Wis.  P.  759. 
Saint  Lawrence  River  and  (Julf.  The  river  St. 
Lawrence,  from  its  mouth  in  the  Gulf  to  the  W.  end  of  Lake 
Superior,  is  about  2000  miles  long,  or  to  its  farthest  source, 
that  of  the  river  St.  Louis,  2150  mile-  long  from  K.  to  \V.. 
by  745  in  greatest  breadth,  from  the  sources  of  the  Nipi- 
gon.  Int.  50°  33'  N.,  to  those  of  the  S.  branch  of  the  Mau- 
mee, lat.  40°  13'  N.  Its  approximate  area,  as  reduced  by 
the  most  recent  surveys,  is  about  M0, 000  sq.  in. — IS".  I  III 
in  the  U.  S.  and  322.500  in  Canada.  The  tortuous  water- 
shed '  100  mile- 1  that  bounds  it  traverses  regions  very  dif- 
ferent in  character  and  climate.  On  the  S.  side,  from  the 
Gulf  westward,  it  interlaces  the  Notre  Dame  Mountains, 
.10110  to  1200  feet  high,  till  remotely  opposite  Quebec  it 
passes,  by  the  highlands  at  the  sources  of  the  St.  .John, 
the  Kennebeo,  and  the  Penobscot,  to  thoso  of  the  Connec- 
ticut, and  down  through  the  picturesque  hills  and  valleys 
of  the  Green  Mountains  round  the  S.  end  of  Lake  Gcorgo 
to  and  through  the  lofty  Adirondacks,  whose  highest  sum- 
mit rise-  over  0000  feet.  There,  at  1000  miles,  it  descends 
to  the  fertile  regions  of  "Western  New  York,  encircles  the 
sources  of  the  Oswego  and  Genesee,  skirts  Lake  Erie  and  the 
sources  of  the  Maumee,  and  the  S.  W.  shore  of  Lake  Michi- 
gan, where  its  elevation  is  scarcely  perceptible,  passes 
northward,  W .  of  the  feeders  of  Green  Bay,  then  westward, 
reaching  the  head  of  Lake  Superior  at  3000  miles — tho 
lir-t  1000  highly  picturesque  and  interesting,  physically 
and  historically,  the  last  2000  chiefly  through  the  finest 
wheat  country  of  this  continent,  with  the  climate  of  the 
peach  and  grapevine.  From  the  sources  of  the  St.  Louis 
the  line  of  watershed  throughout  its  winding  course  round 
the  northern  tributaries  of  Lakes  Superior  and  Huron,  the 
Ottawa,  St.  Maurice.  Saguenay,  and  other  rivers,  is,  on 
ih,  contrary,  monotonously  unvaried,  uninhabited,  little 
known,  and  repulsively  uninteresting,  save  for  its  many 
bike-  and  copper-bearing  character.  For  though  the  Lau- 
rentian  formation,  that  covers  the  northern  half  of  the  basin 
of  the  St.  Lawrence,  rises  on  Lake  Superior  to  1S00  feet,  to 
2800  below  Quebec,  and  to  4000  in  the  interior,  it  is  along 
the  water-bed  a  generally  sterile  plateau,  1300  to  1500  feet 
above  the  Bea  (except  at  Ion.  70°  23'  W..  where  it  is  947), 
with  occasional  low  hills.  It  has  generally  a  poor  sandy 
soil,  and  a  climate  fit  only  for  growing  barley. 
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The  infant  St.  Lawrence,  entering  the  W.  end  of  Lake 
Superior  as  the  river  St.  Louis,  meets  the  accumulated 
waters  of  many  tributaries,  including  the  Pigeon  River, 
important  only  from  being  the  international  boundary,  and 
the  Katninistiquia,  with  its  great  falls  of  120  feet,  before 
receiving  its  greatest,  the  Nipigon,  with  its  mountain- 
guarded  entrance  and  island-studded  lake,  50  miles  by  30 
in  extent,  draining  an  area  of  9800  sq.  m.  Lake  Superior 
is  400  milds  long  by  100  wide,  598  feet  above  the  sea,  and 
900  in  moan  depth.  Its  picturesque  and  rugged  shores 
are  generally  unfit  for  agriculture,  but  have  very  rich  mines 
of  silver  and  copper,  the  latter  worked  by  pre-historie  races. 
The  St.  Lawrence  leaves  it  a  great  river,  1  mile  to  h  mile 
wide,  with  the  surplus  waters  of  an  area  of  84,700  sq.  m. — 
including  that  of  the  lake,  32,330.  Descending  23  feet, 
chiefly  at  Sault  Stc.  Marie,  it  enters  Lake  Huron,  240 
miles  long  by  170  wide.  Hugged  and  mountainous  on  the 
N.  and  N.  E.,  its  southern  shores  skirt  the  fertile  penin- 
sulas of  Michigan  and  South-western  Ontario.  The  area 
of  its  basin  is  74,190  sq.  m.,  the  lake  covering  21,070.  Its 
chief  Canadian  tributary  is  the  French  River,  from  Lake 
Nippissing,  draining  over  7000  sq.  m.  In  Lake  Huron 
the  St.  Lawrence  receives  the  waters  of  Lake  Michigan, 
.145  miles  long  by  84  at  its  widest,  576  above  the  sea,  and 
1800  in  mean  depth.  Its  basin  is  70,040  sq.  in.  in  area, 
of  which  the  lake  occupies  22,120;  five  of  its  feeders  are 
from  135  to  245  miles  in  length,  mostly  traversing  mag- 
nificent timber  forests.  The  St,  Lawrence  leaves  Lake 
Huron  as  the  river  St.  Clair,  only  A  to  £  of  a  mile  wide;  at 
33  miles  crosses  Lake  St.  Clair,  25  miles  long,  receiving  the 
Thames  from  Ontario;  and  at  18  more,  with  a  descent  of 
11  feet,  enters  Lake  Erie.  Compared  with  the  St.  Mary, 
the  river  St.  Clair  seems  small  for  what  should  be  the 
greatly-augmented  discharge  of  Lake  Huron  :  but  the  pro- 
portional evaporation  of  Lakes  Huron  and  Michigan  must 
be  greater  than  that  of  Lake  Superior,  whose  low  surface 
temperature  (40°  F.)  should  rather  cause  precipitation  in 
warm  weather;  and  the  volume  of  the  St.  Clair  is  hidden 
by  its  great  depth  and  velocity  of  6  miles  an  hour.  Lake 
Erie  is  244  miles  long  by  60  at  its  widest,  and  90  feet  in 
mean  depth.  Its  area  is  9600  sq.  m.,  including  which  its 
basin  embraces  39,680,  of  which  the  river  Maumce  drains 
7000,  the  Grand  River  of  Ontario  2430. 

From  Lake  Eric  the  St.  Lawrence  flows  rapidly,  $  of  a  mile 
wide,  20  to  40  feet  deep.  Expanding  around  Grand  Island 
ami  many  lesser  ones,  at  22  miles  it  descends  the  Falls  of 
Niagara  with  its  enormous  mass  of  389,000  cubic  feet  of 
water  in  each  second  of  time.  Then  narrowing  to  £  of  a 
mile,  it  surges  down  its  deep  precipitous  ravine,  through  its 
fierce  Whirlpool,  and  at  35  miles,  with  a  total  descent  of 
330  feet,  overcome  by  the  Welland  Canal,  enters  the  S. 
side  of  Lake  Ontario,  190  miles  long  by  60  at  its  widest, 
and  412  feet  in  mean  depth.  Passing  170  miles  through 
it,  it  receives  on  the  S.  the  Genesee,  draining  3000  miles, 
and  the  Oswego,  with  its  eight  lakes  and  branches,  5600 
miles,  and  on  the  N.  the  Trent,  of  the  same  area.  Leav- 
ing Lake  Ontario  augmented  by  the  waters  of  its  basin  of 
29,760  sq.  m.,  including  the  lake-surface  of  6300  miles, 
passing  through  the  romantic  Lake  of  the  Thousand  Isles, 
then  gradually  narrowing  to  |  of  a  mile  at  66£  miles,  the 
St.  Lawrence  enters  on  the  series  of  alternate  rapids,  over- 
come by  the  Canadian  canals  and  slackwater  reaches,  by 
which  it  descends  176  feet  in  96  miles  to  Lake  St.  Louis, 
with  a  volume  of  510,000  cubic  feet  per  second,  by  the 
Canadian  canal  commissioners'  report.  The  depth  of  water 
is  so  great  that  many  large  vessels,  including  passenger 
steamers,  run  down  through  the  rapids  to  Montreal,  using 
the  canals  only  in  going  up. 

We  have  now  traced  the  St.  Lawrence  first  for  600  miles 
through  the  rugged  and  solitary  Laurentian  and  Huronian 
land  of  its  origin;  then  for  over  900  miles  of  its  middle  course, 
where  its  vast  sea-like  waters,  after  expanding  through  the 
great,  fertile  and  generally  Silurian  plain  countries  of  the 
rapidly  -improving  lake  States  and  province  of  Ontario, 
with  their  many  prosperous  cities  and  shipping-ports,  here 
descend  to  the  great  plain  of  Lower  Canada,  350  miles  in 
length  by  60  at  its  widest,  bounded  by  tho  Laurentian 
mountain-range  on  the  N.  and  a  continuation  of  the  Green 
Mountains  on  the  S.,  till  they  converge  in  the  St.  Law- 
rence below  Quebec,  the  site  of  the  dense  old  settlements 
of  the  French  race,  rich  in  historical  associations  of  events 
and  usages  linked  to  mcdia-val  times.  Traversing  Lako 
St.  Louis,  15  miles,  to  Sault  St.  Louis,  tho  St.  Lawrence 
descends  11}  feet,  anil  at  8^  miles  enters  the  harbor  of 
Montreal,  the  com  met  rial  metropolis  of  Canada,  frequented 
hy  Atlantic  steamers  and  large  sea-going  vessels.  Partly 
in  Lake  St.  Louis  and  parti]  below  the  island  of  Montreal 
it  receives  the  Ottawa,  draining  over  60,000  sq.  m.,  whose 
volume  of  85,000  cubic  feet  per  second  where  measured  is 
increased  by  lower  tributaries  to  over  90,000,  swelling  that 
of  the  St.  Lawrence  to  over  600,000.     Their  waters  con- 


tinue long  visibly  distinguished  in  color.  Those  of  the 
Ottawa,  amber-tinted,  are  much  purer  than  the  clear  pale- 
blue  waters  of  the  Si.  Lawrence,  which  by  analysis  have 
three  times  as  much  solid  matter,  calcareous  halts,  in  solu- 
tion. Above  this  the  St.  Lawrence  varies,  it  is  said,  not 
more  than  one-twentieth  in  volume  by  drought  or  flood, 
though  rising  sometimes  very  slowly  3  feet.  Here  it  be- 
comes subject  to  the  floods  of  the  Ottawa  (an  unusually 
high  one  has  at  present  raised  the  St.  Lawrence  2  feet  over 
the  wharves  at  Montreal,  where  the  width  is  ]#  miles,  with 
strong  current).  Fifty  miles  lower,  above  Lake  St.  Peter, 
30  miles  long,  it  receives  the  Richelieu  from  Lake  Cham- 
plain,  draining  about  9201)  sq.  m.  In  Lake  St.  l'cter  it 
receives  the  Vamaska,  with  2000  sq.  m.,  and  the  St.  Fran- 
cis from  the  Eastern  Townships,  :;.,nn  gq.  m.  of  area.  At 
Three  Rivers,  86  miles,  it  meets  the  tide,  and  receives  from 
the  N.  the  St.  Maurice,  draining  about  16,000  Bq.  in.,  but 
discharging  a  most  unaccountably  great  volume  of  water, 
even  considering  that  the  discharge  of  the  eastern  tribu- 
taries of  the  St.  Lawrence  is,  fo* their  areas,  nearly  double 
that  of  the  western  feeders.  From  Montreal  to  Quebec  its 
average  width  is  about  1£  miles.  Narrowing  to  i  of  a  mile 
at  Quebec,  under  Cape  Diamond,  but  160  feet  deep,  it  ex- 
pands below  the  city,  and  passing  the  island  of  Orleans, 
at  35  miles  it  flows  11  miles  wide  of  fresh  water,  soon  be- 
comes brackish,  and  gradually  salt.  At  120  miles  below 
Quebec  it  is  16  miles  wide,  receiving  from  the  N.  the  Sa- 
guenay,  draining  23,716  sq.  m.,  through  its  vast  gloomy 
chasm  in  the  Laurentides.  Fed  by  the  frequent  rains  and 
winter  snows  (6  to  8  feet  deep)  of  mountainous  and  ele- 
vated northern  regions,  it  is  of  extraordinary  volume,  as 
also  are  the  large  rivers  Bersiamis,  Outard,  and  Manicou- 
gan,  and  other  tributaries  eastward.  Widening  to  30  miles 
at  Metis,  the  St.  Lawrence  expands  to  90  at  its  mouth,  at 
the  W.  end  of  the  island  of  Anticosti,  where  the  volume 
it  pours  into  the  Gulf  is  probably  about  1,000,000  cu.  ft. 
of  water  each  second  of  time.  For  the  last  200  miles  on 
the  S.  side,  and  300  on  the  N.,  its  shores  arc  but  sparsely 
settled  at  favorable  points  for  fisheries  or  the  manufacture 
and  shipment  of  lumber,  and  in  the  interior  not  at  all,  ex- 
cept in  the  basin  of  the  upper  Saguenay. 

The  St.  Lawrence  presents  the  extraordinary  character- 
istic of  being  navigable  for  large  ships  from  the  head  of 
Lake  Superior,  almost  its  source,  to  the  sea,  a  distance  of 
about  2000  miles,  its  obstacles  being  overcome  by  71if  miles 
of  canals  passable  for  ships  of  700  tons,  and  with  improve- 
ments now  in  progress  it  soon  may  be  so  for  vessels  of  1300 
tons,  being  equalled  in  that  respect  only  by  the  Amazon, 
which  it  exceeds  in  the  greater  sea-room  for  sail  navigation 
afforded  by  its  great  lakes,  but  subject  to  the  drawback  of 
its  canals  being  closed  for  four  months,  and  its  lower  course 
for  five  months,  in  winter. 

The  commerce  of  the  St.  Lawrence  and  its  lakes  is  very 
great.  The  total  tonnage  of  vessels  cleared  outward  and 
inward,  between  the  U.  S.  and  the  province  of  Ontario,  in 
the  year  ending  June  30,  1875,  was  .'i, 822, 247  tons,  of  which 
2.03S.203  was  U.  S.  tonnage.  In  1S74  the  downward  ton- 
nage to  Montreal  was  777.01(1.  besides  the  grain  and  flour, 
1,400,834  tons,  shipped  at  Oswego  and  Buffalo  lor  the  Erie 
Canal  route.  There  cleared  from  Montreal  seaward  that 
year  -111  vessels,  tonnage  315,502,  and  from  Quebec  1041 
vessels,  840,005  tons,  chiefly  timber- laden,  and  35  from 
Three  Rivers  and  Rimouski,  with  21,021  tons,  of  sawed 
lumber  chiefly. 

The  Gulf  of  St.  Lawrence  lies  between  lat.  45°  6'  and  51° 
17'  N.,  and  ion.  55°  23'  and  65°  W.  It  is  400  miles  long 
north-eastward  and  275  wide,  and  includes  an  area  of  about 
64,000  sq.  m.  It  is  bounded  on  the  N.  \V.  from  the  mouth 
of  the  river  St.  Lawrence,  at  the  W.  end  of  Anticosti,  to  tho 
Straits  of  Belle  Isle,  350  miles,  by  the  rugged  Laurentian 
coast  of  Inner  or  Canadian  Labrador,  hilly  but  rarely  moun- 
tainous, with  occasional  fertile  spots  suited  only  for  hardy 
vegetables  and  hay-crops.  It  has  many  harbors  for  lishing- 
boats  and  vessels,  and  is  sheltered  by  clusters  of  small 
islands.  Its  fisheries  are  very  rich.  On  the  S.  E.  side  tho 
gulf  is  bounded  for  300  miles  of  its  extent  by  the  hilly  W. 
coast  of  Newfoundland,  of  Oalciferous  and  Carboniferous 
formation,  which  has  much  good  land  and  timber,  and  a 
climate  in  the  S.  parts  suitable  for  agriculture,  but  is  unin- 
habited generally,  being  frequented  exclusively  by  French 
fishermen.  Then,  crossing  the  main  outlet  of  the  gulf,  75 
miles  wide,  the  W.  coast  of  Cape  Breton  Island  for  115 
miles  completes  the  S.  E.  boundary  to  the  Out  of  Canso. 
On  the  S.  it  is  bounded  for  lilt  miles  by  Nova  Scotia,  an  t 
on  the  W.  for  245  miles  by  the  coasts  of  New  Brunswick 
and  Oaspe\  to  the  mouth  of  the  St.  Lawrence.  This  south- 
ern and  western  circuit  of  the  gulf  coast,  from  Cape  Breton 
to  (Jaspe,  inclusively,  contrasts  strongly  with  the  more 
northerly  portion  of  it.  Being  of  generally  favorable  soil, 
surface,  and  climate  for  agriculture,  and  of  varied  and 
favorable  geological  formation,  with  numerous  and  excel 
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,  it  it  well  studded  with  important  towns 

and  intelligent  popula- 

tiona  i  I  in  agricuHure*  shipbuilding, 

mining,  lumbering,  and  g         J meroe,  in  addition 

[nthc  latter  8«  reral  thousand  inhabitants 
;  ,1.  ,,    [elands,  out    in  the 
voir,  sre  exolasin  I.      I  u«  populous  little  proi 

,  ird'a  Island,  2134  sq.  m.  in  area,  wthe 
pre  eminent  in  agrioulture.     I  he 
,    m,  ,,i  area,  of  Silurian  forma- 
lion   mil  richoi  soil  though  inferior  olimate,  is  almost  en 
,    nhabited,  owing  to  want  of  harbors  and  to  far- 
ol  Btratifle  i  limestone. 
Too  ehiel  bays  of  the  gulf  are  the  Bale  desChaleurs,  be 
,.,,-,,,■  sad  Nan  Brunswiok,  90  miles  long  and  20  in 
,i  width,  into  which  falls  the  large  river  Rostigouohe, 
with  is  miles  of  further  ship  navigation  una  rich  salmon 
fisheries,  aa  are  four  other  strong  rivers  falling  into  the  bay. 
.  rivor  Uiramiohi  of  New  Brunswiok  enters 

■  -mailer  bay    T1"'  ""*  imP  "' '"'  ""  '  "'  u  '  '*',:l"'  "' 
Newfoundland  is  St.  Gcorge't    Bay,  ofl   which  there  are  at 

times  dangerous  ourrants.     Tin-  gulf  has  thn utlets— the 

■  mentioned,  the  Qui  ol   Canso,  L5  miles  long  and 

2  in  average  width,  and  the  Straits  ol   Belle  fslo,  80  miles 

long   .'ina    I  I  to   24    mil.  -    wide,  tlir    must  direct  t-j   Kuropc. 
Bj  il  i  strong  ourrenl  Bets  in,  bringing  with  it.  icebergs  in 
unmet      Xhe  ralue  of  the  fisheries  of  the  gulf  is  very 
...       ,    taken  in  1s7.">  by  the  Canadian  fishermen 
raid,  imounted  to  about  $3,666,000  in  value; 

.i,.i..i  the  value  of  the  products  of  the  very 
extensive  1 '.  8.  gulf  fisheries, and  that  of  the  French  on  the 
irhole  of  the  \V.  ooast  of  Newfoundland.    Their  amount 
is  ool  officially  ascertained,  but  may  bo  estimated  as  over 
.  ,000  more.  A.  J.  Ri  ssell. 

Saint  LcgVr  (Babkt),  b.  in  England  about  I730j 
entered  the  British  armj  as  ensign  1756;  served  as  oap- 
,,i  Louisburg  1758,  and  at  Quebec  under  Wolfe  1759; 
no  lieutenant  colonel  May,  1772 ;  was  sent  to  Canada 
1775;  commanded  the  unsuccessful  expedition  against 
K..rt  Schuyler  Aug.,  1777.  with  the  local  rank  of  briga- 
dier, and  became  colonel  Nov.,  1780.  I>.  in  England  in 
1789. 

Saint  Leon'ard  Mid'dleton,  town  of  England,  in 
Lancashire,  •  miles  N.  N.  E.  of  Manchester,  has  extensive 
manufactories  of  cotton  and  silk,  numerous  good  schools, 
s  fine  market-house,  and  other  public  buildings.  1'.  9876. 
Saint  Leonards  (Edward  Burtenshaw  Sugden), 
D.C.L.,  Babos,  b.  in  London,  England,  Feb.  12,  1781, 
son  of  s  hair-dressei  \  studied  law  at  Lincoln's  Inn;  be- 
came a  leadei  of  tin  ehan  lerj  bar  and  a  bencher  of  Lin- 
coln's Inn  ;  was  made  king's  counsel  1822;  entered  Parlia- 
ment for  Weymouth  as  a  Tory  1828;  was  knighted  and 
appointed  solicitor-general  1829;  was  a  strenuous  oppo- 
nent of  the  Reform  bill;  was  lord  chancellor  of  Ireland 
1835,  and  again  1*11  16,  and  lord  chancellor  of  England 
1852,  when  In-  was  raised  to  the  peerage;  was  o  privy 
inoillor,  high  Bteward  of  Kingston-on-Thames,  and 
deputy  lieutenant  of  Sussex.  D.  at  Thames-Ditton  Jan. 
20,  Is?.'.  Be  was  generally  recognized  as  the  highest  Eng- 
lish authority  on  property  law,  a  subject  which  he  treated 
in  several  useful  manuals,  from  the  Concise  and  Practical 
tht  /•""  "/  Vendor*  and  Pttrchaaers,  published 
iU  as  1805,  to  the  Handy  Book  on  Property  Caw,  is- 
sued in  1858  imI  revised  in  1869.  In  his  later  years  he 
was  a  cautious  advocate  of  local  reforms.  Lord  St-  Leon- 
ards, who  had  written  much  in  reproof  of  carelessness  in 
the  execution  of  wills,  gave  an  interesting  practical  illus- 
tration of  the  necsssity  of  placing  them  where  they  mighl 
be  seonre and  accessible.  His  will,  which  he  was  known 
to  lia\  e  drawn  up  with  g  n  il  care,  could  not  be  found  after 
his  death,  and  il  was  si  last  ( 1*70)  admitted  to  probate  as 
repeated  i  erbally  from  memory  by  his  daughter.  Miss  Char- 
lotte Sugden,  who  had  been  foi  many  years  his  secretary 
n  nsis. 

Saint  Liboire',  p.-v.,  cap.  "1"  Bagot  Co.,  Quebec,  Can- 
on   Grand   Trunk    Railway,  38   miles   E.  of  Montreal. 
it   L50. 

Saint  I. in,  p.-v.,  L'Assomption  oo.,  Quebec,  Canada, 
miles  N.  of  Montreal,     It  has  fine  red,  black,  and  gray 
building  limestones,  e  convent,  and  extensive  manufactures 
of  lumber.     P.  about  900. 

Saint  Lo,  town  of  France,  capital  of  the  department 
of  Hanohe,  re,  158  miles  W.  by  N.  from  Paris, 

has  manufs  lannels, 

an«l  laces,  6  large  printing  *   -  iblisbments,  and  an  active 
trade  in  cattle,  horses,  poultry,  honey,  wax,  and  butter* 
The  church  of  St.  Croix,  built  in  805,  ij  one  ol  th< 
plcte-l.  best  prest  most  interesting  -;■ 

Saxon  architceture.      !'.  11810. 


Saint    Louis',  capital  of  the  French   possessions   in 

tmbia,  West  Africa,  on  an  island  at  the  mouth  of  the 

.negal,  is  fortified,  has  a  good  harbor,  and  carries 

on   an   important  trade;  in   1864  it  exported  20  cwts.  of 

ivorj  and  32,000  cwts.  of  gum.     P.  17,600. 

Saint  Lou/is,  county  of  N. E.  Minnesota,  bounded  N. 
i.>  Rainy  Lake  and  River,  S.  by  Lake  Superior,  watered 
bySt.  Louis,  Vermilion,  Embarras,  and  many  other  rivers, 
and  including  Vermilion  Lake,  a  body  of  water  of  consid- 
erable extent;  is  mostly  covered  with  timber,  settlements 
being  as  yet  confined  to  the  shore  of  Lake  Superior. 
Northern  Pacifio  and  Lake  Superior  and  Mississippi  R.  lis. 
cave  their  oommon  terminus  at  Duluth,  the  county-seat. 
Area,  6500  sq.  m.     P.  4561. 

Saint  Louis,  county  of  E.  Missouri,  occupying  the 
peninsula  between  Missouri  and  Mississippi  rivers,  S.  of 
their  confluence,  and  drained  by  the  Maramee,  has  a  low 
and  level  surface  along  the  rivers,  but  broken  in  the  in- 
terior; embraces  extensive  deposits  of  coal  and  marble, 
and  i--  traversed  by  the  numerous  railroads  centring  at  St. 
Louis.  Manufactures  form  a  very  extensive  industry,  rep- 
resenting an  annual  value  of  $158,701,111."..  Staples,  wheat, 
Indian  emu,  potatoes,  hay,  wine,  wool,  butter,  and  cheese. 
Cap.  St.  Louis.     Area,  550  sq.  in.     Pop.  351,189. 

Saint  Louis,  p.-v.,  Gratiot  co.,  Mich.,  on  Saginaw 
Valley  and  St.  Louis  R.  R.,  33  miles  W.  of  Saginaw, 
has  excellent  water-privileges,  good  schools,  a  public  hall, 
2  banks,  1  newspaper,  extensive  saw-mills,  and  several 
hotels.  The  Michigan  Magnetic  Springs  are  located  here. 
P.  888.  J.  B.  Graham,  En.  "Herald." 

Saint    Louis,  city,  St.  Louis  co.,  Mo.,  situated   in  N. 
lat.   38°  37'  37.5"  and  Ion.  6°  0'  45.29"  W.  from  Wash- 
ington.    It  is  on  the  W.  bank  of  the  Mississippi  River,  20 
miles  below  the  mouth  of  the  Missouri,  and  has  a  com- 
manding site,  with  beautiful  suburbs  and  tine  harbor.    The 
city  is  built  on  a  limestone  formation,  undulating  back  and 
rising  to  quite  an  elevation.     The  climate  is  temperate,  the 
water  good,  fuel  cheap  and  abundant.     A  natural  drainage 
has  greatly  facilitated  the  construction  of  sewerage,  and  as 
a  consequence  the  rate  of  mortality  is    lower  than  that  of 
any  other  large  city  on  the  continent.      It   was  founded 
Feb.  15,  1 764,  by   Pierre  Laclede   Lingueste,  and  was  de- 
signed at  first  as  a  mere  trading-post,  and  named  in  honor 
of  Louis  XV.  of  France.     Next  year,  however,  the  arrival 
of  St.  Ange  de  Bellerive  and  his  command  from  Fort  Char- 
trcs,  which  had  been  surrendered  to  the  English,  gave  ad- 
ditional importance  to  its  establishment,  and  constituted  it 
thenceforth   the    capital    of   Upper    Louisiana.     Although 
subject  to  the  authority  of  Spain    by  the  treaty  concluded 
at  Paris  in  L763,  St.  Louis  was   practically  under  French 
control,  and  remained  so  until  formal  possession  was  taken 
by  Don   Pedro  Piernas  Nov,  29,  1770.     In  1800  the  terri- 
tory of  Louisiana  was  retroceded   to  France,  and  on  Apr. 
30,  1803,  was  purchased  by  the  U.  S.     The  transfer  of  this 
vast  domain  took  place  in  St.  Louis    Mar.  9,  1S04.     There 
is  not  much  of  historic  importance    attached  to  the  early 
annals  of  the  village.     Its  interests  were  interwoven  with 
the  romance  of  frontier-life;  its    events  were  those  occur- 
rences of  special  moment  to  its  safety  :  its  chronicles  were 
the  expressive  designations  of  a    simple  people.     The  at- 
tack by  Indians  in  1780  was  known    thereafter  as  L'annSe 
rfu  grand  roup,  or   "  The  year  of  the  great  blow  ;"  the  ex- 
termination of  some  river-pirates  in    1788  became  memo- 
rable as  L'annii  dea  dix  battean;  the  flood  of  1785  was  des- 
ignated   L'annie  des  grandee  eatix,   or  "The  year  of  the 
great  waters;"  and  subsequent  events  were  similarly  noted 
as  "  the  year  of  the  hard  winter,"  "  the  year  of  the  galleys," 
••  the  year  of  the  small-pox."     The  population  was  hardy, 
mirthful,    adventurous;    the   French    element  largely  pre- 
dominated;  trade  pushed   its    voyageurs  up  all  tributary 
Btreams  ;    quite   a  commerce    in    peltries    was    established 
abroad  ;  and  at  the  date  of  its  acquisition  by  the  U.  S.  St. 
Louis  is  said  to  have  contained   150   houses,  with   1500  in- 
habitants,   making  yearly   shipment    of  $200,000  in   furs. 
The   town   was   incorporated   Nov.   9,   1809.     Its   distance 
from  Louisville  was  then  a  twenty-five  days' journey.     A 
two-month   voyage   from  New  Orleans  was  held   a   good 
trip  ;  tangled  tow-paths  were  the  main  reliance  for  speed  ; 
the  battean  the  navigator's  sole  defence  against  the  waters. 
It   was   not    until   Aug.  2,  1817,    that    the   first  steamboat 
landed  at   its   wharf — the  Pike,  Capt.  Reed,  low-pressure, 
built  "ii  the  Ohio.     This  constituted  an  era  in  the  history 
of  the  city,  and  an  American  population  soon  began  to  flow 
into  the  place.     John  Jacob  Astor  located  the  Western  de- 
partment of  his  company  there  in  1819.    Previously,  Lewis 
and  Clarke   bad   made  it  the  starting-point  of  their  cele- 
brated expedition,  and  from  there  also  Gen.  Ashley  subse- 
quently set  forth  to  explore  the  passes  of  the  Rocky  Moun- 
tains.    By   this   time,  however,   great  change    had   taken 
place.     Various  industries  had  been  organized,  capital  was 
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abundant,  enterprise  buoyant.  A  cathedral  decorated  with 
original  paintings  by  Rubens  and  Raphael  replaced  the 
humbler  house  of  worship.  A  university  was  established, 
complete  in  its  appointments  and  containing  a  library  of 
8000  vols,  imported  from  Europe.  Ten  subordinate  schools 
were  put  in  operation.  Three  newspapers  were  published  : 
a  bank  was  organized;  a  museum  of  curiosities  founded, 
and  every  aspect  attested  il  as  a  centre  of  rare  prosperous 
fortune  in  the  then  wilderness  of  the  West.  As  a  striking 
illustration  of  the  nd venturous  spirit  which  characterized 
the  early  population  of  St.  Louis,  the  journey  of  Russul 
Farnum  may  be  worthy  of  historical  preservation.  He  had 
been  employed  for  some  time  in  the  trade  of  .Mr.  Astor, 
and  was  sent  with  orders  to  the  stations  around  Astoria. 
Having  delivered  his  despatches,  and  being  possessed  of  a 
desire  to  explore  unknown  parts,  he  started  forth  again 
northward  along  the  Pacific  coast,  visited  the  Hudson  Bay 
settlements,  reached  Bearing  Strait,  passed  over  on  the  ice 
in  the  winter  of  1813-14,  entered  Siberia,  and  proceeded 
alone  and  on  foot  across  its  vast  expanse  to  St.  Petersburg. 
He  introduced  himself  to  the  American  minister,  was  sent 
forward  by  the  czar  to  Paris,  and  finally  retui'ncd  to  St. 
Louis,  where  he  dicil  of  cholera  in  1832. 

The  Territorial  organization  of  Louisiana  which  had 
been  enacted  by  Congress  in  1812  was  not  adapted  to  the 
wants  of  the  communities  \V.  of  the  Mississippi,  and  tho 
demand  for  a  State  government  being  more  and  more  im- 
perative each  year,  St.  Louis,  as  the  centre  of  population, 
became  naturally  tho  focus  of  political  agitation.  It  was 
at  this  time  the  slavery  question  first  obtruded  upon  our 
national  arena,  taking  shape  in  the  so-called  "Missouri 
restriction."  The  Compromise  of  1820  which  followed  was 
supplemented  by  tho  calling  of  a  convention  to  frame  the 
State  constitution,  and  its  discussions,  connected  neces- 
sarily with  exciting  themes,  brought  into  political  promi- 
nence many  of  those  citizens  of  St.  Louis  whose  reputations 
afterward  became  national.  Benton  and  Bates,  Barton, 
Lucas,  O'Fallon,  Greyer,  and  Gamble,  are  names  that  wiil 
live  in  the  history  of  tho  country  not  less  than  in  that  of 
the  city.  A  new  charter  was  given  to  St.  Louis  Dec.  9, 
1822,  William  Carr  Lane  being  the  first  mayor  elect.  This 
was  amended  from  time  to  time,  and  occasionally  an  en- 
tirely novel  charter  was  furnished  by  the  legislature,  and 
nearly  always  with  injurious  effect  upon  some  of  the  great 
property  interests  designed  to  be  protected.  At  last  the 
evil  became  so  serious  as  to  demand  constitutional  inter- 
vention, and  the  city  charter  has  finally  been  placed  under 
the  regis  of  the  fundamental  law  of  the  commonwealth.  For 
fivc-and-twenty  succeeding  years  unprecedented  growth  and 
prosperity  attended  upon  St.  Louis.  Within  that  period 
many  of  its  largest  public  improvements  were  inaugurated, 
and  the  foundations  laid  of  that  great  commerce  which  now 
extends  to  every  part  of  the  world.  A  period  of  depres- 
sion, however,  was  in  store  to  try  its  energies  to  the  utter- 
most. The  financial  reverses  beginning  in  1S37  and  ex- 
tending through  the  next  decade  were  serious  inflictions 
upon  a  young  metropolis;  but  the  great  flood  of  1844, 
desolating  all  the  fertile  valleys  and  surpassing  even  that 
of  17S5,  followed  by  the  fearful  ravages  of  the  cholera,  be- 
ginning in  1848  and  sweeping  off  a  sixth  of  the  entire 
population,  anil  succeeded  in  turn  by  the  great  fire  of  is  19, 
which  destroyed  one-third  of  the  city  and  almost  obliterated 
its  marine,  gave  it  a  great  shock  that  to  almost  any  other 
community  would  have  proved  irreparable.  Confidence, 
however,  revived  with  the  new  year,  and  the  inauguration 
of  railway  enterprise  gave  a  stirring  and  attractive  impulse 
to  the  business  connections  of  St.  Louis.  The  Pacific  R.  R. 
was  commenced  in  1851,  the  Ohio  and  Mississippi  in  1852, 
the  Chicago  and  Alton  in  185.3,  and  tho  Iron  Mountain  and 
Southern  It.  It.  in  18 jl,  thus  attesting  the  zeal  with  which 
these  new  commercial  agencies  were  developed.  The  city 
subscribed  largely  to  most  of  the  railroad  enterprises,  in- 
curring thereby  tho  greater  portion  of  its  existing  public 
debt. 

The  growth  of  St.  Louis,  again  for  some  years  exceed- 
ingly rapid,  was  brought  to  a  stand  by  the  breaking  out  of 
the  civil  war.  Ono  of  the  earliest  collisions  of  the  war  oc- 
curred in  its  streets,  and  tho  first  Federal  victory  of  any 
moment  was  achieved  in  the  capture  of  a  hostile  camp  of 
State  militia  located  in  its  suburbs.  This  secured  to  the 
government  tho  arsenal,  a  great  store  of  arms,  eventual 
possession  of  the  State,  and  a  consolidation  of  the  whole 
North-west  in  its  support.  Proximity  to  the  theatre  of 
hostilities  suspended  all  business  other  than  the  supplying 
of  armies,  and  at  the  close  of  the  war  St.  Louis  found 
itself  with  no  trade,  a  worthless  shipping,  and  a  legacy  of 
bad  debts.  One  grea!  benefit  had  resulted, however,  which 
was  the  abolition  of  slavery.  The  prejudice  in  Northern 
sections  of  tho  country  against  this  institution  hail  already 
begun  to  operate  unfavorably  against  its  business  Interests 
prior  to  the  war,  and  to  favor  a  concentration  for  exehango 


at  some  point  on  free  soil;  but  rid  of  this  incubus,  and 
stimulated  by  large  expenditures  of  the  government,  and 
encouraged  by  an  immense  Eastern  immigration  which 
poured  into  the  city,  everything  soon  assumed  a  new  as- 
pect. The  trade  of  the  South  was  swiftly  regained,  that 
of  the  North  was  eagerly  contended  for.  ami  that  of  the 
West  was  immensely  developed.  Unprecedented  activity 
prei  ailed  likewise  in  extending  railroad  connections. 
Direct  routes  were  built  to  unite  more  closely  with  tho 
great  central  lines  of  New  York,  Pennsylvania,  and  Mary- 
land; the  Kansas  Pacific  and  the  Atlantic  and  Pacific 
wen-  pushed  forward  to  completion;  and  all-rail  routes 
were  established  to  Texas  and  the  Gulf  "I"  -Mexico.  Thus 
the  next  decade  enabled  it  to  become  tin-  third  city  in  mag- 
nitude in  the  U.  S.  The  subjoined  table  of  population 
well  illustrates  its  history  ami  progress: 


1799 925 

1810 1,400 

1820 4,928 

1831) 5,8G2 

1840 16,469 

1844 34,140 

1850 74,439 


1852 94,000 

is.ii; i25,2oi) 

1860 185,587 

1866 204  327 

1*70 :;io,siu 

l*7;i 428,126 

1870 498,182 


Tho  government  of  St.  Louis  consists  of  a  mayor  elected 
for  two  years,  a  council  consisting  of  two  members  from 
each  of  the  twelve  wards,  and  various  commissions  hav- 
ing in  charge  the  waterworks,  the  health,  police,  fire,  and 
other  departments.  Changes  are  in  preparation,  however, 
under  the  provisions  of  tho  new  State  constitution,  jvhich 
will  materially  modify  this  distribution  of  powers,  and  per- 
haps involve  a  very  large  extension  of  the  area  of  the  city. 

The  bonded  debt  of  St.  Louis  is  $1G,270,000,  with  a 
floating  debt,  the  larger  part  of  which  is  litigated,  of 
$1,027,000.  Its  assets  in  the  shape  of  property,  including 
a  sinking  fund,  are  valued  at  $13,045,363.  Tho  real  and 
personal  estate  within  the  corporation  limits  amounts  to 
$166,990,660.  The  rate  of  assessment  for  municipal  pur- 
poses, exclusive  of  a  tax  to  pay  interest  on  bonded  debt, 
is  limited  to  1  per  cent.  The  credit  of  the  city  is  good, 
and  its  renewals  negotiate  in  London  at  a  premium.  Sta- 
tistics of  the  engineer  department  show  the  length  of  wharf 
or  river  front  to  be  ll^ths  miles,  of  which  about  ;'  miles 
are  paved.  Of  macadamized  streets  there  are  225  miles; 
of  Nicolson  pavements  10  miles,  chiefly  confined  to  the 
business  sections;  and  of  paved  alleys  and  courts  41  miles. 
The  system  of  sewerage  is  admirable,  embracing  in  mains, 
branches,  and  district  sewers  16S  miles,  besides  51  miles  of 
private  drainage.  The  mains  have  a  diameter  of  20  feet, 
the  territory  finished  comprises  3334  acres,  and  the  whole 
cost  is  estimated  at  $6,241,600.  The  waterworks  consti- 
tute an  important  feature  in  the  internal  economy  of  the 
city.  The  supply  is  drawn  from  the  Mississippi  River 
some  miles  above,  is  received  in  four  immense  settling- 
basins,  thence  pumped  up  into  distributing  reservoirs,  and 
pressure  maintained  by  an  elevated  water-tower.  Tho 
average  consumption  of  water  is  20.722.29:;  gallons  daily; 
the  largestquantity  ever  used  in  any  one  day  was  29,580,843, 
as  gauged  at  the  basins.  The  receipts  from  water-rates  in 
1875  were  $564,860.  as  against  an  expenditure  of  $579,391. 
The  extent  of  pipe  laid  down  is  165  miles.  The  city  is  in 
litigation  for  possession  of  the  gasworks,  held  as  the  prop- 
erty of  two  private  corporations.  The  total  of  lamps  erect- 
ed is  6189.  The  price  of  gas  is  $3.25  per  M.  feet  :  the  reg- 
ulation standard  13  candle-power.  There  are  275  miles  of 
fire-alarm  and  50  miles  of  police  telegraph  in  operation. 
A  paid  tire  department  has  added  much  to  the  security  of 
property.  Its  equipment  consists  of  18  steam  lire-engines. 
;t  hook  and  ladder  companies,  and  I  chemical  engine;  the 
staff  consists  of  1  chief.  5  assistants,  1  secretary,  and  90 
men.  The  total  running  expenses  for  tho  year  $256,315. 
Total  loss  by  tire,  $335,322,  on  which  the  insurance  was 
$286,137.  A  salvage  company,  supported  by  the  under- 
writers, has  been  found  of  great  service,  and  yearly  saws 
many  thousands  of  dollars.  A  well-appointed  and  well- 
disciplined  police  force  has  long  been  a  source  both  of  pride 
and  protection  to  St.  Louis.  Recent  extensions  of  terri- 
tory, however,  render  an  increase  of  its  numbers  desirable, 
as  in  that  respect  it  is  inferior  to  most  well-organized  cities. 
It  consists  of  1  chief,  6 captains, 43  sergeants.  12  detectives, 
and  350  men.    The  pay-rolls  amount  to  $390,000,  besides  a 

contingent  expense  of  SI  lO.Olii),  making  a  total  of  s.",ooj 

annually  for  the  support  of  the  establishment.  The  num- 
ber of  buildings  erected  in  1875  was  177-1.  of  improvements, 
I9S:   valued  in  all  at  $5,622, tCili. 

The  public  parks  present  one  of  the  most  attractive  fea- 
tures of  St.  Louis.  With  wise  prevision  a  great  many  spa- 
cious squares  were  early  reserved  for  pleas  ure-grounds,  and 
time  and  taste  have  so  added  to  their  adornment  that  they 
now  offer  delightful  retreats  in  the  midst  of  the  busy  lite 
of  the  city.  More  conspicuous  still,  however,  are  the  greater 
parks,  which  almost  connect  in  a  semicircle  from  the  river 
on   the  N.  to  the  river  on   the  S.      Tho  first  of  these  is 
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O'Fallon  P  toikinglypioturesque 

the  Mississippi,  and 

Dwth.     The  FairGrounds, 

i  bracing  onlj  soma 

og  features  other  than  the 

iti  nod  such  renown.     It*  am- 

.,.  ..m.i.i,  with  ■  greater  Beating  ea- 

I  ny  other  in  the  world,  its  art-hails,  it-  gal- 

unple  oourse  for  trial  -  of  speed)  it* 

■  _-,  ,.{  to  embrace  the  largest  eollee- 

on  the  i tinent, — all  combine  to 

if  for  the  multitude.     The  Poreet  Pa 
i  ,i-  immense  area  of  1374    i 
:m  I  roadways,  and  forming  a  oontinnitj  oi 
tape.     The  Missouri  Botanical  Garden,  of  50  acres 
Ighest  stats  -it  cultivation,  then  intervenes,  with  its 
.  i  ,.i  flowei  -.  ing  every 

tree  known  t"  the  temperate  climate,  and   its  oabinet  of 
lea  enriched  bv  innumerable  i 

i     rer  Grove  Park,  which  adjoins,  is  350 
extant,  planted  with  great  oare  and  t  iste,  and  handsomely 
oared  for  under  an  appropriation  of  $25,000  a  year,      itt 

sting  $60,000 
n  mile,  and  tha  expenditure  upon  it  baa  alreadj  exceeded 
by  threefold  the  original  estimates.  It  is  the  muniflcenl 
gift  of  a  privet  n  to  the  city  of  St,  Louis.    Caron- 

to  the  6.,  and  completes  the  en- 
*  iron  men  L     It  is  nor  so  well  adorned  as  some  of  the  others, 
I. nt   has   manj   features   whiofa   in  time  will   give  it   great 
hi  the  extension  of  the  city  limits  to  take  in  all 

tin:   parks    for    police    ami    other    purpOSOS,  OS    provided    by 

inv»,it  Is  designed  to  oonneol  them   all   by  a  boulevard 

sweeping  from  one  extreme  t"  the  other,  and  constructed 

inner  that  »ill  endure  tor  ages.     Access  from  the 

■  ,     is  bad  by  various  steam  roads  that  intersect  the 

parks,  :is  also  by  extensions  of  the  different  tram- 

netrating  the  leading  avenues  of  the  city.     These 

latter  are  numerous  and  well  equipped,  COl  -'ring;  more  than 

76  miles  of  strut-,  transporting  daily  100,000  passengers, 

and  representing  an  outlay  of  s;;.nitii,iinii. 

In  outward  l<."k  St.  Louie  shows  many  marks  of  its  ori- 

gin,  ami    has    but    little  of  that    newness    BO   common    with 

m  cities,     [t  presents  a  solid  and  substantial,  rather 

than  a  COStly,  aspect      There  are.  however,  many  tine  build 

in.'-,  whilst  the  of  private  residences  is  rapidly 

taking  luxurious  and  ornate  shapes.     Thn-.  the  new  OUStom- 

i  course  of  erection  on  Seventh  Btreel  is  designed  to 
he  one  of  the  largest  and  handsomest  public  edifices  in  the 

l".  S.     It  is  estimated  to  cost  St. 1,000,  hut  will  probably 

rea<-h  twi  im  if  finished  according  to  the  present 
design.  The  adaptation  is  very  perfect.  The  material  is 
red  and  graj  granite,  supplied  in  large  part  from  quarries 
in  the  State  "i  Missouri.  The  Merchants1  Exchange,  on 
Third  street,  is  another  imposing  structure.  It  is  jusi  com- 
plete I  at  s  .''i-t  of  near  $2,000, The  front  is  233  feet, 

tfa  1*7  feet,  the  material  sandstone,  the  order  Ke- 
i  be  grand  hall  is  222  feet  by  93  feet,  with  an 
elevation  of  00  feet,  and  unobstructed  by  columns  through- 
out. The  Four  Courts  i-  a  \  ery  oonspicnous  building,  com- 
bining the  attributes  of  a  prison  and  a  place  of  justice,  and 

furnishing  likewise  appropriate  quarters  t  »r  tbe  police.    All 

business  of  the  oity  is  transacted  here.     The 

court-house,  erected  on  ground  donated  in  1823,  was  half 

a  century  in  constructing,  and  ha-  involved  an  outlay  of 

10.  It  is  built  in  the  form  of  a  Greek  cross,  with 
columns  on  either  front,  anil  an  iron  dome 
of  rather  excessive  proportion  in  the  centre*  The  various 
civil  courts  ar<-  congregated  there,  as  also  the  revenue  ser- 
vice, the  law  library,  and  the  records  of  land  titles.  The 
Insane  asylum,  built  upon  the  most  improved  hygienic 
plans,  occupies  an  elevated  site  in  the  suburbs,  and  pre- 
sent- a  ino-t  imposing  architectural  display.  In  the  at- 
tempt to  secure  pure  water  for  the  institution  an  artesian 
well  was  Mink  to  the  depth  of  3852  feet,  hut  stopped  in 
pranite  without    thi  The  building  cost 

W00, I,  and  ha-  a  .  >,  s  sity  for  300  patients.     The  Ker 

cantile  Library   Building   i-   interesting  rather  from  the 

-  of  art  ami  literature  which  it  contains  than  from 
any  striking  appearan  ■>■.     Like  the  P0I3  technic,  it  has  well 

be  purposes  of  an  earliei  time,  and  the  foundation 
laid  in  each  for  extensive  and  useful  libraries  gives  great 
future  promise.  Plana  for  enlarged  fireproof  structures  are 
od,  and  it  cannot  he  long  1  efore  they  will  be 
carried  into  effect.  They  together  contain  about  90,000 
volume*.  The  Immigrants'  Home  and  the  Widows'  and  In- 
fants' Isylum,  two  noble  oharitii  faithfully  ad- 
minister.' 1.  were  endowed  by  prii  They  form 
oonspieuous  objects  of  interest  to  vi-itors.  and 

endure    |  esSOS    to    the    worth    that    establish) 

The  institution  for  the  Mind,  under  the  managemenl  of  the 
an  extensive  building,  on  Morgan  street,  that  has 


recentlv  been  much  improved  and  furnished  with  extensive 
workshops,  designed  to  give  trades  to  the  inmates.  It  has 
a  capacity  tor  receiving  about  200  pupils.  Another  smaller 
institution  for  the  deaf  and  dumb,  where  great  success  is 
attained  in  teaching  them  to  converse  intelligently  by  ar- 
ticulation, is  situated  on  Bremen  Avenue.  Hotels  are  nu- 
merous and  oapaeious,  comprising  several  splendid  edifices, 
most  prominent  of  which  are  the  Laclede,  Southern,  and 
Lindell.  others  on  still  more  extensive  scales  are  pro- 
jected. A  tunnel  under  one  of  the  prineipal  thoroughfares 
and  a  union  depot  at  a  central  point  have  added  largely 
to  the  facilities  of  tin-  travelling  publie.  The  most  noted 
structure  of  St.  Louis,  however,  is  the  bridge  across  the 
Mississippi,  which  from  the  boldness  of  its  engineering 
anl  the  magnificence  of  its  proportion  has  attained  a  world- 
wide  celebrity.  The  entire  length  is  2225  feet;  it  contains 
5600  tons  oi  steel  and  iron,  whilst  its  cost  has  exceeded 
$10,000,000.  The  superstructure  consists  of  three  arches 
supported  by  abutments  on  either  shore,  and  two  massive 
granite  piers,  built  up  from  the  rock  foundations  110  feet 
below  the  lei  el  of  the  river.  Two  of  the  spans  are  500  feet 
each,  and  the  central  one  520  feet,  being  the  longest  span 
ever  erected.  These  are  framed  of  steel  tubes,  sustaining 
truss-ribbed  arches,  fastened  by  braces  of  charcoal  iron. 
Built  without  the  erection  of  false  works,  regardless  of  in- 
clement seasons,  with  few  fatalities  attending  the  work,  it 
will  remain  an  enduring  monument  to  the  genius  and  en- 
ergy  of  its  architect.  Sir.  James  B.  Eads.  Many  fine 
churches  adorn  St.  Louis  and  attest  the  liberality  of  its 
citizens.  Of  these  there  are  enumerated  in  the  directory  13 
Presbyterian,  2  Unitarian,  2B  Roman  Catholic,  18  Method- 
ist. It  Baptist,  3  Christian,  4  Congregational,  10  Episcopal, 
Lfl  German  Evangelical,  4  Hebrew,  and  4  missions.  Of 
the  different  hospitals,  that  of  the  quarantine  is  situated 
some  distance  below  on  the  river,  that  of  the  city  in  the 
southern  portion,  and  that  of  the  Sisters  in  the  northern 
suburbs.  There  are  also  under  denominational  charge  the 
Alexias  Brothers,  Good  Samaritan,  Marine,  Female,  St. 
Louis,  and  two  lying-in  charities.  Somewhat  kindred  in- 
stitutions arc  presented  in  the  Woman's  Christian  Home, 
(iirls*  Industrial  Home.  Widows'  Home,  Little  Sisters  of 
the  Poor,  and  various  orphan  and  half-orphan  establish- 
ments. Organized  societies  for  the  relief  of  the  indigent 
are  connected  with  most  of  the  Church  associations.  Pro- 
vision is  also  made  at  public  expense  for  gratuitous  fur- 
nishing of  medicines  and  medical  advice  from  a  city  dis- 
pensary. 

In  educational  progress  St.  Louis  has  in  no  wise  disap- 
pointed the  promise  given  in  its  early  day.  Colleges  of 
great  excellence,  many  academies  of  repute,  and  private 
schools  without  number  have  grown  up  with  the  growth 
of  the  city.  Of  sectarian  institutions  there  are  not  less 
than  on*  Roman  Catholic,  12  Lutheran,  and  15  of  other  de- 
nominations, of  which  the  most  prominent  are  the  St.  Louis 
University,  the  Academy  of  Loretto,  the  Sacred  Heart,  the 
Visitation,  and  the  Orsuline.  Of  those  non-sectarian,  the 
Washington  University, Mar;  Institute,  and  Dunham  School 
are  the  more  important.  But  the  fame  of  St.  Louis  has 
gone  forth  even  amongst  European  educators  for  the  ex- 
cellence of  its  public-school  system  rather  than  its  private 
establishments.  This  is  admirably  organized  and  largely 
endowed.  In  1SI2,  Congress  donated  certain  vacant  lands 
and  common  lots  within  the  district  of  St.  Louis  to  the 
support  of  public  schools.  In  1831  the  grant  was  made 
effective  by  additional  legislation,  and  in  1S33  the  first 
school  board  was  elected  under  the  new  charter  and  en- 
trusted with  custody  of  the  property  so  acquired.  The  first 
building  was  erected  and  first  school  opened  in  1S46.  It 
was  not  until  1849  that  a  permanent  city  tax  of  1  mill, 
afterward  in  1865  increased  to  5  mills,  was  voted  for  school 
purposes.  In  addition,  the  public-school  system  derives  its 
proportionate  share  of  the  general  school  fund,  which  is  25 
per  cent,  of  the  gross  revenue  of  the  State.  An  enhancement 
of  the  values  of  real  estate,  increased  general  revenue,  and 
high  assessments  by  the  city  have  enabled  the  school  board 
to  organise  with  ample  means  at  its  command.  As  one 
consequence,  no  charge  is  made  for  tuition  ;  as  another,  only 
the  best  talent  is  employed,  and  that  well  remunerated.  The 
property  schedule  or  the  board  for  1875  exhibits  the  follow- 
ing: real  estate  used  for  school  purposes,  $2,386, 620  ;  held 
for  future  uses,  *1,2S9,991 ;  receipts  are,  from  rents, $52,855  ; 
from  State  school  moneys,  S9 1 ,0s;; ;  from  city  taxes,  $645,176; 
from  other  sources,  $60,398;  making  a  total  of  $849,513. 
Results  show  a  most  efficient  application  of  these  large  re- 
sources. A  conclusion  has  been  reached  which  seems  to 
combine  tho  maximum  of  effect  with  the  minimum  of  ex- 
penditure. Thus,  there  arc  now  56  commodious  school 
buildings  completed,  and  5  temporarily  rented,  containing 
a  total  of  32,070  seats.  The  number  of  registered  pupils 
is  l.'i.S52;  average  belonging.  2!t,:;t)!'i,  and  average  attend- 
ing, 27,100.     The  average  number  of  teachers  is  769,  with 
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salaries  aggregating  $522,350.  The  average  of  attendance 
is  practically  94  per  cent.;  average  cost  of  tuition  per 
scholar,  §19.21 ;  average  of  incidentals,  $2.63.  There  are 
44  schools,  with  74  teachers,  having  German  and  English 
classes,  embracing  11,527  German-American  and  5670 
Anglo-American  scholars.  Drawing  has  been  introduced 
systematically  throughout  all  the  grades  of  advancement. 
Admission  is  had  at  six  years  of  age.  Corporal  punish- 
ment is  discountenanced.  The  classification  is  that  of  a 
normal  school,  high  schools,  district  schools,  and  recently 
there  has  been  attached  the  Kindergarten  for  very  young 
children.  Evening  schools,  introduced  some  years  since, 
have  met  with  marked  success.  The  course  of  study  and 
method  of  instruction  arrived  at  cannot  be  analyzed  in  any 
brief  space,  but  it  can  be  said  that  it  stands  second  to 
none  in  the  success  attained.  The  present  system  is  the 
product  of  careful,  persistent,  enlightened  work,  in  which 
the  practice  of  other  cities  and  the  labored  research  of 
other  nations  have  been  freely  laid  under  contribution.  It 
has  thus  been  a  creation  rather  than  a  growth,  and  the 
high  educational  standards  wrought  out  confer  distin- 
guished honor  upon  its  superintendent,  Mr.  William  T. 
Harris,  who  has  devoted  years  of  scholarly  toil  to  its  per- 
fecting. 

The  financial  system  of  St.  Louis  consists  of  7  national, 
31  State,  and  19  private  banks  not  in  the  clearing-house, 
with  a  combined  capital  of  §19,559,542.  The  savings  and 
timedepositsare$lli,144,337;  demand  deposits,  $24, 502,084; 
cash  and  exchange,  $11,77S,495 ;  loans,  discounts,  and 
bonds,  $45,928,085.  The  circulation  of  the  national  banks 
is  only  $706, (W0,  and  the  aggregate  bank-clearings  for  the 
year,  $1,151,372,654.  The  ordinary  rate  of  discount  is 
from  8  to  10  per  cent.  Total  taxation  on  real  estate,  in- 
cluding State,  county,  city,  and  schools,  for  1876  was  3.48i 
per  cent.  The  insurance  business  has  been  very  success- 
fully prosecuted  in  St.  Louis.  Of  home  companies  there 
are  organized  under  the  laws  of  the  State  12  stock  and  14 
mutual,  all  having  their  head-offices  here.  There  are  also 
10  European  companies,  and  of  the  139  companies  of  other 
States  carried  on  the  books  of  the  insurance  department 
almost  all  have  offices  in  the  city,  with  a  cash  capital  of 
$35,2S0,000,  assets  $84,505,000,  liabilities  $33,164,000,  and 
surplus  $16,060,000,  The  business  of  the  stock  companies 
is  of  gross  assets  $4,301,352,  liabilities  $S90,2S8,  income 
$1,951, 586,  expenditure  $1,645,971  ;  of  the  mutuals,  pre- 
mium notes  $1,619,000,  liabilities  $104,  income  $370,000, 
and  expenditure  $323,000. 

As  a  manufacturing  city  St.  Louis,  according  to  the  last 
census,  ranked  fourth  in  the  U.  S.,  and  since  then  a  com- 
parison made  with  great  care,  showing  the  capital  employ- 
ed and  the  production  of  40  leading  manufacturing  inter- 
ests, demonstrates  an  increase  of  36  per  cent.  The  total 
amount  is  now  estimated  at  $200,000,0110.  The  great  re- 
sources of  the  State  in  minerals,  timber,  earths,  and  other 
materials  has  been  one  cause  of  this  rapid  growth,  which 
may  be  well  illustrated  by  an  announcement  made  on  the 
completion  of  the  new  exchange  that  the  granite  in  its 
foundations,  the  sandstone  of  its  walls,  the  framework  of 
iron,  and  the  finishing  of  wood,  the  lead,  and  the  zinc,  the 
glass,  and  the  paints  for  its  frescoes,  all  came  from  Mis- 
souri. The  vast  coal-fields  which  lie  underneath  its  very 
site,  and  which  intersect  the  bluffs  across  the  river,  extend- 
ing for  many  miles,  supply  cheap  and  inexhaustible  fuel, 
and  the  process  of  desulphurizing,  recently  applied  with 
such  success,  must  give  increased  activity  to  many  of  its 
large  manufacturing  enterprises,  especially  those  of  steel 
and  iron.  In  fact,  this  branch  of  its  business  is  as  yet  in  its 
infancy,  although  numerous  furnaces  are  congregated  along 
the  river,  and  one  of  the  largest  rolling-mills  in  the  world 
for  the  manufacture  of  steel  rails  has  just  been  completed. 
The  Board  of  Trade  report  for  1876  presents  an  elaborate 
summary  of  the  leading  industries  of  the  city  well  worth 
being  consulted.  Probably  no  better  evidence  could  be  ad- 
duced of  the  extent  to  which  the  manufactures  of  St.  Louis 
command  the  markets  of  the  world  than  the  facts  that  its 
brands  of  flour  rank  highest  in  England;  it  supplies  ma- 
chinery to  the  mines  of  old  Mexico  ;  it  sends  railway  iron 
to  Brazil ;  and  has  recently  shipped  a  large  order  of  steamer 
engines  to  the  Sea  of  Okhotsk.  The  ores  of  the  State  are 
sent  from  its  wharves  to  all  the  largo  furnaces  of  every  coun- 
try, its  manufactures  of  hollow-ware  have  large  sales  even 
in  Germany,  and  its  meats  are  on  the  market  in  the  cities 
of  remotest  India. 

The  eommoreo  of  St.  Louis,  which  depended  for  a  long 
time  upon  river  navigation,  received  great  impulse  from 
the  railroad  connections  as  they  were  made,  and  its  increase 
was  commensurate  with  their  extension.  Latterly,  a  de 
m and  for  cheap  freights,  modifications  in  constructing 
steamers,  the  introduction  of  a  S}  stem  of  barges  and  tows, 
arc  bringing  the  great  water-ways  into  prominence  again. 
Deepening  of  the  channel  of  the  Mississippi  at  its  mouth, 


so  as  to  admit  sea-going  vessels  of  the  largest  size,  and 
confining  its  waters  along  the  whole  length  by  levees, 
promise  to  give  to  St.  Louis  mure  importance  still  as  a 
depot  where  the  grain  of  the  North-west  will  collect  for 
shipment  to  Europe.  There  are  now  14  trunk-lines  of  rail- 
road entering  the  city,  with  an  estimated  arrival  and  de- 
parture of  200  trains  daily.  The  receipt  of  freights  by 
them  aggregated  3,232, 770  tons  for  the  year.  The  total 
arrival  of  steamers  was  2201,  of  barges  743,  and  freights 
663,525  tons. 

Custom-house  exhibits  for  1875  show  collections 
$1,186,202,  foreign  value  warehoused  $1,635,793.  Ureal 
attention  has  been  devoted  latterly  by  the  merchants  of 
St.  Louis  to  the  removal  of  barriers  between  consumer  and 
producer,  and  to  facilitating  in  every  way 'the  interchange 
of  commodities.  A  bureau  of  freights  has  been  organized  at 
the  exchange,  custom-house  regulations  that  impeded  direct 
importation  have  been  abolished,  and  »'\tm-ive  European 
connections  established  which  give  promise  of  large  results 
hereafter.  In  fact,  the  commercial  advantages  of  St.  Louis 
arc  in  many  respects  unequalled.  It  commands  more  than 
6000  miles  of  direct  river  navigation,  made  accessible  to 
steamers  and  barges  for  a  large  part  of  the  year.  Situated, 
too,  at  a  point  where  the  open  flow  to  the  South  breaks 
away  from  the  frozen  streams  of  the  North,  where  deeper 
channels  give  opportunity  for  more  commodious  vessels, 
and  where  the  growths  of  the  far  West  meet  the  manufac- 
tures of  the  East,  immense  transfers  of  freights  will  neces- 
sarily bo  involved,  and  the  foundations  thereby  laid  of  a 
city  which  in  time  to  come  may  rival  the  ancient  queens 
of  commerce.  B.  Gratis  Brown. 

Saint  Louisville,  p. -v.,  Newton  tp..  Licking  co., 
0.,  on  Lake  Erie  division  of  Baltimore  and  Ohio  It.  K 
P.  166. 

Saint  Luce,  p.-v.,  cap.  of  Brevard  co.,  Fla. 

Saint  Luci'a,  an  English  island  of  the  Windward 
group,  West  Indies  (hit.  14°  N.,  Ion.  61°  W.),  24  miles  S.  E. 
of  Martinique  and  21  X.  E.  of  St.  Vincent;  is  26  miles  in 
length  by  1 1  in  breadth  ;  has  a  circumference  of  150  miles, 
an  area  of  250  sq.  m.,  and  a  p.  in  1S71  of  31,811,  of  which 
number  only  910  were  white.  The  surface  is  mountainous 
and  covered  with  valuable  timber  and  dyewoods,  and  an 
extinct  volcano  supplies  an  inexhaustible  quantity  of  sul- 
phur. The  climate  is  warm  and  unhealthy,  and  destructive 
hurricanes  are  not  infrequent.  Staple  productions,  sugar 
and  cacao.  The  government  is  in  the  hands  of  an  admin- 
istrator, an  executive  and  a  legislative  council,  resident  at 
Castries,  and  subject  to  the  governor-in-chief  of  the  Wind- 
ward Islands.  Settled  by  the  English  in  1600,  the  colony 
has  several  times  been  held  by  the  French,  and  was  finally 
recaptured  1803. 

Saint  Malo',  town  of  France,  department  of  Ille-et- 
Vilainc,  near  the  mouth  of  the  Kami-,  on  a  small  island  in 
the  English  Channel,  connected  with  the  mainland  by  a 
causeway  650  feet  long.  The  harbor,  which  is  perfectly 
dry  at  ebb-tide,  has  from  40  to  50  feet  of  water  at  flood- 
tide,  is  large  and  safe,  and  defended  by  fortifications  both 
on  the  mainland  and  on  the  island.  Cod  and  herring  fish- 
ing in  the  Channel  and  for  seals  ami  whales  in  the  Arc- 
tic Ocean,  trading  along  the  coast,  and  to  foreign  ports, 
shipbuilding,  and  the  manufacture  of  sailcloth,  ropes,  and 
ever?  kind  of  naval  fittings  are  vigorously  carried  on.  1*. 
12,316. 

Saint-Marc  Girardin.  Sec  Girardin  (Saint- 
Marc). 

Saint  Marie',  p.-v.  and  tp.,  Jasper  co.,  111.,  on  Em- 
barras  River.     P.  1452. 

Saint  Mario,  tp.,  Creen  Lake  co.,  Wis.     P.  705. 

Saint  Mark's,  tp..  Clarendon  co.,  S.  C.     P.  480. 

Saint  Martin,  ono  of  the  Lesser  Antilles,  in  the  West 
Indies.  Area,  30  sq.  m.  The  northern  part  belongs  to 
France,  and  has  3450  inhabitants;  the  southern  to  the 
Netherlands,  and  has  31 57.  From  its  extensive  salt  marshes 
more  than  300,000  vats  of  salt  are  made  annually. 

Saint  Martin,  parish  of  S.  Louisiana,  bounded  E.  by 
Atohafalaya  River,  S.  by  Lake  Chetimaches,  and  drained 
liv  Bayou  Te<  he,  has  a  level  surface  and  a  fertile  soil. 
Staples,  cotton,  sugar,  and  molasses.  Cap.  St.  Martins- 
ville.    Area,  500  sq.  m.     P.  9370. 

Saint  Martin,  tp.,  Stearns  co.,  Minn.     P.  556. 

Saint  Martin  (Alexis).    Sec  Beaumont  (William). 

Saint  Martin'  (Antoine  .Iran),  b.  at  Paris,  France, 
.Ian.  17,  1791,  was  the  son  of  a  tailor  :  studied  Oriental  lit- 
erature under  Sylvestrc  de  Saoy,  and  took  pari  in  politics 
under  the  llourbons.  D.  at  Paris  Jiilv  L'0,  IS32.  Author. 
among  other  works,  of  M4moir«8  hutoriques  '  t gSographiques 
but  VArminie  (2  vols.,  1818-22)  and  of  treatises  on  the 
chronology  of  the  Ptolemies  and  on  the  zodiac  at  Dendera. 


SAINT-MARTIN,   DE     SAINT    MAURICE   KIVEK. 


Baiat-Martin,  >l<  >'  "'  '■  Marqdw,  gcn- 

Imown  mi  i  I   '■'   Phiuhophh  iiiooksi  . 

Ire-el  Loire,  Pranci 
...■  ni  the  army,  but  lived 
■  iting  himself  t»  the  study  "I 
i  .  dally  the  mystics  Hartinei 
.  BtSbme.      D.  al 

.  par 
1 77..  i.    Tableau  naturel  det    I 

n  is2), 

1800),  /   /' 
.  .  i.-..  ire  nil  againsl  sensualism  and  mate- 

,,  .„  were  translated  b  rman.     i  See  Matter, 

/,   pXilotopht  iNeonnu,  1862. 1 
Sainl  Martin's,  p.  v.  and  tp.,  Worcester  eo.,  Md 

P.  1133. 
v,i„i   Martin'-  Island,   i'    ta  .....  Mich.,  in  Lake 
Mi,  hi.-. mi.  at  month  of  Qraen  Bay.     P.  101. 
Saial  Hartiaa  rille,  p.       <  ",<■  of  St  Martin  parish, 

the,  has  -  -  >'•  ,1'"'- 

Sainl  Ha  r\.  parish  of  B.  Louisiana,  bounded  N.  B. 
I.,   i .,...,.  ,  hafalaya  River,  and  .-. 

\,\   itohafal  te  Blanohe  bays,  has  a  marshy  but 

_.,,•,  molasses,  rice,  and  Indian 
Franklin.     trea,  860  sq.  m.     P.  13,800. 
suint  Mary,  tp.,  Waseca  co.,  Minn.     I'.  737 . 
Sainl  Harj  *-.  port  of  entry  of  the  district  of  Placen- 
Uary's,  Newfoundland.    The  fisheries  and  agri- 
oulture  are  carried  on.    The  harbor  is  excellent.    The  town 
.  land  B.  W.  of  St  John's.     P.  650. 
Saint  Mary's.  p.-T.,  Perth  eo.,  Ont,  Canada,  on  the 
s.  u  .  branefa  of  the  river  Thames,  at  the  junction  of  the 
London  hranofa  with  Grand  Trunk  Railway,  22  miles  N.of 
Ion.     it   is  a   prosperous  and  well-built  town,  has  s 
large  trade  in  grain,  quarries  of  fine  limestone,  2  splendid 
railway   viaducts,  important  manufactures,  and  2  weekly 
Den  spapers.     P.  3120. 
Saint  Hary's,     tunte  of  S.  Maryland,  lying  between 
i  the  N.  B.,  Chesapeake  Bay  on  the  E., 
and  Potomac   River  on  the  B.  W.,  watered  by  numerous 
small  bays  and  creeks.    Staples,  tobacco,  wheat,  and  In- 
dian corn.    Cap.  Lcnnardtown.    Area.  250  sq.  in.    P.  14.944. 
Sainl  Hary'8,  p.-v.  and  tp.,  oap.  of  Camden  co.,  Sa>, 
i, n  St  Mary's  River.     P.  702. 

Saint  Mary's,  tp.,  Hancock  co..  III.     P.  1050. 
Saint  Hary'8,  tp.,  Adams  co.,  Ind.     P.  925. 
Saint  Mary's,  tp.,  Mills  CO.,  la.     P.  279. 
Saint  Mary's,  tp.,  Poll  iwattamie  co.,  Kan.    P.  1205. 
Sainl  .Mary's,  p.-v.,   Marion  co.,   Kv„  on   Louisville 
and  Nashville  and  Breal  Southern  R.  Rs.    P.  113. 
Sainl  Mary's,  tp.,  Perrj  oo.,  Mo.     P.  1940. 
Saint  Mary's,  p.-v.  and  tp.,  Ste.  Genevieve  eo.,  Mo., 
on  Mississippi  River.     P.  397. 
Sainl  Mary's,  tp.,  Wake  oo.,  N.  C.    P.  2124. 
Saint  Mary's,  p.-v.  ami  t|...  Auglaize  en.,  0.,  on   Mi- 
ami (anal,  has  1  weekly  newspaper.      P.  of  v.  1370;  oft].. 
2420. 

Sainl  Mary's,  p.-b.,  Elk  eo..  Pa.,  on  Philadelphia  and 
Erie  R.  R.,  has  :t  churches,  a  convent  and  Beminary,  1 
bank,  1  newspaper,  2  foundries,  2  flouring  and  2  planing 
mills,  and  several  wagon  anil  carriage  manufactories. 
Prinoipal  business,  lumbering  and  mining  coal.  P.  1084. 
ii.  C.  Brandos,  Eo.  "Gaibttb." 
Sainl  Man  "-.  p.  -.  cap.  of  Pleasants  co.,  West  Va.. 
on  ' 'hi'..  Riy er. 

Sainl  Mary's  Hall,  an  Episcopal  school  for  girls 
Dated  at   Faribault   Minn.,  56  miles  from  St.   Paul,  was 
founded  in  I860  by  the  Rt  Rev.  II.  P..  Whipple,  bishop    i 

Minnesota.     In  |s72  the  s.-l 1  mine  under  the  control  of 

a  board  of  trustees.     The  bishop  is  president  of  tb< 

rector  of  the  school.     1'  odati   as   for  7" 

resident  pupils.      Its  ourriculum  embraces  a  preparatory 
department,  followed  bj  a  four  se  in  history, 

dish  literature.  Latin,  modern  languages,  mathematics, 
and  natiir  Music,  drawing,  and  painting  also 

attention.     It  has  a  corps  of  10  teachers,  in- 
cluding the  principal,  Mi--  B.  P.  Darling!  in.     II  has  prop- 
erty amounting  t-,  135,000,  including  a  valuable  :>■ 
philosophical  ami  ohemical  apparatus,  a  museum,  and  li- 
brary. R.  \\  .  i.  v.  are. 

Saint   Hary'i  Hission,  p.-v.,  St  Mary's  tp.,  Potta- 
wattamie oo.,  Kan.,  on   Kansas  Pacific  P.  R.,  and  on  the 

Pottawattamie  n  Dilef  from  Topcka,  has  1  weekly 

newspaper. 


Saint  .Mary's  River,  connecting  Lake  Superior  with 
Laki  Huron,  is  not  a  continuous  stream,  but  a  series  of 
small  lakes.  Mud  I.ake  is  entered  from  Lake  Huron 
through  Bereral  broad  and  deep  outlets  .  this  lake  is  about 
I'd  miles  long.  Thence  to  the  foot  of  the  falls  (Sault  I,  I" 
farther,  there  are  two  channels,  the  navigable  one 
,  Lake  George,  and  a  shorter  one  through  Hay 
.,,  iii.-h  it  is  proposed  to  improve.  From  the  head 
of  the  falls  to  Lake  Superior  (15  miles,  making  total 
length  7o  miles  I  the  river  is  partly  a  hike  and  partly  a 
■radual  expansion  into  Lake  buperior.  The  total  fall  is 
estimated  at  21^  feet,  of  which  is  feet  are  at  the  falls.  Ste. 
Mary's  lulls  Canal  was  built  to  enable  vessels  to  pass  around 
these  rapids.  In  1858  a  grant  of  750,000  acres  of  land 
was  made  to  the  State  of  Michigan,  by  act  of  Congress, 
to  I  iu>  the  cost  of  building  the  canal.  Work  was 
Bnced  in  l^j;;  by  a  company  under  contract  with 
the  State,  and  on  June  18,  1S55,  the  canal  was  opened 
t,,  navigation.  It  is  supposed  that  it  cost  the  company 
about  si, nun. nun.  As  originally  built,  the  canal  was  5400 
l,,t  in  length,  had  a  width  of  inn  feet  at  the  water-line, 
with  paved  Blopes  of  1  \  to  1.  and  a  depth  of  12  feet  at  mean 
stage.  The  loek-.  located  near  the  loot  of  the  canal,  were 
two  in  number,  combined,  each  350  feet  long.  70  feet  wide, 
lift  0  bet.  There  was  a  guard-gate  near  the  upper  end  of 
the  canal.  The  capacity  of  the  canal  and  locks  was  soon 
found  to  be  inadequate  to  the  rapidly-developing  navigation 
to  and  from  Lake  Superior.  To  ameliorate  these  evils  the 
improvement  of  the  canal  was  taken  in  hand  by  the  I".  S.. 
and  work  commenced  in  1870.  When  completed,  the  im- 
provements will  consist  of  a  new  lock  parallel  to  and  at  a 
dear  distance  of  100  feet  from  the  old  locks;  an  enlarge- 
ment of  the  old  canal  so  as  to  uncover  the  approaches  to 
the  new  lock:  deepening  the  canal  to  a  depth  of  10  feet; 
removing  the  old  slope-wall-,  and  substituting  for  them  a 
timber  revfitanent  with  a  vertical  face;  the  lock-chamber 
will  be  515  feet  long.  SO  feet  wide,  with  a  lift  of  IS  feet  and 
a  depth  of  17  feet  of  water  on  the  sills.     To  facilitate  re- 

{iairs,  a  pair  of  guard-gates  will  be  placed  both  above  and 
lelow  the  lock-chamber.  The  estimated  cost  of  the  im- 
provement is  $1,800,000.  The  great  cost  of  both  the  or- 
iginal work  and  the  improvement  is  due  to  the  difficult 
character  of  the  excavation  in  sandstone  overlaid  with  a 
compact  bed  of  gravel  and  boulders,  to  the  remoteness  of 
the  work  from  sources  of  supply,  and  to  the  severity  of 
the  winters.  G.  Weitzel. 

Saint  Mary's  River,  of  Georgia  and  Florida,  rises  in 
Okeefenokee  Swamp,  and  throughout  a  large  part  of  its 
course  of  100  miles  is  the  boundary  between  the  two  States. 
Its  bar  bus  13  feet  of  water  at  low  tide,  and  IS  or  20  feet  at 
high  tide.  Large  vessels  ascend  9  miles  to  St.  Mary's,  and 
small  steamers  can  go  up  many  miles  farther. 

Saint  .Matthew's,  tp..  Wake  co.,  N.  C.  P.  2192. 
Saint  Maurice',  county  of  Quebec,  Canada,  extending 
N.  W.  from  the  St.  Lawrence,  and  reaching  far  into  the 
northern  wilderness.  Its  S.  E.  portion  is  fertile.  Iron  ore  is 
found.  The  lumber-trade  is  important.  There  are  large 
manufacturing  interests  in  the  vicinity  of  Three  Rivers,  the 
capital.     P.  19,55S. 

Saint  Maurice  For'ges,  p.-v..  St.  Maurice  co..  Que- 
bec. Canada,  on  the  navigable  St.  Maurice  River.  7  A  miles 
tn, in  Three  Rivers.  Here  bog-iron  ore  is  exten-i\el\  ,,,1- 
leotod,  smelted,  and  cast  for  stoves.  Six  miles  E.  is  the 
beautiful  St.  Maurice  Village.  Champlain  eo.,  where  bog- 
ore,  moulding-sand,  limestone,  fireproof  stone,  etc.  abound. 
1'.  of  the  Forges,  about  S00  :  of  St.  Maurice  Village,  about 
2..". 

Saint  Maurice  River,  a  northern  tributary  of  the 
St.  Lawrence,  which  it  enters  at  the  city  of  Three  Riv- 
ers, 9  miles  below  Lake  St.  Peter,  in  the  province  of  Que- 

1 Prom  its  source,  216  miles  X.  X.  W.  from  the  city  of 

Montreal,  it  Hows  N.  E.  tit!  miles,  then  107  miles  S.  E., 
then  130  miles  southerly  to  its  mouth;  total  length  of 
course.  363  miles  :  extreme  length  of  valley,  223  miles, 
width  1  lo  miles;  area,  about  16,000  sq.  in.  Its  chief  trib- 
utaries are  the  Mattawin,  120  miles  long:  the  Bostonnais, 
75  miles  long:  the  Croche,  85  miles  long:  the  Vermilion, 
115  tnib-s  I. mil::  and  tile  Mann, .wan,  00  miles  long.  The 
St.  Maurice  is  navigable  for  steamboats  from  the  Grand 
Pines,  34  miles  above  it--  mouth,  to  La  Tuque  Rapid-.  68 
miles  farther  up.  The  climate  is  generally  too  cold  for  the 
growth  of  wheat,  though  suitable  for  it  in  the  lower  two- 
thirds  of  its  valley.  Its  forests  contain  much  valuable  tim- 
ber, that  with  its  iron,  which  is  abundant  and  of  an  excel- 
lent quality,  constitutes  its  chief  wealth  and  its  principal 
export.  About  .Mm. mm  saw-logs  of  pine  and  spruce  are 
cut  annually  on  the  St.  Maurice.  The  wild  scenery  of  the 
river  i-  highly  interesting.  Apart  from  Niagara,  the  Falls 
of  Sbawenegan,  22  miles  above  the  mouth  of  the  St.  Mau- 
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rice,  lfifl  feet  in  height,  are  incomparably  the  greatest  and 
most  sternly  impressive  of  the  waterfalls  of  old  Canada. 
The  ordinary  discharge  under  the  two  bridges  of  1400  and 
Will  feet  in  length,  thai  span  its  channels  near  its  mouth, 
is  about  40,000  cubic  feet  per  second.         A.  J.  Russell. 

Saint  Mi'chael,  the  largest  of  the  Azores  (whirl,  see), 
in  hit.  :;T°  1 1'  X..  Ion.  26°  30'  \V.,  oomprises  an  area  of  340 
aq.  m.,  with  about  81,000  inhabitants.  It  is  the  most  fer- 
tile and  best  cultivated  of  the  Azores,  and  exports  annually 
to  England  alone  1110,000  boxes  of  oranges,  valued  at 
£60, .100.  drain  is  exported  to  Portugal,  coarse  linen  and 
pottery  to  Brazil.  Chief  towns,  Ponta  Delgada  and  Ri- 
bcira  Grande. 

Saint  Michael's,  p. -v.  and  tp.,  Talbot  co.,  Md.,  on 
St.  Michael's  estuary,  has  1  weekly  newspaper,  several 
shipyards,  and  a  considerable  trade  in  oysters.  P.  of  v. 
1095;  of  tp.  S448. 

Saint  Michael's,  tp.,  Madison  co.,  Mo.     P.  1325. 

Saint  Michel'  de  Bellechasse',  p. -v.,  cap.  of 
liellechasse  co..  Quebec,  Canada,  on  the  S.  shore  of  the 
Si.  Lawrence  and  on  Grand  Trunk  Railway,  15  miles  be- 
low Quebec.  It  has  a  convent,  a  commercial  college,  a 
lumber-trade,  and  2  steamers  plying  to  Quebec.  P.  about 
700. 

Saint  Mihiel',  town  of  Prance,  department  of  Meuse, 
on  the  Meuse,  has  manufactures  of  yarn,  stockings,  ho- 
siery, cotton  cloth,  and  leather.     P.  5467. 

Saint  Nazaire',  town  of  France,  department  of  Loire- 
Inferieure,  at  the  mouth  of  the  Loire,  has  a  large  and  com- 
modious harbor,  recently  constructed.  As  the  navigation 
of  the  Loire  becomes  more  difficult  every  year  on  account 
of  the  amount  of  sand  which  it  carries  with  it,  St.  Nazaire 
seems  most  likely  to  become  the  chief  entrepot  of  the  great 
traffic  of  this  river.  It  had  2391  inhabitants  in  1851,  0500 
in  1861,  over  15,000  in  1871. 

Saint  Nich'olas,  p. -v.,  Mahonoy  tp.,  Schuylkill  co., 
Pa.,  on  East  Mahanoy  branch  of  Philadelphia  and  Reading 

Saint  Nic'olas,  town  of  Belgium,  province  of  East 


Flanders,  has  the  largest  flax-market  in  the  world,  and  ex- 
tensive manufactures  of  linen,  woollen,  cotton,  and  .-ilk  fab- 
rics, hosiery,  hat.-,  soap,  leather,  salt,  and  tobacco.  It  is 
situated  in  .me  ,,t  the  most  fertile  and  most  densely-peo- 
pled districts  of  Belgium,  and  besides  the  exportation  of 
its  manufactured  goods  its  home  trade  is  very  important. 
1'.  23,388.  " 

^  Saint  Nicolas,  v.,  Levis  co..  Quebec,  Canada,  on  the 
S.  shore  of  the  St.  Lawrence,  15  miles  above  Quebec,  with 
which  it  is  connected  by  Bteamer.  It  has  a  large  luinber- 
trade  and  many  manufactories,     P.  about  600. 

Saint  Olof,  p.- 
408. 


and  tp.,  Otter  Tail  co.,   Minn.     P. 


Saint  Qmer',  town  of  France,  department  of  Pas-do- 
Calais,  on  the  Aa,  is  fortified  and  well  built,  and  has  exten- 
sive manufactures  of  salt,  beetroot-sugar,  soap,  brandy,  and 

clay  pipes.     P.  22,381. 

Saint  Ours,  p. -v..  Richelieu  co.,  Quebec,  Canada,  on 
the  E.  bank  of  Richelieu  River,  12  miles  from  its  mouth, 
has  a  good  trade,  manufactures  of  shipping  and  of  bricks, 
a  mineral  spring,  and  a  convent.     P.  701. 

Saint  Par'is,  p. -v..  Champaign  co.,  0.,  on  Pittsburg 
Cincinnati  and  St.  Louis  R.  R.,  has  5  churches,  a  public 
school,  3  warehouses,  1  newspaper,  1  bank,  2  carriage- 
factories,  1  flouring  and  2  planing  mills,  and  2  saw- 
mills. Large  quantities  of  grain,  flour,  stock,  and  lumber 
are  exported.     P.  about  12(111. 

W.  II.  HnniBLE,  En.  "New  Era." 

Saint  Paul,  town  of  the  French  island  of  Bourbon,  on 
the  western  side  of  the  island,  has  a  good  harbor  and  con- 
siderable trade.     P.  16,262. 

Saint  Paul,  p. -v.,  Adams  tp.,  Decatur  co.,  Intl.,  on 
Indianapolis  Cincinnati  and  Lafayette  R.  R.  P.  about 
5IJ0. 

Saint  Paul,  capital  and  largest  city  of  Minnesota, 
county-seat  of  Ramsey  co.,  on  Mississippi  River,  2082  miles 
from  its  mouth,  in  lat.  44°  52'  46"  N.  and  Ion.  93°  4'  54" 
W.     It  is  built  mainly  on  the  E.  bank,  but  by  a  recent  ex- 
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tension  of  its  corporate  limits  now  includes  a  considerable 
area  on  the  \V.  side  of  the  river,  the  two  sections  being  con- 
nected by  a  free  bridge.  It  is  built  on  three  tables  ,,l  land, 
the  lowest  being  the  "  river-bottom  :"  the  seoond,  a  plateau 
on  which  the  main  portion  of  the  city  is  built,  which  i.-  sur- 
rounded by  an  amphitheatre  of  hills  on  which  arc  some  ele- 
gant residences.  A  considerable  portion  of  the  second  pla 
lean  is  underlaid  by  a  bed  of  limestone  of  great  value  for 
building  purposes.      The  Ural  hou-r  was  built  in   1888,  old 

the  city  deri\es  its  name  from  a  Koman  Catholic  mission 

chapel   erected    in    1K41;    incorporated   as   a    town    in    1849, 
and  as  a  city  in  18.j|.     Its  pop.  in  ls.,0  was  Ids:; ;  in  I860, 


I".  lo  I  ■  and  in  1870,  20,0,10.  The  present  area  of  the  city 
is  13,583  acres.  Its  educational  system  is  very  complete, 
having  13  school  buildings,  valued  at  $189,000,  with  4941 
scholars  enrolled,  84  teaohers,a  line  high  school, etc.,  all  cest- 
ui^ annually  $81,000.  There  are  also  2  female  Beminaries 
of  high  order  and  several  private  schools,  while  the  Roman 
Catholics   have   parochial   schools  with  Over  20110  scholars. 

There  are  88  ohurohes,  some  of  them  very  large  and  costly, 
and  2  theatre  buildings.     There  ore  :;  public  libraries,  rang- 
ing from  7000  to  10.0110  vols.eaoh,  and  an  academy  of  nato 
ral  sciences.     Two  daily,  1  tri-weekly,  and  0  weekly  papers 

are  published  in  live  languages.     The  city  owns  a  park  of 


SAINT   TAIL-SAINT   PIE    DE   DE5GUIRE. 


>era1  public  squares 
boras  railroad  with  n 
:.„..     The  city  is  sup- 
'    mtiiui  lake  on  tn« 
ju,(i  ling  a  natural  pre* 

,n  admirable  system  ol  sewt 
force,  an  efficient  paidfli 

C   hrc-alarm  telegraph.      Th« 

D  t  .:  privaU  banking  ho 
,,    %  orphan  asj  loj 
the  friendless,  2  Magdalen  reibrmatones, 
bool  it  l<  anted  on  the  ■ 
3,  hai  .i  granite  custom  bouw  and  posl 

.in  which  the  U.  S.  courts  arc  held. 

Htitol,  boill  In  1863  and  Bubseqw  ntlj  enlarged,  id 

and  plain.     There  are  8  rail  "'  the 

mi  i  one  <t  more  steamboat  lines.  ■  sten- 

i    elevators,  a  number  of  wholesale  houses,  i 

One  business  blocks,  hi  I  be  principal  mai 

taring  i-   agricultural    implements,  machinery,  furniture, 

i  valuation  of  property 

1,000,  •'•  1-  Williams. 

Bainl   Paul,  p.  v.  and  tp.,  cap.  of  Howard  oo.,  Web., 

ip  f,.rk  of  Platte  River. 
Bainl  Paul,  p.-v.  and  tp.,  Robeson  co.,  X.  C.   P.  1052. 
Bainl  Paul  *!<■  Loan'da,  capital  of  the  Portuguese 

,1 i]  i    '.  at   the  mouth  of  the 

-     Ion.  13     i  •   E.     lis  harbor  ia  ex- 
iod;  Borne  pari-  of   it  are  well 
of  brick,  with  roofs  oi  tiles j  it  exports  beeswax  and 
p         0,   it  whom  L600  are  white. 
Bainl    Pau'lin,   p.-v.   of    Maskinonge*  co.,   Quebec, 
i ..  S3  miles  N.  W.  of   rhree  Rivers.    Here  is  a  splen- 
,lt  i  oat  iraot,  and  great  quantities  of  lumber  are  sawn  in 
i  unity.     P.  about  200. 
Saint  Paul's,  tp.,  Clarendon  oo.,  B.  C.    P.  960. 
Saint    Paul's   Bay,  p.  v.,   cap.    of   Charlevoix   no., 
nada,  on  the  N.  shore  of  ili«'  Bt  Lawrence,  60 
miles  below  Qui ;"-  ■.     If  has  a  Le,  a  oourt-hon 

hi,  iron  and   plumbago   mines,   Baline  and  sulphur 
springs,  and  limestone  and  garnet  rooks.     Steamers  ply  t » 
p.  of  sub-district,  • 
Saint  Paul's  Parish,  tp.,  Colleton  oo.,  S. C.  I 
Saint    Pe'ter,  p.-v.,  cap.  of  Nicollet  co.,  Minn.,  on 
Minnesota  Hirer,  at  the  junction  of  Winona  and  St.  Peter 
and  Bt  Paul  and  E  it  Els.,  baa  9  chun 

I   bank.  J  hotels,  3  newspapers,  a  furnil  an  Hunt, 

foundry  and  machine-shops,  and  -  flouring  mills.  The 
Minnesota  hospital  for  tne  insane  is  located  here.  P. 
2124.  ■'■  K,  Moore,  En.  "St.  Peter  Tribune." 

Saint  Peter's),  seaport  of  Richmond  co.,  Cape  Bret  m 
[stand,  on  Bt  Peter's  Bay.     A  canal  half  a  mile  1  rag  and 
|    benoe  to  the  Bras  d'Or.     P.  a 
Saint  Peter's,  port  of  «  ntrj  of  Gloucester  co.,  N.  P.. 
at  the  mouth  of  Big  Nepisiquit  River,  opposite  Bathurst, 
with  which  it  is  a  handsome  bridge,     it  has 

an  academy  and  :i  Large  lumber-trade,  and  shipbuilding  is 
carrie  I  on.     P.  abont  600. 

Saint  Peter's,  tp.,  New  K.  nt  co.,  7ft.     P.  1122. 
Snint  Pe'tersbnrg, government  of  European  Russia, 
sring  N.  on   the  Gulf  of  Finland  and   Lake  Ladoga, 
comprises  an  area  of  17,260  sq.  m.,  with  621,808  inhab- 
isive  of  the  capital.     The  ground  is  low  and 
level,  the  climate  damp  and  cold,  the  soil  thin  and  little 
productive.     Marshes  and  forests  cover  two-thirds  of  the 
surface;  hemp,  flax,  and  rye  are  the  common  crops;  mar- 
gardening  i-  rj  i  anii  I  on  around  the  capital. 
Bainl  Petersburg,  capital  of  Russia,  the  residence 
of  ill-  of  1  he  goi eminent,  in  Lat. 
0"  N..  Ion.  ■  i  the  delta  of  the  Nevs 

idt      It-  location  is  n<>t  very 
i  the  H  oi  a  ia  eoi  ered  with 

ioe  for  live  months,  and  with  a  mean  winter  temperature 
ol  18*  the  thermometer  fallen  to— 51°.  A 

-  the  month  >»f  the  river  prevents  vessels  drawing 
more  than  0  feet  of  water  from   n  tching  the  city,  and  the 
Lion  of  the  site  above  the  rivi  mall  thai 

igh  both  the  river  arms  and  the  can  ale   ire  lined  with 
high  Bt  ine  truetive  inundations  have  taken  place 

now  and  then ;  as,  ace,  in  1824.   Nor  ie  the  ground 

I  salubrious;  it   i*  marshy  and  oosy,  and  in  spite  of 
My  draining  typhoid  fevers  are  frequent. 
i  in  s  sufficiently  solid  foundation  f"r  the   - 
bridges  tli  lee  had  to  be  drn  en  into  the  ground, 

one  on  the  top  <>f  tne  other;  and  the  found 
church  of  Bt. 
thelesa,  Peter  the  Great,  who  founded  the  city  in  1 " 

red  it  his  capital  in  1712.  and  Catharine  It 
very  solicitous  f<»r  Its  growth  and  prosperity,  succeeded  in 


building  up  here  one  of  the  most  brilliant  capitals  of 
e  and  forming  a  commercial  and  industrial  centre 
of  great  importance.  The  oity  consists  of  two  parts — the 
iire.it  Side  i  Bolthaya  Storona),  situated  on  the  main  land, 
..n  the  southern  side  of  the  Great  Neva:  and  the  Peters- 
burg Side,  situated  on  the  numerous  islands  formed  by  the 
anna  of  the  Neva,Vasili  Ostrov,  Volni,  Petrorski,  Citadel 
Island,  Aptekarski,  Krestovski,  Kamennoi,  and  Valagineki. 
Only  one  permanent  bridge  leads  across  the  Great  Neva — 
namely,  the  ki,  from  the  English  quay  in  front 

of  the  admiralty  building  on  the  Bouthern  branch  to  the 
Vasili  Ostroi  Bhore.  It  is  a  magnificent  structure  of  gran- 
ite, 1200  feel  long,  resting  ou  seven  elegant  arches,  and 
completed  in  18S0.  The  other  bridges  across  the  Great 
\.  i. .,  are  all  temporary,  supported  on  boats  and  removed 
autumn  when  the  frost  eomes.  The  Annitehkoff 
bridge,  across  the  Fontanka  Canal,  is  also  a  splendid 
re,  i  LO  feel  long,  and  decorated  with  four  groups  of 
wild  horses.  About  l.>0  bridges  connect  the  islands  with 
each  other.  The  Great  Side  is  the  most  elegant  part  of  the 
oity,  containing  a  great  number  of  palaces,  churches,  gov- 
ernment buildings,  etc.,  all  of  which  are  of  immense  di- 
mensions, generally  gorgeously  decorated,  and  often  of  a 
fine  architectural  effect.  The  Nevski  Prospekt,  leading  in 
a  south-eastern  direction  from  Admiralty  Square,  is  one  of 
the  finest  streets  in  Europe,  130  feet  broad,  4  miles  long, 
lined  with  palaces,  and  planted  with  trees.  The  Peters- 
burg Side  is  principally  the  Beat  of  the  commercial  and 
industrial  interests;  some  of  the  islands  are  occupied  by 
villas  and  gardens.  The  most  remarkable  of  the  public 
buildings  is  the  church  of  St.  Isaac,  330  feet  long,  290 
feet  broad,  310  feet  high,  built  in  the  form  of  a  Greek 
oross,  entered  from  each  side  through  a  magnificent  per- 
istyle  composed  of  twelve  or  sixteen  monolithic  columns 
of  polished  granite  00  feet  high  and  7  feet  in  diameter  at 
the  base,  and  surmounted  by  a  dome  rising  120  feet  above 
the  peristyles,  resting  on  30  columns,  covered  with  copper, 
and  richly  gilded.  In  the  church  of  St.  Peter  and  St. 
Paul,  whose  elegant  gilt  spin  rises  208  feet,  and  can  be 
Been  from  all  parts  of  the  city,  the  Russian  c/.ars  have 
been  buried  since  the  time  of  Peter  the  Great.  In  the 
church  of  St.  Alexander  Nevskoi  the  body  of  this  saint  is 
preserved  in  a  sarcophagus  of  solid  silver.  The  Winter 
Palace,  one  of  the  largest  palaces  in  the  world,  forms  a 
e  46S  feet  long,  350  Feet  broad,  contains  immense 
wealth  in  its  decorations  and  furniture,  and  is  inhabited, 
when  oeeupied  by  the  czar,  by  6000  persons;  it  was 
burnt  down  in  1S37  and  rebuilt  in  1S3U.  The  Hermitage, 
built  by  Catharine  II.,  and  connected  with  the  Winter 
Palace,  contains  one  of  the  most  valuable  picture-galleries 
in  the  world,  rich  especially  in  works  of  the  Spanish  school, 
o  Elections  of  statuary,  gems,  vases,  arms,  a  library  of 
120,000  vols.,  a  theatre,  etc.  The  Annitehkoff  Palace  was 
the  residence  of  Nicholas  I.  Of  the  public  squares.  Ad- 
miralty Square  is  the  largest.  The  Palace  Square  contains 
the  Alexander  column,  100  feet  high,  whose  shaft  is  a 
monolith  SO  feet  high,  of  red  granite.  In  Peters  Square 
Stands  a  tine  equestrian  statue  of  Peter  the  Great.  The 
educational  and  benevolent  institutions  are  numerous  and 
good.  The  imperial  library  contains  over  1,000,000  vols. 
and  35,000  MSS.  The  Academy  of  Sciences,  founded  by 
Peter  the  Great,  has  a  library  of  120,000  vols.,  an  excellent 
ethnographic  museum,  large  numismatic  and  anatomical 
collections,  etc.,  and  a  botanical  garden  with  the  largest 
palm-house  in  Europe.  The  university,  founded  in  1819, 
was  attended  by  1113  students  in  1872.  The  mining 
iol  has  the  best  collection  of  minerals  in  the  world. 
special  schools  and  female  gymnasia  arc  established, 
and  a  number  of  compulsory  elementary  schools  were 
opened  in  1S73.  A  celebrated  institution  is  the  foundling 
be  pital.  The  manufactories,  imperial  and  private,  com- 
prise glass,  porcelain,  and  malachite  ware,  Gobelins  ta- 
pestry and  embroidery,  arms,  surgical  and  optical  instru- 
ments, linen,  woollen,  cotton,  and  filk  goods,  paper,  soap, 
tobacco,  etc.  About  3000  vessels  enter  the  harbor  annual- 
ly, and  railways  connect  the  eitv  with  Moscow,  War.-aw, 
and  Berlin.     P.  067,026,  of  which  abont  40,000  are  Ger- 

Clemkns  Petersen. 
Saint  Petersburg,  p.-v.,  Clarion  co..  Pa.,  90  miles 
X.  of  Pittsburg,  has  3  churches,  an  opera-house,  excellent 
graded  Bchools,  1  bank,  a  driving-park,  1  carriage-factory, 
2  hotels,  a  fire  department,  waterworks,  1  newspnper,  and 
head-quarters  for  2  important  pipe-lines.  Annual  expor- 
tation of  crude  petroleum,  2,000,000  barrels.  P.  about 
1800.  P.  II.  Baw  lay,  Ki>.  "  Progbi    - 

Saint  Peter's  Church.     See  Peter's,  St.,  CnuRCH. 

St.  Peter's  Port,  capital  of  Guernsey,  has  a  good 
harbor  and  many  hue  villus  and  cottages.      P.  16,388. 

St.  Pie  de  Deeuire,  v.,  Famaska  oo.,  Quebec,  Can- 
ada, on  the  river  La  Yachc,   in  a  forest-region,  25  miles 
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E.  S.  E.  of  Sorel.  It  has  iron-mines,  furnaces,  foundries, 
charcoal-works,  and  a  good  water-power.  (P.  0.  Kiveu 
David.)     P.  about  225. 

Saint  Pierre',  town  of  the  French  island  of  Bourbon, 
in  the  Indian  Ocean,  on  the  southern  shore  of  the  island,  has 
a  good  harbor  and  a  rapidly  increasing  trade.      P.  14,135. 

Saint  Pierre,  town  of  the  French  island  of  Mar- 
tinique, in  the  West  Indies,  on  the  western  coast,  is  ele 
gantly  built,  has  a  good  harbor,  and  carries  on  a  very 
lively  trade.  It  has  many  educational  and  benevolent  in- 
stitutions, several  fine  churches,  and  a  handsome  theatre. 
P.  about  30,000. 

Saint  Pierre  and  Miquelon,  a  group  of  three 
small  islets  at  the  mouth  of  the  (Julf  of  St.  Lawrence, 
near  the  S.  coast  of  Newfoundland,  constituting  a  French 
colony,  valuable  only  as  a  rendezvous  for  the  vessels  en- 
gaged in  the  cod  fisheries,  of  which  some  1500  annually 
enter  the  port.  Area,  81  sq.  m.  P.  4750.  St.  Pierre,  the 
capital,  has  a  p.  of  800. 

Saint-Pierre,  de  (Charles  Irenee  Castel),  Abbe, 
b.  near  llarrleur,  department  of  Seine-Inferieure,  France, 
Feb.  18,  1658;  was  educated  by  the  Jesuits  at  Caen;  en- 
tered  the  order;  became  chaplain  to  the  bishop  of  Orleans 
in  1702,  subsequently  almoner  to  the  duchess  of  Orleans; 
accompanied  Cardinal  Polignae  to  the  Congress  of  Utrecht; 
published  here  in  1713  his  Projet  de  Paix  perpituelle,  and 
in  1718  Diecoura  eur  la  Polyeynodie.  In  this  latter  work 
ho  censured  the  government  of  Louis  XIV.  very  freely,  and 
was  immediately  expelled  from  the  Academy,  of  which  ho 
had  been  a  member  since  1695.  He  continued,  however, 
to  write  on  moral  and  political  subjects,  and  even  repeated 
his  criticisms  of  Louis  XIV.  in  a  much  sharper  form  in 
his  Annates  palitiques.  His  Ourratjeft  de  Politique  et  de 
Morale  appeared  in  16  vols,  at  Rotterdam  (1735-41).  D. 
at  Paris  Apr.  29,  1743.  His  Life  has  been  written  by  Gou- 
my  and  by  Molinaro,  both  in  1861. 

Saint-Pierre,  de  (Jacques  Henri  Bervardix),  b. 
at  Havre  Jan.  19,  1737;  commenced  his  education  for  an 
ecclesiastical  career  at  Caen  ;  went  in  1750  to  Martinique 
as  a  sailor,  returned  a  few  years  after;  attended  the 
school  of  engineering  at  Rouen,  but  lost  in  1760  his  posi- 
tion in  the  army  on  account  of  insubordination  ;  went  to 
Malta  to  become  engineer  to  the  knights,  but  was  not  ap- 
pointed; gave  lessons  in  mathematics  in  Paris;  worked  as 
an  editor  at  Amsterdam ;  went  to  St.  Petersburg,  and  was 
appointed  a  captain  in  the  engineering  corps  of  Finland, 
but  failed  to  interest  Catharine  II.  in  his  schemes  of  a 
model  republic;  left  the  country  in  1766;  fought  against 
the  Russians  in  Poland,  inspired  by  a  Polish  princess; 
then  again  in  Saxony  against  the  Poles,  to  avenge  him- 
self on  his  former  inspiration  ;  returned  to  France  and  re- 
ceived a  position  as  an  engineer  in  the  Isle  de  France; 
returned  in  1771  to  Paris  and  determined  to  devote  him- 
self to  literature ;  associated  much  with  Kousscau,  who 
exercised  a  considerable  influence  both  on  his  style  and 
his  ideas  ;  published  in  1773  Voyage  d  V Isle  de  France,  etc. 
(2  vols.),  which  was  well  received;  in  1784,  Etudes  de  la 
Nature  (5  vols.),  which  gave  him  rank  among  the  best 
French  prose-writers;  in  1788,  Paul  et  Virginiet  which  be- 
came one  of  the  most  celebrated  books  of  the  age  and  was 
translated  into  all  European  languages;  in  1790,  La  ('l<-n<- 
miere  indienne  and  Le  Cafe  de  Surate,  etc.;  was  made  di- 
rector of  the  botanical  garden  in  1792,  professor  in  morals 
at  the  normal  school  in  1794;  received  a  pension  under  the 
Empire.  I),  at  his  estate,  Eragny-sur-Oise,  Jan.  21,  1S14. 
Aimc  Martin,  who  married  his  widow,  gave  a  collected 
edition  of  his  works  in  12  vols,  in  1818-20;  his  posthu- 
mous works,  letters,  and  a  biography  in  4  vols,  in  1833. 

Saint  Pierre-Ies-Calais',  town  of  France,  depart- 
ment of  Pas-dc-Calais,  manufactures  leather,  beetroot- 
sugar,  files,  linens,  and  tulles,  for  which  latter  product  it 
is  celebrated.     P.  L5,008. 

Saint  Pol  de  Leon',  town  of  France,  department  of 
Finislerre,  near  the  English  Channel,  has  manufactures 
of  linen  and  a  trade  in  flax,  hemp,  wax,  honey,  horses,  and 
eatll-'.      P.  6704. 

Saint  Pol'ten,  town  of  Austria,  province  of  Lower 
Austria,  on  the  Trassen,  is  surrounded  by  walls,  is  the  Bee 
of  a  bishop,  and  has  a  fine  cathedral,  several  good  educa- 
tional institutions,  and  manufactures  of  glass,  paper,  and 
earthenware.    P.  5800. 

Saint  Quentill',  town  of  France,  department  of  Aisne. 
on  the  SmiiiiH',  lias  extensive  manufactures  of  cotton  yarn 
which  employ  over  5000  hands;  of  linen,  tablecloths,  [ace, 
muslin,  and  gauze,  in  the  production  of  which  latter  article 
506  weavers  are  employed;  besides  large  distilleries  and 
soapworks.  It  contains  a  celebrated  wothic  chun  h,  and 
is  surrounded  by  beautiful  promenades  occupying  tin-  site 
of  its  old  fortifications.  P.  34,811.  A  battle  took  place 
hero  on  Aug.  10,  1557,  between  tho  army  of  Philip  II.  of 
Vol.  IV.— 3 


Spain  and  the  French,  in  which  the  latter  were  defeated; 
and  on  Jan.  18, 1871,  the  French  army  of  tho  North  met  hero 
with  the  1st  German  army.  The  former,  under  the  command 
of  Gen.  Faidhcrbe,  pushed  forward  from  the  northern  for- 
tresses toward  Paris,  in  order  to  attack  tho  besieging  Ger- 
man army;  the  latter,  under  the  command  of  Gen.  von 
Gb'ben,  was  sent  against  it  to  prevent  the  attack.  Faidherbc 
had  40,000  men  ami  70  pieces,  and  occupied  the  hills  to  the 
S.  of  the  city,  on  both  sides  of  the  canal  of  Crozal.  Gen. 
von  Gb'ben  had  39  battalions  of  infantry,  53  squadrons  of 
cavalry,  and  162  pieces,  with  which  he  attacked  the  French 
position  early  in  the  morning  of  Jan.  10.  At  four  o'clock 
in  the  afternoon  the  French  army  began  to  retreat,  and  at 
seven  o'cloek  it  was  in  full  flight  toward  Cambrai  and 
Guise.  It  lost  9000  prisoners,  3000  wounded,  and  6  pieces  ; 
the  German  loss  was  04  othcers  and  33611  men.  In  tho 
evening  St.  Quentin  was  occupied  by  the  Germans. 

Saint  Re'gis,  p. -v.,  situated  partly  in  Bombay  tp., 
Franklin  eo.,  N.  Y.,  and  partly  in  St.  Regis  tp.,  Hunting- 
don co.,  Quebec,  Canada,  on  St.  Lawrence  River,  opposite 
Cornwall,  with  which  it  is  connected  by  ferry.  It  is  inhab- 
ited by  the  St.  Regis  Indians,  an  troquoie  tribe  speaking 
the  Mohawk  dialect.  They  are  mostly  Roman  Catholics,  but 
a  few  are  Methodists.  They  are  divided  into  two  parties, 
the  British  and  the  American,  and  owe  their  allegiance  not 
according  to  residence,  but  according  to  descent  in  the  fe- 
male line.  Their  reservation  in  the  U.  S.  is  I  1,1106  acres, 
and  that  in  Canada  rather  larger.  Their  ancestors  settled 
here  in  1760.  The  American  party  numbered  683  souls  in 
1872,  and  the  British  about  son.  (P.  0.,  St.  Regis,  Hunt- 
ingdon co.,  Quebec,  Canada,  or  Hogansburg,  N.  Y.) 

Saint  Remy',  town  of  France,  department  of  Bouchcs- 
du-Rhone,  contains  interesting  remains  of  the  ancient 
(r'ftniiaii,  among  which  is  a  triumphal  arch  in  honor  of 
Drusus.  Large  manufactures  of  silk  arc  in  operation.  P. 
6348. 

Saint  Romuald,  or  New  Liverpool,  p.-v.,  Levis 
co.,  Quebec,  Canada,  on  the  S.  side  of  the  St.  Lawrence,  5 
miles  above  Quebec,  to  which  steamers  ply  daily.  It  has 
a  large  lumber-business.     P.  about  700. 

Saints'  Days,  in  the  calendar  of  the  Church  are  days 
set  apart  for  the  special  commemoration  of  any  saint.  In 
the  Roman  Catholic  Church  the  number  of  saints  is  very 
great,  and  a  considerable  number  of  saints  are  commem- 
orated on  each  day  of  the  year;  but  it  is  tho  custom  to 
assign  to  particular  countries,  districts,  or  dioceses  a  cer- 
tain number  of  saints  for  special  commemoration.  These 
saints'  days  constitute  the  calendar  for  that  district.  Any 
day  not  a  saint's  day  in  the  local  calendar,  and  not  a  festi- 
val nor  a  Sunday,  is  called  a  feria  ;  other  days  are  cither 
holy  days  of  obligation,  doubles,  semi-doubles,  or  simples, 
according  to  the  solemnity  of  the  occasion  and  of  tho  ser- 
vice for  the  day.  These  points,  with  other  information 
with  regard  to  the  festivals,  are  set  forth  in  a  yearly  pub- 
lication called  the  Ordo. 

Saint  Sebast'ian,  town  of  Spain,  capital  of  the  prov- 
ince of  Guipuscoa,  on  a  peninsula  in  tho  Bay  of  Biscay,  is 
surrounded  with  strong  walls  and  defended  by  a  citadel. 
Its  streets  are  broad  and  straight  and  lined  with  elegant 
houses;  its  harbor,  though  not  safe,  is  frequented  by  largo 
vessels.  A  large  import-trade  in  French  and  English  goods 
is  carried  on,  and  during  the  summer  the  town  is  much  re- 
sorted to  as  a  watering-place.     P.  about  14,000. 

Saint  Servan',  town  of  France,  department  of  Ille-ct- 
Vilainc,  at  the  mouth  of  the  Ranee,  opposite  St.  Malo.  It 
has  two  good  harbors  and  an  active  commerce.  It  is  for- 
tified, and  much  frequented  as  a  watering-place.   P.  12,704. 

Saint-Simon',  de  (Claude  Anne),  M&rquis,  b.  at  the 
castle  of  La  Faye,  France,  in  1743;  studied  in  the  military 
school  at  Strasbourg;  served  in  Flanders  and  in  Poland; 
became  brigadier  1770;  sailed  for  Martinique  177U  with 
the  regiment  of  Poitiers,  and  had  during  the  voyage  three 
engagements  with  Admiral  Rodney;  entered  the  Spanish 
service  as  field-marshal  Mar.  1,  1780;  commanded  tho 
Frciieh  contingent  of  2000  men  in  the  Vorktown  eanipai.cn. 
during  which  he  received  several  wounds;  was  a  depot  \  to 
the  St7\tes  General  1789;  soon  afterward  again  entered  the 
Spanish  service;  defended  Madrid  against  the  French  1808, 
for  which  he  was  condemned  to  death,  but  reprieved  at  the 
Solicitation  of  his  daughter,  and  became  captain-general 
and  a  grandee  of  Spain  on  the  return  of  Fernando  VII.  in 
1S|  f.      I),  in  Spain  Jan.  :;.  1819. 

Saint-Simon,  de  (Clai  de  Henri), Coottt, b.  at  Paris 
Oct  17.  17ii";  received  a  military  education  and  enjoyed 
die  instruction  of  D'Alembert  in  mathematics;  entered  the 
army  in  1777:  went  to  America  in  1779,  and  distinguished 
himself  at  Yorktown  in  1781,  but  was  captured  bythe  V.\\<+- 
lish  when  attempting  to  return  to  France,  ami  brought  to 
.Jamaica,  whore  ho  was  held  till  peace  was  con-ludel   in 
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r  and  larger  plana  had  arisen  in  bia 
I      M<.  | .,  ,  i ,  fons  the  vie* i  ■:  oi  Mexico  ■  plan  ol  i  on 
|  the  Atlantic  bj  a  oanaJj  ol   n 

rn  to  France 
ho  rum*  up  the  military  career  and  went  in  1785  to  Holland, 
wl„..,  ■  e  a  Dutofa  I  lition 

h   Bast   Indies;  and  in   I78fl  to  Spain, 
oonnocl  Madrid  with  the  sea  by  :i 
i  ,,t  whioh  plana  tailed  to  attract  any  attention, 
ivod  with  enthusiasm,  but  nol 
XUr  .  |  on  a  place  which  exaetlj  I  tted 

bis  talents  and  hi  ns,bs  formed  in  1790  b  pai 

■hip  n  Couni  de  Redern  and  began  to    1 1    u 

l,i,c  in  the  i  tted  real  eel  •  ■■■  ol   thi  fimigi  ■■-.     During 

ol  Terror  he  was  Imprisoi 

bv  hi  «dj   nevertheless,  he 

i  mi  retiring  In  1 7^*7  from  the  toils  and  perils  ol  thie 

i  ..I  hta  life  with  a  fortune  of  150,000  francs.     He 

n0,  i  ao«e  and  form  immense  plana 

for  u  fun  i  ;  UvVl 

en  elegant  ml when  d  thered  \  mar- 

rle  1  in  1801,  an  I  lived  in    |  I  luxury  for  about 

on.-  year.  I"  1802  the  fortune  was  spent  Bui  n  brilliant 
idea  presented  itself  i"  his  mind.  Baron  von  Stael-Hol- 
-,  Bimon  divorce  I  bia  wife,  repaired 
>ppet,and  proposed  to  Madame  de  Stae'l,  confident  that 
■he would  I"-  immediate!]  oarriedaway  by  bia  world  reform 
EDg  |.  ii  ii  whioh  the  Revolution  itself  would 

bean The  lady  declined,  and  under  very 

itraitened  ciroumstaneea    be  now   began   bis  literary  ac- 

tiviiv  by  his  Lettre*  d'vn  Habitant  ■  '  tmtem- 

-.  i  803 '.  whioh  fell  flat  to  the  ground.    A 

short  time  alter,  he  received  a  small  olerkship  in  the  office 

,    Monl  de  Pi£U  al  Paris,  and  lived  in  obscurity  till 

i,  a  i  inner  friend  of  bis,  took  him  into  his  bouse,  ami 

famished  him  with  means  for  the  publication  of  his  tntro- 

ductia  fiquea  du  /.''"""  Si&clt  (Paris,  - 

,   1808),  whioh   n.1    i   remained  almost  unnoticed.     In 

1810,  1'iiirl  died,  and  St. -Simon  now  often  Buffered  from 

.I  want;  there  are  letters  from  him  to  Cuvier,  Di    ■ 
rando,  Camba         ,  and  others  in  whioh  he  begs  for  some- 
thing  to  eat     Nevertheless,  he  continued   to  pursue  his 
litem  in  1814  appeared  h  ■  i  de  la  So- 

cifti  europienuc  ;  in    1817    18,  V Indttvtrie,   on    Discussions 

a  ad  in  the  mean 

lino  which    his.    works    often    COn- 

l,  the  fertile  hints  which  he  threw  out  now  and  then, 
an  i  the  mental  i  igor  whioh  charactei  izedeven  bis  confusion, 
ted  to  him  young  men  of  great  talents,  such  as  Angus- 
tin  Thierry,   Augusts  Comte,  and  others,  who  helped  him 
and  with  ideas.     In  1820  he  commenced 
journal,  L'O  ad  was  indioted  for  say- 

ing in  the  first  number  thai  the  death  of  1000  workingmen 
eras  a  to  n  community  than  the  death  of  1000 

holdera  or  the  whole  royal  family  :  the  jury  acquitted 
him.  This  attracted  Borne  attention,  and  in  1821  be  Sys- 
tras  published  with  some  effect.  Yet  the 
success,  the  triumph,  would  not  come;  he  fell  into  despair, 
and  .Mar.  9,  1823,  attempted  to  commit  suicide,  lie  only 
one  aye.  He  lived  two  years  longer,  and  in  a  more 
colic  of  mind  wrote   bis  two   best  works— Cafe"- 

chi*  <  L824)  and    Vouveau  Ghrivtianiame  (1825). 

1».  at  Paria  .May  1!'.  1^L'."».     <J  vols.,  1869), 

/■■'■'''•.  in  connection  with  those  of  Bnfantin  (20 
vols.,  -■■>■  So  i s- i  ran.  |    I  'leu  em  \  Petersen. 

Saint-Simon,  de  (Loris  m:  Routroi  |,  Duke,  b.  -Tan. 
18,  i',,  . ,  i  .i     erj   careful  education;  entered  the 

army  In  1693;  distinguished  himself  at  Plenrua  and  Neer- 
winden,  but  left  the  army  in  1702  for  the  court,  where  be 
acquired  considerable  influence,  both  under  Louis  XIV. 
and  the  regent,  and  d<  I         real  activity,  partly  in 

futile  intrigues,  partly  in  important  diplomatic  aegotia- 
tions.     At  the  death  ol  ant,  in  1723,  lie  retired  to 

his  family  estate.      I».   Mar.   '2,    1755.     This  long  term   of 
ire  he  employed  to  prepare  his  tfemot'rea,  which  were 
intends  l  to  be  pnblishe  I  i>  i   [children.     But  at 

hi-  death  the  govt  ■  i  a  multitude  of 

nnanthentic  ejctraeta  came  into  circulation  and  consider- 
able cariosity  was  excited.  At  last,  Charles  X.  returned 
the  manuscript  to  the  family  of  the  author,  and  two  au- 
thentie  and  complete  editions  have  appeared— in  21  vols. 
(1828  30)  and  in  20  vols.  (1851  i.  proved  to 

bo  a  document  of  great  historical  value  and  --till  greater 
literary  intfl 

Saint-  Simonianitm.     & 

Saint  Ste'phen,  port  of  entry  of  Charlotte  eo„  X.  ?>., 
plea  tted  on  the  B.  1  Croix  River,  op- 

lais,  Me.,  with  which  it  is  connected  bj  a  bridge. 
It  i-  the  terminus  of  a  branch  of  New  II  runs  wick  and  Can- 
ada] Kailwav,  ia  lights  I   by  gas.  docs  a  hoavv  business  in 


manufacturing  and  shipping  lumber;  has  5  churches,  2 
weekly  newspapers,  a  custom-house,  a  bank,  and  many 
i  i:.   re  idences.     P.  G515. 

Saint  Stephen's,  p.-y.,oap.  of  Washington  co.,  Ala., 
on  Tombigbee  River,     r.  1214. 

Saint  Stephen's,  tp.,  Richardson  co..  Neb.     P.  C01. 

Saint  Stephen's,  tp.,  Charleston  co.,  S.  C.     P.  3094. 

Saint  Stephen's  College,  at  Annnndale  on  tho 
Elude  n.  was  established  in  I860  to  provide  special  instruc- 
tion for  persons  who  at  mature  age  had  devoted  themselves 
to  the  ministry.  It  was  soon  found  necessary  to  enlarge  its 
Bphere,  that  young  boys  might  be  encouraged  to  devote 
themselves  to  the  same  work.  Mr.  John  Bard  of  Annan- 
dale  gave  a  number  of  acres  of  land,  and  also  built  a  chapel 
at  an  expense  of  $3  t,000,  lie  has  also  been  an  annual  sub- 
scriber to  defray  its  expenses.  In  I860  a  charter  was  ob- 
tained. Rev.  George  F.  Seymour,  M,  A.,  was  appointed  its 
first  head  with  the  title  of  warden.  He  was  succeeded  in 
1861  by  Rev.  Thomas  Richey,  D.I).  Dr.  Riehey  resigned 
in  1863.  Rev,  Robert  B.  Fairhairn,  D.  D.,  was  appointed 
the  third  warden.  The  powers  of  the  college  have  been  en- 
larged, and  the  authority  to  confer  degrees  has  been  granted. 
It  has  been  brought  under  the  visitation  of  the  board  of 
regents  of  the  I'niver.-ity  of  the  Slate  of  New  York.  Tho 
professorships  of  Latin,  of  Greek  and  Hebrew,  of  mathe- 
matics and  natural  philosophy,  of  history  and  of  English 
Language  and  literature,  of  moral  philosophy,  and  of  logio 
and  metaphysics  have  been  created  and  tilled.  Besides  tho 
ohapel,  the  college  has  received  the  gift  from  Elizabeth  Lud- 
low ami  her  sister,  Cornelia  Ann  Willink,  of  a  spacious  hall. 

Saint  Tam'many,  parish  of  S.  E.  Louisiana,  bounded 
E,  by  Pearl  River,  S.  by  Lake  Pontchartrain,  drained  by 
Bogue  Chitto  and  many  other  small  streams,  and  crossed 
in  its  S.  E.  corner  by  New  Orleans  Mobile  and  Texas 
It.  H.,  has  a  sandy  surface,  several  brick  manufactories, 
and  shipyards.  Staples,  rice  and  molasses.  Cap.  Coving- 
ton.    Area,  1200  sq.  m.     P.  5586. 

Saint  Thom'as,  an  island  off  the  western  coast  of 
Africa,  in  the  Gulf  of  Guinea,  in  lat.  0°  27'  N.,  Ion.  6°  S' 
E.,  bolongs  to  Portugal.  Area  about  140  sq.  m.  Pop. 
about  20,000,  of  whom  very  few  are  white.  The  island  is 
high,  of  volcanic  origin,  exceedingly  fertile,  but  extremely 
unhealthy.  Sugar  was  formerly  the  principal  product; 
oofiee  is  now  more  extensively  cultivated.  Forests  abound, 
\  [elding  excellent  timber  and  the  lincst  varieties  of  wood. 
Chief  town,  St.  Thomas. 

Saint  Thomas,  p. -v.,  cap.  of  Elgin  co.,  Ont.,  Canada, 
on  London  and  Port  Stanley  and  Canada  Air-line  railways, 
(J  miles  N.  of  Port  Stanley,  on  Kettle  Creek.  It  has  a 
large  grain-trade  and  2  weekly  newspapers.     P.  2197. 

Saint  Thomas,  v.  (P.  O.  Montmagny),  cap.  of  Mont- 
magny  co.,  Quebec,  Canada,  on  the  S.  shore  of  the  St. 
I  i.MMice,  4S  miles  below  Quebec,  and  on  Grand  Trunk 
Railway.     It  has  a  college  and  a  convent.     P.  about  1650. 

Saint  Thomas,  v.  (P.  O.  Pierreyillb), Tamaska co., 
Quebec,  Canada,  partly  inhabited  by  Abnaki  Indians.  It 
is  on  St.  Francis's  River,  opposite  St.  Francois  du  Lac,  GO 
miles  by  steamer  below  Montreal.  Barges  are  built  and 
firewood,  grain,  lumber,  and  buck  and  moose  skin  goods 
arc  largely  exported.  There  are  large  steam-mills  in  tho 
vicinity.     P.  about  1200. 

Saint  Thomas,  one  of  the  Virgin  Islands,  in  tho 
West  in. lies,  in  lat.  IS0  20'  N.,  Ion.  64°  55'  W.,  belongs  to 
Denmark.  Area,  45  sq.  m.  P.  15,500.  Since  the  forests 
have  been  cut  down  the  rivers  and  brooks  have  dried  up, 
and  the  light,  sandy  soil,  exposed  to  the  scorching  sun,  has 
he-ouic  almost  totally  unproductive  on  account  of  lack  of 
water.  The  island  is  important  only  on  account  of  its  ex- 
cellent, harbor,  Charlotte  Amalic. 

Saint  Thomas,  p.-v.  and  tp.,  Franklin  co.,  Pa.  P. 
of  v.  389;  of  tp.  11)02. 

Saint  Thomas  and  Saint  Dennis,  tp.,  Charleston 
co.,  S.  C.     P.  21 19. 

Saint  Trond,  town  of  Belgium,  province  of  Limburg, 
has  large  breweries  and  distilleries  and  manufactures  of 
lace  and  beetroot-sugar.    P.  11,573. 

Saint  Va!ery-en-Canx,  town  of  France,  department 
of  Seine-Infenenre,  on  the  English  Channel,  carries  on  cx- 
tensive  herring  and  mackerel  fisheries,  besides  an  active 
OOaSl  ing- trade.      P.  5377. 

Saint  Valier',  de  (Jean  Baptiste  de  Laeroix), 
Chevrikre,  b.  at  Grenoble,  France,  Nov.  14.  1653;  beeamo 
chaplain  to  Louis  XIV.:  was  appointed  vicar-general  of 
Quebec  by  Pi-hop  Laval  1884;  arrived  in  Canada  July  30, 
1885;  returned  to  France  Nov.,  1087;  was  consecrated 
bishop  of  Quebec  Jan.  2o,  1688  ;  arrived  in  Canada  in  Au- 
gnsl  of  the  same  year:  founded  the  general  hospital  at 
Quebec ;  was  captured  by  the  English  at  sea  while  return- 
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ing  from  a  visit  to  France  July,  1704,  and  remained  a 
prisoner  until  1709.  D.  at  Quebec  Dec.  26,  1727.  Author 
of  Etat  priHott  de  VEgliee  et  de  la  Golonie  frangatee  dans  la 

Nourrilr  France  (1688). 

Saint  Viateur',  Congregation  of,  a  congregation 
of  Roman  Catholic  priests  first  established  at  Vourles, 
France,  by  J.  L.J.  Qaerbes;  received  papal  approbation 
in  1833  and  1838;  introduced  into  North  America  in  is  17; 
devoted  to  the  work  of  religious  and  other  instruction. 

Saint  Vin'cent,oneof  the  Lesser  Antilles,  in  the  West 
Indies,  in  hit.  13°  13'  N.,  Ion.  Gl°  15'  W.,  belongs  to  Great 
Britain.  Area,  131  sq.  m.  P.  35,GSS.  The  surface  is  high, 
volcanic,  and  mountainous,  the  highest  peak,  La  Soufricrc, 
rising  ,'SUOO  feet  above  the  level  of  the  sea.  The  climate  is 
hoi  and  very  moist,  though  not  unhealthy.  The  soil  is  very 
fertile,  and  sugar,  rum,  and  molasses  arc  exported  annually 
to  the  value  of  nearly  £300,000.  Chief  town,  Kingston. 
Saint  Vincent,  Cape,  See  Cape  St.  Vincent. 
Saint  Vin'cent  de  Paul,  p. -v.,  Laval  co.,  Quebec, 
Canada,  on  Isle  Jesus,  11  miles  from  Montreal,  is  the  site 
of  the  provincial  reformatory  prison,  a  well-managed  in- 
stitution, having  a  fine  building.  P.  about  1000. 
Saint  Vincent,  Earl  of.  See  Jervis  (Sir  John). 
Saint  Vi'tus's  Dance.  The  form  of  disease  that  re- 
ceived this  name  was  a  species  of  chorea  which  broke  out 
at  Strasbourg  in  the  year  1418,  following  the  plague. 
The  same  disease  appeared  in  Aix-la-Chapelle  as  an  epi- 
demic in  the  fourteenth  century,  and  was  then  known  as 
"St.  John's  Dance."  Almost  simultaneously  a  malady 
originated  in  Italy,  there  called  tarantiem,  and  identical 
with  the  dances  of  St.  John  and  St.  Vitus.  These  several 
conditions  presented  common  symptoms,  consisting  of 
jumping,  fantastic  dancing,  and  involuntary  cries;  with 
these  strange  symptoms  there  was  catalepsy,  when  the  vic- 
tim would  have  visions  of  either  St.  Vitus  or  St.  John. 
These  seizures  would  last  until  the  sufferer  was  entirely  ex- 
hausted. On  the  feast-day  of  St.  John  the  disorder  made 
its  appearance.  The  people  in  the  course  of  their  dissipa- 
tion would  kindle  large  fires  through  which  men  and 
women  leaped,  believing  that  the  attacks  would  be  aborted 
by  this  procedure.  The  excitement  attendant  upon  this 
undoubtedly  brought  on  the  disease.  The  dance  of  St.  Vi- 
tus received  its  name  from  the  fact  that  the  sufferers  went 
when  afllicted  to  the  chapel  of  St.  Vitus,  assured  that  this 
holy  person  would  listen  to  their  prayers  and  those  of  the 
priests,  who  also  sang  masses  and  interceded  for  them. 
All  persons  of  this  class  who  before  had  St.  John's  dance 
now  had  the  dance  of  St.  Vitus. 

This  name  is  applied  to  the  disease  even  at  the  present 
day  as  a  common  term.  In  the  seventeenth  century  the 
disease  changed  its  character  somewhat,  hysteria  being  a 
prominent  symptom,  and  there  was  a  disappearance  of  a 
great  many  of  the  maniacal  outbursts.  The  condition 
known  as  tarantism  was  supposed  to  be  due  to  the  bite  of 
the  tarantula,  but  in  reality  it  was  caused  by  actual  morbid 
fear  of  the  consequences  of  a  bite.  The  patients  were  dull 
and  moody  until  they  heard  certain  kinds  of  music.  They 
would  then  leap  into  the  air  in  a  state  of  frantic  excitement, 
and  dance  in  an  extravagant  manner;  some  would  be  im- 
pelled to  cast  themselves  into  the  sea.  and  others  would 
commit  disgraceful  sexual  excesses.  They  usually  danced 
until  utterly  worn  out,  and  then  fell  to  the  ground.  Wind 
instruments  and  drums  produced  the  music  which  seemed 
to  influence  them  the  most  quickly.  There  are  numerous 
cases  of  chorea  recorded  in  late  years  that  closely  simulate 
the  tarantism  of  several  hundred  years  ago.  Dr.  Kinder 
Wood  of  England  had  a  patient  who  suffered  from  this 
form  of  chorea;  the  roll  of  a  drum  would  stop  the  attacks. 
A  species  of  dancing  disease  very  closely  allied  to  St.  Vi- 
tus's dance  appears  in  certain  parts  of  Africa,  particularly 
in  Abyssinia.  The  disease  is  known  as  tn/ritiev.  The 
maladv  begins  in  an  acute  form,  and  runs  at  first  (lie  course 
of  an  ordinary  continued  fever.  The  priest  is  appealed  to, 
who  arranges  the  programme  and  conducts  the  ceremonies. 
He  leads  the  patient  out  into  the  market-place  :  when  music 
is  played  by  a  band  of  his  dusky  friends  he  begins  to  dance, 
and  continues  all  day;  ho  then  stops,  turns  irresolutely, 
anil  starts  off  on  a  run,  and  goes  a  great  distance,  not  stop- 
ping till  utterly  fatigued,  when  some  one  of  the  tribe  strikes 
him  00  the  back  with  the  flat  part  of  the  blade  of  a  large 
knife,  and  asks  him  his  name.  If  the  disease  has  disap- 
peared and  tin*  mind  cleared  op,  of  course  he  will  be  able 
to  tell  it.  full  particulars  of  this  interesting  condition  are 
given  by  many  of  the  English  travellers. 

It  seems  as  if  these  same  superstitious  diseases  were  not 
confined  t * »  the  Middle  Ages  or  to  barbarous  people.  Fre- 
quent illustrations  of  a  modern  form  are  shown  at  the 
present  day  among  the  many  fanatical  sects  affected  by 
kindred  conditions.  Dancing  Shakers,  dancing  dervishes, 
and  the  members  of  religious  societies  in  France  known  as 


Convitltfionnairot  have  these  peculiar  choreiform  attacks  as 
a  part  of  their  religious  ceremonies.  Our  own  camp-meet- 
ings abound  in  examples.  Attacks  of  the  disease  last  fre- 
quently for  months,  and  young  women  often  become  the 
victims  of  a  peculiar  morbid  emotional  state  which  fre- 
quently renders  their  incarceration  in  an  asylum  a  matter 
of  necessity.  These  attacks  result  from  a  depressed  con- 
dition of  the  system,  as  a  sequence  of  a  long-continued 
state  of  emotional  excitement,  of  fasting,  and,  to  a  certain 
extent,  contact  with  other  individuals  affected  like  them- 
selves. Scheie  de  Vcre  relates  in  his  Modern  Magic  that 
in  the  consecration  of  a  magnificent  church  at  Liege  a 
great  many  people  affected  with  St.  Vitus's  dance  gave 
themselves  up  to  shameless  dances,  and  falling  exhausted, 
after  spasms  and  convulsions,  requested  friends  to  press 
violently  upon  their  chests,  and  thus  a  seizure  was  stopped. 
The  violent  forms  of  chorea  of  modern  times  differ  from 
the  ancient  St.  Vitus's  dance  so  far  as  the  mental  condition 
is  concerned.  The  victims  of  the  disease  now  rarely  be- 
lieve themselves  to  bo  possessed.  The  superstition  and 
ignorance  of  the  Middle  Ages  did  much  to  foster  a  general 
belief  in  possession  by  the  devil.  This  is  evident  from  the 
manner  in  which  cures  were  effected,  by  the  laying  on  of 
hands  and  exorcising  by  the  priests.  Of  course  the  power 
of  advanced  religious  knowledge  and  increased  ability  for 
reasoning,  improved  morals,  and  increase  of  Christian  faith 
have  entirely  changed  the  barbaric  character  of  the  dis- 
ease. Allan  McLane  Hamilton. 

Saint  AVen'dell,  p. -v.  and  tp.,  Stearns  co.,  Minn.  P. 
356. 

Saint  Yrieix',  town  of  France,  department  of  Haute- 
Arienne,  has  large  manufactures  of  porcelain,  earthenware, 
glass,  linen,  and  leather,  and  a  trade  in  agricultural  pro- 
ducts.    P.  7613. 

Sai'vas,  the  members  of  one  of  the  three  great  modern 
groups  of  sects  of  the  Hindoo  religion,  designating  those 
who  pay  exclusive  or  pre-eminent  adoration  to  Siva  in  his 
various  incarnations,  especially  under  the  form  of  the 
linga.     (See  Hindu  Religion,  by  Prop.  John  Dowson.) 

Sakhalin  Ula  Hotun,  or  A  iumi,  town  of  Mant- 
chooria,  on  the  right  bank  of  the  Amoor,  in  hit.  50°  1,V  N., 
Ion.  127°  41)'  E.,  in  fertile  surroundings.  It  is  a  military 
station,  is  well  built,  and  has  some  trade.  P.  estimated  at 
IJ.ntiO. 

Sa'ki,  the  rice-beer  of  Japan,  is  usually  heated  before 
drinking.  It  has  an  unpleasant  taste  and  a  very  heady 
quality.     Its  use  in  Japan  is  very  extensive. 

Sak'tas  [Sansk.  stikti,  ''power"  or  "energy"],  the 
members  of  one  of  the  three  great  modern  groups  of  sects 
of  the  Hindoo  religion,  designating  the  votaries  of  the  fe- 
male consorts  of  the  gods  of  the  Triad.  (See  Hindu  Re- 
ligion, by  Prof.  John  Dowson.) 
Sakti,     SceSAKTAs. 

Sakunta'la,  the  heroine  of  a  considerable  cycle  of 
ancient  Sanskrit  mythology,  commemorated  in  the  Vedas, 
the  Mahabharata,  the  Pv,ranaat  and  especially  in  the  cele- 
brated drama  of  Kalidaea,  which  was  the  first  work  trans- 
lated into  English  by  Sir  William  Jones  (I7S0).  Editions 
of  the  Sanskrit  original  are  numerous,  as  also  translations 
in  many  languages. 

Sakya-Muni  [Sansk.  Stn'nt  S'll-i/a],  one  of  the  most 
usual  designations  of  the  founder  of  the  Booddhist  re- 
ligion.    (See  Booddha.) 

Sa'Ia,  town  of  Italy,  province  of  Principato  Citeriore, 
is  beautifully  situated.     P.  6004. 

Sala  (George  Augustus  Henry),  b.  in  London,  Eng- 
land, of  Italian  parentage,  in  lsjs:  educated  as  an  artist, 
but  at  an  early  age  devoted  himself  to  literature  as  a  con- 
stant contributor  to  Dickens's  Household  Worda  and  other 
periodicals,  especially  the  Tllmtrated  London  Newa  and 
the  Cornhill  Magazine  ;  visited  the  U.  S.  1863-64  as  cor- 
respondent of  the  Daily  Telegraph  ;  represented  the  same 
paper  in  Algeria  186  I,  ami  again  1  S 7 T» ,  at  the  Paris  Exposi- 
tion 1  sc,7,  mi  the  Continent  during  the  Franco-German  war 
1870-71,  and  in  Spain,  Morocco,  and  Venice  1875.  Author 
of  several  novels  and  works  of  travel,  and  founder  and 
editor  of  the  Temple  fiat-  magazine. 

Salaam'  [Arab,  sehnu,  "peace  "],  the  Oriental  salutation, 
of  which  there  are  various  forms,  mostly  accompanied  by 
the  words  "  Peace  be  with  you  !"  and  sometimes  by  an  in- 
clination of  the  body.  Strict  Mohammedans  never  gi\e 
tin-  salaam  to  an  unbeliever. 

Salaam  Convulsions,  a  rare  and  remarkable  disease 
of  children,  accompanied  by  rapid  bowing  of  the  head. 
It  sometimes  occurs  periodically.  It  is  a  elonic  spasm  of 
tho  sterno-mastoid  muscles.  Its  cause,  nature,  and  treat- 
ment are  very  obscure.  Iron,  zinc,  and  nu\  vomica  have 
been  recommended.     The  disease  may  possibly  pass  away 
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with  ill.-  oompleti f  the  teething  process,  but  epilepsy 

(.r  idiocy  sometimes  follows. 

Balaberr) '  (Ca  ini  u  Michel  .  D'liaberry,  s.ig- 
BeardeChBinblyetdeBeul«o,b.Bl  BeaoportManor, 

■i i  membei  ol  the  legislative 

,.,'„,„  i  from  a  noble  family  in  Navarre; 

my  at  an  early  age;  Berved  eleven 
i     i  ngaged  in  the  Wall 
,,,,,,  jolj,  1809;  returned 


i  - after  to  Canada  ;  oi 

mmanded  tb aei     ol  voltigeui  -:   <>■- 

..      i         ..i n..  ki i  .villi  nnn   Pre- 


ssed Gen.  Dearborn  lit  Laoolle  1812,  and  with  i 
,,,-t  deToated  den.  Wade  Hampton  at  I  Oot  26, 

irhioh  sen  li  -,M  medal,  il der 

„i  the  Bath,  and  the  thanki  ol  the  Canadian  legislature; 

■   .  md  a  member  of  the  legislative 

0.  ;ii  dumbly  Feb.  2S,  I : 

Sa'ln  Consili'na,  town  of  Sonthern  Italy,  province 

..  about  10  mile  s.  W.  of  Potenia,  l«  bi 

occupy  the  site  of  the  anoienl  Uarcellana,  destroyed  by 

TotlFa.     Ii  ia  In  a  healthy  position,  i-  tolerably  well  built, 

Bve  ohurohes,  and  the  episcopal  palace  is  o  band- 

Ihe  neighboring  country  is  very  rich  in 

pasturage,  an  I  the  lull-  are  beautifully  w led.     P.  7700. 

Sal'ad[It. «"'"'  .  ;i  preparation  of  uncooked 

herb*  with  oondiments,  us  salt,  oil,  sugar,  vinegar,  and 
pepper,  often  mixed  «itli  l.-.iK-.l  eggs,  deviled  lobster,  or 
other  animal  matter.  The  principal  salmi  herbs  are  lettuee, 
olery,  ohicory,  chives,  onion-tops,  en- 
dive, eto.  The  use  of  salads  is  regarded  as  very  salutary. 
Sal  ml  in  (Salah  in  Dm  Yi'ssie).  a  son  of  Ayub,  the 
founder  of  the  dynasty  of  the  Ayubides,  b.  at  Tekrit  on 
the  Tigris  in  1137,  a' Kurd  by  descent  and  a  subject  of 
Noureddin,  sultan  of  Syria:  accompanied  in  1163  his 
unole,  Shirkuh,  to  Egypt,  where  he  soon  gained  celebrity 
for  his  military  talents.  Shirkuh  was  sent  to  Egypt  by 
Noureddin  t"  reinstate  the  emir  Shawer,  who  had  been  ex- 
pelled: but  when  Shawer  di.-ooicred  that  Noureddin  aimed 
at  the  subjugation  Of  Egypt,  he  allied  himself  with  the 
crn-al.-r-  and  a  desperate  struggle  ensued,  which  ended 
with  tho  rout  of  the  Pranks  and  the  decapitation  of 
Shirkuh  now  governed  Egypt  as  Nonreddin's 
emir,  and  alter  his  death  Baladin, who  showed  still  greater 
-  ii  ,  i\il  governor  than  as  a  military  leader.  The 
country  prospered,  and  after  the  death  of  Noureddin  in 
117:;  u'  became  an  independent  empire  under  the  rule  of 
E  ,  1 ...  1 1 1, .  llr  also  interfered  in  the  controversies  in  Syria 
between  the  loirs  of  Noureddin,  and  in  1184  made  himself 
complete  master  of  this  country  too,  and  was  confirmed  by 
,  ol  Bag  I  "1  as  sultan  of  Egypt  and  Syria.  In 
[188  he  attacked  Palestine.  TheChristian  kniirhts,  especi- 
n1!\  those  belonging  to  the  various  orders — the  Templars, 
the  Hospitaller-,  etc — lived  here  as  they  did  in  Europe, 
chiefly  by  robbery.  In  spile  of  treaties  agreed  upon  and 
... ,  M  i  ,,  they  repeatedly  tell  upon  the  .Mohammedan  cara- 
vans of  pilgrims  journeying  to  Mecca  and  plundered  them. 
To  put  an  end  to  these  outrages,  Baladin  invaded  Palestine 
with  an  army  of  80,000  men.  routed  the  Christians  com- 
pletely at  Tiberias  (July  I.  11*71,  and  conquered  Jerusa- 
lem Oct.  2.  Tho  king  and  the  poor  people  he  treated  with 
courtesy  and  magnanimity;  the  Templars  and  Hospitallers 
he  put  to  death.  When  these  tidings  came  to  Europe  the 
third  oroaade  was  preached,  and  Frederick  Barbarossa  of 
Germany,  Philippe  Augustus  of  Trance,  and  Richard  Cceur 
de  Lion  of  England  took  the  cross  and  led  great  armies 
toward  the  Holy  band  in  1189.     Frederick  died  soon,  and 

after  tin nonest  of   Acre.  Philippe  Augustus  returned, 

but  between  Richard  Cceur  de   Lion  and  Saludin  a  long 

tournament  took  place,  in  which  the  most  brilliant  exploits 

of  valor  and  ohivalry   were   performed    by   both    parties. 

Bept    2,   1192,  :i    truce   of  three  years  was   concluded,  by 

which  the  coast  of  Palestine  from  Tyre  to  Jaffa  was  eeded 

to  the  Christians.     Shortly  after,  Richard  tVeur  de  Linn 

returned  to  Europe,  and  Baladin  died  at  Damascus  Mar.  I. 

1193.     His  fame  was  very  great,     lie  u:i-  considered  a 

I  I  of  ohivalry,  and  bis  fantastic  gallantry  sprang  from 

real  magnanimity  and  s  Btrong  feeling  of  justice,     lie  was 

i .  thioigh  In  eral  heavy  reverses 

in  his  wars,  and  he  brought  hi-  \a-r  empire,  comprising 

i.  Syria.  Palestine,  Arabia,  and  Mesopotamia,  into  s 

nourishing  condition. 

Sala'do,   a   river  of  the  Argentine    RepuBlic,   South 

A ii'';i.  ha-  il-  source  in  an  outlying  -pur  of  the  Andes, 

Bows  B.  B.  B.  lion  mile-,  and  enters  i lie  Parana  near  Santa 
1".  .  It  i-  navigable  for  vessels  of  light  draught  through 
most   of   its  course,  and  forms  the  southern   limit  of  tlio 

Gran  Cha 

Salailo,  p. -v..  Bell  eo.,  Tex.,  on  Salado  Creek. 
Sal   Vini  in-    1    '.      i   rated  salt"].   The  commercial 
product  known  by  this  name,  formerly  a  very  large  article 


of  dome-lie  consumption,  has  during  the  present  genera- 
tion l.ccn  ehictly  displaced  by  the  cheaper  and  in  every 
way  preferable  compound,  bicarbonate  of  soda,  known  as 
••  cooking  -oda,"  sometimes ''soda  salm-ratus."  Sal  aSratUB 
is  a  somewhat  impure  and  imperfectly  carbonated  bicar- 
bonate  of  potash,  made  by  exposing  a  concentrated  solu- 
tion .it  neutral  potassic  carbonate  to  an  atmosphere  of  car- 
bonic acid  gas  proceeding  from  fermentation  or  other 
i,  noe  the  mime.  The  finely  granular  form  of  tho 
commercial  article  is  probably  a  result  of  agitation  during 
the  absorption  of  the  carbonic  acid.  Medicinally,  a  purer 
cryalallim  bicarbonate  of  potash  is  used,  which  is,  or  should 
be,  fully  charged  with  2  equivalents  of  carbonic  acid  for  1 
of  potash.  The  true  constitution  of  these  so-called  bicar- 
bonates  is,  with  reasonable  probability,  that  of  a  compound 
of  neutral  potassic  carbonate  with  carbonic  monohydratc, 
which  latter  hydrate  is  not  yet  known  in  separate  form  ; 
thus:  KjO.COj  +  HsO.COj.  "Consistently  with  the  views 
of  the  hydroxy!  school  of  chemists,  however  (sec  Salt- 
R  IDICALS),  this  must  be  viewed  as  composed  of  the  three 
radicals,  hydroxylj  j)Ota880xylt  and  carbonyl;  thus: 
HjKaCjOe    '  2(110. KO. CO).  Hexky  Wurtz. 

Sal  Alem'broth,  or  Salt  of  Wisdom,  a  compound 
of  corrosive  sublimate  and  sal  ammoniac,  once  used  in 
medicine,  but  now  discarded. 

Salaman'ca,  town  of  Spain,  capital  of  the  province 
of  the  same  name,  on  the  right  bank  of  the  Tonnes,  which 
is  here  crossed  by  a  magnificent  bridge  of  twenty-seven 
arches.  It  is  surrounded  with  old  walls,  but  several  por- 
tions within  the  walls  have  been  in  ruins  since  the  occupa- 
tion of  the  city  by  the  French  in  1812.  Tho  streets  aro 
mostly  steep,  the  town  being  built  on  three  hills,  narrow, 
crooked,  and  dark,  but  they  are  often  lined  with  lofty  edi- 
fices most  interesting  in  architectural  respects.  Tho  uni- 
rersity  was  founded  in  1200,  and  in  tho  fifteenth  century 
it  was  attended  by  12,000  students.  It  is  still  the  first 
institution  of  its  kind  in  Spain,  and  enjoys  a  high  reputa- 
tion all  over  Europe.     P.  17,700. 

Salamanca,  tp.,  Cherokee  co.,  Kan.,  includes  the  vil- 
lage of  Columbus,  the  county-seat.     P.  708. 

Salamanca,  p. -v..  Cattaraugus  co.,  N.  Y..  at  the  junc- 
tion of  Atlantic  and  Great  Western  with  Erio  R.  R..  about 
midway  from  New  York  and  Cincinnati,  has  good  schools, 
railroad  repair-shops,  an  extensive  saw-mill,  and  1  news- 
paper. Lumbering  is  extensively  carried  on.  P.  1881. 
Ferrix  &  "Weber,  Ens.  "  Republican." 
Sal'amander  [anglicized  from  the  Latin  talamandra], 
an  English  name,  vaguely  applied  to  numerous  forms  of 
the  order  Gradicntia,  but  more  especially  restricted  to  spe- 
cies of  Salamaxdrid.e  (which  see).        THEODORE  Gill. 

Salaman'dridtc  [Salamandra,  the  ancient  Latin  name 
of  tho  species],  a  family  of  amphibians  of  the  order  Gra- 
dikxtia  (which  see),  including  the  typical  salamanders  and 
newts  of  the  Old  World.  The  skull  has  no  anterior  axial 
bone;  the  palatines  emit  separate  posterior  processes  ex- 
tending over  the  paraspbenoid,  and  which  have  teeth  on 
the  inner  margins;  no  dentigerous  plates  on  theparasphe- 
noids  :  prefrontals  and  pterygoids  are  developed  ;  thepari- 
i  tills  are  separated  from  the  prefrontals  by  the  broad 
frontals ;  the  orbitosphenoids  are  confluent  with  the  pro- 
otic;  there  is  no  postfrontal ;  the  occipital  condyle  ses- 
sile :  the  vertebrae  are  opisthoccelian — i.  e.  concave  behind  : 
the  carpus  and  tarsus  are  ossified.  The  family,  thus  lim- 
ited by  Cope,  ineludes  two  genera — Salamandra  and  7Wton 
— both  of  which  are  represented  in  Europe  and  temperato 
Asia.  Theodore  Gill. 

Sal'amis,  the  modern  Kolouri,  an  island  of  Greece,  in 
the  1 1  nil'  of  .Egina.  comprising  an  area  of  30  sq.  in.,  with 
about  5000  inhabitants.  It  is  mountainous,  well  wooded, 
and  produces  cotton,  olives,  and  wine.  In  the  narrow- 
strait,  barely  a  mile  in  width,  between  Salamis  and  Attica, 
was  fought  the  famous  naval  battle  in  which  the  Greeks 
under Themistocles  defeated  and  almost  destroyed  the  Per- 
-iiui  Hut  (480  i>.  a).  The  village  of  Ambelakia  now  occu- 
piea  tin-  site  of  the  ancient  city  of  Salamis. 

Sal  Ammoniac  [tier.  Salmiak;  synonyms.  Afurtate 
of  Ammonia,  Hydrochlorate  of  Ammonia,  Chloridt  oj  Am- 
monium], Pliny  and  llio-coriiles  speak  of  aAs  anfiuriaKot, 
"  Libyan  salt."  a  Greek  name  for  Libya  being  'Annwvtds  or 
'Afijiwi?.  Beckmann's  view  is.  however,  generally  adopted, 
that  this  was  a  rock-salt.  Sal  ammoniac  was  first  made, 
however,  in  Egypt  or  Libya  from  the  urine  of  camels; 
hence  the  name,  and  our  important  modern  word,  ammo- 
Hiii,  ammoniac,  aflunontaQiie.  This  solid  compound  re- 
sults I'd  .in  the  bringing  together  of  the  two  permanent 
gases  ammonia  and  hydrochloric  acid.  The  reaction,  which 
in  il-  nature  is  oneof  the  most  remarkable  known  to  ehem- 
i-t-,  consists  in  the  passing  over  of  the  hydrogen  of  the 
hydrochloric  acid  to  the  ammonia  to  form  a  compound 
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radical  or  clementoid  substance,  ammonium  (Nil)),  which 
has  the  same  relations  and  performs  the  same  functions  as 
potassium  and  thallium.  This  radical  unites  with  the  chlo- 
rine to  form  chloride  of  ammonium  :  IH'l  +  NTH$=  NII4.CI. 
This  view,  involving  the  ammonium  theory  of  Berzelius,  de- 
rives its  strongest  support  from  a  ground  hitherto  unno- 
ticed by  chemists  in  general,  the  study  of  molecular  vol- 
umes. (See  Volumes,  Molecular.)  Indeed,  tho  lowest 
recorded  densities  (that  is,  those  of  the  lightest  allotropc) 
of  ammonium  chloride  (about  1.45)  yield  a  molecular  vol- 
ume identical  at  zero  with  that  from  the  highest   n 'ded 

densities  of  chloride  of  potassium  (about  2.0);  while  the 
molecule  of  thallous  chlorido  (7.0— Willm)  has  the  same 
volume  at  zero  as  ordinary  sal  ammoniac.  These  are  ob- 
servations of  tho  present  writer.  Sal  ammoniac  of  com- 
merce is  obtained  by  subliming  together  crude  sulphate  of 
ammonia — which  has  been  prepared  from  the  ammoniacal 
liquor  of  the  gasworks  or  of  bone-distilleries— with  com  in  no 
salt,  sulphate  of  soda  remaining  as  a  residual  product. 
Compact  cakes  of  sal  ammoniac  are  thus  obtained,  which 
arc  free  from  any  impurity  except  a  little  ferrous  chloride. 
The  best  way  to  obtain  chemically  pure  sal  ammoniac  from 
this  is  to  dissolve  in  hot  water;  pass  into  the  saturated 
hot  solution  a  few  bubbles  of  chlorine,  which  will  convert 
the  ferrous  into  ferric  chloride;  then  add  a  little  ammonia, 
and  filter  hot  from  the  ferric  hydrate  which  precipitates; 
(hen.  on  cooling,  snow-white  chemically  pure  crystals  of 
chloride  of  ammonium  separate.  Commercial  sal  ammoni- 
ac, as  obtained  by  sublimation,  is  in  hard,  compact  loaves, 
transparent  or  translucent,  splitting  with  a  sub-columnar 
or  almost  fibrous  fracture  in  a  direction  normal  or  perpen- 
dioular  to  the  planes  of  original  condensation.  The  fibres 
thus  obtained  have  a  characteristic  toughness  and  flexibil- 
ity, bending  somewhat,  without  loss  of  transparency,  be- 
fore they  break,  though  quite  destitute  of  elasticity.  Sal 
ammoniac  has  a  taste  at  oneo  saline,  pungent,  and  cooling. 
It  is  ono  of  the  salts  which  absorb  heat  during  solution, 
ami  is  therefore  often  used  in  Freezing  Mixtures  (which 
see).  Sal  ammoniac  is  often  found  native  about  volcanoes, 
subliming  and  condensing  in  fissures,  both  tho  muriatic 
acid  and  the  ammonia  constituting  it  being  presumably 
derived  from  tho  chloride  of  sodium  and  animal  matter  in 
ocean-water  which  has  found  its  way  through  the  oceanic 
floor  to  tho  volcanic  focus.  It  has  also  been  observed  in 
guano.  Henry  Wtitrz. 

Salamonie',  tp.,  Huntington  co.,  Ind.     I'.  1485. 

Salang'idic  [Salanx,  a  proper  name],  a  family  of 
fishes  of  the  order  Teleocephali,  and  related  to  the  salmon 
and  smelt  families,  as  well  as  to  the  Paralcpididro.  It  has, 
however,  some  quite  peculiar  characters.  Tho  body  is 
elongated  and  naked,  or  provided  with  very  fine  ami  de- 
ciduous scales ;  the  lateral  lino  is  indistinct;  the  head  is 
very  much  elongated  and  depressed,  and  ends  in  a  long, 
fiat,  and  pointed  snout;  the  mouth  is  deeply  cleft  back- 
ward ;  the  upper  jaw  formed  above  hy  the  inlerinavillaries. 
and  at  the  sides  by  the  supramaxillaries  ;  conical  pointed 
teeth  aro  developed  on  the  palate  as  well  as  jaws,  of 
which  some  on  the  intermaxillaries  anil  mandibles  are 
enlarged;  tho  branchial  apertures  are  continuous  below: 
the  branchiostegal  rays  few  (3-4);  the  rayed  dorsal 
is  small  and  situated  far  behind  the  vcntrals,  but  more 
or  less  in  advance  of  the  anal;  a  small  adipose  is  de- 
veloped; tho  anal  is  low  and  oblong;  the  caudal  forked: 
the  pectorals  pointed  ;  the  ventrals  abdominal.  ''Tho  en- 
tire alimentary  canal  straight,  without  bend;  pyloric  ap- 
pendages none ;  ova  small."  But  two  species  are  known, 
one  of  which  (Salanx  Chinensis)  is  found  on  tho  coast  of 
China,  and  the  other  {Salantjichthys  microdon)  in  the 
"rivers  of  Vedo."  They  seem  to  bo  rather  marine  than 
fresh-water  forms.  THEODORE  (I11.1.. 

Saldan'lia  (Joao  Carlos  Olivcira  e  Daun).  Dike 
oe,  grandson  of  the  marquis  of  Pombal,  b.  at  Lisbon,  Por- 
tugal, .Nov.  17.  1791  :  educated  at  the  College  of  Nobles  at 
Lisbon  and  at  the  Fni *  ersit y  of  Cnilnbra;  became  at  an 
early  ago  a  member  of  the  council  of  administration  for  the 
colonics:  was  sent  a  prisoner  to  England  by  the  English 
forces  1810;  was  soon  permitted  to  join  the  Portuguese 
court  at  Kin  dc  Janeiro,  where  be  served  in  the  army  :  was 
sent  to  Europe  in  it  diplomatic  capacity;  was  made  min- 
ister of  foreign  affairs  1825;  became  governor  of  Oporto 
and  minister  of  wjir   1826;   resigned  and  went  to  England 

June,  IS27:  afterward  took  part  in  the  war  against    I) 

Miguel  at  the  head  of  the  insurgents  at  Oporto,  but  was  dc 
tciic, I,  and  took  refuge  in  England;  resided  fur  a  time  in 
Paris;  returned  to  Portugal  with  Dom  Pedro  1882  J  took 
Oporto  1833;  beoame  generalissimo  and  chief  councillor  of 
Dom  Pedro;  directed  the  successful  campaign  in  the  \1 
ganes ;   took  Lisbon;   received  the  capitulation  of  Dom 

Miguel  al    BVOTS    L834;    was   appointed    marshal   ami   1- 

mandcr-in-chicf,  but  soon  placed  himself  at  the  head  of  the 


opposition  party  :  became  minister  of  war  and  president  of 
the  council  May  31,  1S35;  resigned  in  November  of  the 
same  year  :  took  part  in  the  unsuccessful  conservative  revo- 
lution of  1836,  after  which  he  lived  in  exile  in  England  and 
Franco  until  recalled  by  the  queen  in  consequence  of  the 
rebellion  of  1836;  was  placed  at  (he  head  of  the  ministry 
after  tho  intervention  of  tho  quadruple  alliance  1847  :  was 
replaced  by  the  second  dictatorship  of  Costa  Cabral  1849; 
overthrew  that  administration  by  force  of  arms  L851;  con- 
ducted the  government  until  the  accession  of  Pedro  V. 
( 1856),  when  he  became  ngiiin  the  head  of  the  opposition  ; 

was  minister  at  Ro isi.l'  til,  and  again  I860  59;  went 

to  Paris  as  minister  Mar.,  1869;  instigated  a  revolution  in 
the  palace  May  19,  1 S7".  in  consequence  of  which  he  again 
became  prime  minister,  but  resigned  in   August,  and  was 
sent  as  minister  to  London,  where  he  d.  X„v.  21,  ls7ii. 
Sale,  in  law.    See  Appendix. 

Sale',  town  of  Italy,  province  of  Alessandria,  on  tho 
right  bank  of  the  Po.  The  French  army  under  Bonaparte 
and  the  Russian  under  Suwarof  baited  here,  respectively, 
for  two  days  during  the  campaign  of  1799.      P.  5850. 

Sale',  or  Sla,  town  of  Morocco,  at  the  mouth  of  the 
Buregreb,  is  surrounded  by  beautiful  garden.-,  and  has  ;L 
strongly  fortius  1  harbor  and  manufactures  of  elegant  car- 
pets. It  was  formerly  the  chief  stronghold  of  the  pirates 
on  tho  Mediterranean.     P.  25,01111. 

Sale  (George),  b.  probably  in  Kent.  England,  about 
1680  (sonic  authorities  say  fifteen  years  biter)  ;  educated  at 
King's  College,  Canterbury;  became  a  lawyer  and  a  ripe 
Oriental  scholar;  was  associated  with  Archibald  Power, 
George  Psalmanazar,  John  Swinton,  ('apt.  George  Shel- 
vocke,  and  Dr.  George  Campbell  in  wining  the  Universal 
History,  to  which  he  contributed  the  cosmogony  and  por- 
tions of  the  Oriental  history  :  wrote  the  Oriental  biography 
and  criticism  for  Dr.  Thomas  Birch's  translation  of  liavle, 
entitled  A  General  Dictionary,  Historical  owl  Critical  (10 
vols,  lid.,  Lond.,  1734— 4J-),  and  executed  a  translation  of 
the  Koran  (1734),  to  which  lie  prefixed  a  scholarly  Pre- 
liminary Discourse  upon  Arabian  history,  manners,  cus- 
toms, and  religion  before  Mohammed  :  which  still  keeps  its 
place  as  the  best  and  mosl  accessible  English  summary  of 
data  upon  Mohammedanism.  The  liberal  manner  in  which 
Bale  spoke  of  Mohammed  fastened  upon  him  the  reputation 
of  heresy.  D.  in  London  Nov.  14, 1736.  He  is  said  by  the 
elder  Disraeli  to  have  passed  bis  later  years  in  indigence, 
and  often  to  have  lacked  food,  hut  there  is  reason  to  doubt 
this  assertion.  He  left  a  valuable  collection  of  Oriental 
MSS.,  now  in  the  lladclifl'c  Library,  Oxford. 

Sale  (Sir  Robert  Henry),  K.  C.  B.,  known  as  tho 
"hero  of  Jellalabad,"  b.  in  England  in  1782,  son  of  Col. 
Sale  of  the  East  India  Company's  service;  entered  the 
army  at  the  age  of  thirteen  ;  was  engaged  in  the  storming 
of  Seringapatam  1799,  at  the  storming  of  Hie  Travancore 
lines  1809,  at  tho  capture  of  Mauritius  1816,  and  the  occu- 
pation of  Rangoon  1S24 ;  was  appointed  in  1838  to  the 
command  of  the  first  Bengal  brigade  in  the  army  on  tho 
Indus,  which  constituted  the  advance-guard  of  the  expe- 
dition against  Afghanistan;  commanded  the  storming- 
party  at  Ghuznee  .Inly  23,  1839,  on  which  occasion  he  was 
severely  wounded;  was  knighted  and  promoted  to  the  local 
rank  of  major-general  the  same  year;  subdued  the  Kohis- 
tan  country  Sept.,  1840;  captured  scleral  fortresses:  de- 
feated Dost  Mohammed  Khan  at  Purwan,  obliging  him  to 

surrender;  stormed  the  Kli <1.  Cabool,  and  Jugdollock 

passes  and  other  strongholds  1841,  but  was  compelled  to 
retreat  upon  Jellalabad.  where  he  was  besieged  by  Akbar 
Khan  from  Nov.  12, 1841. to  Apr.9,  1842,  when  he  attacked 
and  utterly  routed  the  Afghans,  capturing  guns,  ammuni- 
tion, and  camp — a  feat  which  prooured  him  the  (banks  of 
Parliament  and  the  highest  military  reputation  ;  took  part 
in  the  general  action  of  Tec/en  and  the  recapture  of  CttbOOl  ; 

and  in  the  Punjaub  campaign  of  1845  as  quartermaster- 
general,  but  was  mortally  wounded  at  the  battle  of  Mood- 
kee,  Deo.  I*.  1*45,  and  d.  Feb.  2S.  1846.— His  wile.  Lauv 
Florentia  Wvscii  Sale,  b.  in  England  about  1790,  mar- 
ried in  1  slid  ;  was  a  witness  of  much  of  her  husband's  gallant 

oareer  in  India,  having  been  with  him  in  Jellalabad,  and 
wrote  a  narrative  of  thrilling  interest  — .1  Journal  of  the 
Disasters  in  Afghanistan  in  1^',1-i-'  1 1843).  She  also  fur- 
nished descriptions  of  the  plates  to  a  folio  volume  entitled 

Sale's    l><l'i  nee  ol'  Jell  al  aha  il  I  IS  Hil.  and  supplied  materials 

to  Rev.G.B.  Gleig  for  his  book,  Sale's  Brigadi  in  Afghan- 
istan 1  1846).      1>.  at  Cape  Town.  South  Africa,  in   Is,,::. 

Sa'lem,  town  of  British  India,  capital  of  a  district  of 

the  -line  name  in  the  presidency  of  .Madia-,  on  tin-  'loir., 

manni.  al  an  elevation  of  1070  feet  above  the  level  of  '!"• 
sea.  The  town  is  well  built,  and  has  about  25,000  inhabit- 
ants, mostly  engaged  in  cotton  and  silk  mannfaet  m  1 ,    . 

Salem,  v.,    Nichol  tp.,   Wellington  .0..  Oni..  t';ii,  ill. 
on  the  river  Irvine.  I  mile  In. 10  Elora  Station  (Wellington 
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ud  Bruce  Railway),  bas  thriving  ami  varied  nian- 
iraa.     Pop.  about  690. 

Salem,  mntj  ofS.W.  New  Jersey,  on  Delawaro  River, 
triiv .  !'■  :""'  u"  branob.es,  baa  a 

toil  consisting  ol  a  sandy  loam,  with  abundant  beds  of 
marl  and  some  Iron  ore.  Staples,  wheat,  Indian  oorn,  po- 
tatoes, sweet  potatoes,  bay,  grass  seed,  and  butter.  Cap. 
Balem.     Area,  MO  sq.  m.     P.  23,940. 

Balem,  p.-T.,  Lee  oo.,  Ala.,  on  Columbus  branch  of 
k.  l:.     P.  2963. 

Snlnn,  tp.,  Drew  oo.,  Ark.     P.  6 

Balem,  p.-v.,  cap.  of  Fulton  oo.,  Ark. 

Salem,  t|...  Greene  oo.,  Ark.     P. 

Balem,  p.  v.  and  kp.,  rJen  London  co.,  Conn.    I'.  "17. 

Balem,  tp..  Carroll  oo.,  III.     P.  S39. 

Balem,  tp.,  Edwards  oo.,  ill.     P. 

Balem,  tp.,   Kno»   OO.,   til.,  includes  Yates  City.     P. 

Him',. 

Balem, p.-r.  and  tp.,  oap.  of  Marion  oo.,  III.,  has  2 
weekbj  newspapers.     P.  of  %.  IIs-:  of  tp.  3132. 

Balem,  tp.,  Delawareoo.,  End.    P.  i  113. 

Balem,  tp.,  Pulaski  oo.,  Ind.    P.  507. 

Balem,  tp.,  Steuben  oo.,  Ind.    P.  13S5. 

Balem, p.-v., oap.  of  Washington  co.,  Ind..  on  Louisville 
Mbanj  and  :    B.,  m  miles  from  Louisville, 

has  5  churches,  a  public  library,  a  tine  graded  school,  1 
i  weekly  newspaper,  foundry  and  machine-shop,  1 
l:ir_-.-  woollen  mill,  an  axe  and  plough  factory,  3  nounng- 
mills.  2  carriage  sh"p-'.  1  jewelry  establishment,  and  2 
hotels.     P.  1294.        W.  W.  Stevens,  Ed.  "Democrat," 

Salem,  p.-v.  and  tp.,  Henry  co.,  la.,  on  Ui^  Cedar 
Kmr.  has  1  newspaper  and  considerable  trade.     P.  1882. 

Salem,  tp..  Allen  co.,  Kan.     P.  271. 

Balem,  p.-v.,  Livingston  <■.>.,  liy.    P.  50. 

Salem,  p.-v.  and  tp.,  Franklin  co.,  Mc.     P.  307. 

Balem,  p.-v.,  one  of  the  caps,  of  Essex  oo.,  Mass.,  on 
tbo  Eastern  R.  II. ,  was  for  a  long  series  of  years  the  most 
populous  town  and  city  in  tho  county  of  Essex.  It  was 
the  lirst  permanent  settlement  of  tho  old  Massachusetts 
i.v.  Roger  Conant  having  oome  here  in  1626,  followed 
by  John  Endieott  t»n  years  later,  and  by  Mr.  lligginson 
rear  after  that.  Salem  lias  at  different  periods  in  its 
history  given  to  the  world  a  long  array  of  eminent  men. 
DOS  has  always  found  encouragement  and  support, 
the  Essex  Institute,  the  Peahody  Academy  of  Science,  and 
one  of  the  State  normal  schools  being  located  here.  It 
has  many  interesting  old  hi  uses,  and  the  general  ap- 
pearanee  of  the  city  is  attractive.  For  a  great  many 
years  Salem  was  one  of  the  le  iding  commercial  cities  of 
America,  carrying  on  more  trade  with  the  East  Indies  at 
one  period  than  all  other  American  ports  combined.  It 
has  one  of  the  best  harbors  in  New  England,  being  con- 
venient and  well  protected,  affording  good  anchorage  and 
admitting  vessels  of  large  size.  It  has  now  very  little 
foreign  commerce,  but  li.is  quite  a  large  coasting-trade, 
and  it  is  a  point  of  shipment  for  large  quantities  of  coal 
landed  hero  in  vessels  anil  sent  to  the  interior  by  rail. 
The  leading  industry  is  the  manufacture  of  leather,  but 
in  addition  there  are  a  successful  cotton  company.  2  lead- 
mills,  1  or  2  jute-factories,  2  semi-weekly,  '•'>  weekly,  and 
2  monthly  newspapers,  and  a  large  number  of  machine- 
shops  and  small  industries.  It  is  an  important  centre  of 
retail  trade.  Salem  was  the  scene  of  the  witchcraft  delusion 
of  1692.  though  much  of  wdiat  transpired  was  in  what  is 
now  Danvers.  It  was  in  Salem  that  the  house  of  repre- 
sentatives of  the  province  of  Massachusetts  resolved  them- 
selves into  a  sovereign  politioal  power  Oct.  7,  1774,  with 
John  Hancock  as  chairman,  and  then  adjourned  to  Concord. 
It  was  also  at  the  North  Bridge  in  Salem  that  (Feb.  26, 
177-Vj  the  llriti>h  commander,  Col.  Leslie,  was  impeded  in 
hi-  expedition  in  search  of  cannon,  and  compelled  to  return 
to  Boston.     P.  24,117. 

Footb  &  Horton,  Ens.  "Salem  Gazette." 

Salem,  tp..  AUegan  oo.,  Mich.     P.  111::. 

Salem,  p.-v.  and  tp..  Washtenaw  co..  Mich. .on  Detroit 
Lansing  and  Lake  Michigan  11.  H.     P.  1210. 

Salem,  tp.,  Douglas  co.,  Minn.     P.  20S. 

Salem,  tp.,  Olmsted  .-.,.,  Minn.    P.  996. 

Siilem,  tp.,  Daviess  co..  Mo.     P.  986. 

Balem,  p.-l ..  cap.  "I  Dent  co..  Mo.,  on  St.  Louis  Salem 
and  Little  Rock  R.  R.,  130  miles  S.  W.  of  St.  Louis,  has  2 
churches,  an  academy,  2  newspapers,  1  sleam  Ihnn  ing-mill, 
2  iron-ore  banks,  and  1  .-team  planing-miU.     P.  280. 

J.  E.  OBeAX,  En.  "SaLEU  Monitor." 

Salem,  tp.,  Dunklin  co.,  Mo.     P.  470. 


Salem,  p.-v.  and  tp.,  Richardson  co.,  Neb.,  on  Atchison 
and  Nebraska  It.  11.,  and  near  Big  Nemaha  River,  has  1 
newspaper.     P.  of  v.  304;  of  tp.  I'M. 

Salem,  p.-v.  and  tp.,  Rockingham  co.,  N.  II.,  on  Man- 
chester and  Lawrence  It.  R.     P.  1003. 

Salem,  p.-v.,  cap.  of  Salem  co.,  N.  J.,  on  Salem  R.  R. 
and  River,  .:  I  mile-  S.  W.  of  Philadelphia,  with  which  it 
has  water-communication,  has  11  churches,  collegiate  and 
musical  institutes,  good  schools,  1  bank,  2  newspapers,  4 
hotels,  foundries  and  machine-shops,  mills,  a  canning  es- 
tablishment, and  manufactories  of  glass,  hollow-ware,  and 
oil-cloth.     1'.  1555.  R.  Gwynne,  Ed.  "Sunbeam." 

Salem,  ji.- v.  and  tp.,  one  of  the  caps,  of  Washington  co., 
N.  V.,  on  Rutland  and  Washington  div.  of  Del.  and  Hudson 
R.  It.,  46  miles  NT.  of  Albany,  has  8  churches,  an  academy 
established  in  1791,  1  bank,  1  newspaper,  railroad  repair- 
shops,  a  fine  court-house,  county  jail,  4  hotels,  2  slate-quar- 
ries, a  cheese-factory,  several  mills,  and  marble-works. 
Principal  business,  farming  and  dairying.  P.  of  v.  1239; 
of  tp.  3556.  James  Gibson,  Jk.,  Ed.  "  Press." 

Salem,  p.-v.,  Forsyth  co.,  N.  C,  terminus  of  Salem 
It.  It.,  112  miles  W.  of  Raleigh,  contains  the  Salem  Female 
Academy  (1S04),  1  bank,  cotton  and  woollen  manufactories, 
and  1  newspaper.     P.  about  20U0. 

L.  V.  and  E.  T.  Blum,  Eds.  "  People's  Press." 

Salem,  tp.,  Pasquotank  co.,  N.  C.     P.  1314. 

Salem,  tp.,  Auglaize  co.,  0.     P.  S77. 

Salem,  tp.,  Champaign  co.,  O.     P.  1854. 

Salem,  tp.,  Columbiana  co.,  O.     P.  3199. 

Salem,  p.-v.,  Perry  tp.,  Columbiana  co.,  O.,  on  Pitts- 
burg Fort  Wayne  and  Chicago  R.  R..  70  miles  W.  of  Pitts- 
burg,  contains  8  churches,  water  and  gas  works,  excellent 
schools,  2  national  and  2  private  banks,  2  weekly  news- 
papers, 3  extensive  machine-shops,  3  stove-foundries,  the 
largest  galvanized  iron-cornice  works  in  the  U.  S.,  and 
several  furniture  and  shirt  manufactories.  The  residents 
are  mainly  Quakers.     P.  of  v.  3700. 

J.  K.  Rukenbrod,  Ed.  "Republican." 

Salem,  v.,  Liberty  tp.,  Guernsey  co.,  0.     P.  93. 

Salem,  tp.,  Highland  co.,  O.     P.  1029. 

Salem,  tp.,  Jefferson  co.,  0.     P.  1708. 

Salem,  tp.,  Meigs  co.,  0.     P.  1718. 

Salem,  tp.,  Monroe  co.,  0.     P.  210G. 

Salem,  v.,  Randolph  tp.,  Montgomery  co.,  O.,  on  Day- 
ton and  Western  R.  R.     P.  312. 

Salem,  tp.,  Muskingum  co.,  O.     P.  941. 

Salem,  tp.,  Ottawa  co.,  O.     P.  1687. 

Salem,  tp.,  Shelby  co.,  O.     P.  1428. 

Salem,  tp.,  Tuscarawas  co.,  0.     P.  1725. 

Salem,  tp.,  Warren  CO.,  O.     P.  2102. 

Salem,  v.  (Lower  Salem  P.  O.)  and  tp.,  Washington 
co.,  O.,  on  Marietta  Pittsburg  and  Cleveland  R.  R.  P.  of 
v.  1ST;  of  tp.  1610. 

Salem,  tp.,  Wyandot  co.,  O.     P.  1103. 

Salem,  city,  cap.  of  Marion  co.,  Or.,  and  also  of  the 
State,  on  the  E.  bank  of  Willamette  River  and  on  Oregon 
and  California  R.  R.,  50  miles  S.  of  Portland,  with  which 
city  it  is  connected  by  steamer  for  nine  months  in  the  year, 
is  surrounded  by  fertile  prairies,  has  good  water-power 
from  the  falls  of  Mill  Creek,  which  is  utilized  by  several 
flouring-mills,  tanneries,  machine-shops,  and  manufac- 
tories ;  has  2  banks,  8  churches,  1  daily  and  3  weekly  news- 
papers, the  State  penitentiary,  deaf-mute  school,  and  in- 
stitute for  the  blind,  and  is  the  seat  of  Willamette  Uni- 
versity.    P.  1139;  estimated  at  6000  in  1875. 

Salem,  tp.,  Clarion  co.,  Pa.     P.  949. 

Salem,  tp.,  Luzerne  co.,  Pa.     P.  1525. 

Salem,  tp.,  Mercer  co.,  Pa.     P.  6S6. 

Salem,  tp.,  Wayne  co.,  Pa.     P.  2607. 

Salem,  b.  (Delmost  P.  O.)  and  tp.,  Westmoreland  co., 
Pa.,  on  Loyalhanna  River.     P.  of  v.  44S;  of  tp.  2124. 

Salem,  tp.,  Orleans  co.,  Vt.     P.  693. 

Salem,  tp„  Culpeper  co.,  Va.     P.  2178. 

Salem,  v.  (Salem  Fauquier  P.  O.),  Fauquier  co.,  Va., 
on  Manassas  division  of  Washington  City  Virginia  Mid- 
land and  Great  Southern  R.  R. 

Salem,  p.-v.  and  tp.,  cap.  of  Roanoke  Co.,  Va.,  on  At- 
lantic Mississippi  and  Ohio  and  Valley  R.  Rs.,  180  miles  W. 
of  Richmond,  has  4  churches,  is  the  seat  of  Roanoke  Col- 
lege (a  flourishing  institution  of  twenty  years'  standing, 
containing  a  library  of  10,000  volumes,  and  the  finest  min- 
eral cabinet  in  the  State),  1  bank,  2  weekly  newspapers,  a 
monthly  journal,  2  hotels,  a  large  town-hall,  and  a  fine 
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graded  school.     Fine  water-power  exists.     P.  of  v.  135j; 
of  tp.  .'SO  J2.    Edw.  A.  McC'auley,  Ed.  "  Roanoke  Times." 

Salem,  p. -v.  and  tp.,  Kenosha  co.,  Wis.     P.  loSG. 

Salem,  tp.,  Pierce  co.,  Wis.     P.  211. 

Salem  Chapel,  p.-v.,  Forsyth  co.,  N.  C.     P.  848. 

Sale 'mi,  town  of  Sicily,  province  of  Trapani,  in  an 
extremely  fertile  and  healthful  district,  38  miles  N.  E.  of 
Palermo.  Its  name  is  of  Arabic  origin,  and  signifies 
"place  of  delight."  The  castle  is  of  Arabo-Byzantine 
architecture,  nnd  in  two  windows  of  the  round  tower  there 
arc  Greco- Latin  inscriptions  curiously  interlaced.  The 
Normans,  after  driving  out  the  Saracens,  made  Saleini  a 
royal  city.  The  churches  still  contain  some  noteworthy 
pictures  and  other  artistic  objects,  but  the  inhabitants, 
though  vigorous  and  active,  are  sadly  deficient  in  instruc- 
tion.' P.  14,096. 

Sal'ep  [Arab,  unhid],  a  substance  of  a  mucilaginous 
nature,  made  by  drying  the  bulbs  of  the  male  orchis  (Orchis 
maaouta),  »  plant  of  the  Mediterranean  region.  Its  prop- 
erties are  very  similar  to  those  of  gum-tragaeanth.  The 
dried  bulbs  are  very  hard  and  horny,  translucent,  and  swell 
Up  slowly  in  cold  water  like  tragacanth,  forming  a  mucilage. 
Certain  medicinal  virtues  ascribed  to  salep  in  tho  East  are 
wholly  imaginary.  Hbnky  Wurtz. 

Saleratus.     See  Sal  Akratus. 

Salrr  no,  city  of  Southern  Italy,  chief  town  of  the 
Principato  Citeriorc,  now  the  province  of  Salerno.  It  is 
situated  about  30  miles  S.  E.  of  Naples,  on  the  tlulf  of 
Salerno,  with  an  adjacent  country  of  the  greatest  fertility, 
and  is  very  striking  as  seen  from  the  sea.  Tho  harbor, 
once  of  some  size,  is  now  nearly  filled  up,  though  some 
efforts  are  making  to  improve  it.  The  chief  object  of  in- 
terest in  the  town  itself  is  the  old  Norman  cathedral  (1084), 
injuriously  restored  in  1768,  but  still  the  most  imposing 
specimen  of  Norman  architecture  in  Southern  Italy,  and 
containing,  besides  rich  marbles  and  mosaics,  twenty-eight 
magnificent  granite  and  porphyry  columns  from  the  tem- 
ples of  Pajstum.  Pope  Gregory  VII.  ( Ilildebrand)  was 
buried  in  this  cathedral,  and  tradition  asserts  that  the 
body  of  St.  Matthew  was  brought  from  the  East  in  0130  and 
deposited  in  the  crypt  where  it  now  lies.  Several  other 
churches  here  contain  fine  works  of  ancient  and  mediaeval 
art.  Salerno  was  probably  settled  by  the  Greeks  at  a  very 
earlv  period,  was  colonized  by  the  Romans  not  far  from 
200  u.  c.j  and  was  a  place  of  importance  during  the  best 
Roman  period.  Its  history  under  Lombard,  Norman, 
Swabian,  and  Angcvine  rulers  abounds  in  romance,  but  the 
great  and  just  boast  of  mediaeval  Salerno  was  its  cele- 
brated medical  school,  winch,  according  to  Prof,  de  Rcnzi, 
was  neither  a  foundation  of  Charlemagne  nor  of  the  Sar- 
acens, but  of  pure  native  growth,  and  dating  from  a  very 
early  period.  Its  groat  reputation  drew  hither,  during 
many  centuries,  invalids  and  pupils  of  all  classes  and 
nations.  The  Schola  Salernitana,  a  set  of  hygienic  rules 
drawn  up  in  Latin  at  this  school  in  the  twelfth  century, 
and  dedicated  to  the  king  of  England,  was  translated  into 
many  European  languages,  and  published  in  very  numer- 
ous editions  soon  after  the  invention  of  printing.  The 
ErbariOf  a  still  earlier  medical  work,  also  emanated  from 
Salerno,  and  was  widely  circulated  throughout  Europe. 
P.  in  1874,  28,000. 

Sales,  de  (Francis).     See  Francis  dr  Sales. 

Sales  (Francis),  b.  in  Roussillon,  Franco,  in  1771 ;  was 
instructor  in  French  and  Spanish  in  Harvard  College  from 
1818  to  1839,  and  of  Spanish  alone  from  that  time  till  his 
death  at  Cambridge  Feb.  hi,  1854.  Author  of  a  Spanish 
Grammar  (1810  ;  10th  ed.  1S00) ;  editor  of  the  Don  Quixote 
of  Cervantes  (2  vols.,  18116),  and  of  several  volumes  of  select 
works  of  Iriarte  Moratin,  Lope  do  Vega,  Calderon  de  la 
Baroa,  La  Fontaine,  and  other  Spanish  and  French  classics. 

Sales'ville,  p.-v.,  Mihvood  tp.,  Guernsey  co.,  0.,  on 
Central  Ohio  division  of  Baltimore  and  Ohio  R.  R.   F.  172. 

Saley'er  Islands,  The,  a  group  of  about  "0  small 
islands  Bituated  to  tho  S.  of  the  island  of  Celebes  in  tho 
Baal  Indies,  and  inhabited  by  between  40,000  and  50,000 
Mohammedan  .Malays,  who  arc  ruled  by  native  chiefs,  but 
subject  to  the  Netherlands.  Cotton,  coffee,  sugar,  pepper, 
and  mustard  are  cultivated;  also  maize  and  botta  (a  kind 
of  millet),  but  not  rice,  on  account  of  certain  superstitious 
ideas  of  the  natives.  Fino  timber,  both  sandal  and  teak, 
abounds. 

Salford.     See  MANCHESTER1,  England. 

Saltans.  See  Franks,  by  Prof.  J.  W.  Burgess,  LL.B. 

Salica'eeir,  or  Salicin'en*  [  Lat.  mtu,  "  willow  "],  a 
natural  order  of  apetaloua  dicotyledonous  plants,  consist- 
ing  of   tho   willows    (liil)    speries)    and    poplarfl    (about    20 

species),  trees  and  shrubs  of  the  northern  Hemisphere,  well 
markod  by  tho  dioecious  Bowers,  both  sexes  in  catkins,  fol- 


licular fruit,  and  cottony-comose  seeds.  The  wood  is  soft 
and  liglit  ;  the  yuung  slioots  of  various  willows  (osiers)  are 
largely  employed  for  wickerwork  ;  and  the  bark  of  many 
or  all  the  species  yields  salicine  or  populine,  bitter  prin- 
ciples used  as  febrifuges.  Asa  Guav. 

Sal'icine  [Lat.  $alix,  the  "willow  tree"].  All  tho  wil- 
low tribe,  of  which  there  arc  said  to  be  130  species  known, 
with  some  poplars,  contain  in  their  bark  a  bitter  crystalline 
principle  known  by  this  name.  Its  composition  is  C^IIiaO;. 
It  has  no  alkaloid  properties,  like  quinine,  strychnine,  and 
some  other  crystalline  bitter  principles,  but  is  a  gluconde. 
By  the  action  of  hot  dilute  acids  or  of  the  ferment  cmnlm'ne 
or  SynAPTABE  (which  see),  it  breaks  up  into  glucose  and 
another  compound  called  saligenint : 

Glucose.         Saligem'nc. 

CiaHu0j  +  II20  =  C6II,..os  +  c7li„i  <-:. 
Salicino  has  conceded  to  it  valuable  medicinal  virtues  in 
the  treatment  of  intermittent?,  though  much  Iesa  efficient 
than  quinine.  Its  main  interest  at  present,  however,  is  in 
its  being  one  source  of  Salicylic  Acid  (which  see  ,  irhieh 
is,  nevertheless,  now  much  more  readily  and  cheaply  ob- 
tainable from  another  source.  To  obtain  salicine  from  wil- 
low bark,  Merck  boils  the  concentrated  aqueous  decoction 
with  litharge,  which  precipitates  tannic  acid,  gum,  and 
coloring-matters.  Some  lead  that  passes  into  solution  is 
then  precipitated  from  the  liquid  by  sulphuric  acid,  and 
finally  by  sulphide  of  barium.  Evaporation  of  the  filtered 
liquid  now  yields  crystals  of  salicine.  which  must  be  puri- 
fied by  repeated  recrystallizations.  There  are  other  methods, 
for  which  the  textbooks  must  bo  consulted.     II.  WuitTZ. 

Sal'ic  Law  [Lat.  Lex  Salica]  was  written  in  the  fifth 
century  in  corrupted  Latin,  and  contains  the  code  of  the 
Salian  Franks,  who  shortly  before  had  invaded  Gaul,  and 
shortly  after  established  there  a  Frankish  kingdom.  The 
code  exists  in  numerous  manuscripts.  The  oldest  contains 
65  partus,  but  new  laws  were  subsequently  added  ;  the  third 
oldest  contains  99  pactun.  The  oldest  editions  arc  by  Par- 
dessus  (Paris,  LSI:;)  and  Merkel  (Berlin,  1850).  One  of  tho 
most  remarkable  points  of  this  code  is  the  law  which  pre- 
vents women  from  inheriting  any  landed  estate  which  is 
not  an  acquired  but  inherited  possession  in  the  family. 
This  law  prevailed  in  France  with  respect  to  the  inheritance 
of  the  crown  ;  and  in  Spain,  where  previously  the  Visi- 
gothic  law  prevailed  recognizing  the  succession  of  women, 
it  was  introduced  by  the  Uourbon,  Philip  V.,  in  171".,  hut 
abolished  by  Ferdinand  VII.  in  1S30  in  favor  of  his  daugh- 
ter Isabella. 

SaIicyl'ic(Hypersi)inoylic,Spinoylic,orMcta- 
oxybenzoic)  Acicl  (formula  C7II6O3;  oxy-  and  paraoxy- 
benzoic  acids  have  the  same  formula),  an  organic  acid  ex- 
isting in  tho  flowers  of  Spirma  nlmaria,  and  in  combination 
as  acid  methylsalicylate,  forming  the  essential  oil  of  win- 
tergrecn  [Oaultheria  procumbeiia). 

History. — It  was  discovered  by  Piria  in  1838,  who  formed 
it  by  oxidizing  salicylol  (essential  oil  of  Spirtea  ulmaria) 
with  chromic  acid;  in  1844,  Cahours  obtained  it  from  oil 
of  wintergrcen;  and  in  I860,  Kolbc  and  Lautcrinann  dis- 
covered the  mode  of  making  it  from  phenol  (carbolic  acid). 
In  1S74,  Kolbo  modified  and  improved  his  original  process 
for  the  manufacture  from  phenol,  and  thereby  cheapened 
tho  article  so  much  that  it  could  he  brought  into  use  in 
medicine  and  as  an  antiseptic.  Some  few  chemists — Fleck, 
Feser,  and  Friedberger — have  made  experiments  with  it, 
in  which  they  call  in  question  the  claims  made  for  it  as  an 
antiseptic  [Arch./.  Witmuch.  u.prakt.  Thicrheilkunde, 
1875,  Heft.  2,  3,  and -4.) 

Formation. — Salicylic  acid  may  be  obtained  in  several 
ways — as  (1)  by  treatment  of  salicylol  with  an  oxidizing 
agent,  as  chromic  acid;  (2)  by  fusing  salicylol  with  caustic 
potassa;  ('■'■)  by  treating  oil  of  wintergrcen  with  strong  po- 
tassa  ley,  or  (4)  with  gaseous  hydriodic  acid  ;  (5)  by  beat- 
ing a  mixture  of  indigo  nnd  caustic  potassa  to  :;t)ll°  ;  ((i)  by 
treating  phenol  (oarbolio  mid)  with  sodium  and  carbonic 
acid  gas,  (7)  with  sodium  and  ethylchlorocarbonate,  (8) 
with  arid  potassium  carbonate,  or  (9)  with  caustic  soda,  the 
mixture  being  heated  and  carbonic  acid  gas  passed  into  it. 
Sonic  five  other  methods  of  obtaining  this  acid  might  bo 
enumerated,  but  they  have  no  practical  importance. 

Preparation. — For  uso,  salicylic  acid  is  made  from  oil  of 
wintergrcen  or  from  phenol.  In  making  it  front  the  for- 
mer the  oil  i>  .-imply  heated  with  strong  potassa  ley  until 
methyl  alcohol  ceases  to  be  evolved.  Tho  resulting  prod- 
uct is  potassium  salicylate,  from  which  hydrochloric  acid 
precipitates  salicylic  acid.  This  is  filtered  off,  washed,  and 
purified  by  dissolving  and  raoryBtallizingfrom  aloohol.  To 
prepare  it  from  phenol,  the  phenol  is  dissolved  in  caustic 
soda,  tho  exact  equivalence  of  each  being  used  (an  excess 
of  ono  or  the  other  having  a  considerable  etleet  on  the  \  ield 
obtainable),  and  the  solution  is  evaporated  to  drynoSB,  oaro 
being  takon  to  drive  oil'  all  tho  water.     Tho  mass  is  then 
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■  and  heated  gradually,  a  current  of  ear- 
throQgh  it:  when  the  temper- 
ature raaehea  that  of  boiling  water,  the  heal  is  further 
C.  phenol  begins  t"  distill  oyer,  and  the 
inued  until  no  m. .re  phenol  distills  over, 

:.    I      '      0        I     •  I 

o  tiiini  salicylate,  which  ia  dis- 

,  i  pre  lipitated  by  bydroohlorie  aoid.     It 

slab,  "ii  aooount  of  a  resinous  impurity, 

lesa  perfectly  removed  by  resolution 

,,„  i  or  passin  j  the   olution  through  bone- 

purlfj  ing  it 
■i  -n  in  a  ram  nl  of  Buperneati  I                I   170° 
•                 aftoi  l-  a  very  pure  article.     In  this  process  di- 
i.i  phenol  and  phenol  Hrsl  form,  which,  under  the  ac- 
tion of  the  oarbonio  aoid  gas,  ia  changed  to  disodi sali- 

eylato.    Cauatio  potassa,  baryta,  or  lime  may  be  used  in- 
I  the  soda,  but  their  use  ia  nol  bo  advanta  - 
-  ilioj  lio  aoid  when  | 
hi  white  four-sided  prisms,  whioh  fu  C.  and 

sublime   at   some  temperature  above  200°  C.      It   h 

liens  litmus  Btrongly,  and  baa  no 
aotion  on  polarised  light     It  ia  slightly  soluble  in  cold 

(in  proportion  of  1  part  to  I I  of  water),  more  ao  in 

.ill  more  ao  in  alcohol,  ether,  and  <»il  <>f  turpentine. 
By  heating  with  strong  hydriodio  ..r  hydrochloric  aoid  >>r 
with  dilute  anlphuric  acid  it  decompoaes  into  phenol  and 
id.     Iti-:.   ;  I, forming  aoid  and  neu- 

tral s.ilt-i.    By  treatment  with  chlorine,  bromine,  iodine, 
nitric  aoid  it  forma  ehloro-,  bromo-,  iodo-,  and  nitro-sali- 
Is.     In  very  small  quantities  il   B  its  as  an  anti- 
i,  and  lave  Bhown  its  efficiency  in  pre- 

beer,  milk,  eggs,  and  other  articles  of  food 
from  the  changes  which  unlit  them  for  use.  Its  action  as 
a  diainfeetant  is  nol  so  powerful  as  that  of  carl. ..lie  aoid. 

When  actio  '  -  to  undergo  no 

chemical  change,     [ta  -.It-  have  no  disinfecting  or  anti- 
properties,    iin  account  of  its  being  odorlesa  and 
less  irritating  than  carbolic  aoid,  and  not  poisonous,  it  has 
ised  with  advantage  in  Burgioal  treatment,  where  it 
can  be  a-. ■  I  for  every  purpose  for  which  carbolic  acid  la 
pt  for  the  cleansing  of  instruments.     In  that 
r  causes  the  instruments  t.>  rust.     In  medicine,  sali- 
i  aa  an  antipyretic,  and  aa  an  internal  fac- 
antiseptio  in  cases  of  diphtheria.   Thedose  is  (rom  7 
to   I',  grains.     It  is  frequently  dispensed  in  solutions  of 
alkaline  ph  ,  in  which  it  is  more  soluble  than  in 

pare  water.     It  is  used  also  in  preserving  wine,  beer,  older, 
and  other  articles  of  food,  and  its  use  baa  been  pro- 
1   in   the  manufacture  of  glue,  leather,  etc.,  of  perfu- 
mery, and  as  :i  dye  in  connection  with  iron  salts,  with  which 
It  gives  a  fine  purple  color.     The  production  is  as  yet  ex- 
tremely limited.     Von  Hey. Ion  of  Dresden  is  at  present  the 
rt    manufacturer,   producing    50    kilos    (about    100 
pounds  I  daily. 

iture. — Piria.    I  I  ./.•  Phgi.,  lxix.  298 J 

,  x.  p.  329 ;  Eolbe  and  Lautermann,  Ann. 

.  u.  Pharm.,  oxiii.  p.  125,  an  I  exv.  201  :   Fleck,  /;■«- 

i  Munich.  1875).     i  For 

farther   references   to   the   literature   on    the    subject,   see 

II.  Knderniann,  Am.   r/„  St.,  vi.  pp.  48,  121.  161,  and  Feb., 

1876.)  K.  Waller. 

Salicylol,  also  called  (incorrectly)  Salicylic  Alde- 
hyde.     (Older  names  ure     '  ..'./.  hgdruret  of 
ion  is  '':  11  „'>...  and  it  differs,  there- 
from  Salicylic  Ann  (which  Bee)  by  containing  one 
equivalent                   rgen.    Salicylol  ..curs  naturally  in 
1  oil  of  Sj.ir.Tu  ulmaria  or  nea  in  a  I- 
mixture  with  a  terpene  compound.     It   may  be  obtained 
artificially  by  the  action  of  oxidizing  agents,  as  chromic 
aoid  ..n  Sin.™:  (whic                It   is  a  fragrant  etl 

i.  smelling  like  bitter  almonds,  generally  reddish  in 

i  >•  to  the  air,  of  density  1.173,  Bomewhat 

soluble  in  water,  and  i  li-  aoid,  with  a 

violet  oolot  .n  ferrio  salts.     It  forma  salts  with  bases,  in- 

iture.    This  compound  has  present 

'  in  conneetion  with  Balioylic  acid. 

Henry  Wi-htl 
Balien  tia     from  the  I.at.  ».,'  .,"],  one  of 

the  names   0f  the   order   of  batrachian  ng   the 

-.  and  tree  frogs,  and  of  which  another  equally 
cxprc--i\c  name,  and  one  more  generally  used,  is  Annro 
H  privative,  and  ovpa,  "tail").  Ihe  froga  are  the  typical 
representatives  of  the  order.     Referring   for  information 

\Minim\  an.l  I'.atra- 
cm\.  our  present  inquiries  will  be  the  order. 

The  ..pier  comprises  all  (and  only)  th.  whioh 

in  the  mat  short,  stumpy  body  destitute 

of  a  tail,  ami  great  inequality  between  the  fore 
legs,  the  former  being  quite  short,  an.l  the  latter  much  en- 
i  an  l  adapted  for  leaping;  the  skeleton  is  well 


ficd :  most  of  the  cranial  bones  are  present,  but  the  post- 

..rl.ital  and  supra-temporal,  and,  generally,  the  nasal  bones 

wanting;  the  frontal  and  parietal  are  coalesced,  and 

,.,.,,,] a    pair   of  fronto-parietal    bones:    the    ethmoid 

a  kind  of  ring  Burrounding  the  cerebral  lobes:  tho 

, evx  is  represented  by  an  elongate  style,  resulting  from 

ossification  around  the  primitive  notochord;  the  inferior 
nl-  of  the  pelvia  are  a]. plied  together,  and  form  a 
rertioal  mass,  and  the  ilia  are  very  much  elongated, 
aid  arc  attached  to  the  sacral  vertebra  in  such  manner  as 
low  of  an  independent  motion  of  the  pelvis.     In  ad.li- 
.  these  more  important  characters,  the  skin  is  naked 
(destitute  of  scales  or  plates  I.  and  in  the  typical  frogs  is 
ih,  but  in  the  Ma. Is  is  warty.     With  few  exceptions, a 
ir  metamorphosis  takes  place,  the  young  coming  out 
from  the  egg  in  a  form   entirely  different  from  that  which 
it  assumes  in  future  life,  it  being  at  first  fish-like  and  fur- 
nished  with  a  long  tail,  without  legs,  and  with  gills  ex- 
aerted  on  each  Bide  of  the  neck.   Soon,  however,  the  hinder 
togs  grow  out,  and  subsequently  the  fore  ones  (thus  revers- 
ing the  sequence  exhibited  in  the  salamanders),  the  gills 
disappear,  and  lastly  the  tail  is  absorbed  and  completely 
atrophie.1,  ami  the  frog-like  form  is  attained.     These  cha- 
racters are  applicable  to  the  true  frogs,  the  toads,  and  the 
forms  variously  called  tree-frogs  or  tree-toads. 

The  order  is  a  very  homogeneous  one,  the  likeness  be- 
tween all  its  species  being  very  evident,  and  one  which 
would  be  recognized  by  all.  Nevertheless,  there  are  con- 
siderable variations,  although  of  minor  importance,  in  de- 
tails of  structure:  for  example,  the  sternum  an.l  bones 
connected  with  it  exhibit  considerable  differences,  and  on 
such  differences  the  primary  divisions  of  the  order  have 
been  based  by  Prof.  Cope.  The  sacral  vertebra?  are  also 
variable,  in  some  being  dilated,  and  in  others  nearly  cylin- 
drical :  the  tongue,  although  almost  always  present,  is  in 
two  families  wanting:  some  forms  are  provided  with  teeth 
on  the  jaws,  while  others  are  at  all  times  destitute  of  them  ; 
the  ear  may  be  perfect  or  defective  in  its  superficial  parts; 
and  the  tongue  is  variable  in  its  insertions.  There  are 
still  other  variations  which  are  more  worthy  of  extended 
remark.  It  has  been  already  indicated  that  in  almost  all 
the  species  of  the  order  complete  metamorphosis  takes 
place,  but  the  period  during  which  the  species  remain  in 
the  tadpole  state  is  in  some  very  short,  and  in  certain  ter- 
restrial and  tree  frogs  the  tadpole  stage  is  entirely  sup- 
pressed  :  these  differences  in  mode  of  <le\  elopment  are  not, 
however,  coincident  with  any  structural  modifications  :  and 
that  they  do  not  have  the  significance  that  would  at  first 
appear  probable  is  evident  from  the  fact  that  common  frogs 
an.l  toads  may  be  even  reproduced  directly  from  the  egg 
in  their  adult  form  and  without  having  undergone  a  reg- 
ular metamorphosis.  These  adaptations  in  development 
are  indeed  frequent  in  the  animal  kingdom,  and  in  forms 
which  arc  peculiar  in  their  mode  of  life  and  in  their  rela- 
tions to  their  surroundings  considerable  deviations  from 
the  normal  type  may  occur,  as  among  the  fluviatile  and 
terrestrial  decapod  crustaceans,  the  fluviatile  and  terres- 
trial gasteropods,  and  others:  again,  it  is  a  fact  well 
known  t.»  physiologists  that  the  tadpole  condition  may  be 
indefinitely  prolonged  by  the  deprivation  of  the  animal 
from  proper  light  and  heat. 

Another  notable  character  is  found  in  modifications  for 
arboreal  life,  almost  all  those  species  which  live  among  the 
trees  being  provided  with  peculiar  disc-like  dilatations 
at  the  end  of  the  toes.  It  was  formerly  supposed  that 
this  character  was  of  great  importance,  and  that  all  the 
forms  in  which  it  was  developed  were  closely  related:  and 
they  were  therefore  united  in  a  single  family  under  the 
name  Hylidsa  :  recent  studies  of  the  organization  of  all 
such  forms  have,  however,  shown  that  the  species  con- 
founded under  that  group,  exhibit  great  differences  among 
themselves,  while,  on  the  other  hand,  they  are  severally 
very  similar  in  other  respects  to  frogs  that  have  no  such 
dilatation^.  It  thus  now  seems  that  the  dilatations  are 
adaptive  modifications  common  to  all  arboreal  forms,  and 
which  fit  those  various  forms  for  life  among  the  trees,  and 
that  species  of  any  family  may  be  so  modified. 

There  are  peculiarities  of  still  another  kind  in  their 
structure  and  habits  which  are  worthy  of  special  mention. 
If  a  common  frog  is  examined,  it  will  be  found  to  have 
:.  bend  behind  the  middle  of  the  back,  BO  that,  with  the 
different  segments  of  the  hind  legs,  there  will  appear  to  be 
four  flexures:  tbi-  appearance  is  the  result  of  the  great 
elongation  of  the  iliac  bones  of  the  pelvis  and  the  mode  of 
their  connection  with  the  sacral  vertebra..  Although  most 
apparent  in  the  frogs,  the  same  feature  exists  throughout 
the  series,  and  this  mechanism  greatly  increases  the  ability 
to  jump.  Further,  to  provide  for  its  long  leaps,  the  frog 
baa  very  large  muscles,  especially  on  the  thigh,  and  this 
Begtnent  of  the  le:r  is  entirely  free — that  is,  not  included 
within  the  abdominal  integument — as  in  man;  it  is  this 
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feature  which  confers  the  edible  quality  on  the  hind  legs 
of  the  frog,  and  in  this  case  quality  and  quantity  are  to 
some  extent  interchangeable  terms. 

The  various  sounds  emitted  by  different  kinds  of  frogs 
are  familiar  to  residents  in  the  country,  especially  in  the 
vicinity  of  marshes  and  ponds.  These  nuises  are  produced 
by  a  peculiar  mechanism  in  the  throat.  According  to  Dr. 
Bishop,  the  arytenoid  cartilages  are  triangular,  and  their 
apiecs  being  upward  form  the  superior  lateral  boundaries 
of  the  larynx.  The  vocal  cords  pass  from  end  to  end  of 
the  bases  of  the  triangle.  Above  and  below  the  vocal  cords 
there  are  sacs  lined  with  mucous  membrane  and  bounded 
by  tho  arytenoid  cartilages.  In  the  true  frogs  and  tree- 
frogs,  at  least,  the  males  are  provided  with  two  sacs,  which 
open  by  a  straight  canal  into  the  larynx.  These  sacs  are 
situated  on  each  side  of  tho  lower  jaw,  and  are  capable  of 
considerable  distension  when  filled  with  air  during  the  cry 
of  the  animal.  These  sacs  doubtless  exert  a  powerful  in- 
fluence on  the  quality  of  the  sounds  which  frogs  utter, 
analogous  to  the  influence  of  similar  sacs  which  exist  in 
many°of  the  higher  animals.  The  tone  of  the  voice  is 
modified  by  the  character  of  the  vocal  cords. 

Although  there  is  considerable  diversity  of  opinion  among 
zoologists, respecting  the  systematic  value  of  the  variations 
among  the  anurous  batrachians,  and  consequently  respect- 
ing tho  natural  groups  into  which  the  order  may  be  divided, 
ali  agree  in  distinguishing  two  primary  groups  or  series 
within  the  order:  one  of  these  (Phaneroglossa),  embracing 
almost  all  the  species,  is  distinguished  by  the  presence  of 
a  tongue  whose  posterior  margin  is  more  or  less  free.  The 
other  group  ( Aglossa)  is  peculiar  in  the  absence  of  a  tongue ; 
and,  in  addition,  the  species  agree  in  having  a  completely 
ossified  cavum  tympani ;  in  the  union  of  tho  Eustachian 
tubes,  and  their  outlet  by  a  single  oral  opening;  in  the 
absence  of  vocal  cords;  and  in  the  dilatation  of  tho  trans- 
verse processes  of  the  sacral  vertebra1.  This  second  group 
embraces  only  two  families — Pipida1,  which  is  represented 
by  a  single  species  (the  Surinam  toad),  ami  Daetylethridse, 
also  represented  by  a  single  genus,  confined  to  Africa. 

The  order  includes  a  large  number  of  species  which  are 
extensively  distributed  under  one  form  or  another  through- 
out the  warm  and  temperate  regions  of  the  earth.  While 
they  are  chiefly  aquatic,  and  developed  from  eggs  deposited 
in  the  water,  a  number  are  terrestrial  or  arboreal  in  their 
habits;  the  waters  in  which  they  are  found  are  always 
fresh,  or  at  most  brackish,  none  being  inhabitants  of  the 
sea  or  of  salt-water.  The  cis-tropical  hemisphere  is  the 
home  of  numerous  species  of  frogs  and  tree-frogs,  and  of 
a  few  toads,  and  in  that  hemisphere  they  are  most  numerous 
in  the  U.  S.  The  typical  toads  are  developed  especially  in 
the  tropical  American,  African,  and  tropical  Asiatic  re- 
gions ;  the  true  tree-frogs  and  related  forms  are  most 
abundant  in  Australia  and  tropical  America;  and  the  typ- 
ical frogs  are  most  numerous  in  tropical  Asia  and  Africa, 
while  they  are  entirely  excluded  from  Australia. 

In  brief,  if  we  divide  the  earth's  surface  into  regions 
distinguished  by  combinations  of  the  anurous  batrachians. 
we  should  have  (1)  the  cis-tropical  hemisphere,  (2)  tropical 
Asia,  (3)  Africa  S.  of  the  desert,  (4)  tropical  and  southern- 
most America,  and  (5)  Australia;  and  it  is  especially  to 
be  noted  that  the  last  two  countries  have  much  in  com- 
mon. 

The  chronological  distribution  of  this  order  is  very  im- 
perfectly known,  no  species  having  been  found  in  deposits 
older  than  the  Miocene  Tertiary,  during  which  epoch  they 
were  represented  by  several  peculiar  types,  whose  remains 
have  been  preserved  in  the  "  brown  coal  "  of  Germany,  and 
which  indicate  several  forms,  one  of  which  appears  to  have 
been  most  closely  related  to  the  family  Daetylethridse,  which 
is  now  confined  to  Africa.  THEODORE  Gill. 

Salie'ri  (Antonio),  b.  atLegnano,  Northern  Italy,  Aug. 
19,  1750;  studied  music,  first  at  Venice,  then  under  Gass- 
mann  at  Vienna;  composed  his  first  opera,  Le  limine  Let- 
terate,  in  1770;  was  appointed  director  of  the  Italian  opera 
at  Vienna  in  177-1,  and  chapel-master  to  the  court  in  1788; 
retired  into  private  life  in  1824.  D.  at  Vienna  May  7.  1825. 
Of  his  numerous  operas,  now  all  forgotten,  the  Danaidea 
was  brought  out  in  Paris  in  1781  under  the  name  of  Gluck, 
and  made  a  great  success ;  Tarare  was  also  reeeived  with 
much  applause  at  Paris  in  1781.  Beaumarchais  wrote  the 
libretto.  He  also  composed  some  church  music,  among 
which  was  the  oratorio  L"  Paeeione  >li  Gesti  Crista  (1775). 
Salies,  town  of  France,  department  of  Basses-Pyrenees, 
has  si. me  remarkable  salt  springs,  which  are  used  both  for 
bathing  and  for  the  manufacture  of  salt.     P.  5298. 

Saligenine.    See  Salic-ink. 

Sali'na,  p. -v.  and  tp.,  Kankakee  co..  111.     P.  865. 

Salina,  p. -v.,  cap.  of  Saline  co.,  Kansas,  on  Kansas 
Pacific  R.  R.,  in  Smoky  Hill  Valley.  185  miles  W.  of  Kan- 
sas City,  Mo.,  has  7  churches,  an  excellent  school  system, 


2   weekly  newspapers   and   1    monthly  journal,  2    water- 
power  flouring-mills,  and  1  grain-elevator.     P.  918. 

B.  J.  F.  Hanna,  Ed.  "  Herald." 
Salina,  tp.,  Onondaga  co.,  N.  Y.     P.  2688. 
Salinas,  tp.,  San  Luis  Obispo  co.,  Cal.     P.  679. 
Salinas  City,  p. -v.,  cap.  of  Monterey  co..  Cal.,  in  the 
heart  of  Salinas  Valley,  on  Southern  Pacific  R.  R.,  has  8 
churches,  a  city  hall,  2  large  public-school  buildings,    1 
bank,  water  and  gas  works,  a  well-organized  fire  depart- 
ment, 1  daily  and  2  weekly  newspapers,  2  flouring-mills,  a 
foundry,   2   hotels,  and  a   saw-mill.     P.  in   1870,  500:  in 
1S70,  3100.     Robert  S.  Forbes,  Ed.  "  Daily  Recorder." 

Saline',  a  river  of  Arkansas,  rises  in  Saline  co.,  flows 
in  various  directions  200  miles,  and  falls  into  Washita 
River.     It  is  navigable  some  80  miles  from  its  mouth. 

Saline,  county  of  Central  Arkansas,  on  Saline  River, 
traversed  by  Cairo  and  Fulton  R.  R.,  has  numerous  niarble- 
quarries.  Staples,  Indian  corn,  tobacco,  honey,  wool,  and 
butter.     Cap.  Benton.     Area,  800  sq.  m.     P.  3911. 

Saline,  county  of  S.  E.  Illinois,  on  Saline  River,  trav- 
ersed by  Cairo  and  Vincennes  and  by  Shawnee  division  of 
St.  Louis  and  South-eastern  R.  R.,  is  level  and  well  tim- 
bered, with  a  fertile  soil,  and  is  well  adapted  for  stock-rais- 
ing. Staples,  Indian  corn,  tobacco,  wheat,  hay,  sorghum- 
molasses,  wool,  and  butter.  Cap.  Harrisburg.  Area,  370 
sq.  m.     P.  12,714. 

Saline,  county  of  Central  Kansas,  on  Saline  River  and 
Solomon  and  Smoky  Hill  forks  of  Kansas  River,  and  trav- 
ersed by  Kansas  Pacific  R.  R.,  has  a  level  surface,  a  soil 
fertile  and  well  timbered  along  the  streams,  and  several 
salt  springs.  Staples,  Indian  corn,  wheat,  hay,  and  butter. 
Cap.  Salina.     Area,  720  sq.  in.     P.  4246. 

Saline,  county  of  Central  Missouri,  bounded  N.  and  E. 
by  Missouri  River,  watered  by  Black  and  Salt  forks  of  La 
Mine  River,  consists  chiefly  of  prairie,  has  several  salt 
springs,  and  some  deposits  of  bituminous  coal  and  lead. 
Cattle  and  swine  abound.  Staples,  Indian  corn,  wheat, 
oats,  hay,  tobacco,  honey,  wool,  and  butter.  Cap.  Marshall. 
Area,  750  sq.  m.     P.  21,672. 

Saline,  county  of  S.  E.  Nebraska,  on  Big  Blue  River, 
intersected  by  Burlington  and  Missouri  River  R.  R.,  and 
by  its  Beatrice  branch,  has  a  rolling  surface  and  a  fertile 
soil.     Staples,  Indian  corn,  hay,  and  butter.    Cap.  Pleasant 
Hill.     Area,  576  sq.  m.     P.  3106. 
Saline,  tp.,  Dallas  co.,  Ark.    P.  488. 
Saline,  tp.,  Hempstead  co.,  Ark.     P.  1265. 
Saline,  tp.,  Hot  Springs  co.,  Ark.     P.  444. 
Saline,  tp.,  Saline  co.,  Ark.     P.  1194. 
Saline,  tp.,  Sevier  co.,  Ark.     P.  353. 
Saline,  tp.,  Johnson  co.,  111.     P.  1282. 
Saline,  tp.,  Ellis  co.,  Kan.     P.  43. 
Saline,  tp.,  Trego  co..  Kan.     P.  35. 
Saline,  p. -v.,  Washtenaw  co.,  Mich.,  on  Detroit  Hills- 
dale and  Indiana  R.  R..  10  miles  W.  of  Ypsilanti,  has  4 
churches,  a  union  school,  1  newspaper.  3  flouring-mills, 
1  tannery.     P.  1955.     D.  B.  Sherwood,  Ed.  "  Review." 
Saline,  tp.,  Cooper  co.,  Mo.     P.  1836. 
Saline,  tp.,  Miller  co.,  Mo.     P.  1720. 
Saline,  tp.,  Perry  co.,  Mo.     P.  1409. 
Saline,  tp.,  Ralls  co.,  Mo.    P.  1034. 
Saline,  tp.,  Saintc  Genevieve  co.,  Mo.     P.  980. 
Saline,  tp.,  Jefferson  co.,  0.     P.  1922. 
Saline'ville,  p. -v.,  Washington  tp.,  Columbiana  CO., 
O.,  on  Cleveland  and  Pittsburg  11.  R.     P.  1129. 
Saling,  tp.,  Audrain  co.,  Mo.     P.  991. 
Salins',  town  of  France,  department  of  Jura,  on  the 
Furieuse,  lias  rich  salt  springs  in  its  vicinity,  from  which 
40,000   ewts.    of    salt   are    annually   produced.     Gypsum, 
paper,  and  leather  are  manufactured.     P.  7361. 

Salis'bury  (saulz'berry),  town  of  England,  capital  of 
Wiltshire,  on  the  Avon,  has  a  magnificent  cathedral,  which 
perhaps  is  the  purest  ami  richest  specimen  of  tho  Early 
English  style.  It  was  built  1220-58  in  the  form  of  a  dou- 
ble cross,  with  a  spire  400  feet  high.  It  is  419  feet  long 
and  81  feet  high  in  tho  interior;  the  length  of  tho  great 
transept  is  203  feet.  Tho  trade  and  manufactures  of  Salis- 
bury arc  insignificant.     P.  12,903. 

Salisbury,  p.-v.,  Litchfield  CO.,  Conn.,  in  tho  north- 
western part  of  the  State,  is  located  on  Connecticut  Western 
R.  II..  03  miles  from  Hartford.  It  derives  its  prosperity 
chiefly  from  its  mining  and  manufacture  of  iron.  Balis- 
Imrv  iron  is  acknowledged  the  world  over  as  unsurpassed 
for  the  manufacture  of  railway  ear-wheels.  There  are  in 
the  town  7  ore-mines,  some  of  which  have  been  worked 
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more  Chan  100  Jfi  ■•"<"  l '•  -  foundries,  l  oar- 

irv.  'l  machine-shop  and  hardware  manufactory, 

lotive  and  oar  works  ol  the  Housatonic  K.  R.  Co.,  l 

eullery  manufactory,  I lien-mill,  1  institute 

.ni...  1  newspaper, 5 churches,  I  Bounng-mills, 
Ire  large  lakes  and  mountain-seenery  en 
title  it  to  the  appellation  ol  "  The  Switzerland  ol  In 
..  ,  '|.   Pease,  Ed.  "<  on*.  Wrstbrs  n.  ws.  ' 

v  ,i,-lnir\.  p.-v.,  Duok  Creek  hundred,  Kent  00.,  Del. 

Salisbury,  p.  i .  and  tp..  sap.  of  Wioomioo  co.,  Ud.,  on 

. .      ,  i  \\  ieomico  and  Pooomokc  R.  Rs.,  al  the 

of  Wicomico  River,  1  10  miles  B.  B.of  Baltimore,  has  9 

bee  and  3  ohapols,  I  high,  2  grammar,  and  I  primary 

newspapers,  2  large  fiounng-mills,  I  wi 

Ishment,  -'  hotels,  and  several  Baw  and  planing  mills. 

astingand  inland  trade, 

whose  tonnage  exceeds  10,000. 

Lnmber  and  grain  are  the  staple  arii.lv-  ol  export,  but 

small  fruits  are  also  shipped  to  the  North.    The  W  ii ico 

Is  navigable  for  small  boats,  and  the  govornmi 

,  [age  1  in  deepening  the  harbor  for  the  entrance 
of  Uu  ■  P.  of  v.  2064;  of  tp.  S312. 

l.l  HI  EL  U  LLOSE,  Bd.  " ADVERTISER. 

Salisbury,  ]•■■■■  »nd  'r-  EMex  ''"■■  Ma8S-i  ""  -^ < i;mt i<- 

nding  from  the  New  Hampshire  line  to  thi   V 

banko  >   River,  is  on  the  Salisbury  branoh  of 

a  R,  R.,  has  large  interests  in  manufactures  of  cotton 

an  I  woollen,  7  ohurahee,  2  banks,  and  1  weekly  newspaper. 

P.  S77«. 

Salisbury,  p.  r.  and  tp.,  Chariton  co.,  Mo.,  on   St. 

I. I    ty  and  Northern  and  Keokuk  and  Kansas 

iod  Bchools,  l   newspaper,  and  rich  de- 
.  :  ooal.     P.  ol  \.  526  \  of  tp.  1  197. 

.1.  M.  Gallemobe,  Ed.  "  Pbess." 

Salisbury,  p.-v.  at  I  tp.,  Merrimack  oo.,  N.  II.,  on 

ndes  part  of  Mount  Kearsarge.     P.  897. 
Salisbury,  p.  v.  and  tp.,  Herkimer  co.,  N.  Y.,  on  Can- 

P 
Balisbary,  p.  -v.  and  tp.,  sap.  of  r,. .wan  co.,  X.  C,  at 
the  jun  ition  of  Western  North  Carolina  and  North  Caro- 
lina   R.    11-..   5   miles    W.  of   Yadkin    River,  contains   C 
cIhitv  i  bank,  2  newspapers,  2  foun- 

>l  mills,  gasworks,  and  the  usual  county-seat 
buildings.     P.  of  >.  IBS;  of  tp.  3327. 

J.  J.  Stek  art,  Ed.  ••  Carolina  Watchhak." 
Salisbury,  tp.,  Mei  :-<■»..  0.    P.  4902. 
Salisbury,  p.-v.  and  tp.,  Lancaster  co.,  Pa.,  on  Pcquea 

P.  8710. 
Salisbury,  tp.,  Lehigh  oo.,  Pa.     P.  2800. 
Salisbury,  I...   i.i<!<   tp.,  so.,  Pa.,  on  Pitts- 

bnrg  Washington  and  Baltimore  R.  It.     P.  291. 
Balisbary,  p.-v.  and  tp.,  Addison  co.,  Vt..  on  Otter 
and  on  Rutland  division  of  Central  Vermont  K.  It. 
P.  902. 

Salisbury  (EDWARD  B.),  professor  of  Arabic  and  San- 
skrit in  Vale  College  1841-54,  and  of  Arabic  alone  fur  sev- 
eral years  later;  was  one  of  the  founders  of  tbe  American 
Orient.il  Society,  editor  of  and  leading  contributor  t.>  its 
Journal,  and  endowed  the  proft  —  rship  of  .Sanskrit  in 
Vale  College,  now  held  by  Prof.  W.  D.  Whitney. 

Salisbury,  M  ibquises  op,  Earls  op,  Ydsoouhts  Cb  ih- 
sorhi  I  Baboss  Cecil  (1603),  a  prominent  fam- 

ily of  the  British  nobility.  The  earldom  of  Salisbury  was 
fir-t  held  by  William  Longespee,  a  Norman  noble  (.1.  1 226  . 
afterward  by  the  M-.nt n.-.it .■  family,  of  which  Thomas,  the 
fourth  and  last  earl,  was  distinguished  in  the  wars  againsl 
Fran         I.  I  '  The  title  was  conferred  anew  upon  Sir 

Rieb  mhismarrii  i   Montacuto, daugh- 

I  1442).    'flu-  nobleman  was  a  prominent 

Yorkist  lead  of  Bloreheatfa  1459,  and 

wasl  I      Pontafract  Jan.  1, 1461,  by  order  of  Queen 

.Ma;.  i,  .m  [e  of  Wakefield,  in  which 

hew:  Dtly,  the  title  was  borne 

by  Margaret   Plantagenet,  mother  of   Cardinal   Pole,   who 
was  beheaded  as  ■  pretender  to  the  orown  1541.     Robert 
i  (b.  June  I,  1663,  d.  May  24,  1612),  the  famous  see 
retarv  of  state  to  Queen  Elisabeth,  noted  as  the  enemy  of 
i  an  1  of  Raleigh,  was  made  ■  bury  May  4, 

i,  an  1  the  title  -till  remains  in  his  family,  the  dignity 
of  marquis  having  been  added  in  17>7. 

Salisbury  (Robbbt  Arthur  Talbot  Gascoyne- 
Cccili.  Marquis  op,  b.  at  Hatfield  Peb.  I".  1830  ;  eduoated 

at  Eton;  graduated  at  Christ  Chureh,  Oxford,  where  he  be- 
came a  fellow  of  All  Bonis*  College;  sat  in  Parliament  for 
Stamford,  first  under  the  name  ol  Lord  Robebt  Ch  n..  and 
afterward   under   the   courtesy  title  of    VlSOOURT    Cban- 


BOBNE,  from  Aug..  l^JM.  until  bis  accession  to  the  inarquis- 
ato  by  tbe  death  of  his  lather.  Apr.  12,  1868;   became  seo- 

of  Btate  for  India  in  Earl  Derby's  third  adminis- 
tration . I  uly.  1866 1  resigned  Mar.  2,  1867,  in  consequence 
of  unwillingness  to  support  the  Reform  bill,  and  accepted 
me  post  in  Disraeli's  second  administration  Feb., 
1  s7  |  ;  succeeded  Lord  Derby  as  minister  of  foreign  affairs 
in  May,  1878,  and  was  .me  of  tbe  English  plenipotentiaries 
at  the  Congress  of  Berlin.  He  was  elected  chancellor  of 
tho  University  of  Oxford,  in  succession  to  the  late  Earl 
Derby,  Nov.  12,  1869;  has  taken  an  active  part  in  politics 
in  support  of  the  Church  of  England  and  its  institutions, 
ami  U.\-  contributed  largely  to  tbe  Quarterly  licciew  and 
other  periodicals. 

Stilish,  or  Sclish,  a  family  of  Indians  of  the  Colum- 
bian  group,  in  Washington,  Idaho,  and  Montana  Terri- 
iries,  occupying  the  region  between  the  Shushwap  family 
of  British  Columbia  on  the  N.  and  the  Sabaptin  family  of 
River  on  the  s.,  includes  the  Flatheads,  or  Salisb 

.  formerly  living  on  Bitter  Root  River,  but  since 
l>7l  od  the  Jocko  Valley  Reservation.  Mont.;  the  Kalis- 
pels,  or  Pend  d'Oreilles,  living  in  three  bands,  one  in  each 
ni  tin- time  Territories;  the  Skitsui.-h.  or  Coeurs  d'Alene, 
on  the  lake  of  the  same  name:  the  Colvilles,  or  Indians 
near  the  Kettle  Falls  of  Columbia  River;  the  Spokanes,  on 
Spokane  River;  and  the  Pisquouscs,  on  tbe  W.  bank  of 
the  Columbia,  between  Okanagan  River  and  Priest  Rapids. 
I  In  v  do  not  apparently  differ  much  in  languages  or  cus- 
toms from  the  Okanagans,  Atnahs,  and  Kootenais  of  the 
Shushwap  family,  which  might  with  propriety  be  united 
with  the  Salish  family.  The  Flatheads  are  erroneously 
designated  by  that  name,  as  tbey  do  not  practise  the  cus- 
tom in  question,  which  is  peculiar  to  the  Chinook  Indians 
of  the  Pacific  coast.  Most  of  tbe  tribes  of  this  family 
have  been  wholly  or  in  part  converted  to  Roman  Catholi- 
ii  m  by  Jesuit  missionaries.  (Sec  Tht  Native  /.'.ret*  fj  the 
Pacific  Stai.s,  by  H.  H.  Bancroft,  vol.  i.,  1*74.) 

Sali'va  [Lat.],  the  liquid  secretion  of  the  mouth.  It 
comes  from  several  glands  secreting  different  liquids. 
Though  numerous  interesting  facts  are  known  about  it,  its 
chemistry  cannot  be  regarded  as  completely  studied.  It 
has  an  alkaline  reaction,  and  contains  an  albuminoid  fer- 
ment called  ptya line,  which  has  the  power  of  converting 
starch  into  sugar,  thus  assisting  in  its  digestion.  For  this 
reason  it  is  claimed  that  young  infants,  whose  lack  of 
tntli  renders  mastication  impossible,  and  who  swallow 
their  food  without  admixture  with  saliva,  should  not  be 
fed  upon  starchy  food,  such  as  arrowroot,  which  to  them 
proves  indigestible.  On  tbe  other  hand,  it  is  asserted  that 
ptyaline  acts  only  in  alkaline  liquids,  and  that  in  the  acid 
liquid  of  the  stomach  it.  is  therefore  inert.  Saliva,  very 
curiously,  contains  sulphocyanide  of  potassium  in  minute 
proportion,  but  readily  detectable  by  a  ferric  salt.  It  eon- 
tains  about  1  per  cent,  of  dry  solid  matter,  of  which  as 
mnoh  as  one-fifth  in  some  cases  is  made  up  of  saline  sub- 
stances. II.  WuRTZ. 

Sal'ivary  [Lat.  saliva']  Glands,  essentially  three  in 
number:  (1)  the  parotid  (Gr.  irapa,  "near  to,"  and  ofa, 
wros,  "  the  ear"),  the  largest,  situated  beneath  the  integu- 
ment and  immediately  below  the  car;  (2)  the  sub-max- 
illary, beneath  the  lower  jaw:  (3)  the  sub-lingual,  under 
the  tongue.  These  glands  are  composed  of  a  number  of 
sections  or  lobes  of  polygenal  sliape  and  flattened  sides, 
the  result  uf  coaptation  and  pressure.  Their  structure  is 
termed  rn<  t  motif,  or  resembling  a  bunch  of  grapes.  (See 
Histology.)  The  tree  or  stem-like  framework  upon  which 
the  glandular  lobes  are  set  is  a  system  of  excretory  tubules, 
which  take  up  the  saliva  secreted  by  tbe  gland,  and  the 
trunk  is  a  common  duct  conveying  it  through  tbe  deep 
tissues  to  the  surface  of  the  mouth.  The  names  of  emi- 
nent anatomists  are  commemorated  in  the  designation  of 
these  dints,  which  they  discovered.  The  parotid  has  one 
large  duct,  the  duct  of  Steno ;  the  sub-maxillary,  the  duct 
of  Wharton  :  the  sub-lingual — from  eight  to  twenty  minute 
duct-  opening  independently  beneath  the  tongue — the  ducts 
of  Rivinius;  and  a  few  uniting  to  form  a  single  duct,  tbe 
duet  of  Bartholine,  which  joius  that  of  Wharton.  Theso 
duotS,  their  branches,  and  the  interior  of  the  glands  are 
lined  with  epithelial  cells.  The  process  of  secretion,  more 
or  less  constant,  is  most  active  during  the  mastication  of 
food;  then  saliva  is  abundantly  formed  and  poured  into 
the  mouth.  The  saliva  serves  a  double  purpose — to  aid 
mastication  and  to  partially  digest  starchy  elements  of 
tho  food.  The  salivary  glands  are  the  scat  of  disease — 
mumps  or  parotiditis,  a  specific  inflammation  and  catarrhal 
uu  ut  (see  Mumps)  of  the  parotid;  inflammation 
and  abscess  of  the  parotid  in  low  fevers:  deposits  of  diph- 
theritic infiltration  in  some  cases  of  that  disease;  not  in- 
frequently concretions  of  chalky  matter  form  in  the  glands, 
or   ducto-salivary  calculi,      lianula  sometimes   is  due  to 
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occlusion  of  the  sub-maxillary  duct  and  formation  of  a 
cystic  tumor. 
E.  Darwin  Hudson,  Jr.  Revised  by  Willard  Parker. 
Saliva'tion  [Lat.  saliva],  a  specific  irritation  of  the 
salivary  glands,  mouth,  and  throat  by  mercury.  In  former 
years,  mercury,  in  heroic  doses,  ranked  as  a  remedy  second 
only  to  bloodletting.  Salivation  was  a  frequent  occur- 
rence— intentionally  produced  in  many  cases,  in  others  the 
accidental  result  of  large  doses  and  individual  suscepti- 
bility. Children  will  endure  large  doses  of  mercurials 
without  salivation  ;  adults  are  relatively  susceptible.  An 
open  and  active  state  of  the  skin,  kidneys,  and  bowels 
favors  immunity  from  salivation,  even  when  the  mercurial 
taken  is  considerable;  reversely,  if  opium  or  any  remedy 
which  checks  the  glandular  activity  and  functional  excre- 
tion of  kidneys  or  bowels  be  taken  before  or  at  the  same 
time,  even  small  doses  of  mercury,  thus  detained  in  the 
system,  may  salivate.  Mercury  to-day  is  chiefly  employed 
iii  laxative  and  cathartic  doses,  eliminating  itself  as  it  per- 
forms its  intended  action  ;  also  in  small  repeated  doses  for 
alterative  effects  in  some  intestinal  disorders  of  children 
and  in  certain  specific  diseases  of  adults.  Hence,  saliva- 
tion is  rare  to-day.  Salivation  is  manifested  by  a  coppery 
or  metallic  taste,  by  soreness  of  the  gums,  tenderness  of 
the  jaws  and  teeth  when  pressed  together  or  closed  with 
force,  excessive  secretion  and  flow  of  saliva,  even  dribbling 
from  the  mouth;  swollen,  red,  ulcerated  gums;  swollen, 
coated,  salvy  tongue,  taking  the  imprint  of  the  teeth  ;  and 
a  foul  "mercurial"  breath.  In  grave  cases,  spongy,  bleed- 
ing, sloughing  gums,  loosened  teeth,  swelling  of  the  face 
and  neck,  and  even  gangrene  of  the  mouth,  may  result. 
There  is  accompanying  constitutional  depression,  slight 
irritative  fever,  pain,  sleeplessness,  and  sense  of  choking. 
The  condition  requires  prompt  saline  cathartics,  very  as- 
tringent gargles  for  the  mouth,  rich  liquid  food,  and  tonics. 
E.  Darwin  Hudson,  Jr.    Revised  by  Willard  Parker. 

Salle,  de  la  (Jean  Baptiste).  See  La  Salle,  de 
(Jean  Battiste). 

Sallet',  von  (Friedricii),  b.  at  Neisse,  Silesia,  Apr. 
20,  1812;  received  a  military  education,  and  entered  the 
Prussian  army  as  a  lieutenant  in  1829;  was  sentenced  to 
ten  years'  imprisonment  in  1S30  for  a  satirical  novel  ho 
wrote  on  military  life,  but  the  sentence  was  commuted  to 
two  months;  retired  in  1S3S  from  military  service  in  order 
to  devote  himself  exclusively  to  literary  pursuits.  D.  at 
Reichau,  Silesia.  Feb.  21,  1843.  His  Gcdichtc  appeared  in 
1835;  his  beautiful  tale,  Schrin  Irla,  in  1S38:  his  chief 
work,  Laienevangelium,  against  the  current  views  of  re- 
ligion and  morals,  in  1S39;  his  collected  works  (in  5  vols.) 
in  1845. 

Sal'lust  (Caius  Sallustius  Crispus),  b.  in  86  b.  c.  at 
Ainiternuru,  in  the  country  of  the  Sabines,  of  a  wealthy 
plebeian  family  ;  was  elected  tribunua  ]>lcbis  in  52  ;  expelled 
from  the  senate  in  50  by  the  censors  on  account  of  tho  dis- 
sipated and  scandalous  life  he  led;  reinstated  in  tho  sena- 
torial dignity  in  47  by  being  elected  prator,  probably  by 
the  aid  of  Ciesar,  to  whose  party  ho  belonged,  and  whom 
ho  accompanied  to  Africa  in  46  ;  was  appointed  proconsul 
of  Numidia,  and  returned  to  Rome  loaded  with  riches; 
formed  the  magnificent  Hnrti  Sallnstiani  on  tho  Quirinalis, 
and  lived  in  luxurious  retirement,  devoting  himself  to  tho 
study  of  history.  D.  at  Rome  34  B.  c.  Of  his  Bietoriarum 
Libri  Quinque  only  fragments  are  extant,  but  his  Bcllum 
Catilinarium  and BellumJugurthinum  have  been  preserved, 
and  are  much  appreciated.  Editions  by  Gerlaeh  (3  vols., 
Bale,  1823-31),  Dietseh  (2  vols.,  Lcipsic,  1S42-4G),  Kritz 
(3  vols.,  1828-53);  English  translations  by  Sir  H.  Steuart 
(1806),  by  Watson  (1852),  and  by  J.  R.  Hongan  (1SC4). 

Salma'sius  (Claudius),  (Claude  de  Saumaise),  b.  at 
Semur-en-Auxois,  department  of  C6te-d'Or,  France,  Apr. 
15,  1588;  studied  at  Paris  and  Heidelberg;  embraced  Prot- 
estantism ;  was  appointed  professor  at  tho  University  of 
Loyden  in  1632,  and  acquired  an  immense  celebrity  by  his 
critical  editions,  Scripiorea  Biatorits  Augusta,  etc.,  learned 
commentaries,  Plinianse  Exercitationea  in  Solinnm,  etc.,  and 
independent  essays,  Be  Uauria,  Be  Be  Militari  Romanorum, 
etc.  At  the  instigation  of  Charles  II.,  living  in  Holland 
as  a  refugee,  he  wrote  (in  1649)  Defensio  Regia  pro  Carolo 
/.,  which  called  forth  tho  famous  reply  by  Milton,  and 
caused  so  much  scandal  among  his  republican  friends  in 
Leyden  that  he  determined  to  accept  an  invitation  from 
Queen  Christina  of  Sweden.  The  climate  did  not  agree 
with  him,  and  tho  inhabitants  of  Leyden  urged  him  to  re- 
turn, because  "  their  academy  could  as  little  be  without  him 
as  tho  world  without  the  sun."  In  1651  ho  left  Stockholm, 
but  d.  Sept.  3,  1653,  at  Spa.  His  Epistolm  (Leyden,  1656) 
v     are  very  interesting. 

Salm'on  [I. at.  salmo],  a  name  given  to  several  species 
of  tho  genus  Salmo,  characterized  by  anadromoua  habits 
(that  is,  by  their  ascending  from  tho  sea  into  fresh  wafers 


to  breed),  as  well  as  to  the  species  of  the  genus  Oncorhyn- 
chua, The  species  belonging  to  tho  genus  Salmo  have  only 
about  eleven  rays  to  the  anal  fin,  while  those  of  the  genus 
Oncorhynchua  have  fourteen  to  eighteen.  All  of  these  agree 
essentially  in  habits.  Their  natural  home  is  the  salt  water, 
for  there  they  obtain  their  food  and  rapidly  increase  in 
size;  toward  the  fall,  however,  they  are  impelled  by  a 
breeding  instinct  to  ascend  the  rivers,  and  this  they  do  as 
near  to  the  source  as  they  can.  During  their  sojourn  in 
fresh  water  they  almost  entirely  abstain  from  food  and  alter 
considerably  in  appearance;  this  divergence  from  the  nor- 
mal form  is  most  apparent  in  the  male,  and  is  only  ap- 
proached in  a  slight  degree  by  tho  female.  The  snout  be- 
comes attenuated  and  more  or  less  hooked,  and  the  lower 
jaw  is  modified  in  a  similar  manner;  the  body  becomes 
emaciated,  and  the  skin  decked  with  glowing  hectic  colors. 
In  the  salmon  of  Europe  and  Eastern  America  this  is  tem- 
porary, and  the  males  in  considerable  proportion  descend 
to  the  sea,  revive,  and  assume  their  pristine  vigor  and  form. 
Some  of  the  species  of  the  genus  Oncorhynchua  of  the  Pacific 
coast,  however,  become  so  abnormally  developed  that  alter 
spawning  they  die,  and  their  carcasses  are  hit  by  myriads 
in  the  waters  they  have  traversed.  The  most  celebrated 
species  of  salmon,  and  those  most  interesting  for  Ameri- 
cans, are  the  Salmo  salar  of  the  Eastern  coast,  and  the 
Salmon  or  Oncorhynchua  quinnat  of  the  Western  slope. 

The  Salmo  salar,  as  is  well  known,  is  common  to  tho 
European  as  well  as  American  streams.  It  is  only  found 
in  cold  waters;  in  the  U.  S.  it  is  nowhere  abundant  except 
in  some  rivers  of  Maine,  although  in  British  America  thero 
are  a  number  of  streams  in  which  it  is  found  in  largo 
numbers.  It  is  generally  believed  that  in  former  times, 
and  when  the  country  was  discovered  by  Europeans,  the 
species  was  found  farther  S.,  and  Hcndrik  Hudson,  in  the 
journal  of  his  ascent  of  the  river  which  bears  his  name, 
records  "  great  stores  of  salmon  in  the  river."  It  is  toler- 
ably certain,  however,  that  the  fish  called  by  him  salmon 
was  the  weakfish  (.Oynoecion  regalia),  a  fish  of  the  family 
Boissnidse,  having  no  relation  to  the  Salmonidac.  Tho 
salmon-rivers  of  Canada  are  now  taken  charge  of  by  tho 
government  and  let  to  parties  for  private  use. 

Tho  Salmo  (or  Oncorhynchua)  quinnat  is  the  common 
salmon  of  California,  and  is  abundant  also  farther  N\;  it 
is  a  much  deeper  fish  than  the  Eastern  speoies,  and  is  further 
at  once  distinguishable  by  the  greater  number  of  anal  rays 
— fifteen  or  sixteen  generally — which  has  caused  it  to  bo 
separated  generically  from  S.  salar.  This  species  will  live 
and  flourish  in  much  warmer  waters  than  the  Eastern  spe- 
cies, and  attempts  have  been  lately  made  by  the  U.  S.  com- 
missioner of  fish  and  fisheries,  in  connection  with  the  com- 
missioners of  several  States,  to  introduce  it  into  Eastern 
streams,  but  with  what  success  remains  to  be  ascertained. 
It  has  also  been  attempted,  on  a  small  seale,  to  introduce 
the  Eastern  species  into  Western  waters.  An  extensive 
business  has  been  developed  of  late  years  in  the  canning 
of  salmon,  and  this  is  conducted  on  a  large  scale  on  Colum- 
bia River,  Or.  Tho  species  of  the  genus  vary  considerably 
at  different  ages.  The  extreme  young  is  banded,  and  in 
this  stato  was  long  known  under  the  name  of  parr,  and 
supposed  to  represent  a  distinct  species  of  the  family  :  it 
then  has  also  red  spots.  Other  names  given  to  it  in  this 
condition  are  samlet,  salmon  fry,  and  pink.  When  about 
a  year  old,  and  when  the  spots  have  disappeared  and  it  be- 
comes of  a  bright  silvery  color  before  going  to  the  sea,  it 
is  called  a  smolt ;  after  its  return  from  tho  sea  into  fresh 
wator  it  is  designated  as  d. grilse  ;  and  when,  finally,  it  has 
gone  back  to  the  sea  and  returned  from  thence  a  second 
timo,  it  is  known  thenceforth  ever  after  as  a  aahmm.  The 
species  attain  very  considerable  dimensions,  Salmon  salar 
occasionally  attaining  a  weight  of  over  eighty  pounds,  and 
the  Salmo  quinnat  even  exceeding  this  weight.     (See  also 

S  ii.MoNin.E,  in  Appendix.),  Ti ""■  GHm» 

Salm'on,  tp.,  Klamath  co.,  Cal.     P.  136. 
Salmon  City,  p. -v.,  cap.  of  Lemhi  co.,  Id.,  on  Salmon 
River. 

Salmo'nes  [plu.  of  Salmo,  a  genoric  name],  a  group  of 
the  family  Salmonida?,  which,  on  account  of  tho  great  im- 
portance of  its  members,  deserves  special  notice.  The  body 
i,  marly  aliko  in  all,  being  elongated  and  fusiform;  tho 
scales  very  small:  the  head  shapely  and  conic,  except  dur- 
ing the  breeding  season,  when,  in  certain  speoies,  the  jaws 
become  deformed  and  hooked;  the  mouth  has  a  deep  cleft, 
and  the  supramaxillarics  extend  under  or  beyond  the  eyo; 
the  teeth  are  acute  and  well  developed  (generally  large), 
and  situated  on  the  intermaxillurics,  mandibles,  roof  of  tho 
mouth,  and  tongue.  Tho  skull  is  distinguished  by  the  ex- 
tension of  the  supra-occipital  bone  forward  between  the 
parietals.  whieh  arc  consequently  widely  separated.  Suoh 
arc  the  most  obvious  common  characters  of  numerous  spe- 
oies of  fishes  known  under  tho  names  of  salmon,  salmon- 
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trout,  trout,  and  oharr.    The  characters  which  they  have  in 
:  on  »itb  other  memben  of  the  family  are  to  be  found 
in  article  S  u  momio  b,  in  Ippi  hdix.     i.a  to  the  rest,  thej 
llTO  „  large  rise,  few  or  n<  oi  ol  them  fiafl- 

i  -.,-(  a  foot  in  Length,  and  some 
of  them  attaining  several  habitually.     The  Been  In  mo  I  i 
(),  :|  ,,  .  ,  01  i  i  thai  peculiar  tint  which 

baa  d  lot  — flroi e  ol  the  spa 

I  .     Phe  agga  are  in  all  the  species  of  the 
..,  quite  large  --i/i — some- 
r  %a  large  aa  buckshot,  or  noi  verj  much  less — 
and  onlj  in  one  Form  {Braehymyatox)  are  the  eggs  what 
i  be  called  -mall.     Almost  all  the  spa  iiea  oi  the  group 
pawn  in  the  rail  or  early  winter  months,  and 
In  th  differ  from  almost  all   other  fresh- 

with  the  exception  of  the  ousk  <  Lota)  and  the 
i       a  is,  however,  o  notable  ex- 
ception to  this  rule  in  the  agga  of  the  Salmo  hucho  (or 
Hweho  germanorum)  of  the  Danube,  which  spawns  in  the 
.    d  *t  also  the  grayling  |  '/'/»//, na//u< 1. 
the   representative  of  another  group   [Thymallx]   of  the 

family. 

The  relations  of  the  members  of  the  group  to  each  other 
nre  nut  yet  by  any  means  definitely  determined,  and  the 
riewa  of  ayatemai  I    i   ■  I,  and  Btill  differ,  aa  to 

their  arrangement.     No  reference  need  he  made  to  old  au- 
Mnnmua),  by  whom  the  genus  Sahno  was  ex- 
.    noi  onlj  ei  erj  thing  thai  would  now  be 
■  rhe  family  Mil ni'l.i'.  hut  to  others  represent- 
ing quite  different  f'.nuihe-.     The  members  of  the  present 
group,  so  far  us  i  lie  Kumpean  species  at  least  are  concerned, 
ated  on  the  characters  of  the  dentition  of  the 
ro  if  ol  the  mouth  into  two  quasi  Bub-generio  groups  under 
,  bj  Nlleaon.     By  PrinoeCharles  Bonaparte  the  same 
forms  were  grouped  into  three  <li\  iaions  :  (a)  Salman  i 1  mi- 
Lnoluding  the  anadromous  salmons;  (6)  Truttx, 
aoing  the  trouta;  and  (c)  Salvelini  (Nilsson),  includ- 
ing the  oharra. 

Vali  En   1848  i  ///*'.  Nat.  dea  Poiaaone,  vol.  xxi. 

p.  id.;i  reoognised  three  full  genera — viz.  (I)  Salmo,  in 
ha-  in-  teeth  on  the  body,  but  carries  them 
on  the  ohevron  or  fronl  \  [2)  Fario,  characterized  by  a  sin- 
gle row  of  teeth  un  the  body  of  the  vomer,  and  also  some  on 
the  ohevron,  and  S)  Solar,  distinguished  by  the  position 
on  the  vomer  ol  a  double  row  of  teeth.  To  the  first  belong, 
*.  </..  the  salmons  chairs  etc.,  as  well  as  the  common  trout 
of  this  country,  to  the  second,  Salmo  argenteue  and  Salmo 
lomanu*  of  Europe,  and  the  Salmo  erythrogctater  and  Salmo 
America;  and  t<>  the  third  the  common  trout  of 
Euro]  arto)  and  the  Salmo  namaycush  of  America. 

This  classification  is  a  very  unnatural  one,  especially  as  no 
oonaideration  was  paid  to  the  fact  that  the  body  or  shaft  of 
the  vomer  may  have  had  teeth  in  early  life,  and  Lost  them 
afterward,  while  tho  development  of  one  or  two  rows  may 
be  doc  to  a  more  or  loss  close  conformity  to,  or  deviation 
from,  a  median  line  due  to  approximation,  etc.  of  the  teeth, 
ild  ( /'"■  SUeewaeet  r/J*<  /"■  mn  Mitteleuropa,  Leipsio, 
modified  this  arningi un-nt,  and  adopted  two  genera: 
(1  I  Salmo,  characterized  by  the  shortness  of  the  shaft  or 
body  of  the  vomer,  and  the  development  of  teeth  only  on 
the  chevron  or  forepart;  and  (2)  frutta,  distinguished  by 
the  elongation  and  extension  of  the  shaft  of  the  vomer,  and 
the  development  of  teeth  t  hereon,  which,  however,  are  some- 
times lost  in  the  old;  theohevron  is  sometimes  provided 
with,  and  soim-times  destitute  of,  teeth.  Salmo,  thus  lim- 
ited, only  embraces  the  ■■hairs — • .  <j.  Salmo  Salvelinua  and 
the  ai  ■■<  hucho)  of  Kurope,  while  Trulta  includes 

all  tl there— e.g,  Salmo  tafar,  Soitao  fario,  etc. 

QUnther  in  1856  [Oat  FUKm  Brit  Iftweum,  vol.  vi.,p. 
2)  admitted  three  genera— vis.  ill  Salmo,  in  whioh  the 
scales  are  small,  the  dentition  strong  and  oomplete,  the 

maxillary  long,  CSBca  pylorica  numerous,  and  the  anal  rays 
fourteen  or  leas;    {2)   On  .  whereof  the   scales  are 

email,  the  dentition  strong  and  complete,  the  maxillary 
long,  and  tin-  osaoa  pylorica  numerous,  as  in* Salmo,  but 
with  the  anal  rays  more  than  fourteen  in  number;  and  (3) 
■"'.  in  whioh  the  ■  alee  are  small,  the  teeth 
rather  feeble,  the  maxillary  shorl  and  broad,  and  the  anal 
-I  tbirtet  n  raj  .  The  first  includes 
nil  the  moat  common  ipeeiet  ol  the  fre  b  watei  a  of  ^mer- 
le i   and    Europe,   u   well   as   the    Atlantic  salmons :   the 

d  i.  al  jfhl  detei  mined  and  fii  e  doubtful  species  of  sal 
inon  ■  .        :.  1 1 j  1  T-i i 

aly  represented  by  one  species,  fonnd  in  the  Siberian 
rivers.  The  genus  Salmo,  it  should  be  noted,  Is  further 
subdivided  into  t«"  sub-generic  groups,  corresponding  es- 

ally  with  Siebold's  gen<  tta,  but  dif- 

ferently named j  the  "tir-t  sob-generic  group, 
of  Gilnther  corresponding  with  the  genui  5iebold, 

and  the  "second  sub-generic  group,  Salvt lini"  ana* 
to  the  gene  of  the  older  author.     It  is  tolerably 


certain  that  these  groups  do  not  represent  the  correct  amn- 
i  tlu-  speeies  in  question,  but  the  present  article  is  no 
place  to  draouas  such  questions. 

(i  reat  difference  of  opinion  has  also  prevailed  at  different 
i!i  ,  and  among  different  naturalists  during  tho  same 
time  even,  as  to  the  number  and  limits  of  spceies  belong- 
ing to  this  group.  Dr.  Hunt  her,  who  has  published  the 
Latest  oomplete  revision  of  the  family  Salxnonidss,  has  ad- 
i  91  well-determined  species  and  12  doubtful  or  un- 
identifiable ones  in  the  three  genera  here  im-linled  under 
the  group  Salmonea  :  of  these,  Salmo  has  $2  (+  7  doubt- 
ful) species,  of  which  52  (  +  2  doubtful)  belong  to  Uiin- 
therV  group  Saftnones,  and  30  (+  5  doubtful)  belong  to  the 
Salvelini ;  Qncorhynchva  has  8  (+5  doubtful)  species,  and 
Brochymyatax  1  species.  These  group-,  according  to  geo- 
graptnoa]  range,  arc  represented  as  follows:  Of  the  genus 
SalmOf  group  Salmoneat  three  are  anadromous,  and  of 
these  one  (5.  aalar)  ia  found  on  both  sides  of  the  Atlantic, 
while  the  other  two  (>'.  trutta  and  S.  eambricus)  are  eon- 
ftned  i"  Northern  Europe;  the  other  species  are  much 
more  limited  in  range,  and  especially  do  not  extend  so  far 
northward.  According  to  G-ilnther,  aa  far  as  known,  1  [S. 
macrostigma)  is  found  in  Algeria;  o  are  peculiar  to  Italy; 
b  to  the  alpine  region  of  Central  Europe;  1  to  Hungary; 
2  to  France;  7  to  Great  Britain  and  Ireland;  4  to  the 
Scandinavian  peninsula  and  Finland;  !>  to  Russia  and 
Tartaryj  15  (+1)  to  Northern  Asia  and  North-western 
Am-  lira;  1  (+  1)  to  the  rivers  of  the  eastern  slope  of  the 
Rocky  Mountains;  and  1  to  Greenland  and  Labrador.  Of 
the  group  Salvelini,  L3  arc  found  in  Europe,  b"  (+5)  in 
Asia,  2  (S.  Lordii  and  &  Gampbelli)  in  the  western  parts 
of  North  America,  and  lJ  (8.  Hearnii,  S.  alipes,  S.  uitidus, 
S.  ffoodit,  S>  fonttnalie,  S,  hudaonicua,  S.  aebago,  S:.  Glove- 
ril,  and  S.  oquaaaa)  in  the  northern  and  eastern  parts  of 
North  America.  Of  tho  genus  Oncorhynchua,  8  (+  5 
doubtful)  species  are  attributed  to  the  Pacific  slopes  of 
Asia  and  America,  and  of  the  genus  Brat  hymyatax  a  single 
one  (/I.  corcffonoides)  is  confined  to  certain  Siberian  rivers, 
tributaries  of  the  Obi,  Irtis,  and.  Jenisey.  Resides  these, 
the  Sot/nones  arc  represented  in  the  Pyrencan  penin- 
sula, Asia  Minor,  Lake  Goukcha,  the  Hindoo  Kush,  and 
Japan,  but  they  have  not  yet  been  specifically  well  deter- 
mined. 

An  older  writer  on  the  American  species  (Dr.  George 
Buckley),  but  whose  work  has  only  lately  been  published  in 
a  monograph  On  the  North  American  Specie*  of  Salmon 
and  Trout,  recognized  43  species  as  inhabitants  of  Amer- 
ican waters,  and  to  these  several  others  have  been  since 
added.  With  a  few  corrections,  but  without  assuming  any 
responsibility  for  the  validity  of  views  of  the  author  or  re- 
lationships of  the  species,  we  give  the  results  of  Dr.  Puck- 
ley's  studies  in  brief,  as  they  will  be  doubtless  interesting 
to  many  persons:  Of  the  sub-genus  Oncorhynchua  there  are 
6  speeies,  to  which  must  be  added  4  species — Salmo  quinnat, 
S.confiuentus,  S.  argyreus,  and  S.  paucideus — retained  under 
the  name  Salmo.  Of  the  revised  sub-genus  Salmo,  of  spe- 
cies without  red  spots  and  not  feeding  in  fresh  water,  Suck- 
ley  admits  8  speeies — S.  aalar  and  S.  immaculatus  from  the 
Eastern  waters,  and  «S'.  aurora,  S.  tauppitch,  S.  ClarkU,  S. 
Gfairdneri,  S.  truncatus,  and  S.  Rickardi  from  the  North- 
western slope,  especially  Columbia  River.  Species  with 
red  spots,  feeding  freely  in  fresh  water,  are  grouped  in  three 
categories:  (1)  Anadromous  species,  such  as  S.  hudaonicua 
of  Hudson's  Lay,  Labrador,  and  Newfoundland,  and  the  S. 
i  'amph  Hi,  S.  Roaaii,  S.  Hearnii,  S.  alipca,  and  S.  nxtidua  of 
Btill  more  remote  partsj  (2)  species  not  anadromous  found 
in  flowing  fresh  water,  of  which  the  only  one  mentioned  is 
the  common  trout  {Salmo  fontinalis)  of  the  Eastern  States ; 
and  (3)  species  not  anadromous,  from  the  sea.  but  found  in 
deep  rivers  or  lakes,  and  ascending  streams  to  spawn,  in- 
cluding the  S.  nt/iinssa  of  the  Rangeley  Lake,  Maine,  and  the 
S,  Bairdii 'and  N.  Parkii  of  the  Western  slope;  of  the  species 
spotted  with  black, some  are  found  in  flowing  fresh-water 
streams — -Tiz.  &  iridea,  S.  Maaoni,  S.  virginalie,  S.Lorisi,  S. 
brevicauda,  and  S.  Bairdii,  and  others  in  deeper  rivers  or 
lakes,  ascending  tho  shallow  streams  to  spawn — viz.  S. 
aebago  of  Maine  and  the  S.  Gibbaii  and  -S'.  Worreni  of 
Eraser's  Liver,  etc.  Under  the  name  "lake-trout,"  passing 
their  lives  in  dec]-  fresh-water  lakes,  approaching  the  shores 
annually  to  spawn  in  shallow  water,  never  entering  run- 
ning brooks  or  repairing  to  the  sea,  six  are  enumerated — 
viz.  S.  namaycush  and  8,  siacowet  of  the  great  lakes.  S.  con- 
jhiix  of  the  lakes  of  New  York,  S.  symmetrica  of  Winni- 
-'  Lake,  and  8,  Hoodii  of  the  lakes  of  the  Atlantic 
slope  N.  of  Canada,  and  8.  Nevoberryi  of  Klamath  River. 
lea  all  these,  there  is  a  peculiar  species  {S.  Kennertyi), 
for  which  the  generic  name  Bypaifario  has  been  proposed, 
found  in  Chiloweyuck  Lake  and  Eraser's  River.  (Sec  fur- 
ther Salmon.  Thoit,  etc.)  THEODORE  Gill. 
Salmon  Falls,  p.-v   and  tp.,  El  Dorado  co.,  Cal.     P. 
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Salmon    Falls,  p. -v.,   Rollinsfurd  tp.,  Strafford  co., 
N.  H.,  on  Salmon  River  and  Boston  and  Maine  and  Ports- 
mouth Great  Falls  and  Conway  B.  Us. 
Salmon  Fisheries.    See  Appendix. 
Salmonitl;r.     See  Appendix. 
Salmon-Trout.     See  Trout. 

Salm-Salm  (Felix),  PbikCe,  b.  in  Austria  Dec.  28, 
1828;  served  in  the  IT.  S.  army  during  the  civil  war;  was 
at  one  time  in  command  of  a  regiment,  and  afterward  post- 
commander  at  Atlanta,  Oa.,  with  the  rank  of  brigadier; 
went  to  Mexico  at  the  close  of  the  war;  became  aide-de- 
camp  and  chief  of  the  household  to  the  archdnke  .Maxi- 
milian, with  whom  ho  was  captured  at  Queri'taro:  was  re- 
leased soon  after  the  execution  of  the  latter;  entered  the 
Prussian  service  as  major  of  the  4th  regiment  of  grenadiers 
of  the  royal  guard,  and  was  killed  at  the  hattlc  of  Qrave- 
lotte,  France.  Aug.  18,  1870.— His  wife,  to  whom  he  was 
married  in  1862,  .Mi.i.e.  Le  Clehcq,  of  New  York,  accom- 
panied him  in  Mexico,  played  a  prominent  part  at  the  court 
of  the  archduke,  and  acquired  celebrity  by  her  heroic  efforts 
to  procure  the  pardon  of  Maximilian  or  to  effect  his  escape. 
She  accompanied  her  husband  doling  the  Franco  Herman 
campaign  up  to  his  death.  She  published  portions  of  her 
own  and  of  her  husband's  diaries  in  Mexico,  and  issued  in 
1875  an  interesting  volume,  Ten  Years  of  My  Life. 

Salnave  (Svi.vain),  b.  at  Cape  Haytien,  Hayti.in  1832; 
entered  the  army  as  a  common  soldier;  had  attained  the 
rank  of  captain  in  1858,  when  he  took  a  leading  part  with 
Geffrard  in  the  overthrow  of  the  emperor  Soulouque;  ren- 
dered gallant  service  a  few  years  later  in  repelling  the 
Spanish  invasion  ;  was  engaged  in  an  unsuccessful  rebel- 
lion, and  hail  to  flee  to  St.  Thomas  1865  ;  but  succeeded  in 
1867  in  overthrowing  Geffrard,  and  was  chosen  president; 
but,  having  been  in  turn  defeated  after  a  three  years'  ad- 
ministration, he  was  captured  by  Nissage  Saget,  and  exe- 
cuted at  Port-au-Prince  Jan.  15,  1870. 
Saloma,  p. -v.,  Taylor  co.,  Ky.  P.  73. 
Sal'omon  (Frederick),  b.  near  Halberstadt.  Prussia, 
Apr.  7,  1826;  educated  at  the  gymnasium  of  that  place; 
became  a  government  surveyor ;  served  in  the  Prussian  ar- 
tillery ;  was  in  1818  a  pupil  in  the  royal  academy  of  archi- 
tecture at  Berlin  ;  came  soon  after  to  the  U.  S. ;  became  a 
land-surveyor  at  Manitowoc,  Wis. ;  was  four  years  county 
register  of  deeds;  chief  engineer  on  Manitowoc  and  Wis- 
consin K.  II.  1857-59  ;  entered  the  Union  service  in  the 
spring  of  1861  as  captain  in  the  5th  Missouri  Vols.;  was 
with  Sigcl  at  Wilson's  Creek;  became  colonel  of  tho  9th 
Wisconsin  Vols.  Aug.,  1801  ;  brigadier-general  July  16, 
1S02;  and  commanded  a  brigade  in  Kansas. — His  brother 
WILLIAM  caine  with  hint  to  the  U.  S.,  and  became  governor 
of  Wisconsin  1862-63. 

Salomon  Islands.  See  Solomon  Islands. 
Salomons  (Sir  David),  Bart.,  b.  of  Jewish  parentage 
at  London.  England,  in  1797;  became  a  merchant  and 
banker;  was  elected  sheriff  for  the  city  of  London  and 
county  of  .Middlesex  1835 ;  filled  that  office  by  virtue  of  a 
special  enabling  act  passed  by  Parliament;  was  high  sheriff 
of  Kent  18:19-10;  was  chosen  alderman  1835  and  1844,  hut 
could  not  take  his  seat  in  consequence  of  refusal  to  take 
the  oaths  "on  the  faith  of  a  Christian;"  was  called  to  the 
bar  at  tho  Middle  Temple  1849 ;  was  lord  mayor  of  London 
1855-56;  chosen  to  Parliament  for  Greenwich  1851,  and 
four  times  re-elected,  but  did  not  obtain  a  seat  until  1859, 
when,  under  the  law  as  modified  the  previous  year,  he  took 
the  oath  in  the  form  provided  for  Jews;  was  the  first  Jew 
who  became  an  English  magistrate,  having  served  as  de- 
puty lieutenant  for  Kent,  Sussex,  and  Middlesex;  was 
created  a  baronet  of  the  I'uitcd  Kingdom  1869,  and  pub- 
lished several  pamphlets  on  currency,  corn  laws,  oaths, 
religious  disabilities,  and  persecution  of  Jews  in  tho  East. 
D.  at  London  July  Is,  IS?:;. 

Salo'na,  village  of  Austria,  was  the  ancient  capital 
of  the  Human  province  of  Dalmatia,  and  a  city  of  great 
importance  both  in  commercial  ami  military  respects.  The 
emperor  Diocletian  was  born  here,  and  closo  by  he  built  in 
303  A.  o.  the  famous  palace,  oovering  8  acres,  to  which  he 
retired  after  his  abdication.  The  city  and  the  palace  were 
destroyed  in  0  U  by  the  Avars,  but  on  tho  site  of  the  palace 
ami  out  of  its  ruins  arose  tho  modern  town  of  Spalato — 
Salonm  Palativm.  Since  181s  comprehensive  excavations 
have  been  undertaken  by  tho  Austrian  government,  and 
the  baths,  an  amphitheatre,  etc.  have  been  brought  to 
light. 

Salon  i  en  [Turk.  Selanik;  the  ancient  Therma,  after- 
ward called  Tkeasalonica],the  capital  of  the  Turkish  eyalet 
of  the  same  name,  which  corresponds  to  the  ancient   Mace 

ilon ia. comprises  an  urea  of  51,649  sq.  kiliiius.. with  1,028,141 
inhabitants;  traversed  by  the  Vardar,  and  is  rich  in  corn, 
tobacco,  wine,  fruit,  and  cotton.     Tho  city  is  on  tho  north- 


eastern shore  of  a  spacious  gulf  of  the  .lEgean  Sea,  named 
after  it ;  rises  amphitheatrioally  on  the  steep  slope  of  the 
mountain  of  Kortiasch,  and  presents  from  the  sea  a  beau- 
tiful view,  owing  to  its  palaces  and  mosques.  In  the  in- 
terior, however,  it  is  narrow  anil  irregular,  but  as  it  was 
of  importance  even  in  antiquity,  and  has  gone  through 
various  vicissitudes,  it  contains  many  interesting  archi- 
tectural monuments.  In  the  Greek  quarter  are  found  a 
hippodrome  of  great  antiquity  and  ruins  of  a  colonnade 
built  under  Nero.  Most  of  the  mosques  have  formerly 
been  Christian  churches.  The  old  mosque,  inlaid  with 
porphyry  and  jasper,  was  the  celebrated  church  of  St.  De- 
metrius. The  church  of  St.  Sophia  was  the  prototype  of 
the  church  of  the  same  name  in  Constantinople,  and  another 
mosque  is  the  former  Rotunda,  built  after  the  model  of  the 
Roman  Pantheon.  Ancient  mosaics,  coins,  lias-reliefs,  etc. 
are  still  discovered  in  the  old  streets  and  in  the  remains  of 
old  buildings  in  the  modern  quarters.  The  city  is  fortified, 
has  a  citadel  and  several  forts,  is  the  seat  of  the  governor- 
general  of  the  province,  a  Greek  metropolitan,  a  Jewish 
grand  chakain,  and  contains  numerous  churches  and  schools 
of  different  denominations.  Its  commercial  importance  it 
derives  from  its  geographical  position,  it  being  located  at 
the  termination  of  the  road  which,  70  miles  long,  crosses 
the  peninsula  of  the  Balkan  from  Belgrade  on  the  lower 
Danube,  thus  connecting  by  land  and  water  roads  the  val- 
ley of  the  Danube  with  Smyrna  and  the  coasts  of  Asia 
Minor.  This  position  has  made  it  the  second  commercial 
port  of  the  country.  Numerous  vessels  from  all  nations 
anchor  in  its  safe  and  spacious  harbor,  which  in  1873  was 
visited  by  3634  sailing  vessels  of  112,569  tons  burden,  and 
329  steamers  of  201,315  tons  burden.  The  total  commercial 
business  of  the  city  represented  a  sum  of  19,788,113  thalers, 
which  shows  an  increase  of  3,991,655  above  that  of  IS72, 
and  was  made  up  in  tho  following  manner:  France, 
9,192,788;  Austria,  3,259,160;  Italy,  2,537,858;  England, 
2,533,044;  Greece,  7-83,112;  Switzerland,  5150,100;  Ger- 
many, 464.450;  Belgium,  222,026;  U.S.,  218,000;  Malta, 
115,575.  The  value  of  the  imports,  consisting  chiefly  of 
sugar,  coffee,  petroleum,  silk,  iron,  machinery,  nails,  and 
textile  fabrics,  amounted  to  10,327,850  ;  that  of  the  exports, 
chiefly  consisting  of  silk  and  silkworms,  corn,  cotton,  wool, 
hides!  and  tobacco,  to  9,460,263.  P.  about  80,000,  of  which 
10,0110  are  Greeks  and  30,000  Jews.  August  Niemann. 
Salop.     See  Shropshire. 

Sal'pa  [Gr.  aiknri,  a  kind  of  fish],  an  interesting  genus 
of  tunicaries,  the  type  of  the  family  Salpiihe.  Salpians 
are  in  the  adult  or  perfect  form  separate  organisms,  pro- 
duced by  true  generation  from  the  individuals  of  a  sulpa- 
cbain,  as  the  aggregate  of  compound  salpians  is  called. 
Each  single  salpian  in  turn  gives  birth,  by  gemmation,  to 
a  chain  of  salpians,  each  of  which  is  an  hermaphrodite. 
The  chains  swing  together  in  water  by  a  serpentine  move- 
ment, and  single  salptv  movo  by  ejecting  water  from  the 
mantle.  The  individuals  are  from  half  an  inch  to  ten  inches 
long,  and  are  found  in  many  seas.     All  are  marine. 

Sal  Pol'ychrest  [Gr.  iroAiixp^Tos,  "good  for  many 
things "],  the  potasstt  sulphas  cum  sulphure,a  compound 
closely  resembling  sulphate  of  potash,  but  of  somewhat  un- 
certain composition.  It  was  invented  in  tho  seventeenth 
century  by  Christoph  Glaeser,  and  was  onco  much  used  in 
medicine,  but  is  now  seldom  employed. 

Salset'te,  an  island  of  British  India  (area,  about  150 
sq.  m. ;  p.  about  50,000),  connected  with  the  island  of  Bom- 
bay by  a  causeway  and  a  stone  bridge,  and  famous  for  the 
immense  rock-cut  cave-temples  found  at  Kenery  in  the 
centre  of  the  island  and  at  several  other  places. 

Sal'sify  [Fr.  salsifit],  or  Vegetable  Oyster,  tho 
Tragopogon  porrifolius  and  7'.  pratetuw,  European  plants 
of  tho  order  Compositie.  They  are  cultivated  for  the  roots, 
which  arc  long,  tapering,  and  have,  when  properly  cooked, 
a  taste  somewhat  like  that  of  the  oyster.  The  root  is 
highly  nutritious. 
Sal  Soda.  See  SonA,  Compounds  of. 
Salsomaggio're,  town  of  Italy,  province  of  Parma, 
known  for  its  mineral  springs,  which  arc  extensively  used 
both  for  drinking  and  bathing.     P.  5882. 

Salt,  in  chemistry.  See  SALT-RADICALS  and  Salts, 
Chemical  Nature  ash  Definition  op,  by  II.  Wi  irtz,  A.  M. 

Salt  [Lilt.  sill].  Tho  salt  of  commerce  is  chloride  of 
sodium,  more  or  less  contaminated  with  various  saline  ad 
mixtures.  These  foreign  substances  may  differ  in  quality 
ami  quantity.  The  differences  in  the  kind  of  foreign  ad- 
mixtures arc  due  to  the  peculiarities  of  the  source  used  tor 
the  manufacture.      The  difference    ill  the  quantity  of  the 

impurities— so  far  as  the   same   kind   of  saline  pounds 

is  concerned — is  determined  not  only  by  the  condition  of 
the  Bource,  but  also  by  the  mode  of  manufacture.  Natural 
solutions  of  pure  salt  are  unknown  j  crystals  of  pure  salt 
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may  bo  obi  p  irating  carefully  individual  crys-  I 

tul«  |  ined   rook-salt     The  discover;  o( 

thin  the  earliest  stages  ol  the  hum  in 

family,     v.  I  it  mentioned  upon   the  first 

ipokon  of  as  something  known.     Cts 

.,  iter  ..i  the  ocean,  of  rarioua  lakes  and 
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eommon   with  the  reatdnea  of  accidental  evaporation  of 

,i     ,!,,,..  sol  itiont  previou  Ij  alluded 

I  in  ill  proh  ibilitj  il  -  Bi  il   supply.  _  The 

ill  for  Donuneroial  purposes  by  artificial 

ippliod  to  iron  p to  onr  present  mode  of 

working,  hi  1  the  ancient  Romans.    <!rc- 

eion  and  Roman  writers  centuries  before  the  Christian  era 

tine  point  of  view, 

a  es  under  a  differ,  at  nun.-.     Dioscorides, 

nt  tin'  end  of  the  iir-t  century,  speaks  ol  its  peculiar  oleav- 

ftne  differences  between  the  salt 

resulting  from  the  ei  aporation  of  sea  water  and  of  rock  Bait. 
is  alchemist,  Qober,  who  lived  within  the  eighth 

-.■,1  in  experiments  to  refine thei imer- 

■  1  ir  ohemioal  purposes.    The  ides  regard- 

itution  of  pun  mil  has  changed  quite 

of  ohemistry.    Our  present 

concerning   its   composition   ".1-   for  the  first  time 

experimentally  demonstrated  by  Sir  Humphry   Uavy  in 

[put      'ii  bj  burning  sodium  in  chlorine 

1  its  present  scientific  name,  chloride  of  soilium 

I  ii   illy  pure  salt  is  usually  pro- 

duced  by  neutralising  pure  oarbonate  of  soda  with  pure 

hydi hlorie  le  solution  to  dryness, and 

I'm  in;  the  residue.     The  saltof  commerce  is  obtained  from 
.  K,  sea-water,  brines,  ami  rock-salt. 

,  ■     rater  ol  the  ocean  isa  weak  and,  1 - 

king,  impure  brine.     It  contains  from  "i 
matter,  of  which  about  three-fourths 
i<    hlorido  of  sodium,  or  salt,  and  abonl  ono-fonrth  impu- 
rities.    It-  ohief  impurities  oonsist  of  chloride  of  magne- 
sium  and  the  sulphates  of  lime,  magnesia,  sola,  ami  |io- 
Seo-wal  r varies  but  little  in  composition  and  con- 
:  in  localities  where  either  a  limited  body 
of  water  is  prevented  from  an  unrestricted  communication 
with    1  1      r  where    a    large   influx   of   fresh   water 

■  ii-  dilution.     It  represents  the  main  source  of  Bup- 
ir  tlie  manufacture  of  salt  in  France,  Portugal.  Spain, 
Italy,  the  West  Indies,  and  Central  and  South  America;  it 
-  ly  used  tor  the  production  of  salt   in  Holland. 

Belgium,  and  England,  being  frequently  employed  tor  the 
Bolution  "f  rock-sail  of  an  interior  color.     In  the  U.  S.  it 

ha-  I n  turned  In  advantage  hut  to  a  very  limited  extent. 

Prom  :;nii.oiui  1.,  :;. .11.11011  l,u.-liols  cover,  in  all  probability, 
our  present  home  production  of  salt  from  sea-water. 

Rock-Salt. — Whenever,  during  the  various  geological 
1  rger  or  a  smaller  body  of  salt  water  was  cut  off 
from  the  main  ocean,  either  in  consequence  of  a  receding 
of  the  ocean,  or  infiltration  into  natural  basins,  or  of 
changes  in  (be  level  of  the  strata,  and  was  subsequently 
place  1  under  favorable  climatic  conditions  for  its  evapora- 
tion and  the  subsequent  preservation,  either  in  whole  or  in 
port,  of  it-  .-aline  rc-iduc.  then  a  salt  deposit  was  produced. 

Such  -aline  residues,  commonly  known  as  rook-salt,  have 
been  found  in  almost  every  geological  horizon  from  tho 
Silurian  upward,  and  in  many  localities  they  are  still  form- 

ing  -it  tlo-  present  time.  Sometimes  several  independent  de- 
posits   ur  one  above  the  other,  interstratified  with  the  1 

of  the  same  geological  basin.     En  consequence  of  the  many 

casualties  to  which  these  saline  accumulations  have  been 
expose  I  in  the  course   of  time,  but   a   few  entire  and  well- 

pr rved  marine  saline  deposits  have  been  found.     Quite 

weiii  I  notice  in  this  connection  is  the  celebrated 

salt-deposil   at   Btrassfurl   in  Germany,  on  account  of  the 

iiti I    potash  compounds  within   its   surface 

layci         1  constituents  of  the  ocean  aro 

arranged  in  this  .lepn-it  Wl  :ni  ei-.ier  which  enn-e-pnuds 
quite  closely  with  the  degree  of  their  solubility  in  water; 
yet  even  in  this  one  in  tonee  there  arc  facts  noticeable 
which  leave  but  little  doubt  that  portions  of  tin-  deposit 

have  been  exj 1  to  peculiar  disturbing  influences  of  n 

later  dote,      I    1   mojontj  <■!   Boll  deposits  consist  only  of 

part  of  tlo i-tituent-  of  the  ocean  which  -eric  1  for  their 

production.     The  rook  either  in  den 

i  masses  "l"  distinctly  cubical  orystals,  or  in  compact 
masse-  having  a  conchoids!  fracture.  It  i-  in  Borne  in- 
stances colorless  and  transparent,  yet  more  frequently 
either  re  1.  yellow,  or  blue— rarely  green.  Its  most  common 
admixture-  are  cither  -ulphatc  of  lime  and  the  chloride-  nt' 

calcium  and  magnesium,  or  the  sulphates  of  lime,  mag 

an  1  -  el  a  in  1  the  chloride  of  mognesinm.  Rock-soli  deposits 

consist  usually  of  alternating  layers  of  salt  and  gypsum,  or 


sulphate  of  lime,  and  sometimes  also  of  clay.  These  va- 
rious la  vers  may  differ  in  thickness  from  a  few  inches  to 
mam  feet.  They  are  due  to  successive  periods  of  evapora- 
tion. Colorless  and  dry  rock-salt  deposits,  when  easy  of 
,  ,  directly  mined  with  advantage,  and  the  salt  ob- 
tained by  that  process  is  subsequently  brought  into  a  de- 
I, ,viu  for  domestic  application.  Colored  salt  de- 
,  or  those  which  suffer  from  an  access  of  water,  or 
whioh  contain  a  large  percentage  of  the  above-mentioned 
foreign  admixtures  or  clay,  or,  finally,  those  which  aro 
located  at  great  depths,  if  otherwise  practicable,  are 
usually  dissolved  whilst  in  the  mine,  and  their  solutions 
treated  like  brines  for  the  manufacture  of  salt.  Only 
in  exceptional  cases  is  the  rock-salt  removed  from  the 
mine  ami  subsequently  treated  with  water  or  weak  brines 
foi  the  preparation  of  strong  brines.  Rock-salt  deposits 
have  been  noticed  quite  frequently  in  every  part  of  the 
globe.  The  northern  part  of  our  continent  contains  a  num- 
ber of  rock-salt  deposits  worthy  of  notice.  Among  those 
quite  recently  discovered  are  those  upon  Petite  Ansc  Island, 
Vermilion  Hay,  La.,  and  of  Uoderich,  province  of  Ontario, 
Canada,  'flic  former  is  covered  merely  by  a  drift  mass 
from  18  to  is  feet  in  thickness.  The  latter  is  buried  from 
Tim  to  sun  feet  beneath  the  surface.  At  present  there  is 
but  little  rock-salt,  as  such,  used  within  the  U.  S. 

bVtne*. — Urines  arc  either  artificial  or  natural:  that  is, 
they  arc  prepared  either  by  dissolving  rock-salt  in  one  of 
the  ways  previously  described,  or  they  are  the  natural  or 
chance  solutions  of  saline  deposits  by  means  of  subter- 
ranean currents  of  water.  Natural  solutions  of  rock-salt 
furnish  us  with  the  brines  at  Saltville,  N.  W.  Va.,  of  Go- 
dcrich  in  Canada,  and,  as  is  good  reason  to  assume,  of 
Onondaga,  N.  Y.  In  cases  of  natural  brines  we  are  still 
quite  frequently  ignorant  of  the  exact  location  and  the  ex- 
tent and  the  general  character  of  the  salt  deposit  from 
which  they  originate.  Chemically  pure  natural  solutions 
of  rock-salt  are  unknown;  both  kinds  of  brines,  artificial 
and  natural,  contain  the  impurities  of  the  rock-salt  mass 
from  which  they  are  produced.  All  known  brines  may 
therefore  be  divided,  like  the  rock-salt,  into  two  classes — 
namely,  those  which  contain  besides  salt  the  chlorides  of 
caloium  and  magnesium  and  sulphate  of  lime,  and  those 
which  contain  only  the  chloride  of  magnesium  and  the  sul- 
phates of  lime,  magnesia,  and  soda.  All  our  prominent 
brines  K.  of  the  Mississippi  River,  including  those  of  Go- 
dench,  belong  to  the  first  class  of  brines;  while  the  second 
ela-s  occurs  in  Nebraska,  and,  most  likely,  in  other  locali- 
ties \V.  of  that  river.  Sea-water  also  belongs  in  that  class 
of  brines.  The  value  of  a  brine  for  the  manufacture  of 
salt  does  not  entirely  depend  on  either  concentration  or 
relative  proportion  of  pure  salt  and  of  foreign  saline  ad- 
mixtures, but  on  the  kind  of  the  impurities;  for  instance, 
sulphate  of  lime  and  soda,  within  proper  limits,  are  far  less 
objectionable  than  a  corresponding  amount  of  the  deliques- 
cent and  bitter-tasting  chlorides  of  calcium  and  magnesium. 
The  brines  of  Goderich,  Onondaga,  and  Saltville  contain 
less  of  the  latter  than  those  of  Michigan,  Ohio,  Pennsyl- 
vania, etc.  All  our  home-manufactured  salt,  coarse,  fine, 
an  I  dairy  salt,  with  the  exception  of  from  300,000  to  400,000 
bushels  obtained  from  sea-water,  is  still  produced  from 
natural  brines. 

The  general  character  and  the  value  of  the  various  brines 
depend,  as  previously  mentioned,  to  a  large  degree,  on  the 
relative  proportion  and  the  kind  of  the  foreign  saline  sub- 
stances ]. resent.  The  same  is  true,  to  some  extent  at  least, 
in  regard  to  the  salt.  A  mere  analytical  statement  giving 
iln  percentages  of  impurity,  without  specifying  its  kind 
ami  nature,  gives  no  reliable  standard  from  which  to  pro- 
nounce upon  their  commercial  value,  since  tho  various  im- 
purities which  the  salt  has  retained  are  objectionable  in  a 
different  degree  ;  thus,  a  sample  of  salt  which  contains  from 
1  to  1J  per  cent,  of  foreign  saline  admixtures,  consisting 
almost  exclusively  of  sulphate  of  lime,  may  claim  to  be  a 
very  fair  article  of  common  salt;  whilst  if  it  contains  but 
one-half  of  that  amount  of  the  chlorides  of  calcium  and 
magnesium,  or  of  the  sulphates  of  soda  and  magnesia  to- 
gether  with  the  chloride  of  magnesium,  or  of  the  carbonates 
of  lime  and  magnesia,  it  would  be  considered  quite  objec- 
tionable, at  least  tor  table  and  dairy  purposes.  As  the  pe- 
culiar fitness  of  any  kind  of  salt  for  the  different  domestic 
applications — for  instance,  meat-packing,  dairy  or  tabic 
use — depends  not  only  on  a  fair  chemical  composition,  but 
also,  in  some  degree,  on  its  suitable  physical  or  mechanical 
condition,  it  is  quite  obvious  that  the  selection  of  the  mode 
of  manufacturing  salt  has  to  be  made  with  reference  to 
both — namely,  the  quality  and  the  general  character  of  the 
brine  on  hand,  and  the  kind  of  salt  desired.  The  process 
of  saltmaking  is  quite  naturally  an  operation  which  aims 
at  the  separation  of  the  salt  or  chloride  of  sodium  from  its 
accompanying  foreign  saline  admixtures.  The  general 
rules  which  apply  to  a  proper  management  of  a  successful 


SALT. 


47 


crystallization  find  their  application  here,  as  far  as  circum- 
stances will  permit. 

So  far  as  the  form  is  concerned,  there  are  two  kinds  of 
salt  in  commerce — (I)  coarse  no  ft,  including  salt  made  by 
solar  heat  and  rock-salt  crushed  to  suitable  size,  and  (2) 
common  fine  salt  or  boiled  salt,  obtained  by  artificial  beat, 
and  thus  by  a  more  rapid  evaporation.  Both  kinds  have 
their  special  commercial  value. 

Coarse  Salt. — The  coarse  qualities  of  salt  arc  manufac- 
tured, as  has  been  stated,  from  sea-water  and  from  brines. 
In  France,  Spain,  Portugal,  Italy,  the  West  Indies,  and 
along  the  shores  of  both  the  Atlantic  and  Pacific  oceans  on 
our  continent,  nearly  all  the  coarse  salt  made  from  sea- 
water  is  produced  in  basins  along  the  sea-shores.  These 
basins  are  either  natural  or  artificial;  soveral  of  them  are, 
in  either  case,  connected  in  such  a  manner  as  to  admit  of 
a  systematic  working  of  the  saline  solutions  in  their  dif- 
ferent stages  of  concentration.  In  Ohio,  Virginia,  Mich- 
igan, New  York,  Nebraska,  and  Kansas,  where  the  natural 
brines  for  the  manufacture  of  coarse  salt  are  used,  wooden 
vat-,  protected  by  wooden  covers,  are  preferred  ;  for  the  fre- 
quency of  rain-showers  throughout  the  more  favorable  por- 
tion of  the  year,  and  the  low  temperatureat  night  during  the 
spring  and  fall,  interfere  seriously  with  a  successful  evapo- 
ralini,  and  thus  economical  manufacture  in  open  basins; 
wooden  vats  with  suitable  movable  covers  secure  also  a 
cleaner  article.  The  rules  adopted  in  the  construction  and 
systematic  arrangement  of  these  vats  or  basins  arc  pre- 
scribed by  the  composition  of  the  brines  or  saline  solutions 
turned  to  account  for  manufacturing  purposes.  A  short 
description  of  our  most  extensive  coarse-salt  works — those 
of  Onondaga,  N.  Y. — on  account  of  their  rational  system 
of  management,  may  serve  as  an  illustration.  The  brines 
of  Onondaga  are  of  a  good  quality ;  they  contain  a  con- 
siderable quantity  of  sulphate  of  lime  (gypsum),  a  very 
small  quantity  of  chloride  of  calcium  and  chloride  of  mag- 
nesium, besides  traces  of  chloride  of  potassium,  bromide 
and  iodide  of  magnesium,  and  some  carbonate  of  prot- 
oxide of  iron,  with  free  carbonic  acid.  The  main  object, 
under  these  circumstances,  is  to  remove  the  entire  amount 
of  iron,  more  than  one-half  of  the  sulphate  of  lime,  and  as 
much  as  possible  of  the  very  objectionable  deliquescent 
compounds,  chloride  of  calcium  and  chloride  of  magnesium. 
To  obtain  these  results  the  following  mode  of  working  is 
pursued:  The  brine,  being  in  its  fresh  state  colorless  and 
highly  charged  with  carbonic  acid,  is  filled  into  shallow 
vat-',  and  kept  there  until  most  of  the  carbonic  acid  has 
escaped  and  the  protoxide  of  iron  has  been  fully  oxidized 
and  settled  as  brown  hydrate  of  sesquioxide  of  iron.  The 
saline  liquid  is  then  drawn  off  to  a  lower  set  of  vats,  where 
it  is  left  for  evaporation  until  crystals  of  salt  appear;  dur- 
ing this  period  the  excess  of  sulphate  of  lime  is  separated. 
The  brine  being  now  completely  saturated  with  salt,  is 
called  Bait-pickle;  it  is  ready  for  saltmaking,  and  conse- 
quently removed  from  the  separated  impurities  to  another 
lower  set  of*  vats,  where,  by  mere  solar  heat,  the  separation 
and  accumulation  of  a  coarsely-crystallized  salt  takes  place. 
The  salt  is  from  time  to  time  gathered,  whilst  the  remain- 
ing mother-liquor  will  be  discharged  as  soon  as  it  reaches 
n  concentration  from  2S°-:Ut°  Baume.  The  less  attention 
paid  to  the  separation  of  the  iron  and  the  excess  of  sul- 
phate of  lime,  the  more  concentrated  the  mother-liquor 
from  which  the  salt  has  been  gathered;  the  less  the  salt- 
crystals  themselves  have  been  washed  with  new  pickle  be- 
fore their  removal  into  perforated  tops  for  drainage,  and 
the  less  chance  they  have  enjoyed  in  rendering  that  last 
process  efficient,  the  more  inferior  the  quality  of  the  course 
salt  produced.  A  good  coarse  or  solar  salt  must  be  of  a 
neutral  reaction,  hard,  large-sized,  white  or  colorless,  ami 
produce  a  clear  solution  in  water.  Its  use  is  mainly  con- 
fined to  the  packing  of  pork  and  beef  for  the  general  market. 

t'l'iint/t'it  n nr  Suit,  <>r  Boiled  Suit. — The  finer  granulated 
qualities  of  salt  are  obtained  by  direct  or  indirect  applica- 
tion of  artificial  heat  to  iron  pans,  iron  kettles,  or  wooden 
vats.  In  Europe  almost  all  the  tine  salt  is  manufactured 
in  a  system  of  large  shallow  iron  pans.  These  puns  are 
usually  from  15  to  17  inches  deep,  and  vary  in  size  from 
110  feet  long  ami  16  feet  wide  to  60  feet  long  and  35  Feet 
wide.  In  most  of  our  home  saltworks  hemispherical 
cast-iron  kettles  of  from  120  to  150  gallons' capacity  are 
QSed.  The  kettle  system  is  almost  exclusively  used  at 
the  Onondaga  works,  N\  Y.  ;  in  the  Saginaw  Valley,  in 
Michigan,  besides  the  kettles,  large  wooden  vats  heated 
by  steam  arc  employed;  in  Ohio  and  S.  W.  Virginia,  for 
weak  brines,  the  so-called  furnace  system  is  in  operation, 
which  may  be  considered  a  combination  of  direct  heat  and 
Bteam  heat  for  evaporation.  The  steam  heat,  being  applied 
at  the  more  advanced  stage  of  evaporation,  produces  a 
large-Sized  salt.  The  best  brines  of  Virginia — for  instance, 
at  Baltville — are  successfully  worked  in  cast-iron  kettles. 
Inferior  brines — particularly   those  which   contain    larger 


percentages  of  the  chlorides  of  calcium  and  magnesium — 
as  a  general  rule  give  the  best  results  by  a  slow  process  of 
evaporation  ;  for  the  salt-crystals  are  produced  in  that  case 
at  a  slower  rate,  more  perfectly  developed,  and  less  liable 
to  enclose  much  of  the  inferior  mother-liquors.  Urines 
which  contain  a  considerable  percentage  of  sulphate  of 
lime  or  of  soda  or  of  magnesia,  or  several  of  them,  pro- 
duce always  smaller  salt-crystals  than  those  which  con- 
tain less  or  none.  The  livelier  the  boiling  of  the  saline 
solutions,  the  smaller  are  the  crystals  of  one  and  the  same 
brine.     The  European   system   of  manufacturing  common 

fine  salt,  and  our  own  modes  of  producing  it   in  w ten 

vats  by  means  of  steam  beat  and  the  furnace  system  of 
Ohio,  differ  in  one  essential  point  from  the  kettle  system  ; 
they  aim  at  the  removal  of  certain  impurities  in  a  sepa- 
rate vessel,  and  the  making  of  the  salt  in  another:  whilst 
in  the  kettle  system  the  entire  operation  i>  carried  out  in 
one  and  the  same  vessel.  The  manufacture  of  salt  in  cast- 
iron  hemispherical  vessels  is  peculiar  to  our  country;  its 
success,  as  far  as  the  quality  of  the  salt  obtained  by  its  ap- 
plication is  concerned,  is  due  more  to  the  good  qualitv  of 
our  brines  and  the  skill  of  the  workmen  charged  with  the 
manufacture  than  to  the  fact  that  this  mode  of  making  salt 
is  based  on  the  safest  principle.  In  the  European  system 
the  saturation  of  the  brine  is  at  first  carried  on  at  a  quite 
moderato  heat  in  an  open  pan,  commonly  called  the  fore- 
heater.  As  soon  as  the  salt  begins  to  appear,  or  at  least 
the  iron  and  a  part  of  the  sulphate  of  lime  are  removed, 
the  clear  salt-pickle  is  drawn  into  a  lower  pan  for  the  manu- 
facture of  salt.  The  temperature  applied  controls  the  size 
of  the  salt-crystals;  the  slower  the  boiling  the  larger  the 
crystals.  Each  operation  may  thus  produce  a  uniform  qual- 
ity, provided  the  mother-liquor  is  at  certain  periods  removed. 
In  case  cast-iron  kettles  are  used  for  the  manufacture  of 
boiled  salt — as  at  Syracuse,  N.  Y. — the  following  arrange- 
ment is  adopted  :  From  fifty  to  sixty  kettles,  of  from  120  to 
160  gallons"  capacity,  are  placed  in  a  double  row  along  flues 
with  two  independent  fireplaces  and  one  common  chimney. 
The  kettles  near  the  fireplaces  are  protected  by  suitable 
interrupted  arches  against  excessive  heat,  while  high  chim- 
neys, frequently  supported  by  blowers,  aid  in  conveying 
the  heat  along  the  row  of  kettles.  Store-rooms  for  the  salt 
are  located  along  both  sides  of  the  boiling-works  :  the  boil- 
ing vessels  arc  separated  from  the  furnace  by  a  pathway 
from  four  to  five  feet  wide.  The  entire  construction  is  cov- 
ered by  one  roof.  The  brine  before  being  turned  into  the 
kettles  has  been  kept  in  large  wooden  tanks  for  settling. 
For  the  purpose  of  collecting  the  impurities  which  sep- 
arate from  the  brine  during  the  process  of  concentration, 
an  iron  pan  with  an  upright  handle,  covering  the  central 
bottom  part  of  the  kettles,  is  inserted  in  each  one  of  the 
latter  until  the  salt  itself  begins  to  form,  when  the  pans  arc 
carefully  withdrawn.  On  the  skilful  handling  of  the  pan 
depends  largely  the  color  and.  to  some  extent,  the  general 
quality  of  the  article.  Whenever,  subsequently,  a  huge 
amount  of  salt  has  been  formed,  it  is  well  stirred  by 
means  of  a  long-handled  iron  ladle,  and  thereby  washed 
in  the  remaining  pickle  before  it  is  removed  into  baskets, 
which  rest  for  etlieient  drainage  upon  sticks  over  one  part 
of  the  kettles.  After  a  few  hours'  keeping  the  baskets  are 
emptied  into  the  store-rooms;  some  weeks'  Btoring  sullices 
to  render  the  salt  dry  enough  for  the  general  market. 

The  chemical  composition  of  the  fine  salt  depends  large- 
ly, like  that  of  the  coarse  varieties,  on  the  quality  of  the 
pickle  or  mother-liquor  from  which  it  has  been  gathered  and 
the  degree  of  drainage  it  has  enjoyed.  The  general  physical 
condition,  as  size,  hardness,  etc.,  depends  in  pari  on  the 
character  of  the  brine  which  served  for  its  production,  and 
on  the  rate  of  boiling  during  its  manufacture:  the  lower 
the  temperature  and  the  less  motion  of  tin  pickle,  the 
larger  the  crystals.  The  normal  size  of  the  salt  from 
any  brine  is  readily  reduced  by  adding  either  quicklime, 
glue,  fat,  rosin,  or  soap  in  quite  small  quantities  to  the 
boiling  salt  water.  As  a  general  practice,  it  deserves  but 
little  commendation,  for  it  necessitates  a  superior  precau- 
tion regarding  an  entire  removal  of  these  substances,  par- 
ticularly in  ease  of  those  articles  of  salt  which  servo  for 
dairy  use.  A  goodoommon  fine  salt  ought  to  be  of  neutral 
reaction,  of  a  clear  white  color,  of  a  pure  agreeable  saline 
taste,  and  of  a  gritty  feeling  between  the  lingers;    it  ought 

to  dissolve  without  any  particular  residue  in  0  to  Q  parts 

of  water,  and  its  moisture  ought  not  to  exceed  from  1  to 
5  per  cent.  The  common  fine  salt,  being  of  an  advan- 
tageous mechanical  condition  and  readily  dissolved  in 
water,  finds  a  general  application  lor  family  requirements. 
The  best  qualities,  if  well  ground  and  dried,  arc  usually 
used  as  table  salt  or  in  the  dairy  industry,  'flic  peculiar 
nature  of  the  dairy  products,  as  well  as  the  unusual 
risks  involved  in  their  successful  manufacture,  renders  it 
quite  necessary  that,  none  but  a  first-class  article  of  salt 
should  bo  applied  for  dairy  purposes.     The  fitness  of  any 
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uf  the   various   kinds  of  salt   in  our  markets  for   dairy 
purp  restricted  to  those  from   any  particular 

itirelj  "ii  ;i  good  chemical  oo 
ble  mechanical  condition.     A  good  dairy 
..i  a  neutral  reaction  and  a  pure  saline 
from  any  offensive  odor  and  without  any  stain 
of  properly-  n  e  to  Eavor  a  8p<    I 

ti-.ii.  iin.l.  what  '  >  [■  ■       "  ■  ■  tlL'e  from 

i  ■  too  ;ui  article  requires  an 

extra  exertion  on  the  part  of  the  manufacturer,  and  thua 
I  iii    iii!   expenses   as  oompared   with  the 
tge  quality  ol  "common  fina"  and  ordinary  " ooai  i 
lai     salt,  aeither  of  whi  rule,  answers 

to  the  previous  description.     English   manufacturers  re- 
i ■u-iitly  the  first  portion  of  the  salt  from  a  good 
and  fresh  sail  piokle  for  dairy  use,  an  I  remain- 

ing saline  solution  amon  salts  used  for  the  manu- 

.  fj  o|  iods  ash.  Borne  of  our  dealers  in  sea  salt  select 
the  bettor  grades  of  these  articles  and  grind  them  into  a 
tint'  material  for  dairj  The  American  Dairy- 

Companj  ol  Onondaga  prepare  their  dairy  salt  by  sub- 
jecting ;i  good  quality  of  boiled  and  of  Bolar  salt  to  an 
additional  irashing  prooess,  worked  out  in  its  details  by 
the  » ritor,  before  Bending  either  one  of  them  into  the  mar- 
ker h ith  i bal  bra ad. 

The  consumption  of  salt  for  the  promotion  of  animal 
Hie  tir  exceeds  that  for  the  cultivation  of  plants;  the 
am. unit  of  salt  used  tor  meat-packing  and  for  the  dairy 
bnsinesa  is,  however,  much  larger  than  either.  In  the 
industrial  arti  we  oan  aoarcely  olaim  that  any  of  our  homo 
resource!  have  been  turned  to  account;  England  turns 
more  than  one-half  of  in  entire  production  of  salt — 

from  17,000,000  to  18,000, >  bushels  (56  pounds  each)— 

into  soda-ash.  Our  present  demand  for  salt,  which  is  still 
almost  exclusively  confined  to  its  uses  for  domestic  pur- 
poses and  in  agricultural  industry,  exceeds  our  home  pro- 
auction — B  fact  which  is  not  so  much  due  to  a  real  want 
litable  home  resources  as  to  their  disadvantageous 
local  distribution.  The  production  of  salt  within  the 
U.  S.  amounts  at  present  to  from  18,000,000  to  20,000,000 
bushels  j  our  consumption  is  Btatedto  be  from  36,000,000 
bo  10,000,000  bushels,  which  represents  about  one  bushel  of 
salt  for  every  head  of  the  population  of  the  country.  This 
Consumption  is  mainly  duo  to  our  extensive  dairy 
and  meat-packing  business.        Charles  A.  Ooi:ssmann. 

Salt,  Agricultural  Uses  of.  In  agriculture  salt 
has,  si  ■  '■  '  i  ■■  [ 'i  iking,  two  uses— that  of  a  necessary  arti- 
cle in  the  food  of  farm-stock  and  that  of  a  fertilizer  of  tho 
soil;  and   these  must  of  course  be  considered  separately. 

('mhimii.ii  salt  taken   inl  i  the  al aoh  is  the  source  from 

which  the  hydrochloric  acid  of  the  gastric  juice  and  tho 
soda  of  the  bile  arc  derived;  hence,  under  all  conditions 
animals  require  B  greater  or  less  supply  ot'  this  substance. 
In  the  ordinary  processes  of  digestion  a  given  portion  of 
Bait  i*  used  over  and  over  again  in  the  animal  system. 
The  -.ill  3  [elding  up  it-  chlorine,  the  fatter  combines  with 
hydrogen  and  forma  hydrochloric  arid  for  the  gastric  juice. 
The  sodium  set  free  combines  with  oxygen  and  forms  soda, 
which  passes  to  the  bile  and  pancreatic  juice.  When  the 
gastric  juice  and  tho  bile,  having  served  their  respective 
functions,  come  together  in  the  lower  intestines,  the  hydro- 
chloric acid  and  soda  arc  mutually  decomposed,  and  there- 
by reproduce  the  chloride  of  sodium  or  common  salt.  This 
i-   taken  up  by  the  absorbents  and  returned  back  to  the 

mi,   to  again   undergo  decomposition,  tho  acid   ;■ 
passing  to  the  gastri  i  juioe  and  tho  soda  to  tho  bile  and 
iretiona   of  the  panoreas.      In  this  way,   assuming 
in  B  condition  of  comparative  rest.  onlv 
a  small  proportion  of  salt  is  necessary  for  it  -  health,  the 
salt    in    the    System    being    used    repeatedly.      It',   however. 
we    place    the    animal    under    such    circumstances    as    in- 
an  additional  supply  is  con- 
tinually   needed.      Por   example,    in   a   horse   or    ox    hard 
driven  a  large  quantity  of  salt  i~  exuded  by  perspiration. 
In  like  manner,  with  milch  cows  a  considerable  quantity 
will  be  daily  drawn  off  to  provide  the  so, la   in  the  milk. 
'I  h    want  of  appreciation  ol  I  ha    te  I  to  the  dif- 

ferences of  opinion  among  thee  a  to  the  actual  ne- 
cessity of  salt  lor  animal-.  In  practice,  however,  farmers 
have  learned  by  experience,  and,  without  knowing  the  res 

son  uhv.  have  in  this  respect  been  careful  to  meet  the  re- 
quirement- of  nature  in  the  care  of  their  farm-stock.  The 
writer  WAS  once  t a  miliar  with  an  instance  in  which,  through 
■  it,  DO  Ball  was  given  to  R  milch  cow  for  ;i  period  uf 
eight  or  teli  weeks;  aa  a  result,  the  milk  became  greatly 
diminished  in  quantity,  strongly  tainted  with  b  putrescent 
flavor  and  odor,  and  the  cream  required  lour  or  five  times 
the  usual  amount  of  ohnrning  to  "  bring"  the  butter;  the 
latter  article  being,  moreover,  practically  worthless.  In 
this  case,  undoubtedly,  the  qi    a  n  the  system 

was  scarcely  equal   to  its  demands,  apart  from  affording 


any  -apply  to  the  milk.  The  utility  of  salt  in  preventing 
a  bad  flavor  to  the  milk  when  cows  are  fed  on  turnips  is 
well  known.  Salt  and  ashes  in  equal  quantities,  given  a 
handful  once  a  week,  are  recommended  by  old  farmers  as 
a  preventive  of  the  bote  in  horses;  they  are,  however, 
most  effective  when  alternated  with  from  four  to  six  quarts 
of  raw  potatoes,  also  given  weekly.  Inasmuch  as  soda- 
salts,  as  hereinafter  further  explained,  have  the  property 
of  passing  into  the  circulation  of  plants,  grasses  grown  in 
places  adjacent  to  the  sea  frequently  contain  sufficient  salt 
for  the  cattle  pastured  on  them.  But  in  all  inland  regions 
-alt  should  be  given  regularly  to  all  kinds  of  stock;  care 
must  be  taken,  however,  cither  to  keep  the  supply  within 
bounds  or  to  gradually  habituate  the  animals  to  a  constant 
supply,  as  animals  long  deprived  of  salt  are  liable  to  eat 
it  in  quantities  sufficient  to  act  as  an  irritant  poison. 
Many  farmers  follow  the  practice  of  placing  a  board  in 
some  sheltered  corner  of  the  pasture  on  which  salt  is 
spread  all  the  time,  tho  cattle  eating  as  much  (and  no 
more)  as  they  may  require.  An  example  of  the  results  to 
animals  deprived  of  salt  under  conditions  that  involved  its 
elimination  from  tho  system  is  shown  in  the  experience  of 
Lieut.  Ilerndon  of  the  U.  S.  navy  in  crossing  the  conti- 
nent of  South  America  a  number  of  years  ago.  When 
near  the  centre  of  the  continent  (where  grass  was  the  most 
luxuriant )  the  cattle  and  horses  **  were  afflicted  with  weak- 
ness, would  stagger  and  lie  down,  and  could  not  get  up 
again.  They  would  drag  themselves  along  and  eat  up 
everything  within  their  reach,  until  they  could  drag  them- 
selves no  farther,  and  would  die  of  weakness  and  starva- 
tion, the  appetite  holding  good  to  the  last."  The  party 
were  unable  to  supply  the  animals  with  salt,  and  the  re- 
gion was  so  far  inland  that  the  sea-breezes  could  not  reach 
it.  A  proper  supply  of  salt  appears  to  afford  exceptional 
benefits  in  the  rearing  of  sheep.  The  fine  wool  of  the 
Spanish  flocks  is  attributed  in  a  great  measure  to  the 
abundant  supply  of  salt  given  them.  In  England  salt  is 
supposed  to  be  an  antidote  to  the  tlukeworm,  and  a  ton  of 
salt  is  said  to  be  the  proper  quantity  for  1001)  sheep  per 
year.  A  writer  of  sixty  years  since  asserts  that  at  that 
time  1,000,000  tons  were  annually  given  to  animals  in 
England. 

The  use  of  salt  as  a  manure  dates  back  to  remote  periods. 
In  China  ami  Ilindostan  the  fertility  of  the  rice-lields  has 
been  dependent  from  time  immemorial  on  the  treatment  of 
the  soil  with  sea-water;  and  in  Poland  the  use  of  salt  as 
a  fertilizer  has  been  common  for  generations.  There  is, 
however,  no  manurial  substance  of  less  reliability,  for  the 
reason  that  its  effects  depend  not  only  on  the  kind  of  crops 
raised  upon  the  land,  but  on  the  character  of  tho  land 
itself,  and  in  a  no  less  degree  on  the  other  fertilizers  with 
which  it  may  be  used.  On  sandy  soils,  devoted  to  the 
growth  of  mangold  wurtzel,  the  results  are  often  little  less 
than  marvellous,  and  under  these  conditions  its  use  is  com- 
mon and  profitable  in  England.  Experience  has  shown 
that  on  stiff  clay  soils  it  is  almost  worthless,  and  in  the 
growth  of  cereals — wheat,  rye.  barley,  etc. — the  chances  of 
benefit  are  hardly  sufficient  to  warrant  the  expense  of  trial. 
Tho  chemical  reactions  that  follow  the  decomposition  of 
common  salt  in  the  soil  are  so  complex  that  it  is  difficult 
to  follow  them,  and  hence  the  most  unexpected  results  are 
sometimes  obtained ;  for  example,  in  a  soil  containing  in- 
ert phosphate,  the  liberation  of  the  soda  might  render  the 
phosphate  soluble,  and  hence  increase  the  weight  and  yield 
of  grains,  for  which,  on  ordinary  soils,  salt  is  considered 
inapplicable;  used  in  connection,  however,  with  nitrate  of 
soda,  it  has  been  known  to  produce  the  most  advantageous 
results,  even  with  the  small  grains. 

A  given  quantity  of  nitrate  of  soda  has  been  found  to 
give  a  far  inferior  result  to  that  of  the  same  weight  mixed 
with  twice  as  much  of  common  salt.  It  should  be  applied 
as  a  top-dressing.  In  the  absence  of  nitrate  of  soda,  night- 
Boil,  mingled  with  five  times  its  weight,  and  this  incorpor- 
ated with  from  3  to  5  per  cent,  of  common  salt,  should  form 
a  good  drop-dressing  for  grass,  provided  the  application  be 
upon  a  Bandy  or  light  loam.  Salt  alone  might  prove  ad- 
vantageous  in  soils  rich  in  organic  matter.  But  this  appli- 
cation, oven  with  highly  ammoniated  manures,  on  stiff 
■  I  i\  joils  should  be  deprecated.  Voelcker's  experiments 
are  of  much  interest  in  this  connection.  On  a  sandy  soil, 
with  only  moderate  quantities  of  soda  and  potash,  and  a 
deficiency  of  lime,  from  a  given  area  there  was  obtained, 
without  salt.  12  tons  2  cwt.  and  7ii  pounds  of  mangolds  ;  at 
the  rate  of  200  pounds  of  salt  per  acre,  18  tons  19  cwt.  93 
pounds — showing  an  increase  from  the  use  of  salt  of  5S 
tons  It  cwt.  20  pounds  per  acre:  300  pounds  of  salt  per 
acre  gave  18  tons  4  cwt.  72  pounds — an  increase  of  a  little 
more  than  5  tons.  On  increasing  the  amount  of  salt  to 
800  pounds  per  acre,  the  yield  was  21  tons  18  cwt.  84 
pounds,  or  an  increase  of  8  tons  14  cwt.  as  compared  with 
that    iiiimanurcd   with   salt:    400   pounds,   however,   is    as 
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much  as  is  commonly  recommended  by  English  authorities. 
Swedish  turnips  have  given  increased  yield  from  the  appli- 
cation of  salt  to  the  laud,  but  only  in  a  minor  degree.  An 
instance,  however,  of  the  manner  in  which  a  difference  in 
the  soil  may  upset  preconceived  ideas  by  the  action  of  salt 
on  manure  is  shown  by  another  English  experimenter,  Mr. 
Hooker  of  Oaklands,Walton-upon-Thames,  something  more 
than  twenty  years  ago.  In  this  case  the  soil  was  somewhat 
stiff  clay,  resting  on  a  sandy  subsoil,  and  was  treated  with 
41)0  pounds  of  salt  to  the  acre,  applied  in  portions  as  succes- 
sive top-dressings  during  the  season.  This  produced  an  in- 
crease in  the  yield  of  wheat  of  about  40  per  cent.  An 
analysis  of  the  ash  of  the  straw  raised  on  salted  land 
showed  that  it  had  83  per  cent,  of  silica,  while  that  of  the 
unsalted  land  yielded  an  ash  having  but  28  per  cent,  of 
silica.  In  this  case  the  land  was  doubtless  deficient  in 
soluble  silica  necessary  to  the  full  development  of  the 
straw,  and  this  being  supplied  by  the  solvent  action  of  the 
soda  of  the  salt  upon  the  silica  of  the  soil,  the  plants  were 
able  to  reach  a  development  otherwise  impossible. 

To  a  certain  extent,  for  some  unknown  reason,  salt  tends 
to  lengthen  the  period  of  development  of  full  maturity  of 
cereals  and  grasses  ;  its  action  in  this  respect  being  just  the 
reverse  ofthatof  highly  ammoniated  or  stimulating  manures. 
The  effect  of  this  is  most  apparent  when  salt  is  applied  to 
grass-lands  rich  in  ammonia;  in  such  case  the  rank  growth 
of  the  grass  is  checked  ;  the  yield  in  weight  will  bo  less,  but 
the  quality  of  the  grass  and  its  succulence  will  be  greatly 
increased.  It  has  been  found  that  by  lightly  top-dressing 
pasture-lands  with  salt — say,  from  100  to  200  pounds  to  the 
acre — the  herbage  will  be  much  preferred  by  cattle  and 
sheep,  and  pasturage  of  the  coarse  grasses  may  by  this 
means  be  much  ameliorated. 

Salt  has  been  often  named  as  a  specific  for  cabbage,  but 
it  is  said  by  practical  farmers  to  be  a  failure.  Like  other 
compounds  of  soda  found  in  the  soil,  salt  is  eapable  of 
being  taken  up  into  the  circulation  of  plants  without 
being  assimilated  in  their  structure.  It  has  even  been 
found  effloresced  upon  the  surface  of  cabbage.  It  is  taken 
up  in  the  same  manner  in  the  structure  of  the  mangold 
wnrtzel,  and  probably  other  crops.  Hence,  wdien  cattle 
are  fed  on  mangolds  raised  on  salted  lands  a  supply  of 
salt  is  not  needed.  This  absorption  of  salt  by  crops  makes 
the  use  of  salt  as  a  manure  for  sugar-beets  especially  objec- 
tionable, the  beets  being  rendered  useless  for  sugar  manu- 
facture. A  very  noticeable  example  of  the  manner  in 
which  soda  compounds  are  mechanically  absorbed  in  the 
structure  of  root-crops  is  afforded  by  sugar-beets  raised  in 
the  alkali  lands  of  the  great  West.  The  first  two  or  three 
crops  are  worthless  for  sugar-making,  because  of  the  quan- 
tity of  the  alkali  contained  in  them  ;  but  after  a  while,  the 
alkali  being  thus  abstracted  from  the  soil,  the  absorption 
ceases  and  the  saccharine  matter  of  the  beet  is  perfectly  fit 
for  use.  Jamks  A.  Whitnev. 

Salt,  Industrial  Uses  of.  Salt  is  the  source  from 
which  the  soda  of  commerce  is  derived;  the  soda  is  manu- 
factured by  what  is  known,  from  the  inventor,  as  Leblanc's 
process,  described  in  all  standard  works  on  applied  chem- 
istry. Salt  is  therefore  the  real  foundation  of  the  manu- 
facture  of  soaps  and  glass  throughout  the  world.  The 
manufacture  of  the  soda  from  the  salt  also  produces  hydro- 
chloric or  muriatic  acid,  which  has  manifold  uses  in  the 
arts.  From  salt,  also,  by  processes  fully  set  forth  in  or- 
dinary textbooks,  is  obtained  the  chlorine  of  the  bleach- 
eries.  Hence,  modern  textile  manufacture  depends  in  a 
great  measure  on  this  product  of  common  salt.  In  prac- 
tice, the  chlorine  is  used  in  combination  with  lime,  as  the 
so-called  chloride  of  lime.  It  is  also  employed  for  its  dis- 
infectant powers  in  hospitals,  etc.  Soda  by  itself  is  used 
in  some  of  the  operations  of  bleaching. 

The  preceding  paragraph  indicates  in  brief  the  more 
general  industrial  uses  of  common  salt.  Lack  of  space 
forbids  a  detailed  description  commensurate  with  their  im- 
portance. One  of  the  most  common  industrial  uses  of  salt 
is  in  the  preservation  of  animal  substances  used  for  food, 
as  cod,  mackerel,  whitefish,  etc.,  pork,  and  beef;  to  the  two 
latter  articles  it  is  common  to  add  a  small  portion  of  salt- 
petre, which  has  a  preservative  action  by  withdrawing  a 
portion  of  the  moisture  from  the  substances  to  be  pre- 
served, its  action  in  this  respect  being,  as  it  were,  analo- 
gous to  that  of  alcohol.  Saltpetre,  however,  when  added 
to  brine  in  which  beef  is  immersed,  combines  with  sub- 
stances in  the  meat  which  give  an  unusually  red  color 
to  the  latter.  The  preservative  action  of  salt  is  also  in- 
creased by  the  addition  of  sugar.  This  is  especially  ad- 
vantageous in  the  curing  of  hams.  The  preservation  of 
butter  is  also  due  to  salt,  and  the  quality  of  tho  article  de- 
pends in  a  great  measure  upon  the  quality  of  tho  salt,  its 
proportion,  and  the  thoroughness  with  which  it  is  incor- 
porate!. Turk's  [aland  nnd  Ashton  salt  are  always  pre- 
ferred for  this  purpose.  After  the  butter  has  been  salted 
Vox.  TV.— 4 


and  worked,  it  should  be  packed  in  well-soaked  wooden 
tubs  or  firkins.  Salt  is  sprinkled  in  the  bottom,  and  the 
butter  packed  in  a  solid  mass  upon  it.  When  the  firkin  is 
filled  within  half  an  inch  of  the  top,  a  cloth  is  laid  over  tho 
butter,  and  over  this  a  layer  of  salt;  water  is  then  poured 
in,  and  tho  butter  is  thus  covered  with  a  saturated  brine. 
The  firkin  should  be  placed  in  a  cool,  dry  cellar,  and  kept 
several  inches  from  the  ground.  It  has  often  been  pro- 
posed to  employ  the  antiseptic  properties  of  salt  in  tho 
preservation  of  timber.  This  appears  to  have  been  first 
suggested  by  the  great  durability  of  vessels  employed  in 
the  transport  of  salt  by  sea,  and  in  the  fishing  trade,  where 
large  quantities  of  salt  and  fish  are  carried.  But  timber 
saturated  with  salt  continually  contracts  moisture  ;  its 
weight  is  increased,  and  the  writer  is  not  aware  that  the 
process  has  ever  been  approved  to  any  considerable  extent. 
Frequently,  however,  the  joints  and  intersections  of  ship- 
timbers  have  been  filled  in  with  salt,  with  apparently  good 
results.  That  timber  to  be  placed  in  damp  and  wet  situa- 
tions, or  subjected  to  alternations  of  wet  and  dryness,  would 
be  much  more  durable  if  seasoned  by  immersion  in  strong 
brine,  there  can  be  no  doubt;  on  a  small  scale  this  could 
be  practised  by  farmers  in  the  treatment  of  fence-posts, 
hop-poles,  and  the  like.  The  cheapness  of  salt  recom- 
mends it  as  a  preservative  agent  where  the  objections  just 
mentioned  would  be  of  no  account.  Its  antiseptic  power  is, 
however,  inferior  to  that  of  many  other  substances,  being 
stated  at  less  than  one-fourth  that  of  saltpetre,  one-twelfth 
that  of  borax  (which  latter  has  been  applied  to  timber  for 
the  double  purpose  of  fire-proofing  anil  preserving),  nnd 
one-thirtieth  that  of  alum.  Salt  is  used  in  most  effective 
refrigerating  mixtures.  Industrially,  however,  these  havo 
thus  far  only  a  minor  application  (see  Rkfrigeratous), 
but  under  all  conditions  where  a  temperature  below  25°  F. 
is  desired,  mixtures  of  salt  with  other  substances  are  cheap- 
est and  practically  the  most  efficacious.  Salt  1  part  and  2 
parts  dry  snow  or  pounded  ice  will  secure  a  reduction  of 
temperature  to  —  5°  ;  1  part  of  chloride  of  ammonium,  2  of 
salt,  and  5  of  snow  will  reduce  it  to  —  12°  ;  1  part  of  nitrate 
of  ammonia  and  1  of  salt,  combined  with  1\  parts  of  snow 
or  pounded  ice,  will  reduce  it  to  —  25°.  A  cold  even  more 
intense  may  be  obtained  by  special  manipulation  of  the 
materials,  not  necessary  to  mention  in  detail  here.  Freez- 
ing mixtures  of  salt  and  ice  were  first  discovered  in  Italy 
more  than  200  years  ago,  and  suggested  the  modern  art  of 
making  ice-cream.  James  A.  Whitney. 

Salt  (Henry),  b.  at  Lichfield,  England,  about  1780; 
accompanied  Lord  Valentia  in  1*02-06,  in  an  artistic  ca- 
pacity, upon  his  travels  in  Egypt,  India,  and  the  East,  and 
made  a  first  visit  to  Abyssinia  1805,  of  which  an  account 
appeared  in  Lord  Valentia's  travels;  was  sent  to  Abyssinia 
in  a  diplomatic  capacity  to  negotiate  an  alliance  Jan., 
1809;  returned  Jan.,  1811;  was  appointed  consul-general 
in  Egypt  1815,  and  made  fine  collections  of  Egyptian  an- 
tiquities, employing  Belzoni  as  his  agent.  D.  at  a  village 
between  Cairo  and  Alexandria  Oct.  'Mi,  1827.  He  published 
a  sumptuous  volume  of  engravings  of  scenes  in  India, 
Abyssinia,  and  Egypt  (1809),  a  Voyage  to  Abyssinia/  with 
36  platen  (4to,  1814),  Eyypta,  a  Descriptive  Poem  (1824), 
and  an  Esstty  mi  Dr.  Yohiuj'h  nnd  Ckampollion's  Phonetic 
System  of  Hicrot/fyphics  (1825).  His  Correspondence  was 
issued  in  1834,  with  a  Biography  by  J.  J.  Halls. 

Salt  (Sir  Titcs),  Bart.,  b.  at  Morley,  England,  in  ISO:',; 
educated  at  Wakefield ;  was  for  some  years  associated  in 
business  with  his  father,  who  was  a  wealthy  wool-dealer; 
commenced  business  in  a  small  way  as  a  woollen  manufac- 
turer at  Bradford  L834  ;  rapidly  acquired  a  fortune,  and  in 
1853  began  near  Shipley,  on  tho  banks  of  the  Aire  (since 
called  Saltaire — i.  e.  Salt-Aire),  the  erection  of  :i  model 
manufacturing  village  on  a  colossal  scale,  which  has  been 
truly  called  a  "  palace  of  industry."  The  factory -works  now 
I  1876)  embrace  more  than  20  acres,  and  the  village  consists 
of  nearly  1000  houses,  built  expressly  lor  the  workpeople 
with  all  the  appliances  of  eomfort  which  the  builders'  art 
has  introduced  in  modern  times.  Sir  Titus  was  tor  many 
years  a  magistrate  and  deputy  lieutenant  of  the  West  Hid- 
ing of  Yorkshire  ;  served  as  mayor  of  Bradford  and  presi- 
dent of  tho  chamber  of  commerce;  sat  in  Parliament  for 
Bra  Iford  as  an  advanced  Liberal  1859-61,  and  was  made  a 
baronet  Oct.,  1869.  lie  was  the  head  of  the  groat  house  id 
Titus  Salt,  Sons  &  Co..  known  as  among  the  largest  em- 
ployers <d'  labor  in  Yorkshire;  was  a  liberal  benefactor  to 
orphan  and  lunatic  asylums,  hospitals,  and  other  benevo- 
lent institutions,  as  well  as  to  public  parks,  schools,  and 
libraries j  and,  as  a  memorial  of  the  esteem  of  the  people 
of  Bradford,  was  bonorc  I  by  the  erection,  in  the  centre  of 
the  citv,  of  a  lino  marble  statue,  unveiled  by  tho  duke  of 
Devonshire  Aug.  1,  1874.     1).  Dee.  20,  1870".' 

Sal'ta,  town  of  tho  Argentine  Republic,  South  America, 
capital  of  tho  state  of  tho  same  name,  in  lat.  24°  15'  S.,  Ion. 
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61°  it)'  W.,  ■  I  plain,  ""  Uie  small  river  Arias. 

i  i  onsiderablc  trade,  especi- 
ally wiili  B 

limatc  ia  not  healthful  on  aooounl  ..1'  the 
.,■   surrounding   water-courses.      P. 

Salt  Creek,  tp.,  Maso III.     P.  1 102. 

Salt  Creek]  tp.,  Do  ratui  oo.,  hid.     P.  1687. 

Salt  Creek,  I    .  Franklin  oo.,  Ind.     P.  1223. 

Sail  Creek,  tp.,  Ja  ske io.,  [nd.     P. 

Sail  t  reek,  tp.,  Monroe  oo.,  Ind.     1'.  636. 

Salt  Creek,  tp.,  D  la.     P.  B89. 

Bait  Creek,  tp.,  Tama  eo.,  [a.    P.  1118. 

Salt  Creek,  tp.,  Mitoholl  oo.,  Kan.     P.  10. 

sail  Creek,  tp.,  Cass  oo.,  Neb.     '<' 

Ball  Creek,  tp.,  Ho  king  o  >.,  0.    P.  I 

salt  Creek,  tp.,  Hoi 

Sail  Creek,  tp.,  Muskingum  co.,  0.     P.  1131. 

Salt  Creek,  tp.,  Piokawa]  0.     P.  1750. 

salt  Creek,  tp.,  Wayne  oo.,  0.     P.  1588. 

Salt  Creek,  p.  v.,  cap.  of  Juab  eo.,  I  t. 

Sal  ter    I  0.  I'.,  b.  al  Boston,  Mass,  in  1723; 

graduated  al    Hi  j      ''ll  medicine  and 

theology,  and  was  minister  of  Mansfield,  Conn.,  from  June 
27,  irii.  i  ,  Lpr.  II.  1787.     He  gave  a  farm  worth 

I  to  1  ale  College  to  [iruiuutc  the  study  of  Hebrew  and 
Oriental  langu 

Salter  (Willi A*  D.),  b.  in  New  fort  City  in  17'Jl: 
U.  S.  navj  a-  a  midshipman  1809;  served  on 
I  the  Constitution  during  her  action  with  the  Guerriere 
18I2|  beoame  captain  L8S9;  retired  after  forty-six  years' 
active  service  1855  |  was  in  command  at  the  Brooklyn  navy- 
yard  1856  59j  beoame  commodore  un  the  retired  list  July 

16,  1862, an  I  wai  I missioncr  In  examine  vessels  I'n i'  the 

war  department  1863  66.   D.  Elisabeth,  N.  J.,  Jan.  5, 1869. 

Saltillo.  town  of  the  Mexican  confederation,  capital 
of  the  state  ol  '  loahuila,  on  the  Tigre,  is  regularly  built,  and 
had  in  1831,31,000  inhabitants,  out  has  greatly  declined 
during  tin-  wars,  and  1ms  now  about   15,000  inhabitants. 

lr  was  i'. tied  in  1586,  and  incorporated  onder  the  name 

..!  I ie  Vioario  in  1827.   Seven  miles  from  this  plaee  was 

the  battle  of  Bueha  Vista  (which  see). 

Saltillo,  p. -v.,  Lee  co.,  Miss.,  on  Mobile  and  Ohio 
R.R.     P.  II-. 

Saltillo,  v..  Harrison  tp..  Perrv  CO.,  O.,  on  Cincinnati 
an  1  Muskingum  Valley  R.  R.     P.  83. 

Salt  Lake.    See  Bri  i    Salt  Lake,  and  Lakes. 

Sail  Lake,  count]  of  N.  Utah,  lying  S.  E.  of  Groat 
Sail  Lake,  intersected  by  Jordan  River  and  traversed  in 
B.  pari  by  the  Wahsatcb  Mountains;  has  a  soil  along  the 
base  ol  the  mountains  which  is  naturally  Bterile,  but  has 
been  made  productive  by  irrigation;  is  orossed  by  several 
railroads;  has  important  mines  of  gold  and  numerous  manu- 
factories. Staples,  wheat,  potatoes,  hay,  wool,  end  butter. 
Cap.  Sail  Lake  city.    Area.  1200  sq.  hi.     P.  is,:;:;:. 

Salt  Lake  City,  city,  and  oap.  of  Salt  Lake  co.  and 
of  Utah  Territory,  11   miles  from  Ureal   Salt   Lake,  at  the 


i  It;  Hall,  .■sail  Lake 

base  'if  the  Wabsai  -h  Mountains,  near  the  inter-. 

41st  parallel  with  the  1 12th  meridian,  with  other  mountains 

20  miles  W.  and  S.,  giving  it  a  picturesque  situation.     It 


is  in  every  sense  the  metropolis  of  Utah  and  of  the  Mor- 
who  founded  it  in  lol7,  and  have  since  extended 
their  settlements  150  miles  N.  and  "."ill  S.  The  census  of 
L870  ga\  e  it  U.s.'i  I  inhabitants,  and  the  population  has  in- 
1  I  to  20,000  since.  The  streets  are  137  feet  wide,  and 
the  blocks  are  10  rods  square.  Water  is  conveyed  along 
the  streets  for  irrigation  and  other  uses,  and  the  shade  and 
ii  mi  trees  render  the  city  a  conspicuous  contrast  with  tho 
country  at  large.     The  site  covers  more  than  9000  acres, 

no!  'eths -fourth  of  whicb  is  as  yet  occupied.    Utah 

Central   It.  K.  connects  the   city   with  Union   and   Central 
Pacific  R.  Ls.at  Ogden,  36  miles  N.     This  and  Utah  North- 


ern 11.  R.  give  it  rail  communication  to  Franklin,  Id..  120 
miles  N.,  to  be  extended  to  Soda  Springs  and  the  Northern 
Pacific  ultimately,  with  a  branch  down  Snake  River  through 
Idaho  to  the  mouth  of  the  Columbia.  Utah  Southern  Ii.  R. 
is  completed  to  Nephi,  about  100  miles  S.,  along  the  base 
of  the  Wahsatch  Range.  From  this  branch  off  narrow-gauge 
roads  into  tho  mining  cations.  The  stein-road  is  the  com- 
mon gauge,  and  is  to  be  extended  as  rapidly  as  possible  to 
St.  George  and  the  Southern  Pacific.  The  Utah  Western 
is  but  just  begun.  It  is  designed  to  reach  South-western 
Utah  and  South-eastern  Nevada.  All  the  Utah  railroads 
but  the  Utah  Central  and  the  Utah  Southern  are  3-fect 
gauge.  The  city  is  lighted  by  gas.  and  has  0  miles  of 
-1 1  eel  railroad.  It  has  several  graded  schools,  inclusive  of 
the  University  of  Deseret,  a  Territorial,  a  city,  and  a  Ma- 
sonic library,  a  museum  of  the  productions  and  curiosities 
of  the  region,  3  daily  and  weekly  newspapers,  a  weekly  in 
the  Scandinavian  tongue,  and  some  minor  periodicals.  Tho 
city  ball  cost  $70,000,  but  the  most  remarkable  building  is 
the  Tabernacle,  the  Mormon  place  of  assembly  for  worship. 
Ii  contains  an  organ  second  in  si/.c  only  to  the  big  organ 
of  Boston,  cost  S.iOO.OOO.  and  will  seat  7000  to  SHOO  people. 
There  arc  .Masons'  and  Odd  Fellows' halls,  Congregational, 
Presbyterian,  Episcopal,  Methodist,  and  Roman  Catholic 
oburches,  and  many  relief  and  benevolent  societies.  From 
its  founding  until  recently  the  city  suffered  from  the  exclu- 
si\  e  policy  of  the  .Mormons,  but  with  the  advent  of  railroads 
other  influences  began  to  be  felt,  and  the  city,  after  a  long 
and  feeble  infancy,  is  about  entering  on  the  race  of  growth 
and  progress  common  to  other  cities  centrally  located  with 
respect  to  large  areas  of  country.  O.  J.  IIollister. 

Salt  Lick,  tp.,  Perry  co.,  0.     P.  1349. 

Salt  Lick,  tp.,  Fayette  co.,  Pa.     P.  1209. 

Salt-Miues  of  Louisiana.  An  extraordinary  de- 
posit of  salt  was  discovered  in  1861  in  sinking  a  well  on 
the  estate  of  Judge  Daniel  Avery  on  Petit  Ansc  Island,  on 
the  sea. oast  of  Louisiana,  lat.  29°  50'  N..  Ion.  91°  55'  W. 
The  discovery  served  the  Confederacy  with  a  supply  of 
-all  during  the  latter  years  of  the  war.  Petit  Anse  is  an 
island  of  some  5000  acres,  rising  160  feet  out  of  the  sea- 
inar-h  that  lies  along  the  coast  30  miles  in  width.  It 
was  covered  with  a  forest,  and  has  been  long  inhabited 
and  cultivated.  The  mine  was  an  amorphous  mass  of 
rock  -;ilt.  it-  crest  about  20  feet  underground,  and  some 
50  feet  below  the  summit  of  the  island.  The  salt  was 
a  pure  muriate  of  soda,  and  was  mined  without  dirt 
or  other  foreign  matter.  Its  solidity  was  complete,  with- 
out seams  or  cleavage,  or  any  evidenco  of  crystalline 
structure.  Blocks  of  crystal  were,  however,  found  upon 
the  surface  of  the  ma--.  A  shaft  was  sunk  some  50 
feet  into  the  salt,  and  thence  a  10- foot  tunnel  was  run  to 
the  westward  100  yards,  and  another  some  distance  in  tho 
opposite  direction,  and  vet  no  indication  appeared  of  com- 
ing to  the  margin  of  the  deposit.  Tunnelling  was  very 
difficult,  because  it  was  not  aided  by  cleavage.  Blasting 
marred  the  purity  of  the  product.     An  amount  of  about 
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200(1  tons  was  mined,  and  carried  to  the  surface  by  an  ele- 
vator. It  was  designed  to  push  the  tunnel  to  the  steep 
portion  of  the  island,  whore  it  would  emerge  above  the 
level  of  the  marsh,  and  where  a  bayou,  navigable  for 
aohooners,  would  bear  the  freight  2  miles  to  Cote  Blanche 
Bay  and  to  the  Ghdf.  The  facilities  forgetting  to  New 
Orleans  and  the  markets  of  the  world  were  all  that  ooald 
be  desired.  A  contract  upon  royalty  was  made  in  L868,  but 
the  works  were  not  completed  when  the  contractor  died, 
and  the  work  was  suspended.  It  has  not  been  resumed. 
So  vast  an  amount  of  rook-salt,  so  convenient  to  market, 
has  m>t  elsewhere  been  found  on  this  continent.  The  geo- 
graphical position  of  this  mine  is  in  the  parish  of  Iberia, 
La.,  about  10  miles  S.  of  Iberia,  the  parish-seat,  upon  the 
river  or  Bayou  Techc.  A  dike  and  plank-road  reaches  the 
island  across  the  marsh,  about  3  miles.  The  alluvion  of 
the  Mississippi  extends  to  the  mouth  of  Vermilion  River 
in  the  bay  of  the  same  name.  This  embraces  Belle  Isle, 
Cflte  Blanche,  and  Petit  Anse,  diluvial  islands  within  the 
marsh  that  extends  from  the  Gulf  to  the  Toche,  and  on- 
ward some  30  miles  in  width  to  the  westward.  Several 
similar  islands  lie  along  the  sea-coast  beyond,  and  the  phe- 
nomena invite  further  exploration.  The  sulphur-mine  near 
Lake  Charles  is  in  evidence. 

Geological  Position. — Fossil  remains  of  the  Quaternary 
period  are  found  thickly  strewn  upon  and  beneath  the  sur- 
face of  the  island.  In  sinking  the  shaft  of  the  mine  the 
remains  of  pottery  were  found  in  great  quantities,  and  hu- 
man bones,  with  darts  and  stone  axes  of  various  kinds, 
and  with  and  above  them  the  bones  of  mammoths,  masto- 
dons, elk,  and  deer,  that  seem  to  have  frequented  the  salt- 
licks, as  cattle  and  horses  do  now.  From  the  vast  amount 
of  human  remains  and  rude  weapons,  it  would  appear  that 
men  had  been  attracted  thither  by  the  great  amount  of 
game  that  frequented  the  spot.  All  seem  to  have  been 
whelmed  in  one  catastrophe,  and  the  dispositions  since 
made  by  nature  have  not  borne  them  far  from  their  origi- 
nal sepulture.  The  waters  of  the  Quaternary  seas  over- 
took them  suddenly,  and  left  them  very  near  where  they 
perished.  The  depression  in  the  Gulf-level  has  permitted 
the  Mississippi  River  and  other  tributaries  of  the  Gulf  to  de- 
nude the  entire  Gulf-coast,  from  an  elevation  of  about  180 
feet  down  to  the  sea-marsh  level,  and  left  this  salt-block 
an  anomaly,  projecting  as  a  peak  from  tho  Cretaceous 
seas  in  which  it  was  probably  formed. 

Tho  salt-springs  of  Louisiana  were  somewhat  noted  as 
early  as  the  war  of  1S12.  Salt  was  at  that  time  made  in 
the  vicinity  of  Natchitoches,  and  carried  to  Sicily  Island, 
Natchez,  Opelousas,  and  even  to  New  Orleans.  The  springs 
are  20  and  30  miles  E.,  along  the  valley  of  the  Saline  Creek, 
nearly  at  the  level  of  the  Red  River  alluvion.  They  are 
copious,  and  were  again  worked  during  the  civil  war. 
They  have  not  since  been  worked  on  account  both  of  their 
distance  from  market  and  the  weakness  of  the  salino  water. 
A  series  of  less  copious  springs  is  traceable  from  far  in  the 
Cretaceous  formations  of  the  Arkansas,  down  past  these, 
which  issue  in  the  Eocene  Tertiary,  and  emerge  again  on 
tho  Castor,  40  and  00  miles  S.,  and  appear  to  pass  beneath 
the  alluvion  of  the  Washita  and  the  Red  River.  At  several 
points  in  the  great  alluvion  they  make  their  appearance 
down  to  the  coast,  their  connection  obscured  by  their  depth. 
The  Cretaceous  seems  to  underlie  Western  Louisiana.,  and 
to  1)0  charged  with  salt.  Possibly  the  salt-mine  of  Petit 
Anse  has  an  identical  origin.  C.  G.  Eorshey. 

Sal'tonstall  (Gurdon),  son  of  Col.  Nathan  and  great- 
gran  Ison  of  Sir  Richard,  b.  at  Haverhill,  Mass.,  Mar.  27, 
1066;  graduated  at  Harvard  16S4 ;  was  ordained  minister 
of  New  London,  Conn.,  Nov.  25,  1691 ;  was  distinguished  as 
an  orator,  and  took  so  active  a  part  in  politics  that  he  was 
made  governor  of  Connecticut  1707,  and  held  that  post 
until  his  death,  Oct.  1,  1721.  He  bequeathed  £1000  to 
Harvard  College  to  educate  students  for  the  ministry. — His 
eon,  Gnnnox,  b.  Dec.  22,  1708,  graduated  at  Yale  College 
I7-» :  became  brigadier-general  of  Connecticut  forces  1770  ; 
was  cashiered  for  misconduct  in  the  Penobscot  expedition 
1770,  ami  d.  at  Norwich  Sept.  10,  17S5. — DUDLEY,  son  of 
Gen.  Saltonstall,  b.  Sept.  s,  1 7-JS,  became  a  commodore  in 
tho  Continental  navy,  and  d.  in  the  West  Indies  in  1796. 

Saltonstall  (LEVBBETT),  LL.D.,  son  of  Dr.  Nathaniel 
(1746-1815)  and  grandson  of  Richard  (170^-50),  b.  at 
Haverhill,  Mass.,  June  L3,  17&3j  studied  at  Phillips  Acad- 
emy, Exeter,  N.  II.;  graduated  at  Harvard  1802)  com- 
menced the  practice  of  law  at  Salem  1805;  attained  em- 
inence in  his  profession  ;  was  a  member  of  several  learned 
societies,  including  the  Massachusetts  Historical  Society, 
to  whose  Collection*  (2d  scries,  vol.  iv.)  he  contributed  an 
Bietortcal  Sketch  of  Haverhill;  served  frequently  in  the 
general  court;  was  a  State  senator  is:1, 1  ;  chosen  Presiden- 
tial elector  1S3G  ;  was  mayor  of  Salem  L836-38,  and  mem- 
ber of  Congress  lS:iS-t:J.     D.  at  Salem  May  8,  18-15,     By 


his  will  he  gave  a  large  portion  of  his  library  to  Phillips 
(Exeter)  Academy  and  a  sum  of  money  to  the  library  of 
Harvard  University. 

Saltonstall  (Sir  Richard),  b.  at  Halifax,  England,  in 
1580,  son  of  Sir  Richard,  who  became  lord  mayor  of  Lon- 
don 1^07;  came  to  Massachusetts  ae  assistant  governor  to 

Winthrop  1030;  was  associate!  with  Mr.  Phillips  in  the 
foundation  of  Watertown  L630,  but  wont  back  to  England 
the  following  year,  and  never  returned  In  Massachusetts, 
though  he  continued  through  lite  an  influential  friend  of 
the  colony  and  was  a  patentee  of  Connecticut.  In  1051  he 
wrote  a  letter  to  the  Massachusetts  ministers  Cotton  ami 
Wilson  remonstrating  against  the  persecution  of  men  for 
their  religious  opinions.  I».  in  England  about  L658. 
Through  his  sons,  who  settled  in  Massachusetts,  ho  was  an- 
cestor of  all  who  have  borne  the  name  in  New  England. — 
Richard,  b.  at  Woodsome,  Yorkshire,  England,  in  1010, 
was  an  early  settler  of  Ipswich,  was  assistant  governor 
1637,  befriended  the  regicides  Uofle  and  Whallov,  and  pro 
tested  against  the  introduction  of  negro  slavery  into  tho 
colony.     D.  at  Hulmc,  England,  Apr.  29,  1694. 

Saltonstall  (RxCHABD),  b.  at  Haverhill,  Mass.,  June 
14,  1703;  graduated  at  Harvard  1722;  was  frequently  a 
member  of  tho  general  court  and  of  the  executive  council  ; 
was  a  scientific  and  practical  farmer,  and  also  learned  in 
the  law  ;  was  chairman  of  the  commission  for  settling  the 
boundary-line  between  Massachusetts  and  New  Hampshire 
177,  and  was  judge  of  the  superior  court  nearly  twenty 
years  (1736-55).     D.  Oct.  20,  1756. 

Saltpetre.  See  Nitre,  Nitrates,  and  Nitric  Acii>, 
by  Henry  Wurtz. 

Salt  Point,  fcp.,  Sonoma  co.,  Cal.     P.  10SS. 

Salt  Pond,  tp.,  Saline  co..  Mo.     P.  2895. 

Salt-Rad'icals,  in  chemistry,  a  term  used  in  a  certain 
system  of  chemical  theory,  much  in  vogue  during  the  mid- 
dle of  the  present  century,  and  not  even  yet  wholly  aban- 
donee! by  all,  though  the  present  prevailing  school  of  the- 
orists substitute  chiefly  another  system  of  radicals,  of 
which  hydroxyl  (110)  is  the  main  cornerstone.  The  ne- 
cessity, or  assumed  necessity,  of  some  radical  theory  arises 
from  an  inherent  attribute  of  the  human  mind.  Whether 
from  tho  effect  of  irresistible  analogies,  or  from  the  pro- 
founder  working  of  an  implanted  instinct,  the  mind  of  man 
expects  to  find  universal  harmonics  extending  throughout 
the  scheme  of  nature.  When  these  are  not  recognizable 
upon  the  surface,  the  mind  seeks  to  discover  them  by  the 
invention  of  hypotheses;  and  when  one  such  hypothesis  is 
found  to  reconcile  and  explain  extended  series  of  diversi- 
fied facts,  and  to  assist  us  in  our  belief  in  the  harmony  of 
nature,  we  call  it  a  generalization,  and,  by  those  who  deem 
it  thoroughly  well  established,  a  theory.  The  vast  multi- 
tude of  substances  known  to  chemists  range  themselves,  in 
general,  into  at  least  seven  natural  groups,  which  may  be 
thus  designated  freadopting  two  good  terms  used  by  Kcrzc- 
lius  which  have  fallen  into  unmerited  disuse)  :  metallic  ele- 
ments, halogen  elements,  amphigen  elements,  actofa,  basesf 
hydrate8t  and  ealte.  Under  the  latter  term  is  included  an 
enormous  group  of  compounds  which  result  largely  from 
the  bringing  together  of  an  acid  with  a  base,  another  re- 
sult being  the  simultaneous  disappearance  of  positive  aoidio 
and  basic  qualities,  and  the  appearance,  in  the  resulting 
compound  salt,  of  the  negative  quality  called  neutrality. 
It  is  undeniable,  however,  that  large  and  important  fam- 
ilies of  neutral  salts — common  salt,  from  which  the  name 
of  the  class  comes,  being  itself  an  example — might  be 
formed  without  the  intervention  of  either  acid  or  base; 
that  is,  by  tho  interaction  or  combination  of  a  metal  with 
a  halogen  clement,  cither  chlorine,  bromine,  or  iodine.  One 
object  of  the  older  salt-radical  theory  was  to  generalize  <itf 
saha  under  one  law  of  formation  and  structure;  and  this 
was  accomplished  by  the  invention  of  a  great  number  of 
supposititious  radicals  (sec  RADICALS),  there  being  one  cor- 
responding With  every  known  oxygen  acid.  The  process 
of  nature  in  the  formation  of  salts  of  oxygen  acids,  in  or- 
der to  conform  with  her  supposed  uniform  law,  involved  the 
leaping  over  of  the  oxygen  of  the  base  to  the  acid,  and  its 
coalescence  with  the  latter  into  a  compound  radical.  Some 
examples  arc  as  follows: 

Anhydrous  .sulphuric  acid  and  water  (SC^and  HaO)  were 
Supposed,  when  combining,  to  form  the  compound  H2.SO4, 
S<>t  being  the  compound  radical  formed.  So,  likewise,  if 
any  other  basic  oxide  he  used  instead  of  water,  we  must 
have,  according  to  the  atomicity  of  tho  metal — 

In  the  case  of  monadic  metals M«0    -f  SO^   =  MV.S(>4. 

[n  the  case  of  dyadic  metals MO      hS09       m>i>,. 

With  tetradic  and  I  dioxides M<>2    -  2SOa      M  .2S(L. 

bexadtc  metals,  jsesquioxides,  Ma03  f-  3SOa  —  Mg.8S<  >v 

Tho    radical    SO4  was   called    both   lt  sulphatoxygen"   and 
"  oxyaulphion"     In  the  case  of  nitrates,  another  radical 
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died  " nitratoxyrjen"  or  "oxynitrion,"   was  be- 

:  ir  transformAtions,  RCsO  and 

v.o6.     In  our  present  prevail- 

Doution   for  the  nitrates,  however,  them 

bJ   theorj,  should  contain  a  radical 

lows: 

M.O   +N,Os       .  H  N 
MO  NjO«        M-N 

M   0  INjO,        2  M  SNO 

M«>_        8N,0        M  iN«v 
The  argument-  presented  for  the  ^ult-ra'liL-al  theory,  or  the 
nn. u  uf   hypotheses   which    passed    under   that 
«  follows:  ill  [t  brings  under  the  same  binary 
type  the  different  families  of  neutral  salts,  oxygen  or  am- 
or haloid  salts,  and  others,  such  as 
sulphur  salts,  ell  of  which  ate  believed,  frith  reason,  to 
eonstitute  ouo  natural  family,  and  therefore  necessarily  to 
natural  link  or  bond  of  relationship.     The  sup- 

Coaed  sail  radioahl  mnsl  be  similar  in  their  functions  to  the 
alogen  clement-,  and  to  that  known  and  admitted  coui- 
poun  i  -  lit  radioal  cyanogen,  t  \.  Boms  even  went  so  far 
a-  in  claim  that  this  makes  hydrated  aeidfl  to  be  u  salts  of 
hydrogen/'  as  u  was  expressed,  thus  virtually  abolishing 
;»■■*  ai  a  di.-tinct  tamil\.  (2)  It  explains  the  fad 
that  neutral  or  so-called  "  normal  "  monobasic  salts  contain 
in  genei  al  as  many  equivalents  of  acid  as  there  are  oxygen 
slants  in  the  base,  afl  illustrated  in  the  above  equa- 
tion-. (3]  It  bas  been  thought  to  put  in  a  simpler  light 
the  relation  to  hydrated  acids,  both  in  simple 

solution-processes  upon  metals  and  in  electrolysis  of  me- 
tallic salts.  In  a  solution  of  a  metal  in  sulphuric  hydrate, 
for  example,  the  reaction  will  be  as  follows  :  H3.SO4  +  Mj  = 
H1.SO4  I   II.-,  parallel  t<>  that  in  the  case  of  hydrochloric 

ail.  Il.i'l    J    M  -  M.CI    rH. 

In  electrolysis  of  ^  metallic  sulphate  in  solution,  the 
tags  is  tlie  simple  decomposition  of  Mt-SOj  into  Ma 
and  S<  '4.  the  metal  appearing  as  such  at  the  cathode,  while 
at  the  anode,  if  this  be  of  the  same  metal,  the  sulphat- 
oxygen  simply  takes  it  up  again  to  form  sulphatoxide,  or 
aise  sulphate;  the  whole  being  precisely  parallel  to 
the  electrolysis  of  a  metallic  ohloride  in  solution. 

The  arguments  against  the  salt-radicals  arc  as  follows, 
one  or  two  of  these  being  probably  presented  here  for  the 
ti r - 1   time:   (1)   The  necessity   of  BJ0    indelinite  number  of 

distinct  hypotheses,  one  for  each  known  oxygen  acid.  (2) 

The  failure,  thus  far,  to  isolate  any  of  the  salt-radicals, 
with  the  property  of  performing  directly  the  functions  of 
a  true  eleotro-negative  radical,  like  cyanogen  or  chlorine. 
A-  an  example  we  may  cite  the  case  of  the  compound  SO3, 
which  should  be  the  salt-radical  of  the  sulphites.  We 
1 1  therefore  reasonably  expect  that  at  least  some  metals 
would  directly  combine  with  bOj  to  form  sulphites.  Never- 
theless,  no  Buoh  oase  is  yet  on  record.  With  mercury  this 
compound  forms  tulph  its,  not  sulphite,  with  simultaneous 
evolution  of  sulphurous  anhydride.  On  iron,  zinc,  and 
copper  at  the  ordinary  temperature  SO3  has  no  action  at 
all.  (3)  In  case  of  polybasic  acids — like  phosphoric  acid, 
for  example — each  class  of  salts  formed  requires  a  different 
*■  oxypAosjpAtOH  "  salt-radical.  In  our  present  notation  this 
involves  real  complexity,  it  being  indeed  impossible  to 
formulate  the  bibaaic  salts  or  pyrophosphates  in  reasonable 
conformity  with  the  others.     Thus,  while  the  orthophos- 

Slate  and  metaphosphate  of  soda  may  be  ST&S.P04  and 
a.POs,  the  pyrophosphate  must  have  the  cumbrous  ex- 
>n  Xa4.IV  >;.  (4)  The  salt-radicals,  if  admitted,  seem 
to  carry  us  too  far.  In  the  abolition  of  the  class  of  acid 
hydrates  is  really  involved,  by  the  tame  arguments,  the  abo- 
lition of  all  hydrates  whatever  containing  replaceable 
watei  or  hydrogen,  inoluding  alkaline  KydraU  1 ;  for  if  the 
solution  of  /.iii''.  wiili  evolution  of  hydrogen,  by  sulphu- 
ric hydrate  argues  the  formation  of  such  a  molecule  as 
Zn.   3  •   not  the  solution  of  the 

same  metal  by  potassie  hydrate,  with  the  evolution  of  hy- 
drogen, argue  the  formation  of  the  molecule  Zn.iK.n.,, 
from  Bf(Ki0s)7  Indeed,  the  prevailing  school  of  chem- 
ical theorists— whioh  may  be  called  the  hydroxy]  school — 
admit  the  radical  K:n,  (,,r  rather  ICO)  as  "  potassoxyl." 
Hence,  the  tendency  of  these  speculation-  i-  to  the  gen- 
eralization, or  classification  into  one  natural  group,  of  all 
kind-  igether  with  all  the  hydrates,  both  of  acids 

an  I  o!    ' 

c  years  the  aim  of  the  Leading  school,  indeed, 
with  reference  to  acids  and  bases,  both  anhydrous  and 
hydrated,  has  been  to  attempt  what  they  deem  a  still  wider 
generalisation,  which  substitutes  for  the  original  salt-rad- 
ieali  another  class  of  radicals,  equally  hypothetical,  of 
which  hydroxy]  is  one  type,  while  others"  are  known  as 
tulpkmrylj  phosphoryi,  uitryl,  and  so  on.  Thus,  .sulphur- 
ic, nitric,  orthophosphorio,  and  metaphosphoric  hvdrates 
are  1  them  as  2H0.80*  HO.NOj,  HO.POj,  and 

3110. PC.     In  these  cases,  apparent  simplicity,  at  least  of 


notation,  is  attained,  at  the  expense,  however,  of  an  indefi- 
nite multiplication  of  subsidiary  hypotheses.  To  get 
pyrophosphoric  hydrate  into  this  system  they  suppose  it 
to  bo  a  compound  of  ortho-  and  metaphosphoric  hydrates  ; 
thus,  4H0.P0.P0t,  These  modern  improvements,  there- 
fore, upon  the  salt-radical  theory  would  give  for  the  corre- 
sponding sodium  salts,  containing  natooxyl  (NaO),  as  they 
arc  formed  by  the  simple  substitution  of  Na  for  H  in  the 
above  hydroxyl  formulu),  the  following  expressions: 

Sodium  sulphate 2(NaO).S02. 

Sodium  nitrate NaO.N02. 

Sodium  orthophosphate NaO.P03. 

nil  pyrophosphate 4NaO.PO2.P0. 

Bodium  metaphosphate 3NaO.PO. 

It  will  be  observed  here  that  the  original  idea  of  the  older 
Balt-radioalists,  of  obtaining  a  parallelism  of  constitution 
between  the  haloid  and  amphide  families  of  salts,  is  en- 
tirely lost  sight  of.  (For  the  nature  and  constitution  of 
salts"  and  acids  see  Salts,  Chemical  Nature  of,  and  Vol- 
1  mks,  Molecular.)  Henry  Wurtz. 

Salt  Range,  or  Kalabagh  Mountains,  a  moun- 
tain-group of  the  Punjaub,  India,  extends  from  the  north- 
eastern  boundary  of  Afghanistan  to  the  Jhylum,  a  dis- 
tance of  about  200  miles.  It  is  only  2500  feet  high,  but 
its  bold  peaks  and  steep,  wild  precipices,  consisting  of 
granite,  gypsum,  and  layers  of  almost  perfectly  pure  rock- 
salt,  are  completely  without  vegetation,  and  present  a  bar- 
ren and  forbidding  aspect. 

Salt  River,  tp.,  Adair  co.,  Mo.     P.  1164, 

Salt  River,  tp.,  Audrain  co.,  Mo.     P.  6602. 

Salt  River,  tp.,  Knox  co.,  Mo.     P.  2120. 

Salt  River,  tp.,  Pike  co.,  Mo.    P.  379. 

Salt  River,  tp.,  Ralls  co.,  Mo.     P.  1337. 

Salt  River,  tp.,  Randolph  co.,  Mo.     P.  782. 

Salt  River,  tp.,  Schuyler  co.,  Mo.     P.  1115. 

Salt  River,  tp.,  Shelby  co.,  Mo.     P.  1986. 

Salt  Rock,  tp.,  Marion  co.,  0.     P.  351. 

Salts'burg,  p.-b.,  Conemaugb  tp.,  Indiana  co.,  Pa.,  on 
Conemaugh  River  and  on  Western  division  of  Pennsvlva- 
nia  R.  R.     P.  659. 

Salts,  Chemical  Nature  and  Definition  of. 
(Sec  further  under  Salt-Radicals.)  The  importance  of 
salts  as  a  class  is  greater  than  that  of  any  other  group  of 
chemical  compounds,  inasmuch  as  they  must  almost  indef- 
initely outnumber  all  other  groups  put  together.  Each 
acid,  and  each  simple  and  compound  electro-negative  or 
acidic  radical,  forms  independently  as  many  salts  as  there 
are  basic  oxides  or  other  basic  bodies  that  can  combine 
with  the  acids,  ami  as  there  are  metals  or  basic  radicals 
that  can  combine  with  the  acidic  radicals.  Polybasic  salts 
and  double  salts,  and  variations  in  crystal-water,  combine 
to  swell  the  possible  salts  to  a  number  which  is  next  to 
illimitable,  and  practically  quite  incalculable.  The  clawi- 
Jication  of  such  a  huge  number  of  substances  is  of  the 
most  essential  importance  to  science,  and  until  we  shall 
have  discovered  those  laws  of  molecular  constitution  and 
structure  which  alone  can  furnish  a  real  and  enduring  sys- 
tem of  classification,  and  a  nomenclature  founded  on  fact 
and  not  on  hypothesis,  some  will  wisely  continue  to  prefer 
such  provisional  and  imperfect  groupings  as  present  them- 
selves upon  the  surface  of  things;  some  of  which  indeed, 
for  all  we  know,  may  yet  be  found  to  furnish  indexes  to 
the  real  system  of  nature,  as  yet  inscrutable  to  our  merely 
superficial  knowledge  or  masked  by  our  prevailing  artificial 
hypothetical  views. 

The  best  general  and  comprehensive  definition  of  salts  as 
a  natural  class  that  can  be  given  is  as  follows:  Bodies 
formed  by  the  interaction  of  an  electro-negative  or  acidic 
element,  radical  or  compound,  with  an  electro-positive  or 
basylic  element,  radical  or  compound,  in  which  neutrality 
is  engendered,  with  mutual  neutralization  and  disappear- 
ance of  pre-existent  acidity  and  basicity. 

If  we  try  to  make  a  classification  of  salts  based  upon  the 
present  classification  of  the  elements  into  groups  according 
to  their  atomicity,  so  called — a  grouping  which  would  ap- 
pear to  have  a  certain  foundation  in  nature — we  meet  soon 
with  obstacles  of  a  baffling  character,  there  being  many 
unmistakably  natural  groups  or  series  of  salts  which  present 
no  parallelism  with  these  atomicity-groups.  To  mention  a 
few  examples  among  the  many  striking  ones  that  present 
themselves  :  Among  the  basylic  monads  we  have  silver  and 
thallium,  than  which  scarce  any  metals  present  less  natural 
parallelism  or  relationship,  either  as  elements  or  in  salts, 
to  the  alkali  metals  or  to  hydrogen,  among  which  they  fall 
according  to  the  ao  tepted  atomicity-groupings.  Among 
the  basylic  dyad*  we  have  mercury  and  copper,  classed  with 
the  natural  group  of  the  earthy  metals.  Among  the  tetrad 
metals  tin,  platinum,  and  load  fall  together.     Among  the 
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acidic  or  negative  monads  fluorine  is  placed  with  chlorine, 
bromine,  and  iodine,  which  is  at  least  dubious,  its  relation- 
ship to  oxygen  being  much  closer.  Oxygen  itself  falls  with 
the  dyad  negatives,  sulphur,  selenium,  and  tellurium,  with 
very  few  satisfactory  natural  analogies  to  support  the  ar- 
rangement, and  numerous  irreconcilable  differences  against 
it.  Roron  is  also  widely  separated,  as  a  triad)  from  its 
natural  relatives,  carbon,  silicon,  and  titanium,  which  are 
undeniably  dgadic-tetradic  elements,  and  is  put  with  the 
phosphorus-group,  with  which  we  also  find  gold. 

The  rude  provisional  classification  of  salts,  which  must 
apparently  even  yet  be  reverted  to  if  we  wish  to  escape 
hypothetical  or  speculative  views  founded  upon  radical 
systems  (such  as  are  commented  on  under  the  head  of 
Salt-Radicals,  which  see),  is  that  of  Berzelius,  this  being 
now  just  half  a  century  old,  having  been  enounced  by  him 
upon  his  discovery  of  the  group  of  the  sulphur-salts  in 
1825-26.  Berzelius  made  two  general  grand  divisions  of 
most  salts,  the  haloid  salts  (aAs,  "  sea-salt ")  and  the  am- 
pkide  salts  (d^w,  "  both,"  referring  to  the  assumed  exist- 
ence of  the  acidic  or  negative  element  in  both  constituents 
of  the  salt).  The  haloids  include  those  apparently  simplest 
in  constitution,  consisting,  like  common  salt,  merely  of 
two  elements  or  radicals — one  positive  and  the  other  nega- 
tive— united  into  a  compound  more  or  less  neutral.  Whether 
this  greater  simplicity  is  real — that  is,  whether,  as  some 
have  conjectured,  the  haloids  may  not  possibly  contain  in 
their  molecules  as  mam/  atoms  as  the  amphides — remains  to 
be  ascertained,  as  ono  result,  probably,  of  successful  studies 
(such  as  have  not  yet  appeared  at  this  present  writing) 
into  the  subject  of  molecular  volumes.  (See  Volumes, 
MOLECULAR.)  A  few  examples  of  haloid  salts  are  NaCl, 
NH4C1,  KI,  KCN,  NH4.CN,  Fe-2C13,  Al2Cl6,  Bad*  AuCls, 
SnL'U,  SbClg,  WClsi  by  which  it  appears  clearly  enough 
that  this  classification  is  far  from  being  a  natural  one, 
for  even  in  this  simplest  class  a  very  great  variation  ex- 
ists both  in  types  of  composition  and  in  natural  relations. 
The  haloids  are  further  divided  into  acid,  basic,  and  neu- 
tral or  normal  salts,  these  divisions  being,  however,  largely 
arbitrary,  and  susceptible  of  no  consistent  and  systematic 
application. 

The  ampkide  salts,  according  to  Berzelius,  include  an 
enormously  greater  range  of  varieties.  His  group  of  am- 
phigen  elements,  like  the  more  modern  group  of  dyadic 
negatives,  contained  oxygen,  with  sulphur,  selenium,  and 
tellurium;  and  he  was  led  by  his  discovery  of  the  sulpho- 
salts,  or  double  sulphides,  to  endeavor  to  correlate  these 
with  oxygen-salts  under  the  general  designation  of  am- 
phides. This  generalization  has  even  been  extended  to  the 
contemplation  of  double  chlorides,  double  fluorides,  etc., 
as  belonging  to  similar  types,  these  being  called  chloro- 
salte,  fhta-safts,  and  so  on.  These  latter  views,  however, 
and  even  the  term  "  amphide"  itself,  have  fallen  (probably 
justly)  into  disuse  of  late  years,  though  the  other  term, 
"  haloid,"  still  holds  its  ground  to  some  extent  by  reason 
of  a  certain  convenience  of  application  it  possesses.  By 
far  the  most  numerous  and  important  of  the  so-called  am- 
phide groups  of  Berzelius  belong  now  to  what  we  term 
o.rifi/rn-salts,  composed  of  an  acidic  oxide  combined  with  a 
basylie  oxide.  Of  these  there  is  a  great  variety,  ono  im- 
portant occasion  of  this  being  variations  in  basicity  on  the 
part  of  the  acid,  by  virtue  of  which  variable  numbers  of 
equivalents  of  hydrogen  or  a  basylie  metal  are  required  to 
satisfy  the  combining  power,  or  "basicity,"  of  the  acidic 
oxide.     (See  Phospboric  Acids.) 

An  illustration  or  two  may  be  given  of  the  vague  under- 
standing and  imperfect  generalization  of  this  subject  yet 
possessed  by  us ;  which  makes  it  impossible,  without  hypo- 
thetical assumptions  (such  as  that  of  "hydroxyl"),  to 
classify  salts  rationally.  Thus,  by  the  view  of  the  illustri- 
ous Grftham,  that  hydrogen  is  a  metal — which  accords  with 
its  replaooability  by,  and  intcrchangeability  with,  metals — 
we  are  inevitably  forced  to  ignore  the  marked  natural  dis- 
tinction between  salts  and  acids,  the  latter  becoming  merely 
salts  of  hydrogen.  Another  similar  but  much  more  striking 
consideration  arises  from  the  fact  (altogether  undeniable, 
yet  generally  ignored  in  the  school-books)  that  there  is  no 
essential  difference  in  the  mode  of  action  of  several  highly 
basylie  metals  on  both  acids  and  alkalies.  The  so-called 
*■  hydrates"  of  the  alkalies  contain  hydrogen  in  the  same 
state,  and  replaceable  by  a  basylie  metal  (zinc,  aluminum, 
etc.)  exactly  in  the  same  way  as  in  acids,  this  hydrogen 
being  expelled  in  a  free  state,  with  formation  of  compounds 
of  t ico  lianic  n.ridi-H  ;  which  compounds  cannot  consistently 
be  called  salts,  and  have  as  yet,  indeed,  no  distinct  place  in 
any  system. 

An  entirely  consistent  and  comprehensive  theory  of  acids, 
bases,  and  salts  remains  yet  to  be  generalized  as  a  conse- 
quence of  further  discoveries  of  laws  and  relations  yet  unde- 
veloped, but  which  time  will  bring  forward.      II.  WuRTZ. 
Salt  Spring,  tp.,  Randolph  co.,  Mo.     P.  352G. 


Salt'ville,  p. -v.  and  tp.,  Washington  co.,  Va.,  on  the 
N.  fork  of  Holston  River,  is  connected  by  a  branch  rail- 
road with  Glade  Springs.     P.  2471. 

Salt'works,  v.,  Young  co.,  Tex.     P.  20. 

Salu'brity,  p. -v.,  Pickens  co.,  S.  C.     P.  1367. 

Salu'du,  p.-V.  and  tp.,  Jefferson  co.,  Ind.      P.  1682. 

Saluda,  tp.,  tireenville  co.,  S.  C.     P.  1701. 

Saluda,  tp.,  Lexington  CO.,  S.  C.     P.  792. 

Saluda,  p.-v.  and  tp.,  cap.  of  Middlesex  co.,  Va.  P. 
1715. 

Salute'  [Liit.  salus,  ealutis,  "health"]  originally  sig- 
nified the  expression  of  a  wish  for  the  health  of  another. 
It  now  denotes  a  complimentary  notice  of  an  officer  or  a 
ship-of-war  by  the  military  or  naval  authorities.  Salutes 
are  offered  by  the  presenting  of  arms,  the  dipping  of  colors, 
the  rolling  of  drums,  the  firing  of  guns,  the  manning  of 
yards,  etc.  The  U.  S.  national  salute  is  one  gun  for  each 
State.  The  President  is  saluted  with  21  guns;  the  Vice- 
President  with  17;  governors,  cabinet  officers,  and  gen- 
erals commanding  with  15;  U.  S.  or  foreign  envoys,  min- 
isters and  major-generals,  13 j  brigadier-generals,  II;  and 
foreign  ships  receive  gun  for  gun  for  all  they  fire  in 
salute. 

Saluz'zo,  town  of  Italy,  province  of  Cuneo,  about  33 
miles  S.  S.  W.  of  Turin,  near  the  opening  of  the  mountain- 
valley  of  the  Po  upon  the  plain  of  Piedmont.  The  town 
itself  stands  mostly  upon  the  plain,  while  from  the  charm- 
ing hills  near  and  behind  it  the  villas  of  the  Piedmontese 
nobility  command  views  of  great  beauty  and  grandeur,  the 
giant  Monte  Viso  forming  a  most  striking  feature.  The 
cathedral,  semi-Gothic  and  of  the  fifteenth  century,  the 
church  of  St.  Martin  and  St.  Rernard,  of  St.  Domenico,  etc., 
all  contain  objects  of  more  or  less  interest.  In  one  of  the 
public  squares  there  is  a  fine  monument  erected  to  Silvio 
Pellico,  who  was  born  here.  The  ancient  castle  of  the  mar- 
quises of  Salnzzo  is  now  used  as  a  prison.  Though  the  nu- 
merous antiquities  found  in  the  vicinity  prove  that  it  was 
once  occupied,  by  a  dense  Roman  population,  yet  this  town 
does  not  appear  in  history  until  the  eighth  century,  and 
only  assumes  importance  in  the  twelfth.  After  this  time 
as  a  marquisate,  sometimes  of  greater,  sometimes  of  less  ex- 
tent, it  played  a  conspicuous  part  in  the  mediaeval  history 
of  Northern  Italy,  the  lords  of  Saluzzo  being  always  dreaded 
as  enemies  and  courted  as  allies.  War  and  pestilence,  how- 
ever, at  last  (1630)  reduced  the  pop.  of  30,000  to  6000.  At 
present,  industry  and  commerce  are  reviving,  and  the  agri- 
culture of  the  district  is  prosperous.     P.  15,500. 

Salvador'  (Joseph),  b.  at  Montpellier  in  1796,  of  Jewish 
descent;  studied  medicine  and  took  his  degree  in  1810; 
settled  at  Paris,  and  devoted  himself  chiefly  to  the  study 
of  history;  wrote  in  1822  Loi  de  Mo'ise  ;  in  1828,  Histoire 
des  Institutions  de  Mo'ise  (3  vols.)  ;  in  1838,  Jisus  Christ  et 
sa  Doctrine  (2  vols.):  in  1846,  Histoire  de  la  Domination 
romaine  en  Judie  (2  vols.) ;  in  1859,  Pari*,  Home,  Jerusalem, 
on  la  Question  religieuse  au  19*  Steele  (2  vols.). 

Sal'vage  [Lat.  salvare,  "to  save"],  the  reward  paid 
for  saving  a  vessel  and  the  property  on  board,  whether 
saved  in  war  from  an  enemy  by  recapture  or  saved  from 
the  perils  of  the  sea.  The  recapture  in  the  first  ease  may 
be  from  a  pirate,  or  from  a  captor  who  is  an  enemy,  or  from 
one  with  a  commission  who  is  not  an  enemy.  In  the  first 
case,  the  law  of  Great  Britain  and  that  of  F  ranee  give  one- 
third  of  the  value  to  the  captor  as  salvage.  In  the  second 
case,  the  usage  and  law  of  nations  vary,  both  as  to  the 
restoration  of  the  vessel  or  property — which  depends  on  the 
length  of  time  that  it  has  been  in  the  enemy's  hand  or  on 
the  condemnation  by  a  prize  court — and  as  to  the  amount 
of  salvage  in  case  of  restoration.  The  law  of  the  U.  S. 
adopts  the  principle  of  reciprocity  in  regard  to  the  restitu- 
tion of  the  property  of  friendly  nations  when  recaptured 
from  the  enemy,  and  to  the  salvage  in  such  eases  to  be 
paid.  In  regard  to  the  third  case,  we  refer  to  Wheaton's 
Elements  (ed.  8,  g§  360-381),  which  considers  the  whole  sub- 
ject carefully.  T.  D.  Woolsey. 

Salvage,  the  term  used  in  the  maritime  and  admiralty 
law  to  describe  the  special  compensation  which  is  allowed, 
according  to  the  doctrines  of  that  law,  to  those  persons  who 
have  voluntarily  saved,  or  assisted  in  saving,  property,  ship, 
cargo,  and  the  like,  from  some  impending  peril  of  the  sea, 
or  havo  recovered  it  when  wrecked,  or  when  abandoned  and 
derelict,  or  when  captured  by  BOOM  hostile  force.  It  essen- 
tially differs  from  the  ordinary  hire  for  services  rendered, 
which  can  be  recovered  by  the  common  law,  in  the  faei  that 
no  request,  express  or  implied,  from  the  person  benefited, 
and  consequently  no  promise  on  his  part  to  pay  tor  the 
labor  when  performed,  are  necessary  to  constitute  a  valid 
claim  for  this  species  of  compensation,  although  such  D  re- 
quest and  subsequent  promise  may  of  course  form  parts  of 
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the  transaction.     Balvagews 

cienl     ,  o  laws,  and  in. in  them  baa  been  Inoor 

panted  into  the  met  oivihsed  ooai 

The  qui  '  l'"'  '"  ",'1'1'  [ 

tennino  id  i nt,  lo  compel  h-  payment  bj 

pan..  the  lien 

,  if  ffbiah  ariees  in  fovor  ol  the  Balvors,    i 

erallj  rail  irithln  I  '  (  ">•  admiralty  oonrl  . 

I  .,,„  a  distinct  head  ol  admiralty  juriaprudenoe.     in 

be  performed  either  on  tho  high 

great  inland  lakes  and 

,    ,  on  lui  ted. 

i     „„    hould  I  ■  >ah  age  he  must 

.  obll  -■  ii to  render  the  assistance.     I" 

tnguageof  an  emlnenl  American  jud  iof  of 

u    ii  impending  peril  of  the  Bea  bj  the  rolun 

turv  exertions  of  those  who  are  under  no  legal  obligation 

,  1  the  consequent  ultimate  safety  of 

the  property,  .-.instiim.  Upon  this 

prin  ilple,  tt rew,  irhile  their  relation  aa  orew  exi  ta,  can 

ing  their  own  ship 
,,r  it.  .i  i  .in.-  peril.     Bui  if  thi 

oonneotionofthoseamen  with  the  vessel  has  been  wholly  and 

in  good  faith  dissolved,  and  their  i traot  with  the  owners 

le  i.  for  any  proper  sen  ieo  subsequently  dnno  by 
thorn  ■•  I  t  I "   oompi  nsated  is  valid  and  complete. 

,,  would  I.'  nil  from  a  capture  of  the  ship, 
oluntary  and  total  or  Bnal  abandonment  done 
F  the  master.     A  pa    engei  is  not  entitled  to  sal- 
for  any  ordinary  acta  in  aid  of  tho  vessel  whon  in 
bul   byhia  extraordinary  servioes  when  safety  is 
ill,  ii  Jly  the  result  of  his  assistance  he  beoc 

a  salvor,  and  us  snob  must  be  remunerated.  When  tho 
,  i  , .  perfoi  mod  by  the  «  hole  or  a  portion  of  a  crow 
Dg  mi. lor  tho  direction  of  their  superior  offioer,  the 
-  of  tin.  vessel  t"  whioh  they  belong  are  regarded  us 
among  the  salvors,  and  are  awarded  a  considerable  share 
of  the  entire  compensation,  sinoe  they  represent  the  ship 
without  whioh  no  help  ooul  1  have  been  given,  and  the  re- 
maining part  is  distributed  in  \  arying  amounts  among  the 
master  an  I  orow,  ainoe  the  Berviee  was  actually  performed 
by  them,  and  all  of  them  in  Borne  manner  participated  in 
it.  It  has  been  recently  decided  that  corporations  may  be- 
oome  entitled  tn  salvage,  and  oompanies  have  been  formed 
for  the  purpi.M.  ..I'  resoning  vessels  and  their  cargoes  when 
stranded  or  wreaked  upon  certain  exposed  ooasta  of  tho 
I".  S.  To  constitute  B  OJHM  tor  salvage  there  must  he  an 
actual,  present,  impending  peril — aomething  more  than  the 
oommon  risks  of  navigation,  from  whioh  a  vessel  can  ordi- 
narily escape  without  help.  It  may  ariso  from  any  of  tho 
causes  by  which  ships  nna  cargoes  are  exposed  to  loss — from 
st. .rui-.  rooks,  shoalSj  breaking  of  machinery,  disabled  con- 
dition of  the  vessel,  tire,  public  enemies,  pirates,  and  tho 
like:  or  the  property  may  be  round  entirely  abandoned  for 
any  cause,  and  derelict.  Whatever  lie  the  nature  of  the 
danger,  the  ship,  cargo,  or  other  article  must  he  actually 
1  therefrom  and  bronght  to  sumo  port  or  place  of 
safety,  bo  that  the  owner  can  obtain  possession  of  it;  and 
this  result  must  In-  wholly  or  partially  produced  by  the  per- 
olaiming  tho  salvage  or  through  their  instrumentality. 
In  .''110'  oountries  the  amount  of  the  compensation  is  fixed 
by  law.  In  the  1*.  S.  and  in  Great  Britain  tho  amount  is 
determined  by  the  court,  not  arbitrarily,  but  in  accordance 
with  I  principles  of  apportionment,  and  depends 

largely  upon  tho  circumstances  of  each  case.  It  is  always 
more  than  a  mere  pecuniary  compensation  for  ttie  labor 
performed.  The  risk  of  person,  life,  and  property  by  tho 
S,  tiie  time  during  which  they  were  employed,  and 
the  exertions  required  from  them,  tho  extent  and  character 
of  the  peril  to  which  the   saved  property  was  exposed,  and 

its  whioh  enter  into  tho 
n  to.  v.  bicn  1 1  in  any  particular  c 

Bxe  l.    Its  distribution  among  tin-  Bah  ors  is  determined  by 
m  i-ter's  share  exceeds  that 
of  the  mil',  an  I  In-  i-  larger  than  that  of  each  seaman. 
igo  i     lettled  and  paid  by  voluntary  agree- 
ment, it  i     -  "■.    an   admiralty  prooeeding  in  rem 
against  the]  ived,  which  is  sold  under  a  decree  of 
ioeed     the  awards  are  paid  to 
ilvors.  Jobs  Norton  PoHxnor. 
Salvagno'li  (Vnrenzo),  b.  at  Caniola,  near  Bmpoli, 
in  1802;  p  aotised   law    Iron    1826  to  1848 ;  took  a  lively 

political  movements  of  Tnsoany  in  1849 i  in 

■ratio-  in  the  journal  /."  Patria, 

after  war.  I  in  /...  \.< ;  he  prae  an  influential  friend  and 

adviser  of  Huron  Bettino  Rioasoli !  waa  minister  of  grace 
and  jnstioe  in  the  Tnaoan  cabinet,  b 

of  thi  inent  orator-  in  the  Tuscan  assembly;  he 

ma  a  highly  t,  ilar,  as  well  a-  a  distinguished 

jurist,  and  a  short  time  before  his  death  was  appointed 
senat  .r  of  the  kingdom  of  Italy.     1).  at  Pisa  in  1861. 


Salvandy,  de  (Narcisse  Achille),  Copht,  b.  at  Con- 
dom, department  of  tiers,  France,  June  11,  1796;  entered 
in  v  in  1813;  was  made  master  of  requests  in  181!), 
hut  dismissed  in  1821  on  account  of  his  liberal  views; 
travelled  in  Spain  :  devoted  himself  to  literature,  and  wrote, 
besides  a  number  of  political  articles  and  pamphlets,  Don 
,o«   I'Etpagni  (1  vols..   1824),  hlaor  (1824),  Hit- 

t<<i,-r  ilr  Polofflte  'limit  el  SOM8    If  R&i  Jean  Si'1'irnki  (1827). 

liter  the  revolution  of  1830  ho  sided  with  tho  Doctrinaires; 
was   made  a  count,  ambassador  to  Madrid   and  Turin,  and 
minister  of  public  instruction  1887-39  and  1 N46— IS.     After 
rotation  >.f  1848  he  retired  to  his  estate,  (iraveron, 
department  of  lure,  where  ho  d.  Dec.  15,  1856. 
Su'vator  Rosa.     See  Rosa. 
Salvia.     See  Sage. 

Salvi'ni   (Tommaso),  b.  in  Milan  in  1S29.     His  father 
professor  of  literature,  and  gave  him  an  excellent 
education.     A  precocious  talent  took  him  at  the  age  of 
fourteen  to  the  stage,  under  the  administration  of  Gustavo 
M  idena;   was  connected  with  the  royal  theatre  at  Naples, 
and  afterward  for  six  years  played  with  success  atdifl'erent 
Italian  theatres,  several  times  with  Ristori ;  in  1871  came 
to  America  and  visited  Havana,  playing  his  chief  parts, 
Othello,  Hamlet,  Saul,  and  Orosmanes.      Salvini  has  ex- 
traordinary talent  as  a  comedian,  but  his  reputation  is  in 
tragedy,  where  ho  ranks  with  the  greatest  artists   of  bis 
time.      Ho  is  a  man  of  culture  and  scholarship,  as  well  as 
of  professional  accomplishment.       0.  B.  Frotiiingham. 
Salvi'sa,  p. -v.,  Mercer  co.,  Ky.     P.  153. 
Sal'yersville,  p. -v.,  cap.  of  Magoffin  co.,  Ky.    P.  106. 
Salz'brunn,  town  of  Prussia,  province  of  Silesia,  on 
the  Balzbach,  consists  of  threo  small  villages — Ober-,  Nic- 
dor-,  and  Neu-Salzbrunn — and  contains  8  rich  salt  springs, 
from  which  2,500,000  bottles  of  water  are  annually  ex- 
ported. 

Sal/  litiru.  town  of  Austria,  capital  of  the  duchy  of 
Salzburg,  is  most  picturesquely  situated  at  the  foot  of  tho 
None  Alps,  on  both  sideB  of  the  Salza,  which  here  rushes 
forth  from  a  narrow  defile  and  winds  through  the  city  to- 
ward the  Inn,  surrounded  by  beautiful  forest-clad  hills 
crowned  with  magnificent  castles  and  monasteries.  The 
city  is  "Id,  with  crooked  and  narrow  streets,  but  it  con- 
tains many  elegant  monuments  and  edifices  built  of  white 
marble.  It  is  surrounded  with  walls  pierced  by  twenty 
gates,  of  which  the  most  remarkable  is  the  Sigisniund 
Thor,  425  feet  long,  hewn  through  the  Mdnehshcrg.  It  is 
the  see  of  an  archbishop,  has  a  fine  cathedral,  two  good 
public  libraries,  a  botanical  garden,  a  college,  an  ecclesias- 
tical seminary,  a  medical  school,  and  many  other  educa- 
tional and  benevolent  institutions.  It  has  manufactures 
of  paper-hangings,  musical  instruments,  lead-pencils,  mir- 
rors, and  type,  several  oil-mills  and  cotton-spinning  and 
weaving  factories,  and  carries  on  a  very  lively  trado  with 
Vienna  and  Bavaria.     P.  20,336. 

Salzkam'inergtit,  district  of  the  Austrian  provinco 
of  Upper  Austria,  between  Salzburg  and  Styria,  and  re- 
markable both  for  the  beauty  of  its  scenery  and  for  its  salt- 
works. It  does  not  form  a  political  division  ;  it  is  simply 
an  imperial  domain,  comprising  an  area  of  between  200 
and  300  sip  m..  with  about  18,000  inhabitants.  On  account 
of  the  alpine  character  of  the  district,  agriculture  is  almost 
impracticable;  the  inhabitants  are  mostly  engaged  in  cnt- 
tlenaring  and  dairy-farming  and  in  the  manufacture  of 
salt  from  the  salt  springs.  About  40,000  tons  arc  annually 
produced.  Tho  most  striking  features  of  the  scenery  are 
the  lakes,  which,  enclosed  by  lofty  mountains  clad  with  for- 
ests and  covered  with  pastures,  lift  their  heads  into  the 
region  of  perpetual  snow.  The  highest  peak,  Grosse  Pricl, 
reaches  an  elei  ation  of  7931  feet.  The  most  celebrated  of 
the  lakes  is  that  of  Traun,  formed  by  the  river  Traun.  The 
richest  saltworks  arc  those  of  Iscbl  and  Hallstadt. 

Salz'wedel,  town  of  Prussia,  provinco  of  Saxony,  on 
the  Jectze,  has  manufactures  of  oil,  needles,  gloves,  tobacco, 
liqueurs,  and  woollen  anil  linen  fabrics.  Hops  are  exten- 
sively cultivated  in  its  vicinity.     P.  7201. 

Samakov',  town  of  European  Turkey,  in  Bulgaria,  has 
large  ironworks  and  about  5000  inhabitants. 

Sainar',  ono  of  tho  Philippine  Islands,  East  Indies, 
oomprises  an  area  of  13,020  sq.  m.,  with  110,103  inhabit- 
ant-, most  of  whom  are  mestizoes.  The  mountains  of  this 
island  are  higher  and  wilder  than  those  of  the  other  islands. 
Tho  chief  town  is  Catbalogan,  on  the  W.  coast.  The  prin- 
eipal  articles  in  which  trade  is  carried  on  are  wax.  cabinet 
woods,  palm  oil,  and  mat-work. 

Samara',  government  of  European  Russia,  bounded  E. 
by  the  ECirgheea  steppes  and  W.  by  the  Volga,  comprieea  an 
area  of  61,210  sq.  m.,  with  1,837,081  inhabitants.  It  is 
\  i  iv  fertile  and  well  adapted  to  agriculture,  but  as  j'etonly 
thinly  peoplod. 


SAMARA— SAMARITANS. 


Samara,  town  of  European  Russia,  capital  of  the  gov- 
ernment of  Samara,  on  tin:  Volga,  has  an  extensive  trade 
in  grain,  fish,  caviare,  tallow,  and  hides.     P.  34,494, 

Samarailg',  town  of  Java,  East  Indies,  the  capital  of 
the  Dutch  residency  of  the  same  name,  on  the  northern 
coast  of  the  island, 'at  the  mouth  of  the  river  Samarang. 
It  is  tolerably  well  built,  and  carries  on  an  important  trade, 
though  its  climate  is  unhealthy  audits  harbor  shallow,  and 
in  the  wet  season  even  unsafe.  Sugar,  rice,  and  pepper  are 
extensively  cultivated  in  its  vicinity,  and  it  is  the  entre- 
pot for  the  products  of  the  central  part  of  the  island.     P. 

:j  0,000. 

SamarcantT,  or  Samarkand,  capital  of  a  province 
of  the  same  name,  comprising  the  southern  part  of  Russian 
Toorkistan,  is  situated  at  an  elevation  of  2154  feet  above 
the  level  of  the  sea,  8  miles  S.  of  the  river  Serafshan.  By 
the  Arabian  poets  of  the  Middle  Ages  it  is  described  as  :l 
paradise  on  account  of  its  beautiful  surroundings,  and  under 
the  dyn  isty  of  the  Sassanidcs  (833-1000  a.  p.)  it  flourished 
as  a  home  for  learning  and  all  the  arts  of  peace.  It  lost 
much  by  the  occupation  of  Genghis  Khan  in  1219,  hut 
it  rose  again  toward  the  close  of  the  fourteenth  century, 
when  Timur  made  it  the  capital  of  his  immense  empire, 
and  adorned  it  with  architectural  monuments  of  all  kinds 
— the  tomb  of  Kasim -bin- Abbas,  the  mosque  of  Timur,  the 
citadel,  Timur's  tomb,  the  Medresse,  etc.  By  the  Moham- 
medans of  Central  Asia  the  city  is  still  considered  the  prin- 
cipal seat  of  Mohammedan  learning,  and  its  86  mosques 
and  23  colleges  attract  numerous  pilgrims  and  students.  In 
1868  it  was  seized  by  Russia,  together  with  the  whole  dis- 
trict of  the  Serafshan.     P.  about  30,000. 

E.  ScHLAGINTWEIT. 

Sama'ria  [Hcb.  1"ip#,  Shomcrdn,  "watch-height"]. 
(I)  An  ancient  city  of  Central  Palestine,  some  6  miles  N.W. 
of  She^hem,  and  about  halfway  between  the  Mediterranean 
and  the  Jordan.  It  was  founded  923  B.  0.  by  Omri,  the 
sixth  of  the  nineteen  kings  of  the  northern  kingdom  of 
Israel,  who  made  it  his  capital,  and  called  it  after  the  name 
of  the  man  (Shemer)  of  whom  he  bought  the  hill  mi  which 
the  city  was  built  (1  Kings  xvi.  24).  This  hill,  oblong  and 
flattened,  swells  up  to  the  height  of  some  300  feet  out  of  a 
basin  about  5  miles  in  diameter,  surrounded  on  every  side 
by  mountains  still  higher.  The  Mediterranean  is  in  full 
view  from  the  top  of  the  hill.  "  It  would  be  difficult,"  says 
Br.  Robinson,  "  tu  find  in  all  Palestine  a  situation  of  equal 
strength,  fertility,  and  beauty  combined.  In  all  these  par- 
ticulars it  has  very  greatly  the  advantage  of  Jerusalem." 
The  city  shared  in  the  stormy  fortunes  of  the  upper  king- 
dom. Twice  it  escaped  capture  when  besieged  by  the  Syr- 
ians. In  722  u.  c,  after  a  siege  of  two  years,  commenced 
by  Shalmaneser  of  Assyria,  it  was  taken  by  his  successor, 
Sargon,  who  put  an  end  to  the  kingdom  of  the  ten  tribes. 
Repeopted  by  Esarh addon,  it  was  next  captured  by  Alex- 
ander the  Great  (332  B.  <'.),  and  again  by  John  Hyrcanus 
(109  B.  a).  It  was  splendidly  rebuilt  by  Herod  (40-4  B.  c), 
who  named  it  Scbnstr,  in  honor  of  his  patron,  the  emperor 
Augustus.  The  modern  Arabic  Sebustieh  is  simply  a  cor- 
ruption of  the  Greek  name.  Nearly  100  limestone  columns 
still  standing  in  their  places,  some  60  of  them  in  a  single 
colonnade,  attest  the  magnificence  of  the  Herodian  city. 
The  partially-ruined  church  of  St.  John,  now  a  mosque, 
dates  probably  from  the  twelfth  century.  In  the  fourth 
century  it  was  claimed  that  John  the  Baptist  had  been 
buried  there,  as  well  as  the  prophets  Elisha  and  Obadiah. 
The  modern  village,  on  the  S.  E.  shoulder  of  the  hill,  con- 
tains about  60  houses,  with  a  pop.  of  400  to  500.  The  peo- 
ple are  noted  for  their  rudeness  and  insolence  to  travellers. 
(2)  The  name  also  of  one  of  the  three  provinces  into  which 
Western  Palestine  was  divided  by  the  Romans.  Its  bound- 
aries are  given  by  Joscphus  (J.   W.,  iii.  3,  4). 

R.  D.  Hitchcock. 
Samar'itans.  After  the  destruction  of  the  kingdom 
of  Israel,  and  the  removal  of  its  inhabitants  into  captivity 
in  722  n.  <'.,  in  the  first  year  of  Sargon,  king  of  Assyria  (2 
Kings  \\  ii.  6  ;  x\  iii.  1 1  ;  Rawlinson,  Corn,  in  loco;  Smith's /l*- 
Ni/rinii  ('"nun,  p.  125  ;  Schrader,  Keilinachrift.  u.  (/.  A.  7\,  p. 
160},  Central  Palestine  was  left  desolate  and  uninhabited 
exeept  by  a  remnant  of  the  poorer  classes  and  fugitives  (2 
Chron.  xxxiv.  6,  <■> ;  Jor.  Xli.  5),  until  the  removal  thither 
by  Sargon  in  722,  ami  again  in  715  b.  c.  (2  Kings  xvii. 
24;  Smith,  p.  L28  ;  Schrader,  p.  162),  and  Esarhaddon  in 
680  (?)  (Ezra  is.  2-10;  Rawlinson,™  lovo  ,•  Smith,  p.  138  j 
Schrader,  p.  244),  of  colonists  from  Babylon,  Syria,  Arabia, 
and  other  Eastern  lands.  Hence  the  people  (called  Samar- 
itans from  Samaria,  the  capital)  became  an  exceedingly 
mixed  race,  tin-  main  body,  however,  being  of  the  Aramaic 
stock.  They  at  first  worshipped  every  tribe  its  own  god, 
but  being  plagued  by  the  wild  beasts,  they  united  in  the 
worship  of  the  God  of  the  land,  being  instructed  thereto 
by  a  priest  sent  to  them  from   the  exiles  by  the  king  of 


Assyria,  who  restored  the  worship  at  Bethel  (2  Kings  xvii. 
24-41  ).  When  the  Jews  returned  to  .Jerusalem  (536  B.C.), 
the  Samaritans  desired  to  unite  with  them  in  their  work, 
but  were  rejected  by  Zcrubbabcl,  owing  to  their  corrupt 
religion  and  their  mixed  or  heathen  origin  (Ezra  iv.  3). 
Henceforth,  the  Jews  and  Samaritans  entertained  the  most 
bitter  hatred  of  each  other.  This  was  intensified  by  the 
secession  of  one  of  the  sons  of  Joiada,  the  son  of  Eliashib, 
the  high  priest  (Neh.  xiii.  28),  son -in-lftW  of  Sanhallat,  the 
Samaritan  governor  (called  by  Josephns,  Ant.}  "xi.  7,  2, 
Manasseh,  the  brother  of  Jaddua,  the  high  priest).  Under 
the  leadership  of  this  priest  and  others  of  the  Jews,  who 
with  him  were  expelled  on  a< ant  of  their  refusal  to  sepa- 
rate themselves  from  their  heathen  wives,  the  worship  was 
reorganized  (409  b.  c.)  on  the  basis  of  a  copy  of  the  Pen- 
tateuch that  Manasseh  carried  with  him.  Gerizim  was 
made  the  centre  of  worship,  in  accordance  with  the  tenth 
commandment  added  by  the  Samaritans  to  Ex.  xx.  and 
Deut.  v.,  and  a  temple  was  erected  there,  probably  in  the 
time  of  Alexander  the  Great,  which  continued  until  it  was 
destroyed  by  John  Hyrcanus  (129  B.  c. ;  Joscphus,  Ant*, 
xiii.  U,  1).  The  Samaritans  shared  the  fortunes  of  Pales- 
tine during  the  constant  wars  between  Egypt  and  Syria. 
and  also  under  the  U<nuan  dominion.  They  were  severely 
chastised  by  Pilate  for  their  rebellious  spirit,  then  again 
by  Vespasian  and  others,  until  finally,  in  the  reigns  of  Zeno 
and  Justinian,  on  account  of  outrages  committed  against 
Christians,  they  were  almost  totally  destroyed.  A  rem- 
nant, however,  clung  to  their  holy  place,  dwelling  in  Nab- 
lus,  the  successor  of  the  ancient  Shcehcm,  or  dispersed  in 
Alexandria,  Cairo,  Damascus,  Aleppo,  etc.,  where  they  re- 
tained the  religion  of  their  fathers.  And  thus  they  con- 
tinued during  the  Mohammedan  rule,  dwindling  until  at 
present  they  arc  limited  to  a  community  of  from  100  to  200 
souls  at  Nablus.  They  were  lost  sight  of  by  the  loarned 
world  until  the  sixteenth  century,  when  Joseph  Scaliger 
opened  a  correspondence  with  them.  They  then  gained 
an  interest  that  they  have  since  retained,  owing  to  their 
ancient  copy  of  the  Pentateuch,  and  their  religious  rites 
and  doctrines,  as  well  as  their  language  and  literature. 
Their  religion  is  based  on 

The  Samaritan  Pentateuch. — The  original  MS.  is  in  the 
synagogue   at  Nablus.     This  they  claim  to  have  received 
by  tradition  from   Abisha,  the  great-grandson"  of  Aaron, 
whose    name   is    inscribed    upon    it.     It  is    mentioned  by 
Cyril    of    Alexandria,    Eusebius,    Jerome,     Proeopius    of 
tiaza,  etc.  among  the  Fathers,  but  was  lost  sight  of  sub- 
sequently  until    1016,   when   Pietro  del  la    Vallo   procured 
a  copy  of  it  at  Damascus,  which  was  then   published  in 
the    Paris    Polyglot  of   1645,   and    subsequently   in    Wal- 
ton's Polyglot  of   1657.     At  once  a  hot  dispute  arose  as 
to  its  value,  which  continued  for  two  centuries — Morinus, 
lloubigant,    Poncet,    and    Hassencamp    exalting   it* above 
the  Masoretic   text;    Hottinger,  Ravins,  J.   D.  Miehaelis, 
and  Tychsen  advocating  the  superiority  of  the  latter.     Oe- 
senius,  in  his  work  De  Pent.  Sam,  Origin*  (1815),  was  the 
first  to  thoroughly  compare  the  two  texts.     His  results  have 
been   generally  accepted  by  modern   scholars — that   whilst 
the  text  is  an  independent  one  in  its  origin,  it  has  vet  been 
improved  by  the  Samaritans  in  order  to  avoid  obscurities 
and  in  the  interest  of  their  own  religion,  at  times  betraying 
an  ignorance  of  Hebrew  grammar  and  exegesis.     It  has 
many  features  of  resemblance  to  tin;  LXX.  (Gesenius  cal- 
culates them  at  more  than  1000 ),  which  have  attracted  the  at- 
tention of  scholars,  so  thaton  theonc  side  Hottinger,  Hassen- 
camp, Eichhorn,  and  Kohn  have  contended  that  the  LXX. 
had  been  translated  from  the  Samaritan,  and  on  the  other  side 
(irotius.    Usher,  etc.,  that  the  Samaritan   was   made  from 
the  LXX.     But  these  views  are  impossible,  and  have  been 
abandoned  by  most  recent  scholars,  who  give  the  text  an 
independent    authority.      It   was,    then,    cither    with    the 
LXX.  derived  from  a  common  older  MS.  of  Jerusalem,  as 
(ieseuius,  Nutt,  and  others,  in1,  as  the  differences  between 
them  arc  quite  numerous,  they  arc  based  on   independent 
original  MSS.,  the  original  of  the  Samaritan   text  having 
been  brought  from  Jerusalem  by  Manasseh.     The  text  has 
been  published  since  Walton  by  Ployney  (Oxford,  1700)  in 
Hebrew    square    characters,   and    the   variations  from   the 
Masoretlo  text  have  been  noted  in  the  appendix  to  Peter- 
ma  nil's   Versuch   rincr   hebraisohen    Vormenlehra   nach   der 
Atuepracht    der  heutigen  Samaritaner  (Leipsio,  1868;  also 
ft,  >ttnch.  Mort/.  Oesells.f  v.  I  ).     The  text  has  been  diseussed 
m  Smith's  Bib,  Diet,  by  Deutsoh,  and  in  Kitto's   Cyclop. 
(3d   cd.)    by  Samuel    Davidson,    as   well    as    by  those    men- 
tioned aboi  o. 

'/'//<■  Samaritan  religion  is  based  on  the  Pentateuch,  and 
dilVcrs  from  that  of  the  .lews  in  the  lvjeetimi  nt'  the  rest  of 
the  Old  Testament,  and  in  their  regarding  as  the  tenth  com 
manduient    the  obligation  to   worship    God  On  .Mount  Geri- 
zim.     Their  roligion  is  monotheistic,  the  name  TWTV  ] 
lost,  and  Shfiiut   ("the  name")  substituted  for  it.     They 




ballere  in  the  existence  of  good  and  evil  spirits,    7IKIJ? 

cing   interpreted  as   a  "devil,"  end  the 

-    ;:  II   Bpirite."     They  believe  in 

tht.  u  ,,  the  basis  of  Dent  iviii.  15, 

as  a  prophet,  who  \a  but   not   greater   then 

:1,  ror  all  i  ■  eatest     The  Bhilofa 

n.  \h\.  I.  they  refer  t  >  Solomon,  in  whose  time 

rudah.     The  Messiah  will  ap- 

i  ,      nation,  and  enter  into  judgment 

1  on  -Mount  Gerisim.     Here  they  find  all  the 

;  the  past  and  future.     Here  A. lam  was  cre- 

the  ark  rested;  here  Adam  and  Noah  ereoted 

ih, tin  offered  Isaac,  and  the  heavenly  lad- 

I  to  Jaoob,  ess.     They  do  not  offer  sacrifices, 

■  .mi  of  the  destruction  Of  the  temple,  but  keep  the 
ol  the  Pentateuch, oireumeiee  their  boys  «<n  the  eighth 

snd  observe  the  Sabbath  in  their  synagogues  like  the 
hritans  had  their  sects  alter  the  analogy 
i.i  the  Jewish  sects,  called  Essence,  Bebnmans,  Gorthenians, 
and  Dositheans,  mentioned  by  Epiphanius,  Adv.  // 
i.  11,  fourth  century.  (For  these,  and  a  full  description 
of  their  present  customs  in  the  keeping  of  the  feasts, 

u. inn.  art.  "  Samaria."  BerSOg'fl  BtaU  ncyklop.  :  Man 
1,.\'-  ,.  and  Nuti's  Saauiritan History t Dogma, 

and  LiUraturt  \  London,  I 

tmaritan  language  is  a  mixture  of  the  Aramaic 

and    Hebrew,  in   many  cases  having  side  by  side  the  two 

forms;  e.  ■/.  the  article  of  the  Hebrew  and  emphatic  state 

i  he  relatives  ltTst  and  1j  the  Niphnl  and 

[thpe'el,  Apia  1  and  Iliphil ;   the  plurals  in  D"  and  p,  HI— 

mi  1  j    ■     The  letters  arc  1*2  in  number,  their  order  being 

in  Hebrew,  but  their  form  is  like  the  ancient 

Hebron  and  Phoenician,  and  not  like  the  square  character 

adopts  l  by  the. lews  subsequent  to  the  Exile     In  pronun- 

the  same  as  Hebrew,  except  the  gutturals, 

whiefa  are  all  quiescent  and  interchange  readily  with  one 

another,  being  exceedingly  weak.    The  vocabulary  is  es- 

<:U  The  same  as   the  Hebrew  and  Chaldee,  although 

many  words  have  been  introduced  from  Arabic,  Latin,  and 

Greek.    M'f.  Thiemann.  /art.  ting.  Samarit,  (  Leip.-ie,  1857); 

ills,  Grammar  of  the  Samaritan  Lang.  { London,  1808) ; 

Petermann,  oVeoii  Ling.  SamariL  Or.  (Berlin,  1873).) 

■  tmaritan  literature  is  quite  limited  in  extent.  (1) 
The  SamaHtan  Targum  is  ascribed  by  tradition  to  Na- 
thanael  the  high  priest,  who  d.  20  B.C.     There  is  no  reason 

tout  thai  it  was  composed  about  the  same  time  as  the 
Targum  of  Onkelos,  with  which  it  has  many  points  of 
agreement,  although  certainly  an  entirely  independent 
version.  The  translation  is  exceedingly  literal  and  close, 
even  where  the  sense  was  not  clear  to  the  translator.  (Cf. 
Winer,  lie  Verexonie  Pent.  Samaritanx  imlute  (Leipsic, 
1817) ;  Petermann,  Pent,  Samarit,,  Fasc.  I.  Genesis  (Ber- 
lin. 18T2);  Briill,  Samarit.  Targum  sum  Pent.  (Frankfort, 
1875),  in  Hebrew  square  characters.  Cf.  also  Fragments 
of  a   Samaritan    Targum,   with   an   introduction   by  Nutt 

(LondOtt,    1874),  and   An/,  Stwlien    fiber  manuscript.  Frag. 

-n  Briill  (Frankfort,  1875).)  This  Targum 
is  also  printed  in  the  great  Paris  and  Walton  Polyglot?. 
The  Samaritans  had  also  a  Greek  version,  mentioned  by 
some  of  the  Fathers  as  to  SajmapeiTucbV,  which  has  been  lost; 
alf  l  an  Arabic  version,  which  they  still  possess.  (2) 
Chronicle*. — First  in  importance  is  the  Samaritan  Chroni- 
01  book  of  Joshua,  compose  1  probably  in  the  thirteenth 
century,  taking  some  of  its  material  from  the  Hebrew  book 
oi  Joshua,  but  adding  thereto  much  of  a  legendary  cha- 
ring that  the  Jews  were  from  the  time  of  Kli 
apostates  and  their  oppressors,  continuing  the  narrative 
until  about  35Q  a.  n..  where  it  concludes  abruptly.  It  was 
published  by  Juynboll  (Ley den,  1848),  with  Latin  transla- 
tion and  commentary.  There  is  also  the  chronicle  Fl  Tkolo- 
«'"'/'  rations  "  i,  professedly  by  Eleaxar  ben  Am- 

ram  111-  \.  d.  I,  and  then  continued  by  many  others  until 
1*  ■:'.  giving  the  calculation  of  sacred  times,  the  age  of 
patriarch-,  List  of  high  priests  until  the  present.  It  was 
publi.-hel  by  '.asiatique  (1869).     Then 

comes  the    Chronicle  of  Abulfnth,  in   the   middle   of  the 
fourteenth  century,  ■  digest   oi  the  two  previous  works, 
I  try  material,  published  by  Vilniur  (Gotha, 
1866),     Other  minor  works,  corresponding  with  the  Jew- 
:    literature,  are  found.  (3)  Litargiei  and  Hymn*. — 
•  thai  then  are  Nineteen  volumes  of  these 
in  the   Bill  ides  those  known  in  the  Oar- 

mina  Samarit,  ol  Lips.  1824)  and   Karme  Sha~ 

steron  of  Kirch heim  I  Frankfort,  1851).  Petermann  pub- 
lishes specimens  in  bis  Gram,  and  Chreet.  The  present 
Samaritans  has.-  two  collections,  called  Durr&n  "String 
of  Pearls")  and  Defter  ("Book").  These  hymns  and 
prayers  belong  to  widely  different  periods.  The  earliest 
are  ascribed  to  the  angels.  Heddenheim  has  published 
many  of  them  in  his  Yicrtrljahrtftchrift.  (4)  There  are 
also  commentaries,  theological  tracts,  and  a  few  quite  re- 


SAMARBAH-  SAMOS. 


cent  grammatical  works,  written  in  Arabic.  (Cf.  art.  "Sa- 
maria" in  Herzog's  Realencyk.,  by  Petermann;  Smith's 
Diet.,  bj  Deutsch;  Kitto,  Cyclop.  (3d  cd.),  by  Davidson; 
.  ut t.  Samaritan  Hist.,  Dogma,  «»(/  Literature  (Lon- 
.,     ,i    ;i.i  C.  A.  Briggs. 

S;i  ui;ir  i  ali.  town  of  Asiatic  Turkey,  G5  miles  N.  W. 
of  Bagdad,  On  the  left  bank  of  the  Tigris,  is  surrounded 
with  substantial  walls,  and  contains  two  temples,  which 
enjoj  a  high  reputation  among  the  Mohammedans  of  the 
Sheeah  sect,  and  annually  attract  about  111,000  pilgrims, 
(lose  by  arc  the  ruins  of  the  ancient  Opis  and  the  Median 
wall,  which  extend  for  several  miles  along  the  Tigris. 

Sambas',  town  of  the  island  of  Borneo,  East  Indies, 
the  capital  of  a  state  of  the  same  name  which  occupies 
the  western  part  of  the  island  and  is  subsidiary  to  the 
Netherlands,  mi  the  river  Sambas,  30  miles  from  its  mouth, 
in  hit.  1°  1j'  N..  Ion.  109°  20'  E.  Its  situation  is  very 
low;  the  houses,  or  rather  the  huts — for  they  consist  only 
of  boards  and  palm-leaves — arc  raised  on  piles,  and  all 
communication  is  by  boats.  The  best  part  of  the  city  is 
that  inhabited  by  the  Chinese,  who  are  largely  represented 
here,  and  are  mostly  engaged  in  gold-washing.     P.  about 

10,000. 

Sam  bia'sc,  town  of  Southern  Italy,  province  of  Catan- 
zaro,  verv  near  Nieastro.  This  town  suffered  severely  from 
the  earthquake  of  1783.    P.  7887. 

Sam'bor,  town  of  Austria,  in  Galicia,  on  the  left 
bank  of  the  Dniester,  in  a  beautiful  and  fertile  plain,  is 
well  built,  and  has  some  linen  manufactures  and  a  lively 
trade.      P.  10,507. 

Sam'bre,  a  small  river  of  Europe,  rises  in  the  depart- 
ment of  Aisne,  France,  flows  in  a  N.  E.  direction,  and 
joins  the  Meuse  at  Namur  in  Belgium  after  a  course  of 
about  100  miles.  It  is  navigable  for  a  great  part  of  its 
course,  and  forms  an  important  part  of  the  system  of  ca- 
nals in  Northern  France  and  Belgium. 

Sambu'ca  Za'but,  town  of  Sicily,  province  of  Gir- 
genti,  in  a  very  fertile  vine  and  olive  bearing  district.  P, 
8073. 

Sam  Mil'ler,  tp.,  Albemarle  co.,  Va.     P.  4959. 

Sam'my  Swamp,  tp.,  Clarendon  eo.,  S.  C.     P.  960. 

Sam'nites  [Lat.  Sammies,  plu.  of  Sfiamnu],  the  people 
of  ancient  Samnium,  a  region  of  Central  Italy.  They 
finally  became  masters  of  Campania.  Lucania,  and  a  large 
part  of  Southern  Italy.  They  were  of  Sabine  stock,  and 
were  of  several  tribes,  of  which  the  Pentri  and  Ilirpini 
were  the  chief,  and  the  Caudini,  Caraceni,  and  perhaps  the 
Frcntani.  were  less  important.  The  Saninites  were  a  brave, 
frugal,  and  religious  people,  who  were  often  at  war.  The 
first  Samnite  war  with  Rome  (34.1-341  B.  c.)  resulted  in 
favor  of  the  Romans  and  secured  a  Samnite  alliance  during 
the  Latin  war  (340-338  b.  a).  The  Second  Samnite  war 
(320-304  B.  c.)  was  a  terrible  contest,  in  which  the  Romans 
(321  n.  c.)  were  shamefully  defeated  at  the  Caudine  Forks, 
but  were  finally  successful.  The  Third  Samnite  war  (298- 
290  B.  c.)  saw  the  overthrow  of  the  Saninites  and  Gauls  by 
Fabius  at  Sentinum.  The  Saninites  took  the  part  of  Pyr- 
rhus,  of  Hannibal,  of  the  Socii,  and  of  Marius;  and  at  last 
Sulla  undertook  their  complete  extirpation,  and  for  more 
than  a  century  after  his  time  their  land  was  a  scene  of  deso- 
lation, and  the  Samnite  name  is  thenceforth  unknown  as 
having  a  separate  existence.  Though  nearly  allied  in  blood 
to  the  Romans,  the  Saninites  were  ever  their  bitterest  ene- 
mies, "the  eternal  enemies  of  the  Roman  name."  They 
appear  to  have  been  a  rude  pastoral  people,  devoted  to  the 
preservation  of  that  liberty  which  Home  sought  success- 
fully to  destroy. 

Samnium.     See  Sammies. 

Samoan  Islands.     Sec  Navigator's  Islands. 

Sa'mos,  an  island  of  the  JEgean  Sea,  near  the  coast  of 
Asia  Minor,  from  which  it  is  separated  by  anarrow  channel, 
called  by  the  Turks  Little  Boghaz,  at  the  foot  of  Mount 
Myeale,  where  in  479  b.  c.  the  Meet  of  Xerxes  was  defeated 
and  dispersed  on  the  same  day  that  his  army  was  beaten 
and  nearly  destroyed  at  Plata?*.  Samos,  whose  area  is  es- 
timated at  about  ltij  gq.  m.,  with  a  population  of  about 
50,000,  is  one  of  the  finest  islands  in  the  JEgean  Sea.  It 
is  mountainous,  but  its  high,  picturesque  mountains  are 
rich  in  marble,  silver,  lead,  and  copper,  covered  with  for- 
BStfl  of  oak  and  pine,  and  enclosing  beautiful  valleys,  where 
wheat,  olives,  grapes,  and  fruits  arc  produced  in  abun- 
dance and  of  superior  quality.  In  olden  times  it  was  one 
of  the  most  flourishing  of  all  the  Greek  islands,  and  its 
inhabitants  were  famous  as  sailors.  In  the  Greek  war  of 
independence  the  Samiots  excelled  by  their  valor;  and  al- 
though, they  were  not  allowed  to  unite  with  their  country- 
men, they  enjoy  a  somewhat  independent  position,  only 
paying  a  tribute  to  the  sultan.     Chief  town,  Khoran. 
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Samothra'ki    [anc.  Samothrace],    an    island    in    the 

iEgean  Sea,  belongs  to  Turkey,  and  comprises  an  area  of 
30  sq.  m.,  with  1500  inhabitants.  It  is  mountainous,  with 
steep,  harborless  coasts  and  peaks  rising  to  the  height  of 
over  5000  feet.  In  ancient  times  it  was  very  famous  as 
the  seat  of  a  mysterious  religious  worship. 

Samoyedes',  a  people  of  Northern  Russia,  both  in 
Europe  and  Asia.  They  appear  to  be  allied  to  the  Lapps 
and  Finns,  but  are  more  degraded  than  either.  They  are 
mostly  heathens  or  nominal  Christians,  small,  filthy,  indo- 
lent, and  much  addicted  to  intoxication,  but  peaceable  anil 
harmless.  The  herding  of  reindeer  and  the  collection  of 
fish  and  furs  afford  them  subsistence.  They  are  stated  to 
Dumber  20,000,  of  whom  one-fourth  arc  European.  They 
speak  several  dialects.  Their  country  is  one  of  the  coldest 
and  most  desolate  of  inhabited  lands.  They  call  them- 
selves Khasovo  or  Nenetch,  signifying  "men." 

Sam'phire  [a  corruption  of  St.  Pierre],  the  Oritkmum 
maritinum,  an  umbelliferous  plant  growing  on  cliffs  near 
the  sea  in  Europe.  It  is  a  choice  salad-herb  and  makes  a 
very  fine  pickle.  It  is  extensively  raised  in  English  market- 
gardens.  The  golden  samphire  is  Inula  vrttkmoldeq,  a 
composite  sea-coast  plant  resembling  the  above,  growing 
in  the  same  situations  and  having  the  same  uses.  Marsh 
samphire  is  Salieornia  hcrbacea,  a  ehenopodiaceous  salt- 
marsh  plant  of  Europe  and  North  America.  It  is  mar- 
keted for  pickling. 

Sam  pit,  tp.,  Georgetown  co.,  S.  C.  P.  960. 
Samp'son,. county  of  S.  E.  North  Carolina,  on  South 
and  Black  rivers,  has  a  rolling  surface,  covered  with  vast 
forests  of  pitch-pine.  Staples,  wheat,  cotton,  sweet  po- 
tatoes, rice,  honey,  wool,  and  butter.  Sheep  and  swine 
are  numerous.  Cap.  Clinton.  Area,  9-10  sq.  m.  P.  10,430. 
Sampson,  v.,  Neave  tp.,  Darke  co.,  0.  P.  346. 
Sampson  (Deborah),  b.  at  Plympton,  Mass.,  Dec.  17, 
1760;  adopted  male  attire;  enlisted  under  the  name  of 
Robert  Shurtleff  in  the  4th  Massachusetts  regiment 
during  the  war  of  the  Revolution ;  was  wounded  in  a  skir- 
mish near  Tarrytown,  N.  Y.,  and  served  through  the  cam- 
paign of  Yorktown,  her  sex  having  never  been  discovered. 
She  married  Benjamin  Garnett,  a  farmer  of  Sharon,  Mass., 
received  a  pension,  and  d.  there  Apr.  29,  1827.  Her  ac- 
count of  her  military  experiences  appeared  in  a  volume 
entitled  The  Female  Review  (Dedham,  1707),  of  which  a 
new  edition,  with  introduction  and  notes  by  Rev.  John  A. 
Vinton,  was  issued  in  1866. 

Sampsou  (Ezra),  b.  at  Middleborough,  Mass.,  Feb.  12, 
1710;  graduated  at  Yale  College  1 7 7^5 ;  became  pastor  of 
the  Congregational  church  at  Plympton,  Mass.,  Feb.,  1775; 
was  chaplain  in  the  army  at  Cambridge  1775-76 ;  was  set- 
tled at  Hudson,  N.  Y.,  1796;  was  there  associated  with 
Harry  Croswell  in  the  editorship  of  The  Balance,  one  of 
the  first  literary  journals  established  in  the  U.  S.,  1801-04  ; 
contributed  essays  for  many  years  to  the  Connecticut  Cou- 
rant,  which  he  edited  1S04,  and  became  judge  of  Columbia 
county  1814.  D.  in  New  York  City  Dec.  12,  1S23.  Author 
of  Beauties  of  the  Bible  (1802),  The' Sham  Patriot  Unmasked 
(1803),  The  Historical  Dictionary  (1804),  which  passed 
through  several  editions,  and  The  Brief  Remarket-  on  the 
Ways  of  Man  (1817;  new  cd.  1855). 

Sampson  (Francis  S.),  D.  D.,  b.  in  Goochland  co., 
Va.,  in  L814  ;  graduated  at  the  University  of  Virginia  1836  ; 
studied  theology  at  the  Union  Theological  Seminary  of 
Virginia,  in  which  he  became  professor  of  Oriental  lan- 
guages and  literature  1848,  having  been  ordained  to  the 
Presbyterian  ministry  1841.  D.  in  1854.  After  his  death 
a  Critical  Commentary  on  the  Epistle  to  the  Hebrews  (N.  Y., 
1856)  was  edited  from  his  MS.  notes  by  Dr.  R.  S.  Dabney. 
Sam'soe,  an  island  of  Denmark,  in  the  Cattegat.  Area, 
40  so,,  m.  P.  5500.  It  is  low,  with  an  undulating  surface 
and  very  fertile  soil. 

Sam'son  [pEttDEf,  "  sunny,"  "sunliko"  (NiJldeke,  Z. 
1).  M.  dr.,  xv.  800).  The  other  etymologies  arc  forced  at- 
tempts to  place  in  the  word  the  itrxvpos  of  Jos.,  Ant.,  v.  8.  4. 
(See  Fiirst,  Ifeb.  Lex.;  Maurer,  Bertheau,  Keil,  in  /<"■.;  LXX. 
^.anipuiv,  a  trace  of  a  pronunciation  different  from  that  of  the 
Masorah  ;  comp.  Arab.  ,w*hU*  )]»  one  of  the  Hebrew  judges, 
whose  history  is  related  Jud.  xiii.  2 — xvi.  31. 

Time. — 1116-1096  b.  c.  He  judged  Israel  twenty  years 
(xv.  20;  xvi.  31),  falling  within  the  forty  years  (xiii.  1) 
of  Philistine  dominion,  terminated  by  .Samuel's  victory  at 
Ebcn-Ezcr  (1  Sam.  vii.  11-13),  and  commencing  shortly 
before  the  capture  of  the  Ark  {1  Sam.  iv.  11  ;  comp.  vi.  1  ; 
vii.  12). 

History. — Son  of  the  Danite  Manoah  of  Corah  (xiii.  2), 
living  in  Muhaneh-Dan  (xiii.  25;  xvi.  31;  romp,  xviii. 
11-12).  To  his  mother,  long  barren,  the  birth  <  f  a  son  is 
announced   by  an   angel  (couip.  Luke  i.   7,  13).     He  is  a 


Nazarite  from  the  womb  (comp.  1  Sam.  i.  11),  the  first  of 
whom  mention  is  made  in  the  Old  Testament  (Ewald, 
Oesch.  Is.,  ii.  517).  He  is  first  inspired  in  his  own  home 
to  the  performance  of  some  deed  now  lost  to  us  (xiii.  25). 
His  subsequent  recorded  history  may  be  arranged  in  three 
periods:  (1)  His  connection  with  the  Philistine  maiden  of 
Timnath,  and  the  consequent  complications  with  the  Phi- 
listines (xiii.  15j.  (2)  His  visit  to  Ga/.a  (xvi.  13).  (3)  His 
connection  with  the  harlot  (71  ril ;  comp.  Arab.  InjlO, 
"  bawd  ") ;  her  treachery  and  his  loss  of  strength,  imprison- 
ment, and  death  (xvi.  4-3] ). 

Character. — He  differs  from  all  the  other  judges  in  the 
personal  and  individual  character  of  his  work.  He  does 
not  appear  as  delivering  the  people  from  the  oppression 
of  the  enemy,  so  much  as  avenging  on  the  Philistines  his 
personal  wrongs.  His  working  was  entirely  confined  to  the 
narrow  limits  of  the  hill-country  along  tin-  border  between 
Judah  and  Dan  ;  only  twice  do  we  find  any  mention  of"  him 
away  from  here.  We  have  no  proof  of  his  general  recog- 
nition as  judge,  and  in  one  instance  wc  find  him  rejected 
by  the  tribe  of  Judah  (xv.  10).  Shut  out  by  his  Nazarite 
vow  from  the  use  of  wine,  his  passions  find  another  out- 
let, and  his  weakness  toward  women  furnishes  the  key  to 
his  wasted  life  and  strength.  Throughout  all  his  actions 
and  words  runs  a  fine  vein  of  humor  (Herder,  Geist  der  hcb. 
Poesie}  ii.  204)  and  reckless  carelessness  of  his  God- 
bestowed  strength.  The  moral  standard  of  his  age  and 
position,  living  on  an  enemy's  border,  must  be  taken  into 
consideration  before  his  life  can  be  explained  or  under- 
stood. 

Literature. — Very  meagre  ;  most  valuable  arc  the  various 
commentaries  on  Judges,  especially  Casscl  in  the  Lange 
series  (Am.  ed.),  and  by  Bachmann  (1809). 

T.  C.  Murray. 
Samson  (George  Whitefielij),  D.  D.,  b.  at  Harvard, 
Mass.,  Sept.  29,  1819;  graduated  at  Brown  University  1839, 
at  Newton  Theological  Institute  1843;  was  for  many  years 
pastor  of  a  Baptist  church  at  Washington,  D.  C,  and  presi- 
dent of  Columbian  College,  D.  C,  1S59-71,  when  he  became 
president  of  Rutgers  Female  College,  New  York  City.  He 
travelled  in  Europe  and  the  East  1848,  publishing  a  series  of 
letters  and  essays  on  Italy,  Egypt,  Palestine,  and  Sinai ;  has 
written  several  theological  pamphlets  and  critical  essays  on 
art,  and  is  author  of  To  Dafmonion,  or  the  Spiritual  Medium 
(1852),  reissued  in  an  enlarged  form  under  the  title  Spirittt- 
alism  Tested  (ISQ0),  Outlines  of  the  History  of  Ethics  \  1860), 
Elements  of  Art  Criticism  (1807),  and  Physical  Media  in 
Spiritual  Manifestations  (1809),  and  is  understood  to  be  en- 
gaged (1876)  upon  an  important  work  which  will  present 
novel  views  upon  the  history  ami  development  of  the  an- 
cient Oriental  and  classical  philosophies,  religious,  and 
mysteries. 

Samson  (Joseph  Isidore),  b.  at  St.  Denis,  France,  July 
2,  1793,  in  humble  circumstances;  acted  for  several  years 
in  the  provinces,  subsequently  in  Paris,  and  became  in 
1832  a  member  of  the  Theatre  Francnis ;  retired  in  1863. 
D.  at  Paris  in  1871.  His  representations  both  of  ludicrous 
and  grave  characters,  numbering  about  250,  were  distin- 
guished by  an  individuality  and  elegance  which  hardly  any 
other  actor  of  his  time  attained.  He  was  also  highly  ap- 
preciated as  a  teacher ;  Rachel  and  the  two  Brohans  re- 
ceived instructions  from  him. 

Sam'uel  [Heb.  Shemuel,  "heard  of  God"],  a  Hebrew 
judge,  lawgiver,  and  prophet,  whose  history  is  recorded  in 
the  first  of  the  two  biblical  books  of  Samuel,  h.  at  Rama- 
thaim  Zophim  in  Mount  Ephraim,  probably  in  the  twelfth 
century  B.  C.J  was  consecrated  by  his  mother,  Hannah,  to 
the  service  of  Jehovah  as  a  Nazarite  before  his  birth; 
brought  up  in  the  household  of  the  chief  priest,  Eli,  at 
Shiloh  ;  received  in  childhood  a  divine  message  foreboding 
the  downfall  of  the  family  of  Eli  ;  assumed  the  judge- hip 
of  Israel  about  twenty  years  after  the  death  of  Eli,  at  which 
time  he  headed  a  successful  expedition  against  the  Phil- 
istines ;  resided  at  Raman  (probably  the  same  as  Rama- 
thaim  Zophim)  ;  visited  annually  the  three  principal  sanc- 
tuaries. Bethel,  Gilgal,  and  Mizpeh,  and  made  his  sons 
deputy  judges,  but  in  consequence  of  their  misconduct  was 
commissioned  by  Jehovah  to  accede  to  the  popular  clamor 
for  a  king;  to  which  end  he  anointed  Saul  as  first  monarch 
of  Israel,  and  on  his  disobedience  to  a  divine  command 
anointed  the  youthful  shepherd,  David,  in  his  place.  Ho 
d.  shortly  before  the  close  of  the  reign  of  Saul,  and  his 
Spirit  was  successfully  invoked  by  the  "witch  of  Endor" 
to  announce  to  Saul  the  fatal  result  of  the  battle  in  which 
he  lost  his  life.  Samuel  is  regarded  as  the  founder  of  tho 
"schools  of  the  prophets."  ami  by  the  Tiiliuudists  as  tho 
writer  of  the  first  of  the  books  which  bear  his  name.  This 
opinion,  however,  is  rejected  by  nearly  all  modern  critics; 
but  another  school  of  commentators,  of  which  Bishop  Co- 
lenso  is  the  most  prominent  English  representative  con- 
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riders  that  lug*  portion!  ■  I  the  Pentateuch  and  the  books 
mpiled  by  bim,  or  nndi 
of  tin-  prophetical  schools.     I 
nd  great  dil 

opinion  oxi  "  ''"'  "" 

,„,.  |, ,.  in  the  judgeship,  others  maintain- 

ing thai  the  oxploits  ol  Samson  fell  within  the  interval 
i».-T«^  mblaaoes  ol  the  inoidents 

a,  t , .. , ,  |  Samuel  and  of  Samson  are  ob(  ious ; 

,  baring  been  Hasarites  bj  parental 
i  i  ilcer  ■  -  archetypes  in  this  reaped 

o!   igit  Ing   uttere  1   bj    Hannah, 

-  :,,!,,  |,  presenting  a  marked  paralleli  m  i  i 

Mnry,  thi  Comp.  l  Sam.  li.  1-10 

i    .    ;   ,  Mtional  tomb  of  Samuel  is 

still  Sebi  Samwil,  ■  short  distance   V   W.  of 

on  an  eminen iverlooking  thai  city  -a  Bpot 

which  i-  identified  by  some  with  Ramah,  by  others  with 

n  C.  Bliss. 

Bam'neli  The  Books  of,  in  the  01  i  Testamont,  are 
i  number  in  the  mo  lern  editions  of  the  Hebrew  text, 
bul  this  an  l  " "»  '•'  Bom- 

.  i  nth  century.     The  books  are  said  in  the 
Talmud  to  hare  been  written  by  Samuel,  but  the  work  be- 
lt ith  bis  lime  and  ends  at  a  | > •  ►  i 1 1 1  man;  years  alter  his 
death.     Its  real  authorship  and  date  are  quite  unknown, 
,  based  upon  more  ancient  an 
ins,  «ere  derived  the  famous 
i  with  others  in  the  books  of  Chronicles. 
i  \  \    ,,i  i  \  ulgate  oall  the  two  books  of  Samuel  the 
t "  and  "  Sooond  "  Book  of  Kings,  while  the  First  and 
Beeond  of  Kings  in  the  oommon  English  version  are  in  the 
I. XX.  and  \  ulgate  name  1  the  Third  and  Fourth  Books  of 
Kings. 

Sanaa'*  city  of  Yemen,  Arabia,  in  an  elevated  valley 
nearly  It""1  feel  above  the  sea.  Burrounded  with  beautiful 
orchards  an  I  Hardens  enclose  1  by  walls.  It  is  well  built, 
though  parts  of  it  are  iii  ruins,  .,nd  sufficiently  provided 
with  water,  though  lain  never  falls  except  in  July,  and 
times  not  for  several  years ;  the  climate  is  bo  dry  that 
men  maj  be  kepi  in  open  air  for  eight  days  without  spoil- 
in.-.     The  baxaare  are  well  stocked  with  silks  and  satin-, 

rar,  dates,  and  tobact md  an  ex- 

tensive  trade  in  c  carried  on.     P.  about  20,000.     It 

is  desoribc  1  by  Pliny  as  a  Largo  commercial  centre  and 
splendidly  built  1"  030  it  became  the  capital  of  Yemen, 
an  I  in  ls72  it  was  taken  by  the  Turks. 

San  Andre 'as,  p.- v.  and  cap.  of  Calaveras  co.,  Oak,  has 

2  ohlircheS,  gOOd  SOhoOlS,2  newspapers,  1  hotel,  court-house 

il,  and  express,  post,  and  telegraph  offices.  Princi- 
pal business,  mining,  farming,  and  stock-raising.  P.  about 
B00.  VVii.O.  Swbnsox,  Ed.  "  Calaveras  Citizen." 

San  Ansel,  v.,  IScxar  district,  Tex.  P.  41. 
San  Anto'nio,  tp.,  Marin  co.,  Cal.  P.  451. 
San  Antonio,  p. -v.,  Monterey  co.,  Cal.     P.  701. 

Ban  Anto'nio,  city,  cap.  of  Bexar  co.,  Tex.,  on 
San  Antonio  and  San  Pc.lro  rivers  on  the  routes  of  the 
International,  the  (lull'.  We -tern  Texas  and  Pacific,  and  the 

Galveston  Qarrisbnrg  an  I  San  Antonio  u.  Re.,  all  of  which 
are  now  |  t  -> 7 1 i  i  expects  I  t"  DC  soon  completed  to  this  point. 
San  Antonio  was  the  capital  of  Texas  under  the  Spanish 
and  Mexican  governments,  and  one  of  the  oldest  settle- 
ment- in  the  State,  having  been  founded  in  1711  as  the 
fortress  of  Sao  Fernando,  and  in  iris  as  the  mission  of  the 
Alamo,  both  originally  on  the  right  bank  of  San  Pedro 
River,  on  the  site  of  the  present  suburb  known  as  Chihua- 
hua, formerlj  oalled  San  Antonio  dc  Valero.  The  chief 
intent,  with  the  fort  an  I  the  mis -inn.  Wa-  soon  removed 

I'll  bank  ol  the  gan  I'edro.  to  wilat  is  now  the  "old 
town  "  ol  San  Antonio  de  Bexar  (often  called  simply  Bexar  . 
situated  between  the  two  rivers.  This  is  still  the  business 
centre,  containing  the  plaza,  Human  Catholic  churches,  the 
public  buildings,  and  man)  fine  BtoreB,  but  the  most  ele- 
gant residences  are  at  Alamo,  the  Buburb  E.  of  San  An- 

t  prevails,  us  does 

the  native  .Mexican  clement  at  Chihuahua.  The  city  stands 
in  the  midst  ol  a  level  an  I   I  ,,.  bounded  on  one 

side  at  a  listanoe  ■■!'  a  mile  by  a  range  of  linn -tone  hills. 
affording  the  materials  from  which  it  has  been  built.  It 
ha-  1"  ehurehe-.  .,  Link-.  L'  daily,  1  triweekly,  an  I  :: 
weekly  newspapers,  a  college,  a  .-"in  cut.  a  hospital,  and  a 
female  orphan  asylum,  all  under  Roman  Catholic  control; 
a  go  id  tin-  department,  9  fiouring-mills,  a  bre* 
and  candle  factory,  a  me  it  extract  factory,  _' 

I-.  English  and  German,  ami  an 

extensive  public  park  embracing  the  source-  < 
River,    The  fortress  of  the  Alamo,  celebrated  in  Texan  his- 
tory, is  situated   within   the  plain  and  the  suburb,  wbioh 
both  bear  the  same  name.     The  city  is  divided  into  four 


wards,  is  governed  by  a  mayor  and  aldermen,  having  been 
;  :i-  aoity  in  IS?:;,  and  is  provisionally  con- 
v.uli  ilo  present  railway  termini  at  Kingsbury  and 
lurni  bj  daily  lines  of  stages.  P.  12,256,  about  equally 
,lu  . i .  .  1  'between  persons  ol  .Mexican.  German,  and  Ameri- 
can desci  oi 

San  AntOlliO  Kiver  vises  in  Bexar  co.,  Tex.,  flows 
S.  B.  -till  miles,  and  falls  into  the  Gulf  of  Mexico  at 
Espiritu  Santo  Bay.  The  city  of  San  Antonio  and  village 
ol   Goliad  are  upon  its  banks. 

San  Augustine',  county  of  E.  Texas,  on  Angelina 
River.  Staple-,  cotton  and  Indian  corn.  Cap.  San  Augus- 
Bne,     Ana.  650  sq.  m.     1'.  4196. 

San  Augustine,  p.-v.,  cap.  of  San  Augustine  co.,  Tex. 
P.  250. 

San  Benedet'to  del  Tron'to,  town  of  Italy,  prov- 
ince  of  Ascoli-Piceno,  not  far  from  Fermo.  The  town  is 
mi  the  ''li"!  "f  a  hill  near  the  Adriatic,  and  commands 
magnificent  inland  and  sea  views,  but  the  streets  are  nar- 
row,   i keil,    and    steep.     The    suburb    below,    however, 

which  i-  built  around  the  small  harbor,  contains  comfort- 
able bouse-,  and  the  place  is  much  resorted  to  in  summer 
lor  sea-bathing.     1'.  in  1S74.  til  12. 

San  Henedetto  Po  (also  called  Polirone),  town  of 
Ilalv.  province  of  Mantua,  on  the  right  bank  of  the  Po 
and  on  the  left  of  the  Lirone,  about  12  miles  from  the  eily 
of  Mantua.  It  has  a  fine  church  belonging  to  the  Bene 
dictines,  but  the  vast  monastery  founded  in  HUM.  and  cel- 
ebrated as  the  abbey  of  San  Benedetto  di  Po,  is  now  em- 
ployed In  secular  uses.  The  town  is  subject  to  malarious 
fevers.     P.  10,319. 

San  Beni'to,  county  of  TV.  California,  lying  at  the  TV. 
base  of  the  toast  Range,  and  consisting  chiefly  of  the  val- 
ley of  the  San  Benito  or  upper  Salinas  Kivcr,  and  crossed 
b\  Southern  Pacific  R.  R.  Agriculture  and  stock-raising 
arc  the  leading  industries.  The  county  was  formed  in  1^71 
from  the  E.  portion  of  Monterey  co.     Cap.  Hollister. 

San  Benito,  p.-v.  and  tp.,  San  Benito  co.,  Cal.,  on 
San  Benito  Kiver  and  Southern  Pacific  It.  R.      P.  529. 

San  Bernardi'no,  county  of  B.  E.  California,  bounded 
\.  E.  by  Nevada  and  E.  by  Arizona,  from  which  it  is  sepa- 
rated by  Colorado  River,  crossed  by  Amargosa,  Mohave, 
and  Santa  Ana  rivers,  and  traversed  by  the  Coast  Range 
and  some  spurs  of  the  Sierra  Nevada,  consists  in  greater 
part  of  dry,  dismal  deserts  and  volcanic  mountains,  dotted 
with  a  scanty  growth  of  cacti  and  yuccas,  and  interspersed 
with  hot  springs  and  salt  marshes  abounding  in  sulphur 
and  soda,  forming  "sinks,"  in  which  the  streams  are  lost. 
The  '•  Death  Valley"  in  the  N.  E.  between  tho  Amargosa 
and  Pananiint  ranges,  in  which  Amargosa  River  disappears, 
is  I  mi  miles  long  and  from  100  to  250  feet  below  the  level 
of  the  sea,  and  is  uninhabitable  from  extreme  heat.  Only 
the  S.  TV.  corner  is  settled,  comprising  the  beautiful  San 
Bernardino  Valley,  lying  between  the  San  Bernardino  and 
Temcscal  ranges  and  watered  by  many  tributaries  of  San- 
ta Ana  River.  Gold  and  silver  are  found  in  the  Sierra 
Nevada,  and  tin,  copper,  marble,  and  alabaster  in  the 
Temescal  region.  TVillows  and  sycamores  abound  along 
the  streams,  and  pine,  cedar,  hemlock,  and  maple  on  the 
mountains  of  the  Coast  Range.  Agriculture  and  stock- 
raising  are  the  chief  industries,  the  staples  being  barley, 
hay,  fruits,  wine,  wool,  and  butter.  Mount  San  Bernar- 
dino is  the  loftiest  peak  of  the  Coast  Range.  Cap.  San 
Bernardino.  Area,  about  16,000  sq.  m.,  or  nearly  twice  tho 
size  of  the  State  of  Massachusetts.     P.  39S8. 

San  Bernardino,  p.-v.,  cap.  of  San  Bernardino  co., 
Cab,  on  Southern  Pacific  R.  R..  SO  miles  from  the  coast, 
has  ii  churches,  excellent  schools,  2  banks,  2  daily  and  3 
weekly  newspapers,  2  good  hotels,  several  rich-yielding 
mines,  and  good  water.  The  climate  is  beneficial  for  run- 
Bumptives  and  persons  troubled  with  throat  affections.  It 
is  one  of  the  most  energetic  towns  on  the  Pacific  slope. 
I'.  3064.  TV.  II.  Gould,  Ed.  "Daily  Argus. 

San  Hun  i  la  i  in.  town  of  Italy,  province  of  Verona, 
near  the  left  bank  of  the  Adelgo,  an  affluent  of  the  Adigc, 
ami  about  14  miles  E.  of  the  city  of  Verona.  The  neigh- 
boring valley  of  Ronca  is  remarkable  for  its  minerals.  P. 
5653. 

>an  Inn  nt mi.  p.-v.  and  tp.,  Belknap  co.,  N.  II.,  on 
Greal  Hay.     p.  1236. 

San  Bru'no,  tp.,  San  Mateo  co..  Cal.,  on  Southern 
Pacific  R.  R.,  I  I  mil,-  S.  of  San  Francisco.     P.  1269. 

San  Hue  unvc  ntii'ra.  p.-v.,  cap.  of  Ventura  co.,  Cal., 
on  the  coast.  :".ll  miles  S.  Ii.  from  Santa  Barbara,  has  on 
excellent  harbor.  4  churches,  a  high-school  building,  1 
bank.  1  newspaper,  court-house,  waterworks  supplying 
the  town  with  water  for  irrigation  and  manufacturing 
purpose-,  a  planing-mill,  and  a  library  and  reading-room. 
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It  is  a  favorite  place  of  resort  for  tourists  and  invalids, 
owing  to  its  climate  and  the  presence  of  hot  springs.  P. 
2491,  W.  E.  Shepherd,  Ed.  "Signal." 

San  Car'los,  town  of  Venezuela,  South  America,  in  a 
beautiful  valley  surrounded  with  plantations  of  coffee, 
sugar,  and  cotton.      P.  8000. 

San  Cascia'no  de'  Ba'gni,  small  town  of  Italy,  prov- 
ince of  Siena,  situated  in  a  picturesque  country  full  of 
mineral  springs.  The  baths  here  have  been  celebrated  from 
a  very  remote  period,  and  they  are  still  much  frequented 
for  rheumatic  affections.     P.  3585. 

San  Cascia'no  in  Val'di  Pe'sa,  town  of  Italy,  prov- 
ince of  Florence,  celebrated  for  its  baths.  The  principal 
village  of  the  commune  is  a  place  of  considerable  traffic, 
and  was  formerly  surrounded  by  walls  and  well  fortified. 
P.  of  commune,  12.38S. 

San  Catal'do,  town  of  Sicily,  province  of  Caltanis- 
sctta,  in  a  very  healthy  and  fertile  district,  abounding  in 
grain  and  every  variety  of  fruit  grown  in  the  island.  The 
sulphur-mines  here  are  also  highly  productive.  P.  12,700. 
Sanchoni'athon  [dr.  2oryvou«d9u»<].  a  Phoenician  his- 
torian or  theologian  and  cosmblogist,  said  by  Philo  of 
liyblus  to  have  been  a  native  of  Berytus  (Athenseus  and 
Suidas  make  him  aTyrian).  He  is  supposed  by  Father 
Martin  to  have  flourished  as  early  as  the  fourteenth  cen- 
tury before  Christ:  by  others,  as  Creuzer, •  1250  b.  o. 
(Suidas  makes  him  contemporary  with  Semiramis).  Ho  is 
said  to  have  been  chief  hierophant  among  the  Phoenicians 
— to  have  been  secretary  to  Adonilabnas,  the  reigning  king 
of  Byblus.  Three  works  are  attributed  to  him  :  one,  on 
the  physical  system  of  Hermes  (Thoth  or  Taaut) ;  a  second, 
on  Egyptian  theology;  a  third,  upon  the  history  of  Phoe- 
nicia. Philo  of  liyblus  is  the  reputed  translator  of  the 
original  into  Greek  in  the  second  century  A.  d.  His  trans- 
lation was  in  nine  books,  and  is  believed  to  have  included 
the  three  works  mentioned.  Porphyry,  writing  against 
Christianity,  appeals  to  the  authority  of  Sanchoniathon 
against  Moses.  Eusebius,  replying  to  Porphyry  in  his 
De  Prteparatiane  Eeangelica  (i.  eh.  10),  has  preserved  the 
only  fragments  which  have  come  down  to  us  from  Philo's 
translation.  These  contain  the  outlines  of  a  cosmogony 
and  theogony.  In  the  learned  work  of  Cumberland  (Eon- 
don,  1770)  these  are  rendered  into  English.  The  world  is 
represented  as  originating  from  a  "dark  and  windy  air 
and  a  turbulent  evening  chaos;"  these  things  at  first  were 
without  form  and  void,  but  "  the  wind  fell  in  love  with  its 
own  principle,  and  a  mixture  called  Desire  or  Cupid  arose  ;" 
creation  began,  and  Mot — mud,  or  a  putrefaction  of  watery 
mixture — -was  begotten,  and  thence  came  the  seeds  of  the 
universe;  zophescmin  or  egg-shaped  overseers  of  heaven 
were  born;  light  shining  through  the  air  produced  the 
clouds  and  rains;  thunder  and  lightning  produced  intel- 
ligent animals,  awaking  them  from  unconscious  matter  by 
fright.  The  theogony  introduces  us  to  the  Greek  gods, 
and  represents  them  as  historical  personages  of  Phoenicia, 
some  of  them  being  especially  distinguished  as  inventors 
and  founders — c.  g.  of  houses  and  clothing,  of  fire,  naviga- 
tion, worship,  metallurgy,  fishing,  magic,  dog-training, 
civil  society,  medicine,  the  art  of  writing,  etc.  Thus  ap- 
pear Uranus  and  Giea,  Cronus,  Rhea,  Astarte,  Poseidon, 
Vulcan,  Artemis,  Eros,  Athena,  Persephone,  Dionc,  Her- 
cules, Nereus,  Hermes,  and  others.  In  fact,  the  work  seems 
to  be  an  attempt  to  give — after  the  manner  of  Lucretius  and 
the  atomistic  Epicurean  school  to  which  he  belonged — first, 
a  materialistic  theory  of  the  origin  of  nature  and  man ; 
and  secondly,  a  naturalistic  explanation  of  tho  Greek 
theogony  as  found  in  Hesiod  and  Orpheus,  by  making  tho 
gods  and  goddesses  to  have  been  historical  personages 
resident  about  the  eastern  shore  of  the  Mediterranean.  If 
any  Phoenician  work  was  the  basis  of  Philo's  work,  it  must 
have  been  almost  entirely  obscured  by  his  conjectural  in- 
terpretations and  his  identification  of  Phoenician  and 
Greek  mythology.  Some  havo  thought  that  Porphyry 
forged  the  work  from  which  he  pretended  to  quote.  In 
1836-37,  Wugenfeld  published  a  work  which  purported  to 
be  a  German  translation  of  the  complete  work  of  Philo 
from  a  manusoript  discovered  in  1835  at  a  convent  in 
Portugal.  This  was  pronounced  by  scholars,  after  careful 
examination,  to  be  a  forgery.  ,1.  C.  Orelli  (Lcipsie,  1826) 
published  the  best  edition  of  the  fragments  of  Sanchoni- 
athon. William  T.  Harms. 

San  Coloinhn'no,  town  of  Italy,  province  of  Milan, 
near  the  right  hank  of  the  Luinluo,  about  10  miles  from 
Lodi.  The  old  castle  of  San  Colombano  is  one  of  the  most 
ancient,  vast,  and  best  preserved  iti  Lombardy.  It  is  now 
converted  into  a  charming  villa,  the  property  of  the  family 
Belgiojoso.  This  town,  which  was  not  without  its  share  in 
the  mediaeval  history  of  Lombardy,  is  now  an  active  and 
thriving  place.     P.  7000. 


San  t'listo'bal  [formerly  Oiudad  Hen!],  city  of  Mex- 
ico, cap.  of  the  state  of  Chiapas,  450  miles  S.  E.  of  Mexico, 
in  a  fertile  valley  at  the  E.  base  of  the  Cordillera.  Mines 
of  iron  and  lead  are  found  in  the  vicinity.  The  manufac- 
ture of  earthenware  and  the  weaving  by  haul  of  woollen 
and  cotton  cloths  air  industries  of  soon  importance,  thongh 
the  chief  wealth  of  the  city  consists  in  oattlo-raising  and 
beef-packing.  Founded  in  1528,  it  was  the  seat  of  a  bish- 
opric, first  filled  by  Las  Casas,  whence  the  city  is  often 
called  San  Cristobal  las  Casas.  A  monument  in  his  honor 
has  been  erected  bore.     P.  about  12,000. 

San'croft  (William),  D.  D.,  b.  at  FresingficM,  Suffolk, 
England,  in  1616;  educated  at  Bury  School  and  at  Em- 
manuel College,  Cambridge,  where  he  became  fellow  1012; 
was  deprived  of  his  fellowship  by  the  Long  Parliament 
1649;  became  chaplain  to  tin;  bishop  of  Durham  1660,  in 
which  year  he  assisted,  privately,  in  the  revision  of  tho 
Prayer  Book;  obtained  from  that  prelate  the  rectory  of 
Houghton-le-Spring  and  a  prebend  in  Durham  cathedral; 
was  elected  master  of  Emmanuel  College,  Cambridge,  1662; 
was  promoted  successively  to  the  deaneries  of  York  1663, 
and  of  St.  Paul's,  London,  10(51;  spent  large  sums  on  tho 
repair  of  St.  Paul's  cathedral;  was  presented  by  Charles 
II.  to  the  archdeaconry  of  Canterbury  ItiOS,  and  to  the 
archbishopric  of  Canterbury  1077.  He  attended  Charles 
IT.  on  his  deathbed,  and  temporized  with  James  II.  in  re- 
gard to  the  acts  of  that  monarch's  illegal  ecclesiastical 
commission,  but  had  sufficient  courage  to  draw  up  the 
famous  petition  against  the  Declaration  of  Indulgence, 
signed  by  himself  and  seven  other  prelates,  for  which  they 
were  committed  to  the  Tower  June,  HiSS;  tried  for  misde- 
meanor before  the  king's  bench,  and  acquitted  June  29, 
1688.  Notwithstanding  his  grievances,  he  did  not  take 
part  in  the  conspiracies  against  James  ;  refused  to  take  the 
oath  of  allegiance  to  William  and  Mary  ;  was  deprived  of 
his  see  Feb.,  1691;  refused  to  recognize  his  deposition; 
retired  to  his  native  place,  and  attempted,  with  the  aid  of 
the  numerous  nonjuring  clergy,  to  maintain  an  episcopal 
succession.  D.  at  Fresingfield  Nov.  24,  109.1.  Author  of 
several  volumes  of  sermons,  letters,  and  political  essays. 
Many  of  his  unedited  MSS.  are  in  the  Bodleian  Library, 
Oxford. 

Sanctifica'tion.  I.  Meaning  of  the  Wonn  (Lat.  »anc- 
ttiin  faccre  ;  Gr.  &yia£etv). — 1.  To  make  sacred,  to  consecrate 
or  devote,  applied  to  times,  places,  things,  or  persons  ( Matt. 
xxiii.  17,  etc.) ;  (2)  to  render  morally  pure,  to  cleanse  from 
sin,  to  render  holy  (John  xvii.  17;  1  Thess.  v.  23).  This 
moral  purification  is  to  be  considered  in  two  distinct  stages: 
(a)  Its  commencement,  called  regeneration,  or  new  birth  ; 
(o)  its  progressive  accomplishment  unto  ultimate  perfec- 
tion, which  progress  is  called  sanctification.  In  the  lan- 
guage of  Protestant  theology,  justification  isa  forensic  term, 
and  indicates  a  change  of  relation  effected  by  a  divine  sen- 
tence declaring  that  tho  law  is  satisfied  with  respect  to  the 
believer  in  consideration  of  what  Christ  has  done,  and  that 
he  is  endowed  with  the  rights  secured  by  Christ's  merits. 
Regeneration  and  sanctification,  on  the  other  baud,  mark 
the  beginning  and  progress  of  the  real  moral  change 
wrought  in  the  soul  by  the  Holy  Ghost. 

II.  Regeneration,  or  the  commencement  of  moral  puri- 
fication, is  expressed  in  Scripture  as  a  "creating  anew" 
(Eph.  iv.  24),  "begetting  "  (James  i.  18),  "quickening  " 
(John  v.  21),  "calling  out  of  darkness  into  marvellous 
light"  (1  Pet.  ii.  9).  Tho  subjects  of  it  are  said  to  be 
"alive  from  the  dead"  (Rom.  vi.  13),  to  be  "  new  crea- 
tures" (2  Cor.  v.  17),  to  be  "  born  again  "  (John  iii.  3-7), 
to  be  "God's  workmanship"  (Eph.  ii.  10).  It  is  variously 
conceived  by  different  schools  according  to  their  various 
views  of  the  nature  of  tho  soul  and  its  relation  to  God,  of 
original  or  habitual  sin,  and  of  divine  grace. 

1.  Pelagians  hold  (1)  that  free-will,  in  the  sense  of  an 
absolute  power  of  choice  at  any  moment  between  good  and 
evil,  is  essential  to  moral  character  and  responsibility  ; 
(2)  that  there  are  no  permanent  moral  habits  in  man 
preserving  and  transmitting  identity  of  character  and 
controlling  action,  and  consequently  thcro  is  no  original 
or  habitual  sin,  since  moral  character  can  be  predicated 
..nlv  ol  acts,  not  of  states  ;  (3)  that  responsibility  is  always 
limited  by  ability — that  is,  by  natural  power.  Hence,  re- 
generation isa  self-determined  change  in  the  general  moral 
course  of  man's  life,  an  art  of  the  man  himself,  without 
any  gracious  assistance  other  than  that  involved  in  in- 
struction and  favorable  providential  conditions.  T'liis  was 
taught  by  Pelagius  in  tho  early  part  of  tho  fifth  century, 
has  been  adopted  by  no  historical  Church,  but  bus  been 
reproduced  in  various  combinations  by  Rationalists  and 
Socinians. 

2.  The  Semt-Pelagian  doctrine  taught  by  John  Cassian  (d. 
440)  always  contested  the  palm  of  orthodoxy  in  the  Roman 
Catholic  Church  with  Augustiniunisui,  and  is  now  supreme 
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through  the  triumph  of  the  Jesuit-.  This  admits  thai 
djrin,  3  to  enable  a  sinner  to 

return  unto  Uod  aod  live.  Vet  it  follows  from  the  nature 
of  the  human  niD  thai  man  must  first  spontaneously,  of 
I,,,,,  ad  attempt  to  choose  and  obey  God.   They 

ml  admit  co-operative  gi 

■  i  regeneration  admits  I 
pravity,  and  consequent  moral  Unpotenoy.     NeverU) 
man  li  not  reallj  responsible  until  there  i-  redemptively 
i wed  upon  him  for  Christ's  nnkosuffi  e  bo  ro- 

il him  with  ability  (rraoiooj  BubetitnLed  for  natural) 
i  gn  ■'••■>'  •>'  irhen  the  sinner 

ivith  It,  and  thus  effects  the  end  Intended. 
t.  The  Synergistic view, virtually  the  same  as  tin-  former, 
party  among  the  Lutherans  who  departed 
from  the  traditions  of  their  Church.  \r  the  Leipsic  Con- 
ferencel  1548)  Metanchth  insaid,"  There  concur  threecauses 
of  :i  good  aotion  the  word  of  Gnd,  the  Boly  spirit,  and 
the  human  "ill  assenting,  not  resisting  the  word  of  God." 
|  Co*  .  Com.,  p 

Standard,    the   Formula     Concordia, 
human  natun  is  spiritually  dead ;  (2)  the  Holy 
ml  who  quickens  the  dead  bou! 
t<>  lift-,  without  the  leasl  co-operation  of  the  will  of  the 
subject.     Bui  the  non  regeneration  <>f  the  unbeliever  they 
refer  not  t"  the  absence  nor  to  any  deficiency  of  grace,  hut 
to  the  positive  resistance  of  the  man  himself.     (Formula 
di '.  pp.  662,  666,  582,  677.) 
ti.  The  /■'  loctrine:    I     Is  to  the  nature  of  regen- 

eration, (")  there  ure  in  the  soul,  besides  its  several  facul- 
ties, habits  or  dispositions,  innate  or  acquired,  which  lay 
the  foundation  for  the  soul's  exercising  its  faculties  in  a 
ioular  way.  (5)  These  dispositions  (moral)  arc  ante- 
rior to  moral    ,ict  i  o  u ,  a  ii  ■  I    determine    it-   character   as   good 

or  evil,  (c)  In  creation  God  made  the  dispositions  of 
Adam's  heart  holy.  (»/)  In  regeneration  God  1 1  i .  i  n  the 
gov  erning  dispositions  of  the  regenerated  man's  heart  holy. 
It  is  therefore  essentially  the  communication  of  a  new 
spiritual  life,  and  is  properly  called  a  "new  birth."  (2) 
'  cause,  it  is  effected  by  divine  power  act- 
in.'  supernaturally  and  immediately  upon  the  soul,  quick- 
ening  it  to  spiritual  lite,  and  implanting  gracious  princi- 
ple- of  action.  (3)  Conversion  (coavereto  actvattt)  in- 
stantly followB  iis  the  change  of  action  consequent  upon  the 
change  of  character,  and  consists  in  repentance,  faith,  holy 
obedience,  eto.  |  Thirty-nine  Article*,  art.  IOj  Can.  of  Synod 
of  Dart,  eh.  iii.  art.  I):   West,  Con/.,  eh.  x.) 

7.  The  Modisnal  and  Papal  doctrine  admits  original 
sin  and  necessity  of  grace.  The  efficacy  of  grace  in  a 
given  ea-e  is  made  to  depend  (1)  by  the  Augustinian  party 
(Jansenists)  on  the  purpose  of  God  and  the  speeific  power 
of  the  grace  itself.  (2)  The  Council  of  Trent  places  it  in 
the  so  operation,  or  at  least  non-resistance,  of  the  subject. 
(Sess.  i*..  can.  4.  ohs.  6  and  6,  and  sess.  7,  cans,  ti  and  8.) 
Bat  all  agree  that  it  is  exercised  only  through  the  instru- 
mentality of  baptism,  which  acts  as  an  opus  operation,  ex 

ROHM  ipsitts,  effecting  regeneration  ami  the  entire  rc- 
mo\al  of  sin.  and  consequently  of  guilt,  from  every  infant, 
and  from  every  adult  who  does  not  wilfully  resist  (non 
sofunftOKS  obicem).  (Oounc.  Trent,  sess.  7,  ean.  6;  Bcllar- 
min,  fir  SacratMntis,  2,  1.) 

8.  Baptismal  Regeneration  is  held  by  members  of  the 
Church  Of  England  and  Others  in  various  senses.  (1  ) 
Some  hold  that  the  Holy  Spirit  through  the  instrumental 
ity  of  baptism  implants  a  germ  of  spiritual  life  in  the  soul. 
which  may  long  remain  latent,  and  maybe  subsequently 
developed  [in  conversion)  or  blasted.  (2)  others  hold  that 
there  are  two  regenerations — one  a  change  of  state  or  rela- 
tion, and  the  other  a  change  of  nature  ;  the  first  is  baptismal 

i"1'1  t'1*1  u nd  moral,  though  both  are  spiritual,  since  both 

are  wrought  by  the  Holy  Ghost 

I  M.  SAM  nriCATIOX  i-  the  progressive  completion  of  the 
Spiritual  change  of  character  commenced  in  regeneration. 

1.  Pelagian  and  Rationalistic  View.     See  above. 

2.  Medtwval and  Roman. — 1 1 1  They  refuse  to  distinguish 
between  justification  and  sanctification.     (2)  Their  defini- 

makes  justification  to  be  sanetification — thai  is.  the 
ataansing  from  iin,  and  the  infusion  of  gracious  habits  by 
the  Holi  Ghost  for  Christ's  sake  by  the  instrument  of  bap- 
tism, upon  which  subjective  change  the  removal  of  guilt 
and  dil  ine  favor  i*  conditioned.  |  '  'oune.  Trent,  sess.  6,  ean, 
7.)    (3)  His  therefore  progressive,  and  is  advanced  (a)  by 

■  works,  which  possess  real  merit,  and  deserve  and  se- 
cure increase  of  grace  (Comae.  TVent,  sess.  ti.  can.  32); 
(*)  n.v  1"'"  eto.,  which  satisfy  God's 
justice  and  purify  the  soul  (Coune.  Trent,  BOSS.  1  I,  eh.  8; 
sess.  6,  cans.  29  and  3<  -   j ible,  even  before 

B,  for  a  believer  to  perfectly  conform  to  all  the  de- 
mands of  God's  law  as  graciously  adjusted  to  this  life 
(Count.   T-  i  b,  |6,  ean.  25);  (d)  it  is  even  pos-  I 

sible,  out  of  love,  to  perform  supererogatory  service  bv  obe-   ! 


dience  to  the  councils  of  Christ,  which  are  advisory,  but 
not  obligatory  until  voluntarily  undertaken  :  these  are  vol- 
untary poverty,  celibacy,  and  obedience  to  monastic  rule, 
and  merit  more  than  the  mere  salvation  of  the  person,  and 
contribute  to  the  "treasury  of  merits"  at  the  disposal  of 
the  Churoh,  which  is  imputable  at  the  discretion  of  those 
holding  the  jurisdiction  to  believers  on  earth  or  in  purga- 
tory not  yd  folly  justified  (Bellannin,  /><  MonachHe,  ehs. 
6  and  7) ;  (c)  if  the  believer  dies  before  the  process  of  de- 
liverance from  sin  is  perfected,  he  must  complete  it  in  pur- 
gatory, the  pains  of  which  are  expiatory  and  purifying: 
and  there  he  may  be  assisted  by  the  prayers  and  masses 
and  dispensing  power  of  the  Church  on  earth.  (Bcllarmin, 
Purgator.j  ii.  9.) 

'.'<.  The  Mystical  view  of  sanctification,  though  never  era- 
bodie  I  in  any  Church  creed,  has  existed  as  a  doctrine  and 
as  B  tendency  in  ail  ages  and  among  all  Christian  denomi- 
nations. A  .Mystic  (from  MWu)  is  one  to  whom  secret 
things  have  been  revealed.  Christian  mysticism  more  or 
less  depreciates  the  dependence  of  the  soul  for  light  upon 
the  objective  revelation  of  the  word  of  God,  and  the  neces- 
sity of  the  means  of  grace  and  human  effort,  and  empha- 
sizes spiritual  intuition,  the  regulative  value  of  religious 
feeling,  the  physical  communion  of  the  soul  with  the  sub- 
stanee  of  God,  conditioned  on  quiet  and  passivity  of  mind, 
etc.  Such  views  gained  great  currency  in  the  Church  after 
about  a.  D.  523,  when  the  Celestial,  and  Terrestrial  Hier- 
archy, and  Mystical  1%  ology,  falsely  attributed  to  Dionysius 
the  Areopagitc.  were  published  and  translated  into  all  lan- 
guages. They  qualified  the  works  of  the  eminent  evangel- 
ical Schoolmen  and  writers — Bernard  of  Clairvaux,  Hugo 
and  Richard  of  St.  Victor,  and  subsequently  Thomas  & 
Kempis.  Thcv  were  taught  with  great  influence  by 
Schwenkfeld  (1490-1561),  Paracelsus  (1493-15411.  Wei  gel 
1533-88),  and  Jacob  Bbnme  (1575-1620),  after  the  Refor- 
mation, among  the  Protestants;  and  by  St.  Francis  of 
Bales  (1567-1622),  Molinos  (1640-97),  Madame  Guyon 
(  ltJlS-1717),  and  Archbp.  Fenelon  (1651-1715).  among  the 
Roman  Catholics.  The  original  Quakers  held  similar  views, 
as  is  seen  in  the  writings  of  George  Fox  (d.  3691),  William 
Penn  (d.  1718),  and  Robert  Barclay  (1048-90).  (See  Bar- 
clay's Theolut/ise  verse  Christians:  Apologia)}  Vaughan's 
Hours  with  the  Mystics  :  Ollmann's  Reformers  before  the 
Reformation  ;  Dorner's  Hint.  Person  of  Christ  and  Hist. 
Protest.  Theol.) 

4.    The  Doctrine  of  Sanctification    common  to    LfTHERAN 

ami  Reformed  Churches,  and  etyled  Evangelical. — (1) 
The  soul  after  regeneration  («)  continues  dependent  upon 
the  constant  gracious  operations  of  the  Holy  Spirit,  (h) 
but  is,  through  grace,  able  to  co-operate  with  them.  (2) 
The  operations  of  the  Spirit  arc  (a)  supernatural,  (o)  yet 
effected  in  connection  with  and  through  the  instrumental- 
ity of  means.  (3)  The  Spirit  gradually  completes  the 
work  of  moral  purification  commenced  in  regeneration: 
this  includes  («)  the  cleansing  of  the  soul  from  sin  and 
emancipation  from  its  power,  and  (b)  the  development  of 
the  implanted  principle  of  spiritual  life  and  infused  hab- 
its of  grace,  until  the  subject  comes  to  the  stature  of  perfect 
manhood  in  Christ.  (4)  It  spiritually  and  morally  trans- 
forms the  whole  man,  intellect,  affections,  and  will,  soul 
and  body.  (5)  This  work  proceeds  with  various  degrees 
of  thoroughness  during  life,  but  is  never  consummated  in 
absolute  moral  perfection  until  the  subject  passes  into 
glory.  (6)  The  means  of  sanetification  are  (a)  internal, 
as  faith  and  the  co-operation  of  the  regenerated  will  with 
grace,  and  (6)  external,  as  the  word  of  God,  sacraments, 
prayer.  Christian  fellowship,  and  the  providential  disci- 
pline of  our  heavenly  Father. 

IV.  The  doctrine  of  Perfect  Sanctification  in  this 
life  is  held  in  four  forms: 

1.  Pelagian. — According  to  the  principles  of  Pelagian- 
ism,  stated  above,  a  man  is  perfect  who  obeys  the  law  of 
God  to  the  measure  of  his  present  natural  ability,  since 
the  moral  law  is  a  sliding  scale,  adjusting  its  demands  to 
the  varying  ability  of  its  subject. 

2.  Mystical  perfectionism  consists  in  absorption  in  tho 
Divine  essence. 

3.  Soman  or  Ritualistic  perfectionism  consists  in  perfect 
conformity  to  the  law  of  God.  graciously  for  Christ's  sake 
adjusted  to  the  capacities  of  the  regenerated  man  in  this 
life,  and  even  in  the  rendering  of  supererogatory  service  in 
the  way  of  extra-legal  self-denial  from  a  principle  of  evan- 
gelical love:  and  this  perfection  is  attained  by  means  of 
meritorious  works  and  penances,  prayers,  fasts,  acts  of  - 
voluntary  self-denial,  and  ecclesiastical  obedience. 

4.  Evangelical  Perfection,  as  taught  by  the  followers  of 
Wesley,  includes  the  following  principles:  (1)  The  satis- 
faction and  merit  of  Christ  has  made  it  consistent  with  di- 
vine justice  to  offer  salvation  to  men  on  easier  terms  than 
the  old  Adamic  law  of  absolute  perfection.  "  The  gospel, 
which  is  the  law  of  love,  the  '  law  of  liberty,*  offers  salva- 
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tion  upon  other  terms,  and  yet  provides  for  the  vindication 
of  the  broken  law.  The  condition  of  justification  at  first 
IB  faith  (iloiir,  and  the  condition  of  continued  acceptance  is 
faith  working  by  love.  .  .  .  Perfect  faith  and  perfect  love 
is  Christian  perfection.  Christian  character  is  estimated 
by  the  conditions  of  the  gospel;  Christian  perfection  im- 
plies the  perfect  performance  of  these  conditions,  and  no- 
thing more."  (Wesley's  tract  on  Christian  Perfection  ; 
Methodist  Doctrinal  Tracts  ;  Dr.  George  Peck's  Christ. 
Doc.  of  Perfection  ;  Owen  on  the  Holy  Spirit  and  His 
Work;  Marshall  on  Sanetijication ;  Rev.  Win.  E.  Board- 
man,  1*.  D.,  Higher  Christian  Life  ;  Upham's  Life  of  Faith 
and  Interior  Life  ;  Ilagcnbach's  Hist,  of  Christ,  Doctrines  ; 
Haso,  Libri  SymboUci  Eccles.  Evamjeliae  (Lutheran)  ;  Nie- 
meyer,  Col  lectio  Confess  ionum  (Reformed) ;  Canons  and 
Decrees  of  the  Coitnc.  of  Trent.)  A.  A.  HoDGE. 

Sanctuary.     See  Asylum. 

Sand  [Ang.-Sax.  sand;  (Jer.  Sand;  Dutch,  Zand],  a 
term  which  is  applied,  both  in  common  parlance  and  often 
even  in  scientific  literature,  in  a  broad  and  vague  sense  to 
include  any  granulated  mineral  material  destitute  of  cohe- 
rence when  dry.  Thus,  in  this  broad  sense  any  known 
mineral  may  form  a  sand,  and  we  have  silicious  sand,  cal- 
careous sand,  magnetic  iron  sand,  coral  sand,  and  other 
varieties  highly  diverse  in  nature  and  origin.  This  unfor- 
tunate vagueness  extends  to  sandstones,  which  always  go 
by  this  name  when  made  up  by  the  conglomeration  or  con- 
cretion of  such  previously-granulated  material,  whatever 
its  mineralogical  nature  may  be.  A  familiar  example  in 
America  is  the  brown  "sandstone"  from  the  Connecticut 
Valley  and  from  New  Jersey,  so  extensively  used  fur  build- 
ing purposes,  which  the  present  writer  some  years  since 
discovered  to  be  mainly  made  up  of  angular  grains  otfeld- 
spar,  often  containing  scarce  a  grain  of  silicious  sand  in 
its  substance.  In  the  lithological  nomenclature  of  Bron- 
gniart,  Naumann,  and  Cotta  it  is  a  feldspathic  psammite, 
and  not  a  sandstone.  Hocks  are  converted  into  sands  by 
the  forces  of  moving  water,  moving  ice,  the  winds,  the 
freezing  of  water  in  crevices,  the  disintegrating  action  of 
vegetation,  decomposition  by  chemical  action,  and  other 
agencies,  for  which  sec  Dana's  Manual  of  Geoloyy,  p.  758. 
(Further  upon  silicious  sand  see  Silica.)         H.  Wuktz. 

Sand  ((If.orgk),  the  pseudonym  under  which  Amantine 
Lucile  Aurore  DiTiN  (Madame  Dudevant)  published 
her  celebrated  novels  and  dramas.  She  was  b.  at  Paris  in 
1804,  and  educated  first  at  the  Chateau  dc  Nohant,  depart- 
ment of  Indre,  by  her  grandmother,  Madame  Dupin,  a 
natural  daughter  of  Marshal  Saxc,  and  afterward  (1817-20) 
in  an  Augustinian  convent  in  Paris.  In  1822  she  married 
Baron  Dudevant.  formerly  an  officer  in  the  army  of  Na- 
poleon, to  whom  she  bore  two  children,  but  in  18,'il  sep- 
arated from  him,  determined  to  support  herself  by  literary 
work  ;  removed  to  Pari?  with  her  daughter,  and  assumed 
male  dress  in  order  to  move  about  with  greater  freedom. 
In  connection  with  Jules  6 andean  she  wrote  Rose  et  Blanche 
(5  vols.),  which  was  published  in  L831  under  the  pseudonym 
of  "  Jules  Sand,"  and  the  reception  it  found  offered  her  an 
opportunity  of  publishing  immediately  after  a  novel  writ- 
ten by  her  alone,  Indiana  (2  vols.),  under  the  pseudonym 
of  "  (ieorge  Sand,"  which  she  afterward  retained.  In  1832, 
Valentine  (2  vols.)  made  her  name  celebrated,  and  in  1833 
her  celebrity  rose  to  sensation  with  Lelia  (2  vols.).  The 
book  touched  in  a  somewhat  peculiar  manner  the  very  deli- 
cate question  of  love  and  conjugal  fidelity.  In  company 
with  Alfred  de  Musset  she  then  mado  a  journey  to  Italy, 
but  at  Venice  they  parted,  and  in  18.'i6  he  published  Uon- 
fessions  d'un  Enfant  du  Siirfe,  to  which  she  answered  in 
1859  with  Elle  et  Ltii,  which  produced  an  immense  sensa- 
tion. The  violent  movement  into  which  her  mind  was 
thrown  by  her  relation  to  Musset  is  very  apparent  in  her 
Letters  tl'un  Voyagewr  (2  vols.)  and  Jaeques  (2  vols.,  1834), 
and  is  still  more  visible  in  Andre  and  Leone  Leoni  (1835). 
But  by  degrees  it  subsided.  In  1836  she  was  divorced  from 
Baron  Dudevant.  and  both  her  children  camo  to  live  with 
her.  About  the  same  time  began  her  intimate  friendship 
with  Chopin,  which  lasted  until  L847,  and  to  which  are  duo 
those  many  beautiful  passages  on  music  which  arc  found  in 
her  later  hooka.  To  this  period  of  her  life  (1835-41)  be- 
longs a  scries  mostly  consisting  of  minor  novels — he  Se- 
cretaire  intims  (2  vols.),  Lavinia,  Me'tclla,  Mutti'a,  LaMar- 

onisr,    Manprat    (2    Vols.),    La    Drrntirc   Afdint',    V  Uscoque, 

Pauline,  etc. — in  whieh  her  wonderful  talent  of  artistic  rep- 
resentation appears  perfectly  developed  and  in  its  full  ripe- 
ness. They  were  published  in  the  Revue  dot  Deux  Monties, 
but  in  1841  she  fell  out  with  the  editor,  and  Horace  was 
rejected.  She  in  tin-  mean  time  had  made  the  acquaintance 
of  Laincnnais,  Michel  the  republican,  Pierre  Leroux  the 
Socialist;  and,  truly  feminine  in  her  innermost  nature,  ac- 
cepting fearlessly  any  influence  which  seemed  to  correspond 
with  her  own  impressions  and  always  transforming  to  the 


watchword  of  an  enthusiastic  crusade  the  idea  which  is  in 
the  minority  and  in  opposition,  she  now  burst  upon  tho 
world  as  the  spokesman  of  very  singular  and  very  advanced 
social  and  political,  moral  and  religious  views:  Lettres  a 
Marcie  (1837),  Spiridion  (1888),  Lea  Sept  Cords  de  la  Lyre 
(1840),  and  especially  Horace  and  Oonsuelo  (S  vols..  1842), 
La  Comtesse  de  Rudolstadt  (4  vols.,  1843),  L>  Meunier 
d'Angibault  (1845),  Lc  /'•',-/,/  ./.  Monsieur  Antoine  (1846), 
etc.  With  Jeanne  (8  vols.,  1844)  she  again  returned  to  tho 
purely  artistic  novel  without  any  tendency,  and  now  fol- 
lowed (1844-48)  some  of  her  most  beautiful  production 
— La  P.-titr  Fadette  (2  vols.),  La  Mare  an  Diable  (2  vols.), 

Francois  le  Cham  pi  (2  vols.  I,  etc. —  but  ill  1848  BUS  plunged 
with  all  her  passionate  enthusiasm  into  the  very  midst  of 
the  Revolution — wrote  proclamations,  founded  newspapers, 
etc.,  and  was  about  losing  herself  in  the  confusion.  After 
tho  Revolution  she  wrote  during  a  long  period  chiefly  for 
the  theatres,  and  some  of  her  plays  were  very  succcsslnl. 
They  are,  nevertheless,  nothing  but  dramatized  novels, 
without  any  genuine  dramatic  effect.  Her  talent  is  the 
novel,  more  especially  the  descriptive  and  reflective  novel, 
and  in  this  genre  even  her  latest  books,  Mile.  l->  Qw'ntinit 
(1863),  La  Confession  d'un  Jcune  Fills  (ISO,.).  Cadio  (  1868), 
Journal  d'un  Voyageur  pendant  la  Guerre  (IS~1),  Impres- 
sions et  Souvenirs  ( 1873), are  brilliant  and  powerful  produc- 
tions. "BerHistoire  dc  ma  Vie  (1854)  disappointed  people, 
but  perhaps  tho  fault  was  not  hers.     D.  June  8,  1*7(1. 

Clemens  Peteukon. 
Sand  (Karl  Ludwic),  b.  at  Wunsicdel,  Franconia,  Oct. 
5,  1705;  received  a  good  education;  studied  theology  at 
Tubingen,  Erlangen,  and  Jena,  and  was  much  liked  both 
by  his  professors  and  fellow-students,  though  he  was  reti- 
cent, melancholy,  dreamy,  and  given  to  solitude.  Mar.  9, 
1819,  he  repaired  to  Mannheim,  called  at  Kotzebue's  house 
at  11  o'clock  a.m.,  and  was  requested  to  call  again  between 
4  and  5  p.  m.  Ho  came,  was  received  by  Kotzebuo  in  his 
study,  stabbed  him  two  or  three  times  in  the  heart  with  a 
dagger,  and  walked  away.  Arrived  in  the  street,  he  spoke 
as  if  in  a  trance  to  the  gathering  crowd  of  what  he  had 
done,  and  then  attempted  to  stab  himself.  He  failed,  was 
brought  to  a  hospital,  cured,  tried,  sentenced  to  death  May 
5,  1820,  and  executed  May  20.  During  the  whole  trial  he 
showed  perfect  confidence  in  the  righteousness  of  what  he 
had  done,  and  died  calm  and  collected. 

San'dal-VVood  [Sans,  chandana,  whence  sanddlum  in 
the  earliest  European  accounts  and  the  Santalnm  of  bota- 
nists], the  agreeably  aromatic  and  precious  wood  of  several 
species  of  Santalnm  and  of  one  or  two  other  trees.  The 
original  sandal-wood  of  India  is  yielded  by  Santalnm  album. 
Three  kinds  or  hues  were  known  in  Europe  as  early  as  tho 
eleventh  century — white,  yellow,  and  red,  the  latter  of 
which  may  have  been  confounded  with  the  inodorous  wood 
of  red  sanders  or  Santal-Wood  (which  see).  After  the  dis- 
covery of  the  Sandwich  Islands  a  largo  part  of  the  supply 
of  tho  sandal-wood  of  commerce  came  from  two  or  three 
species  of  Santalnm  peculiar  to  those  islands,  and  later 
from  S.  Yasi  of  the  Feejee  Islands  and  from  S.  Anstro- 
Caledonicnm  of  New  Caledonia ;  also  from  Fusanus  spicatus, 
a  tree  of  Western  Australia  of  the  same  natural  order.  The 
high  price  which  this  wood  brings  has  caused  the  reckless 
extirpation  of  the  tree  from  the  more  accessible  stations, 
but  in  India  tho  original  sandal-wood  tree  is  now  protected 
by  government.  It  is  employed  as  a  perfume  and  for  the 
fabrication  of  small  articles  —  glove-boxes,  caskets,  etc. 
Much  is  consumed  in  India  in  the  celebration  of  sepulchral 
rites  and  for  medicinal  purposes,  where  the  powder,  made 
into  a  paste  with  water,  is  used  for  making  the  caste-mark. 
Rut  the  principal  market  is  China,  where  it  is  most  largely 
used  for  incense  in  temples,  etc.  The  Malabar  sandal-wood 
there  brings  three  or  four  times  tho  price  of  that  of  the 
South  Sea  islands.  The  wood  yields  1  per  cent,  of  a  pecu- 
liar essential  oil,  on  which  the  characteristic  fragrance  do- 
pends.  This  oil.  largely  extracted  in  some  parts  of  India 
from  the  fresh  wood,  has  been  used  in  medicine  as  a  substi- 
tute for  copaiba.  The  famous  and  richly-carved  gates  of 
the  temple  of  Somnauth,  supposed  to  be  1000  years  old,  aro 
of  sandal-wood.  ASA    GRAY. 

San  Damia'no  d'As'ti,  town  of  Italy,  province  of 
Alessandria,  about  fl  miles  from  Asti.  This  town,  once  of 
considerable  military  importance,  is  now  largely  engaged 
in  producing  the  favorite  wine  known  as  vino  d'Asti.  P. 
S427. 

San'darach  [Gr.  <rav6apdK-n~\,  a  gum-resin  from  tho 
Thuja  articulata,  a  small  coniferous  tree  which  grows  in 
Rarbary.  It  occurs  in  pale  yellow  oblong  grain-  or  U-ars. 
covorod  with  a  fine  dust,  is  transparent  and  brittle,  with  a 
vitreous  lustre  on  the  fraeturc.  According  to  Unverdorben 
and  Johnston  (see  ./.  pr.  t'h.,  xvii.  157  ),  it  consists  of  threo 

resinous  acids.  The  a-resin  formB  a  white  or  yellow  powder, 

slightly  soluble  in  alcohol  and  not  easily  fusible,  and  is 
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present  in  hut  small  quantities.     Thep-reain  forms  about 
light  yellow,  softens  at  212 

1 3  he  )  resin  is  a 

Jcohol,  u  i  melts 
with  difficulty,  Jc  ,!'  Sandaraoh 

I  i  ntered  iota  the 

i    \ ;u  meats  and  plasters.     Ii   is 

and  in  varnishes.     Ii-  powder  is 
paper  afti  r  ers     i      nave  been  m 
ling  of  ink.  C.  I  .  Chandlbb. 

Band  liar  Plantation,  tp.,  Bomeni  I  eo.,  Me.    r.  16. 
Saiul  Beach,  p.-v.  and  tp.,  Huron  co.,  Mich.    P.  666. 

Band-Blast.    The  tern  "  -mil  blasl  i 

I  devised  bj  bman 

elphia   lor  outting,   boring,  grinding,   dressing, 

pulverising,  an. I  engraving  stone,  metal,  glass,  wood,  and 

other  bard  itreasnof 

u i   quarts,  or  of  other  suitable  material, 

.   driven  as  p  : ■■  '"  by 
anj  luitabte  method  ol  propulsion.    The  abrading  pi 
in  l  i-  well  kn  .«".     Ii  is  seen  frequentlj  on  a  grand 
in  nature,  and  man  has  successfully  utilised  it  in  tbo 
When  earriod  by  running  water,  sand  has  played  an 
[mpo                                      m  of  ro  iks,  and  when  driven 
In  the  wind  il  dcpolisbee  the  glass  in  the  windows  of  the 
lint  upon  the  seashore  and  destroys  the  trans- 
be  lanterns  of  bco  eoast  light- 
t  the  besl  examples  of  the  abrading  power 

1  untied  bj  the  wind  is  -.'urn  by  Prof.  W.  P.  Blake 
in  bis  Report  of  a  Geological  Reconnaissance  in  California 

Bernardino  is  an  opening  through 

ll,c.  ],  .ii  Sierra  Nevada,  leading  from  the 

-  in   Be rdino  to  the  Colorado  desert.     This 

2  or  3  miles  wide,  and  is  bounded  on  the  one  Bide 
by  the  snow  capped  Bernardino  Mountains,  and  on  the 
other  by  the  sharp  imposing  peak  of  Ban  OorgoBo.     The 

,  whioh  is  7000  feel  high,  is  mainly  composed  of 
!,  miiI-  out  in  projecting  spurs  on  the  Bide 
of  tin-  mountain.  The  whole  Burface  of  this  granite  over 
considerable  areas  is  deeply  grooved  an<l  polished  by  the 
attrition  of  the  Band  carried  by  the  constantly-blowing 
westerly  wind;  in  proof  of  which  there  are  large  banks  or 
<lriit-  of  sail  I  on  the  lee  or  eastern  Bide  of  the  ridge.   Since 

tl stituenl  minerals  of  the  granite  are  differently  worn 

by  the  acti f  the  drifting  sand,  the  surface  i«  very  irreg- 
ular, those  minerals  projecting  most  which  are  the  hardest. 
hi  BOme  places  trarnels  arc  suj'tiorteil  upon  long  pcdi  bl 
of  feldspar,  whioh  they  have  protected  from  the  erosion, 
ami  thus  ihc'.  stand,  pointing  out.  like  jeweled  fingers,  the 
direction  of  the  prevailing  wind. 

It  was  s  l-;i  of  the  outting  power  of  sand  when 

driven  by  water  or  air  against  hard  substances  that  led 
Gen.  Tilghman  to  make  hi-  flrsl  experiments.  A  simple 
form  of  iiir  blast,  producing  u  few  ounces  of  pressure  only, 
was  fitted  up.  and  by  mean-  of  an  extemporized  concentric 
air  was  ma  le to  drive  the  sand  against  the 
object  'o  be  cut.     In  this  way  holes  were  bored  through 

ordinary  win  loW-glaSS  in  a  few  si nds.    It  was  but  a  step 

now  ilo-   apparatus   bo   as   to  get   increased 

efficiency  :  and  the  preliminary  trial-  Inning  demonstrated 
the  great  practical  utility  of  the  process,  a  patent  from  the 
1  .  -v  was  applied  for  ami  granted  on  Oct  Is.  1870.  This 
patent  is  numbered  108,408;  its  claims  arc  a-  follows:  (1| 
Butting,  horing,  grinding,  dressing,  engraving,  and 
nlverizing  of  -tone,  metal,  glass,  pottery,  wood,  and  other 
■  did  Bubstan  sec  by  -and  used  as  a  projectile,  when 
the  requisite  velocity  has  been  artificially  given  bo  it  by 
any  suitable  mi  The  artificial  combination  of  a 

i  rent  of  .-team,  air.  water,  or  other  suitable  gaseous 
or  liquid  medium,  with  a  stream  of  sand,  as  a  means  of 
giving  velocity  to  the  sand  when  the  sand  is  used  as  a 
I  Qring,  grinding,  dressing, 
engraving,  and  pulverising  stone,  metal,  glass,  pottery. 
wood,  and  other  hard  or  I       bstances.     (3)  The  com- 

bination of  a  entrifugal  machines,  and  other 

!   iiii.al  impulse  with 

vi  locity  thereto 

la     ipn  of  cutting, 

boring,   grinding,   dressing,   engraving,   and  pulverising 

stone,  metal,  glass,  pottery,  « I.  an. I  other  hard  or  solid 

I)    la  a  new  manufs  tare,  articles 

metal,  glass,  pottery,  vi 1.  and   other  hard 

whioh  have  been  cut.  bored,  ground,  dree 

grawl,  or  pulvorized   by  -and  used  tile,  when 

the  requisite  velocity  has  been  artificially  given  to  the  sand 

ins.      6)   \-  a   new  manufacture,  arti- 

tonc.  metal,  glass,  pottery,  wood,  and  other  hard 

or  solid    sabttancee    which    have    been   cut.  bored,  ground, 

or  pulverised  by  sand  a 

joctile,  to  which  the  requisite  velocity  has  been  artiticiallv 


i; 


given    by  n  jet  or  current   of  steam,   air,  water,  or  other 

Suitable  gaseous  or  liquid  medium.     (0)  As  a  new  manu- 

|  ,   in,,  .  articles  of  stone,  metal,  glass,  pottery,  wood,  and 

other  hard  *>r  solid  Bubstances  which  have  been  cut,  bored, 

i.  dressed,  engraved,  or  pnli  erized  by  sand  used  as  a 

ii,,  to  which   tin-  requisite  velocity  has  been  given 

!      :,   rotary  fan,  centrifugal   machine,  or  other  machine 

ili  of  giving  dirool  mechanical  impulse.     (7)  When  a 

jet    Or   current    of  strain,  air.  water,  or   any  other  Suitable 

gaseous  <>r  liquid  medium  is  employed  to  give  velocity  to 
:  od  as  a  projectile,  as  a  means  of  cutting,  boring, 
grinding,  dressing,  engraving,  or  pulverizing  atone,  metal, 
glass,  pottery,  wood,  and  other  hard  in-  BOlid  bu bstances, 
tin  n  ,  of  the  following  devices  for  introducing  the  sand 
into  the  j't  of  Bteam,  air,  water,  etc.:  First,  the  suction 
produced  bj  the  jet  of  steam,  air,  water,  etc.;  second,  a 
strong,  close  vessel  or  sand-box,  into  which  the  pressure 
vt'  the  Bteam,  air.  water,  etc.  is  introduced,  and  through 

Which,  when  desired,  a  current  of  it  may  he  made  to  pass. 

In  actual  practice,  two  kinds  of  work  an-  performed  by 
the  sand-blast,  which  may  be  called,  respectively,  heavy 
and  light  work.  For  the  former  a  high  pressure  and  a 
correspondingly  great  velocity  arc  required;  for  the  latter 
the  pressure  is  light  and  the  velocity  low.  The  simplest 
form  of  apparatus  which  can  bo  used  for  this  latter  purpose 
i-  that  in  which  the  requisite  velocity  is  given  by  the  force 
-.I  gravity.  The  sand  is  simply  fed  into  the  top  of  a  high 
vertical  tube  mid  allowed  to  fall.  Its  velocity  increases  as 
the  air  within  the  tube  is  set  in  motion,  until  finally  the 
point  is  reached  at  which  it  will  readily  depolish  glass.  In 
some  experiments  made  by  the  writer  glass  was  depolished 
in  half  a.  minute  by  No.  20  emery  falling  through  a  tube 
teli  leet  in  height.  Ordinarily,  however,  tie-  necessary  ve- 
locity is  given  to  the  sand  by  means  of  an  air-blast  pro- 
duced either  by  a  rotary  fan  or  positive  blower,  or  by  the 
pressure  of  the  atmosphere  acting  toward  a  vacuum  main- 
tained by  a  fan  or  a  steam-jet.  For  simply  depolishing 
glass  "i-  making  the  so-called  ground  glass,  tlie  current  of 
air  is  conducted  into  a  rectangular  trough  of  any  desired 
length,  narrowed  at  the  bottom  to  an  opening  an  inch  wide, 
and  having  its  tup  perforated  by  small  tubes  for  the  admis- 
sion ol'  the  sand.  For  each  square  inch  of  oroBB-seotion  of 
the  lower  opening  the  amount  of  sand  required  is  20  cubic 
inches.  The  glass  is  carried  slowly  across  the  opening  of 
this  huge  jet,  and  about  an  inch  below  ii.  1>\  means  of  a 
travelling  apron.  The  grain  which  the  surface  reeeives 
from  the  sand  depends  both  on  the  fineness  of  this  sand 
and  mi  the  pressure  of  the  blast.  The  sand  used  varies 
from  that  which  will  pass  through  a  sieve  of  fifty  wires  to 
the  inch  down  to  the  finest  powder.  The  pressure  em- 
ployed varies  from  one  to  ten  inches  of  water.  With  sand 
Of  a\  erage  fineness  and  a  pressure  of  four  inches  of  water 
ordinary  glass  can  be  depolished  perfectly  in  ten  BOOOnds. 
Air  is  preferred  to  steam  for  light  work,  since  with  Bteam 
the  sand  becomes  damp  and  clogs  the  surface  Of  course, 
this  depolishing  action  is  not  confined  to  glass.  A  fine 
8 tippled  surface  may  in  this  way  be  given  to  rolled  zinc, 
the  grain  of  which  may  lie  made  coarse  or  lino  at  pleasure. 
This  surface  is  of  use  in  zancographie  printing.  The  re- 
markably bold  and  brilliant  frosting  which  has  recently 
appeared  upon  silver  tableware  is  also  the  work  of  tho 
sand-blast. 

If  the  surface  of  the  glass  or  metal,  instead  of  being  plain, 
is  to  Ix'  mi  n  amen  ted  (or  engraved,  as  it  is  commonly  termed), 
it  is  obvious  that  this  may  be  perfectly  accomplished  sim- 
ply by  protecting  from  the  action  of  the  blast  those  por- 
tions of  the  surface  which  it  is  desired  to  leave  in  their 
polished  condition.  This  may  be  done  by  covering  these 
portions  with  the  desired  pattern  cut  out  of  some  suitable 
resistant  medium,  the  chief  requisite  of  which  seems  to  be 
pliability  and  toughness  in  distinction  from  brittleness.  A 
fresh  fern  leaf,  for  instance,  attached  to  a  sheet  of  glass  by 
gum  water,  will  perfectly  protect  the  surface  beneath  it 
from  erosion,  while  tho  unprotected  portions  are  com- 
I  J. -tel\  dept dished.  If  the  action  of  the  blast  be  continued, 
the  BOfter  parts  of  the  leaf  are  first  removed,  and  thus  tho 
venation  of  the  frond  is  faithfully  reproduced  on  the 
glass.  A  signature  written  upon  any  hard  surface  with  a 
pen  dipped  in  liquid  glue  protects  this  surface,  so  that  after 
the  action  "I  i he  sand  Mast  the  removal  of  the  glue  lea1.  BS 
the  autograph  indelibly  traced  in  transparent  lines.  The 
thin  and  delicate   I  ace- paper  which  is  used  in  ornamental 

fectionery,   bobinel    lace   both  plain  and  figured,  and 

other  similar  tissue,  ma\  hi-  used  to  cover  the  glass,  and 
bo  to  transfer  their  respective  designs  to  its  surface.     By 

means  of  the  blocks  nsed  in  printing  wall-papers  or  oil- 
ear]  iet -i  designs  in  Oil-paint  may  be  stamped  upon  the  glass. 
These  when  dry  protect  the  Burfaoe  from  being  depulished, 
and  the  pattern  is  lefl  unground.  In  actual  practice,  how- 
ever, it  is  necessary  that  the  patterns  to  bo  transferred 
should  be  capable  of  being  prepared  and  attacked  to  the 
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glass  by  unskilled  labor.  Several  methods  of  doing  this  have 
been  employed.  In  one  of  these  stencils  of  the  required  de- 
sign are  prepared  in  sheet  copper  or  brass.  These  are  held 
by  the  operator,  usually  a  boy,  firmly  upon  the  glass,  and  a 
brush  dipped  in  melted  beeswax  is  drawn  over  the  whole. 
Upon  raising  the  stencil  its  pattern  is  left  in  exposed  glass, 
and  may  bo  Hxcd  there  by  the  blast.  Or  a  piece  of  tin  or 
Lead-foil  is  fixed  to  the  glass  by  a  little  gum -water,  the 
stencil  is  laid  upon  it,  and  its  outline  drawn  through  the 
foil  by  a  sharp  point.  The  foil  which  is  now  removed  is 
either  the  supcrlluous  portions  around  the  pattern  —  in 
which  case,  after  brushing  with  beeswax  and  again  re- 
moving foil,  the  pattern  itself  is  left  clear  as  before,  or  the 
pattern  itself  is  removed;  when,  on  covering  with  beeswax 
and  taking  off  the  rest  of  the  foil,  the  pattern  is  reproduced 
on  the  glass  in  wax,  and  after  depoiishing  appears  as  a  clear 
design  upon  aground  surface.  A  modilication  of  this  pro- 
cess has  been  extensively  used,  which  consists  in  the  em- 
ployment of  a  mixture  of  beeswax  and  gutta-percha  rolled 
into  sheets.  This  is  laid  on  the  glass,  the  stencil  placed 
upon  it,  and  the  design  traced  through  as  before.  On  re- 
moving the  portions  which  it  is  desired  to  have  depolished, 
and  pressing  the  remaining  coating  firmly  down,  the'glass 
is  ready  for  the  blast.  Still  another  method,  which  has 
been  found  practically  successful,  is  one  in  which,  by  means 
of  the  stencil-plates  already  referred  to,  the  designs  are 
either  cut  or  punched  out  of  lead-foil  by  the  hundred. 
Girls  are  employed  to  attach  these  to  the  glass  with  gum- 
water,  and  the  operation  is  proceeded  with  as  be  tore. 
Sometimes  certain  portions  of  the  foil  are  allowed  to  re- 
main until  after  the  action  of  the  blast.  On  again  covering 
with  beeswax,  and  stripping  off  this  remaining  foil,  a  new 
patters  is  developed,  which  may  be  etched  by  hydrofluoric 
acid  in  the  ordinary  way,  thus  producing  three  entirely 
different  surfaces  upon  the  glass,  and  giving  contrasts  of 
great  beauty.  Some  exquisite  designs  have  been  executed 
in  this  way  upon  plate-glass  for  interior  decorations.  The 
lead-foil  method  now  described  is  extensively  used  for  or- 
namenting glass  gas-globes.  Two  girls,  ono  to  put  on  the 
patterns,  I  lie  other  to  tend  the  automatic  depolishing-ma- 
ch'mc,  can  easily  do  300  globes  per  diem,  the  most  elaborate 
ornamentation  costing  scarcely  more  than  the  most  simple. 
In  the  same  way  table-glass  may  be  ornamented,  either 
with  the  initials  or  monogram  of  the  owner  or  with  fancy 
designs.  Chemical  glass  and  glass  used  in  business  may 
also  lie  marked  in  this  way  easily  and  cheaply. 

Ornamenting  glass  in  color  is  another  feature  of  sand- 
blast work,  Most  of  tho  colored  glass  in  use  is,  as  is  well 
known,  simply  plain  window-glass,  on  ono  side  of  which 
LB  Sashed  a  thill  layer  of  colored  glass.  By  protecting 
the  surface  of  this  layer  by  a  resistant  design,  it  is  pos- 
sible to  remove  by  the  sand-blast  all  the  colored  layer  in 
the  exposed  parts,  leaving  them  white  and  dcpolished.  On 
removing  the  protecting  material,  the  design  appears  in 
color  upon  a  white  ground.  Whether  the  device  shall  be 
in  color  on  a  white  ground,  or  white  upon  a  colored  ground, 
depends  simply  on  the  question  which  shall  be  left  exposed 
by  the  pattern. 

But  the  most  beautiful  results  of  the  operation  of  the 
light-pressure  sand-blast  arc  obtained  with  the  aid  of  the 
gelatine  process  in  photography.  As  is  well  known,  this 
process,  in  brief,  consists  in  covering  a  plate  of  glass  with 
a  warm  solution  of  gelatine  to  which  has  been  added  a 
suitable  quantity  of  potassium  dichromate.  This  opera- 
tion must  be  performed  in  the  dark.  If  this  plate,  when 
cold,  be  placed  beneath  an  ordinary  photographic  nega- 
tive and  exposed  to  light,  the  portions  of  the  gelatine  film 
unprotected  by  the  negative  will  bo  acted  on  by  the  light, 
and  by  an  oxidation  of  the  gelatine  caused  by  the  dichro- 
mate will  be  rendered  insoluble  in  warm  water.  If,  there- 
fore, the  plate,  after  exposure,  be  placed  in  warm  water, 
the  parts  which  were  protected  by  the  negative — corre- 
i ling  to  tho  lights  of  the  original  picture — are  dis- 
solved away,  leaving  the  glass  clear,  while  the  unprotected 
parts  having  been  rendered  Insoluble  by  the  action  of  the 
light,  are  not  affected  and  remain  on  the  glass,  forming  a 
p  -i-iant  layer,  on  drying  the  plate  and  submitting  it  to 
the  action  of  the  sand-blast  the  glass  is  depolished  in  the 
lights  of  the  picture,  whilo  it  is  left  clear  in  the  shades. 
On  removing  mechanically  the  insoluble  gelatine,  tho  pic- 
ture appears,  the  amount  of  light  coming  to  the  eve   being 

lese  in  the  transparent  portions,  which  thus  constitute  the 

shadows.  Most  accurate  and  beautiful  reproductions  of 
lino  engravings  have  been  in  this  way  transferred  to  glass 
with  marvellous  fidelity  even  to  the  minutest  detail;  and 
this  at  a  cost  which  is  merely  nominal.  It  is  probable, 
moreover,  that  the  Band  blast  process  will  not  long  be 
limited  to  line  engravings.     Experiments  which  have  been 

made  to  test  the  matter  show  that  gradations  of  tone  may 
bo  secured  by  its  use.  Where,  for  example,  there  are  half 
tones  in  tho  photographic  negative,  the  light  which  pusses 


through  is  too  faint  to  render  the  gelatine  beneath  entirely 
insoluble.  On  washing  it,  therefore,  it  is  partially  remov- 
ed, and  on  exposing  the  iihn  to  the  aelion  of  the  blast, 
those  thinner  portion.-  arc  cut  away  by  the  blast  ju-t  before 
the  operation  is  finished.  In  this  way  a  more  or  less  im- 
perfectly depolished  surface  is  produced,  which  corresponds 
to  the  half  tones.  Another  application  of  the  gelatine 
process  is  to  the  production  of  raised  surfaces.  By  using 
a  suitable  material  on  which  to  work,  and  by  suitably  pro- 
portioning the  character  of  the  blast,  any  desired  pattern 
may  be  obtained  in  relief.  This,  then,  may  be  used  a-  a 
block,  and  by  any  of  the  ordinary  printing  processes  the 
design  thus  prepared  maj  be  printed  directly  on  paper. 
If  a  photographed  device  be  thus  engraved  on  a  surface — 
such  as  that  of  pitch,  for  example — either  in  relief  or  in 
intaglio,  it  may  be  used  as  a  mould  from  which  to  obtain 
a  i  ast  in  wax,  and  this  by  the  electrotype  process  may  bo 
reproduced  as  a  letter-press  cut. 

The  second  class  of  work  which  the  sand-blast  is  called 
upon  to  perform  is  that  which  requires  a  high  velocity  for 
the  sand.  Tins  velocity  is  generally  given  to  it  by  a  jet 
of  steam  or  air  issuing  at  a  high  pressure,  though  a  jet 
of  water  or  of  any  other  liquid  or  gas,  or  even  a  direct 
mechanical  action,  such  as  the  blows  of  a  revolving  tan  or 
the  centrifugal  force  of  a  revolving  tube,  may  also  be  em- 
ployed to  produce  it.  tStcam  is  most  readily  obtained,  and, 
as  it  cuts  twice  as  fast  as  nir  under  the  same  pressure,  is 
generally  preferred.  It  has  been  employed  under  all  pres- 
sures up  to  400  pounds  to  the  square  inch,  and  it  has  been 
proved  that  its  efficiency  increases  rapidly  with  the  pres- 
sure. It  should  be  dry  and  entirely  free  from  condensed 
water.  If  used  at  a  distance  from  the  boiler,  the  pipes 
should  be  well  wrapped,  and  a  purger  should  be  employed 
to  separate  the  water.  The  steam  is  used  in  a  jet,  techni- 
cally called  the  "  blast-pipe  "  or  "  gun."  As  shown  in  the 
accompanying  sectional  drawing  (Fig.  1),  it  consists  of  a 


Fig. 


hollow  bronze  cylinder  of 
about  H  inches  external 
diameter,  having  a  lateral 
opening  near  its  upper  end 
(by  which  the  steam  en- 
ters), and  tapering  some- 
what at  its  lower.  Through 
the  top  of  this  cylinder  an 
iron  tube  passes,  secured 
by  a  stuffing-box.  This 
is  called  the  "  sand  tube  ;" 
its  exterior  diameter  is 
somewhat,  less  than  that 
of  the  opening  through 
the  cylinder,  and  it  tapers 
with  it  at  its  lower  end, 
though  somewhat  less  rap- 
idly, thus  leaving  a  narrow 
|  concentric  aperture  for  the 
passage  of  the  steam.  Tho 
I  adjustment  of  this  part  of 
H  the  apparatus  is  most  im- 
portant. The  exterior  cyl- 
inder is  prolonged  beyond 
this  concentric  opening  to 
form  a  socket  for  a  supple- 
mentary or  directing  tube 
called  the  "nozzle-tube"' 
(seen  separately  on  the 
right).  This  tube,  being 
the  only  portion  of  the  blast-pipe  which  is  exposed  to  wear, 
is  made  of  sheet  steel,  or  sometimes  of  chilled  iron.  It  is 
easily  replaceable  when  worn  through  by  use.  From  this  de- 
scription it  will  be  seen  that  the  steam  enters  the  gun  lat- 
erally, surrounds  the  sand-tube,  issues  through  the  annu- 
lar space  below  into  the  nozzle-tube,  and  creates  a  partial 
vacuum  in  the  sand-tube  which  draws  the  sand  into  the 
blast.  Hence  it  is  evident  that  the  effectiveness  of  the 
blast  depends  upon  the  accurate  adjustment  of  the  tubes 
and  apertures  to  each  other  for  any  given  pressure  of 
.••team.  The  Band  used  for  this  purpose  should  be  sifted  so 
as  to  bo  of  uniform  size,  and  should  be  clean,  hard,  sharp, 
and  dry.  Experiment  has  shown  that  sand  which  will 
pass  through  a  sieve  of  -10  holes  to  the  inch,  and  not 
through  one  of  48  wires,  will  cut  faster  than  a  sand  which 
will  pass  through  one  of  20  and  not  one  of  30  holes.  The 
action  Of  the  gun  is  as  follows :  As  SOOn  as  tin-  steam  is  let 
on,  it  issues  with  great  velocity  from  the  annular  opening 
in  the  jet,  producing  a  partial  vacuum  in  the  Band  tube 
which  it  encloses,  and  consequently  in  tho  rubber  tubo 
which  connects  it  with  the  sand  box  above.  On  opening 
a  sliding  valve  in  the  bottom  of  this  sand-box  a  stream  of 
sand — in  amount  about  one  or  two  pints  per  minute — is 
drawn  through  the  tube  into  the  jet  of  steam,  and  is  fore 
by  it  through  the  nozzlo-tubo,  striking  at  a  high  velocity 
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th0  m  at,  which  is  placed  about  an  inch  distant 

,,_      phe  n  i  .gether  with  the  fragments  ol 

the  itoae  Mid  sand,  escapes  laterally,  and  it'  the  gun  be  at 
|j  cat  into  the  material.    The 
which  the  lidos  of  tbie  cone  make  wit*  each  other 
-  iritta  the  hardness  of  the  Btone  and  di- 
minishing with  an  increase  of  pressure  in  the  Mast     If  it 
.  have  the  Bides  of  the  out  parallel,  the  gun  is 
lined  and  slowlv  revolved  about  ;i  vertical  axis. 
1  nation  varis  with  the  hardness 

of  the  -t  me  and  n itfa  the  pressure  of  the  steam  emploj  ed. 
in  outtlng  gi  uilte,  toi  example,  with  a  Bteam  jel  of  300 
pounds  pressure  per  square  Inch,  an  inclination  ol  I  in  9 
has  been  found  to  give  ■  parallel  out  A  rather  Bofl  burned 
■  rtraighl  oul  ander  the  same  oiroum- 
ml  inclining  the  Jet  at  all.  It  is  important 
tl,.ir  |  irded  for  the  waste  Bteam  and 

,  deep  hols  it  to  be  drilled,  its  diameter 
must  be  sufficient  t"  allow  tin  |  s  around  the  gun. 

In  b  (ring  boles  with  the  Band-blast  there  is  a  deeide  1  ad 
tuv  lug  the  blast-pipe  bent  at  its  lower  third  to 
an  angle  of  about  1  in  9,  and  to  have  the  nosale-tube  only 
Bv  rotating  sueh  a  jet  about  its  main 
axis,  ■  hole  of  almost  any  shape  ean  be  eut  through  stone, 
irbieh  shall  havs  parallel  sides;  or,  if  required,  the  Bides 
in. iv  even  be  undercut,  as  is  sometimes  necessary  in  mak- 
ikets  for  purposes  of  blasting. 
In  order  to  eut  long  narrow  grooves  in  stone  for  the  pur- 
ol  quarrying  it.  the  gun  is  somewhat  modified  by  at- 

It,  on  opposite  sides  of  the  opening  of  the  boj 
tiro  parallel  guide  plates  of  steel.    The  object  of  hav- 
tese  plates  i-  to  prevent  the  divergence  of  the  blast 
illy,  and  thus  to  make  the  i  Iges  of  the  groove  more 
regular.    The  gun  is  earned  on  a  railway,  and  is  auto- 
matically moved  bo  as  to  traverse  the  stone  to  he  cut  along 
ih<-  line  ol  ed  division  at  a  suitable  rate.     It  is 

inclined  at  an  angle  such  as  baa  been  found  by  experiment 
to  give  ■  vertieal  out  on  one  side  of  the  groove.  After  one 
out  is  made  to  ■  depth  of  two  or  three  inches,  a  second 
groove  ll  But  about  three  inohes  from  the  first  and  parallel 
to  it.  the  gun  being  so  inolined  that  the  two  parallel  sur- 
face caeh  other.  When  this  is  completed,  the  inter- 
mediate prism  "f  stone,  whose  cross-section  is  the  shape 
ofaa  inverted  v,  is  split  out  by  a  blunt  chisel.  Two  other 
grooves  arc  then  eut  to  the  same  depth,  and  the  operation 
above  given  is  repeated,  until  finally  a  cut  three  inches 
wide,  three  feet  or  more  in  depth,  and  of  any  desired  length, 
is  made  in  the  rock.  The  mass  may  then  easily  he  de- 
I  by  known  methods.  By  mounting  the  blast-pipe 
on  the  end  of  a  radial  arm  moving  around  a  horizontal 
axis,  s  oirouhvr  groove  of  the  above  depth  may  be  out  as 
the  circumference  of  a  tunnel.  Then  a  single  charge  of 
nitro-glyeerlne,  exploded  at  the  centre,  would  bring  away 
tin'  entire  mass. 

The  chief  uses  of  the  heavy  sand-blast,  however,  are 
found  in  dressing  and  ornamenting  stone  after  it  has  been 
quarried.  By  experiments  made  for  the  purpose,  it  has 
been  ai  attained  thai  in  dressing  Btone  under  a  pressure 
of  50  pounds  of  steam  the  blast  will  cut  away  five  cubic 
in  !u>  of  a.merieon  marble,  and  three  cubic  inches  of  Ital- 
ian marble  or  of  granite,  per  minute.  The  amount  of  ma- 
terial removed,  however,  varies  very  much  with  the  con- 
ditions of  the  experiment,  being  much  greater,  fur  exam- 
ple, when  the  bust-pipe  is  moved  over  the  surface  than 
when  it  i<  still.  Oblique  incidence  too  (from  30°  to  45°) 
tWS  the  rapidity  of  the  cutting  effect,  probably  be- 
cause the  issuing  particles  of  sand  are  not  met  and  their 
force  deadened  bj  the  rebounding  ones.  So,  too,  and  prob- 
ably from  the  lame  cause,  the  material  is  more  rapidly  cut 
BWay  when  the  jot  is  held  tour  or  five  inches  distant  from 
Itone  than  when  but  one  inch.  If,  however,  it  be  de- 
i  to  limit  the  action  strictly  to  the  region  to  be  cut.  as 
when  a  narrow  groove  is  to  be  made,  it  is  best  to  direct  tho 
gun  squarelj  at  the  race  of  the  stone,  and  as  near  it  as  pos- 
sible.    Moreover,  the  rapiditj  of  the  action  is  also  affected 

by  the  quantity  of  sand  used.  For  bard  rooks,  in  which 
the  action  i*  to  be  limited  to  a  Bmall  area,  the  amount  of 
sand  above  Specified — one  or  two  pints  per  minute — gives 
the  best  result.     Hut  when  the  Itone  l-  soft,  and  the  cutting 

is  to  I"-  d  me  over  a  large  Burface,  two  or  three  times  this 
quantity  of  sand  may  be  need  to  advantage.  In  dressing 
•tone  the  first  operation  is  to  produce  a  Hat  surface.  This 
i-  best  efts  ited  oj  sotting  first  a  narrow  grooi  e  about  half 
an  Inch  deep  along  one  edge  <>t  the  surface  to  be  dressed, 

then    breaking   or   Splitting  off  the  overhaiiL,rini:  edge,  ami 

on,   repeating   the  operation   across  the 
Since  most  varieties  of  stone  vary  in  hardness  in  different 
portions  of  the  same  man,  sarefhl  watching  i 

on  the  part  of  the  workman  when  using  the  Band-blast 
lb-  most  continue  the  action  a  little  li  those 

parts  which  are  harder,  and  shorten  it  on  those  which  are 


softer  than  tho  average.     Used  in  this  way  and  with  suf- 
fioient  care,   the    sand-blast   has   been   found   an    efficient 
Of  cleaning  and  refreshing  discolored  wrought-stone 
surfaces  of  buildings  and  monuments. 

For  purposes  of  ornamentation  in  stone  the  sand-blast 
has  no  rival.  The  method  employed  is  simply  to 
[Miri  I  those  portions  of  the  stone  which  arc  not  to  be  cut 
uwav  with  a  suitable  mat  or  template  of  rubber  or  other 
more  or  less  elastic  material.  The  gun  is  mounted  on  a 
traverse  having  a  to-and-fro  motion  adjustable  for  dis- 
tance) whieh  carries  it  forward  and  backward  over  tho 
,  of  the  >tonc.  At  the  same  time  the  frame  has  a 
motion  at  right  angles  to  this,  given  to  it  by  a  ratchet- 
wheel  and  pawl  working  the  pinion  of  a  rack,  and  so  ad- 
justed that  at  the  end  of  every  passage  of  the  jet  to  and 
fro  the  pawl  pushes  the  ratchet-wheel  forward  one  or  more 
teeth.  In  this  way  the  gun  is  made  to  pass  each  time  over 
a  fresh  portion  of  the  stone,  the  operation  being  continued 
until  the  required  depth  is  attained.  In  general,  the  de- 
sign which  is  to  be  engraved  on  the  stone  is  cut  out  of 
sheet  lubber  one-sixteenth  of  an  inch,  or  thereabouts,  in 
thickness.  The  mat  or  stencil  thus  made  is  cemented  on 
the  stone  with  a  solution  of  rubber  in  benzol.  When  tho 
cement  is  dry  the  stone  is  placed  immediately  under  the 
blast,  and  at  one  or  two  inches'  distance  from  it.  The 
wi;ir  which  this  rubber  stencil  undergoes  is  very  trifling. 
In  a  single  case  one  had  been  used  with  the  steam-blast 
under  a  pressure  of  50  pounds  and  at  2  feet  distance  to 
eut  50  slabs  of  marble  each  to  the  depth  of  a  quarter  of  an 
inch.  This  is  equivalent  to  \2K  inches  of  solid  marble, 
and- — as  the  rubber  was  one-sixteenth  of  an  inch  thick — 
to  200  times  the  thickness  of  the  rubber  itself.  Yet  no 
wear  was  perceptible  on  the  surface  of  the  stencil.  In 
much  oi  the  easier  kinds  of  ornamentation,  such  as  that 
of  marble  and  glass,  patterns  of  metal  are  used,  generally 
of  iron.  When  letters  are  to  be  cut,  for  example,  alpha- 
bets are  prepared  either  of  the  letters  themselves  or  of 
their  stencils,  and  by  selecting  those  which  are  desired  and 
cementing  them  to  the  stone,  they  may  be  rapidly  en- 
graved. Ornamental  designs  may  thus  be  cut  deep  into 
glass,  the  surface  being  beautifully  frosted.  The  wear  of 
the  iron  is  very  slight.  By  these  various  methods  the  most 
elaborate  ornamentation  of  stone  can  be  secured  at  a  cost 
which  is  comparatively  insignificant,  since  the  complica- 
tion of  the  pattern  is  entirely  without  influence.  The 
stonework  of  the  new  Academy  of  the  Fine  Arts,  in  Phila- 
delphia was  all  ornamented  by  the  sand-blast.  Exquisite 
traeery-work  has  been  cut  by  it  out  of  thin  white  marhlo 
by  cutting  the  pattern  half  through  the  slab,  then  revers- 
ing and  cutting  from  the  other  side  completely  through. 
Tho  bevelled  edges  of  the  design  meet  in  the  centre  of  the 
slab,  and  the  open  tracery  thus  made,  when  placed  before 
a  background  of  colored  marble,  produces  a  most  excel- 
lent cflect. 

Experiments  have  also  been  made  with  the  high-pres- 
sure sand-blast  for  the  purpose  of  turning  blocks  of  gran- 
ite and  other  rocks  into  fancy  forms  in  the  lathe.  A  block 
of  granite,  for  instance,  having  been  given  a  roughly- 
cylindrical  shape  by  the  hammer,  is  placed  in  the  lathe 
and  accurately  centred.  The  axis  of  the  gun  is  of  course 
perpendicular  to  that  of  the  block,  and  is  so  placed  that 
the  Idast  strikes  the  block  tangentially.  If  the  block  he 
slowly  revolved,  and  at  the  same  time  the  blast-pipe  be 
carried  along  parallel  to  the  axis  by  a  motion  like  that  of 
a  slide-rest,  a  true  cylinder  of  granite  will  in  this  way  lie 
turned  out.  But  if,  instead  of  moving  in  a  straight  line,  the 
gun  be  made  to  follow  any  outline  by  means  of  a  device 
similar  to  any  of  those  employed  in  turning  irregular 
forms,  almost  any  desired  form  can  be  reproduced  in  tho 
granite.  Balcony  pilasters  which  require  fourteen  days  to 
int  by  hand  can  be  finished  in  half  a  day  by  the  sand- 
blast. Another  ingenious  application  of  the  sand-blast 
whieh  has  proved  entirely  successful  is  its  use  for  denning 
oastingB  of  brass,  iron,  etc.  from  the  Band  and  slag  upon 
them  ;>s  ihey  come  from  the  moulds.  A  moderate  jet  of 
steam  working  a  blast  of  sand  cleans  them  perfectly.     In 

the  ease  ol'    i castings,  however,  an  advantage  of  the 

method  has  arisen  whieh  was  not  foreseen.  In  the  old 
method  of  cleaning  the  castings  were  pickled,  or  placed  in 
dilute  sulphuric  acid,  for  a  short  time.  But  it  has  been  as- 
certained that  the  nascent  hydrogen  evolved  by  the  action 
Of  the  acid  upon  the  iron  is  absorbed  or  occluded  by  the 
metal,  thus  diminishing  greatly  its  strength,  confirming 
fully  the  general  opinion  of  iron-founders  that  the  cast- 
ing- were  weakened  by  pickling.  Hence  the  sand-blast, 
by  Furnishing  a  new  mode  of  cleaning  these  castings,  pre- 
vents the  weakening  of  the  iron  which  results  from  the  oc- 
clusion of  hydrogen  during  pickling. 

1'pon  wood  the  sand-blast  acts  .-lowly.  The  large  block 
type  which  arc  used  in  printing  posters  may  be  cut  out  by 
the  sand-blast,  however,  very  rapidly  and  cheaply,  simply 
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by  cementing  the  stencils  on  the  ends  of  the  blocks  and 
placing  them  all  together  under  the  moving  jet  tor  a  few 
minutes.  The  letters  are  clear  and  sharp,  anil  they  work 
well  in  the  press. 

Many  other  applications  of  tho  sand-blast  have  been 
suggested.  Millstones  have  been  dressed  by  its  means; 
metals  have  been  cut,  cleaned,  stippled,  and  engraved:  and 
all  hard  materials  have  been  worn  away  by  it.  Altera- 
tions in  the  form  of  jet  have  been  made,  and  in  some  cases 
the  sand  has  been  enclosed  in  a  strong  box  and  forced 
from  the  jet  by  the  pressure  of  the  steam  admitted  to  the 
reservoir.  But  all  these  are  obvious  modifications  and  ex- 
tensions of  one  leading  principle. 

The  theory  of  this  extraordinary  action  of  a  jet  of  sand 
is  very  simple.  The  material  acted  on  is  worn,  not  by  an 
abrading  action,  but  by  actual  pulverization  by  impact,  each 
grain  of  sand  acting  by  its  own  velocity  and  momentum,  like 
a  bullet  or  projectile,  pulverizing,  cutting,  or  indenting  tho 
object  it  strikes.  That  the  impact  even  of  sand-grains  must  bo 
considerable  at  these  high  velocities  is  quite  obvious ;  more- 
over, a  dull  red  light  may  be  observed  where  the  sand  im- 
pinges on  the  stone  or  glass.  The  evidence  which  may  be 
adduced  to  prove  the  correctness  of  this  theory  of  impact 
may  be  arranged  under  two  distinct  heads.  In  the  first 
place,  the  rapidity  with  which  a  substance  is  cut  away 
seems  to  have  no  particular  relation  to  its  hardness  or  soft- 
ness as  such,  but  is  in  the  exact  ratio  of  its  brittleness. 
While  the  steam-blast  at  50  pounds  pressure  scarcely  af- 
fects india-rubber,  wood  is  cut  by  it  with  moderate  rapidity, 
marble  and  granite  are  attacked  energetically,  and  glass  is 
cut  most  rapidly  of  all.  With  a  supply  of  steam  equal  to 
that  which  would  be  required  in  an  engine  to  yield  li  horse- 
power, at  a  pressure  of  100  pounds  to  the  square  inch, 
quartz-sand  being  used  in  the  blast,  the  cutting  effect  pro- 
duced was  equal  to  the  removal  per  minute  of  10  cubic 
inches  of  sandstone,  4  cubic  inches  of  American  marble,  and 
14  cubic  inches  of  granite.  In  sawing  with  sand,  where 
the  effect  is  unquestionably  due  to  abrasion,  marble  cuts 
twelve  times  faster  than  granite.  An  air-blast  at  80  pounds 
will  perforate  glass  a  quarter  of  an  inch  thick  in  four  or 
five  seconds,  and  a  steam-jet  at  the  same  pressure  will  cut 
a  bole  through  glass  an  inch  thick  in  twenty  seconds. 
Moreover,  the  effect  of  high  velocity  is  apparent  from  the 
fact  that  when  steam  is  used  directly  at  high  pressures — 
say  at  50  pounds  to  the  inch — it  cuts  fifty  times  as  fast  as 
if  the  same  steam  were  employed  to  drive  a  fan  producing 
one-sixth  of  a  pound  pressure  of  air.  Again,  abrasion,  as 
is  well  known,  takes  place  most  rapidly  at  oblique  inci- 
dences, and  not  at  all  at  perpendicular  incidences.  Now, 
the  sand-blast  produces  its  maximum  effect  at  perpendic- 
ular incidences,  provided  only  that  free  space  be  allowed 
for  tho  escape  of  the  sand.  Hence,  a  plate  of  copper, 
though  one  of  the  softest  metals,  resists  the  action  of  the 
sand-blast  at  a  perpendicular  incidence  quite  as  well  as  a 
plate  of  hardened  steel.  But  at  oblique  incidences,  owing 
to  the  abrasive  action,  the  copper  is  far  more  rapidly  worn. 

In  the  second  place,  the  most  satisfactory  proof  that  this 
action  is  of  the  nature  of  pulverization  by  blows  is  the  fact 
that  the  sand  which  is  employed  will  rapidly  cut  substances 
which  arc  much  harder  than  itself — a  fact  impossible  on  tho 
abrasion  theory.  Thus,  for  example,  common  quartz-sand, 
driven  by  steam  at  50  pounds  pressure,  has  cut  a  slot 
through  a  hardened  steel  tile  three-sixteenths  of  an  inch 
thick  in  four  minutes,  and  through  a  crystal  of  corundum 
three-quarters  of  an  inch  thick  in  ten  minutes.  When  it 
is  remembered  that  corundum  is  the  hardest  substance  in 
nature  except  the  diamond,  the  significance  of  this  action 
appears.  But  even  these  results,  marvellous  as  they  are, 
have  been  exceeded.  In  a  series  of  experiments  made  in 
New  York  by  Prof.  Egleston,  in  which  quartz-sand  was 
used,  driven  by  an  air-pressure  of  70  pounds,  one  crystal 
of  topaz  lost  01  per  cent,  of  its  weight  in  one  minute,  and 
another  had  a  hole  drilled  nearly  through  it  in  the  same 
time,  losing  22  per  cent,  of  its  weight.  Under  these  circum- 
stances even  the  diamond  itself  was  attacked  by  the  blast, 
a  fragment  of  tho  black  variety,  weighing  1.2007  grammes, 
losing  0.0869  grammes  in  weight  in  eight  minutes.  More- 
over, it  has  been  proved  experimentally  that  no  advantage 
is  obtained  by  using  cmory  in  the  blast  in  placo  of  quartz- 
sand  ;  for,  although  it  is  much  harder,  it  is  also  muoh 
heavier,  and  hence  for  a  given  pressure  dues  not  acquire  so 
high  a  velocity  in  the  blast  as  the  lighter  quartz.  Now, 
since  the  force  of  impact  increases  as  the  square  of  the  ve- 
locity, but  only  as  the  first  power  of  the  maSS,  it  is  obvious 
why  a  high  velocity  is  so  advantageous.  In  further  proof 
of  this  second  position  is  the  very  remarkable  fact  that  a 
plate  of  quartz  has  been  drilled  by  fin.-  had  shot  driven  DJ 
on  air-blast,  as  well  as  by  an  iron  -and  composed  of  line 
particles  of  cast  iron.  Glass,  too.  has  been  depolished  by 
a  blast  of  marble  powder  or  chalk.  Moreover,  tho  new 
hardened  glass  of  M.  do  la  Bastie,  which  tho  diamond  only 
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scratches,  but  does  not  cut,  is  readily  depolished  by  a 
of  sand.     But  the  peculiar  condition   of   tension   of   this 
glass,  due  to  its  rapid  cooling,  renders  it  impossible  to  re- 
move any  but  the  thinnest  layer  from  its  surface  without 
causing  it  to  fly  into  a  thousand  pieces. 

From  its  novelty  and  effectiveness,  the  sand-Mast  process 
has  attracted  much  attention  both  here  and  in  Europe. 
Patents  in  several  foreign  countries  have  been  secured,  and 
the  process  is  already  in  successful  operation  in  a  number 
of  them.  G.  F.  Baiikek. 

Sand/crack,  a  crack  in  tbe  hoof  of  a  horse.  It  con- 
stitutes an  unsoundness,  since  it  springs  from  a  constitu- 
tional brittleness  of  the  hoof  and  lends  to  serious  lameness, 
It  is  made  worse  by  overdriving  and  had  shoeing.  Ii  may 
be  treated  by  paring,  firin<_'.  ami  blistering  the  coronet. 
The  horse  should  he  well  fed  or  turned  out  to  pasture. 

Sand  Creek,  tp.,  Bartholomew  co.,  Ind.     P.  1119. 

Sand  Creek,  tp.,  Decatur  co.,  Ind.     P.  2029. 

Sand  Creek,  tp.,  Jennings  co.,  Ind.     P.  030. 

Sand  Creek,  tp.,  Union  co.,  la.     P.  328. 

Sand  Creek,  tp.,  Scott  co.,  Minn.     P.  1520. 

Saudeau'  (Leonard  Sylvain  Jules),  b.  at  Auhusson, 
department  of  Creuse,  France,  Feb.  10,  1S11  ;  studied  law 
at  Paris,  but  devoted  himself  subsequently  to  literature; 
wrote  his  first  novel,  Hone  et  Blanche,  in  connection  with 
Madame  Dudevant  (George  Sand),  and  published  it  under 
tho  pseudonym  of  "  Jules  Sand."  In  1853  he  was  appointed 
keeper  at  the  Mazarin  Library,  and  in  1858  was  elected 
a  member  of  the  Academy.  His  most  successful  noi  el  was 
Mile.  </>  In  Serglilre  (2  vols.,  1848  ;  as  a  drama  1ST, I ).  His 
best  comedy  is  he  Gendre  tie  M.  Poirier,  written  in  connec- 
tion with  Einil  Augier  (1854).  Also  the  novel  LaMaiton 
de  Penarvan  (1858)  has  been  transformed  into  a  drama 
(1863). 

Sand-Eel,  or  Sand-Lance,  a  name  given  to  fishes 
of  the  family  Amodytidss  and  genus  Amodytet.  They  are 
elongated,  nearly  rectilinear  species,  with  an  elongated, 
pointed  snout,  forked  caudal,  and  silvery  body  ;  they  bur- 
row in  the  sand,  and  are  of  little  or  no  use  except  as  bait 
for  other  fishes,  for  which  they  are  sometimes  extensively 
employed.  Species  are  found  on  the  northern  shores  of  all 
countries.  The  common  American  species  is  Amodytee 
Americanos.  Theodore  Gill. 

Sandeman  (Robert),  b.  at  Perth,  Scotland,  in  171*; 
studied  at  Edinburgh;  became  a  linen-draper;  married  a 
daughter  of  Rev.  John  Glas  (or  Glass),  tho  founder  of  a 
sect  called  the  Glasites;  became  an  elder  in  the  congre- 
gation ;  established  in  1762  a  congregation  of  the  new  set 
at  London,  where  the  adherents  became  known  under  the 
title  of  Sandemanians;  came  to  America  and  established  a 
society  1764,  and  settled  in  the  following  year  at  Danbury, 
Conn.,  where  he  d.  Apr.  2,  1771.  Glas,  the  real  founder 
of  the  sect,  was  b.  at  Dundee,  Scotland,  Sept.  21,  1608; 
was  educated  at  St.  Andrew's;  became  minister  of  a  coun- 
try parish  ;  published  The  Ten/imam/  of  die  King  of  Mar- 
tyre  (1727),  directed  against  the  alliance  of  Church  and 
Stale:  was  thereupon  deposed  from  his  ministry  by  tho 
Scottish  General  Assembly,  and  formed  his  adherents  int.. 
a  separate  society.  D.  at  Dundee  in  1773.  His  numerous 
scattered  writings  were  collected  into  4  vols.  (Edinburgh, 
1762;  Perth,  5  vols.,  1782). — Sandeman  wrote  a  number 
of  theological  and  controversial  treatises.  The  Sandeman- 
ian  Church  still  maintains  a  feeble  existence,  chiefly  at 
Dundee,  Edinburgh,  and  Danbury.  Conn.,  the  total  mem- 
bership not  exceeding  2000  persons.  Among  their  leading 
peculiarities,  besides  several  ascetic  practices,  are  the 
weekly  love-feast,  eaten  on  Sunday,  and  the  "  kiss  of 
brotherhood;"  the  washing  of  feet,  formerly  one  of  their 
practices,  has  been  discontinued. 

Sandemanians.     Seo  Sandeman. 

Sand'erling,  a  name  given  to  species  of  Calidrie,  a 
genua  of  the  family  Scolopacidie,  and  closely  related  to 
Tringa,  from  which' it  in  fact  differs  chiefly  by  the  absence 
of  the  hind  toe.  Tho  bill  is  straight,  rather  longer  than 
the  head,  and  widened  toward  the  end;  the  color  above  IS 
light  ashy,  interspersed  with  elongated  spots  of  brownish- 
Mack  en  the  head,  back,  scapulars,  and  snorter  quills ;  that 
on  the  rump  ami  upper  tail  coverts  is  black,  in  fine  trans- 
verse lines;  beneath  it  is  white.  The  total  length  is  aboul 
eight  inches— the  bill  one.  tail  two.  The  species  is  widely 
distributed,  and  occurs   more  or    less  in   the   temperate 

,  fions  of  the  entire  northern  hemisphere,  and  also  ex- 
tends in  winter  into  South  America.  THEODORE  Gill. 
Sanders.  See  Sandal-Wood  and  S antai.-Wood. 
Sanders  (Ciiaui.es  W.).  b.  in  Herkimer  co..  N.  V..  in 
1805;  author  of  two  series  of  Sohool  Reader*,  tin'  ursl 
commenced  in  L838,  the  second  issued  in  I860,  and  of  sev- 
eral music-books    for  the  young.     More  than    l...ouo.""<' 
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In  in  Bohools.— - 
i  him  in  the  preparation  ol 
the  author  ol   an  Analytical 

Bandera     Daniel  Ci  ibkb),  l>.  D.,  »>.  at  Bturbridge, 
,i  •  l  at   Harvard   1788  ;  taught 

ir  -' -1 1  while  studying  theology  ; 

i   L790 :  ww   Unitarian   minis! 

m  -I -  12,  IT94,  i"  1799,  when   I  i     ■ 

I  urlington  ;  was  the  Bret  president  •■!  th<    ; 
f,     q  Ot  t  17.  1801,  to  Mar.  24,  181  I 
itarian  eh  a  rob  at   Medfield,   M  >     ..  from 
.   Maj   17.  1829,  and  was  a  member  of  the 
ntion  of   1820.     D.  at 
0  r,  is,  1850,     Author  of   t  HUtoryof  tht   l 

■  s    flora  of  tht  U.S.,  partii  ularly  in   V<  w 
<*,  printed  at  Montpolior,  Yi..  in  L812,  and  of  more 
30  published  sormoi 
Bandera    Geobgi    Nicholas),  b.  at   Loxington,  Ky., 
Feb.  21,  1812,  grandson        ;  the  pro- 

of the  "  Kentucky  resolul  ioi  of  11 l(-'  |  be  nine  at 
an  early  age  an  efficient  Democratic  orator  and  politician  ; 
ynt  appoint  I  bj  Pros,  Pierce  I  .  S.  consul  at  Liverpool, 
nn,\  by   p.,  at  at    New   fork;   was 

iminenl    supporter   of     Douglas     in    the   campaign 
of    I860;    resided  in   Europe  during  the  civil    war   as  a 
■    ■       i  ite  States,  associated  with 

.  an  l  Slide!  1 :  took  part  with   Messrs.  C.  C  Clay  and 

!v  Ho! ab  in   the   pea  b  confi  n  n  :e   «  itli  Horace 

Niagara  Falls,  .inly.  1864,  and  after  the  war 
,.i  New  fork,  where  he  d.  Aug.  12,  L873. 
Bandera  (John),  b.  in   Kentucky  in   181.0 ;  graduated 
IV' nn   the   l  ■  B.   Military  Academy,  and  appointed  brevet 
i  lieutenant  of  engineers  July  1.  1834,  captain  1838  i 
was  engaged  tor  many  years  upon  tin-*  improvement  of 
and  tin.-  construction  and  repair  of  tlio  de- 
fences of  New  York  harbor.     In  the  war  with  Mexico  be 
participated  in  1 1 1 •  _■  battle  of  Monterey  and  tin-  siege  of 
I  in/,  raining  the  brevet  of  major  for  gallantry  at 
Mont  ere j  .     with  a  brief  interval  he  was  subsequently  en- 
ing  Delaware  Biver  and  Bay  and  in  the 
notion  "i  Fort  Delaware,  til!  bis  death,  which  occurred 
at  that  fort  Julj  :"•».  1858.     Author  of  Memoir*  on  tht  Re- 
tke  Valley  of  the  Ohio,  etc.,  ami  of  a  translation 
of  M.  Ponoelet's  Memoir  an  Stability  of  Rt  vt  tmenti  and  their 
ition*. 
Banders     M  ICBOL  \s),  D.  D.,  b.  at  Otaarlcwood,  Surrey, 
md,  about  1527,  educated  at  Winchester  School  and 
at  Oxford,  where  he  became  fellow  of  New   College  154S 
and  regiufl  professor  of  canon  Law  1557;  lefl  England  on 
lit  of   (he    religious  innovations    of   Elizabeth;    was 
ordained     priest    at    Koine    I06H;     accompanied    Cardinal 
Stanislaus  Rosins  to  the  Council  of  Trent,  where  he  gained 
renown  by  his  skill  in  disputation;  went  to  Poland 
with   Hosiua;  resided  thirteen  years  at  Louvain,  Holland 
listant  t"  Sir  Francis  Englefield,  who  was 
the  almoner  of  the  aid  granted  by  Philip  II.  of  Spain  for 
the  relief  of  English  Roman  Catholic  churchmen  :  was  sent 
by  Po]  XIII.  as  nuncio  to  Ireland  j  accompanied 

the  Spanish  thither  L579,  and  is  alleged  to  have 

(here  perished  miserably  while  wandering   in  the  woods 
tad  b  >gs  to  escape  from  falling  into  the  bands  of  the  Kng- 
liah,  but  whether  in  1581,  L582,  or  1583  authorities  differ, 
an  I    some  di  -rredit   the   ii'Tinmi    altogetln-r.      Sainlers  was 
knthonj  a  Wood  "the  most  noted  defender  of 
i   iman  Catholic  cause  in  his  time."    Author  of  The 
Louvain,   It  >,  1565),  a  work  in  de- 
"  "  real  presence,"  in  reply  to  Jewell's  Apology 
illenge,  and  in  turn  answered   by  the  lat- 
ter in  his  Confutation  ;  Tht  Rock*  of  the  Churche  (Louvain, 
i  of  tht    /mopes  of  ChrUt  (1567),  directed 

:il  other  polemical  works,  of 
which  the  best  kn  »wn  was  a  Latin  treatise  against  the 
English  Reformation — De  Origin*  at  Program  Schismatit 
hum  (Cologne,    L585  .   which   was    several    times    rc- 
■  into  French,  but  never  Into  English. 
Bandera  '  Wn  i  i  \m  P.),  b.  in  Kentucky  in  1833  ;  grad- 
uated at  the  l'.  8.  .Military  Academy  in  1856,  when  he  was 
nted  brevet  second  lieutenant  of  dragoons;  served  in 
California  and  Raj  »7,  and  on  the  LTtah  expedition 

I  i  May.  1861,  he  was  appointed  captain  in  the 
6th  1'.  8.  Cavalry,  and  served  with  his  company  in  the 
I    Washington  until  the  opening  of  the  Virginia 
Peninsular  o  unpaign  of  1862,  when  he  was  engaged  I  ■ 
York  town,  in  the  battles  of  Williamsburg,  Mechanics  ville, 
and  in  the  Maryland  campaign  of  that  year.     In  Mar.. 
1863,  be  accepted  the  coloneloy  of  the  5th  Kentucky  Cav- 
alry, whirl,  he  led  in  the  pursuit  of  Morgan  on  the  Is 
raid  through   Indiana  and  Ohio.     In   September   he 
appointed  chief  of  eavalry,   department  of  the  Ohio,  but 


the  following  month  iras  promoted  to  be  brigadier-general 
of  volunteers,  and  assigned  to  the  23d  corps.  He  partici- 
pated in  the  engagements  of  Bine  Liek  Springs,  Lenoir, 
:m  1 1  ampbell's  Station,  and  was  mortally  wounded  in  action 
Knox  ville,  Tenn.,  Nov.  17.  1>.  Nov.  19,  1863. 
Sanderson,  p. -v.,  cap.  of  Baker  co.,  Pla. 

Sanderson  (John),  b.  near  Carlisle.  Pa.,  in  17S3; 
studied  law  at  Philadelphia  ;  became  a  teacher  in,  and  sub- 
sequently one  of  the  proprietors  of,  Clermont  Seminary; 
wrote  in  early  life  in  Dennie's  Port/olio  and  tike  Aurora 
newspaper  :  prepared  with  the  aid  of  his  brother.  James  M., 
i  2  vols,  of  the  Biography  of  the  Signers  of  the  Decla- 
ration oj  Tndcpendenct  (1820),  which  was  completed  in  7 
vols,  by  Robert  Wain,  Jr., and  others  (1820— 27 j  new  illus- 
trated Hoed,  by  William  Brotherhead,  1865) ;  successfully 
opposed  in  a  pamphlet  the  plan  to  exclude  the  classical 
languages  from  Girard  College  (1826);  resided  in  Paris 
is  i;,-hi ;  wn.te  an  amusing  and  instructive  work.  SI.  etche* 
of  /'"ris,  in  Familiar  Letter*  to  his  Friend*  (1838),  which 
was  republished  in  London  under  the  title  Tht  American  in 
Pari*  (1838),  and  translated  by  Jules  Jan  ID  into  French 
iis|;;i;  i  i>!uu:inri.il  a  .similar  work.  Th<-  American  in  Lon- 
i  which  portions  were  published  in  the  Knickt  rbocker 
Magazine,  and  on  his  return  to  the  L.  S.  became  professor 
of  Latin  and  Greek  in  the  Philadelphia  High  School.  D. 
at  Philadelphia  Apr.  5, 1844.  Be  was  a  gentleman  of  ripe 
classical  culture  and  of  eminent  soeial  virtues.  (.See  notice 
in  Griswold's  Pratt    Writer*  of  America.) 

Sanderson  (John  P.I.  b.  Feb.  13,  IMS,  in  Lebanon  co., 
Pa.;  admitted  to  the  bar  in  1839;  elected  to  the  lower  Iioueo 
of  the  legislature  of  Pennsylvania  in  1845,  and  to  the  State 
senate  in  1 S47  ;  editor  of  the  Daily  New*  of  Philadelphia 
from  IMS  to  1  Soi; ;  appointed  chief  clerk  of  the  war  depart- 
ment Alar.  4.  1861,  which  he  resigned  te  accept  the  position 
of  lieutenant-colonel  15th  U.  »S.  Infantry:  appointed  colo- 
nel 13th  U.  S.  Infantry  July  4,  1863;  in  Feb.,  18G4,  was 
assigned  to  duty  as  provosfe-m&TshaL-general  department  of 
the  Missouri.  I>.  at  St.  Louis,  Mo.,  Oct.  11  of  the  same 
year.  His  important  service  to  his  country  during  the  war 
was  the  very  full  exposition  made  by  him  of  the  secret  po- 
litical organization  in  the  Northern  and  Western  States 
known  as  the  "  Knights  of  the  tiohlen  Circle  "  or  *"  Order 
of  American  Knights/'  eausing  the  disruption  of  the  order. 

Sanderson  (JonN  Scott  Btmnos),  M.  D.,  P.  R.  S.,  b. 

at  Keweastle-un-Tyne.  England,  Dec.,  1828;  educated  at 
the  University  of  Edinburgh  :  was  medical  officer  of  health 
for  Paddington  1855-66;  became  physician  to  the  .Middle- 
sex Hospital  ;  was  employed  by  the  royal  commissioners 
to  make  investigations  respecting  the  cattle-plague  1865-66, 
the  epidemic  of  cerebrospinal  meningitis  in  North  Ger- 
man\  1865,,  and  the  sanitary  condition  of  the  Cornwall 
mines  1869,  on  all  which  subjects  he  published  elaborate 
Report* :  introduced  the  sphygmograph  into  England ; 
wrote  the  Handbook  of  the  Sphygmograph,  and  became 
professor  of  physiology  in  University  College,  London,  1874. 
Sanderson  (Robert),  D.  D.,  b.  at  Rotherham,  York- 
shire. England,  Sept.  19,  158";  educated  at  Lincoln  Col- 
lege. Oxford,  where  he  became  fellow  1606  and  reader  in  logic 
in  160S ;  published  lectures  upon  that  subject,  LogicmArti* 
( ',,/n/ti -mli am  {  I  ill  ;> ),  which  passed  through  several  editions; 
took  orders  in  the  Church  of  England  1011:  became  in 
1619  rector  of  Boothby  Pennell,  Lincolnshire,  which  post 
he  retained  more  than  forty  years;  became  prebend  of 
Lincoln  1620  and  rector  of  Muston  1633;  was  indebted  to 
his  great  reputation  as  a  casuist  for  the  appointment  of 
chaplain  to  Charles  I.  1631,  by  whom  he  was  made  D.  D. 
1038,  regins  professor  of  divinity  at  Oxford  and  canon  of 
Christ  Church  1642  ;  was  named  by  Parliament  one  of  the 
"Assembly  of  Divines"  convoked  at  Westminster  1643, 
but  refused  to  sign  the  Covenant,  and  had  his  living  seques- 
tered ;  attended  the  king  as  ecclesiastical  councillor  ;it 
Oxford,  at  Hampton  Court,  and  in  the  Isle  of  Wight;  was 
ejected  from  his  professorship  1648,  but  restored  1660,  and 
shortly  after  made  bishop  of  Lincoln,  and  took  part  in  the 
Savoy  Conference  1661.  I>.  at  Lincoln  Jan.  20,  1663. 
Author  of  several  Latin  treatises  on  cases  of  conscience, 
the  obligation  of  an  oath,  etc.,  written  for  the  guidance  of 
Charles  L,  and  other  tracts, collected  in  bis  Work*  (Oxford, 
6  vols.  |,  edited  by  Bishop  Jacobson.  His  Life  was  written 
by  Walton.     His  sermons  are  masterpieces. 

Sanderson  (Robert),  b.  at  Eggleston  Hall,  Durham, 
England,  July  27.  1660;  educated  at  St.  John's  College, 
(  ambridge;  became  a  lawyer  in  London,  clerk  of  the  rolls, 
usher  of  the  court  of  chancery,  and  a  distinguished  anti- 
quary. I'.  Deo.  25,  1741.  He  wrote  a  History  of  Henry  V. 
\  unpublished  )  and  other  works,  but  is  chiefly  remembered 
i-  the  assistant  of  Thomas  Ryxner  in  the  preparation  of 
his  Fosdera,  and  completed  that  great  work  after  the  death 
of  the  latter  by  the  publication  of  vols,  xvi.-xx.  ( 1 717—35). 
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Sanders's,  tp.,  Jackson  co.,  Ala.     P.  158. 

San'tlcrsville,  city,  cap.  of  Washington  co.,  Ga.,  on 
tho  ridge  between  Oconee  and  Ogcechee  rivers,  135  miles 
N.  W.  of  Savannah,  has  '.'»  churches,  an  academy,  2  weekly 
newspapers,  2  carriage-factories,  court-house  and  jail,  Ma- 
sonic and  "  United  Friends  of  Temperance  "  lodges,  and  a 
grange  of  "  Patrons  of  Husbandry."  The  city  government 
consists  of  a  mayor  and  five  aldermen.      P.  about  1500. 

ROSEKT  L.   RODGURS,  Ed.  4t  HERALD  AND  GEORGIAN." 

Sand'ford  (Sir  Daniel  Kevte),  D.C.L.,  son  of  Dan- 
iel Sandford,  D.  D.,  bishop  of  Edinburgh  (X766-1830), 
l>.  at  Edinburgh,  Scotland,  Feb.  3,  1798:  educated  at 
Christ  Church,  Oxford;  became  at  the  age  of  twenty-one 
professor  of  Greek  at  the  University  of  Glasgow;  was  an 
accomplished  and  enthusiastic  classical  instructor,  and  an 
eloquent  advocate  in  Parliament  of  the  Reform  bill  and 
other  liberal  measures,  and  was  knighted  1830.  D.  at 
Glasgow  Feb.  4,  1838.  lie  was  one  of  the  editors  (along 
with  Dr.  Thomas  Thomson  and  Allan  Cunningham)  of  the 
Popular  Enejfclopsedtu,  to  which  he  contributed  valuable 
articles.  Author  of  several  textbooks  for  Greek,  of  many 
articles  on  classical  subjects  in  the  reviews,  of  a  work  On 
the  Rise  and  Progress  of  Literature,  and  of  a  Sketch  of  the 
Literature  of  Greece. — His  brother,  John,  b.  at  Edinburgh 
Mar.  22,  1802;  graduated  at  Baliol  College,  Oxford;  be- 
came archdeacon  of  Coventry,  Bampton  lecturer  at  Oxford 
1861,  and  a  royal  commissioner  for  revising  the  forms  of 
clerical  subscription  1864,  and  author,  besides  theological 
treatises,  of  a  biography  of  his  father,  Bishop  Sandford, 
accompanying  the  Remains  of  that  prelate.  D.  Mar,  22, 
1873. — The  wife  of  Archdeacon  Sandford  was  author  of 
Woman  in  her  Social  and  Domestic  Character  (1832)  and 
Lives  of  English  Female  Worthies.  —  Charles  Walde- 
GRAVE,  son  of  Archdeacon  Sandford,  b.  1828,  was  educated 
at  Oxford,  and  became  bishop  of  Gibraltar  1S"4. 

Sand'ford  (Edward),  brother  of  Lewis  II.,  b.  at  Ovid, 
N.  Y.,  in  1809  ;  received  an  academic  education  ;  became  a 
teacher  and  lecturer  in  the  Rensselaer  Institute  at  Troy; 
studied  law  at  Albany  ;  began  a  successful  career  at  the  bar 
in  New  York  City  1833;  became  a  judge  of  the  criminal 
court  in  that  city  1842;  was  a  member  of  the  State  senate 
1843;  contributed  to  the  Knickerbocker  and  other  period- 
icals, and  was  lost  in  the  steamship  Arctic,  Sept.  27,  1854. 

Sandford  (Lewis  H.),  b.  in  Onondaga  co.,  N.  Y.,  about 
1805 J  studied  law  at  Syracuse;  settled  in  New  York  City 
is;;;;;  became  assistant  vice-chancellor  of  the  first  circuit 
Mar.,  1843,  vice-chancellor  1840,  and  associate  justice  of  the 
superior  court  1S47,  retaining  that  post  until  his  death,  at 
Toledo,  O.,  in  1852.  Author  of  New  York  Chancery  Reports 
from  Apr.,  1843,  to  June,  1847  (4  vols.,  1846-50),  and  A'eio 
York  Superior  Court  Reports  (5  vols.,  1849-52). 

Sand  gate,  p. -v.  and  tp.,  Bennington  co.,  Vt.  P. 
705. 

Sand-Grouse,  a  name  given  to  the  species  of  the 
family  Ptkroclidid,*:  ^which  see). 

Sand  Hill,  p. -v.  and  tp.,  Scotland  co.,  Mo.     P.  7S4. 

Sand  Hill,  tp.,  Lenoir  co.,  N.  C.     P.  400. 

Sand  Hill,  tp.,  Moore  co.,  N.  C.     P.  268. 

Sand  Hill,  tp.,  Marshall  co.,  West  Va.     P.  951. 

Sandhill  Crane  (G'rus  Canadensis),  a  rather  large 
bird,  characterised  by  the  plumbeous  plumage  of  the  adult  ; 
the  development  on  the  head  of  a  warty  space  on  a  line 
witli  and  above  the  eyes,  which  is  bifurcated  behind  by 
the  extension  forward  in  an  angle  of  occipital  feathers; 
the  bill  longer  than  the  middle  toe;  and  the  color  of  the 
primaries,  which  are  brown  with  white  shafts  ;  the  length  is 
about,  forty-eight  inches;  the  tarsi  nearly  ten.  The  spe- 
cies is  quite  common,  and  found  to  a  greater  or  less  extent 
throughout  all  of  the  Mississippi  Valley  and  western  por- 
tions of  the  II.  S.,  as  well  as  Florida.      Theodore  Gill. 

Sand'hopper,  or  Beach  Flea,  names  given  in  the 
U.  S.  to  TafitniH  quadri- 
j'uliiN  and  Orckesfia  lon- 
otconiiSf  and  in  Great 
Britain  to  '/'.  locusta  and 
Ha/tator,  small  amphipod 

crustaceans  found  under 
sca-weeds  and  stones  at 
low  tide.  They  have 
marvellous  powers  of 
Leaping,  and  of  burrow- 
ing in  wet  sand.  An- 
other Kuropean  sand- 
hoppOT  is   UrchtHtiu    lit- 

torca. 

Sand'hurst,  town  of  Australia,  colony  of  Victoria,  S2 

miles    X.  W.  of  Melbourne,  is   the   centre   of  a  rich   gold- 
mining  district,  and  has  about  25,000  inhabitants. 


The  Sandhoppcr,  magnified. 


Sandhurst,  Berks  co.,  England,  the  seat  of  the  royal 
military  college  of  that  name,  which  comprises  both  a 
staff  school  and  a  junior  department  fur  educating  pupils 
(received  between  the  ages  of  thirteen  and  fifteen)  for  the 
infantry  and  cavalry.     P.  3211, 

Sandhurst  (Right  Hon.  William  Rose  Mansfiklio. 
BARON,  b.  in  L819  ;  educated  at  the  Royal  .Military  i  'ollegr. 
and  entered  into  the  army  as  ensign  in  1635;  served  with 
the  53d  regiment  in  the  Sutlej  campaign  of  1846  as  cap- 
tain; major  in  1847,  and  in  command  of  the  regimenl  m 
the  Punjaub  campaign  1849;  Lieutenant-colonel  in  1861, 
and  engaged  in  operations  on  the  Pewaaher  frontier  1851- 
52;  attached  to  the  British  embassy  at  Constantinople  with 
the  rank  of  brigadier-general,  and  as  such  proceeded  to  the 
Crimea;  consul-general  at  Warsaw  al  the  close  of  the  war. 
but  on  the  outbreak  of  the  mutiny  in  India  u  as  nominated 
chief  of  statf,  with  the  lo~al  rank  of  major-general,  par- 
ticipating in  all  the  operations  of  that  campaign,  and 
wounded  at  the  battle  of  Cawnpore ;  received  the  thanks  of 
Parliament;  in  1863  sent  to  India  as  cominander-ia-ahief ; 
lieutenant-general  in  1864;  transferred  to  Ireland  us  com- 
mander-in-chief in  1870;  created  a  peer  in  1871  with  the 
title  of  Lord  Sandhurst.  The  order  of  knight,  of  the  Star 
of  India  was  bestowed  upon  him  in  1866;  in  1862  obtained 
the  colonelcy  of  the  38th  regiment.     I).  June  23,  1876. 

San  Die'go,  county  of  S.  California,  bounded  E.  by 
Arizona,  from  which  it  is  separated  by  Colorado  River,  S. 
by  Lower  California,  and  W.  by  Paeitic  Ocean,  traversed 
from  N.  W.  to  S.  K.  by  two  branches  of  the  Coast  Range, 
which  separate  into  three  sections,  differing  widely  in  gen- 
eral features.  The  E.  section  is  a  part  of  the  Colorado 
desert,  some  of  which  is  below  the  level  of  the  sea,  is  with- 
out vegetation,  extremely  hot,  and  has  a  lake  of  boiling 
mud  half  a  mile  long.  The  central  or  mountainous  sec- 
tion has  a  delightful  climate,  mines  of  gold  and  silver, 
good  farming-lands  in  the  valleys,  where  the  vine,  the 
orange,  and  wheat  grow  to  perfection,  and  forests  of  valu- 
able timber.  The  western  section,  sloping  with  gentle  undu- 
lations from  the  Coast  Range  down  to  the  ocean,  is  well 
watered,  has  a  semi-tropical  climate,  with  good  farming 
lands,  and  is  well  adapted  to  pasturage.  The  county  will 
soon  be  traversed  by  Southern  Pacific  and  Texas  Pacific 
R.  Rs.,  having  a  common  terminus  at  Snn  Diego.  Cattle 
and  sheep  are  numerous.  Staples,  wheat,  barley,  hay,  and 
wool.     Cap.  San  l>iego.     Area,  13,500  sq.  m.     P.  4951. 

San  Diego,  city,  seaport,  and  port  of  entry  of  S.  Cali- 
fornia: lat.  32°  41'  N.,  Ion.  117°  13'  W.  ;  480  miles  S.  E.  of 
San  Francisco.  The  harbor  is  fully  described  in  the  Pacific 
Coast  Pilot  of  the  U.  S.  Coast  Survey,  which  says  :  "  Next 
to  that  of  San  Francisco,  no  harbor  on  the  Pacific  coast  of 
the  U.  S.  approximates  in  excellence  the  Bay  of  San  Diego." 
It  was  discovered  by  Cabrillo  Sept.,  1542.  The  first  settle- 
ment was  made  in  May,  1769,  by  Father  Junipero  Serra, 
who  then  established  the  mission  of  San  Diego,  the  earliest 
of  the  California  missions.  The  growth  of  the  present  city 
dates  from  1SG7,  when  the  new  town  was  begun  on  tho 
water-front  of  the  bay.  Present  pop.  4500,  of  county  (as- 
sessor's census),  13,500;  total  pop.  of  county  in  1867,  2100, 
in  1870  (U.S.  census),  4951;  net  gain  1875  I  Chamber  of  Com- 
merce Report),  2513.  There  arc  4  wharves,  3  warehouses. 
custom-house,  fine  county  buildings  and  grounds,  city  ball, 
public  hall,  5  churches,  2  academies,  5  public-school  build- 
ings, county  hospital,  lodges  of  all  the  secret  orders, public 
reading-room,  2  banks,  chamber  of  commerce,  benevolent  as- 
sociation, etc.;  waterworks,  public  park  reservation  of  I  100 
acres;  iron-foundry  and  machine-works,  tannery.  Steam 
flouring-mills,  several  steam  planing -mill  8,  large  saltworks, 
several  carriage  and  wagon  factories,  and  many  other  minor 
industries.  There  are  2  daily  newspapers:  The  Union,  daily 
and  weekly,  was  established  in  1808.  By  net  of  Congress, 
San  Diego  is  made  the  Pacific  terminus  of  the  Transcon- 
tinental R.  R.  on  the  32d  parallel,  or  Southern  Paeitic  K.  It. 
The  principal  products  of  tho  county  are  wheat,  wool, 
honey,  cattle  and  horses,  sheep  and  hogs.  Then-  are  gold- 
mines 50  miles  X.  of  the  city,  where  live  or  six  quartz-mills 
are  employed.  Fruit-raising  is  becoming  an  important, 
and  will  soon  be  a  leading,  industry  :  it  has  only  been  begun 
since  I860,  when  there  were  (assessor's  returns]  leSG  than 
600  fruit  trees  of  all  kinds  in  the  county:  there  are  BOW 
100,000,  the  orange,  lemon,  almond,  and  olive  being  largely 
cultivated.  Ban  Diego  is  tho  principal  honey-producing 
county  in  California:  tho  yield  in  1876  was  550,000  pounds, 
tho  estimated  yield  in  L876  exceeds  1,250,000  pounds.  A 
railroad  is  at  present  ( 1876)  projected  to  run  directly  north- 
ward to  the  town  of  San  Bernardino,  100  miles,  to  c  tnneol 
with  a  road  building  southward  from  Salt  Lake,  whieh 
connection  will  give  tho  I'nion  Pacific  K.  El.  R  Paoific  out 
lot  at  San  Diego.  With  the  completion  of  this  and  the 
Southern  Paeitic  road,  San  Diego  will  become  the  seoon  1 
city  in  commercial  importance  on  tho  Pacific  coast  of  the 
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I     9     The  climate  of  San  Diego  it  shown,  by  the  too 

8.  Signal  Berrien  station  established 
mildesl  end  moat  equable  of  whiob  an; 
knowle  Ice  exists,     rhe  •  •  i t y  is  ■  popnln  resort  for  invalids 
S. 
DonoLaa  Grsx,  Ed.  "Tbb  I  sios. 
Baa'diaAeld,  p.-v.  and  tp..  Berkshire  oo.,  Ma--.,  on 
River,  has  some  manufactures,  and  is  noted 
.   sugar.     P.  1 182. 
>:linl  I. ul.'  .  nl  00.,  Ilieh.,  on  <:r:in.i  Rapids 

ud  [n  i  m  i  B,  K..  26  miles  N.  of  Grand  Rapids,  has  g I 

oawspeper,  a  foundry,  a  stave-factory,  8  hotels. 
and  l  planing,  I  lumber,  and   I  shingle  mills.     Principal 
^lumbering.       J.  L.  To  ion.  Bd.  "  Sbbtibbl. 
Sand  Lake,  b.-t.  and  tp.,  Rensselaer  eo.,  N.  Y.    P. 

ol   i I;  ..I  tp.  21 

Snnd-I.tince.     Bee  Sim. 
Siiud  I.ick,  tp.,  Bnohanan  so.,  Va.    P.  15S0. 
Snn  Domingo.     Bee  SlHTO  Dommo. 
Sun  Do'nn,  town  "I    Italy,  province  of  Venice,  on  the 
,nk  ..I  the  Piave,  about  30  miles  N.  E.  of  the  city  of 
mpying  ■  site  near  that  of  the  ancient  Altintw. 
P.  :-•.".<. 

Ban'dOTalj  p.-v.  and  tp.,  Marion  co..  111.     P.  958. 

Sandoval,  de  Pbubbkcio),  b.  in  Bpain  aboul  1560; 
became  a  B  monk  at  Naxera,  where  he  devoted 

himself  to  the  study  of  the  civil  and  ecclesiastical  anti- 
quities of  Spain  :  was  made  an  abbot  al  Valladolid  and  his- 
rrepher  to  Philip  III.,  and  published  in  that  capacity 

al  works,  the  st  important    being   ffiatoria   de  I" 

VidayBcekot  del  Emptrador  Carlot  7.  (1604),  and  ffis- 
toria  de  l»«  Regee  <!■  Cattitta y  </.-■  Leon  (1615).  The  for- 
mer  work  is  a  leading  authority  for  the  period  of  which  it 
.  and  appeared  in  English  in  two  abridged  transla- 
tions— The  'V,,7  Wart  »/'  Spain  (1652),  by  James  Wads- 
worth,  and  HMarv  ■■/  Charlet  V.  (1703),  by  Capt.  John 
as.  Sandoval  became  bishop  of  Tuv  1608,  and  of 
Pamplona  1912.     D.  at  Pamplona  Mar.  17,  1621. 

Sundown,  p.-v.  and  tp.,  Rockingham  to.,  X.  H.,  on 
Nashua  and  Rochester  R.  K.     P.  496. 

Snnd'-paper,  paper  <>ne  side  of  which  is  covered  with 
wet  glue,  upon  which  sharp  sand  or  powdered  glass  is 
K\  rnl\   Bifted. 

Sand  piper,  a  name  given  to  many  species  of  snipe- 
like  birds  belonging  to  the  family  Seolopacida1.  They 
have  little  in  common,  except  as  members  of  the  same 
family,  bnt  a  short  and  straight  bill  and  a  comparatively 
small  size.  They  associate  together  in  floeks,  especially  on 
the  Keaehes  of  the  ocean  and  lakes.  The  name  is  applied 
in  the  l\  S.,  according  to  Baird  and  Cones,  to  the  follow- 
ing species:   Mieropalama  kimantoptu,  the  stilt  sandpiper; 

■  t.  m  purilloa,  the  semi-palmated  sandpiper;  Tnnga 
minntitffi,  the  least  sandpiper;  Tringa  Bairdii,  Baud's 
sandpiper;  Trtifft  maculata,  peotoral  sandpiper;  Tringa 
fwciciilli*,  tho  white-rumjteil  sandpiper;  Tringa  maritima, 
the  purple    sandpiper;     Tringa  afniaa,  the    black-bellied  or 

red-breasti  1  sandpiper;    Tringa  canutut,  the  red-breasted 

tan  Ipiper:    THngoidtt  .  the  spotted  sandpiper; 

Aetiiurut  Bartramiut,  the  llartramian  sandpiper;   Tringitet 

rnft  teem,  buff-breaste  I  sandpiper.     Allied  species  arc.  how- 

R noun  by  other  names,  and  therefore  the  word  sand- 

is  not  strictly  synonymous  with  any  scientific  desig- 

Theodore  Gill. 

Sand  Point,  v..  MoNab  tp.,  Renfrew  co.,  Ont.,  Canada, 

on  the  river  Ottawa  and  on  Brockville  and  Ottawa  Railway, 

4j  mile,  above  I  Ittawa,     It  is  an  important  shipping-point. 

Sand  l»rni'rie,  tp..  Tazewell  co.,  111.     P.  1046. 

Sand*  (Bbxjabi.i  I'iunki  im.  0.8.  V.h.  Fab.  11,1812, 

in  Maryland;  entered   the  navy  as  a  midshipman  Apr.  1, 

ls"<:  became  a  lieutenant  in  lsjii.  a  commander  in  1855, 

■  lin  in   L862,  a  Commodore  in  1866,  a  rear-admiral   in 

1871 ;  retired  in  1874;  served  on  the  W.  coast  of  .Mexico 
during  OU  war  with  that  country,  and  commanded  the 
Fort  Jackson  in  both  the  Port  Fisher  fights ;  recommended 
for  promotion  by  Rear-Admiral  1'orter  in  his  official  de- 
spateb  ol  Jan.  28,  1865.  F.  A.  Parker. 

Sands  .  Robert  Cbablbs),  b.  at  Platinum,  L.  I.,  May 
11,  IT'.i'.':  graduated  at  Columbia   I  515;   studied 

law  in  the  office  of  David  I'..  Og  len,  an  i  was  admitted  to 
tin-  bar    1820,  but   devoted    himself   chiefly   to   literature; 

wrote  many  essays  and  | ms  while  at  college  and  while 

studying  law.  some  of  them  being  in  lit,  ran  partnership 
with  James  Wallis  Bastbnrn    d.  1819  .especially  the  poem 

J'o.>  te  for  the   Literary  Review  1822—23 

and  the.  Si.  i\n*mamg  llagannt  1823-24;  edited  the  At- 
lerntie    M  ■  •••  1824,  and  iwith  W.  c.  Bryan)    the  Weu 

fork  Review  lk:  sistanl  editor  of  the  Commer- 

cial Adrertiter  1S27-32,  and  wrote  with  Bryant  and  Ycr- 


planek   the    Talisman   annual  (3   vols..   1827-30),      D.  at 
II  boken,  N.  .1..  Deo.  17.  1832.     His  collected  Works  were 

e  lit.- 1.  with  a  Memoir,  by  6.  C.  Vcrplanck  (2  vols.,  1834). 

Sand  Spring,  p.-v.,  South  Fork  tp„  Delaware  co.,  la., 
on  Dubuque  South-western  R.  R. 

Sand  Springs,  tp..  Limestone  co..  Ala.     P.  588. 

Sand  Star,  a  name  sometimes  {riven  to  species  of  star- 
fishes,  of  the  orders  Asterioidea  and  Ophiurioidea, 

Sandstone.  See  Geology",  by  Prof  J.  \V.  Davvson; 
,ii  I  Stonb,  Building,  by  Prof.  J.  S.  Newberry. 

Sand'stoue,  p.-v.  and  tp..  Jackson  co.,  Mich.  P.  1598. 

Sand'tnck,  p.-v.  and  tp.,  Elmore  co.,  Ala.     P.  1421. 

Saildus'ky,  county  of  N.  Ohio,  on  Sandusky  Bay  in 
Pake  Krie.  iiitcrse -to  1  by  Sandusky  and  Portage  rivers, 
an  1  tr;i\  arse  1  by  several  railroads,  has  a  low  surface,  partly 
marsh  and  reclaimed  swamp-Ian  Is.  which  are  highly  pro- 
ductive. Staples,  wheat,  Indian  eorn,  oats,  hay,  apples, 
eheese,  and  wool.  Sheep  and  swine  are  numerous.  Cap. 
Fremont.     Area,  425  sq.  m.     P.  25.503. 

Sandusky,  tp.,  Crawford  co.,  0.     P.  665. 

Sandusky,  city  and  port  on  Lake  Eric,  cap.  of  Erie 
co.,  0.,  at  the  mouth  of  Sandusky  River,  on  a  bay  15  miles 
long  and  4  wide,  one  of  the  best  harbors  on  the  lake.  It 
is  the  Lake  Erie  terminus  of  Baltimore  anil  Ohio  and  Cin- 
cinnati Sandusky  and  Cleveland  R.  Be.,  and  is  on  the  north- 
ern division  of  Lake  Shore  and  Michigan  Southern  R.  R., 
61  miles  AY.  of  Cleveland.  Lines  of  steamers  run  to  De- 
troit, Toledo.  Cleveland,  and  the  islands  of  Lake  Erie.  It 
has  30  churches,  the  best  of  publie-sehool  buildings,  its 
high-scbool  building  being  the  most  costly  in  the  State. 
It  is  the  largest  fresh-fish  market  in  the  world.  Its  trade- 
is  fish,  lumber,  limestone,  manufactured  woodwork,  grapes, 
and  native  wine,  steelworks,  engine  and  boiler  and  thresh- 
ing-machine works.  It  is  now  completing  waterworks.  It 
is  out  of  debt  save  waterworks  bonds.  It  has  a  paid  fire 
department.  3  national  banks,  and  1  private  banker.  Its 
receipts  from  the  country  are  largely  wool  and  grain.  Its 
coal-business  is  large  over  Baltimore  and  Ohio  R.  R.,  and 
thence  by  lake  to  Detroit  and  the  X.  Its  receipts  by  water 
are  chiefly  iron  ore,  lumber,  and  fish.  It  has  3  newspapers. 
Its  chief  manufacturers  are  the  Sandusky  YYheel  Com- 
pany, Woolworth's  Handle-Factory,  the  Sandusky  Coal 
Company,  the  Converse  Machine-works,  Klotz  &  Kramer 
Engine-works,  the  Nes  Silicon  Steelworks.  Its  ti-herb-s 
employ  over  1000  hands:  its  grape-and-wine  business  still 
more.'  1'.  in  1870.  13.000;  in  W0,  ls.utio. 

I.  F.  ash  .1.  T.  Mack.  Eds.  "  Register." 

Sandusky,  tp.,  Richland  co.,  O.     P.  682. 

Sandusky,  tp.,  Sandusky  co.,  O.  .  P.  1570. 

Sand-Wasp,    See  IIymenoptera  and  SriiEfiiD-E. 

Sand'wich,  municipal  borough  of  Kent,  England,  on 
the  coast  of  the  North  Sea.  at  the  mouth  of  the  Stour,  4 
miles  X.  of  Deal,  on  the  South-eastern  Railway,  is  one  of 
the  Cinque  Ports,  is  surrounded  by  ancient  fortifications,  is 
irregularly  built,  but  has  several  notable  mediaeval  edifices, 
ami  was  onee  the  principal  seaport  of  London.  Near  at 
hand  the  walls  of  the  Roman  city  of  Rhutupium  (or  Rich- 
borough)  are  still  standing.  The  principal  imports  are 
coals  ;  and  exports,  agricultural  products.  It  forms  with 
Deal  a  parliamentary  borough.     P.  3096. 

Sandwieh,  ooonty-seat  of  Essex  eo..  Ont.,  Canada,  on 
Detroit  River,  nearly  opposite  Detroit,  has  2  weekly  news- 
papers, a  convent  and  Roman  Catholic  college,  and  mineral 
spring-  which  make  it  a  favorite  place  of  resort.     P.  1160. 

Sandwieh,  city  of  Dc  Kalb  co.,  III.,  on  Chicago  Bur- 
lington and  Quincy   R.   R.,   58  miles  S.  W.  of  Chicago, 
contains  7  churches,  2  graded  schools,  1  bank,  and  2  week- 
ly newspapers.     Incorporated  as  a  city  in  1873.     P.  1844, 
H.  F.  Bloodgood,  Ed.  "Free  Press." 

Sandwich,  p.-v.,  Barnstable  co.,  Mass.,  on  Old  Colony 
R.  R.,  00  miles  S.  of  Boston,  contains  1  library,  10  churches, 
excellent  schools,  1  bank.  1  newspaper,  a  foundry  at  North 
Sandwich.  5  hotels,  a  jewelry-box  factory,  marble-works,  a 
railroad-car  manufactory  at  West  Sandwich,  and  another 
at  Poeasset.  There  are  Masonic  and  Good  Templar 
Lodges.  It  is  a  famous  summer  resort  for  tourists.  P. 
3694.  J.  II.  Stevens.  En.  "Seaside  Press." 

Sandwich,  p.-v.  and  tp.,  Carroll  co.,  X.  II.,  on  Snuam 
Lake.      1'.  1854. 

Sandwich   Islands,  the  name  given  by  Capt.  Cook, 
after  Lord  Sandwieh  I  fourth  carl),  to  the  group  whose  proper 
name  is  Hawaiian  Islands  i  which  see). 
Sandy,  tp..  Winston  eo..  Ala.     P.  302. 
Sandy,  tp..  Stark  co..  O.     P.  1116. 
Sandy,  tp.,  Tuscarawas  co.,  O.     P.  1163. 
Sandy  Creek,  p.-v.  and  tp.,  Oswego   co.,  N.  Y.,  on 
I  Rome  Watertown  and  Ogdensburg  R.  R.,  44  miles  N.  of 
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Syracuse,  has  4  churches,  2  excellent  schools,  1  newspaper, 
2  banks,  2  tanneries,  2  foundries,  3  grist,  2  planing,  and 
5  saw  mills,  4  hotels,  and  a  machine-shop.  P.  of  v.  986 j 
of  tp.  2G29.  II.  Sou  lb  k  Son,  Eds.  "  News." 

Sandy  Creek,  tp.,  Franklin  co.,  N.  C.     P.  1453. 

Sandy  Creek,  tp.,  Warren  co.,  N.  C.     P.  2753. 

Sandy  Creek,  tp.,  Mercer  co.,  Pa.     P.  734. 

Sandy  Creek,  tp.,  Venango  co.,  Pa.     P.  1391. 

Sandy  Grove,  tp.,  Clarendon  co.,  S.  C.     P.  317. 

Sandy  Hill,  p.-v.  and  tp.,  Worcester  co.,  Md.,  on 
Chincoteague  Sound.     P.  of  v.  146;  of  tp.  2176. 

Sandy  Hill,  p.-v.,  one  of  the  caps,  of  Washington  co., 
N.  Y.,  on  tJlens  Falls  br.  of  Ilenss.  and  Saratoga  H.  R.,  has 
7  churches,  a  tine  union  school,  4  paper-mills,  1  hank,  a 
court-house,  1  newspaper,  several  furnaces  and  machine- 
shops,  stone-quarries,  and  6  saw-mills.  Lumbering  is  ex- 
tensively carried  on.     P.  2347. 

John*  Dwyer,  Ed.  "  Herald." 

Sandy  Hook,  p.-v.,  cap.  of  Elliott  co.,  Ky. 

Sandy  Hook,  tp.,  Washington  co.,  Md.,  on  Potomac 
River,  Opposite  Harper's  Ferrv,  and  on  Ualtimore  and  Ohio 
K.  K.     P.  1316. 

Sandy  Hook,  a  low  sandy  peninsula  somewhat  famouB 
in  connection  with  the  lower  bay  and  entrance  to  New  York 
harbor,  as  all  Transatlantic  navigation  to  or  from  New 
York  passes  near  its  northern  extremity.  The  great  bea- 
cons by  which  approaching  vessels  make  the  entrance — the 
Navesink  lights — stand  on  highlands  of  that  name  at  the 
very  origin  of  Sandy  Hook,  whence,  continuing  the  sandy 
beach-line,  it  projects  northward  5  miles,  with  a  width 
varying  from  a  few  hundred  feet  to  i  of  a  mile.  A  growth 
of  cedars  covers  the  wider  areas  of  the  Hook.  At  its 
northern  extremity  is  a  large  bastioned  fort  (commenced 
1S58)  in  an  unfinished  condition.  The  Sandv  Hook  light 
( lat.  10°  27'  40",  Ion.  74°  W.)  is  J  of  a  mile  S.  from  the  north- 
ern end,  at  which  very  extreme  there  is  a  beaeon-light. 
New  Jersey  Southern  R.  R.,  to  Long  Branch,  <.'ainden,  etc., 
has  its  terminus  on  the  bay  side  of  Sandy  Hook,  about 
midway  of  its  length. 

Sandy  Lake,  p.-b.  and  tp.,  Mercer  co.,  Pa.,  on  Frank- 
lin division  of  Lake  Shore  and  Michigan  Southern  R.  R. 
P.  of  v.  428;  of  tp.  1U2S. 

Sandy  Marsh,  p.-v.  and  tp.,  Buncombe  co.,  K  C.  P. 
894. 

Sandy  Mnsh,  tp.,  Madison  co.,  N.  C.     P.  458. 

Sandy  Ridge,  tp.,  Lowndes  co.,  Ala.     P.  2180. 

Sandy  Ridge,  tp.,  Union  co.,  N.  C.     P.  1690. 

Sandy  River,  tp.,  McDowell  co.,  West  Va.     P.  848. 

Sandy  River  Plantation,  tp.,  Franklin  co.,  Me. 
P.  111. 

Sandy  Run,  tp.,  Cleveland  co.,  N.  C.     P.  1191. 

Sandy  Run,  tp.  Lexington  co.,  S.  C.     P.  643. 

Sandys  (Edwin),  D.  D.,  b.  at  Hawkshead,  Lancashire, 
England,  in  1519  :  graduated  from  St.  John's  College,  Cam- 
bridge, 1539;  took  orders  in  the  Church  of  England;  em- 
braced the  principles  of  the  Reformation  ;  became  vicar  of 
Havcrsham  and  master  of  St.  Catharine's  College  1547, 
prebendary  of  Peterboro'  1549  and  of  Carlisle  1552;  vice- 
chancellor  of  Cambridge  University  1553;  preached  a  ser- 
mon in  favor  of  the  royal  claims  of  Lady  Jane  Grey  ;  was 
consequently  deprived  of  the  vice-chancellorship  in  July  of 
the  sain.-  year;  was  imprisoned  in  the  Tower  and  the  Mar- 
shalsoa  for  refusing  to  proclaim  Queen  Mary;  was  liberated 
and  allowed  to  proceed  to  the  Continent  May,  1554;  re- 
turned at  the  coronation  of  Elizabeth  1558;  was  made 
bishop  of  Worcester  Dec.  21,  1551*,  ami  of  London  1570, 
and  archbishop  of  York  1576:  was  one  of  the  translators 
of  the  "Bishops'  Bible"  1565,  and  came  near  being  the 
victim  of  a  malicious  plot  to  charge  him  with  infamous 
conduct  L582,  bat  its  author.  Sir  Robert  Stapleton,  was  de- 
tected and  punished.     D.  at  the  arohiepiscopal  palace  of 

Southwell    July    L0,   1588.      A    volume    of    bis    S>  , -n<o>m   wus 

published  L 585,  was  repeatedly  reprinted,  and  was  edited 
for  the  Parker  Society,  with  a  Biography,  by  Rev.  John 
Ayre  (1841). 

Sandys  (Sir    Et.win),  son   of  Archbishop  Sandys,  b.  nt 

Worcester,  England,  al t  1561  j  studied  at  Christ  church, 

Oxford,  under    Richard    Hooker;    obtained   a  fellowship 
L579,  and  a  prebend  in  York  minster  1581,  though  never 
ordained;  travelled  extensively  over  Enrope  j  was  a  sup 
porter  of  the  dynastio  olaims  of  King  James  1..  by  whom 

lie  was  knighted  1603  and  employed  in  several  important 
commissions  ;  was  associated  with  Uacon  in  drawing  up  the 

"Remonstrance"  of  1804,  was  a  leading  member  w  the 

b »nd  Virginia  Company,  of  which  be  became  treasurer 

1619;   was   instrumental  in  securing  a  (barter  for  the  Pil- 


grims of  the  .Mayflower  and  in  planting  representative 
government  in  the  eobmy  of  Virginia,  thereby  becoming 
obnoxious  to  the  "Spanish  party  "at  court,  and  was  im- 
prisoned, along  with  Selden,  1621,  for  having  opposed  the 
royal  projects  in  Parliament.  1>.  at  Northborne,  Kent,  in 
Oct.,  162y.  lie  founded  a  lectureship  on  metaphysics  at 
Oxford, and  wrote  at  Pari-,  in  L599,i?uropa  Speculum,  or  a 
View  on  Survey  of  tht  State  of  Religion  in  the  Western  Part 
of  the  World,  which  was  surreptitiously  printed  IOOa,  trans- 
lated into  French  and  Italian,  and  passed  through  many 
editions.  A  volume  of  S<<rr.<t  Hymn*  [1615),  containing 
translations  of  50  select  Psalms,  is  attributed  to  him. 

Sandys  (Georgk),  son  of  Archbishop  Edwin,  b.  at  the 
palace  of  Bishopsthorpe,  York,  in  1577;  educated  at  St. 
Mary's  Hall  and  Corpus  Christi  College,  Oxford  ;  trai  elled 
through  various  parts  of  the  Turkish  empire,  including 
Greece,  Asia  Minor,  Palestine,  and  Egypt,  1610-12;  pub- 
lished a  i;<i<<ii-n>  of  his  journey  (1615),  with  illustrations, 
often  reprinted,  and  considered  of  great  value  by  oriental- 
ists; went  to  Virginia  us  colonial  treasurer  1621;  com- 
pleted at  Jamestown  a  translation  of  Ovid's  .1/.  tamorphotet 
(1626),  of  which  the  first  five  books  had  previously  ap- 
peared; built  the  first  water-mill,  the  first  ironworks,  and 
the  first  ship  in  Virginia;  returned  to  England  L624; 
printed  poetical  paraphrases  of  the  Psalms  (1636),  Job,  Bo- 
clesiastes,  Lamentations,  etc.  (1638),  and  the  Bong  of  Solo- 
mon (1641),  some  of  the  pieces  being  adapted  to  mnfiic  by 
Henry  and  William  Lawes;  and  translated  from  the  Latin 
of  Grotius  the  tragedy  of  Chriafa  Pasaion  (1640);  was  for 
some  years  gentleman  of  the  privy  chamber  to  the  king, 
and  passed  his  later  years  at  Rexley  Abbey,  Kent,  where 
he  d.  in  Mar.,  164-1.  A  Life  was  published  by  Rev.  II.  J. 
Todd,  prefixed  to  a  Selection  from  Sandy »* a  Metrical  Pnra- 
phrasea  (  L839),  and  a  complete  edition  of  his  poetical  works, 
with  introduction  and  notes,  was  given  to  the  world  in 
1872  by  Rev.  R.  Hooper. 

Sandy  Spring,  p.-v.,  Montgomery  co.,  Md. 

San'dystoii,  tp.,  Sussex  co..  X.  J.,  between  the  Blue 
Ridge  and  Delaware  River.     P.  1230. 

San'dyville,  p.-v.,  Sandy  tp.,  Tuscarawas  co.,  0.,  on 
Tuscarawas  River  and  Tuscarawas  branch  of  Cleveland 
and  Pittsburg  R.  R.     P.  227. 

San'dywoods,  tp.,  Scott  co.,  Mo.     P.  777. 

Sane  I,  p.-v.,  Mendocino  co.,  Cal.     P.  371. 

San  Elizario,  p.-v.,  El  Paso  co.,  Tex.,  on  the  Rio 
Grande.     P.  L120. 

San  Fe'le,  town  of  Southern  Italy,  province  of  Potcn- 
za,  about  3  miles  from  Mclfi,  in  a  hilly  but  not  unpro- 
duetive  country.  In  its  ancient  castle,  still  standing,  Henry 
of  Sicily  was  strangled  by  order  of  Conrad.  This  town 
was  much  injured  by  the  earthquake  of  1851.  P.  of  com- 
mune, 10,536. 

San  Feli'ce  [anc.  Vircrii  or  Oircseuni],  town  id'  Italy, 
province  of  \ 'elletri,  standing  on  a  promontory  near  the 
sea,  about  12  miles  W.  of  Tcrracina.  The  modern  town 
occupies  a  higher  position  than  did  the  ancient  Circasum, 
and  the  views  from  it  arc  very  beautiful.  It  is,  howc\cr, 
chictly  interesting  for  the  very  choice  antiquities  found  in 
its  immediate  vicinity — rare  marbles,  mosaics,  coins  in- 
scriptions, etc. — from  the  luxurious  Roman  palaces  which 
once  stood  here. 

San  Felice  a  Cancello,  town  of  Southern  Italy, 
province  of  Caserta,  in  a  fertile  region,  and  considerably 
frequented  for  its  mineral  waters.      P.  .■■7."». 

San  Felice  sill  Panaro,  town  of  Italy,  province  of 
Modcna,  about  9  miles  from  Mirandola.  It  is  a  walled 
town,  and  its  remarkable  tower,  dating  from  the  tenth  cen- 
tury, sustained  desperate  sieges  during  the  fourteenth  cen- 
tury. The  town  was  generally  in  the  possession  of  the 
house  of  Este  throughout  the  period  of  its  greatness.  P. 
of  commune,  9034. 

San  Felieu  de  Guivols,  town  of  Spain,  province  of 
tierona,  lias  a  good  harbor  and  0515  inhabitants. 

San  Feli'pc,  town  of  Venezuela,  Sooth  America,  was 
founded  in  the  middle  of  the  last  century  by  emigrants  from 
tin-  Canary  Islands,  who  arc  extensively  engaged  in  the 
cultivation  of  coffee,  sugar,  cacao,  and  indigo.      P.  70(10. 

San  Feline,  p.-v.,  Austin  co.,  Tex.,  on  Brazos  River. 
P.  238. 

San  Felipe,  tp.,  Kinney  co.,  Tex.     P.  Mil. 

San  Feli'pc  de  Aconcagua,  town  of  Chili,  in  an 

elevated  valley   watered    by  the    river   Aconcagua    and    well 

cultivated.     It.  has  copper-mines  in  its  vicinity,  but   lacks 
good  drinking-water.      P.  12,000. 

San  Feli'pe  de  Ja'tiva,  town  of  Spain,  province  of 
Valentia,  at  the  confluence  of  the  Albayda  and  Quadamar, 
contains  many  Roman  and  Moorish   remains,  is   regularly 
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built,  and  baa  extras!*  '   rook-salt  in  tho  vicin- 

iiv.     It  i^  the  birthplace  •'■  15,631. 

San  Fernan'dOj  city  of  Spain,  on  the  tela  de  Leon,  7 

i  ...|,,.,  i-   connected   with    the   mainland 

ubstantial  R  .ridge.     II   has  manufaotur* 

extra  stcd  from  rasl   ma  ilong  thi  soap, 

and  liquors.     P.  18,000. 

San    Fernan'do   de   Apu're,   town   of  Venezuela, 

i    America,  on  the  Apure,  is   finely  situated,  but  has 

.  ,i   time     from  conflagrations.     The 

:  ctremelj   hot,  but   doI   unhealthy.     P.  about 

San  Filip'po  d'Argi'ro,  tow  n  ol  Sioilj .  proi  tnce  of 
,r  iIm-  Balsa,  i-  the  birthplace  of  Diodorus  Sio- 
ulus,  and  has  large  mo  rioa  in  its  vicinity.     P. 

11,204. 

San'lord,  county   of   \.   W.    Uabama,   bordering  on 

Mississippi,  watered  by  affluenta  of  Tombigto  e  River,  has 

a  rolling  Biufaos  and  a  fertile  soil.    Staples,  Indian  corn, 

id,  sweet  potatoes,  and   butter,     Cap.  Vernon.     Area, 

a,  m.    p.  B893.    Name  ol  co.  bio  ;e  changed  to  L  vmak. 

Sanlonl,  ;>.  v.,  Orange  co.,  Flu.,  mi  St.  John's  River, 
bead  of  large  steamer  navigation,  200  miles  S.  of 

onville,  baa  3  shun  be  ,  a  g I  Bohool,  a  money-order 

post-office,  and  I  newspaper.     P.  al I   I"". 

i..  Robertson,  Ed.  "Sootb  Florida  Journal." 

San tor*l.  p.-v.  and  tp.,  fork  co.,  Me., on  Portland  and 
Boehester  B.  B.     P.  2397. 

San  ford,  p.-v.  and  tp.,  Broome  co.,N.Y.,  on  Delaware 
River  and  Erie  11.  R.,  includes  v.  of  Deposit.     P.  3249. 

Sautbrd,  p.-r.,  Moore  co.,  X.  <'. 

Banford  (Edward),  boh  of  Chancellor  Nathan,  b.  in 
N.'u  Y ork  Gitj  in  1806 ;  graduated  at  I  fnion  College  1824  ; 
Btndied  taw :  was  editor  of  a  newspaper  in  Brooklyn,  after- 
ward of  the  New  Xork  Standard,  of  the  TVsiei  (1836-37), 
and  associate  editor  of  the  Washington  Globe,  organ  of  the 
Van  Buren  administration;  returned  to  New  York  1S3S; 
beoame  assistant  naval  officer  at  that  port :  was  elected  in 
1843  bo  the  New  York  senate,  in  which  III-  exercised  great 
influence  as  a  Democratic  leader,  and  was  a  frequent  con- 
tribntor  of  poems  and  essays  to  the  New  York  Mirror, 
Spirit  of  the  Times,  and  Knickerbocker  Magazine.  Speci- 
mens of  hia  graceful  and  humorous  verse  may  be  found  in 
the  collections  of  Hoffman,  (iris  wold,  Duyckinck,  and 
Bryant. 

Sanford  i  NTatb  \%  },  b.  at  Bridgehampton,  Long  Island, 
N.  V..  Nov.  5,  1779;  studied  law,  and  began  practice  in 
New  York  City  1799;  was  appointed  by  Jefferson  U,  8.  dis- 
trict  attorney  for  New  fork  L803,  a  position  which  he  held 
twelve  years;  was  elected  to  the  New  York  assembly  1811 ; 
became  Speaker  of  that  body,  and  afterward  State  senator ; 
was  s  member  of  the  State  constitutional  convention  1821 ; 
served  two  terms  in  the  U.  S.  Senate  (1815-21  and  1S25- 
31  |,  and  was  the  successor  of  Kent  in  the  chancellorship  of 
New  York,  holding  that  office  from  1823  to  1825,  when  he 
resigned  on  account  of  ill-health.  1>.  at  Flushing,  N.  Y., 
Oct.  17,  1838. 

San  Francis'co,  county  of  W.  California,  consists  ex- 
clusively of  the  city  of  San  Francisco  (which. see). 

San  Francisco,  the  chief  city  of  North  America  on 
the  western  coast,  and  cap.  of  Sun  Francisco  co.,  Cal.,  in  lat. 
37°  48'  26.8"  N.  and  Ion.  122°  24'  39.6"  W.,  on  the  end  of 
B  peninsula  there  6  miles  wide  and  20  miles  long,  sepa- 
rating the  S.  arm  of  the  bay  of  the  same  name  from  the 
Pacific  Ocean.  In  law  it  is  designated  as  "the  city  and 
county  of  San  Francisco,"  the  functions  of  city  and  county 
government,  usually  separated  elsew  here  in  the  l\  S..  being 
1  '  olidated.  Its  area  is  12  sq.  m.,  including,  besides  the 
entire  end  of  tin-  peninsula  across  to  the  ocean,  Goat  Island, 
with  I  11  acres,  2  milea  E.  of  the  peninsula  :  Uoatraz  I -bind, 
with  :i0  jin-es,  1  mile  N.  ot  the  pen  insula ;  and  the  Farallones, 
six  rocky  islets  24  miles  .itV  .-bore  in  the  ocean.  Nearly  half 
the  area  is  a  high  rooky  bill,  rising  in  several  points  to  800 
feet  above  the  sea,  and  about  1  Bq.  m.  in  the  N.  \V.  arc  sand- 
dunes.  The  -it.-  boa  shows  s  Large  area  of  level  land,  but 
much  of  this  baa  been  supplie  I  bj  art,  tl riginal  inequali- 
ties of  the  surface  hai  ing  been  graded  away.  Not  less  than 
300  acres  of  the  bay  have  been  filled  in,  and  the  total  expense 
of  grading  ba  been  $30,000,000  or  more.  The  business  part 
of  the  city  covers  a  district  about  a  mile  square  in  tho 
N.  B,  corner  of  the  peninsula,  and  the  re  idencea  extend 
al  milea  farther  to  the  W.  and  S.  The  harbor  is  part 
of  a  bay  50  milea  long  and  5  miles  wide,  haa  an  entrance  35 
f.-.t  deep  at  low  tide  and  I  mile  wide,  and  on  the  anchor- 
age along  the  city  front  there  is  abundant  room,  with  ex- 
cellent holding  ground  and  a  depth  of  I"  feet,  which  in- 
oreasee  to  400  feet  in  the  oarroweel  partol  the  Golden  Gate, 
as  the  outlet  of  the  bay  is  styled.     The  conformation  of  the 


country  W.  of  the  Rocky  Mountains  is  favorable  to  the 
maintenance  of  a  great  city  on  the  Bay  of  San  Francisco, 
the  converging  point  of  the  most  convenient  channels  of 
trade  in  the  interior  of  the  continent,  possessing  the  only 
large,  deep  harbor  easy  pf  entrance  between  Ma/atlan  and 
the  Strait  of  Fuca,  a  distance  of  2000  miles,  with  a  rich 
country  in  the  vicinity  and  navigable  streams  and  good 
routes  leading  inland.  Thecoastis  peculiarly  poor  in  good 
harbors,  and  this  poverty  contributes  to  give  San  Francisco 
its  great  relative  pre-eminence,  monopolizing,  with  trifling 
exceptions]  the  exports  and  imports  on  a  coast  as  long  as 
that  from  Florida  to  Maine,  and  having  one-fourth  of  the 
entire  population  of  the  western  slope  of  the  U.  S.,  while 
New  York  has  not  one-twentieth  on  the  Atlantic  side. 

The  city  is  supplied  with  water  from  Pilaroitoa  Valley, 
20  miles  to  the  B-,  where  the  rain-water  is  caught  in  a  large 
reservoir,  and  artesian  water  is  found  at  depths  varying 
from  120  t<>  Kilt  feet,  though  from  many  wells  the  water 
must  Im  raised  by  pumping.  Some  hotels  and  mills  are 
supplied  in  this  way.  The  climate,  a  description  of  which 
may  be  found  in  the  article  on  California,  is  salubrious, 
the  city  being  protected  by  the  almost  unbroken  coolness  of 
its  temperature  and  the  strength  of  its  breezes,  blowing  fresh 
from  the  ocean  every  day  through  the  ({olden  Gate,  against 
many  of  the  influences  that  elsewhere  foster  disease.  The 
yearly  number  of  deaths  for  each  1000  inhabitants  is  20,  a 
proportion  exceeded  in  all  other  seaport  cities  of  equal  size. 
The  heavy  fogs  in  summer  are  pernicious  to  asthmatics, 
and  consumptives  find  better  climates  in  other  parts  of  the 
State.  In  the  year  ending  June  30,  1S75,  there  were  210 
coroners'  inquests,  including  GS  accidental  deaths,  58  sui- 
cides, and  20  murders. 

Wealth,  >■(>■, — Tho  assessed  value  of  the  land  within  the 
city  limits  is  $126,000,000,  of  tho  buildings  $42,000,000, 
and  of  the  personal  property  $68,000,000,  but  the  real  total 
value  of  the  city  property — though  the  assessor's  report, 
excluding  mortgages,  shows  only  $236,000,000 — is  not  less 
than  sH'ii, nun, unn  ;  and  the  residents  and  business-men  of 
the  city  own  $200,000,000  elsewhere;  so  that  the  wealth  of 
San  Francisco  may  be  set  down  at  $600,000,000.  There 
are  21  commercial  banks,  with  SIO, 000, 000  banking  capital 
and  deposits,  and  there  are  11  savings  banks,  with  71,000 
depositors  and  $60,000,000  deposits.  The  dividends  paid 
in  1875  bv  companies  incorporated  in  the  city  amounted  to 
S2li.000,l)i)l),  including  £1.\AOO,000  by  mining  companies, 
$6,000,000  bv  banks,  $2,100,000  by  Central  Pacific  K.  It. 
Co.,  $1,500,000  by  the  gas  and  water  companies,  $900,000 
by  miscellaneous  companies.  More  than  two  thirds  of 
these  dividends  are  derived  from  property  situated  outside 
of  the  city  ;  and  the  companies  which  paid  die  $26,000,000 
dividends  do  not  own  one-twentieth  part  of  tho  property 
in  the  city.  The  sales  of  city  real  estate  amounted  to 
$35,000,000,  and  of  mining  stocks  in  the  stock  boards  to 
$260,000,000  in  1875.  The  speculation  in  mining  stocks 
is  a  prominent  and  peculiar  feature  in  the  business  of  San 
Francisco.  When  the  silver-lodes  in  Nevada  were  discov- 
ered the  capitalists  of  San  Francisco  were  required  to  sup- 
ply money  to  open  the  mines  and  to  build  mills,  and  having 
incorporated  the  companies  and  kept  among  themselves 
the  books  in  which  the  ownership  of  the  shares  is  regis- 
istered,  they  thus  anchored  the  chief  market  for  the  sale 
of  the  stock.  Though  the  aggregate  of  the  transactions  is 
far  less  than  in  the  stock  boards  of  New  York,  London, 
Paris,  or  Berlin,  yet  the  fluctuations  are  more  rapid  and 
greater  in  percentage,  and  the  influence  is  more  keenly  felt 
in  general  business.  It  was  a  wonderful  piece  of  good  luck 
for  a  comparatively  small  city  to  get  complete  control  of 
such  wealth  as  the  Coxnstook  Mines,  but  their  ownership 
has  two  sides  to  it;  for  while  one  set  of  mines  had  paid 
out  $70,000,000  in  dividends,  another  set  had  collected 
$40,000,0(10  in  assessments  before  the  end  of  1875.  Three 
companies  had  collected  each  more  than  $2,000,000  in  as- 
sessments; five  others,  each  more  than  $1,500,000;  three 
others,  each  $1,000,000  or  more;  and  ten  others,  each  more 
than  $a00,000;  and  most  of  these  assessments  were  levied 
to  work  mines  that  never  paid  a  dividend,  and  never  suc- 
oeeded  even  in  finding  any  considerable  body  of  ore;  while 
many  of  the  most  productive  mines  had  to  spend  large  sums 
before  the  rich  deposits  were  reached.  The  annual  tax 
paid  in  the  city  for  8tate  and  municipal  purposes  is 
)  ■  '00,000,  in  addition  to  $9,400,000  for  Federal  purposes 
($8,000,000  as  duties  on  foreign  imports, and  $1,400,000  as 
internal  revenue),  making  a  total  of  $14,000,000  paid  as 
taxes  in  San  Francisco  in  one  year.  The  funded  debt, 
after  deducting  money  in  the  sinking  funds,  is  about 
-      i  Mi.iiiiu  in  gold,  and  the  rato  of  interest  is  6  or  7  per 

relit. 

Commerce,  etc — Business  is  wonderfully  active.  Most 
of  the  people,  having  come  to  California  ,as  adventurers, 
arc  energetic  ;  wages,  rents,  rates  of  interest,  and  the  value 
of  land  are  high ;  and  tho  statistics  show  that  in  proportion 
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to  the  tributary  population  no  city  on  the  shore  of  the  At- 
lantic has  commercial  or  "financial  transactions  bo  extensive. 
Land  is  Bold  by  the  foot  of  frontage  on  the  .street,  the 
depth  being  usually  from  70  to  130  feet,  and  the  price 
without  builds nge  on  the  most  thronged  portion  of  Cali- 
fornia street  lb $4000  a  foot,  while  on  pari.-  of  Montgomery, 

Market,  and  Kearny  strict-  it  is  half  as  much  or  in  ore.  The 
imports  direct  from  foreign  countries  (considerable  quan- 
tities of  imported  merchandise  are  brought  by  rail,  steamer, 

and  sail  from    New  York)  were   in  1875  worth   $33,000,000, 

including  6000  tons  of  coffee,  9500  tons  of  tea  (of  tins  5500 

tons  were  sent  by  rail  to  New  York),  25,000  tons  id'  BUgar, 
640,000  tons  of  OOal,  and  $6,200,000  of  treasure.  The  total 
receipts  of  treasure  from  domestic  and  foreign  sources  were 
$48,600,000  ;    the  exports  of  treasure  were  $42,900,000,  and 

of  merchandise  $31,000,000,  makings  total  of  $78,000,000 
of  exports.  The  leading  articles  of  merchandise  exports 
were  wheat,  Hour,  canned  and  sailed  salmon,  quicksilver, 
wool,  hides,  leather.  Lumber,  silver  ore,  and  borax.  The 
commercial  statistics  of  CALIFORNIA,  as  given  under  that, 
heading,  belong  almost  exclusively  to  San  Francisco.  The 
lumber  received  in  1875  was  300,000,000  feet,  board  meas- 
ure. The  number  of  passengers  who  arrived  by  sea  was 
32,200,  and  by  rail  from  the  Eastern  States  74,900;  of 
those  departed  by  sea,  12,000,  and  by  rail  30,400,  leaving 
a  not  gain  to  the  population  of  the  Pacific  States  and  Ter- 
ritories of  0  1,000.  The  sea-going  vessels  that  arrived  in 
San  Francisco  numbered  4350,  measuring  1,590,000  tons, 
including  3626,  measuring  SOS, 000  tons,  from  domestic 
Pacific  ports,  leaving  624,  of  732,000  tons,  from  foreign 
and  domestic  Atlantic  ports.  Forty-three  ocean  steamers 
run  from  San  Francisco,  including  8  to  China,  6  to  Pana- 
ma, o"  to  Australia,  17  to  domestic  ports  on  the  southern 
coast,  and  9  to  domestic  ports  on  the  northern  coast;  and 
30  steamboats  built  for  inland  navigation  run  to  points  on 
the  bays  and  rivers  tributary  to  the  Golden  Gate.  By 
reason  of  the  deep  strait  on  the  N.  and  the  bay  on  the  E., 
the  only  railroad  entering  the  city  comes  from  the  S. ;  but 
Oakland,  Yallejo,  Donahue,  San  Quentin,  and  Saucelito, 
where  the  other  roads  of  the  State  terminate,  send  a  steam- 
boat alter  the  arrival  of  every  regular  passenger-train  to 
San  Francisco,  which  is  thus  made  practically  the  main 
terminus  of  the  entire  railroad  system  of  California,  trav- 
eling all  its  main  valleys,  reaching  to  the  end  of  the 
Sacramento  Valley  in  the  N.,  to  the  Colorado  desert  in 
the  S.,  and  connecting  in  the  E.  with  the  network  of  the 
Atlantic  States.  In  1ST.')  there  were  553  manufacturing 
establishments,  employing  18,000  men,  and  producing 
articles  worth  $40,000,000  a  year.  In  making  cigars  4000 
persons  were  employed  ;  in  boots,  shoes,  and  slippers,  2300  ; 
in  iron  foundries,  1240  ;  in  bedstead  ami  furniture  factories, 
1200;  in  pickling  establishments,  050;  in  woollen  mills, 
000;  in  Bhirtmaking,  750;  and  in  sash  and  door  factories, 
500.  Among  the  articles  manufactured  are  billiard-tables, 
boxes,  brooms,  brushes,  candles,  carriages,  cordage,  flour, 
glass,  furs,  gloves,  belting,  lire  hose,  jewelry,  shot,  lead 
pipes,  lasts,  macaroni,  matches,  dynamite,  rolled  iron, 
saws,  silk  thread,  silk  ribbons,  shirts,  soap,  leather,  type, 
windmills,  and  willow-ware. 

Architecture,  etc, — Among  the  notable  features  in  the 
appearance  of  Ban  Francisco  are  the  large  proportion  of 
wooden  houses,  the  elegance  of  their  external  ornamenta- 
tion, the  abundance  of  bay  windows,  the  extensive  use  of 
asphaltum  for  sidewalks,  the  number  and  magnificence  of 
the  hotels,  and  the  lack  of  shade  trees.  Of  the  25,000 
houses,  20,000  are  built  of  wood,  which  is  preferred  be- 
cause it  is  less  liable  to  injury  by  earthquakes,  it  does  not 
soak  up  moisture  as  readily  as  docs  brick  (the  only  other 
common  building  material),  ami  it  is  cheaper.  Many  of 
the  wooden  houses  arc  three,  four,  five,  and  some  even  six 
stories  high.  The  wood  lenders  ornamentation  cheap,  and 
is  usually  painted  on  the  outside  with  a  light  color.  The 
bay  windows    are    liked,  and    shade    trees    disliked,  because 

the  average  temperature,  even  in  midsummer,  is  too  cool 

for  comfort  in  idleness,  and  the  people  want  to  catch  all 
the  sunshine  within  reach.  The  general  condition  of  the 
roadways  in  the  streets  is  bad.  Cubical  blocks  of  trap  and 
granite  and  cobble-stone*  are  used  for  paving,  and  man\ 
of  (he  streets  where  the  land  is  cheap  arc  covered  with  fir 
planks  1  inches  thick  ;  most  of  the  sidewalks  are  made  with 
plankfl  2  tnoheS  thick.  The  Palace  Hotel,  reputed  to  be  the 
largest  and  most  commodious  building  of  the  kind  in  the 
world,  is  350  by  275  feel  on  the  ground  and  7  stories  high, 
with  accommodations  for  12011  guests.  The  site  OOSt 
si. nun. ooo ;  the  building,  $1,760,000;  the  furniture, 
$500,000;  making  a  total  investment  of  $3,250,000.  The 
Baldwin  Hotel,  erected  at  a  cost  of  more  than  si.ooo.ono, 

has  a  front  of  ISO  feet  on  Market  and  275  on  Powell  street, 

a  height  of  o  stories,  and  480  roomB,  with  accommodations 
for  600  guests.     The  Palace  was  finished  in  1875  and  the 

Baldwin   in  IS70,  and   before  their  erection  the  hotels  of 


San  Francisco  were  considered  unsurpassed  in  excellence. 
The  Occidental  and  Cosmopolitan  hotels  can  card  accom- 
modate inn  gni  te,  the  Liok  House  350,  and  the  <,,  ,,,.] 
Hotel  300,  bo  thai  there  are  now  accommodations  for 
guests  in  first-class  hotels  in  San  Francisco.  There  are  5 
theatres  used  for  dramatic  representations  of  high  charac- 
ter. Wade's  Opera-house  has  seats  for  2500  persons,  the 
California  Theatre  for  1800,  Baldwin's  Opera-house  lor 
1700,  Maguire'e  Theatre  for  [600,  and  Maguire's  Opera- 
house  for  l2oo,  or  S.SUU  seats  in  all,  exclusive  ■  •]  concert- 
halls,  lecture-rooms,  Chinc-c  iheatn-.  and  [daces  of  low 
grade.  Among  the  notable  public  building*  are  the  .Mint, 
Custom-house,  and  Appraisers'  Store;  an  unfinished 
hall,  that  is  to  cost  when  complete  $4,000,000  or  more;  the 
Merchants'  Exchange  ;  the  banks  of  California  and  N-  b 
the  Pioneer  Hall ;  the  Mercantile  Library  House;  the  Safe 
Deposit  Building,  which  has  4600  sate-  or  steel  boxes  lei 
out  to  the  general  public;  the  Federal  Marine  Hospital; 
the  City  Hospital,  with  room  tor  384  patients;  the  Alma- 
bouse,  with  capacity  to  accommodate  500  person.-  ;  the  In- 
dustrial School;  the  House  of  Correction;  and  hotel  - 
theatres,  churches,  and  many  magniliccnt  private  build- 
ings used  for  business  and  re.-idenee.  There  18  a  Stone 
dry  dock  capable  of  receiving  a  ves.-el  of  11000  tons.  For- 
midable fortifications  defend  the  entrance  of  the  harbor. 
A  public  park  of  1050  acres,  3  miles  long  and  hall  a  mile 
wide,  oilers  a  beautiful  drive  to  the  ocean-beach,  wh< 
strong   surf  rolls  perpetually,  and   from    its    more   elevated 

point-  the  parh  commands  extensive  views  of  the  ocean, 
bay,  Golden  (late,  and  city,  and  mountain  ranges  and 
peaks  to  the  N.,  EL,  and  S.  There  are  besides  M  public 
squares,  and  a  pleasure-garden  open  to  the  public,  with  a 
rich  variety  of  botanical,  zoological,  aid  artistic  attrac- 
tions. The  accumulation  of  wealth,  the  activity  of  busi- 
ness, the  excitement,  of  speculation  in  the  stock-market, 
the  excellence  of  the  hotels,  the  elegance  of  the  private 
dwellings,  the  luxurious  mode  of  living,  the  variety,  the 
multitude,  and  the  merit  of  the  institutions  of  amusement 
and  instruction,  and  the  throng  of  visitors  from  all  parts 
of  the  world,  have  made  San  Francisco  a  favorite  pleasure 
resort;  and  there  most  of  the  Americans  who  make  for- 
tunes in  the  interior  W.  of  the  Rocky  Mountains  hope  to 
enjoy  their  money. 

Education,  etc — The  city  has  an  academy  of  science-,  a 
microscopical  society,  an  art  school,  and  a  mechanics'  insti- 
tute, which  last  holds  industrial  fairs  on  a  large  scale  nearly 
every  year.  Besides  these,  James  Lick  has  given  $5  (0,000 
for  a  school  of  the  mechanic  arts,  and  \  a  1  liable  proper t\  i  es- 
timated to  be  worth  at  least  (1,000,000,  and  perhaps  twice  as 
much,  the  residue  of  a  great  estate  devoted  to  philanthropic 
objects)    to    be    equally  divided    between    the    Academy    of 

Sciences  and  tho  society  of  California  Pioneers,  the  latter 
association  being  formed,  as  its  constitution  declares,  for 
"mora!,  benevolent,  literary,  and  scientific'"  purposes. 
There  are  is  public  libraries,  with  110,000  volumes,  the 
largest  being  tin-  Mercantile,  the  Mechanics',  and  the  (hid 
Fellows',  with  100,000  volumes.  There  are  'A  literary  col- 
leges and  1  medical  college.  The  free  Behools  number  69, 
with  .r>lo  teachers,  and  an  average  daily  attendance  of 
21,000  pupils,  maintained  at  an  annual  expense  oi  $800, 000  j 
and  10,000  children  attend  private  and  sectarian  schools. 
Of   periodicals     there    are    M.    including    l.'i    daily    and    .'II 

weekly  newspapers,  and  8  semi-monthly  and  20  monthly 
publications.  The  benevolent  associations,  exclusive  of 
the  secret  orders,  number  ;t0,  including  one  for  each  of  tho 
leading  nationalities  represented  in  the  local  population. 
There  are  3  government  and  .">  private  hospitals,  1  asylums 
for  foundlings  and  orphan  children,  and  I  for  destitute  or 
friendless  women;  and  .lames  Lick  has  given  (150,000  for 
a  free  bath-house  and  $100,000  for  an  old  women's  home, 
not  yet  erected.  There  are  30  lodges  or  associations  of  the 
MaSOnio   order.  25  Of  Odd    Fellows,  10  each  of  lhuids   and 

[mproved  bed  Men.  12  of  Knights  of  Pythias,  9  each  of 

Hibernian-  and  Independent  Ked  Men.  7  eaofa  of  the  B'nai 
B'rith  and  Ke-her  Slid  Har/.el,  6  of  the  American  Protectant 

Association,  I  of  Knights  of  tin-  tied  Branch,  and  I  each  of 
the  Foresters,  Seals,  White  .Men,  Knights  of  St.  Patrick,  and 
G-rand  Army  of  the  R>epublio,  making  I  l.'i  lodges  or  sooioties 

with  jurisdiction  not  extending  beyond  the  city  ;  and  in  ad- 
dition to  these  there  are  about  a  do/en  grand  lodges  of  these 

same  seorei  orders  with  more  extensive  jurisdiction.  The 
city  has  85  religious  eongregal  ions  or  eh  niches,  of  which  6 
are  Jewish,  it  Soman  Catholic,  and  66  Protestant,  the  lasl 
representing  is  different  sects.  Six  European  languages 
besides  English  are  used  in  regular  Christian  worship,  and 
In  half  a  dozen  buildings  occupied  by  Chinese  there  aro 
rooms  set  apart  for  Booddhistic  worship.  An  Episcopal 
bishop  and  a  Roman  Catholic  archbishop  have  their  resi- 
dences in  San  Franoisoo. 

History. — The  fust  white  settlement  was  made  in  Oot., 
17"t5,  by  the  establishment  of  a  Spanish  militarj  post  and 
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a  mission  of  Franciscan  friars  to  convert  the  Indians.  The 
latter  tu  maintained  till  1835.  The  aexl  year  ■  town 
called  -  Uud  out,  and  the  tir^t  house  in  it 

was  built  b)  an  American.     The  name  was  ohanged  to  San 
In  1847,  when  it  bad  450  inhabitants;  in  Jane 

of  the    next  veur    it  lost   mOBl  of  its    male    residents    . 

eonnl  of  the  attraction  of  the  gold-diggings,  and  in  1849  it 
bad  become  ■  worl  I  famous  se&porl  oitj  ■  The  harbor  was 
<  with  -in  | is  deserted  by  then  crews,  ■  large  part  of  the 
population  lived  in  tents  ami  the  prices  of  many  of  the 
comforts  of  life  were  enormous.  Within  fourteen  months 
after  Deo.  80,  ]*<(:>.  the  town  was  devastated  by  five  great 
ffhlefa  Bwepl  away  every  building  in  the  business 

tri.-t  and  destroyed  property  worth  $16,000, I  in  the  ag- 

I  tire  was  immediately  followed  by  the  ereo- 
i  muoh  better  buildings,  but  for  years  the  merchants 

store. I  many  of  their   g Is   in    ship-   anchored  beyond  the 

raaofa  of  any  extensive  conflagration.     The  increase  of 

DO, annually  in  the  gold  production  for  the  first 

five  yean  after  the  mini  pened  ted  the  people  to 

suppose   (hut  the   same   ratio   would   continue:    but  in   1854 

the  gold  yield  began  to  decline,  wages  fell,  the  importations 
decreased,  and  many  dwellings  and  business-houses  were 
left  \  aoant  liter  tin-  lapse  of  five  years  more  the  develop- 
ment ..r  the  agricultural  resources  of  the  State,  the  dis- 
pj  of  the  Oomstock  Lode,  and  various  other  favorable 
oiroumstanoes  brought  in  new  elements  of  prosperity,  upon 

the  H l-tide  of  which  the  city  rode  till  1869,  when  land 

speculation,  overoaloulating  the  benefits  to  he  derived  from 
the  completion  of  the  Transcontinental  K.  R.,  led  to  a 
panic,  the  pernicious  effects  of  which  were  felt  for  several 
years.  Notwithstanding  Bcasons  of  depression  in  certain 
occupations,  genera]  business  has  always  been  active  and 
wages  high.  In  1861  and  1856  vigilant  committees,  or 
extra-constitutional  organisations  of  the  people,  took  con- 
trol of  the  city  to  purge  it  of  scoundrels,  and  most  of  their 

e  governed  by  prudence  and  justice.     Dur- 
ing the  greater  pari  of  the  time  from  1856  to  1  B76  the  city 

government  was  in  the  hands  of  independent  political 
parties,  which  excluded  the  national  political  parties,  as 
far  as  possible,  from  influence  over  the  nominations  for 
office,  and  the  administration  was  exceptionally  good. 
The  city  ha-  been  visited  by  many  earthquakes,  most 
of  them  so  Blight  that  inquiry  was  necessary  to  determine 
whether  the  shaking  was  not  imaginary  or  due  to  some 
other  cause.  No  woo  len  building  and  no  brick  house  well 
built  on  B  solid  foundation  has  e\  er  been  seriously  in- 
jured, nor  has  any  person  been  hurt  in  u  house,  though  on 
Oot  21,  1868,  five  persons  were  killed  in  the  street  by  loose 
bricks  falling  from  the  tops  of  houses  or  chimneys.  Tall 
briek  houses  arc  now  tied  by  iron  rods  us  security  against 
such  shocks.  The  population,  according  to  the  Federal 
census,  was  34,000  in  1850,  56,000  in  1860,  and  1 19,473  in 
1870,  in  the  last-named  year  including  12,000  Chinese  and 
48,000  persons  of  European  birth.  The  estimated  popula- 
tion in  1875  was  230,000.  (For  additional  information  see 
Tff  Annals  ■•('  Sun  franctaeo,  by  Frank  Soule  ;  The  Colo- 
nial Hist'. i->i  ,,f  S'<n  Francisco,  by  J.  W.  Dwindle;  The 
History  of  t  'aliforniat  by  F.  Tut  hill :  The  A  aowtt  a  of 
California,  by  J.  S.  Hittell;  and  the  City  Directories,  by 
11.  <;.  Langley.)  .Ions-  S.  Hittell. 

San  Francisco,  tp.,  Carver  co.,  Minn.     P.  7.">4. 

San  Francisco  Bay.     See  San  Francisco  andCALi- 

POBSI  \. 

San  Fratel'lo,  town  of  Sicily,  province  of  Messina, 
on  a  hill  about  4  miles  from  the  Tyrrhene  Sea.  and  com- 
manding fine  inland  and  marine  views.  The  fruits  and 
w  ines  of  the  \  icinity  are  of  the  best  quality,  and  game  is 
it.     I1.  7489. 

San  Gabriel,  p. -v.  and  tp..  Los  Angeles  co..  Cal..  on 
San  Gabriel  River,  is  an  ancient  Jesuit  mission,  cele- 
brate  1  fir  beauty  and  fertility,  and  especially  for  its  fruits. 
V.  136. 

San'ffamon,  county  of  Central  Illinois,  intersected  by 
Sangamon  River  and  numerous  tributaries,  and  traversed 
by  Springfield  and  Bouth-eastem,  Oilman  Clinton  and 
Springfield,  Springfield  ami  North  western,  Chicago  and 
Alton,  and  Toledo  Wabash  ami  Western  R.  Re.,  consists  of 
level  prairie-  dotte  1  with  timber,  and  has  some  deposits  of 
bitum  .ns  manufactories  of  carriages 

:  i,  I  -  -  Idlery,  as  well  as  flouring  and  saw  mills.  Staph  -, 
Indian  corn,  wheat,  oats,  bay,  potatoes;  honey,  wool,  and 
butter.  Cattle,  sheep,  and  swine  are  numerous.  Cap. 
Bpringfield,  which  is  also  the  State  capital.  Area,  936  bo. 
m.     1'.  16,  l 

Sangamon,  tp.,  Piatt  co..  Til.    p.  IS80. 

Snn'urrficld,  p. -v.  and  tp.,  Oneida  bo.,  \.  Y..  on  TJtioa 
division  of  Delaware  Lackawanna  and  Western  K.  R..  in- 
cludes v.  of  Wuterville.      P.  2513. 


Sang'erhausen,  town  of  Prussia,  province  of  Saxony, 
on  the  Grenau,  at  the  foot  of  the  Harz  Mountains,  has  cop- 
per-works  and  manufactures  of  vitriol,  saltpetre,  and  linens. 

San  German',  town  of  Porto  Rioo,  West  Indies,  is  about 
10  miles  from  the  sea,  and  has  9000  inhabitants. 

San'gerville?  p. -v.  and  tp.,  Piscataquis  co.,  Me.  P. 
1140, 

San  Gil,  or  Saint  Giles,  town  of  New  Granada, 
South  America,  in  bit.  ti°  25'  N.,  Ion.  73°  40'  \\\,  has  about 
In, mm  inhabitants,  mostly  engaged  in  the  cultivation  of 
sugar  anil  tobacco. 

San  Giinignano,  Italy.     See  Appendix. 

San  Gincsio,  Italy.     See  Appendix. 

San  Giorgio  3Iorgeto,  Italy.     See  Appendix. 

San  Giovanni  a  Teduccio,  Italy.     See  Appendix. 

San  Giovanni  in  Fiore,  Italy.     See  Appendix. 

San  Giovanni  in  Persiceto,  Italy.     See  Appendix. 

San  Giovanni  Rotondo,  Italy.     See  Appendix. 

Sangir'  Islands,  a  group  of  50  islands,  most  of  which 
are  inhabited,  between  Celebes  and  Mindanao,  in  lat.  3° 
28'  X..  Ion.  125°  44'  E.  They  aro  high,  volcanic,  and  pro- 
duce maize,  rice,  sago,  cocoa,  sugar,  tobacco,  and  timber. 
They  are  inhabited  by  about  MO, 00(1  Christian  Malays,  who 
live  in  different  kingdoms  subject  to  the  Netherlands. 

San  Giuseppe  Jato,  Sicily.     See  Appendix. 

Sangkoi,  Songea,  or  Tonquin,  river  of  Farther 
India,  rises  in  Yunnan,  a  province  of  China,  and  falls,  after 
a  course  of  about  600  miles,  into  the  Gulf  of  Tonquin,  in 
lat.  20°  X.  and  Ion.  106°  E. 

Sangor,  town  of  British  India,  presidenev  of  Agra, 
near  the  Nerbudda.  in  lat.  2o°  50'  X.,  Ion.  ?8e  29'  E.,  at  an 
elevation  of  145S  feet  above  the  level  of  the  sea.  It  is  a 
military  station,  and  a  large,  lively,  but  somewhat  un- 
healthy place.     P.  estimated  at  50,000. 

San'greal  (>'.  e.  the  Holy  Grail)  or  (,cup."  or,  accord- 
ing to  others,  the  Sang  Ren],  the  "real  blood"  of  Christ), 
ling  to  niedheval  legends,  the  eup  of  emerald  which 
held  the  wine  at  the  Hist  celebration  of  the  Lord's  Supper. 
St.  Joseph  of  Arimathea,  it  is  related,  received  some  of  the 
blood  of  the  Lord  in  this  eup  at  the  crucifixion.  Finally, 
when  the  Holy  (irail  was  carried  away  and  hidden  by  the 
angels,  a  quest  for  it  was  instituted,  it  being  revealed  that 
no  one  who  was  not  perfectly  pure  in  thought,  word,  and 
act  could  ever  find  it.  King  Arthur's  knights  of  the  Round 
Table  were  prominent  participants  in  the  quest. 

Sanguinaria.     See  Blood-Root. 

Sanhedrim,  correctly  Sanhedrin  (""HHJD),  a  cor- 
ruption of  Greek  <rovihp\.av,  u  assembly ;"  also  called 
P"l  JV3,  "  court."    There  are  two  classes  to  be  distinguished. 

A.  The  Great  Sanhedrim, — The  Jewish  tradition  traces 
its  origin  to  the  seventy  councillors  appointed  by  Moses 
(Num.  xi.  16—25;  comp.  Ex.  xviii.  13-26),  and  asserts  its 
existence  at  all  periods  of  the  nation's  history  until  after 
the  destruction  of  Jerusalem  by  the  Romans.  But  the 
council  appointed  by  Moses  was  merely  temporary  in  cha- 
racter, ana  there  is  not  the  slightest  evidence  of  the  exist- 
ence of  any  such  body  during  the  times  of  the  judges  and 
kings.  Most  probably  it  was  formed  at  some  period  sub- 
sequent to  the  Captivity,  on  the  model  of  the  old  council 
of  Moses.  Strongly  confirmatory  of  this  is  the  Greek 
name,  which  points  to  the  period  of  the  Seleueidu*.  The 
earliest  reliable  trace  of  its  existence  is  under  the  Macca- 
bees (2  Mace.  i.  10:  iv.  44;  xi.  27;  1  Mace.  xii.  6).  It  was 
in  full  activity  at  the  time  of  Herod  (Joseph.,  Ant.,  xiv. 
9-4).  And  we  find  constant  mention  of  it  in  the  New 
Testament  I  Matt.  xxvi.  69:  Mark  xiv.  5,  XV.  lj  Luke  xxii. 
66 :  John  xi.  47  ;  Acts  iv.  15,  v.  21,  27,  34,  vi.  12.  1  o,  xxii. 
30,  xxiii.  1.  6,  15,  20,28). 

Jurisdiction, — It  was  the  supreme  "privy  council "  of 
the  Jews:  not  only  their  court  of  final  appeal  and  last  re- 
sort, but  also  an  executive  and  legislative  assembly,  shap- 
ing the  general  polity  of  the  nation.  Its  power  in  matters 
civil  and  religious  was  practically  unlimited.  It  decided 
all  cases  brought  upon  appeal  from  the  lower  courts ;  it  had 
authority  over  kings  and  high  priests;  in  it  was  vested  the 
trial  of  heresy,  idolatry,  false  prophets  (hence  the  active 
part  they  took  against  our  Lord):  and  it  alone  had  power 
to  pronounce  sentence  of  death.  Its  active  jurisdiction  was 
eonfnud  to  Judaea,  but  the  Jews  in  all  parts  of  the  world 
seem  in  some  degree  to  have  recognized  its  authority. 
Owing  to  the  inability  to  cheek  the  constant  disorders  dur- 
ing the  last  years  of  the  Jewish  commonwealth,  its  power 
was  greatly  curtailed  by  the  Romans,  and  three  years  be- 
fore the  death  of  Christ  the  right  of  executing  sentence  of 
death  was  denied,  save  when  confirmed  by  the  Roman  au- 
thorities (John  xviii.  34).     In  the  unsettled  condition  of 
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affairs  attending  the  fall  of  Jerusalem  it  found  itself  unable 
to  execute  civil  authority,  and  from  that  time  until  its  ex- 
tinction in  the  third  century  its  power  was  merely  nominal. 

Constitution. —  It  had  seventy-one  members  (some  say 
seventy  or  seventy-two),  chosen  from  those  who  were  dis- 
tinguished in  birth,  learning,  or  position.  In  the  New 
Testament  are  mentioned — (1)  Priests  (dp.\o:pee;),  chiefs  of 
different  orders  of  priests;  (2)  elders  Inpetr&vrtpot),  those 
venerable  from  age  or  position;  {'.',)  scribes  ^ypa^Ji^^.aTfl<:}f 
those  learned  in  the  law  and  tradition.  Its  officers  were — 
president  (N'C/J.  "  chief") ;  first  vice-president  (  pi  JV3  3X, 
"father  of  the  court");  second  vice  (DJn,  "judge");  be- 
sides a  force  of  secretaries  and  court  officers  (Luke  xxii. 
52). 

Place  of  meeting,  in  Jerusalem,  in  a  room,  immediately 
adjoining  the  temple,  called  JVlJiJ  rOi77  ("hall  of 
squares").  Their  meeting  in  the  house  of  the  high  priest 
for  the  trial  of  our  Lord  does  not  seem  to  have  been  legal. 
After  the  fall  of  Jerusalem  they  removed  to  Tabiu-h,  and 
finally  to  Tiberias,  where  the  Sanhedrim  became  extinct 
a.  i).  425. 

U.  The  Lesser  Sanhedrim, — A  court  of  twenty-thrco 
members  appointed  by  the  (ireat  Sanhedrim,  sitting  in  nil 
towns  of  over  L20  households,  with  jurisdiction  over  local 
civil  and  criminal  matters.  (See  Matt.  v.  22,  x.  17;  Mark 
xiii.  'J.) 

Literature. — Scldcn,  De  Synedriis  et  Pne/ecturh  Juri- 
dicie  Veterum  Ebrmorum  (1650),  amine  of  learning  and  the 
great  source  from  which  all  knowledge  of  this  subject  is 
drawn,  but  containing  a  mass  of  irrelevant  matter  ;  Ugolini, 
Theeaurue,  vol.  x.w. ;  Lightfoot  gives  much  valuable  infor- 
mation, derived  from  the  Talmud  and  Mishua  (see  Worka) ; 
Ginsburg,  in  Kitto's  Bible  Lexicon,  and  Leyrer  in  llerzog's 
Encyklopiidie  (art.  8ynedrium)t  give  valuable  resumes  of 
the  subject,  with  lists  of  literature.  T.  C.  Mntu.vv. 

San  iliic,  county  of  E.  Michigan,  bordering  on  Lake 
Huron,  watered  by  Black  and  (ass  rivers,  has  a  rolling 
surface  well  covered  with  timber.  Staples,  wheat,  oats, 
potatoes,  hay,  maple-sugar,  wool,  and  butter.  Cap.  Lex- 
ington.    Area,  920  sq.  m.     P.  16,292. 

Sanilac,  tp.,  Sanilac  eo.,  Mich.    P.  19S8. 

San  itary  Commis'sion,  The  U.  S*  On  Apr.  15, 
1861,  the  day  on  which  the  President's  call  appeared  for 
75,000  men,  then  deemed  sufficient  to  quell  the  rebellion, 
the  women  of  Bridgeport,  Conn.,  organized  a  society  with 
the  somewhat  vague  idea  of  affording  relief  and  comfort  to 
the  volunteers.  In  Charlestown,  Mass.,  on  the  same  day, 
and  at  Lowell  a  few  days  after,  the  women  of  those  cities 
formed  similar  societies.  On  Apr.  l'J  the  ladies  of  Cleve- 
land, O.j  organized  an  association  for  the  care  of  the 
families  of  volunteers.  On  Apr.  2y  a  public  meeting, 
called  at  the  Cooper  Union,  New  York,  by  91  of  the  best- 
known  ladies  of  New  York,  and  attended  by  influential 
Women  from  the  city  and  its  neighborhood,  formed  an  as- 
sociation known  as  the  Women's  Central  Relief  Association 
of  New  York,  in  which  the  principles  and  ideas  that  after- 
ward flowered  into  the  I'.  S.  Sanitary  Commission  were 
first  promulgated.  The  objects  of  this  association  were 
to  systematize  the  impulsive,  disorderly,  and  uninformed 
sympathies  and  efforts  of  the  women  of  the  country,  so  as 
to  make  effective,  with  the  least  waste  of  time,  labor,  and 
money,  the  generous  and  restless  desires  to  help  the  young 
army  just  gathering  with  such  supplies  and  [protection  as 
it  was  feared  the  government  could  not  afford  it.  It  is 
not  perhaps  peculiar  to  this  country  that  the  women  are 
as  much  agitated  and  engrossed  by  the  dangers  and  ex- 
posures incident  to  war  as  the  men  who  are  called  to  face 
them  directly.  Iiut  under  no  system  of  government  but 
our  own  could  women  feel  so  deep  a  responsibility  or  see 
co  ample  an  opportunity  for  supplementing  the  defects  of 
the  governmental  can-.  Besides,  it  was  felt  from  the  first 
iu  our  late  war  that  the  very  life  of  the  country  was  at 
stake,  and  that  the  homes,  the  hopes,  the  honor  of  the 
American  nation  were  desperately  threatened.  This  feel- 
ing sooner  or  later  drew  2,600,000  different  men  into  the 
field  from  all  classes  and  ranks  in  life,  and  of  these  one- 
eighth  of  all  were  iu  their  lilth  year,  afooul  three-tenths 
under  21,  one-half  under  23 J,  and  three-<|iiarters  under 29j 
years  of  age.  Perhaps  the  lirst  draft  of  76,000  had  in  it  as 
many  or  more  youth  under  20  years  as  any  later  drafts.  It 
is  easy  to  understand  how  anxious  and  tender  were  the 
home-feelings  that aooompanied  these  striplings  into  the 
field.  The  Women's  Central  sent  b  committee*  to  Wash- 
ington to  confer  With  the  medical  bureau  and  the  war  de- 
partment in  order  to  learn  more  definitely  in  what  way, 
with  least  embarrassment  to  the  government  ami  most  help 


*  The  committee  consisted  of  Dr.  W.  T.  Van  Buren,  Dr.  Uar- 
scn,  Dr.  Harris,  and  the  writer. 


to  the  army,  the  women  could  serve  the  volunteers.  This 
committee  soon  discovered]  what  might  have  been  antici- 
pated, that  the  regular  medical  machinery  of  the  govern- 
ment, which  Ini  I  been  o,uitc  adequate  to  deal  in  time  of 
peace  or  small  Indian  ami  other  wars  with  a  little  standing 
army,  was  rusty,  valetudinarian,  infested  with  routine 
prejudices,  imperfectly  awake  to  the  situation,  and  very 
jealous  of  it-  powers,  without  appreciating  the  difficulties 
that  were  soon  to  overwhelm  it.  It  became  plain  to  the 
committee  that  no  men  organization  of  the  humane  s\  m- 
pathics  and  helpful  hands  "i  the  women,  or  even  all  the 

people  that  stayed  at  home,  '-mild  meet  the  case;  that  the 
government,  the  medical  bureau,  the  army,  and  i  lie  country 
needed  to  bo  aroused  to  the  fact  that  gunshots  and  cannon, 
wounds  and  death  from  battle,  were  not  the  enemies  most 

to    bo    feared    in    the    war,    but   the   diseases    of  the  camp, 

arising  from  private  Ignorance,  inexperienced  officers, 
neglected  or  unknown  sanitary  police,  the  recklt  DOSE  ol 
raw  soldiers,  and  the  influences  of  exposure,  unaccustomed 

food,   and    bad   < kery.      It  was   known  to   the  committee 

that  the  British  government  had  saved  what  remained  of 

the  frightfully  decimated  army  of  the  Crimea  by  0V61 
riding  the  regular  medical  department  with  a  civil  cora- 
mission  with  nearly  absolute  powers,  which  rapidly  re- 
stored health  and  the  power  to  achieve  a  successful  cam- 
paign. Could  a  similar  commission  be  established  at  the 
\cr\  outset  of  the  war  in  udvame  of  the  necessity  antici- 
pated with  too  well-proven  fear.-,  instead  of  after  the  event 

of  fearful  losses  by  camp-fevers,  the  committee  felt  that  it 
would  be  a  great  triumph  of  reason  and  prudence.      They 

accordingly  presented  their  plan  to  the  government,  based 

very  much  on  the  sanitary' i  mission  of  Great  Britain, 

asking  for  the  appointment  of  a  scientific  board,  to  bo 
commissioned  with  ample  powers  for  visiting  all  camps  and 

hospitals,  advising,  recommending,  and,  if  need  be,  en- 
forcing, the  best-known  and  most  approved  sanitary  regu- 
LationS  in  the  army. 

The  government  not  unnaturally  dreaded  the  possible 
collision  of  such  a  body  with  the  medical  and  military 
authorities,  and,  although  feeling  the  force  of  the  repre- 
sentations, required  that  the  consent  of  the  medical  bunau 
should  be  obtained  before  such  a  commission  was  appointed. 
Conferences  fully  proved  that  no  such  consent  could  bo 
gained,  but  that  a  sanitary  commission  of  inquiry  and  ad- 
vice, without  authority  of  any  bind,  might  be  endured, 
though  it  would  not  be  welcomed,  as  an  act  of  deference 
toward  a  respectable  body  of  supposed  fanatics  or  philan- 
thropists, backed  by  a  large  class  of  anxious  and  sympa- 
thetic women.  And  in  fact,  alter  great  difficulties,  this 
was  all  the  committee  gained — the  appointment  of  a  doubt- 
ful semi-official  commission,  with  the  privilege  of  advising 
with  the  medical  bureau,  of  visiting  the  army  in  the  field, 
and  of  recommending  to  the  war  department  such  sanitary 
regulations  and  reforms  as  it  might  deem  useful.  The 
commission,  as  compared  with  the  British,  might  bo  said 
to  haw  been  burn  paralytic— to  have  promised  nothing 
but  a  paper  existence,  ami  a  speedy  death  after  ignomini- 
ous failure  to  fulfil  any  of  its  hopes.  If  it  had  depended 
On  the  government  or  the  medical  bureau,  as  it  proposed 
to  do — not  for  pecuniary  support,  but  for  hearty  sympathy 
and  co-operation — it  would  have  died  in  its  infancy,  Hat. 
happily,  although  it  did  not  realize  it  at  the  time,  and  was 
nearly  discouraged  and  hopeless  of  the  usefulness  it  had 
dared  to  plan  out,  there  is  a  dependence  in  a  country  ac- 
oustomed  to  self-government  on  public  opinion  and  the 
better  instincts  and  sympathies  of  the  nation  which  in 
times  of  danger  and  war  may  be  trusted,  and  which  the 
l'.  S.  Sanitary  Commission  BOOH  found  more  than  an  offset 

to  the  loss  of  official  enoouragement  and  official  powers 

which   they   had   reckoned    on.      Without    powers,    without 

pecuniary  support,  without  any  immediate  sympathy  even 

from  the  people  in  their  main  object,  which  was  scientific 
and  preventive,  they  Hung  themselves  upon  the  merit-  of 
their  cause,  and  upon  the  secondary  purpose,  which  was 
intelligible  and  popular,  the  relief  of  Buffering  and  want, 
and  went  to  work  in  faith  that  somehow  they  should  effect 

at  least  a  moderate  amount  of  g 1,  if  not  what  they  could 

have  hoped  bad  they  been  armed  with  governmental  powers 

to  enforce  sanitary  laws. 

A  few  things  became  soon  obvious,  and  guided  their 
course  : 

1.  The  great  object  id"  the  Commission  must  be  to  de 
veh.p,  strengthen,  and  support  the  regular  medical  and 
military  authorities  and  methods      to  stimulate  the  depart 

ments  having  the  supply    of  i l,  transportation,  camp 

equipage,  drainage,  and    incite   theiu    by   kind   and    wl 
Mime    criticism  ami   counsel,  and   by   the   tone  of   public 
opinion,    to    do    their    utmost    for    the    prevention    of   pesti- 
lence and  the  .spread  ol'  scurvy,  and  the  lessening  of  M     I 
less   exposures  Of   every   kind.     Any  plan   for  taking    the 
place  01  the  regular  authorities  or  supplanting  instead  Of 
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supplementing  their  efforts,  would  have  been  as  injurious 
tl(  till  ■    ,  asivo  to  the  military 

;in,l  lllr  |.   ,'i  0  ■  ,.,  ,     I  ,..    government  bod  money,  trani 
.   ,     ,  ■■   ,.    ponsibiti^ .     Ii  P 

tetanl  friend.    To  i 

1 1,»-  b  i  tbii  i"  the  utmost,  and  the  soldiers  to 

p  up,. u  it.  was  the  true  poii.-y  of  the  Com- 
al ni  from  the  beginning  to  I  In  i  a  I 
: '  .  last  thing  the  pe  >ple  at  bome 
i  neither  the  importani  e 
die  lipline,  the  indispen  able  t  slue  ol 
.,,■■■      [tared  fape— mi 

and  ■  i  ■  atter  follj  of  an; ii  le  01  p 

,  top  in  between  the  army 

8  government  to  meet  the  dailj  and  ordinary  wants 
..;  ■  million  of  men.     I  i    the  Sanitorj   I  on 

.  b  early  understood  all  thi      rendi  ed  the  coun- 
try was  by  standing  between  the  army,  as  cared  for  by  the 
rnment,  and  the  oountry,  which  exp  i  sibil- 

,  the  armj  bj  countless 
State,  oounty,  and  town  committees,  and,  while  defending 
in i in, i. >  diseipline  and  strictly  conforming  to  it,  pacify  ing 

■•  b  ■■  ;    '■.■  doing 
oil  thai  oould  be  done  to  supplement  governmental  short- 
comings, while  | iv  nupting.  -u  Gaining,  and  leading,  if  needs 
be,  such  reforms  in  the  medical  and  sanitary  o  are  of  the  army 
ml  i  make  the  governmental  administration  efficient. 
2.  The  Sanitarj    I   ■•■        don  became  very  early  in  its 
historj  thoroughly  convinced  that  to  prevent  evils  to  the 
health  of  the  armj  was  greatly  more  important  and  ser- 
.  :  attempt  to  oure  them  after  they  appeared. 
1 1  .i  ■•■  irdingly  gave  its  attention  chiefly,  from  first  to  last, 
to  p>  :     a  system  of  camp  inspection  and  the  pro- 

mulgation of  counsels  touching  the  choice  of  camp  sites, 
ih«'  impoi  tance  of  drainage  and  police,  an  1  the  character 
and  cooking  of  food.  By  I  tie  appointment  of  skilled  med- 
ioai  inspectors  it  established  at  once  an  advisory  and  tol- 
erably friendly  relation  with  the  surgeons  of  all  the  regi- 
ments in  the  Bold,  and  by  supplying  them  with  short 
medical  and  -unitary  essays,  and  engaging  them  by  direct 
personal  appeal  and  oo-inspe  stion  in  the  practical  enforce- 
ment of  hygienic  and  sanitary  regulations,  it  aroused  and 
maintained,  or  else  supported  and  elevated,  a  general  zeal 
in  this  all-important  prin  »iple  and  plan  of  prevention. 
Tin.'  surgeons  of  the  volunteers  were  not  seldom  among  the 
beat  practical  physicians  of  the  country,  but  they  were 
generally  of  S  less  valuable  and  accomplished  class  of 
doctors.  Kut  they  were  usually  found  willing  to  learn, 
and  were  persistently  urged  and  warned  uf  the  duty  to 
prevent  Biokness  by  the  medical  inspectors  of  the  Sanitary 
Commission,  until  the  intelligence  and  experience  of  the 
medical  bureau  had  acquired  the  power  of  maintaining  its 
own  authority  and  enforcing  its  own  enlightened  policy. 
It  is  not  too  much  to  say  that  coaxing,  instructing,  and 
urging  the  regimental  surgeons  were  for  a  long  time  more 
olli  ient  in  promoting  the  preventive  service  than  any 
orders  from  head-quarters.  But  as  it  was  the  rule  for  the 
Sanitary  Commission  to  seek  admission  into  every  depart- 
ment, corps,  camp,  or  regiment  from  the  officers  in  com- 
mand, and  to  do  nothing  without,  their  consent  and  ap- 
proval, it  ought  to  he  added  that  by  deference,  patience, 
modesty*  and  tact  its  agents  gradually  overcame  to  a  large 
degree  the  natural  jealousy  and  distrust  of  the  generals 
an  1  officers,  both  military  an  1  medical,  and  had  in  most 
ease-,  if  not  their  personal  support  and  sympathy,  their 
forbearing  sufferance  and  official  furtherance.  There  never 
was,  there  never  could  he.  a  wholly  cordial  relationship  be- 
tween ;i  bo  ly  of  unofficial  meddlers,  who  were  charged  with 
representing  the  sentimental  feelings  of  the  women  at 
home,  and  the  officers  of  the  army,  particularly  the  under 
officers.  And  probably  it  was  just  as  well  that  they  did 
not  wholly  c  lalesoe.  Etad  the  military  and  medical  officers 
been  without  jealousy  or  dislike  of  the  Sanitary  Commis- 
sion and  its  agents,  they  might  have  been  lets  active  and 
willing  to  notice  the  defects  in  the  service.  They  would 
have  been  friends,  and  not  critics.  The  coldness  and  cau- 
tion with  which  the  government  from  first  to  Last  treated 

the  Commission,  & the  i  thine!    and  the  medical  bureau 

to  the  general*  ami  .-in-,  oi-  in  the  field,  was  a  salutary 
restraint  upon  what  might  easily  have  become  an  ill- 
judged,  unmilitary,  and  intermeddling  exercise  of  merely 
domestic  and  popular  wishes  and  sympathies,  enervating, 
demoralising,  and  worse  than  useless.  It  was  in  this  atti- 
tude of  suspicion,  jealousy,  and  check  thai  the  Commission 
began,  continued,  and  ended.  It  acquired  its  caution,  its 
knowledge  of  war,  and  how  to  deal  with  army  wants,  its 
etiquette  and  subordination]  its  painstaking  foresight  and 
■rtlehrnlness  of  legitimate  opportunities,  in  this  chilling 
atmosphere,  which  hardened  its  own  muscles  and  cooled 
its  brain,  while  pcrhapn  it  only  made  its  heart  beat  with  a 
deeper  and  warmer  pulse. 


Among  the  pretentwa  policies  of  the  Sanitary  Commis- 
sion was  the  prevention  of  incompetency,  inefficiency,  and 
contracted  ideas  in  the  medical  bureau.  It  soon  took  a 
Sufficiently  modest  view  of  its  own  usefulness  to  discover 
that  all  it  could  render  in  the  way  of  actual  comforts  and 
supplies  was  a  miserable  offset  to  what  the  army  must  be 
steadily  losing  by  any  needless  ignorance,  incompetency, 
or  want  of  energy  in  the  medical  bureau.  Doubtless  in  due 
time  the  government,  which  earlier  discovered  the  necessity 
of  setting  aside  the  rule  of  regular  succession  in  all  the 
other  bureaus  in  favor  of  qualifications  and  vigor,  would 
een  the  necessity  of  putting  younger  blood  and 
firmer  hands  aud  more  inventive  minds  in  charge  of  the 
medical  bureau.  But  from  its  technical  nature  the  medical 
department  would  be  the  last  the  government  would  cither 
understand  or  criticise.  The  Sanitary  Commission  soon 
oonoluded  that  the  greatest  service  it  could  render  the  army 
would  be  to  direct  the  attention  of  the  government  and  of 
t  tongress  to  the  necessity  of  reforming  the  pt  rtonin  (  and  the 
Spirit  of  the  medical  bureau,  and  it  had  the  satisfaction,  at 
the  risk  of  its  own  existence,  of  accomplishing  this  vital 
object. 

Another  preventive  measure  which  it  inaugurated  was  the 
suggestion,  and  finally  the  erection,  of  pavilion  hospitals 
from  its  own  models,  designed  to  make  contagion  and  pesti- 
lence less  easy  and  fatal.  Its  plans,  improved  upon  and  en- 
larged, became  the  type  of  the  great  general  hospitals  which 
were  erected  at  the  base  of  our  armies,  and  become  such 
wonderful  sources  of  relief  to  our  sick  and  wounded  men. 

Among  the  earliest  services  of  the  Commission  was  the 
establishment  of  soldiers'  homes  at  the  chief  places  where 
new  regiments  were  concentrating,  to  take  care  of  the  sick 
and  supply  the  defects  in  the  expanding  but  unperfeeted 
arrangements  of  the  quartermaster's  bureau  for  receiving 
them.  Thousands  of  men  arrived  at  Washington  and  Louis- 
ville hungry,  sleepless,  half  sick,  who  had  to  wait  perhaps 
twelve  hours  after  leaving  the  cars  before  their  quarters  in 
camp  were  ready  or  their  officers  knew  how  to  draw  their 
rations.  Temporary  homes,  where  the  sick  could  be  shel- 
tered and  nursed,  and  from  which  whole  regiments  could  be 
supplied  with  coffee  and  food,  were  extemporized  by  the 
Commission  at  or  near  the  railroad  depots,  and  later  de- 
veloped into  a  complete  system  of  soldiers' homes,  in  which 
the  estrays,  the  men  passing  from  the  hospitals  to  their 
regiments,  the  convalescents,  and  men  who  had  lost  their 
papers  were,  through  the  whole  war,  received  and  tenderly 
oared  for — to  an  extent  which  averaged  about  20U0  soldiers 
daily  for  the  whole  four  years  of  the  war. 

As  soon  as  the  capture  of  Fort  Donelson  the  Commission, 
finding  the  government  transportation  of  the  sick  to  hos- 
pitals very  rude,  inadequate,  and  cruel,  began  to  organize 
a  system  of  hospital  steamers.  The  several  States  were 
already  doing  something  in  the  way  of  transporting  more 
carefully  in  steamers  supplied  by  themselves,  each  its  own 
wounded  men.  But  this  discrimination  was  felt  to  be  not 
only  impolitic,  but  dangerous  to  the  Federal  feeling,  which 
forbade  the  soldiers  from  bearing  any  less  patriotic  title 
than  the  common  name  of  "national."  The  Commission 
therefore  set  its  face  against  State  distinctions,  either  in 
the  distribution  of  supplies  or  the  care  of  the  sick  and 
wounded.  Its  hospital  transports  were  the  earliest  form  in 
which  it  came  into  collision  with  State  and  local  par- 
tialities, but  it  had  a  long  and  painful  controversy  with  this 
natural  but  unwise  and  injurious  prejudice  through  the 
whole  war:  and  it  always  considered  that  one  of  its  chief 
objects  was  to  discountenance  and  abolish  the  treatment 
and  aid  of  any  soldiers  otherwise  considered  than  as  na- 
tional soldiers,  each  and  all  possessing  equal  claims  on  the 
care  of  the  country  and  the  Commission.  The  hospital 
steamers  of  the  Commission,  supplied  with  every  comfort, 
with  Burgeons  and  nurses,  plied  between  the  ports  nearest 
to  the  seats  of  war  and  the  nearest  general  hospitals,  and 
transported  in  comparative  comfort  tens  of  thousands  of 
sick  and  wounded  men  to  the  places  where  their  cure  was 
to  bo  attempted  or  their  sufferings  made  tolerable  to  the 
end. 

But  it  was  not  all  or  most  of  the  wounded  who  could  en- 
joy the  privilege  of  water-carriage.  The  cars  in  which  the 
largest  portion  were  transported  were  places  of  torture  to 
wounded  men,  who  were  jolted  over  the  rough  roads,  sit- 
ting up  in  their  faintness  or  lying  about  the  floor  of  freight 
cars.  The  Commission  devised  a  sort  of  hospital  car,  in 
which  the  common  stretcher  upon  which  the  wounded  man 
was  carried  from  the  field  could  be  converted  into  a  hang- 
ing bed  in  the  car.  The  car  was  so  hung  on  gutta-percha 
springs  as  to  obviate  all  jolting.  Food,  medicine,  hot 
drinks,  and  surgical  attendance  were  provided  in  each  car, 
and  trains  of  these  cars  were  regularly  run  by  the  Com- 
mission until  the  system  was  adopted  by  the  medical  bu- 
reau and  the  duty  transferred  to  the  government.  Dr. 
Elisha  Harris  was  the  inventor  of  the  hospital  car. 
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Supplemental  Hospital  Supplies. — It  was  a  popular  error 
through  the  war,  and  remains  Buefa  since,  that  the  main 
object  and  chief  service  of  the  Sanitary  Commission  was 
to  supply  the  army  with  food,  dainties,  flannels,  stockings, 
an  I  handkerchiefs  over  and  above  what  the  govern  men  t 
could  or  would  supply.  Doubtless  this  was  the  original 
Impulse  in  the  early  days  when  all  the  women  of  the  ooun- 
try  were  excited  about  the  "  lint  and  bandage  question  ." 
and  certainly  it  was  tin.-  do  in-  to  meet  these  supposed  wants 

that  induce  I  the  trainers  of  the  Commission  to  go  to  Wash- 
ington and  study  the  question.  Hut  the  very  name  the 
committee  chose  for  the  new  '  onnnissinn  proves  that  they 
had  put  the  preventive  service  before  the  relief  service  in 
their  plan,  and  designed  to  keep  the  supply  of  food  ami 
clothing  and  comforts  quite  secondary  to  the  object  of  pre- 
venting sickness  and  Buffering  by  teaching,  urging,  and 
enforcing,  so  far  as  their  influence  went,  sanitary  regula- 
tions. The  people  at  home  could,  however,  know  little  of, 
and  do  nothing  for,  the  prei  entive  Ben  ice  except  give  their 
money  to  support  it:  and  this  they  could  never  have  been 
induced  to  do  directly.  The  relief  of  actual  suffering  from 
want  of  food,  clothing,  niceties,  medicine,  stimulants,  any- 
body oonld  appreciate,  Accordingly,  the  Commission  in 
its  home  field  had  to  organize  a  system  of  supplies,  which 
at  length  became  so  vast  and  so  nearly  universal  that  the 
Collection  and  distribution  of  these  supplies  stood  for  the 
Whole  work  of  the  Commission  in  the  popular  judgment. 
The  wants  of  the  hospitals  and  camps  very  early  in  1861 
bad  exhausted  60,000  article-  which  the  spontaneous  sym- 
pathy of  the  homes  of  the  country  had  forwarded  to  the 
Commission.  By  September  of  that  year  it  became  plain 
that  a  demand  for  extra  food  ami  extra  clothing  was  going 
to  exceed  anything  that  the  unorganized  and  intermittent 
beneficence  of  the  people  would  furnish.  The  Commission 
was  reluctantly  forced  to  acknowledge  that  the  government 
could  not  provide  for  the  humane  treatment  of  all  its  siok 
soldiers  in  a  measure  likely  to  satisfy  the  homes  of  the 
land.  And  it  was  felt  that  the  furnishing  of  extra  sup- 
plier if  left  to  the  impulse  of  different  neighborhood-  63 
different  agents  of  their  own.  would  become  so  annoying  to 
the  government  and  so  subversive  of  discipline  that  a  ter- 
rible conflict  of  ill-feeling  would  grow  up,  in  ease  of  a  long 
war,  between  the  government  and  the  homes  of  the  coun- 
try out  of  the  inevitable  necessity  the  government  would 
feel  to  preserve  order  and  exclude  a  rabble  of  well-mean- 
ing camp-followers,  and  the  equally  inevitable  necessity 
the  homes  of  the  land  would  feel  to  make  sure  that  no 
avoidable  wants  or  Buffering  were  allowed  to  fall  upon 
the  husbands,  sons,  and  brothers  who  were  fighting  the 
country's  battles.  Moreover,  the  Commission  saw  in  the 
lively  sympathy  and  desire  for  co-operative  work  among 
the  women  of  the  country  not  only  an  opportunity  for  se- 
eming all  the  supplies  required,  but  a  means  of  relieving 
the  distress,  impatience,  and  suspense  which  in  a  long  war 
rends  the  hearts  of  the  people  at  home,  and  tends  to  make 
them  unjust  critics  of  the  policy  of  the  war  or  hasty  in 
their  wishes  to  bring  it  to  a  premature  and  barren  end. 
The  success  the  Commission  had  in  organizing  over  7U0O 
aid  societies,  which  offered  opportunities  to  millions  of 
American  women  to  take  some  active  share  in  the  war,  to 
do  something  personally  for  the  comfort  of  the  men  in  the 
field,  and  to  feel  themselv  es  part  and  parcel  <»f  the  national 
struggle,  was  one  of  its  best  services.  It  united  the  women 
in  a  common  array,  helped  to  federalize  and  nationalize 
public  sentiment,  made  the  war  popular  at  home,  beguiled 
the  impatience  of  mothers,  wives,  and  sisters  to  recall  their 
husbands  and  brothers  and  sons,  and  filled  up  the  weary 
years  and  months  with  active  duty  instead  of  idle  tears — 
wiih  vigorous  helpfulness  instead  of  futile  murmurs  and 
longings. 

The  waste,  the  loss,  the  misdirection  of  a  vast  quantity 
of  supplies  for  special  regiments  or  individuals,  which  were 
entrusted  to  public  channels  of  conveyance  and  to  the  care 
of  regimental  officers  that  could  not  be  found,  gradually 
made  the  homes  of  the  land  willing  to  look  favorably  upon 
a  general  agency  like  the  Commission,  which  received  no 
supplies  having  any  particular  designation,  but  held  all  for 
tin-  general  use  of  the  national  soldier.  When  the  system 
of  the  Commission  was  fully  explained  and  its  pretensions 

and  plans  verified  by  many  wiho -  sent  forward  by  local 

fears  and  jealousies  lo  examine  iH  work,  the  various  aid 
Societies  began  to  tall  iu  with  its  plan.  Women's  council-' 
were  convened  ;it  Washington  from  time  to  time,  composed 
Of  representative  women  from  the  various  centres  of  sup- 
plies, to  agree  upon  plans  for  collecting,  and  to  explain  and 
make  acceptable  plans  for  di-trihuting,  supplies.  \  lai  Ji 
body  of  associate  members,  selected  nun  of  weight  and  in- 
fluence, was  added  to  the  Commission  from  the  home  fields 
to  give  the  women  the  aid  of  their  counsel,  to  oollect  money 
for  the  purchase  of  materials foi  hospital  clothing,  etc,  and 
to  explain  and  support  the  policy  of  the  Commission.   These 


associates  were  afterward  not  only  the  chief  instigators  of 

money  contributions,  but  the  inaugurators  of  the 

which  so  generously  and  magnificently  fed  the  treasury  of 

the  I  'oiinn  1  -  -ion. 

On  Sept.  ...  L861,  depots  of  supplies  were  established  at 
New  York.  Boston,  Philadelphia,  Washington,  Cincinnati, 
and  \\  heeling,  U ready  central  aid  ■  tciations  exisb 
Boston  for  New  England,  al  New  York  for  the  State  and 
part  of  New  Jersey,  a!  Philadelphia  for  Pennsj  Ivania,  Dels 
ware,  and  Western  Now  Jerse;  ;  in  Cincinnati,  Columbus, 
Cleveland,  in  Chicago,  in  Iowa,  and  Wisconsin,  for  the 
great  Western  States,  which  throughout  the  war  were  ani- 
mated by  the  greatest  zeal  and  liberality .  'I  hi  e  and  other 
centres  had  each  hundreds  of  town  and  village  tribut  iries 
steadily  pouring  into  their  depots  supplies  of  food  and 

clothing.  They  arrived  at  the  central  depdtS  in  boxes  con- 
taining often  a  most  promiscuoe  ei  ortmentof  old  clothes 
and  new,  stockings,  handkerchiefs,  dried  fruits,  jams  and 
jellies,  cordials  and  wines,  carpel  slippi  ,  bo 
and  brushes,  the  combined  gifts  of  the  richer  and  (■ 
homes,  the  work  of  women's  hands  or  the  purchase  of  their 
difficult  and  ill-spared  savings.  Often  they  contained 
blanket  in  a  poor  home  which  the  immediate  want-  of  the 
family  could  spare.  They  were  most  touching  collections 
to  open  and  behold,  and  often  drew  tears  from  eyes  long 
acoustomed  to  read  the  secrets  of  sacrifice  and  love  whioh 
every  one  of  them  more  or  less  vividlj  betrayed.  These 
boxes  were  all  emptied,  sorted  on  a  system,  each  arti.de 
marked,  their  sorted  contents  repacked,  and  held  subject  to 
orders  from  Washington.  They  were  shipped  to  any  point 
where  supplies  were    needed    or    likely  to  be    needed,  to  the 

care  of  agencies  established  at  all  commanding  points  along 

the  lines  of  active  war.  Agents  appointed  by  the  Com- 
mission moved  about  the  country  encouraging  and  forming 
aid  societies;  the  Snnitftry  Reporter  in  the  West,  the  Sani- 
tary Bulletin  in  the  Bast,  kept  the  people  freshly  informed 
of  the  wants  of  the  army  and  the  disposition  made  of  the 
stores  and  supplies  the  aid  societies  gave.  Circulars,  now 
from  Washington  to  the  central  auxiliaries,  ami  then  from 
the  auxiliaries  to  their  supporting  aid  BOCietteS,  kept  each 
village  society  on  the  alert.  The  immense  result  of  this 
admirably-organized  system  secured  a  steady,  persistent, 
and  copious  flow  of  supplies  all  through  the  war.  which  re- 
dounded to  the  praise  of  the  women,  who  soon  became  as 
business-like,  orderly,  and  systematic  in  their  admini.-lra- 
tion  of  their  own  societies  as  the  best  shopkeepers.  At 
Washington  in  the  East,  and  at  Louisville,  Kv„  in  the 
West,  were  seated  the  great  distributing  offices,  Washington 
being  the  office  from  which  the  administrative  orders  and 
regulations  proceeded.  But  these  offices  were  so  remote 
that  the  Louisville  office  had  to  assume  great  responsibili- 
ties) and  often  to  act  without  any  other  orders  than  those  of 
its  own  energetic  chief,  Dr.  John  S.  Newberry.  Vast  depots 
existcil  in  both  these  cities  of  re  ei\  cd  supplies,  kept  against 

the  wants  of  great  battle-fields,  besides  those  which  daily 

went  forward  to  the  order  of  regimental  and  general  hos- 
pitals or  to  the  supply  of  the  homes,  rests  and  field  agen- 
cies thai  accompanied  the  various  corps  of  the  army  in  the 

field.  At  the  call  of  its  circulars  immense  quantities  of  po- 
tatoes, onions,  and  other  a Qtiscorbutios  were  poured  into 
the  transports  and  depots  of  the  Commission  from  time  to 
time  as  the  army  was  threatened  with  scurvy,  and  fre- 
quently the  Commission  was  able  to  stamp  out  the  seeds  of 

pestilehee  by  its  supplies  of  fresh  vegetables.  It  estab- 
lished %  ast  kitchen-gardens  at  boi  era!  points,  and  raised  by 

the  aid  of  volunteer  labor  thousands  of  bushels  of  vegeta- 
bles after  the  supplies  of  the  fanners  had  given  out  and  the 
government  could  obtain  no  potatoes  or  onions. 

It  remains  to  show  how  these  supplies  were  distributed. 
The  word  "  relief,"  as  used  by  the  Sanitary  Commission, 
was  a  technical  term  and  embraced  several  distinct  modes. 
Thus,  the  work  of  relief  was  general  and  special.     General 

relief  OOnoer I  the  wants  of  the  inmates  of  general,  tield, 

and  regimental  hospitals,  and  of  men  in  the  camp   and  on 

the  march  ;  .-/..  rial  relief,  the  care  of  sick  and  need}  soldiers 

in  or  near  military  depots,  discharged  nun.  paroled  pris- 
oners, and  that  vast  class  of  sufferers  known  as  "  soldien  in 

irregular  eirciim.-t  inccs  " — 1".  8.  having  UO  legal  claim  UpOD 
the  ordinary  provisions  of  the  government.  Another  di- 
11  iid  form  oi  relief  w&sbattle-jield  relief.    In  administering 

this  relief  the  ( ' mission  WBkS    studious  not  to  weaken  the 

efficiency  of  the  regular  sources  of  relief  by  any  gratuitous 
Superfluity.      First,  the    need  must    be  plain  :    second,  some 

satisfactory  explanation  must  be  given  of  the  cause  of  the 

•  Among  the  numerous  devoted  women  who  labored  rathe 
forming  and  directing  of  these  auxiliaries  h  tatty  be  allowed 
wtthoul  i  ti  v  Idtousuess  to  name  Miss  May  and  Miss  Stevenson  at 
Boston,  Miss  Collins  and  Miss  Schuvli  r  nl  New  ¥ork,  Mrs.Grler 
and  Mrs.  Moore  at  Philadelphia,  Mr.  Rouse  and  Miss  Brayton 
ai  Cleveland,  Miss  Campbell  at  Detroit,  and  Mrs.  I  logo  and  Mrs. 
Uvermore  at  Chloago, 
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need;  and  third,  ■  ronober  rrom  the  surgeon  showing  that 
he  had  Balled  for  aid.     These  rata  seem  strict,  bat  any 
bi  ones  would  have  made  the  Commission  a  eurse  to 
my  and  not  a  blessing,  as  it  proved. 
The  principle*  .it   distribution   being   settled,  the  ma- 
ohinery  bywhiota  thegil  '  ,llr  soldier, 

and  the  moans  adopted  rot  estimating  hie  needs,  may  be 
ton  army  sent  on  a  distant  expedition, 
and  generally  to  eaofa  column  of  the  main  armies  operating 
In  Virginia  and  in  the  South-west,  was  assigned  an  inspector 
with  a  competent  staff  known  as  relief  agents.  This  corps 
was  permanently  attached  to,  and  accompanied,  the  army 
as  an  integral  part  of  its  organisation.  It  had  if ^  own 
depot  of  supplies.  The  Commission  owned  wagons  and 
horses,  and  had  steamboats  under  it-  orders  j  and  one  or  the 
other  accompanied  each  corps  loaded  with  supplies.  The 
Inspector,  always  a  medical  man.  hail  it  tor  his  business  to 
\i-it  constantly  the  hospitals  within  his  Bold  of  duty,  to 
notice  and  advise  with  toe  Burgeon  in  charge  touching  all 
wants,  dangers,  and  defects  in  toe  government  service,  and 
i .t  farnisb  such  supplies  as  the  Burgeons  were  willing  to  ask 
indue  form.  The  Commission,  thanks  to  the  generosity 
of  the  country,  was  never  wanting  in  the  means  of  meeting 
these  demands.  Whether  it  were  hospital  clothing  ami 
dial  for  the  Lrmy  of  the  Potomac,  or  antiscorbutics  for 
Gen.  RosecransH  army  before  Chattanooga,  or  Gen.  Grant/s 
before  Vicksburg,  or  Gen.  Gillmore's  army  on  Morris  Isl- 
and  requiring  100  tons  of  ice  to  make  its  unwholesome 
the  Commission  did  not  fail  to  meet  the 
-ion.  Relief  on  tins  vast  scale  in  all  departments  of 
the  army  was  the  regular  daily  business  of  the  Commission, 
and  it  was  reduced  to  suoh  s  system,  and  the  machinery  bo 

itod,  that  it  became  at  last  us  easy  to  ileal  with  troops 
in  Texas  as  with  those  in  .Northern  Virginia.  Of  course, 
it  was  easier  to  'leal  with  hospitals  at  the  base  of  military 
operations  than  with  the  wants  of  remote  field  and  regi- 
mental hospitals;  but  with  six  relief  agents  in  the  Army 
of  the  Potomac  alone,  with  wagons  and  horses  and  men  to 
carry  out  their  orders  ami  purposes,  with  a  base  of  supplies 
to  meet  their  calls  central  to  their  several  posts,  ami  with 
a  great  depot  at  Washington  with  means  of  communication 
of  its  own  with  the  field-base,  the  system  worked  with  won- 
derful Bucoess. 

Of  course,  the  character  of  the  agents  was  of  primary 
importance  The  Commission  would  not  receive  any  agents 
who  would  not  pledge  themselves  for  a  lengthened,  definite 
period  Of  service,  nor  put  any  one  in  a  responsible  place 
until  disciplined  and  prepared  by  a  subordinate  service. 
The  agents  were  all  instructed  and  drilled  in  the  principles 
and  requirements  of  the  Commission,  ami  were  brought  as 
nearly  under  military  discipline  as  this  special  service  would 
allow.  They  were  promoted  or  degraded  as  they  won  or 
lost  the  confidence  of  their  superiors.  After  trying  the 
volunteer  plan  for  a  brief  season,  the  Commission  found  it 
dearer  than  the  plan  of  wages,  and  it  was  fortunate  in  pos- 
ing  the  means  of  hiring  a  choice  body  of  agents,  at  a 
moderate  compensation  each,  whom  it  could  command  and 
treat  with  the  discipline  to  which  unpaid  agents  would  not 
submit.  These  men  had  their  badges  of  office,  and  were 
known  and  respected  in  the  army  as  no  masters  of  their 
own  time  and  ways  could  possibly  have  been.  Whenever 
peculiar  circumstances  compelled  the  Commission  to  accept 
temporarily  the  volunteer  services  of  men  who  worked  for 
love  only,  they  found  that  after  a  brief  spurt  of  service 
under  fearful  pressure  Of  battles  and  wounds  they  could 
not  rely  upon  any  patient  continuance  in  the  exhausting, 
Often  dreary,  routine  work  required  from  their  agents.  By 
it-  system  of  giving  about  the  pay  of  army  surgeons  to 
it-  inspectors  it  -cured  the  best  services  of  the  best  men. 
In  battle-field  emergencies  it  accepted  any  volunteer  aid 
that  offered,  and  it  was  often  most  effective. 

It"*'!-  -The  unexpected  circumstances  of 

place,  time,  and  preparation  under  which  great  battles 
take  place  necessarily  expose  the  wounded  to  sufferings 
which  no  foresight  of  the  regular  authorities  of  the  army 
and  government  can  fully  provide  against  It  was  one  of 
the  main  purposes  and  constant  efforts  of  the  Sanitary 
Commission,  by  studying  the  situation  of  our  armies  and 
the  probabilities  of  their  collision  with  the  enemy,  to  place 
their  own  stores  and  relief  corps  where  in  case  of  change 
of  strategy  or  accident  they  might  be  ready  to  supply  the 
wants  of  the  wounded  or  supplement  the  deficient  or  baffled 
preparations  of  the  medical  and  the  quartermaster's  bu- 
reaus. The  medioal  department,  having  no  independent 
transportation,  often  suffered  from  the  inevitable  preoccu- 
pation of  the  quartermaster's  department  with  the  more 
at  duty  of  forwarding  military  stores.  The  Sanitary 
a,  a*  one  of  ir-  chid'  mean-  of  usefulness,  had 
ms  and  horses  of  its  own— often  forty  4-horse  teams 
at  a  time — and  this  enabled  it  at  periods  when  transporta- 
tion of  medical   stores  was   most   embarrassed   to   forward 


medical  and  sanitary  supplies  to  the  seats  of  immediate 
battle  far  in  advance  of  the  medical  department.  After 
Antietam  (Sept.  17,  1862)  nearly  10,000  01  our  own  wound- 
ed, besides  many  of  the  enemy's,  were  left,  an  immense  pro- 
portion of  the  whole,  shelterless  in  the  woods  and  fields, 
without  any  adequate  supply  of  surgeons,  and  with  not  a 
tenth  part  of  needed  medical  stores,  which  were  locked  up 
in  the  block  of  the  railroad  between  Baltimore,  the  base 
of  supply,  and  the  battle-field.  A  wagon-train  loaded  with 
medical  stores  had,  however,  been  sent  forward  from  the 
Sanitary  Commission  daily  for  some  time  to  meet  this  an- 
ticipated difficulty.  For  four  days  the  medical  director 
received  no  government  supplies,  and  the  wounded  were 
mainly  dependent  meanwhile  on  the  stores  of  the  Commis- 
sion. Within  one  week  after  the  battle  the  Sanitary  Com- 
mission had  distributed  by  its  agents  on  the  field  "2^,7t»o 
pieces  of  dry  goods — shirts,  towels,  bed-ticks,  pillows,  etc. 
— 30  barrels  of  old  linen  bandages  and  lint,  3128  pounds 
of  farina,  2620  pounds  of  condensed  milk,  5000  pounds  of 
beef-stock  and  canned  meats,  3000  bottles  of  wine  and  cor- 
dials, several  tons  of  lemons  and  other  fruit,  crackers,  tea, 
sugar,  rubber  cloth,  tin  cups,  and  other  conveniences."  It 
had  succeeded  in  transporting  from  the  purveyor's  office 
in  New  York  to  the  depot  at  Frederick  4000  sets  of  hos- 
pital clothing  and  120  bales  of  blankets.  This  must  serve 
as  a  sample.  At  Pcrryville,  Ivy.,  the  same  services  were 
rendered;  at  Gettysburg,  on  a  vastly  larger  scale.  An 
auxiliary  relief  corps,  supplementary  to  the  field  relief 
corps  (always  continued),  was  organized  in  May,  1804,  to 
look  after  the  wounded  left  behind  in  hospitals  as  the  army 
moved  on.  It  was  designed  to  secure  personal  ministra- 
tions to  the  wounded  by  chosen  men  responsible  to  a  su- 
perintendent ;  to  meet  the  wounded  as  they  were  carried  in 
ambulances  with  proper  food  and  stimulants,  and  secure 
them  tender  carriage;  to  assist  in  carrying  them  to  the 
hospitals,  and  there  look  after  their  comfort;  to  meet  both 
their  physical  and  moral  wants;  to  write  letters  home;  to 
provide  them  with  reading  and  consolation.  This  corps, 
sometimes  over  150  in  number,  was  composed  usually  of 
educated  men,  and  sometimes  of  refined  women,  frequently 
of  ministers  of  religion,  and  always  of  humane  and  self- 
consecrated  persons.  This  corps  established  "  feeding- 
stations"  to  meet  the  long  trains  of  ambulances,  full  of 
famishing  wounded.  < .  n  mutt  to  hospitals.  At  Belle  Plain 
and  Fredericksburg,  after  the  battles  of  the  Wilderness, 
they  rendered  great  services  to  humanity  and  performed 
all  the  duties  of  skilled  nurses.  This  corps  had  its  mar- 
tyrs; e.  tj.  William  Wilson,  treacherously  shot  by  guerillas 
during  his  efforts  to  promote  this  humane  service;  Charles 
II.  Stanley;  Prof.  Hadley  (of  the  Union  Theological  Sem- 
inary); Mrs.  Barlow,  wife  of  Maj.-Gen.  Barlow;  and  Miss 
Gibson,  perhaps  the  flower  of  female  heroism  and  devotion 
in  the  whole  service. 

It  may  be  stated,  as  an  evidence  of  the  sagacity,  enter- 
prise, and  comprehensiveness  of  the  plans  for  battle-field 
relief,  that  of  nearly  or  about  700  battles  or  bloody  skir- 
mishes in  the  whole  war.  it  is  estimated  that  the  Sanitary 
Commission  was  present  by  its  agents  and  stores  at  about 
600. 

Special  Relief  Service. — Besides  an  elaborate  machinery 
of  hospital  visitors,  field  relief  corps,  and  auxiliary  relief 
corps,  there  was  required,  as  experience  revealed,  a  \  cry 
large  ministration  to  men,  without  any  fault  of  their  own, 
in  what  may  be  called  "irregular  circumstances,"  put  be- 
yond the  reach  of  ordinary  government  or  army  care.  Early 
in  the  war  new  regiments,  often  under  incompetent  officers. 
arrived  at  Washington  and  other  centres  with  sick  men 
and  exhausted  soldiers,  compelled  to  walk  many  miles  to 
their  camps,  with  no  government  provision  of  food  for 
them  at  the  depots.  The  Sanitary  Commission  at  once 
established  near  the  principal  dep&ts  "soldiers'  home-." 
where  weak  and  sick  men  could  be  temporarily  received, 
restored  to  health,  and  forwarded  to  camp.  This  was  tho 
beginning  of  what  became  a  great  and  costly  service  of 
special  relief.  Its  several  objects  were — (1)  to  supply  the 
sick  men  of  arriving  regiments  with  medicines,  food,  and  care 
at  periods  of  confusion  and  under  circumstances  when  they 
could  not  be  obtained  "  regularly  ;"  (2)  to  furnish  lodgings, 
food,  and  furtherance  to  soldiers  honorably  discharged  from 
service  or  dismissed  from  general  hospitals  or  from  their 
regiments,  but  delayed  on  their  way  by  inability  to  pro- 
cure their  papers  and  pay;  (3)  to  communicate  with  dis- 
tant regiments  in  behalf  of  discharged  men  and  obtain 
their  corrected  papers  and  pay  when  too  sick  or  weak  to 
go  in  person;  (4)  to  act  as  unpaid  attorneys  for  soldiers 
too  feeble  to  present  their  own  claims  at  the  paymaster's ; 
(5)  to  aid  discharged  men  without  means,  if  worthy,  to 
reach  their  homes;  (6)  to  protect  disabled  soldiers  from 
swindlers  in  the  shape  of  ticket-agents  and  sharpers  on 
their  way  home,  procuring  them  railroad  tickets  at  reduced 
rates,  etc.  ;  (7)  to  see  that  discharged  and  paid  men  started 
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for  home  before  being  seduced  into  squandering  their  pay  ; 
(8)  to  make  reasonably  clean  and  comfortable  before  leav- 
ing for  home  discharged  soldiers  reduced  by  misfortune 

and  sickness  to  self-neglect:  (0)  to  meet  at  onoa  with  food 
and  other  aid  the  necessities  Of  sick  men  forwarded  in 
large  numbers  from  battle-fields  or  distant  hospitals;  111)) 
to  keep  a  watchful  eye  upon  all  soldiers  out  of  hospital, 
but  not  yet  in  service,  and  prevent  desertion  and  avoid- 
ance of  duty.  Important  soldiers'  homes  and  lodges  were 
established  at  Boston,  Hartford,  New  York,  Philadelphia, 
Cleveland,  Cincinnati,  Cairo,  Chicago,  Louisville,  Nashville, 
Memphis,  and  New  Orleans.  Forty  homes  and  Lodges,  in 
short,  were  sustained  by  the  Sanitary  Commission  in  its 
broad  field,  reaching  from  Washington  to  Brownsville,  Tex., 
and  from  Louisville,  Ky.,  to  Port  Royal,  B.  C.  Over4,5oo,ooo 
meals  and  over  1,000,000  nights"  Lodgings  were  thus  sup- 
plied, and  $2,500,000  of  soldiers'  wages  were  collected  by 
the  Sanitary  Commission.  The  care  of  wounded  men  en 
route  was  one  of  the  most  valuable  services  of  this  special 
relief  department;  at  one  time  -S00O  men  were  fed  for  two 
days  by  this  department. 

Convalescent  camps  —  immense  establishments  found 
necessary  by  government — were  one  of  the  chief  spheres 
into  which  the  special  relief  corps  penetrated.  2011,000 
men  passed  through  the  one  in  the  rear  of  Alexandria. 
The  Commission  placed  a  wonderful  wonum.  Miss  Amy 
Bradley,  at  the  head  of  its  volunteer  labors  in  this  eamp, 
where  for  two  and  a  half  years  she  and  her  assistants  ren- 
dered incalculable  service — (1 )  in  distributing  clothing 
among  the  needy  ;  (2)  procuring  dainties  for  the  sick  ;  (3) 
accompanying  discharged  soldiers  to  Washington  and  as- 
sisting them  in  obtaining  their  papers  and  pay;  (4)  fur- 
nishing paper  and  postage  and  writing  letters  home  for  the 
sick;  (5)  forwarding  money  home  by  drafts  that  cost 
nothing  to  the  soldier;  (6)  answering  letters  of  inquiry  to 
hospital  directors;  (7)  securing  certificates  of  arrears  of 
pay  and  getting  erroneous  charges  of  desertion  removed 
(the  Commission  saved  several  innocent  soldiers  from  being 
shot  as  condemned  deserters) ;  (8)  distributing  reading 
matter;  (\i)  telegraphing  the  friends  of  very  ill  soldiers; 
(10)  furnishing  meals  to  feeble  soldiers  in  barracks  who 
could  not  eat  the  regulation  food.  Miss  Bradley  assisted 
2200  men  to  secure  arrears  of  pay  amounting  to  $200,000. 
Prisoners  of  war,  while  in  prison  and  when  released  by 
general  exchange,  were  largely  and  promptly  relieved  and 
comforted  by  this  department.  Hev.  Frederick  N.  Knapp 
was  the  leading  spirit  in  this  whole  special  relief  service, 
and  organized  and  controlled  it  with  masterly  zeal,  hu- 
manity, and  success. 

The  Hospital  Directory. — This  was  an  organized  effort 
to  tabulate  and  keep  the  run  of  the  names  of  all  private 
soldiers  who  passed  through  the  general  hospitals,  so  that 
the  soldier's  friends  could  follow  him,  know  where  he  lay, 
if  he  lived  or  died,  and  what  became  of  him  when  out  of 
hospital.  The  central  office  at  Washington  was  opened  to 
the  public  Nov.  27,  1862;  branches  were  soon  established 
at  Philadelphia,  Louisville,  and  New  York.  Returns  were 
constantly  received  at  the  central  office  from  2.'»3  general 
hospitals,  with  the  names  of  their  shifting  occupants  and 
such  hints  about  their  condition  and  changes  of  place  as 
were  most  important.  The  hospital  directory  contained  in 
its  four  offices  the  names  of  over  tlOD.oui)  men,  with  the 
latest  information  procurable  in  regard  to  the  condition  of 
each  one  of  them.  Agents  of  the  directory  accompanied 
the  Supply  agents  to  the  battle-field  the  moment  battle  had 
Ceased  to  find  out  the  names  of  the  wounded,  and  to  assure 
them  that  information  should  at  once  hn  sent  to  their  friends. 
The  method  of  the  hospital  directory  was  simple  but  ef- 
ficient. Applicants  for  missing  men  or  men  not  heard  from 
at  home  communicated  the  name,  rank,  ami  regiment  of 
the  person  inquired  for,  and  the  place  he  had  been  last 
heard  from.  With  this  (duo  lie  was  followed  through  the 
book  and  hospitals  by  the  agents,  and  70  per  cent,  of  all 
such  inquiries  wen-  successfully  answered.  This  service 
was  unspeakably  grateful  to  the  people  ut  home;  none  re 
ceived  higher  praise.  An  immense  row  of  great  ledgers, 
stili  preserved  in  the  archives  of  the  Commission,  attests  the 
extenl  Of  this  work. 

Pension  Bureau  and  War- Claim  Agency, — This  agency, 
free  of  all  cost  to  soldiers,  was  designed  to  obviate  the  ig- 
norance or  inefficiency,  or  want  of  strength  to  win  their 
own  way  or  to  secure  correct  papers,  among  thousands  of 
soliers  passing  through  the  homes  an  1  lodges  of  the  Com 
mission.  Delay  and  exposure  often  increased  the  illness 
of  feeble  applicants)    The  Sanitary  Commission  established 

ft  lodge  just  opposite  the  paymaster's  office,  and  spread  a 
table  at  which  50  invalid  soldiers  were  sometimes  seen 
seated  together,  comfortably  waiting  their  turn  at  the  pay- 
master's. After  the  war  closed  this  bureau  expanded  Into 
a  olalm  agency  for  soldiers,  widows  and  orphan-,  by  vrhioh 
about   57,000    claims  were  put   in  proper  shape,   missing 


testimony  secured,  and  $7,500,000  collected  at  a  saving  ol 
half  a  million  of  cost  to  the  soldiers — claims  which  could 
probably  never  have  been  carried  through  the  government 
offices  if  not  thus  as>isted,  or  at  only  too  late  a  period  to  be 
serviceable. 

War  <<<i><;,tKt  Scurvy, — The  first  appearance  of  symptoms 
of  seurw  in  the  armies  of  the  Tennessee  and  the  Cumber- 
land led  the  Sanitary  Commission  to  make  an  urgent  call 
on  the  fanners  of  the  Nnrth-wesl  for  a  gratuitous  supply  of 
vegetables.  Within  a  month  15,001)  bushel-  were  gathered 
without  cost  from  a  region  where  the  government  had  been 
unable  to  purchase  any.  and  were  sent  forward  to  the  army, 
largely  meeting  the  exigency  and  di  il  ing  out  the  ditt 
Eight  barrel.-  of  potatoes  B  daj  were  furnished  by  the  San- 
itary Commission  to  each  field  hospital,  besides  othei  vege- 
tables, pickles,  saner-kraut,  etc.  To  keep  up  the  supply 
after  the  farmers' stores  had  given  out.  the  Commission 
established  hospital  gardens  at  Murfreesboro',  Nashville, 
Chattanooga,  Knoxville.  and  Newberne,  from  which  abun- 
dant fresh  vegetables  were  drawn  for  the  si<*k  and  convales- 
cent and  for  many  other  soldiers.  At  Vioksburg,  where 
the  soldiers  were  depressed  by  the  long  delay,  the  climate, 
and  the  crowded  condition  of  boats  and  barracks,  Dr.  New- 
berry, the  distinguished  representative  of  the  Commission 
at  Louisville  ami  head  of  the  Western  department,  pushed 
constant  sup]  dies,  by  the  hearty  co-operation  of  (mil  I  riant, 
into  the  camp,  and  furnished  a  large  part  of  the  comforts 
and  luxuries  that  reached  the  sick  and  the  desponding. 
His  services,  and  tb>08C  of  1  >r.  Wan  iner,  were  of  the  highest 
value  in  fighting  off  the  symptoms  of  scurvy  and  typhoid 
by  extra  supplies  of  sanitary  food  and  antiscorbutics. 
After  the  fall  of  Yicksburg  the  Pittsburg,  Cleveland,  and 
Cincinnati  branches  of  the  Sanitary  Commission,  haven- 
port,  la.,  Quinoy  and  Alton,  111.,  New  Albany,  End.,  Lou- 
isville, Ky.,  Chicago,  all  vied  with  eaofa  other  in  supplying 
the  agents  of  the  Commission  with  boatloads  of  stoics  tor 
the  heroes  who  had  achieved  so  difficult  a  victory.  The 
following  list  will  show  the  nature  ami  amount  of  the  arti- 
cles issued  from  the  Sanitary  Commission  depot  at  or  near 
Yicksburg  to  the  Army  of  the  Tennessee  during  the  four 
months  ending  Sept.  1,  1S03 :  (Jroeeries,  2360  pounds ; 
wines  and  liquors,  2833  bottles;  butter,  5839  pounds;  ap- 
ple-butter, 30  gallons;  eggs,  2470  dozen;  pickles,  obli- 
gations; molasses,  85  gallons;  potatoes,  7696  bushels;  ale 
and  cider,  3139  gallons;  ice,  47,^07  pounds;  crackers, 
2(5.517  pounds;  codfish,  13,593  pounds;  corn  meal,  21^5 
pounds;  tea,  1589  pounds;  relishes,  002  bottles;  lemons, 
25,200;  hospital  furniture,  2102  articles;  fans.  4700; 
crutches,  05  pairs;  mattresses,  191);  spices,  2000  papers; 
comforts,  2429;  pillows,  41157;  sheets,  1(020 ;  drawers, 
13,230  pairs;  farina,  2125  pounds;  sago,  etc.,  2125  pounds; 
bed-sacks,  1121;  pillow-eases,  0511;  .-hiits,  7000;  dress- 
ing-gowns, 740;  socks.  421*  pairs;  slippers,  1504  pairs; 
bandages,  50  bands;  fruit.  7330  cans;  dried  fruit,  15,208 
pounds;  dried  beef,  1  (96  pounds  ;  condensed  milk.  11,282 
cans.  The  hospitals  at  Memphis,  Yicksburg.  Hatches, 
Helena,  Duval's  Bluff,  Little  Rook,  Pine  Bluff,  Lrowns- 
ville,  and  Fort  Smith  were  supplied  from  the  steamer  Dun- 
leith  in  the  hands  of  the  Sanitary  Commission,  which  con- 
stantly refilled  at  the  storehouse  at  Cairo,  from  the  stores 
furnished  by  the  branches  in  the  North-west,  distributed 
its  cargo  to  the  naval  vessels  on  the  White  and  Arkansas 
rivers,  and  relieved  the  ports  they  visited,  if  not  always 
adequately,  yel  t"  a  most  serviceable  degree. 

In  June,  L863,  the  Army  of  the  Cumberland  set  out  to 
take  Chattanooga  over  a  barren  region,  mountainous  and 
ill-inhabited,  a  poor   railroad,  held   1'v  the  enemy,  the  only 

communication   between   M nrfreesboro1  and   Chattanooga 

except  by  dangerous  wagon-toads.  Gen.  Roseorans  had 
about  80,000  effective  men,  22,000  artillery  horses.  3000 
private  horses,  36,000  mules,  requiring  immense  supplies 
of  forage.  All  the  food  fir  men  and  horses  bad  to  he 
brought  from  Louisville,  300  miles  away,  and  3000  frcight- 
oarS  were  required  to  do  this  business.  Of  course,  the 
medical  supplies  had  to  be  greatly  limited.  Kosecrans's 
lines  of  communication  with  his  base  were  several  times 
interrupted  by  the  enemy's  temporary  successes.  By  the 
course  (d*  events  tho  Army  of  the  Cumberland  became 
blockaded  at  Chattanooga,  and  it  is  easy  to  sec  how  limited 

its  means  became  of  relieving  the  10,000  wounded  men  left 
on  its  hands  after  the  battle  of  Chiokamauga.  For  a  month, 
ami  until  the  enemy  were  driven  by  (Jens.  Hooker  and  W. 
.1.  Smith  from  Lookout  Mountain,  the  whole  army  lived  On 
the  scanty  wagon-supply  accompanying  it^  march  and  in- 
tended only  for  a  few  days'  OSOJ  10,000  mules  died  of  star 
ration;  starvation  was  imminent  for  the  men,  and  retreat 
for  a  time  seemed  the  only  safety.  The  medical  depart- 
ment was  greatly  embarrassed  in  its  service.  A  portion  of 
the  Sanitary  train  (of  which  17  wagon-loada  bad  been  in- 
tercepted and  destroyed  by  tho  enemj  in  the  S< 
Valley)  managed  to  get  through* — seven  wagons  loaded  with 
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condensed  milk,  beef-stock,  rags,  bandages,  and  hospital 

ga  with  iii«-  Brsi  anny- 

train  irhioh  arrived  there.     Three  more  wagons  afterward 

.   wagon  Loads  constituted  almost 

Icnce  of  the  hospitals  until  the  Tuesday 

an  1  We  Inesda;  succeeding  the  battle.    To  proi  id.  R 

■    d  crossing  the  mountain!  from 

Chatl  ii.  v,  here  the  depol  of  the  Sanitary 

.  i  ommi  ■  reeding  Bta- 

i  mte  of  the  unbalances,  which  admin- 

■   lief  to  the  man;  wounded  waj  I  i 

n  lnt<  i    in  iliis  army  was  oni    i  I   i  i    i     arj 

rom  lark  of  me  una  of  transportation.    'I  b< 

■  i  ,,i    the  waiting  I  o  »pa  was  from  scurvy  and 

i,  due  to  ba  ol  their  t I-      I  o 

.  ,i  this  Bnemy  the  I  ommission  made  desperate  efforts 

irove  the  did  of  the  whole  army.     During  the  month 

of  -Ian.,  1864,  th<  '  the  single  dCpoi 

brills  3428  bu shell  of  potat  lee,  157  bushels  of  onions, 

B74S  gallon  ■  of  pickles,  13,662 

dried  fruit,  etc.—- all  antiscorbutics.    The  uos- 

piti  i  gardens  established  el  Chattanooga  by  the  Commis- 

fcide  I  materially  in  the  following  months  in  improi  ing 

the  diet  of  the  army.     The  estimate  1  ralue  of  the  regeta 

-bus  furnished  from  Apr.  15  to  Nov.  i ■».  L864,  was  iat 

,375.70.     The  beleaguered  forces  of  Gen. 

Bnrnside  at  Rnoxville  had  the  same  close  attention  of  the 

- 

In  tin*  rear  of  the  active  campaigners  was  a  large  foree 
requiring  hardly  lesa  attention;  and  feeding  stations  and 
trot  ions  to  die  great  hospitals,  and  aid  in  easing  the 
transportation  of  the  wounded,  sometimes  for  hundreds  of 
miles,  from  held  or  regimental  hospitals  to  a  general  hos- 
pital, were  the  ordinary  forms  of  service.  The  hospital 
ear  on  india-rubber  springs,  which  one  of  the  commis- 
sioners, l>r.  Kli-lia  Harris,  had  invented  and  perfected,  was 
multiplied  and  pnt  to  constant  use  in  transporting  the 
woundr. 1  long  distances,  and  gave  an  aggregate  of  im- 
mense relief  to  the  agonies  of  thousands  of  wounded  men. 
In  the  great  hospitals  at  Nashville,  where  Rev.  Mr.  Ingra- 
ham  and  Judge  Koot  were  the  visitors  of  the  Commission 
(100, <mi)  men  in  six  months  passed  through  them),  immense 
were  rendered,  material  and  moral,  to  the 
siok  and  wounded  from  the  store-rooms  of  the  Commission ; 
from  supplies  of  delicacies  for  the  use  of  the  "light-diet 
kit  do  ii  l,  n  here  ladies  cooked  and  distributed  them  ;  from 
Bnpplj-hospital  visitors  to  hospitals  find  camps,  seeking 
oni  oases  requiring  special  care;  in  supplying  State  agents 
ami  agents  of  the  Christian  Commission  with  the  means 
of  meeting  the  calls  of  their  clients;  and  in  supplying 
ml  hospital  trains  with  what  they  lacked 
after  the  government  had  furnished  what  it  could.  This 
lasted  until  good  and  sufficient  stores  and  care  from  the 
regular  authorities  were  rendered  possible  by  full  commu- 
ni cation  and  B  more  complete  order  and  system. 

The  Commission  then  resolved  to  throw  its  energies  into 
preparations  for  Sherman's  army  in  its  campaign  for  the 
capture  of  Atlanta.  Before  it  began.  3000  barrels  of  veg- 
etables and  large  supplies  of  condensed  milk,  beef,  stimu- 
lants, under-clothing,  and  bandages  were  sent  to  Chatta- 
nooga, and  from  early  in  May  to  the  close  of  July  about  100 
tons  a  week  of  additional  stores  were  forwarded.  Our 
army  established  over  '.WW  hospitals  of  a  rude  kind  in  the 
woods  on  its  devious  and  protracted  way.  Each  one  of 
hospitals  was  viBited  by  agents  of  the  Commission, 
and  no  less  than  twenty-four  wagon-loada  of  sanitary  stores 
wore  distributed  close  to  the  line  of  battle  during  the  ten 
days  before  the  railroad  at  Aok worth  was  reached  by  the 
army.  At  feeding  stations  in  the  rear  more  than  1 7,000 
mealfl  were  furnished  up  to  July  14. 

Throughout  the  while  West  the  affairs  of  the  Sanitary 
Commission  had  been  managed  so  prudently  that  the 
generals  in  the  field,  front  Hens.  Grant  and  Sherman  down 
to  their  lowest  BUOOrdinates,  were  on  the  most  friendly  and 
confidential  relations  with  its  agents,  and  did  their  utmost 
by  army  orders  and  pcr-omil  labor  to  aid  and  advance 
tlnir  humane  work.  This  was  seldom  as  true  in  the  East. 
I  wo  dd  be  only  to  repeat  the  same  story,  with  varia- 
tions to  Bui  iimstanees,  if  we  went  to  the  Army 
of  the  Potomac  and  followed  it  to  the  heights  opposite 
Fredericksburg,  an  1  Baw  the  work  of  the  Commission  there. 
This  army  was  much  belter  supplied,  if  is  true.  Still,  the 
medical  officers  welcomed,  in  the  distress  caused  by  an  un- 
expected snowstorm  early  in  December,  the  supply  which 
could  not  elsewhere  be  had  of  1800  blankets,  900  quilts, 
'  woollen  shirts.  4439  pairs  of  woollen  drawers,  and 
0  pair-  of  woollen  Stockings.  The  wounded  after  the 
battle  of  Fredericks!' i  I'tly  removed  by  rail  to 
pia  ''reek,  where  the  Sanitary  Commissioners  at  once 
established  at  the  landing  "a  feeding  and  reli 
where  on  the  first  night  of  its  existence  over  600  men  were 


fed  and  carol  for.  After  the  defeat  at  Chancellorsville  the 
grounded  probably  suffered  more  than  on  any  occasion  in 
the  war.  as  not  only  the  regular  medical  service,  but  the 
supplementary  service  of  the  Sanitary  Commission,  was 
baffled  by  the  fortunes  of  war.  The  Sanitary  Commission 
.  -  accompanied  the  army  on  its  forced  marches  to 
I  iburg,  its  wagons  continually  replenished  from  Wash- 
ington, and  its  BUpplies  freely  given  to  surgeons'  orders 
during  all  the  skirmishes,  fatigues,  and  privations  of  that 
midsummer  march.  The  most  extensive  preparations 
were  made  by  the  Commission  to  meet  the  wants  of  the 
impending  crisis,  the  inevitable  and  perhaps  final  conflict 
of  two  equal  armies — 100,000  men  on  either  side.  Ex- 
perienced officers  were  sent  to  Frederick.  Baltimore,  Phila- 
delphia, and  Harrisburg,  and  a  systematic  daily  communi- 
cation Kept  np  between  them  and  the  agents  with  the  army, 
while  supplies  were  accumulated  and  concealed  at  different 
points  near  to  the  expected  field  of  battle.  In  the  early 
conflicts  of  the  two  armies,  on  July  1  and  2,  many  of  our 
men  were  wounded,  and  the  surgeons  received  prompt  as- 
sistance from  two  wagon-loads  of  sanitary  supplies  which 
had  reached  Cemetery  Hill  the  night  before.  The  hospitals 
of  the  1st,  2d,  3d,  5th,  11th,  and  12th  corps  were  very  ma- 
terially aided  from  these  stores  on  this  first  day  of  a  gen- 
eral engagement.  The  empty  wagons  were  at  once  sent 
back  to  Fredericksburg  and  reloaded — one  to  return  rid 
Westminster,  the  other  by  the  direct  route.  Dr.  McDon- 
ald, in  charge,  and  Rev.  Mr.  Seandlin,  one  of  the  mOBt 
earnest  and  effective  Sanitary  Commission  agents,  with 
two  laboring-men  in  the  service,  were  captured  by  the 
cavalry  of  the  retreating  rebels,  marched  to  Richmond,  and 
confined  for  months  in  Libby  Prison.  At  this  very  hour 
the  Sanitary  Commission  was  taking  care  of  men  from  the 
rebel  side  with  just  as  much  tenderness  as  of  its  own 
troops;  and  this  it  did  always  when  the  enemy's  wounded 
fell  into  our  hands.  Before  railroad  communication  be- 
tween Gettysburg  and  the  North  was  restored,  the  first  and 
most  pressing  wants  of  the  wounded  had  been  materially 
relieved  by  the  energy  with  which  the  Sanitary  Commis- 
sion forced  its  supplies  forward  by  its  independent  trans- 
portation. When  communication  by  rail  was  fully  estab- 
lished, the  Commission  poured  its  stores  into  Gettysburg 
in  immense  amounts.  Large  quantities  of  fresh  provisions 
were  sent  every  day  from  Philadelphia  in  "refrigerating 
cars."  The  following  table  will  give  some  notion  of  the 
relief  the  people  sent  to  Gettysburg  during  the  ten  days 
succeeding  the  battle  through  the  hands  of  the  Sanitary 
Commission.  Each  morning  the  supply-wagons  of  the 
division  and  corps  hospitals  were  at  the  doors  of  the  Sani- 
tary Commission  stoi'ehouse,  and  went  away  laden  with 
what  was  needed.  If  the  stores  asked  for  were  not  on 
hand  they  were  telegraphed  for,  and  by  the  next  train 
arrived  and  were  delivered.  The  personal  services  ren- 
dered in  the  hospitals  to  sick  and  dying  men,  to  men 
waiting  amputation,  to  men  forwarded  by  rail  and  fed  on 
the  way  by  its  agents,  were  enormous  and  indispensable. 
Tabic  of  Supplies  distributed  by  the  Sanitary  Commission 
at  Gettysburg  in  the  ten  days  succeeding  the  Battle, 

Articles  of  Sustenance.  I  Canned  fruit,  cans 582 

Fresh  poultry  and  mut-  :  £anm?d  °yst?rs.  ™ns 

ton, pounds. 11,000  !  £«*?/  ?ficnes'  **rs 


Fresh  butter,  pounds 6,430 

Eggs,  dozen 8,500 

Fresh  garden  vegetables, 

bushels 675 

Fresh  berries,  bushels 48 

Fresh  bread,  loaves 1 2.900 

Ice,  pounds 20.000 

Concentrated     beef-soup, 

pounds  3.S00 

Concentrated  milk, 

pounds 12,500 

Prepared         farinaceous 

i I,  pounds 7,000 

Dried  fruit,  pounds 3,500 

Jellies  ami  conserves, jars  2,000 

Tamarinds,  gallons 750 

Lemons,  boxes 116 

Oranges,     "    46 

Coffee,         pounds 850 

Chocolate,        "      891 

Tea,  "     426 

White  sugar,    "      G.Son    Spmiges, 

Syrups,  bottles 783    Combs, 

Brandy,     "     1,250    Buckets, 

Whisky,    "     1,168   Soap  (caetile), pounds 

Wine,  "      1,148    Oil  silk,  vards. 

Ale,  gallons COO 

Biscuits,    crackers,    and 

rusks,  barrels 134 

Preserved  meats,  pounds..     500 

Preserved  fish,  pounds 3,600 

Pickles,  gallons 400 

Tobacco,         pounds 100 

Indian  meal,       "       1,621 

Starch,  "      1,074 

Codfish,  "       3,848 


72 

::02 
42 


Catsup,  jars, 

Articles  of  Sustenance, 

Vinegar,  bottles 

Jamaica  ginger,  jars 

Articles  of  Clothing. 

Drawers  (woollen),  No 

"        (cotton),      ''  

Shirts  (woollen)        "  

"      (cotton)  "  

Pillows,  "  

Pillow-cases,  "  

Bed-^acks,  "  

Blankets,  "  

Sheets,  "  

Wrappers,  "  

Handkerchiefs,         "  

Stockings!  woollen!,  pairs  3,060 

"         (cotton),        '*      2,258 

Bed-pans,  No..     728 

Towels  and  napkins,    M  ..10.000 


24 

43 

5,310 
1,833 

7,158 

3,266 

2,114 

264 

1,630 

1,007 

274 

508 

2,659 


;oo 
1,500 
300 

250 
300 




Tin  basins  and  cups,  No. 

Old  linen,  barrels 110 

Water-tanks,  No 7 

Water-coolers,  " 46 

Bav    rum    and    cologne, 

Dottles 225 

Fans,  No 3,500 

Chloride  of  lime,  barrels..  11 
Shoes  and  slippers,  pairs..  4,000 
Crutches,  pairs 1,200 
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Lanterns,  No 180  |  Paper,  quires 237 

Candles,  pounds 350    Pants,    coats,   and   hats, 

Canvas,  square  yards 300       pieces 189 

Mosquito-netting,  pieces.....  648  j  Plaster,  rolls 10 

Want  of  space  compels  us  to  pass  rapidly  over  the  work 
of  the  Commission  in  the  battles  of  the  Wilderness,  nevei 
perhaps  bo  laborious  and  affective.  By  two  steamboats, 
two  barges,  and  forty-four  1-horse  wn^uis  of  its  own  it 
conveyed  200  tons  of  stores  to  advantageous  points,  while 
it  employed  200  relief  agents  in  personal  services  to  the 
wounded.  From  May  3  to  12  the  Union  army  Buffered  a 
loss  of  :i:lll0  killed  and  :10,000  wounded,  and  the  Sanitary 
Commission  was  busy  in  aiding  the  humane  and  efficient 
Dr.  Cuyler,  medical  director,  in  the  work  of  assuaging  their 
Bufferings.  At  Port  Royal,  White  Bouse,  and  City  Point 
their  work  went  on  equally  efficiently.  The  money  re- 
quired by  the  Sanitary  Commission  during  the  months  of 
May  and  June  to  supplement  the  supply  for  the  wants  of 
the  army  in  Virginia  alum-  amounted  to  $515,000.  Munis 
Island,  Olustee,  an!  Newborns,  owing  to  the  marshy  cha- 
racter of  the  soil,  required  and  received  special  attention 
from  the  Commission  in  seeking  tu  drive  off  the  effects  of 
malarious  poisons ;  and  Gen,  Gillmore  would  willingly  tes- 
tify to  the  efficient  service  of  Dr.  Marsh  and  his  assistants 
of  the  Sanitary  Commission  in  sustaining  the  health  of 
his  troops  before  Charleston,  S.  0.  At  and  alter  the  ter- 
rible siege  of  Fort  Wagner  the  Commission  rendered  im- 
mense help  by  its  antiscorbutics,  ice,  and  other  comforts, 
so  that  its  flag  was  saluted  by  the  grateful  regiments  as 
they  passed  its  station.  Its  agents  were  specially  fortunate 
in  Bupplying  the  wauls  of  the  troops  after  the  unexpected 
battle  of  Olustee  in  Florida,  whoro  a  terrible  deficiency  ex- 
isted in  the  medical  supplies  of  the  government.  Gen. 
Burn  side's  army  in  North  Carolina,  from  the  character  of 
the  soil  and  climate  there,  suffered  from  scurvy,  and  was 
attacked  at  Newberne  and  Beaufort  with  yellow  fever. 
Every  one  of  the  Sanitary  Commission  agents,  except 
Dr.  Page,  was  prostrated  with  the  fever.  Dr.  Hand,  the 
medical  director,  showed  himself  a  hero  in  the  danger,  but  he 
was  most  zealously  supported  by  the  Sanitary  Commission 
inspector,  Dr.  Pago,  and  together  they  conquered  the  pes- 
tilence at  the  risk  of  their  lives,  and  principally  by  means 
of  a  reorganization  of  the  board  of  health,  with  800  negroes 
sot  to  work  to  purify  the  town.  In  the  department  of  tho 
Gulf  the  work  of  the  Sanitary  Commission  was  admirably 
administered  by  Dr.  Crane  and  Dr.  G.  A.  Blake,  who  con- 
tinued at  New  Orleans  until  the  close  of  the  war,  doing 
most  efficient  service.  Dr.  Newberry  sent  down  cargo  after 
cargo  of  vegetable  food  to  Dr.  Blake,  who  distributed  it 
among  the  garrisons  at  isolated  points  on  the  Gulf,  the  Red 
River,  and  to  posts  in  Texas. 

Spet  fal  inspection  <•/  hotpitale  was  one  of  the  duties  un- 
dertaken by  the  Sanitary  Commission.  It  organized  a 
corps  of  sixty  physicians  and  surgeons  of  assured  position, 
under  Dr.  Henry  G.  Clark  of  Boston  as  inspector-in-chief, 
who  visited  all  the  general  hospitals  in  the  country,  and 
reported  in  a  thorough  and  exhaustive  manner  (in  2500 
folio  pages)  by  tho  month  of  May,  1863,  to  the  medical 
committee  of  the  Sanitary  Commission,  consisting  of  Dr. 
\V\  II.  Van  Buren,  Dr.  0.  K.  Agncw,  and  Dr.  Wolcott 
Gibbs,  who  prepared  the  instructions  under  which  Dr. 
Clark  and  his  corps  acted.  The  object  was  to  obtain  such 
information  in  regard  to  the  practical  management  of  the 
hospitals  as  might  furnish  suggestions  to  the  surgeon-gen- 
eral for  improvements  in  the  system.  What  effective  aid 
the  Commission  offered  it  might  be  invidious  to  the  excel- 
lent government  administrators  of  the  hospitals  to  state. 
But  it  is  certain  that  our  army  hospital  system  attained  an 
excellence  never  reached  in  any  country  before;  and  it  is 
lamentable  that  the  lessons  it  learned  and  taught  have  been 
since  so  generally  disregarded  in  the  hospital  buildings 
erected  by  civilians,  which  are,  almost  without  exception, 
discreditable  to  the  medical  science  and  art  of  the  country. 
It  is  almost  impossible  to  find  now  in  civil  use  what  is 
known  abroad  with  honor  and  admiration  as  "the  Ameri- 
can hospital;"  and  this  is  a  disgrace  to  our  intelligence 
and  humanity. 

liitrr.m  of  Vital  Stntintic*. — The  most  scientific  and  per- 
manently valuable  part  of  tho  work  of  the  Sanitary  Com- 
mission   was    its    early -begun    and    persistent  ly-i tinued 

effort  to  collect,  tabulate,  and  turn  to  account  such  returns 
as  a  system  of  careful  inspection  could  supply  touching  the 
effects  of  applied  or  neglected  hygiene,  of  diet,  of  long 
in  arching  and  ln-a\  \  equipment,  of  tent  and  fixed  hospitals; 
the  mortality  of  young  recruits;   the  influence  of  climate, 

age,  drill,  nationality,  of  previous  upations,  or  state  of 

education  upon  soldiers ;  the  height]  weight,  strength,  and 
force  of  the  enlisted  in  en.  Of  camp  inspections,  I  182  wcro 
received,   representing  about  S70   regiments.      These,   eon 

ducted  according  t<»  \*'ry  careful  tonus  prepared  in  the 
bureau,  were,  after  being  filled  by  the  inspectors,  all  tabu- 


lated and  grouped  in  a  way  to  convey  very  valuable  infor- 
mation t«,  the  Commission  in  its  effort  to  correct  abuses 
and  .-often  hardships  and  dangers.  But  a  vast  amount  of 
facts  of  not  immediate  practical  use,  but  of  great  scientific 
value,  were  collected  bj  the  bureau  in  matters  of  profound 
interest  to  Btudenta  ot  anthropology,  to  life  insurance,  and 
bo  the  whole  science  of  vital  statistics;  which  are  either 
already  available  in  Dr.  B.  A.  ii< odd's  rcalh  precious  re- 
port,  or  can  be  examined  in  the  archives  of  the  Commission, 
arranged  for  preservation  in  theAetor  Library.  Mr.  Fred 
eriok  Olmsted,  the  fertile,  tl ugh,  and  accurate  first 

era!  secretary  of  the  Sanitary  Commission,  to  whom  the 
executive    management    u  a  -     for    two    wars    BO  judiciously 

confided  by  the  board,  did  few  things  greater  in  bis  term 

of  office  than  the    inauguration  Of  the  bureau    of  vital 

tistics;    his  report  of  the  statistics  of  the   battle  of   Bull 

Run  was  tho  first  scientific  attempt  to  generalize  the  cat 
of  our  disaster ;  it  began  the  work  which  was  enlarged  un- 
der -Mr.  E.  B.  Elliott,  Mr.  T.  J.  0' Conn  ell,  and  ftnaJlj  .-till 
more  effectively  under  Dr.  Gould,  until  the  bureau  ol  vital 
statistics  became  one  of  the  most  creditable  and  one  of  the 
most  fruitful  portions  of  the  work  of  the  Sanitary  Com- 
mission. Its  reports  have  made  it  known  to  the  whole 
Scientific  world,  and  probably  it  has  added  more  new  and 
valuable  facts  to  the  science  of  \ital  statistics  than  any 
one  contribution  at  any  time. 

Financial  History  of  fAi  Commiation. — The  earliest  call 
for  aid  published  by  the  Commission  was  dune  21,  1861,  in 
two  brief  papers — one  addressed  to  the  people  at  large,  the 
other  to  life  insurance  companies.  It  received  from  all 
sources  up  to  Sept.  I,  $13,630,  a  gum  soon  exhausted,  and 
with  grave  uncertainty  whether  it  could  be  renewed.  Up  to 
.Mar.  28,  1862,  the  commission  bad  received  onlj  $53,720, 
while  its  expenses  were  continually  increasing,  and,  if  it 
went  on,  must  evidently  increase  rapidly  and  in  a  greater 
ratio.  In  Mar..  1862,  it  looked  as  if  the  Sanitary  Com- 
mission must  disband  for  want  of  funds,  but  its  board 
were  resolute  to  try  the  experiment  to  the  last  gasp  of 
their  strength.  The  services  of  the  Commission  in  its 
hospital  transport  system,  which  cost  it  $20,000  per  month 
(although  the  hire  of  its  steamers  was  paid  by  the  govern- 
ment), began  to  tell  upon  the  public,  and  at  the  darkest 
moment  money  camo  flowing  in.  in  comparatively  small 
sums,  but  from  a  wdde  number  of  contributors,  almost  all 
convinced  by  their  own  observation  or  experience  of  the 
services  the  Com  mission  was  rendering.  The  financial 
infancy  of  the  Commission  ended  in  Sept.,  L862.  Till  that 
time  it  bad  lived  from  hand  to  mouth,  never  sure  of  a 
month's  continued  solvency.  The  treasurer  reported  at  the 
ninth  session  of  tho  board  that,  its  receipts  to  Sept.  It', 
lsi;i\  had  been  $158,501.  Thus  far,  its  receipts  had  been 
chiefly  from  New  York,  Philadelphia,  and  Boston,  but  now 
they  began  to  come  in  from  all  parts  of  the  country:  and 
either  in  money  or  valuable  supplies  they  became  consider- 
able, lint  it  was  the  munificence  of  California,  and  the 
Pacific  States  following  her  lead,  that  first  made  a  great 
impression  on  the  public  of  the  needs  and  possibilities  of 
the  Commission.  California,  and  her  sixers,  remotest 
from  the  war  and  least  able  to  contribute  men.  indulged 
their  patriotism  and  gave  relief  to  their  pent-up  sympa- 
thies with  the  national  cause  by  pouring  out  their  money 
like  water.  And,  fortunately  for  the  Commission  and  the 
country,  they  adopted  the  Sanitary  Commission  as  their 
almoner.  The  first  glorious  contribution  from  California 
of  $100,(100,  by  telegraph  dated  San  Francisco  Sept  10, 
1862,  was  the  making  and  saving  of  the  Sanitary  Commis- 
sion. Supplies  had  been  coming  in  out  of  all  proportion 
to  the  money  necessary  to  move  and  distribute  them.  The 
more  the  Commission  received  of  goods  to  aid  the  soldier, 
the  more  embarrassed  it  was  for  money  to  forward  and 
apply  them.  But  this  splendid  thing  done  for  the  soldiers 
by  distant  California,  the  first  in  magnitude  and  in  power 
of  surprise,  awoke  a  general  enthusiasm.  Only  fourteen 
days  later  California  sent  another  donation  of  equal 
amount,  and  from  that  date  its  donations  to  the  Sanitary 
Commission  became  systematic,  and  averaged  probably 
$30,000  per  month  while  the  war  lasted!  From  that  date, 
after  every  great  battle,  money  and  supplies  came  pouring 
in  from  other  quarters,  but  with  each  OI  them  came  :v  still 
greater   drain  on  the   stores   and   the  treasury.      About  this 

time  [the  beginning  of  1864)  a  series  of  great  fairs  was  in- 
augurated, either  by  ofiiecrs  of  the  Commission  or  by  its 
friends,  in  aid  of  its  treasury  or  of  the  independent  treas- 
uries of  its  branches.  They  occurred  at  Chicago,  Cincin- 
nati, Cleveland,  Pittsburg.  Albany,  Baltimore,  Host  on. 
llrooklyn,  L.  t.,  New  York,  Philadelphia,  and  many  other 
towns  and  cities.  The  net  product  reached  tho  enormous 
sum    of  $2,736,868.84.       The    total    amount    in    n c\     n 

-  eived  from  the  people  by  the  Sanitary  Commission  up  I  • 
May   1, 1866,  was  14,062,014.26.     But  at   least  $2,00 

i ■(■  were  i  ui-ed  in  its  interest  by  it.-  brandies,  u  Inch  they 
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expended  themselves,  and  which,  though  equally  aemce- 
able,  never  osme  into  its  treasury.     Gratuitous  transporta- 
I  ;,,,.!  express  companies  end  free  oommu- 
;.%  telegraph  lines  saved  the  Commisaion  al  least 
two-thirds  of  the  eosl  in  these  necessary  department*  ol 
its  work.    The  aggregate  value  of  the  services  rendered 
public  i"  wis  Commission  has  been  estimated  at 
No  officer  or  member  of  the  Commission,  ex- 
cepting i  ■■"  -■  who  lefl  other  occupations  to  de- 
rots  their  whole  time  to  the  work,  ever  received  a  dollar 
,  ,   .     But  it  had  al  some  periods  600  persons, 

from  phj  ■  I  Burg< s  to  oooke  and  teamsters,  upon 

.    n  bo  wars  reoeii  ing  its  support  at  armj  rates,  as 
to  gi  ids  ol  servioe,  and  Its  other  expenses  were 
The  finances  ol    the  Commission  received  a 
punotiliottS    oare    under    the    lead    of    lieorge    Tetnpleton 
i  lawyer  and  man  of  the  highest  character,  its 
only  treasurer 'through  the  war.  who  gave  l hi-  most  serupu- 
ution  to  rouohers  and  accounts,  and  under  the 
i  ol  tin-  Commission  submitted  his  books  to  three 
Messrs.  \.  \.  Low,  Jonathan  Sturgis,  J.  J.  Aator, 
Jr..  who  employed  an  expert  to  examine  them  from  time 
to  time  ana  report  their  audit,  without  finding  a  single 
daw,  through   the  whole  life  of  the   Commission.     Mr. 
services  were  held  in  the  strongest  respect 
tude  by  his  fellow-commissioners  and  the  public 
acquaints  I  with  hi.-  solid  devotion  :  and  his  recent  death  has 
not  diminished  the  Bonss  of  them  among  his  old  fellow- 
workers.     The  sources  of   the  money   contributions,  ami 
their  amount,  will   be  found  in  the  following  table,  taken 
from  the  official  report  of  the  Commission  : 

Rscstpti  of  tkt    U,  S.  Sanitary   Gommitnon  from  June  27, 

1861,  to  Jan,  L  1866. 

Maine |24,938  13  Italy 

Ni  s  Hampshire 21,926.84  Turkey 

Vermont 8,621.17  China 

Massachusetts 15,53-J.ou  Japan 

I  a  rough  Bos-  \V.  8.  armv 

ton  branch) Wfi.3%.60  U.S.  navy 

Rhode  Island 11,828.96  Boston    and     New 

('••mii-i'iieut y, 418.551     England  Fair 

■i  J'd  (States  Tonkers,  X.  Y 

6,683.76  Flushing, L.  I. .  Fair 
2'29.:i28.71  Brooklyn  and  Long 
20,741.23      Island  Fair, 


not  designated 

New  V-rk 

New  Jersey  — 


SflO.no 

50.00 

2,989.90 

5,000.00 

1,738.80 

19U.00 

50.noo.no 

12, .00 

8,934.32 


Pennsylvania 12,736  77  Schuyler  co.  (N.  Y.) 


305,513.83 


Del  an  are 

Maryland 

Dlst'ct  <>t"<  'olumbia. 

Virginia 

Ohio 

Indiana 

Illinois 

Michigan 

\\  i-  onsin 

Iowa 

Minnesota 

Kentucky. 

Louisiana, 

North  Carolina 

ornla 1,283,977.81 

Nevada 107,642.96 

Oregon 79,406.94 


775.00      Fair 1,287.48 

5,913.95  Albany  fN.  Y.)Fair       80,000.00 
12,124.53  Metropolitan  (New 

7ii3.HO      York)  Fair 1,184,487.72 

16,049.50  Warwick,     Orange 
1,264.15      co.  (>\  Y.)  Fair....         1,432.73 
4,342.50  rVkeepsie   (N.  Y.) 

691.30      Fair 16,192.27 

916.00  HornellsvilkMN.Y.) 

13.50,     Fair 800.00 

67  Bo  South  Adaras(Mass.) 

6,608.05      Fair 3,087.04 

3,177.25  Maryland  State 

no 


(Baltimore)  Fair..  40,234.54 
Wheeling  (Va.)Fair  2,500.00 
Great  Centra]  Fair, 

Philadelphia 1,035.398.9*5 

Wash.  Territory 20,918.92  Unknown  sources...        3,952.26 

Idaho  Territory 5,301.31  J  Interest  on  U.S.  cer- 

Colorado  Territory.        1,025.001    tificates 37,771.71 

Nebraska  Territory  10.50  Interest  on  deposits 

Vancouver's  Island.         2,195.61       in  Nassau    Bank, 

(rich  Islands...       17,955.51  ]     Brooklyn 1.923.G3 

Chill 5,376.79  Interest  on  deposits 

Peru 2,002.001     in  Fourth  Nation- 
Buenos  AyrSB 18,412.85      al  Bank,  N.  Y 3,154.15 

tuba. 23.001  Receipts    from    ad- 

Costa  Rica 84.00      vertisements     in 

Canada 441.48      Sanitary  Bull-tin..        2.1G0.00 

Midland 150.00  Receipts  from  sub- 
England 11,145.331    ecriptionsfor&SR- 

Bcotland 14.78      Wary  Bulletin I9i.su 

France 3,550.00!  Contributions       to 

m     branch  I     medical  fund 197.00 

il'ari-  13,372.72  Proceeds  from  sales 

London  branch of  furniture,  sur- 

Belglum 100.00      plus  stores,  etc 72,298  07 

Gearmwj 843.22|       Total  amount...$4,924,480.99 

Notes  I)  For  a  tabic  of  disbursements  we  must  refer  to  the 
official  Ifiatary,  by  C.  .1  stille,  where  an  audited  account  will  be 
:  ..n  p  -"'17,  Appendix.— (2)  The  estimated  value  of  sup- 
i ■..  j  senl  the  CommiSBion,  in  various  kinds  of  dry  goods,  raw 
material  and  mad-'  up,  vegetables,  fruits,  vines  and  cordials,  and 
all  else,  i>  rough!;  estimated  al  815,000,000. 

Internal  OrganiMation. — The  original  board,  named  by 
the  medical  bureau  and  the  secretary  of  war  after  ad- 
vising with  the  originators  of  the  plan,  consisted  of  nine 
person*— Rev.  I>r.  H.  W.  Bellows,  Prof.  A.  D.  Baohe,  Prof. 
Wolcotl  QibbSf  I>r.  Jeffries  Wvuian.  Dr.  W.  B.  Van  Buren, 

Dr.  Samuel  O.  Hi. we.  K.  I  .  \V i.  surgeon  t\  S.  A..  G.W. 

Cullum,  I  .  S.  A..  \.  K.  Shiras,  IT.  S.  A.,  with  power  to  add 
as  many  more  associates  as  they  deemed  necessary.  The 
order  of  the  secretary  of  war  creating  the  Commission  is 


dated  June  9,  1S01.  Immediately  after,  Elisha  Harris, 
M.  !>..  <;.  T.  Strong,  Esq..  J.  8.  Newberry,  M.  D.,  F.  L. 
Olmsted,  Esq.,  Bishop  T.  M.  Clark.  Horace  llinney,  Jr., 
Esq.,  wereadded,  and  later  Hon.  K.  W.  Burnett,  Hon.  Mark 
Skinner.  Hon.  Joseph  Holt,  Rev.  J.  W.  Heywood,  Fainnan 
Rogers,  Esq.,  J.  Huntington  Woleott,  Esq.,  C.  J.  Stille, 
Esq.,  Ezra  a.  BAcCagg.  During  the  early  months  of  the 
war  the  board  met  in  Washington  (where  excellent  quar- 
ter- were  provided  by  the  government)  once  in  every  six 
neck.-,  but  after  the  first  year  its  sessions  were  held  quar- 
terly. Tin*  board  had  a  general  supervision  of  the  work, 
the  defining  of  its  policy  and  measures,  which  were  com- 
mitted to  secretaries,  heads  of  bureaus,  and  agents  for  exe- 
cution. The  board  held  twenty-three  sessions,  usually  four 
or  live  days  each.  To  them  was  presented  by  the  general 
secretary  a  sketch  of  the  work  founded  on  the  reports  of 
the  heads  of  the  various  bureaus — of  Inspection.  Statistics, 
Special  Relief,  War-Claim  Agency,  Hospital  Record,  the 
Treasury,  and  the  Branches  in  the  Home-field.  The  pres- 
sure and  complexity  of  the  business  soon  compelled  the 
board  to  appoint  from  its  members  a  standing  committee 
charged  with  all  the  responsibility  of  the  Commission  dur- 
ing the  intervals  of  its  sessions.  This  committee  consisted 
of  Rev.  Dr.  Bellows.  Dr.  W.  H.  Van  Buren,  Prof.  Woleott 
Gibbs,  Mr.  E.  T.  Strong,  and  Br.  C.  R.  Agnew,  to  whom 
Mr.  C.  J.  Stille  was  afterward  added.  It  was  necessary 
that  this  standing  committee  should  be  constituted  of  gen- 
tlemen living  near  each  other,  as  their  meetings  were  held 
necessarily  daily,  and  the  city  of  New  York  thus  became 
their  head-quarters.  For  four  years  their  daily  meeting 
was  scarcely  intermitted,  except  on  Sundays.  The  care, 
anxiety,  and  labor  thrown  upon  them  in  explaining,  de- 
fending, and  maintaining  the  deliberate  policy  of  the  Com- 
mission, anticipating  its  wants,  arranging  and  addressing 
public  meetings,  planning  financial  schemes,  meeting  the 
exigencies  of  the  field-work  by  summoning  supplies  and 
forwarding  them  to  distant  depots,  settling  delicate  ques- 
tions with  the  government,  the  army,  and  its  own  agents, 
was  something  which  only  the  immense  excitement  of  the 
times,  and  the  growing  interest  and  success  of  their  humane 
work,  could  have  enabled  professional  men — every  one  of 
them  with  numerous  public  duties  besides — to  bear. 

But  the  burden  of  the  labor  fell  upon  the  general  sec- 
retary at  the  head  of  the  central  office  at  Washington.  Mr. 
F.  L.  Olmsted  occupied  this  post  for  the  first  two  years ; 
and  it  is  not  too  much  to  say  that  he  impressed  his  genius 
upon  the  Commission,  which  had  originated  with  others,  in 
such  a  way  as  to  make  it  doubtful  whether  without  his  fine 
power  of  organization,  his  in0uence  with  subordinates,  his 
experience  in  great  undertakings,  and  his  extraordinary 
powers  of  concentrated  attention  upon  what  he  undertakes, 
it  would  have  survived  its  youth.  He  was  succeeded  by 
Dr.  J.  Foster  Jenkins,  who  was  promoted  for  his  prudence, 
faithfulness,  and  high  medical  and  general  intelligence  from 
a  lower  office  in  the  Commission  to  this  important  post, 
and  labored  effectively  for  two  years  in  it  until  his  health 
broke  down.  He  was  succeeded  by  Mr.  John  S.  Blatch- 
ford,  who  brought  rare  power  of  order,  industry,  and  zeal  to 
the  work,  and  specially  distinguished  himself  by  his  suc- 
cess in  organizing  the  war-claim  and  historical  bureau,  and 
finally  by  closing  up  the  long-protracted  business  of  this 
involved  and  widely-related  enterprise.  The  office  at  Wash- 
ington, with  its  several  bureaus,  presented  all  the  extension, 
aoth  ity,  order,  subordination,  and  checks  and  balances  of  a 
great  commercial  house.  Dr.  John  S.  Newberry  at  Louisville, 
the  Western  secretary,  had  a  large  force  of  clerks,  inspectors, 
and  agents  under  him  admirably  managed.  The  office  of 
the  standing  committee  in  New  York  was  the  scene  of  con- 
stant hard  work  under  Mr.  Benjamin  Collins,  assisted  by  Mr. 
C.G.  Lathropand  Mr.  S.  H.  Stebbins,  accomplished  account- 
ants. Considering  the  fiduciary  nature,  the  extent  and  growth 
of  this — probably  the  largest  work  of  volunteer  benevolence 
ever  carried  on  in  the  same  space  of  time  or  under  similar 
circumstances — it  is  gratifying  to  remember  how  generous 
the  trust  of  the  public  was  in  the  integrity  and  wisdom  of 
its  administrators,  and  how  little  friction  of  a  harmful  kind, 
notwithstanding  its  constant  difficulties,  it  suffered  in  its 
anomalous  relations  to  the  government  and  the  army  and 
navy. 

This  long  yet  imperfect  digest  of  the  work  of  the  U.  S. 
Sanitary  Commission  is  mainly  taken  (though  with  the 
help  of  a  full  personal  knowledge  of  the  general  facts  and 
internal  policy  here  set  forth)  from  the  official  Hinttn-y  of  the 
Sanitary  Qommiarion,  so  ably  written  by  one  of  its  mem- 
bers, Mr.  Charles  J.  Stille.  now  provost  of  the  University 
of  Pennsylvania,  and  with  his  concluding  words,  we  end 
this  article:  "However  opinions  may  differ  in  regard  to 
the  policy  of  the  government  or  the  strategy  of  the  generals 
during  the  late  war,  the  organized  sympathy  and  care  of 
the  American  people  for  those  who  suffered  in  their  cause 
Stands  out  alone  in  its  ever-fresh  beauty  from  the  dark 
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background  of  civil  strife,  and  mast  always  and  every- 
where cull  forth  the  homage  and  admiration  of  mankind. 
It  is  the  true  glory  of  our  ago  and  our  country,  one  of  the 
most  shining  monuments  of  its  civilization.  -May  it  ever 
prove  a  hcacon  to  warn,  to  guide,  and  to  encourage  those 
who  in  future  ages  and  other  countries  may  be  afflicted  W  itli 
the  dire  calamity  of  war !" 

List  of  iht:  Members  of  the  U.  8.  Sanitary  Commission 
ami  it*  Officers. — Henry  W.  Hollows,  I>.  ]>..  New  York, 
president;  Alexander  Dallas  Bache,  LL.D.,  Washington, 
D.  C,  vice-president;  George  T.  Strong,  Esq.,  Now  \  ork, 
treasurer;  W,  II.  Van  Burcn,  M.  lb,  Now  York,  0.  R. 
Agnew,  M.  D.,  New  York,  Prof.  WoleoM  Gribbs,  M.  lb,  New 
York,  medical  committee;  Fred.  Law  Olmsted,  Esq.,  New 
York,  general  secretary:  Prof.  John  S.  Newberry,  M.  ])., 
Louisville,  Ky.,  Western  secretary;  Klislia  Harris.  M.  lb. 
New  York  ;  Charles  J.  Stillc,  Esq.,  Philadelphia,  official  his- 
torian ;  S.  Gh  Howe,  M.  D.,  Boston;  Ht.  Rev.  T.  M.  Clark, 
Providence,  H.  I.;  Horace  Hinnev,  Jr.,  Esq.,  Philadelphia, 
Pa.;  Hev.J.lI.  Heywood,  LouieviUe,  Ky.;  Son.  B.  W. 
Burnett,  Cincinnati,  0. ;  Hon.  Mark  Skinner,  Chicago,  III.; 
Hon.  Joseph  Holt,  Washington,  D.  C. ;  J.  Huntington 
Wolcott,  Esq.,  Boston,  Mass.  ;  Ezra  B.  McCagg,  Esq.,  Chi- 
cago, 111.;  fFairman  Rogers,  Esq.,  Philadelphia,  Pa.; 
X  Robert  C.  Wood,  M.  D.,  U.  S.  A.  j  g  ((.  \Y.  Cullum,  U.  8. 
A.;    ||  Alexander   E.  Shiras,    U.  S.  A. 

Henry  \V.  Bellows. 

Sanitary  Science,  a  term  of  recent  origin,  defined 
by  a  high  authority,  Dr.  Mapother,  as  "an  application  of 
the  laws  of  physiology  and  general  pathology  to  the  main- 
tenance of  the  health  and  life  of  communities  by  means  of 
those  agencies  which  are  common  and  in  constant  use." 
It  is  therefore  nearly  a  synonym  of  " preventive  medicine " 
and  ''state  medicine,"  and  in  many  of  its  practical  aspects 
has  been  treated  under  the  bead  of  HYGIENE  (which  sec). 
Kecent  commentators  have  shown  the  probability  that 
many,  if  not  all,  the  minute  directions  for  daily  life  con- 
tained in  the  Mosaic  code  were  based  upon  the  views  then 
prevalent  in  regard  to  hygiene,  and  a  similar  origin  may 
be  ascribed  to  the  Spartan  code  attributed  to  Lycurgus, 
while  the  vast  public  works  for  drainage  and  sewerage  in 
Homo,  and  the  appointment  of  archiatri  popularea  or  state 
physicians,  testify  that  sanitary  science  was  not  unknown 
to  the  rulers  of  that  empire.  During  the  Middle  Ages,  how- 
ever, the  widespread  contempt  of  the  body  and  of  all  ma- 
terial things  which  was  inculcated  by  the  ascetics  of  the 
Church  of  Koine  effectually  prevented  the  adoption  of  any 
public  sanitary  measures  ;  and  it  was  not  until  an  advanced 
period  of  the  nineteenth  century  that  public  hygiene  was 
recognized  as  a  science  of  vast  intrinsic  importance.     To 

the  Labors  of  Dr.  Souths 1  Smith  (1788-1861),  Edwin 

Chadwiok  (b.  L801),  Dr.  Edwin  Lankester  (1814-74),  Dr. 
William  Fare  (b.  1807),  Dr.  Lyon  Playfair  (b.  1819),  and 
Dr.  Edmund  A.  Parkes  may  be  chiefly  ascribed  the  benefi- 
cent movement  in  England  which  has  resulted  in  the  es- 
tablishment of  sanitary  science  upon  a  firm  basis — the  ap- 
pointment of  hoards  of  health  in  all  the  cities  of  Great 
Britain  and  Ireland,  and  even  in  most  of  the  smaller  towns, 
the  division  of  that  kingdom  into  health-districts,  and  the 
passage  by  Parliament  of  very  numerous  measures  directly 
inspired  by  those  enorgetic  reformers.  To  their  labors, 
again,  is  largely  due  the  somewhat,  later  development  in 
the  U,  S.  of  similar  administrative  reforms,  which  received 
an  incalculable  impetus  from  the  medical  department  of  the 
military  service  during  the  civil  war — a  school  in  which 
nearly  all  the  American  sanitary  reformers  of  the  present 
day  were  trained. 

Among  the  more  important  antecedents  to  sanitary  sci- 
ence may  be  mentioned  tho  establishment  of  quarantines  in 
the  fourteenth  century,  the  discovery  of  vaccination  in  the 
eighteenth  century,  ami  its  enforcement  by  government, 
and  the  appearance  of  the  Asiatic  cholera  in  Europe  in 
18112,  the  latter  being  a  phenomenon  which  in  England, 
France,  Germany,  and  the  U.  S.  had  tho  result  of  directly 
leading  to  searching  investigations  of  tho  conditions  of 
public  health  and  disease,  especially  in  crowded  cities.  In 
England  a  poor-law  was  enacted  in  1834,  embracing  a  pro 
vision  for  the  appointment  of  a  medical  commission  to 
supen  isc  its  execution,  and  its  first  elaborate  Report  on  the 
Sanitary  Condition  of  the  Laboring  Population  of  Cheat 
Britain  1 1 8  L2)  has  been  characterised  as  "  the  true  Btarting- 

point  id'   modern    sanitary    legislation."      The   "health-nf- 

towns  commission/1  the  first  fruits  of  the  preceding  pub- 
lication, issued  valuable  Reports  in  1S||  ami  1845,  which 
in  turn  gave  rise  to  the  "metropolitan  sanitary  commis- 
sion," in  both  of  which  the  organizing  genius  was  Mr. 
Edwin  Chadwiok,  while  the  emineni  physioians  above 
named  imparted  '•determinate  method  and  an  approach  to 

*  These  gentlemen  never  took  their  seats. 

;  Resigned  1864.  I  Resigned  Deo.,  1864. 

{Resigned  Feb.,  1864.  |  Resigned  Dee.  n,  1SG4. 
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scientific  exactness  "  to  the  vast  accumulation  ,,|  d  ita  pre- 
sented  in  the  Report*  of  the  years  L847  and  |st^.  The 
public  health  department  in  the  privy  council  was  organ- 
ized in  1858.  Al  the  present  day  sanitary  science  in  Eng- 
land may  truly  be  said  to  have  sensibly  Lengthened  the 
average  duration  of  human  life,  to  have  contributed  in  no 
slight  degree  to  the  health  and  comfort  of  all  classes  ol  the 
nation,  ami  by  the  numerous  associations  which  have  been 
formed  for  its  promotion  to  have  become  a  recognized  power 
of  the  highest  order  in  the  state.  It-  influence  is  also 
highly  beneficial  in  an  incidental  manner  a-  conducting  to 
the  scientific  treatment  of  man  j  economic  subject*  which 
have  heretofore  been  abandoned  to  the  crude  {peculations 
of  political  theorists  or  regulated  in  accordance  with  ill- 
understood  class  interests. 

In  the  U.  S.  boards  of  health  have  been  constituted  in 
all  the  larger  cities  most  of  them  dating  from  a  period  sub- 
sequent to  the  close  of  the  civil  war  ( 1865).  The  ••  metro- 
politan board  of  health  of  the  Stale  of  New  5Tork,"  insti- 
tuted in  L868,  was  in  1870  transformed  into  the  "  board  of 
health  of  the  health  department  of  the  city  of  New  fork,  ' 
and  under  both  names  has  published  valuable  Annual  Re- 
ports. Those  of  L866,  1867,  and  1868  were  from  the  pen 
of  the  sanitary  superintendent,  Dr.  Edward  B.  Dalton  (b. 
1834,  d.  1872),  who  also  wrote  an  article  on  the  history  and 
management  of  the  metropolitan  board  of  health  in  the 
North  American  Review  (Apr.,  1868).  Under  the  manage- 
ment of  Dr.  Moreau  Morris,  assisted  by  Prof.  Charles  I'. 
Chandler,  Ph.  lb,  as  analytical  chemist  (the  hitler  in  L873 
appointed  president  of  tho  board,  which  position  he  ^till 
retains),  and  by  lu  district  inspectors,  much  has  been  done 
toward  rendering  the  city  of  New  York  habitable,  but  the 
field  for  the  labors  of  that  board  is  so  vast,  and  the  dis- 
cretionary powers  confided  to  it  so  limited,  that  further 
legislation  is  urgently  required,  as  well  as  the  establish- 
ment of  sanitary  instruction  in  every  public  school. 

The  literature  of  tho  subject,  though  recent,  is  of  consid- 
erable bulk,  and  rapidly  increasing;  it  will  here  be  suffi- 
cient to  direct  attention  to  Dr.  Edmund  A.  Parkes'  Manual 
of  Practical  Hygiene  (1864),  Dr.  Gairdner's  Public  Health 
in  Relation  to  Air  and  Water  (1862),  Dr.  A.  P.Stewart's 
M,  d leal  "in/  Legal  Aspects  of  Sanitary  !!•  form  (1867), 
Dr.  K.  lb  Mapotber's  Lectures  mi  Public  Health  (186fl  ■ 
Fuller  bibliographical  references  will  he  found  under  tho 
title  HYGIENE.     (See  also  the  articles  FERMENTATION,  GeR-H- 

Theory  of  Disease,  Disinfection,  Food,  Gymnastics, 
Respiration,  Sewer,  Ventilation,  and  Vital  Statis- 
tics.) Porter  C.  Bliss. 

San  Jacin'to,  new  county  of  S.  E.  Texas,  on  Trinity 
and  San  Jacinto  rivers,  has  a  rolling  surface  and  a  fertile 
soil.     Cap.  Cold  Spring.     Area,  500  sq,  m. 

San  Jacinto,  p. -v.  and  tp.,  San  Diego  co.,  Cal.    P.  92. 

San  Jacinto,  v.,  Harris  co.,  Tex.,  on  Buffalo  Bavou. 
P.  172. 

San  Jacinto,  a  river  of  Texas,  rises  in  Walker  co., 
and  Hows  S.  B.  120  miles  to  San  Jacinto  Bay,  an  arm  of 
Galveston  Bay,  is  navigable  15  miles,  and  gives  name  to 
the  famous  battle  fought  on  its  banks  in  1836.  (See  San 
Jacinto,  Battle  of,  by  C.  G,  Forshey.) 

San  Jacinto,  Battle  of.    This  closing  battle  of  the 

war  of  Texan  independence  was  fought  Apr.  21,  1836, 
in  S.  E,  Texas.  2  miles  S.  W.  of  the  junction  id'  San  Jacinto 
River  and  Buffalo  Bayou,  near  the  bay  of  the  Bame  name. 
tien.  Houston,  in  command  of  the  Texan  forces,  had  been 
gradually  falling  back  eastward,  toward  San  Jacinto  River 
and  Bay.  before  the  advance  of  the  Mexican  army  under 
Gen,  Antonio  Lope/  de  Santa  Anna  from  the  W.  The 
whole  sparse  population  was  Seeing  in  the  same  direction, 
Harrisburg,  the  seat  of  government,  waB  abandoned  on  the 
18th,  and  on  the  same  evening  was  burnt  by  the  pursuing 
army.  The  armies  were  marohing  on  parallel  lines,  Hous- 
ton's objeot  being  to  reach  the  rivet  and  bold  command 
of  the  ferry  at  its  mouth;  Santa  Anna's,  to  eut  off  hi-  re- 
treat and  capture  him.    They  reached  the  bay  boundary 

aluio-t  simultaneously,  and  took  position  within  a  mile  of 
each  other.  Houston's  better  knowledge  of  the  country 
bad  enabled  him  to  strike  the  exact  point  desired;  and 
here  they  determined  t"  fight.  On  the  20th  some  pretty 
severe  skirmishing  took  place,  with  but  little  result.  On  the 
L*  1  >t  the  battle  was  fought,  sudden,  desperate,  and  decisive. 
With  the  cry,  "  Remember  the  Alamo!"  the  Texana  made 
their  charge,  and  at  the  expiration  of  a  single  hour  Santa 

Anna  bad  lied,  and  the  whole   of  his  army  not  slaughtered 

in  the  action  had  surrendered.  The  force  of  the  Mexicans 
waa  1536;  that  of  the  Texans,  about  700.    Their  loss  was 

8  men  killed   and  25  Wounded  ;   among  the   latter  was  (Jen. 

Houston,  slightly  wounded  in  the  ankle.  When  Gen. 
Santa  Anna  was  brought  in  prisoner,  ibf  soldiers,  burning 
for  rovonge  for  his  atrocitioa  oommitted  on  the  prisoners 

of  tho  Alamo  and  Fannin's  command,  clamored    for  his 
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life,     mm  |ei  and  mure  politic  measures  prevailed,  however  j 

an,l  „| I  inuoenoe  to  secure  the 

in-  parole  was  accepted 

Burnet     How  well  il  was  kept  history  ba     re 

oorded.    This  battle,  however,  ended  the  struggle  for  Texan 

indepondi  n  ''•  ''■■  PoRSHBr. 

Banjio  Saneyoshi,  b.  in  Kioto  (now  oalled  Baikio), 

it  1830,  i  I  imilj  :  edu 

Mil  oare,  both  in  ••"!'- 

I  CI -  lib  ratnre.    Before  the  late  revolution  be 

.1  similar  high  rank  took  a  decided  Btand 
the  polioj  of  On'  lair  i   ■     in,  irhi  i 13  wi 

I  if  urn  il ii"  I  1   and  eon  i( 1  to  the 

I I  mm  daimioe  for  confinei  ■>     "  ''■    '■ 

and  in  1864,  he  bea i art  officer  to  the  teiino,  and 

was  notod  for  his  oontinned  opposition  to  the  t; a  and 

for  his  teal  in  the  progressive  affairs  ol  the  empire;  earlj 
in  1808,  and  Immediately  after  the  change  oi  government, 
he  was  made  vioe  prime  minister,  and  in  July,  1871, 
elevated  to  the  rank  of  dajio-dai  tin.  He  is  by  nature 
a  trui-  conservative,  and  bo  ever  been  popular  with  the 
people.  *'■  *•  p-  Bahhakd. 

Snn  Joaqain',  oounty  of  Central   California,  inter- 

i  by  Ban  .1 |uin   Rivor,  and  watered  by  its  tribu- 

,  the  Mokelumno,  Calaveras,  and  Stanislaus  riversj 
lies  between  some  outlying  Bpurs  of  the  Coast  Range  on 
the  S.  W.  and  the  Sierra  Nevada  on  the  X.  E.j  is  traversed 
atral  Pacifio,  Stookton  and  Copneropolis,  and  Stook- 
t,',ii  and  \  i  alia  R.  I;-.;  1ms  a  nearly  level  Burfaoe,  well 
I  foi  agriculture,  and  contains  considerable  tracts 
of  "  tnli-  "  or  unreclaimed  swamp-land.  Important  manu- 
factures are  being  rapidly  introduced.  Wheal  and  barley 
are  produced  ill  vast  quantities;  wine,  hay,  butter,  cheese, 
and  wool  are  important  Btaplej,  and  domestic  animals 
abound.     Cap.  Stockton.     Area,  1452  sq.  m.     P.  21,050. 


San  Joaquin,  tp.,  Sacramento  co.,  Cal.     P.  1073. 

San  Joaquin,  tp.,  Stanislaus  co.,  Cal.     P.  1015. 

Sun  Joaquin  River,  rises  in  Fresno  co.,  Cal.,  and 
after  a  S.  W.  course  to  the  Tulare  Slough  it  turns  N.  W., 
traverses  the  magnificent  valley  which  bears  its  name,  and 
at  last,  joining  with  the  Sacramento,  falls  into  Suisun  Bay. 
\l  high  water  tlie  outflow  of  the  Tulare  system  of  lakes  is 
disobarged  by  tin.' San  Joaquin,  which  is  navigable  to  Stock- 
ton for  large  steamers  for  a  good  part  of  the  year,  and  small 
steamers  ran  ascend  275  miles  higher.  The  river  is  some 
350  miles  long. 

San  Jose,  city,  cap.  of  the  republic  of  Costa  Rica,  in 
the  proi  inoe  of  the  same  name,  in  hit.  10°  56'  N.,  Ion.  83° 
!  .i  w  ,  about  midway  between  the  Pacifio  and  the  Caribbean 
Sea,  15  miles  X.  W.  from  C'artago,  the  anoient  capital,  with 
which  it  is  connected  by  a  railway,  now  in  course  of  con- 
struction between  Puerto  Limon  and  Punta  Arenas,  is  in  a 
picturesque  and  fertile  valley  at  the  base  of  the  Barba 
and  Oartago  volcanoes,  4500  feet  above  the  sea;  is  regu- 
larly laid  out,  but  ill  built,  having  no  edifices  of  archi- 
tectural merit.  It  has  several  educational  institutions,  in- 
cluding a  university,  to  which  arc  attached  a  medical  de- 
partment, a  museum,  and  a  chemical  laboratory  ;  has  2 
banks,  the  National  and  the  Anglo-Oostarican;  is  connected 
with  Punta  Arenas,  its  seaport,  by  the  only  tolerable  car- 
riage-mad in  the  country,  and  exports  large  and  increas- 
ingly valuable  quantities  of  coffee  by  way  of  the  steamers 
of  the  Panama  and  San  Francisco  lines.     P.  26,000. 

San  Jose,  tp.,  Los  Angeles  co.,  Cal.     P.  474. 

San  Jose,  p. -v.  and  tp.,  cap.  of  Santa  Clara  co.,  Cal., 
in  the  heart  of  the  beautiful  Santa  Clara  Valley,  50  miles 
due  S.  from  San  Francisco,  and  30  miles  from  the  Pacific 
Ocean,  is  connected  with  San  Francisco  by  railroad  on  the 
W.  side  of  the  northern  arm  of  San  Francisco  Bay,  and 


State  Normal  School,  San  Jose,  Cal. 


with  the  overland  railroad  by  a  branch  road  on  the  E.  side 

of  the  bay.     It  is  als nnected  by  rail  with  the  southern 

ion  of  the  state.    Tl ity  contains  a  public  library, 

.  the  oollege  of  Notre  Dame  for  young  ladies, 
with  buildings  and  grounds  valued  at$500,000,  the  San 
.in  ■  Institute  and  Bu  ine  -  I  >llo  >.  7  line  pul, lie-school 
buildings,  the  State  normal  Bchool,  the  finest  court-house  in 

the  Stal  :  •-'"". a  theatre,  :;  large  public  halls, 

and  many  other  excellen!  public  buildings  and  elegant 
private  residences.    Tie  tutiful  park  of  400 

.  n  miles  distant,  containing  numerous  mineral  springs, 
with  which  it  i-  connected  by  a  magnificent  avenue  lined 
with  four  rows  of  tree-,  the   aveni  co  ting  over 

00.    Tl ity  is  embowered  in   il  ,  and 

shrubbery,  ami  with  a  most  equable  and  delightful  climate 
throughout  the  rear  is  regarded  by  touri  if  the 

most  beautiful  inland  towns  on  the  continent.  It  li  I 
banks,  2  daily  ami    1  weekly  new -papers,  and  1  monthly 


agricultural  journal.  Staple  products  of  the  city  and  val- 
ley, wheat,  wine,  dried  and  canned  fruits,  tobacco,  etc.  P. 
of  v.  9088;  of  tp.  3420. 

J.  .1.  Owen-,  En.  Daily  and  Weekly  "  Mercury." 

San  Jos6,  p.-v.,  Allen's  Grove  tp..  Mason  co.,  111.,  on 
Jacksonville  division  of  Chicago  and  Alton  R.  II. 

San  Juan',  town  of  the  Argentine  Republic,  province 
of  San  Juan  de  la  Frontera,  is  tolerably  well  built  and 
in  a  fertile  and  well-cultivated  district  on  the  river  San 
Juan.     P.  8353. 

San  Juan,  county  of  Washington  Territory,  embracing 
the  islands  of  San  Juan,  Orcas.  Lopez,  Blakely,  Decatur, 
Shaw,  Waldron,  Henry,  Spiedan,  Stuart,  and  Sucia,  and 
several  islets,  all  lying  in  Pugetfs  Sound  between  the  main- 
land and  Vancouver  Island.  They  were  formerly  included 
in  Whatcom  co.,  and  the  possession  of  several  was  disputed 
between    Great   Britain   and   the    U.    S.    (see   Sax    Juan 
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Boundary  Question);  but  after  the  award  of  the  em- 
peror of  Germany  (Oct.,  L872)  they  were  in  1873  erected 
into  a  county.  The  islands  of  San  Juan  and  Orcas  have 
each  an  area  of  about  <>0  sq.  in.,  Lopez  about  30  sq.  m..  the 
nS#rcraate  °f  ^ie  county  being  200  so;,  m.  The  population 
of  Ban  Juan  was  in  1870^  376,  exclusive  of  un  English 
garrison;  that  of  Orcas  108,  and  of  Lopez,  48;  of  the 
county  (including  7-  Indians),  554.  The  islands  are 
mostly  mountainous  and  well  wooded,  but  have  some  fertile 
prairie-lands  Deposits  of  coal  and  limestone  have  been 
found.     Cap.  Friday  Harbor. 

San  Juan,  tp.,  Los  Angeles  co.,  Cal.     P.  445. 

San  Juan,  tp.,  Monterey  co.,  Cal.     P.  2638. 

San  Juan,  a  river  of  Central  America,  120  miles  in 
length,  forming  tho  outlet  of  Lake  Nicaragua  into  the 
Caribbean  Sen,  and  in  tho  lower  half  of  its  course  the 
boundary  between  tho  republics  of  Nicaragua  and  Costa 
Rica.  Its  depth  varies  from  2  to  20  feet,  and  navigation  is 
rendered  difficult  by  live  rapids;  but  small  steamers  have 
ascended  through  its  whole  course,  which  forms  a  part  of 
the  contemplated  Nicaraguan  interoeeanic  ship -canal,  for 
which  purpose  extensive  improvements  in  the  channel  or 
the  construction  of  lateral  canals  will  be  necessary.  Tho 
mouth  of  the  river  has  more  than  once  changed,  and  tho 
best  entrance  is  now  in  the  territory  of  Costa  Rica. 

San  Juan  Uouiidai  \  Question.  The  island  of 
San  Juan,  in  the  Gulf  of  Georgia,  on  the  Pacific  coast  of 
North  America,  lying  midway  between  lat.  4S°  and  4'J° 
N.,  and  in  Ion.  128°  W.,  is  tho  largest  of  the  group  of 
islands  between  the  Straits  of  Fuca  and  tho  continent.  It 
is  bounded  N.  by  the  Gulf  of  Georgia,  E.  by  the  Straits  of 
San  Juan,  and  S.  ami  W.  by  the  Straits  of  Fuca.  This 
island  owes  its  celebrity  to  the  fact  that  it  was  seized  and 
occupied  by  the  British  government  in  1859,  and  immedi- 
ately afterward  by  an  American  force  under  the  orders  of 
Gen.  Harney,  the  U.  S.  claim  to  the  island  being  deemed 
indisputable.  To  prevent  a  collision  between  the  English 
and  U.  S.  forces,  tho  late  Lieut.-Gen.  Scott,  then  at  tho 
head  of  the  army,  was  sent  to  San  Juan  and  to  the  local 
English  authorities  at  Vancouver,  who  ultimately  arranged 
for  a  joint  occupancy  of  the  island  until  its  ownership  could 
be  settled  by  diplomacy  between  the  U.  S.  and  Great  Brit- 
ain. From  that  period  until  tho  negotiation  of  the  Treaty 
of  Washington  in  1871  the  two  governments  labored  in  vain 
to  arrange  this  question,  but  without  success.  Six  different 
times  the  British  government  proposed  arbitration,  but  in 
every  instance  the  U.  S.  rejected  the  offer,  on  the  ground 
that  our  right  to  the  island  was  as  perfect  as  it  is  to  any 
part  of  the  N.  W.  coast  S.  of  lat.  49° ;  that  tho  treaty  of 
June,  1846,  did  not  give  to  Great  Britain  the  shadow  of  a 
claim  to  one  square  foot  of  land  or  water  S.  or  W.  of  tho 
Straits  of  Fuca  and  the  Canal  do  Haro;  that  tho  U.  S.  had 
an  indisputable  right  to  continue  the  line  of  49°  N.  from 
tho  Lake  of  the  Woods  and  the  Rocky  Mountains  due  W. 
to  the  Pacific  Oecan,  cutting  off  the  southern  portion  of  tho 
island  of  Vancouver;  and  that  we  only  waived  that  right 
as  an  act  of  grace  and  comity  to  a  friendly  power,  and  con- 
sented that  the  line  of  boundary,  after  reaching  the  middle 
of  the  Gulf  of  Georgia,  should  deflect  to  the  southward  and 
pass  through  the  Straits  of  Fuca,  so  as  to  leave  untouched 
the  island  of  Vancouver;  and  for  no  other  jmrposea  what- 
ever. 

When  (in  1818)  the  claim  of  Great  Britain,  that  "the 
channel  which  separates  the  continent  from  Vancouver's 
Island,"  as  set  forth  in  the  treaty,  did  not  mean  the  Canal 
do  Haro,  but  a  smaller  passage  far  to  the  eastward,  and 
which,  for  the  purposes  of  the  claim  thus  set  up,  was  named 
Roaurio  Strait*,  nearly  all  the  parties  who  were  connected 
with  the  treaty  of  1846  were  still  living,  and  of  course  the 
impudent  claim  that  under  that  treaty  Great  Britain  was 
entitled  to  nearly  nil  the  islands  in  the  Gulf  of  Georgia  S. 
of  hit.  49°  was  treated  almost  with  contempt.  Whenever 
urged,  we  refused  to  listen  to  it;  and  finally  Great  Britain 
proposed  arbitration.  This  was  promptly  rejected,  on  the 
ground  that  there  was  nothing  about  which  to  arbitrate, 
the  words  of  the  treaty  of  IS  1(1,  drawn  by  the  English  min- 
ister "I  foreign  affairs j  having  definitively  fixed  and  settled 
the  line  of  boundary  ;  ami  to  each  anil  every  subsequent 
proposal  to  arbitrate,  live  in  number,  the  U,  S.  invariably 
returned  the  same  reply,  until  finally,  in  1871,  when  tin- 
joint  high  commission  for  the  settlement  of  the  Alabama 
claims  was  in  session  in  Washington,  our  government,  in 
the  interests  of  peace  and  to  accomplish  the  settlemenl  of 
the  Alabama  question  by  arbitration,  did  consent  that  the 
"San  .loan  question,"  as  it.  was  called,  should  be  referred 
to  tho  king  of  Prussia,  simply  to  determine  whether  the 
words  of  the  treaty  of  1846  constituted  the  "Canal  de  Haro 

and  the  Slraits  of  Fuea  "  the  boundary  intended  by  that 
treaty,  or  whether  these  wm  ils  were  intended  I"  convey  I" 
Great  Britain  all  tho  islands  in  the  Gulf  of  Georgia  S.  of 


49°  N.,  instead  of  simply  the  southern  point  of  the  island 
of  Vamon\  it. 

The  king  of  Prussia  bad  no  alternative  but  to  decide  as 
he  did — viz.  that  the  line  of  boundary  fixed  by  the  treaty 
with. the  full  knowledge  of  all  those  concerned  in  negoti- 
ating it.  and  which  was  drawn  by  Lord  Aberdeen  and  ac- 
cepted by  the  U.S.  without  any  alteration  whatever,  wa8  to 
pa-s  from  the  centre  of  the  Gulf  of  Georgia,  on  the  parallel 
of  10°  N.,  through  "the  Canal  de  Haro  and  Btraits  of 
Fuca"  to  the  Pacific  Ocean,  and  that  the  divergence  front 
the  parallel  of  49°  was  made  for  no  other  purpose  but  to 
leave  to  Great  Britain  the  wftoli  >■/  Vancouver's  hland,  in- 
stead of  giving  the  southern  end  of  it  to  the  U.  S.,  which 
would  have  been  the  effect  of  extending  the  line  of  -19°  N. 
across  the  island.  This  decision,  following  immediately 
upon  the  heels  of  the  Geneva  award  of  £3,000,000  Bterling 
in  the  settlement  of  the  Alabama  question,  gave  great  dis- 
satisfaction in  England,  where  the  absurdity  of  their  claim 
under  the  treaty  of  184G  had  never  been  pointed  out.  and 
the  merits  of  the  question  were  not  at  all  understood  by  the 
] i resent  generation.  Under  these  circumstances  Gen.  J. 
WatSOn  Webb,  who  had  been  more  mixed  up  with  the  set- 
tlement "i  the  North-western  boundary  question  than  any 
man  living,  was  invited  to  write  and  publish  a  brief  history 
of  the  treaty  of  1846.  lie  did  SO,  and  its  very  general  re- 
publication by  the  English  press  not  only  satisfied  the  in- 
telligent people  of  England  that  no  injustice  had  been  done 
them,  hut  prevented  the  threatened  arraignment  of  the 
English  ministry  in  the  House  of  Commons  for  having  sub- 
mitted the  San  Juan  question  to  arbitration.  (See  /'aprra 
relating  to  the  Treaty  of  Washington,  vol.  v.,  Washington, 
1872.)  J.  Watson  Webb. 

San  Juan'  de  Fu'ca,  Strait  of,  the  entrance  to 
Pugct.  Sound  and  the  Gulf  of  Georgia,  lies  S.  of  Vancou- 
ver's Island  and  N.  of  Washington  Territory.  Its  entrance 
is  in  lat.  48°  23'  30"  N.,  Ion.  124°  43'  48"  *W. 

San  Juan  de  la  Fronte'ra,  town  of  tho  Argentine 
Republic,  capital  of  a  province  of  tho  same  name  which 
forms  the  westernmost  part  of  the  country,  on  the  river 
San  Juan,  which  rises  in  the  Andes  ami  falls  into  the  -alt 
lake  of  Guanacache.  It  is  indifferently  built,  and  its  17JKIU 
inhabitants  are  mostly  scattered  in  straggling  suburbs  and 
engaged  in  the  cultivation  of  wine,  fruit,  and  maize. 

San  Juan  de  los  Reme'tlios,  town  on  the  northern 
coast  of  Cuba,  in  a  low  and  marshy  district,  but  in  1807 
exported  544,420  cwts.  of  sugar  and  187,752  cwts.  of  mo- 
lasses,    p.  00U0. 

San  Juan  del  Ri'o,  town  of  the  .Mexican  confedera- 
tion, state  of  Qucretaro,  at  an  elevation  of  031)0  feet  above 
the  sea,  on  the  Rio  Pate,  and  surrounded  by  orchards  and 
gardens.     P.  about  5000. 

San  Juan  de  Nicaragua.     See  Greytown. 

San  Juan  de  Puer'to  Hi'co,  capital  of  the  Spanish 
island  of  Porto  Rico,  West  Indies,  on  a  small  island  off  the 
northern  coast  of  the  main  island,  with  which  it  is  con- 
nected by  a  bridge.  It  has  a  good  harbor,  a  line  cathedral, 
a  handsome  theatre,  and  is  strongly  fortified  by  walls,  bas- 
tions, and  a  detached  fort.  It  is  generally  well  built,  and 
is  one  of  the  healthiest  and  pleasantest  cities  of  the  West 
Indies,  though  it  lacks  good  drinking  water.      P.  20,11110. 

Sankey  (Ira  David),  b.  at  Edinburgh,  Lawrence  oo., 
Pa..  Aug.  28,  1840;  in  business  at  New  Castle,  Pa..  1855- 
71,  when  ho  joined  Mr.  Moodj  in  evangelistic  work  m  Chi- 
cago, ill.  They  labored  together  in  Great  Britain  I  >  7  ^  -  7  o . 
when  they  returned  to  the  I'.  S.  to  inaugurate  a  new  era  of 
preaching  to  the  masses.  Mr.  Sankey  is  the  author  of  sev- 
eral popular  sacred  tunes,  which  he  sings  with  remarkable 
effect     (See  Moody,  D.  L.)  R.  l>.  lln<  bi  rx  k. 

Sankhya,  the  name  of  the  chief  system  of  philosophy 
in  India.  The  word  signifies  "  numerical"  or  "  rational," 
referring  to  its  twenty-five  principles,  and  not,  as  some 
have  supposed,  to  a  system  of  numerical  symbolism  like 
that  of   Pythagoras.     Its  doctrines  are  attributed  to  the 

venerable  sage  Kupilu,  who  delivered  them  in  the  form  of 
memorial  verses  (  fc&iika).  Xhey  owe  their  presen  alien  to 
Ishwara  Krishna,  who  reduced  them  to  writing.  The 
Simkhya  Ktiriku  was  translated  into  English  by  Cole- 
brooJce,  and  published  in  1837,  accompanied  with  the  com- 
mentary of  Gaurapada  (Latin  translation  by  La. -en  (Bonn, 
1832);  German  translation  by  Windischmann  [Bonn, 
1852);  French  translations  by  G.  Pauthier  (Paris,  1833), 
l.\  B.  St.  Ililaire  i  Paris,  1SJ2).)  Besides  the  San 
Kdrihd,  there  is  the  Sankhya  Pravachana,  a  work  of  49fl 
memorial  verses  (printed  al  Seramporo  in  1821).  This 
lohOOl  of  philosophy,  which  lias  furnished  the  underlying 
thought  01  all  the  other  Indian  systems,  seeks  to  solve  the 
problem  of  life  without  recourse  to  revelation  as  contained 
in  the  Vedaa  and  other  Hindoo  scriptures,  it  i-  i 
fore   reactionary  in   its   character,  and  stands  opposed  to 
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religious  authority.     It   may  be  described  as  having  an 

centre,  and  an  ethical 
righl  ' lu'  fttheistical  Sank- 

matter  and 
t(,,.    .  tea.    The  tbeistioal  Sankhya 

idem  ti  with  t  Ji»-  -   |  reme   Being.     The 

•  tbeistioal,  but  their  chief  tendency  i-  ethical, 
of  Patanjali  enjoins  avoidance  of  Lempt&tionj 
IlIul  ;  mciation  and  quietism;  while  the  other, 

the  /,  imbating  of  temptation, 

an,l  :.  ■  a  u\  e  contest  with  ei  ii.    The 

latter  is  the  doctrine  of  the  B  ■  ■  undated  into 

iah  by  Charles  Wilkin-  in  1785,  and  the  chief  source 
of  the  current  ideas  regarding  Indian  philosophy  I.  The 
Indian  \  iei?  makes  the  world  an  emanation.  Indit  t  duality 
i-  regarded  as  having  arisen  from  limitation  of  the  abstract 
essence  or  being  of  theDeity.  Hence  the  individuality  of 
materia]  things,  and  also  of  souls,  is  a  negation  of  true 
being,  and  must  perish.  Thai  which  distinguishes  one 
in  addition  from  without,  involves 
externality,  and  is  Q  fetter  or  hinderance  preventing  the 
attainment  uf  the  divine.  Emancipation,  " liberation  of 
the  soul,"   i  bject  of  the   Indian 

philosophy.  The  Saiikhya  JC&rika  begins:  "Our  inquiry 
i>  into  the  means  of  avoiding  the  three  sorts  of  pain;  for 
pain  is  embarrassment " — i.  ■  ■  external  limitation.  Its 
solution  is  thus  stated:  "Through  the  study  of  (the 
twenty -li\  >  j  principles  the  conclusive,  incontrovertible, 
Ige  is  attained,  that  neither  I  am,  nor  is 
aught  mine,  nor  do  I  exist."  This  passage  is  interpreted 
mean  the  annihilation  of  the  soul  and  its  ab- 
i  .11  into  ili''  nothingness  "t:  the  absolute;  by  others  it 
is  understood  as  the  escape  from  error  and  illusion  to  the 
clear  knowledge  of  universal  truth.  One  can  see  in  this 
:  i  a  u-\  nit  against  tin-  irksome  and  galling  limitations 
of  the  system  of  caste.  The  theoretical  mind  seeks  relief 
from  tin-  rigid  distinctions  "i'  particularity  (tedious  cere- 
monial observances  |  by  a  Bight  to  the  indefinite,  vague,  and 
empty  ground  and  substance  of  all  things,  and  finds  solid 
Satisfaction  in  contemplating  the  pure  identity  wherein 
neither  caste-differences  nor  the  bewildering  luxuriance  of 
tropical  nature,  nor  even  the  pndific  creations  of  its  teeming 
fancy,  can  any  longer  find  subsistence  to  vex  and  weary  it. 

The  Sankktfo  philosophy  is  supposed  to  date  from  a  pc- 
riod  anterior  to  the  eighth  century  u.  c,  and  its  reaction 
against  ISrahinani-m  became  a  popular  movement  in  the 
sixth  century  in  the  Booddhistic  reformation  of  Sakyamuni, 
whi»  taught  the  Yoga  system  with  little  change,  and  named 
it^  "deliverance  of  the  soul  from  pain  and  illusion"  the 
'".  William  T.  Harris. 

San  Lazzaro,  Island  of,  Italy.     See  Appendix. 

San  l.<  ;in  (Iro,  p. -v.,  Alameda  co.,  Cal.,  on  Central 
l'.i>  ifio  R.  El.     P.  426. 

San  Ln'car  de  Uarrnme'da,  town  of  Spain,  prov- 
ince "f  Cadi/,  on  the  left  bank  of  the  Guadalquivir, near  its 
mouth.  It  is  well  built,  carries  on  an  active  trade,  and  ex- 
ports largo  quantities  of  wine  and  fruits.     P.  18,130. 

San  Lu'is,  p. -v.,  cap.  of  Costilla  co.,  Col. 

San  I>u'is  de  la  Pun'ta,  town  of  the  Argentine  Re- 
public, capital  of  a  province  of  the  same  name,  is  beauti- 
fully situated,  but  indifferently  built,  and  has  no  manufac- 
tures and  very  little  trade.  Its  5000  inhabitants  are  mostly 
engaged  in  agricultural  pursuits. 

San  Lu'is  Obis'po,  county  of  S.  "W.  California,  ex- 
tending from  the  Pacific  Ocean  to  the  Coast  Range,  wa- 
tered by  Guaymas  and  Salinas  rivers,  is  mountainous,  has 
important  mines  of  gold,  silver,  and  coal ;  also  bituminous 
and  warm  sulphur  springs.  The  valleys  are  exceedingly 
fertile.  Staples,  barley,  wool,  butter,  and  cheese.  Sheep- 
raising  i-  the  chief  industry.  Cap.  San  Luis  Obispo. 
Area.  2400  sq.  m.     P.  4771*. 

San  Luis  Obispo,  p. -v.  and  tp..  cap.  of  San  Luis 
Obispo  BO.,  I  :;  .  i»  miles  inland  from  the  bay  of  the  same 
name,  contain-  .'>  churches  a  female  college  and  2  schools, 
I  bank,  l  newspaper,  and  rail  ■oad  connection  with  one  of 
the  best   harbors  from  San  Francisco  to   San   Diego.     P. 

I57i)  I  1870)  -  L871  I  3 0   i  .  Thornton, 

Ed.  '-San  Luis  Obispo  Tribune." 

San  Luis  Park  is  partly  in  Colorado  and  partly  in 
New  .Mexico,  It  is  the  largest  of  the  great  Rocky  Moun- 
tain parks,  and  has  the  San  Juan  -Mountains  on  theW.  and 
the  main  chain  of  mountains  on  the  E.  It  is  traversed  by 
the  Rio  Grande.  Sold,  silver,  iron,  and  copper  abound. 
The  valley  is  inhabited  by  pet. pie  of  .Mexican  descent.- 

San  Luis  Potosi',  state  of  the  Mexican  confedera- 
tion, bounded  by  N«n  i  _  Qlie- 
retaroj  Guanajuato,  and  Za  latecas,  and  comprising  an  area 
0129*486  sq.  m..  with  175,500  inhabitants.  It  i^  traversed 
by  several  mountain-range?,  which  to  the  N.  W.  enclose 


large  plateaus,  while  to  the  S.  E.  they  gradually  slope 
down  into  low  plains.  The  mountains  are  rich  in  precious 
metals,  and  are  generally  covered  with  beautiful  forests  of 
Oak]  pine,  and  cedar.  The  plateaus  are  treeless,  but  afford 
excellent  pastures.  The  soil  is  everywhere  fertile,  and  tho 
climate  is  agreeable  and  healthy,  except  on  the  low  and 
marshy  coast.  Agriculture  and  the  rearing  of  sheep  and 
cattle  are  the  principal  occupations  ;  mining  and  manufac- 
turing industry  have  declined. 

San  Luis  Potosi,  town  of  the  Mexican  confederation, 
capital  of  the  state  of  the  same  name,  on  an  elevated  plain 
tj.'l.Hi  feet  above  the  level  of  the  sea,  near  the  sources  of  the 
river  Tampico.  It  is  well  built,  contains  many  fine  build- 
ings  and  handsome  public  squares,  and  carries  on  a  lively 
trade  in  wines  and  manufactured  goods  imported  through 
Tampico,  and  in  the  rich  products  of  its  own  surroundings. 
P.  33,581. 

San  Luis  Key,  p. -v.  and  tp.,  San  Diego  co.,  Cal.,  on 
San  Luis  Rey  River,  near  the  Pacific  coast.     P.  335. 

San  Marcel  lo  Pistojese,  Italy.     Sec  Appendix. 

San  Marco  in  Lamis,  Italy.     See  Appendix. 

San  3Iar'cos,  p. -v.,  San  Luis  Obispo  co.,  Col. 

San  itlarcos,  p. -v.,  cap.  of  Hays  co.,  Tex.,  on  the  great 
thoroughfare  and  stage-route  from  Austin  rid  San  Antonio 
to  Mexico,  and  on  the  line  of  International  11.  R.,  25  miles 
S.  of  Austin  City,  has  several  churches,  excellent  schools, 
and  1  newspaper.  A  series  of  boiling  springs  forming  a 
great  natural  curiosity  and  affording  tine  water-power  are 
located  here.     P.  742. 

Is  lac  H.  Julian,  Ed.  "  West  Texas  Free  Press." 

San  Mari'no,  the  oldest  and  smallest  republic  in  the 
world,  is  situated  in  Eastern  Central  Italy,  and  is  governed 
by  a  legislative  senate  of  60  members  elected  for  life,  an  ex- 
ecutive council  of  12,  two-thirds  of  whom  go  out  every  year, 
and  two  presidents  elected  for  six  months.  This  has  been  the 
form  of  government  since  1^47.  when  the  constitution  was 
considerably  changed.  The  territory  of  the  republic  is  22 
sq.  m.  in  extent,  and  embraces  five  small  villages,  with  a 
pop.  (in  1874)  of  7Slfi.  The  capital,  of  the  same  name,  is 
perched  on  the  crest  of  a  mountain  2635  feet  above  the  sea, 
and  commands  a  splendid  view  of  the  Apennines  on  one  side, 
and.  at  sunrise,  of  the  Dalmatian  coast,  across  the  Adri- 
atic, on  the  other.  It  is  said  to  have  been  founded  early 
in  the  fourth  century  by  St.  Marinus,  a  converted  stone- 
mason, who  fled  from  Rimini  (13  miles  N.)  during  the  Dio- 
cletian persecution.  Borgo,  500  feet  lower  down,  is  the 
residence  of  the  principal  inhabitants.  The  other  three 
villages  are  Serravalle,  Faetano,  and  Monte  Giardino. 
There  is  a  standing  army  of  131  officers  and  S19  men.  and 
it  has  an  annual  revenue  of  about  $22,000,  jthe  expenditures 
being  a  trifle  less.  The  principal  products  are  fruit,  silk- 
worms, and  wine,  and  there  is  some  good  pasturage.  Gun- 
powder is  manufactured.  This  little  republic  exists,  of 
course,  by  the  sufferance  of  its  powerful  neighbors,  but  owes 
much  also  to  the  good  sense  and  energy  of  its  citizens,  the 
most  distinguished  of  whom  has  been  Antonio  Onofri,  a 
contemporary  of  the  First  Napoleon.  There  is  a  history 
of  the  republic  by  Melchiorre  Deifies,  a  Neapolitan  (1804). 
(See  Augustus  J.  C.  Hare's  Cities  of  Northern  and  Ventral 
Italy,  1-876.)  R.  D.  Hitchcock. 

San  Martin,  de  (Jose),  b.  Feb.  25,  1778,  at  Yapeyfi, 
on  Uruguay  River,  then  capital  of  the  province  of  Misiones, 
of  which  his  father  was  governor;  educated  in  the  College 
of  Nobles  at  Madrid;  became  aide-de-camp  to  the  military 
governor  of  Cadiz;  distinguished  himself  against  the  French 
at  Baylen  and  subsequent  battles,  gaining  the  rank  of  col- 
onel ;  returned  to  the  La  Plata  1811 ;  entered  the  military 
service  of  the  insurgents;  was  soon  made  a  general  and 
given  command  of  a  division  ;  gained  several  victories  in 
Upper  Peru  ;  became  governor  of  the  province  of  Tucuman 
1813,  and  of  that  of  Cuyo  (now  divided  into  Mendoza  and 
San  Juan)  1815  ;  organized  there  an  expedition  for  the  lib- 
eration of  Chili  from  the  Spanish  yoke ;  crossed  the  moun- 
tains early  in  1817  ;  gained  a  brilliant  victory  at  Chacabuco 
Feb.  12  of  the  same  year,  and  a  still  more  decisive  one  at 
Maypo  Apr.  5,  1S1S;  organized  the  government  of  Chili, 
which  he  left  in  the  hands  of  O'Higgins ;  sailed  for  Peru 
with  the  squadron  commanded  by  Lord  Cochrane  Aug.  21, 
1S20;  captured  Lima,  drove  the  Spaniards  from  the  coast, 
and  assumed  the  title  of  "  protector"  of  Peru,  1821,  but  re- 
signed that  post  in  a  mysterious  manner  the  following  year 
after  an  interview  with  Bolivar  at  Guayaquil,  and  sailed 
secretly  for  Europe,  where  he  passed  the  remaining  twenty- 
eight  years  of  his  life  in  absolute  seclusion  near  Paris.  D. 
at  Boulogne,  France,  Aug.  17,  1S50. 

San  3Iarti'no  di  I, una  ii.  town  of  Italy,  province 
of  Padua,  with  a  fine  church.     P.  5296. 

San  3Iate'o,  county  of  W.  California,  occupying  most 
of  tho  peninsula  between  the  Pacific  Ocean  and  the  Bay  of 
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San  Francisco,  is  traversed  by  Southern  Pacific  R.  It.,  has 
several  ranges  of  hills  containing  deposits  of  coal,  rich 
plains,  and  fertile  valleys  in  a  high  state  of  cultivation, 
yielding  chiefly  fruits,  vegetables,  butter,  and  cheese  for 
the  San  Francisco  market.  There  arc  mineral  BpringS  im- 
pregnated with  sulphur  and  iron.  Cup.  Redwood  City. 
Area,  i'.Vl  Bq.  m.      P.  0635. 

San  Mateo,  p. -v.  and  tp.,  San  Mateo  co.,  Cal.,  on 
Southern  Pacific  R.  R.     P.  077. 

San  i>Iau'ro  <  astolver'de,  town  of  Sicily,  province 
of  Palermo,  about  I'.)  miles  from  CofalO  and  12  miles  from 
the  sea.  The  pasturage  of  the  district  is  excellent,  and  it 
exports  cheese  and  manna.     P.  5168. 

San  Miguel',,  town  of  San  Salvador,  Central  America, 
on  a  navigable  river  of  the  same  name,  L'ii  miles  from  its 
mouth  in  the  Pacific  Ocean,  in  tho  Bay  of  Konscea.  Its 
surroundings,  though  very  fertile,  are  thinly  peopled,  as 
the  district  is  not  healthful,  yet  the  annual  fair  of  the  city 
is  attended  by  many  people  and  large  sales  are  made.  P. 
about  1:2,000. 

San  Miguel,  county  of  E.  New  Mexico,  adjoining 
Texas,  on  Rio  Pecos  and  Canadian  rivers,  is  mountainous, 
and  chiefly  devoted  to  sheep-raising.  Cap.  Las  Vegas. 
Area,  10,K00  sq.  in.     P.  16,058. 

San  Miguel,  de  (Evaristo),  b.  at  Gyon,  Spain,  in 
1780  ;  served  in  the  Spanish  army  and  in  the  Cortes  during 
the  war  of  independence;  afterward  edited  a  liberal  paper 
which  drew  un  him  the  persecution  of  King  Ferdinand  V  1 1. ; 
took  a  prominent  part,  along  with  Riego,  in  the  constitu- 
tional revolution  of  L820;  wrote  the  "Hymn  of  Riego,"  now 
the  national  hymn  of  Spain  ;  became  minister  of  foreign 
affairs  1S22;  was  taken  prisoner  by  the  French  "  army  of 
intervention  "  during  the  war  of  1823—20  ;  resided  in  Eng- 
land until  1834,  after  which  he  was  for  several  years  very 
prominent  in  the  Cortes  and  in  the  government  of  Isabella 
II.  as  captain-general  of  Aragon  and  of  the  Basque  prov- 
inces; took  an  active  part  in  tho  revolution  or  LS54,  at 
which  time  he  was  made  president  of  the  revolutionary 
junta  and  of  the  Cortes,  minister  of  war  and  field-marshal, 
and  in  1850  a  grandee  of  the  first  class.  I),  at  Madrid  May 
29,  1SG2.  Author  of  a  History  of  Philip  II.  (1847)  and 
Several  other  historical  and  political  works. 

San  Miniato,  Italy.     Sec  Appendix. 

Saiina/a'i'o  (Jacopo),  b.  at  Naples  July  28,  1458;  ed- 
ucated at  the  academy  of  Pontano;  travelled  much,  and 
began  to  write  poetry  to  free  himself  from  the  overwhelm- 
ing passion  with  which  Carmosina  Bonifaoia  inspired  him; 
received  great  favor  from  King  Frederick  III.  of  Naples  as 
a  reward  for  his  poems;  followed  him  into  exile  in  1501, 
when  he  was  driven  from  the  throne  by  the  Spaniards,  and 
did  not  return  until  after  his  death.  I>.  at  Naples  Apr.  27, 
1530.  The  most  remarkable  of  his  Italian  poems,  of  which 
a  collected  edition  appeared  at  Padua  in  1723,  is  Arcadia, 
a  scries  of  idyls  partly  in  prose,  partly  in  verse.  His  Latin 
poems  comprise  a  long  poem,  De  Partu  V\Tginiaf  of  which 
an  edition  was  given  by  Becker  (Leipsic,  I82(i).  Bclogse, 
and  epigrams,  among  which  is  the  famous  poem  in  praise 
of  Venice,  which  the  senate  rewarded  with  600  ducats. 

San  Nicau'dro  Gargani'eo,  town  of  Italy,  province 
of  Capitanala,  on  the  Cargano.at  the  western  foot  of  Monte 
Origoni,  about  4A  miles  from  the  Adriatic     P.  7805. 

San  Pab'lo,  p. -v.,  Contra  Costa  co.,  Cal.,  on  San  Pablo 
Creek  and  San  Francisco  Bay.      P.  1075. 

San  Pas'qual,  p. -v.,  San  Diego  co.,  Cal.     P.  275. 

San  Pasqual  Valley,  an  Indian  reservation  in  San 
Diego  eo.,  Cal.      P.  117. 

San  Patri'cio,  county  of  S.  Texas,  on  the  Gulf  of 
Mexico,  between  Aransas  and  Nueces  rivers,  is  largely  cov- 
ered with  mezquite  bushes  and  other  small  trees,  and  is 
subject  to  summer  droughts.  Pasturage  is  the  chief  in- 
dustry.     Cap.  San  Patricio.     Area,  550  eq.  m.     P.  602. 

San  Patricio,  p. -v.,  cap.  of  San  Patricio  eo.,  Tex.,  on 
Nueces  l!i\ er. 

San  Pete,  county  of  Central  Utah,  adjoining  Colo- 
rado, intersected  by  Green  River  and  the  Wahsatcb  Moun 
tains,  watered  by  Sevier  River,  1ms  considerable  timber, 
and  is  well  adapted  to  agriculture.  Staples,  wheat,  pota- 
toes] bay,  wool,  and  butter.  Cap.  ManU.  Area,  about 
7000  sq.  m.     P.  6786. 

San  Pier  d'Arena,  Italy.     See  Appendix. 

San  Pierre',  p.-v,  and  tp.,  Starke  co.,  fad.,  on  Louis- 
ville New  Albany  and  Chicago  Et.  U.     P.  105. 

San  Pie'tro  in  <asa'le,  town  of  Italy,  province  of 
Bologna,  well  built  and  the  centre  of  a  very  active  traffic 
in  agricultural  products.     P.  8480. 

San  Qiien'tin,  p.-v.,  Marin  eo.,  Cal.,  on  San  Pranci  00 
Ray. 


San  Ra'fael,  p.-v.  and  tp.,  cap.  of  Marin  co.,  Cal.,  15 
miles  V.  of  San  Francisco  by  ferry  and  cars,  has  t  churches, 
'■'.  academies  and  i  public  Bchool,  a  handsome  county  build- 
ing, a  lire  company,  2  carriage  manufactories,  2  news- 
papers, 2  lines  of  railroad,  and  3  of  stages.  It  is  a  favorite 
resort  for  consumptives  and  asthmatics.  P.  of  v.  841  j  of 
tp-  2695.  s.  P.  Bab ,  Ed.  "Jodrh  ll.w 

San  Remo,  Italy,     See^AppEHDix. 

Sail  Ro'que,  town  of  Spain,  province  of  Cadiz,  on  the 
Bay  of  Gibraltar,  was  built  by  the  Spaniards  after  thi  I 
of  Gibraltar.  It  is  celebrated  for  the  Balubrity  of  it-  cli- 
mate, the  cheapness  of  living,  and  the  beauty  of  its  women. 
It  produces  great  quantities  ol  fruit  and  vegetables,  in  which 
it  carries  on  a  considerable  trade  with  Gibraltar.     P.  7619. 

San  Sa'ba,  county  of  W.  Texas  bounded  X.  and  E. 
by  Colorado  and  traversed  by  San  Saba  River,  consists  of 
nd ling    prairies   with    a    few    hills.      Staples,    wheat,    awCflt 

pot  a  lot-.-,  molasses,  honey,  and  wool.  Cap.  Sao  Saba 
Area,  700  sq.  m.     P.  1425. 

San  Saba,  p.-v.,  cap.  of  San  Sabacd.,  Tex.     P.  168. 

San  Salvador',  or  ISairza  Congo,  the  capital  of 
the  territory  of  Congo,  Western   Africa,  on  the  river  Le- 

lunda,  50  miles  from  its  mouth,  Was  in  the  sixteenth  and 
the  beginning  of  the  seventeenth  century  a  largo  and  flour- 
ishing place,  but  is  now  only  a  heap  of  ruins. 

San  Salvador,  city  <d'  Brazil.     Bee  Babta. 

San  Salvador,  the  smallest  of  the  Central  American 
republics,  i-  bourn  Id  W.  by  t  inn  tenia  la,  from  which  it  is  sep- 
arated 1>\  the  river  Pa/a  ;  X.  by  Honduras ;  E.  by  the  Bay  of 
Conchaguaor  Fonseca  :  and  S.  by  the  Pacific  Ocean.  Area. 
7230  sq.  in.  P.  (100,000,  of  whom  '.'Will  are  white,  of  Span- 
ish descent,  11)110  negroes,  2tl0,0l)0  mestizoes,  ami  .'lOO.OOO 
Indians,  who  speak  Spanish  and  profess  the  Christian  re- 
ligion. Between  the  coast  land,  which  consists  of  a  belt 
of  low,  level  ground  of  an  average  breadth  of  I  .">  nub-, 
and  the  lofty  Cordilleras  on  the  frontier  of  Honduras  there 
runs  through  the  whole  length  of  the  country,  and  forming 
with  the  Cordilleras  s  broad  inland  valley,  a  range  of  vol- 
canic mountains,  whose  highest  points  are  San  Vicente 
and  San  Salvador,  each  more  than  9000  feet  high,  and  in 
which  sixteen  peaks  are  still  active.  The  valley  and  the 
coast-land  are  exceedingly  fertile,  well  watered  by  a  number 
of  short  but  copious  streams,  generally  navigable  and  well 
adapted  to  irrigation.  Although  the  climate  is  hot,  the 
heat  seldom  becomes  oppressive,  and  only  a  few  districts  are 
unhealthy.  Agriculture  is  the  chief  occupation.  The  min- 
eral wealth  of  the  country,  which  at  one  time  was  con- 
sidered immense,  seems  to  be  nearly  exhausted.  Cattle- 
rearing  and  dairy-farming  are  only  pursued  to  a  limited 
extent,  though  the  country  possesses  a  good  breed  of  cattle ; 
fishing  is  also  of  subordinate  importance.  The  whole  en- 
ergy of  the  population  seems' to  be  concentrated  on  agri- 
culture, and  the  result  is  by  no  means  small.  The  total 
value  of  the  exports  for  the  year  1870  amounted  to 
$3,810,916— namely,  indigo,  $2,447,550;  coffee.  $607,793; 
and  sugar,  $250,232.  Indigo  is  the  staple  crop,  being  ex- 
tensively cultivated  and  of  superior  quality.  The  extensive 
forests  yield  excellent  timber,  especially  cedar,  and  yearly 
from  17,000  to  L'L'.OOO  pounds ot  balsam'of  Peru.  The  total 
revenue  of  the  state  in  1. 869  was  $830,371;  expenses, 
$S02,802.  Every  village  of  50  inhabitants  is  compelled  by 
law  to  maintain  a  school.     Cap.  San  Salvador. 

San  Salvador,  capital  of  the  republic  of  San  Salva- 
dor, Central  America,  in  an  eh-\  a  ted  \  alley  2100  feet  above 
the  level  of  the  sea,  ■>  miles  from  its  port,  l,a  Idheitad,  at 
the  foot  of  the  volcano  San  Sail  ador,  which  rises  71  oo  feet. 
On  Apr.  16,  L854,  the  city  was  entirely  destroyed  by  a  fear 
ful  earthquake,  but  it  has  been  rebuilt  on  the  same  site,  its 
commerce  has  revived,  and  it  has  nearly  as  many  inhabit 
ants.  The  climate  is  healthy,  the  situation  beautiful,  and 
the  surroundings  very  fertile.     P.  about  lfi,000. 

San  Salvador,  p.-v.  and  tp.,  San  Bernardino  co.,  Cal. 
P.  560. 

San  Salvador'  de  Baya'mo,  town  of  Cuba,  on  an 
elevated  plain  near  the  Canto.      P.  7100. 

San  Salvador  Island.     See  Bahama  Islands. 

San  Salvato're  IHonf'erra'to,  town  of  Italy,  prov- 
ince of  Alessandria,  7  miles  N.  of  Alexandria.     There  are 

mineral    springs  here    of  some   reputation   tor   the   cure   of 
scrofulous  and  cutaneous   affections.     This  town  belonged 
lor  many  centuries  to  the  marquisate  of  Afonferrato.  P.  7000. 
SniiMindiiii;',  town   of  Central   Africa,  state  ol   Bam 
bara,  on  the  Joliba,  has  large  markets,  and  is  the  entrepot 

Of  an  impoitant   trade  in   Ball    and  gold   dust       P.    11,000, 

Sanscrit  Language   and   Literature.     See   Ap 

I'KMUX. 

Sans  Calottes' [Fr., " without  breeches"].  ■*  name  i  \ 
i  towed  eai  |y  in  the  fust  French  Rei  olution  bj  the  roj 
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iipoQ  the  loi  tho  p  pulace.     The  latter  for  a 

name  with  inucn  pride,  but  it  was  finally  ( 
drop]  ■ 

Sun  Sebastian.    Si  e  Sawi  Bebasti  i*. 

sau  Secondo  Parmese,  Italy.    Bee  AppsxDrx. 

Bansepolcro,  Italy.     Bee  Appendix. 

San  Severino  Harche,  Italy.    Bee  Appendix. 

San  Severe,  Italy.    SeefcppERnix. 

Sanson'    Niooj  ls),  b.  at    Abbeville,  France,   Deo.  20, 
ICOOj  I   geography  to  Louis  XIII.,  afterward 

-      ,   uml     |>n  parol     a     L'lrnl     liilinl  i 

nan  empire,  etc.     D.  al  Pari  ■  in  L66' ,     H 
ucceeded  bim  as  royal  geographers]  and  after  them 
we  I  in-  grand  aephew,  Robert  de  Vaugondy. 

San'ta  Ann,  town  of  Central  Ameriea,  in  the  repub- 
s.ui  Salvador,  is  well  built  and  contains  Beveral  Que 

public  buildings  of  the  tin f  the  Spaniards.     Sugar  and 

coffee  ■   ely  cultivated  in  the  vicinity.    P.  10,000. 

Santa  Ana,  county  of  .V  W.  Now  Mexico,  adjoining 
tod  by  Rio  Grande,  San  Juan,  and  Colo- 
rado Chiquito  rivers,  baa  a  mountainous  surface  and  a 
wide  \alU-\  containing  g I  farming-lands,  which,  how- 
ever, require  irrigation.  Cap.  Jemez.  Area,  about  7000 
sq.  in.     P. 

Santa  Vna,  p.-v.andtp.,  Los  Angeles  eo.,  Cal.    P.  I  145. 

Santa   Anna,  tp.,  De  Witt  co.,  111.,  on  Indianapolis 
mington  and  Western  and  Gilman  Clinton  and  Spring- 
field R.  I:--,  includes  the  v.  of  Parmer  City.     I*.  1276. 

San'ta  An'na,  de  (  Antonio  Lopez),  b.  at  Jalapa,  Mex- 
ico, Peb.  21,  I798j  served  as  a  subaltern  in  the  Spanish 
ranks  against  the  insurgents  during  the  first  war  of  inde- 
pendence, attaining  the  rank  of  colonel;  placed  himself  in 
L821  al  the  head  of  the  movement  in  Vera  Cruz  which  sec 
onde  I  the  '*  plan  of  Ignala,"  proclaimed  by  Eturbide  for  the 
aobievemenl  of  .Mexican  independence  under  a  monarch  of 
the  house  of  Bourbon  ;  succeeded  in  expelling  the  Spaniards 
from  Vera  Cruz  ;  was  made  a  general  by  Iturbide,  whom  he 
recognized  as  emperor  in  June,  1822,  but,  having  quarrelled 
with  him,  proclaimed  the  republic  at  Vera  Cruz  Deo.  2, 
1822,  initiating  o  movement  which  resulted  in  May,  1823, 
in  the  fall  of  the  short  lived  monarchy,  the  establishment 
first  of  a  junta,  and  Boon  afterward  in  the  election  of  Gua- 
dalupe Victoria  to  the  presidency ;  lived  several  years  in 
comparative  retirement  on  his  estate  near  Jalapa  until  I  828, 
when,  in  the  hitter  Btruggle  between  the  rival  presidential 
candidates,  Gomez  Pedraza  and  Guerrero,  he  pronounced  in 
favor  of  the  latter  at  the  castle  of  Perote.  marched  upon 
Oaxaea.  and  there  sustained  a  memorable  siege,  terminated 
only  by  the  triumph  of  Guerrero  in  Mexico  |  L829) :  was  ap- 
pointed b\  the  latter  to  a  high  command  in  the  army;  was 
scut  against  the  expedition  df  Hen.  Barradas,  the  last  effort 
of  Spain  for  the  reconquest  of  Mexico,  and  succeeded  in 
forcing  that  officer  to  capitulate  with  his  whole  army  at 
Tauipicn  Sept.  11,  1829 — an  event  which  obtained  for  the 
victor  an  immense  popularity;  acquiesced  at  first  in  the 
revolution  by  which  Pres.  Guerrero  was  overthrown  by 
Vioe-Prea.  Bustamante  (Jan..  1830),  but  in  1832  took  up 
arms  against  the  latter,  and  alter  many  sanguinary  battles 
negotiated  at  Puchla  terms  of  peace  involving  the  resigna- 
tion of  Bustamante,  the  return  of  the  legally-elected  presi- 
dent, Gomez  Pedraza,  from  the  U.  S.  to  serve  out  the  bal- 
ance of  his  unexpired  term  (Jan.  to  Apr.,  1833),  and  the 
holding  of  a  new  presidential  election.  Santa  Anna  pre- 
sented himself  as  the  candidate  of  the  liberal  party,  the  first 
organization  of  the  bind  whioh  has  existed  in  Mexico;  was 
elected  president  for  four  years,  and  inaugurated  Apr., 
1833,  but  • l  retired  on  plea  of  ill-health  to  Jalapa,  leav- 
ing to  the  vice-president,  the  distinguished  statesman  Dr. 
Valentin  Gomez  Farias,  the  task  of  attempting  the  ecclesi- 
:a1  reforms  which  had  been  promised,  and  which  soon 
led  to  a  revolution  headed  by  the  Church  party,  to  which 
Santa  Anna  gave  in  hie  adhesion,  banishing  the  vice-pres- 
ident and  governing  thenceforth  in  the  interest  of  the  re- 
actionary spirit  of  the  Church  and  the  army,  which  found 
means  to  establish  a  practical  dictator-hip  by  the  overthrow 
of  the  constitution  ot  I  82  I  and  the  substitution  of  a  clumsy 
nnd  anomalous  system  known  as  the  "organic  bases"  of 
1835.  The  numerous  insurrections  which  attended  this 
change  of  Bystem  afforded  a  pretext  to  the  Texan  colonists 
to  declare  their  independence,  and  Santa  Anna,  having 
mare lud  against  them,  won  the  victory  (or  massacre)  of  the 
Alamo,  Mar.  6,  but  was  taken  prisoner  at  the  battle  of  San 
Jacinto,  Apr.  21-22,  L836;  negotiated  during  his  imprison- 
ment a  treaty  recognizing  the  independence  of  Texas,  which 
was  of  coarse  disregarded  at  the  capital  and  covered  his 
name  with  obloquy  :  was  set  at  liberty  and  sent  to  the  0".  5. 
1 B37  :  ascended  the  Mississippi  and  the  t  >hio  ;  \  i sited  Pres. 
Jackson  at  Washington;  returned  to  Mexico,  and  relapsed 


into  obsenrity  at  Jalapa  until  the  French  attack  upon  the 
fortress  of  San  Juan  de  llloa  in  Dee.,  L838,  brought  him 
again  into  prominence  as  the  heroic  defender  of  Vera  Cruz, 
where  he  lost  a  leg,  but  continued  to  animate  his  troops 
with  Btirring  words:  which,  combined  with  the  fact  that 
his  injuries  were  for  some  weeks  supposed  to  be  of  a  mortal 
character,  made  him  again  a  popular  hero  and  martyr.  In 
consequence,  he  was  made  acting  president  for  some  months 
in  is:;:t,  was  placed  at  the  head  of  a  successful  revolution 
which  in  1S41  overthrew  the  existing  system  of  govern- 
ment, and  was  dictator  until  Dec,  1844,  when  a  new  up- 
rising of  the  liberal  party  against  his  arbitrary  acts  made 
Gen.  Ilerreia  president;  and,  being  taken  prisoner  while 
attempting  to  escape  from  the  country,  he  was  tried  for 
treason  (Jan.,  1845),  banished  for  ten  years,  and  took  up 
bis  residence  at  Havana.  The  war  with  the  U.  S.  again 
directed  attention  to  him,  and  returning  secretly  to  Mex- 
ico, he  was  again  made  president  by  a  popular  movement 
which  restored  the  liberal  constitution  of  1824.  Defeated 
by  Gen.  Taylor  at  Buena  Vista,  Feb.  22,  and  by  Gen. 
Scott  in  the  battles  from  Vera  Cruz  to  the  Valley  of  Mex- 
ico Mar. -Sept.,  1S47.  he  was  forced  to  tlec  from  the  coun- 
try (  1848),  and  resided  quietly  at  St.  Thomas  nnd  at  Tur- 
baoo,  New  Granada,  until  1853,  when  a  conservative  revo- 
lution once  more  placed  him  at  the  head  of  the  government 
as  dictator  with  almost  unlimited  powers.  His  despotic 
instincts  now  took  free  range,  and  he  arrogated  the  title  of 
•■  serene  highness  "  as  president  for  life,  with  power  to 
name  his  successor,  and  sold  the  Mesilla  Valley  to  the 
U.  S.  for  $10,000,000.  The  impending  triumph  of  the 
"plan  of  Ayutla"  under  Alvarez  and  Coiiionfnrt  led  to  his 
flight  from  the  country  Aug.,  1S55,  when  he  proceeded  to 
St.  Thoinas,  and  was  in  his  absence  again  tried  for  treason, 
and  his  vast  landed  property  confiscated.  During  the  war 
of  reform  he  remained  quiet,  but  during  the  existence  of 
the  French  intervention  he  proceeded  to  Vera  Cruz  (May, 
I  36 1 1  and  offered  his  services  to  Gen.  Bazaine,  but  was  im- 
mediately expelled  from  the  country.  Soon  afterward  ho 
recognized  the  so-called  "empire  "  of  Maximilian,  and  was 
created  a  "grand  marshal"  by  that  prince,  but  was  not 
allowed  to  return,  and  consequently  began  a  series  of  in- 
trigues with  the  government  of  the  C.  S..  taking  up  his 
residence  at  Elizabethtown,  N.  J.,  whence  he  corresponded 
with  Secretary  Seward  and  Pres.  Juarez  to  no  purpose. 
After  the  fall  of  Maximilian  he  once  more  proceeded  to 
Mexico  with  revolutionary  intentions,  but  was  taken  pris- 
oner at  Sisal,  Yucatan,  tried  at  Vera  Cruz,  and  condemned 
to  death,  but  his  sentence  was  commuted  by  Pres.  Juarez 
to  banishment  for  eight  years.  At  the  beginning  of  1874 
he  took  advantage  of  the  amnesty  to  return  to  the  City  of 
Mexico,  where  he  resided  for  a  time  in  poverty  and  ob- 
scurity, having  been  unsuccessful  in  his  appeals  to  con- 
gress and  to  the  executive  for  the  restoration  of  his  con- 
fiscated estates.  lie  was  destitute  of  a  regular  education, 
out  possessed  great  political  shrewdness,  and  published  a 
vast  number  of  pamphlets  and  manifestoes.  In  1874-75 
he  was  engaged  in  the  preparation  of  an  Autobiography, 
D.  at  Vera  Cruz  June  20,  1876.  Porter  C.  BLISS. 

San'ta  Bar'bara,  county  of  S.  \V.  California,  on  the 
Pacific  Ocean,  bounded  N.  by  Gusymas  or  Santa  Maria 
River,  watered  by  Santa  Inez  and  other  rivers,  traversed 
by  the  sierras  of  San  Rafael  and  Santa  Inez,  is  moun- 
tainous in  the  eastern  part,  has  fertile  valleys  along 
the  coast  noted  for  their  luxuriant  variety  of  subtropical 
fruits  and  vegetation.  Gold,  iron,  copper,  and  petroleum 
are  found.  Sheep-farming  and  fruit-raising  are  the  lead- 
ing industries,  grapes,  oranges,  and  almonds  being  very 
abundant,  and  mulberry  trees  having  recently  been  intro- 
duced with  success.  Cap.  Santa  Barbara.  Area  in  1870, 
2800  sq.  m.  P.  7784.  Since  that  time  a  portion  of  the 
county  has  been  formed  into  anew  county  named  Ventura. 

Santa  Barbara,  p. -v.,  cap.  of  Santa  Barbara  co.,  Cal., 
about  260  miles  S.  of  San  Francisco,  with  which  it  is  con- 
nected by  steamboat,  stage,  and  railroad,  contains  6 
churches,  including  an  old  mission  cathedral  of  ancient 
build,  the  Santa  Barbara  and  Franciscan  colleges,  St.  Vin- 
cent's Institute,  and  a  graded  public  school,  1  bank,  2 
daily  and  3  weekly  newspapers,  a  circulating  library,  Ma- 
sonic and  Odd  Fellows'  lodges,  and  temperance  and  Patrons 
of  Husbandry  societies,  several  vineyards,  and  2  excellent 
hotels.  The  town  has  water  and  gas,  and  its  hot  springs 
are  becoming  very  popular  with  invalids.     P.  4255. 

J.  A.  Johnson.  En.  "  Weekly  Press." 

Santa  C'atcrina  Yillarmosa,  town  of  Sicily.  See 
Appendix. 

San'ta  Cathari'na,  province  of  Brazil,  bounded  by 
the  provinces  of  Sao  Paulo,  Parana,  and  Rio  Grande  do 
Snl,  and  the  Atlantic,  comprises  an  area  of  25,000  sq.  m., 
with  140,000  inhabitants.  On  account  of  its  mild  and 
equable  climate,  the  beauty  of  its  scenery,  and  the  incx- 
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baustible  fertility  of  its  soil  this  province  has  received  the 
name  of  "the  paradise  of  Brazil."  Of  the  many  islands 
which  lie  along  the  coast  of  this  province,  Santa  Catharina, 
tho  largest,  forms  a  hay  which  atfords  safe  anchorage  fur 
the  largest  vessels. 

San'tn  Cla'ra,  county  of  W.  California, on  San  Fran- 
cisco Bay,  watered  by  Coyote  and  Guadalupe  rivers,  and 
lying  between  the  Monte  Diablo  and  Santa  Cruz  ranges  of 
mountains,  which  arc  heavily  wooded  with  fine  timber,  is 
traversed  by  the  Southern  Pacific  11.  R.  and  by  San  Jose" 
branch  of  Central  Pacific  R.  R.,  consists  largely  of  a  wide 
valley  of  surprising  fertility,  noted  for  its  enormous  crops 
of  wheat,  while  the  hillsides  are  equally  favorable  to  the 
vine,  has  mineral  and  hot  springs,  and  includes  the  New 
Almaden  and  <J  nadaliipe  quicksilver-mines,  the  lit  best  in 
the  world.  Manufactures  are  rapidly  being  introduced. 
Cheese,  butter,  barley,  bay,  and  hops  arc  staples.  Cap.  San 
Jose.     Area,  1332  aq.  m."    P.  26,246. 

Santa  Clara,  p. -v.,  Santa  Clara  co.,  Cal.,  on  Southern 
Pacific  P.  P..  in  the  centre  of  the  rich  agricultural  valley 
from  which  the  town  derives  its  name,  is  miles  S.  K.  of 
San  PranoiSOO,  contains  1  college  {Santa  Clara)  and  St. 
Mary's  Academy,  1  bank,  1  newspaper,  a  tannery,  a  flour- 
mill,  and  hotel.'  P.  3469.  EDS.  "THE  Owx." 
Santa  t'rocc  suit'  Arno,  Italy.  See  Appendix. 
Santa  Cruz,  an  island  of  the  West  Indies,  the  largest 
and  southernmost  of  the  Virgin  group,  in  lat.  17°  I.V  \., 
Ion.  64°  34'  W.,  comprises  an  area  of  si  sq.  m.,  witb  22,760 
inhabitants,  and  belongs  to  the  Danes.  The  northern  coast 
is  hilly;  the  rest  of  the  surface  is  Hat.  Tho  soil  is  exceed- 
ingly fertile,  and  the  climate  not  unhealthy,  but  hurricanes 
r.nd  earthquake-;  are  frequent.  Nearly  the  whole  island  is 
under  cultivation  ;  sugar  and  rum,  both  of  excellent  qual- 
ity, arc  the  principal  products.  The  island  was  discovered 
by  Columbus  on  his  second  voyage,  ami  belonged  succes- 
sively to  Holland.  England,  Spain,  and  Fiance,  which  lat- 
ter in  1733  ceded  it  to  Denmark.  Tho  language  is  English. 
Cap.  Christians  ted. 

Santa  Cruz,  county  of  W.  California,  lying  between 
the  Pacific  Ocean  and  Monterey  Ray,  bounded  P.  by  tho 
Santa  Cruz  Mountains  and  S.  by  Pajaro  River,  consists 
chiefly  of  heavily- timbered  mountains,  is  well  watered, 
produces  copper,  coal,  and  some  gold,  and  has  several  fertile 
valleys  yielding  tine  crops  of  grain  and  vegetables.  Butter, 
cheese,  and  swine  are  also  produced  in  abundance.  There 
are  numerous  saw  mills  and  several  manufactories.  Cap. 
Santa  Cruz.     Area,  432  sq.  m.     1*.  8743. 

Santa  Cmz9p.-v.  and  tp.,  cap.  of  Santa  Cruz  co.f  Cal., 
7  j  miles  S.  of  San  Francisco,  on  Monterey  Pay,  at  the  mouth 
of  Loren/.o  River,  has  6 churches,  1  college,  and  a  seminary, 
I  savings  and  loan  bank,  2  newspapers,  I  orphan  asylum,  '.] 
tanneries,  2  foundries,  gasworks,  I  basket  manufactory,  1 
flour  and  2  planing  mills,  5  hotels,  and  repair-shops.  P.  of 
v.  2001 ;  of  tp.  44.10.  \V.  \V.  BROWNING),  ED.  '*  SENTINEL." 
Santa  Cruz  (Andres),  b.  in  Upper  Peru  (now  Bolivia) 
in  17'.'i:  took  part  in  the  war  of  independence,  rising  to 
the  rank  of  field-marshal ;  became  Peruvian  minister  to 
Chili  l^L'S;  was  elected  president  of  Pol i via  after  the  over- 
throw of  Gen.  Sucre  L829;  placed  himself  at  the  bead  of 
the  "  Unitarian "  movement  in  Bolivia  and  Peru,  which 
countries  he  succeeded,  partly  by  force,  in  uniting  as  the 
"Peru-Bolivian  Confederation"  (1836),  consisting  of  the 
three  republics  of  North  Peru,  South  Peru,  and  Bolivia, 
each  with  a  separate  president  and  constitution,  but  sub 
ordinate  for  some  purposes  to  Santa  Cruz.,  who  fixed  his 
government  at  Lima  in  the  double  capacity  of  president 
of  Bolivia  and  "supreme  protector  of  the  Peru-Bolivian 
Confederation."  In  1837—39  ho  carried  on  a  disastrous  war 
with  Chili,  probably  with  the  ulterior  design  of  annexing 
that  republic  to  the  confederation,  but  that  anomalous  sys- 
tem of  government  was  overthrown  in  lS.'iS)  by  the  com- 
bined efforts  of  (Iriis.  Velaseo  nn>\  Ballivian,  and  Santa 
Cm/  took  refuge  in  Europe,  never  returning  to  South 
America.  As  a  safeguard  against  any  attempts  at  a  revo- 
lution, lie  was  kept  constantly  employed  by  successive  ad- 
ministrations, both  of  Bolivia  and  of  Peru,  as  minister  to 
the  courts  of  London,  Paris,  Pome,  and  Madrid.  D.  at 
Saint    \  a /a  ire,   Prance,  in  Sept.,   1  Slij. 

Santa  Cruz  de  la  PaTina,  town  of  the  Canary  Isl- 
ands, on  the  E.  ooast  of  Palma,  at  the  head  of  a  spacious 
bay,  has  some  shipbuilding  ami  trade.     P.  5600. 

Santa  Crnz  de  Santiago,  cap.  of  the  Canary  Isl- 
ands] on  the  X.  K.  coast  of  TeneritVc,  in  a  somewhat  un- 
fertile and  even  unhealthy  district.  Put  it  has  an  excellent 
harbor,  making  tho  city  the  chief  commercial  port  of  tho 
islands.       Wine,  brandy,  and  eoehinea!  are  exported.      The 

town  ami  harbor  are  strongly  fortified,     P.  about  1 1,000. 

Santa  Eui'emia  tTAsproiuoiitc,  Italy.  See  Ap- 
pendix. 


Santa  Fe,  town  of  the  Argentine  Republic,  capital  of 
B  province  of  the  same  name,  in  a  fertile  and  well-cultivated 
plain  on  the  river  Salado.  It  is  well  built,  has  a  college, 
and  carries  on  some  trade.     P.  10,670, 

Santa  Fe,  county  of  Central  New  Mexico,  drained 
by  the  Rio  Grande  and  Rio  Pecos  and  their  affluents,  and 
traversed  by  the  principal  chain  of  the  Rock]  Mountains, 
has  several  fertile  valleys  producing  fruit  and  wine  ol  supe- 
rior quality.  Sheep-raising  is  the  leading  industry.  Cap. 
Santa  Pe,  which  is  also  tho  capital  of  the  Territory.  Ana 
about  L800  sq.  m.     P.  9699. 

Santa  Fe,  p. -v.  and  tp.,  Alexander  co.,  111.,  on  Mis- 
sissippi River.     P.  600. 

Santa  Fe,  p. -v.,  Butler  tp.,  Miami  en.,  Ind.     P.  II... 

Santa  Fe,  city  and  capital  of  the  Territory  of  New 

Mexico  and  county-seat  of  Santa  I  ■  co.,  the  commercial 
centre,  an  arohiepiscopal  Bee  of  the  Roman  Catholic  Church, 
ami  head-quarters  of  the  military  district,  i-  20  mil.  -  g. 
of  the  Rio  Grande  del  .Vote,  on  Santa  Fe*  Creek;  altitude 
7044  feet;  lat.  35°  IP  6",  b.n.  105°  46'  30".  The  soil  is 
productive  under  irrigation  for  all  the  fruits  and  products 
of  the  40th  meridian  j  climate  dry  and  moderate  in  tem- 
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perature  the  year  round.  It  is  distant  per  odometer  mea- 
surement, )  in  stage-road,  430  miles  S.  from  Denver,  2  I  *  *  miles 
S.  YV.  of  the  railroad  terminus  at  Trinidad  in  Colorado, 
598  miles  N.  E.  of  Tucson,  280  miles  N.  of  Mesilla,  an  1 
has  mail-coaches  daily  to  railroad,  and  semi  weekly  S,  to 
El  Paso  and  Silver  City,  ami  YV.  to  Port  Wihgate,  and 
direct  telegraphic  communication  X..  P.,  and  S.     P.  5000, 

made  up    principally  of  natives   of  the  country.  CXCepI    ■■•- 

represented  in  the  Federal  officers,  the  professions,  and 
commercial  classes.  It  had  Ion£  been  occupied  as  an  In- 
dian pueblo  at  the  discovery  and  occupation  by  the  Span- 
iards in  the  latter  pari  of  fbc  sixteenth  century  ;  fragments 
of  gold  and  silver  ore-:  arc  found,  among  other  fragments 
of  slag  and  pottery,  in  the  edge  of  the  foot -bills,  indicating 
the  existence  of  reduction  works  in. lays  gone  by,  of  which 
neither  history  nor  tradition  gives  account.  Mines  of  tho 
precious  and  grosser  metals  in  varying  quantities,  and  ex- 
tensive quarries  of  fine  marble,  gj  psum,  and  lime-tone,  are 
known  in  the  surrounding  mountains.  The  Pueblo  (or 
Village)  Indians,  having  been  subjected  t>  slavery,  arose 
in  1680  and  drove  the  Spaniards  out  of  Santa  Fe  and 
the  territory;  they  Ihen  erected  in  the  plaza  a  Btone  en- 
closure, into  which  the  public  records  and  fixtures  and 
decorations  of  the  churches  were  east  and  burned,  and  also 
filled  up  and  obliterated  all  traces  of  mines  developed. 
According  to  publie  records  in  the  office  of  the  secretary 
of  the  Territory,  the  Indians  held  possession  of  the  country 
for  fourteen  years  to  a  day,  when  they  were  linalh  recon- 
quered by  the  Spaniards,  who  witb  their  descendants  con- 
tinued successively,  under  the  authorities  of  Spain  and 
Mexico,  to  occupy  and  govern  the  country  until  the  Ameri- 
can occupation  by  Gen.  S.  W.  Kearny,  Aug.  Is.  1846.  On 
the  authority  of  ex-Gov.  Donaciano  Vigil  we  give  the  fol- 
lowing items  of  history:  A  custom-house  was  lir-t  estab- 
lished here  in  1821  :  in  1822  the  first  train  of  merchandise 
from  the  V.  S.  was  brought  into  Fernandez  deTaos  by  the 

live  Kobidoux  brothers;  two  years  later  the  tirst  train  of 
merchandise  arrived  at  Santa  Pe  from  tho  same  source: 
in  L826  the  first  American  mercantile  house  was  established 
by  Henry  ('lens  A  Pro. ;  there  were  about  20  American 
traders  and  trappers  resident  when  taken  possession  of  by 
the  V .  S.  army.  The  Territorial  government  under  tho 
organic  act  was  established  in  1851  ;  in  1862  the  rebel  forces 
under  Gen.  Sibley  occupied  the  city  for  a  few   days,  until 
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obligeil  to  (lee  in  ■■< -at  by  tlic  Union  forces 

nnder  Co!.  Slough  .<i  the  Colorado  Vole,  at  the  battles  of 
•  ih'.n  ..ii  Mar.  28  :  B  substan- 
tial monument  ol  granite  and  marble  stands  in  theplaxa, 
erected  by  ih«  Territory  in  commemoration  of  the  event. 
Ajdoi  ■  ■    ial    nto   est  ib  the 

palace  built  prior  to  1680,  having  been  the  quarters  of  the 
in  il  and  military  authorities  up  to  1861,  and  sinoe  occupied 
by  the  legislatn  •  and  ol  the  Terri- 

tory; the  San  Miguel  church,  S.  of  the  river,  built,  a 
in.-  i  shortly  after  the  Spanish  oocupation,  and 

luii.-*   the  oldest  ohun  i  ■    .  it'  not  the  first  church 

ted,  in  the   r.  B.j  and   Fori   Marcy,  on  the  fool  hills 
immediately  adjs  to  the  town,  built  and  occupi< 

•.  in  1846.     Tin-  oity  has  6  principal  j"1 
houses,  whose  annual  itional 

banks,  I  daily  and  1  weekly  newspaper,  an  orphan  asylum 
mi  ler  the  Bisters  of  Charity,   i   Roman   Catholic  and  2 

estant  churches,   and   l    Presbyterian  and   2   B 
Catholic  academic  schools.     Archbishop  Lamy  has  in  i 
of  erection  a  very  substantial  and  imposing  cathedral  of 
stone,  Roman  l'>  tantine  in  design,  oruciform  in  plan,  with 
■t  length  of  nave  and  choir,  and  proportional  other- 
wise, the  cornerstone  of  whioh  was  laid  in  Oct.,  L870. 

w  M  i  i  \m  O,  BrrcBj  fob  thb  "  New  Mi  eican." 

Santa  IV  de  Bogota.     3« 

Santa  Fiora,  [taJy.    See  Appendix. 

Sunt'  Agata  dei  tioti,  Italy.     Sec  Appendix. 

Bant'  Agata  di  Pnglia,  [taly.    Bee  Appendix. 

Sunt"  kgostino,  [taly.     See  Appendix. 

San'ta  Inez'*  tp.,  Banta  Barbara  eo.,  Cal.     P.  103S. 

Sant  at.    See  Sandal  \v and  S  lntal-Wood. 

Santa'laeeir  [from  the  prinoipal  genus,  Santalum,  san- 
dal-u  ill  order  of  apetalons  dicotyledonous  plants 

widely  distributed  over  the  world,  most  nearly  related  to 
LoranthacesB,  but    incompletely,  it'  at   all,  parasitic,   ac 
cording  with  that   order  in  having  its  ovules  and  Beeds 
destitute    of    integuments.     The    sandal-woods    are    far 
most    important   representatives   of  the   order.     The 
European  an  all   herbs,  as  is  Comandra,  the  commonest 
North  American  representative;  but  the  Alleghanies  have 
■     one  of  them,  Pynelariat  nil-nut,  has 
a  large  kernel  about]  ting  with  acrid  oil.     The  quandang- 
nut  of  Australia,  however,  is  bland  and  edible.   The  "Aus- 
:n  cherry  "  \  -  1 1  died  , "  with  the  stone  on  the  outside," 
i<  the  nut  of  BxoearptUj  supported  on  an  apparent  soceu- 
lent  red  berry,  which  is  formed  by  an  enlargement  of  the 
tip  of  the  Bower-stalk.  Asa  Gray. 

Sant  aline.    See  SAWTAL-TPoon. 

Santa  Lucia  del  .llela,  Sicily.     See  Appendix. 

San'tal-Wood,  Sanders,  or  Saunders,  etc..  from 
the  Pteroearptu  tantaliiuts,  imported  from  the  East  Indie?, 
a,  Madagascar,  and  the  coasts  of  Coromandel  and 
Malabar.  It  occurs  in  large  billets,  compact,  hard,  and 
of  a  dull  murky-red  color.  Its  coloring-matter  is  sup- 
posed  i"  !"■  similar  to,  if  nut  identical  with,  that  of  bar 

and  cam  w i.     It  is  only  developed  by  age,  and,  while 

it  is  abundant  in  the  trunks,  is  not  found  in  the  young 
branches,  ffiedel  [Zeit.  Ckem.  [_].  vi.  83)  isolated  two 
peculiar  bodies  from  santul-wood:  (I)  mm.'nt  (iMVlUb.- 
3HsO),  colorless  crystals,  tasteless,  odorless,  insoluble  in 
water,  bisulphide  of  carbon,  benzol,  and  chloroform,  and 
only  Blightly  soluble  in  alcohol  and  ether.  Its  alkaline 
solution  i-  yellow,  but  becomes  rapidly  red  in  the  air,  and 
itates  with  lime  and  baryta.  It-  alcoholic 
solution  assumes  a  dark-red  color  with  ferric  chloride.  He 
from  1000  of  wood  [2)Santalin<  [CuH]  I  I  . 
which  differs  from  alizarine  bj  only  1 1 4 .  It  lias  a.  magnif- 
icent ir,  with  a  green  metallic  iridescence,  is  in- 
soluble in  water,  slightly  Boluble  in  alcohol  and  ether,  and 
imparts  a  reddish-purple  color  to  alkaline  Bolntions,     San 

dal-w 1  is  used  chiefly  «n  the  Continent,  to  give  a  bottom 

to  woollen  cloth  to  be  subsequently  dyed  with  indigo,  yield- 
ing by  this  combination  o  tine  blue  {bleu  rf<  tfemoure)^ 
which  is  purple  bine  by  reflected  light  It  also  imparts  a 
dark  red  to  woollen  and  cotton  go  .d--,  which  assumes  a  rich 
brown  on  passing  through  a  bath  ol  bichromate  of  potash. 
With  unac  il  gives  a  dark  brown— with  fustic  a  light 
bron  o  Sandal-Wood.  C.  V.  Chandler. 

Santa  Maxgheritadi  Belice,  Appendix. 

Santa  Margherita  Lignre,  Italy.     See  APPENDIX. 

San tu  Maria.     -  Banta  Maria. 

Santa  Maria  Capua  Vet  ere,  Italy.    See  Appendix. 

Santa   Maria  in  Monte,  Italy.     Bee  Appendix. 

San  ta  Mar'ta,  oity  of  Colombia,  cap.  of  the  el 
ol  E  ma  M.irta.  in  the  '  ai 
Sea,  near   the  mouth  of   Magdalena  River,  has  monthly 


communication  by  steamer  with  New  York  and  the  West 
India  ports,  and  maintains  a  considerable  coo  sting-trade. 
The  port  is  commodious,  and  defended  by  three  fortresses. 
The  Santa  Marta  mountain  range  rises  in  BOme  peaks  to 
17,000  feet,  and  is  not  connected  with  the  Andes. 

San'ta  Mar'tha,  an  ill-built  and  decaying  town  of 
Venezuela,  South  America,  on  an  inlet  of  the  Caribbean 
n_r  fertile  surroundings.     P.  about  5000. 

Santa  Mau'ra,  or  I-eucadia,  one  of  the  Ionian 
[slands,  about  a  mile  off  the  western  coast  of  Greece,  with 
which  it  was  formerly  connected  by  an  isthmus,  comprises 
an  area  of  ls|1  Bq.  m.,  with  20,327  inhabitants.  The  range 
of  hills  which  traverses  it  from  N,  to  B.  ends  at  the  southern 
extremity  iu  -miic  high  white  cliffs,  which  are  called  "Sap- 
pho's Leap,"  and  from  which  the  island  received  its  name. 

Santa'na  i  1'kdro),  b.  in  Santo  Domingo  about  1810; 
beaded  the  revolt  of  the  eastern  portion  of  the  island,  sc- 
euring  its  independence  from  Hayti,  1844;  was  president 
1844-48;  repulsed  a  new  Ilaytian  invasion  Apr.  211,  1819, 
acquiring  thereby  the  title  of  "  liberator:"  was  again  presi- 
dent 1853—56  and  1858-61,  but,  becoming  wearied  of  the 
efforts  to  preserve  peace,  negotiated  in  the  latter  year  the 
reannexation  of  Santo  Domingo  to  Spain.  I),  at  Santo 
Domingo  .1  one  1  1,  1 364. 

Sant'  Annstasia*  Italy.    See  Appendix. 

Santan'der,  town  of  Spain,  capital  of  the  province  of 
the  same  name,  on  a  promontory  in  an  inlet  of  the  Bay 
of  Biscay,  where  a  spacious  and  perfectly  safe  harbor  is 
formed  by  two  moles  and  provided  with  convenient  quays 
ami  docks.  The  surrounding  hills  are  beautiful,  covered 
with  vineyards  and  forests,  and  rich  in  mineral  springs 
and  iron  and  copper  ores.  The  rivers  and  the  sea  teem 
with  line  fish.  The  city  has  several  good  manufacturing 
establishments.  Wheat  and  ores  are  the  principal  items  of 
exportation.     P.  about  35,000. 

Santander%  one  of  the  nine  confederate  states  of  the 
United  States  of  Colombia  into  which  that  country  was 
divided  by  the  constitution  of  1858,  is  bounded  N".  E.  by 
Venezuela.  S.  E.  by  Boyaea,  and  AV.  by  the  river  Magda- 
lena :  includes  the  cities  of  Pamplona.  Ocaiia,  and  Rosario 
de  Cucuta,  the  inhabitants  of  which  are  industrious  and 
well  educated.  Area.  16,293  sq.  in.  P.  425,427.  Cap. 
Socorro,  a  city  of  12,000  inhabitants. 

Santander  (Francisco  de  Pattla),  b.  at  Rosario  de 
Cueuta.  New  Uranada,  Apr.  2,  1702;  educated  at  the  Col- 
lege of  Bogota;  served  under  Bolivar  in  the  war  of  inde- 
pendence as  colonel;  became  provisional  vice-president  of 
Cundlnamarca;  was  chiefly  instrumental  in  assembling  at 
his  native  place.  Rosario  de  Cueuta.  in  Jan.,  1821,  the  con- 
stituent congress  of  delegates  from  Venezuela  and  New 
Granada,  by  which  the  two  countries  were  united  as  the 
republic  of  Colombia,  of  which  Bolivar  was  chosen  presi- 
dent and  Santander  vice-president  (Oct.,  1821);  was  in 
charge  of  the  executive  power  from  Bee,  1821,  to  Sept., 
1827,  while  Bolivar  was  absent  in  Peru  or  engaged  in  cam- 
paigns; was  re-elected  vice-president  1827,  but  soon  came 
into  collision  with  the  "liberator,"  to  whom  monarchical 
projects  were  attributed,  and  was  soon  banished  from  the 
country  upon  a  charge  of  being  concerned  in  a  plot  fur  the 
assassination  of  the  former;  resided  several  years  in  Eng- 
land, France,  and  Germany;  was  recalled  after  the  disso- 
lution of  the  centralized  republic  of  Colombia,  and  chosen 
first  constitutional  president  of  the  republic  of  New  Gra- 
nada, which  office  he  filled  1833-37.  D.  at  Cartagena  May 
6,  i  mm. 

Sant'  Angelo  dei  Lombardi,  Italy.  Sec  Appendix. 

Sant'  Angelo  di  Brolo,  Sicily.     Sec  Appendix. 

Sant'  Angelo  Lodigiano,  Italy.     Sec  Appendix. 

Santa  Xinf'a,  Sicily.     Sec  Appendix. 

Sant3  Antimo,  Italy.     See  Appendix. 

Santaquin',  p.-v.,  Utah  eo.,  T*t. 

Sant'  ArcangelO  di  JRomagna,  Italy.  See  Ap- 
pendix. 

Santarem',  town  of  Spain,  province  of  Estremadura, 
on  the  Tagus,  is  in  a  very  fertile  district.     P.  9000. 

Santaro'sa  (Santobue),  Count  of,  b.  at  Savigliano 
in  17>>:;.  While  still  very  young  he  entered  the  Pied- 
montese  army;  in  1S21  was  minister  of  war  during  the 
brief  revolutionary  period.  On  the  complete  failure  of  the 
new  Subalpxne  government  he  first  retired  to  Switzerland, 
and  thence  to  France,  where  he  formed  a  close  friendship 
with  Victor  Cousin,  who  afterward  wrote  his  life;  then 
went  to  London,  and  there  became  attached  to  I'go  Fos- 
colo,  but  finally  left  England  for  Greece,  where  he  d.  in 
1825,  fighting  for  her  independence.  Author  of  a  History 
of  the  French  Revolution* — His  son,  Coomt  Pietro  Santa- 
R08A,  the  friend  of  Silvio  Pellico.  wrote  an  admirable  his- 
tory of  the  Ciompi,  and  was  constitutional  minister  of  the 
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king  of  Sardinia.  As  it  was  during  his  mini-try  that  the 
[aw  Siocardi  was  passed,  abolishing  tin-  special  ecclesias- 
tical tribunals,  the  archbishop  of  Turin,  Luigi  Fronsoni, 

refused  liiiu  the  hist  sacrament-  of  the  Church. 

San'ta  Ko'sa,  oounty  of  W.  Florida,  lying  between 
Alabama  and  the  Gulf  of  Mexico,  bounded  S.  W,  by  Pen 
sacola  Bay  and  Escambia   River,  and  traversed  bj  Yellow 
and  Black wator   rivers,  has    a    level    surface   and   a   sterile 

soil.    Santa  Rosa  [eland  lies  off  the  S.  coast     The  western 

extremity  of  the  island,  on  which  is  Four  Pickens  (which 

,  forms  the  Ma-barrier  of  Penaaoola  harbor.     Staples, 

rice  and  molasses.    Cap.  Milton.    Area,  700sq.m.    P.  8312. 

Santa  llosa,  tp.,  San  Luis  Ohispo  en..  ( 'a I.      1*.  Ill  I. 

Santa  Hosa,  p.-v.,  cap. of  Sonoma  <o..  f'ul.,  on  North 
Pacific  It.  R-,  60  miles  N.  W".  of  San  PranciscOj  has  7 
churches,  2  colleges,  1   private,  high,  and  public  schools, 

several  llonring-niills,  a  tannery.  ■">  hotels  2  banks,  1  news- 
paper, and  a  tint'  water-supply.  The  manufacture  of  wine  is 
extensively  carried  on,  and  the  largest  vineyard  under  one 
management  in  the  world  is  located  in  this  county.  1*. 
2898.    Thou  \s  L.  Thompson,  Ed,  "  Sonom  v  Demo<  r  it." 

Santt'c',  tp.,  Clarendon  oo.,  S.  C.     P«  977. 

Santee,  tp.,  ticorgctown  <"..  S.  C     1\  2f>71. 

Santee  Agency,  p.-v.  and  tp..  Knox  CO.,  Neb.    P.  27. 

Santee  River  is  formed  in  South  Carolina  by  the 
union  of  vfateree  and  Congarcc  rivers.  It  is  navigable 
throughout  for  steamboats,  and  its  length  is  150  miles.  1 1- 
lower  course  is  through  pine  forests  and  tow  rice-lands.  It 
reatdii'S  the  A  tlan  tie  through  the  North  and  the  South  Santee. 

Sant'  Elia  Fiumerapido,  Italy.     See  Appendix. 

Sant'  Elpidio  a  JIare,  Italy.     See  Appendix. 

Santeramo  in  C'alle,  Italy.    See  Appendix. 

Santcrre'  (Antoine  Joseph),  b.  at  Paris  Mar.  16,  I7fi2j 
Led  the  mob  against  the  Bastile  July  1 1,  1 789 ;  was  elected 
commander  of  a  battalion  of  the  national  guard j  played  a 
Conspicuous  part  in  the  riots  of  the  Champ  de  Mars,  the 
attack  on  the  Tuileries  (June  2t>,  1792),  and  the  insurrec- 
tion of  Aug.  10  ;  was  appointed  commander-in-chief  of  I  be 
national  guard  of  Paris  with  the  rank  of  general  of  division, 
and  governor  of  the  Temple  dming  the  imprisonment  of 
the  king,  whom  he  escorted  to  the  scaffold;  was  sunt  to  the 
Vendee  at  the  head  of  an  army  of  20,000  nun,  but  was 
beaten  at  Coron  Sept.  18,  L793;  recalled,  arrested  as  an 
Orleanist,  but  Liberated  after  the  fall  of  Robespierre;  lost 
his  influence  and  his  fortune.     D.  Feb.  0,  1809. 

Santhia,  Italy.    See  Appendix. 

Santia'go,  central  province  of  Chili,  stretching  from 
the  Pacific  Ocean  to  the  frontier  of  the  Argentine  Republic, 
consists  chiefly  of  ranges  of  mountains,  embracing  some  of 

the  highest  ]  tori  k«  ol  'tin1  Andes,  hut.  with  numerous  hroad,  fer- 
tile, and  picturesque  valleys  in  a  high  state  of  cultivation  ; 
i.-  traversed  by  the  river  Maypu  ;  has  productive  mines, 

especially  of  silver  and  copper,  and  affords  pasturage  to 
immense  herds  of  cattle.  It  is  subdivided  into  the  depart- 
ments of  Santiago,  Melipilla,  Ranoagna,  and  Victoria. 
Area,  7SIHI  -t|.  in.  1'.  in  1872,  380,419.  Cop.  Santiago, 
which  i-  also  the  capital  of  the  republic. 

Santiago,  city.  cap.  of  the  republic  of  Chili  and  oi  the 
province  of  the  same  name,  in  a  beautiful  valley  on  both 

sides  of  Mapocho  Hiver,  which  is  crossed  by  several  tine 
bridges,  near  the  \V.  base  of  the  Amies,  at  a  height  of  about 
1800  feel  above  the  level  of  the  sea,  is  regularly  laid  out 
with  wide  and  well-shaded  streets,  has  several  creditable 
public  edifices,  including  the  cathedral,  the  mint,  the 
treasury  and  post  office,  the  archbishop's  palace,  the  hall 
of  congress,  and  the  theatre,  considered  the  finest  in  South 
America  ;  is  defended  by  two  fortresses,  which  crown  the 

hill  of  Santa  Lucia  in  the  centre  of  the  city  ;    has  a  univcr- 

ii>  with  L200  students,  a  military  academy,  an  academy 
of  science,  2  normal  colleges,  a  large  public  library,  and 
aumerous  other  educational,  religious,  and  benevolent  in- 
stitutions, public  and  private,  of  high  rank:  has  a  mag- 
nifioenl  paseo  or  drive  extending  along  the  hanks  of  the 
Mapocho  for  2  miles,  decorated  with  good  statues  of  ,<an 
Martin,  O'Higgin  .  Abraham  Lincoln,  and  other  patriots: 

has  ; siderable  internal  commerce  ;  maintains  3  banks, 

2  insurance  companies,  and  a  numbf  i  of  manufactures  :  is 
connected  by  railways  with  Valparaiso  and  Talca.  and  will 

be  placed  in  communication  with  Buenoi  tyres  by  the 
'I'ran -aniline  Railway, now  (1876) in oourseof  construction. 
Santiago  was  founded  in  1543  by  Pedro  do  VaMivia,  and 
has  suffered  severely  from  earthquakes  and  inundations. 
An  international  exposition  was  held  here  m  1875.  1*.  in 
L865,  115,377;  estimated  in  L876  at  150,000. 
Santiago 9  p.-v.  and  tp.,  Sherburne  oo.,  Minn.  1*.  i  >■ 
Santiago  de  Composte'Ia,  town  of  Spain,  prov- 
ince of  Galioia,  al  the  confluence  of  the  Sar  and  the  Sarela. 


is  the  see  of  an  archbishop,  and  has  a  magnificent  cathe- 
dral, a  university,  and  several  educational  and  religious 
establishments,  from  which  it  chiefly  derives  it-  import- 
ance,    'fhe  cathedral,  said  to  contain  the  bones  of  the  pa- 

i  f  Spain,  the  apostle  James,  was  buill  in  the  eleventh 

century,  i-  in  the  form  of  a  cross  27o  feet  long  and  204  feet 

hroad.  and  contain-  -i\  nave-  formed  l-y  beautiful  Qothk 
pillars.  Before  the  Reformation  this  church  was  annually 
i  (sited  by  great  crowds  of  pilgrims,  but  since  that  timi 
number  of  visitora  has  decreased  and  the  city  decayed. 
Some  manufactures  of  lin<  o,  silk,  leather,  and  paper  are 
carried  on,  and  the  vicinity  i-  very  rich  in  cereals,  vegeta- 
bles, fruit,  and  wine.      P.  about  29,000. 

Santia'go   de   Cu'ba,  town    and    formerly  capital   of 

the  island  of  Cuba,  on  the  southern  coast,  near  the  month 
of  the  river  Santiago,  it  has  a  spacious,  iafe,  and  strong- 
ly-defended harbor,  is  well  built,  and  contain e  a  fine  cathe- 
dral and  many  other  handsome  public  buildings,  bul  its 
(diiuate  is  hot  and  unhealthy.  Its  commerce  i 
tese   \ci\    large;    in    ls''-7   the  total   vain.'  oi    it-  exports 

an ted  to  $8,250,000,  and   537,994   owts.  ol  sugar,  iril 

cuts,  of  molasses,  79,728  owts.  of  coffee,  6199  toi 
per  ore.  and  14,470  sacks  of  cacao  were  exported,  besides 
huge  quantities  of  nun,  tobacco,  cotton, etc.     P. of  eitj  and 
district,  90,000 — via.  27,729  white  and  68,27  I  colored. 

Santiago  del  Este'ro,  central  province  of  the  Ar- 
gentine Republic,  lying  S.  \V.  of  the  Rio  Balado,  which  sep- 
arates it  from  the  Gran  Chaco,  is  mountainous  En  the  W,t 
bul  elsewhere  level  or  greatly  undulating ;  has  a  hot  cli- 
mate and  d  poor  soil  covered  with  -touted  vegetation. 
Agriculture  is  little  practised,  stock-raising  being  the  aJ 
mo&l  exclusive  i  ndustry.  The  people  are  largely  ot  In  [Jan 
blood,  and  in  a  part  of  the  state  the  Quichua  language,  in- 
troduced by  a  colony  from  Peru  during  the  empire  of  tho 
Incas,  is  still  spoken.  Education  is  little  cared  for,  and 
there  are  no  public  institutions  of  any  importance.  I'on- 
chos,  lace,  and  woollen  articles  of  considerable  artistic 
merit  are  manufactured  by  hand.  Area,  aboul  35,000  sq. 
m.  P.  in  L869,  132,763.  Cap.  Santiago,  which  has  a  pop. 
of  777o. 

Santia'go  de  los  Canalle'ros,  town  of  Santo  Do- 
mingo, capital  of  a  pro\  ince  of  the  same  name,  on  the  right 
hank  of  Yaqui  Hiver,  is  well  built  and  has  about  B000  in- 
habitants, mostly  engaged  in  agriculture  and  cattle-breed- 
ing, the  manufacture  ol  leather  and  tiles,  and  commerce. 
The  old  city  of  the  same  name,  founded  by  the  Spaniards 
in  lo()4  and  destroyed  by  Dessalines  in  1805,  stood  several 
miles  farther  to  the  .N.  W.,  on  a  less  Balubrious  site. 

Santillana  (Ifiioo  Lopez  de  Nendoza),  Marquis 

OP,  bi  at  Carrion  de  los  ('nudes  in  1398,  son  of  the  grand 
admiral  of  Castile,  from  whom  he  inherited  great  wealth  ; 
served  with  distinct  inn  in  wars  against  \i  agon  and  again -t 
the  Moors   and  in  the  civil  wars  of  <':i-tile:    enjoyed 

influence  at  court,  and  was  an  emineul  patron  of  letters, 
being  himself  the  author  of  the  ( 'omedii  ta  -/<■  Ponzat  of  a 
Canto  Fnnebre  on  the  death  of  Enrique  de  Villena,  of  a 
volume  of  proverbs   in   rhyme,  Rejranes,  and  of  various 

other  WOrks.       D.  :tt  I  '•  uadalajara  .Mar.  28,    I  168. 

San'to  Domingo,  or  the  Dominican  Republic, 

comprises  the  eastern  ami  larger  part  of  the  island  of  Bayti 
in  the  West  Indies,  separate. I  from  the  republic  of  Hayti 
by  the  river  PedernaleSj  which  Mows  to  the  S..  and  the  ri\  er 

Daxabon  or  Massacre,  which  falls  into  the  Bay  of  Man- 
sanillo  on  the  northern  coast.    It-  physical  geography  and 

its  history  are  iri veil  in  the  article-;  on  II  IYT1  and   DOMINGO, 

s  win.  Projects  of  Annexation  ro  the  U.  S.  [ta  ares  is 
estimated  al  18,000  sq.m.;  its  pop.  at  from  150,000  to 
200,000,  of  which  one-tenth  are  while,  Spaniards  of  un- 
mixed descent,  and  the  real  b  mixture  of  Spaniards,  In- 
dians, and  negroes,  with  a  small  number  of  pure  negroes. 
The  prevailing  religion  i-  the  Roman  Catholic,  and  the 

archhishop  of  Santo  homing"  hears  the  title  of  primate 
of  the  Indies.     Other  denominations  are  tolerated,  and  the 

Methodists  and  Bapl  ists  have  ohurches  ami  schools, mainly 
supported  by  the  colony  of  negroes  which  emigrated  in 
L82i  from  the  Q.  S.  and  settled  in  the  island.  The  repub- 
lic is  divided  into  five  provinces — Santo  Domingo,  Azua 

de  C postela,  Conoepoion  de  hi   Vega,  Santiago  d< 

Caballeros,  and  Santa  Cruz  del  Seybo.  The  govern i  enl 
consists  of  a  president,  who  is  elected  for  si\  years  and 
holds  the  executive  power, and  a  senate, which  has  the  leg- 
islative power  and  is  composed  of  nine  members,  elected 
also  for  >i\  years.  The  present  president,  elected  Dec.  -". 
is7-'.  is  [gnacio  Gonzales.  The  finances  an-  in  had  order. 
In  1 870  the  receipts  were  reported  to  be $772,684,  and  the 
expenses  $728,605,  with  a  debt  ol  £1,565,831  internal,  and 
$757,700  foreign.  The  receipt-  are  chiefly  derii  d 
customs  duties.     The  rich  natural  n  tho  country 

are  \  cry  little  de\  eloped.  The  gold  and  silver  mines,  which 
in  the  sixteenth  century  yielded  an  cnormou     pi  ifit,  are 
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not  row  worked;  even  thoir  loo d  has  in  many  oases 

boon  forgotten.      I  '    "'  ,llL" 

forest  ll  "'  tlu"  vu{uv  l;"'k 

in  many  places  lefl  t>»  grow  wild, 
and  very  little  ca  ■"  '  ,"1  the  cultivation 

.  pinch  latter  grows  luxuriantly 
..  ieuia  n   prod  in  i  ol  excellent   quality.     Cn   186 

p  irtfl  amounted  to  $1  ,500,01 f  the 

Q  ,    bul   in    L870   the   figun  -   bad   d< 
,.  wtivelj  to  $560,000  una  $700,000.     The  prin 
tpori  in  e  tofaaoco,  coffee,  col  ton,  sugar, 
er,  bides,  wax,  mahoganj  ,  and  dyewoods.    Ihe 
principal  porta  are  Puerto  Plata  and  Sunt"  Domingo. 

Santo  Domingo 9  oapital  of  the  republic  <»i 
ruin  go,  at  thi  mouth  ol  the  rivei  Osama,  in  lat.  '  3    28'  v 
.   w  ..:    Burrounded  with  d  wall  I 
jO0(j  harbor.     [I  was  founded  in  l  i'.'l  bj   Bai 
:,  |    i  olombu  .  under  the  nam-'  ol   Nuei  a   i  i  bella, 
eras  the  first  city  built  bj  white  men  in  the  New  World. 
Several  of  the  old  buildings,  among  whioh  i-  the  cathedral, 
1512   W,  are  -till  standing.   The  oil  *d  i  ome 

trade  in  cabinet  and  dyew Is.     P.  from  6000  to  10,000. 

San'tonine,  or  Santoninic  Acid,  a  cryBtallizable 
prlnoiple  obtained  from  the  drug  Santonica  or  "Levant 
wormseed."     San)  trs  in  flat,  quadrilateral,  color- 

leas  prisms,  is  inodorous  and  nearly  tasteless,  and  practi- 
cally insoluble  in  water.  It  is  poisonous  in  overdose  to  the 
animal  system,  prodi  i    nvulsive  tremblings,  dilatation 

of  the  pupils,  and  enfeebling  of  Hie  funotions  of  the  heart 
lungs.  It  alao  causes  the  urine  to  acquire  an  unnatu- 
ral yellow  color,  and,  what  is  very  singular  and  as  yet  un- 
explained, it  produces  yellow  ww'on,  the  field  of  view  ap- 
pearing as  if  seen  through  a  yellow-tinted  medium.  San- 
tonins is  exceedingly  poisonous  bo  the  Ascaris  lumbricoidesj 
or  round  worm,  a  paVasite  infesting  the  intestines  in  man. 
and  i-  consequently  used  in  medicine  as  an  anthelmintic  or 
[fuge.  Prom  its  poisonous  properties  it  must  be  given 
with  .are.  Edward  Curtis. 

Santorin*    Bee  Thera. 

Santos,  town  of  Brazil,  province  of  Sao  Paulo,  on  the 
north  i  f  the  island  of  Engua-Guacu,  in  lat.  23' 

:»:>'  S..  Ion.  16°  19'  \V.  It  has  a  good  harbor  and  a  stead- 
ily-increasing trade.     1*.  about  12,000. 

Santo  Stefano  Quisquena,  Sicily.    See  Appendix. 
Santiirk,  p.  v.  and  tp.,  Union  co.,  S.  C.     P.  1S79. 
San  Vicente,  town  of  Central  America,  in   San   Sal- 
;,  ;it  the  foot  of  the  now  extinct  volcano  of  the  same 
name,  is  regularly  built  and  carries  on  some  trade;    The  vi- 
cinity contains  plantations  of  indigo  and  tobacco.    P.  G000. 
Sanvito  al  Tagliaincnto,  Italy.     Pee  Appendix. 
Sau  Vito  del  .\ormainii,  Italy.     Sec  Appendix. 
SjIo  Francia'cO,  or  San  Francisco,  river  of  Brazil, 
rises  in  the  province  of  Minaa  Geraes,  in  lat.  20°  S.,  Ion. 
45°  \\\,  Hows  first  N'.,  then  E.,  forming  tne  boundary  between 
tin-  provinces  Of  Pernambuco  and  Bahia,  and  falls  into  the 
Atlantic  in   lat.    10°  24'   S.,  after  a  course  of  1Gj2  miles. 
At    l  10  miles  from  its  mouth  the  falls  of  Paulo  AJfonzo 
ler  it  innavigable,  but  above  these  falls  it  becomes  nav- 
igable once  more,  and  continues  so  for  upward  of  900  miles. 
Saone',  river  of  France,  rises  in   the  department  of 
\  osgi     at  an  elevation  of  1476  feet  above  the  level  of  the 
Sows  8.,  and  joins  the   Rhone  at  Lyons.     Its  entire 
Length  is  316  miles;  it  is  navigable  for  a  distance  of  17" 
miles  belon  the  city  of  1 1  ray,  department  of  Haute-Saono. 
It  receives  from  the  left  side  the  Douhs. 

Sauiie-et-Loire,  department  of  France,  between  the 
two  river-  Badne  and  Loire,  and  mostly  occupied  by  the 
mountains  of  CAte-d'Or.  The  mountains  are  low  anil  rich 
i  i  coal  and  iron,  and  on  thoir  gentle  elopes  is  produced  the 
oelebrated  Macon  wine.  On  the  excellent  pastures  along 
the  rivers  large  herds  of  cattle  and  horses  arc  reared. 
Lrea,  3270  Bq.  m.  P.  608,344.  Of  72,374  children  of 
school  age,  14,487  received  no  s.-lio-il  education  in  1SJ7. 
Saone,  Haute.  Bee  Haute-Sao.ve. 
Sao  Pau'lo,  province  of  Brazil,  bordering  on  the  At- 
lantic and  situated  between  the  provinces  of  Parana  and 
Mi  mm  Oi  rae  compri  e  an  area  of  131,705  Bq.  m.,  with 
1,000  inhabitants.  The  coast-land  is  mostly  low,  and 
irated  from  the  more  elevated  in  la  ml  plateau  by  a  chain 
of  mountains  which  in  some  places  extend  to  the  sea.  The 
province  is  exceedingly  rich.  Gold, silver,  and  sulphur  are 
found,  besides  a  number  of  gems.  All  S.  European  funis 
are  grown,  t  igether  with  those  of  the  tropi<  -.  and  forests 
abound.  The  climate  in  the  low  ooast-land  i-  hot,  moist, 
and  often  unhealthy  ;  in  the  inland  plateau  cooler  and  more 
healthy.  But  the  natural  resources  of  the  province  are 
Tory  iittlc  developed. 


Sao  PaulO,  town  of  Brazil,  capital  of  the  province  of 
Paulo,  on  a  tributary  of  the  Tiete.     It  has  an  ecclesi- 
astical seminary,  a  law-school,  a  school  of  medicine,  and 
,i  other  educational  institutions.    It  is  rather  indiffer- 
ently built,  but   beautifully  situated,  and  carries  on  some 
trade  and  manufactures.     P.  22,032. 

Sao  Pedro  do  Uio  Grande  do  Sul.  See  Rio 
Grande  do  Sd  l. 

S&0  Salvador,  or  San  Salvador,  city  of  Brazil. 
Bee  B  una. 

Sap  [Lat.  sapa,  "must,"  or  "  new  wine  boiled  thick"], 
the  juice  of  plants.  It  is  probable  that  the  water  of  the 
sap  and  its  ash  constituents  are  taken  up  only  by  the  roots. 
This  dilute  solution  of  inorganic  matter  is  carried  to  the 
green  tissue  of  the  plant,  where  it  is  exposed  to  the  air  and 
concentrated  by  evaporation.  From  the  atmosphere  car- 
bonic arid  is  taken  up.  Under  the  influence  of  sunlight 
the  dissolved  matters  are  assimilated,  and  the  crude  >-"j) 
becomes  elaborated  sap.  The  prepared  sap  is  lit  to  be  used 
in  growth  or  any  kind  of  work  in  the  plant,  and  it  is  car- 
ried to  all  points  where  it  is  needed.  The  transmission  of 
erode  and  elaborated  sap,  and  the  laws  which  govern  their 
transfer,  will  be  treated  of  under  VEGETABLE  PHYSIOLOGY. 
Pies.  W,  6.  Clark  of  the  Massachusetts  Agricultural  Col- 
ic in-  lias  recently  conducted  an  extensive  and  valuable  series 
of  experiments  upon  the  pressure  of  sap  in  our  woody 
plants,  i  See  Reports  of  Massachusetts  Agricultural  t  'olleyej 
Is;;:  and  L874.) 

Sap'ajou,  a  name  corrupted  from  a  South  American 
term,  and  applied  to  New-World  monkeys  of  the  family 
Cebidse,  having  a  prehensile  tail  whose  under  surface  is 
naked  and  callous  toward  the  tip  ;  the  throat  is  not  dilated. 
They  are  hotter  known  under  the  name  Ateles,  and  consti- 
tute one  of  the  most  characteristic  forms  of  American 
monkeys.  Theodore  i!h.i,. 

Sapan'-Wood,  from  the  Gmaalpina  sappan,  a  variety 
of  Brazil-Wood  (which  see),  imported  from  Siarn,  Japan, 
the  Last  Indies,  etc. 

Sapelo  Island,  one  of  the  "sea-islands  "  of  Mcintosh 
co..  Ga„,  in  Atlantic  Ocean,  famous  for  its  fine  quality  of 
cotton.     P.  336. 

Sap-Green,  a  coloring-matter  obtained  by  boiling 
down  the.  juice  of  the  berries  of  the  buckthorn  (Rhamnus 
,-Hthnrtinis),  after  adding  lime  to  prevent  change  by  acid 
fermentation,  which  would  turn  the  color  red.  The  buck- 
thorn is  a  native  of  Europe,  but  has  made  its  way  to  the 
V .  ^..  and  grows  wild  in  some  parts.  It  is  a  shrub  six  or 
eight  feet  high,  with  branches  that  terminate  with  thorns. 
The  berries  contain  four  seeds,  arc  about  the  size  of  a  pea, 
black  ami  shining,  with  green  pulp,  of  disagreeable  odor 
and  nauseous  bitter  taste.  They  constitute  an  active  pur- 
gative medicine,  seldom  used,  as  it  causes  griping  pains. 
Sap-green  is  used  chiefly  as  a  water-color  pigment. 

Henry  Wurtz. 

Sapinda'cea?  [from  Sapmdus,  one  of  the  genera],  a 
large  and  important  natural  order  of  polypetalous  exoge- 
nous trees  and  shrubs.  As  at  present  constituted,  it  in- 
cludes the  Staphyleacea?,  or  bladder-nuts:  the  true  Sapin- 
daceae,  mostly  tropical,  but  embracing  the  horse-chestnuts; 
and  the  Aeerine;e,  or  maples.  Some  of  the  plants  are  poison- 
on-,  others  medicinal,  and  some  afford  useful  fruits. 

Sapodil'la,  the  fruit  of  Achraa  aapota,  a  West  Indian 
tree  of  the  order  Sapotaeeoc.  It  is  highly  valued  as  a  des- 
sert fruit. 

Saponification.  See  Soap,  bv  Prof.  B.  Silliman, 
M.  !>..  M.  N.  A.  S. 

Sap'onine,  also  called  Struthiine  [Lat.  sapo,"  soap"]; 
a  singular  unerystallizable  substance  obtained  from  the 
plant  called  soapwort  or  bouncing  bet  (Saponaria  offici- 
nalis). It  is  also  contained  in  GypsophUa  struihium  and 
many  other  plants.  Bley  discovered  it:  Bussy  first  ob- 
tained it  pure;  and  Bucholz  found  34  per  cent,  in  the  dry 
soapwort  root,  which  makes  with  water  a  lather  like  soap. 
By  first  extracting  the  root  with  water  and  evaporating, 
then  treating  the  extract  with  alcohol,  a  solution  of  sapo- 
nine  is  obtained  nearly  pure.  On  evaporation  the  sapo- 
nine  appears  brown,  though  white  when  pure,  hard,  brittle, 
sweetish  in  taste,  followed  by  persistent  acrimony.  When 
inhaled  in  powder  it  produces  violent  sneezing.  It  is  said 
to  be  poisonous,  and,  when  injected  into  the  cellular  tissue 
Of  animals,  to  produce  an  extraordinary  local  paralysis  of 
the  muscles,  without  acting  through  the  general  nervous 
By  stem.  For  its  composition  the  following  is  assigned, 
but  deemed  questionable:   CjjHmOs.  ''■  WORTZ. 

Sapony,  tp.,  Dinwiddie  co.,  Va.     P.  20Sf>. 

Sapor.     See  Persia,  by  Clemens  Petersen.  A.  M. 

Sapota'cea?  [from  Sapota,  one  of  the  genera],  a  nat- 
ural order  of  gauiopetalous  exogenous   trees  and  shrubs, 
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mainly  tropical,  but  the  Southern  U.  S.  have  a  few  species, 
chiefly  of  the  genus  Bumelia,  none  industrially  important. 
But  the  tropica]  Sapotaceas  inolude  man;  useful  trees.  The 
order  is  characterized  by  a  tendency  to  milky  juice  and  to 
rusty  pubesoenoe,  especially  on  the  lower  face  of  the  simple 
and  alternate  entire  Leaves;  small  ami  regular  perfect  Mowers, 

fertile  stamens  as  many  as  the  lobes  of  lli irolla,  and  op- 
posite them,  their  anthers  turned  outward,  alternating  with 
a  sterile  scries  or  set  of  petaluid  scales,  a  several -eel led  01  ;uy 
ami  fruit,  ovules  and  seeds  solitary  in  each  cell,  the  latter 
largo  and  nut-like,  having  a  thick  and  bony  coat.  Sapodilla 
plums  (see  Sai-oiiiu, A  ),  star-apples  (from  ChryHophyllum 
On  ini'"  i,  marmalade  (  Achra*  mammoaa),  and  the  bully -tree 
fruit  of  Surinam  ( Minuuept)  are  among  the  prized  tropica] 
fruits  of  the  order.  The  butter  trees — so  called  from  the 
bland  thick  oil  they  yield — are  species  of  Bassia,  and  the 
milky  juice  of  several  species,  notably  of  Isotiandra  gttita, 
is  tile  source  of  gutta-percha.  The  wood  is  generally  very 
hard  and  durable  (iron-wood,  etc.).  Asa  Gb  vy. 

Sap'pers,  Miners,  ami  Pontonicrs.  Among  the 
great  improvements  in  the  attack  and  defence  of  fortifica- 
tions introduced  by  Vauban,  not  the  least  was  the  estab- 
lishment of  regularly-organized  companies  of  sappers  and 
of  miners.  The  duties  of  these  troops  had  previously  been 
performed  in  a  desultory  manner  by  soldiers  detailed  from 
the  artillery  and  infantry.  The  first  company  of  sappers 
was  organized  about  1690  as  a  free  company,  under  the 
command  of  Vauban  himself.  It  was  armed  and  drilled 
as  infantry,  anil  was  instructed  in  all  the  works  appertain- 
ing to  sieges.  The  men  were  taught  to  make  gabions, 
fascines,  hurdles,  etc.,  to  trace  lines  and  trenches,  to  drive 
the  various  kinds  of  saps  (sec  Sieoe),  to  descend  into  and 
pass  the  ditch,  to  destroy  the  enemy's  obstacles,  to  drain 
the  trenches,  to  take  care  of  the  tools,  to  put  up  the  various 
kinds  uf  revetments,  to  post  and  superintend  working- 
parties,  and  were  expected  also  to  serve  in  the  mines  when 
required.  In  the  defence  they  were  taught  to  adjust  and  sod 
the  slopes,  to  placo  the  various  obstacles,  such  as  palisades, 
fraises,  etc.,  and  to  repair  the  defences  when  injured  by  the 
enemy's  artillery.  All  of  these  duties  are  still  performed  by 
sappers.  Three  engineers,  Goulon,  Esprit,  and  Mcsgrigny, 
organized  in  lliT'J,  1696,  and  1705,  respectively,  each  a  com- 
pany of  miners,  whose  duties  were  the  construction  and  ser- 
vice of  mines  and  countermines.  (See  Mines,  Military.) 
By  the  year  1  TOO  these  companies,  as  well  as  the  sapper.-, 
had  been  attached  to  the  artillery.  They  naturally  be- 
I  inged  to  the  engineer  service,  hut  convenience  of  trans- 
portation and  personal  influence  kept  them  with  the  artil- 
bry  until  1759,  when  they  were  placed  under  the  engineers. 
In  the  following  year,  however,  they  were  returned  to  the 
artillery,  where  they  remained  until  1793,  when  they  were 
finally  attached  to  the  engineers.  The  duties  of  pontonicrs, 
or  constructing  temporary  military  bridges,  had  up  to  this 
time  (1793)  been  performed  by  "  artillery-workmen."  The 
necessity  of  a  better  organization  was  evident,  ami  com- 
panies of  pontoniers  were  organized,  continuing,  however, 
to  form  part  of  the  artillery. 

The  numbers  of  these  troops  were  increased  from  time  to 
time  as  the  necessities  „('  the  service  demanded;  the  present 
force  in  France  is  about  8000. 

In  England  tho  corps  of  Royal  Sappers  ami  Miners  was 
established  in  1812.  It  performed  the  duties  of  pontoniers, 
as  well  as  those  indicated  by  its  title.  It  was  composed 
entirely  of  enlisted  men,  the  officers  being  detailed  from 
the  Royal  Engineers.  In  1856  the  two  corps  wore  con- 
solidated under  the  name  of  the  corps  of  Royal  Engineers; 
The  present  force  is  about  4."><I0  men. 

In  Prussia  a  oompany  of  pontoniers  was  created  in  1715, 
and  placed  under  the  orders  of  the  artillery.  In  1711?. 
Frederick  the  Great  organized  two  companies  of  miners, 
which  were  at  first  attached  to  a  regiment  of  pioneers,  and 
afterward  formed  an  independent  corps.  Previously  to 
1810  there  were  no  regular  sappers  in  the  Prussian  army, 
but  in  that  year  the  pontonicrs  and  miners  were  placed 
under*  the  engineers  and  took  the  name  id'  pioneers,  a  part 
of  their  duties  being  thoso  of  sappers.  The  present  force 
is  I II, sun  men. 

In  the  U.S.  a  company  of  "bombardiers,  sappers,  and 
miners  "  was  attached  to  the  corps  of  engineers  (see  L :  ...  i 
NKEtts,  CORPS  OP)  by  the  act  of  Congress  of  Apr.  29,  1612, 
1ml  was  discontinued  in  the  reorganization  of  1821.  In  1846 
a  company  of  "sappers,  miners,  and  pontoniers"  was  or- 
ganized as  part  of  the  corps  of  engineers,  and  was  sent  to 
.Mexico  with  the  army  of  invasion.  1 1  took  part  in  I  he 
siege  of  Vera  Cruz,  in  the  attack  at  Cerro  Gordo,  and  formed 
part  of  the  stormiug-parties  at  Contreras,  (  Inn  uluiseo.  and 
Molina  del    Key.      At    Chupiillcpcc    it    was   engaged    in    the 

eon-truetion  of  batteries,  occasionally  lighting  with  b 

kets.  and  at  the  (larita  San  Cosmo  i!  did  excellent  service 
as  infantry.  After  tho  war  it  was  stationed  ai  Weal  Point 
to  assist  in  tho  instruction  of  cadets  at  tho  U.  S.  Military 


Academy.  In  1853  a  detachment  accompanied  Stevi 
survey  of  the  Northern  Pacific  R.  R.  In  1858  the  company 
formed  part  of  the  Utah  expedition,  returning  to  West 
Point  in  the  fall  of  the  same  year.  In  the  fall  of  1858  a 
detachment  was  sent  to  the  Pacific  coast,  where  it  wa  ei 
gaged  until  1861  in  opening  and  repairing  roads,  oon- 
truoting  I. ridges, and  in  fortifying  San  Juan  Island  at  the 
time  of  the  boundary  dispute.     In  186]  this  detachment 

proceeded  to  Washington,  where  it  was  engaged  upon  the 
defences  and  in  the  instruction  of  volunteer  troop,  in  the 
preparation  of  siege  material.    The  main  portion  of  the 

'■ 1 y  "as  engaged  during  the  rammer  of  1861  in  the 

defence  of  Fort  Pickens.  In  the  tall  of  186]  n  joined  the 
Army  of  the  Potomac.  An  act  of  Congress  of  Aug.  6, 1861, 
lohhd  three  companies,  of  150  men  each,  to  the  engineer 
troops,  and  authorized  one  oompany  "I  topographical  en- 
gineers. In  1863  the  cups  of  engineers  and  of  topographi- 
cal engineers  were  merged  into  one,  and  the  strength  of 
tho  battalion  of  engineers  thus  became  live  companies. 
One  of  these  was  not  organized,  however, until  1865.  From 
the  fall  of  1861  until  the  end  of  tho  civil  war  the  battalion 

formed   part    of  the  Army  of  the    Potomac.      The    limits    of 
this  paper  will  not  permit  a  detailed  history  of  its  si 
during   that  war.      These   were  siluph    invaluable.      I  ii'Im 

Capt.   limine  (now   Lieutenant-colonel   of  engineers   and 

brevet  brigadier-general)  the  original  company  bad  been 
thoroughly  instructed  in  pontoniering,  Bapping,  and  min- 
ing. This  instruction  quickly  pervaded  the  battalion,  and 
it  was  thus  enabled  to  give  lessons  to  the  volunteer.-  which 
could  be  obtained  from  no  other  source.  The  bati . 
bears  upon  its  colors,  in  addition  to  the  names  mentioned 
above  in  connection  with  the  war  with  .Mexico,  the  follow- 
ing: Yorktown,  Fair  Oaks,  Mechanicsville,  Gaines's  .Mill, 
White  Oak  Swamp.  Malvern  Hill,  Antietam,  Prederioks- 
burg,  Chaneellorsvillc,  Franklin  Crossing,  Kelly's  Ford, 
Rappahannock  Station.  Wilderness,  Po  River,  North  Anna, 

Cold  Harbor,  Siege  of   Petersburg. 

The  following  volunteer  regiments  were  organized  as  en- 
gineer troops  during  the  war:  The  1st  Mew  York  Engineers, 
in  service  from  Sept.  1(1,  1861,  to  June  :i().  1865,  served  as 
sappers  in  the  siege  of  Fort  Wagner  and  as  pioneers  and 
pontoniers  with  the  armies  of  the  Potomac  and  of  the 
James:  the  lath  New  York,  in  service  from  June,  1861,  to 
June,  1863,  served  as  sappers,  pioneers,  and  pontonicrs 
with  the  Army  of  the  Potomac  (another  regiment,  with  tho 
same  title,  raised  between  June.   L863,  and  .Ian..   [865,  pi  : 

formed  similar  duties  with  the  armies  of  the  .1 e-  I     t 

the  Ohio) ;  the  50th  New  York,  in  service  from  Sept.,  1861, 
to  June,  1S05,  performed  similar  duties  with  the  armies  of 
the  Potomac  and  of  the  James:  the  1st  Michigan  Engineers, 
in  service  from  Dec.,  1861,  to  Sept..  isiij,  served  in  tho 
Army  of  the  Cumberland,  repairing  anil  destroying  rail- 
roads, building  fortifications,  etc. :  the  1st  Missouri  Engi- 
neers, in  service  from  Oct.,  1861,  to  duly  21!.  1865,  served  in 
the  Army  of  the  Cumberland,  repairing  railroads  and  build- 
ing bridges,  and  afterward  had  charge  of  the  ponton-trains 
of  the  Army  of  the  Tennessee  during  Sherman's  march  to 
the  sea:  the  1st  U.  S.  Veteran  Volunteer  Engineers,  in  ser- 
vice from  July  s,  1864,  to  Sept.  6,  1865,  Berved  in  the  depart- 
ment of  the  Cumberland.  In  addition  to  these,  many  in- 
fantry and  artillery  troops  served  a-  engineer  soldiers  when 
occasion  required,  the  high  character  and  intelligence  id'  the 
volunteers  rendering  it  an  easy  matter  to  liml  men  capable  of 
being  quickly  instructed  in  these  duties.  For  example,  the 
48th  Pennsylvania  Infantry,  composed  largely  of  Pennc  1 1 
vania  miners,  were  readily  transformed  into  military  miners, 
and  in  that  capacity  executed  the  Peter-burg  mine  (July, 
ISfil),   which    as   an    engineering   operation    was    a    perfect 

- e-s.     In  the  Army  of  the  .lames  a  company  of  the  lath 

Massachusetts  Heavy  Artillery,  and  one  of  the  9th  Maine 

Infantry,  acted  as  pontoniers.      The  58th  Indiana   Infantrv 
served  as  pontoniers  in  the  armies  of  the  Cumberland  and 

of  Georgia,  and  accomj ied  Sherman  on  his  march  to  the 

sea.     For  mining  at  vicksburgand  Port  Hudson  practical 

miners  were  selected  from  the  different  regiments,  and  [on 
porarily   organized    us   military    miners,     'the   sapping   at 
these  sieges  was   done   he  details   from   the  infantry,  as  it 
had    been    ill    the   seventeenth   century,  before   the  time   of 

Vauban.     In  all  oases  these  troops  served  under  the  en- 
gineers when  on  engineer  duty. 

The  iuo-1  remarkable  feat-  of  the  war  in  this  branch  of 
tho  service  wen-,  in  milling,  the  Petersburg  mine,  above 
referred  to;  in  sapping,  the  siege  of  Fort  Wagner  before 
Charleston,  July  to  Sept..  1863;  and  in  pontoniering,  the 
bridge  a, toss  the  .lames  River  jn-l  above  Fort  Powhatan. 
The  latter  was  over  2000  feet  long  in  pontons,  besides  200 
1 1  ei  of  trestle-work.     It  was  buill  by  the  regular  battalion 

ol  engineers,  two  companies  of  the  L5th  New  Xork 1  pari 

i  i  oompany  of  the  50th  New  York,  in  all  about  150  men, 
in  about  five  hours  on  the  evening  of  June  15,  1864,  the 
approaches  having  previously  been  prepared   by  the    i  t 
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neers.     The  stream  was  rapid  and  deep,  in 
i  Ms  was  the  longest  fio  i 
n  nniiy  In  the  Held.    (See  Bridges, 
Another  long  bridgewas  built  bj  the  aame 
the  Chickahominj  in   1862.     Thai  Btream  was 
difficult  one,  and  :i  large  portion  of  the  bridge  was 
ind  crib  work.    (Sw   Bridgi  b,  Mn  itarv.) 
i  railing  strietly  within  the  scope  of  this  article, 
mention  may  heri  i    of  the  extraordinary  P  i 

l,ri,i   .  exeouted  by  the  construction  corps-    civil 

■  m  ol  m  volunteer  engineer     attached 
t<.  Sherman's   army  during  the    Ulan  to  campaign.     The 
i  ..  b  roi    Etowah  River,  Ga.,  whioh  bad  been 
burnt  bj  the  enemy,  was  rebuilt  by  600  men  in  >i^ 
[twi  ad 75  reel  high.    The  railroad 

■  ,.  .  h  ,.-  thoo-  bee,  ne  tr  Ulanta,  ?  10  R  i  I  long  and 
i    ,.  ■    rebuilt  in  4J  days. 
I  pon  the  reduction  of  the  army  in  1870  the  number  of 
enlisted  men  in  the  battalion  of  engineers  was  limited  to 

.mj.atiy    bell  cletOH    of    10    ser- 

tsnnd  10  privates;  and  in  1876  the  number  was  fur- 
ther reduoe  It"  200.  One  company  of  50  men  is  stationed 
at  the  Military  Academy  at  West  Point,  engaged  in  the 
instruction  of  cadets  in  practical  military  engineering. 
bmenta  arc  employed  in  surveying  and  explor 
ation  in  the  Western  territory.  The  others  arc  stationed 
at  the  engineer  school  of  practice  al  Willett'e  Point,  New 
i  -\  are  kept  thoroughly  drilled  aB  infantry, 
and  are  well  instructed  in  field  fortification,  sapping,  min- 
ing, pontoniering,  field  sketching,  and  the-  service  of  tor- 
pedoes. The  officers  of  the  battalion  arc  temporarily  de 
tailed  from  the  corps  of  engineers,  usually  serving  with  it. 
four  or  Bi  e  3 

Napoleon  r.  considered  the  proper  proportion  of  engi- 
neer troops  to  infantry  to  be  1  :  10.  Sine.-  his  day  the  ad- 
vances in  the  art  of  war  have  somewhat  increased  this 
proportion.  It  Bhould  be  especially  largo  in  ;i  country 
like  tti*-  r.  6.,  where  the  army  is  rather  a  magazine  of 
military  knowledge  than  a  force  capable  of  resisting  8 
powerful  enemy.  In  France  the  proportion  is  I  :33;  in 
England,  1  :  Wj  in  Prussia,  1  :  36;  ami  in  the  U.  6., 
1  0.  H.  Ernst. 

Sap'phire  [Or.  aaT^eipo? :  Lat.  sapphime],  a  gem, 
among  the  purest  forms  of  the  mineral  species  CORUNDUM 
(which  see),  which  is  crystallised  alumina  or  sesquioside 
Of  the  metal  aluminium.  These,  however,  are  not  usually 
called  sapphires  by  dealers  in  gems  unless  blue  in  color, 
the  red  stones  being  called  rubies,  the  yellow  ones  often 
topaz,  and  tin-  -teen  , m<  ra7a>,  though  the  latter  two  names 
iv  distinct  minerals.  (See  Emerald,  To- 
paz, and  Precious  Stones.)  EL  Wurtz. 

Snp'pho  [Sair^cu],  b.  in  the  island  of  Lesbos,  at  Mytilene 
or    En       .  .1   contemporary   of   Alcseus,   Stesichorus,  and 
(bunded  s  Bchool  of  poetesses  at  Mytilene  about 
i.e.,  and  enjoyed  a  great  reputation  herself  among  her 
countrymen   for  her  poems.     The  details  of  her  life  and 
are  uncertain.    She  is  said  to  have  lived  for  some 
m  Sicily  in  exile.     The  comic  dramatists  of  Athens 
introduced  her  often  in  their  plays  as  a  courtesan,  but  this 
ption  -i'  in-  to  have  originated  from  mere  misunder- 
ling,  if  it   were  not  simple  slander.     The  story  oCthe 
leap  from  the  Leucadian  rock  on  account  of  an  unhappy 
passion  forayoung  man,  Phaon,  is  a  fable.     Her  poems, 
comprising  nine  books,  were  mostly  erotic  :  some,  however, 
were  satirical.     They  were  written  in  the  .Tv.dk-  dialect,  and 
in  a  great  variety  of  metres,  of  which   one,  the   Sapphic 
strophe,  is  said  to  have  been   invented  by  her.     But  only 
one  poem,  an  ode  to  Aphrodite,  has  come  down  to  us  entire  ; 
the  rest  consist  of  fragments  only.     The  best  editions  are 
by  Neue  1  Berlin,  I B27  .  and  in  the  collections  of  Schneide- 
win  (Gottingen,  LS39)  and   Bergk  (Leipsic,  1866}.     (For 
her  lil  ■■-  Welcker,  Sapph  <  herr- 

Gottingen,  1816),  and  Schone, 
da*  Leben  der  Sappho  1  Leipsic,  L867).j 
Sar'afoand  [  Pers,  n  rbentT],  a  slow  dance  in  .?  time  and 
of  a  peculiar   rhythm.      It  i-  now  out  of  fashion.      In  cha- 
racter it  resembled  'lie  minuet.     It  was  of  Oriental  origin. 
Sar'aoriis,  n  name  which  with  classical  writer-  denotes 
n  particular  Arabian  tribe,  though  the  lo-ation  of  this  tribe 
i-  not  clearly  indicated,  but  which  afterward  was  applied 
to  the  follower-  of  Mohammed  or  to  those  Mohammedan 
nations  which   invaded    Europe.     The  etymology  of  the 
word    i-    uncertain.       It    is    BOmetimes    derived  from  one 
Ara'"  ifying  "  to  plunder  ;M  sometimes  from  an- 

other signifying  "to  rise,"  hence  meaninj 

S&r&gOS'saj  town  of  Spain,  capital  of  the  province  of 

.  on  the  Bbro,  was  founded  by  tli'4  Phoenicians. 

Under  the  Romans  it  1  mrishing  city,  rose  still 

higher  under  the  id  reached  the  culmination  of 

it-  prosperity  when  (in  1118]  it  became  the  capital  of  the 


kingdom  of  Aragon.  After  the  union  of  Aragon  and  Cas- 
tile, when  Madrid  became  the  royal  residence,  Saragossa 
lost  some  Of  its  splendor,  and  in  1809  it  was  nearly  de- 
stroyed by  the  French,  by  whom  it  was  twice  besieged 
during  the  Peninsular  war.  The  place  was  first  invested 
June  15,  1808;  after  4'.'  days'  stubborn  resistance  the  siege 
was  raised  Aug.  4,  but  recommenced  Dee.  20,  and  bom 
I  until   Jan.  27,  1809,  when   the  city  was  entered  by 

■  i:ii  assault.  The  inhabitants  defended  the  place  house 
by  house  and  street  by  street,  and  it  was  not  until  Feb.  22 
that  the  place  capitulated.  By  disease  and  war  some  60,000 
lives  were  lost  during  the  siege,  mainly  by  disease.  It  is 
still  a  splendid  city,  however,  well  built,  containing  many 
excellent  edifices  and  establishments,  and  situated  in  a  fer- 
tile, densely-peopled,  and  carefully-cultivated  district.  Of 
its  two  cathedrals,  the  one  is  an  old  building  in  Gothic  style, 
the  other  a  perfectly  modern,  rather  singular,  but  rich  and 
highly-ornamented  edifice  of  the  seventeenth  century.  Its 
university  was  founded  in  the  fifteenth  century,  ami  enjoys 
still  a  high  reputation,  being  generally  attended  by  mom 
than  1  DiH.t  students.  It  has  also  an  ecclesiastical  seminary, 
a  school  of  law,  a  medical  school.  .r>  hospitals,  and  many 
other  educational  and  benevolent  institutions.  Its  former 
flourishing  manufactures  have  declined]  yet  linen,  cloth, 
silk,  soap,  hat,  and  saltpetre  factories  are  in  operation, 
and  quite  a  lively  trade  is  carried  on.      1'.  about  03,000. 

Saragossa,  Maid  of.     See  Aoi  stina. 

Sarahsville,  p. -v.,  Centre  tp.,  Noble  co.,  0.     P.  25fi. 

Saraisk',  town  of  Russia,  government  of  Kia-an,  on 
the  Oster,  trades  extensively  in  timber  and  cattle.    P.  6029, 

Saranac,  p. -v.,  Boston  tp.,  Ionia  co.,  Mich.,  on  De- 
troit and  Milwaukee  R.  R.      1\  724, 

Saranac,  p. -v.  and  tp.,  Clinton  co.,  N.  Y..  on  Saranac 
River,  which  here  has  several  falls  and  affords  abundant 
water-power.     P.  3S02. 

Saransk',  town  of  Russia,  government  of  Pcnsa.  at  the 
confluence  of  the  Saranka  and  Insara,  manufactures  leather, 
soap,  and  all  kinds  of  wooden  implement-.      P.  10,100. 

Sarapool',  town  of  Russia,  government  of  Viatka,  on 
the  Kama,  has  manufactures  of  leather  and  a  trade  in 
timber.     P.  5427. 

Sarato'ga,  county  of  E.  New  York,  bounded  X.  E.  by 
Hudson  and  S.  by  Mohawk  River,  intersected  by  Bacon- 
daga  River  and  other  streams,  is  occupied  in  its  X.  W. 
part  by  the  Adirondack  Mountains,  which  contain  deposits 
of  iron  ore;  has  many  celebrated  mineral  springs  in  its 
mitral  part,  and  is  traversed  by  several  railroads.  Agri- 
culture and  stock-raising  are  the  leading  industries.  Staples, 
potatoes,  hay,  Indian  corn,  oats,  buckwheat,  hops,  honey, 
wool,  butter,  and  cheese.  There  arc  numerous  saw  and 
flour  mills  and  manufactories  of  carriages,  saddlery,  and 
machinery.    Cap.  Ballston  Spa.    Area,  780  sq.  m.    P.  SI, 62 9. 

Saratoga,  tp.,  Grundy  co..  111.     P.  1233. 

Saratoga,  tp..  Marshall  co.,  111.     P.  1163. 

Saratoga,  p. -v.  and  tp.,  Howard  CO.,  la.     P.  104. 

Saratoga,  p. -v.  and  tp.,  Winona  co.,  Min.     P.  1058. 

Saratoga,  tp.,  Saratoga  co..  X.  Y.,  on  Hudson  River 
and  Saratoga  Lake,  has  several  mineral  springs.     P.  4052. 

Saratoga,  tp.,  Wilson  co..  X.  C.     P.  1108. 

Saratoga,  tp.,  Wood  co..  Wis.     P.  300. 

Saratoga,  Battle  of.  The  forced  abandonment  of 
Fort  Tieonderoga  by  St.  Clair  in  July,  1777.  and  the  at- 
tendant  disasters,  involving  the  loss  of  vast  quantities  of 
Supplies  and  ammunition,  and  the  retreat  of  Sohuyler  from 
Fort  Edward  to  Saratoga,  thence  to  the  mouth  of  the  Mo- 
hawk, where  he  fortified  himself,  had  produced  a  profound 
feeling  throughout  the  country.  Schuyler  was  unjustly 
held  responsible,  and  early  in  September  was  superseded 
in  command  of  the  northern  department  by  Gen.  dates. 
But  before  the  tatter's  arrival  great  oh  an  gee  bad  taken 
place.  Stark  had  gained  a  splendid  victory  at  Benning- 
ton, Arnold  had  forced  St.  Leger  to  raise  the  siege  of  Fort 
Schuyler,  the  militia  were  rapidly  assembling, and  Morgan 
with  his  riflemen.  600  strong,  had  arrived  when  (icn.  Gates 
assumed  command,  and  the  depression  of  a  few  week-  ago 
was  now  succeeded  by  a  feeling  of  confidence  and  enthu- 
siasm among  the  troops.  Burgoyne.  in  command  of  the 
British  forces,  pressing  on,  crossed  the  Hudson  Sept.  13 
and  1  I.  and  encamped  his  army  on  the  heights  and  plains 
Oi  Saratoga.  Hates  meantime  had  moved  his  army  up  to 
Stillwater,  and  taken  possession  of  Bcmis's  Heights,  to  the 
S.  of  Saratoga,  near  the  river — a  strong  position— which 
he  fortified.  On  Sept.  19.  Burgoyne  moved  out,  and  was 
soon  engaged  with  the  left  wing  of  the  American  army 
under  Benedict  Arnold,  who  had  with  him  Morgan's  rifle- 
men. The  battle,  which  began  about  4  r.  If.,  was  continued 
until  dark,  each  side  repeatedly  gaining  possession  of  the 
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disputed  ground;  but  at  night  the  British  hold  the  field, 
having  sustained  a  loss  of  over  500,  that  of  the  Americana 
falling  below  .'iliO.  Burgoyne  now  discovered  that  be  had 
a  dangerous  foe  in  hi-<  front.  Jie  also  learned  ot'  1 1 1« •  rap- 
ture  of  his  3 eel  of  boats  laden  with  supplies  bj  Lincoln's 

militia  in  his  rear,  and   the  destruction  of  his  oo uiiii- 

cations  with  Canada;  but,  receiving  promise  of  aid  from 
Sir  II'um  Clinton  from  below  by  way  of  the  Hudson,  he 
fortified  his  position  and  awaited  tin-  hitter's  coming. 
Clinton  not  arriving,  ami  Burgoyne  finding  himself  in 
danger  of  being  cutoff  from  retreat,  and  his  supplies  being 
nearly  exhausted,  determined  to  risk  a  battle,  and  on  Oet. 
7  advanced  al  the  load  of  1800  men,  with  6  pieces  of  ar- 
tillery. Hi*  rigid  was  at  once  attacked  by  a  New  Hamp- 
shire brigade  and  Morgan's  riflemen.  Arnold,  who  had 
been  relieved  from  command  after  the  battle  of  loon 
Heights  owing  to  some  misunderstanding  with  Gen.  Gates, 
and  now  acting  without  orders,  placed  himself  at  the  head 
of  the  trOOPS,  and  With  great  daring  ami  recklessness  led 
tin  in  into  action.  The  British  lines  were  repeatedly  broken, 
and  Burgoyne  with  difficulty  regained  his  camp,  but  with 
the  loss  of  his  able  second.  Sen.  I'razer.  Gen.  Arnold  was 
also  severely  wounded  in  the  leg.  Renewing  the  assault, 
the  Americans  gained  a  lodgment  in  the  camp,  when  dark- 
ness put  an  end  to  the  conflict.  During  the  night  Bur- 
goync  retreated  and  took  possession  of  the  heights  in  his 
rear.  Fearful  of  being  surrounded,  however,  he  continued 
his  retreat  next  day  to  Saratoga.  Not  receiving  aid  from 
Clinton,  and  every  line  of  retreat  being  closed  to  him.  it 
was  decided  in  council  to  propose  a  cessation  of  hostilities 
while  terms  of  capitulation  were  being  negotiated,  dates 
at  first  demanded  an  unconditional  surrender,  which  Bur- 
goyne refused,  and  on  the  17th  terms  were  agreed  upon — 
the  British  to  march  out  with  the  honors  of  war,  and  be 
permitted  to  embark  for  England,  on  condition  of  not 
serving  against  the  V.  B.  again  during  the  war.  The 
number  of  prisoners  surrendered  was  5752.  Gates's  army 
numbered  upward  of  10,000.  The  terms  of  the  surrender 
were  not  ratified  by  Congress,  Burgoyne's  army  being  re- 
tained as  prisoners  until  the  close  of  the  war.  Burgoyne 
and  several  other  officers,  however,  were  permitted  to  de- 
part: 12  guns,  between  1000  and  5000  muskets,  and  a  large 
supply  of  ammunition  were  among  the  valuable  captures. 
Saratoga  Springs,  p. -v.  and  to.,  Saratoga  co.,  N.  Y., 
36  miles  \.  of  Albany  and  ISO  from  New  York  City,  on  the 
great  trunk-line  of  railroads  from  New  York  to  Montreal, 
is  the  leading  and  fashionable  watering-place  of  America, 
celebrated  for  its  numerous  mineral  springs,  some  of 
which  have  been  bottled  and  exported  to  all  parts  of  the 
world  for  over  fifty  years.  The  principal  springs  arc  tho 
Congress,  Hathorn,  Empire,  Geyser,  High  Rock,  Excelsior, 
Star,  Columbian,  Washington,  and  White  Sulphur.  To 
accommodate  the  crowd  id' travelers  who  annually  visit  tho 
place,  numerous  large  hotels  have  been  erected,  finished,  and 
furnished  in  a  stylo  equal  to  the  best  in  the  country,  with 
accommodations' for  from  10,000  to  15,000  persons  atone 
time.  Of  these,  the  principal  are  the  United  State-,  Grand 
Onion,  Congress  Hall,  Clarendon,  Windsor,  Colombian, 
American,  Marion,  and  lloblen  House.  At  the  first  four 
named  first-class  orchestras  arc  sustained  in  the  season,  and 
during  the  winter  of  1875-76,  Congress  Park  was  laid  out 
in  walks,  lakes,  etc.,  with  a  largo  orchestra  to  play  during 
the  season.  Large  sums  are  spent  annually  in  laying  out 
and  keeping  up  roads  for  rides  and  drives,  the  principal 
ones  leading   to  Saratoga  Lake,  a   beautiful  sheet    of  water 

4  miles  from  the  village,  where  the  college  I ting-crews 

held  their  regattas  in  1874  and  1875,  the  lake  affording 
a  straight-away  course  3  miles  or  more  in  length,  where 
fourteen  boats  can  row  side  by  side.  Hotels  at  the  lake 
accommodate  numerous  dinner-parties  in  the  season.  The 
great  battle-ground,  where  Burgoyne  was  beaten  by  dates 
in  1777,  is  12  miles  E.  of  the  place,  on  Hudson  River,  and 
is  accessible  by  good  roads.  The  Saratoga  Racing  Asso- 
ciation has  one  of  the  best  mile  tracks  for  running  adjacent 
to  the  village,  and  In  meetings  arc  held  in  duly  and  An 
gust  each  year,  where  the  most  celebrated   thoroughbreds 

of  tl unti  v  meet.   There  are  8  churches— 2  Presbyterian, 

2  Baptist,  and  2  Methodist,  and  I  Episcopal  and  I  Roman 
Catholic  A  town  hall  oosting  $110,000  is  used  for  con- 
ventions, conceit-,  and  public  entertainments.  There  an  I 
daily  and  3  weekly  newspapers.  P.  of  v.  7510;  of  tp. 
8537.  B.J.  Hulino,  l'i  HI. islllli  •■  Sr\  i  INKI,." 

Saratov',  government  of  Russia,  on  both  sides  of  the 
Volga,  comprise-  an  area  of  7I.7::0  sip  in.,  with  1,725,178 
inhabitants,  among  whom  are  about  100,000  Protestanl 
Germans   and   50,000    Mohammedan   Tartars,  Kalmucks, 

and  Kirgheez.  Although  a  huge  portion  of  Ihe  govern- 
ment   isists  of  desert  steppes,  muoh  rye.  wheat,  and  oats 

is  exported,  bees  and  silkworms  are  extensively  reared,  and 

many  kinds  of  manufactures,  fisheries,  and  distilleries  are 

in  operation. 


Saratov,  a  large  and  rich  city  of  Russia,  capital  of 

the  government  of  Saratov,  on  the  Volga,  is  for  the  greater 
part  built  of  wood,  but  has  many  line  public  buildings  of 

Bf ■■  teveral  hospitals,  large  bazaars,  churches,   -  1 Is, 

etc.    It  manufactures  cloth,  linen,  tobacco,  leather,  i  irthen- 

Ware,    rope,   etc.,    has    large    breweries,  distilleries,  vim 
factories,  and  foundries,  and  carries   on  an   extensive  tn 
in  com.  cattle,  and  fish.     1'.  93,216. 
Sarawak',  kingdom  of   Borneo,  East  Indies,  on  the 

north- west  el  n  eoa-l  of  that   island,  on  both  side-  of  I  he  li  a  V 
igable  rili  I    Sarawak,  is    between   lat.  0°  oil'  ami  3°  20'  N.. 
and  Ion.   109°  10'  and   111      10     I...  and  wa-  granted  in   1811 

to  Sir  .1; s  Urouke,  with  tin-  till.-  of  rajah,  by  the  sultan 

of  Borneo.  The  capital.  Sarawak,  bs  al I  25,000  inhab- 
itants, and  carries  on  a  large  and  steadily  increasing  trade 
in  timber,  leak,  sandal,  iron,  and  camphor  wood  :  in  edible 
birds'  nests,  gutta-percha,  -ago,  antimony  ore,  and  rice,  in 
exchange  for  which  articles  it  imports  European  manufac- 
tures and  tobacco. 

Sar'bcr,  new  county  of  Central  Arkansas,  bounded  N. 
by  Arkansas  River,  and  watered  by  its  affluents,  ha-  a 
broken  surface,  generally  well  timbered,  but  with  some 
prairies    and    fertile    river-bottoms.      Staples,   cotton,    hay. 

liido mil.  and  tobacco.     Area,  025  sip  in.     .\ : •  since 

changed  to  Logan  co. 

Sarcocol'la  [Gr.  orapicoKiiAAa,  "flesh-glue,"  from  it-  a  < 
fulness  as  a  vulnerary],  a  nauseous  gum  rc-in  produced  by 
/'ii,:<'i  sarcocolla,  I',  mucronata,  Sarcocolla  vulgarit,  etc., 
evergreen  shrubs  of  the  order  Pi  oa  OCeBB,  ranging  from  the 
Euphrates  to  the  Cape  of  Good  Hope.  It  is  now  seldom 
used  in  civilized  regions. 

Sarcolac'tic  Acid,  or  Paralactic  Acid,  a  meta- 
mcre  of  Lactic  Acid  (which  sec). 

Sarcoph'agus  [dr.  aapxoi/iaYof,  "  flesh-eating  "],  a  kind 
of  stone  formerly  obtained  at  Assos  in  Lveia.  It  was  much 
used  for  making  stone  coffins,  which  were  believed  to  have 
the  property  of  destroying  the  corpse  within  forty  days. 
The  powdered  stone  was  also  thrown  upon  dead  bodies  Oo 
tho  same  purpose.  In  later  times,  as  at  present,  all  stone 
coffins  arc  called  sarcophagi. 

Sar'cosine  [Gr.  trdpg,  "  flesh  "],  an  alkaloid  product  of 
the  decomposition  of  Creatink  (which  see),  the  crystalline 
constituent  of  juice  of  flesh,  discovered  by  Chevreul.  Sar- 
cosinc  is  CjIItNOo,  and  results,  together  with  urea,  on 
boiling  creatine  with  baryta-water.  Sarcosinc  forms  color- 
less crystals,  soluble  in  water  with  ease,  but  insoluble  in 
ether  and  with  difficulty  in  alcohol.  It  is  neutral  in  re- 
action, though  it  forms  salts  with  acids,  which  react  acid. 
Sareosino  is  obtainable  from  other  sources  than  from  crea- 
tine, as  by  tho  action  of  mcthylamine  on  chloracetato  of 
ethyl.  H.  Wuktz. 

Sarcoxie,  tp.,  Jefferson  co.,  Kan.     P.  1870. 
Sarcoxic,  p. -v.  and  tp.,  Jasper  co.,  Mo.,  on  Memphis 
Carthage  and  North-western  K.  R.    P.  1983. 

Sard  [Lat.  tarda  ;  dr.  aapSioc,  from  Sardis,  in  Lydin], 
a  rich  and  rare  variety  of  cornelian,  deep  red.  and.  when 
seen  by  transmitted  light,  of  a  line  blood-red.    (See  PRECIOUS 

Stones.)    It  commands  a  high  price. 

Sardanapa'lus,  a  voluptuous  and  effeminate  king  of 
Assyria,  vvdtose  name  has  become  a  byword,  but  whose  ex- 
act place  in  Assyrian  history  is  still  undetermined,  Ac- 
cording t"  Ctesias  (about  398  n.  r.).  follow.  I  l,»  Diodorus 
Siculus  (about  8  B.  c),  he  was  the  last  of  thirty  kings  who 
mi, •ceiled  Nino-  and  Seiuiramis,  all  of  whom  were  Mink  in 
luxury  and  sloth.  A  formidable  rebellion,  beaded  by  the 
.Median  Arbaces  and  the  Chaldean  priest  Belesys,  roused 
Sardanapalus  to  prodigies  of  valor,  but  he  was  at  last  shut 
up  in  Nineveh,  and.  alter  enduring  a  two  years'  siege,  made 
a  funeral  pile  of  his  richest  furniture  and  burnt  himself  in 
his  palace,  with  his  concubines  and  eunuchs.  This  is  not 
in.w  generally  believed  to  be  veritable  history.  Minus  ap- 
pears to  be  a  fabricated  name,  and  Scniirainis  to  have  been 
borrowed  from  Sammuramat,  wife  of  Bin-llk-his  1 1 1-  (857- 

828  I'.,  el.  later  by  500  years  than  the  legendary  dale  of 
Nino-  and  Semiramis.  Nor  would  any  nation  probably 
-in  vive  aii  unbroken  succession  of  thirty  dissolute  kings. 
Bui  most  likely  there  was  at  some  time  a  Sardanapalus, 

such   a.-    i-  described    by  Ctesias.       Lclloniialit.  Oppert,  and 

lined.-  identify  him  with  tin-  Asshur  lik-hish  of  the  mon- 
rats,  assigning  800  B.C.  as  the  date  of  hi 

and   7S0  as  the  date  of  bis  death  and  of  wlial    In.:  |    be  called 

the  first  destruction  of  Nineveh.     This  firsl  destruction  of 

Nineveh  is  denied  by  the  RawlinSOnS,  who  identify  Sar- 
danapalus with  tin-  Ushar  bani  pal  "f  the  monuments, 
win.  died  626  B.  c,  after  a  nign  of  fortj  two  years,  and 

was   si ceded    by    bis    son    Saraeiis.    whose    iialne    I  : 

monuments  is  Asshur-omid-ilin.  Saraons,  perhaps,  burned 
himself  in  his  palace  when  Nineveh  tell  (62    b 

R.   1>.    HlTI  HI 
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BARDINE-  SAEGENT. 


Snr'dine  [dr.  aaplhri,  the  " Sardinian  fish"],  a  name 

applied  to  a  number  of  fishi  -  to  the  family  Clu- 

;n  1  especially  to  those  preserved  in  oils  and  en- 

I  in  tin  boxes.  The  true  sardine  of  the  Mediterranean 

"'",''  hardue, 

near  relative  of  this  species  i  Pomolobm  lagax) 

c  iast   The  Bardine  of  the  Med- 

i.   tilted,  and  parti;  drie  I,  then  scalded 

in  hot  oil, and  finalrj  hermetically  seal.'. I  in  tin  boxes  with 

lb  [oil  or  oil  and  butter.    A  few  are  presen  e  I  in  n  d 

■  ,„,  nhaden  I  Brt  pool  Ha  nu  nhadt  a    of  the  I  .  B. 
within  the  last   few  yea-re   been  extensivelj   put  up 

i„  thi  dim  i,  after  it<  bones  have  Aral   bei  n 

i    I        team   and   the  body  trimmed  to  a   p 

Sardinia,  an  island  in  the  M    lite  ranean  Sea,  nearly 
d  Spain  and  Italy,  and  between  Europe  and 

■  S,  of  Corsica,  from  which  ii  is  separated  by  a 
channel  7  miles  wide,  called  the  Strait  of  Bonifacio.  Irea, 
9205  s  |.  m.     P.  I  I  I"'   surface  is   i intainous. 

ghesl  peak,  Qenargentu, 
situated  nearly  in  the  oentre  ol  the  island,  rises  5276  feet- 
traverses  the  island  from  N.  to  S..  ami  sends  mil  liran.  lies 

i  ii amain-  are  in  some  places  eom- 

pletely  naked  and  barren,  bul  in  others  the]  an vered 

with  forests  or  with  Bne  pastures,  and  almost  everywhere 

they  contain  marble,  alabaster,  lead,  copper,  ii rook- 

.,  though  mines  and  quarries  are  not  very  muob 

a  t] Sshoots  of  the  central  range  lie 

i  lands  or  slightly-sloping  valleys,  in  which  sandy 
and  Btonj  districts,  perfectly  sterile  and  unproductive,  alter- 
nate i  rery  fertile  soiL    Along  the  coasts, 

.  e  in  mosl  places  steep  and  rugged,  are  found  ex- 
tensive     ii  ihes  and  lagoons,  to  whioh  the  remarkable 

insalubrity  of  these  places  is  generally  ascribed.    To  inhale 
ises  with  which  in  autumn  the  atmosphere  is  Impreg- 
nate l  during  night  is  death ;  the  inhabitants  move  away  or 
try  to  shut  themselves  ap  hermetically  in  their  huts  before 
Ithe    never  come  forth  until  after  sunrise.    Agri- 
ire  is  the  main  occupation  of  the  inhabitants,  though 
it  is  still  in  a  backward  state.     Wheat,  maize,  and  bean-. 
wine,  olives,  figs,  and  oranges, tobaooo, linseed,  cotton,  and 
madder,  are  raised  in  larger  quantities  than  demanded  by 
home  consumption,  and  the   production  could  easily  be 
doubled  by  better  implements  and  better  methods.    The 
fisheries  along  the  coasts,  especially  of  tunny,  anchovies, 
verj  valuable,  but  are  mostly  in  the  hands 
of  foreigners.     Salt  and  gunpowder  are  the  only  manufao- 
iv  importance,  and  botb  of  them  are  monopolies 

el  the  goi hi -iii.     The  i-iaml  has  been  in  the  possession 

of  the  bouse  of  Savoy  since  1720,  but  until  recently  it  has 

been  shamefully  neglected,  old  baronial  and  ecclesiastical 

forma  of         etj  being  allowed  to  keep  nine-tenths  of  the 

population  iii  ignorance  and  indolence. 

Sardinia,  p.-v.  and  tp.,  Erie  co.,  N.  Y.    P.  1704. 

Sardinia,  p.-v.,  Washington  tj>.,  Brown  co.,  0.     P.  164. 

Sardinia,  Kingdom  of,  was  formed  Aug.  21,  1720, 

by  a  treaty  between  Austria  and  Victor  Amadeus  II.,  duke 

of  Savoy.     The  bouse  of  Savoy  began  to  make  itself  felt 

in  the  history  of  Europe  as  early  as  the  eleventh  century, 

partly  by  the  fidelity  and  \  igor  with  which  its   members 

supported  the  emperors  against  the  popes,  partly  by  the 

shrewdness  with  which    they  steered   through   and    profited 

by  the  wars  between  Germany  and  France,  in  whicb  they 

i   not  help  being  implicated.     In  1111.  Amadeus   III. 

was  created  count  of  Savoy  by  the  emperor  Henry  V.,  and 

in  1416,  Amadeus  VIII.  was  created  duke  of  Savoy  by  the 

emperor  Sigismund.     In  the  war  of  the  Spanish  succession 

13     l1  ike  Victoi    Lmadeus   II.  1 1675  -1730)  was  a 

claimant  foi  m  throne,  and  by  the  treaty  of  peace 

at  Utrcchl  1 1713  I   the  island  of  Sicily  and  the 

title  lit'  kim:.     Sicily  he  was  compelled  to  yield  to  Austria 

in  I72n.  bul  as  a  compensation  he  received  the  island  of 

linia,  from  which   he  took  his  title  of  king,  and  thus 

ing  lorn  of  Sardinia,  consisting  '■!'  Savoy, 

mont,  and  Sardinia,  and  comprising  an  area  .it  28,769 

so.  in.,  with  5,167,542  1857).      In   ls:;i  the 

elder  line    of  the    house    Of  Savoy    tailed,  and    the   younger 

line  ascende  1  the  throne  with  Charles  Albert  i  1831-49  .  In 
his  foreign  policy  Charles  Albert  was  rather  unsuccessful, 
but  bis  interior  administration  was  prudent  and  vigorous. 

Then  lurcesofthei ntry  were  developed  with 

great  sagacity,  and  the  Bl  itc  was  brought  i  i  a  mosl  pros- 
perous condition.    In  1848  he  gave  a  frei nstitution,  and 

the  whole  of  [taly  looked  naturally  to  Sardinia  and  I  ha  lie- 
Albert  as  the  leaders  in  a  war  for  liberty  and  independence. 
Charles  Albert  tried,  and  declared  war  against  Austria,  bul 
on  Mar.  13,  1849,  was  thoroughly  defeated  al  tfovara,  and 
ci  impel  led  in  resign  the  orown  to  his  son,  Vii  tor  Emmanuel 
II.,  who   succeeded   in   fulfilling  the  task  of  uniting  the 


scattered  Italian  nation  into  one  free  state,  for  a  history 
which  see  the  article  on  ITALY. 

Sar'dis,  or  Sardes,  an  ancient  city  of  Asia  Minor, 
the  capital  of  Lydia,  was  at  the  foot  of  Mount  Tmolns,  ™ 
the  river  Pactolus,  near  its  influx  in  the  llermus.  Under 
i  i-  ii  was  one  of  the  wealthiest,  must  magnificent,  and 

most  luxurious  cities  of  the  East.  Under  the  Romans  it 
declined,  and  in  tiie  time  of  Tiberius  it  was  entirely  dc- 
Btroyed  by  an  earthquake.  It  was  rebuilt,  but  it  never  ac- 
quired  its  former  splendor  and  importance.  Now  only  a 
few  ruins  of  its  theatre  and  of  a  temple  of  Cybele  are  left 
in  the  vicinity  of  the  village  Sarti. 

Sardis,  tp.,  Bullock  co..  Ala.     P.  1218. 

Surdis,  p.-v.,  Mason  co.,  Ky.     P.  1  1.1. 

Sardis,  p.-v.,  cap.  of  Panola  co.,  Mis-.,  on  Mississippi 
and  Tennessee  R.B.. SO  miles  S.  of  Memphis,  has  7  churches. 
an  academy  for  males  and  female-.  I  newspaper,  1  hotel, 
and  a  handsome  court-house.     P.  about  1300. 

L.  0.  Baliii.  Ed.  "  I'AMit.A  Star." 

Sardis,  p.-v.,  Lee  tp.,  Monroe  co.,  O.,  on  Ohio  River. 
P.   170. 

Sardis,  p.-v.  nnd  tp.,  Harrison  co.,  West  Va.    P.  1599. 

Sardou'  (Victorjbh),  b.  at  Pari-  Sept.  7.  ls:'.l  :  stud- 
ied me. Iii  inc.  afterward  history:  gained  his  livelihood  as  a 
teacher  and  by  writing  for  papers,  magazines,  cychipie- 
dias,  etc. :  tried  his  fortune  as  a  dramatist  in  1854  with 
the  Taverne  dee  Etudiante,  which  failed  ;  tried  again  in 
I860  with  Candide  and  Monsieur  Garal,  which  succeed- 
ed ;  and  burst  then  upon  the  public  with  a  productive- 
ness almost  unparalleled:  Lea  Pattea  de  Mouche,  Pieeo- 
lino,  Lea  Femmea  fortes,  and  Noa  [ntimee  in  1861 ;  L<x 
Ganoehea,  La  Papillonne,  and  Leu  /Viwhihn  .1™^  de 
Figaro,  in  1802:  Bataille  d'Amour  and  Lea  Diablea  noire 
in  1863;  Z?on  Quichotte  and  Leu  Pommea  du  Voiein  in 
1864;  Lea  Vietuc  Gorcons,  La  Famille  Bettoiton,  .bw  lions 
Villageoie,  and  Jfataon  nenre  in  1805,  etc.  Most  of  these 
plays  made  a  great  and  decided  success,  and  nunc  failed, 
and  abnut  this  time  the  author  took  rank  by  general  con- 
sent as  the  first  dramatist  of  bis  age,  ruling  the  stage 
wherever  there  is  one.  The  most  prominent  of  his  later 
works  are  Siraphine  (1SGS),  Lu  Patrie  ^809),  and  ftr- 
nande  1 1  s70 1. 

Saree,  town  of  Persia,  province  of  Mazandcran,  on  the 
Tejend,  18  miles  from  its  mouth  in  the  Caspian  Sea.  is  an 
old  place,  mentioned  by  Firdousi,  but  which  long  ago  has 
lost  its  importance.  In  1834  cholera  destroyed  nearly  the 
whole  population,  and  since  that  time  it  has  been  rising 
very  slowly.     P.  between  20,000  and  30,000. 

Sarsras'so  Sea,  a  name  applied  to  certain  great  areas 
in  the  ocean  which  are  often  found  almost  covered  with 
flouting  Gulf-Weed  {Sargaseum  riilt/nee  and  boxeiferum) 
and  other  algie.  This  principal  sargasso  sea  is  to  the 
W.  and  S.  W.  of  the  Azore  Islands,  reaching  to  the 
Bahamas  westward.  Its  area,  according  to  Maury,  is 
equal  to  that  of  the  Mississippi  Valley.  The  weed  im- 
pedes the  passage  of  ships  and  abounds  in  animal  life, 
lis  X.  and  S.  boundaries  arc  30°  and  10°  N.  hit.  In  the 
Pacific  there  is  a  sargasso  sea  some  500  miles  E.  S.  E.  of 
New  Zealand,  and  another  about  1000  miles  YV.  of  San 
Francisco:  and  still  others  exist.  The  weed  is  believed  to 
grow  from  shallow  hanks  at  the  sea-bottom,  and  to  beaorno 
detached. 

Sar'gcnt,  tp.,  Douglas  co..  111.     P.  1035. 

Sargent  (AARON  A.),  b.  in  Ncwburyport,  Mass.,  Sept. 
28,  1  - L." 7  :  was  in  early  life  a  printer  and  editor:  emigrated 
to  California  in  1849;  studied  law;  was  admitted  to  the 
bar  1854  :  was  district  attorney  of  Nevada  en.  1  B55  .''Ii;  vice- 
president  of  the  Republican  national  convention  at  Chi- 
cago I  860  :  member  of  Congress  lSGl-Oo  and  1809-73,  and 
U.  S.  Senator  for  the  term  lS7o-79. 

Sargent  i  Kits),  b.  at  Gloucester.  Mass..  Sept.  27,  1812  ; 
spent  several  months  with  his  father  at  St.  Petersburg, 
Russia,  in  childhood;  wrote  some  sketches  of  European 
travel  for  the  Literary  Journal,  a  paper  i lucted  by  him- 
self and  several  other  boys  of  the  Boston  Latin  School, 
where  he  was  educated:  was  two  or  three  years  a  student 
at  Harvard,  and  wrote  for  his  brother's  paper,  the  ''•■'- 
.  but  did  nut  graduate:  was  for  a  short  time  on  the 
editorial  staff  of  the  Daily  Advertiser;  as-i-ted  Samuel  (i. 
Goodrich  I  "  Peter  Parley  ")  in  several  of  his  publications  ; 
wrote  for  Mi.-s  Josephine  Clifton  The  Bride  of  Genoa,  a 
five-act  play  successfully  produced  at  the Tremont  Theatre 
1  B36  .  and  f..r  Miss  Ellen  Tree  a  tragedy,  1".  lasco,  brought 
mil  with  equal  success  at  Boston.  New  York,  and  Wash- 
ington, and  elsewhere  throughout  the  country  (1837),  and 
vears  later  1-'."-'!  at  Marylebnnc  Theatre.  Lon- 
don :  became  one  of  the  editors  of  the  Boston  Atlae  (1837), 
and  was  for  some  time  its  Washington  correspondent;  re- 
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moved  to  New  York  1S.'!9,  where  lie  assisted  Gen.  Morris  in 
conducting  the  Mirror  ;  was  afterward  one  of  the  editors 
of  the  -V.»-  Monthly  Magaeim  (1843);  wrote  a  DOmedy, 
Change  makes  Change,  produced  at  Niblo's  Theatre;  two 
juvenile  tales,  Wealth  and  Worth  (1840)  and  Whatstobe 
Done*  or  The  Will  <n„l  the  Wag  (1841),  both  of  which 
passed  through  many  editions;  a  tife  of  Henry  Clay  (1842), 
preferred  by  .Mr.  Clay  to  his  numerons  other  biographies; 
a  novel,  Fleetwood,  or  Stain  of  Birth  (1845),  The  Mari- 
ner's Library,  and  Amertea»i  Adtonrure  by  Land  and 
Sea;  and  commenced  editing  the  Beries  of  the  Modern 
Standard  Drama  '7  vols.,  1846-66);  settled  at  Roxbury, 

near    Bost about    lsf7.    in    which    year    lie   published 

Sougt  <■/'  lh(  Sea  ",„/  other  Poem*  :  edited  for  several  yean 
tile  Boston  Transcripts  prepared  a  successful  Standard 
Speak)  r  i  1852),  which  was  followed  by  several  other  works 
on  elocution  and  a  series  of  readers  (1855);  edited  the  S»- 
l,.i  Works  of  Benjamin  Franklin,  with  Memoir  and  Notes 
(1852| ;  wrote  brief  biographies  of  Campbell,  Rogers,  Col- 
lin--. Gray,  Hood,  and  Horace  and  James  Smith,  prefixed  to 
editions  of  their  poems  (1854-57);  produced  a  tragedy, 
Thi  Priestess  (Mar.,  1855),  at  the  new  Boston  Theatre; 
wrote  Arctic  Adventure  bg  Sea  m,,l  Land  i  ls;>7i.  a  new  vol- 
ume of  Poems  I  1858),  Original  Dialogue  s  I  1861  I,  Pi  culiar, 
„    Tale  of  the  Great   Transition  (1863),  Planchette,  or  tin 

lt<  pair  <■/'  Science,  an   A< unt   of  Modern   Spiritualism 

(1869),  The  Woman  who  Dared,  a  Poem  (1869),  School 
Manualof  English  Etymology  (1873);  has  published  set  - 
eral  novels  ami  other  hooks  anonymously;  contributed 
largely  to  the  Knickerbocker,  the  Atlantic,  and  other  mag- 
azincs  ;  his  hern  a  favorite  lecturer  before  lveeuins,  and  is 
now  (1876)  preparing  an  elaborate  work  upon  Spiritualism. 
Among  his  poems,  several  have  been  set  to  music  and  he- 
conn;  popular  favorites,  especially  the  well-known  song,  .1 
Life  un  the  Ocean  Wave.  Porter  C.  Bliss. 

Sargent  (  Henry),  brother  of  Lucius  M.,  b.  at  Glouces- 
ter, -Miss.,  Nov.  25,  177D:  studied  art  for  several  years  at 

London   under  Benjamin   West:    I ante    a  distinguished 

painter  at  Boston;  was  adjutant-general  of  Massachusetts 
181  I.  and  afterward  aide  to  Govs.  Brooks  and  Strong,  and 
invented  an  elevated  railway.  D.  at  Boston  Feb.  21,  1845. 
His  best  known  painting  is  The  Landing  of  the  Pilgrims, 
which  be  gave  to  the  Pilgrim  Society,  and  is  widely  known 
through  engravings. 

Sargent  (Jons'  Osborne),  hrothcr  of  Epes,  b.  at  Glou- 
cester, Mass.,  in  1810;  educated  at  the  Boston  Latin 
School  and  at  Harvard  College,  where  he  established  a  lit- 
erary periodical,  77o  Cn//';/ian,  in  which  he  was  aided  by 
his  brother  Epes,  0.  W.  Holmes,  and  other  students;  grad- 
uated 1830;  aided  S.  G.  tl Irich  in  the  preparation  of  his 

Pictorial  Geography  of  the  World  (1831)  and  series  of 
school  histories  (1832-33) ;  studied  law  with  William  Sul- 
livan: practised  several  years  at  Boston:  sat  in  the  Mas- 
sachusetts legislature  1835-36;  was  an  editorial  writer  for 
the  Boston  Atlas  1834-37;  assisted  Col.  J.  Watson  Webb 
in  the  editorship  of  the  New  York  Courier  awl  Enquirer, 
contributing  also  as  an  efficient  public  speaker  to  the  suc- 
Df  Gen.  Harrison  in  1840;  practised  law  in  New  York 
1840-48;  took  part  in  the  political  contest  of  is  is  b\  oon 
dieting  the  Battery,  a  Whig  campaign  paper;  established 
with  Alexander  C.  Bullitt,  at  Washington  (1849),  the  Re- 
public,  a   s ssful  Whig   newspaper;   translated  several 

books  from  lie  tier i ;  author  of  several  legal  and  polit- 
ical pamphlets;  published  in  1844  an  essay  on  modern  Im- 
provements i'i  Steam  Navigation  and  tl>--  Arts  oj  Naval 
Warfare,  with  a  biographical  sketch  of  John  Ericsson. 

Sarsent  (Lucius  Manlius),  b.  al   Boston,  Mass.,  June 
25,  1786 :  .altered  Harvard  College  1804,  but  did  nol  grad 
uale:    studied   law,    but  never  practised;   translated   some 
minor    Latin    poems;    published   Hubert  and   Ellen,   with 
other  Poems  (1813);  took  an  active  part  in  many  philan- 

thropi gani/ations,  and  particularly  in  the  temperance 

cause,  frequently  appearing  as  a  lecturer  and  writing  a 
•  ■  ii  .,f  iv.ini,  'no-  7Vmperanc4  Tales  (Is:;:;  sea.),  which 
won-  t  >n-!atcd  into  many  languages;  w-as  for  many  years 
a  contributor  ("Sigma")  (  the  Boston  Transcript,  in 
which  paper  ho  published  Dealings  with  tin  />'<<•/,  by  a 
s  eton  of  the  Old  School  (republished  in  a  volume  1856), 
/:    inn'  i  '  Samuel  Dexter  (1858),  and  The  frrepres- 

Conflict  (1   61),  a  rovipw  of  Congressional  discu    i 

on  slavery.     Ho  wrote  a  number  of  poems,  net 

into  a    volume.      D.   at    Wesl    Etoxoury  June  2,  lsr,7. 
By  his  first  wife,  Mary,  sister  of  Hon.  Horace  Binnej  ol 

Philadelphia,  In-  bad  thr thildren,  one  of  whom,  Horai  i 

I'.iwi  v.  b.  June  ".lb  1821,  graduated  at  Harvard  1843,  be 
came  a  distlngui  bed  oavalrj  officer  during  the  war  of  the 
rebellion. anil  was brovotted brigadier  general  Mar. 21, 1804. 

[-•■/•    tiui  es  of  L.  l/.  Sargi  a',  by  J.  II.  Bheppard.) 

Sargent  |  l.i  .  i>  a  M  ( ■•  i  tl  9,  -I'm.  M.  I>..  son  of  Lucius 
M..  1 1.  a i  Boston,  Mass.,  Sept  15, 1826;  graduated  at  Hai 


vardl848;  studied  medicine;  became  hon-o  surgeon  and 
dispensary  physician  at  the  Massachusetts  General  Hos- 
pital; was  commissioned  surgeon  to  the  2d  Massachusetts 
volunteers  Maj  28,  1861,  but  soon  exchanged  that  post  for 
active  service  in  the  1st  Massachusetts  Cavalry,  rising  to 
be  lieutenant-colonel  Sept.  30,  1864,  and  was  killed  in  an 
engagement  on  Mehcrrin  River,  near  Bellefield,  Va..  Dec. 
'.I,  1864,  while  in  command  of  his  regiment. 

Sargent  (Nathan  ),  b.  at    Putney,  Vt,  May  5.   1794; 

received  a  g 1  education:    Btudicd  law;    settled  at  Cahaw- 

ba,  Ala.,  1816,  where  be  became  county  and  probate  judgo; 
resided  at   Buffalo,   X.   V..    1826  30;  established   a  \1 
new-paper  at  Philadelphia  1830;   was  afterward  Washing- 
ton correspondent   of  tin-  I'nited  States  Gazette,  becoming 

widely  known   under  bis   iiom    <>■   pin -1    "Oliver  Old- 

school ;"  was  Bergeant-at-arms  of  tin-  i  .  g.  House  of  Rep- 
resentatives   L849  51;    register  of   the   trea  I     il— 53; 

commissioner  of  customs  Isr.i    71;  and  wa     foi     

president  of  the  Washington  Reform  School.      D.al  fl 
ington,  I>.  ('.,  Feb.  2,  1875.      Author  of  a   Lift    oj    II 
Clay  (1844)  and    Public   .!/• «  «»•/   Events  (2  vols.,    I 
issued  but  a  lew  days  before  his  death.      It  contain-   many 
interesting  reminiscences  of  the  days  of  Jackson,  Clay,  and 
Calhoun. 

Sargent  (Paul  Dudley),  b.  at  Gloucester,  Mass.,  in 
1745:  was  wounded  at  Blinker  Hill;  commanded  B  n 
mental  the  Biege  of  Boston  177o  7<'<.  and  a  brigade  in  the 
summer  of  177b;  took  part  in  the  battles  of  Harlem,  White 
Plains,  Trenton,  and  Princeton;  removed  to  Maine  after 
the  war,  and  was  for  many  years  judge  of  the  i "tof  com- 
mon pleas  in  Hancock  eo.  D.  at  Sullivan,  .Me..  Sept.  15, 
1828. 

Sargent  (WlNTIIROP),  b.  at  lllnuocster.  Mass.,  May  1, 
1753;  graduated  at  Harvard  1771:  became  captain  of  one 
of  his  father's  ships  1775  :  became  navy  agent  at  Gloucester 
Jan.  1,  17 70  ;  served  at  the  siege  of  Boston  as  captain  of  ar- 
tillery, and  subsequently  in  the  Long  Island,  New  Jei  ley, 
and  Pennsylvania  campaigns,  attaining  the  rank  of  major  : 
was  connected  with  (ten.  ltufiis  Putnam's  Ohio  Company; 
was  made  by  Congress  surveyor-general  of  the  North-wc-t 
Territory  1786;  became  its  secretary  17s7:  was  adjutant- 
general  of  St.  Clair's  expedition  against  the  Miami  Indians 
L791,  and  in  Wayne's  expedition  1794-95,  being  wounded 
in  the  former  ;  was  a  member  of  the  American  Academy  of 
Arts  and  Sciences  and  of  the  Philosophical  Society,  and  an 
original  member  of  the  Society  of  Cincinnati  as  delegate 
from  Massachusetts;  aided  Dr.  B.  S.  Smith  in  preparing 
his  Papers  Relative  t"  certain  .1""  rican  A  ntiquitit  » (1796) ; 
wrote  some  poems:  was  governor  of  Mississippi  Territory 
17911.  and  again  1801.  D.  on  a  voyage  from  Natchez  to 
Philadelphia  June  3,  1820. 

Sargent  (Winthkop),  grandson  of  -Major  Winthrop,  b. 
at  Philadelphia.  Pa.,  Sept.  2:'.,  1825;  graduated  at  the  Uni- 
versity of  Pennsylvania  IS  I.',,  and  at  Cam  I  nidge  Law  School 
Is  pi :'  practised  his  profession  at  Philadelphia,  and  subse- 
quently at  New  York:  edited  from  original  MSS..  with  a 
valuable  introductory  memoir,  7V  History  of  BraddoeVe 
Expedition  against  Fort  Duquesne  lis;,,):  edited  The 
Loyalist  /'<"  try  of  tin  II ■  volution  ( ls;,7i  ami  several  reprints 
of  curious  Revolutionary  tracts,  and  was  author  of  Tht 
Life  and  Career  of  Major  John  Indrf,  Adjutant  Qeneralof 
the  British  dec//  in  Ann  i  iea  (Boston,  75 copies  only,  1861), 
a  work  of  extraordinary  research,  IB-  wrote  largely  for 
the  North  American  Review  and  other  magazines;  was  an 

ace plished  bibliographer;  was  for  man]  pi  i  igedin 

preparing  a  catalogue  raisonni  of  books  relating  to  America 
(unfinished).     I>.  at  Paris,  Frame,  May  is,  [870. 

Sargon.    See  Assyria,  bj  W.  Jacobs,  A.  M. 

Sarlat',  town  of  Prance,  department  of  Dordogne,  on 

the  Sarlat.  trade,  in  walnut  nil,  liqueurs,  wine,  truffles, 
and  cattle.      1'.  6586. 

Sarma'tia.  the  ancient  name  I'm-  the  va-t  region  ex- 
tending  from  tin-  Baltic  to  the  Black  Sea.  and  from  the 
Vistula  to  the  Volga.  The  Romans,  however,  knew  very 
little  about  tlii-  country. 

Sarillien'to  i  DOMINGO  F  11  STINO),  b.  at  San  Juan  de  la 
Fronieia  in  the  vioeroyalty  of  Buenos  \\  re-  Feb.  15,  1811; 
,,   eivod  a   liberal  education;    I ame  a   teacher   at   San 

LuiS;    took  pari  ill  politics    as    all  op| cut  of   RoROS;    wa- 

sequentiy   exiled   to   chili   in   ls:;i  :  returned  t"   San 

Juan  in  1836;  established  there  a  ladies'  seminary  and 
edited  n  literary  journal.  Inn  the  provinoe  having 

Ii-r  the  power  of   Rosas,  he  again  went    to   Chili    in   Isln 

ami  devoted  himself  to  the  eause  of  popular  education. 
publishing  a  number  of  textbook-,  editing  several  periodi 

eal-,  and  establishing  many  BChOolS  of  different  grades, 
including  a  normal  college  at  Santiago.  In  ISI5  the 
Chilian  government  sent  him  on  an  educational  tour  of 
inspection    to    Europe    and    the    F.  S.,  where   he   made    the 
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acquaintance  of  Horace   Mann   and  oarefully  studied  hia 
„K.,l,..  tion.     I"   1851   he  returned  to  the  La 


P. 


litar:  Beoretarj  to  1  n 

in  U><  terirhosi    fall  I"'  aided 

to  frauiin  -  '  ~  ,:;-  l,r1,1   Bl  "  i''1  ""I""1 

am  iii  im -ni,  -  in  the  government  of  Buenos  lyn    |  beca 

public  instruoti governor  of  the  proA 

...   md    mil  -    i  .  B.    1864  68. 

While  holding  the  latter  position  b 

p.,  public,  n  |"'. i  which  he  Filled  with  emi- 

I  om  Oct.  12,   1868,  i t.  12, 

l -; 7 1 .  ni,, ,!,  ii  ligibje  for  re  election,  he  was  buo- 

i  distinguished  member  of   hit   oabinet,   Dr. 

laneda.     During  his  term  of  office  the  Paraguayan  war 

Lti  d,  two  formidable  h 
quelled,  and  an  imminent  danger  of  rupture  with 
,i,.,.  averted  without  anj  sacrifice  of 
the  national  honor.     Educational  institutions  of  various 
km, I-  wore  founded  in  ail  the  provinces,   some  of  them 
being  place  I  in  the  hands  of  American  teachers ;  an  astro 
ii, ,iiii,i,l  observatory  was  created   al   Cordova   under  the 
managomenl  of   Dr.   Benjamin    \.  (Smild;    railroads   and 
lilt  with  greal  rapidity;  o  vast  European 
immigration  was  foBti   ed;   commerce  was  rapidly  multi- 
plied, lawlessness  was  Bternly  repressed,  justice  effectively 
administered,   and   the   national   finances   managed   with 

I'ii-.  Sarmiento  is  r gnized  as  oi f 

the  in,, -i  enlightened  of  modern  rulers.     Be  1ms  written 

largely  for  the  press,  being,  like  many  other  South  Arnori- 

;ii  ,,iiec  u  poet,  velist,  an  essayist,  an  historian, 

I  political  "liter:    but  liis  chief  laurels  have  been  WOO 
l    lucator.      The    best  known  of  his    bunks   are    17,,./,. 
/,.,,■  Europa,  Africa  y  America,  Civilixacion  y  Barbaric, 
and  Vida  d>  Lim  oln,  Pohteb  0.  Buss. 

Sar'nia,  a  port  of  entry,  capital  of  Lambton  co.,  Ont., 
i  anada,  al  the  head  of  Lake  St.  Clair.  Here  the  Sarnia 
branch  of  Great  Western  Railway  terminates,  while  at 
Point  Edward,  a  northern  suburb  of  the  town,  is  tho  W. 
terminus  ,,t'  Brand  Trunk  Railway.  Sarnia  is  connected 
with  Port  Huron,  Mich.,  by  a  Bteam-ferry  which  plies 
throughout  the  year,  while  from  Point  Edward  to  Port 
Qratiot,  Mich.,  are  ten -\ '-boats  by  which  railroad  ears  are 
carried  across.  Sarnia  has  2  weekly  newspapers,  a  large 
trade,  a  custom-house,  thriving  manufactures,  and  exten- 
sive oommerce  by  rail  and  steamers.  P.  of  town,  2929;  of 
tp.  3438. 

Sec  Appendix. 


Sarno,  Italy. 
Sarunno,  Italy. 


See  Appendix. 


Sar'pi  (Pm:ti:,,).  ,-, Minn,, nly  known  umler  his  monastic 
name,  Fba  Paolo,  b.  at  Venice  Aug.  14,  1552;  enter,,!  the 
order  of  the  Servites  in  L565,  and  became  provincial  in 
1579  and  procurator  general  in  1585.  As  such  he  resided 
at  Rome,  and  enjoyed  at  lirst  great  favor  at  the  papal 
court,  but  his  studios  of  mathematics,  physics,  astronomy, 
anil  medicine,  in  which  he  acquired  great  learning,  and  is 
said  t,,  have  made,  or  at  least  anticipated,  several  great 
discoveries — as.  f,,r  instance,  that  of  the  circulation  of  the 

bl I      and    his    liberal   and    independent  views,  made   him 

Boon  Buspectad.  In  1589  he  returned  to  Venice,  the  repub- 
lic having  chosen  him  her  councillor  and  theologian  in  the 
controversies  with  Pope  Paul  V.  concerning  the  relation 
1,, -tween  rh  in  eh  and  State.  Sarpi  opposed  the  papal  claims 
with  great  energy,  and  exercised  considerable  influence  on 
the  attitude  which  the  Venetian  republic  assumed  toward 
the  pope.  He  was  consequently  excommunicated  as  a  her- 
etic,  and,  as  this  had  no  effect,  pursued  by  assassins,  on 
int  of  whioh  he  was  compelled  to  spend  the  later  years 
of  his  life  iii  hi-  cell  in  the  monastery,  where  he  d.  Jan.  14. 
1623.  In  1818  In-  published  at  London,  under  the  pseud- 
onym •'  Pie!  Polano,"  bis  htoria  delConcilio  Tri- 
<l-ntiif>,  which  was  Boon  after  translated  into  several  other 
languages— into  English  in  1629  and  1(170 — and  now  I'm  ins 
the  foundation  ,,( In-  fame.  A  collected  edition  of  his  works, 
among  which  In-  letters  especially  have  great  interest,  op* 

1  l    in  6  VOlB.  ni   1677.      Hi-   Lift  was  written 

by  Bianohigovini  in  1836,  and  bj  \.  G.  Campbell  in  1875. 
(See  also  T.  Idolphuf  Trollope,  /',,«'  tie  Pope  and  /'mil 
At  l        ,  Londoi     i   60 

Sar'pv,  count]  ol  E.  Nebraska,  lying  between  .Mis- 
souri River  ,,n  the  E.  and  the  Piatt the  s.  \v..  is  trav- 

by    l  ni  on    Paoifio   and   Omaha  and   South-western 

K.  H-..  has  adulating  surface  and  a  very  fertile  soil. 

Staples,  Indian  corn,  wheat,  hay,  and  buttor.  Cap.  papil- 
lion.     Area,  2.'J5  sq.  ni.     1'.  2913. 

Sarpy  Centre,  p.  v..  Sarpy  ,'„.,  Neb.,  If,  mi;, 
of  Omaha,  ha-  2  churches,  a  tree  seminary,  a  publio  park. 
1    newspaper,   and   1    wagon   and    agricultural    imp 
manufactory.     Tbo  soil  is  very  fertile,  and  gold-bearing 


quart/  has   been  found,  assaying  20  ounces  to  the  ton. 
including  co.,  3800.     Allen  G-erbish,  Ed.  "Sentinel 
Sarraee'nia  [named  in  honor  of  Dr.  Sarrazin  of  Que- 

!„.,.  I  B  remarkable  genus  of  E.  North  American  herbs  of  the 
natural  order  SarraoeniaoeaB,  remarkable  for  the  expanded 
petal-like  style,  and  especially  for  the  hollow  pitoher- 
I  leaves,  usually  half  full  of  water,  and  containing 
many  drowned  inserts.     Of  the  six  species,  ,x'.  purpurea  is 

the  oomm st.      Its  roots,  and  those  of  S.  oariofarie,  re- 

,  entlj  bad  a  great  but  transient  reputation  as  a  remedy  in 
smallpox. 

Samieenia'cere,  the  natural  order  of  pitcher-plants, 
of  which  the  above  is  the  principal  genus  and  the  type. 
(See  Pitcher-Plants.) 

Sarresiiemin.es',  town  of  the  German  empire,  prov- 
ince of  Alsace,  on  the  Sane,  has  celebrated  manufactures 
of  pottery,  hemp,  silk,  satin,  velvet,  leather,  paper,  gloves, 
el,-.     1'.  6075. 

Sarsaparil'la,  the  roots  of  certain  species  of  smilax, 
indigenous  in  the  northern  part  of  South  America  and  in 
Centra]  America.  Exactly  what  arc  the  species  that  afford 
the  sar.-aparillas  used  in  medicine  is  not  yet  definitely 
known,  although  the  history  of  the  drug  dates  back  to  the 
sixteenth  century:  but  S.  officinalis  and  S.  medico  arc 
doubtless  two  genuine  sources.     The  medicinal  species  of 

smilax   are  climbing  plants,  growing  from  a  large  w ly 

r,„,t  stock,  from  which  long  fleshy  mots  grow  horizontally 
in  all  directions.  It  is  these  roots  that  constitute  the  drug 
sarsaparilla.  They  vary  in  thickness  from  that  of  a  quill 
tn  that  of  the  little  linger,  and  consist  of  a  thick  cortical  por- 
tion covered  with  a  thin  epidermis  of  various  colors,  a  thin 
ligneous  layer,  anil  a  central  medulla,  whieli  often  abounds 
in  starch.  The  roots  have  scarcely  any  smell,  but  when 
chewed  produce  a  disagreeable  acrid  impression  in  the 
in, mtli,  which  persists  for  some  time.  Sarsaparilla  con- 
tains a  crystallizablc  principle  called  parilHni .  upon  which 
mi,  h  me  lieinal  virtues  as  the  drug  possesses  most  probably 
depend.  There  are  various  sorts  of  sarsaparilla,  obtained 
from  different  localities,  which  are  most  easily  grouped 
into  tho  menly  and  i,,,a„o -"/</.  according  to  the  proportion 
of  starch  they  contain.  Of  the  mealy  arc  Honduras,  t!uate- 
inala,  and  Brazilian  or  Lisbon  sarsaparilla.  and  of  the  non- 
mealy,  Jamaica,  Mexican,  and  Guayaquil.  Sarsaparilla 
was  at  one  time  held  in  high  esteem  as  a  medicine,  prin- 
cipally as  a  remedy  for  syphilis,  but  it  is  now  accorded  but 
fooble  power,  and  where  used  is  prescribed  simply  to  assist 
tho  action  of  more  potent  drugs.  EDWARD  dims. 

Sars'field  (Patrick),  earl  of  Lucan.  b.  in  Ireland 
about  1645;  served  on  the  Continent  in  the  English  life- 
guards under  the  duke  of  Monmouth,  and  against  him  at 
Sedgmoor  1685;  was  at  the  Revolution  a  member  of  the 
Irish  Parliament  and  one  of  the  wealthiest  and  most  in- 
fluential Irish  Roman  Catholics;  adhered  to  the  cause 
of  King  James,  to  whom  he  offered  his  services  in  1689 ; 
fought  at  the  battle  of  the  Boyne,  July  1,  1690;  surprised 
tin  English  artillery  before  Limerick,  and  compelled  Wil- 
liam III.  to  raise  the  siege  Aug.,  1690;  commanded  the  Irish 
reserve  at  the  battle  of  Aughrim,  July  12.  1691  :  exhibited 
gnat  gallantry  in  the  second  defence  of  Limerick:  ob- 
tained honorable  conditions  of  surrender  Oct.,  1091  ;  re- 
tired to  France  with  a  corps  of  Irish  volunteers:  distin- 
guished himself  at  Stcenkirke,  Aug..  1692,  and  was  killed 
at  the  battle  of  Landen.  July  19.  1693. 

Sartain'  (John),  b.  in  London,  England,  in  1808 J  be- 
came an  engraver;  came  to  the  l\  S.  L830;  settled  in 
Philadelphia:  introduced  mezzotint  engraving  into  Amer- 
ica; also  practised  oil-painting;  was  editor  and  pro- 
prietor  of  the  Foreign  Semi-monthly  Magazine;  founder 
of  S<irt<ii},'»  Vinmi  Miujiizhx  ;  published  Poetical  find 
/',,--.  Tlluetratione  of  Celebrated  American  Painters  (4to, 
1852),  and  was  the  designer  of  several  meritorious  public 
monuments,  among  which  is  that  t,,  Washington  and  La- 
fayette in  .Monument  Cemetery.  Philadelphia. 

Sarthe,  department  of  France,  extending  on  both  sides 
of  the  Sarthe,  comprises  an  area  of  2.171  sq.  m..  with 
146,603  inhabitants.  The  surface  is  mostly  level,  and  the 
soil  often  light  and  sandy.  Wheat  and  wine  are  produced, 
but  the  rearing  of  cattle,  poultry,  and  bees  is  the  chief 
occupation.  The  manufactures  comprise  iron,  glass,  por- 
celain, and  faience,  l  it'  51,584  children  of  school  age,  12,556 
received  no  school  education  in  1  ^ ", 7 .     Cap.  l.e  Mans. 

Sar'ti  (Giuseppe),  b.  at  Faenza,  Papal  States,  lice.  28, 
1729;  received  his  musical  education  in  Bologna;  oonL- 
posed  his  first  opera  in  1752.  Pompeo  in  Armenia,  which 
had  success;  was  director  of  the  opera  at  Copenhagen 
1756-05:  visited  London  in  1769-70;  was  chapel-master 
at  the  cathedral  of  Milan  1779-84:  went  in  that  year  to 
St.  Petersburg  as  director  of  the  opera.  It.  at  Berlin 
July  23,  1S02.     He  composed  over  thirty  operas,  of  which 
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none,  however,  made  any  great  impression,  but  of  his 
church  music;  his  terzetto.  Amp/run  Lava  Met  is  still  re- 
membered,    lie  was  the  teacher  of  Cherubini. 

Sar'to*  del  (Andrea),  (real  name,  according  to  the 
best  authority,  Andrea  Yanm  chi  \  called  Del  is  auto  from 
hifl  lather's  trade,  that  of  a  tailor),  b.  in  Florence  iii  1  ls7  ; 
was  from  the  beauty  of  hifl  early  works  called  "the  fault- 
less painter."  He  studied  wood  and  metal  engraving,  and 
became  a  disciple  of  Pietro  di  Coaimo,  but  gained  his  best 
instruction  from  the  works  of  Ghirlandaio,  Leonardo  da 
Vinci,  Michael  Angelo,  and  Raphael.  His  genius  was  of 
the  sweet,  gracious  type;  his  works  arc  pervaded  by  a 
sentiment  of  harmonious  beauty.  Had  he  himself  been 
entirely  free  from  the  evil  influences  that  corrupted  his 
nature  and  vitiated  his  art,  he  would  have  stood  even 
higher  than  he  did.  As  it  is,  his  best  pieces,  the  Madonna 
del  SaccOj  tin-  Madonna  del  ZVono,  the  frescoes  of  the 
Nunziata  and  the  Scalzo,  have  a  singular  charm  of  grace 
and  eulor.  But  his  unfortunate  and  miserable  marriage 
with  a  beautiful  but  unprincipled  woman  was  the  cause  of 
his  demoralization  as  a  man  and  artist.  Ho  became  care- 
less, mannered,  and  affected,  repeated  himself,  worked  for 
money  and  feverishly,  and  losl  whatever  of  sincerity  and 
earnestness  he  had.  I).  in  Florence  in  1530.  The  easel 
pictures  of  Andrea — Madonnatt  Holy  Families,  altar- pieces, 
and  such-like — are  familiar  to  the  visitors  at  foreign  gal- 
lories.  But  it  is  only  in  Florence  that  ho  can  be  fairly 
judged.  The  story  of  his  private  life  is  one  of  the  trage- 
dies of  biography.  0.  B.  Frothingha.m. 

Sarto'rius  (Sir  George  Rose),  b.  Aug.  a,  1790  ;  entered 
the  navy  at  an  early  age;  was  present  at  the  battle  of  Tra- 
falgar; commanded  a  gunboat  at  the  siege  of  Cadiz;  in 
command  of  the  Portuguese  fleet  1S30-M1  :  knighted  in 
1841,  and  made  K.  C.  B.  in  1865.  Author  of  several  papers 
on  naval  warfare  and  engineering. 

Sart'well  (Henry  Parker),  M.  D.,  Pn.  D.,  b.  at  Pitts- 
field,  Mass.,  Apr.  IS,  171)2;  began  tho  practice  of  medicine 
when  nineteen  years  of  age;  served  as  surgeon  during  tho 
war  of  1S12-1o";  settled  at  Bethel,  Ontario  en.,  X.  Y..  JS2I, 
and  at  Penn  Yan  1832;  kept  records  of  the  weather  for 
more  than  forty  years,  and  for  the  same  length  of  time  was 
known  as  an  enthusiastic  and  intelligent  botanical  collector, 
forming  an  herbarium  of  80,000  species,  now  possessed  by 
Hamilton  College,  Clinton,  X.  Y.  About  1840  he  devoted 
his  whole  time  to  the  study  of  the  genus  Oarex,  and  brought 
out.  Cariees  Americana  Septentrionalie  Exeiceatss  (2  parts, 
184S;  part  iii.  unfinished).     D.  at  Penn  Tan  Nov.  15,  1867. 

Surzana,  Italy.    See  Appendix. 

Sar/rai;  ,  town  of  France,  department  of  Morbihan, 
on  a  peninsula  in  tho  Atlantic,  is  much  frequented  as  a 
watering-place,  and  has  a  trade  in  wine  and  silk.    P.  67SS. 

Saskatchewan  (or  Nelson )  River,  one  of  the  chief 
rivers  of  North  America.  The  basin  it  drains  is  about 
482,000  sq.  m.  in  area,  and  is  ll-illO  miles  in  extreme  length 
from  the  most  westerly  source  of  tho  N.  branch  of  the  Sa»' 
katchewan,  about  Ion.  117°  ■'!•">'  W.  (from  Greenwich)  and 
lat.  52°  N.,  in  the  heart  of  the  Rocky  Mountains,  to  the 
source  of  the  Winnipeg,  Ion.  00°  \\\,  lat.  48°  45'  X.,  00  miles 
N.  from  Lake  Superior,  at  the  boundary  of  the  province  of 
Ontario,  with  an  extreme  width  of  700  miles  from  the  most 
southern  source  of  Red  River  in  Minnesota  to  the  mouth 
of  Nelson  River,  lat.  57°  00'  X.,  Ion.  93°  35'  W.,  on  Hud- 
son's Ray.  Length  of  the  Saskatchewan  by  S.  branch 
from  source  to  sea,  in  straight  courses  of  10  miles,  154.(i 
miles ;  with  the  requisite  addition  fur  sinuosities,  1732  miles 
at  least  by  its  channel.  It  slightly  exceeds  the  Granges  and 
the  Yukon  of  Alaska,  similarly  measured,  in  length,  and 
is  one-eighth  greater  in  area  of  basin  than  the  Ganges,  but 
less  than  either  in  volume  discharged.  For  300  miles 
N.  N.  \V.  from  lat.  10°  N.  (the  V.  S.  boundary)  tho  sum- 
mit watershed  of  tho  Rooky  Mountains  is  the  western 
boundary  of  the  valley  of  the  Saskatchewan,  which  at  the 
base  of  the  mountains  has  an  elevation  of  aboul  4000  feet 
above  the  sea.  Its  southern  boundary,  the  watershed  be- 
tween it  and  tho  Missouri,  dc<  lines  from  that  elevation  to 
loOll  and  1  701)  feet  abo\  e  the  sea.     The  watershed  between  it 

and  the  river  Ithabasoa  on  theN.  \V.  rises  in  steps  to  2500 
feet.  That  between  it  anal  the  river  Churohhill  or  Beaver, 
on  the  X.,  i-  much  lower  and  le.-s  continuous,  their  waters 
nearly  connecting  in  some  parts  when  high,  tin  the  3.  E. 
and  N.  E,  it  i-  hounded  by  the  summit-ridges  of  the  Lao 

rcnlian  ranges  that  divide  it  from  hake  Superior  and  from 
the  other  rivers  falling  into  Hudson's  Hay,  varying  from 
iSilO  to   l.'itlll  l'eet  above  tin-    sea.       FrOID  these   elevations  it 

descends  gradually,  but  unevenly,  to  Lake  Winnipeg,  which 
by  latest  observations  is  7I<'  tret  above  the  sea,  lying  in  the 

axis  of  greatest  depression  of  surface,  the    mean    ele\.ilnui 

of  which,  from  the  Lake  of  the  Woods  to  Great  Slave  Lake 
on  the  river  Mackenzie,  i^  undei  L000  feet.  The  *ai  1  slop 
ing  plateau  from  this  axis  of  depre  lion  to  the  ba 
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Rock}  Mountains  presents  occasional  eminences  and  ranges 
like  the-  Ki.fing  .Mountains  V7.  of  Lake  Manitoba,  and  moro 
westward  the  Touchwood,  Thunder-breeding,  Cypn  .  and 
Hand  Hills,  rising  from  500  to  1000  feel  ov<  c  the  adjoining 
plains,  which  are  furrowed  with  deep  and  generally  narrow 
valleys,  in  which  nearly  all  the  rivers  How.  B.  of  the  axis 
of  depression  the  country  is  rugged  and  hilly.  'II:  mi  1 
of  the  \.  and  E.  branches  of  the  Saskatchewan  are  Btated 
by  Dr.  Hector  to  be  but  a  few  miles  apart,  in  a  grand  du- 
of  lofty  summit-glaciers  about  kit.  51°  40'  N.,  Ion. 
1 17  '  W.,  mar  Mount  Hooker,  1 5,700,  and  Mounl  Brown, 
1600  feet,  in  height,  where  the  Rockj  Mountains  are  200 
miles  in  breadth.  Thence  diverging  300  mile  apart  mid- 
way, they  unite  ai  550  mile-  iM  direct  distance  eastward, 
the  e  o.irsc  of  the  N.  branch  being  aboul  836  miles,  tho  S. 
branch  about  903  miles.  At  Hot)  miles  up  the  latter  it  re- 
ceives Red  Deer  River,  about  -115  mil  '  a  .  on  the  left. 
Aboul  177  miles  up  the  N.  branch  it  receive  on  the  right 
Battle  River,  nearly 400  miles  long.  Measured  in  August, 
the  volume  of  water  passing  in  the  \.  branch  was  25,264, 
and  in  the  S.  branch  34,2S5,  cubic  feet  per  second,  or  v*  ry 
little  more  than  the  mean  of  the  Rhine.  A  little  below 
their  junction  it  measured  51',i)ii7  cubic  feel  per  second. 
At  333  mile?  farther  it  enters  Cedar  Lake,  ;!()  miles  long; 
at  20  miles  from  which  it  enters  Lake  Winnipeg,  descend 
ing  GO  feet,  I;:1  of  which  is  in  the  Crand  Rapid,  2\  miles 
Ion:;,  commencing  5  miles  from  the  mouth.  The  last  '2 
miles  are  swift  waters.  The  Saskatchewan  is  narrow, 
varying  from  220  to  600  yards  in  width  below  the  forks. 
In  the  N.  or  lesser  branch  the  navigation  is  obstructed  at 
low  water  by  shoals  and  shifting  sandbars.  There  are  two 
Bteamboats  already  on  it.  It  is  found,  by  warping  up  two 
rapids,  that  they  can  easily  ascend  from  the  Dead  of  tho 
Grand  Rapid,  5  miles  from  the  mouth,  up  to  Fori  Kdmon- 
ton  on  the  N.  branch,  850  miles!,  and  probably  very  nearly 
to  Rocky  Mountain  House.  100  miles  higher.  The  average 
ascent  in  the  894  miles  is  15  inches  per  mile.  About  I  10 
miles  from  its  entrance  to  Lake  Winnipeg,  traversing  the 
N.  end  of  it  for  50  miles,  and  Play  (Jreen  Lake  adjoining, 
30  miles,  with  its  volume  of  water  more  than  doubled  by 
the  large  tributary  of  Lake  Winnipeg,  obstructed  in  its 
course  by  many  rapids  and  falls,  with  710  feet  of  descent, 
it  enters  Hudson's  Bay  at  York  Factory,  lat.  57°  06'  N., 
Ion.  n°  35'  W. 

Of  the  area  drained  by  the  Saskatchewan  or  Nelson  River, 
that  part  of  it  E.  of  the  Lake  of  the  Woods  and  Lake  Win- 
nipeg is  a  rugged  country  of  Laurcntian  formation,  except- 
ing 100  miles  of  the  lower  course  of  the  river,  which  is  in 
the  Silurian  plain  of  Hudson's  Bay.  W.  of  these  lakes  a 
parallel  belt  of  Silurian  formation  extends  to  and  over  Red 
River,  excepting  from  the  mouth  of  the  Assinihoine  up- 
ward, where  a  belt  of  Devonian  intervenes,  increasing  in 
breadth  southward.  The  Silurian  belt  extends  to  aboul 
halfway  between  Lake  Winnipeg  and  Lake  Manitoba,  above 
which  it  sweeps,  with  increasing  breadth,  more  abruptly 
westward.  A  parallel  belt  of  Devonian  of  irregular  but 
nearly  similar  width  extends  westward  of  the  Silurian, 
sweeping  directly  W.  along  the  northern  watershed,  'f  hen 
all  westward  to  the  Crystalline  and  Laurcntian  region  of  tho 
Rocky  Mountains,  excepting  where  a  bell  of  Carboniferous 
formation  crops  up  along  their  base,  is  Tertiary,  Cretaceous 
throughout.  Of  the  Laurcntian  region  B.  of  Lake  Win- 
nipeg, one-fourth  may  perhaps  be  arable,  ami  of  thai  one- 
half  along  the  watershed  will  be  found  too  cold  for  cultiva- 
tion, the  remainder,  say  70,000  sq.  m.,  being  valueless  except 
for  timber,  to  which  add  15, nun,  probably,  in  the  Rocky 
Mountains  equally  valueless,  with  20,000  on  the  loner 
course  too  cold  for  cultivation,  and  three  fourths  of  the  arid 
region  on  the  S.  Saskatchewan  and  (.J if  Apelle,  say  f.U.imu  ; 
making  together  165,000  sq.  m.  of  the  total  area  unser- 
viceable, Leaving  317,000  sq.  m.  of  the  basin  of  the  Sas 

katchewan  as  arable  land  lit  for  cultivation.  Excellent 
wheat,  weighing  68  pounds  to  the  bushel,  was  raised 
at  Lake  Athabasca  in  1875,  340  miles  N.  of  the  Saskatche- 
wan. A.  J.  Russell. 

Sas'nett  [William  Jeremiah),  D.  !>.,  b.  in  Georgia 
Apr.  29,  1  v-'n :  graduated  at  Oglethorpe  University  in 
L839;  studied  law,  hut  abandoned  it  for  the  ministry,  in 
which  he  speedily  rose  to  eminence:  paid  great  attention 
to  the  suhje.  t  of  education;  wrote  uiueh  in  favor  of  lie 
paramount  importance  of  developing  and  cultivating 

1  n    :  I  .i|'i  1  le  -  in  tenia  le  education  ;  filled  I  lie  chair  of  Ln 
literature  in  Kmory  College,  Ga.,  with   gnat    ability  ;    als  > 
the  presidential  chair  of  Lagrange  Female  College,  and  also 
thai  of  the  East  Alabama  Male  College  at   Vufaurn,  Ala.; 
besides  writing  largely  for  periodical-,  published  two  vo\ 
utne-.  entitled,  respectively,   Progrt  m  ami   /'/■■ 
Literature  and  Religion.     He  was  a  powerful  preacher,  a 
great  debater,  and  a  devout  Christian;    belonged  to  the 
Montgomery  conference  of  the    M.  B.  Church,   South,   at 
the  time  of  his  death.  Nov.  3,   L865.  T,  0.  St  K1IER8, 


«<;,>  lafraa     from  the  Spanish  laleafrae],  the  Sofa- 

iming 

i.     Its  leaves  ore  aromatic 

highly  mucilaginous,  and   the   bark    of  the   root   is 

,   powc  mi   si  mulaut,  with  a  pleasant  taste  and   smell. 

e   in   medicine,   but   i-  ampl 

ipallv  at   present   for  flavoring  purposes.     Confeo- 

Che  volatile  oil  i*  inore 

frequently  empfoyed   than  the  bark   in   snbstanoe.    The 

I  brittle,  but  is  s etimes  employed  for 

making   boxes   and   drawers  on   o it  of  its  pies  anl 

!     tbei  tndla  and  China 
partkenoxylan.     The    Brazilian    •  '■ 

i  rum. 
Sassafras,  p.  v.,  Millington  tp.,  Kent  co.,  MJ.,  on 

,.  Biver.     P.  281. 
Sassafras  Pork,  p.-v.  and  tp..  Granville  co.,  N.  C. 
P.  1859. 
Sassafras,  Oil  ■  •!'.  ■  highly  fragrant  essential  oil, 
ined  from  the  root  of  I  i  ull"'h  con- 

hi.  of  it  H  i-  heavier  than  water; 
boils  hi  180"  1'.  St.  Evre  gives  u  its  oomposition 
I  nHtoO«. 

Sassan'idae,  the  name  of  a  celebrated  dynasty  whioh 
reigne  I    n  Pi       i  from  228  \.  i>.  to  (i.'il.     II  ascended  the 

tiir with  Ardshir,  a  son  of  Bassan,  and  was  overthrown 

„.[,!,  j  i  .  irho  was  murdered  in  that 

year,  bat  ing  prei  ioual;  ited  at  Cadeaia  (639)  and 

Nahavend  (641)  by  the  caliph  Omar.  The  reign  of  the 
■  ,<  Iss  was  mi  '■] h  of  great  prosperity.  Tin-  bounda- 
ries of  the  empire  were  extended,  and  time  after  lime  the 
Rom  i  .  etireil,  defeated  anil  luiui ili:iti-.l.  from  the 
frontiers.  They  were  thoroughly  beaten  bySapor  1.(240- 
it  Bdessa,  where  the  emperor  Valerian  was  taken 
prisoner;  again  by  (Tarsi  (294-303)  under  Qalerius;  and 
,„,,_.  ,                  bj  Sapor  IX.  (310-381)  under Constentius; 

and  ags       under  Juli who  fell  at  Ctesiphon  in  363. 

Bahram  V.  Gour  i  ISO  148)  sompelled  the  Byaantine  era- 
peror  to  pay  a  tribute  to  Persia,  and  this  tribute  was  still 
paid  to  Chosroes  II.  (591-628).  Internally, the  Btate  of  the 
country  was  very  flourishing.  The  reign  of  the  Saasanidse 
was  r  of  the  Persian  nationality  in  religion  and 

in  poetry.  Magnificent  cities,  of  which  only  the  names 
ami  Borne  ruins  are  left,  were  built  and  flourished,  and  by 
the  aid  of  oostly  and  ingenious  aqueducts,  canals,  and  other 

means  of  irrigation  large  tracts  wer i  ered  with  fields  and 

orchards  which  a  few  yean  after  the  invasion  of  the  Arabs 
were  transformed  into  arid  wastes.  Thus,  it  cannot  be 
wondered  at  that  up  to  this  very  day  the  traditions  of  the 
family  of  the  Sassanidse  arc  very  vivid  and  much  cherished 
among  the  Persians. 

Sassari,  Sardinia.     Fee  APPENDIX. 
Sassoferrato,  Italy.    See  Appendix. 
Sassuolo,  Italy.    See  Appendix. 

Sas'sy  Hark,  one  of  the  ordeal  drills  of  Western  Af- 
rica, is  the  bark  of  Pill  lens,  a  large  tree  of  the 
order  Leguminoase.     Like  the  Calabar  bean,  it  is  a  very 
Iministered  in   Africa   t'.    supposed 
wit  -lies.     Its  properties  are  not  well  understood. 

Sa'tan  [Heb.  jm.  "  the  fiend"].  The  idea  of  Satan  as 
the  origin  of  all  evil  and  the  ruler  of  a  realm  of  evil  does 
not  occur  in  those  books  of  the  Old  Testament  which  were 

written  bel  I     He.     Tt   was   introdi 1  among  the 

Jews  during  the  Babylonian  captivity  through  their  ac- 
quaintance with  the  religion  of  Zoroaster.  The  Persian 
dualism,  however,  was  absolutely  irreconcilable  with  the 
monotheism  of  the  old   Judaism,  and    in    the   book   of  Job 

Satan  is  siill  i!i rvanl  of  God  and  dependent  on  him. 

In  the  period  between  the  close  of  the  Apocrypha  and  the 
appearance  of  Jesus  the  idea  of  Satan  developed  into  a 

COmprehen  logy,    supported    by   the    Pharisees, 

This  demonology  passed 
directly  into  Christianity,  and  was  still  more  strengthened 

and  developed  during  th ntesl  between  Christianity  and 

the  heathen  world.    To  man;  of  the  early  Fathers  the  uni- 
seemed  to  be  divided  between  God  and  Satan,  and 
history  to  consist  of  a  Struggle  between  them  for  the  sole 
rule.     The  Middle  Agi  tng  t"  this  view:  and  al- 

though in  modern  times  il  has  faded  away  before  the  purer 
and  more  ei  nception  of  God  as  the  One,  the  idea 

of  Satan  as  the  personal  representative  of  evil  still  forms 
a  part  of  the  creeds  i.f  most  Christian  denominations. 

Satellites.  See  isTEONOMT,  Earth.  Uooh,  Jupiter, 
Baturm,  liiAsr-,  Neptune,  and  Solas  Si 

Safin.  ith  and  lustrous  fabrio  of  silk,  of  Chinese 

invention.  Of  the  warji  threads  only  one  in  cverv  five  or 
ten  is  raised  to  allow  the  shuttle  to  be  passed,  but  each 


thread  is  raised  in  regular  succession  as  the  shuttle  is 
thrown.     It  is  woven  with  the  right  side  uppermost. 

Satin  Bower- Bird.     See  Bower-Bird. 

Satinet',  a  coarse  fabric,  of  whioh  the  warp  is  cotton 
and  the  weft  woollen.  It  was  originally  the  name  of  an  in- 
ferior variety  of  satin. 

Satin  Spar,  a  fibrous  variety  of  carbonate  of  lime, 
l\ uin  1  of  Bnowy  whiteness  in  England,  Scotland,  and  else- 
where, whioh  when  polished  has  a  lustre  resembling  that 
of  satin.  A  fibrous  kind  of  Gypsum  (whioh  see)  is  also 
called  satin  spar,  is  softer  than  the  above,  and  is  frequently 
made  into  ornaments  resembling  cat's-eye. 

Satin-Wooil,  a  name  given  to  several  kinds  of  orna- 
mental wood.  The  best  is  from  lluiana,  and  is  the  wood 
of  Ferolia  Quianeneie.  Florida  satin-wood  is  from  Xan- 
thoxylutn  Floridanum,  a  kind  of  prickly-ash  tree.  The  West 
India  satin-wood  is  from  different  trees,  some  of  it  of  the 
\  ery  best,  and  others  of  the  poorest  quality.  The  rich  and 
fragrant  satin-wood  of  India  is  usually  of  good  quality.  It 
comes  from  Chloroxglon  Swietenia,  a  eedrelaceous  tree 
which  yields  a  sort  of  wood-oil.  Satin-wood  is  used  in 
making  workboxes,  hair-brushes,  and  cabinet-work. 

Sat'ireis  the  name  of  a  peculiar  species  of  poetry  whioh 
originated  with  the  Romans,  and  in  this,  its  Roman  form, 
died  out  with  the  Latin  literature.  The  name  satira  was 
originally  written  sarura,  which,  derived  from  the  root  «af, 
'•enough,"  denoted  a  dish  of  different  kinds  of  fruit  mixed 
together,  then  a  stew  :  with  the  satyr  of  the  tlrcck  myth- 
ology and  the  satyrie  drama  of  the  Greek  theatre  it  had 
nothing  to  do.  In  its  primitive  period,  when  it  first  arose 
out  of  popular  life,  the  artistic  form  of  the  satvra  was 
dramatic,  a  Bcenia  improvisation  in  various  metres:  but 
afterward,  when  under  the  hands  of  Lucilius  the  satira 
became  a  fixed  and  well-defined  literary  genre,  it  adopted 
the  epic  form,  modifying  the  tone  only  of  the  hexameter, 
not  its  construction.  As  developed  by  Horace,  1'crsius, 
and  Juvenal,  the  sesthetic  character  of  the  satira  was  a 
blending  of  epic  and  lyric  elements.  Descriptions  of 
men  and  manners  characteristic  of  the  age  formed  the 
epic  materials  which  entered  into  the  composition.  But 
these  descriptions  were  not  given  by  the  soriYii  in  the  same 
manner  as  by  the  epopee:  that  is.  in  pure  objectivity, 
merely  for  the  sake  of  artistic  representation.  On  the  con- 
trarv.  they  had  here  another  function — namely,  to  convey 
to  tlie  reader  the  sentiment  with  which  the  poet  looked  at 
them,  the  judgment  which  he  passed  on  them,  his  indig- 
nation, his  scorn  :  and  this  formed  the  lyric  element  of 
the  composition.  From  the  different  manner  in  which 
these  two  elements  were  combined  arose  the  difference  be- 
tween the  satire  and  the  didactic  poem.  The  latter  gave 
its  propositions,  its  theses,  directly  in  abstract  form,  and 
added  the  descriptions  as  illustrations,  as  persuasive  ar- 
guments :  while  the  former  gave  its  verdicts  only  indirectly, 
seen  throngh  the  descriptions,  revealed  in  the  picture  by 
illuminating  it  :  that  is.  the  safira  was  humorous. 

But  although,  as  above  mentioned,  this  species  of  poetry, 
this  literary  genre,  died  out  with  the  Latin  literature,  it 
was  only  the  form,  the  sartra  (properly  speaking),  which 
vanished:  the  Bubatance,  that  which  we  call  the  satirical, 
or  simply  satire,  and  which  was  by  no  means  invented  by 
the  Romans,  continued  to  live.  It  flourished  among  the 
Greeks  long  before  there  existed  any  Roman  literature,  and 
two  phases  of  it,  parody  an  I  irony,  the  modern  persiflago 
and  sarcasm,  were  powerfully  developed  by  them.  But  in 
Greece  its  form  was  principally  dramatic.  Aristophanes' 
comedies  are  dramatic  satires,  not  comedies  in  the  common 
use  of  the  word,  and  large  passages  of  Plato's  dialogues. 
especially  where  Socrates  is  cornering  some  Sophist  in  his 
argument,  arc  of  a  most  brilliant  satirical  effect.  And  it 
continued  to  lloiirish  in  the  Christian  era  in  innumerable 
shades  and  under  innumerable  forms,  and  often  burst  forth 
in  specimens  compared  with  which  the  satira  of  Horace, 
Persius,  and  Juvenal  are  very  insignificant;  such  as  Iici- 
ncke  I  os.  EpietoUt  Obecurorwn  I  irorum,  Don  Quixote, 
OuUiver'M  Travel*,  etc.  In  a  volume  or  two  of  Kiaddera- 
datech,  Charivari,  or  Puneh  satire  may  be  studied  in  all 
its  phases  and  in  all  its  forms.  Clemens  Petersen. 

Satisfac'tion  [Lat,  satisfactio],  in  law,  denotes,  when 
used  in  a  general  sense,  the  acquittance  of  a  legal  claim, 
the  legal  compensation  and  settlement  for  injuries  done,  or 
the  discharge  of  a  debt  or  demand,  as  by  the  payment  of 
the  money  due  upon  any  obligation.  As  a  generic  term,  it 
thus  includes  all  the  particular  modes  by  which  a  pecuniary 
liability  on  the  one  side  and  right  on  the  other  arc  ended, 
Bo  thai  they  entirely  cease  to  exist.  In  a  more  special  and 
restricted  sense  the  term  is  applied  to  the  discharge  of  an 
obligation  which  is  a  matter  of  record — a  judgment  or  a 
mortgage — where  the  discharge  itself  is  also  of  record.  At 
the  common  law  an  entry  was  made  on  the  roll  by  an  at- 
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torncy  of  the  judgment  creditor  which  admitted  that  the 
judgment  had  been  paid  and  satisfied.  In  the  U.  S.  a 
written  instrument,  often  called  a  "  satisfaction-piece,"  is 
executed  by  the  judgment  creditor,  or  in  certain  contin- 
gencies by  his  attorney,  acknowledging  that  the  judgment 
therein  described  is  satisfied.  Upon  filing  this  writing  in 
the  office  where  the  judgment  is  entered  and  docketed,  the 

clerk  records  a  minute  of  that  fact  in  the  proper  1. k  and 

upon  the  docket.  A  similar  entry  is  made  by  the  clerk 
upon  the  filing  of  an  execution  by  which  the  judgment  has 
been  satisfied.  Recorded  mortgages  are  discharged  in  a 
somewhat  similar  manner.  In  many  of  the  States  the 
mortgagee  himself  is  required  by  statute  to  write  a  satis- 
faction upon  the  margin  of  the  record,  and  a  refusal  on  his 
part  renders  him  liable  to  an  action  for  damages.  In  other 
States  the  mortgagee  executes  and  acknowledges  before  a 
proper  officer  an  instrument  in  which  he  recites  that  the 
obligation  has  been  paid,  and  delivers  the  same  to  the 
mortgagor  or  other  party  liable  for  the  debt.  On  filing 
this  writing  in  the  office  of  the  clerk,  recorder,  or  register, 
it  is  itself  thereupon  recorded,  and  the  mortgage  is  satis- 
fied of  record  by  an  appropriate  indorsement.  The  several 
means  above  described  are  intended  to  convey  a  public  no- 
tice that  the  lien  of  the  judgmentor  mortgage  is  destroyed, 
of  the  same  nature  as  the  original  notice  that  their  lien  was 
in  existence.  John  Norton  Pomkrov. 

Sa'toralja  lrjhcly',  town  of  Hungary,  celebrated  for 
its  excellent  wine  and  the  granite-quarries  in  its  vicinity. 
P.  6500. 

Sa'trap  [Gr.  <raTpdmj?;  anc.  Pers.  khshatrapuran  ;  mod. 
Pers.  «tra6],  the  ruler  of  a  satrapy  or  province  of  ancient 
Persia.  The  old  satraps  imitated  the  absolutism  and  the 
tyranny  of  their  royal  masters,  and  on  the  decline  of  the 
old  kingdom  some  of  the  satrapies  became  independent 
monarchies. 

Satta'ra,  town  of  British  India,  capital  of  a  district 
of  the  same  name,  in  lat.  17°  41'  N.,  Ion.  74°  1'  E.,  has  a 
fort,  and  is  noted  as  ono  of  the  most  salubrious  and  pleas- 
ant stations  of  iJceean,  otherwise  it  is  insignificant.  The 
district  of  Sattara,  comprising  an  area  of  about  11,000  sq. 
m.,  with  1,028,520  inhabitants,  was  incorporated  in  the 
British  empire  in  1S(S,  the  rajah  who  had  reigned  under 
British  authority  dying  without  heirs. 

Sat'terthwaite  (Thomas  Edward),  M.  D.,  b.  at  Spuy- 
ten  Duyvel,  N.  V.,  Mar.  26,  1843;  graduated  at  Yale  Col- 
lege 1864,  at  the  College  of  Physicians  and  Surgeons.  X.  V., 
1867;  served  as  a  commissioned  Burgeon  in  the  Franco- 
German  war;  is  surgeon  to  Demilt  Dispensary,  micro- 
scopist  to  St.  Luke's  Hospital,  and  pathologist  to  the  Pres- 
byterian Hospital,  X.  V.,  and  has  published  a  number  of 
professional  papers,  among  which  are  Bacteria,  their  Xa- 
turc  ami  litl<iti>>n  to  Disease  (in  New  York  Medical  Record, 
Dee.,  1875),  and  an  essay  On  the  Structure  and  lh  velopmt  ni 
of  Connective  Sub8tance8t  to  which  was  awarded  in  1876  the 
(Uumni  prize  Of  the  College  of  Physicians  and  Surgeons. 

Sal  ma  dim.  in  chemistry  [Lat.  saturare,  to  "fill," 
"glut,"  *•  cram,"  "  sate,"  or  "  cloy  "].  The  term  saturation 
is  used  by  chemists  in  five  distinct  senses:  First,  in  the 
sense  of  saturation  of  solvent  powers  of  liquids.  There  are 
here  two  eases — solutions  of  solids  in  liquids,  and  solutions 
of  gases  in  liquids.  (The  subject  is  treated  under  the 
head  of  SOLUTION,  SOLVENTS,  AND  SOLUBILITY,  by  HENRY 
WuRTZ.)  Second,  in  the  sense  of  saturation  of  absorbent 
powers  of  solids  for  gases.  The  absorption  of  liquids  by 
porous  solids  is  scarcely  to  be  classed  among  chemical  phe- 
nomena, unless  when  accompanied  by  thermic  changes  in- 
dicating formation  of  chemical  compounds,  although  in 
Common  parlance  the  term  "saturation''  is  applied  to  this 
also.  Third,  in  the  sense  of  the  saturation  of  acidity  and 
(<<tsi<-iti/,  and  the  formation  of  neutral  salts,  by  the  combi- 
nation of  ftoids  and  bases,  or  of  clcctro-positivc  metals  or 
radicals  with  halogens,  (Sec  Salts,  ChEUISTBY  AND  CLAS- 
SIFICATION op,  by  Henry  Wurtz;  also  Salt-Radicals,  by 
the  same.)      Fourtht  in  a  sense  possibly  somewhat  akin  to 

the  last,  referring  to  the  limit  of  el cal   combination  of 

water  with  other  compounds  to  form  hydrates.  This  sense 
is  distinct  from  solutions  in  wafer,  which  generally  pass 
much  beyond    this    limit,  but    it    will  also   bo  treated  under 

the  head  <>f  Solution,  Solvents,  etc.  Fifth,  in  the  sense 
of  saturation  of  the  equivalence)  or  so-called  "atomicity," 

of  an  clement  or  radical  bj  Other  elements  or  radicals  (fur 
which  see  VoLDUBS,  MOLECULAR).  HENRY  Wi  ui/. 

Sat'urday  [with  the  Romans  Vies  Saturni,  "Saturn's 

day "],  the  seventh  and  last  day  of  the  week,  is  the  Jewish 
Sabbath,  and  is  called  liies  Suhhnti  in  the  Human  Catholic 
breviary. 

Sai  urn.  The  planet  Saturn  is  tho  sixth  in  order  of 
distance  from  the  sun,  and  the  third  of  the  superior  planets. 
It  travels  at  a  mean  distal f  872,137,000  miles  from  the 


sun,  but  the  greatest  and  least  distances  of  Saturn  from  the 

sun  differ  from   the  mean   distance   bv   nearly  49,1 ,000 

miles,  being  respectively  920,973,000  miles  ami  823.301,0110 
miles.  The  eccentricity  of  the  orbit  is  1.055006.  The 
earth's  mean  distance  being  about  91,500,000  miles,  and 
tho  variation  of  tho  earth's  distance  insignificant  in  com- 
parison with  the  enormous  distance  of  Saturn,  the  greatest, 
mean,  and  least  distances  of  the  planet  from  us  when  in 
opposition   may    be    conveniently   taken    as    826,500,000, 

777,500,000,  and  ?29,000,000  miles  res] tively.   An  account 

being  taken  (as  in  the  ease  of  MARS,  which  see)  of  the 
varying  degree  to  which  the  planet  i-  illuminated,  it  ap- 
pears that  when  Saturn  is  at  his  nearest,  in  opposition,  he 
can  be  more  favorably  examined  than  when  at  In-  remotest 
opposition  distance  in  the  proportion  "1  about  *  to  5 — a 
noteworthy  difference,  which  lias  not  been  sufficiently  taken 
into  account  in  our  books  of  astronomy.  Saturn  circuits 
his  orbit  in  a  period  of  10,759.2198  days,  or  20  years  107.2 
days.  His  synodical  period,  or  the  interval  between  suc- 
cessive oppositions,  exceeds  a  year  by  about  12]  days  on 
the  average.  His  volume  exceeds  the  earth's  about  700 
times,  but  his  mean  density  is  so  small  that  his  mass  only 
exceeds  hers  about  00  times.  In  fact,  bis  mean  density  is 
less  than  that  of  any  known  member  of  the  solar  system 
(except,  of  course,  the  comets),  being  only  0.13  when  tho 
earth's  is  taken  as  unity,  or,  if  tho  density  of  water  be 
taken  as  the  unit,  that  of  Saturn  is  about  .73,  or  less  than 
the  density  of  mahogany.  His  mean  diameter  is  about 
70,000  miles,  his  compression  about  yV,  so  that  the  polar 
diameter  is  about  3500  miles  k-s-,  and  the  equatorial  diam- 
eter about  3500  miles  greater. — Saturn  is  distinguished 
among  all  tho  planets  by  the  remarkable  complexity  of 
his  structure  and  the  number  of  subordinate  bodies  over 
which  he  bears  sway.  His  gigantic  orb  is  girt  about  by  a 
mighty  system  of  flat  rings,  the  span  of  which  from  outside 
to  outside  amounts  to  107,000  miles,  or  more  than  six  times 
tho  circumference  of  the  earth.  There  are  two  chief  bright 
rings,  the  outermost  nearly  10,000  miles  in  width,  the  in- 
nermost about  17,500  miles  in  width,  while  between  them 
there  is  a  gap  about  1500  miles  across.  Thus,  the  entire 
breadth  of  the  system  of  bright  rings  amounts  to  nearly 
28,910  miles.  It  is  probable  that  each  bright  ring  is  sub- 
divided into  several  others.  Inside  the  system  of  bright 
rings  there  is  a  dark  ring  (discovered  by  the  elder  Bond  of 
Harvard  Observatory,  Cambridge,  U.  S.),  also  probably 
multiple,  which  has  a  breadth  of  about  S700  miles.  Be- 
tween this  ring  and  the  planet  intervenes  a  space  more  than 
10,000  miles  in  breadth.  This  wonderful  appendage  has 
been  the  object  not  only  of  very  careful  scrutiny,  but  of 
much  discussion.  After  a  careful  investigation  of  the  diffi- 
cult problems  suggested  by  its  motion  and  at  least  relative 
stability — an  investigation  in  which  Laplace,  l'eirce,  Bond, 
and  Clerk  Maxwell  have  taken  part  —  astronomers  have 
been  led  to  the  conclusion  that  the  rings  are  not  continuous 
bodies,  but  consist  of  multitudes  of  small  satellites,  mixed 
probably  with  vaporous  matter,  travelling  in  Hat  flights 
around  the  central  orb.  This  is,  in  tact,  the  only  possible 
interpretation  of  the  actual  existence  and  continuance  of 
the  rings  ;  for  no  system  of  continuous  rings  could  continue 
to  travel  in  dynamical  equilibrium  around  Saturn,  or  bear 
tho  strains  to  which  the  tremendous  attractive  power  of 
Saturn  would  subject  them.  The  planet  is  attended  by  eight, 
satellites,  travelling  at  distances  ranging  from  3.36  to  64.359 
radii  of  Saturn,  so  that  the  actual  span  of  the  orbit  traversed 
by  the  outermost  satellite  amounts  to  more  than  1,500,000 
miles.  Tins  is  the  largest  subordinate  Scheme  within  the 
planetary  system.  The  sixth  satellite,  in  order  of  distance 
from  Saturn,  is  judged  to  he  about  ;»000  miles  in  diameter, 
so  that  it  is  an  orb  nearly  as  large  as  the  planet  Mercury. 
The  outermost  is  about  as  large  as  tho  least  of  Jupiter's 
satellites;  the  rest  are  smaller ;  and,  somewhat  singularly, 
the  satellite  which  travels  betw  cen  the  si\lh  and  the  outer- 
most is  the  least  of  all,  and  can  scarcely  be  discerned  save 
in  the  most  powerful  telescopes.  It  w;i<  discovered  by  the 
elder  Bond  of  Harvard  ;  the  sixth  or  largest  by  Huyghens  : 
the  tWO  innermost  by  Sir  W.  Iler-chd;  and  the  rest  by 
J.  D.  Cassini.  The  globe  of  Saturn  is  marked,  like  that 
of  Jupiter,  by  belts,  but  they  arc  less  distinct.  The  tint 
of  the  planet  as  a  whole  is  yellowish,  but  the  belts  show 
considerable  variety  Of  color.  An  equatorial  belt,  nearly 
always  seen,  has  a  creamy-white  color;  tho  dark  belts  on 
either  side  are  commonly  cinnamon  colored;   while  the 

polar  regions  show  a  faint  ting''  of  azure.  As  in  the  caso 
of  Jupiter,  the  conclusion  t«»  which  we  are  led  by  the  care- 
ful study  of  these  belts  and  of  the  probable  condition  of 
Saturn's  globe  is,  that  we  do  not  sec  a  .-"lid  or  licjuid  orb, 
but  only  the  outer  parts  of  a  deep  and  cloud  laden  atmo- 
Bphere.  in  fact,  while  I  be  general  e\  i deuce  in  Saturn's  OaSS 
IS   identical    with  that   already  considered   in   dealing  with 

Jupiter,  then-  are  some  points  of  detail  which  are  dim  i 

and  afford  even  more  convincing  evidence  as  to  the  condition 
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of  these  giant  planets.    The  belts  of  Saturn  sho*  a  mi 

curvature  when  the  pis  ;il  '  ■'  pwrti  of  tho  orbit 

where  tho  summer  or  winter  of  Saturn  is  in  progn 

I  f i  .in  Saturn  i-  i 
Now,  tbii  ourvaturs  enabled  tin-  astronomer  on  earth  '  ■  de- 
termine irhethor  the  varying  positi  I        sturnian  sun 
on  the  bulls,  which,  it'  Bun-raiaed, 
,   i  11  v  exhibit  the  effects  of  the  solar  action.     But, 
irreaponding  to  varying  solar  action, 
the  belts,  though  nol  altogether  unchanging,  exhibil  one 
markedly  constant  feature  in  the  permanence  of  the  great 
equal  trial  bright  /one.     This,  if  Bun-raised,  and  therefore 
Bun -ruled,  would  travel  northward  and  southward  (as  the 
Baturnian  sun  passed  -V  and  S.  of  the  celestial  equator) 

through  a  range  of  fully  30,000  miles  on  the  glol r  the 

planet.  Since,  on  the  contrary,  the  bell  remains  persist- 
ently equatorial,  the  conclusion  to  which  we  are  led  is  thai 
tt  is  due  to  inherent  in  Saturn's  globe.     Doubl 

lass,  the aeb  iheal  itill  pervading  that 

globe.  It  is  worthy  of  notice  thai  Prof.  Peirce,  in  discuss- 
ing the  oondltion  of  the  major  planets  of  the  solar  system, 
has  bean  led  to  tin:  conclusion  thai  they  must  still  bo  in- 
tensely heated,  deducing  this  result  from  the  nebular  theory 
of  planetary  genesis.  Saturn,  according  to  the  observations 
of  Sir  W.  Herschel,  the  Bonds,  Airy,  Coolidge,  and  others, 
exhibit-  ut  time-  strange  changes  of  figure,  in*  globe  bulg- 
ing out  in  thi  i  irrespondingtoour  temperate  zones, 
and  being  deprcs-rd  ;it  tlie  poles  and  equator,  or  sometimes 
bulging  out  toward  one  polar  region  and  being  depressed 
at  the  other.  The  shadow  of  the  globe  on  the  rings  also 
shows  at  time*  a  very  marked  departure  from  tho  figure  to 
be  expected  if  a  perfect  oblate  sphere  east  a  shadow  on  a 
plane  ring.  These  peculiarities,  perfectly  inexplicable  on 
the  ordinary  theory  of  the  planet,  are  easily  explained  if 
the  globo  wo  see  bo  regarded  as  bounded  by  oloud-mi 
in  on  exceedingly  deep  atmosphere,  so  that  the  actual  figure 
of  the  disk  may  vary  a ccurdin j;  as  higher  or  lower  cloud- 
Btrata  form  its  boundary.  The  whole  Bubject  of  the  con- 
dition of  the  giant  planets  of  the  Bolar  system  is  well  worth 
careful  study,  carried  out  independently  of  notions  which, 
though  they  have  Long  prevailed,  have  never  had  any  real 
basis  in  observation,  or  even  any  justification  from  analogy, 
■in  te  surely  it  can  no  more  be  regarded  as  reasonable  to 
assume  without  evidence  that  Jupiter  and  Saturn  resemble 
the  earth,  which  thej  OXOeed  hundreds  of  times  in  volume, 
than  it  would  be  to  assume  without  evidence  that  they  re- 
semble the  sun,  which  exceeds  them  hundreds  of  times  in 
volume.  R.  A.  Proctor. 

Saturn,  a  mythical  king  of  Italy,  settled  on  the  Cap- 
itolino  Hill,  which  was  also  ealle  I  the  Baturnian  1 1  ill ;  in- 
troduce 1  agriculture  and  social  order  among  the  aboriginal 
inhabitants,  and  instituted  the  Gtolden  Age.  After  his 
death  he  was  removed  to  the  abodes  of  the  gods,  and  a 
temple  was  raised  for  him  at  the  foot  of  the  Capitoline 
Hill.  In  the  later  Roman  mythology  he  was  identified 
with  Cronos. 

Saturnalia  [Lai.],  the  old  Italian  festival  of  the  god 
i.  celebrated  in  ancient  Rome  with  feasting  and  mirth. 
Slave-  were  permitted  freedom  of  speech  and  act,  and  all 
threw  off  care  and  toil.  During  the  republic  it  was 
celebrated  on  the  19th  of  December;  Augustus  mad'1  it 
embrace  the  17th,  18th, and  Kith;  and  later  it  included  five 
or  even  seven  days.  Of  these  seven  days,  the  first  two  were 
the  true  Saturnalia,  and  the  three  following  were  the  Opalia 
in  honor  of  Ops,  while  the  last  two  were  called  Sigillaria, 
from  the  tigilla  or  (day  toys  then  sold.  The  festivities  of 
the  old  Christmas,  of  Twelfth  Night,  and  of  the  Carnival 
seem  to  have  borrowed  much  from  the  Roman  Saturnalia. 

Saturni'iius  (Lucius  Appuleius),  one  of  the  most 
violent  ami  nnscrupuloi  nes  which  ancient  Rome 

produced,  was  quaestor  in  104  B.C.,  and  stationed  atOstia 
t  ■  superintend  the  provision  of  Rome  with  corn,  but  filled 
the  position  so  badly  that  he  was  superseded  by  the  sen- 
ate. He  imme  liatclj  joined  the  party  of  Marius,  In  100 
li.  t  .  he  was  tribune  for  the  BCCOnd  time,  but  secured  his 
election  only  by  murdering  hie  competitor.  In  order  to 
Ingratiate  himself  with  the  masses,  he  made  the  most  ex- 
travagant propositions  of  distribution  of  lands  in  Caul,  of 
of  colonies,  of  a  fixed  price  for  corn,  etc. 
In  the  election  campaign  of  the  following  year  new  mur- 
ders and  frauds  were  committed  by  him  and  his  party,  but 
suddenly  tfa  es  turned  against  him.  "After 

a  short  fight  in  the  Forum  a  itol    he  was  c 

peUed  to  surrender,  and  was  Itoned  to  death  by  a  mob, 
though  Marius,  who  was  consul,  attempted  to  Bave  him. 

Sat'yr  [Gr.  Sarvpw],  one  of  a  class  of  imaginary  beings 
in  the  Greek  mythology,  rough  ami  rude  woodland  divini- 
i  mueh  dreade  1  bj  the  bud  I  ■  brist- 
ly and  uncouth,  and.  a rding  to  Liddell  and  Scott, 

differed  from  the  fauns  by  the  want  of  horns.     They  were 


lustful  and  drunken  beings,  and  arc  stigmatized  by  llcsiod 
as  "the  race  of  worthless  satyrs."  The  Romans  identified 
them  with  the  fauni  and  sylvani.  Silenus  was  the  leader 
of  the  satyr.-,  themselves  often  called  Silent. 

Saucelito,  p.-Y,  and  tp.,  Marin  CO.,  Cal.,  on  N.  side  of 
entrance  to  Bay  of  San  Francisco,  has  I  newspaper.   P.  7*11, 

Sau'erkraut  [Ger.,  "sour  cabbage*'],  an  article  of 
food  prepared  by  shredding  cabbages,  adding  some  salt, 
pepper  OOrns,  --loves,  caraway,  etc.,  and  allowing  the  whole 
to  ferment  under  pressure.  The  juice  is  poured  off  from 
time  to  time,  and  strong  brine  i--  added.  It  is  freshened 
before  it  is  cooked,  and  may  be  boiled,  fried,  or  otherwise 
prepared  for  the  table. 

Satlgntticlt',  p.-v.  and  tp.,  Allegan  en.,  Mich.,  at  the 
mouth  of  Kalamazoo  River,  on  Michigan  and  Erie  ship- 
canal  (proposed),  contains  several  churches,  excellent 
schools,  1  newspaper,  and  a  few  manufactories.  Is  in  the 
centre  of  the  famous  Michigan  fruit-region.  P.  of  v.  1020; 
of  tp.  2538.  C.  M.  Winslow,  Ed.  "  Commercial." 

S  an  gee  n  9  Canada.     See  SOUTHAMPTON. 

Sau'gerties,  p.-v.  and  tp.,  lister  co.,  N.  Y.,  extend- 
ing from  tho  Catskill  Mountains  to  Hudson  River  at  the 
month  of  Esopus  Creek,  has  1  weekly  newspaper.  2  na- 
tional banks,  several  churches  and  schools,  extensive  man- 
ufactories of  quicklime,  cement,  and  bricks,  and  a  consid- 
erable shipping  business  For  agricultural  products.  P.  of  v. 
3731;  of  tp.  10,465. 

Satl'gus,  p.-v.  and  tp.,  Essex  co.,  Mass.,  on  Saugus 
branch  of  Eastern  R.  R.,  has  important  manufactures,  and 
includes  p.-v.  of  SATJGUS  CENTRE.      P.  2247. 

Sank,  county  of  S.  W.  Wisconsin,  on  Wisconsin  and 
Baraboo  rivers,  traversed  in  the  S.  W.  corner  by  Chicago 
and  North-western  R.  R.,  has  a  broken  surface,  well  tim- 
bered and  productive,  with  several  saw-mills  and  iron- 
foundries,  and  rapidly-increasing  manufactures.  Cattle, 
horses,  sheep,  and  swine  are  numerous.  Staples,  wheat, 
Indian  corn,  oats,  potatoes,  hay,  hops,  wool,  and  butter. 
Cap.  Baraboo.     Area,  850  sq.  m.     P.  23,860. 

Sauk  Centre,  p.-v.,  Stearns  co.,  Minn.,  on  Sauk  Lake, 
45  miles  W.  of  Mississippi  River,  has  4  churches,  a  public 
library,  a  graded  school,  1  flouring-mills,  1  newspaper,  and 
repair-shops.     P.  1155.     J.  H.  SlMONTON,  Ed.  "1Ikkai.ii." 

Sauk  City,  p.-v.,  Sauk  co.,  Wis.,  on  Wisconsin  River, 
25  miles  W.  of  Madison,  is  a  German  settlement;  has  3 
churches,  2  hotels,  and  a  Cerman  paper,  established  1852. 
Principal  business,  farming.  It  is  situated  in  the  hop- 
centre  of  Wisconsin,  and  the  completion  of  the  Fox  and 
Wisconsin  River  improvement,  which  is  now  in  process  by 
the  U.  S.  government,  is  expected  to  add  largely  to  the 
future  of  Sauk  City.  A  mile  farther  N.  on  the  river  is  the 
village  of  Prairie  du  Sac,  with  about  COO  inhabitants.  At 
each  of  these  two  places  a  bridge  crosses  the  Wisconsin  ; 
the  bridge  at  Sauk  City  is  900  feet  long.  The  lumber-trade 
is  very  extensive  at  Sauk  City;  the  lumber  comes  down 
the  river  in  rafts  from  the  pineries.     P.  about  1000. 

II.    KlEINPELL,   Eh.  "  PlONEER-AM-WlSCOXSItf." 

Sauk  Rapids,  p.-v.  and  tp.,  cap.  of  Benton  co.,  .Minn., 
on  St.  Paul  and  Pacific  R.  R.,  75  miles  X.  W.  of  St.  Paul, 
contains  1  graded  school,  1  newspaper,  excellent  water- 
power,  2  hotels,  and  shops.  The  finest  granite-quarries  in 
the  North-west  are  here,  and  dairying  is  extensively  carried 
on.     P.  of  v.  412;  of  tp.  444. 

G.  W.  Benedict,  En.  "Sentinel." 

Saukville,  p.-v.  and  tp.,  Ozaukee  co.,  Wis.     P.  1930. 

Saul,  the  first  king  of  Israel,  a  son  of  Kish,  of  the  tribe 

of  Benjamin  ;  was  anointed  by  Samuel :  fought  with  great 

against    the    Philistines,    Moa bites.    Ammonites, 

Edomites,  and  Amalekites,  and  governed  well  in  the  earlier 

part  of  his  reign,  but  afterward  I :iiik'  po, --x-s sod  of  "  an  evil 

spirit  from  tho  Lord,"  committed  great  cruelties,  and  fell, 
together  with  three  of  his  sons,  in  the  battles  of  Mount 
Oil  boa  against  the  Philistines,  about  1055  B.C.  One  of  his 
sons,  [shbosheth,  maintained  himself  for  two  years  against 
David  as  king  of  all  the  tribes  with  the  exception  of  that 
of  Judah.  (For  further  details  concerning  Saul  see  the 
articles  on  Dated,  Samuel,  and  the  Jews.) 

Saulcy',  de  (Lons  Felicien  JosF.rn  CAiGNArT),  b.  at 
Lille.  France,  Mar.  1!»,  1807;  studied  at  the  Eeole  Poly- 
technique;  was  appointed  professor  of  mechanics  at  the 
military  school  of  Paris  in  1838,  and  shortly  after  keeper 
of  the  museum  of  artillery;  gained  celebrity  first  as  a  nu- 
mismatist, by  his  Eeeai  </•■  GUunJication  des  Suites  mani- 
fzemttnea,  which  received  a  prize  from  the  Academy 
in  LS^fJ:  studied  Assyrian  and  Celtic  inscriptions,  and 
wrote  I.-  e  Compagnea  </■  Jules  Clear  dam  It  i  Oaules  |  1 860) 
but  concentrated  himself  more  especially  on  Hebrew  an- 
tiquitic-  ;  visited  the  Holy  Land  in  1850,  and  wrote  Voyage 
autour  de  In  Mer  mortc  et  daua  ha  Terres  bibltquts  (2  vols., 
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1852-54),  Etudes  mtr  lit  Numitmatique  Judaique  and  H!«- 
toirc  dc  I' Art  judaique  (185s).  Voyage  en  Terre-Sainte 
(18G5),  Lch  Dtmiers  .fours  dc  Jrriixitletti  (1800),  Histttirrdc 
B&rode  (1867),  Etude  chronologique  du  Livres  tVEidrat 
et  dc  Nilicmie  (1868),  Scpi  ,S7<V,c*  de  I'Histoirt  judaique 
(1874),  and  Numiamatique  de  Terre-Sainte  (1874). 

Sauls'burv,  tp.,  Hardeman  co.,  Tenn.,  on  Memphis  and 
Charleston  R.  K.     P.  400. 

Saulsbury  (Wii.i.ard),  b.  in  Kent  co.,  Del.,  June  2, 
1820;  educated  at  Delaware  and  Dickinson  colleges:  was 
admitted  to  the  bar  1845;  was  attorney-general  of  Dela- 
ware 1850-55,  and  U.  S.  Senator  1858  to  1871,  when  be  was 
succeeded  by  his  brother  Km  (b.  Dec.  29,  1817).  Another 
brother,  (Jove,  was  governor  of  Delaware  1805-71. 

Saulston,  tp.,  Wayne  co.,  N.  C.     P.  1119. 

Sault  de  Saintc  Marie,  p.-v.  anil  tp.,  cap.  of  Chip- 
pewa co.,  Mich.,  at  the  foot  of  the  rapids  or  falls  from 
which  it  derives  its  name,  on  St.  Mary's  River,  near  the 
outlet  of  Lake  Superior,  and  <m  the  ship-canal  constrncted 
around  those  rapids  to  facilitate  navigation  between  Lakes 
Superior  and  Huron,  has  a  picturesque  location  on  the  site 
of  an  early  French  fort,  mission,  and  trading-post,  famous 
in  the  seventeenth  century  as  one  of  the  head-quarters  of 
Jesuit  explorations  ;  has  3  hotels,  2  churches,  and  is  chiefly 
inhabited  by  French  Canadians  and  Chippewa  Indians, 
who  are  engaged  in  hunting,  trapping,  fishing,  making 
maple-sugar,  and  in  trafficking  with  the  summer  visitors 
who  make  this  a  place  of  resort.     P.  1213. 

Saulte  Sainte  Marie,  p.-v.,  Algoma  district,  Out., 
Canada,  directly  opposite  the  town  of  the  same  name  in 
Michigan,  and  at  the  foot  of  the  rapids  of  St.  Mary's  River. 
The  inhabitants  aro  mostly  engaged  in  fur-trading  and 
fishing.  (Sec  Saint  Mart's  River.)  P.  of  v.  about  400; 
of  sub-district,  S79. 

Saumaise.     See  Salmasits. 

Summit',  town  of  France,  department  of  Mainc-ct- 
Loire,  on  the  Loire,  is  famous  for  its  rosaries  made  of 
cocoanut  shells,  has  manufactures  of  linens  and  cambrics, 
and  trades  in  wine,  corn,  hemp,  and  spirits.     P.  14,079. 

Saunders.     See  Sandal-Wood  and  Santal-Wood. 

Saunders,  county  of  E.  Nebraska,  bounded  N.  E.  by 
the  Platte  and  drained  by  Cottonwood  and  other  rivers, 
consists  chiefly  of  fertile  rolling  prairies,  and  is  traversed 
in  its  S.  E.  corner  by  Burlington  and  Missouri  River  R.  K. 
Staples,  wheat,  Indian  corn,  hay,  and  butter.  Cap.  Wahoo. 
Area,  750  sq.  m.     P.  in  1870,  4547  ;  in  1875,  10,382. 

Saunders,  tp.,  Henry  co.,  Ala.     P.  1143. 

Saunders  (Ephraim  Don),  D.  D.,  b.  in  Morris  co., 
N.  J.,  Oct.  31,1809;  graduated  at  Yale  College  1831,  in 
theology  at  Princeton  ;  was  pastor  of  a  Presbyterian  church 
in  Goochland  co.,  Va.,  for  sixteen  years,  and  afterward  for 
a  short  time  at  Pottstown,  Pa;  travelled  in  Europe,  and 
founded  at  West  Philadelphia,  Pa.,  about  1S57,  the  Saun- 
ders Institute,  a  highly  efficient  classical  school  for  boys. 
Among  the  teachers  was  his  only  son,  Courtland,  b.  in 
Virginia  in  1841,  a  young  man  of  extraordinary  attain- 
ments, author  of  A  New  System  of  Latin  Paradigms,  with 
a  Synopsis  of  Declensions,  published  I860,  when  not  twenty 
years  of  age;  entered  the  Union  service  as  captain  in  the 
Corn  Exchange  Regiment,  and  was  killed  at  Antietam 
]ni;2.  Dr.  Saunders  gave  in  INTO  the  large  building  and 
extensive  grounds  of  the  institute  to  found  the  Presby- 
terian Hospital  of  Philadelphia  as  a  memorial  of  his  son, 
and  by  personal  solicitation  raised  8100,000  for  the  erec 
tion  of  other  buildings.  D.  at  West  Philadelphia  Sept.  13, 
1872.  The  late  John  A.  Brown,  a  retired  banker  of  Phil- 
adelphia, gave $300,000  for  the  endowment  of  the  memorial 
hospital,  which  was  thus  enabled  to  start  with  about  S500,000. 
Saunders  (Prince),  b.  at  Thctford,  Vt..  about  1775.  a 
negro,  who  received  an  excellent  education;  taught  school 
at  Colchester,  Conn.,  and  at  Boston;  went  to  llayti  1807; 
was  employed  by  Christophe  as  superintendent  of  educa- 
tion :  was  the  author  of  the  criminal  code  of  llavti ;  visited 
England  in  an  official  capacity,  and  was  there  received  into 
the  society  of  tho  most  eminent  men,  partly  owing,  it  is 
said,  to  the  supposition  that  his  first  name,  ".  Prince,"  im- 
plied a  member  <d"  the  reigning  family  of  llayti.      Kctllin- 

ing  to  the  U.S., he  studied  theology,  became  minister  of  a 
colored  church  in  Philadelphia,  and  published  Doi  umt  nte 
relative  to  Hayti  (1816),  A  Memoir  on  Slavery  and  Hay- 
tian  Papers  (1818).  lie  ultimately  went  back  to  llayti, 
where  ho  obtained  high  offices,  and  was  attorney-general 
at  the  tunc  of  his  death,  Feb.  12,  L839  (or  L840). 

Saunders  |  Row  Ll  S  M.I.  b.  in  Caswell  co.,  N.  ('..  in 
Mar.,  17:11  ;  studied  at  the  University  of  North  Carolina, 
but  did  not  graduate;  resided  some  years  in  Tennessee, 
when-  he  was  admitted  to  the  bar  I  B12 ;  returned  to  North 
Carolina;   was  a  member  of  the  legislature  1815-20,  and 


Speaker  of  that  body  two  years:  member  of  Congress 
1821-27  and  1841—45;  attorney-general  of  North  Carolina 
1828;  president  of  the  hoard  of  commissioners  on  claims 
against  France  ls:;:;:  judge  of  the  supreme  court  of  the 
State  1835 ;  minister  to  Spain  1846—50;  was  subsequently 
again  a  member  of  the  legislature,  ami  took  a  leading  part 
in  promoting  the  construction  of  railways  in  North  Caro- 
lina.     I),  at  Raleigh  Apr.  21,  lsf,7. 

Saun'derson (Nicholas),  LL.H..  F.  R.S.,b.a(  Thurlas- 

ton,  Yorkshire,  England,  in  1  ii>2 :  lost  his  sight  by 
an  attack  of  smallpox  in  infancy,  but  was  carefully  in- 
structed by  his  father;  Learned  Latin  and  Greek  at  acad- 
emies; was  taught  tlu:  higher  mathematics  by  private 
tutors,  ami  displayed  such  mastery  of  all  the  allied  sci- 
ences, including  optics,  that  in  1707  he  lectured  upon  thcin 
with  great   apphul-e  at    the     I    ni\iT-ity    ot    Cambridge,  and 

on  the  recommendation  of  Sir  Isaac  Newton  was  in  1711 
chosen  to  succeed  Whiston  as  Lucasian  professor  of  math- 
ematics at  Christ's  College.  D.Apr.  19,  1739.  After  his 
death  appeared  his  Element*  >•/  Altjebra  (1740),  to  which 
was  prefixed  a  biographical  sketch  by  his  son  John.  His 
Method  of  Fluxions  appeared  in  1756. 

SaniHMiiin,  tp.,  Livingston  CO.,  III.     P.  974. 

Saup'pe  (Hermann),  b.  at  Wesenstein,  near  Dohna, 
Saxony,  Dec.  9,  1809;  studied  philology  at  Leipaic,  and 
was  appointed  professor  at  the  University  of  Zurich  in 
ISoS,  director  of  the  gymnasium  at  Weimar  in  1845,  and 
professor  at  the  University  of  Gb'ttingen  in  1856.  To- 
gether with  llanpt,  he  has  edited  i-inee    L848  a  collection  of 

Greek  and  Roman  authors  with  German  notes,  which  im- 
mediately became  very  popular. 

Sauquoit,  p.-v.,  Paris  tp.,  Oneida  co.,  N.  Y.,  on  Utica 
division  ofDelaware  Lackawanna  and  Western  K.R.  P. 459. 
Sanrians.     See  Rei-tilia. 

Saurin'  (Jacques),  b.  at  Nimes,  France,  Jan.  b,  1077  : 
removed  to  Geneva  after  the  Revocation  of  the  Edict  of 
Nantes;  studied  theology ;  was  chosen  pastor  of  the  Wal- 
loon church  in  London  in  1701,  and  in  1705  of  the  Walloon 
church  at  the  Hague,  where  he  d.  lice.  30,  1730.  He  was 
a  powerful  preacher,  and  several  collections  of  his  sermons 
have  been  often  reprinted  and  translated  into  German  and 
English.  His  Diseoure  stir  les  Evinements  lea  plus  m&nor- 
ttblcs  dtt  Viettx  ct  Nouveaux  Testaments  ( 1720)  also  became 
very  popular  under  the  name  of  "  Saurin's  Bible." 

Saurop'sida  [aavpos,  a  "lizard,"  and  oi£t?.  "resem- 
blance"], a  group  established  by  Prof.  Huxley  for  the  re- 
ception of  the  birds  and  reptiles  in  contradistinction  to 
the  mammals  or  Theropsida,  on  the  ono  hand,  and  on  the 
other  the  amphibians,  fishes,  and  inferior  types  which  con- 
stitute the  type  of  Ichthyopsida.  These  agree  with  the 
mammals  in  having  an  amnion  and  allantois,  the  latter 
being  developed  at  the  expense  of  the  enlarged  vitellus  of 
the  egg,  and  with  the  Ichthyopsida,  or  at  least  the  higher 
forms  of  the  group,  by  the  development  of  a  quadrate 
bone  or  corresponding  elements  intervening  between  the 
lower  jaw  and  the  skull.  The  skeleton  is  well  ossified ;  the 
skull  has  no  separate  parasphenoid  bone,  at  least  in  the 
adult;  "  the  prootic  is  always  ossified,  anil  cither  remains 
distinct  from  tho  cpiotic  and  opisthotic  throughout  life,  or 
unites  with  them  only  after  they  have  ankylosed  with  ad- 
jacent bones;"  the  occipital  condyle  is  always  single;  the 
heart  is  cither  quadrilocular,  as  in  the  birds,  or  trilocular, 
as  in  the  reptiles.  Specialized  kidneys  arc  developed,  and 
succeed  tho  Wolffian  bodies  of  the  embryo.  All  the  species 
are  cither  oviparous  or  viviparous.  The  gap  now  existing 
between  the  representatives  of  the  contained  classes,  birds 
and  reptiles,  was  much  less  in  former  types,  and  many  inter- 
mediate forms  lived  in  the  Mcsozoic  period.     Tuko.  (lu.i.. 

Saussure',  de  (Horace  Benedict),  b.  at  Conches,  near 
Geneva,  Feb.  17.  17  HI:  studied  under  his  uncle.  Charles  Bon- 
net, and  under  llallcr,  and  was  appointed  professor  of  physics 
and  philosophy  at  the  University  of  Geneva  in  1762.  \iter 
careful  and  comprehensive  preparations,  improv  inghis  in- 
struments, especially  the  hygrometer,  and  inventing  new 
instruments,  such  as  the  oyanometer  ami  diapbanometer, 
ho  commenced  a  scries  of  scientific  mountain-excursions, 
crossing  the  Alps  fourteen  times  by  eight  different  routes, 
ascending  .Mont  Blanc  in  1787  and  .Monte  Ross  in  I7S9. 
encamping  for  seventeen  days  on  the  Col  du  Giant,  and 
visiting  the  Jura,  Vosges,  and  Auvergnc  mountains,  Ger- 
many, England,  Sicily,  and  Italy.  The  result  of  those 
voyages  was  a  multitude  id' the  most  valuable  observations, 
whioh  exorcised  a  great  influence  on  the  development  of 
the  science  of  geology  when  communicated  in  Voyagt  *  dans 
les  Alpes  {  I  vols.,  1779-96).  The  most  remarkable  of  his 
minor  works  are — Sttr  VHygromitrie  (17s:))  and  De  Aqua 
(1771).  In  178(1  he  resigned  his  chair,  but  after  tho  an- 
nexation of   Geneva  to  F ranee  was   appointed  professor  "( 

natural  history  at  the  central  school  of  the  department  of 
Lillian.     H.  at  Geneva  Jan.  23,  1799. 
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Sav'oRe  (Charles  C.)j  >'■  :>l  Middletown  (now  Grom- 

i  d  in  the  stereotyping  busi- 

„,...  ig  v  ,-,  \  .1  ■  cm  :  wrote  for  religious  and  agricultural 

paper*,  and  was   author  of  Illustrated   Biography  (1852) 

un,|    //,,    i.  apkieal,  Historical,  and  Statistical 

Savage  Bdwahd),  b.  al  Princeton,  Mass.,  in  1761; 
was  nt  iii-t  :i  goldsmith;  studied  painting  under  West  in 
London;  afterward  resid  Italy;  Founded  a 

museum  in  New  noved   it  to  Boston,   where  it 

formi  i  a  pari  of  the  old  New  England  Museum.  Se  was 
portrait-painter  in  Hew  York  as  early  as 
1789 ;  made  and  engraved  a  group  of  the  Washington 
family,  and  executed  a  profile  portrait  of  Pics.  Washington 
on  wood. 

Savage  (Jobs),  b.  al  Dublin,  Ireland,  Deo.  18,  1828; 
studied  al  the  arl  sohool  of  the  Royal  Dublin  Society; 
took  pari  in  the  revolutionary  movements  of  1848,  editing 
two  journals  and  planing  himself  at  the  bead  of  an  armed 
band  of  pi  to  -New  York  ;  became  a  proof- 

reader for  the  New  York  7W6un«  ;  was  afterward  editorially 
.  itad  with  several  newspapersal  New Tork, Washing- 
ton, and  New  Orleans;  was  aetive  in  organising  Irish  vol- 
nnteen  for  the  lellion  of  the  Con- 

,.  -,:,.  wrote  several  popular  war-songB,  inoluding 
.  and  published  several  volumes  of  poems, 
dramas,  and  biographies. 

Savage  (Jambs),  i.l.I>..  b.  at  Boston,  Mass.,  July  13, 
irsi,  descended  from  Th us  Savage,  an  early  Massa- 
chusetts settler,  nnil  ulso  from  Rev.  William  Wheelwright, 
noted  for  his  religions  and  political  controversies  in  the 
seventeenth  century;  graduated  ;ii  Harvard  1803;  com- 
menced the  practice  of  law  ls(>7;  satin  both  houses  of  the 
Massachusetts  legislature,  in  the  executive  council,  and  in 
ill, istitutional  convention  of  1820;  filled  several  muni- 
cipal posts  nt  Boston;  was  official  orator  July  I.  1811; 
contributed  to  the  North  American  Beviete  and  the  New 
England  Uagazint  :  eondueted  for  live  years  the  Monthly 
Anthology ;  edited  Paley's  Works  (Cambridge,  5  vols., 
lsi'S;  new  id.  1830),  several  volumes  of  American  State 
Papers  and  of  the  Collections  of  the  .Massachusetts  His- 
torical Booiety,  of  whioh  he  was  for  some  years  the  presi- 
dent; iaened  several  genealogical,  historical,  political,  and 
controversial  pamphlets,  and  published  from  the  original 

mannsoripts  Gov.  John  Winthrop's  important  1/intvri/  «/ 
New  England  (Boston,  -  vols.,  1825-26;  new  ed.  1853), 
"with  notes  to  illustrate  the  civil  and  ecclesiastical  con- 
cerns, the  geography,  settlement,  and  institutions  of  the 
country,  and  the  lives  and  manners  of  the  principal 
planters;"  was  iuHueutial  in  procuring  the  puhlication  of 
Gov.  Hutchinson's  History  of  Massachusetts,  and  compiled, 
on  the  basis  of  Farmer's  Register,  a  Genealogical  Diction- 
ary oj  ■  Fii  I  Settlers  of  New  England,  showing  Three 
Generations  of  those  who  cams  before  Way,  169&  (  Huston.  4 
vols.,  1862-64),  a  work  of  great  value  and  displaying  ex- 
traordinary industry  and  researoh,  but  oonfused  in  plan, 
unequal  in  execution,  and  disfigured  by  the  exhibition  of 
spleen  against  many  of  the  parties  to  the  colonial  con- 
troversies  of  the  seventeenth  century,  especially  against 
Cotton  .Mather  and  the  opponents  of  his  ancestor.  Wheel- 
wright. -Mr.  Savage  was  long  connected  with  the  first 
savings  hank  at  Boston,  and  a  member  of  the  principal 
historical,  literary,  and  scientific  societies.  D,  at  Boston 
Mar.  B,  1873. 

Savage  (RICHARD),  an  English  poet,  claimed  to  be  the 
illegitimate  son  of  Anne,  countess  of  Macclesfield,  by 
Richard  Savage,  Karl  Rivers,  alleging  that  be  was  born  at 
London  Jan.  10,  1696;  was  reared  in  poverty.  By  the 
ad  intervention  of  his  grandmother,  Lady  Mason,  he 
was  enabled  to  obtain  a  tolerable  education  in  a  grammar 
school  at  St.  Alban's,  and  was  afterward  apprenticed  to  a 
shoemaker;  but  having  displayed  literary  tastes,  he  went 
to  London  about  1716,  where  he  obtained  the  patronage 
of  Steele,  and  of  Wilks  and  Mrs.  Oldlicld.  the  actors,  and 
assumed  the  name  of  his  father  on  being  informed  in  a 
mysterious  manner  of  the  <ircunistances  of  his  birth,  in 
1717  he  translated  from  the  Spanish  a  play,  Woman's  a 
Riddle,  which  had  a  run  of  twelve  nights:  produced  in 
1723  a  successful  tragedy,  Sir  Thomas  Ooerburyj  in  1721} 
a    volume  of  .1/  Poems  and    Translations;  in 

1728    Tht    Bo  lard,  a    P ».   whioh   Bpeedily  ran  through 

five  editions ;  mid  in  1729  his  besl  work,  Th\    Wandt 
Moral   Poem,     In    17-7   he  was  condemned  to  death  for 
killing  a  man  in  a  tavern-brawl,  hut   pardoned   in  opposi- 
tion to  the  wishes  of  his  mother:   was   thru  taken  into  the 

house  of  Lord  Tyr inel,  a  relative  of   his  mother,  and 

allowed  a  pension  of  £200,  but  soon  quarrelled  with  his 
protector;  subsisted  thereafter  upon  money  subscribed  by- 
Pope  and  his  literary  circle:  obtained  from  Queen  Caroline 
an  annual  stipend  of  £50  in  consequence  of  some  verses 


ho  had  written  on  her  birthday  ;  resided  several  years  at 
Bristol,  where  he  was  thrown  into  prison  for  debt  Jan., 
1743.  1>.  there  Aug.  1,  174"..  He  is  now  best  remem- 
bered by  the  pathetic  Life  written  by  his  friend  Johnson. 

Savan'na  [Sp.  taoana,  a  "  sheet "],  a  grassy  plain  in  a 
tropical  region,  yielding  pasturage  in  the  wet  season,  and 
often  having  a  growth  of  under-shrubs.  it  corresponds 
to  the  prairie  of  more  northern  latitudes.  The  word  is 
chiellv  u.-cd  ill  tropical  America. 

Savanna,  p. -v.  and  tp..  Carroll  eo.,  111.,  on  Missis- 
sippi River  and  on  Western  Union  K.  R.  P.  of  v.  971; 
ol  tp.  1236. 

Savan'nah,  cap.  of  Chatham  co.,  Ga.,  a  seaport,  the 
largest  and  prinoipal  city  in  the  State,  is  on  a  level  plain 
mi  the  southern  hank  of  Savannah  River,  60  feet  above 
the  sea  and  I1-  miles  from  it  by  the  river.  Savannah  does 
an  immense  foreign  and  domestic  export  business  in  cotton, 
the  stajde  commodity,  rice,  timber,  lumber,  and  naval 
stores.  The  latter  articles — i.  e.  rosin  and  turpentine — 
have  just  begun  to  assume  a  prominent  place,  and  promise 
to  become  vigorous  rivals  of  King  Cotton.  In  receipts 
Savannah  ranks#  as  the  second  cotton-port  in  the  U.S.; 
from  Sept.  1,  1S74,  to  Dec.  1.  1874,  the  receipts  exceeded 
those  of  New  Orleans.  Below  is  a  condensed  table  of 
exports,  foreign  and  domestic,  for  the  year  ending  Dec.  .11, 
1S73:  Foreign— cotton.  377. (197  bales,  valued  at  $29,346,264; 
lumber  and  timber,  valued  at  $381,993;  Btaves  and  hcad- 
ings,  $75,512;  and  miscellaneous  merchandise.  Domestic 
— cotton,  243, 993  hales,  valued  at  $18. 37:'.. '.ISO  :  timber  and 
lumber,  valued  at  SI, 10s. (107 ;  naval  stores,  $81,944.50; 
rice,  22,294  tierces,  valued  at  $1,035,488;  and  other  mer- 
chandise. 

Summary  of  Value  of  Exports  fur  the.  year  1873. 

ForeiRn 829,850,275.00 

■  ise 2J.TV  :,,;-  ;.". 

Total 552,644,053.75 

The  depth  of  water  on  Savannah  bar  is  2G  feet  at  mean 
high  water,  19  feet  at  mean  low  water  :  in  Tyhee  lloads  an- 
chorage, 38  feet  at  mean  high  water,  31  feet  at  mean  low  water. 
The  marine  railway  has  200  feet  length  of  cradle,  with  im- 
proved appliances  :  length  vi' graving  dock.  3  I.',  feet;  breadth 
of  base.  4.i  bet :  breadth  of  top,  80  feet;  floating  capacity, 
16J  feet.  Three  separate  lines  of  steamships  ply  between 
Savannah  and  New  York,  and  one  line  to  each  connects 
with  Boston,  Philadelphia,  Baltimore,  and  Providence;  3 
daily  and  2  weekly  newspapers  are  published  here,  1  of  the 
latter  being  Herman.  Of  manufactories  there  are  1  cotton- 
factory,  1  paper-mill,  (i  iron  and  brass  foundries,  i  wagon 
and  carriage  factories,  1  flour-mill ;  also,  5  cotton-presses, 
1  express  company,  3  telegraph  companies,  1  waterworks, 

1  gas  company,  and  a  park.  Threo  railroads  have  their 
termini  here — the  Central,  which  feeds  the  interior  of  the 
State,  the  Atlantic  and  Gulf,  feeding  tho  South-west  and 
Florida,  and  the  Savannah  and  Charleston.  Of  horse-car 
lines,  2  flourish  here.  Lines  of  steamboats  circulate  between 
the  coast-towns  o!  Georgia,  Florida,  South  Carolina,  and 
Savannah.  Of  public  buildings  the  most  prominent  arc 
the  custom-house  and  post-office,  exchange,  police  barracks, 
theatre,  Oglethorpe  Barracks  (V.  8.),  and  market;  private 
buildings  of  rare  and  beautiful  architectural  proportions 
are  prominent.  Of  these  arc  4  banks,  one  of  which  is  na- 
tional :  besides,  there  are  5  private  banking  institutions. 
There  area  volunteer  fire  department  and  electric  fire-alarm 
telegraph,  11  military  organization-,  3(1  churches,  5  loan 
associations,  113  benevolent  societies,  7  Masonic  and  7  Odd 
Fellows  bulges,  G  of  temperance,  5  of  Knights  of  Pythias, 
4  trades  unions,  a  jockey  club,  Y".  M.  L.  A.,  Y*.  M.  C.  A., 
a  sportsman's  club,  choral  association,  regatta  association, 
cotton  exchange,  8  school  buildings,  1  infirmary,  3  hos- 
pitals, and  1  medical  society.  Savannah  has  also  three 
noteworthy  and  attractive  monuments — one  in  memory  of 
Count  Pulaski,  who  fell  in  the  American  assault  on  tho 
British  works  in  that  city  on  Oct.  9.  1779:  another  in 
memory  of  Gen.  Nathaniel  Greene;  and  the  third  in  honor 
of  the  Confederate  dead — erected  in  the  magnificent  park 
on  the  southern  limits  of  the  city.     P.  28,235. 

.1.  A.  Hoi  i.i-.  Assori  \tk  En.  "  Daily  Advertiser." 
Savannah,  p. -v.,  cap.  of  Andrew  co.,  Mo.,  on  the  Hop- 
kins branch  of  Kansas  City  St.  Joseph  and  Council  Bluffs 
R.  R.,  14    miles    N.  of   St."  Joseph,  has  0  churches,  good 
schools,  2  banks,  2  newspapers,  a  large  flouring  mill,  and 

2  hotels.  Principal  business,  farming  and  stock-raising. 
P.  1257.       O.  E.  Paul,  Ed.  "Andrew  Co.  Republican." 

Savannah,  p.-v.  and  tp.,  Butler  co.,  Neb.,  on  Platte 
Rii  it. 

Savannah,  p.-v.  and  tp.,  Wayne  co.,  N.  Y.,  on  New 
York  Central  R.  It.     P.  1933. 

Savannah,  tp.,  Jackson  co.,  N.  C.     P.  515. 
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Savannah,  p.-v.,  Clear  Creek  tp.,  Ashland  co.,0.  P.  394. 

Savannah,  tp.,  Anderson  co.,  S.  C.     P.  1067. 

Savannah,  p. -v.  and  tp.,  cap.  of  Hardin  co.,  Tenn.,on 

a  river  of  thu  same  name,  200  miles  above  its  mouth,  has 

several  churches,  2  colleges,  and  1  newspaper.     Business, 

cotton,  corn,  and  lumber  dealing.    P.  of  v.  328  ;  of  tp.  L336. 

W.  L.  Oi'uv,  Ed.  " Transcript." 

Savannah  River  forms  the  boundary-lino  between 
Georgia  and  South  Carolina.  From  its  source,  at  the  junc- 
tion of  thu  Tugalo  and  Keowco  rivers,  to  its  mouth  on  Ty- 
beo  Roads  it  lias  a  channel  length  of  4J0  mile?,  while  the 
distance  in  a  direct  lino  is  only  250  miles.  With  its  tribu- 
taries it  drains  an  area  of  over  8000  sq.  m.  The  Savannah 
is  a  turbid  stream,  and  the  current  in  the  upper  portion  of 
tho  river  and  its  tributaries  is  rapid  and  carries  a  great 
deal  of  silt,  particularly  during  the  season  of  freshets.  Bars 
arc  therefore  formed  in  the  broader  portions  of  the  stream 
where  the  current  is  less  rapid,  and  the  stream  becomes 
Sluggish.  At  Savannah  the  mean  rise  and  fall  of  tide  is 
Oj  feet  The  tidal-wave  ordinarily  ascends  to  a  point 
about  US  miles  above  Savannah  city,  or  -15  miles  from  Ty- 
beo  Roads.  Tho  river  is  now  navigable  to  Savannah  for 
vessels  drawing  18  feet  of  water,  and  by  small  vessels  to 
Augusta,  231  miles,  and  even  far  beyond  the  latter  place 
for  small  craft.  Under  appropriations  of  Congress  im- 
provements in  the  river  and  harbor  of  Savannah  are  in 
progress,  having  in  view  the  securing  of  a  22-foot  channel 
to  Savannah. 

Savary'  (Anne  Jean  Marie  Kexk),  duke  of  Rovigo,  b. 
at  Mai<t|,  department  of  Ardennes,  Apr.  20,  1774;  entered 
tho  army  in  1780;  fought  under  Custino  and  Pichegru  on 
tho  Rhine,  and  under  Dessaix  in  Egypt;  became  aide-de- 
camp  to  Napoleon  after  the  battle  of  Marengo,  and  was 
used  by  him  as  much  in  diplomatic  as  in  military  affairs, 
evincing  an  equally  brilliant  talent  in  both  directions.  Jn 
1  so  2  he  was  placed  at  the  head  of  the  secret  police  to  watch 
even  Fouohe,  and  the  discovery  of  the  conspiracy  of  Ca- 
doudal  was  chiefly  bis  work.  In  1804  he  presided,  as  com- 
mander of  the  troops  of  Vinecnnes,  over  the  execution  of 
tho  duke  of  Enghien.  His  greatest  military  exploit  was 
the  victory  at  Ostrolenka  (Feb.  16, 1807) over  tho  Russians, 
fur  wMoh  the  emperor  gave  him  a  great  dotation  and  made 
him  duko  of  Rovigo.  His  greatest  diplomatic  BU006SS  H  a  - 
tho  negotiation  in  1808  with  Charles  IV.  of  Spain,  which 
ended  with  the  king's  journey  to  Iiuyonne.  From  1810  to 
1814  he  was  minister  of  police.  After  the  fall  of  Napoleon 
he  wished  to  accompany  him  to  St.  Helena,  but  was  ar- 
rested on  board  the  Rcllerophon  and  kept  in  captivity  at 
Malta.  He  escaped,  went  to  Smyrna,  returned  in  1819  to 
Paris,  and  was  finally  reinstated  in  his  titles  and  honors. 
In  L823  In-  again  left  France,  and  took  up  his  residence  in 
Rome,  having  fallen  out  with  the  French  court  on  account 
of  his  Sur  />t  ( kxtastropke  >!••  Msgr.  i>  Due  d'Engkien,  in  which 
he  made  Talleyrand  accountable  fur  the  execution  of  the 
duke.  Louis  Philippe  recalled  him,  and  made  him  com- 
mander-in-chief of  Algeria  Dec.  1, 1831,  where  he  developed 
great  activity.  D.  at  Paris  Juno  2,  1833.  His  Mimoxrea 
(8  vols.,  1828)  give  a  history  of  the  First  Empire. 

Sa'vc,  a  river  of  Austria,  rises  in  the  province  of  Car- 
niola,  flows  through  Croatia,  forms  the  boundary  between 
Slavonia  and  Turkey,  and  joins  the  Danube  at  Belgrade 
after  a  course  of  550  miles,  navigable  200  miles  from  mouth. 

Savcrne',  town  of  the  German  empire,  province  of 
Alsace,  manufactures  woollen  cloth  and  hosiery  and  trades 
in  timber  and  wood.      1*.  6407. 

Saverton,  p. -v.  and  tp.,  Ralls  co.,  Mo.     P.  1599. 

Saviglia'no,  town  of  Italy,  province  of  Cuneo,  on  a 
plain  1050  feet  above  sea-level,  and  20  miles  6.  of  Turin. 
The  district  produces  wheal,  maize,  fruits,  vegetables,  hemp, 

silk,  etc.,  very  abundantly.    SantJ  Andrea,  the  principal 

cliui'rli,  date-  as  early  as  the  eleventh  century,  anil  there 
arc  other  media) Val  churches,  convents,  etc.,  of  some  inter- 
est.    P.  16,150. 

Suvisny',  von  (Kahi,  Fim:oiurft),  b.  at,  Frankfort 
Feb.  21j  17  7'.';  studied  jurisprudence  at  .Marburg,  C (it ting- 
en,  Leipslc,  Salle,  and  .Jena;  was  appointed  profeSSOI  at 
Marburg  in  1800,  at  Landshut  in  1808,  at  Berlin  in  I8|t); 
minister  of  justice  in  1810;  retired  in  is.js.  1).  at  Berlin 
Oct.  2.r),  1861.  He  was  the  leader  of  the  historical  school 
in  jurisprudence,  and  exercised  a  great  influence,  both  on 
the  Btudy  of  law  and  on  legislation  in  Germany,  His  lee- 
tuns  on  Roman  law,  \\*  principles,  institutions,  and  his- 
torical  development,    attracted    large    audienoes,   although 

his  views  of  foe  Roman  law  system  as  the  highest  standard 

and  most  con -ii  in  mate  model,  and  of  our  time  as  utterly  in- 

capablo  of  developing  the  idea  of  right  in  adequate  forms, 
wore  generally  considered  extravagant.  His  principal 
writings  are — Trctttiur  on  FoMwtofi  I  I  808 :  translated  Into 
English  in  1818),    IW  [h-ntf  unm nr  '/.t  it  fur  <,'.  «,  t  :/.  I.n.nj 


und  IicrhtsuiHHntHchnft  (1811),  (reBckichte  tits  r'omischen 
Reohts  im  MittelaltcT  (6  vols.,  1815-31  ),  System  des  heutigen 

rHilUHrfirit    Jirr/ifH     (S    vols.,    1MU      (!)),    /'tis    ( HI t'./ut imtni revht 

(2  vols.,  IS jl  ,",::),  beside-  a  number  of  minor  essays,  mostly 
of  historical  content-,  collected  in  his  VermiaehU  Schriften 
{5  vols.,  1850).  His  biography  was  written  by  Rudorff 
(Berlin,  1863). 

Sav'ile  (Sir  Hesrt),  b.  at  Over  Bradley,  near  Halifax, 
England,  Nov.  30,  1540;  educated  at  Brasenose  and  Mor- 
ton colleges,  Oxford,  becoming  fellow  of  the  latter  and  lec- 
turer on  mathematics;  travelled  on  the  Continent;  became 
Greek  and  mathematical  tutor  to  Queen  Elizabeth  1578, 
warden  of  Merton  1585,  provost  of  Eton  1500;  was  knighted 
by  James  I.  1004,  and  founded  at  Oxford  the  Savilian  pro- 
fessorships of  geometry  and  astronomy  1619,  giving  his 
library  for  their  use.  D,  Feb.  19,  1022.  He  translated  the 
ffittory  and  the  Agrieola  of  Tacitus  f  1581  l,  edited  the  Latin 
Chronicles  of  English  history  (159G),  brought  out  a  mag- 
nificent edition  of  the  complete  works  of  Chrysostom  | s  vols., 
1610—13),  and  is  regarded  by  Hallain  as  the  most  learned 
Englishman  in  profane  literature  in  the  reign  of  Elizabeth. 

Saville,  tp.,  Perry  co.,  Pa.     P.  1693. 

Saville  (George).    Sec  Halifax,  Marquis  of. 

Savin,  the  Junipenu  sabina,  a  berry -bearing,  almost 
prostrate  shrub  of  the  order  Conifer®,  growing  on  rough 
lands  of  Europe  and  Asia,  and  found  also  in  Canada,  but 
scarcely  so  in  the  U.  S.  It  has  a  strong,  almost  foetid  scent, 
which  frequently  causes  headache.  Its  leaves  abound  in 
an  acrid  essential  oil  isomeric  with  turpentine  oil.  Savin 
oil  and  tops  are  sometimes  used  by  abortionists,  but  if  ef- 
fectual, it  is  only  so  at  the  utmost  peril  of  the  patient's 
life.  It  is  sometimes  useful  in  chronic  rheumatism,  amen- 
orrhea, and  other  diseases. 

Sav'ings  Ranks,  institutions  devised  by  philanthropi  '  i 
for  receiving  and  securely  im  esting  the  moderate  saving-  of 
industry,  under  provisions  for  their  repayment  on  demand 
or  at  short  notice,  managed  by  persons  having  no  interest 
in  the  profits  of  the  business,  which  are  divided  at  stated 
intervals  among  the  depositors.  Savings  banks  were  con- 
ceived and  instituted  as  a  means  to  an  end.  Their  ultimate 
purpose  in  the  social  economy  was  to  abate  the  evils  of  ex- 
treme poverty.  Devices  to  this  end,  in  the  form  of  meas- 
ures for  the  caro  and  maintenance  of  the  poor,  had  served 
little  more  than  to  aggravate  the  evils  they  were  ordained 
to  mitigate.  The  means  provided  and  expended  for  the 
relief  of  pauperism  had  proved  fruitful  in  promoting  pau- 
perism. Appropriations  for  the  support  of  the  destitute 
showed  in  the  results  as  bounties  offered  to  idleness  and 
improvidence.  Statesmen  were  baffled  by  this  ever-recur- 
ring problem  of  human  want,  whose  magnitude  increased 
and  whose  difficulties  multiplied  with  every  attempt  at  its 
solution.  They  could  not  stop,  they  dared  not  go  on.  To 
stop  was  to  decree  starvation  to  thousands — to  go  on  was 
to  invite  tho  idle  and  dissolute  to  unite  with  the  destitute 
in  crying  for  bread.  In  this  strait  to  the  aid  of  statesman- 
ship came  philanthropy,  with  the  suggestion,  novel  at  the 
time,  that  incentives  to  industry  might  be  more  effective 
than  gratuities  to  idleness  in  diminishing  the  e\  ils  ami  the 
burdens   of    pauperism.     These    incentives    philanthropy 

proposed  to  supply  by  olleriiig  to  the  smallest  savings  of 
frugal  industry  what  they  had  never  before  enjoyed — a 
place  of  secure  deposit,  whence  in  time  of  need  they  could 
be  withdrawn,  together  with  such  moderate  interest  as  they 
had  earned  meanwhile.  In  oontrast  with  the  vast  mon- 
etary interests  controlled  and  nearly  or  remotely  affected 

by  savings  banks  in  our  day,  their  bumble  origin  in  the 
abodes  of  poverty  and  toil,  which  it  was  their  mission  to 
brighten  with  the  hope  id'  gain,  is  difficult  to  realize.  Yet 
in  conditions  Mich  as  we  have  outlined,  and  with  the  single 
purpose  which  we  have  noted,  did  savings  banks,  both  in 
Europe  and  America,  have  their  inception. 

Orxgin  and  F.>t>-hj  History. — Savings  banks,  as  above  de- 
fined and  characterized,  had  their  origin  in  England  about 

the  close  of  the  last  century.  The  monetary  institutions  in 
Beme  and  Hamburg,  which  are  sometimes  cited  a-  in 
Stances  of  an  earlier  origin,  received  moneys  and  granted 
annuities;  they  did  not  undertake  to  return  deposits.  The 
earliest  exposition  of  a  practicable  scheme,  embracing  the 
distinctive  features  of  the  modern  Bavinga  bank,  was  made 
l»\  the  celebrated  Jeremy  lienthaui,  who  in  1797  proposed 
a  well  de\  i.-ed  system  of  "  frugality  banks,"  to  constitute  a 

branch  of  the  pauper  system  of  the  goi  eminent.  His  plan 
failed  to  reeoivo  favorable  consideration  from  Parliament 
or  pronounced  acceptance  by  the  public,  though  it  doubtless 
helped  to  give  direction  and  form  to  the  praclieal  efforts 
•  moi  afterward  inaugurated.  Malthus  in  1803  advocated  a 
system  id'  OOUnty  hanks  to  facilitate,  and  thereby  to  en- 
courage, the  saving  ^  small  sums.  A  later  and  more  pro- 
nounced in  o  Man  en  t  for  t  he  e-tabli-lnneiil  of  Savings   bfl 

was  made  in  Parliament  in  1807  b\  Mr.  Samuel  Whit  broad. 
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BIji  bill  provided  for  a  "fund  and  sssuranoe  office  for  in- 

thfl  poor."    This  was  to 
a  „,,-,  ;..  under  the  direction  of  government 

small  Bonn  of  money  might  be  trane- 
through  the  pool  office  from  any  part  of  the 

to  be  invest* 

bj    the  Bale  «   when  re- 

,.ulv,  i  led  for.     While  Mr.  Whitened  is  entitled 

to  did  id  seal  dia 

thie  bill,  it  i-  due  to  the 
■•  troth  of  history 

nnd  forme  Colquhou  police  mag 

i.lr;ir         i  u  title  bia  official  dutii  -  brought  him 

torse  with  the  indigent  and  degrade  l  i ', 

bis  philosophical  mind  d  with  the  Btudj  ol   the 

of  pauperism,  and  hia  active  >ym- 
'■•  f.     He   became 
prominently  identified  with  the  bj  stem  of  >a\  ings  banks  ae 
flnallj  established,  and  in  letto      I  ad,  Thomas  Eddy 

of  New  York,  commending  these  to  his  I  consid- 

eration, In-  refers  I  plan  devi  '  <l  DJ 

himself  in  1806  as  having  faile  l  upon  it-  introduction  into 
Parliament,  the  time  not  beina  ri]  e  for  it.  He  was  the  in- 
timate  friend  of  Bentham,  and  doubtless  bis  plan  of  a  na- 
tional savings  bank  was  the  Bubject,  if  it  was  not  indeed 
the  result,  of  many  oonferencee  between  them.  In  the 
mean  time,  and  while  these  discussions  were  in  progress, 

live  and  practical  philanthropy  had  given  form  I 
distin  A  idea — ft  place  of  secure  deposit 

and  sure  return  for  the  Bcant  sa\  ings  of  poverty.     As  early 
u  L 798  the  Rev.  Joseph  Smith  of  Wendover  proposed  to 
for  of   his  pariso  to  receive  from  them  during  the 
Bummt  i      mall  as  twopence,  which  he  would  return 

to  them  in  tl  eason  with  an  addition  of*  one-third 

their  proi  idence.  Of  course  this  was  more 
benevolence  than  banking.  The  Bcheme  of  -Mrs.  Prisoilla 
Wakefield  of  Tottenham,  inaugurated  in  1799,  embraced 
the  deposit  of  moneys  by  women  and  children  only,  to 
whom  pensions  were  to  he  granted  "lien  they  reached  a 
certain  age.     nfoi  allowed  to  be  withdrawn  only 

in  exceptional  cases.  In  1801  the  scheme  was  BOmewhat 
expanded,  and  a  savings  hank  incorporated  as  a  feature. 
\  more  pre  tti  i  iJ  organisation  of  tliis  effort  was  effected  in 
1804.  An  undertaking  was  organized  at  Bath  in  1808, 
under  the  patronage  of  Lady  Isabella  Douglas,  for  the 
bene  tit  of  domeeti  servants  only,  which  approached  more 
nearly  the  ideal  of  savings  hanks,  as  subsequently  defined 
and  understood,  than  those  prei  iously  considered. 

In  each  of  these  several  schemes  of  purely  local  benef- 
icence, as  also  in  others  that  might  be  noted,  we  discern 
germ  of  the  savings-bank  principle  as  subsequently 
wrought  out;  hut  neither  of  them,  in  its  general  Bcope,  in 
n  or  methods  uf  procedure,  presented 
a  model  after  which  a  system  adapted  to  the  needs  of  the 
country  at  huge  could  bo  constructed.  For  the  suggestion 
and  practical  inception  of  such  a  plan  and  of  such  methods 
■  lit  unquestionably  belongs  to  the  Rev.  Henry  Duncan 
of  Ruthwell,  Scotland.  Be  thus  organized  a  savings  bank 
in  his  own  parish  of  Ruthwell  in  1810.  Its  Buceess,  as 
compared  with  previous  efforts,  was  marked  and  decisive, 
and  the  notoriety  given  to  it  through  the  writings  and  labors 
Of  I>r.  Duncan  directly  promoted  the  organization  of  sav- 
ings hanks  upon  a  similar  plan  in  various  parts  of  the 
kingdom.  I'r.  Duncan  has  been  called  the  "father  of  sav- 
ings hanks ;"  and  as  the  founder  of  a  plan  of  organisation 
and  proce  lure  without  which  the  idea  of  sai  ings  banks  as 
originally  promulgated  could  have  gained  no  permanent 
hold  upon  the  country,  the  title  is  not  misapplied.  The 
Edinburgh  SOA  ings  bank,  though  claiming  an  earlier  origin. 

appears  to  have  been  established  in  1814,     It  adopted  s 
omplex  and  more  popular  form  of  organization  and 
lure  than  that  of  l'r.  Duncan,  and  this  became  the 
1  upon  which  Ba*  ings  banks  were  organized  thereafter. 
Inception  and  Cow  ■  ■■■.  —The  period  of  ex- 

clusively voluntary  or  unincorporated  organization  in  the 
bliahment  ol  tks  in  Great  Britain  terminated 

in  I > 1 7,  when  two  acts  were  passed  by  Parliament  designed 
to  encourage,  protect,  and  regulate  these  institutions  in 
Ireland  and  England.  'islation  affecting 

this  interest  in  Scotland  until  1835.  These  arts  were  \ir- 
tually.  if  not  in  terms,  repealed  in  1828  by  a  new  art,  which 
was  thereafter  recognised  as  the  "  governing  statute"  con- 
cerning Bavings  banks.  This  statute  was  modi  lied  and 
auoule  1  from  time  to  time  until  1863,  when  an  entire  re- 
vision and  consolidation  of  the  laws  relating  to  savings 
bank-  was  effected.  The  course  and  character  oJ  the  legis- 
lation affecting  this  interest  may  be  brieflj  bnt  sufficiently 
outlined  as  follows:  Trustees  have  at  en  pro- 

hibited from   deriving   any  profit    from   the   I 
The  d  L  in  the  Bs  ah  of 

England  orof  Ireland  to  the  credit  of  to  toners 


for  the  reduction  of  the  national  debt,  and  by  them  were  to 
be  invested  in  3  per  cent,  bank  annuities.  The  government 
guarantied  to  the  trustees  a  Bpecifie  rate  of  interest  on  the 
moneys  deposited  by  them  to  the  credit  of  the  commis- 
sioners. This  rate,  under  the  acts  of  1S17,  was  It  lis.  ;\.l. 
per  cent.,  bnt  was  subsequently  reduced  to  £3  16«.  W.,and 
finally  to  £3  5«.  per  cent,  per  annum.  The  rate  ofintcrcst 
to  be  paid  to  depositors  was  at  tir.-t  left  to  the  discretion  of 
the  trustees,  but  was  afterward  limited  at  not  exceeding  £3 

0  .  i  Q ■•'.  per  rent.  The  rate  paid  has  varied  in  different  in- 
stitutions, and  still  varies  from  the  limit  fixed  by  law  to  as 

1  .  as  i-  10«.  per  cent.  Deposits  were  limited  originally 
to  :  LOO  the  first  year,  and  £50  in  any  year  thereafter;  this 

rftei  trard  changed,  and  the  limit  fixed  at  £30  in  any 
year  and  £lil)  in  all,  or  £200  including  interest.  De- 
positors were  also  prohibited  from  keeping  an  account  in 
more  than  one  savings  bank,  but  might  transfer  an  account 
from  one  bank  to  another.  The  significance  of  these  re- 
Btriotive  provisions  will  be  seen  in  the  fact  that  in  the  fifty- 
five  year*  from  1S17  to  1872  the  interest  paid  by  the  gov- 
ernment tOBai  ings  banks  exceeded  that  which  it  had  received 
from  investments  on  their  account  by  the  sum  of  X  1,169, 
[0*.  fid.  As  an  incentive  to  industry  and  economy,  and  a 
check  to  pauperism,  the  government  could  afl'ord  t  i  bestow 
this  bounty  upon  savings  banks,  bnt  only  upon  terms  that 
would  tend  to  exclude  from  any  considerable  share  in  it  the 
opulent  classes,  whom  the  liberal  interest  allowed  and  the 
security  afforded  by  savings  banks  would  naturally  at- 
tract. Trustees  in  England  are  made  liable  only  for  their 
own  personal  malfeasance,  but  in  Ireland  they  are  made 
liable  for  losses,  unless  by  their  rules  they  limit  their  lia- 
bility to  a  fixed  sum,  which  is  not  to  be  less  than  £100. 
The  government  has  never  conceded  its  liability  to  make 
good  the  losses  sustained  by  savings  banks,  though  in  one 
instance  of  exceptional  hardship  Parliament  appropriated 
£30,000  as  a  partial  restitution  to  depositors. 

The  internal  administration  of  savings  bank.-  in  Qreat 
Britain  in  respect  to  methods  of  business  and  the  facilities 
afforded  to  depositors  in  their  dealings  is  far  from  uniform. 
Out  of  60S  savings  banks  doing  business  in  1861,  only  20 
were  open  daily,  and  some  of  these  allowed  moneys  to  be 
withdrawn  on  only  two  days  in  the  week:  others  open  new 
accounts  only  on  certain  days.  More  than  half  the  sa\  ings 
banks  were  open  but  one  day  in  each  week,  and  many  of 
these  but  for  one  hour,  while  some,  with  deposits  of  from 
£200,000  to  nearly  £300,000,  are  open  but  two  days  in  a 
week.  A  leading  savings  bank  in  London  closes  its  doors 
for  a  week  in  each  year  while  preparing  its  annual  balance. 
In  nearly  all  savings  banks  outside  of  Scotland  notice  is 
invariably  required  before  any  part  of  a  deposit  can  be 
withdrawn. 

Savings  Bank*  find  Poor  Relief. — The  following  facts, 
bearing  upon  the  ministry  of  savings  banks  in  relieving 
the  poor,  are  pertinent  and  suggestive  :  From  I  si  1  to  IM'1 
there  was  expended  in  England  for  poor  relief  the  sum  of 
£68,000,000.  From  1821  to  1S31  less  than  £63,000,000  "as 
expended,  a  reduction  during  the  decade  of  over  £5,000,000, 
while  during  the  same  period  the  deposits  of  savings  banks 
in  the  United  Kingdom  increased  from  £4,740,188  to 
£14,698,635.  Again,  the  sum  expended  in  England  for 
poor  relief  in  1834  was  £5,989,411,  while  in  L841,  seven 
year  later,  it  was  but  £4,492,329,  a  reduction  of  £  1 .  197,082, 
or  2i)  per  cent.  During  the  same  period  the  deposits  in 
savings  banks  increased  from  £16,386,035  to  £24,536,971. 
The  agency  of  savings  banks  in  contributing  to  these  re- 
sults very  clearly  appears  from  other  and  more  detailed 
Statistics  which  the  limits  of  this  article  compel  us  to  omit. 

Statistic*  of  Growth  and  Progreo*, —  In  the  following 
table  we  give  the  number  of  depositors  and  the  balance  to 
the  credit  of  savings  banks,  including  interest,  on  the  books 
of  the  national  debt  comiuisioners  in  quinquennial  periods 
from  L817  to  L872.  We  also  include  the  year  1861,  as 
marking  the  highest  limit  reached  by  savings  hanks  before 
their  decadence  commenced  under  competition  with  post- 
office  savings  banks,  and  the  return  for  1874,  .-honing  the 
number  of  depositors  and  the  amount  due  at  that  time  : 


Somber  of 


1815 

9,291* 

1822 

204,S84« 

1827 

1  932 

440,861 

1^:7 

lM'J 

1M7 

Amount  10  YOU       Xumbcl.  or 

creditor         ending    dcposiU)rs. 
savings  banks.     h.T.av. 


1,209,934 

l.ram.Ki:; 

1,425,147 
1,468,560 


Amount  to 

credit  ol 

savings  banks. 


The  whole  amount  creilitcil  to  the  savings  hanks  by  the 
commissioners  from  1817 to  1872  was  £104,015,502;  amount 
repaid,  £64,015,040  :  balance,  £40,000,462,  as  above.    From 

♦Partly  estimated. 
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statistics  which  wo  have  not  space  to  introduce  it  appears 
that  only  about  la  per  cent,  of  the  moneys  deposited  in 
savings  bunks  ever  reached  the  debt  commissioners,  the  SO 
per  cent,  being  used  in  making  current  payments.  Apply- 
ing this  ratio  to  the  foregoing,  we  have  as  the  whole  amount 
deposited  to  L872,  £693,438,680 ;  withdrawn,  £653,436,218. 

Poet-Office  Savings  Banks. — The  favorable  record  made 
by  savings  banks  did  not  preserve  the  system  from  criti- 
cism and  complaint.  These  related  chiefly  tothe  high  rate 
of  government  interest,  whereby  savings  banks  were  made 
in  a  measure  a  public  charge;  to  their  insufficiency  in 
numbers;  to  the  indifferent  facilities  afforded  by  those  in 
operation;  and  to  their  insecurity,  as  shown  by  disastrous 
failures  from  frauds  of  officers,  for  which  neither  the  trus- 
tees nor  the  government  could  be  held  responsible.  The 
ellurts  to  reform  the  system  resulted  in  ISfil  in  the  estab- 
lishment of  ;i  system  of  post-office  savings  banks,  which, 
however,  was  little  more  than  an  expansion  and  adaptation 
to  existing  conditions  of  the  scheme  of  Patrick  Colquhonn, 
made  prominent  by  Mr.  Whitbread  in  1807.  Amongst  the 
distinguished  names  identified  with  the  effort  I  i  establish 
postal  savings  banks,  that  of  Charles  William  Sikcs  of 
lludderstield  is  deserving  of  special  record.  No  arbitrary 
interference  with  the  existing  system  of  savings  banks  was 
attempted,  but  these  were  left  to  hold  their  own  in  compe- 
tition with  the  new  system  as  best  they  could.  The  prac- 
tical operation  of  the  latter  may  be  briefly  stated:  Certain 
post-ofliccs  throughout  the  United  Kingdom  arc  designated 
at  which  sums  of  not  less  than  one  shilling  or  some  multi- 
ple thereof  will  be  received  for  transmission  to  the  central 
office  in  London.  Not  exceeding  X,'.i0  in  one  year,  or  £150 
in  all,  or  £200  including  interest,  is  received  from  any  one 
person.  The  depositor  receives  a  book  in  which  his  deposits 
are  entered,  and  a  receipt  for  each  deposit  is  also  forwarded 
to  him  in  due  course  from  the  centra!  office.  The  moneys 
are  invested  in  the  public  funds,  and  deposits  of  not  less 
than  £1  or  multiples  thereof  receive  interest  at  the  rate  of 
2\  percent,  per  annum.  The  government  is  responsible 
for  the  repayment  of  all  moneys  received,  thus  affording  to 
depositors  perfect  security.  A  depositor  may  apply  at  any 
po-t  office  savings  bank  in  the  kingdom  for  the  purpose  of 
withdrawing  money,  and  may  direct  payment  of  the  same 
to  lie  made  to  him  at  that  or  atany  other  post-office  savings 
bunk.  His  order  is  forwarded  to  the  postmaster-general,  by 
whom  a  warrant  for  the  designated  amount  is  drawn  upon 
the  postmaster  where  payment  is  to  be  made,  which  is  for- 
warded to  the  depositor,  who  presents  the  same,  together 
with  hi-  book,  and  receives  his  money. 

Progress  of  Pout- Office  Savings  Banks. — On  Sept.  16, 
1861,  the  system  waa  inaugurated  by  opening  in  England 
and  Wide-  :;i)l  postal  savings  banks,  which  number  was  in- 
Creased  before  the  close  of  the  year  to  1029.  The  system 
was  extended  in  the  following  year  to  Ireland  and  Scotland. 
In  1866  the  number  of  postal  savings  banks  in  the  United 
Kingdom  was  3369,  or  more  than  five  times  the  highest 
number  under  the  old  system  ;  and  Dee.  Ml,  L874,  the  number 
was  oUl*>s.  They  extend  t<>  iicirly  or  quite  every  town- 
ship, to  every  large  village,  and  are  amply  distributed  for 
the  convenience  of  large  cities,  London  being  provided 
with  576.  In  the  ten  years  from  Sept.,  L 8 61,  to  Sept.,  1871, 
there  had  been  deposited,  including  interest.  £44,198,743, 
n  1 1  h draw ii  jC2s,ii  14,539,  leaving  due  depositors  £  16,15  1 , 1? 0  I. 
J  tii  ling  ill  o  calendar  year  1874  there  was  deposited 
£8,3  1 1 ,256  ;  interest  credited,  £52  1,559  :  w  ithdrawn, 
£6,876,095;  balance  due  depositors  Dec.  31,  £23,157,469, 
Of  the  whole  amount  deposited  in  postal  savings  banks  up 
t'.  the  last  above  date,  £2,287,872  had  been  transferred 
by  the  old  savings  banks,  of  which  I7i>  bad  closed,  while 
only  471  were  in  operation  against  60S  in  ISiII.  Amongst 
those  remaining  there  appears  to  have  been  hut  little  im- 
provement in  the  facilities  extended  to  the  public,  only  26 

being  "pen  daily  a-  la  I  e  as  J  S  7  I .  At  the  (dose  of  1S7  4  there 
had  been  deposited  in  postal  savings  banks  £72,042,0:12; 
withdrawn,  X.  18,884,563;  accounts  opened, 4,006,888, closed, 
2,388,155;  remaining  open,  1,618,733. 

Penny  savings  banks,  military  savings  banhsf  and  savings 

banks  for  ft  amen  have  been  established  as  auxiliaries  of  the 

genera]  system,  for  the  purpose  of  meeting  the  special  needs 

Of  cla8Bes    for   which  the   ordinary    savings    hanks    did  not 

holdout  adequate  inducements  or  facilities.  The  penny 
savings  banks  have  quite  commonly  been  tributary  t->  the 

larger   institutions,  making  them  the   depositories  of  their 

b  ^regate  accumulations,  'flic  military  and  seamen's 
savings  banks  have  been  conducted  independently.     Their 

statistics   are  unimportant,  and  fail  to  exhibit    any  distinc- 
tive features  0 lerning  the  thrift  of  the  classes  they  rep- 
resent, for  large  numbers  of  these  prefer  to  deposit  in  the 
regular  institutions. 
5a vines  Barks  i**  ran  (Totted  States.  —Our  statements 

in  the  opening  of  this  article  concerning  the  conditions 
under  which  savings  banks  had  their  inception  finds  con- 


firmation in  the  following  extract  from  the  message  of  I 
De  Witt  <  I  into  i]  to  the  legislature  of  New  York  in  1818. 
tie  says:  "Our  statutes  relating  to  the  poor  are  borrowed 
from  the  English  system,  and  the  experience  of  that  coun- 
try, as  well  as  our  own,  show-  that  pauperism  increases 
with  the  augmentation  of  the  funds  applied  to  it-  relief. 
The  evil  ha-  proceeded  t->  BUCfa  an  alarming  extent  in  the 
city  of  New  V01 1.  that  the  burdens  ol  heavy  taxation  which 
it  has  imposed  mi  aace  b  diminution  of  the  population  of 
that  city  and  a  depreciation  of  its  real  property."  Very 
shortly  after  the  BUCCessful  inauguration  of  savings  banks 
in  Great  Britain  upon  a  popular  ami  practical  plan  these 
institutions  began  to  attract  attention  in  the  I'.  s..  whi  re, 
through  explanatory  pamphlets  and  correspondence  upon 
the  subject,  their  operation  became  known,  'flic  first  or- 
ganization of  Which  we  have  record  was  effected  in  the 
oitj  of  New  Vork  Nov.  29,  1816.  The  first  to  go  into  prac- 
tical operation  was  in  Philadelphia,  whioh  a-  a  purely  vol- 
untary association  commenced  receiving  deposits  Deo.  2, 
1816,  which  would  indicate  an  organization  effected  pii<>r 
to  that  in  New  Vork.  The  first  to  become  incorporated 
was  in  Boston  Deo.  13,  L816,  and  it  organized  and  ■ 
menced  business  in  the  spring  of  1817.  Thus,  the  I.  8. 
anticipated  Great  Britain  in  giving  to  tlii-  interest  the 
sanction    and   protection    of    law.       The    savings    bank   of 

Salem,  Mass.,  was  next  incorporated  Jan.,  L818,  and  com- 
menced business  in  April  following.  The  savings  bank  of 
Baltimore  opened  as  a  voluntary  association  for  receiving 
deposits  on  Mar.  10.  1818,  and  was  duly  incorporated  in 

December  of  that  year.  The  Philadelphia  Saving  Fund 
Society,  whose  voluntary  action  we  have  noticed,  was  in- 
corporated Feb.  2a,  IMH.and  the  Hank  for  Savings  in  New 
York,  which  never  received  deposits  under  its  voluntary 
organization,  was  incorporated  Mar.  26,  L819,  and  com- 
menced business  on  the  3d  of  July  following.  The  follow- 
ing were  also  incorporated  in  1819:  Society  for  Savings, 
Hartford,  Conn.;  Savings  Hank  of  Newport,  Providence 
Institution  tor  Savings,  Bristol  Institution  for  Savings,  all 
in  Rhode  Island;  and  the  Savings  Hank  of  Portland,  .Me. 
The  subject  was  also  considered  in  the  legislature  of  New 
Hampshire  in  this  year,  but  no  result  was  reached  until 
1823,  when  the  Portsmouth  Savings  Hank  was  chartered. 
The  foregoing  arc  all  in  existence  at  the  present  time  ex- 
cept the  Hristol,  which  did  not  organize,  ami  the  Portland, 
which  failed  in  1838.  The  solid  basis  of  financial  security 
upon  which  these  institutions  were  planned,  and  the  ability 
and  fidelity  which  have  characterized  their  management, 
will  appear  from  the  following  statement  of  their  condit  ion 
on  or  near  Jan.  I,  1876  : 


Kamk. 

Open- 
ing. 

0|"7U 

ac- 
counts. 

Due  deposit- 
ors. 

Surplus. 

Philadelphia  Saving  Fund 

1816 

1S17 
1818 
1818 
1819 
1819 
1819 
1819 
1-  '.; 

41,700 
34,883 
32,429 
16,004 
G6.429 
23,876 

5,203 
20,406 

7 'Jut 

511,290,127 
14,761,081 

12,512,209 
6,090,583 
21,695,401 

s, 11111,11'.); 
4,058,092 
s,r,ns,:;sn 
2,440.043 

SI  ,079,428 

7!>7,17S 

1,450,000 

400,000 

1,150,067 

299,820 

Unknown. 

170,895 

55,031 

Boston  Provident  Savings 

Savings     Hank    of    Balti- 

Salein      Savings      Hank, 

Hank    fur    Savings,    New 
York.  N.  V 

Society  Ebi  8ai  'ings,  Hart- 

Savings  Hank  Of  Newport, 
1;    1  

I'rovidence  Institution  Tor 

Portsmouth Savings  Bank 

N    II  

The  facilities  afforded  to  depositors  arc  greatly  superior 
1  1  those  of  English  savings  bank-  under  the  old  s_\-tem. 
With  rare  exceptions,  savings  banks  in  this  country  are 
open  four  or  five  hours  daily,  and  \cvy  many  of  them  on 
one  or  more  evenings  in  each  week.  When  open  it  is  for 
the  transaction  of  any  kind  of  business.  Deposits  arc 
practically  payable  on  demand,  though  the  right  to  require 
is  reserved.  There  is  little  danger  that  this  right 
will  be  too  rigidly  enforced.  The  tendenov  1-  in  the  op- 
posite direotion,  of  an  over  solicitude  to  answer  the  de- 
mands of  depositors  at  once,  when  the  intcie.-ts  of  all 
would  lie  best  promoted  by  delay. 

The  plan  of  organization  of  savings  banks  is  not  alto 
gether  uniform.  In  some  State-  there  is  a  large  body  "1 
corporators,  empowered  to  enlarge  their  number  indefinitely, 

who  elect  from  their  number  annually  a  beard  of  trust 
dircctei    .    to    whom   the  management  of  the  institution  is 
committed.     In  others  the  corporators  arc  a  defined  and 
limited  number,  who  are  themselves  the  trustees  and  re- 
sponsible lor  the  management.     These  are  COmmonlj 
powered  t"  fill  vacancies  that  Menu-,  though  in  some  1 
this  is  done  by  designated  authority  outside  of  the  board. 
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In  the   States  outside  of   New  England,  New  York,  and 
Jersey  savings  banks  are  commonly  organized  with  a 
capital  itook.     In  Maryland  and  Pennsylvania  both  the 
mutual  and  stook  systems  prevail,  but  the  estimat< 

I  in  the  following  table  embrace  only  those 
of  the  farmer  olass.    The  latter  adapt  i1  I o  con- 

ditions  which  savings  banks  irere  nol  ori  igned 

(-■  provide  tor.     In  whatever  oIbs  thej  have  differed,  sa> 
ings  banks  in  the  I  ■  B.  have  been  alike  in  being  organ- 
mduoted  upon  a  plan  of  independent  self-sup 
port.     Thej  have  not  been  the  recipients  of  private  nor  of 


government  bounty.  The  interest  they  have  received  and 
disbursed  has  been  earned,  not  awarded.  They  have  con- 
ferred great  and  lasting  benefits,  and  have  neither  asked 
nor  received  favors  in  return. 

It.  r-  lopment  of  the  Savinga-Sank  System. — The  following 
table  exhibits  the  growth  of  savings  banks  in  the  V.  S. 
from  1830,  with  Buch  an  approximation  to  accuracy  as  the 
defective  records  of  their  early  condition  in  all  of  the  States, 
and  the  absenoe  of  all  public  record  concerning  them  in 
many  of  the  Stales,  even  at  the  present  time,  enables  us  to 
reach  : 


Statu. 

-  al  close 

■  :»t  close 
of  l*«u. 

Deposits  at  close 
of  1850. 

IU  al  close 

or  1S60- 

Deposils  at  close 
or  1870. 

Deposits  at  close 
of  1874 

* 

lata. 
I.000* 
None. 

! 

■.,1,1 
2' ii  1,000* 
2.62 
None. 
1,000* 
No  u.ua. 
None. 

None. 

m 

- 

150, * 

750,000* 
None. 
6,819,554 

1,5 110,000* 

: 100 

6,431,966 

None. 
1,200,000* 

No  data. 
None. 
None. 

i  ,  . .      ■,, 

s 

-.110,000 

1,776,762 

198,376 

13,660,024 

5,466,444 

1,485,545 

20  832,972 

2.0(1(1, 



3.000,000* 

None. 

None. 

$ 
1,539,257 
6,590,662 

1,111.".:;-' 
45,054,236 

19,:;:, 
9,1 63,760 
67,440,397 

J.'.UO.OOO* 

8,Oii, 

6,000,000* 

None. 

1,000.000* 

$ 

16.597,888 
21,472,120 
1.940 
136,745,097 
55,297,705 

30,708,5(11 
2  ."  7111,408 
20,001.951 

15,11 

12,000,000* 
None. 
,  6,909 

S 

31.051  963 
30,21 1,685 

5,011,831 

217,452,120 
73,783,802 

4s.771.501 
303,935,649 

32,041  -Hi 
20,01 

16,000,000* 

1,00 

69,021 

Massachusetts.- 

53,931,129 

076,430,519 

S4S.292.S94 

The  Dumber  of  o]  mta  in  the  States  enumerated 

abovi  of  1374  maj  be  stated  at  2,390,664,  and 

n  fair  estimate  of  the  deposits  in  savings  banks  not 
enumerated   would    inorease   the    amount  to  a  total   of 

$1, .,000,000,  and  the  open  accounts  would  be  increased 

in  like  manner  to  nearly  or  quite  2,850,000.     The  annual 

est  or  dividends  paid  by  Bavings  banks  in  the  above 
i  ..(Min. linn.  '  In   the   State   of   New  York 

alone  it  is  over  $16,000, 

lomplished  by  savings  banks  in 
the  V.  B.  since  their  establishment  in  1  SI G  can  only  be  ap- 
proximated, in  the  State  of  Now  York  we  are  able  to 
reach  very  nearly  a  correct  statement,  as  follows:  ac- 
oed,  3,492,256;  amount  of  deposits  received, 
including  inl  ted  thereon,  $1,969,347,200  ;  interest 

credited,  $154,561,584.     With  thee.  a  basis  of  cal- 

culation, applied  only  to  tin*  States  named  in  the  above- 
table,  we  ootain  the  following  as  the  nearest  rational  ap- 
proximation: accounts  opened,  7,533,684;  amount  depos- 
ited, including  interest,  $4,241,464,470  j  interest  credited, 
$244,497,868. 

Investment*. — While  there  is  much  diversity  among  the 
several  States  in  their  policy  concerning  investments,  the 

rite  and  best  approved  securities  are  the  storks  of  the 
i  .  B.  or  ol  States  in  undoubted  credit,  the  bonded  obliga- 
tions of  cities  and  counties,  and  mortgages  of  real  estate. 
As  a  rule,  the  management  of  sa\  ings  banks  has  been  more 

ervative  in  the  matter  of  investments  than  the  law. 
But  it  is  a  rule  with  unfortunate  exceptions. 

imount  of  I  *  posits. — -Legislation  in 
this  country  has  followed  the  English  precedent  of  ira- 
posing  restrictions   upon  the  amount  which  might  be  de- 

te  I  by  one  person  in  any  savings  bank,  but  the  occa- 
which  made  such  restriction  necessary  in    England 
baa  never  existed  here.    To  this  may  be  attributed  the  fact 
that  the  effort  ha-*  never  been  attended  by  marked  success, 
savings  banks  having  seldom  regarded  these  restriol 
whenever  they  hai  e  deemed  it  desirable  to  evade  or  to  defy 
the  law  imposing  them.     The  only  really  effective  restric- 
tion of  this  nature  is  that  imposed  by  those  savings  banks 
which,  for  reasons  of  their  own,  have  preferred  to  deal 
only  with  small   individual   accounts,  and  have  refused  to 
e  the  prescribed  limit     But  with  every 
savings  bank  in  the  country  open  to  any  depositor  the  re- 
strictions of  the  law,  if  rigidly  enforced",  would   be  the  oc- 
!  ather  than  of  hardship. 
Interest  ■      Dividend*.— The  original  theory  of  savings 
bank-  was  thai  their  earnings,  after  paying  expensei .  were 
to  be  ratably  divided  amongst  the  depositors.     To  this  was 
ward  supplemented  the  idea  of  reserving  a  small  sum 
from  these  earnings  for  tin-  purpose  of  meeting  any  losses 
which  might  o  tour.      In  this  way  a  surplus  is   formed,  the 

pnr| f  which  is  to  promote  security.    Upon  this  1 

the  interest  would  be  regulated  exclusively  by  the  earn- 
ings. In  late  year-  a  pracl  ,  n  up  of  agreeing 
to  p.'-.  b  .'i1  en  i  it.-  of  interest  This  is  a  departure  from 
trae  nk  principles.  The  disasters  that  in  late 
years  have  fallen  upon  savings  banks  are  in  nearly  every 
instance  traceable  to  the  attempt  to  fultil  promises  concern- 
ing interest  which  should  never  have  been  mo 

icb  general  restraints  as  the  law  may   impose,  each 
pavings  bank   regulates  the  dividends  ..r  interest   allowed 


*  Estimated. 


according  to  its  own  discretion.  In  the  early  history  of 
savings  banks  4  per  cent,  was  a  common  rate,  with  extra 
dividends  once  in  three  or  five  years;  and  many  of  the 
older  institutions  still  adhere  to  this  rate.  The  prevailing 
rate  during  the  last  fifteen  years  has  been  G  per  cent,  on 
all  sums.  In  some  of  the  New  England  State-  even  higher 
rate-  have  obtained,  while  in  California  8  and  9  per  cent 
is  common,  and  on  deposits  for  a  fixed  term  10  and  even 
12  per  cent,  is  allowed. 

Savings-bank  failures,  in  the  0.  S.,  have  in  but  few  in- 
stances been  the  result  of  fraud  or  embezzlement  on  the 
part  of  officers  ;  in  Great  Britain  they  have  been  caused  by 
nothing  else.  In  this  country  bad  or  reckless  manage- 
ment, sometimes  within  the  law,  sometime-  in  disregard 
of  the  law,  is  what  has  commonly  wrought  the  ruin  of 
those  which  have  failed. 

Savings  banks  in  France  had  their  inception  in  the 
philanthropic  efforts  of  M.  Benjamin  Delessert  of  Paris, 
who  obtained  from  London  an  account  of  their  operations 
in  Great  Britain.  He  with  nineteen  associates  organized 
the  first  savings  bank  in  France  on  May  22.  ISIS.  They 
are  under  the  close  and  direct  supervision  of  the  govern- 
ment. Xo  account  is  allowed  to  exceed  1000  francs,  and 
when  by  credits  of  interest  any  account  is  about  to  exceed 
that  ,-iiin,  a  portion  is  arbitrarily  withdrawn  and  invested 
for  the  depositor  in  rentes.  The  interest  on  these  invest- 
ment- is  collected  by  the  bank  and  credited  to  the  deposit- 
or's account.  At  the  close  of  1878  the  number  of  savings 
banks  ami  branches  was  1209,  the  number  of  accounts 
2,020,623,  and  the  amount  of  deposits  about  535,000,000 
francs,  or  nearly  $107,000,000.  Measures  of  legislation  de- 
signed to  enlarge  the  facilities  and  increase  the  usefulness 
of  savings  banks  have  recently  been  under  consideration, 
with  what  results  we  are  not  advised. 

Savings  banks  in  other  countries  of  Europe  have  had  a 
varying  success.  In  Switzerland  they  have  attained  much 
prominence.  In  Germany  they  arc  prosperous,  but  not 
numerous,  and  are  frequently  combined  with  life  insurance 
offices.  In  Sweden  they  have  attained  a  fair  degree  of 
success.  Even  in  Italy  they  have  been  more  successful 
than  the  condition  of  the  people  would  lead  us  to  expect. 
In  Spain.  Austria,  and  Russia  there  are  saving-  bank-,  but 
so  few  as  hardly  to  constitute  a  system.  In  Ghent,  Bel- 
gium, a  system  of  deposits  in  the  public  schools  has  been 
tn  operation  for  a  number  of  years  with  gratifying  success, 
and  the  system  is  rapidly  extending  itself  to  other  coun- 
tries in  Europe.  Emerson  \V.  Keyes. 

Savoie'j  a  department  of  France.     (Sec  Savoy.) 

Savoie,  Haute.    See  Savoy. 

Savo'na  [ano.  SabaHum],  town  of  Italy,  province  of 
Genoa,  on  the  sea-shore,  connected  by  rail  with  Nice  and 
Genoa,  has  a  large  inland  and  maritime  trade,  extensive 
manufactures,  metaUorgio  foundries,  and  shipbuilding. 
The  old  majolica  of  Savona  is  still  prized.  Savona  is  of 
ancient  origin.  Its  mediaeval  history  is  intimately  con- 
nected with  that  of  Genoa.     P..  including  suburbs,  24,851. 

Savona,  p. -v..  Bath  tp.,  Steuben  co.,  N.  Y.,  on  Roch- 
eeter  division  of  Erie  R.  R. 

Savonaro'la  (Gram,  a  mo),  b.  at  Ferrara  Sept.  21, 1452, 
son  of  Nice  do  Savonarola  and  his  wife.  Elena  dei  Bnonaccor- 
Bl  of  -Mantua.  He  was  intended  for  the  medical  profession, 
and  his  early  studios  were  directed  accordingly.  Aristotle, 
St  Thomas  Aquinas,  and  the  Bible  were  the  favorite  read- 
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ing  of  his  boyhood,  but  ho  also  delighted  in  music  and 
poetry.  Before  the  age  of  twenty  he  had  become  bo  shocked 
and  saddened  by  the  \  ices  of  the  brilliant  court  of  Fcrrara, 
and  by  the  degraded  state  of  morals  and  religion  around 
him,  that  he  resolved  to  retire  to  a  monastery.  Bui  re-pert 
for  his  father's  wishes  and  the  teuderest  love  for  his  gifted 
mother  delayed  his  purpose  for  some  years.  In  1476,  how- 
over,  ho  entered  the  Dominican  convent  in  Bologna,  where 
be  passed  seven  years  in  the  exercise  of  «\  erv  virtue  pot  )i 
hie  in  a  cloister.  In  1482  he  was  sent  to  preach  in  Tuscany, 
whore  the  magnificent  Lorenzo  do'  Medici  was  then  at  the 
height  of  his  power.  It  was  not  likely  that  a  conscience 
too  sensitive  to  endure  the  immorality  of  Ferrara  would  be 
more  tolerant  of  the  state  of  things  then  existing  in  Flor- 
ence;   and  the    voice  of  Fra  Girolamo    was    soon    heard    in 

strong  condemnation  of  her  vices  and  those  of  her  rulers. 
His  reputation  as  a  popular  preacher  rose  rapidly.  Though 
the  unpolished  eloquence  of  the  zealous  fraiet  wlm.se  every 

utterance  breathed  the  profoundest  conviction  of  the  truth 
id*  revelation,  could  ha \  e  small  attraction  for  an  aristocracy 
distinguished  for  its  classical  culture  and  its  oynioal  in- 
credulity, yet  he  was  soon  listened  to  w  ith  admiring  respect 
by  many  of  the  greatest  men  of  that  great  age,  such  as 
Michel  Angclo  Buonarroti,  Pico  della  M  irandola,  etc.,  as 
well  as  by  the  thousands  of  humbler  citizens  who  thronged 
the  churches  where  ho  preached.  In  1 411 1  he  was  elected 
prior  of  San  Marco,  and  at  the  same  time  he  proudly  re- 
fused the  largess  sent  to  his  convent  by  Lorenzo,  who  had 
vainly  hoped  to  buy  his  silence.  His  unsparing  rebukes, 
hurled  alike  at  tin-  highest  and  the  lowliest  u  rongdoer,  did 
not  fail  to  rouse  a  deadly  hostility  against  him,  llo  as- 
serted both  the  right  and  the  obligation  of  the  Christian 
teacher  to  instruct  his  hearers  in  their  civic  as  well  as  other 
duties,  and  his  bold  exercise  of  this  right  drew  upon  him 
the  inereased  ill-will  of  Lorenzo.  In  his  last  hours,  how- 
ever, the  offended  prince  turned  to  him  for  consolation, and 
in  1492  took  place  that  awful  interview  between  Fra  (Jiro- 
lamo  and  the  dying  Lorenzo.  Nor  was  the  heroic  reformer 
more  indulgent  to  tyranny  and  vice  in  the  Church  than  in 
the  State.  He  launched  the  most  scathing  denunciations 
again-l  tin-  shameful  corruption  then  scarcely  Less  con- 
spicuous in  the  higher  ecclesiastics  than  in  their  infamous 
head,  Pope  Alexander  VI.  With  the  prophet's  "Thus 
Saitfa  the  Lord,"  he  threatened  Church  and  State  with  the 
speedy  vengeance  of  Heaven  if  they  did  not  repent,  and 
evil  princes,  temporal  and  spiritual,  out  of  Italy  as  well  as 
in  it,  trembled  before  the  terrible  frat«.  His  followers  in 
Florence  (known  as  /'inj/noiu'}  multiplied;  he  pressed  his 
ms  more  vigorously  (the  "burning  of  the  vanities" 
took  place  in  14(J4J ;  his  enemies  (the  Arrabbiati]  grew 
bitterer  and  fiercer.  The  pope  remonstrated,  a  cardinal's 
hat  was  offered,  on  conditions,  but  the  bold,  disinterested 
prior  was  not  to  be  moved.  In  1  195  he  was  summoned  to 
Koine,  but,  knowing  what  awaited  him  there,  evaded  the 
summons.  Finally,  an  order  from  the  Vatican  forbade  him 
to  preaeh.  He  submitted  at  lirst.  then  disobeyed,  declaring 
himself  unable  to  resist  the  prophetic  spirit  which  com- 
pelled him  to  speak  his  Master's  words.  The  sentence  of 
excommunication  followed.  The  Arrabbiati  got  possession 
of  Florence.  Fra  (iiiolamo's  letters  to  foreign  sovereigns, 
urging  them  to  call  a  council  to  dethrone  the  Borgia  and 
elect  a  new  pope,  fell  into  the  hands  of  his  enemies.  On 
Apr.  7,  1498,  occurred  the  famous  attempt  at  a  "trial  by 
lire,"  and  on  the  night  of  the  following  day  the  convent  of 
San  Marco  was  attacked  by  an  infuriated  mob.  The  sig- 
noria  sent  thither  officers  to  demand  the  surrender  of  the 
prior,  who,  with  two  of  his  brethren,  was  conveyed  to  the 
dungeons  of  the  Bargello,  and  brutally  tortured  the  same 
night.  These  barbarities  were  continued  for  weeks,  sus- 
pended only  when  the  life  id'  their  victim  was  in  danger. 
In  the  delirium  of  agony  he  sometimes  gave  confused  an- 
swers as  to  his  prophetic  gifts,  but  no  confession  of  guilt 
could  be  extorted  from  him.  His  destruction,  however,  was 
inevitable.  He  had  been  the  chief  instrument  of  driving 
the  weak  and  wicked  I'ietro  de*  Medici  out  of  Florence,  In- 
had   braved  Alewnider  VI.;   and  these   were   crimes   not  to 

be  pardoned  when  they  against  whom  they  were  committed 
had  the  power  to  punish.  The  enraged  pope  threatened 
Florence  witli  an  interdict  anl  with  every  other  form  of 

Vengeance  if  she  spared  the  hated  friar.  Sentence  of  death 
Wafl  pronounced  on  May  22,   1498,  and  the  nexl  day  he  and 

his  two  friends  were  publicly  hanged  and  burned  in  the 
Piazza  della  Bignoria  and  their  ashes  thrown  into  the  Arno. 
The  judgment  of  hlstoiy  has  acquitted  Savonarola  of  tho 
charges  brought  against  him  in  his  own  day,  and  the  sin- 
cerity of  his  faith,  the  disinterestedness  of  his  aims,  are  now 
as  unquestioned  as  the  purity  of  his  life  and  the  power  of  his 
intellect.  Even  the  Roman  Catholic  Church  itself,  through 
Popes  Pan!  V.  and  Benedict  XIV..  has  declared  bis  works 
irreproachable,  and  placed  him  among  the  servants  of  God. 
In  tho  convent  of  San  Marco  are  presorved  various  objects 


of  Interest  once  belonging  to  the  martyred  prior,  such  s 
Bible  filled  with  annotations  by  his  own  hand,  etc.,  and  a 
portrait,  probably  by  his  friend  Fra  Bartolommeo.    IL 
of  middle  stature,  dark  complexion,  plain  in  feature,  pallid 
and  worn  with  abstinence;  his  expression  severely  no 

but    benevolent,   and    when    animated    his    keen    dark    i 
glowed  like  flames.      Among  the  many  WOrksol  Savonarola. 

the  beet  known  is  his  Triumphiu  Cruets  de  Feritate  Fidn 
(Florence,  1497).  Tin  readei  i  referred  to  a  most  inter- 
esting £{/<  of  Sai  onarola  bj  Prof,  Paaquale  Villari  (2  vols. 
Bvo,  Florence,  L860j  translated  into  English  by  Homer, 
London,  1893),  where  he  will  find  full  references  to  au- 
thorities mill  a  Mm  of  Fra  Qirolamo's  works,  both  published 

and  unpublished;  also  to  Mi.  .1.  I',    rei       8 tarola,  ta 

i  i  ■ .    e*  Eeriu  (3d  ed.,  Paris,  185  C.  C.  Mabbh. 

Sa'vory,  the  name  of  >',,/,..,  ,.,;.....,  M 

and  of  Satweja  montana  (winter  savor}  |,  labiate  garden- 
herbs  of  Old-World  origin,  much  employ* 
cookery  in  flavoring  forcemeats  and  other  di 

Sav'oy,  formerly  a  political  <li\  ision  of  the  kingdom  of 
Sardinia,  and  originally  the  famil)  po    s    ii  a  of  the  dy- 
nasty now   reigning   in    Italy.      In    f860   it   was    04   ; 
France,  and  is  now  divided  into  the  two  departments  of 
Savoie  and    llau!«--Sa\  oie.      Savoy  i-  the  lofUesI   mountain 

region  of  Europe,  containing  the  highest  peak,  Mont 
Blano.  Hounded  N.  by  the  Lake  of  Geneva  and  K.  by 
Piedmont,  it  is  covered  by  the  Graiian  Alps,  and  entirely 
broken  up  into  mountains  and  \  alleys.  1 1  eon  tain  -  \  cry  lit- 
tle cultivable  land,  hut  that  which  it  oontains  is  most  care- 
fully cultivated,  planted  with  vines  and  mulberry  trees,  and 
generally  produces  wheat  enough  for  home sumption. 

The  mineral  wealth  of  Savoy  i  s  not  great,  though  coal, 
lead,  iron,  etc.  aro  found,  and  to  some  extent  worked.  Hut 
the  pastures  which  cover  the  mountains  are  rery  import- 
ant, and  teed  large  herds  of  cattle  and  sheep;  dairy-farm- 
ing is  the  prineipul  occupation.  The  area  of  the  two  de- 
partments is — Savoie,  2282  sq.  no.,  with  267,958  inhab- 
itants; llaute-Savoie,  11319  sq.  in.,  with  273,027  inhabit- 
ants. The  Savoyards  aro  an  honest,  industrious,  intelli- 
gent, and  hospitable  race,  deeply  attached  to  their  native 
country.  They  emigrate  in  large  number-  to  Frani  •  .  Ger- 
many, and  other  places,  but  when  the\  have  amassed  suf- 
ficient wealth  return  to  live  in  their  fatherland.  Cap.  of 
Sa\oie,  Chamberyj  of  Haute-Savoie,  Anneoy. 

Savoy,  p. -v.  and  tp.,  Berkshire  co.,  Mass.     P.  861. 

Savoy,  The,  in  the  Strand.  London,  is  a  spot  remark 
able  for  its  ancient  buildings  and  its  historical  associations. 
The  Palace  of  the  Savoy,  on  the  side  of  the  river  Thames. 
was  built  in  the  year  1245  by  Peter,  carl  of  Savoy  ami 
Richmond,  uncle  to  Eleanor,  queen  of  Henry  111.,  who  on 
visiting  his  niece  was  solemnly  knighted  in  Westminster 
Abbey,  and  afterward  made  this  building  his  place  of  res 
idence.  According  to  Knighton,  it  surpassed  other  English 
mansions    in  beauty  and    magnificence.      It    came    into   the 

iiOSSession  of  the  "  time-honored  "John  of  (I aunt,  duke  of 
jancaster,  and  within  its  walls  John,  king  of  France,  after 
the  battle  of  Poitiers  (1356),  was  confined  a  prisoner. 
"  Thither,"  Bays  Proissart,  "  came  oftentimes  the  king  and 
queen  of  England  to  sec  him  and  make  great  roast  and 

cheer."  John  was  released  in  L360  upon  condition-;  whioh 
could  not  afterward  be  fulfilled,  and  therefore  the  French 
monarch,  with  chivalrous  honor,  returned  to  his  former 
prison,  and  there  died  in  L364.  Disturbances  arose  in 
London  respecting  'l'1"  'bike  of  Lancaster,  who  took  W\ 
oliffe  under  his  protection,  and  the  citizens  threatened  the 
palace;  but  it  escaped  for  a  time,  only  to  bo  burnt  in  Wat 
Tyler's  Insurrection  (whioh  see).  It  is  ourious  in  con- 
nection with  this  outrage  that  the  insurrectionists  would 
oot  permit  the  place  to  be  pillaged,  and  one  of  them  was 
thrown  into  the  fire  "  because  he  minded  to  have  resen  ad 

ono  goodly  piece  of  plate"  The  building  remained  a 
heap  of  ruins  until  the  close  of  the  reign  of  Henry  VII., 
who  determined  to  erect  00  the  site  B  house  "  to  harbor  100 

I r  people,  sick,  or  lame,  or  travellers  to  be  furnished 

with  lodging,  food,  firing,  and  attendance  for  a  certain 

time."      It  was    made,  in    fact,  a  sort   of  casual    ward,  and. 

as  might  be  expected,  it  became  a  refuge  for  all  sorts  of 

ragal ds  and   \  agrants.     This  circumstance  led  to  the 

suppression  of  the  establishment  in  the  reign  of  Edward 
VI..  but  it  was  restored  under  Queen  Mary.     "The  i I 

ladles  and  maids  of  honor,"  Bays  Slope's  Stnn,,  "in  imi- 
tation nf  the  queen's  charity,  contributed  their  parts  and 
Shares  toward  it  by  sending  Bttfijcient  store  of  beds  and 
bedding  ami  other  things  necessary  for  furniture  of  the 
rooms  where    the    [ r    were  to  be  harbored."      The    chapel 

of  the  palace  her q  church  in  the  reign  of  Queen  Glii 

abcth,  and  the  district  of  the  Savoy   was  constituted    Q   ■ 

tinct  parish.  The  hospital  Buffered  great  abuse  at  thai 
period — first,  through  the  embezzlement  of  its  funds  bj  the 
master,  one  Thomas   Thurland,  and  next   through  itrf  be- 
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coming  again  the  resort  of  abandoned  characters,  who.  un- 
der pretence  of  calamity,  sought  shelter  from  the  conse- 
quences "i"  their  orimi  gularities.  The  hospital, 
however,  continued  t  i  exist  until  the  commencement  of  the 

reign  Inne,  when  il  was  finally  di  ■-■!■.  v  1  and  the 

■  ■   rand  chaplain   extinguished.  The  buildings, 
ulii  h  bad  I  in  the  time  of  Charles  11.  for  the  ac- 

m  of  disabled   soldiers  and  Bailors,  were  then 
left  to  fall  into  decay,  and  B  view  of  the  remains  in  1763 
■hows  them  to  have  hem  then  in  a  condition  of  ho]  eless 
ruin.     Upon  the  erection  of  Waterloo  bridge,  the  firsl  stone 
of  which  was  laid  in  1811,  the  shattered  walls  oi  the  palatial 
«•  lifice  were  swepl  away,  and  the  ebapel  remained  the  only 
but  a  very  interesting  relic  of  the  ancienf  pile  of  buildings. 
The  chapel  of  the  Bavoy  was  burnt  down  in  L860,  and 
mnI!-,  real  ired  a1  the  oosl  of  Queen  \  icl  ^'^i.    it  con- 
sists of  b  nave  without  babIos  or  chancel.     As  a  specimen 
of  the  state  of  society  at  a  former  period  we  may  mention 
one  use  for  which  this  building  was  employed  in  1..-1.  as 
appears  from  a  newspaper.     The  Public  Advertiser  of  the 
LM  of  June  of  that  year  announce  1  that  marriages  might  be 
irmed  there  with   "the  utmost  privacy,  decency,  and 
regularity."    It  is  added,  "  The  i  tpen  <■  not  more  than  one 
guinea,  the  live-shilling  stamp  ineluded.     There  are  five 
and  i  ■  i  i.i-  chapel,  and  two  by  water." 
In  the  Savoy   chapel   many  distinguished  personages   are 
buried.  John  Stoi  qhtox. 

Savoy  Con'ference,  The,  was  held  soon  after  the 
Restoration,  and  arose  oul  of  the  state  of  parties  after  the 
dissolution  of  the  Commonwealth.  The  Episcopalians  were 
determined  to  restore  the  Church  of  England  to  what  it  was 

ire  the  civil  war.  but  the  Presbyterians,  who  mainly  had 
been  in  possession  of  ohurofa  benefices  and  oburch  power  for 
many  years,  contended  for  some  modification  of  the  former 
system.  A  royal  commission  was  issued  on  Mar.  25,  1661, 
appointing  certain  divines  to  confer  together.  The  rep  re- 
fctivesofPresbyterianism  were  Edward  Reynolds,  bishop 
of  Norwich;  Dr.  Tuckney,  master  of  St.  John's  College, 
Cambridge  :  Dr.  Conant,  reg.  prof,  div.,  Oxford  :  Dr.  Spurs- 
t  v.  ;  I»r.  wallis,  Sav.  prof,  geom.,  Oxford ;  Dr.  Man  ton,  Mr. 
Calamy,  Mr.  Baxter.  Mr.  Jackson,  Mr.  Case,  Mr.  Clarke. 
Mr.  Neweomen.  '  Coadjutors. — Dr.  I  lor  ton,  I>r.  Jacomb, 
Dr.   Bates,  Dr.  Cooper,   I>r.   Lightfoot,  Dr.  Collins.  Mr. 

U Ibridge,  Mr.   Kawlinson,  Mr.  Drake.     The  Episcopal 

divines  were — Accepted  Frowcn,  archbishop  ofYorkj  Gil- 
bert Sheldon,  bishop  of  London,  master  of  the  Savoy  ;  John 
Cosin,  bishop  of  Durham;  John  Warner,  bishop  of  Ro- 
chester; Henry  King,  bishop  of  Chichester;  Humphrey 
Henchman,  bishop  <d  Sarum  ,  George  MuHey,  bishop  of 
Worcester;  Robert  Sanderson,  bishop  of  Lincoln;  Benja- 
min Laney,  bishop  of  Peterborough;  Bryan  Walton,  bishop 
of  Chester;  Richard  Sterne,  bishop  of  Carlisle:  John  Gau- 
den,  bishop  of  Exeter:  with  the  following  coadjutors:  Dr. 
Barle,  dean  of  Westminster;  Dr.  Heylyn,  Dr.  Hacket,  Dr. 
Barwiok,  Dr.  (limning.  Dr.  Pearson,  Dr.  Pierce,  Dr.  Spar- 
row, Mr.  Thorndike.  The  commission  gave  authority  to 
review  the  Book  of  Common  Prayer,  to  compare  it  with 
ancient  liturgies,  to  consult  respecting  exceptions  made  to 
it,  and   by  agreement  to   make  alterations  such  as  would 

-ty  tender  consciences  and  restore  unity  to  the  Church. 
The  instrument  appointed  "  the  master's  lodgings  in  the 
Savoy"  as  the  place  of  meeting.  Gilbert  Sheldon,  the 
master,  perhaps  procured  this  arrangement  for  his  own  con- 
venience.    As  the  terms  of  the  commission  specified  advice 

I  consultation  as  purposes  of  the  meeting,  friendly  con- 
ference  Beamed  necessary  :  but  the  Episcopal  party  mani- 
fested  no  disposition  for  anything  of  that  kind.  They  were 
determined,  as  men  of  business,  not  to  speak  freely,  but 

nly  to  preserve  the  old  restrictions  of  the  Establish- 
ment. They  required  written  communications  from  their 
Opponents,  to  which  Baxter,  the  most  active  of  the  Presby- 

ins,  agreed.  At  length  exceptions  to  the  Liturgy  were 
presented  in  form,  and  emendations  of  different  kinds  recom- 
mended. Thc\  may  be  Been  at  length  in  Baxter'.-  Lift  and 
Times,  the  chief  authority  we  have  for  the  history  of  the 
proceedings.  The  answers  of  the  bishops  were  uncourteous 
ami  captious,  not  indicating  any  disposition  to  conciliate. 
but  foreclosing  the  possibility  of  removing  Presbyterian 
tions.  They  said:  The  alterations  asked,  if  allowed. 
would  be  a  virtual  confession  that  the  Liturgy  was  an  in- 
tolerable  burden,  a  cause  of  schism,  and  would  justify  past 
non-conformity.  Taking  such  ground.it  mattered  not  what 
the  objections  made  might  b< — none  were  admissible:  and 
therefore  to  adi  ise  and  consult  was  a  thing  out  of  the  qnes- 
It  had  been  arranged  that  whilst  the  rest  of  the 
Presbyterian  brethren  employ  ed  tbemseh  es  in  drawing  up 

ptioiU    Bgainel    the    Book    "f    Common     Prayer.    Baxter 

should  prepare  additions.  In  one  fortnight  be  accom- 
plished bis  fa-k  and  presented  his  reformed  Liturgy.  The 
author  telN  us  that  he  compared  what  he  did  with  the  As- 
sembly's   Directory,   the    Book    of   Common    Prayer,   and 


Hammond  PEsferange;  but  he  seems  to  have  borrowed 
little  or  nothing  from  these  sources,  beyond  introducing  or 
allowing  the  use  of  the  creeds — sometimes  the  use  of  the 
Athanasian  Creed — the  TV  Deurn,  and  the  Psalms  in  order 
for  the  day.  This  famous  Presbyterian  polemic,  at  the 
time  presenting  his  reformed  formularies,  presented  with 
them  a  petition  to  the  bishops,  begging  them  to  yield  to  such 
nf  peace  and  cmicord  as  they  themselves  confessed 
to  be  lawful.  The  contrast  between  the  pacific,  concilia- 
tory, and  reasonable  strain  of  the  petition  and  the  hard, 
repulsive  tone  of  the  prelates'  answers  to  the  exceptions 
is  very  striking.  A  rejoinder  to  (he  bishops'  answers  touch- 
ing exceptions  made  to  the  Liturgy  fwllnwcd  on  the  part 
of  the  ministers.  A  preface  to  it  was  drawn  up  by  Calamy. 
The  rejoinder  itself,  composed  by  Baxter — forming,  indeed, 
a  bunk  of  I  18  pages,  and  taking  up  the  Episcopal  document 
paragraph  by  paragraph  with  a  great  deal  of  close  reason- 
ing and  scholastic  subtilty — is  too  extensive  in  its  range 
and  too  minute  in  it?  details  to  admit  id'  any  satisfactory 
synopsis  of  its  contents.  All  hope  of  a  pacifying  confer- 
ence being  abandoned,  the  Presbyterian  divines  agreed  to 
a  debate;  many  hours  being  spent  in  fixing  its  order.  The 
bishops,  according  to  their  policy  throughout,  maintained 
that  it  belonged  to  those  who  were  aeusers  to  begin:  they 
were  simply  on  the  defence.  No  effect  was  produced  by 
the  Presbyterians'  rejoinder:  "  We  arc  the  defendants 
against  your  impositions)  you  command  us  to  do  certain 
things  under  (tain  of  excommunication,  imprisonment, 
and  silence.  We  defend  ourselves  against  this  cruelty  by 
asking  yon  to  show  authority  for  this."  At  last  it  was 
settled  that  there  should  be  a  formal  dispute,  to  be  con- 
ducted by  three  persons  on  each  side.  Strangers  were  al- 
lowed to  lie  present,  and  the  room  was  full  of  auditors, 
young  Tillotson,  the  eminent  preacher  and  archbishop  of 
later  days,  being  amongst  them.  The  debate  turned  upon 
vague  abstractions  and  upon  subtle  theological  distinctions, 
occasionally  interrupted  by  outbursts  of  temper  and  uncivil 
personalities.  As  might  be  expected,  the  hall  of  the  Savoy 
palace  became  an  arena  for  logical  gladiatorship,  and  the 
object  of  the  meeting  was  a  strife  for  victory.  Those  who 
are  familiar  with  modern  committees,  and  with  what  occurs 
when  both  parties  lose  their  tempers  and  the  stronger  car- 
ries the  point,  can  understand  how  the  Savoy  Conference 
terminated.  "We  are  all  agreed,"  says  Baxter,  "on  the 
ends  for  the  Church's  welfare,  unity,  and  peace,  and  His 
Majesty's  happiness  and  contentment;  but  after  all  our 
debates  were  disagreed  of  the  means  \  and  this  was  the  end 
of  that  assembly  and  commission."       John  StOUGHTON. 

Savoy,  Declaration,  The,  an  ecclesiastical  docu- 
ment, so  called  from  its  having  been  framed  by  a  number 
of  ministers  who  met  in  the  Savoy  hospital  for  the  pur- 
pose. Before  the  death  of  Oliver  Cromwell  a  meeting  was 
convened  by  notice  from  the  clerk  of  the  council  of  state, 
addressed  to  the  Congregational  ciders  resident  in  London. 
Cromwell,  though  not  favorable  to  the  proceeding,  yet 
permitted  it;  but  the  ministers  did  not  meet  until  after 
his  decease:  then  they  assembled  in  the  Savoy  Sept. 
29,  1658,  to  declare  the  principles  of  their  faith  and  polity. 
The  business  was  disliked  by  people  about  tlys  court,  who 
feared  it  might  lead  to  fresh  divisions  between  the  Inde- 
pendents and  Presbyterians.  There  might  be  political  in- 
trigues at  the  background  of  the  movement,  for  Cromwell 
said  in  reference  to  some  of  its  projectors,  who  were  re- 
publican officers,  "They  must  be  satisfied,  or  we  shall  all 
run  back  into  blood  again."  At  all  events,  when  the  meet- 
ing came  to  be  held  nothing  was  done  which  the  Protector 
would  have  disapproved.  The  declaration  did  not  clash 
with  the  sentiments  of  broad  charity  so  dear  to  his  heart. 
As  to  doctrine,  the  declaration  is  substantially  the  same  as 
the  Westminster  Confession.  Its  specialty  consists  in  its 
outline  of  ecclesiastical  order.  "Whereas  the  covenants  or 
mutual  agreements  into  which  Congregation  all  sts  had  en- 
tered at  t he  formation  of  their  churches  in  the  time  of  the 
civil  wars  generally  contained  some  references  to  further 
light  breaking  in  upon  them  from  God's  word,  we  discover 
in  the  Savoy  Declaration  no  language  whatever  of  that 
kind:  and  it  seems  to  be  assumed  in  the  document  that 
Congregationalism,  as  to  the  knowledge  of  its  principles, 
had  by  that  period  attained  to  something  like  complete- 
ness. The  following  were  fundamental  propositions:  "A 
particular  church  consists  of  officers  and  members,  the 
Lord  Christ  having  given  to  his  called  ones — united  in 
church  order — liberty  and  power  to  choose  persons  fitted  by 
the  Holy  Ghost  to  be  over  them  in  the  Lord.  The  officers 
appointed  by  Christ  to  bo  chosen  and  set  apart  by  the 
Church  are  pastors,  teachers,  elders,  ami  deacons.  The 
way  appointed  by  Christ  for  the  calling  of  any  person 
unto  the  office  of  pastor,  teacher,  or  elder  in  a  church  is 
that  be  be  chosen  thereunto  by  the  common  suffrage  of  the 
church  itself,  and  solemnly  set  apart  by  fasting  and  prayer, 
with   the    imposition   of  hands    of  the   eldership   of  that 
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church,  if  there  be  any  before  constituted  therein;  and  of 
a  deacon,  that  ho  be  chosen  by  the  like  suffrage,  and  set 
apart  by  prayer  and  the  like  imposition  of  hands;  and 
those  who  arc  so  clj-i.-i'ti,  though  not  set  apart  after  tluit 
manner,  are  rightly  constituted  ministers  of  Jesus.  The 
Work  of  preaching  is  not  so  peculiarly  routined  to  pastors 
and  teachers  but  that  others  also,  gifted  and  fitted  by  the 
Holy  Ghost  and  approved  by  the  people,  may  publicly,  or- 
d  ins  illy,  and  constantly  perform  it.  Ordination  alone, 
without  election  or  consent  of  tho  church,  doth  not  consti- 
tute any  person  a  church  officer.  A  church  furnished  with 
officers  according  to  the  mind  of  Chri-t  hath  full  power  to 
administer  all  his  ordinance-  ;  and  whore  there  is  want  of 
any  one  or  more  officers,  those  that  arc  in  the  church  may 
administer  all  the  ordinances  proper  to  tho,-e  officers  v.  lmm 
they  do  not  possess;  hut  where  there  are  no  teaching-of- 
ficers at  all,  none  may  administer  the  seals,  nor  can  the 
church  authorize  any  so  to  do.  Whereas,  the  Lord  Jesus 
Christ  hath  appointed  and  instituted,  as  a  means  of  edifi- 
cation, that  those  who  walk  not  according  to  the  rules  and 
laws  appointed  by  him  be  censured  in  bis  name  and  au- 
thority, every  church  hath  power  in  itself  to  exercise  and 
execute  all  those  censures  appointed  by  him.  Tho  cen- 
sures appointed  by  Christ  arc  admonition  and  excommu- 
nication ;  and  whereas  some  offences  may  be  known  only 
to  some,  those  to  whom  they  arc  so  known  must  first  ad- 
monish the  offender  in  private;  in  public  offences,  and  in 
ease  of  non-amendment  upon  private  admonition,  the  of- 
fence being  related  to  the  church,  the  offender  is  to  he  duly 
admonished,  in  the  name  of  Christ,  by  tho  whole  church 
through  the  ciders:  and  if  this  censure  prevail  not  for  his 
repentance,  then  he  is  to  be  cast  out  by  excommunication, 
with  the  consent  of  the  members."         John  Stoughton, 

Saw  [Ang.-Sax.  9age\t  an  instrument  for  evenly  divid- 
ing   w I   Mr   .i|Imt   Mihstanccs    hv  the   action    ol   a    row   of 

sharp-pointed  metallic  teeth.  It  is  usually  made  of  a  thin 
blade  Of  steel,  the  teeth  being  more  highly  tempered  than 
the  rest  of  the  plate.  The  use  of  this  implement,  so 
accessary  to  many  dissimilar  arts  and  handicrafts,  is 
naturally  traceable  to  an  early  period  of  civilization,  the 
Egyptians  having  made  it  of  bronze,  and  the  Oriental  na- 
tions of  various  other  metals.  The  process  of  manufac- 
ture is  quite  complex  and  delicate.  The  East  Indian  saw 
has  the  teeth  pointed  toward  the  handle,  instead  of  away 
from  it  as  in  Europe  and  America  ;  and  this  peculiarity 
gives  the  former  an  obvious  advantage  in  respect  to  the 
expenditure  of  force,  as  well  as  in  the  neat  execution  of 
delicate  work.  The  teeth  are  usually  notched  at  an  angle 
of  (10°.  Saws  are  naturally  manufactured  in  modern  times 
of  many  sizes,  shapes,  and  qualities,  varying  from  the  mi- 
nute surgical  or  dental  tool  to  tho  large  instrument  used  in 
common  water  and  steam  saw- mills,  and  the  still  larger  one 
manufactured  for  working  into  lumber  the  gigantic  trees 
of  the  Pacific  coast.  The  earliest  saw-mills  worked  by 
water-power  are  supposed  to  have  been  constructed  in 
Franco  about  the  twelfth  century  ;  the  earliest  ones  in  the 
I'.  S.  are  said  to  have  been  established  by  the  Dutch  in 
New  York  about  1633,  and  by  the  English  at  the  falls  of 
the  Piseataqua  River,  near  Berwick,  Me.,  in  1634.  Their 
use  now  constitutes  an  important  branch  of  industry  in 
the  Dominion  of  Canada  and  in  all  the  heavily-timbered 
northern  regions  of  the  U.  S.,  as  well  as  of  Europe. 

Sawfish.      Sec  PrISTIDjE  and   PRISTIOPHOEID.fi. 

S;i\v-Fly.  See  Hymenoptera,  by  Prof.  A.  S.  PACK- 
ARD, Jit.,  M.  !>.,  M.  X.  A.  S. 

Saw-IMill,  an  establishment  for  the  cutting  of  lumber 
by  means  of  saws  driven  by  machinery.     The  -aw  mid  has 

almost  entirely  superceded  the  saw-pit,  in  which  planks 
were  made  by  hand.  In  its  most,  improved  forms  it  is  the 
produof  of  American  ingenuity.  Saw-mills  employ  straight 
up-and-down  saws,  single  or  in  gangs,  or  circular  saws. 
Steam  and  water  power  are  extensively  employed  in  run- 
ning saw-mills,  and  in  the  Netherlands  windmills  arc  also 
used.  Special  forms  of  tho  saw-mill  have  been  invented 
in  Rawing  shingles,  clapboards,  laths,  etc.,  and  also  for 
cutting  out  mouldings,  furniture-stock,  veneers,  etc.  Jig, 
BOroll,  ami  belt  saws  are  among  tho  kinds  employed  for 
work  of  this  ols  --. 

Snw'yor  (Frederick  A.),  b.  in  Boston,  Mass..  Dec.  rj. 
isjj;  graduated  at  Harvard  1844 ;  v.  a  -  a  professional 
teacher  at  Gardner  and  Wisoassetj  Me.,  imi  51, afterward 
in  MaSSacbusetta  ami  New  Hampshire  LS51  '■•'■'.  became 
principal  of  the  normal  school  at  Charleston,  S.  ('.,  L859j 
returned  to  New  England  during  the  .nil  war:  Was  an 
pointed  collector  of  internal  revenue  at  Charleston  L865; 
took  :ni  active  part  in  the  reconstruction  of  South  Carolina  ; 
was  (J,  8.  Senator  from  that  state  1867  73,  and  assistant 
tary  of  the  treasury   L87S  74. 

Sawyer  (Frederick  William), b.  at  Saoo,  Me.,  Apr. 
2l\  is | it;   reiiiMved  to  Boston  is.'SS;  commenced  there  tho 


practice  of  law  1840:  has  been  a  regular  contributor  to  tho 
ll<  >  ning  7ran*ei  ipt  since  1  v17,  and  was  the  originator  and 
president  of  the  "  Pawners'  Hank  "  at  Boston.  Author  of 
The  Merchant**  and  SAi  Guide  (1840),  .1  Plea 

Amuttr.menttt  ( 1 S  J  7  ,  and ///f  at  \merican  Whims,  and  Hints 
for  Borne  Use  |  IsGO). 

Sawyer  (Horace  B.),  b.  at  Burlington,  Vt.,  Feb.  22, 
17°: :  entered  the  0.  B.  navy  as  midshipman  iii  1    12,  B>l 
taining  by  regular  promotion  the  rank  of  captain  in  Is--.;. 

In  the  war  of    1812    15  he  rendered  valuable   service,  I 
on  the  Constitution  at  the  capture  of  the  Cyane  and  Le- 
vant, and  subsequently  engaged  in  the  West   Indies  and 
Mediterranean  in  ridding  those  waters  of  pirates.     His 

native  State  pri  ■'■ I   aim  n  it  b  b  iword   in   I  156  for  his 

services  in  the  war  with  Gnat  Britain.  D.  at  Washing- 
ton. It.  C,  Feb.  I  l.  I860. 

Sawyer  (Leicester  Ambrose),  b.  at  Pinckney,  X.  Y., 
about  I  si)/j ;  graduated  ai  Hamilton  College  1828;  stu 
theology;  was  ordained  as  B  Presbyterian  mini  tei   1831: 
was  for  some  time  president  of  * lentraJ  Collegi    I >.    became 

pastor  of  a  <  'oiigregatinnal  church  at  Westmoreland,  X.  V.. 

1854;    subsequently    resided   at   Whites! '.   0 la   bo., 

N.  V.,  and  was  editorially  connected  with  the  I  lica  Men  «- 
ing  Herald*  Author  of  Elemt  nt»  of  Biblical  Inu  rprt  ration 
(Sew  Haven,  L836),  Mental  Philosophy  (1  \l  Phi- 

losophy (1845),  .1  Critical  Exposition  of  Baptism  (Cincin- 
nati, 1645),  Organic  Christianity,  or  tl<<-  Church  of  fr'"-l 
(1854),  and  The  Beconstrut  (ton  of  Biblical  'I  beories,  or 
Biblical  Science  hnproveti  i  1862).  En  1838  be  begananew 
translation  of  the  entire  Bible,  which  he  completed  about 
1856.  The  New  Te-tano'iii  was  published  al  Boston  0  t., 
1S58.  The  prophetical  books  of  the  Old  Testament  were 
issued  I)ec.,  1  Still,  and  the  hook  of  Daniel,  with  the  ap 
ryphal  additions,  was  separately  issued  1864.  The  remain- 
ing (earlier)  portions  of  the  Old  Testament  were  not  pub- 
lished. 

Sawyer  (Pitii.etus),  b.  at  Whiting,  Vt.,  Sept.  22,  1816; 
received  an  ordinary  common-school  education:  went  to 
Wisconsin  IN  17;  engaged  in  the  lumber-business  at  Osh- 
kosh  on  an  extensiw  s-cale ;  was  a  member  of  the  legisla- 
ture 185V  and  lsftl  ;  mayor  of  Oshkosh  1863-64;  wa  a 
delegate  to  the  "Loyalists'  convention"  1866,  and  sat  in 
Congress  as  a  Republican  from  I860  to  lS7f>,  when  he  de- 
clined a  re-election.  He  served  on  several  important  com- 
mittees connected  with  the  business  interests  of  tho  North- 
west, and  reached  the  position  of  chairman  of  the  committee 
on  Pacific  railroads. 

Sawyer  (Thomas  Jefferson),  D.  I).,  b.  at  Reading.  Vt., 
Jan.  9,  1804;  graduated  at  Middlebury  College  1829;  was 
pastor  ofa  Universalist  church  in  New  York  City  1830-  15, 
and  again  1852-61,  having  in  the  interval  been  principal 
of  tho  Liberal  Institute  at  Clinton,  Oneida  co.,  N.  X.j 
taught  theology  in  tho  same  institution  ;  resided  on  a  firm 
at  Clinton  1861-69,  after  which  he  became  professor  of 
theology  in  Tufts  College,  Medford,  Mass.,  an  institution 
which  he  had  been  instrumental  in  founding  i  IsJL'l.  a-  he 
had  also  been  in  the  establishment  of  the  theological  de- 
partment of  the  St.  Lawrence  University  (1856).  He  has 
defended  the  doctrines  of  I'nivorsalisiu  in  public  disoufi 
sions  with  several  clergymen  of  other  denominations,  and 
some  of  the--:  polemics  have  been  published,  the  mosl  im- 
portant being  that  with  Rev.  [saac  West  ott,  entitled  The 
Doctrine  of  Eternal  Salvation  (New  York,  1854).  In  oppo- 
sition to  the  views  of  II.  W.  Beeoher,  lie  published  Who  is 
our  God  '  the  Son  <>r  tin-  Path*  i  (1859).  His  wife,  Caro- 
line M.  Fisher,  h.  at  Newton,  Mass.,  Deo.  8,  1812,  was 
married  1832;  has  written  much  in  prose  and  verse  for 
periodicals,  especially  the  Christian  Messenger  j  published 
=evi  id  translation-  fnun  tin-  K  tench  and  Cerman.  and  ed 
ited  tin-  Ladies*  Repository,  a  Universalis!  monthly  maga- 
zine. She  also  published  the  /'twine  of  -Mrs.  Julia  II.  Boott 
(1854),  preceded  by  a  Memoir, 

Sawyer's  liar,  p.-v.,  Siskiyou  co.,  Cal.,  on  X.  fork  of 
Solomon  River.     P.  [60. 

Saxe  [Johh  Godfrey),  LL.D.,b.  ai  Highgate,  Vt.,  Juno 

2,    L816;    graduated    a!     Middlchury  College   1839;    W88    a. I 
mitted   to  the  bar  at    St.   Alhun's    1843;   practised   law  in 
Franklin  oo.  1843-50;  was  editor  and  proprietor  of  the 
Burlington  Sentinel  1850-56;  was  State's  attorney  of  \  ai 
monl  one  year,  alter  wbiob  be  devoted  himself  chief] 
literature  and  to  popular  lecturing:  was  Democratic  can- 
didate for  governor  1859  and  18(10 ;  was  for  some  years  ed 

ii t"  the  Albany  Evening  Journal,  and  subsequently  be 

came  a  resident  of  Brooklyn,  N.  Y.     Autboi  ol  Beveral 
volume-  of  humorous  poem-,  the  longest  of  w  Inch  wen 
Livered  at  college  oommencementa  and  other  annivei 
oooaaions.     More  than  40  eds.  of  his  collected  poems  have 
been  issued  in  the  l\  S.  and  in  England. 
Saxe  (M  u  ew  i   .    See  U  li  a*  i  ,  oounl  ol  Saxony. 
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SAXE-ALTKXBUUG— SAXONY,  KINGDOM   OF. 


Saxe-AI'tenburg,  duchy :  area,  1321.5  quad,  kiloms.; 
pop.  1 12,122  inhabitant!  :  annual  bu  Iget,  2,223,591  marks; 
:  i-  situated  N.  E. oftheThUringian 
-i-  of  two  separata  parts,  oalled  the  east- 
ern and  thi  istrict  Cap.  Altenburg.  Bythedi- 
\i-i  in  of  1 185  the  country  fell  t"  the  Ernestine  line,  but  in 
1547  it  was  transferred  '••  the  Albertine.     In   1563,  how- 

ii  was  returned  to  Duke  Friedrioh  the  Magnanii 
of  the  Brnestine  line,  and  was  under  dukes  of  its  own  from 
2,  when  the  reigning  famil  t.und 

-  Lxe-Gotha.     A-  this  line  too  be   •<■•■  extinct,  the 

lin  :  to  the  '-'in  enti f  Noi .  15,  1826, 

-     '    Hildburghausen,  who  gave  up  his  own 
.ii  .    :.  lb    ame  duke  of  Saxe-  Alten- 

B  ill. mi-  are  still  reigning.     A.  Niemann. 

Sa\e-Co'biirg-(;o'tlin,  duchies ;  an  i  quad, 

kiloms.;  pop.  174,830,  of  whioh  581.98  q.  k.,  with  51.70B 
inhabitants,  belong  to  Coburg,  1  n>.">.7."»  q.  k.,  with  122,636 
inhabitants,  to  Botha;  separated  from  each  other  bj  the 
Thiiringerwald — Coburg  to  the  B.  and  Botha  to  the  N. 
Caps.  Coburg  and  Botha.  Although  standing  under  one 
government,  the  administration  is  separate.  Coburg 
budget  of  868,993  marks,  with  a  debt  of  2,285,611  :  Botha, 
:i  budget  of  2,298,660,  and  a  debt  of  B74,S86.     Sin 

non  of  Duke  Ernst  II.  in  1844,  these  two  small  duoh- 
ies have  formed  the  starting-point  for  much  intelli 
progress.  The  union  of  the  two  countries  -late-;  from  1S20. 
lii"  honseofSaze  Coburg, founded  in  1686, beoame extinct 
in  1699.  The  oontest  concerning  'lie  heritage  ended  in 
1729.  Tin'  duke  of  Saxe-Saalfeld  reoeived  the  country. 
The  dukes  of  Saxe-Saalfeld-Coburg  reigned  to  1826,  when 
i  Saalfeld  to  Meiningcn,  and  received  Botha, 
whose  own  dynasty  had  died  out.  August  NlEllANN. 

Saxc-Lauciibursr.    See  Lauenburg. 
Saxe  -  Mri'ninseii  -  Hild'burghausen,     dirchy  : 
area,  2468.43  quad. kiloms.;  pop.  1*7.957:  budget, receipts, 
4,223,646    mark?;    expenses,    3,793,640;    treasury    fund, 
9,431,000;   is   Bituated   to   the  s.  of  the  Thiiringerwald. 
ingen.    The  reigning  line  was  founded  by  Bern- 
hard,  third  Bon  of  Ernst  tlic  Pions.     In  1826,  Duke  Bcrn- 
hard  acquired  the  duchy  of  Hildburghausen,  with  Saalfeld 
an  1  other  estates,  hut  having  sided  with  Austria  in  i860, 
he  was  compelled  to  abdicate,  and  was  succeeded  by  his  son 
.  who  still  reigns.  August  Niemann. 

Sax'eilburg.  p.-b..  Jefferson  tp..  Butler  co..  Pa.,  on  But- 
ler  extension  of  Pennsylvania  11.  ft.     P.  29 

Saxeville,  p.-v.  and  tp.,  Waushara  co.,  Wis.     P.  74G. 
Saxe  ■  W  ei'mar-Ei'senach,    grand    duchy;    area, 
quad,    kiloms.:     pop.    286,183;     budget,    receipts, 
6,319,970  marks;  expenses,  6,283,180;  no  debt ;  consists  of 
three  districts — Weimar,  Xcusla.lt.  anl  Eisenach — situated 
along  the  Uhiin  and  the  Thiiringerwald.     Caps.  Weimar 
and  Bisenaoh;  university  at  Jona.     The  reigning  line  dc- 
-  from  William,  the  third  son  of  Johann  111.,  the  an- 
ir  of  the  whole  now  living  Ernestine  line.     In  1G72 
the  house  was  divided  into  the  lines  of  Weimar.  Eisenach, 
and  Jena.     That  of  Jena  became  extinct  in  1696,  and  the 
countries  were  again  united  in   1711  under  Ernst  August. 
The  Vienna  enlarged  the  country  with  31  geo- 

graphical sq.  in.  and   77,666  inhabitants,  and  made  it  a 
grand  dueby.     Since  1S53,  Carl  Alexander  has  reigned. 

August  Niemann. 
Saxifraga'cerr,  a  rather  large  natural  order  of  exog- 
enous herbs  and  shrubs,  comprising  the  true  saxifrages, 
hydrangeas,  gooseberries,  currants,  grass  of  Parni 
Pat&soVfpAtM,  and  numerous  other  plants,  many  of  them 
ornamental  and  some  useful.  Not  a  few  are  astringent. 
The  order  is  moderately  represented  in  the  U.  S.  The 
true  Saxifragaeess  arc  most  nearly  related  to  the  Rosacea?, 
front  whioh  they  differ  in  the  definite  stamens,  albuminous 
Is,  tendenoy  to  consolidation  of  the  oarpels,  also  to  have 
opposite  leaves  and  no  genuine  stipules. 

Sax'ifragc  [Lat.  taxifraga,  " the  stone-breaker."  ap- 
plied to  some  plants  as  growing  in  clefts  of  rocks;  to  others 
as  su j. | i  e  in  the  Madder],  a  name  popu- 

larly applied  t'»  a  very  great  number  of  plants  of  widely 
different  characters.     Bui  the  inld  now  be  limited 

to  plants  of  the  genus  Stixifraga   (order  Saxifrage* 
This  large  genu-  many  alpine  and  high  northern 

mo  of  them  highly  ornamental  in  culture.  Borne 
of  them  were  once  used  in  medicine,  but  none  have  active 
properties.  The  1".  S.  have  numerous  species,  some  of 
the  European  also.  The  vernal  saxifrage  ( .V.  PYrgtm'ana) 
is  a  very  common  early  spring  flower.     The  swamp  saxi- 

i  or  meadow  plantain  [S.  nriw  mmon  in 

wet  grounds,  and  its  radical  leaves  are  gathered  and  boiled 
as  potherbs  in  spring. 

Sax'o  Grammat'iciis,  the  earliest  Danish  I 
was  secretary  to  Bishop  Absalon,  and  afterward  provost  at 


the  cathedral  of  Roeskilde.  where  he  d.  in  1204.  His  Hit- 
toria  Daaica  consists  of  lij  bouks.  and  reaches  to  the  .\car 
L186.  The  latter  part,  where  he  relates  what  he  has  seen 
himself  or  heard  from  eye-witnesses,  is  perfectly  reliable, 
and  the  narrative  has  often  a  great  charm;  but  his  repre- 
sentation of  the  heathenish  age  is  much  colored  by  his 
monkish  views,  and  the  materials  which  he  employed  for 
his  narrative — Runic  inscriptions,  old  songs,  the  writings 
of  the  Icelanders,  etc. — he  did  not  use  critically.  His  sur- 
name be  received  from  the  correctness  and  elegance  of  his 
Latin,  which  excited  the  admiration  even  of  Erasmus.  His 
work  was  tir-t  printed  at  Paris  in  15]  I.  The  best  edition  is 
that  by  P.  B.  .Mailer  (8  vols.,  Copenhagen,  1S39-5S).  It 
was  translated  into  Danish  by  Vedel  in  1575,  and  by  Grunt- 
vig  in  ISIS. 

Sax'ons  [Lat.  Saxonea;  Celtic  Snswnach,  Satanaig, 
perhaps  from  ■S'ac&s,  a  "battle-knife"],  a  Low-German 
tribe  first  mentioned  in  history  in  287  v.  i>.,  wdien  they  ap- 
pear in  England  under  Carau-ius.  Their  name  survives 
in  Saxony.  Prussian  Saxony,  the  minor  Saxon  states,  etc. 
(On  the  relations  of  the  Saxons  to  the  Angles  of  Britain 
see  Anglo-Saxon.)  We  6nd  them  early  colonists  of  Nor- 
mandy and  France.  There  is  at  present  a  large  number 
of  so-called  Saxons  in  Transylvania,  descendants  of  the 
I  German  colonists  introduced  in  11 43  and  1247  by  the 
Hungarian  kings.  They  are  one  of  the  dominant  races  of 
that  region,  and  preserve  the  use  of  the  German  language, 
which,  however,  is  considerably  corrupted. 

Saxon's,  tp.,  Randolph  co.,  Ala.     P.  S27. 

Saxonville,  p.-v.,  Framingham  tp..  Middlesex  co., 
Mass.,  on  Saxonville  branch  of  Boston  and  Albany  R.  R., 
has  important  woollen  manufactures. 

Sax'ony,  province  of  Prussia,  between  Hanover  and 
Brandenburg,  comprises  an  area  of  97211  sq.  m.,  with 
2,163,174  inhabitants.  The  western  portions  are  occupied 
by  the  Hart/.  Mountains:  the  rest  is  low  and  level,  sloping 
northward  and  watered  by  the  Blbe  and  it-  afflui  nts.  The 
soil  is  very  fertile  and  very  well  cultivated,  and  many 
branches  of  manufacture  arc  developed  with  great  energy 
and  success.     Cap.  Magdeburg. 

Saxony,  Kingdom  of,  a  part  of  the  German  em- 
pire, comprising  an  area  of  14,989.55  quad,  kiloms.,  with 
2,556,244  inhabitants,  lies  hemmed  in  between  Prussia  and 

Austria,  a  position  fraught  with  great  political  difficulties 
and  the  principal  cause  of  most  of  the  historioal  vicissi- 
tudes of  the  country.  It  belongs  to  the  North  German 
mountain  region,  two-fifths  of  the  surface  being  mountain- 
ous (Erzgebirge  S..  Lausitzergebirge  E..  with  the  Saxon 
Switzerland),  two-fifths  hilly,  and  one-fifth  lowland.  The 
principal  river  is  the  Elbe  with  its  affluents,  the  Black  and 
tin-  White  Elster,  the  Mulde,  and  the  PIcisse.  The  popu- 
lation is  very  dense.  8900  to  1  geographical  sq.  m. :  52,000 
Wends,  nearly  all  settled  in  the  government  of  Bautzen, 
live  among  the  Germans,  who  belong  partly  to  the  Franco- 
nian  and  partly  to  the  Thuringian  tribes.  In  administra- 
tive respects  the  country  is  divided  into  4  governments — 
Bautzen,  with  3I!0.945  inhabitants :  Dresden,  with  070  1  : 
l.eipsie,  with  591.215:  Zwickau,  with  957,566.  The  prin- 
cipal towns  are — Dresden,  with  177,689  inhabitants;  Leip- 
s"ic,  with  166,925;  Chemnitz,  with  68,229;  Zwickau,  with 
27. ::22;  Plauen,  with  23,355;  Slauchan,  vsith  22,636;  Frei- 
berg, with  21.07.1:  and  Mecrane,  with  19,187.  With  re- 
tto  creed,  there  live  in  the  country  2.493.556  Protest- 
ant-. 53,642  Roman  Catholics.  554  Greek  Catholics,  4339 
belonging  to  other  Christian  sects,  and  3357  Jews.  \_ 
riculture  is  carried  on  with  a  high  degree  of  perfection. 
Wheat,  rye,  oats,  barley,  millet,  etc.  are  cultivated;  also 
flax.  The  vine  is  grown  along  the  F^lbe.  Cattle-breeding  is 
important;  sheep  especially  are  very  numerous.  The  ar- 
ultnre  is  excellent :  30 fB  per  cent,  of  the  total  area  is 
covered  with  forest.  Mining  is  an  old  occupation  here. 
•  I"  dally  in  the  Erzgebirge.  and  it  is  still  very  flourishing. 
Silver,  iron,  gold,  lead,  sulphur,  arsenic,  zinc,  etc.  are  pro- 
duced; 52.000.000  cwts.  of  coal  and  about  10,000,000  cwts. 
of  brown  coal  arc  annually  raised.  Manufacturing  indus- 
try is  much  developed;  Chemnitz,  Zwickau,  Plauen.  Zit- 
tau.  Bautzen,  and  Leipsic  especially  arc  important.  Linen, 
cotton,  and  woollen  goods,  paper,  chemicals,  metal  ware 
and  machinery,  straw  goods,  porcelain,  musical  and  mathe- 
matical instruments,  are  manufactured.  Leipsic  has  large 
type-foundries  and  printing  establishments.  The  com- 
merce is  also  very  comprehensive  :  its  principal  centre  is 
Leipsic.  which  is  also  the  seat  of  the  highest  commercial 
court  of  Germany.  The  most  important  money  institu- 
tions are  the  Bank  of  Leipsic.  the  Saxon  Bank  in  Dre-dcn. 
and  the  Agricultural  Bank  of  Bautzen.  The  country  is 
better  provided  with  railways  than  any  other  part  of  Ger- 
many :  1448  kils.  were  in  operation  Jan.  1.  1S75.  Public 
education  stands  very  high ;  the  numerous  educational  in- 
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stitutions  comprise  a  university  in  Leipsio,  a  mining  acad- 
emy in  Freiberg,  :in  academy  of  arboriculture  at  Tharand, 
a  polytechnic  school  in  Dresden,  an  industrial  Bohool  at 
Chemnitz,  5  arobitectural,  5  commercial,  7  schools  for  the 

exact  sciences,  12  gymnasiums,  more  Hum  2U0D  evangelical, 
and  Hi  Roman  Catholic  public  elementary  schools.  The 
government  is  o  constitutional  monarchy,  established  in 
1831  and  modified  in  1849,  1851,  I860,  1861,  1868,  and 
1874.  In  all  foreign  affairs  and  in  many  important  in- 
terior questions  the  authority  of  the  German  empire  lias 
wholly  superseded  that  of  the  particular  Saxon  govern- 
ment,  which,  however,  is  still  independent  with  respeot  to 
the  interior  administration.  The  reigning  king  is  Albert, 
who  ascended  the  throne  Oot.  29,  1873;  the  representation 
of  the  people  is  composed  of  two  chambers.     The  finances 

are  in  g 1  order  j  the  prinoipal  items  of  the  budget  for  1875 

were  as  follows  :  ( I )  Seci  ipU. — Domains,  8,106,957  thalers; 
droits  reguliers,  19,535,592  ;  oapitaux  produotifs,  6,1567,509; 
Impfitset  droits,  13,482,861;  total, 47,492,9 19.  (2)  Expetu,  . 
—Dotations,  inoluding  the  royal  appanages,  21,916,290; 
ministere,  135,540;  justice,  3,033,630;  interior,  5,685,876; 
finance,  1,702,551  ;  worship  and  public  education,  4,190,577  ; 
foreign  affairs,  165,960;  matriculation,  1,440,651;  pen- 
sions, 2,048,958;  public  works,  3,751,350;  fonds  do  re- 
serve, 121, :m6;  total,  17,-1(12,11 1 '.I.  At  the  end  of  1S74  the 
public  debt  amounted  to  324,393,675.  The  army  forms  tho 
12th  .Dips  of  the  (ierman  imperial  army.  Tho  colors  of 
the  country  are  green  and  silver. 

Hittory. — That  German  tribe  which  the  Romans  called 
Saxones  was  in  ancient  time  settled  between  the  Eider, 
Elbe,  and  Trave.  Charlemagne  made  war  upon  them 
772-803,  and  subjugated  them,  and  Saxony  now  became  a 
dukedom,  belonging  to  tho  Prankish  and  afterward  to  tho 
(ierman  empire.  Under  Otto  the  Magnificent,  Thuringia 
was  united  to  it,  and  Otto's  son,  Heinrieh,  became  king  of 
Germany  in  !ll'J.  His  successor,  the  emperor  Otto  I.,  gave 
the  dukedom  id'  Saxony  to  Hermann  Bilking.  Under  tho 
house  of  the  BillungB,  Saxony  made  war  upon  tho  em- 
peror Henry  IV.  in  HI07,  but  in  1106  the  house  becamo 
extinct,  and  under  the  emperor  I.uthar,  in  1125,  the  country 
eame  into  the  possession  of  Duke  Henry  of  Bavaria,  His 
son,  Henry  the  Lion,  increased  the  dukedom,  but  when  ho 
w;is  plaoed  under  the  imperial  ban  his  dominions  were 
scattered,  and,  after  being  reduced  to  a  small  piece  of  land, 
the  dukedom  of  Saxony  was  given  to  Count  Bernhard  of 
Ascania.  Tho  house  of  Ascania  branched  off  in  1260  into 
two  lines,  of  which  one,  the  Wittenberg,  became  extinct  in 
1121,  while  the  other,  the  l.auenberg,  reigned  until  li'.sii. 
The  title  of  duke  of  Saxony  followed  tho  Wittenberg 
branch  :  it  was  ohanged  in  I  Moo  to  that  of  elector,  and  both 
land  and  title  were  bestowed  on  Friedrioh  the  Valiant, 
margrave  of  Heissen,  in  1121.  Thns,  the  name  of  Saxony, 
whioh  originally  designated  a  tribe,  became  a  princely 
title,  and  was  transferred  t"  countries  with  which  it  hadno 
historical  connection.  Since  loss  the  house  ofWettin  has 
reigned  in  the  tnargraviate of  Meissen.  In  1 185  the  grand- 
sons of  Friedrieh  the  Valiant,  Ernst  ami  Albert,  divided 
the  inherited  countries,  so  that  Ernst  received  Thuringia. 
and  Albert,  .Meissen,  and  two  lines  were  thus  formed,  which 
still  llourish,  tho  Ernestine  and  the  Albertine,  of  whioh  'lie 
former  now  reigns  in  the  lour  Saxon  duchies,  Saxe- Weimar- 
Eisenach,  Saxe-Meiningcn-Hildburghauscn,  Saxe-Alten- 
burg,  and  Saxc  <  'oburg-liotha;  the  hitler  in  the  kingdom  of 
Saxony.  Many  changes,  however,  took  place  in  the  dispo- 
sition of  the  property  before  the  present  state  became  settled. 
After  the  bottle  Of  Muhlbcrg,  by  the  capitulation  of  Witten- 
berg in  1547,  the  chief  of  tho  Ernestine  line  lost  the  large-t 
part  ol' his  land  und  the  elect  oral  dignity,  which  weroacipiircd 
by  Duke  Moritz  of  the  Albertine  line.      During  the  Thirty 

Years'   war   this   lino  acquired    isiderable   importance, 

•Tohann  Georg  1.  being  an  ally  of  Sweden  and  receiving 
the  two  Lausitz  from  the  emperor  by  the  Peace  of  Prague 
in  1635.  lint  after  the  Peace  of  Westphalia,  in  1648,  the 
riso  of  Brandenburg  beoame  an  impediment  to  tho  further 
development  of  the  electorate.  Tho  elector  August  em- 
braced Roman  Catholicism  in  1607.  became  king  of  Poland, 
and  involved  Saxony  in  war  with  Charles  XII.  of  Sweden. 
His  successor,  August,  sided  with  .Maria  Theresa  of  Austria 
against  Friedrioh    II.  of    Prussia,  and   in  the   Seven  Years' 

war  Saxony  l"-t  90,000  men  and  70,000,000  thalers.    At 

the  same  lime  I  lie  minister  .if  Aucaist,  Count  Priihl,  squan 
dcred    enormous    sums.      Under    Friedrioh    August    111. 
(  176s.    1827)  tho  country  again  began  to  rise,  though  it  had 
s.iiue  very    hard  years  also  during  this  period.       As  a   in. -in 

her  of  (he  German  empire  it  took  part  in  the  war  against 

I  r. ,    and   OOneluded   an    alliance    with  Prussia   in    1806. 

The  defeat  at  Jena  ids.,  offeoted  Saxony  heavily,  but  Dee. 

1 1,  1806,  it  concluded  an  alliance  with  Napoleon  ami  enter- 
ed the  Confederation  of  the  Rhine,  after  whioh  the  elector 
received  tho  title  of  king.  By  the  Peine  of  Tilsit  the  king 
of  Saxony  obtained  tho  grand  duchy  of  Warsaw,   which 


had  just  been  established,  and  portions  of  Prussia  and  Aus- 
tria, but  in  the  battle  of  Leipsio  he  was  taken  prisoner  by 
the  allied  Russian  Prusaian-Austrians,  and,  May  Is,  1815, 

he  was  compelled  to  surrender  all  his  acquisitions,  even 
the  two  Eausitz.  In  the  long  period  of  peace  from  this 
moment,  and  up  to  1866,  the  country   became  very  p. 

perous,  though  a  narrov d     b  trl     ighted   government 

presented  many  obstacles  to  its  development.  The  revolu- 
ii i.y  years  of  IS|s_pi  brought  many  great  and  bene- 
ficial reforms  t<>  Saxony.  Aug.  '.'.  1854,  King  Johann 
ascended  the  throne,  and  both  he  and  his  mini—  Bi 
made  a  most  stubborn  opposition  to  Hie  Prussian  policy, 
ami  showed  ■■'  decided  partiality  tor  Vustris  at  the  leader 
of  the  small  states.  But  the  war  >.t  1866  brought  the  in- 
dependence of  Saxony  in  imminent  danger,  mid  the  king, 
Johann,  saved  his  crown  only  by  entering  the  .North  Ger- 
man confederacy,  over  which  Prussia  presided,  by  paying 

1 0, llllll. linn    thalers    in    war   imlctnnit y,    and    by    di   mi 
llcnst.     The  liberal  party  in  Saxony  hailed  this  event  with 
enthusiasm,  but  the  party  consisting  of  the  court,  the  nobil 

ity,  and  the  army  Officers  continued  hostile  to  Prussia.      In 

1870—71  the  Saxon  soldiers  fought  under  the  leadership  of 
the  crown  prince,  afterward  King  Albert,  as  true  allies  by 
tiic  -id.-  of  the  Prussians,  and  the  interior  development  of 
the  country  has  not  only  kept  pace  with,  but  in  some  re- 

BpectS  even  advanced  beyond,  that  of  tho  rest  of  Northern 

Germany.  August  Niemann. 

Sax'ton,  p.-b..  Liberty  tp.,  Bedford  00.,  Pa.,  on  Kays- 
town  branch  of  Juniata  River  and  on  Huntingdon  and 
Broad  Top  It.  It.,  at  its  junction  with  Shoup's  Run  branch. 
P.  HIS. 

Saxton  (Joseph),  b.  in  Huntingdon  oo.,  Pa.,  Mar.  22, 
17H1I.  where  be  received  a  common-school  education.  His 
mechanical  ingenuity  was  early  shown  by  improvements  in 
the  machinery  in  his  father's  nail-factory.  At  eighteen  he 
went  to  Philadelphia,  and  then'  invented  a  machine  for 
cutting  the  teeth  of  chronometer  wheels,  an  original  escape 
ment  with  a  compensating  pendulum,  and  made  the  cluck 
which  still  marks  the  time  from  the  belfry  of  Independence 
Hall.  He  subsequently  went  to  London,  where  be  resided  for 
nine  years.  Here  he  formed  the  acquaintance  of  Faraday, 
which  ripened  into  a  lasting  friendship.  His  mechanical 
genius  was  fully  recognized,  mid  be  was  placed  as  chief 
assistant  in  the  Adelaide  Gallery,  then  the  great  scicntilic 
repository,  and  while  there  constructed  a  magneto-electric 
machine  by  which  the  first  magnetic  spark  was  produoed, 
and  which  was  permanently  placed  in  the  gallery.  He  also 
constructed  the  apparatus  used  by  .Mr.  Wheatstone  in  his 
experiments  on  the  velocity  of  electricity  in  its  passage 
through  a  wire.  He  next  invented  a  locomotive  differential 
pulley,  by  means  of  which  high  speed  may  be  given  to 
vehicles  by  horses  travelling  at  a  slow  rate,  and  a  medal- 
ruling  mnchino  for  tracing  lines  on  metal  01  glass,  rcprc- 
senting  by  mi  engraving  the  design  on  the  face  of  the  me  lal. 
He  returned  to  America  to  superintend  the  construction  of 
the  machinery  and  balances  for  the  Philadelphia  mint,  and 
subsequently,  under  the  auspices  of  Prof.  Bache,  was  placed 

in  charge  Of  Hie  construction  of  the  standard  weights  mi  I 
measures  for  the  U.  S. — a  position  he  Idled  with  marked 

ability,  furnishing  the  State  capitals  :MH|  the  cii-l -linn   . 

with  accurate  sets  of  weights  and  measure-.  A  gold  medal 
was  awarded  hiin  at  the  London  exhibition  of  Is.:.  1  for  a 
large  class  balance  of  extreme  precision,  and  be  was  at 
various  times  the  recipient  of  other  medals  awarded  for  his 
meritorious  works.  He  was  ,,„,.  of  the  original  corporators 
of  the  National  Academy  of  Sciences.  Among  his  many 
ingenious  devices  ami  inventions,  the  mirror-oomparator 
for  comparing  and  the  tracing  machine  for  dividing  stand- 
ard measures,  his  deep  sea  thermometer, used  in  the  explo- 
ration   of  the   Gulf  Stream    b.v  the  U.  8.  Coast    Survey,  his 

self-registering  tide-gauge,  mid  his  inn sod  by. In iter, 

deserve  est ial  mention.     1>.  at  Washington,  D.  C,  of 

paraly-is,  Oct.  26.  1873.  9.  C.  Stvivmxs. 

Saxton  (Hi  i  i  si.  b.  in  Deerfield,  Mass.,  Oct.  19,  1824; 

graduated    from  the  V .  S.  Military  Academy   July  1,  1849, 

as   brevet  -. ml  lieutenant  of  artillery,  bis  first  bi 

being  in  Florida  against  the  hostile  SeminoleSj  from  Ceo 
to    1859    was   on    Coast   Survey    duty,    mid    for   a    ycai 
assistant  instructor  of  artillery  tactios  at  West  Point.     On 
the  outbreak  of  war  be  was  stationed  at  St.  Louis,  and 

Sarticipated  in  dispersing  the  Confederate  force  at  I 
ack-.m.  May  in.  1861;  appointed  assistant  quartern] 
U.  S.  army  May    Pi.  1*61.  he  served  on  the  stall'  of  Gen. 
I. von  us  chief  quartermaster  until  transferred  in  Julj  t" 
tlie  stall' of  Cen.  BloCIellan  in  Weal  Virginia.     In  Set 
her  he  aooompanied  tin-  expedition  to  Port  Royal,  B.C.; 
appointed  brigadier-general  I '.  S.  volunteers  in  Apr..  186  . 

1 umanded  at  Harper's  Ferry  when  threatened  bj  ■' 

son  ;  assigned  to  duty  as  military  governor  of  the  di  | 

mint    of  the   South   Julv.  1862,  where  he   was   engaged    in 
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org.u  1  trOOpfl,  and  as  I'dinmi 

of  tfa  n's  Bureau  until  Jan.,  1866,  irhen  bo  was 

mastered  out  of  the  volunteer  service;  ;  jor,  lieu- 

tanant-oolonol,  colonel,  and  I  aeral.     In  1872  he 

nir  deputy  quartermastei  .  S.  army,  with  rank 

of  Hoatenant-ool -I. 

Saxton's  River,  p.  >..  Rockingham  tp.,  Windham  oo., 
\  !..  ..t    the  rii  or  of  I  be 
s.-n     Jeak   Baptist]  i,  b.  al   Lyons  Jan.  5,  1767;  was 

ial  ■ .  and  spent  a  part  ..I"  his 

■ii  in  England;   found  employment  <<n  his  return  t<> 
Paris  "ii  Mirabeau's  paper,  '  ourrii  .-  dt  Prom  na  .  and 
ward  Claviere,  minister  of  finance;  edited 

from  1794  to  1800  /."  Dicadej  became  a  member  i 
tribunate  in  1799;  published  liis  ci  d*£co- 

nomie  politique  in  1803,  ami  enjoyed  already  a  great  repu- 
n  when  liis  thorough  disagreement  with  Napoleon's 

rioltcy  compelled  him  to  retire  into  private  life.  He  estab- 
ished  a  large  spinning-mill,  and  published  in  1  ^ I L'  It-- 
VAug  d'JSconomie  politique. 

the  Call  of  Napoleon  he  again  took  an  active  part  in 
public  life,  and  was  appointed  professor  at  the  school  of 
in  1819,  and  at  the  College  de  France  in 
1831.  1'.  at  Paris  Nov.  15,  1832.  His  lectures,  which 
gathered  large  ami  appreciative  audiences,  were  published 
1828  30  under  the  title  I  pUtcVEconomie  politique, 

ami  after  his  death  some  minor  essays,  MSlanges  et  Curre- 

SpondaHl  >  I  I  1  833  !. 

Say  i  I'm im as  i.  b.  at   Philadelphia,   Pa.,  July  27.  I7S7. 

la  druggist  ami  bred  to  that  business,  from  whioh  he 
withdrew  in  consequence  of  pecuniary  tosses  ami  devoted 
himself  to  natural  history;  became  an  intimate  friend  of 
William  Bartram.  the  naturalist;  was  one  of  the  founders 
of  the  Philadelphia  Academy  of  Natural  Sciences  Mar.  21, 
|s|-j;  w;i<  first  curator  of  that  body,  living  for  several 
\  ears  in  its  museum  at  an  average  cost  for  food  of  not  above 
twelve  rents  b  day;  was  one  of  the  leading  contributors  to 
the  Journal  published  by  the  academy;  accompanied 
Messrs.  Maolure,  Peale,  ami  Ord  in  their  scientific  explora- 
tion of  the  Islands  and  coasts  of  Georgia  and  East  Florida 
|s|s:  wa-  chief  BOOlogist  to  Major  Long's  expeditions  to 
the  Rooky  Mountains  1819-20,  and  to  the  sources  of  St. 
Peter's  River  1823;  published  Astronomical  and  Meteoro- 
Vocabularies  of  Indian  Languages 
(Philadelphia,    1-l'J  |;   Bupplied  material  for  James's  ami 

Heating's  a nuts  of  Major  Long's  two  expeditions,  and 

wrote  the  toology  lor  the  latter  t k  (1824);  issued  his 

tcipal  work,  American  Entomology,!!!  '.'>  Svo  vols,  beau- 
tifully illustrated  (Philadelphia,  1S24-2S),  describing  here 
and  in  his  other  works  probably  a  greater  number  of  new 
speoies  of  Insects  than  were  ever  discovered  by  any  other 
le  naturalist  up  to  that  period;  was  chosen  a  member 
"I  the  Linnssan  and  Zoological  societies  of  London;  con- 
tributed numerom  .  the  Transactions  of  the  Phil- 
osophical  Society,   to  tin'  publications  of  other  scientific 

--,  and  to  Sillimnn'n  Journal j   removed  with  Haolure 
and  Owen  to  New  Harmony,  End.,  1825;  remained   there 

he  separation  of  his  associates,  acting  as  agi  nt  of  the 

irty  of  that  unfortunate  socialistic  experiment;  pub- 
lished at   X™    Harmony  7  numbers  of  a  great  work  on 

can  Conchologg  (1830-34),  with  colored  plates  by 
Mi-.  Say.  D.  at  X™  Harmony  Oct.  III.  IS.: J.  His  Com- 
,,!■!■  Writings  on  ih.  Conchologg  of  the  V.  S.  were  edited 
by  U'.liiam  ii.  Binney(New  3Tork,8vo,  1858,  with 75 colored 
plates),  and  hi-  Complete  Writings  on  the  Entomology  of  the 
U.S.  were  collected  and  issued  by  Dr.  John  L.  LeConte 
(New  York.  2  vols.  Svo,  1859,  with  54  colored  plates),  the 
latter  work  being  preceded  by  a  .1/,  moir  of  the  authot 
the  pen  of  In-  early  associate,  George  Ord,  originally  read 
pbical  Society  Dec.  19,  1834. 
v  /;  i      mat  Sag,  delivered  before  the 

my  of  Natural  Sciences   bv  Dr.  Benjamin  II.  Co 
Di    .  16, 1834,  was  published  in  Waldie's  Select  Circulating 

■<i  (vol.  v.,  1835),  ami  another  memoir  may  be  found 
in  the  National  Portra  ,\.  jv.     ft  was  asserted 

in  the  obituary  notice  which  appeared  in  Silliman's  Journal 
that  Mr.  Say  had  ••done  more  to  make  known  the  zoology 
Of  his  country  than  any  other  man."      Pouter  C.  Bliss. 

Sny'brook,p.-v.  and  tp.,  Middlesex  co.,  Conn.,  on  Long 
Island  Sound,  at  the  month  of  Connecticut  River,  on  the 

Line  division  of  New  York  New  Haven  and  Hartford 
R.  I;.,  at  ii- junction  with  Connecticut  Valley  P..  K.,  has  a 
tine  hotel,  is  a  noted  plan  of  summer  resort,  and  celebrated 

original  seat  of  Yale  Collegi  ecclesiasti- 

cal council  whioh  promulgated  the  "Say brook  Platform." 

Snybrook.  p.-v.,  Cheney's  Cr.no  tp.,  McLean  co„  111., 

On  Decatur  ami  State  Line  R.  R.      I\ 

Snybrook.  p.-v.  and  tp.,  Ashtabula  co.,  0.,  on  Lake 
Shore  and  Michigan  Southern  R.  H.     P.  1421. 


Savior,  tp..  Polk  co.,  la.  P.  1007. 
S;i\rc  (Lewis  AnsTEN),  M.  I).,  b.  in  Madison,  N.  J., 
Feb.  29,  1820;  his  grandfather  was  a  deacon,  and  served 
as  quartermaster  under  Glen.  Washington.  At  the  age  of 
ten  young  Say  re  was  taken  to  Lexington,  Ky.,  where  he 
was  adopted  by  an  uncle:  entered  the  University  of  Tran- 
sylvania:  graduated  there  in  ls;;7;  having  selected  the 
medioal  profession,  in  1839  he  entered  the  office  of  Dr. 
David  Green  in  Nev,  iTork  Citj  ;  in  L842  took  the  degree 
of  M.  D.  in  the  Collego  of  Physicians  and  Surgeons;  his 
appointment  was  prosector  to  Prof.  Millard  Parker; 
appointed  resident  physician  in  1859  by  the  mayor  of  New 
York,  and  soon  alter  was  elected  professor  of  orthopedic 
I  in  the  Belle,  ue  Hospital  Medical  College  which  he 
-till  holds,  the  first  chair  of  the  kind  created  in  the  [J.  S.  ; 
in  1852  first  Bisected  the  head  of  the  os  femoris  and  portion 
.•f  the  acetabulum  with  success — an  operation  he  has  now 
performed  oftener  than  probably  the  whole  profession  be- 
sides. Dr.  Sayre  is  the  author  of  several  monographs  on 
orthopedic  surgery,  and  stands  at  the  head  of  the  treatment 
of  deformity  in  this  country.  Paul  P.  Bvb. 

Sayre  (NATHANIEL  ('.).  b.  and  educated  in  New  Jersey; 
na-  admitted  to  the  bar;  moved  to  Sparta,  (la.,  in  1S20  ;  was 
elected  solicitor-general  of  the  northern  circuit;  for  a  num- 
ber of  years  was  elected  to  the  legislature,  cither  to  the 
house  or  senate;  was  promoted  to  the  bench  in  his  circuit 
1845.  D.  at  Sparta  in  1854.  As  a  lawyer  and  legislator 
he  did  much  in  the  legislative  halls  for  the  improvement 
of  the  judiciary  system  of  the  State. 

Alexander  U.  Stephens. 
Sayre  (Stephen),  b.  on  Long  Island,  N.  Y.,  in  17:,4; 
graduated  at  Princeton  I7J7:  became  a  successful  merchant 
and  banker  in  London,  of  which  city  he  was  chosen  sheriff 
1774;  was  intimately  connected  with  Lord  Chatham  and 
other  friends  of  the  American  colonics;  was  imprisoned  in 
the  Tower  on  a  charge  of  high  treason  in  consequence  of 
unguarded  language;  was  soon  released,  but  had  already 
suffered  the  ruin  of  his  business  interests;  was  employ.  I 
by  Dr.  Franklin  and  Arthur  Lee  in  their  important  nego- 
tiations with  European  courts;  returned  to  the  V.  S.  after 
the  peace  of  ITS.'!,  and  was  an  active  political  opponent  of 
Washington's    administration.     D.   in  Virginia   Sent.  27, 

ISIS. 

Say'ville,  p.-v.,  Islip  tp.,  Suffolk  co.,  N.  Y.  (Long  Isl- 
and), on  South  Side  K.  R.     P.  1200. 

Scab  [Lat.  sco7</e«],  a  disease  of  sheep  much  resembling 
the  itch  which  sometimes  afflicts  the  human  species.  Liko 
that  disease,  it  is  caused  by  the  presence  of  a  minute  acarus 
or  spider-like  mite.  Sulphur  ointment,  arsenical  washes, 
tobaeeo-water.  and  mercurial  ointments  are  all  useful,  and 
the  disease  can  generally  bo  cured  without  difficulty.  It 
may  be  suspected  when  the  sheep  rub  themselves  much  or 
have  bare  and  scurfy  patches  upon  the  skin. 

Scabaritic  Disease.     See  Scabies. 

Scab'bard-Fish,  a  name  given  to  the  Lepidopus  ar- 
gyreue,  a  species  of  the  family  Trichiuridm,  distinguished 
by  the  elongated,  ribbon-like  body,  pointed  head,  formid- 
ably-armed mouth,  elongated  dorsal  and  anal,  and  well- 
developed  and  forked  caudal  fin.  The  species  is  an  open- 
sea  fish,  and  rather  rare  on  the  coasts  of  Europe.  (See 
also  Trichturid.e.)  Theodore  Gill. 

Sca'bies  [Lat.],  or  Itch,  is  a  parasitic  disease  of  the 
skin.  It  affects  chiefly  the  hands,  more  especially  the  webs 
of  the  fingers,  their  inner  Burfaces,  am!  the  back  of  the 
hand.  Less  frequently  it  extends  to  the  arms,  and  rarely 
the  feet,  legs,  and  abdomen  are  affected.  The  scalp  may 
be  invaded,  but  the  face  is  exempt.  This  disorder  infests 
children,  who  receive  the  peculiar  insect  from  person  to 
person  by  contact  in  school  or  play,  and  its  lodgment  is 
facilitated  by  neglect  to  wash  perspiration  and  dirt  from 
the  hands.  Persistent  and  annoying  itching  is  experienced; 
careful  inspection  detects  small  red  elevations,  points  of 
irritation,  papular  at  first  ;  soon  these  become  vesicular  or 
watery  at  the  tip.  white-capped  points,  and  often  from 
scratching  are  rendered  pustular,  and  later  scaly.  Closer 
inspection  discloses  small  red  lines  connecting  these  vesi- 
cles or  branching  from  them  into  adjacent  healthy  skin. 
These  red  lines  arc  subcuticular  channels,  produced  by  the 
burrowing  of  the  itch-insect  beneath  the  cuticle  or  scurf- 
skin,  and  the  vesicles  are  the  result  of  inflammation  to 
which  its  presence  and  irritation  have  given  rise.  The  in- 
sect will  not  be  found  in  the  fluid  or  cavity  of  the  vesicle, 
but  by  laving  open  the  diverging  canals  with  a  tine  needle- 
may  often  be  found  at  its  end.  This  parasitic  insect  is 
known  as  the  Acarus  ecabiei,  or  Sareqptes  hominis.  It  is 
a  minute,  whitish  insect,  from  .rjjth  to  ^jth  of  an  inch 
long.  The  male  is  least  often  found,  being  migratory  in 
bi=  habits,  and  small.  His  head  is  provided  with  two 
mandibular  organs  and  four  palpi  or  bristles  :  the  adult 
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male  has  eight  legs.  The  female  is  sedentary  in  habits, 
and  more  easily  found,  especially  at  the  ends  of  channels, 
where  she  lays  her  eggs.  The  aearus  makes  its  progress 
beneath  the  epidermis  by  means  of  suckers  or  disks  upon 
its  legs,  and  by  aid  of  bristle*  upon  its  back,  directed  back- 
ward. Hahnemann  ascribed  itch  to  a  supposititious  DaUBO, 
a  subtle  humor,  which  he  termed  psora  ;  'nit  the  microscope 
has  established  the  parasitic  nature  of  the  disease.  The 
treatment  of  scabies  is  to  kill  tbc  parasites.  II-  mm  dies  pro- 
ducing this  end  arc  termed  parasiticides.  Chief  among 
these  18  sulphur,  in  ointment,  powder,  or  vapor.  Sulphur- 
ous acid  is  a  convenient  application.  Carbolic  acid,  kcro- 
Sene,  petroleum,  strong  alkalies,  solution  of  corrosive  sub- 
limate are  also  efficacious.  Even  when  cured  as  a  specific 
disease,  the  redness  and  vesicles  may  linger,  a  chronic  con- 
dition id'  irritation.  Soothing  ointments  air  then  indicated. 
B.  Daswm  Hudson,  Jr.   Kkviskd  nv  Willabd  Pabkbr. 

Snul,  a  name  given  in  some  parts  of  England  to  the 
Trachurut  trachunu  (otherwise  railed  horse-mackerel),  a 

fish  of  the  family  Caranghho,  distinguished  by  its  elongated, 
fusilm-m  body,  completely  plated  lateral  line,  and  Silvery 
OOlor.  Wben  fresh  it  is  scarcely  edible,  hut  it  takes  salt 
well,  ami  when  pickled  is  very  good.  Immense  quantities 
are  taken  in  the  British  seas.  The  name  ha-  been  also  ex- 
tended to  congeneric  species,  as  well  as  to  species  of  like 
form  belonging  to  the  genera  Track uropn  and  Decaptenu. 
Sctrv'ola,  a  cognomen  common  among  the  members  of 
the  plebeian  family  of  the  BfttOU  in  ancient  Home,  signify- 
ing, according  to  Varro,  an  "  amulet."  The  two  most  promi- 
nent members  of  the  family  were  l^riNTl'S  Mrrirs  Sc  i:vn|.\, 

thk  Augur,  and  Qunrrus  Much  a  Scevola.the  Pontifkx, 

both  celebrated  as  jurists,  and  nearly  contemporary.  The 
former,  the  augur,  was  tribunus  plebia  in  128  n.  C,  praetor 

in  121,  consul  in  117,  and  d.  soon  after  the  outbreak  of  the 
war  between  Marina  and  Sulla.  Cicero,  who  was  born  in 
106  rt.  c\,  states  that  after  putting  on  the  toga  Vlrilis  he  was 
taken  by  his  father  to  SoSBTOla  to  be  instructed  in  law.  and 
that  he  remained  in  close  attendance  upon  him  until  hi- 
death.  The  latter,  the  pontifex,  was  triounua  plebit  in  106 
B.  C,  and  consul  in  '.to.  He  was  afterward  pontifex  nm.ri- 
wiij*,  and  during  a  riot  in  Rome  in  H2  between  the  parties  of 
Sulta  and  Marius  sought  refuge  in  the  temple,  but  was  slain 
by  the  Marians  before  the  altar,  lie  did  not  give  direct 
instruction  in  law,  hut  allowed  young  men  to  be  present 
when  he  gave  bis  rcftpmixn  to  his  client-:.  After  the  death 
of  the  augur,  Cicero  attache  1  himself  as  a  student  to  him. 
— The  surname  Sen  coin  wn1-  also  given  to  :i  legendary  hero  in 
the  Horn  an  history,  Caii  s  Mini  s,  a  patrician,  at  the  close 
of  the  sixth  century  n.  C.  When  Porsenna  besieged  Koine, 
Sea!  vol  a  penetrated  his  camp  and  killed  one  of  his  attend- 
ants, whom  he  mistook  for  the  king.  Seized  and  brought 
before  Porsenna,  be  confessed  that  he  was  one  of  800 young 
Romans  who  had  sworn  to  free  Rome  from  its  dangerous 
enemy  by  killing  him  ;  and  when  1'orscnna  threatened  to 
burn  him  alive  if  ho  did  not  mention  the  names  of  the 
other  conspirators,  he  thrust  his  right  hand  into  the  fire 
and  held  it  there  tilt  it  was  consumed.  Henco  the  surname 
fieamofa,  "the  left-handed." 

Suafati,  Italy.     Sec  Appendix. 

Scaglio'la  [It.  dim.  of  acaglia,  a  "scale"],  an  imita- 
tion of  marble,  made  by  mixing  ground  gypsum  with  glue, 
coloring  it,  applying  it  to  the  surface  to  be  marblcized,  anil 
setting  into  the  soft  mass,  if  it  be  desired,  bits  of  rations 
ornamental  stones.  When  hard  the  surface  is  smoothed  and 
polished.  It  is  an  admirable  imitation  of  the  more  costly 
marbles,  but  is  not  durable,  especially  in  damp  places.     " 

Scn'la  [Lat.  S<  u />)/>>■  i],  the  name  of  a  celebrated  Italian 
family  which   reigned   in  Verona  from  12(10  to  1387.     The 

name  first  TOTS  in  the  history  of  Verona  in  the  middle  of 

the  eleventh  century,  and  after  a  long  scries  of  internal 
disturbances,  tyranny  alternating  with  anarchy,  Mastino 
hi'i.i.v  Srw.v  -ue -crded  in  ]  *jt'iO  in  ma  king  himself  master 
of  the  city.  lie  ruled  with  firmness  and  wisdom;  the  city 
prospered,  and,  althougfe  he  was  assassinated  In  1279,  the 
power  oontinned  in  bis  family  for  more  than  a  century. 

Under  Cangrande  (1811  29  |  the  fortune  of  the  family  eul 
initiated.  Me  was  eontiruied  in  hi-'  possessions,  to  which 
Brers  added  Vioensa,  Padua,  Treviso,  etc.  by  the  emperor 
Henry  VH.  At  his  eourl  lived  DantOj  and  many  or  the 
most  magnificent  architectural  monuments  of  the  city  were 
erected  during  his  reign.  But  most  of  his  successors,  fan 
grands  II.,  Paolo  Alboino,  and  others,  were  worthless  and 
infamous  tyrants,  and  In  1387,  Galeaszo  Visoonti  of  Milan 
expelled  Antonio  della  Seala.  Tbc  male  line  of  the  family, 
which  flourished  In  Bavaria  under  the  name  of  Soaligeri, 
became  extinct  in  1698;  the  female  Is  still  nourishing  in 
the  families  of  Dietriohstein  and  Lamberg. 

Sru'la  Na'vn,  t  iwn  of  Asiatic  Turkey,  eyalol  of  A  id  in. 
on  an  inlet  of  the  figeaii  Sea.  has  a  good  barber  and  some 

trade,     l'.  aboul  lo, 
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Scalars.     See  Qn  LTweinovrs,  by  J.  M.  Pbtbcb. 

Scald.    See  Bursts  aitd  Scalds. 

Scale  [Lat.  3cala\,  a  mathematical  instrument  used  in 
plotting  and  in  other  branches  of  applied  geometry.     It 

consists  of  a  slip  of  w 1  or  other  material  divided  into 

pari  in  accordance  with  some  mathematical  law.  The 
ivory  ruler  ordinarily  famished  by  the  instrument-maker 
has  a  great  variety  of  scale-  -lamped  on  it-  lee-,  of  which 
the  Bcali  of  equal  parti  and  the  scale  of  chords  ure  of  most 
frequent  use. 

Scale  of  Equal  Partt.  ■  Thie  oi  asisti  of  a  number  of 
inches,  or  aliquot  parte  of  an  inch,  laid  off  along  a  line. 
The  first  part,  counting  from  the  left,  ie  subdivided  Into 
ten  equal  •parts,  the  0  of  the  scale  being  at  the  beginning 
of  the  second  part     The  principal  d 

from  the  0  toward  the  right,  and  the  wbdiviriont  toward 
the  left.  This  scale  is  need,  in  connection  with  a  pair 
of  dividers,  for  laying  off  and  measuring  the  lines  of  a 
drawing. 

8eale  of  Chords. — This  scale  is  used  for  laying  off  and 
for  measuring  the  angles  of  a  drawing.  It  i-  constructed 
by  laying  off  from  the  left-hand  extremity  of  a  given  line 
the  chords  of  all  the  ares  from  0°  up  to  90°,  corresponding 
to  some  assumed  radius.  The  extremity  of  each  chord  ' 
marked  by  a  corresponding  number  j  the  origin  of  the  scale 

ami  the  extremity  of  the  chord  of  00°,  which  ifl  equal  I" 
the  radius,  are  marked  in  a  more  conspicuous  manner  than 

the  other  divisions.     To  layoff  an  angle,  the  vertex  and 

one  side  being  given,  take  the  chord  of  bll°  as  a  radio-, 
and  from  the  vertex  of  the  angle  as  a  centre  describe  an 
arc  cutting  the  given  side:  then  from  the  point  in  which 
this  are  cuts  the  side  as  a  centre,  with  a  radio-  equal  to  the 
chord  of  the  arc  corresponding  to  the  given  angle,  describe 
a  second  arc  cutting  the  first;  join  this  point  of  inti  I 
tion  with  the  given  vertex  ;  the  last  line  will  make  the  re- 
quired angle  with  the  given  Bide.  The  method  of  measuring 
an  angle  by  means  of  the  scale  is  obvious.    \V.  <i.  Peck. 

Scale,  in  music,  the  name  applied  to  the  regular  series 
of  sounds,  or  degrees  on  the  stave,  which  form  the  gamut. 
The  scale  in  its  simplest  form  consists  of  seven  -top-  or 
degrees,  counted  upward  in  regular  order  from  a  root  or 
prime,  to  which  series  the  eighth  is  added  to  complete  the 
octave.  By  reverse  motion  the  same  notes  form  I  lie  de- 
scending scale;  and  by  the  addition  of  other  notes  above 
or  below  in  a  continuous  order  the  scale  may  be  extended 
to  seven,  eight,  or  more  octaves.  The  oTtatontc  scale  is 
that  which  consists  of  the  tones  and  semitones  of  the  oc- 
tave in  their  natural  order  and  relation  :  as.  for  example, 
A,  B,  (',  1>.  E,  F,  fl,  A.  (For  the  origin  of  this  scale 
see  the  article  GAMUT.)  Of  the  diatonic  scale,  only 
two  varieties  are  in  use  in  modern  music — viz.  the  major 
scale  (or  scale  of  the  major  mode),  commencing  on  (';  and 
the  minor  scale  (or  that  of  the  minor  mode),  commencing 
on  A.  The  major  scale  is  complete  in  itself,  requiring  no 
modification  of  any  of  its  intervals  by  accidentals,  either 
in  its  ascending  or  descending  form.  The  minor  scale, 
on  the  contrary,  is  less  perfect,  and  for  the  satisfaction  of 
the  ear  the  sixth  and  seventh  degrees  ascending  require 
elevation  by  accidental  sharps  (or  their  equivalents).  In 
the  descending  minor  scale,  however,  these  alterations  are 
not  so  necessary,  as  the  scale  may  either  resume  its  natural 
form  or  retain  the  sharp  only  on  the  seventh.  (See  this 
fully  explained  in  the  article  MODE.)  The  chief  character- 
istic interval  in  both  these  scales  is  the  (hint,  which  is  one 
semitone  greater  in  the  major  than  in  the  minor.  In  an- 
cient music  several  other  diatonic  scales  were  in  use  besides 
those  here  described,  of  which  notice  has  already  hecn 
taken  under  the  head  of  Moms  ECCLESIASTICAL,  to  which 
article  the  reader  is  referred.  As  the  diatonic  scale  com- 
prehends Within  the  octave  five  tones— viz.  C-P,  I>  B, 
V  <;.  Q— A,  and  A-B — and  also  two  semitones — viz.  E-F 
and  B-C — it  IS  evident  that  another  kind  of  scale  may  In- 
formed by  dividing  the  live  tones  into  ten  semitones,  thus 
producing  the  BemitoniO  Belies  which  is  known  as  the  chro- 
matic scale.      The  intermediate  semitones  of  this  scale  may 

be  expressed  in  writing  either  in  Bharps  or  Mai-,  thougb 

the  former  are  commonly  used  for  the  ascending  -cab'  and 
the  bitter  for  the  descending.  The  further  subdi\  ision  of 
the  Boale  into  quarter  tones,  forming  the  enharmonic  scale. 
is  of  little  practical  importance,  though  recognized  in 
then i '\  and  in  certain  progressions  both  in  melody  and 
harmony.  On  the  greater  number  i>i'  modern  instruments 
quarter  tones  cannot  be  produced;  and  all  musical  com- 
position- are  therefore  written  either  on  the  diatonic  or  the 
chromatic  scale.  —The  Word  SOALB  means  al-o  the  entire 
range  or  compass  of  Bounds  producible,  by  any  given  instru- 
ment, as  the  scale  of  the  violin.  Mute,  organ,  or  pianoforte. 
It  is  also  applied  by  organ  builders  to  a  graduated  rule, 
plan,  or  scheme  Bhowing  tin'  lengths  and  diameters  of  the 
various  pipes  comprised  in  any  "stop."     In  like  in  I' 
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SCALE  OF  NTJMBEBS-SCANDEBBEGr. 


Dgth  nml  thisknen  of  the  strings  of  ■  pianoforte  are 

I  aearefully-graduated  scheme  called  the  teale; 

terms  "ne«  "  or  "improved  '   wale   refer  to 

,pte  i  by  mannfaot  ird  to  ihc  lengtb 

and  thickness  of  the  brings.  Wn .i.ivm  Stai  rtos. 

Scale  "i  \iiiiiImi-.  i  conventional  expression  of  the 
,,v'v  ,  a  unit!  of  different  orders.     There 

-,r.-  two  kinds  of  scales—  uniform  and  varying.    In  the  uni- 
form wale  a  unit  of  anj  order  i-  equal  to  ■  unit  ol  the  next 
order  multiplied  bj  a  fixed  number,  sailed  the  morfu- 

,  -.  ing  scale  the  tew  whioh  ( is 

.  -  unit-  varies  in  passing  fi I  order  to  order.     The 

nniform  soale  i-  used  in  writing  abstract  numbers,  and, 

tely,  in  writing  compound  numbers;  the  varying 

9  employed  exclusively  in  writing  compound  numbers. 

,.  -i„   every  uniform   Bcale  the  abstract 

number  l  is  assumed  as  the  primarj  base,  and  tins  is  called 

,  anil  of  the  first  order.     The  unit  ol  the  nth  order  ascend- 

,-„,,  ,.  J  to  I   multiplied  bj  the th  power 

e  modulus;  ■  unit  ol  il th  order  da lino  is 

,  ,  i  divided  by  the  nth  powei  of  the  lulus.  Further- 
more, the  order  of  any  unit  is  indicated  by  the  place  which 
it  ,„  ling  and  descending  orders  being 
separated  by  a  point,  as  shown  in  the  scheme  below,  in 
which  r  is  the  modulus  ; 
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10:  the  resulting  scale  is  then 


As  an  illustration,  let  r 

salted  the  decimal  scale.     I"  this  scale,  which  is  our  or- 
dinary uniform  scale,  the  number  of  units  of  any  order  is 
denoted  by  one  of  the  Arabic  digits,  and  the  order  of  the 
unit  is  expressed  by  the  place  which  it  occupies  in  the 
scale.     Thus,  the  number  234.7  is  equal  to  2  units  of  the 
third  order,  or  200,  sfiu  3  units  ..f  the  second  order,  or  .10, 
I  units  of  the  tirst  order,  or  4.  phu  7  units  of  the  first 
i  nding  order,  or  7  tenth*;  this,  in  the  abbreviated  lan- 
guage used  in  reading  numbers,  is  equivalent  to  tiro  hnn- 
and  thirty-four  and  w«»-teni*«.    other  uniform  scales 
have  been  used  for  special  purposes,  but  they  are  of  little 
importance  except  as  matters  of  curiosity .     If  the  modulus 
i-  2,  the  corresponding  soale  is  said  to  be  binary;  if  it  is  3, 
the  scale  is  ternary;  if   I.  the  s  .-ale  is  7n«f.  rndrg  :  and  so 
on.     If  the  modulus  is  11'.  the  scale  is  duodenary  or  duo- 
,r/.     The  last-named  scale  in  a  modified  form  is  used 
what  in  computing  areas  and  volumes  when  the  linear 
unit  is  one  foot.     (For  the  method  of  using  this   modified 
form  the  reader  is  referred  to  Peck's  Complete  Arithmetic, 

pp.  299-302.) 

..,  Scott*. — In  expressing  compound  numbers  the 
order  of  any  unit  is  indicated  by  a  proper  conventional 
symbol,  and  the  value  of  the  unit  of  each  order  in  terms 
of  the  unit  next  higher,  or  next  lower,  is  written  in  a  table. 
Thus,  the  principal  units  used  in  expressing  British  cur- 
rency are  pound*,  thitting*,  pence,  and  farthings  or  quar- 
le  units  are  .1. -noted  respectively  by  the  symbols 
.  ....  and  <?)•».     Taken  in  an  ascending  order,  4  units 
of  tin-  first  order  make  1  of  the  second.  12  of  the  Be  lond 
make  one  of  the  third,  and  20  of  the  third  make  one  of  the 
fourth.     The  numbers,  I.  12,  20,  written  with  intervening 
nag,  con-tititte  the  ■<-  ■  n.lin.i  scale,  and  the  numbers 
:.  i,  similarly  written,  constitute  the  deteending  scale, 
of  British  currency.     In  like  manner,  the  numbers  16,  25, 
express  the  atcending,  and  the  numbers  20.  4.  25,  16, 
the  deteending,  scale  of  avoirdupois  weight.     It  is  to  be 
observed   that  the   scales   of  compound    numbers    in    the 
metric  system,  now  coming  into  use  in  many  countries,  are 
essentially  decimal.  ^.  G.  PjRCTC 

Senle  of  a  Series,  a  conventional  method  of  indicat- 
ing the  law  of  formation  of  the  successive  terms  of  a  series 
after  a  sufficient  number  of  leading  terms  have  been  ob- 
tained. I  An  illustrative  example,  showing  the  character  of 
such  a  scale  and  the  method  of  application,  is  given  under 
the  title  Kei.turiv.  -i  W.  G.  Peck. 

Scales.  See  Balance,  by  Pitas.  P.  .V.  Pi  Barnard, 
and  Weii:hing  ami  WbiohIKG-Machixes,  by  Prof.  J.  A. 
Whitney. 

Scales,  of  fishes.  See  Comparative  Anatomy,  by 
PBOP.  K.  I).  Coif.  A.  M..  M.  X.   \.  B. 

Scales  nfonnds  p. -v.  and  tp.,'Jo  Daviess  co..  111.,  on 
lUinoit  Central  R.  B.     P.  74s. 

Scal'iger,  the  name  of  two  famous  scholars,  father  and 
son.     (1)  JUXJU8  Cesar,  b.  Apr.  23,  14*4,  at   Padua,  the 


son  of  Benedetto  Bordone.  a  miniature  painter  who  assumed 
or  received  the  name  DbllA  Si  ai.a  from  the  street  in  which 
be  lived;  studied  medicine  in  his  native  city;  lived  subse- 
quent tor  some  time  at  Venice;  settled  finally  at  Agen, 
department  of  kot-et-Garonne,  France,  in  1529,  as  physi- 
, ,,:lll  ,,,  the  bishop  of  the  diocese:  married  into  a  noble 
and  wealthy  family  ofthe  vicinity.  1>.  there  Oct. 21.  1558. 
He  attained  a  great  reputation  both  as  ■  scholar  and  as  a 
poet,  and  several  of  his  works  arc  still  of  interest,  sceh  as 
his  commentaries  on  Hippocrates,  /'■  Iimomriw  (1538) ;  Ar- 
//.  Plantit  i  1556  I :  Theophrastas,  De  Count  Planta- 
:md  his  grammatical  work,  De  Cousin  Lingua 
1,10).  But  he  was  exceedingly  vain  and  irritable. 
II,-  fabricated  a  genealogy  to  prove  that  he  descended  from 
the  Delia  Soalas  of  Verona,  and  in  vented  an  autobiography 
corresponding  to  this  dignity.  Both  Cardanns  and  Eras- 
mus oovered  him  with  ridicule.— i2i  Joseph  Justus,  the 
tenth  son  of  Julius  Caesar,  b.  at  V-'"  iug.  4, 1540;  re- 
ceived an  excellent  education ;  travelled  extensively;  was 
appointed  professor  of  belles-lettres  at  Leyden  in  1593. 
1).  there,  unmarried,  .Tan.  21.  1609.  His  learning  was 
immense.  He  spoke  thirteen  languages  and  read  many 
others  with  facility:  the  Greek  poets  be  knew  by  heart. 
He  more  especially  devoted  himself  to  the  science  of 
ohronology,  and  bis  /'.  Emendatione  Temporum  (Ij*:;)  and 
The/mm"*  Temporum  (1606)  have  great  merits.  But  he 
was.  if  possible,  still  more  arrogant  and  conceited  than 
bis  father,  ami  his  EpiltoU  (1627)  and  the  two  volumes 
Sealigerana  Groningen,  1039.  and  Copenhagen,  1667)  give 
very  curious  proofs  of  these  faults. 

Scal'lop  [O.  Fr.  etealope],  a  name  given  to  various 
species  of  the  family  Pectinidse,  all  of  which  agree  in  hav- 
ing a  suborbicular  shell,  which  is  more  or  less  equivalve  and 
provided  with  ear-like  expansions  from  the  enlarged  hinge, 
which  is  itself  nearly  straight.  The  species  are  numerous, 
and  the  animals  of  many  are  used  to  a  greater  or  less  ex- 
tent as  food.  The  common  scallop  of  the  New  York  mar- 
kets is  the  Pecten  concentricue,  whose  shell  has  about 
twenty  diverging  ribs,  and  which  is  of  a  dusky  horn-color, 
with  "alternating  lighter  and  darker  z.onc-like  areas:  it 
generally  attains  a  length  and  height  of  between  two  and 
Three  inches.  It  is  quite  common  along  almost  the  entire 
coast  S.  of  Cape  Cod.  Only  the  large  median  abductor 
muscle  is  used  as  food.  Theodore  Gill. 

Scalp  [Lat.  tcalpere],  the  outer  covering  of  tho  top  of 
the  human  head,  consisting  of  the  hairy  integument,  the 
Battened  tendon  of  the  occipitofrontal  muscle,  and  subcu- 
taneous cellular  tissue.  Wounds  of  the  scalp  are  peculiarly 
liable  to  take  on  an  untoward  kind  of  inflammation,  and 
their  treatment  requires  great  care.  The  removal  of  the 
scalp  of  a  dead  (or  even  a  living)  enemy  as  a  signal  of  tri- 
umph is  one  of  the  customs  of  many  tribes  of  North  Amer- 
ican Indians. 
Scaly  Ant-Eater.  See  Axt-Eateu. 
Scaman'der,  a  stream  in  the  plain  of  Troy,  of  which 
Homer  savs  that  it  was  called  Xantkut  by  the  gods,  but 
,./.',-  bv  men.  It  is  probable,  however,  that  it  re- 
ceived the  name  Xanthus  from  the  yellow  or  brownish  color 
of  its  water,  which  was  believed  to  have  the  power  of  dye- 
ing the  wool  of  sheep  which  drank  of  it.  The  discrepancies 
between  the  statements  of  Homer  concerning  this  riVBI  and 
those  of  later  writers,  such  as  Strabo,  Pliny.  Pomponius 
Mela,  and  Ptolemy,  are  probably  due  to  the  great  changes 
in  the  configuration  of  the  coast  which  tuuk  place  on  ac- 
count of  the  heavy  deposits  at  the  mouth  of  the  river.  A 
mistake  seems  also  to  have  been  made  between  the  river 
itself  and  a  canal  which  connected  its  bed  with  the  sea  at  a 
point  above  its  junction  with  the  Siniois,  and  which  is  still 
navigable  for  small  barge-. 

Scam'mony  [Gr.a«w«u«].  a  cathartic  drug  obtained 
from  Gonvolvuhu  scammomo,  a  twining  plant  of  the  natural 
order  ConvolvulaceSS,  indigenous  in  Greece,  Syria.  Anato- 
li,, and  Southern  Russia.  The  root  of  this  convolvulus 
contains  a milkv  iuice,  which. collected  from  the  cut  surface 
of  a  fresh  root",  dries  into  a  slate-colored  lump,  bard  and 
brittle,  and  constitutes  the  drug  in  question.  But  at  the 
time  of  collection  the  juice  is  much  adulterated,  so  that 
scammony  varies  greatly  in  purity.  The  purest  quality 
is  called  virgin  scammony.  The  active  principle  of  scam- 
mony is  a  resin,  which  may  be  used  in  medicine  instead  ol 
the  crude  drug.  Scammoriy  has  been  known  from  a  remote 
period.  It  is  a  powerful  drastic  cathartic,  and  in  overdose 
is  -apable  of  exciting  dangerous  inflammation.  Its  prin- 
cipal advantage  is  the  fact  that  an  emulsion  of  the  drug 
is  nearly  tasteless,  hut  it  is  very  seldom  used  except  in 
combination  with  other  purgatives.  Besin  of  scammony  is 
an  ingredient  of  the  V.  S.  compound  extract  of  ooloovnth 
and  compound  cathartic  pill.  BnWABD  Cujtns. 

Scan'derbeg,  whose  true  name  was  Georc.e  Castriot, 
was  b.  at  Croia  about  1410,  a  son  of  the  Christian  prince 
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.John  Castriot,  who  ruled  as  chief  one  of  the  many  Alba- 
nian districts,  George  was  the  youngest  of  four  brothers, 
who  were  all  delivered  up  as  hostages  to  Arnurath.  II.  in 
1  \'2'.\  when  he  invaded  Epirus  and  made  John  Castriot  a 
tributary.  The  tin..-  elder  brothers  died  by  poison,  hut  the 
sultan  became  so  fond  of  (ieorgo  on  account  of  his  beauty 
and  brightness  that  he  had  him  educated  in  [slamism  as 
his  own  son.  and  gave  him  the  name  of  Iskanuku  BBS 
("  Prince  Alexander").  While  yet  a  youth  he  distin- 
guished himself  greatly  in  the  Turkish  wars  in  Asia,  but 
when  in  1432,  on  his  father's  death,  Arnurath  II.  incorpo- 
rated the  principality  as  a  Turkish  province,  the  young 
man  fait  deeply  offended  and  began  to  dream  of  vengeance. 
In  1448  lie  invaded  Hungary  as  Bocond  in  command  of  a 
great  Turkish  army.  The  first  battle  was  lost,  or  rather 
loanderbeg  gave  the  victory  to  Johannes  Hunyady,  and 

tied  during  th infusion  of  the  defeat  with  a  few  followers 

to  Croia,  having  previously  procured  from  the  secretary  of 

the  sultan,  whom  he  slew  immediately  after  to  escape  dis- 

001  ery,  an  order  according  to  which  the  Turkish  com- 
mander of  Croia  was  to  cede  his  power  to  the  bearer  of  the 

letter.  By  this  stratagem  ho  came  into  possession  of  the 
principal  fortress  of  the  country.      He  now  abjured  Islam- 

bun  and  called  bis  countrymen  to  revolt  against  the  Turks. 
The  whole  country  responded  and  arose;  all  the  Albanian 
chiefs  declared  themselves  willing  to  follow  him  and  pay 
him  tribute;  and  with  an  army  of  15,(10(1  men  he  marched 
out  to  meet  the  Turkish  army  of  40,000  which  the  sultan 
had  sent  against  him.  He  gained  a  brilliant  victory,  and 
other  still  more  brilliant  victories  followed  soon  after. 
Arnurath  himself,  who  invaded  Albania  at  the  head  of  nn 
army  of  100,0(10  men,  was  defeated  and  repelled,  and  Mo- 
hammed II..  who  sneered ed  him  in  1450,  had  no  better 
luck,  though  several  Albanian  chiefs,  wearied  by  the  con- 
tinual war,  left  Seandcrbcg,  and  even  joined  the  Turks. 
By  the  truce  of  14(11  he  kept  bis  paternal  heritage.  In  the 
following  year  he  went  to  Italy  to  aid  the  pope,  who  had 
formerly  aided  him  against  John  of  Anjou,  and  here  he 
gained  the  great  battle  of  Troja  (1462).  But  the  pope  per- 
suaded him  to  break  the  truce  with  the  Turks,  and  imme- 
diately after  his  return  home  the  war  against  Mohammed 
recommenced.  Again  the  Turks  were  worsted  in  several 
great  battles;  Seanderbeg  defeated  them  in  all  twenty-two 
times.  But  on  Jan.  17.  14(17,  he  d.  in  Lissa,  and.  although 
the  Albanians  continued  the  war.  the  spell  was  broken,  and 
the  country  finally  subjugated  by  Mohammed  1 1.  Kcander- 
beg's  /.//.  was  written  by  his  friend.  Marinus  Ilarletius 
(Frankfort.  1637),  and  by  Dr.  <*.  0.  Moore  (New  York,  1850). 

S<  amliano,  Italy.     See  APPENDIX. 

Scandiua'via,  known  to  the  ancient  Romans  under 
the  name  of  Scandia  or  Scandinavia,  a  namo  which 
probably  originally  belonged  to  Skone  alone,  the  southern- 
most, part  of  Sweden,  consists,  according  to  purely  physical 
features,  of  Norway,  Sweden,  and  Finland.  An  arm  of 
the  White  Sea,  running  through  to  the  Gulf  of  Finland, 
formerly  separated  Finland  from  the  plains  of  Russia,  ami 
this  epoch  is  probably  not  so  very distant,  as  in  the  penin- 
sula of  Finland  a  process  of  upheaval  is  still  going  on, 
amounting  to  about  four  feet  in  a  century.  Political  cir- 
cumstances have  connected  Finland  with  Russia,  and  the 
name  Scandinavia  now  generally  means  simply  that  penin- 
sula which,  comprising  Sweden  and  Norway,  stretches  be- 
tween Ion.  5°  (entrance  of  Sognefjord)  and  30°  50'  E.  |  Var- 
donns  at  the  entrance  of  Varangerfjord),  and  between  tat. 
55°  'JO'  (Falsterbo)  and  71°  11'  X.I  North  Cape  in  MageWi). 
The  isthmus  which  connects  Scandinavia  with  Finland  is 
7ii  -c-. graphical  mile-  broad  ;  at  all  other  points  the  coun- 
try is  surrounded  by  the  sea — N.  by  the  Arctic  Ocean,  W. 
by  (he  Atlantic,  S.  by  the  North  Sea,  which  communicates 
WTtb  the  Baltic  through  Sagerrak.  Kattegat,  and  the 
Sound,  and  B.  by  the  Baltic.  The  length  of  the  coast-line 
■mounts  to  600  geographical  miles  when  considered  as  a 

straight    line,  and    in    reality  to  al t  four    times    as    much. 

The    area    amounts    to    1600   geographical    sip  m.,  of   which 

8078  belong  to  Sweden,  5761  to  Norway,  and  the  rest  to 
Russia,  which  stretches  over  the  isthmus  into  the  penin- 
sula.   The  coast  formation  presents  great  varieties.     The 

northern  and  western  OOasti  are  rocky  and  sleep.  The 
wall-  of  the  mountains  which  traverse    the    peninsula    from 

the  North  Cape  to  Llndensss  rise  Immediately  and  nearly 
perpendicularly  out  of  the  sea.  which  enters  the  bmg,  nar- 
row, deep, fissure  like  valley  e  (/jfbrtfs),  carrying  the  largest 
vessels  far  into  the  interior  of  the  country.  The  entrances 
to  these  fjords  are  generally  girded  bya  multitude  of  larger 
and  minor  melt- islands,  the  so-called  SkUraaard.  Sogne 
rjord  and  Hardangerfjord  are  the  two  largos!  and  most 
beautiful  Qords  of  the  whole  coast;  the  Norto  Gape,  a  iteep 

wall  of  rock    1200  feel  high,  one  of  the  most  striking  points, 

and  Lofoten i  h  group  of  islands,  noticeable  as  the  principal 
scene  of  the  Norwegian  fishery.  The  climate  is  BO  mild,  on 
iiecount    of    the    presence    Of    thfl    8ulf    Stream,    that    up    to 


North  Cape  no  harbor  freezes.  The  southern  coast,  from 
Stavanger  to  Christianiafjoird,  shows  a  similar  formation, 
but  is  less  rioh  in  fish:  on  the  other  side  of  Christiania- 
fjord  the  fjord  formation  ceases,  but  the  steepness  and  the 

Sk'argaard  continue,  though  on  a  smaller  scale.  The  eat 
era  coast  stretches  for  100  geographical  miles  to  the  N. 
nearly  in  a  straight  line,  and  here  the  harbors  are  gener- 
ally -ituated  at  the  mouths  of  the  rivers.  With  respect  to 
its  surface  formation,  the  penin-ida  consists  of  two  divis- 
ions, of  which  the  one  comprises  that  part  of  Sweden  winch 
stretches  to  the  S.  of  a  line  drawn  between  the  lake  al 
Malar  and  Vcnern.  Tlii-  region  contain-  in  its  centre  a 
low  mountain  or  hill  land,  whose  middle  elevation  is  indi- 
cate.!  by  the   level   of  Lake   Writer.   272    feet     above    tic 

The  highest  point  of  this  mountain  district  i-  Tabergr, 

feet  high,  and  rich  in  iron.  The  plains  w  bleb  extend  to  all 
sides  are  fertile,  though  in  many  places  the  bottom  rock 
looks  through  the  thin  layer  of  pegi  and  nuin- 

berles.-  erratic  boulders,  often  nf  v 'mm        I  intensions,  are 

scattered  all  around.     Extensive  forest-  and  lakes  occupy 

the  rest  Of  the  surface.  In  general,  this  part  ol 
dinavia  bears  the  character  of  lowland.  The  other  divis- 
ion, on  the  contrary,  comprise?  the  mightiest  mountains 
of  Europe,  not  equalling  the  Alps  in  elevation,  but  covei 
ing  nearly  double  the  area.  The  Scandinavian  mountains 
form  a  continuous  plateau  without  any  chain  formation. 
To  the  W.  Ibis  plateau  breaks  off  so  abruptly  that  no  large 
river  could  be  formed,  and  the  watershed  i-  nowhere  more 
than  1  ^geographical  miles  distant  from  the  Atlantic  j  while 
to  the  E.  it  slopes  down  gradually  through  a  number  of 
terraces  to  tlie  coast -plains  of  the  Bothnian  <  J  ulf,  which  gen- 
erally are  about  10  geographical  miles  broad  and  covered 
With  forests  and  swamps.  This  terrace  formation  is  espe- 
cially apparent  in  the  courses  of  the  rivers,  which  generally 
expand  into  long  lakes,  and  then  pass  on  over  the  edge  of  the 
terraces  in  falls  and  rapids.  The  water-bed  hj  everywhere 
elevated  far  above  the  tree-line,  and  especially  around  Har- 
dangerfjord and  Sognefjord  it  bears  extensive  anowfields, 
from  which  magnificent  glaciers  descend,  often  close  to  the 
Atlantic.  It  consists  of  vast  plateaus  [fjrhl.  In  iiii,  or  uitl- 
der),  which  in  the  northern  part  arc  called  kjolen  ;  they 
arc  covered  with  meagre  pastures  or  swamps,  and  here  and 
there  single  peaks  arise,  called  hauba,  kaaoe,  or  find.  The 
valleys  are  narrow  and  deep,  often  cut  into  the  plateau  like 
glacier-fissures,  and  entirely  without  lateral  depressions  or 
passes — a  circumstance  which  makes  the  interior  commu- 
nication exceedingly  difficult.  In  consequence  of  this  sur- 
face formation  the  population  is  not  gathered  into  villages, 
but  scattered  in  single  houses  throughout  the  narrow  val- 
leys. The  average  elevation  of  the  Scandinavian  moun- 
tains ranges  in  the  N.  between  1000  and  2000  feet  ;  nor  are 
the  peaks  so  very  high,  Sulitelma,  the  highest,  reaching 
only  5796  feet.  Farther  to  the  S.,  however,  the  elevation 
increases.  In  the  Dovrcfjeld,  across  which  the  road  leads 
from  Christinnia  to  Trondhjein,  the  a\  erage  elevation 
amounts  to  8000  feet  ;  the  highest  point  of  the  road 
reaches  3726"  feet  :  the  snow-line  descends  to  .mm.hi  feet  ; 
and  the  highest  peak,  Sneehattan.  rises  7099  feet.  To  the 
S.  Vf\  of  Dovrefjeld  stretch  Jotunfjeld  and  Hardangerfjeld, 

with  an  average   elevation  of  -luiui    to i    f.  et,  and    here 

the  highest  peaks  rise  close  to  the  sea,  such  a-  Store  tJahl- 
b'lpiggen,  8017  feet.  Farther  to  the  S.  the  mountains 
gradually  decrease:  the  average  height  of  Byddcfjeld  is 
only  3000  feet.  The  Scandinavian  mountains  are  rich  in 
useful  minerals.  There  is  very  little  coal,  but  the  iron  ore 
is  inexhaustible,  and  the  Scandinavian  iron  is  of  excellent. 
quality.  (Nipper  is  found  in  Sweden  at  Falun,  and  in  Nor- 
way at  Roraas ;  silver  in  Sweden  at  Sala,  and  in  Norway 
at  Kongsbcrg.  The  main  body  nf  the  rock  consists  of 
granite,  the  upper  layer  often  of  mica-schist.  On  the 
southern  coast  of  Norway  urcon-syenite  appears  in  con- 
siderable extension,  he-ides  various  kinds  of  porphyry. 
On  the  north  western  and  southern  coasts  of  Norway  gray- 

wacke,  lime,  clay,  and  flint-Slate  are  found  ;  Tertiary  rocks 
appear  only  in  Skone,  and  here  alone  coals  are  found.  The 
water-supply  of  the  country  is  extraordinarily  rich:  an 
area  of  more  than  1000  geographical  sq.  m.  is  «o\  en. I  w  ith 
lake-,  swamps,  and  rivers.  The  south-eastern  slope  of  the 
mountains  sends  numerous  parallel  rivers  to  the  sea.  The 
'I'm  neu-Klv,  with  the  HuontO,  communicating  with  the 
Kalix;  the  Lulea,  PiteA,  I'mea.  and  Angermann  Blv;  also 
the    Dal-Blv,  the    largest   river   of  Sweden,  formed    by  two 

arms,  run  in  a  south-eastern  direction  i"  the  Baltic.    Prom 

tin-  southern  slope  of  the  mountains  comes  the  Klara  Flv, 
issuing  from  the   Ko'inund    Lake,  and    entering  the  Venern 

Lake.    After  leaving  this  lake  it  receives  the  name  of  Gifts 

Elv,  and  on  its  nav  to  the  Kattegat  it  forms  several  falls, 
of  which  the  Trollhattan  i-  the  most  remarkable;  an  im- 
mense canal  carries  vessels  by  it.     The  G-Iommen,  which 

forms  the  larLre-t  river  s\-leui  of  Seandina  \  iu.  rises    In 

vicinity  of  EtSraas,  expand!  at  varioui  places  into  lake-. 
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and  forms  near  ii-   month,  at  Prederiketadt,  the  foil  "I 

Barpfoas;  Its  largest  effluent  is  the  Longen.     Between  the 

Dovrefjeld  and  the  plateaus  around  Sognefjord  is  situated 

the  mull  lake..)  Lease,  at  mi  elevation  of  1830  feet    Prom 

it  jasue  to  the  W.  the  Kanncu.  which  tails  into  the  Uolde- 

fjord    sod   I"  the   B.    B.  the    Longon.   Ifhioh   rushes  down 

p  9nldbrand's  Valley,  expands  into  the  Mjtisen, 

ii,,.  largeel  lake  of  Norway,  and  assume-  the  name  ol  \  or 

„„.,,.  of  the  sonthem,  and  especially  of  the 

„,..,,  .  inaigniBoant    The  largest  lakes  of  Swe 

dan  an  the  Venern  (94.78  geographioal  sq.m.)»the  Wetter 

I,  and  the  Malar  1 22.23).     The  olimate  presents  great 

differences,  caused  bj  the  ertaneion  from  N.  to  S.  and  by 

the  higher  elevation  of  the  surface  i"  the  W.    'in  the  VY. 

•i,,.  annual  rainfall  amounts  t»  80",  in  Stockholm  to 

ii  i,  the  winter  i-  mild  ami  the  summer  oool,  while  in 

then  I, mate  ha-   a    in.. re  continental   character. 

Iii  Bergen,  January  shows  a  middle  temperature  of  +  1°  S' 
un.l -lulv  ..f  |  12  8",  while  in  Christiania,  January  shows 
a  mi. hill-  temperature  of  —  :>°0',and  July  of  13°  u",  and  in 
p»lUI1  6    I',  July  t  13°  "'• 

The  oldest  part  of  the  population  oonsists  of  Lapps  and 
Finn-.  who  earns  from  Finland   across  the  isthmus  and 

penetrated  a-  far  a-  the  reindeer  led.      They  confined thetu- 

ii  1  the  plateau-  of  the  S. ;  into  the  lir  for- 

aon  oovering  the  valleys  and  plains  the  animal  did 

,,.,   i, ..  ,  ,,,i.     Later,  a  Germanic  immigration  took  place, 

parti]  through  Denmark,  partly  across  the  Baltic     Under 

Violent  Straggles  the  Lapps  and  Finns  were  driven  hack, 
ami  this  movement  is  still  filing  on.  somewhat  in  the  same 
manner  as  in  tho  North  American  backwoods.  In  the 
rough  olimate  the  Germanic  tribes  developed  into  audacious 
warriors  and  pirates.  They  were  governed  by  a  number  of 
petty  kind's,  who  often  made  war  upon  eaeh  other,  but  also 
often  united  and  undertook  extensive  campaigns  to  foreign 
countn.  I.  The  Norwegian  tribes,  the  Normans,  becamo 
i  m  history  by  their  conquests  in  the  period  from  the 
ninth  to  tho  eleventh  eentury.  The  Swedish  pirates  were 
called  Warmer  or  Wariigcn  ;  thoy  appeared  in  Constanti- 
nople in  1048.  Christianity  met  with  great  opposition  in 
the  country.  It  was  first  preached  among  the  Swedes  in 
>_'..  b)  I  Danish  monk.  Ansgar.  In  Norway  it  began  to 
■pread  under  llarald  Haarfagre  in  the  beginning  of  the 
tenth  eentury.  and  it  was  thoroughly  established  in  the 
country  under  olaf  Trygveson  and  St.  Olaf,  who  died  in 
In.;.;.  Contemporar;  with  the  introduction  of  Christian- 
ity the  union  of  the  many  petty  kingdoms  began  to  take 
i.iaee,  and  two  empires.  Norway  and  Sweden,  were  estab- 
i.-he.l.  Tho  language  of  the  people  was  originally  one, 
represented  by  a  most  remarkable  literature,  and  still  living 
in  Ieeland,  but  it  afterward  branched  off  into  two,  Swedish 
and  Danish.  August  Niemann. 

Scandinavia, p. -v. andtp.,Waupacaco., Wis.   P.  1065. 

s.  .mil  iii.i  linn  Mythol'ogy  found  its  earliest  and 
most  authentic  representations  in  the  two  Bddas,  of  which 
the  elder  oonsists  of  weird  old  songs  compiled  by  Stemund 
Sigfusson  Frode  ( 1054-1 133) ;  the  younger,  of  prose  pieces, 
generally  ascribed  to  Snurre  Sturleson  (1178-1241).  Both 
of  these  two  sources  originated  in  Ieeland.  They  are  con- 
sequently of  Norwegian  deseent,  and  there  are  traces  of 
a  difference  between  the  Norwegian,  the  Swedish,  and  the 
Danish  conception.  ..!  that  mythology,  which  in  its  general 
features  was  common  to  them  all.  The  difference  seems, 
however,  to  have  arisen  simply  from  the  eircumstance  that 
in  certain  localities  u  preponderance  was  given  to  certain 
myth-,  a-  we  find  to  lie  the  case  in  Greece.  But  a  much 
deeper  difference  existed  between  the  mythology  of  the 
Scandinavian  people  and  that  of  the  kindred  raeo  in  Ger- 
many, though  it  i-  impossible  to  demonstrate  this  differ- 
ence in  detail-  on  account  of  the  entire  lack  of  authentic 
German  sources.  The  most  prominent  among  modem 
writers  on  Scandinavian  mythology  are  A.  Munch,  Nord* 
ioTsiwi  liiul'hi ,- ,  j  Hedenold  (Christiania,  1847);  Key- 
ser,  Nordnmadene*  ReUgi»\i*t"ifniniug  >  Hidi'il'iininin 
(Christiania,  1847)  j  N.  I..-,  tirundtvig,  Ifordent  Mythol 
,,,/,-  (Copenhagen,  1808  and  1832);  N.  M.  Petersen.  Aror- 
dUi  Myutologi  i  Copenhagen,  1849) ;  Jakob  Grimm,  DeutscAe 
GSttingen,  1835  i, 

Scandinavian  mythology  is  ob- 

ire  and  vague  when  i pare  1  with  that  of  the  Greeks. 

Ii-  i.l.a-  are  grotesque  when  thej  are  grand,  and  narrow 
when  they  are  really  BUggestive  and  ilenr.  Instead  of  the 
ik  Chaos,  into  which  order  entered  b\  the  separation 
between  heaven  and  earth,  the  Scandinavians  began  from 
the  emit  i  a.  ted  conception- <>f  a  North  and  a  South,  between 
which  an  sbj  ■  niao'a  ffop]  expanded.  The  sparks 
from  Muspelheim.  the  land  of  tire,  reached  tin-  ice-needles 
which  trickled  down  from  Xitlheim.  the  land  of  frost,  and 
from  tin-  oontaot  originated  life  in  the  form  of  an  immense 
giant,   Yiucr.   the   l.nlier  of  the  evil  race  of  the  Jotuns. 


Another  living  being  was  also  called  into  existence  by  this 
primitive  process  of  the  elements,  the  cow  Audhumbla, 
who  produced  Buri  by  licking  the  salty  ice  of  Nitthoim. 
From  Duri  descended  the  three  brothers,  Odin,  Vili.  and 
Vc  who  slew  Vmer  and  built  the  world  from  his  corpse. 
u|  In-  blood,  in  which  all  the  Jotuus  were  drowned  with 
the  exception  of  one  couple,  they  made  the  ocean;  of  his 
skull  the  sky.  on  which  sparks  from  Muspelheim  wore  lixed 
as  stars  :  of  liis  brains,  the  clouds :  of  his  bones,  the  moun- 
tains; of  his  tlcsh.  the  earth;  of  his  hairs,  the  forest,  etc. 
The  .lotuns,  tho  evil  race,  were  thrown  down  to  Utgard. 
Loki  was  their  chief.  The  Ascrs  (asu')i  the  gods,  ascended 
to  Asgard,  where  they  lived  in  Odin's  splendid  palace, 
Walhalla.  In  the  middle  Odin  built  iMidgard  from  the 
eyebrows  of  Ymer,  and  created  the  first  two  human  beings, 
Askar  and  Embla.  This  whole  world  fabric  was  sustained 
by  the  sacred  ash  tree,  Ygdrasil.  at  wdiose  root  sat  the  three 
goddesses  of  destiny,  nornir,  Urd  (what  is  completed  and 
has  passed),  Verdhandi  (what  is  just  now  being  born),  and 
Skuld  (what  shall  be  in  time  to  come). 

The  ideas  which  the  Scandinavians  entertained  with  re- 
spect to  that  which  would  take  place  after  death  and  at  the 
end  of  the  world  are  much  more  distinct  and  impressive. 
Thev  believed  firmly  in  the  immortality  of  the  soul,  or 
rather  in  a  future  life;  and  this  belief  formed  the  funda- 
mental rule  for  their  whole  moral  conduct.  He  who  was 
brave  and  fell  on  the  battle-field  was  led  by  the  Walkyries 
to  Walballa,  where  he  lived,  together  with  the  gods  and  tho 
heroes,  in  great  enjoyment.  But  ho  who  was  a  coward  and 
died  on  the  straw-sack  would  be  thrown  down  into  Ilel- 
heini,  the  realm  of  shadows,  where  Ilel  reigned,  the  daugh- 
ter of  Loki,  more  blue  than  flesh-colored,  and  with  vipers 
crawling  around  her  skull.  These  ideas  bore  absolute  sway 
over  the  life  of  tho  ancient  Scandinavian  people — not  so 
much  because  they  represented  moral  ideals,  arrived  at 
after  long  observation  of  life  anil  deep  pondering  over  its 
meaning,  as  because  they  expressed  the  ruling  passions  of 
tho  race.  Life  in  Walballa  was  simply  a  continuation  and 
glorification  of  life  on  earth.  But,  singularly  enough,  the 
ancient  Scandinavians  did  not  believe  that  Walballa  would 
last  for  ever.  Although  there  are  evident  traces  of  influ- 
ence from  Christianity  in  the  form  in  which  the  ideas  of 
the  fall  of  the  Asers  have  come  down  to  us,  there  must, 
nevertheless,  have  been  an  opening  for  such  an  influence 
in  the  original  system  ;  and  it  is  probable  that  the  old  doc- 
trine of  the  norns  at  the  root  of  all  existence  has  formed 
the  links  of  connection  or  transition. 

With  Odin  (Ang.-Sax.  Wodan,  whence  Wednesday)  and 
his  wife  Frigg  (whence  Friday)  in  Asgaard  there  lived  Thor 
(whence  Thursday),  the  god  of  the  thunder,  who  had  a 
girdle  around  his  loins  which  doubled  his  strength  when 
he  tightened  it,  a  hammer  in  his  hand  with  which  he  cleft 
tho  mountains  and  crushed  the  Jotuns,  and  a  carriago 
which  was  heard  through  the  whole  world  when  he  drovo 
it  over  the  sky  ;  Tyr  (whence  Tuesday),  the  god  of  war, 
with  an  artificial  hand  of  iron,  having  lost  the  natural  one 
in  a  wager  with  Loki ;  Heimdal,  who  stood  on  the  rainbow 
watching  the  entrance  to  Asgaard.  and  who  could  hear  the 
grass  grow  and  see  a  thousand  miles  into  the  depth  of  the 
night ;  Freya,  the  goddess  of  beauty  and  love,  who  drove 
a  span  of  doves  and  made  all  plants  blossom  when  she 
looked  at  them  ;  -fEgir,  the  god  of  the  sea;  Bragi,  the  god 
of  poetry  ;  Frey,  the  god  of  the  winds ;  and  others.  Loki, 
the  principle  of  evil,  was  by  descent  a  Jotun,  but  on  ac- 
count of  some  mysterious  transactions  with  Odin  at  the  be- 
ginning of  time  he  had  access  to  Walballa,  where  he  did 
all  the  mischief  he  could;  he  was  the  cause  of  its  fall.  It 
was  foretold  that  if  Baldur,  the  son  of  Odin  and  Frigg, 
died,  the  Asers  would  perish.  Warned  by  bad  dreams,  F'rigg 
went  around  and  asked  everything  to  swear  that  it  would 
do  Baldur  no  harm.  The  rocks,  the  sea,  the  clouds  swore; 
all  things,  living  and  lifeless,  took  the  oath.  Only  the 
mistletoe  was  forgotten.  Loki  knew  it,  grasped  the  tree, 
and  made  a  spear  of  it.  Meanwhile,  in  Walhalla  the  gods 
determined  to  try  the  power  of  the  oath.  Thor  threw  his 
hammer  against  Baldur,  Tyr  hit  him  with  his  sword,  but 
Baldur  was  invulnerable.  Then  Loki  asked  Hodur,  Bal- 
dur's  blind  brother,  to  thrust  a  spear  after  Baldur,  and 
reached  him  that  made  of  the  mistletoe.  Hodur  threw  it, 
and  Baldur  fell  dead  on  the  floor.  Immediately  the  Jotuns 
and  all  the  monsters  of  nature  arose  against  the  gods,  and 
a  war  began  between  Niflheim  and  Walhalla.  The  suns 
and  the  stars  took  fire  and  burnt  up;  the  earth  sank  to  the 
bottom  of  the  ocean,  and  all  living  beings  on  it  perished; 
the  Asers  were  killed,  and  the  end  of  the  world  bad  come. 
Bui  out  of  the  sea  anew  heaven  and  a  new  earth  would 
arise,  in  which  the  All-father  should  reign,  and  he  would 
pas-  a  new  judgment  upon  men — not  according  as  they 
were  brave  or  cowardly,  but  according  as  they  were  good 
or  bad. 

It  can  hardly  be  doubted  that  this  last  tale  of  the  fall 
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of  the  Asers  was  formed  under  influences  from  Christian- 
ity;  but,  on  the  other  hand,  it  is  also  certain  that  there 
was  in  the  original  .Scandinavian  paganism  not  an  element 
of  skepticism,  such  as  sprang  up  very  early  in  the  Greek 
mythology,  but  a  longing  beyond  Walhalla,  an  instinctive 
feeling  that  the  Asers,  with  all  their  magnificent  Splendor 
of  victory  and  conquest,  with  all  their  boundless  energy 
and  vigor,  with  all  their  stern  dignity  and  justice,  were 
QOt  the  highest  form  of  the  highest  truth.  The  old  Nurse- 
man  confided  more  in  himself  than  in  his  gods.  He  held 
festivals  in  honor  of  them,  and  made  magnificent  sacrifices 
to  tin-in  of  9fl  horses,  \)lJ  dogs,  !m  cocks,  and  it'J  slaves;  but 
ho  had  no  priests,  no  Eleusinian  mysteries,  no  oraoles,  no 
temples  or  theatres,  no  processions  with  songs  and  dances. 
In  the  din  of  the  battle  he  felt  the  presence  of  the  gods, 
and  in  his  rapture  he  saw  the  doors  of  Walhalla  Hung  open 
to  his  view.  IJut  when  he  sat  at  home  and  the  trance 
was  over,  a  sad  and  sombre  aspect  spread  over  him,  and 
over  his  gods  too.  He  became  restless,  cynical,  and  cruel, 
and  he  knew  of  no  other  cheek  to  his  passions  than  his 
pride.  CliEHKNS  PETERSEN. 

Scanso'res  [Lat.,  from  acanderet  '*  to  climb"],  an 
order  of  fords  popularly  known  as  climbers,  distinguished 
by  having  the  toes  in  pairs,  two  before  and  two  behind, 
thus  facilitating  the  habits  from  which  they  derive  their 
name.  The  most  important  members  of  this  are  parrots, 
toucans,  cuckoos,  and  woodpeckers. 

S" -;i|th  i«i|hmI  id;r  [from  Lat.  ecapkioptu  ;  (Jr.  aKanreiv, 
to  "  dig,"  and  Troii?,  "  foot  "],  a  family  of  amphibians  of  the 
order  Salientia  or  An  lira,  comprising  forms  somewhat  re- 
sembling in  superficial  appearance  toads,  but  quite  different 
anatomically.  According  to  Prof.  Tope,  they  have  pro- 
ccelian  vertebra1,  "no  costal  elements  or  coccygeal  dia- 
pophyses  ;  diapophyses  of  the  ninth  vertebra  much  dilated, 
thin,  and  triangular;  coccygeal  style  without  condyloid 
articulation,  its  axial  portion  restricting  that  of  the  sacrum 
and  connate  with  it;  external  metatarsi  bound;  distal 
phalange  continuous,  simple.  Manubrium  cartilaginous. 
Tongue  nearly  entire."  Almost  all,  too,  have  the  cunei- 
form bone  developed  as  a  shovel-like  process,  by  means  of 
which  they  arc  enabled  to  excavate  the  earth  with  consid- 
erable facility  ;  in  allusion  to  which  the  family  has  been 
named.  They  are  mostly  nocturnal  animals,  and  arc  very 
rarely  to  be  seen.  In  accordance  with  this  nocturnal  habit, 
the  pupils  of  the  eyes  are  vertical.  The  family  is  repre- 
sented chiefly  in  the  U.  S.,  in  which  are  three  species  of 
Scaphiopiu  and  two  of  8pea.  The  genera  Didocvs,  Pelo~ 
bnte»t  and  (htUHpt*  of  the  palmarouo  region  (Europe,  etc.) 
also  belong  to  the  family,  and  one  species  of  Spea  is  found 
in  Mexico.  The  only  species  found  in  the  Eastern  IT.  S. 
is  SoaphiopuB  Holbrookh.  Theodore  Gill. 

Scaph'oid  [(*r.  a^ctyif,  "boat,"  and  e!5os,  "  likeness  "] 
or  Navic'ular  Bone,  a  name  applied  to  one  of  the  bones 
of  the  wrist,  and  another  of  the  foot,  named  from  a  fancied 
likeness  to  a  boat  (Lat.  navicula)* 

Scap'ula  [Lat.],  the  shoulder-blade,  a  bone  of  the  an- 
terior or  upper  extremity,  forming  part  of  the  shoulder. 
It  is  regarded  us  a  pleurapophysis  of  the  occipital  (fourth 
cephalic)  vertebra.  In  man  and  nearly  all  mammals  it  is 
[save  in  exceptional  eases)  firmly  united  to  the  coraooid 
bone,  which  is  regarded  as  a  process  of  the  scapula,  though 
representing  a  lueapophysis  of  the  occipital  vertebra.  The 
dorsum  of  the  scapula  is  marked  by  a  prominent  keel  or 
spine.  The  scapula  is  developed  from  seven  centres,  ami 
is  in  man  not  fully  ossified  till  the  twenty-fifth  year  of  life. 

Scap'lllar  [Lat.  tcopu/oru],  (1)  a  garment  worn  by 
lay  brethren  and  professed  monastics  of  various  Roman 
Catholic  orders.  It  is  a  long  piece  of  serge,  one  end  of 
whiih  falls  in  front  and  another  behind  the  wearer.  Its 
size,  color,  and  proportions  vary.  (2)  A  small  concealed 
emblem  worn  by  many  Roman  Catholics,  who  bind  them- 
selves to  a  certain  round  of  religious  exercises  called  the 
"  Devotion  of  the  Scapular."  There  are  several  scapulars, 
08  that  of  the  Passion  and  that  of  the  Seven  Sorrows  of 
Mary,  but  the  original  one.  that  of  Our  Lady  of  Mount 
Carmel,  was.  it  is  claimed,  revealed  by  the  Virgin  to  the 
blessed  Simon  Stock,  an  English  Carmelite  and  general  of 
that  order,  who  died  in  1205. 

Scaraba*'us  [Lat.,  "  beetle"],  in  ancient  art,  a  figure 
of  a  beetle,  often  worn  as  a  oharm  or  seal.  Egyptians, 
Phoenicians,  Etruscans,  ami  Romans  reverenced  the  scar- 
abauis.  The  Egyptians  frequently  made  searabui  three  or 
lour  feet  long.  They  were  made  of  gold,  precious  gems, 
granite,  porphyry,  and  many  other  materials.      Beetles  are 

often  found  embalmed  in  Egypt.  They  an-  of  four  or  five 
Species  of  the  genus  Ateuokttt,  all  in-eets  which  erJolosG 
their  Oggfl  in  a  ball  of  Nile  mini.  It  is  supposed  that  the 
Egyptians  regarded  the  ball  as  a  symbol  of  the  earth. 
Tiny  also  thought  that  all  searahu'i  were  males.  Hence, 
the  aearaba'us  was  the  symbol  of  the  paternal  principle  in 


nature.  Some  of  the  Gnostics  also  revered  the  scaraba-us. 
SCARABJBUS  is  also  the  mime  of  a  genus  of  beetles,  the 
type  of  a  family  (Searaba-udaj)  to  which  the  sacred  scara- 
ban  belong. 

Scarborough,  town  of  England,  in  Yorkshire,  on  an 
inlet  of  the  North  Sea,  hac  b  good  harbor  protected  by  a 

high  promontory.  Its  mineral  ^primrs  enjoy  a  high  rep- 
utation, and  the  city  is  much  frequented  by  fashionable 
visitors,  on  account  both  o|  these  Springe  and  its  sea-bath- 
ing. A  considerable  trade  in  com,  butter,  salt  fish,  and 
bacon  is  carried  on.  I*.  24,259. 
Scarborough,  p. -v.  and  tp.,  Cumberland  so.,  Me.,  on 

Atlantic  Ocean  and  on  Boston  ami  Maine  II.  R.      I\  lfV.IL>. 

Scarborough,  p. -v.,  Ossining  tp..  Westchester  co., 
N.  Y.,  on  Hudson  River  and  Hudson  River  R.  R; 

Scar'ida*  [from  the  old  Latin  and  Creek  name,  Scartu, 
of  one  of    the   species],   a  family    of    tell sphalous    fishes 

well  represented  in  the  tropical  seas  by  forms  generally 

known  under  the  name  of  parrot-fishes,  from  .-'.me  resem- 
blance of  their  mandibles  to  the  bill  of  a  parrot.  The 
body  is  oblong  and  compressed)  the  scales  large  and  oy- 

cloid;  the  lateral  line  interrupted  behind;  the  head  com- 
preesed ;  the  cheeks  unprotected  ;  the  opercula  normal  and 
unarmed;  the  nostrils  double;  the  mouth  terminal  and 
with  a  short  lateral  cleft;  the  jaws  well  exposed,  ami  with 
the  teeth  soldered  to  them,  so  that  they  form  a  cutting 
edge,  but  with  imbricated  scries  of  older  worn  teeth  :  palate 
smooth;  branchial  apparatus  confluent  below;  branchio- 
stegal  rays  tive;  dorsal  single,  with  a  longer  anterior  spi- 
nous part  (containing  nine  spines],  and  a  shorter  posterior 
portion  (with  ten  articulated  rays:;  anal  tin  corresponding 
to  the  posterior  half  of  the  dorsal,  and  provided  with  two 
spines  and  eight  soft  rays;  caudal  distinct  j  pectorals  with 
branched  rays;  ventral 6  thoracic,  with  one  Bpine  and  live 
soft  rays;  the  lower  pharyngeal  bones  are  ossified  to- 
gether in  a  solid  mass  ;  the  superior  pharyngeal  apparatus 
is  represented  only  by  the  third  bone  of  the  typical  series, 
and  those  of  the  opposite  sides  are  united  and  are  con- 
nected by  a  sliding  articulation,  with  the  much-enlarged 
fourth  superior  branchihyals :  the  vertebral  column  has 
eleven  abdominal  and  fourteen  caudal  vertebra;.  The 
family  is  remarkable  tor  its  homogeneous  character,  and  es- 
pecially for  the  constancy  in  the  number  of  the  rays  of  the 
dorsal  and  anal  fins.  About  130  or  1  Hi  species  are  more  or 
less  known,  and  these  have  been  distributed  among  five 
genera — viz.  Scarue,  Scariekthyat  Callyodan,  Callvodmi- 
tichtfu/x,  and  Paeudoacarui /  about  1(10  of  the  species  be- 
long to  the  last-named  genus,  and  about  It  to  the  first  one. 
The  species  are  confined  to  the  tropical  regions,  and  in 
these  latitudes  are  everywhere  to  be  found  on  coral-reefs 
and  among  the  groves  of  coral.  They  are  reported  to 
browse  upon  the  coral,  which  they  cut  by  means  of  their 
strong  trenchant  jaws. 

A  species  of  the  family  (Scarus  rrrtensin)  was  one  of  the 
most  celebrated  fishes  of  the  ancients.  It  was  known  to 
the  (ireeks  and  Latins  under  the  name  a^apo?  or  tcariUj 
and  was  the  subject  of  several  fables;  it  was  believed  to 
ruminate  its  food,  and  was  celebrated  for  the  skill  with 
which  it  evaded  the  toils  of  the  fishermen.  According  to 
some  ancient  authors,  when  one  was  taken  by  line  the 
others  aided  it  and  cut  the  line ;  or,  if  it  was  caught  in  the 
meshes  of  a  net,  its  companions  endeavored  to  draw  it  out 
by  its  tail,  or  one  of  them  presented  to  the  captive  its  own 
tail,  so  that  he  might  pull  the  bitter  out.  The  species,  it 
was  believed,  was  originally  not  found  in  the  Italian  seas, 
although  it  was  abundant  in  the  Crccian  Archipelago  and 
the  Sicilian  waters;  but  in  the  reign  of  Claudius,  accord- 
ing to  Pliny,  Optatus  Klipertius  introduced  it  into  the 
Italian  sea  between  OstU  ami  Campania,  where  for  five 
years  it  was  assiduously  protected,  and  afterward  became 
abundant.  It  was  regarded,  at  least  for  a  time,  as  being 
the  very  first  of  fishes  (Galen  says,  "  Nunc  §earo  <{<itnr 
principahu"),  and  even  its  excrements,  far  from  being 
rejected,  were  regarded  as  enhancing  its  value,  and  were 
cooked  with  it.  Although  still  esteemed,  it  docs  not  enjoy 
the  same  reputation  as  formerly.  What  is  true  of  this 
species  must  also  be.  to  a  great  extent,  of  all  the  members 
of  the  families,   as   they  are  very  closely   related  to  cadi 

other.  Theodore  Gill. 

Scarlati'na  [N.  Lat.],  or  Scarlet  Fever,  one  of  the 

acute  eruptive  or  exanthematous  levers.  Chielly  a  disease 
of  childhood,  with  immunity  for  adults  increasing  as  the 
period  beyond  puberty  lengthens.  It  i-  an  infectious  dis- 
ease, but  propagated  often  by  contagion  or  close  aggrega- 
tion of  children,  as  in  schools,  asylums,  or  at  play  ;  there- 
fore occurring  Sometimes  in  local  epidemics  :  at  other  times 
with  a  graver  typo  and  great  mortality,  involving  whole 
communities.  In  different  individual  cases,  as  well  as  dif- 
ferent seasons  and  epidemics,  it  a>>nmc>  variable  degrees 
from  a  trivial  disorder  to  a  malignant  and  hopeless  attack. 
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However,  n..  sue  ii  without  danger.    While  in  the  well- 
defined  scarlatina  tore  throat,  lii till  rerer,  and  the 
t.ru,,,  .   present,  in  the  un<ltjvi-loped 

an. I  trivial  attack  the  kidneys  are  perhaps  equally  Liable  to  be 
■arieasly  involved.  Physicians  reoognue  three  marked  van - 
,  simple  soarlel  (ever,  in  irhloh 
the  "rash"  or  eruption  ia  fairly  developed,  the  patient 
comfortable,  and  complications  .1"  nol  axial ;  (!)  ■•  arlatina 
aammota,  where  an  unuaual  soreness  of  the  throat,  with 
.  ido  membrane  resembling  diphtheria,  is 
.,r,..,  ,  \alina   (a«M,  a    latent   form,  where  the 

eruption  may  be  absent  or  doubtful,  but  grave  injury  is 
rlatinaJ  poison  in  the  blood  to  the  ncrve- 
-'  ..r  the  kidneys.     Like  other  contagious  diseases, 
itina  has  it-  period  of  "  inoubation  "  or  development ; 
four  to  -i\  .lay-  usually  intervene  between  exposure  and 
the  consequent  attack.     The  rever  develops,  sometimes  a 
simple  and  steady  rise  of  temperature,  more  often  with  pro- 
leeule  vomiting,  nervous  excitement,  and  exhaustion  in- 
dioative  of  a  powerful  impression  on  the  nervous  centres. 
The  temperature  may  rise  to  H>1°  or  107°  P.,  higher  in 
fatal  eases.     The  throat  it  alreadj  Borid  and  tender,  the 
tongue  studded  with  sensitii  a  red  papilla).     At  the  end  of 
twenty  four  hours  of  ttn  er  the  eruption  appears — an  efflor- 

snoe  posed   al   Brsl  of  minute  red  points  upon  a 

tlushe.l  surface,  and  later  of  a  uniform  scarlet  hue.  It  de- 
upon  the  body  and  neck  before  the  face, being  espe- 
cially developed  over  the  upper  halt"  of  the  back.  Tin ■  I  a. ■.- 
and  lower  extremities  arc  soon  involved,  and  the  cuticle, 
destroyed  by  the  high  temperature  of  the  surface,  may 
begin  to  fall  by  the  fifth  day.  This  process  of  ••  desquama- 
tion*' varies.  In  mild  cases,  when  sponging  or  bathing 
has  been  employed  to  allay  fever,  no  flaking  or  falling  of 
the  cutiole  is  seen.  In  others  it  may  slowly  separate  in 
-hre. Is  and  patches.  Still  again,  the  cuticle  covering  fin- 
gers and  toes  may  exfoliate  intact,  forming  perfect  casts  or 
like  the  linger  of  a  gloi .-.  liming  an.l  following  this  defl- 
ation danger  is  greatest  of  acute  inflammation  of  the 

kidneys,  tl desquamative   nephritis"  constituting  the 

most  serioufl  sequela  oi explication  of  scarlet  fever.  Sear- 
let  fev.r  is  a  grave  disease.  The  mortality  is  very  variable, 
from  1  in  S  to  1  in  25,  according  to  class  of  patients  an.l 
type  of  epidemics.  The  chief  causes  of  death  are  early  con- 
vulsions, diphtheritic  throat  complications,  and  uraemia 
poison  and  dropsy  from  implication  of  the  kidneys.  Scar- 
latina is  chiefly  to  he  distinguished  from  measles,  since 
these  are  I  he  two  prominent  eruptive  fevers  of  childhood. 
It  lacks  the  early  developments  of  measles — watery  eyes, 
sneezing,  cold  in  the  nose,  loaded  tongue — and  presents  its 
inplion  two  days  earlier  than  that  of  measles. 

(1 )  In  scarlet  fever  treatment  is  chiefly  directed  to  con- 
fining the  temperature  within  limits  by  the  use  of  aconite, 
diaphoretic  drinks,  blanketing,  frequent  sponging,  or  even 
the  wet  pack.  (2)  To  favoring  the  action  of  the  kidneys 
by  digitalis  and  emollient  alkaline  drinks,  as  flaxseed  tea 
an  t  soda.  The  inunction  of  lard,  practised  by  the  Ger- 
mans, an.l  of  butter  of  cacao,  protect  the  skin  and  guard 
the  kidneys  from  congestion,  i  :i  I  To  maintain  the  strength 
and  counteract  the  poison  of  the  disease.  Quinine  and 
tincture  of  iron  arc  chiefly  indicated,  in  free  and  frequent 
doses.  Sulphite  and  sulpho-earbolate  of  soda  and  salicylic 
acid  may  be  administered  for  their  antiseptic  effect.  Lib- 
eral liquid  diet  throughout,  and  mild  alcoholic  stimulus 
when  convalescing.  The  throat  may  require  cold  gargles. 
and  disinfecting  sprays.  Secondary  kidney  disorder — 
dropsy  and  scanty  urine — calls  for  dry  cups  over  the  kid- 
neys, the  hot-air  bath,  elaterium  as  a  purge,  digitalis,  and 
alkaline  diuretics. 
E.  Darwth  Hrnsox,  Jr.    Revised  by  Wn.i.Ann  Parker. 

Scarlat'ti  |  Albssaxdro),  b.  at  Trapani.  Sicily,  in  1649  : 
brought  his  first  opera  <»n  the  stage  in  1680  in  Rome  in 
the  palace  of  Queen  Christina  of  Sweden;  lived  afterward 
alternately  in  Rome  and  Naples  ;is  chapel-master;  com- 
pose  I  11^  operas,  of  which  only  the  titles  of  20  are  known. 
.  :;iiiui  cantatas,  and  minor  pieces.  D.  in  Maples 
Oct.  24,  1725.  He  was  the  inventor  of  the  overture,  and 
the  first  composer  who  gave  to  orchestral  accompaniment 
an  at  ign. —  His  Bon,  Domenico  Scarlatti, 

b.  Ills;;,  .1.  1759,  was  consider  1  the  greatest  pianist  of  his 
time,  held  positions  in  Madrid  and  Lisbon  as  court-pianist, 
and  composed  operas  and  many  pieces  for  the  piano. 

Scarlet  Fever*    See  S<  na  \ti\v. 

Scarlett    Sir  Jambs).    Bee  Ibihseb,  Lord. 

Scarlett  Sir  Javbb  Yorkb),  son  of  the  first  Lord 
Abinger,  b.  in  Bngland  Fib.  1.  1799;  educated  at  Eton 
and  at  Trinity  Collage,  Cambridge;  entered  the  army  in 
lslv:  colonel  1851  :  major-general  of  cavalry,  and  distin- 
guished himself  at  Balaklavn :  obtained  command  of  the 
entire  cavalry,  and  was  knighted  1865;  adjutant-eencral 
1800,  lieutenant-general  1862.    D.  at  Burnley  Dec.  0. 1871. 


Scar'pa  (Antonio),  b.  at  Castello-Motta,  Friuli.  June 
13,  17  17;  studied  medicine  at  Padua;  travelled  exten- 
siv  elv  :  vv;i-  appointed  professor  of  anatomy  at  Modena  in 
1772!  and  in  [783  al  l'avia.  where  he  d.  Oct.  SI,  1832.  lie 
was  considered  one  of  the  greatest  anatomists  of  his  time, 
and  many  important  questions  of  the  science  were  settled 
by  bisworks,  Anatomic*  Disqu/iritionMdt  Audituet  OI/u<tn 

,,17-''    .      /,..      ;i      A.  CC../-.OM  .'<     ad    ilht>itrttn(itim     Iliitoriam 

Gardiacordum  rVervorum  (1784),  De  Anatomia  el  Patholo~ 
ota  0—ium  (1827),  SuW  Anemruma  (18U4),  Suit1  Ernie 
(1807). 

Scar'pantO,  an  island  in  the  Mediterranean,  "2  miles 
long,  8  miles  broad,  between  Rhodes  and  Crete,  belonging 
to  Turkey.  It  consists  mostly  of  naked  rocks,  whose 
highest  peak-  rise  1000  feet.  Its  Inhabitants,  numbering 
about  5000,  are  mostly  engaged  in  carpentering. 

Scarron'  (Padi  I,  b.  in  Paris  in  1610  of  a  good  family  ; 
was  destined  for  the  Church,  but  spent  his  youth  in  the 
grossest  dissipations,  and  was  in  1637 Overtaken  by  paraly- 
sis, which  for  ever  deprived  hiin  of  the  use  of  bis  legs.  He 
now  took  up  literature  as  a  means  of  subsistence,  and  de- 
veloped a  bri'liant  talent  for  burlesque.  His  comedies  and 
poems  are  now  forgotten,  but  his  L'Enfide  Travettie  (1648), 
Mti:iirina<!>    illil'.ll,  which  cost  him  the  pen-ion  Anne  of 

Austria  loci  bestowed  upon  him.  and  especially  his  Roi 

tique  (1651;  translated  into  English  by  Oliver  Gold- 
smith. 1777.:,  became  literary  type-,  ami  are  -till  read  with 
interest.  In  1652  he  married  Francoiso  d'AubignS,  after- 
ward Madame  Maintenon,  and  she.  as  well  as  the  irresist- 
ible humor  of  her  lame  husband,  made  their  home  a  ren- 
dezvous for  all  the  Parisian  wits,  who,  however,  hnd  to 
contribute  to  the  maintenance  of  the  establishment,  as 
Scarron  always  wanted  money  and  was  a  consummate 
beggar.  D.  at  Paris  in  1660.  Complete  edition  of  his 
works  in  Id  vols,  by  Bruzen  de  la  Martinicro  (1737). 

Scars'dale,  p. -v.  and  tp.,  Westchester  CO.,  X.  Y.,  on 
New  York  an.l  Harlem  R.  R.     P.  517. 

Scau'rus  [signifying  a  person  who  has  a  defect  in  his 
ankles  or  feet],  the  cognomen  of  a  patrician  family  in  an- 
cient Rome  belonging  to  the  jEmilia  gens.  The  family 
was  poor  and  lived  in  obscurity,  when  it  was  suddenly 
raised  into  wealth  and  notoriety  by  MARCUS  ..Emiliis 
Scums,  b.  in  163  E.  c.  His  father  was  a  dealer  in  coal 
on  a  small  scale,  but  he  himself  studied  eloquence;  served 
in  the  army:  was  prmtar  urbamu  in  120,  consul  in  115, 
censor  in  109,  consul  again  in  107,  and  left  an  immense 
fortune  to  his  son.  In  111  he  accompanied  the  consul 
Bastia  to  Africa  as  his  legate  in  the  war  against  Jugurtha. 
Both  received  largo  sums  from  the  Xumidian  king,  to  whom 
the  consul  granted  a  peace  on  very  favorable  conditions. 
In  Rome,  however,  indignation  grew  very  hot.  and  Bestia 
was  arraigned,  while  Scaurus  secured  for  himself  a  seat  in 
the  committee  of  investigation.  He  was  always  more  cau- 
tious in  concealing  his  crimes  than  rash  in  indulging  his 
vices  :  that  is  the  principal  feature  of  his  character.  D. 
about  89  B.  r.  With  his  descendants  the  family  rapidly 
declined  and  soon  became  extinct. —  His  son,  Miners 
iBtfiLius  Scaurus  II..  a  stepson  of  Sulla,  committed  the 
same  crimes  as  his  father,  hut  be  lacked  his  talent  of  con- 
cealing them.  He  received  a  large  bribe  in  Judrca  from 
Aristobulus,  committed  the  most  outrage.. n-  extortions  in 
Sardinia,  perpetrated  frauds  in  the  elections,  etc.  For 
some  time  he  escaped  punishment  through  bis  powerful 
connections  and  by  squandering  large  portions  of  his 
wealth  on  the  entertainment  of  the  people;  finally,  he  was 
exiled. — His  son,  Marcis  JEmiliis  BOAUSMS  III.,  sold 
Sextos  Pompey.  his  half-hrother.  to  the  generals  of  Mark 
Antony  in  35  B.CJ  and  bis  son.  MawerCUS  .Kvm.irs  Sr/At:- 
nrs.  the  last  Scaurus.  committed  suicide  in  34  A.  D.,  having 
been  accused  of  high  treason,  adultery,  etc. 

Scelidosaurida?.     See  Arrr.Nnix. 

Sce'nery  Hill,  p.-v.  and  tp.,  Washington  co.,  Pa. 

Scep'ticism,  in  philosophy  [<riceirro»i<".  "  to  look  about 
carefully  "],  is  the  doctrine  which  sets  up.  as  its  highest 
principle,  doubt  or  suspense  of  judgment  in  view  of  the  con- 
tradictory nature  of  phenomena.  It  endeavors  to  establish 
the  subjectivity  of  all  cognitions,  and  to  show  their  incom- 
patibility with  each  other:  it  infers,  as  a  consequence,  the 
impossibility  of  knowing  truth,  anil  takes  its  stand  simply 
and  solely  upon  its  own  individuality.  Scepticism  there- 
fore deepens  and  intensifies  mental  independence,  and  is 
regarded  as  a  necessary  clearing  up  preparatory  to  philo- 
sophic thinking.  At  least  since  the  time  of  Descartes  this 
has  been  the  case,  and  some  writers — as  Herbart.  for  ex- 
ample— insist  upon  the  point  that  all  beginning  in  philos- 
ophy is  sceptical,  and.  on  the  other  hand,  that  all  scepti- 
cism is  elementary  philosophy.  It  is  most  important  to 
note  that  all  scepticism  is  based  upon  the  observation  of 
method,  and  in  this  respect  is  a  higher  activity  of  the  mind 
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than  the  mere  dogmatism  which  it  attacks.  All  modern 
philosophy  is  a  struggle  to  found  itself  upon  method,  and 
thus  to  place  its  structure  above  the  assaults  arising  from 
scepticism.  Its  arguments  emanate  neither  from  the  stage 
of  sense-perception  nor  from  thai  of  simple  reflection — i.e. 
neither  from  the  first  nor  BOCOnd  intention  of  the  mind,  BO- 
oalled,  but  from  a  third  intention,  a  perception  not  of  ex- 
ternal objects,  nor  of  bj ie    01  genera,  bul  a  perception  of 

tiie  activity  or  process  of  reflection  itself.  Hence,  simple 
common  sense,  alike  «ith  the  deepest  speculative  insight, 
may  lie  attacked  and  undermined  Ly  sceptici-m.  hut  scep- 
tical arguments  oan  have  no  freight  except  for  those  minds 
that  abandon  other  points  of  view  and  gii  0  attention  to  the 
method  of  cognition. 
The  ancient  scepticism  is  directed  against  sense-peroep 

tion,  and  usually  eon nts  I'ynho  of  Blis  as  its  founder. 
Grorgiaflj  the  Sophist,  had  reached  the  doctrine  of  nihilism  : 

nothing  exists;  nothing  oan  be  known  if  it  does  exist. 
Socrates  had  asserted  that  he  knew  only  that  he  knew 
nothing.  The  Bfegarlan  Btilpo  had  shown  the  contradic- 
tions in  sense-perception  involved  in  predicating  universals 

of  individual  objects.  The  scepticism  of  the  second  and 
third  schools  of  tin-  Middle  Academy,  founded  respectively 

\>y   Arri'sihiuH  and  I 'aincades,  was  of  a  modified  type.      But 

1'vrrho,  who  -rem-  io  have  learned  much  from  Sttlpo,  de 
veloped  scepticism  as  a  system  of  philosophy,  and  made 
universal  don  I  it  the  highest  principle,  and  ino\rj  (suspension 
of  judgment)  and  arapagia  (tranquillity  of  mind,  imper 
turhahility)  the  practical  objects  to  he  attained.  Wit  h 
1'yrrho,  'I'iinon  the  Sillograph  and  .'Enc-ideinus  are  reck- 
oned as  the  representatives  of  the  old  sceptics.  The  last- 
named  collected  I'vrrho's  arguments  in  the  form  of  ten 
trope-,  as  follows :  Knowledge  of  truth  is  uncertain,  because 
of  the  difference  (1)  in  the  organisation  in  animals  result- 
ing in  different  modes  of  knowledge  (how  can  we  decide  ?) ; 
(2)  in  (ho  human  constitution  in  tastes,  feelings,  desires, 
capacities,  etc. ;  (3)  in  the  structure  of  the  organs  of  sense, 
the  ciiiiic  object  being  white  to  the  eye,  sweet  to  the  taste. 
rough  to  the  touch,  elc;  (I)  in  (he  mental  and  physical 
conditions  at  different  times ;  (-r»)  in  the  position,  distances, 
and  intervals  of  objects;  (6)  in  the  appearance  of  objects 
by  reason  of  their  complication  with  each  other ;  (7)  in  the 
appearance  of  objeetS  owing  to  their  variation  in  quantity, 
Bin  of  parts,  etc. ;  (S)  in  ohjects  on  account  of  the  general 
relativity  of  things  known;  (<))  in  the  frequency  with 
which  ohjects  are  ohserved  ;  (10)  in  regard  t>  education, 
all    customs  babitS,  laws,    ideas,   faith,   and   theories   heing 

derived  from  it.  The  later  school  of  Bceptios  includes 
Agrippa.  Favoriaus,  Sextus  Empirieus,  and  others. 
Agrippa  reduced  the  tropes  to  five:  (I)  the  discordance  of 
opinions  renders  all  uncertain;  (2)  every  proof  rusts  upon 

grounds  which  again  need  proof,  and  BO  ad  infinitum  ;  (3) 
all  our  ideas  are  relative;  (4)  nil  systems  rest  upon  hy- 
pothec-; i ;.  j  the  vicious  circle,  demonstral  ing  the  grounds 
on  which  the  proof  rests  by  that  which  is  proved  by  them. 
Sexto-  BmpiriCUS  ha-  left  us  a  complete  account  of  ancient 
Scepticism,  and  himself  Sums  up  the  whole  a-  follows: 
Nothing    is   certain  in  itself,  as   i 9   proved    hy  the  diversity 

(if  opinion,  and  nothing  oan  he  made  certain  by  proof,  since 

it  derives  no  certainly  from  it-elf,  and,  if  based  on  other 
proof,  leads  us  either  to  the  regrcsttus  ad  infinitum  or  to  a 
vieiou-  circle. 

Among  famous  sceptics  of  later  times  are  Algaxel  the 
Arabian,  Duns  Bootus  tin-  Schoolman,  Agrippa  of  Nettes- 
hcim,  (llanvill,  Nicolaus  ('usanus,  and  Ilirnhaym,  who  re- 
ject Boienoe  in  the  interest  of  faith.  Montaigne,  Charron, 
Sanchez,  and  Le  Vayer  revive  the  ancient  scepticism. 
Hume  i-  the  greatest  modern  sceptic.  He  Baps  all  dogma- 
tism hy  making  ha  hi  I  or  '■  invariable  sequence  "  the  origin 
of  the  idea  of  causality,  and  gives  rise  to  the  Kantian  BJ  -tern 
and  it-  derived  -el |-.  which  "criticise  the  faculty  of  cog- 
nition "  anil  build  their  structures  upon  insight  into  method, 

and  thus  eliminate  scepticism  by  making  its  partial  view 
(of  method)  u  complete  one.  W.  T.  II ahuis. 

Srrp'lre  [(Jr.  aK^wTpov],  a  rod  or  truncheon  home  bj 
king*    and  other  magnate-  as    an  eiiihlein  of  authority.       It 

ha-  been  employed  as  one  of  the  regalia  of  almost  all  mon- 
archic- winch  have  any  record.     The  English  sceptre  now 

in  use  dates  from  Charles   M.'stimc;    it  is  cruciform.      The 
sceptic  Foi  Scotland  date.-  from  the  time  of  dames  V.     Then- 
are  several  smaller  sceptres  made  for  auaen's-oonsort. 
Scha'dow  (Joranm  Gottfried),  b.  at  Berlin  May  20, 

17*'  I  ;    Studied  drawing  and   -en  I  p!  ore  in  hi-  native  eily  and 

at  Rome  1785-87;  was  appointed  professor  at  the  Loademy 
of  Ait  m  Berlin  in  1788,  and  d.  tnere  .Ian.  28,  I860.     Mis 

principal  works  are  statues  of  Ziethen  in  lterlin.  Frederick 
the  (ii,al    m    Stettin.   Leopold    of    Dessau    in    Uerlin.    Luther 

in  Wittenberg,  etc.;  he  has  also  modelled  the  quadriga 
over  the  Brandenburg  gate  "i   Berlin.     Hi-  Bon,  fun  drji  h 

\Viuhi;i,m  vo\  Bi  ii  vnow -ii mi  v!  s.  b.  at   Berlin   Do    8, 


1789;  d.  at  DUsseldorf  Mar.  10.  1862;  studied  painting  in 

lius  and  Ovorbeck,  and  was  convert) 
the  Roman  Catholic  Church ;  became  directoi  oi  the  Load- 
emy  of  DUsseldoi  i  in  L826,  and  was  ennobled  in  1843.  lie 
was  -me  of  the  founder-  of  the  romantic  school,  ami  the 
principal  founder  of  the  school  of  DUsseldorf.  Hi-  prin- 
cipal work,  arc  l/,,,,,....,  the  four  evangelists,  Pm 
Purgatory,  II-  Ut  the  <■'     ■  ,  etc. 

Schaerf4r(Cn  irlbs  I'm  dkrick),  D.  D..h.  at  German- 
town,  Pa.»  in  1807  j  gradi  I  Diversity  of  Pennsyl- 
vania Is_'7:  wa-  successively  pasl  >i  of  Lutheran  churches 
at  Carlisle  and  Easton,  Pa.;  professor  of  theologj  in  the 
Lutheran  seminary  at  I  olumbu  0.,  of  German  in  Penn- 
sylvania College,  Gettysburg,  and  of  theologj  in  the  Lu- 
theran seminary  at  Philadelphia  Authoi  of  several  the- 
ological works  in  English  and  German,  and  translator  of 

Kurtz's    Manual  qj    8 '    Hietoi  u     1855)  and    !.■  i  I 

Commentary  on  Acts  (1800).  Mi-  brothers,  Davie  l 
i  an  k  i  1787-1837)  and  Tin  hi  rick  Christian  1 1 7^1:  1 
were  also  doctors  of  divinity  in  the  Lutheran  Churcl 
authors   of  some   religious    treat i-e-. — Their   father,   Kiu:n- 

erick  David  Bchaepper,  D.  D.  (1700  1830),  was  Luthe- 
ran pastor  successively  at  Carlisle,  German  town,  and  Phil- 
adelphia. 

Scha'l'cr  (Heistrich),  b.  at  Bchlitz,  Hesse,  Apr.  25, 
ITi'l;  studied  theology  in  Giessen;  was  appointed  libra- 
rian to  the  ducal  library  of  Darmstadt  in  [819,  and  pro- 
fessor  of  history  at  Giessen  in  1833.  D.July  2,  [809. 
His  Geschichte  von  Portugal  (5  vols.,  1836  9 1 )  and  <•'■- 
BcMchte  r..,>  Spanien  1 :;  vols.,  I^:'.l  87)  form  part-  of  1'kcrt 
and  Heeren's  Oeschichte  der  EuropHisehcn  Staaten* 

Schatt'  1  PHILIP),  S.  T.  !>..  LIi.D.,  h.  at  CoSre,  Switzer- 
land, Jan.  1,  1819;  studied  at  Co  ire,  Stuttgart,  Til  bin  gen, 
Halle,  and  Berlin :  took  the  degree  of  I:.  !>.  :1ml  passed  the 
examination  lor  a  professorship  in  Berlin  1841  :  tra\  elli 
tutor  of  a  Prussian  nobleman  through  several  eountries  of 
Europe;  returned  to  IJerlin  and  lectured  in  the  univer-it  v  on 
exegesis  and  church  history  1*  IL'-I  I  :  wa-  called  (upon  the 
recommendation  of  Xeander,  Tholuck,  and  others)  to  a  pro- 
fessorship in  the  theological  seminary  ofthe  German  Reform- 
ed Church  of  the  I  .  S.  at  Hercersburg,  Pa.  This  position 
ho  filled  from  L844  till  L863.  lie  removed  to  New  York 
Deo.,  1868;  made  a  second  visit  to  Europe  1st',;.;  wa-  secre- 
tary ofthe  New  York  Sabbath  committee  1364-69,  and  de- 
livered courses  of  lectures  on  church  history  in  the  thei>- 
logioal    seminaries   at    Andover,  Hartford,   and    New  York. 

In  1870  he  accepted  a  call  to  the  professorship  of  sacred 

literature  in  the  Union  Thenlogieal  Seminary,  New  York, 
which  place  he  still  (1*70)  occupies.  lie  received  the 
honorary  degree  of  D.  I>.  from  the  University  of  Herlin 
1854;  was  elected  member  of  the  Leipsic  historical,  the 
Netherland,  ami  other  literary   societies  iii   Europe  and 

America.  He  is  one  of  the  founders  ami  honorary  secre- 
taire- Of  tlie  American  hraneh  ot  the  Evangelical  Alliance, 
and  was  sent  three  times  (1869,  1*7-.  aw\  1873)  a-  com- 
missioner to  Europe  to  make  arrangements  for  the  general 
conference  of  the  Alliance,  which,  alter  a  Becond  postpone- 
ment in  consequence  of  the  Franco-German  war,  was  held 

in    \cu    ^  ink   Oct..    IS.7^.        He   ua-    alfiO  one  o|     the   Alliance 

delegates  to  the  emperor  of  Russia  in   1871,  t"  intercede 

with  him  in  hehalf  of  the  religion-  liberty  of  his  BUbJQi  tti 
in  the  Ualtie  provinces.      He  is   president  of  the  Ame11.au 

Bible  revision  committee,  whiofa  he  organized  in  1871  at 
the  request  of  the  English  committee,  and  he  was  sen!  to 

England  in   1875  t"  negotiate  with  the  British  revi-ers  and 

university  presses  about  the  terms  of  co-operation  and  pub- 
lication of  the  Anglo-American  revision. 

His  hooks  are  mostly  historical  ami  exegetical.  He 
wrote  History  of  tkt  Apostolic  Church  (New  York,  1853; 
Edinburgh,  1855;  Leipsic,  1854,  eto.)i  History  ■  ■/'  the 
Christian  Church/rom  A.  ll.  1  $90  |  New  York  and  Leip- 
BIO,    3    Vols.,     I  Mi  7,    to    he   continued    to    the    pre- cut    time), 

History  and  Collection  0/  the  Creeds  of  Christendom  1  New 
Fork  and    London.   1^7<i.  in    '■'•    \o)-.i.      He    i-  editor  "I    the 

Anglo-American  reproduction  and  adaptation  of  Lange's 
'  ritical,  I'h'  ologicalt  010/  Hbmxletical  Commt  ntary  <.n  the 
Bible,  begun   in  1864,  and  to  he  completed  in  24  rols.  (of 

which  L'Mhn\e  BO  far  appeared  in  New  York  and  Edin- 
burgh).    Of  his   minor    I k-    we    mention     Sin    "<i<i>nst 

thi    II..!;,  Ghost  (Halle.  1841),  Jbtnes  0,0/  th.   /; 


i     d    Berlin,   1842),    '/'/,-    /v 


■IB 
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(1845),  Life  of  St.  Augustine  (New   York,   1853;   London, 
1854  :  Berlin,  1854),  Historical  Development  1  Philadelphia, 
1840),  German    Universities  (Philadelphia,   1857  .   !■■■ 
.•a   tin-    Institutions  of  America,  delivered  in   Berlin    1854, 
and   additional   lectures  on   the  civil    War  and  th*    0 

throw  0)    SI .'/.  delivered    and   published    in   the 

oitj    Hm;;,:  aim  in    English,   Neu    York,   1866);   '<■ 
Ht/mnbook,    with     Hymnologi*  •>>     Introduction    "i>.l 
(Philadelphia  and  Berlin,  1869;  new  ed.,  with  turns  ami 
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appendix,  I874)j  Okriaiia*  Cateekism  (1863),  Critical  Edt- 
;,,„,,  with  itd  history  to  the 

revised  ed.  1866);  !'■ 
/  Raman  i  I86fi  :  translated 

Into  x    !      N,u  v"rk-  ,V|,S: 

a    1869  an  I  1876  ,  I  Hew  *  ork,  1873), 

Ken  ^  ork,  1875).     He  founded  and 
edited    the   Kirckenfreund   (the   Brat    German  theol 
monthly    in    Ann    iea      1848  53;    Evangeliack*    Zeugnisac, 
hi-,  with  Prof,  Henry  B.  Smith,  the  Pkitosopk- 
begun  In  1873,  and  publish- 
New  1  ork  and  London)  |  he  wrote  several  dooun 
f,.r  tin-  New  York  Sabbath  Committee  and  the  Evangelical 
Allium-,-,  and  contributed  articles  to  American  and  foreign 
aith'Sj  and  other  enoj  oloprodic  works. 
Schafl  han'sen,  the  northernmost  oanton  of  Switzer- 
land, i-  boun  led  X.  by  the  grand  duohy  of  Baden  and  B. 
bj  the  Rhine,     Area,  116  sq.  m.,  with  37,72)  inhabitants. 
it  consists   mostly  of  b   number  of  valleys,  which  slope 
i  the  Rhine  and  are  rtile.     Wheat  and  other 

kinds  of  grain,  fruit  and  wine  of  superior  quality,  hemp 
and  Das  are  extensively  cultivated  j  the  rearing  of  cattle 
and  the  manufacture  of  steel  and  Bilk  are  important 

Schaffhansen,  town  of  Switaerland,  capital  of  the 
oanton  of  Bohaffhausen,  on  the  right  bank  of  the  Rhine,  ■" 
miles  above  the  oelebrated  falls.  It  is  an  old,  curiously  - 
built  town,  with  Borne  manufactures  of  Ironware  and  silk 
P.  10,303. 
Bchagh'Ucoke,  tp.,  Rensselaer  oo.,  X.  Y.,  on  Hoosac 
River  and  on  Troy  ana  Boston  K.K.,  lias  important  manu- 
factures.    P.  3125. 

Scluirn'horst,  von  (Gerhardt  David),  b.  at  Bor- 
denau,  in  Hanover,  Nov,  12.  1756;  entered  the  Hanoverian 
anu\  in  1776;  became  a  lieutenant  of  artillery  in  1780, 
and  teacher  in  the  school  of  artillery  in  Hanover  in  1782  ; 
attracted  much  attention  by  his  military  writings;  was  in- 
vited  to  enter  the  Prussian  service,  and  became  in  1801 
director  of  the  military  academy  of  Berlin.  His  lectures 
here  became  quite  celebrated,  hut  his  ideas  called  forth  a 
strong  Opposition  from  the  older  military  men.  and  in  1S03 
he  was  removed  to  the  staff,  where  he  advanced  to  the  rank 
of  general.  Alter  the  Peace  of  Tilsit,  in  1S07,  he  took 
charge  of  the  whole  administration  of  military  affairs  in 
Prussia  until  1810,  when  he  was  compelled  to  retire  at  the 
request  of  Napoleon.  He  continue!,  however,  to  exercise 
a  decided  influence,  and  it  was  chiefly  due  to  his  energy  and 
hie  ideas  that  Prussia  in  L813  was  able  to  bring  a  large  and 
effective  army  into  the  field.  He  was  wounded  at  Grossgor- 
sehen,  and  d.  at  Prague  June  2S,  1S13,  on  his  way  to  Vienna 
to  persuade  Austria  to  join  the  allies  against  Napoleon. 

Schiiss'burg,  town  of  Austria,  in  Transylvania,  on  the 
Great  Kokel.  has  manufactures  of  woollen  and  linen  fab- 
ric- and  a  large  trade  in  wine  and  fruits.     P.  7996. 

Schauf  tier  (Willi  am  Gottlieb),  D.  P..  b.  at  Stuttgart, 
Germany,  Aug.  22.  1798;  resided  in  Russia  during  his 
youth  ;  studied  theology,  and  went  to  Turkey  as  an  inde- 
pendent missionary  ls*Ja,  hut  having  soon  convinced  him- 
self that  he  needed  a  more  thorough  training,  came  to  the 
U.  S.  in  1*27:  graduated  at  Andover  1830;  was  ordained 
Nov.  II.  L831  ;  was  missionary  to  the  Jews  in  Constanti- 
nople, Turkey,  1831—55,  and  after  that  to  the  Moslems; 
has  translated  the  entire  Bible  into  Hebrew-Spanish  and 
into  Turkish,  the  New  Testament,  the  Pentateuch,  and 
Isaiah  in  the  latter  language  having  been  printed  in  Ger- 
many under  his  supervision  :  and  puhlished  an  Essay  on 
the  Sigh  Usi  of  Property  (1832).  He  is  also  author  of 
Meditatv  m  on  tfo   Last  Day*  •>/  Christ  I  is:;7). 

Schaum'burg-Lip'pe,  a  principality  and  state  of  the 
German  empire,  between  Hanover  and  Westphalia,  com- 
prises an  a  |.  m.,  with  32,059  inhabitants.  The 
southern  pari  is  hilly  ami  well  wooded;  the  northern  is 
Bat)  and  here  is  found  the  large  lake.  Steinhuder-meer,  oc- 
enpying  an  area  of  22,000  acres.  The  revenue  for  1873  was 
[39,535  thaler-;  expenditure,  137,264.     Cap.  BUekcburg. 

Schee'le  K  lri.  Wn  bei  h  I,  b.  at  Stralsund,  Pomerania, 
at  that  time  a  Swedish  possession,  Dec.  19.  1742;  was  ap- 
prenticed to  an  apothecary  in  Gottenburg;  studied  after- 
ward chemistry  in  Stockholm  and  (Jpsala,  and  settled  in 
1777  as  apothecary  at  Koping,  near  Stockholm,  where  he 
d.  May  - 1.  L786.  By  his  comprehensii  e  and  minute  chetn- 
ic  1 1  ;ui:il  v-c-  l,,.  discovered  tartaric  :irhl.  manganese,  chlor- 
ine, barytes,  the  pigment  called  "  Scheele'a  green,"  and  the 
coloring-matter  of  prusaiau  bine.  In  his  (  %  mical  Obs*  na- 
tion* and  Experiments  on  Air  and  Fire  (1772:  translated 
into  English  by  Kirwan)  be  described  oxygen,  unaware  of 

its  previous  discovery  hy  Priestley. 

Scheele's  Green,  also  called  Swedish  Green.  In 
this  country  the  common  name  is  Paris  Green,  a  name 
which  is  now  applied  in  France  to  a  special  aniline-green 


product  The  correct  name  above,  by  which  it  is  known 
in  all  chemical  books,  proceeds  from  its  discovery  by  the 
great  Swedish  chemist  Boheele.  It  is  a  compound  of  the 
oua  arseaious  acid  and  oupric  oxide,  which,  on  account 
of  its  extreme  brilliancy  and  beauty  of  color,  has  come 
into  use  throughout  the  world,  but  more  especially  through- 
out America,  to  an  extent  which  has  for  many  years  been 
with  chemists  a  constant  subject  of  protest,  often  strcnu- 
OUS,  but  apparently  always  unavailing.  While  it  is  almost 
as  poisonous  as  arsenions  acid  itself,  it  has  become  so  com- 
mon : 1 1 1  article  of  bade  as  to  be  purchasable  without  any 
restriction  from  every  dealer  in  pigments  and  colors  through- 
out the  land.  Worse  than  this:  it  is  commonly  used  for 
coloring  paper  for  ornamental  use,  as  for  binding  hooks, 
making  lamp-shades,  and  even  for  labels  and  stamps  for 
legal  document-  [gwnmedt  and  applied  by  wetting  in  the 
mouth).  Sehoolbooks  bound  in  such  bright-colored  paper 
are  placed  in  the  hands  of  young  children,  who  have  been 
sometimes  destroyed,  and  oftener  diseased,  by  swallowing 
some  of  the  deadly  poison.  Such  paper  is  often  used  for 
wrapping  up  articles  of  food,  medicine,  and  confectionery. 
Wall-paper  stained  with  Scheele'fi  green  is  very  common, 
and  the  dust  therefrom,  when  inhaled,  produces  serious 
arsenical  disease.  II.  Wii;tz. 

Schef'fer  (Aby),  b.  at  Dordrecht.  Holland.  1795;  ex- 
hibited in  the  salon  at  Amsterdam  when  but  twelve  years 
old;  was  taken  to  Paris  by  his  mother  in  1S11  ;  acquired 
eminence  in  1822  by  the  well-known  picture  of  Francesco 
ili  Rimini,  now  in  the  possession  of  the  due  d'Aumale. 
This  was  followed  by  the  Qaeton  de  Foix  and  the  Suliote 
Worn- n.  D,  June  15,  IS5S,  at  Argenteuil,  near  Paris. 
Seheffiar  is  best  known  by  his  Mignon,  Faust  and  Mar- 
gin fit. ,  Dante  and  !'••  atrices  Ckriatua  Conaolator,  The 
Temptation)  Ckriatua  fiemunera/or,  St,  Augustine  and  Mon- 
ica, The  Kiss  <•/  Judas,  The  Holy  Women,  all  of  which 
have  been  engraved  or  photographed.  His  earliest  works 
were  weak  and  sickly;  his  last  are  still  sentimental  and 
romantic:  but  his  best,  though  pale  and  thin  in  color,  and 
tinged  with  a  profound  melancholy,  have  a  depth  of  en- 
thusiasm and  a  mastery  of  technical  treatment  which  en- 
title him  to  a  place  among  the  masters.  Schcfter's  life  was 
embittered  through  his  sympathies.  A  republican  at  heart 
and  a  faithful  Orleanist,  the  success  of  the  Napoleonic  dy- 
nasty increased  the  natural  melancholy  of  his  disposition, 
and  added  more  sombre  hues  to  his  art.  The  pictures 
of  Sehefler  number  in  all  about  1G0.  He  painted  several 
portraits,  one  of  Queen  Marie  Amelia,  wife  of  Louis  Phi- 
lippe. 0.  B.  Frothingham. 

Scheldt*  the  most  important  river  of  Belgium,  has  its 
rise  in  a  small  lake  in  the  department  of  Aisne,  France, 
and  by  a  circuitous  passage  enters  Belgium  near  Tournay  ; 
thence  moves  N.  N.  W.  past  Tournay,  province  of  Hain- 
ault,  and  at  Herinnes  becomes  the  boundary  of  this  prov- 
ince and  K.  Flanders,  and  at  Escamaffles  becomes  the  com- 
mon boundary  between'W.  and  E.  Flanders  ;  thence  X.  N.  E., 
past  Oudenarde,  to  Ghent,  where  it  receives  the  Lys  on  the 
left;  thence  E.  S.  E.  to  Dendermonde  and  X.  N.  F*.  to 
Antwerp,  at  which  point  it  becomes  a  noble  stream,  with  a 
fine  harbor  sufficient  for  largest  ships.  Leaving  Antwerp, 
its  course  is  XT.  W.  The  island  of  8.  Beveland  divides  it 
into  two  arms;  the  left,  or  S.,  known  as  the  Hond  or  W. 
Scheldt,  and  the  most  important,  enters  the  North  Sea  near 
Flushing.  The  right,  or  X..  called  the  E.  Scheldt  arm, 
is  divided  again  by  the  island  of  X'.  Beveland  before  it 
falls  into  the  sea.  It  has  an  entire  length  of  21 0  miles,  and 
is  navigable  to  Cond£,  near  its  source.  Among  its  numer- 
ous affluents,  the  Scarpa,  Lys,  and  Darme  from  the  left, 
and  the  Dander  and  Rupel  from  the  right,  are  the  most  im- 
portant. A  system  of  canals  connects  this  stream  with  the 
principal  cities  of  Belgium.  The  entrance  to  the  river  is 
rendered  somewhat  difficult  for  large  vessels  by  sandbanks 
which  form  at  its  mouths.  These  mouths  are  almost  op- 
posite that  of  the  Thames,  thus  increasing  its  commercial 
and  naval  importance. 

Schel'lcr  (Immanuel  Jofiann  Gerhardt),  b.  at  Ihlow, 
Saxony,  Mar.  22,  1735;  studied  theology  and  philology  at 
Leipsic.  and  became  rector  in  1772  of  the  gymnasium  of 
Brieg,  where  he  d.  July  5,  1803.  His  Latin-German  dic- 
tionaries, in  7  vols.,  in  2,  and  in  1,  published  between  17S0 
and  1792,  were  often  reprinted,  and  are  still  used. 

Schel'ling,  von  (FniEnitien  Wiliielm  Joseph),  b.  nt 
Leonbcrg,  a  village  near  Stuttgart,  Wurtemberg  (the  birth- 
place also  of  the  illustrious  Kepler),  Jan.  27,  1775;  d.  at 
the  baths  of  RagaU,  Switzerland.  Aug.  20,  1854.  His 
father,  distinguished  as  an  Orientalist,  was  a  country 
clergyman  who  became  prelate  at  Maulbronn  ;  he  directed 
his  son's  education.  In  his  sixteenth  year  young  Schel- 
ling  entered  the  theological  seminary  nt  Tubingen,  and 
studied  theology  in  connection  with  philosophy  and  phi- 
lology.    In  his  seventeenth  year  (1792)  he  wrote  a  thesis 
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for  his  degree  of  muster  of  philosophy,  taking  as  his  theme 
the  origin  of  evil  as  set  forth  in  Sen.  iii.  As  curly  us  L793, 
in  his  essay  on  myths,  historical  sagas,  ami  philosophetnes 
of  antiquity,  there  begins  to  appear  in  outline  his  most  im- 
portant theory,  developed  in  later  life.  In  the  spring  of 
1798  be  went  to  LeipSlc,  and  there  remained  for  two  years. 
He  had  alrca.lv  published  his  essay  On  the  E,jo  ««  Prin- 
dpli  ,,(  Philosophy,  in  which  he  had  repudiated  the  Kant- 
ian dualism,  and  pointed  out  the  oommon  Bonroeof  the  two 
aides,  theoretical  and  practical,  subjective  and  objective, 

and  Bet  up  the  theory  Of  a  facility  Of  knowing  which  could 
grasp  the  unconditioned  ground  of  these  two  sides— a  fac- 
ility Ot  activity  which  ho  culled  "intellectual  intuition." 
AtLeipsio  he  pursued  studies  in  mathematics  and  natural 
soience,  and  paid  special  attention  to  medicine.  His  atti- 
tude toward  Fiohte's  system  was  at  first  that  of  an  ex- 
pounder, afterward  that  of  a  critic.     He  put  forth  hie  Ideas 

,„,    the    Phil phy  of  Nature   (1797)   and    Concerning   the 

World-Soul    (1  "'.18),' indicating    his    departure    from    this 
standpoint.     The  "  Science  of   Knowledge"   (Fit-hie)   had 
male  the   BgO  all   in  all,  and  nature  a   mere  subordinate 
affair.     Consciousness  being  regarded  as  the  essential  prin- 
ciple, and  the  will  as  tho  highest,  ethical  science  was  the 
sole  outcome,  and  the  natural  sciences,  as  well  us  all  par- 
tiallv  unconscious  activity  of  man  as  displayed  in  art,  re- 
ligion, poetry,  and  the  mythologies,  was  ignored.     Schel- 
ling's  function  was   to  call  attention  to  this  unconscious 
evolution  of  Reason — the  sido  of  tho  absolute  Ego  which 
Fiehtc  had  slighted,  perhaps  with  justice  if  a  choice  was  to 
be  made,  but  certainly  not  with  impunity.     Sehelling,  how- 
ever, went  so  far  in  this  new  direction  as  to  make  Nature  a 
Coequal  pole  of  the  absolute,  with  Mind  as  the  other,  ap- 
parently  influenced   in  this  by    Spinoza,   who  had  made 
••  tin. light  and  extension  "  the  two  poles  of  his  "  substance." 
Accordingly,  the  union  of  the  ideal  with  the  real,  of  mind 
with  matter,  was  the  ultimate  principle  with  Schilling's 
system.     In  aesthetic  art  this  union  was  to  be  found.     The 
Boautiful  is  the  highest  realization  of  the  Absolute,  and 
that  "toward  which   the   whole  creation   moves."      This 
standpoint  was  criticised  subsequently  by  Hegel,  who  re- 
stored the  supernatural  realization  of  the  highest  principle 
in  the  human  soul  as  above  its  mere  incarnation,  which 
then  sinks  into  a  subordinate  phase  of  spiritual  life  as  a 
mere  probationary  stage  thereof,  a  step  in  its  progressive 
development.     If  the  Beautiful  be  the  highest  principle, 
immortal  life,  a  soul  divorced  from  body,  becomes  a  mere 
abstraction,  and  with  this  Cod,  as  supernatural,  loses  con- 
sciousness and  perfection.     Sehelling.  who  remained  aliim.-t 
entirely  silent   from  L812  to  18:U,  during  the  period  of  the 
arm  ity  Of  Hegel,  whose  system  was  that  of  S.  helling,  with 
this  essential  modification  (the  substitution  of  religion  for 
art  as  the  highest,  activity,  and  indeed  the  preference  of 
conscious  thought  as  found  in  theology  or  speculative  phi- 
losophy to  all  other  forms — being  in  this  particular  Aris- 
totelian ),  seems  to  hare  felt  this  defect  in  his  system.....'! 
after  the  death  of   Hegel  (ISol)  to   have  .lev  eloped  his  sys- 
tem from  the  amended  basis,     lie  calls,  therefore,  his  earlier 
sv-tein,  which  lays  so  much  emphasis  on  nature  -philosophy 
and  art,  his  negative  system,  and  his  later  one,  in  which  he 
endeavored  to  mako  freedom  the  highest  ideal,  his  positive 
system.     From  Leipsio  he  was  called  to  Jena  I  1799),  partly 
through  the  interest  of  Cocthe,  who  was  attracted  toward 
his  philosophy  of  nature.     At  this  time  he  came  intu  con- 
tact with  and  exercised  a  powerful  influence  upon  the  ro- 
mantic school,  becoming  intimate  with  the  Schlegols,  No- 
VSlis,  Cries,   and   others.      Caroline  Schlegcl.  twelve  years 
his  senior,  wife  of  A.  W.  Schlegel.  patronized  his  efforts  and 
readily  discerned  his  promise  as  the  philosopher  who  should 
unite  the  severely  ethical  systems  of  Kant  and  Fichto  with 
tho  genial  (esthetic  naturalism  of  Coethe.     Caroline  Mi- 
chaelis,  daughter  of  the  distinguished  Orientalist,  Miohaelia 
(married  in  1784  to  a  physician,  Dr.  Bdhnier,  by  whom  she 
had  three  children),  had  married,  eight  years  after  tho  death 
..I  her  first  husband,  A.  W.  Schlegcl,  from  whom  she  finally 
obtained  a  divorce  in  180.1,  after  an  unhappy  marriage  re- 
lation of  seven  years.     According  to  her  statement,  she  had 
married  Schlegel  not  from  love,  but  out  of  gratitude  for 
his  friendly  assisl le  given  to  her  and  to  her  mother  in 

struggles   and   perplexities   which   they    en. nice. I.      She 

married  Sehelling  soon  after  the  divorce  mentioned,  and 
exercised  a  great  Influence  upon  him  by  her  appreciation 
and  sympathy  until  her  death  in  1809.  Tho  philosopher 
not  long  afterward  married  Pauline  Cotter. 

If  Fichto  may  be  regarded  as  building  his  system  chiefly 

..a  K.ml's  0\  it ioue  of  Pra otioal  Beat Sehelling  certainly 

builds  upon  the  Critique of  Judgment  and  the  Metaphysical 
PrinaipUt  of  Natural  SoUnt*.  Kant's  use  of  the  rarcei 
of  attraction  and  repulsion  for  the  construction  of  matter 
Suggested  nn  entire  system  of  philosophy  in  his  fertile  mind. 
Polarilv    beanie    the'  principle    of  mutter    and    "f   mill  I    as 

well.     In   18IIII-01    ho   edited   tho   Journal  of  Spnulativi 


Phyeici,  and  set  forth  the  doctrine-  of  this  fundamental 
conception,  showing  how  the  giant  mind  of  the  world  de- 
velops from  its  sleep  iii  nature  ("petrified  in  nature  "i  to 
consciousness  in  man.  In  1*02  appeared  his  dial. 
Hi  nun,  or  oti  tho  Natural  and  Dwine  Principle  oj  Thinge, 
in  which  the  theory  of  Giordano  Bruno  is  given  in  the 
style  of  the  Platonic  Timteue.  In  the  same  year  he  &gsc 
dated  himself  with  Segel  for  the  publication  of  the  Criti- 
cal Jovrnalof  Philosophy  (Tubingen,  1802-03),  the  latter 

furnishing  the  greater  pan  of  the  articles  for  it.  In  his 
I. ,.tin<s  .in  tht  Method  of  Academical  Study,  delivered  in 
1802  and  published  the  next  year,  he  give-  the  outline-  of 
his  entire  system  in  a  popular  bum.  The  tendency  toward 
mysticism  here  makes  its  appearance,  and  i-  quite  marked 
in  his  works  written  during  the  next  lew  years.  In  hifl 
Philosophy  an.l  Religion  ilso),  he  make-  finitenesi  and 
materiality  to  be  the  result  ..1  a  lapse  from  tin-  Ab-olute, 
to  recover  from  which  lapse  is  the  object  and  goal  ol  human 
historv.  Thcosophie  doctrines  appear  in  hi-  essays  On  the 
Philosophy  of  Nature  (1806)  and  On  th-  Relation  of  the 
Plastic  Ait"  to  Nature  (1807).  The  influence  of  Franx 
Bander  upon  Sehelling  belongs  to  this  period,  and  i-  mani- 
fested in  tho  noteworthy  treatise.  Philosophical  Inquiries 
int.,  th.  Naturi  ../  Unman  Freedom  (1809),  in  which  he 
.-.  ems  to  follow  Jacob  Bohme  in  his  theological  distinc- 
tions.     In  this  treatise  also,  which  does  not  strictly  SC d 

with  his  system  of  transcendental  idealism  already  given, 
the  stress  that  he  lays  upon  freedom  and  personality  indi- 
cates the  first  appearance  of  his  latest  system,  his  ••  positive 
philosophy."  He  defended  bis  system  against  the  ohs 
of  naturalism,  Spinozism,  and  atheism  in  a  controversial 
work  against  Jaeobi  in  1812.  In  1SIIS  he  had  gone  to 
Munich  us  secretary  of  the  Academy  of  Arts  and  Design. 
When  in  1826  the  University  of  Munich  was  founded,  after 
the  removal  of  that  at  I.an.lshiit.  Sehelling  became  pro- 
fessor, and  for  a  time  formed  the  chief  attraction  of  tho 
university.  At  Erlangen  in  1820  he  wrote  the  Philosophy 
of  Mythology  and  the  Philosophy  of  Revelation,  mythology, 
according  to  his  view,  being  an  imperfect  revelation.  In 
1884,  upon  tho  occasion  of  the  publication  of  Hubert 
Becker's  translation  of  Cousin's  estimate  of  French  and 
German  philoBcrphy,  Sehelling  wrote  a  preface  for  it,  and 
criticised  tho  Hegelian  philosophy  as  being  merely  nega- 
tive, and  as  substituting  logical  abstractions  for  the  liv- 
ing and  real.  The  dialectic  of  Hegel  he  regarded  as 
a  fiction  of  hypostatization,  whereby  self-movement  is 
ascribed  to  the  Idea.  In  his  lectures  on  the  history  of 
modern  philosophy,  delivered  at  Munich,  he  unfolded  this 
critical  view  more  fully.  Ten  years  after  Hegel's  death, 
Sehelling  became  his  successor  at  the  University  of  Ber- 
lin, and  in  his  opening  lecture  (1841)  endeavored  to  unite 

his    earlier   and    later    systems,   pi uii.ing    the    system 

of  Identity  to  bo  the  necessary  negative  phase  of  his 
entire  philosophy,  and  needing  only  to  be  supplemented 
by  bis  philosophy  of  mythology  and  revelation,  which  he 
regarded  as  the  positive  phase  The  publication  (1842) 
of  the  substance  of  his  lectures  at  Berlin,  from  note-  taken 
by  I'aulus  and  Fruucnst'adt.  showed  very  clearly  that  tho 
work  on  freedom  already  mentioned  lay  at  the  basis  of  his 
later  views.  He  distinguished  in  Cod.  after  the  fashion 
of  Biihme,  (1)  a  blindly  ne.c-saiy  or  unproiiic.lilating 
Being— the  primordial  "abyss"  of  the  divine  nature:   i  J  | 

the  three  potencies  of  the  cssen f  Qod  :   I")  unconscious 

will,  the  causa  materialis  of  creation;  (4)  conscious  will, 
tho  causa  efficient  :  (c)  causa  finalis,  the  union  of  the  two 

that  by  which  all  things  are  made   that   arc   made:   (8) 

the  three  Persons,  who   proceed  from  the  three  potencies 

by  overcoming  the  first  or  u nsoiouB  phase  DJ   means 

of  the  theogonic  process.      These  Persons   arc    the  Father, 

Son.  and  Spirit— the  possibility,  the  power,  and  the  com 

d  deed  of  overcoming  that  "primordial  abyss  of  tin- 

'     In   nature,  only  potencies  aro  at  work; 

nalitics.      Both  Sehelling    and    Fiehtc    laid 


pleted  deed 
consciousness.' 
in    man.   persn.... 

great  stress  on  the  distinction  between  Pauline  and  Jo- 
haiincan  Christianity.  Sehelling  makes  three  periods  of 
Christianity:  (ci)  Petrine.  or  Catholicism:  ( " )  Pauline,  or 
Protestantism:  (.)  Johanncan,  or  the  Church  of  the  future. 
The  two  sons  of  Sehelling  (K.  F.  A.  and  Hkrmasx)  pub- 
lished  a  complete  collection  of  his  writings  (Stuttgart  and 
Augsburg,  1856-61)  in  14  vols.,  of  which  tho  first  .liv  ision, 
in  111  vols.,  contains  tho  works  published  during  his  lite, 
arranged  in  their  chronological  order,  while  the  second 
division,  in  I  vols.,  srives  what  had  remained  unpublished, 
and  is  chiefly  the  exposition  of  his  later  system,     Bohel- 

ling's  works  have  not  been,  to  an.v  great  extent,  translated 
into  other  languages.  His  introductions  to  the  Sketch  oj 
a  System  ..t'  Nature-Philosophy  and  t"  the  System  oj  7,»,.- 
tcendentel  Idealism  (1799),  however,  have  been  translated 
and  published  in  tho  Journal  of  Speculate  Philotophu 
(St.  l.-uis.  1887).  Wn.i.iw,   T.  Harms. 

Schclls'burg,  p.-b.,Xaplertp„  Bedford  eo.,  la.   1  .  Ml. 
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Schrm  «>BR,  •'•  B.),  b.  at  Wiedenbriick.  Ger- 

many. So   1826;  studied  =»i  the  gymnasium  of  Paderborn 
it  the  universities  o1   Bonn   1843-45,  and  of  TH 
biagen  I84fi   •■■■■  edited  Westphalian  newspapers  L84fl  51  j 
ommetothe  i     B.  1861  |  vu  professor  of  Rebren  and  of 

in. .(.'in    languages    al     Diekinsoti    <ollege,    Carlisle.     Pa., 

rhicb  be  devoted  himself  to  Literature  in 
York,  ohieflj  ni  tlir  departments  of  geography  and 
„,.,,,..  .i  ioal  almanacs  fot  I  860  and  1868- 

for  religious  and  political  newspapers;  sided 
■  rooks  in  the  preparation  of  Ins  Latin- Eng- 
lish School  I  was  one  of  the  editors  of  the  SfsfA- 
;..  |  ,,i  |  ,Q  i/.  thoditt  Quart*  rip  !:,>■,,  w  :  (fas  a  oon- 
tributorte  Appleton's,  MoClintook  A  Strong's,  and  John- 
..,,,•.  |  -  ,  and  prepared  s  revised  American  edi- 
I  .,  snation*  Lexicon  in  the  German  language, 
in  12  rols,  |  1869  •«}.)• 

Schcm'nitz,  a  large  mining-town  of  Northern  Hun- 
gary, "ii  the  Sohemnitz,  al  an  elevation  of  2300  Feel  above 
the  sea,  has  a  celebrated  mining  school,  with  ohemioal  la- 
boratoi  i<  -  and  b  plendid  oolleotion  of  minerals.  The  mines, 
which  yield  go!c(  silver,  copper,  and  iron,  extend  below 
theoity.      P.  of  town  and  suburbs,  22, 001). 

Bchenck  (Noah  Hint),  D.  D.,  b.  at  Pennington,  N.  J., 
in  1825;  graduated  at  Princeton  1844,  and  at  Gambier 
TheoIogloaJ  Seminary  1853  :  was  ordained  in  the  Protest  ant 
Bpiscnpal  Chun  h  ;  was  for  some  years  rector  of  blinunuol 
church,  Baltimore,  and  became  in  1867  rector  of  St.  Anne'a 
ohuroh,  Brooklyn,  N.  V.  Be  founded  and  edited  al  Chi- 
the  Western  Churchman  1858-60;  was  co-editor  of  the 
/■.  tettani  Churchman  I867j  and  bus  published  many  ser- 
mons,  essays,  and  treatises. 

Schenck  (  Robert  Cimming),  b.  at  Franklin,  0.,  Oct.  4, 
i  I  graduate  I  at  .Miami  University  in  1S27;  studied  law 
and  was  admitted  to  tlio  bar,  locating  at  Dayton;  member 
of  State  legislature  is  1 1  and  IS  [2,  and  member  of  Congress 
1843-51;  U.  S.  minister  to  Brazil,  and  employed  on  diplo- 
matic missions  to  Buenos  Ay  res  Montevideo,  and  Para- 
guay, 1851-54;  appointed  brigadier-general  of  volunteers 
in  .May,  1861,  he  commanded  a  brigade  at  the  battle  of 
Hull  Hun,  duly  21.  subsequently  in  Western  and  Northern 
Virginia;  engaged  at  battie  of  Cross  Keys,  Apr.,  1862.  At 
the  —.■ond  battle  of  Hull  Run  be  was  severely  wounded 
and  incapacitated  until  December,  when,  having  meanwhile 
been  promoted  to  be  major-general  from  Aug.  30,  he  was 
placed  in  command  of  the  Sth  army  corps  and  Middle  dc- 

fiai ■titient.  Resigned  from  the  army  Dee.,  186o,  and  resumed 
ii-  seat  in  Congress,  having  been  re-elected,  serving  at  the 
head  of  the  committee  on  military  affairs  and  that  of  ways 
and  means;  appointed  minister  to  England  in  1S71 J  re- 
signed 1876. 

Schenec'tady,  county  of  E.  New  York,  intersected  by 
Mohawk  liiver  and  Erie  ('anal,  and  traversed  by  the  New 
York  Central,  Schenectady  and  Saratoga,  Schenectady  and 
Duanesburg,  Schenectady  and  Troy,  and  Albany  and  Sus- 
quehanna K.  Ks. ;  is  watered  by  Norman's  Kill  and  other 
streams;  has  an  uneven  surface,  which  becomes  rugged  in 
the  southern  part,  while  the  valley  of  the  Mohawk  is  ex- 
tremely productive,  and  has  important  manufactures,  chiefly 
in  the  city  of  Schenectady.  Staples.  Indian  corn,  broom  corn, 
oats,  hay,  potatoes,  Imps,  butter,  and  wool.  Cap.  Sebenec- 
tady.    Area,  220  sip  ni.    P.  in  1870,21.347;  in  I  87  J,  2  l.N'.lj. 

Schenectady,  <-ity,  cap.  of  Schenectady  CO.,  X.  Y.,  on 
Mohawk  River,  in  the  beautiful  valley  of  that  name,  about 
17  miles  by  railroad  and  30  miles  by  canal  or  river  \V.  of 
Albany.  It  was  patented  NOV.  1,  1684  ;  created  a  borough 
Oct.  23,  17G5;  incorporated  a  city  Mar.,  171'S.  Erie  Canal 
passes  through  the  city,  also  New  York  Central,  Troy 
and  Schenectady,  Schenectady  and  Athens,  Schenectady 
and  Susquehanna,  Bchene  :tady  and  Saratoga  R.  Rs.  It  has 
Hi  churches,  and  is  the  Beat  of  Union  College,  one  of  the 
oldest  and  most  successful  in  the  State,  incorporated  in 
L705,  noted  ae  lining  Dr.  Nott  for  president  for  sixty  two 
years,  from  1804  to  L866;  has  first-class  graded  schools 
with  academical  department  and  preparatory  school  for 
boys  for  college.  Among  its  manufacturing  establishments 
are  I  otive  works,  the  Washington  Agricultural 

Works,  forgeworks,  2  foundries,  a  shawl-factory,  hoop- 
skirt  factory,  knitting-mills,  sash,  door,  and  blind  factory, 
3  planing  mills  varnish-factory,  and  2  carriage-factories. 
The  city  is  supplied  with  water  by  the  Holly  system,  is 
lighted  with  gas,  has  2  daily  and  i  weekly  newspapers 
I  Grerman),  1  monthly  and  1  quarterly  magazine,  issued  by 
college  students,  tin-  St.  Andrew's  Home  of  the  Friendless, 
and  Vale  Cemetery.  Masons,  Sons  of  Temperance,  and 
I.  0.  of  0.  P.  have  lodges  here.  There  are  public  halls,  1 
park,  and  a  State  armory.  P.  in  1870,  11,026.  It  is  one  of 
the  oldest  settlement*  in  the  State :  was  burned  and  nearly 
all  its  inhabitant"  massacred  bj  French  and  Indians  in  the 
winter  of  1690.      J.  J.  MarLBTT,  En.  "  Evening  Star." 


Schenevus,  p. -v.,  Maryland  tp.,  Otsego  co.,  N.  Y.,  on 
Albany  and  Susquehanna  R.  R.,  has  1  newspaper.    P.  549. 

Schen'kel  (Daniel),  b.  at  Dogcrliu,  canton  of  Zurich, 
Switzerland,  Dec.  21, 1813;  studied  theology  in  Bale  under 
De  Wette  and  Hagenbach,  afterward  in  Gb'ttingen;  was 
appointed  pastor  at  Schaffhausen  in  1841;  professor  of 
theology  at  Hale  in  1  s  l\>,  and  in  1  S . >  1  at  Heidelberg,  where 
his  liberal  views  exercised  considerable  influence,  but  also 
met  with  great  opposition.  He  edited  Allgemeine  Kircken- 
...  itung  ( 1852— 59 j  and  Allgemt  ine  Kirchliche  Zeitschri/t 
(1859-72),  and  Bibel-lexicon  (1869-75,  5  vols.);  wrote  Das 
Wenen  dee  Protestantiamua  (3  vols..  1846-51),  Chrietliche 
Dogmatik  (2  vols.,  1858-59),  Dae  Charakterhity  Jesu  { 1804; 
translated  into  English  by  W.  II.  Furness,  L866),  besides  a 
number  of  pamphlets,  essays,  etc.  He  is  the  founder  of  the 
German  Protestant  Union. 

Noherr  (Johannes),  b.  at  Hohenreehberg,  Wurtemberg, 
Oct.  .'t,  1817  ;  studied  philosophy  and  history  at  XUbingen ; 
resided  partly  in  Stuttgart,  partly  in  Switzerland,  and  was 
appointed  professor  of  history  at  the  polytechnic  school  of 
Zurich  in  I860.  He  was  a  very  prolific  writer;  his  prin- 
cipal  works   are  GetchichU   tier   deutechen    Literatnrt   Ge~ 

Hihirhte   iter   tmjlixrhen    Litenttur,   Srhilfrr    nnd   seine   Zeit, 

Geachichte  <i<  r  at  utscht  n  Frauenwelt  (2  vols. J,  BlUchei'f  seine 

Zi  it  nnd  h>  in  Leben  (3  vols.). 

Scherz'er  (Karl),  b.  at  Vienna  May  1,  1821  ;  worked 
as  a  printer  in  Leipsie  and  Paris:  travelled  in  North  and 
Central  America  1852-55  ;  accompanied  the  Austrian  ex- 
pedition around  the  world  1856-59;  led  an  expedition  in 
1869  to  Eastern  Asia,  Siam,  China,  and  Japan,  and  was 
appointed  Austrian  consul  at  Smyrna  in  1872.  He  has  de- 
scribed in  German  all  his  travels;  in  1875  he  published  La 
JProvi  nee  de  Smyrne. 

Sche'veniilgen,  village  of  the  Netherlands,  province 
of  South  Holland,  on  the  North  Sea,  2  miles  X.  E.  of  the 
Hague,  of  which  it  is  almost  a  suburban  watering-place, 
has  valuable  fisheries  and  manufactures  of  sailcloth  and 
ropes,  and  is  the  most  celebrated  sea-bathing  resort  in  the 
country.      P.  7-136. 

Schiedam',  town  of  the  Netherlands,  province  of 
South  Holland,  on  the  Scbie, is  a  neat  and  well-built  place, 
and  has  tine  buildings,  among  which  the  town  hall  and  ex- 
change are  the  most  remarkable.  Its  principal  industry  is 
gin  manufacturing,  for  which  it  has  236  distilleries,  besides 
7  1  maltworks.  Large  herds  of  cattle  and  swine  are  fed 
from  the  refuse  of  the  distilleries,  and  an  extensive  trade 
is  carried  on.     P.  20,778. 

Schil'ler,  von  (Johann  Cfiristoph  Friedrich),  the  re- 
nown ei  I  German  poet,  who  is  ranked,  by  the  critical  judgment 
of  all  lands,  as  only  second  in  genius  and  widespread  influ- 
ence to  his  great  contemporary,  Goethe,  was  born  in  the 
little  village  of  Marbach,  in  Wurtemberg,  on  Nov.  10,  1750. 
His  father  was  a  military  surgeon,  who  was  made  captain 
in  the  army  for  his  services  in  the  Netherlands  and  Bohe- 
mia. He  was  an  instance,  very  rare  in  those  days,  of  a 
man  who  tried,  in  middle  life,  to  make  up  for  the  defici- 
encies in  his  early  education.  His  mother,  Elizabeth  Kod- 
weiss,  was  a  baker's  daughter,  with  some  natural  taste  for 
music.  As  a  boy,  Schiller  exhibited  signs  of  a  highly  im- 
aginative and  spiritual  nature,  and  his  childish  ambition 
was  to  become  a  clergyman.  But  Duke  Karl  of  Wurtemberg 
insisted,  against  the  wish  of  the  parents,  on  ha\  ing  the  boy 
educated  in  a  new  academy — the  Karl's  -School — which  he 
bad  founded  according  to  the  most  approved  plan  of  mili- 
tary discipline.  Theology  was  not  taught  in  this  academy  ; 
Schiller,  therefore,  entering  at  the  age  of  fourteen,  lirst  se- 
lected law,  but  afterward  changed  to  medicine,  in  which 
branch  he  was  graduated  in  his  twenty-first  year.  There 
can  be  no  doubt  that  the  rigid,  BOUlless  discipline  to  which 
lie  was  subjected  for  seven  years  was  one  cause  of  the  fierce, 
reckless,  rebellious  spirit  which  breathes  through  his  earli- 
esl  works.  Even  before  leaving  the  academy  he  had  writ- 
ten his  play  of  The  Rubber*,  and  after  Ins  graduation  and 
appointment  as  military  surgeon  to  a  regiment  in  Stuttgart, 
he  published  it  at  his  own  expense.  The  impression  it 
made  was  immediate  and  universal  ;  the  time  was  ripe  for 
a  revolt  in  literature  against  the  French  classicism,  which 
had  governed  the  intellectual  tastes  of  Europe  for  a  centu- 
ry. Baron  Dalberg.  then  director  of  the  theatre  at  Man- 
beim,  announced  The  Robber*  for  representation  on  the 
Btage,  and  Schiller,  being  refused  leave  of  absence,  went  to 
Manheim  without  it.  and  witnessed  its  first  successful  per- 
formance dan.  13,  1782.  On  his  return  to  Stuttgart  ho  was 
arrested  and  temporarily  imprisoned  ;  the  duke  endeavored 
to   exact  a  pledge  from  him  that  he  would  write  no  more 

I try.  and  the  probability  of  sterner  measures  being  taken 

induced  Schiller  to  take  refuge  inflight.  In  September  of 
the  same  year,  under  an  assumed  name,  in  company  with  a 
musician  named  Streioher,  he  left  Stuttgart,  and  for  nearly 
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a  year  afterward  remained  in  concealment  on  an  estate  be- 
longing to  the  noble  family  of  Wolzogen,  near  Meiningen. 
During  this  time  he  completed  his  plays  of  Fi<-nr<>  and  In- 
trigue and  Love,  The  first  of  these,  rejected  by  Dalberg, 
was  finally  produced  at  Manheim,  and  became  so  popular 
that  the  author  was  offered  the  post  of  dramatic  pout  to  the 
theatre  there  with  a  meagre  salary.  He  accepted  the  posi- 
tion, undertook  also  the  editing  of  a  new  dramatic  period' 
icat,  Thalia,  and  remained  in  Manheim  until  the  spring  of 
1785,  when  a  cordial  invitation  from  Kilmer  (the  father  of 
the  famous  poet,  Theodore  Corner)  drew  him  to  Leipsic. 

SiM.n  afterward  he  followed  Korncr  to  Dresden,  and  was 
supported  in  the  most  generous  manner  by  that  faithful 
friend  during  two  years  while  writing  his  tragedy  of  Don 
Ctrl*.*,  his  historical  Bkef  ih  The  Revolt  of  the  Netherlands, 
the  romantic  fragment  The  ffhost'Seer,  and  a  number  of 
lyrical  poems.  In  the  summer  of  17*7,  Schiller  visited 
Weimar  for  the  first  time,  and  mado  the  acquaintance  of 
the  authors  Wielaud  and  Herder,  lie  also  met  his  future 
wife,  Charlotte  von  Lengefeld,  whom  ho  returned  to  see  the 
following  summer,  and  in  the  garden  of  the  Lengefeld  fam- 
ily at  Kudolstadt  first  met  (loethe.  The  interview  has  a 
special  interest  from  the  fact  that  these  two  poets,  destined 
to  be  such  friends  and  colaborers,  mutually  repelled  each 
other  at  first  sight.  Nevertheless,  it  was  through  lioethe's 
influence  that  Schiller  early  in  17-S9  was  offered  the  place 
of  professor  of  history  at  the  University  of  Jena.  lie  at 
first  hesitated  to  accept  on  account  of  want  of  preparation, 
but  he  was  tired  of  his  homeless  life,  and  saw  in  the  ap- 
pointment the  possibility  of  marriage,  ili^  opening  lec- 
tures were  remarkably  popular.  He  married  Charlotte  von 
Lengefeld  early  in  1790,  and  devoted  himself  with  ardor  to 
a  life  of  study  and  creative  activity.  But  during  the  fol- 
lowing year  he  was  brought  to  the  verge  of  the  grave  by  an 
Inflammation  of  the  lungs  ;  the  report  of  his  death  was  cir- 
culated, and  he  was  already  so  well  known  beyond  the  bound- 
aries of  Germany  that  two  Danish  noblemen,  the  prince  of 
Augustenburg  and  Count  Sehimmelmann,  sent  him  the  sum 
of  1 1)1)1)  thalers  annually  for  three  years,  in  order  that  he 
might  rest,  and  recover  his  strength.  His  History  oj  the 
Thirty  Years'  War  was  published  in  L793,  and  in  the  au- 
tumn of  that  year  he  returned  to  Wiirtcmberg  with  his 
family,  and  remained  until  the  following  spring,  his  visit 
being  wisely  ignored  by  the  duke.  Through  consultation 
with  the  publisher  Cotta  a  literary  periodical  called  The 
Hours  was  projected,  and  this  led  to  the  most  important 
crisis  of  his  life.  Goethe's  co-operation  was  too  import- 
ant to  be  overlooked  :  the  two  poets  met  again,  discovered 
unexpected  points  of  sympathy,  and  soon  became  united 
in  a  personal  and  literary  friendship  as  noble  as  it  is  rare 
in  history.  Schiller  soon  freed  himself  from  the  influence 
of  Kant,  which  had  seriously  interrupted  his  poetical  ac- 
tivity; stimulated  by  Goethe,  he  wrote  his  finest  ballads 
and  lyrics,  and  was  greatly  encouraged  by  the  success  of 
his  periodical.  The  l/->urs.  His  plan  for  a  great  drama 
based  on  the  history  of  Wallenstcin  was  resumed,  and  the 
completion  of  the  work  as  a  trilogy  or  triple  drama  in  the 
year  1799  placed  him  at  once  in  the  first  rank  of  authors. 
His  ill-health,  however,  made  it  more  and  more  difficult 
for  hi  in  t-i  discharge  the  duties  of  his  professorship  at 
Jena;  a  closer  intercourse  with  Goethe  became  an  intel- 
lectual necessity,  and  in  the  year  1800,  after  the  grant  of  a 
liberal  pen-ion  by  the  duke,  Karl  August,  In'  removed  to 
Weimar.  His  friendship  with  Goethe  drew  upon  both  the 
bitter  hostility  of  most  of  the  secondary  authors  of  Ger- 
many, and  many  attempts  were  made,  hut  in  vain,  to 
B8trange  the  two  great  friends.  The  splendid  rhythm, 
rhetoric,  and  artistic  completeness  of  form  of  Schiller's 
Song  of  //,,  II,  II,  Tin-  Diver,  and  his  classical  ballads  bore 
down  all  narrow  criticism,  ami  secured  his  fame  as  a  poet 
in  the  universal  judgment  of  the  German  people.  His 
Wallenstet'n  was  a  great  success  upon  the  stage;  not  less 
so  his  ftfarie  Stuart,  which  appeared  in  ISIII),  and  The 
Maid  of  Orleans,  in  1801.  In  the  year  1802,  Schiller  was 
ennobled  bj  the  emperor,  Francis  II.  1 1  is  ne\t  work, 
The  Bride  of  Messina  (1803),  was  an  interesting  attempt 
to  unite  the  stately  Formalism  of  the  antique  <!reek  chorus 
with  the  free  romantic  elemenl  "i  modern  dramatic  art. 
Notwithstanding  many  passages  of  rare  lyrical  beauty,  the 
experiment  cannot  be  considered  successful,  although  the 
play  is  still  occasionally  given  on  the  German  boards. 
Witliam  Tetl,  which  appeared  in  1804,  although  poetically 
inferior  to  Wallenstem,  was  Schiller'-  greatest  dramatic 
success.  He  visited  Lcipsic  and  I'.crlin  when  it  was  pro 
duced,  and  WW  received  with  the  greatest  popular  enthu- 
siasm. There  waa  a  chance  of  hi-  obtaining  the  post  of 
director  of  the  rovai  theatre  in  the  Latter  city,  but  the 
duke  doubled  his  pension  in  order  to  retain  him,  and  he 

Was    also    unwilling    to     relinquish     his     intercourse    with 

Goethe.     He  began  a  new  play,  Demetrius,  and  was1  well 

advanced   in   the  work   when,   in  the  Spring  of  isiiy,  his 


failing  vital  power  reached  its  limit.  A  simple  cold  ap- 
parently turned  die  balance,  and  on  the  9th  of  May  he 
died,  aged  forty-five  years  and  six  months.  A  dissection 
showed  thai  under  no  circumstances  could  hi-  life  have 
been  prolonged  for  more  than  six  months  more.  His  re- 
mains  were  exhumed    in    1826,   placed    in    a  granite  -ar- 

cophai.ru-.  and  tran-ferred  to  the    vault  of  the    grand  ducal 

family,  where  they  now  rep,,-,,  beside  those  of  Goethe. 
Schiller  had  two  Bone  and  two  daughters,  only  two  of 
whom  left  issue;  In-  present  L878  Burviving  descendants 
are  his  grandsons,  the  baron  von  Schiller  and  the  baron 
von  Gleiohen  Russwurm,  the  latter  of  whom  is  ;i  distin- 
guished landscape-painter.  As  a  poet  Schiller  ha,  a  right 
to  he  placed  at  least  among  those  of  the  second  rank,  in 
the  list  which  includes  Virgil,  Ts  ■■■.  and  Byron.  In  him 
the  interest  belonging  to  individual  character  it  fl  *siat<  I 
with  hi- genius  and  lende  to  i(  the  magnetism  which  ac- 
companies universal  popularity.  On  the  hundredth  an 
pivei  sary  of  hh  birth,  in  1859,  a  "  Schiller-fund,"  amount- 
ing to  several  hundred  thousand  dollars,  was  oreated  in 

Germany,  and  the  annual  income  is  devoted  lo  the  a-Mst- 

anoe  of  needy  authors,  some  fifteen  or  twenty  of  n  bom  are 

now  wholly  or  partially  supported  front  this  source.  All 
the  principal  cities  of  Germany  have  erected  statues  in  his 
honor.  The  unselfish  devotion  of  his  life  to  his  art  is  re- 
OOgnieed  with  a  fervor  which  takes  no  note  of  his  early 
irregularities  ;  ami  without  ever  having  made  the  slightest 
profession  of  democracy  he  i-  everywhere  celebrated  in 
Germany  as  the  poet  of  the  people.  The  explanation  of 
this  fact  must  be  sought  for  in  the  sincerity  of  hi-  nature, 
no  less  than  in  the  persecution  of  which  he  was  tempo- 
rarily the  object.  Carlylo  finely  says  of  him  :  "  lie  was  a 
high  ministering  servant  at  truth's  altar,  and  bore  him 
worthily  hi  the  office  he  held."  The  recognition  of  bis 
powers  has  rather  increased  than  diminished  Binee  his 
death.  B  \v  \m>  Taylor. 

Schilling  (Johannes),  b.  at  Mittweida,  Saxony,  June 
23,  182S;  studied  sculpture  in  Dresden,  Derlin,  and  Rome; 

settled  in  1  *;'»(>  at  Dresden,  and  was  appointed  profess I 

the  academy  in  1868.  The  first  work  which  attracted  at- 
tention was  Amor  and  Psyehe.  The  most  remarkable  of  his 
later  works  are  the  Schiller  monument  in  Vienna  and  the 
four  allegorical  groups  on  the  Hriihl  Terrace  in  Dresden. 

Schim'meli'cnnig  (Alexander),  b.  in  Germany  in 
1824 ;  was  an  officer  under  Kossuth  in  the  Hungarian  in- 
surrection, after  which  he  came  to  the  I".  S.  ;  published 
The  War  between  Russia  me/  Turkey  (1864);  became  in 
1861  colonel  of  a  Pennsylvania  regiment;  served  under 
Siegel  and  Pope  in  Virginia  ;  brigadier-general  Nov.  I".', 
1862 ;  commanded  a  brigade  at  <  'haneellnrsville  and  at 
Gettysburg;  was  sent  to  garrison  St.  John's  Island  Feb., 
18G4.     D.  at  Minersville,  Pa..  Sept.  7,  1865. 

Schin'kel  i  Karl  FiurcDTtrcii  t,  b.  at  N'eu  Ruppin,  Prus- 
sian province  of  Brandenburg,  .Mar.  13,  1 7*1  :  studied  archi- 
tecture in  Berlin,  Italy,  and  France,  and  was  appointed 
professor  at  the  Academy  of  Berlin  in  1820.  D.  <>et.  «l,  1st!, 
lie  built  the  guardhouse,  theatre,  museum,  Potsdam  gate, 
etc.  in  Berlin,  and  other  buildings  elsewhere;  published 
Sammlvng  arehitt  ktontschi  r  Entu  Urft  |  1 820  -37  i ;  after  his 
death  appeared   Werke  der  Hb'heren  Baukunst  (  1845—46). 

Schi'o,  town  of  Northern  Italy,  province  of  Vieenza, 
on  the  Leogra,  near  the  borders  of  the  Trentino,  has  re- 
cently risen  to  importance  by  the  establishment  of  first- 
class  woollen  factories.  A  railway  20  miles  long  was  opened 
in  1876,  connecting  with  Vicen/.a,      P.  about  Hi, unit. 

Schism  [Qr,o-\i^eLv,to  "split"],  a  division  in  the  Church 
on  points  of  worship  and  discipline.    A  schismatio is  one 

win.   separates  himself,  or  improperly  cuts  off  others,  from 

the  <  IhuToh.  The  New  Testament  word  refers  to  differences 
rather  than  divisions.  Some  of  the  chief  divisions,  either 
voluntary  or  forced,  are  the  Bbionits  (second  and  third 
centuries),  Novatian  (251  \.  n.)»  Miletian  (305),  Donation 

(Ml  I  ),  Arian  (first  under  Daiuasus,  355 ;  second  under 
Miletian.  361),  Xe-torian  (  128),  Mouophy-ile  |  182).  TUo 
great    schism    between    the    Ka-t    and    Wc-I     (e.    SSU )    arose 

from  hierarchical  rivalry,  the  conflict  concerning  oourte  of 
appeal  between  Pope  Nicholas  Land  Photaus,  patriarch  of 

Constantinople,  limits  of  jurisdiction,  doctrines  and  rites. 
Their   mutual    excommunication    date-    1054,       The    papal 

sehi-ms  concerning  the  election  of  popes  were  963,  1159, 
inn.  1168, 1178,  and  the  great  schism,  with  rival  courts  at 

Rome    and    Avignon.     1378-1418.      With    discussions    and 

corruptions  rOSfl  new  sect-;,  some  I'anal  ii-al.  some  reforming, 

but  in  their  separation  from  the  riuiivh  differences  of  doc 

trine    were    emphasized,   and    generally    they    were   called 

heretics.  Isaac  Rilet. 

Schist  [f»r.  <t\«tt<k.  "split,"  "cloven"],  a  somewhat 
flaky  rook, usually  lesa  perfectly  laminated  and  harder  than 
the  shales  and  slates,  and   most  commonly  metamorphic. 
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There  tire  inuny  varieties  of  schist,  and  the  term  is  soine- 
wh.it  loosely  emploj  ad. 

Schla'gintweil  i  Hj  km  \\\  i,  b.  May  L3,  1826;  Adolf, 
b.  .Jan.:'.  1829,  killed  at  Kashgar  Aug.  26,  1857  J  Robbrt, 
k  Oct  27,  1833,  were  tost  of  on  eye-phyaiotan  of  Uui 

red  a  oarofnl  education,  and  distinguished  themselves 
early  i> v  their  enthusiastic  study  of  physical  science,  ospe 
eially  geology.  Twice  they  explored  the  Alp-,  and  com- 
muni  of  their  researches  in  E/iifc  r«*<  hungt  n 

iih.r  die  pkgeika  graphie  der  Alpen  (1850)  and 

X,  u.  Untereuekungen  (1864),  which  attracted  general  at- 
tention. From  1864  to  L868  they  undertook,  supported  by 
tin-  king  of  Prussia  and  the  British  East  India  Company, 
oomprehenah  e  explorations  * » t*  the  Himalayas,  Thibet,  bun- 
dofltan,  and  Deeean,  the  results  of  which  have  bet  >n  com- 
municated in  RoeuU*  of  a  Scientific  Mieeion  to  India  <<nd 
High  i-"».  with  an  atlas  of  panoramas,  views,  and  maps 
of  which  >  vols,  hare  appeared,  and  nVtsea  in  fndien  und 
Heekaci*  a,  written  by  Hermann  alone,  of  which  I  vols,  hai  e 
appeared,  Robert  auo  travelled  extensively  on  the  Amert- 
mtinent,  and  wrote  in  L870  Die  Pacific  Eieenbahn  vn 
Nordawurika,  and  in  '"71  California^  Land  and  Cauls. 
— A  fourth  brother,  Kmu..  b.  July  7,  1835,  studied  first 
low  at  Berlin,  afterward  Oriental  languages  and  history, 
and  published  Duddhiem  in  Tibet  |  L883),  Dit  Gotteeurtheik 
,1,,-  Jndier  L866),  /'■■  Kbnige  mm  TVoaf  (1866).— A  fifth 
brother.  EdoUARD,  1>.  Mar.  N,  ls;;i,  entered  the  Bavarian 
army,  and  fell  in  the  battle  of  Kissingen,  July  10,  1866. 
He  published  Dei  Spanieoh  marokkaniec&e  Krieg  (1863). 

Schlatter  |  Mich  lbi  I,  b.  at  St. Gall,  Switzerland,  July 
It.  1710 j  educated  at  his  native  city;  studied  divinity; 
preached  for  Bometimein  Switzerland;  came  to  Pennsyl- 
vania in  1748  as  a  missionary  to  the  German  Reformed 
immigrants  j  was  pastor  of  churches  in  Philadelphia  and 
Germ  an  town  1746-51  ;  visited  the  German  settlers  scattered 

in  ih. tonles  of  Pennsylvania,  New  Jersey,  Maryland, 

and  Virginia,  organizing  churches;  took  the  preliminary 
steps  in  the  formation  of  the  first  American  synod  of  the 
German  Reformed  Church  Sept.,  1717:  revisited  Europe 
1751;  procured  six  other  ministers  for  the  Americas 
churches;  became  superintendent  of  the  German  charity 
schools  in  Pennsylvania  1755;  accompanied  the  expedition 
against  Nova  Scotia  as  chaplain  of  the  Royal  American 
regiment  1757,  and  Buffered  imprisonment  by  the  British 
authorities  at  Philadelphia  on  account  of  his  Revolutionary 
services  1777.     D.  near  Philadelphia  Oct.,  1790. 

Schle'gel,  von  (August  Wilhelm  and  Fribdrioh), 
two  brothers,  b.  at  Hanover — the  former  in  1767,  the  latter 
in  1772;  became  the  founders  and  leaders  of  the  roman- 
tic school  in  German  literature,  and  acquired  great  celeb- 
rity f|>r  poetical  and  critical  talents,  comprehensive  and 
generally  correct  knowledge,  and  exquisitely  refined  and 
generally  sound  taste.  Ai  OUST  YVm.hki.m  led  a  somewhat 
restless  life.  He  studied  theology  and  philology  at  Gottin- 
gen ;  acted  as  fl  tutor  in  Amsterdam;  lectured  in  Jena 
from  1797  to  1802,  and  in  Berlin  from  1802  to  1805;  trav- 
elled for  several  yean  with  Madame  de  Stae'l  through 
France,  Switzerland,  Italy.  Spain,  and  Austria;  accom- 
panied Bernadotte  in  1812  as  private  secretary:  travelled 
once  more  for  several  years  with  Madame  de  Stae'l,  and 
settled  down  at  last,  in  1  s  1  s,  as  professor  at  the  University 
of  Bonn,  where  he  d.  in  184o.  lie  was  married  twice,  and 
both  times  divorced.  He  was  editor  of  and  contributor  to 
numerous  periodicals.  He  wrote  ballads,  tragedies,  and 
literary  satire-,  hut  his  most  valuable  works  are  his  trans- 
lation ,»t"  Shakspeare  I  1 71*7—1810),  of  Caldcron  (1803-09), 
and  from  Sanskrit  (1823-39),  and  his  celebrated  Lecture* 
on  Dramatic  Art  and  Literature)  delivered  at  Vienna  in 
1808,  and  published  next  year  in  3  vols. — a  book  wonder- 
ful as  a  whole,  charming  in  its  details,  and,  although  it 
now  need-  manifold  correction,  instructive  and  full  of  true 
information. — pRIBDRICB  VOM  ScBXBGBL  was  less  volatile 
in  hi-  manners,  as  he  was  less  versatile  in  his  talents.  He 
studied  philology  in  Gb*ttingen  and  Leipsic;  lectured  in 
Jena  1800,  in  Dresden  1802,  in  Paris  1§03 ;  joined,  with 
hit  wife,  the  Roman  Catholic  Church  in  1808;  and  lived 
after  that  time  mostly  in  Vienna,  writing  and  lecturing. 
1).   on   :i   lecturing-tour   to    Dresden   in   1829.     Like   his 

brother,  he  wrote    ) ins  and    tragedies  and   contributed 

much  to  periodicals,  but  his  principal  works  are  his  PK- 
toeophg  of  /.>/'•  |  1827),  1'hilnn,, },h,,  ../  f[,\t„r,,  (1828),  and 
Pkitoeophy  of  Languagi  (1829),  and  his  famous  romance 
Lucn'nd*  (1799),  i  booh  which  i<  now  never  placed  in  a 
private  library  on  account  of  its  naked  indecency.  Al- 
though there  were  groat  difference^  between  these  two 
brother*,  and  they  often  followed  different  Hnee  "f  con- 
duet,  yet  the  fundamental  ebaraoterisrJCS  "i  their  minds 
were  the  same,  and  they  always  worked  in  the  >:i\ne 
spirit.  August  Wilhelm  was  elegant,  but  a  little  super- 
-8cial;  Friedrieh  was  deeper,  but  his  depths  easily  became 


a  little  obscure.  August  AVilhelm  was  witty,  Friedrieh 
was  cutting.  August  Wilhelm's  talent  was  description, 
Friedrich'a  was  discrimination.  But  they  both  lacked 
conviction  and  creative  power,  and,  like  all  people  who 
r  and  hunt  after  conviction  and  have  no  power  of  at- 
taining it.  they  made  a  retrograde  movement,  ami  sought 
refuge  in  adoration  of  that  which  formerly  had  given  rest 
and  blessedness  to  the  mind  of  mankind.  The  Middle 
LgCS,  with  their  naive  and  passionate  ideas  of  kingdoms 
and  popedom,  became  their  ideal,  and  through  them  the 
ideal  of  the  romantic  school.  Much  confusion  and  much 
real  harm  came  from  this  mental  peculiarity  of  theirs,  but 
both  brothers  nevertheless  had  a  precious  faculty  of  appre- 
ciating a  mental  phenomenon  exhibited  in  literature  or  art, 
in  morale  or  aesthetics,  in  its  pure  objectivity,  without  mix- 
ing it  up  with  their  own  subjective  whims  and  passions  ;  and 
although  they  failed  in  their  philosophical  explanations  of 
this  faculty,  which  they  called  ir<>ni/,  and  which  they  pro- 
olaimed  as  the  highest  artistic  faculty,  yet  German  civili- 
zation learned  much  from  them  in  this  respect. 

Clemens  Petersen. 
Schlei'cher  (ArnrsT),  b.  at  Meiningen,  in  the  Saxon 
duchies,  Germany,  Feb.  19,  1821;  studied  theology  and 
comparative  philology  at  Leipsio,  Tubingen,  and  Bonn; 
and  was  appointed  professor  at  Prague  in  1850,  ami  in 
1857  at  Jena.  D.  Dec.  6,  18fi8.  His  linguistic  knowledge 
was  very  extensive,  but  the  Slavo-Lettic  languages  formed 
his  specialty,  and  some  of  his  most  remarkable  writings 
treat  this  subject — Di e  Fomnenlehre  der  kircheneionoiechen 
Spraehe  (1853}  and  Mandbvch  der  litauieehen  Sprache  (2 
vols.,  1856-57).  He  also  wrote  Die  Sprachem  Buropae 
(1S50),  Compendium  der  vergleichotden  UrammaHk  der  in- 
dogt  rmaniseht  ><  Sprachem  (1862  ;  translated  into  English  by 
II.  liendall,  London.pt.  1.  1*74),  Die  Darwinfeche  Theorie 
uii'l  die  Sprifliirix'ii  inrlmj't  (  1  Sti.". ).  I  '•  U,  r  <l  i<   /{nirtttttny  tier 

Spraehe  fur  die  NaturgeecHichten  der  Bfenechen  (1865). 

Schlei'den  (Matthias  Jakob),  b.  in  Hamburg  Apr.  5, 
1801;  first  studied  law  at  Heidelberg,  then  medicine  at 
Gottingen.  and  finally  botany  at  Jena,  where  he  was  ap- 
pointed professor  in  1839.  In  lSd2  he  resigned  his  office. 
and  after  a  short  stay  at  Dorpat  (1883-84)  as  professor  of 
vegetable  chemistry,  he  settled  at  Dresden.  His  principal 
works  are^ — Grundzuze  der  irint>cnnvhnftlichrn  Sotanik  (2 
vols.,  1S42-4;>I,  which  attracted  much  attention  and  gave 
rise  to  many  controversies:  it  was  translated  into  English 
by  Dr.  Lankester  (18491 ;  Die  Pflanze  >">•!  ihr  Leben,  trans- 
late! into  English  by  Prof.  Henfrey  (1S48)j  Baum  und 
Wald  (1870),  Die  Hose  (1873). 

Schlei'ermacher  (FniEmurH  Eunst  Daniel),  b.  at 
Brcslau  Nov.  21,  1768;  d.  at  Berlin  Feb.  12,  1834,  was 
the  son  of  a  Reformed  clergyman,  and  was  brought  up  in 
the  community  of  Moravian  Brethren,  receiving  a  profound 
religious  impulse  from  them.  From  1783  to  1787  he  at- 
tended the  panlagogium  at  Niesky  and  the  seminary  of 
the  United  Brethren  at  Barby.  He  completed  his  theolog- 
ical course  at  Halle,  and  after  filling  the  positions  of  pri- 
vate tutor,  assistant  preacher,  etc..  became  in  1796  the 
chaplain  of  the  Charite-Haus  at  Berlin:  in  1S02  court- 
chaplain  at  Stolpe,  and  in  1804  professor  (extraordinariue) 
of  theology  and  philosophy  at  Halle.  In  1809  he  preached 
at  the  Trinity  church  in  Berlin,  and  the  following  year  re- 
ceived appointment  as  professor  (ordinariue)  of  theology 
at  the  new  University  of  Berlin,  which  position  he  retained 
till  his  death,  Feb.  12,  1S34.  During  the  ten  years  pre- 
vious to  going  to  Berlin  he  had  studied  and  criticised  the 
Kantian  philosophy,  and  was  greatly  attracted  by  Jacobi's 
exposition  of  Spinoza.  He  subsequently  studied  and  trans- 
lated Plato,  and  did  much  by  his  lectures  to  encourage  the 
study  of  the  remains  of  the  early  Greek  philosophy.  His 
activity  knew  no  limits.  He  labored  to  effect  a  union  of 
the  Lutheran  and  Reformed  churches  on  the  broad  basis 
that  demanded  unity  in  the  spirit  of  Protestanti-in  and  al- 
lowed diversity  as  to  doctrines  and  modes  of  worship.  His 
failure  in  this  led  to  a  misunderstanding  with  Minister  von 
Altenstein  which  lasted  for  some  years. 

The  fundamental  point  of  view  of  Schleiermacher's 
system  is  this:  Religion  is  not  a  knowing  nor  a  doing,  but 
a  feeling — a  feeling  of  the  universal  life  of  the  Infinite, 
and  of  the  dependence  of  the  Ego  upon  it.  Hence,  with 
him,  religion  begins  with  the  feeling  of  dependence.  Re- 
flection upon  this  feeling  gives  rise  to  descriptions  of  it, 
and  heme  tin-  statement  of  religious  principles  and  dog- 
mas. All  religions  are  historic  and  positive.  Among 
these  Christianity  holds  a  unique  place,  inasmuch  as  in  it 
U  found  the  reconciliation  with  the  Infinite,  hence  the  very 
essence  of  religion  itself.  Upon  the  same  framework  of 
antithetic  ideas  of  the  universal  and  particular  (infinite 
and  finite,  common  and  special,  God  and  the  Ego)  he 
builds  his  system  of  ethics.  The  organizing  activity  of 
reason  in  the  realm  of  the  common  or  universal,  securing 
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identity  of  common  usage,  is  the  first  province  of  ethical 
fiction — that  of  interchange  aiming  men.  The  second  is 
that  of  organization  in  the  realm  of  particular  individual- 
ity, the  province  of  inalienable  personality.  The  third 
and  fourth  provinces  of  ethical  action  are  not  those  of  or- 
ganization, but  of  "symbolism,"  the  third  being  that  of 
symbolism  with  identity  in  the  realm  of  thought  and  lan- 
guage, and  the  fourth  the  symbolism  with  individuality  ID 
the  realm  of  feeling.  Corresponding  to  these  four  prov- 
inces are  the  four  institutions:  (a)  state,  in  which  each  is 
for  the  whole;  (b)  civil  society,  organized  for  the  benefit 
of  the  individual;  (el  school  (college,  etc.),  for  community 
of  culture;  (<{)  church,  "for  individual  symbolic  activity." 
The  most  important  of  Schleiermacher's  writings  are — (1) 
Discourses  on  Beligion  (Berlin,  171)9) ;  (2)  Monologues 
(1800);  (3)  Confidential  Letters  on  /'.  SchlegeVs  Lucinde 
(1800);  (4-7)  Four  Collections  of  Sermoiis  (1801-20);  (8) 
Outlines  of  a  Critique  of  Previous  Systems  of  Ethics  1 1803) ; 
(9)  Translation  of  Plato's  Works  (1804-28)  j  (10)  The 
Christian  Faith  according  to  tin-  Principles  of  the  Evangel- 
ical Chunk  (1821-22);  (11)  Theological  Encyclopedia 
(1811).  After  his  death  were  published  (1835)  lectures  on 
the  history  of  philosophy,  dialectics,  psychology,  ethics, 
politics,  and  pedagogics.  The  lectures  on  the  life  of  JesuSj 
which  appeared  in  L864,  made  an  epoch  when  first  deliv- 
ered. According  to  the  authority  of  Zeller,  Sehleicrmacher 
is  the  greatest  theologian  of  the  Protestant  Church  since 
the  period  of  the  Reformation — "a  churchman  whose  lib- 
eral ideas  will  yet  prevail  in  regard  to  the  union  of  Prot- 
estant confessions,  the  constitution  of  the  Church,  and  tin- 
rights  of  conscience  and  individuality  in  religion" — "a 
deep-working  religious  teacher,  who  formed  the  heart  by 
the  understanding  and  the  understanding  by  the  heart — a 
philosopher  who  scattered  fruitful  seeds,  who  introduced  a 
new  era  in  the  knowledge  of  Greek  philosophy,  and  who 
assisted  in  Germany's  political  regeneration."  He  inves- 
tigated the  nature  of  religion  more  profoundly  than  any 
before  him.  Physically,  he  was  small  of  stature,  slightly 
deformed,  quick  and  animated  in  his  movements,  his  coun- 
tenance kind  and  sympathetic.  He  married  in  1809  the 
widow  of  his  friend  Willich.  His  Autobiography  (cover- 
ing only  the  first  twenty-six  years  of  his  life)  was  publish- 
ed in  1851.  His  Correspondence  with  J.  V.  (raaa  appeared 
the  following  year  in  4  vols.  His  Biography  has  been 
written  by  K.  Schwartz,  D.  Schcnkcl,  W.  Dilthcy,  and 
others.  William  T.  Harkis. 

Schleitz.     See  Refss. 

Schle'staclt,  town  of  the  German  empire,  province  of 
Alsace,  on  the  111,  has  manufactures  of  calicoes,  woollen 
and  cotton  hosiery,  linens,  soap,  and  oil,  and  a  large  trade 
in  curn,  wine,  and  fruits.     P.  10,181. 

Schles'wig  [Dan.  Slesoig],  the  northern  part  of  the 
Prussian  province  of  Schleswig-Holstein,  comprising  an 
area  of  3329  sq.  m.,  with  409.907  inhabitants,  and  bounded 
N.  by  Jutland;  S.  by  Ilolstein,  from  which  it  is  separated 
by  the  river  Eider,  K.  by  the  Baltic,  and  \V.  by  the  North 
Sea,  formed  a  part  of  Denmark  from  the  establishment  of 
that  kingdom  in  the  beginning  of  the  ninth  century  up  to 
1866.  When  in  826,  King  Gorm  the  Old  had  gathered  all 
the  small  Danish  kingdoms  under  one  crown,  his  wife, 
Thyra  Dannebod,  induced  the  Danes  to  build  a  wall  (Dan- 
nevirke)  on  the  frontier  between  Denmark  and  Germany; 
that  is,  on  the  frontier  between  Schleswig  and  llulstein. 
The  Danes  assembled  from  all  parts  of  the  country;  while 
the  men  worked  on  the  wall,  the  women  tilled  the  fields, 
and  when,  after  the  lapse  of  about  thirty  years,  Dannc- 
virkc  was  finished,  it  was  in  some  respects  a  gigantic  work. 
It  stretched  from  the  gulf  of  the  Schley  or  SUenfjord  to 
the  river  Eider,  a  distance  of  about  20  miles,  was  from  20 
to  40  feet  high,  faced  Holstein  with  a  broad  ditch,  with 
bastions  andtowcrs.and  communicated  with  it  only  through 
one  narrow  gate.  But.  it  was  built  of  turf,  peat,  and  wood. 
Henry  the  Fowler  succeeded  in  setting  fire  to  it,  and  broke 
through  it.  It  had  to  bo  rebuilt  of  clay,  cement,  and 
stone,  but  then  it  held  good  for  centuries.  That  this  wall 
was  not  merely  an  artificial  frontier-line  between  two  coun- 
trieSj  but  the  natural  boundary  between  two  different  tribes 
destined  to  develop  into  two  distinct  nationalities,  is  shown 
by  several  facts.  Those  weapons  ami  utensils  of  Btone 
which  characterize  the  oldest  phase  of  civilization  in  Sean- 
dinav  ia  arc  found  in  great  numbers  in  Bohleswig,  down  to 
Dannevirke,  but  none  were  ever  found  in  Ilolstein  on  the 
other  sido  of  the  wall.  Next,  the  river  Cider  is  general!} 
Called  the  frontier  of  the  " '  1 1 < >  1  \  Human  "  empire  by  all 
kinds  of  author-,  both  in  the  Gennnn  and  Danish  litera- 
ture, up  to  the  end  of  the  eighteenth  century,  and  people 
on  both  sides  of  the  river  were  very  well  aware  of  the  l;n  I 
that  the  influence  of  the  Roman  law  stopped  before  the 
Elder,  while  the  law  of  Bohleswig  was  a  development  of 
purely   Scandinavian   origin.      Nor  was   the   name   of  the 


country  at  that  time  Schleswig,  but  South  Jutland,  and  the 
wars  between  the  German  and  Danish  kings  were  by  no 
means  waged  for  the  possession  of  this  territory,  but  merely 
because  the  Germans  wished  to  christianize  the  Danes, 
while  the  Danes  wished  to  plunder  the  Germans. 

In  1232,  King  Waldemar  [I.  divided  his  dominion  be- 
tween his  three  sons,  in  accordance  with  the  tendency  then 
ruling  universally  in  Europe.  Erik  became  king  in*  1241; 
Abel  received  Schleswig  as  a  Befj  Christopher,  Laaland  and 
Falster.  Fends  immediately  ensued  between  the  king  of 
Denmark  and  his  passu],  the  duke  of  Schleswig;  and  when 
the  family  of  Abel  intermarried  with  that  of  the  count.-  of 
Holstein,  and  thereby  procured  foreign  aid,  the  feuds  grew 
into  wars,  in  L875  the  family ol  Ibel  become  extinct, and 
Schleswig  returned  to  Denmark  j*  but  in  1386,  Margrethe, 
who  was  busy  with  the  establishment  of  the  Scandinavian 
union,  enflefed  Count  Gerhard  I  of  Holstein  with  it,  on  ac- 
count of  his  relationship  with  the  family  of  Abel,  and  in 
order  to  procure  peace  on  her  southern  frontier  while  .-he 
was  warring  on  the  northern.  This  Holsatian  family, 
which  thus  held  Ilolstein  as  a  fief  of  tin-  German  crown 
and  Schleswig  as  a  fief  of  the  Danish,  died  oul  in  I  i.v.i. 
but  the  Danish  king,  Christian  I.,  a  German  prince  and 
the  founder  of  the  house  of  Oldenburg,  instead  of  incor- 
porating Schleswig  and  sending  Holstein  adrift  into  Ger- 
many, chose  to  use  Schleswig  as  a  bail  by  which  to  catch 
Holstein.  lie  promised  that  Bohleswig  ami  Holstein 
should  always  be  united  together  under  one  government, 
and  thereby  procured  his  election  by  the  states  u  duke  of 
ilolstein.  His  successors  on  the  Danish  throne  used  to 
provide  for  their  younger  sons  by  giving  them  estates  in 
Schleswig  and  Holstein.  Thus,  several  dnoal  lines  sprang 
up;  some  of  them  acquired  considerable  power,  and  all  of 
them  assumed,  from  natural  jealousy,  a  hostile  attitude 
toward  the  Danish  dynasty.  They  were  Germans  by  or- 
igin and  connections;  they  sought  their  allies  in  Germany, 
and  thus  the  Germanization  of  certain  parts  of  Schleswig 
took  place  in  a  natural  way,  nobody  noticing  it.  In  1721 
all  these  ducal  lines  were  driven  out  of  Schleswig,  having 
committed  open  treason  against  the  Danish  crown  during 
the  late  war  with  Sweden,  and  the  incorporation  of  the 
country  as  a  Danish  province  was  recognized  and  guaran- 
tied by  the  European  powers.  The  germanization,  bow- 
ever,  did  not  stop.  On  the  contrary,  it  was  even  favored 
by  the  Danish  government — first,  because  at  the  court  of 
Copenhagen,  German  played  the  same  part  up  to  the  end 
of  the  eighteenth  century  as  French  at  the  court  of  Ber- 
lin during  the  reign  of  Friedrich  II.;  and  next,  because 
the  government  hoped  to  get  a  tirmor  grasp  on  Holstein  by 
fostering  German  sympathies  in  Schleswig.  But  in  tho 
first  half  of  the  nineteenth  century  the  idea  of  nationality 
began  to  show  itself  in  politics,  ami  the  rapidity  and  force 
with  which  it  developed  gave  very  soon  the  affairs  in 
Schleswig  a  new  aspect.  This  country,  to  which  Germany 
never  had  had.  nor  ever  had  made,  any  claims,  had  now 
become  partly  German,  and  twice — in  1S48,  during  tho 
general  revolutionary  excitement  in  Germany,  and  in  Im'-I. 
during  the  dangerous  conflict  with  Austria  concerning  the 
supremacy  in  Germany,  and  with  tho  diet  concerning  tho 
military  reorganization — the  l'russian  government  u-ed 
this  circumstance  as  a  safety-valve.  The  attention  of  tho 
German  nation  was  artificially  drawn  away  from  its  own 
affairs  and  concentrated  on  this  point,  and  its  natural  and 
honest  sympathy  was  fanned  into  fanaticism  and  hatred. 
In  1S48,  however,  the  interference  of  Russia  compelled 
Prussia  to  withdraw  its  troops,  and  then  the  insurrection 
in  Holstein  was  speedily  put  down;  but  in  1804,  Prussia 
and  Austria  conquered  Holstein  and  Schleswig,  and  by  thu 
Treaty  of  Vienna  (Oct.  :;ii,  1864)  Denmark  was  compelled 
to  cede  them.  According  to  the  convention  of  Gastein 
(Aug.  II.  L865),  Austria  occupied  Holstein,  Prussia  Schles- 
wig. but  by  the  Treaty  of  Prague  (Aug.  '2'.'>,  1866)   Prussia 

retained  them  both  ;    and  to  the  article  of  that  treaty  stip- 
ulating that  the  northern  Danish-speaking   part  <A'  Schles 
wig  should  be  given  back  to  Denmark  it   has  paid  no  re- 
gard. Cl.KMCNS  PSTBRBEIt. 

Schleswig:,  town  of  Prussia,  province  of  Sehleswig- 
llolstcin,  formerly  the  capital  of  the  duchy  of  Schleswig, 
is  at  the  head  of  the  Schley  or  Slie,  a  narrow  inlet  of  the 
Baltic,  20  miles  long,  and  navigable  only  for  small  vessels. 
I  (  Is  an  old  town,  and  was  of  considerable  commercial  im- 
portance in  the  Middle  Age.-.  It- .alio  dial  contains  many 
curious  monuments,  but  when  its  harbor  filled  up  with  sand 
its  mercantile  enterprise  decreased.  There  are  several  good 
educational  institutions,  and  some  manufactures  of  leather, 
sugar,  earthenware,  and  woollen  Btuffs,     P.  13,850. 

Schleswig,  tp..  Manitowoc  oo.,  Wis.     P-  1 7  is. 

St'hlcswifl-IIolstriil,  province  of  Prussia,  bounded 
N.  by  Denmark,  S.  by  the  Elbe,  which  separates  it  I 

Hanover.   E.  bv  the  Ilaltic,  and  W.  bv  the  North  Boa, 
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prises  an  area  of  676*1  sq.  m.,  with  995,873  inhabitants, 
r]  i -l.nnl. —  Roma*,  S\lt.  and  Fohr  in  the  North  Sea, 
Femern  in  the  Baltic — belong  to  the  province. 
A  slightlj  Ige  stretches  through  the  centre  of 

the  oountry,  eandy,  gravelly,  and  oorered  with  heath  in 
Sohleewig — wampy,  marshy,  and  covered  with  forests  in 
Bolstein.  To  the  B.  of  this  ridge  tin-  surface  is  beauti- 
fully diversified  by  lulls,  and  the  coast  much  indented  bj 
long)  narrow  fiorda.  The  soil  affords  exoeUenl  arable  land, 
and  forests  of  oak  and  beach  are  numerous.  To  the  W. 
the  surface  is  perfectly  level,  and  the  ground  bo  tow  that 
the  oonntry  in  many  places  must  be  protected  against  the 
North  Bee  by  high  dikes;  bnl  'lie  soil  is  rich  an  I  affords 
lent  pasturage.   The  chief  cm       ■  e  agriculture 

iu  the  eastern  part,  cattle  breeding  in  the  western.  Wheat) 
hops,  and  trull  are  raise' I  in  great  quantities,  and  thousands 
of  i. it  oxen  are  annually  Bold  in  Hamburg  and  London. 
The  fisheries  In  the  North  Sea  are  considerable,  but  the 
manufacturing  industry  is  insignificant.  One-half  of  the 
population  of  Sohlesvrig,  about  200,000  peoplo,  Bpeak  Dan- 
ish; the  Frisian  language  is  spoken  La  the  western  dis- 
trict i  and  on  the  island  ol  the  North  Sea  :  the  rest  of  the 
inhabitant-  Bpeak  the  Lou  German  dialect.  The  province 
i-  of  vital  importance  to  Prussia  for  the  formation  of  a 

M\  on  ;i, nut  of  the  harbor  of  Kiel,  the 

best,  il  not  the  only  one  available  for  naval  purposes,  on 
the  ooasl  of  tier  in  any.  an-1  partly  because  of  the  fitness  of 
the  inhabitants  for  maritime  occupations. 

Nr)ilru>  iut  (JoHAffli  Fiukdricii),  b.  in  Leipsic  Jan. 
16,  1756;  studied  theology  and  philology  in  the  univer- 
sity of  that  oity;  appointed  professor  of  theology  in  GeftV 
tingen  1784,  and  in  I7i'.">  pronssor  of  theology  and  provost 
of  the  collegiate  ohnrah  in  Wittenberg;  devote  1  himself 
principally  to  the  lexicography  of  the  Greek  Scriptures. 
After  the  retnoval  of  the  University  of  Wittenberg  he  was 
associate  director  of  the  theological  seminary.  His  chief 
productions  were — Lexicon  Qrmeo-JLaUin  Novum  Testament 
i  sipsio,  1792;  laal  ed.  |  tth),  1819,  2  vols,  in  4  parts), 
as  sfw  Lexicon  in  AAA".  (Leipsic,  1821,  5  vols.; 
both  reprinted  in  Glasgow  and  London,  the  former  in  2, 
the  latter  in  '.1  vols.).  The  lexicon  to  the  Septuagint  is  still 
the  most  complete  on  the  subject.  Sobleusner  edited,  with 
Btaudlhl,  tor  some  years  (till  1795),  the  QSUmgecke  Bibli- 
der  neuetlen  (AeolooifCAen  Zriteratttr.  D.  Feb.  21, 
1831.  II.  Drisleb. 

Schley,  county  of  S.  W.  Georgia,  watered  by  Cedar, 
Bear,  and  Mnokaloe  creeks,  ha*  a  level  surface  and  a  mod- 
erately fertile  soil.  Staples,  Indian  corn,  cotton,  and  sweet 
>es.    Gap.  Ellaville.    Area,  160  sq.  m.     P.  5129. 

Schlic'mann  (Hbhtrich),  b.  in  1822  at  Kalkhorst, 
tfeeklenburg-Schwerin  j  received  a  mercantile  education  at 
Fiir.-tenberg  and  Amsterdam  :  established  a  business  of  his 
own  in  St.  Petersburg  in  1M7:  travelled  much,  acquired 
many  languages,  and  retired  in  lSt».'t  from  business.  In 
1869  he  published  at  Paris  Tthaque,  Piloponniee  et  Troie, 
giving  an  account  of  his  travels  in  those  regions :  in  1^71 
followed  his  Trojaniache  Alterthiimer,  giving  an  account  of 
the  excavations  he  had  undertaken  on  the  plateau  of  Ilis- 
sarlik,  and  accompanied  by  an  Atlas  t raja nisc her  AlterthU- 
lonsisting  of  217  photographic  plates.  In  1875  he 
commenced  excavations  at  Athens  and  Mycene. 

Schlos'ser  (Friedeich  CHMSTOPH),b.at  .lever,  Olden- 
burg, Nov.  17,  177->:  studied  theology  and  philosophy  at 
Qottingen  ;  spent  several  years  as  a  private  tutor  in  various 

families  and  as  librarian  to  the  city  of  Frankfort,  and  was 
appointed  in  1817  professor  of  history  at  the  University  of 
Hei  Leltx  rg,  where  he  d.  Sept.  23, 1861.  J I  i -  principal  wri- 
tings ere  0  lee  18.  Jahrhunderts  (8  vols.,  1823- 
1.  and  translated  into  English  by  David- 
son, Loud.,  1843  >2  .  Weltgeeehichte  in  tuaammenh'dno* 
En&hlung  (9  vols.,  1817-24),  Universal  htetorieeke  Ueber- 
*tcht  chu  der  alien  WeU  und  ikrer  Cidtur  (:: 
vols.,  1826-34).  His  Weltgeeehichte  (10  vols..  1842-54)  is 
mostly  a  compilation  from  his  other  works  by  Kriegk. 

SrhUi/.Vr,  von  (August  Lunwie),  b.  at  Gaggstedt, 
^  Urtemberg,  Julj  5,  I7;;,.:  -tudied  thenh.gvat  Wittenberg 
Qottingen;  lived  from  1755  to  1759  at  Stockholm  as 
private  tutor,  and  wrote  her.,  in  the  Swedish  language,  a 
history  of  commerce j  went  to  Russia  in  1761  with  the  Rus- 
sian court-historiographer,  Midler,  and  was  appointed  pro- 
fessor of  political  science  in  1764  at  Qottingen,  where  hed. 
Sept  9,  1809.  His  principal  works  are  his  Allgemeine  nor- 
diech*  2  vols.,  1772)  and  his  translation  of  Nes- 

tor's  Russian  Chronicle*  (5  vols.,  1802-09). — His  grandson, 
Kr/BD  voa  &  blozbr,  b.  at  Lubeck  Jan.  5,  1822,  was  Ger- 
man minister  to  Mexico  1869-71,  and  subsequently  in 
Washington,  and  wrote  Choiaeul  und  setae  Zeit  l  B 19),  t;,- 
aehieht*  d.  Oiteeel&ndeT  (8  voIb.,  1850-53),  Ver- 

faii  und  Untergano  <l>  r  Santa  ( 1803),  Friedrich  der  Grouse 
und  Katkarina  II.  1 1809). 


S<  lnnal  kalden,  town  of  Prussia,  province  of  Hesse- 
Nassau,  at  the  confluence  of  the  Bchmalkalde  and  Stille, 
dtworks,  iron  ami  steel  forges,  and  manufactures  of 
white-lead  and  paper.  The  famous  league  of  the  German 
; ..tit  princes  was  formed  here  in  L531.     P.  5600. 

Schmid  (Christian  Friedhioh),  son  of  a  clergyman, 
b.  at  Bickelsberg.  in  Wiirtemberg,  in  I7!'4;  was  professor 
extraordinary  at  TUbingen  1821,  professor  ordinary  1826, 
and  d.  Mar.  28,  1852.  His  Btbltsehe  TKeologie  dea  JVi  m  n 
Testament*  was  published  posthumously  (1853;  2d  ed.  1859; 
Bng,  trans,  by  G.  H.Vnnaoles,  1870).     K.  D.  Hitchcock. 

Srhmid  (Leopold),  b.  at  Zurich  June  9,  1808;  studied 
theology  at  TUbingen  and  Munich,  and  was  appointed 
professor  of  theology  in  1839,  and  afterward  of  philosophy 
at  Giessen.  Although  a  strict  adherent  of  the  Roman 
Catholic  Church,  his  broader  and  more  liberal  views,  ac- 
quired by  an  extensive  study  of  philosophy,  brought  him 
into  collision  with  the  ultramontane  party.  In  1849  his 
election  as  bishop  of  Mentz  was  not  confirmed  by  the  pope, 
who,  however,  dared  not  place  his  book.  Der  Oeut  dee  K«- 
tholicismue  •><{>>■  Grundlcgung  dt  r  chriatlit  //>  u  Trenik  (2  vols., 
1818-00),  in  the  Index.  His  Vltramontan  oder  katholiet  h  I 
i  1867)  showed  a  decided  opposition  to  the  exorbitant  claims 
of  the  pope.     D.  at  Uiesscn  Dec.  20,  1869. 

Schmidt  (Heinrich  Julian),  b.  at  Marienwerder, 
province  of  Prussia,  Mar.  17.  1818;  studied  philology  and 
hlBtory  at  the  1'niversity  of  KQnigsberg;  settled  in  1  s4 7 
at  Leipsic  as  editor,  afterward  in  connection  with  Qustav 
Freytag  as  proprietor  of  the  Gremboten,  which  supported 
the  Prussian  interest  in  Germany;  removed  in  1861  to 
Berlin  and  edited  the  Berliner  Allgemeine  Zeitung  (1861— 
63),  but  retired  afterward  to  private  life.  His  books,  Ge- 
s.iu-  hte  der  How  a  a  til-  in  Zeitalter  der  Reformation  und 
Revolution  (2  vols.,  L850),  Geechtchte  der  deutsehen  Litera- 
iur  Beit  Leeeingfa  Tod  (3  vols.,  1858),  Qeachxchte  dee  geistt- 
gen  Lebena  in  Deuteehlond  von  L<  ibniz  bit  attf  Leeeing'a  Tod 
(2  vols.,  1860-04),  liilder  aits  dem  geietigen  Leben  unserer 
Zeit  (1S70),  are  both  interesting  and  instructive.  The 
views  of  the  author  are  decided  and  lucid,  and  his  style 
forcible,  but  sometimes  his  conceptions  look  wilful,  and 
his  argumentation  becomes  too  subtle  to  be  convincing. 

Schmidt  (  Henry  I.),  S.  T.  D.,  b.  at  Nazareth,  Pa.,  Dec. 
21,  1806;  educated  at  the  Moravian  pavlagogium  and  theo- 
logical seminary  of  his  native  town  ;  was  a  teacher  in  the 
former  institution  1S26-29 ;  pastor  of  Lutheran  churches 
in  Bergen  co.,  N.  J.,  1831-33;  professor  at  Hartwick  Sem- 
inary, Otsego  co.,  N.  Y.,  1833-36;  pastor  of  a  German  Lu- 
theran church  at  Boston,  Mass.,  1836-38:  professor  in 
Pennsylvania  College  and  Theological  Seminary  at  Gettys- 
burg, Pa.,  1838-43 :  pastor  of  Lutheran  churches  in 
Montgomery  co.,  N.  Y.,  1S44;  principal  of  Hartwick  Sem- 
inary 1845-47 ;  and  became  professor  of  the  German 
language  and  literature  in  Columbia  College,  K.  Y., 
1848,  which  post  he  still  fills  (1876),  having  also  been  an 
occasional  instructor  in  other  departments  of  the  same 
institution.  Author  of  many  theological  artieles  in  the 
Evangelical  Hi  view,  of  a  History  of  Education  and  Plan  of 
Culture  and  instruction  (1842)  in  "Harper's  Family  Li- 
brary," clvi..  of  several  published  sermons,  addresses,  and 
other  miscellaneous  pamphlets,  a  treatise  on  The  Scriptural 
Character  of  the  Lutheran  Doctrine  of  the  Lord's  Sujjjter 
(1852).  and  a  Course  of  Ancient  Geographt/  (1S60). 

Sohmitz  (Leonhard),  Ph.  D„  LL.D..  b.at  Eupen,  near 
Aix-la-Chapelle,  Germany.  Mar.  6,  1807;  educated  at  the 
University  of  Bonn,  where  he  studied  history  and  philology 
under  Niebuhr  and  Welcker:  became  professor  in  a  gym- 
nasium at  Bonn;  settled  in  England  1836;  was  rector  of 
the  high  school  at  Edinburgh  1845-66,  and  principal  of  the 
London  International  College  18G6-74,  after  which  he  ac- 
cepted the  post  of  classical  examiner  in  the  University  of 
London.  He  was  classical  tutor  to  the  prince  of  Wales 
1859,  and  to  Prince  Alfred  1862-63:  translated  into  Eng- 
lish the  lectures  of  Niebuhr,  and  Zumpt's  Latin  Grammar; 
edited  the  Classical  Museum  1844-50;  contributed  to  Dr. 
Smith's  i'l,i^sir>d  Ih'rtionaries  and  to  cyclopaedias ;  is  au- 
thor of  Latin  and  Greek  grammars  and  of  a  series  of  his- 
tories for  schools  and  colleges. 

Schmuck'er  (Samtel  Mosheim),  LL.D.,  son  of  Rev. 
Dr.  S.  S.  Schmucker,  b.  at  Newmarket,  Ya.,  Jan.  12.  1823; 
graduated  at  Washington  College,  Pa.,  1840;  studied  the- 
ology at  Gettysburg;  was  Lutheran  minister  at  Lewiston, 
Pa.,  1842-45,  at  Germantown  1845—48,  and  was  admitted 
to  the  Philadelphia  bar  1S50.  D.  at  Philadelphia  May  12. 
lsti.'I.  Author  of  biographies  of  Catharine  II..  Nicholas 
I.,  J.  C.  Fremont,  Alexander  Hamilton.  Jefferson,  E.  K. 
Kane,  Napoleon  III.,  Webster,  and  Clay,  and  of  various 
historical  compilations. 

Schmucker  (Saki  el  S.j,  D.  D.,  b.  at  Hagerstown, 
Md.,  Feb.  28,  1799;  studied  at  Princeton,  but  did  not  grad- 
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uatc ;  was  ordained  in  the  Lutheran  Church  1818;  was 
pastor  of  a  church  at  Newmarket,  Va.,  1820-26;  became 
professor  of  didactic  theology  in  the  Gettysburg  Theological 
Seminary  at  its  foundation,  Sept.,  1826,  and  retained  that 
post  until  Aug.f  1864,  having  acted  for  many  years  as  pres- 
ident of  the  institution j  and  was  emeritus  professor  from 
1861  to  his  death,  at  Gettysburg  July  26,  L873.  Author  of 
numerous  works  of  Lutheran  theology  in  English  and  Ger- 
man, and  contributions  to  reviews. 

Schnan'se  (Kakl),  b.  at  Dantzic  Sept.  7, 1708  ;  studied 
law  at  Heidelberg  and  Berlin,  and  held  from  1819  to  1857 
various  judicial  offices  at  Ko'nigsberg,  Marienwerder,  Dus- 
seldorf,  and  Berlin,  but  travelled  much  at  the  same  time 
in  Italy,  France,  and  the  Netherlands,  and  studied  art 
with  great  enthusiasm.  In  lS.it  he  published  his  Nieder- 
lati'Iisrhr  fiii,  /'.',  and  from  lSflt  to  ISO!  his  Gesahichte. der 
bildenden  Kiui*(o  (7  vols.)  appeared.  In  1858  he  com- 
menced the  publication  of  Das  chriatliche  Kunetblatt,  to- 
gether with  Grunoisen  and  Schnorr.  I),  at  Wiesbaden 
May  21,  1875. 

Schnee'berg*  town  of  Saxony,  has  silver,  copper, 
and  iron  mines  in  its  vicinity,  and  manufactures  of  gold 
and  silver  laee.     P.  7582. 

Schnei'der  {Johann  Gottlob),  b.  at  Collmen,  near 
Wur/.en,  Saxony,  Jan.  18,  1750;  began  his  philological 
studies  at  Schulpforte,  which  he  continued  at  Leipsic,  and 
at  Gottingen  under  Heyne,  who  recommended  him  to  Brunck 
at  Strasbourg  to  aid  the  latter  in  his  edition  of  the  Greek 
poets.  Here  he  added  to  his  classical  studies  that  exten- 
sive and  thorough  acquaintance  with  anatomy,  botany,  and 
zoology  which  gave  so  great  value  to  his  editions  of  the 
ancient  authors  who  treat  of  those  subjects.  In  1776  he 
was  appointed  professor  of  ancient  languages  and  eloquence 
in  the  University  of  Frankfort-on-the-Oder.  When  in  1811 
the  university  was  removed  to  Breslau,  he  accompanied  it, 
holding  the  same  office,  which,  however,  he  resigned  in 
1816  on  his  appointment  as  chief  librarian.  Of  the  many 
valuable  editions  published  by  him,  the  most  celebrated 
were — Xenophontis  Optra  (new  ed.  by  Bornemann  and 
Sauppe,  6  vols.,  1815-38),  Scriptures  Rei  Rustics*  (4  vols., 
1794-05),  Vitruviua  (3  vols..  1807-08),  Arietotelia  Hhtoria 
de  Animalibus  (1  vols.,  1812),  Theophrasti  Opera  (5  vols., 
1813-21),  Oppiani  Cynegetica  et  Halieutica,  with  Brunck 
(1776;  new  ed.  1813),  Ecloga  Physic*  (2  vols.,  1801).  Be- 
sides these  he  wrote  critical  remarks  on  portions  of  ancient 
authors  and  treatises  in  German  on  natural  history.  A 
very  important  contribution  to  Greek  studies  was  made 
by  Schneider  in  his  large  Orieckxaeh- Deutsckes  Worterbuch 
(2  vols.,  1797-98;  3d  ed.,  with  supplement,  1819-21),  on 
which  Passow  based  his  lexicon.     D.  Jan.  12,  1822. 

II.  Drisler. 

Schneider  (Karl  Ernst  Christopii), b.  Nov.  16, 1786, 
at  Wiche  in  Saxony  ;  studied  theology  and  philology  at  the 
University  of  Leipsic;  in  1816  appointed  professor  of  an- 
cient literature  in  the  University  of  Breslau,  where  he  also 
was  associate  director  of  the  philological  seminary  ;  pub- 
lished De  Originibua  Trogcedias  (1818);  edited,  with  a  criti- 
cal commentary,  Platonis  Civitaa  ('.'>  vols.,  L830— 33;  sup- 
plement, 1854)  :  German  translation  of  same  [Plato's  Stoat), 
(2d  ed.  lsjO);  translation  of  Plato's  Tiwmua  (1847),  and 
an  edition  of  Prodi  Commcntarius  in  Platan  in  Tinurum 
(1851);  Caesar's  Gommentarii  de  Bella  Galfico  (2  vols., 
1840-55),  with  elaborate  commentary  ;  edited  a  portion  of 
the  Plato  in  Didot's  IHbliotheca  Gneca  (Paris,  1846-5:)). 
D.  at  Breslau  May  14,  1856.  II.  Drisler. 

Schnei'dewin  (Frtedricr  Wilhelm).  b.  at  Helmstedt 
June  6,  1810;  entered  the  University  of  Gottingen  1829, 
where  he  studied  philology  under  Mitscherlieh,  Dissen,  and 
Otfried  Miiller;  appointed  in  1833  teacher  in  the  gymna- 
sium at  Brunswick  j  in  1836  instructor  in  the  University 
of  Gottingen,  and  in  L837  professor  (extraordinarius,  in 
1842  regular  professor)  in  the  same,  with  a  share  in  the 
direction  of  the  philological  seminary,  of  which  he  became 
subsequently  associate  director.  His  literary  activity  was 
very    great.     Published   Exercitationes   Critical   in    Poetna 

d'r:if*i.s      Min-tn-s      (IS.'U'.I,      I>>/irtnn      f'oixrnx      GrieCSS     (1838— 

39),  lititrii'fr  zur  Kritik  der  /Wf/c  Lyrici  Grteci  (1844), 
Martialia  Epiqrammatat  with  critical  commentary  (2  vols., 
1842),  Sophoclis  Tragcedim  (7  vols.,  1849  seq.  ;  2d  ed.  1853 
acq.),  Simonidis  Carminum  Reliquite  (1835),  and  Para  mio 
graphi  Oruci  (2  vols.  8vo,  1839-51,  in  conjunction  with 
Leutsch),  the  newly-discovered  orations  of  Hyperides 
(1853) ;  edited  from  1846  Philologua,  a  valuable  journal  of 
classical  literature.     I>.  Jan.  10,  1856.  H.  Drisler. 

SchnetZ  (Jean  Victor),  b.  at  Versailles  May  15,  1787; 
studied  painting  under  I'a\i  1,  Ucgnault,  and  Gerard,  and 
in  Italy;  began  to  exhibit  in  isi'.t;  was  director  of  the 
French  Academy  in  Rome  from  L840  to  1866.  D.  at  Paris 
Mar.  15.  L870.  His  most  celebrated  pictures  are — The 
Gypay  and  Sextue  V.  (1820),  The  Sacking  of  Rom*  (1835), 


Christ  and  the  Little  Children  (1855),  The  Capuchin  Physi- 
cian (1867). 

Schnorr  von  Karolsfeld  (Jrurs).  b.  at  Leipsic 
Mar.  26,  [794  :  studied  painting  under  his  father,  who  was 
a  painter  himself,  in  Vienna  and  Italy:  was  appointed 
professor  at  the  Academj  of  Munich  in  1827,  and  director 
of  the  picture-gallery  of  Dresden  in  1*46.  D.  there  May 
24,  1872.  Hi-  principal  works  arc  hi-  frescoes  in  Munich 
illustrating  the  Nibelungen,  the  history  Of  Charlemagne. 
Barbarossa,  and  Rudolf  of  Hapsburg,  his  Luther  at  the 
Vietof  Worms,  and  Bibelin  BUdern  (240  plates,  with  text). 

Schodack',  t|>.,  Rensselaer  co.,  X.  Y..  on  Hudson  River 
ami  Boston  and  Albany  K.  \\t„  and  on  Hudson  River.  P. 
4442. 

Schoel'cher  (Victor),  b.  at  Paris  July  21.  1 804;  trav- 
elled much  in  Mexico,  the  FJ.  S.,  East  and  West  Indies,  Af- 
rica, and  wrote  .De  VEeclavag*  dee  Noira  et  d<  la  f.>'-fl«ln- 
ti'ni  raloniale  (1833),  Abolition  de  VEaelavage  (1840),  Lea 
Colonies  fraiifaises  (1842),  Lea  Colonies  Hrangtrea  ei  Haiti 
(1843),  Egypte  en  1845  (1846),  L'Hiatoire  £  VEaelavage 
•pendant  lea  deux  derniirea  Annies  [2  rote.,  1847).  He  was 
a  member  of  the  Constituent  and  Legislative  assemblies 
1S4S-01  ;  during  the  Empire  he  lived  in  London,  where  he 
published  a  Life  of  Handel  (1857);  after  the  downfall  of 
Napoleon  III.  he  returned  to  Paris,  and  represents  Marti- 
nique in  the  Legislative  Assembly. 

Schoell  (Maximilian   Samson  Fbiedricb),  b.  at  Hars- 

kirchen,  Hesse-Nassau,  May  8, 1766  ;  studied  at  Strasbourg; 
travelled  as  tutor  with  a  Livonian  family  (178S-yii]  in 
Italy,  France,  and  Russia;  attempted  different  occupations 
until  in  1814  he  received  employment  in  the  Prussian  dip- 
lomatic corps;  was  employed  as  secretary  at  various  lega- 
tions and  congresses.  D.  at  Paris  Aug.  6,  1833.  Ilis 
literary  activity  was  very  comprehensive;  the  most  re- 
markable of  his  works  are  Cours  d'Hiatoxre  (46  vols., 
1830-36),  Archives  politique/!  on  dip/omatiqttea  (3  vols., 
1818),  Pieces  relatives  an  Congria  de  Vienne  (6  vols.,  1816), 

Piir-rs    oftieitllex    d<:*tinef*  •'<    th'tftnnprr  t>  *   I'm  u-;<t  ix ,  •  tr.  t«J 

vols.,  1814),  Stat,  de  la  Lift,  greeque  (8  vols.,  1823-25), 
Hist,  de  la  Litt.  romaine  (4  vols..  1815). 

SchoPfer  (or  Schoifler)  (Peter),  b.  at  Gerrisheim, 
near  Darmstadt,  in  1430;  became  in  1450  assistant  in  the 
printing  establishment  of  Gutenberg  and  Faust  in  Mentz; 
formed  in  1455  a  partnership  with  Faust,  whose  daughter 
he  married,  and  carried  on  the  business  alone  after  the  death 
of  Faust  in  1466.  He  introduced  many  improvements  in 
the  art  of  printing.  D.  in  1503.  A  monument  was  raised 
in  his  honor  at  Gernsheim  in  1836. 

Scho'field  (John  M.),  b.  in  Chautauqua  co.,  N.  Y.,  Sept. 
29,  1831;  graduated  at  the  U.S.  Military  Academy,  and 
promoted  brevet  second  lieutenant  of  artillery  July  1,  1S53; 
captain  May  14,  1861.  From  1855  to  1860  he  was  profes- 
sor of  natural  and  experimental  philosophy  at  West  Point, 
and  at  the  outbreak  of  civil  war  was  tilling  the  chair  of 
physics  in  Washington  University,  St.  Louis,  Mo.  Ap- 
pointed major  1st  Missouri  Vols.  Apr.  26,  he  served  with 
Gen.  Lyon  as  chief  of  staff  in  the  operations  in  Missouri, 
participating  in  the  battles  of  Dug  Spring  and  Wilson's 
Creek.  Commissioned  brigadier-general  of  IT.  B.  volun- 
teers and  of  Missouri  militia  Nov..  1861,  ho  commanded 
the  State  troops  and  the  district  of  St.  Louis,  and  in  Oct., 
1862,  was  placed  in  command  of  the  Army  of  the  Frontier  ; 
promoted  to  be  major-general  U.  S.  volunteers  Nov.  29, 
1862,  he  commanded  the  district  and  department  of  Mis- 
souri until  Jan.,  1864,  when  appointed  to  command  the 
Army  of  the  Ohio;  was  in  immediate  command  of  the  23d 
corps  in  Sherman's  Georgia  campaign,  participating  in  the 
almost  constant  severe  fighting  ending  with  the  capture  of 
Atlanta.  Sept.  2.  1864.  In  Nov.,  1864,  he  was  placed  in 
command  of  the  forces  detached  from  (Jen.  Sherman's  army 
to  strengthen  Gen.  Thomas  at  Nashville,  being  constantly 
engaged  with  Hood's  army  invading  Tennessee,  and  de- 
feated it  at  the  battle  of  Franklin,  Nov.  30,  1864;  joined 
Gen.  Thomas  the  next  day.  and  commanded  the  23d  corps 
at  the  battle  of  Nashville  and  subsequent  pursuit  of  Hood's 
army.  For  his  services  at  Franklin  he  was  appointed 
brigadier-general  in  the  regular  army.  Transferred  with 
his  command  to  North  Carolina  and  placed  in  command  of 
that  department  Feb.  9,  1865,  he  occupied  Wilmington 
Feb.  22,  fought  the  battle  of  Kin-ton  .Mar.  B-10,  and 
joined  Gen.  Sherman  at  GoldBDOro'  Mar.  22,  1865.  Upon 
the  surrender  of  Gen,  Johnston's  arm;  |  \pr.  26)  he  was 
appointed  to  execute  the  terms  of  the  convention  ;  in  com- 
mand Of  the  department  Of  North  Carolina  until  dune, 
1865]  and  of  the  first  military  district  of  Virginia  1866-67; 
secretary  of  war  ad  interim  .May.  1868-Mar.,  1869,  when 
he  was  promoted  to  be  major- general  V .  S.  A.,  and  assigned 
to  command  of  department  of  Missouri.  In  .May.  1870,  he 
assumed  command  of  the  division  of  the  Pacific.      B< 
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superintendent  of  the  U.  S.  Military  Academy  at  West 
Poinl  July,  1-7'''. 

Schohar'ie,  oounty  of  B.  Now  York,  intersected  by 

Soboharie,   Cobleskill,  and    Cat-kill    creek-,  traversed  by 

AH. am  and  Susquehanna  R.R.,hasthe  Helderburg  Moon 

i:   bordei  and  spars  of  the  CatskiU  Mountains 

on  the  S.  and  W.:  is  well  adapted  for  pasturage,  and  bos 

ind  saw  and  flouring  mills.   Staples, 

oats,  inukvvhc.it,   potatoes,  hay,  tl;i\.  maple-sugar, 

honey,  wool,  batter,  and  cheese.      Iron   oro  and  sulphur 

springs  are  found.     Cap.  Schoharie.     Area,  650  sq.  in.     P. 

33,340. 

Schoharie,  p. -v.  and  tp.,  cap.  of  Schoharie  co..  N.  Y., 
on  Sohoharie  Valley  H.  It.,  near  the  junction  of  Schoharie 

and  Fox's  ,  reek-.  Ill  miles  (by  rail  I  \V.  li i  Albany.     It 

has  :'.  ohurohee,  an  academy  and  union  school,  1  bank.  2 
newspapers,  and  2  botelB,  with  the  county  buildings.  P. 
of  v.  1200;  of  tp.  8207. 

A.  A.  Hurt,  En.  "Schoharie  Republican." 

Scholasticism.  See  Schoolmen-,  by  W.  T.  Harris, 
A.  M..  I.I.  I'. 

Scholtt-ii'  (Johashes  Hehdrie),  1).  at  Vloutcn,  near 
rjtre  in.  Netherlands,  Aug.  17,1811;  studied  theology  and 
philosophy  at  the  University  of  Utrecht;  appointed  pro- 
i,  or  of  theology  in  1843  at  the  University  ofLeyden,  and 
beoame  the  founder  and  leader  of  a  liberal  movement  in 
Dutch  theologj  which  attracted  much  attention,  not  only 
in  the  Netherlands,  but  also  in  Germany  and  Franco.    His 

iirinoipal  writings,  mostly  translated  into  German  and 
h.  :ire  (hachiedeni*  der  Godedienai  en  wyebegeerte 
i  I-..,;.,  /'.  her  der  hervormde  herk  in  hare  grondbegin 
nlen  I '-'  vols.,  1848-50),  De  wye  mil  (1857),  Bet  evangelic 
naar  Johannes  1 1864),  De  oiuzste  getuigenieeen  aangaande  de 
m-hrt/uti  dee  Nieuvt  Testaments  (1866). 

Schom'berg  (Frederick  Hermann),  Dvke  op,  b.  in 
Heidelberg,  Germany,  about  liilii,  was  the  son  of  Count 
Sohomberg  by  a  daughter  of  an  English  nobleman.  Earl 
Dudley  :  «ervcd  in  tho  army  of  the  United  Provinces,  after- 
ward in  the  French  army,  where  he  acquired  a  great  repu- 
t.itii.n  as  a  strategist  and  tactician:  visited  England  1660; 
wont  thence  to  Portugal,  where  he  exercised  important 
coumands  in  the  war  of  liberation,  and  compelled  Spain  to 
recognise  the  independence  of  that  country  under  the  dy- 
nasty of  Braganza  I  1  mis  I.  tor  which  he  was  made  a  grandee 
and  received  a  handsome  pension  ;  was  again  in  the  French 
service  in  Catalonia  1675,  where  he  won  the  grade  of  mar- 
shal :  \va<  ;,t  of  oestrioht  (1676)  and  Charleroi  (1677) ;  left 
France  on  the  Revocation  of  the  Edict  of  Nantes  1685; 
went  again  to  Portugal,  but  was  compelled  by  the  Inquisi- 
tion to  withdraw  :  was  appointed  by  William,  prince  of 
Orange,  bis  second  in  command  in  the  expedition  to  Eng- 
land KISS;  was  made  duke  of  Sohomberg  in  tho  English 
peerage,  knight  of  tho  Garter,  and  master  of  the  ordnance 
1689;  received  from  Parliament  a  grant  of  £100,000  ;  took 
a  leading  part  in  tho  expedition  against  Ireland,  and  was 
killed  at  the  battle  of  the  Boyne,  July  12, 1690.  His  brother 
and  son  succeeded  to  his  honors  and  estates,  but  the  titlos 
became  extinct  in  1719. 

Schom'burgk  (Sir  Robert  Hermann),  Ph.  D.,  b.  at 
Freihurg-on-the-Unstrut,  Prussia,  June  5,  1S04:  resided, 
engaged  in  mercantile  pursuits,  at  Leipsic  1823,  afterward 
in  Virginia  as  partner  in  a  tobacco  manufactory,  in  which 
business  he  experienced  pecuniary  losses ;  settled  in  the 
island  of  St  Thomas  in  the  West  Indies  1829;  devoted 
himself  to  botany  and  natural  history;  made  a  scientific 
examination  of  Anegada,  one  of  the  Virgin  Islands,  1830, 
on  which  he  prepared  a  report  which  procured  him  the 
patronage  of  the  Royal  Geographical  Society  of  England  : 
spent  to ii r  years  in  the  exploration  of  British  Guiana,  where 
he  discovered  the  great  water-lily  named  by  him  Victoria 
n  i/o  ,•  published  a  Dt  scription  of  British  tiuiana,  Geograph- 
ical mnt  Siatinii<itl  i  I  sin  i,  a  series  of  Viewe  in  the  Interior 
of  Guiana  (1840),  Researches  in  Guyana  (1840),  and  sev- 
oral  reports  to  the  Geographical  Society,  for  which  he  re- 
ceived the  gold  medal  of  that  body  1839,  and  which  were 
translated  into  German  by  his  brother  Otto,  and  published 
at  Berlin  with  a  preface  by  A.  Humboldt  (1841) ;  was  at 
the  head  of  the  commission  for  surveying  the  frontier  be- 
tween British  Gui i    nil   Brazil   1841-44;  published  the 

Natural  History  of  the  Fishes ../'  Guiana  i  2  vols..  1841-43) : 
was  knighted  1845;  published  a  History  <<f  flarbadoes 
(18  17)  and  The  Discovery  of  the  Empire  of  Guiana  by  Sir 
Walter  Raleigh  (1848);  was  British  consul  and  charge 
d'affaires  in  the  Dominican  republic  1848-57,  and  consul- 
general  in  Biam  1857-64.  D.  at  Schoneberg,  near  Berlin, 
Mar.  11.  1865. — His  brother, Mobitz  Richard,  took  part  in 

tin i  1  exploration  of  Guiana,  of  which  he  published  an 

account  in  German  (3  vols.,  1847—48);  translated  some  of 
the  works  of  Sir  Robert  into  German;  went  to  Australia  1849; 
and  ha-  been  since  1865  director  of  the  botanical  garden  at 

Adelaide. 


Schon'bein  (Christian  Friedrich),  b.  at  Metzingen, 
vViirtemberg.  Oct.  18,  1799;  studied  natural  science  at 
Tubingen  and  Erlangen  ;  visited  England  and  France; 
was  appointed  professor  of  chemistry  at  Bale  in  1828;  dis- 
covered Ozone  (which  see)  in  1839;  invented  Gun-Cotton 
(wbioh  see)  in  1845.  D.  at  Baden-Baden  Aug.  28,  1808. 
His  principal  works  are — Dun  Verhalten  ties  Eisens  zum 
Saueretojff  (1837),  Beitriige  zur  phyeikaliechen  Ohemie 
list  I),  Ueber  die  Erzeugung  tie*  Ozone  (1844),  Ueber  die 
langekure  »»"/  raeche  Verbrennung  der  Ktirper  in  atmo- 
tph&rieeher  l.uft  (1845).     Hagenbach  wrote  his  Life  (1869). 

Schon'brunn,  an  imperial  palace  situated  a  few  miles 
from  Vienna,  on  the  river  Wien,  built  in  1744  by  Maria 
Theresa,  contains  llll  rooms,  among  which  are  several 
magnificent  state-rooms,  and  is  surrounded  with  a  large 
and  beautiful  park,  containing  a  botanical  garden,  a  me- 
iii  ■  lie,  etc.  The  palace  is  generally  inhabited  by  the 
imperial  family  during  parts  of  the  summer.  The  Peace 
of  Vienna  (Oct.  14,  1809)  was  signed  here. 

Scho'nebeck,  town  of  Prussia,  province  of  Saxony,  on 
the  Elbe,  has  large  saltworks,  breweries,  and  distilleries, 
and  manufactures  of  powder,  chemicals,  soap,  white  lead, 
and  vinegar.     P.  8995. 

Schon'linde,  town  of  Bohemia,  has  manufactures  of 
yarn  and  linen  and  cotton  fabrics.     P.  5472. 

School  Brothers  and  School  Sisters,  the  collec- 
tive name  of  a  large  number  of  educational  orders  or 
fraternities  in  the  Roman  Catholic  Church,  including  the 
Ursulines,  Piarists,  Visitation  Nuns,  Ladies  of  the  Sacred 
Heart,  Sisters  of  Charity,  Sisters  of  Mercy,  and  many 
others  (for  which  consult  their  respective  names). 

School'craft,  county  of  the  upper  peninsula  of  Mich- 
igan, stretching  from  Lake  Superior  on  the  N.to  Lake 
Michigan  on  the  S.  E.;  drained  by  Manistique,  Sturgeon, 
Whitetish  rivers  and  other  streams;  has  a  broken  and 
densely  wooded  surface,  and  embraces  the  celebrated  "  Pic- 
tured Rocks,"  a  perpendicular  stratified  wall  250  feet  high 
extending  many  miles  along  the  lake.  Lumbering  is  the 
chief  industry.  There  are  2  blast  furnaces.  Cap.  Onota. 
Area,  1100  sq.  m.     P.  799. 

Schoolcraft,  tp.,  Houghton  co.,  Mich.     P.  669. 

Schoolcraft,  p. -v.  and  tp.,  Kalamazoo  co.,  Mich.,  on 
the  Chicago  and  Lake  Huron  and  tho  Lake  Shore  and 
Michigan  Southern  R.  Rs.,  12  miles  S.  of  Kalamazoo.  It 
contains  3  churches,  a  union  school,  1  bank,  1  newspaper, 
a  large  steam  flooring-mill,  saw  and  planing  mill,  and  1 
hotel.  Principal  business,  farming.  P.  of  v.  932 ;  of  tp. 
2136.  V.  C.  Smith,  Ed.  "Dispatch  and  News." 

Schoolcraft  (Henry  Rowe),  LL.D.,  b.  at  Watervliet 
(now  Guildcrland),  Albany  co.,  N.  Y.,  Mar.  28,  1793; 
studied  at  Union  and  Middlebury  colleges,  but  did  not 
graduate-;  wrote  for  several  periodicals;  made  consider- 
able progress  in  chemistry  and  mineralogy,  and  devoted 
himself  to  a  scientific  study  of  the  art  of  glassmaking, 
his  father  being  a  manager  of  extensive  glassworks  ;  com- 
menced the  publication  at  Utica  in  1817  of  a  work  on 
Vitreology,  which  was  left  incomplete  through  lack  of 
patronage :  made  a  journey  down  Alleghany  and  Ohio 
rivers,  up  the  Mississippi  to  St.  Louis,  and  thence  through 
the  mineral  regions  of  Southern  Missouri  and  Arkansas  in 
1817-1S,  of  which  he  published  an  account,  A  View  if  the 
l.i  nl-minea  of  Missouri  (New  York,  1819);  visited  Wash- 
ington with  a  fine  collection  of  mineralogical  specimens 
from  Missouri,  and  endeavored  in  vain  to  induce  the  U.  S. 
government  to  promote  the  working  of  tho  mines  of  that 
region;  obtained  from  Secretary  Calhoun  in  1820  an  ap- 
pointment as  geologist  to  an  exploring  expedition  sent 
under  Gen.  Cass  to  the  upper  Mississippi  and  Lake  Su- 
perior copper  region,  and  published  a  Journal  ( 1821 )  which 
obtained  immediate  popularity;  went  in  1821  to  Chicago, 
by  way  of  the  Miami  and  Wabash  valleys,  to  act  as  secre- 
tary at  a  conference  of  Indian  chiefs,  as  subsequently  re- 
lated in  his  Travels  in  the  Central  Portions  of  the  Missis- 
sippi Valley  (1825);  was  in  1822  appointed  by  Pres. 
iMonroe  Indian  agent  for  the  tribes  of  Lake  Superior;  re- 
side t  nearly  twenty  years  in  the  vicinity  of  Michilimacki- 
naek  and  Sault  Ste.  Marie,  where  in  1823  he  married  Miss 
.lane  Johnston,  an  educated  lady-  partially  of  Indian  blood, 
being  daughter  of  an  Irish  gentleman  and  granddaughter 
of  a  Chippewa  chief;  devoted  thenceforth  much  of  his 
time  to  the  investigation  of  Indian  languages,  customs, 
and  traditions;  was  in  1828  and  1832  a  member  of  the 
Territorial  legislature  of  Michigan;  procured  the  enact- 
ment of  several  beneficent  laws  upon  Indian  affairs;  was 
the  principal  founder  of  the  Michigan  Historical  Society 
(1828)  and  of  tho  Algic  Society  »t  Detroit  (1831),  the 
latter  being  an  association  for  the  investigation  of  Indian 
antiquities;  was  at  tho  head  of  a  scientific  expedition 
which  in  1832  explored  for  the  first  time  Lake  Itasca  and 
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the  sources  of  the  Mississippi  ;  negotiated  in  is;lij  a  treaty 
by  which  the  U.  S.  purchased  from  the  Chippewas  a  tract 
of  16,0U0,UU0  acres  on  the  upper  lakes,  after  which  he  be- 
oame  superintendent  of  Indian  affairs  for  the  northern  de- 
partment, and  in  1839  chief  disbursing  agent  for  the  same 
department;  published  in  that  year  Algia  lienearches  (2 
vuls.),  a  collection  of  Indian  tales  and  legends;  removed 
to  Now  York  1841;  issued  the  prospectus  of  an  Indian 
Oyelopmdia  (1842),  afterward  carried  into  effect  in  another 
form;  visited  Europe  1842;  travelled  through  the  Ohio 
Valley  and  Canada  1843;  was  commissioner  to  take  a 
census  of  the  New  York  Indians  1845;  obtained  from 
CongreBB  the  passage  of  an  aot  (Mar.  .'i,  1847)  authorizing 
the  collection  through  the  Indian  bureau  of  an  extensive 
gcries  of  reports  upon  all  the  Indian  tribes  of  the  U.  S., 
ami  spent  the  remaining  years  of  his  life  at  Washington 
in  the  direction  of  this  enterprise  and  the  publication  of 
its  results,  a  series  of  six  4to  vols.,  illustrated  with  numer- 
ous plates  (Philadelphia,  1  s.">  1— ."i7 ),  forming  the  most  ex- 
tensive existing  repository  of  information  upon  the  Amer- 
ican Indians,  and  comprising  many  materials  of  great 
value,  but  unsatisfactory  as  a  whole  from  lack  of  syste- 
matic arrangement.  During  the  latter  portion  of  his  life 
Mr.  .Schoolcraft  was  confined  to  his  chair  with  paralysis, 
and  was  unablo  to  write,  but  his  second  wife  (formerly 
Miss  Mary  Howard  of  Beaufort,  S.  C. — herself  authoress 
of  several  works  of  fiction)  with  rare  devotion  acted  as 
his  amanuensis,  enabling  him  to  realize  a  considerable 
portion  of  his  literary  projects.  D.  at  Washington,  D.  C, 
Dec.  10,  1864.  Among  his  numerous  publications  were  a 
Narrative  of  an  Expedition  to  Itasca  Lake,  the  Art  mil 
Source  of  the  Mississippi  (1S34;  reissued  in  1853,  along 
with  the  account  of  the  earlier  exploration  of  1820),  One- 
otat  or  Characteristics  of  the  Red  Race  of  America  (New 
York,  1844).  Notes  on  the  Iroquois  (Albany,  1848),  Per- 
sonal Memoirs  of  a  Residence  of  Thirty  Years  with  the 
Indian  Tribes  (Philadelphia,  1851),  and  Scenes  and  Ad- 
ventures in  the  Semi-alpine  Regions  of  the  Ozark  Moun- 
tains (1853).  He  was  a  member  of  numerous  literary  and 
scientific  societies  in  Europe  and  America;  received  the 
degree  of  LL.D.  from  the  University  of  Geneva  1846; 
wrote  several  poems  and  novelettes  on  Indian  subjects, 
and  many  essays,  lectures,  magazine  articles,  memoirs, 
and  reports  addressed  to  the  government  or  presented  to 
ethnological  associations.  Porter  C.  Bliss. 

Schoo'ley's  Mountain,  p. -v.,  Morris  co.,  N.  J.,  at 
the  base  of  mountain  of  the  same  name,  a  noted  summer 
rosmt,  has  fine  scenery  and  several  hotels. 

School'inen,  a  name  applied  to  the  philosophers  of 
the  Middle  Ages,  whose  labors  were  directed  chiefly  to 
adjusting  the  relations  of  the  Christian  religion  to  phi- 
tosophy.  The  teachers  of  the  seven  liberal  arts  (trivium 
and  quadrivium)  in  the  cloister  schools  founded  by  Charle- 
magne were  called  ductoves  scholastic!,  whence  the  name 
"scholasticism"'  as  applied  to  the  system  of  philosophy 
that  arose  in  those  schools  and  flourished  in  the  universi- 
ties that  were  founded  subsequently.  The  grounds  of  the 
faith  and  their  reconciliation  with  human  reason  were 
brought  under  discussion,  and  the  attitude  of  the  Church 
was  readjusted  toward  the  numerous  questions  which  the 
new  intellectual  activity  of  the  time  brought  forth.  The  first 
period  of  scholasticism  is  characterized  by  the  accommoda- 
tion of  Neo-Platonic  principles  and  the  Aristotelian  logic 
to  the  doctrine  of  the  Church,  and  it  extends  from  the  time 
of  Johannes  Scotus  Erigena  (a.  d.  843)  to  Abelard  (d.  1142). 
The  second  period  extends  from  Alexander  of  Hales  (d. 
1  -  * -"> )  to  the  fourteenth  century,  and  is  characterized  by 
the  thorough  mastery  of  Aristotle  and  the  ascendency  of 
his  authority  in  matters  of  philosophy.  Aristotle  came  to 
be  called  prmcursor  Ohristi  in  naturalibus,  just  as  John  the 
Baptist  was  called  prsecursor  Ohristi  in  gratuitis.  Johan- 
nes Scotus  Erigena,  at  the  head  of  the  court  school  at  Paris, 
was  commissioned  by  Charles  the  Bald  to  translate  the 
writings  of  the  pseudo  Dionysiua  Areopagita,  which  had 
been  received  as  u  present  from  the  emperor  of  the  Eastern 
empire.  Upon  the  Neo-Platonic  basis  of  those  writings  he 
endeavored  to  render  the  Christian  conception  of  creation 
intelligible.  The  doctrine  of  emanation  was  thus  substi- 
tuted tor  creation.  The  Platonic  theory  of  ideas — univer- 
*itfi<t  ante  rem — was  adhered  to,  and  the  opposite  doctrine, 
that  individual  things  arc  substances  in  the  fullest  sense, 
w;i-  warmly  repudiated.  The  well-known  passage  in  tho 
Itagogt!  of  Porphyry,  translated  by  Iiocthius,  "  M<u-  de 
generibus  sf  apeciebue  Hind  quidem  rive,  HnbuiHtuiit  sire  in 
Holia  nndtH  intellecUbut  posita  *i»t,"  etc.,  is  regarded  as  the 
historical  occasion  of  the  disputes  of  nominal  is  in  and  real- 
ism which  took  up  tho  greater  part  of  the  first  period  of 
scholasticism,  and  in  a  modified  form  (that  of  individual 
reason  versus  a  WOrld-SOUl)  was  the  central  themo  of  the 
di-.-ussions  of  tho  second  period.  It  is  indeed  easy  to  un- 
derstand that  this  question  of  nominalism  and  realism  (see 
Voi,.  IV.— 9 


Nominalists  and  Realism)  concerned  vitally  the  possi- 
bility of  Christian  theology.  If  general  terms  are  mere 
conventional  Bigns,  and  have  no  corresponding  reality, 
there  can  be  do  spiritual  existence,  and  RosoelHnu 
right  in  denying  the  unity  of  the  Godhead  as  set  forth  in 
the  Trinity.  Moreover,  the  d  letrines  of  immortality  ami 
free-will  could  not  be  sustained.  On  tho  other  hand,  the 
doctrine  of  nominalism  is  i-lu.-dy  connected  with  Ihe  rise 
of  independent  thinking  and  the  Study  of  nature,  although 

it  led  to  scepticism  in  spiritual  matters.     The  prom  aenl 

Schoolmen  of  the  first  period  were  the  nominalists  Ro  i  I 
linus  ami  Abelard  (who  was  a  moderate  nominalist),  and 
the  realists  Anselm  ami  William  ol  I  hamp<  an-,.  Besides 
these,  there  were  Eric  and  Etemigiue  ol  luxerre,  Oi  rbert, 
Fulbert,  Berengarius  of  Tours,  and  later.  Bernard  of  Clair- 
vaux,  Uernard  of  Chartres,  William  of  Conches,  Walter  of 
Mortaigne,   (Jilbcrtus    Porreianu-,    Petrus    Lome 

mous  author  of  8*  ntencee  compiled  from  the  Church  Patl  ■ 
the  St.  Victors  (Hugo,  Richard,  and  Walter),  John  of  Salis- 
bury, Alanus,  Anialrich  of  Bena,  David  of  Dinant.  After 
the  end  of  the  twelfth  century  scholasticism  changed  very 
materially,  by  reason  Of  the  influence  of  the  Arabians,  who 
had  cultivated  to  a  high  degree  the  Aristotelian  philosophy. 

'fhe  Syrian  Christians  at  Kdcssu.  among  whom  had  exist- 
ed an  Aristotelian  Bchool  since  the  fifth  century,  translated 

the  works  of  Aristotle  into  Syriac  in  the  sixth  century, 
and  in  the  ninth  century  into  Arabic.  In  the  tenth  cen- 
tury new  translations  into  Arabic,  not  only  of  Aristotle, 
but  also  of  his  commentator-,  Alexander.  Themi-tius, 
Syrianus  Ammonius,  and  Theophraatns,  were  widely  cir- 
culated, and  afterward  used  by  Alfarabi,  Aviccnna,  ml 
Averrocs.  A  vein  pace,  Abuhacer.  and  the  Learned  Jen  9 
Avicehron  and  Moses  Maimonidea  elaborated  and  applied 
partly  Aristotelisin  and  partly  Neo-Platonism  and  the 
QOi  nines  of  the  Cabbala.  Tho  sluggish  intellect  of  Chris- 
tendom was  thoroughly  aroused.  The  Oriental  principle  of 
abstract  unity  in  the  Godhead,  which  had  made  its  appear- 
ance in  the  early  history  of  the  Church,  and  had  finally 
been  eliminated  by  violence  after  the  Council  of  Nica^a, 
had  made  its  way  through  tho  Ebionitie  Christians  in 
Arabia  into  a  new  religion,  Mohammedanism.  A  rigid  mo- 
notheism sprung  up,  and  became  a  menace  to  Christianity. 
Its  philosophic  thinkers  naturally  tended  to  the  adoption 
of  the  emanation  theory,  and  to  the  denial  of  permanence 
of  identity  on  the  part  of  the  individual.  The  great  com- 
mentators followed  Alexander  of  Aphrodisiaa  in  his  inter- 
pretation of  the  De  Anima,  and  limited  immortality  to  the 
world-soul,  which  should  find  its  particular  existence  in 
individual  men,  capable,  it  is  true,  of  cognizing  universal 
ideas  through  participation  in  this  general  intelligence, 
but  who  could  not  survive  as  individuals  the  death  of  the 
body,  inasmuch  as  the  faculties  of  desire,  perception,  mem- 
ory, and  reflection  (eov?  nadriTiKos)  are  corporeal.  Chris- 
tian thought  was  aroused,  and  it  grappled  resolutely  with 
the  question  whether  any  particular  individual  can  be  im- 
mortal;  that  is,  whether  the  individual  can  be  universal 
and  particular  at  the  same  time.  Tins  added  to  the  zeal 
with  which  Realists  combated  nominalism.  Is  the  univer- 
sal or  generic  only  a  fiction  of  the  mind  ?  If  it  is  really 
existent,  is  it  immanent  in,  or  separate  from,  the  particular 
individual?  If  the  latter,  then  there  can  be  no  immortal- 
ity. The  Christian  dogmas  establishing  the  Trinity,  hu- 
man responsibility,  and  immortality  hail  hitherto  been  ac- 
cepted on  faith,  and  few  thinkers  had  arisen  since  tho 
downfall  of  the  Western  empire  with  any  inclination  to 
follow  the  direction  of  St.  Augustine  and  attempt  to  gain 
theoretical  insight  into  tho  logical  necessity  of  Christian 
doctrines.  Against  pagan  religions  such  as  Christendom 
had  encountered  in  the  North  and  West  there  was  no  need 
of  a  metaphysical  justification,  for  there  was  mi  meta- 
physics to  oppose,  lint  with  the  Moslem  came  a  philo- 
sophical system  as  complete  as  AristoUlianisui,  and  skil- 
fully interpreted  in  the  interests  of  pantheism.  There 
arose  a  series  of  great  minds  who  made  it  their  work  to 
master  Aristotle  and  to  interpret  him  in  the  interests  of 
Christianity.  Alexander  id'  Hales,  Bonaventura,  Albertus 
Magnus,  his  pupil  Thomas  Aquinas,  Duns  Scotus, — theso 
are  the  great  names  in  tho  period  of  the  greatest  bloom  of 
scholasticism.  Of  these,  Thomas  Aquinas  is  the  greatest, 
and   through   him   Christian  theology  gained   a   consistent, 

systematic  form.  Eaofa  portion  of  Aristotle's  Bystem  was 
interpreted  in  the  light  of  the  whole,  and  he  came  to  bo 
regarded  as  the  great  pillar  of  the  truth.  Besides  the  five 
greatest  name-  of  this  period,  above  ghen  (of  whom  Bon- 
aventura tin-  Mvstie  preferred  Plato  to  Aristotle),  there  is 
a  host  id'  eminent  thinkers — William  of  Auvcrgnc,  Robert 
Greathead,  Michael  Scotus  (translator  of  Aristotle),  \  m 
oentius  of  Beauvais,  Henry  of  Qhent,  Richard  of  Middle- 
town,  Petrus  llispanus.  Roger  Bacon,  Raimond  Lully, 
Petrus  Aureolus,  Duraud  de  St.  Pouroain,  John  Uuridun, 
l'ierrc  d'Ailly. 
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William  of  Ooonm,  a  pupil  of  Duns  Senilis,  gave  the 
deathblow  !•■  scholasticism,  which  had  already  began  to 
decline.  The  work  . .t  l>uns  Seotus  had  been  ohiefiy  crit- 
ind  bad  done  mooh  to  undermine  the  arguments  by 
whieh  the  rational  grounds  of  the  dogmas  had  been  estab- 
lished. Oeoam  adopted  the  dootrine  of  nominalism,  and 
denied  altogether  the  possibility  of  showing  the  rational- 
ity of  the  teneti  of  faith.  In  his  Contttooium  Thtologtatm 
the  greater  part  of  hi-  hundred  demonstrations  attempt  to 
prove  that  theologioal  dogmas,  inch  u  the  existence,  unity , 
or  infinity  trinity,  oreation,  incarnation,  tran- 

Miii.-t.uiiiaiioii.  etc.,  involve  contradiction  of  logical  prin- 
ciples, and  are  Lrreoonoilable  with  reason,  and  to    ■ 
oepted  only  by  faith.    Boholasticisto  bad  done  iis  work. 
For  more  than  S00  years  it  had  vindicated  thi 
fore  reason.     It  bad  erected  a  vast  structure  of  Christian 
theoli  ■  :>n  systems  of  thought  that 

had  preceded.  The  Arabian  pantheism  had  been  van- 
quished. Now  there  arose  in  the  fourteenth  century  a 
necessity  for  more  individualism  in  thinking.  The  mind 
must  go  back  to  the  beginning,  and  assure  itself  of  its 
passing  through  thi  t«  ror  in  order 

t  >  discover  the  universality  and  at 

philosophical  investigation  needed   to  be   divorced  from 

gy,  and  this  was  accomplished  by  the  labors  of  Oc 

■  i  mum-  solely  matters  of  faith, 

and  human  reason  turned  its  activity  to  another  field  for  a 

time.  William  T.  Hums. 

Schools.    Bee  College;,  Common  Set i  -.  Education, 

[jtfabi  Schools,  Juvenile  Opfekdebs,  Militabt  Acad- 
emies, Normal  School,  School  Ststem  o>  Bostom,  and 
Dhivbrsitt. 

School  System  of  Boston.  The  seed  out  of  whieh 
the  whole  publio-sohool  Bystem  of  Boston  has  sprung  is 
fonnd  in  au  order  adopted  by  the  freemen  of  the  town  five 
year-  alter  it-  settlement,  in  these  word- 1  "  The  \.\ih  of  y° 

i"  nth,  1635 ;  Likewise  it  eras  then  gcn'nlly  agreed  upon 

vl  "r  brother  Philemon  Pormonf  shall  he  entreated  i"  be- 
ilmaster  for  y*  teaching  and  nourtering  of  chil- 
dren wth  vs."  This  was  the  beginning  of  the  present 
Latin  school  of  the  city,  and  for  forty-seven  years  it  was 
the  only  public  sohool  in  the  town.  In  1682  two  clement- 
sohools  were  set  up.  to  which  is  traced  the  origin  of 
what  are  now  known  a-  the  grammar  Bohools.  It  was  not 
until  1 789  that  girls  were  permitted  to  attend  the  public 
schools,  and  during  nearly  forty  .wars  thereafter  they  were 
allowed  to  attend  only  halt'  the  year,  from  April  to  October. 
Children  were  not  admitted  to  the  grammar  schools  until 
seven  years  of  age.  In  ISIS  primary  schools  were  estab- 
lishc  l  lor  children  from  four  to  seven  years  of  age.  In  1S21 
the  English  High  School,  resembling  a  German  Realsohule, 
was  established,  affording  to  hoys  who  had  finished  the 

grammar-sol 1  course  the  advantages  of  a  three  year-' 

e  in  English  and  French  as  a  preparation  for  a  busi- 

ness  career.     A  normal  -el 1  to  fit  female  teachers  for  the 

public  schools  was  established  in  1852,  and  soon  after  made 
a  high  school  f.r  L'irl-  a-  well  a-  a  □  ioI;  recently 

the  two  departments  were  separated  into  distinct  schools. 

The  whole  number  of  children  of  school  age,  between  five 
and  fifteen  years,  in  the  city  in  I  ^74  wa-  50,68  I  :  the  average 
number  of  pupils  belonging  to  day  schools  of  all  grades 
during  the  same  year  wa-  1 1,942  :  and  the  average  number 
belonging  to  the  evening  schools  was  3601,  the  total  number 
belonging  being  18,543,  while  the  total  average  attendance 
at  the  day  schools  was  11,613.  The  primary  schools  for 
children  from  five  to  eight  years  of  age.  with  ls,so7  pupils 
belonging,  are  taught  in  s;  school-houses,  containing 21,645 
Bitting  male  teachers,  with  salaries  ranging  from 

$800  to  $800.  'Hie  grammar  schools  for  pupils  from  eight 
rtcen  year-,  with  23,863  pupils, classified  in  six  grades. 
are  taught  in  49  school-houses  by  all  female  and  '.'!  male 
teachers,  salaries  of  principals  being  $3200.  There  arc  '.I 
high  schools,  including  the  normal,  whieh  are  ac inn 

in  s  school-houses  with  2997  sitting-,  and  are  attended  by 
1019  boys  and  lev:  girls,  ami  taught  by  17  female  and  51 

male  teachers :  salari t  principal-  $4 Besides  these 

free  h  .  there  i-  in  the  Roxbury  district  an  ex- 
cellent lice  Latin  school,  supported  by  an  endowment  and 
managed  by  trustees.  In  addition  to  the  above  nai 1  reg- 
ular I  bj  stem  con  .  ecial  a  hools,  in  6 
kinds — viz.  11  elementary  i  N,  1  evening  high 
■  1.  I  evening  industrial  drawing  Bchools,  1  Kinder- 
>ls    lor    licensed    minors,    and    1    deaf-mute 

I.  The  school-houses  and  lots,  exclusive  of  those  in 
recently-annexed  districts,  are  vain,  i  at  $6,772,400,  which 
gives  $181.19  per  pupil  belonging.    T  of  the 

high-school  teacher-  amount  to  $1  15,74  1.86,  and  the  whole 
amount  of  salarie-  i-  $1,015,572.72;  the  total  expenditures 
in  1*71.  for  all  school  purposes,  were  $1,865,720.29.  The 
schools  are  supported  DJ  a   tax   on  the  persona]  and  real 


property  of  the  city,  and  the  tuition  in  them  nil  is  gratu- 
itous:  stationery,  drawing-books  and  writing-books,  and 
text-books  for  indigent  children,  are  furnished  at  the  pub- 
lic expense.  There  is  no  separate  school-tax.  but  the  funds 
lor  school  purposes  are  appropriated  by  tile  city  council 
out  of  the  general  tax  levy.  The  school  board  has  au- 
thority  to  determine  the  salaries  of  teachers,  and  the  city 
i-  liable  to  pay  them  without  regard  to  amount  appropriated 

for  schools.     Sol 1-houses  are  built  by  the  city  council  on 

request  from  the  school  board,  by  which  the  plans  must  lie 
approved.     The  schools  were  managed  until   1789  by  the 

men  of  the  town,  the  clergy  being  invited  to  visit  the 
schools  on  examination-days;  from  17SH  to  1822,  by  II' 
committeemen,  in  conjunction  with  the  selectmen  :  from 
1822,  the  date  of  the  city  charter,  to  1836,  by  a  hoard  con- 

i  of  the  mayor,  the  S  aldermen,  and  I  person  chosen 
from  each  of  the  12  wards;  from  l^::."i  to  1855,  by  a  board 

ised  of  the  mayor  and  president  of  thi mmon  coun- 
cil and  24  other  persons.  2  being  elected  annually  from  each 

ward.     Until  the  latter  date  the  primary  Bel Is  had  been 

managed   by   a   committee   appointed    by    the   "  grammnr- 

i  "  board,  one  member  for  each  school,  and  numbering 
at  the  time  of  its  abolition  180.  By  a  change  in  the  char- 
ter in  1855  all  the  schools  were  placed  in  charge  of  a  board 
of  72  members,  elected  for  three  years,  with  the  mayor  and 
president  of  the  common  council.  The  present  system  of 
supervision,  whieh  went  into  operation  in  .Ian..  Is7ti.  com- 
prises a  school  hoard  consisting  of  the  mayor  and  24  pcr- 
Bons  elected  at  large  for  three  years,  a  board  of  li  super- 
visors elected  by  the  school  board  for  two  years,  and  a 
superintendent  elected  for  two  years.  The  office  of  superin- 
tendent wa-  established  in  1851,  and  has  had  only  two  in- 
cumbents. Vocal  music  and  drawing  are  thoroughly  taught 
in  all  grades  of  the  schools,  each  of  these  branches  being 
under  the  general  supervision  of  a  chief  and  set  oral  subordi- 
nate supervisors.  The  hoys  in  the  high  schools  are  regu- 
larly instructed  in  military  drill,  the  military  organization 
comprising  24  companies.  The  girls  in  the  lower  classes 
in  the  grammar  schools  are  taught  sewing  two  hours  a  week 
by  special  teachers.  Fourteen  truant  officers  are  employed  to 
enforce  the  laws  relating  to  school  attendance ;  '•  absentees  " 
and  truant-  are  sent  to  the  reformatory  on  Deer  Island.  In 
the  tuition-paying  private  schools  of  the  city  there  are 
about  41)11(1  pupils,  and  about  5000  in  free  sectarian  (Roman 
Catholic)  schools.  JOBS  D.  l'mi. brick. 

Schoon'er,  a  vessel  with  two  or  three  masts  and  fore- 
and-aft  rigged  :  or.  if  the  foremast  have  a  square  topsail, 
the  vessel  is  called  a  topsail  schooner.  When  sailing  by 
the  wind,  schooners  hat  e  an  advantage  over  square-rigged 
vessels,  and  they  are  easily  handled  by  a  small  crew. 

Scho'penhauer  (Arthur),  b.  in  Dantzie  Feb.  22, 
17S8.  His  father  was  a  banker:  his  mother,  Johanna,  a 
writer  of  novels  and  books  of  travels.  In  his  youth  he 
travelled  through  France  and  England;  entered  the  Uni- 
versity of  liottingen  in  1869;  studied  philosophy  under 
Sehnlze  the  sceptic,  and  gave  especial  attention  to  Kant 
and  Plato:  in  loll  heard  the  lectures  of  Fiehtc  at  Berlin; 
wrote  his  famous  essay.  On  the  Fourfold  Root  of  the  l'rin- 
qf  Sufficient  Beaton,  for  his  degree  at  Jena  in  1813; 
adopted  Qoethe's  theory  of  colors,  and  wrote  in  lMfian 
essay  On  Seeing  and  ('"for.  His  principal  work,  on  The 
World  aa  Will  and  /{'presentation,  was  composed  in  Dres- 
den and  published  in  1S19.  After  a  visit  to  Italy  he  settled 
at  Berlin  University  as  !><>■  >  nt,  and  remained  there  in  this 
capacity  until  1831,  with  the  exception  of  some  intervals 
spent  in  Italy.  Want  of  success  as  a  lecturer  caused  his 
withdrawal  from  Berlin  in  1831  to  Frankfort,  where  he 
spent  the  rest  of  his  life  in  seclusion.  D.  Sept.  21.  I860. 
His  characteristic  doctrine  is  pessimism.  The  world  is  the 
worst  of  possible  worlds.  We  can  alleviate  our  lot  in  it  by 
sympathizing  with  the  suffering,  and  in  a  still  more  effec- 
tual way  by  an  a-retiei-m  which  destroys  our  will  to  live. 
Thi-  view  of  the  world  he  connects  with  his  doctrine  of  the 
Will,  lint  not  in  a  very  obvious  manner.  Aeoording  to  him 
the  Will  is  the  only  substantial  essence  in  the  universe;  it 
is  Kant's  " thing  in  it-elf."  The  intellect,  conscious] 
our  entire  theoretical  activity,  is  simply  a  result  of  the 
Will  in  its  higher  forms.  The  Will  constantly  energizes  to- 
ward life,  and  the  stadia  of  Nature  are  simply  the  instru- 
mentalities of  the  Will  created  on  its  way  to  life.  Mere 
matter,  as  the  product  of  forces,  is  the  lowest  Btage,  the 
result  of  blind  Will;  in  chemism.  where  there  is  reciprocal 
excitement  to  activity,  the  Will  is  manifested  on  a  higher 
stage:  finally,  the  Will  objectifies  itself  in  organisms,  which 
do  not  depend  upon  externally-exciting  causes  for  their 
activity,  but  work  from  internal  motives,  and  select  likewise 
their  own  food,  and  hence  need  intelligence  to  convert 
blind  exciting  impulse-  into  motives.  The  organism  thus 
evolves  a  brain  in  which  the  Will  manifests  it-  highest  oh- 
jectivation.     With  the  brain,  and  intelligence  which  is  its 
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function,  there  arises  simultaneously,  as  result,  the  world 
as  representation  with  all  its  forms: :  subject  and  object, 
space  and  time,  causality,  etc.  The  brain  with  its  intelli- 
gence is  therefore  only  the  tool  or  instrument  of  the  will 
to  live.  And  yet  Schopenhauer  recognizes  the  archetypal 
forms  of  the  various  stadia  of  existences  in  nature  as 
unchangeable  genera — as  "ideas"  in  the  Platonic  sense. 
These  abide  while  the  individuals  perish  and  are  merely 
phenomenal  and  illusory.  Ho  adheres  to  the  Oriental  idea 
of  annihilation,  and  considers  the  Christian  idea  of  im- 
mortality a  delusion.  Hence  '*  the  happiest  moment  of  life 
is  the  completes!  forget  fulness  of  self  in  sleep,  and  the 
wretehedest  is  the  most  wakeful  and  conscious."  The  world 
presents  a  continual  tragedy  before  us,  in  which  eternal 
justice  becomes  visible  as  the  Nemesis  which  reduces  to 
nullity  again  the  individuals  which  have  arisen  like  bub- 
bles upon  the  surface  of  the  Eternal  Will.  Hence,  the 
highest  act  of  morality  is  resignation,  renunciation.  En- 
joyment of  art  is  the  only  permissible  pleasure,  because 
that  is  cognition  devoid  of  Will.  The  Nirvana  of  the 
BooddhistS  is  the  ultimate  desideratum  in  the  view  of 
Schopenhauer.  In  this  world,  which  was  the  worst  possible, 
the  worst  features  in  it,  to  Schopenhauer,  were  the  con- 
temporary philosophers,  Fichte,  Schelling,  Hegel,  and  their 
followers,  who  achieved  popularity  and  success,  while  ho 
failed.  He  exhausts  his  ingenuity  in  inventing  opprobri- 
ous epithets  for  these  "professors  of  philosophy."  But 
the  dependence  of  his  own  views  upon  contemporary  sys- 
tems is  quite  obvious,  especially  upon  those  of  Fichte  and 
Schelling.  Optimism  might  as  well  have  been  the  logical 
consequence  of  his  theory  that  the  energy  of  the  Will  de- 
velops the  intellect  as  its  tool;  for  the  world  as  representa- 
tion must  be  then  regarded  as  the  ultimate  final  product  of 
the  Will,  and  any  pessimistic  annulment  thereof  as  retro- 
gression to  a  less  complete  standpoint.  It  was  therefore 
illogical  to  adopt  Booddhism  as  a  consequence  of  his  sys- 
tem. Consistent  elaboration  would  have  developed  a  phi- 
losophy much  resembling  the  earlier  system  of  BCHELLINQ 
(which  see).  Besides  his  three  works  already  named,  the 
following  are  important:  Upon  the  Will  in  Nature  (1836), 
The  Freedom  of  the  Human  Will  (1839),  The  Bast*  of 
Mi>ral s  ( 1S41 ).  The  Parerga  and  Paralipomena  ( 1850)  con- 
tains his  views  in  a  fragmentary  form,  and  is  the  most 
popular  of  his  works.  Julius  Frauenstadt  has  edited  his 
works,  and  done  much  to  make  known  his  doctrines.  Ed- 
ward von  Hartmann,  in  his  Philosophy  of  the  Unconscious, 
the   most  popular    philosophical   work    of  modern    times, 

{>resents  in  a  modified  form  the  philosophy  of  Schopen- 
hauer. William  T.  Harris. 

Schou'ler  (William),  b.  at  Kilbarchan,  Renfrewshire, 
Scotland,  Dec.  13,  1814 j  came  to  the  U.  S.  in  childhood 
with  his  father,  who  established  a  cloth-printing  business 
on  Btaten  Island,  N.  Y.,  and  subsequently  at  West  Cam- 
bridge, Mass.;  was  editor  of  the  Lowell  Courier  from  1841 
to  1847,  when  he  undertook  the  management  of  the  Boston 
Atlas,  the  leading  Whig  paper  of  New  England  1S47-53; 
represented  Boston  four  years  in  the  legislature;  was  a 
member  of  the  constitutional  convention  of  1853;  editor- 
ially connected  with  the  Cincinnati  Gazette  1853-56  and 
the  Ohio  Stair  Journal  1856-58,  after  which  he  returned  to 
the  Atlas  1858  j  was  appointed  adjutant-general  of  Massa- 
chusetts I860, and  in  that  capacity  rendered  important  ser- 
vice during  the  war  for  the  Union.  D.  at  Jamaica  Plain, 
Mass.,  Oct.  21,  1 872.  Author  of  a  History  of  Massachusetts 
in  the  Civil  War  (1868)  and  of  Political  and  Personal  Rec- 
ollections in  the  Boston  Journal  (  L870). 

Schouw  (Joachim  Frederik),  b.  at  Copenhagen  Felt. 
7,  1789 j  studied  law  first,  afterward  natural  science;  trav- 
ailed much,  and  undertook  comprehensive  scientific  re- 
searches in  the  Scandinavian  and  Italian  peninsulas;  was 
appointed  professor  of  botany  at  the  University  of  Copen- 
hagen in  1821,  and- director  of  the  botanical"  garden  in 
1841.  D.  Apr.  2:i,  1852.  His  numerous  writings,  botani- 
cal, olimatological,  and  geographical—  Orundtr'dk  til  en 
almindelig  Plantegeographie  (1822),  Physisk-geographisk 
SMldriny  of  Europa  |  L832),  Natur-Skildringer  (183&-45), 
etc. — have  been  translated  into  German  and  French,  and 
his  eminent  talent  as  a  lecturer  contributed  much  to  the 
diffusion  of  knowledge  among  his  countrymen  and  to  the 
awakening  of  a  truly  scientific  interest.  He  was  also  very 
active  in  politics,  liberal,  and  as  a  reformer  cautious  in  his 
plana  and  fearless  in  their  execution. 

Schra'der  (.1 1  i.n  si,  b.  at  Berlin  Jane  Hi,  lfilfi  ;  studied 
painting  at  the  academy  of  his  native  city,  at  DUseeldorf 
1837—45,  and  in  Rome  18  15 — 61 ,  and  was  appointed  ionic-. -or 
at  the  Academy  of  Berlin  in  1861.  His  most  celebrated 
pictures  are  The  Death  «,/'  Leonardo  (  I  ^.'»l  ).  the  great  fresco 
in  the  New  Museum  of  Berlin,  The  Consecration  of  the 
Church  <>/'  St.  Sophia  in  Constantinople  (1853),  Esther  he- 
fore  Ahamtents  (1850),  and  a  number  of  portraits. 


Schreve'lius  (CoRNELTi  b),  b.  at  Haarlem  in  1615;  suc- 
ceeded his  father  in  1642  as  rector  of  the  College  of  Leyden. 

D.  there  Sept.  II,  1664.  Besides  editions  of  numerous 
Greek  and  Latin  authors,  he  published  in  1654  a  Lexicon 
Grstco-Latinum  et  Latino- Grascumj  which  was  used  for  more 
than  a  century  in  the  schools  of  Germany,  England.  France, 
Holland,  and  in  the  U.  S.,  and  reprintedinnuinerable  times. 

Schri'ver  (Edmund),  b.  in  Pennsylvania  in  Nov.,  1812; 
graduated  at  l\  S.  .Military  Academy,  and  promoted  bre*  et 
second  lieutenant  of  artillery  July  I,  1833,  captain  L842; 
resigned  July  .'II,  1*4*).  From  1847  to  1861  he  was  treas- 
urer of  Saratoga  and  S  heneetady  and  of  Rensselaer  and 
Saratoga  R.  R.  Cos.,  and  president  of  the  latter  company 
1851-61.  In  Apr.,  1861,  he  accepted  an  appointment  on  the 
staff  of  Gov,  Morgan  of  Sen  York,  with  the  rank  of  colonel 
and  A.D.  <.'.,  and  May  14  was  appointed  lieutenant-colonel 
of  the  11th  Infantry  U.  B.  A.;  colonel  ami  A.  A.  I).  C. 
May,  1862,  and  served  as  chief  of  staff  to  Gens.  McDowell 
and  Fremont  (1st  corps),  participating  in  the  battle-  of 
Cedar  Mountain,  second  Bull  Run,  and  <  hantilly  ;  ap- 
pointed inspector-general  U.  S.  A.  (rank  of  colonel)  -Mar., 
1863,  and  assigned  to  the  Army  of  the  Potomac,  he  was 
engaged  at  Chancellorsville  and  (icttysburg  \>i >'.'>.  and  in 
the  Richmond  campaign  of  L864,  up  to  the  investment 
.of  Petersburg;  was  inspector  Of  the  Military  Academy 
1867-70.     Brevet  brigadier  and  major  general  U.  S.  A. 

Schrockh  (Joiiann  Matthias),  b.  at  Vienna  July  26, 
1733;  studied  at  Gottingen;  was  appointed  professor  at 
Wittenberg  in  1702,  first  of  belles-lettres,  then  of  history. 
T>.  there  Aug.  2.  1808.  He  wrote  Wellgeschichte  filr  Kin- 
der (6  vols.,  1779-84),  Christliche  KirchmgeschichU  (3fi 
vols..  1 768—1803 1,  Kirchengeschichte  seit  der  Reformation 
(in  vols.,  1804-12,  the  9th' and  10th  added  by  tzschirner 
1810-12),  a  work  of  immense  learning  which  later  writers 
have  freely  used. 

Schro'der  (Eriedrich  Ludwxg),  b.  at  Schwann  Nov.  :i, 
1744  ;  was  left  and  forgotten,  while  still  a  boy,  by  his  pa- 
rents, who  were  strolling  actors,  at  Konigsberg,  where  he 
grew  up  in  squalid  and  degraded  circumstances;  found  his 
parents  again  in  1759  in  Soleure,  where  he  was  trained 
to  become  a  dancer;  joined  them  finally  in  Hamburg  in 
1764,  after  going  through  a  course  of  wild  dissipation  ;  un- 
dertook in  1771  the  management  of  the  troop  after  the  death 
of  his  step-father,  Aekermann  ;  and  raised  the  stage  of 
Hamburg  to  a  literary  and  artistic  influence  in  Germany, 
partly  by  his  plays  (collected  and  published  in  1831  in  4 
vols.,  with  an  introduction  by  Tieck),  partly  by  the  rigid 
sense  of  social  propriety  with  which  he  governed  the  thea- 
tre, but  more  especially  by  his  grand  impersonation-  of 
some  of  the  principal  Shakspearian  characters,  such  as 
Lear,  which  he  was  the  first  to  introduce  on  the  German 
stage.  D.  in  Hamburg  Sept.  3,  1*111.  His  Life  has  been 
written  by  F.  L.  W.  Meyer  (1810)  and  Brunier  (1864  i. 

Schroder  (Sophie),  b.  at  Paderborn,  Westphalia,  Feb. 
2s,  L781  ;  entered  upon  the  stage  when  twelve  years  old  in 
St.  Petersburg,  where  the  troop  to  which  her  parents  be- 
longed was  playing;  married  in  1795  Stollmers  (  w  hose  true 
name  was  5mets),the  director  of  another  hand,  in  1804  the 
singer  Schroder,  and  in  1825  the  actor  Kunst ;  acted  in  all 
the  principal  theatres  of  Germany,  but  principally  at  Vien- 
na, and  acquired  a  great  fame  by  her  impersonations  of 
Phaedra,  Medea,  Merope,  Lady  Macbeth,  Sappho,  etc.  In 
1840  she  retired  from  the  stage  with  a  pension  from  the 
Austrian  court;  lived  in  Augsburg.  D.  in  Munich  Feb, 
25,  1868.  Her  Life  was  written  by  P.  Schmidt  (Vienna, 
1870). — Her  daughter,  Wilhelminb  Schroder-Devrient, 

b.  at  Hamburg  Dec.  6,  1804,  made  her  debut  as  a  singer  in 
Isl'1  in  The  Magic  Flute  ;  sang  as  Donna  Anna,  Euxyanthe, 
Fidelio,  etc.,  and  was  soon  acknowledged  as  the  first  singer 
of  Germany  :  was  received  with  great  enthusiasm  in  Pan-, 
London,  ami  St.  Petersburg;  retired  from  the  stage  in 
1847.  H.  at  Gotha  Jan.  20.  ISnO.  She  was  twice  married, 
the  first  time  to  the  actor  Karl  Hcvrient.  llcr  Life  was 
written  by  Claire  von  G  Turner  (1802)  and  Woll/.ogen  (  1863). 
Schrdd'ter  (Adolf),  b.  at  Bchwedt,  Prussia,  June  28, 

1805 ;  studied  engraving  at.  lierlin,  afterward  painting  at 
DUsseldorf,  and  was  appointed  professor  of  drawing  at  the 

polytechnic  school  of  OarlBruhe  in  1859.     Bis   most  cele 
brated  works  are  the  WtM-tasters  (1832),  Auerbach's  Cellar 
(1847),   FaUtaff  (1854),    The    Two    Monks   (1863),   and   a 
number  of  humorous  illustrations  and  engravings. 

Schroe'tler  (John  Fiu  kkrick),  D.  P.,  b.  at  Baltimore, 
Md.,  Apr.  s,  1800;  graduated  at  Princeton  L819;  studied 
at  the  Episcopal  Theological  Seminary,  .Now  Baven;  was 
ordained  1823;  was  assistant  minister  of  Trinity ehurch, 
New  Vork,  1S24-I'.S.  afterward  re. -tor  of  the  ehurch  of  the 
Crucifixion,  New  fork,  and  of  St.  Thomas's  church,  Brook 
lynj  established  St.  Ann's  Hall,  a  seminary  for  young 
ladies,  at  Flushing.   L.  I.,  1839 j  obtained  popularity  as  a 
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her  and  lecturer,  and  published  several  misoeltaneotie 
work*,  including  ;i  volume  ol  J  topics  an  J 

Oriental  literature,  and  7%  Maxima  of  Waahingi 
It.  .it  Brooklyn  Feb.  26,  1857.     At  the  time  of  bia  death 
be  was  engaged  upon  ■  Berial  work,  Left  incomplete.  Tin 
Washington)  of  which  '2  vols*  were  pub- 

Bchroep'pel,  tp.,  Oswego  >-....  N.  V.     P.  3987. 

v,  iii  mm,  , .  and  1 11-.  Essex  oo.,  N.  V.,  a  fai  orite  sum- 
mer p  kdirondao  Mountains.     Then 

on  the  1     ' .  pi bich  is  dn  ihroon 

River.     P.  of  r.  300;  of  tp.  1899. 

Schii'lKTt  (Fkahs),  b,  in  Vienna  Jan.  31,   L797 j  d. 
tin-re  Nov.  19,  1828 j  i-  best  known  bj  bis  songs,  more  than 
50  of  "  hiofa  ted  and  will 

Live.  He  wrote  operas  thai  were  Dover  published,  and 
symphonies  that  are  little  known;  the  symphony  in  I  - 
an  exception,  being  ■  favorite  in  instrumental  eonoerts. 
His  eompositions  for  the  pianoforte,  trios,  etc.  axe  skilfully 
iht  and  imaginative.     His  rou  Erlking,  is 

considered  as,  on  the  whole,  bis  unesi  production* 

0.  !'•.  Fbothi»qham. 
Schnbeft,  von  Gotthili  Hbin  rich),  b.  at  Bohenstein, 

at   Leipsio,  medi- 
cine at  Jen  I  physician  two  years  at  Alton-. 
under   Werner   at   Freiberg;   held 
ritions  in  educational  institutions,  and  was  ap- 
pointed professor  of  na  ice  at   Erlangen  in  1819, 
al   Munich  in  1827.     D.  at   Laufzorn,  Upper  Bavaria, 
July  1,  1880.    The  most  remarkable  of  his  writings  are — 
GeechiehU  dea  Lebena  [Z  vols., 
I  30fl                                 •  '   <<>  r   \"-  hta*  it-    il-  r  *Vatitrici»*eH- 
ichofi    i      i                        lift  dea    Trauma   |  1*1  I),   G<  sckichte 
der  St          '                   I   :  most  of  these  works  ore  based  on 
(he  philosophy  of  Bchelling,  and  have  a  mystic  character. 
Bis  Altea  »>i</  X>  i  xkunde 
(5  vols.,  1817-44)  is  of  an  ascetic  character. 

Sohul'te  [Johakh  Fribdrich),  b.  at  Winterberg,  West- 
phalia, Apr.  23,  1827;  Btudied  law  al  Berlin;  practised  in 
this  city,  Arnsberg,  and  Bonn,  and  was  appointed  professor 
mon  law  in  1855  al  Prague,  and  in  1872  al  Bonn.     He 
wrote  System   dea  katholiachen   Ki  I         .    Die 

I       .  eon  rf<  n  Qui  ./.,..'....•  chta  |  1 860  i. 

■  Hoiiechen   KirchenreeJtta  (1868  .  Lehrbuch 
der  deutsehen   /.'<  /•/<«-  und   /.'  irols.,  1y,,'l- 

7"  .  /'  •   Rechufragt    dea   Einfiusaea  der  Regierung  ?»  i  den 
offawtihlen    (1869).      Hi-    Du     Macht    </•  r   riSmiecht » 
1871),  in  which  lie  protested  against  the  dogma  of 
the  papal  infallibility,  made  s  greal  sensation,  and  occa- 
Bioned  bis  removal  to  Bonn,  where  he  sided  with  Db'llinger 
and  Reinkens.     He  is  the  lay-reader  of  the  Old  Catholic?, 
and  has  presided  over  their  annual   congress  since  1871, 
He  recently  advocated  the  abolition  of  celibacy. 
Schultz,  tp.,  Edgefield  co.,  B.  C.     P.  sis. 
Schnltz-Schnltzenstein   (Karl   Heiwrich),  b.  at 
Alt  Iiuppin,  Prussian  province  of  Brandenburg,  July  S, 
17'.'^:  Btudied  medicine  at  Berlin,  and  was  appointed  pro- 
fessor at  the  university  in  LS25.     I».  their   Mar.  27,  1871. 
His  comprehensive  botanical  researches,  Ueber  den  Kreie- 
lauf dee  Stiff?*  in  den  Pjlanzen  \  1824  i.  !'i-  X>>t>ir  <!•  ■■  leben- 
/'.-   nu     (2    vols.,   L 823-28),  NatUrlu  fa  i   SysU  m  <*:<  ~ 
Pflamenreiche   (1832),  Sur  la    Circulation   el  war  lea   Vaia- 
aeaux  dant  lea  Plantea,  crowned  by  the  French 

lemj    in    Is"'.'.    Dt(    Gylcloa*    dea   Lebensaaftes   in   den 
1. 841),  led  him  to  new  views  of  the  character  and 
conditions  of  life  in  the  animal  kingdom;  Ueber  Anaphy- 

ler  r<  rjungung  der  Pjlanzen  i  lsj:;i,  tfeuea  SyaU 
Morjthologii  der  Pjlanzen  (1847),  Die  Verjungungim  Pfian- 
■  h  \  1851  '..  which  bave  nol  been  without  practical  in- 
Auence  on  the  cultivation  of  plants;   Die  Entdeekung  der 
waht  ■  ■■   ; '  Aueeicht  eu  <  in*  r   Agricultur- 

phyeiologu     (1814),     fJi  her    Pflanzt  m  ■  nahrung,    l:  d 
achopfung  und  I-  Corresponding 

re  he  developed  on  the  field  of  animal  physiology— 
Svttem   der   Circulation   in   teiner   Enhoickelung  dure) 
Tkierreicke  und  I'm  9ft  -    r.      r  i        Ungung 

dea  mt  ■  rf«  Mittel  und   Wege  zu  ihrer 

CuUur  (1842),    Die    VerjUngung  im    Thierreich  ale   SchiSp- 
fuvgeplan  der    Tkier/t  ,  anil  applied  them  to 

medicine—  .1  .    (2  vols.,  1845),  /' ■'• 

Heilwirkitag  der   Arzncieii    nach   den   '•  organ- 

ffeAen   VerjUngung  |  lS4fii.  and  to  psychology — J>is  Bildung 
dea  -  ■  I  Oultur  der  VerjUngung  •■ 

i  oTimn  und  Cultur  oder  Wahrheit  und 
Fm'heit  in  ikrem  naiUrlieJken  Zuea  1866),  Die 

.1/.,,,,/,./.  //  ehafi  and  C\  1863). 

Hi-  polemical  relation  to  other  scientific  standpoints  he  has 
explained  in  his  Phjeiologii  der  VerjUngung  dea  Lebena  im 
dgnatniaekem   und  materiatiatiacnen 
Stofn 


Schul'/e-Delitzsch'  (Hermann),  b.  at  Delitzsch, 
Prussian  Saxony,  Aug.  -".'.  lsii>:  Btudied  law  at  Leipsio 
and  Halle;  travelled  in  Northern  Germany  and  Scan- 
dinavia, and  published  in  1838  his  Wanderbuehj  held 
various  judicial  positions,  and  sat  in  the  National  Assembly 
at  Berlin  1848,  "here  he  attracted  much  attention  M  a 
member  of  the  committee  to  investigate  the  state  of  the 
working-classes.  Perpetually  harassed  by  the  Prussian 
government  oo  account  of  his  liberal  views,  he  resigned  in 
,-  office,  settled  in  hi-  native  city,  and  devoted  him- 
self t"  the  improvement  of  the  condition  of  the  working* 
classes,  in  which  undertaking  he  was  eminently  successful. 
In  L847  he  organised  an  association  of  the  shoemakers  in 
Delitssch,  which  bought  all  the  leather  the  trade  of  the 
pie  ■  demanded,  and  sold  it  t<>  the  members  of  the  associa- 
tion  al    the   wholesale    price,      Similar  associations   for  the 

purchase  of  raw  materials,  provisions,  etc.  wen'  Boon  estab- 
lished by  Other  trade-  and  in  other  cities,  and  exercised,  in 
com tioo  with  corresponding  Loan  institutions  and  sav- 
ings hanks,  a  DOOSt  henelicial  influence.  Also  his  writings 
,  [ed  -  Daa  AeaoctaUonabuch  (1862),  />■•  arbeitenden 
Klaaaen  und  daa  Aaaociationeweaen  \  L863),  Dit  1  orechuaa- 
•  Creditvereim  ala  Volhabanken  (1867),  fCapitel  ni  eiiien 
■  hi  'i  A  rbeiterkatt  ch  temua  (1863),  jveues  Kapitel  (-1866), 
in  opposition  to  Lafisalle.  (See  JahreaberickU  Uber  die 
S  IbathUlfe  gegrundeten  deutechen  Erwerba-  und  Wirth- 
genoaaeueeha/tenj  issued  regularly  since  1859,  when 
n  central  bureau  was  formed  for  all  the  existing  associations.) 

Schu'macher  (Heutrich  Chbibtiah),  b. at  Bramstedt, 
Bolstein,  Sept.;:,  1780;  studied  mathematics  and  astron- 
omy at  Kiel.  .Jena.  Copenhagen,  and  Gottingen,  and  was 
appointed  professor  of  astronomy  at  the  University  of 
Copenhagen  in  1810,  and  superintendent  of  the  conserva- 
tory in  1815,  but  removed  in  ls2l  to  Altona,  where  he  d. 
Dec  28,  L850  [n  L821  be  founded  the  Aatronomiache 
Xurhri-httn,  which  is  still  continued.  In  1830  he  made 
the  observations  of  the  length  of  the  seconds  pendulum 
which  formed  the  basis  of  the  Danish  scale  of  measure. 
He  also  gave  very  accurate  accounts  of  the  distances  of 
Venn-.  .Jupiter,  Mars,  and  Saturn  from  the  moon. 

Schn  iiiann  (Robert),  b.  at  Zwickau.  Saxony,  dan.  B. 
1810;  composed  symphonies,  cantatas,  sonatas,  quartets, 
quintets.  :in  opera,  and  songs.  The  opera  Genoveva  was 
given  at  Leipsic,  and  failed.  Paradiee  and  tht  Perij  a 
cantata,  is  considered  tine  even  by  critics  of  the  op- 
posite school.  Schumann  founded  the  New  Mueical  Jour- 
nal at  Leipsic.  He  was  learned,  ingenious,  imaginative, 
and  gifted  with  much  poetic  feeling.  While  living  al 
Diisseldorf  he  became  deranged,  and  attempted  Buicide 
by  drowning  in  the  Rhine,  but  was  rescued  and  taken  to  an 
insane  asylum.  D.  at  Bonn  July  29,  1856.  His  wife, 
Clara  (Wieok),  h.  at  Leipsic  in  1810,  an  eminent  pianist 
and  teacher,  introduced  to  the  German  public  the  works 
of  Chopin  and  Henselt.  0.  B.  Frotiiingham. 

Schurmann  (Anna).     See  Labadie  (Jean). 

Schtirz  (Carl),  LL.D.,  b.  at  Liblar,  near  Cologne, 
Rhenish  Prussia.  Mar.  2,  1829  :  educated  at  gymnasium  of 
Cologne  and  at  University  of  Bonn  1846-48;  aided  Prof. 
Gottfried  Kinkel  in  the  publication  of  aliberal  newspaper, 
commenced  alter  the  revolutionary  outbreak  of  184c1  ;  "as 
engaged  in  an  unsuccessful  attempt  to  excite  an  insurrec- 
tion at  Bonn  in  the  spring  of  1849;  fonght  in  the  Palat- 
inate, taking  part  in  the  defence  of  Rastadt.  with  the 
rank  of  adjutant:  went  thence  to  Switzerland:  returned 
t>i  Germany  1850,  and  succeeded  in  effecting  the  escape  of 
his  companion,  Kinkel,  from  imprisonment  in  the  fortress  of 
Bpandau  :  went  to  Paris  as  correspondent  of  German  news- 
papers 1851  :  gave  private  lessons  in  Paris  1851—52;  came 
to  the  I".  B.  toward  the  close  of  1S52,  and  lived  at  Phila- 
delphia until  1855,  when  he  settled  at  Madison,  Wis.;  en- 
tered  with  great  zeal  into  national  polities;  was  a  leader 
of  the  German  element  of  the  newly-founded  Republican 
party;  was  an  unsuccessful  candidate  for  lieutenant-gov- 
ernor 1857;  made  his  first  speech  in  English  in  Illinois 
during  the  Senatorial  contest  between  Lincoln  and  Doug- 
las 1858  :  settled  at  Milwaukee  as  a  lawyer  1859  :  attracted 
attenti'-n  by  a  series  of  lectures  in  Xew  England  in  the 
winter  of  1859-60;  was  prominent  in  the  Republican  na- 
tional convention  at  Chicago  I860,  and  in  the  ensuing 
Presidential  campaign;  was  appointed  by  Pres.  Lincoln 
minister  to  Spain  Mar.,  1861  :  resigned  that  post  in  Decem- 
ber of  the  same  year:  was  appointed  brigadier-general  of 
volunteers  Apr.,  lst'»2  :  became  major-general  Mar.  11.  I  Hi:: ; 
oommandod  a  division  in  the  second  battle  of  Bull  Run 
and  in  the  battle  of  Chancellor-ville  :  was  temporarily  in 
charge  of  the  11th  army  corps  at  Gettysburg;  took  part  in 
the  battle  of  Chattanooga  :  was  Washington  correspondent 
of  the  New  York  Tribune  1865-66;  visited  the  Southern 
States  as  special  commissioner  appointed  by  Pits.  John- 
son   1866;  settled  at  Detroit,  Mich.,  the  same  year,  and 
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{bonded  there  the  Post  newspaper;  removed  in  1S67  to  St. 
Louis.  Mo.,  where  ho  became  editor  of  a  German  paper, 
tho  Weatlieht  l'»«t :  was  an  active  member  of  the  Chicago 
convention  of  1868;  was  U.  S.  Senator  from  Missouri 
1869-75;  acquired  a  high  reputation  for  ability  by  hi* 
speeches  on  finance  and  national  policy;  became  involved 
in  antagonism  with  1'rcs.  Grant's  administration;  pre- 
sided over  the  "Liberal"  convention  at  Cincinnati  wbioh 
nominated  Horace  Greeley  for  the  Presidency  1872;  visited 
Europe  in  1873  and  1875;  became  on  his  return  a  resident  of 
New  York  City  ;  took  part  in  the  political  campaign  of  1  875 
in  i  iliio,  advocating  the  election  of  Gov.  Hayes  on  a  "  hard- 
money  "  platform,  was  one  of  the  callers  of  the  independ- 
ent conference  of  May  15,  in  New  York  City,  and  appointed 
Secretary  of  tho  Interior  by  Pres.  Hayes,  March  7,  1877. 
A  selection  of  his  Speeches  appeared  in  a  volume  in  1865. 
Schuy'ler,  county  of  W.  Illinois,  on  Illinois  River, 
traversed  by  a  branch  of  Chicago  Burlington  and  Quinoy 
R.  R.,  has'a  rolling  surface  and  a  productive  soil,  well 
adapted  to  dairying  and  stock-raising.  Staples,  wheat, 
Indian  cum,  oats,  hay,  sorghum-molasses,  wool,  and  butter. 
Cap.  Rushville.     Area,  110  sq.  m.     P.  17,419. 

Schuyler,  county  of  N.  E.  Missouri,  adjoining  Iowa, 
watered  by  Chariton.  Salt,  and  Fabius  rivers,  and  trav- 
ersed by  Missouri  Iowa  and  Nebraska  and  St.  Louis  Kan- 
sas City  and  Northern  R.  Rs.,  and  has  an  undulating  sur- 
face, partly  prairie  and  partly  timber-land.  Staples,  In- 
dian corn,'  wheat,  oats,  hay.  tobacco,  sorghum-molasses, 
honey,  butter,  and  wool.  Sheep  and  swine  are  numerous. 
Cap.  Lancaster.     Area,  324  sq.  m.     P.  S820. 

Schuyler,  county  of  Central  New  Y'ork,  embracing 
several  small  lakes  and  the  southern  portion  of  Seneca 
Lake,  traversed  by  Northern  Central  R.  R.,  has  a  hilly 
surface,  and  includes  tho  Watkins  Glen  on  Seneca  Lake, 
famous  for  numerous  picturesque  cascades;  has  a  hilly 
surface  and  a  fertile  soil.  Staples,  wheat,  hay,  oats,  barley, 
Indian  corn,  buckwheat,  honey,  wool,  butter,  and  cheese. 
Cattle  and  sheep  are  very  numerous,  and  there  are  several 
tanneries,  saw  and  flour  mills,  and  carriage  manufactories. 
Cap.  Watkins.     Area,  352  sq.  m.     P.  18.9S9. 

Schuyler,  p. -v.  and  tp.,  cap.  of  Colfax  co.,  Neb.,  on 
Platte  River  and  Union  Pacific  R.  R.,  has  1  newspaper  and 
an  extensive  trade. 

Schuyler,  tp.,  Herkimer  co.,  N.  Y.  P.  1558. 
Schuyler  (Peter),  b.  about  1650;  became  mayor  of 
Albany  and  colonel  of  New  Y'ork  militia:  commanded  upon 
an  expedition  against  the  French  on  Lake  Champlain  1691 ; 
enjoyed  great  influence  with  the  Five  Nations  of  New 
York;  took  to  England,  at  his  own  expense,  in  1710,  five 
of  their  chiefs,  in  order  to  promote  vigorous  measures 
against  the  French  in  Canada  ;  often  warned  the  New  Eng- 
land colonies  of  expeditions  against  them  sent  by  the 
French  and  Indians ;  was  many  years  a  member  and  chair- 
man of  the  executive  council,  and  in  that  capacity  became 
acting  governor  of  New  York  in  1719. 

Schuyler  (PETEn),  b.  at  Albany,  N.  Y'.,  about  1710; 
settled  on  the  Passaic  in  New  Jersey  ;  commanded  the  New 
Jersey  regiment  in  the  operations  against  Canada  1746; 
attended  the  congress  convoked  by  Gov.  Shirley  at  New 
York  1755;  was  in  command  at  Oswego  when  that  place 
was  taken  by  the  French,  Aug.  14,  1756,  and  for  a  short 
time  a  prisoner  in  Canada,  at  which  time  he  purchased 
from  tho  Indians  the  freedom  of  many  captives,  and  was 
again  in  command  of  the  New  Jersey  regiment  in  Sir  Jef- 
frey Amherst's  campaign  which  resulted  in  the  conquest  of 
Canada  1759.  D.  at  his  residence,  near  Newark,  N.  J., 
Nov.  17, 1762. 

Schuy'ler  (Philip),  b.  at  Albany  Nov.  20,  1733.  His 
father  died  when  he  was  but  eight  years  old,  leaving  him, 
at  the  eldest  son,  all  his  large  real  estate,  which,  however, 
Philip  generously  divided  with  his  brothers  and  sisters. 
He  Inter  inherited  the  fine  estate  ..f  bis  uncle,  Col.  Philip 
Schuyler.  at  Saratoga.  In  June,  1755.  he  was  appointed 
captain  of  New  Y'ork  volunteers,  and  was  engaged  in  the 
expedition  against  the  Fniich  at  Crown  Point.  At  tin-  cod 
of  the  campaign  of  1756  he  left  the  army,  but  in  1758 
accepted  the  appointment  of  commissary  with  the  rank 

of  major.      Alter  the  pence  of  1763  be  was  active  in  public 

affaire  and  a  member  of  the  colonial  assembly  of  New  York  ; 

was  associated  with  Washington  ill  June,  1775.  to  prepare 
rules  and  regulations  for  the  government  of  the  army,  and 
two  days  after  the  battle  Of  Hunker  Hill,  Congress  appointed 

him  a  major-general,  and  placed  him   in  i maud  of  the 

northern  department.  In  (lie  expedition  against  Canada, 
Bohuyler  commanded  that  by  way  of  Luke  Champlain,  but 
was  compelled,  owing  to  ill-health,  to  relinquish  his  com- 
mand io  Montgomery  in  September, and  return  to  Albany. 

alter  having  taken  poS8B8S10n  "f  We  an  Noix  on  Sorel 
River.     At  Albany,  besides  continuing  to  exercise  an  ac- 


tive supervision  of  affairs  in  the  northern  department,  bis 

influence  among  the   Indians  during  this  period  was   of 
groat  value.     The  failure  of  the  Canada  expedition  excited 
much  hostility  toward   Schuyler,  who  was   blamed   bo-  the 
failure,  and  insinuations  were  uttered  against  hi-  loyalty, 
which  became  so  offensive  that   in  the  autumn  of   1 7  7'.  Io 
sent   in  his  resignation  to  Congress,  which  that   body  de- 
clined to  accept:    but  the  abuse  continuing,  Schuyler,  in 
Apr..  1777.  proceeded  to  Philadelphia  and  demanded  ■■> 
court  of  inquiry,  which  entirely  approved  his  management 
of  affairs,  and  ho  resumed  command  of  the  northern  de- 
partment.    The   forced   abandonment    of  Ticondcroga    by 
St.  Clair,  and  his  retreat  to  Port   Kdward,  where  Schuyler 
hail  just  arrived  with  reinfor.Tin.aii-.  compelled  the  latter 
to  fall  back  to  Saratoga,  after  using  every  mean-   t..  ob- 
struct the  advance  of  Burgoyne.    The  losses  thus  sustained 
in  stores,  ammunition,  etc.  caused  a  widespread  consterna- 
tion throughout  the  country,  and  the  clamor  against  Schuy- 
ler was  renewed,  and  this  time  Congress  ordered  hi-  super- 
sodurc  by  Gates.     At  the  time  of  the  tatter's  arrival  |  Sep- 
tember) to  assume  command  Schuyler  occupied  a  fortified 
position  at  the  mouth  of  the  Mohawk,  to  which  he  had  fall- 
en  back  from  Saratoga.     Gates  had,  since  Schuyler'-    re 
sumption  of  command  of  the  northern  department,  been 
unfriendly  to  Schuyler,  and  it  was  with  feelings  of  mor- 
tification the  latter  received  the  order  deposing  him   al   a 
time  when  the  feeling  of  depression  arising  from  former 
disasters  had  been  dispelled  by  recent  victories,  and  when 
volunteers  were  from  all  quarters  swelling  his  army.     He, 
however,  obediently  turned  over  his  command,  and  placed 
his  successor  in  possession  of  full  information  of  the  situa- 
tion, and,  though  without  command,  remained  with  the 
army  to  aid  in  any  capacity,  and  was  present  at  the  sur- 
render of  Burgoyne.     A  court  of  inquiry  again  approved 
of  his  management  in  strong  terms,  but  in  Apr.,  1779,  he 
resigned,  though  continuing  to  render  valuable  service  in 
the  military  operations  in  his  native  State.     From  177s  to 
1781  he  was  a  member  of  the  Continental  Congress,  and  in 
1789  was  appointed  U.  S.  Senator  from  New  Y'ork.  and 
again  in  1797  to  succeed  Aaron  Burr.     In  the  New  Y'ork 
Senate  he  contributed  largely  to  the  code  of  laws  adopted 
by  the  State,  and  was  an  active  promoter  of  the  canal  sys- 
tem.   In  public  life  he  is  spoken  of  as  being  "distinguished 
by  strength  of  intellect  and  upright   intentions,"  and  in 
private  life  as  a  "dignified,  courteous,  and  pleasing  com- 
panion."   D.  at  Albany  Nov.  18,  1804.    (See  his   /.//'.    .00/ 
Times,  by  B.  J.  Lossing,  2  vols.,  1860-62 ;  new  cd.  1872.  | 

G.  C.  Simmons. 

Schuyler's  Falls,  p. -v.  and  tp.,  Clinton  co.,  N.  Y. 
P.  1684. 

Schuy'lerville,  p. -v.,  Saratoga  tp.,  Saratoga  CO.,  N .  Y., 
on  Hudson  River  and  Champlain  Canal,  30  miles  N.  of 
Troy,  has  5  churches,  a  union  graded  school,  1  bank,  1 
newspaper,  a  paper-mill.  1  foundry,  a  sash,  door,  and  blind 
factory,  1  grist  and  2  saw  mills,  and  repair-shops.  P.  1367. 
P.  0.  FORn,  Ed.  "Stanharii." 

Schuyrkill  [Dutch  for  "hidden  stream,"  is  said  to  be 
so  called  because  the  first  explorers  passed  its  mouth  with- 
out seeing  it],  a  river  which  rises  in  Schuylkill  co..  Pa., 
and  after  a  south-easterly  course  of  125  miles  flows  into 
the  Delaware  at  Philadelphia,  which  city  it  traverses.  Its 
lower  portion  affords  extensive  wharfage  and  is  of  much 
commercial  importance.  Tho  river  was  (1816-25)  adapted 
to  slack-water  navigation  for  freight-boats  to  Port  Carbon, 
3  miles  above  Pottsville  (which  see).  In  Is;:'.  025  such 
boats  were  reported,  belonging  to  Philadelphia  and  Head- 
ing R.  It.  Co.,  but  the  transportation  of  coal  by  railroad 
ha"  greatly  reduced  its  importance  as  a  navigable  stream. 
The  river  affords,  by  the  Fairmmint  and  other  waterworks, 
the  greoter  part  of  the  water-supply  for  Philadelphia.  It 
enters  the  Delaware  between  League  hland,  on  which  is 
the  new  navy-yard,  and  Mud  bland,  on  which  is  Fort 
Mifflin  I  which  seel. 

Schuylkill,  county  of  B.  Pennsylvania,  on  both  sides 
of  Schuylkill  Kiver,  traversed  b)  Broad,  Sharp,  and  Ma- 
banov  ranges  of  mountains,  an. I  bounded  S.  K.  by  Kitta- 

tiimy  "I  lllue  Mountain,  all  al 11. ling  in  deposits  Of  an- 
thracite coal  and  iron,  the  richest  in  the  U.  S.,  and  inter 
sectedty  mam  railroads;  has  a  sterile  soil,  mining  being 
the  almost   exclusive   interest.     About  1,000,000  tons  of 

coal    are   annually  mined.      There   are   17  flour   and   "I  saw 

mills,  2fl  tanneries,  and  more  than  30  manufactories  of 
castings,  pig,  mid  rolled  iron.  Cap.  Pottsville.  Area,  7 50 
sq.  m.     P.  116,128. 

Schuylkill,  p. -v.  and  tp..  Chester  oo.,  Pa.,  on  Sohuyl- 
kill  River  and  Canal  and  on  Philadelphia  and  Heading 
R.  R.     P.  1593. 

Schuylkill,  tp.,  Schuylkill  ......  Pa.,  on  Little  Sohuyl 

kill  River,  in  the  anthracite  coal-region,  includes    p.-b.  of 
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Tamaquu.  an  Important  railroad  centre.  P.  (exclusive  of 
;b  .  ISM. 
St-tiuylKill  Haven,  p.-b.,Korth  Manbeim  tp.,  Schnyl- 
kill  eo.,  Pa.,  on  Schuylkill  River  and  Canal,  at  the  junction 
,.t  the  Mine  Mill  and  Schuylkill  Haven  branch  with  Phila- 
delphia and  Reeding  H.  H.     P.  2U40. 

Schwab   Gosi  3tnttgart  Jane  19, 1792 ;  stud- 

ied theolog]  and  phUoeophy  at  Tubingen  j  «as  appointed 
,r  of  ancient  literature  in  the  gymnasium  of  Stutt- 
gart in  1-17 :  paater  at  Gomaringen  in  1837,  and  at  the  St. 
Leonhard  ohuroh  in  Stuttgart  in  1842,  where  he  d.  No*.  I. 
1860.  Hi-  | ■•  >•■  m -.  distinguished,  like  those  of  Uhland  and 
other  members  of  the  Schwabian  Behool,  bj  purity  and 
warmth  of  feeling  and  simplicity  and  nalreU  of  form.oon- 
uid  ballads,  and  were  originally  published 
in  papen  and  periodicals.  The  Brsl  collected  edition  of  bia 
Oedieht*  a].]. .and  in  2  vols,  in  1828  ond  revised 

edition,  lint   AamoJU  (1838),  has  been  often  reprinted. 
ni  bis  prose  works,  mostly  consisting  of  sketches  from  na- 
ture mid  history,  the  most  remarkal  'let'*  Leben 
ilurtkumt  I 1840),  />•  utecAt 
Volkibilck,                       lWe$  '  >'■ r 
m    1848). 
Scliu  u'linih.  town  of  Bavaria,  has  large  mannfactnres 
of  pins,  type,  gold  and  Bilver  lace,  paper,  and  tobaooo,  and 
eigol  annual  well-attended  markets.     P.  8600. 

Sfiiwiii'iiiifh,  or  Langenachwalbaeh,  town  of  the 

Prussian  proi  inoe  of  Hesse  Nassau,  has  28  13  inhabitants, 

iratod  as  a  watering-place,  having  very  strong 

m  and  ohalybeate  Bprings.    In  the  middle  of  the  eigh- 

leenili  cenlnry  il  was  one  <if  the  must  frequented  watering- 

of  Europe,  and  after  the  visits  in  1868  by  the  em 

presses  ol  Russia  and  Praaios  it  again  baeame  fashionable. 

Schwal'bi'r  [better  known  as  Chelidoxios,  the  pun- 

ning  Qrajco-Latin  translation  of  the  German  Schwalbtr,  a 

■•  swallow  :"  Gr.  pAiSa*],  b  friend  of  Albert  DUrer,  and  who 

wr.it, •  the  text  in  Latin  verse  to  his  three  series  of  vi 1-cutSj 

The  Apocalypte,  ThePamti /  CAn'tf,  and  Tht   Life  of  thi 

a  Mary.  Sehwalher  was  a  monk  of  the  abbey  of  St 
Bgidius  (St.  Julian,  St,  Gilgan,  St.  Giles),  built  by  Conrad 
III.  in  1140  for  a  society  of  Scotch  Benedictines.  He  was 
nicknamed  "  Musophilus,"  from  bia  loi  e  of  learning,  and 
be  had  a  reputation  for  ei.n-i.leral.li'  knowledge  of  the 
olassie  Latin  poetry.  While  a  member  of  this  monastery 
he  wrote  the  text  f<>r  Dlirer's  wood  outs,  b<  sides  i  arses  aboul 
his  monastery,  Persic,  oft  PVineT.  Comob.  E<ji<L.  and  about 
.  ./<•  .l/./"i'.  nonullit  ejuedem  Canob.  In 
1515.  Sehwalher  left  Nuremberg  to  become  abbot  in  tho 
Bchotten  Kloster,  near  Vienna.     1>.  there  Bept  8,  1621. 

Clarence  Cook. 
Schwaa'thalei  (Ludwig  Miohael),  b.  in  Munich 
Aug.  26,  1802,  the  bob  of  b  soulptor,  studied  in  Rome,  but 
wroughl  in  Munich.  He  was  a  man  of  numerous  and  co- 
lossal imaginations  and  of  immense  industry.  His  statues, 
decorations,  medals,  are  seen  in  the  great  .-iiies  of  (ier- 
niany.  but  ohiefly  in  Munich.  -Most  of  the  buildings 
1  by  King  Ludwig  were  designed  by  him — the  frieze 
of  the  Barbarossa  hall,  the  colossal  statue  of  Bavaria,  the 
monumental  image-  in  the  WalhaUa.  Lb  Nov.  15,  1848. 
Bohwanthaler  was  the  chief  representative  of  the  so-called 
"romantio"  Btyle,  and  was  the  founder  of  the  school  to 
which  Sehaller.  Widnian.  Brugger,  and  Zumbusoh  belonged. 
His  influence,  however,  is  local,  and  is  not  widening. 

0.  B.  Frothingham. 
Schwartz  (Christian  Frederick),  b.  at  Sonnenburg, 
Prussia,  Oct.  26,  iriv. :  studied  in  the  University  of  Halle 
1746  19;  was  ordained  at  Copenhagen  1710;  embarkedat 
London  for  India,  where  he  arrived  July.  1750 j  settled  at 
Tranquebar,  a  Danish  mission  on  the  Coroniandel  c.a.-t : 
transferred  hi-  services  to  the  English  Society  for  Pro- 
moting Christian  Knowledge  17t'»f> :  when  he  removed  to 
Triehinopoly,  and  in  1778  to  Tanjore;  was  sent  as  ambae- 

to  Hyder  Ali  at  Seringapatam  t<»  negotiate  a  | 
and  admitted  by  him  after  all  other  envoys  had  been  re- 
fused, and  succeeded  in  relieving  the  city  of  Tanjore  from 
imminent  danger  of  famine  bj  hi-  influence  with  the  native 
fanners,  who  brought  in  their  cattle  on  bis  personal  pledge 
of  payment.  D.  at  Tanjore  Feb.  13,  1798.  He  was  one 
of  the  most  celebrated  missionaries  of  modern  times.  He 
aided  Schults  iii  translating  the  iliblc  into  Tamil,  and  was 
tutor  to  the  son  and  heir  of  the  rajah  of  Tanjore.  who 
erected  to  his  memory  in  the  mission  church  a  magnificent 
monument  by  Plaxman,  and  the  Basl  India  Company  also 
I  monument  of  him  by  Ha. -on  in  St.  Mary's  church. 
Cadres.  (See  Ifcssorrs  of  am  /  ••  and  Correepondeneet  by 
Hugh  Pearson,  D.  D.  (2  vols.,  1833;  3d  ed.  It 

Scawan  whose  true  nai 

hove  been  KoMSTAjrrm  Asi  KLrrzsB;  received  the  i 
I1kkthoi.ii  on  entering  a  Franciscan  monastery  at  Hants, 
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Cologne,  or  Gosslar,  and  was  called  ScBWABZ  ("black") 
on  account  of  his  passion  for  the  black  arts.  According 
to  legend,  he  invented  gunpowder  in  1330,  and  in  Freiburg, 
his  reputed  birthplace*  a  monument  was  raised  in  his  honor 
in  1853.  All  the  details  of  his  life  are  uncertain,  however, 
while  it  is  oertain  that  gunpowder  was  known  before  1330, 
though  not  need  in  war  or  hunting. 

Schxvarz'bursr-Ru'dolstadt,  principality  and  state 
of  the  German  empire,  between  the  Saxon  duchies,  and 
Comprises   an   area   of  387   Bq.  m.,  with   75,523  inhabitants. 

[t  is  covered  with  well-w ted  spun  of  the  Thiiringerwald, 

and  mining  and  rattle-rearing  are  the  principal  branches 
of  industry.  Flax  is  very  extensively  grown,  and  some 
linen  manufactures  are  carried  on.  The  total  revenue  for 
the  year  . ^74  was  878,506  gulden;  expenditure  861,431. 
Gap.  Rudolstadt. 

Scliwarz'biirg-Soii'dershausen,  principality  and 
state  of  the  German  empire,  in  the  Prussian  province  of 
Saxony,  and  comprises  an  ana  of  324  Bq.  m.,  with  07,191 
inhabitants.  It  resembles  in  every  respect  Schwarzburg- 
Rudolstadt,  only  it  is  a  little  smaller.     Cap.  Sondershausen. 

Schwarz'enberp,  o  princely  family  of  Germany,  de- 
Bcended  from  Brkinger  von  Beinsheim,  who  was  ennobled 
in  1417  by  the  emperor  Bigismund,  and  in  1420  bought  the 
estate  of  Bohwaraenberg  in  Pranconia,  whose  name  he 
adopted.  In  1670  the  head  of  the  family  was  made  a 
prince  of  the  empire  by  t lie  emperor  Leopold  I.,  and  in 
1  746  this  dignity  was  conferred  on  all  members  of  the  house 
l.v  the  emperor  Francis  I.  The  mosl  celebrated  names  of 
the  family  an — il)  Karl  Philip.-,  b.  at  Vienna  Apr.  15, 
1771  ;  d.  at  Leipsic  Oct  15,  1820.  lie  received  a  military 
education,  and  distinguished  himself  in  the  battles  of  Wiirz- 
burg,  rim,  Qohenlinden,  and  Wagram.  After  the  peace 
of  Vienna  (Oct.  14.  1809)  he  went  to  Paris  as  Austrian  am- 
bassador, and  negotiated  the  marriage  between  Napoleon 
and  Maria  Louisa.  Napoleon  placed  great  confidence  in 
him,  and  demanded  that  he  should  command  the  Austrian 
contingent  in  the  Russian  campaign  of  1812.  The  slow- 
in  --  of  his  mo\  ements  and  the  inefficiency  of  his  measures 
have  provoked  much  criticism  from  French  historians,  but 
Napoleon  himself  never  uttered  a  doubt  of  his  loyalty,  and 
requested  the  Austrian  emperor  to  make  him  a  field-mar- 
shal. In  the  next  year  he  commanded  the  Austrian  army 
of  observation  in  Bohemia,  and  when  Austria  joined  Rus- 
sia and  Prussia  he  Was  made  commander-in-chief  of  the 
allied  army,  gained  the  battle  of  Leipsic  (Oct.  16-18, 1S13), 
and  led  the  army  victorious  into  Paris. — (2)  Felix  Li/dwig 
JoBANH  FribdrICH,  a  nephew  of  the  preceding,  b.  at  Kru- 
inan.  Bohemia.  Oct.  2.  1800  :  d.  at  Vienna  Apr.  5,  1852.  He 
entered  the  Austrian  army  in  1818,  and  was  made  a  field- 
inarshal-lieutenant  in  1  848,  shortly  before  the  battle  of  Cus- 
tozza.  but  was  mostly  employed  in  diplomatic  missions  to 
St.  Petersburg,  London,  Brazil,  and  Naples;  and  Nov.  22, 
1848,  was  placed  at  the  head  of  the  Austrian  government 
as  chancellor  of  the  empire.  He  found  the  state  nearly  dis- 
solved, Vienna,  Prague.  Hungary,  and  the  Italian  provinces 
in  open  insurrection,  the  treasury  on  the  very  verge  of 
bankruptcy, the  Austrian  influence  in  Germany  almost  an- 
nihilated, and  the  German  states  about  to  reorganize  their 
union  under  the  leadership  of  Prussia,  etc  But  all  these 
difficulties  he  confronted  with  a  courage  and  energy  which 
excited  admiration,  even  among  those  who  were  very  far 
from  approving  either  his  aims  or  his  measures.  By  the 
aid  of  Russia  he  put  down  the  revolution  in  Hungary,  and 
in  a  very  short  time  succeeded  in  tying  together  once  more 
the  discordant  limbs  of  the  Austrian  empire  by  means  id' a 
military  and  bureaucratic  government.  He  was.  however, 
by  no  means  a  mere  repetition  of  Metternich.  He  was  not 
aver>e  to  reform  when  it  could  be  achieved  in  a  regular 
and  settled  manner.  He  raised  the  credit  of  the  state,  and 
he  baffled  all  the  Prussian  plans  in  Germany  by  drawing 
the  southern  and  middle  states  over  to  the  Austrian  side. — 
Priedbich  Job  am  m  Joseph  Celestikus,  a  brother  of 
the  preceding,  b.  in  Vienna  Apr.  6,  1809 j  was  made  arch- 
bishop  of  Salzburg  1836,  cardinal  1842,  archbishop  of 
Prague  1849.  He  opposed  the  declaration  of  the  dogma 
of  the  papal  infallibility  as  inopportune,  but  accepted  it 
afterward. 

Schwarzwald.     Pee  Black  Forest. 
Schwedt,  town  of  Prussia,  province  of  Brandenburg, 
on  the  Oder,  has   breweries  and  manufactures  of  hosiery, 
soap,  and  tobacco.     P.  9039. 

Schueg'ler  (Albert),  b.  at  Michelbach.  Wurtemberg, 
Feb.  in,  1819$  studied  theology  at  the  I'niversity  of  Tu- 
bingen, where  he  was  appointed  professor  of  classical  phi- 
lology in  1848,  and  afterward  of  ancient  history.  I>.  Jan. 
■"».  1>.»7.  In  theology  and  criticism  he  belonged  to  the  Tu- 
bingen school  of  Dr.  Baur.  Besides  annotated  editions  and 
translations  of  the  Clementine  homilies  (1847),  Aristotle's 
uietaphy.-ies  (1847-48),  and  Eusebius  (1852),  he  published 
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Der  Montaniamua  ( 1 S4 1 ),  i>rr«  Noehapoatolisohe  Zeitalter  (2 
vols.,  1840),  Romische  Geschichte  (unfinished;  3  vols.,  1853— 
58).  But  his  best-known  work  is  his  Geschichte  der  Phi- 
loHophli-  ( 1S48),  originally  written  for  Neue  Envykiopadic 
fur  Wiesenschaften  tmd  h'ihist',  but  afterward  often  re- 
printed in  book-form  and  translated  intu  most  European 
languages — into  English  by  Prof.  J.  H.  Seelye  of  Amherst 
(New  York,  lsj(>),  and  by  Stirling  in  England.  After  his 
death  appeared  hid  Ueachichte  der  griechiachcn.  Philosophic 
(1859). 

Schweid'nitz,  town  of  Prussian  Silesia,  on  the  Weist- 
ritz,  is  well  built,  contains  several  interesting  public  build- 
ings, such  as  the  town-house,  the  parish  church  with  a  tower 
327  feet  high,  etc.,  and  carries  on  a  flourishing  manufac- 
turing industry  in  cloth,  paper,  leather,  chemicals,  beet- 
root-sugar, vinegar,  etc.  It  was  formerly  a  fortress  of  con- 
siderable strength,  and  played  a  conspicuous  part  during 
the  Seven  Years'  war,  but  in  1807  the  French  demolished 
its  outer  works,  and  it  has  now  lost  much  of  its  military 
importance.     P.  10,998. 

Schweig'ger  (Johann  Salomon  Christopfi),  b.  at 
Erlaugcn  Apr.  8,  1779  ;  studied  mathematics  and  physics 
at  tho  university  of  his  native  city,  and  was  appointed 
professor  of  chemistry  in  1819  at  Halle,  where  ho  d.  Sept. 
6,  1857.  After  the  announcement  of  Oersted's  discovery  of 
electro-magnetism  in  1819,  he  invented  the  electro-mag- 
netic multiplier. 

Schweig'hiiuser  (John),  b.  at  Strasbourg  Juno  26, 
1742:  studied  theology  and  the  Oriental  languages ;  went 
to  Paris  to  perfect  his  linguistic  studies  under  De  Guignes  ; 
visited  Germany,  England,  and  Holland;  was  appointed 
adjunct  professor  of  philosophy  at  Strasbourg  in  1770,  and 
in  1778  professor  of  the  Greek  and  Oriental  languages. 
After  the  organization  of  the  university  at  Strasbourg,  he 
was  made  professor  of  Greek  literature  and  dean  of  the 
faculty  of  letters,  and  was  also  appointed  librarian.  His 
editions  are  esteemed  for  the  elaborate  and  learned  com- 
mentaries annexed;  among  the  most  valuable  are  Appiani 
Sistorise  (1782-85,  3  vols.):  Polybii  Opera  (1789-95,  8 
vols.),  the  2d  part  of  8th  vol.  containing  Lr.riron  Polij- 
bianttm;  Epictetete  Philosophise  Monumenta  (1799,  5  vols.); 
Athcuai  Deipnosophista  (1801-07,  14  vols.);  Herodoti  His- 
tories (1815,  6  vols.,  in  12  parts),  to  which  was  added  a 
Lexicon  Herodoteum  (1824,  2  vols.).     D.  Jan.  19,  1830. 

H.  Drisleb. 

Schwein'furt,  town  of  Bavaria,  on  the  Main,  is 
beautifully  situated  and  well  built,  and  has  large  manufac- 
tures of  chemicals  and  pigments,  especially  ultramarine 
blue  and  Sehweinfurt  green.  Large  cattle  and  wool  mar- 
kets are  held  here.     P.  10,325. 

Sehweinfurt  Green,  also  called  Mountain  Green 
[Ger.  Wienergr\int  Mitisgrun}  Berggrilri],  a  compound  of 
cupric  arsenite  and  cupric  acetate;  three  equivalents  of  the 
former  to  one  of  the  latter,  according  to  Ehrmann.  It  is 
prepared  by  boiling  together  arsenious  acid  and  acetate  of 
copper,  anil  is  but  little  used  in  this  country.     II.  WtJRTZ. 

Schweinfurth  (Georg  August),  b.  at  Riga  Sept.  29, 
1830;  studied  botany  and  natural  science  at  Heidelberg, 
Munich,  and  Berlin;  made  three  journeys  in  the  valley  of 
the  Nile  to  investigate  the  flora  and  fauna  of  those  regions, 
1864,  1865-06,  and  1868-71,  and  wrote  Plants  qumdam 
Nitoticir  (1862),  Beitrag  zur  Flora  JSthiopiens  (1867),  Re- 
Hqnim  Kutschyara  (1868),  Tm  Berzen  von  A/rika  (2  vols., 
lS7t;  translated  into  English  as  The  Heart  of  Africa  in 
ISH). 

Schwei'nitz,  von  (Lewis  David),  Ph.D.,  b.  at  the 
Moravian  village  of  Bethlehem,  Pa.,  Feb.  13,  1780;  was 
educated  in  Germany,  where  he  resided  from  179s  to  1812, 
when  he  went  as  Moravian  minister  to  Salem,  N.  C.  ;  set- 
tled in  his  native  town  1821,  and  resided  there  until  his 
death,  Feb.  8,  1834.  Ho  was  an  enthusiastic  cultivator  of 
science,  especially  botany,  and  added  by  his  own  researches 
more  than  1400  new  species  to  the  catalogues  of  American 
flora,  the  greater  part  being  fungi  which  had  been  pre- 
viously little  studied.  Author  of  several  botanical  mono- 
graphs, the  must  important  being  those  upon  the  genera 
Viola  ( L821  )  and  Oarex  (1825),  catalogues  of  the  fungi  of 
North  Carolina  (1818),  of  North  America  in  general  (1832), 
and  of  the  plants  collected  in  the  N.  W.  Territory  by 
Thomas  Say  (1824). — His  son,  Edmund  Ai.kx  lnder,  b.  at 
Bethlehem  in  L825;  studied  theology  in  the  .Moravian  sem- 
inary of  his  native  town  and  at  (he  University  of  Berlin; 
D<  line  a  clergyman  :  edited  the  Monition  newspaper  for 
several  years;  was  one  of  the  translators  of  Herzog  8  Real 
Encyclopsedia  (Philadelphia,  I860  «•>/.),  and  author  of  The 
Moravian  Manual,  I"  ing  an  -1  ccount  of  the  Moravian 
Church  (1859),  Systematic  Beneficence  (1861),  The  Mora- 
vian Episcopate  (Bethlehem,  L80&),  and  a  Life  of  Zeis- 
bergert  tin-  Western  Pioneer  and  Apostle  to  th<  Indians  (2 
vols.,  1870). 


Schwenk'feld,  von  (KaspAr),  b.  about  1490  in 
Silesia  ;  employ  ed  in  the  service  of  the  duke  of  Liegnitz; 
embraced  the  Reformation  with  great  enthusiasm,  but  de- 
veloped afterward  its  ideas  in  a  manner  which  brought 
him  in  conflict  with  the  Reformers.  It  was  especially  hifl 
conception  of  the  deification  of  the  body  of  Christ  and  of 
the  Lord's  Supper,  and  his  demands  for  the  establishment 
of  a  Church  to  which  only  the  holies  should  be  admitted, 
which  gave  offence.  He  was  persecuted  both  by  Roman 
Catholics  and  by  Protestants.  D.in  Ulm  about  1561.  In  his 
Bekanndtnus  und  Rechenschaft  von  den  Hauptpunkten  dee 
christliehen  Glaubens  (1547)  he  gave  a  representation  of 
his  doctrines.  A  sect,  the  Schwenkfelders,  was  organized 
in  Silesia,  but  most  of  them  emigrated  in  17:U  to  North 
America  and  settled  in  Pennsylvania,  where  they  still 
number  about  1000  members,  with  their  own  churches  and 
schools.  (See  Kadelbach,  Auafiihrliche  Geschichte  Kospar 
ron  Schwenhfeldsj  1861.) 

Schwenkfelders.    See  Schwenkfeld. 

Schwerili',  town  of  Germany,  capital  of  the  grand 
duchy  of  Mecklcnburg-Sehwerin,  cm  the  western  side  of 
Lake  Schwerin,  is  connected  by  railways  with  Hamburg 
and  Wismar.  It  is  beautifully  situated,  surrounded  with 
old  walls,  generally  well  built,  and  contains  many  magnif- 
icent buildings,  among  which  the  ducal  palace  is  the  most 
remarkable.  It  has  many  good  educational  institutions, 
museums,  galleries,  and  collections,  and  numerous  manu- 
facturing establishments,  though  its  trade  and  industrv  arc 
of  little  importance.     P.  26,804. 

Schwerin,  town  of  Prussia,  province  of  Poscn,  at  the 
influx  of  the  Obra  into  the  Wartha,  has  several  tannei  ies, 
tobacco  manufactories,  and  large  horse-markets.     P.  til  VI. 

Schwerin,  von  (Kurt  Chribtoph),  Count,  b.  in 
Swedish  Pomerania  Oct.  16,  1684;  studied  at  Ley  den, 
G-reifswald,  and  Rostock;  entered  the  Butch  army  in  1700, 
and  fought  at  Ramillies  and  Malplaquet ;  took  service 
with  the  grand  duke  of  Mecklenburg  in  1700,  and  dis- 
tinguished himself  by  repelling  the  Hanoverians,  who  in- 
vaded the  country;  removed  afterward  to  Prussia,  as  that 
pari  of  Pomerania  in  which  his  estates  were  situated  was 
ceded  to  that  country ;  enjoyed  the  confidence  of  Friedrich 
Wilhelm  I.,  and  in  a  still  higher  degree  that  of  Friedrich 
II.;  won  the  battle  of  Mollwita,  Apr.  10,  1741,  in  the  first 
Silesian  war,  stormed  Prague  Sept.  16,  17-13,  in  tho  second, 
and  fell  in  the  battle  of  Prague,  May  6,  1757,  in  the  Seven 
Years'  war. 

SchwytZ,  one  of  the  four  so-called  forest  cantons  in  the 
middle  of  Switzerland,  borders  X.  on  the  Lake  of  Zurich 
and  S.  on  the  Lake  of  Lucerne,  and  comprises  an  area  of 
353  sq.  m.,  with  47,705  inhabitants,  who  speak  German 
and  profess  the  Roman  Catholic  religion.  It  is  entirely 
covered  with  mountains,  but  only  one  peak,  the  Riesel- 
stock,  on  the  eastern  frontier,  SS90  feet  high,  reaches  the 
line  of  everlasting  snow.  Agriculture  can  only  be  pur- 
sued to  a  limited  extent,  though  fruits  and  wine  are  culti- 
vated. Cattle-breeding  is  the  principal  branch  of  indus- 
try, and  cheese,  cattle,  and  timber  are  largely  exported. 
.Manufactures  are  confined  to  the  demands  of  home  u-c 
The  capital  is  Sehwytz,  a  well-built  town,  with  a  good  col- 
lege and  6154  inhabitants. 

Sciac'ca,  town  of  Sicily,  provinco  of  Girgenti,  on  the 
S.  coast  of  the  island,  at  the  foot  of  Mount  Cronium  or 
Monte  S.  Calogcro,  occupies  a  site  near  the  ruins  of  tho 
ancient  Therm*  Selinuntinte,  the  birthplace  of  Agathocles 
(330  B.  C.),  and  the  whole  district  is  one  of  great  interest 
t<i  the  antiquary,  to  the  geologist,  and  to  the  lover  of  na- 
ture generally.  The  rocky  sides  of  Monte  S.  Calogero, 
itself  a  smouldering  volcano,  present  innumerable  natural 
caverns,  showing  more  or  less  traces  of  the  later  hand  of 
man,  anil  which  were  evidently  once  the  homes  of  tho 
Troglodytes  or  cave-dwellers.  Many  of  these  caverns  arc 
now  filled  with  mephitio  exhalations,  and  medicinal 
springs  everywhere  abound.  Everything  indicates  the 
immediate  neighborhood  of  volcanic  fires,  and  in  .Inly, 
ls:;l,just  ntV  this  shore  there  arose  a  new  island  from  the 
bed  of  the  sea.     Tho  circumference  of  this  island,  when 

measured  by  Vice-  A  -Imiral  llntliaiii.  WBS  three  quarters  Of 
an  English  mile,  with  an  elevation  of  81  feet  above  the 
sea.  It  was  evidently  composed  of  volcanic  matter,  and 
not  long  after  it  totally  disappeared.  Hum  bold!  giveB  an 
interesting  account  of  this  phenomenon.  The  natural 
beauty  of  the  scenery  is  here  heightened  by  the  pictur- 
esque old  cast  irs  and  other  ruins.  Greek,  Roman,  Saracenic, 

and  Norman,  Some  of  which  Occupy  striking  points,  ami 
all  of  which  tell  strange  tales  of  human  vicissitude.  Tho 
present  town  contains  some  mcdia'val  structures  Of  inter- 
est, ami  the  sanctuary  of  San  Calogero  is  worthy  a  visit. 

There   is   some   industry    and   QOmmerce   here,    hut    the   '  \ 
ports,  grain,  oil.   soda,  honey,  sardine-,  dried  and   salted 
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ti-h.  limestone  vases,  etc.,   might  be  greatly   inert 
P.  I  '  . 
Bolcen'idee  [from  the  Lai 

lb  extensive  family  of  fishes  i 

order  Teleooephali,  distinguished  by  their  physiognomy. 

The  bod;  l«  more  "r  less  elongated  and  compressed;  the 

etcnoid  and  distributed  In  very  <  ■  I  ■  1  i >  n ■  «.*  rows ;  the  lat- 

ntlnuous  and  extending  generally  between  the 

median  rays  ofthecandal  liu;  the  bead  more  <>r  le m- 

ii.  rally  with  a  convei  nt  ies  with  an 
.    iperaola  normal  and  armed :  nostril 
mouth  with  a  lateral  deft;  upper  jaw  Bcarcerj 
le;  teeth  acute,  and  In  ban. Is  on  the  jaw  ;  palate  an 
I,  j   apertures   continuous  below;   brancm- 
seven;  dorsal  Bni  two,  I                 or!  and  with 
the  spines  generally  Ibeble,  kl            ■   '   longer  and  with 
arativelj  short,  generallj  with 
metimes  with  one  or  three,  Bpines ;  pectoral  fins 
with  branohed  rays;  ventrals  tho                   nth  a  spine 
au.l  the  rays;  the  skeleton  has  the  rertebra  nearly  in  nor- 
ma) number    •.  j.  LO      15,  M                    the  skull  is  chan- 
kvities,  bridged  over  by  osseous  bars; 
•  developed 
in  moderate  number;  the  air-bladdi                   ally  >  num- 
al  appendages.    The  family  is  represented 
by  about   ISO  or  1 1'1  speoies,  variously  distributed  in  dif- 
:  parts  "i  the  world;  mosl  of  them  are  marine  and 
iuli  ,i                    c  tropical  and  Bub  tropical  regions,  but  a 
l,.„.  .,                  I  to  fresh  waters.    The  most  characteristic 
,,i  ,in-  latter  forms  is  the  American  genus,  Haploidonotu; 
comprising  the  sheepshead  of  the  interior  lake-  an. I  rivers. 
tonus  is  niii-t  nearly  related  to  the  drumfish  [Pogo- 
niatcAromu)  of  the  Atlantic  seaboard.  The  familyis  divl 
il.le  into  several  Bub-families,  distinguished  by  the  relative 
numbers  of  the  vertebras,  the  development  of  the  pharyn- 
geal apparatus,  and  the  form  of  the  head.    The  principal 
ol"  these  are  (I)  Boiseninss,  including  tire  croakers  i  Uicro- 
,  king  fishes  (ifealicirms),  red  bass  (Seismopt  .>•■./- 
i  silvery  perch  [BairdUlla  punctata)  of  the  At- 
lantic ooaal  :  (2)  Liosl inss,  represented  by  the  Lafayette 

[JUotl intAurut);  [3)  Haploidonotinm,  represented  by 

the  drum  [Pogoniat  chromit)  and  the  fresh-water  sheeps- 
!„.,,  I  ,  sto.) :  and  I  I)  Otolithinm, 

esented  03  the  weak-fishes  (Cy» ion)  of  the  Eastern 

coast  The  most  celebrated  foreign  fish  of  this  familyis 
the  fame  I  8    1  na  of  the  ancients,  Seitma  aquila  of  modern 

1  i  1  i -  grows  tH  a  very  large  Bize,  somel 

aing  s   weight  of  more  than   sixty  pounds.      It  was 

much  esteemed  by  the  Romans  for  tire  delicacy  of  its  flesh, 

and,  on  account  of  its  large  size,   was  generally  sold  in 

It-    head  Was    the  -t    esteemed   part,  and    it    was 

the  oust .lining  the  fishermen  to  present  it  to  three  of 

the  principal  magistrates  of  the  city  as  0  kind  of  tribute: 
■  in  1  with  tlii-  oustom  au  often-repeated  story  has 
preserved  bj  Paolo  Qiovio  respecting  the  adventures 
of  a  gourmand  named  Tomisio  in  his  endeavor  to  be  at  the 
feast  at  which  an  unusually  large  head  was  to  be  the  prin- 
cipal attraction.    The  otoliths  or  ossicles  of  the  ear  are 

0 paratively  large  in  this  li-h.  as  in  others  of  the  family, 

and  they  were  esteemed  in  former  times  for  medicinal  pur- 
poses a-  "colic  Btones,"  and  were  encased  in  gold  and  sus- 
pended from  the  neck.  Tbeo is  Gill. 

Seialo'ia  (Ahtorio),  b.  near  Naples  in  1817:  studied 

law,  and  gave  himself  to  its  practice,  but  in  1846  he  was 

I  to  the  University  of  Turin  as  professor  of  political 

my;  in  1848  was  minister  of  agriculture  and  commerce 

at  Naples;  was  arrested  and  impris i  in  1849,  and  after 

three  years  of  confinement  was  banished.  Upon  this  he 
returned  to  Turin,  where  he  resumed  his  chair  in  the  uni- 
versity, and  in  1859  was  elected  to  Parliament:  in  1SG0 
on-  minister  of  finance,  and  two  years  later  was  sent  to 
Paris  to  negotiate  a  commercial  treaty  between  Italy  and 
Frame  :  in  1865  again  took  the  portfolio  of  finance,  and 
during  the  war  igned  the  decree  for  a  Legal- 

tender  paper  currency  and  for  a  forced  loan.  He  also 
warmly  advocated  the  imposition  of  a  tax  upon  personal 
perty.  In  1872-73  he  was  for  some  months  minister  of 
public  instruction,  and  was  Benator  of  the  kingdom  of 
Italy.     His   best  rorks  are — I  Principj  delV  Eco 

nmu    l     •  Naples,   1-1' 

tTIttgegita  (Naples,  1843  :a  e  Protezitme  (Leghorn, 

1m:;  .     I'.  Oct.  18,  L877. 

Sciat'icm  [L.  Lat.],  in  "ea,  a  neuralgia 

of  the  great  sciatic  nerve,  the  sacral  plexus,  or  any  of  the 

nerves  of  the  thigh  and  hip.     A rding  to  Niemeyer,  the 

aeons  nerve  oi  the  thigh,  the 

the  per -al  nerve,  and  the  inral  the  principal 

seat-  of  what  is  ealle  I  sciatica*     Exposure,  rheumatism, 

'.  tumor-    near   the    nerve,    f.eeal    DM  hmd-. 

■  l  v  ertebr.e,  metritis,  and  perimetritis  are  reckoned 


among  the  onuses.  It  sometimes  follows  a  severe  labor  in 
childbed.  Laxatives,  onpping,  the  moxa  blisters,  hot  baths, 
and  local  or  general  anodynes  are  frequently  palliative,  and 
in  -  curative.  Periodic  sciatica  may  often  be  reliev  e.l 
by  quinine.  Iodide  of  potassium  and  turpentine  are  both 
sometimes  extremely  useful,  and  SO  is  tiie  constant  electric 
current.  It  is,  however,  a  uro-t  obstinate  and  distressing 
complaint. 

Scic'li,  town  of  Sicily,  province  of  Syracuse,  on 'a 
rocky  hill  overlooking  the  -i:i,  about  5J  miles  from  Modica, 
occupies  a  healthy  position,  but  has  no  high  roads  of  com- 
munication with  the  neighboring  country,  and  of  course 
cannot  be  prosperous.    P.  10,^^7. 

Sci'ence  [Lat.  sctsnfta,  from  scto,  to  "know"].  Tn  a 
general  sense,  science  means  knowledge  reduced  to  order: 
that  is,  knowledge  so  classified  and  arranged  as  to  be  easily 
remembered,  readily  referred  to,  and  advantageously  ap- 
plied. Strictly  speaking,  it  is  a  knowledge  of  laws,  prin- 
ciples, and  relation-.  All  Bcicnce  is  based  on  the  assump- 
tion that  the  laws  of  nature  are  immutable.  From  this 
point  of  view  science  may  be  regarded  as  a  knowledge  of 
the  laws  of  nature,  embracing  the  processes  of  observation 
and  deduction  by  which  thej  arc  discovered,  and  the  modes 

of  res iii'_'   by  which    their   operation    ill    the  product  mil 

of  phenomena  are  mad.-  known.  Pure  science  is  based 
on  self-evident  truths,  and  from  these,  as  premises,  laws 
of  relation  are  deduced  by  a  regular  course  of  logical  de- 
duction. t)f  this  nature  is  mathematical  science.  Natural 
science  i-  based  mi  experiment  and  observation:  its  funda- 
mental laws  are  deduced  by  induction.      Knowledge  of  tho 

relations  of  quantity  is  abstract  science;  knowledge  of 
causes  and  effects  is  physical  science.  W.  ti.  Peck. 

Scientific  Schools.    Nomi  nclature. — Under  this  load 

refer. ■me  vv  ill  be  made  to  some  of  the  institutions  of  the 
higher  grade  founded  in  this  country  within  the  present 
century  for  giving  instruction  in  the  various  branches  of 
mathematical,  physical,  and  natural  science,  and  their  ap- 
plications to  the  useful  arts.  Such  establishments  receive 
different  names  in  different  places,  and  arc  not  readily  sep- 
arated into  classes  because  of  the  manifold  and  varied  pur- 
poses to  which  they  are  devoted.  The  phrases  technical 
schools,  polytechnic  schools,  technological  institutions,  in- 
dustrial univi  rsities,  bi  i.ntilic  schools,  schools  and  colleges 
of  science,  etc..  are  generic  terms,  under  which  are  in- 
cluded seminaries  for  instruction  in  civil,  mining,  mechan- 
ical, military,  and  naval  engineering;  agriculture,  horti- 
culture, and  forest-culture:  physics,  chemistry,  metallurgy, 
and  mineralogy:  botany,  zoology,  and  geology:  etc. 
Medical  schools  might  fitly  be  grouped  with  schools  of 
science,  but  custom  treats  of  them  as  professional  schools. 
Schools  of  music,  drawing,  and  design,  painting  and 
.sculpture  should  be  regarded  as  schools  of  the  tine  arts. 

Historical  Sketch. — We  begin  this  survey  with  a  brief 
historical  statement.  Soon  after  the  Revolutionary  war 
the  need  of  professional  in  distinction  from  collegiate  ed- 
ucation was  felt  in  the  new  republic,  and  efforts  were  made 
to  establish  schools  of  law,  medicine,  and  theology.  The 
need  of  training  for  the  officers  of  the  army  was  also  ap- 
preciated, and  Washington  is  reported  to  have  said  that 
••an  army  of  asses  led  by  a  lion  is  vastly  superior  to  an 
army  of  lions  led  by  an  ass."  (Cullum,  I.  x.l  liming 
Jefferson"s  administration  (Mar.  lb,  1S02)  the  V.  S.  .Mil- 
itary Academy  at  West  Point  was  instituted  by  Congress. 
and  it  has  been  maintained  from  that  day  to  this.  In 
consequence  of  the  excellent  mathematical  instruction  thus 
provided,  and  the  limited  opportunities  which  the  country 
afforded  for  purely  military  careers,  the  graduates  of  this 
Academy  were  for  a  long  time  the  principal  civil  as  well  as 
military  engineers  :  many  of  them  became  renowned  as 
explorers  of  "the  Far  West,"  and  many  more  as  teachers 
of  mathematical  science  in  the  colleges,  East  and  West. 
Mansfield,  Partridge,  Thayer,  and  other  of  the  early  offi- 
cers ,,f  the  Academy  have  thus  left  their  impress  upon 
American  education.  The  history  of  the  Academy  has 
been  well  presented  by  Cullum,  Boynton.  and  others.  Its 
roll  in  June,  1875,  included  252  cadet-.  In  1845,  while 
Polk  was  President  and  George  Bancroft  secretary  of  the 
navy,  au  Academy  for  the  preparation  of  navy  ollieers  was 
instituted  by  Congress  at  Annapolis,  Md.  The  number  of 
cadets  in  1875-76  is  322,  of  whom  48  are  cadet-engineers 
and  L'7t  cadet-mi. lshipnien.  Nearly  a  quarter  of  a  century 
alter  the  beginning  of  the  U.  S.  Military  Academy  the 
first  civil  school  of  science  in  this  country  was  created  at 
Troy.  In  1826  the  plans  of  Stephen  Van  Rensselaer, 
which  had  been  gradually  developing  for  some  time  pre- 
vious, took  form  in  the  incorporation  of  the  Rensselaer 
Polytechnic  Institute,  for  which  he  provided  a  building 
and  funds.  Its  object  was  declared  to  be  the  application 
of  -eicnee  to  the  common  purposes  of  life,  and  especially 
the  qualification  of  teachers  to  instruct  in  the  application 
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of  chemistry,  philosophy,  and  natural  history  to  agricul- 
ture, domestic  economy,  and  the  arts  anil  manufactures. 
Under  the  lead  of  Amos  Eaton  the  school  at  once  be  ame 
a  success.  The  graduates  were  at  first,  like  their  chief 
teacher,  inclined  to  the  study  of  tho  natural  sciences 
rather  than  of  the  mathematics,  as  the  names  of  James 
Hall,  E.  Emmons,  A.  Fiteh,  etc.  indicate;  in  later  'lays  the 
graduates  have  been  distinguished  for  their  skill  in  applied 
mathematics  and  the  various  branches  of  engineering. 
Twenty  years  later,  and  again  by  private  munificence,  an 
impulse  was  given  to  scientific  education  by  the  founda- 
tion in  is  17  of  the  Lawrence  Scientific  School  as  a  depart- 
ment of  the  university  at  Cambridge,  for  the  purpose  of 
providing  instruction  "in  those  branches  of  Bcience  which 
are  more  immediately  connected  with  the  great  industrial 
interests  id"  tho  country,"  such  as  chemistry,  engineering, 
zoology,  geology,  etc.  Tho  recipient  of  this  gift  was 
Harvard,  tho  oldest  classic: it  en] lege  in  the  Union;  its 
donor,  Abbott  Lawrence:  its  promoter,  Edward  Everett: 
its  amount  unprecedented,  the  largest  sum  "ever  given  at 
one  time  during  the  lifetime  of  the  donor  to  any  public 
institution  in  this  country."  All  these  circumstances  gave 
renown  to  the  foundation,  arid  the  fume  was  increased  by 
the  appointment  of  Louis  Agassi/,  then  forty  years  old,  to 
be  ono  of  the  professors.  The  Scientific  School  of  Yale 
College  was  projected  quite  as  early  as  that  of  Harvard, 
though  it  was  slower  in  securing  an  endowment.  The  re- 
turn from  Europe  of  a  young  agricultural  chemist,  John 
P.  Norton,  led  in  1847  to  the  beginning  of  a  school  in 
Which  agricultural  and  technical  chemistry  were  to  bo 
taught,  and  gave  shape  to  certain  plans  which  had  pre- 
viously been  projected  for  anew  department  of  the  college 
to  be  called  "philosophy  and  the  arts."  In  L860  the 
school  received  a  generous  endowment  from  Joseph  E. 
ShclHeld,  since  largely  increased,  and  was  named  in  his 
honor  the  Sheffield  Scientific  School  of  Yale  College.  It 
became  a  school  of  mathematical  as  well  as  of  chemical 
science,  and  afterward  of  natural  history  and  geology. 
Five  years  later,  in  1852,  Dartmouth  College  received  a 
leg. icy  of  S;)0,000  from  Abiel  Chandler,  by  which  an  insti- 
tution kindred  to  those  at  Harvard  and  Yale  was  founded 
under  the  name  of  the  Chandler  Scientific  School. 

During  the  period  from  1851)  to  1860  tho  importance  of 
scientific  education  was  discussed  in  every  part  of  the  Union. 
Many  excellent  scholars  returned  from  Germany,  familiar 
witli  European  schools  of  science,  and  urged  their  develop- 
ment in  this  country;  full  accounts  were  published  of  tho 
technical  schools  of  the  Continent ;  the  construction  of  pub- 
lic buildings  and  public  works,  the  establishment  of  manu- 
factories, ami  the  development  of  mines  called  for  scientific 
experts  :  while  the  lectures  of  Liebig,  Johnston,  and  others, 
widely  distributed  among  the  people,  suggested  the  import- 
ance of  applying  to  agriculture  also  the  discoveries  of 
modern  science.  Organized  efforts  were  put  forth  in  New 
York,  Illinois,  and  elsewhere  for  the  promotion  of  agricul- 
tural colleges.  In  1855  the  State  of  Michigan  provided  for 
such  a  college,  which  was  opened  in  1S57,  and  has  remained 
to  this  day  one  of  the  foremost  institutions  of  tho  purely 
agricultural  class. 

Attention  was  early  directed  to  the  possibility  of  securing 
from  Congress  a  grant  of  public  lands  for  the  promotion 
of  scientific  education.  In  Dec,  1857,  Hon.  Justin  S.  Mor- 
rill, then  Representative  (and  now  Senator)  from  Vermont, 
introduced  and  advocated  a  bill  bestowing  a  grant  of  public 
hinds  lor  this  purpose.  Public  meetings  were  held  in  many 
of  the  Shifts,  petitions  were  signed  and  sent  to  Washing- 
ton, and  essays  were  printed  for  tho  encouragement  of  the 
project.  Tho  measure  passed  both  houses  by  a  close  vote, 
hut  failed  to  receive  the  signature  of  the  President,  James 
Buchanan.  A  few  years  later  a  similar  bill  was  carried 
through  Congress,  again  under  the  lc:id  of  Mr.  Morrill  of 
Vermont,  and  having  received  the  approval  of  the  Presi- 
dent. Abraham  Lincoln,  ir  became  a  law  July  2,  1862.  This 
bill,  out  of  deference  to  many  of  those  who  promoted  its 
passage,  or  by  oversight  or  compromise,  was  entitled  "  An 
act  for  the  benefil  of  agricultural  colleges,"  and  from  this 
circumstance  it  ts  still  popularly  supposed  to  be  directed 
exclusively  or  chiefly  to  the  endowment  of  agricultural  col- 
leges. Its  provisions,  however,  were  not  so  restricted. 
Under  the  wise  foresight  of  it-  chief  advocate,  M  r.  Morrill, 
those  phrases  were  employed  which  secured  in  everj  State 
ample  encouragement  for  at  least  one  scientific  school,  from 

which  literary  and  classical  studies  were  not  excluded,  hut 

in    which   provision   must  lie  made  especially  for  those 

branches  Of  learning  which  arc  related  to  agriculture  and 
the  mechanic  arts,  or,  in  other  winds,  for  the  various  de 
partments  of  applied  or  technical  science.     Although  the 

national  aid  wiis  1  test  owed  by  this  act.  c\  ci  v  State  receiving 
the  grant  was  left  free  to  determine  in  what  manner  the 
grant  should  he  developed.  The  amount  of  land  bestowed 
by  this  act  was  a  "  portion  "  of  90,000  acre.,  fn-  c\  on   Sen- 


ator and  Representative  in  Congress,  or  in  all,  for  the  317 
members  of  Congress  in  ]si'>7,  an  aggregate  area  of  nearlv 

10,000, I   acre-.     The  following  table,  corrected   by  the 

U.  S.  land  commissioner  in  Feb.,  1876,  exhibits  the  amount 
of  land  bestowed  under  the  provisions  of  this  act  s 
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From  the  bestowal  of  that  grant  until  now  the  progress  of 
scientific  schools  in  the  U.  S.  has  been  rapid:  private  mu- 
nificence has  supplemented  the  public  bounty,  excellent 
buildings  have  been  constructed,  apparatus  and  laboratories 
have  been  provided,  and  thousands  of  scholars  have  been 
taught. 

Schools  of  Science  in  the  Old*  r  Co^fec/M.— Having  re- 
viewed the  mode  in  which  scientific  schools  have  grown  up 
in  this  country,  we  proceed  to  speak  of  their  actual  condi- 
tion. The  older  colleges  have  now,  most  ol  them,  estab- 
lished special  courses  of  study,  leading  to  special  degrees 
(Ph.B.,  Sci.  B.,  C.  E.,  Meoh.  Eng.,  etc.).  Thus.  a1  Cam- 
bridge there  is  the  Lawrence  School,  the  Museum  ol  Com- 
parative Zoology,  and  the  Bnssev  Institution,  and  there 
was  tho  School  of  Mining;  but  the  modifications  of  the 
main  college  (or  ''college  proper,"  as  it  used  to  be  called) 
have  of  late  been  such  that  the  significance  of  these  special 
schools  is  lessening,  while  the  scientific  advantages  of  the 
central  college  or  university  are  increasing.  Pres.  Eliot  in 
his  report  for  1875  favors  the  abandonment  of  Buoh  inde- 
pendent trusts,  while  his  administration  favOTS  the  college 
extension.  The  number  of  indents  in  the  Lawrence  School 
in  lS7o-7fi  is  34:  in  the  college,  77f>;  in  the  university, 
127*.  In  Yale  College  the  Sheffield  School  has  grown  to 
be  a  second  college,  side  by  side  with  the  original  college, 
under  the  same  trustees,  with  a  different  body  of  prof" 
sors,  who   are   united   with  the  college   professors   in    one 

faculty,  called  the  "philosophical."     The  Sheffield  Scl I 

teaches  chiefly  the  mathematical,  physical,  and  natural 
sciences,  pure  and  applied,  and  looks  to  the  preparation 
of  young  men  for  modern  scientific  vocations,  such  D8 
chemist-1,  engineers,  naturalists,  etc.  Tt  received  in  1883 
the  Connecticut  portion  of  the  national  grant,  hut  its  chief 
endowment  has  come  from  tin  benefactor  whose  name  it 
bears.  Tin-  popularity  of  scientific  education  is  illustrated 
by  the  number  of  students  resorting  here:  in  1865-60  it 
was  93,  and  249  in  ls74-7.~).  Morethan  1000  students  have 
been  trained  in  the  decade  1865  7"».  and  "."»  of  the  former 
students  are  now  professors  of  science  in  American  al- 
leges. Brown  University,  under  Dr.  Wayland,  early  look 
steps  tending  toward  the  modern  scientific  courses.  For 
want  of  funds  its  progress  has  not  been  so  rapid  in  this 
direction  as  that  of  some  other  colleges.  Its  receipts  from 
the  national  grant  of  1*<>2  have  not  been  adequate  to  rol 
filling  the  purposes  lo  which  it  is  devoted.  Union  College 
claims  to  have  been  the  first  to  introduce  the  system  of 
scientific  education  by  the  suhst itut ion  of  modern  lan- 
guages   and  mathematical   and   physical   science  for  Greek 

ami     Latin.       It    early  established    a    special    BCl 1    of  civil 

engineering,  under  \V.  A I .  Gillespie,  which  is  .-till  main- 
tained. YVcslevan  University  at  Middletown  also  claims 
lo  have  \>rt-w  among  the  first  of  American  college-  to  pro- 
vide special  courses  of  instruction  in  science.  These  cot 
received  a  new  impulse  in  1870,  when  Ihe  institution  was 
provided  with  a  good  building  for  Bcicntifio  uses  l'\  (lie  gift 
of  Orange  Judd.  Columbia,  like  Vale,  maintains  the  old 
cla    nil   curriculum,  and   simultaneously  promotes  with 

\  igor  a.  scientific  department  under  the  name  of  the  School 

of  .Mines.  This  new  institution  is  not  restricted,  as  its 
name  mighl  imply,  to  mining,  but  it  provides,  as  s  com- 
prehensive school  of  science,  ooursec  in  analytical  chem- 
istry, engineering,  geology,  etc  I  'art mouth  retains  the 
chandler  School,  already  referred  to,  and  has  affiliated  with 
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it  the  school  endowed  by  the  New  Hampshire  portion  of 
the  grant  of  1882;  and  it  also  hai  a  special  endowment  for 
advaneed  instructions  in  engineering,  given  to  it  by  Col. 
Thayer,  formerly  Bnperintendent  of  the  U.  B.  Military 
Academy.  Princeton  baa  received  from  John  C.  Green  a 
liberal  foundation  for  the  establishment  »f  »  school  of  sei 
enoe  which  bean  hiB  name,  and  which  is  akin  in  Boope  to 
thoae  already  named.  It  is  provided  with  an  excellent  hall 
adapted  to  Buoh  instructions]  wbiofa  tnu  opened  to  students 
in  1873.     I  >'  Baaton,  Pa*,  baa  received  a 

ipeoial  gifl  from  -Mr.  Pardee  for  the  endowment  of  a  scien- 
tific school,  which  waa  Lnangnratod  in  1878.  The  building 
oonstruoted  ut  his  expense  is  apaoiona  and  convenient. 
Rutgers  received  the  national  grant  of  1862,  and  with  it 
maintains  a  Boientifla  school  in  which  agriculture  has  been 
given  prominence. 

These  examples,  which  might  be  multiplied,  show  the 
mode  in  which  instruction  in  science  haa  developed  in  the 
older  colleges  of  this  country.  The  tendency  has  been  to 
maintain  [with  Buch  modification!  at  oironmstanoea  per- 
■  tin  traditional  college  course,  and,  parallel  with  it, 
to  establish  Bciontifio  courses.  The  efforts  made  to  enlist 
bachelors  of  arts  in  the  pUTSUil  of  graduate  courses  in  BC1- 

enoe  have  been  attended  hitherto  with  but  moderate  suc- 
oess.  Enough  haa  been  said  to  show  that  most  of  the  older 
■ntry,  Inheriting  the  olassioal  onrrionlnm, 
have  supplemented  it.  In  one  form  or  another,  with  a  school 
of  science.  The  newer  foundations,  like  those  of  Ezra  Cor- 
nell at  [thaoa  and  John  e  Hopkins  in  Baltimore,  and  espe- 
cially the  Stat-.-  universities,  aa  in  Michigan,  Wisconsin, 
Minnesota,  Kentucky,  California,  etc.,  have  not  been  re- 
bed  by  tradition-,  and  have  generally  recognized  with 
equal  liberality,  so  tar  as  their  means  would  allow,  the 
claims  of  literature  and  science.  It  may  therefore  be  said 
that  in  American  colleges  and  universities  hostility  toward 
soienoe  is  almost  unknown.  Those  who  prefer  tho  classical 
training,  and  those  who  advocate  religious  education,  have 
favored  schools  of  science,  or  at  least  have  refrained  from 
all  opposition  to  them. 

Many  Bofaools  of  science  have  been  instituted  independ- 
ent of  literary  and  classical  colleges.  One  of  the  earliest 
phases  of  this  movement  was  the  foundation  of  agricultural 
colleges,  upon  whiob  large  stuns  of  money  were  expended 
in  New  York.  Pennsylvania,  Maryland,  and  elsewhere, 
rarely  if  ever  wit! alts  which  were  equal  to  the  expec- 
tations. In  Michigan]  however,  the  agricultural  college 
already  referred  to.  established  in  accordance  with  a  pro- 
vision of  tin-  State  constitution,  and  incorporated  in  180.'), 
and  aided  greatrj  by  the  Congressional  grant  of  1862,  has 
maintained  a  course  of  almost  uninterrupted  vigor.  In 
U  tasaehuseUa  the  State  College  of  Agriculture  at  Amherst, 
a  more  recent  foundation,  likewise  aided  by  the  Congres- 
I   U'rant.  has  proved  a  success. 

Two  other  technical  schools  have  rapidly  attained  to  po- 
sitions of  great  influence — the  Massachusetts  Institute  of 
Technology  in  IJoston  and  the  Stevens  Institute  of  Tech- 
nology, a  school  of  mechanical  engineering,  in  Hoboken. 
N.  J.  The  first  mentioned  of  these  was  founded  by  an  as- 
sociation of  which  Prof.  W.  B.  Rogers  was  long  president. 
It  received  a  small  share  of  the  l.'ongres.-ional  grant  of 
lst>2,  the  most  of  which  in  Massachusetts  was  directed  to 
the  agricultural  colleges,  but  it  has  also  received  State  aid 
and  generous  contributions  from  individuals.  l)egrees  are 
Conferred  in  cither  of  ten  departments — civil  engineering, 
mechanical  engineering,  mining,  architecture,  chemistry, 
metallurgy,  natural  history,  physics,  science  and  literature, 
philosophy.  The  number  of  graduates  from  IStiS  to  1S75 
is  126.  The  number  of  student-  in  1S74-7d  was  288.  The 
building  and  collections  of  this  institution  are  noteworthy. 
The  Stevens  Institute  has  for  a  specialty  mechanical  engi- 
neering, and  by  concentrating  its  funds  on  this  department 
has  been  aide  to  accomplish  excellent  results.  Its  founder, 
K.  A.  Stei  ens,  Esq.,  of  Soboken,  bequeathed  a  lot  of  ground 
and  the  sum  of  $650,000  to  found  an  institution  of  learning. 
and  his  executors  determined  its  specific  scope.  The  bail 
and  its  equipment*, including  the  physical  and  mechanical 
collections,  are  of  great  value  and  well  adapted  to  their  pur- 
pose. 

A  third  institution  deserves  mention  here — the  Thayer 

School  of  Civil   Engineering,  founded,  in  connection  with 

Dartmouth  College,  by  a  giftol  $70,000  from  Gen.  Sylvanue 

Thayer,  l\  B.  Eng.,  for  the  advanced  professional  training 

1  engineers. 

There  i-  obvious  danger  that  the  multiplication  of  these 
schools  will  tend,  like  the  multiplication  of  colleges,  to  mu- 
tual injuries.  Certainly,  foundations  enough  have  been 
evented,  and  their  distribution  is  wide  enough  through  the 
country,  for  all  present  and  probable  necessities;  and  the 
interests  of  education  require  that  further  gifts  and  appro- 
priations ahould  be  concentrated  on  the  existing  institutions 
rather  than  directed  to  new  pro 


The  scope  of  most  of  the  schools  referred  to  in  this  article 
is  liberal;  in  the  Eastern  States,  and  to  some  extent  in  the 
Western  State.-,  the  plans  have  been  based  upon  the  best 
European  experience,  and  carefully  adapted  to  our  own 
country,  needing  only  ampler  funds  fur  their  execution. 
Sometimes  the  purely  industrial  claims  are  magnified,  and 
manual  labor  is  exalted  beyond  mental,  but  such  tendencies 
are  lessening  every  year.  The  most  enlightened  persons, 
whether  devoted  to  business,  legislation,  or  study,  concede 
that  the  country  has  much  to  gain  from  the  prosecution  of 
iiic  research,  and  that  scientific  vocations  afford  at- 
tractions to  man]  who  desire  an  intellectual  calling,  but 
arc    repelled    from   classical    and    professional    study.     In 

most  Bel la  of  science  in  this  country  provision  is  made 

for  the  study  of  German,  French,  and  English,  and  in  some 
of  them  the  stud]  of  Latin  is  also  acquired ;  so  that  their 
graduates  receive  some  degree  of  literary  culture  in  con- 
nection with  their  scientific  training.  Many  of  the  institu- 
tions provide  for  graduate  as  well  as  undergraduate  in- 
struction. 

To  these  general  remarks  we  append  three  lists  which  arc 
believed  to  include  the  more  important  institutions  of  this 
country  for  instruction  in  the  various  branches  of  mathe- 
matical and  physical  science, pure  and  applied.  .Some  un- 
endowed and  undeveloped  projects  are  not  included  in 
these  lists  : 

I.  Schools  of  Science  aided  by  the  National  Grant  of  1S62, 
which  woe  I"  stowed  by  the  several  Legislatures  on  the  Insti- 
tutions nam*  d '. 


Institution. 

State. 

LocaUoD. 

1  Agric.  and  Mech.ColI.of  Ala, 

Alabama 

Auburn. 

2  Ark.  Industrial  University.. 

Arkansas.... 

Payette  viTJe, 

California... 

Gakland. 

4 

Sheffield    Scientific    School 

New  Haven. 

5 

Delaware.... 

Newark. 

Florida. 

7 

Ga.  State  Coll.  of  Agric.  and 

Athens. 

N.  c.a.  Agricultural  Coll 

III.  Industrial  University.... 

Do. 

Dahlonega. 
Urban  a. 

9 

10  Purdue  University 

La  Fayette. 

11  [owaState  Agricultural  ColL 

12  Kan  State  Agricultural  Coll. 

Ames. 
Manhattan. 

Kansas 

13  Kentucky  University 

Kentucky... 

Lexington. 

141  Aerie,  and  Mech.  Coll.  of  La. 

Louisiana... 

New  Orleans. 

Ifi 

State  Coll.  of  Agric.  and  the 

Orono. 

16 

Maryland  Agricultural  Coll. 

Maryland... 

College  Station. 

Mass.  Inst,  of  Technology... 
Mass.  Agricultural  Coll 

is 

Do 

Amherst. 

19 

Michigan.... 

Lansing. 

20 

Minnesota... 

Minneapolis. 

21 

f  Diversity    ;t  Mississippi..... 

Mississippi- 

Oxford. 

Do 

Rodney. 
Columbia. 
Holla. 
Lincoln. 

Missouri 

Do 

24 

25  Agric.  Coll.  (Univ.  of  Neb.). 

Nebraska ... 

26 

Coll.of  Agric.  (1  niv.ofNev.) 

Elko. 

27 

N.  H.   Coll.  of  Agric.  and 

Mech.  Arts.  (Dart m.  Coll.). 

N.  H 

Hanover. 

2S 

Rutgers    Scientific     School 

New  Jersey 
New  York... 

?9 

Ithaca. 

N.  C 

Chapel  HilL 

SI 

Ohio 

32 

Oregon  Agricultural  Coll 

Oregon 

Corvallis. 

33lAgricultural  Coll.  of  Pa 

Pa 

Near  Bellcfonte. 

R.  I 

35JS.C.  Agric.  Coll.  and  Mech. 

|     Inst.  (Claflin  Univ.) 

s.  c 

Orangeburg. 

36  East  Tennessee  \  Diversity... 

Tennessee... 

Knoxville. 

37  Agric,  and   Mech.  1  loll   uf 

Bryan. 

38  Univ.  of  Vermont  and  State 

88  Va.  Agric,  and  Mecli.  Coll... 

Blacksburg. 

40  Hampton  Normal  and  Agric. 

Institute 

Do 

Hampton. 

41  West  Virginia  University... 

West    Va 

Morgan  town. 

42  University  of  Wisconsin 

Wisconsin... 

Madison. 

II.  Schools  of  Science  maintained  by  the  National  Gov- 
ernment*— (1)  U.  S.  Military  Academy,  West  Point.  X.  Y. 
( School  of  Engineering  at  Willett's  Point.  N.  Y.).  (2)  U.  S. 
Naval  Academy,  Annapolis.  Md.  (Torpedo  School  at  New- 
port. R.  I.). 

III.  Schools  of  Science  unaided  by  the  National  Grant 
of  186£. — New  Hampshire:  (1)  Thayer  School  of  Civil 
Engineering  in  Dartmouth  College,  Hanover  :  (2)  Chan- 
dler Scientific  School  of  Dartmouth  College,  Hanover  j 
Massachusetts  :  (3)  Lawrence  Scientific  School  of  Harvard 
College,  Cambridge  ;  (4)  Bussey  (Agricultural)  Institution 
of  Harvard  College;  (5)  Massachusetts  Institute  of  Tech- 
nology, Boston;  New  York:  (t>)  Rensselaer  Polytechnic 
School]  Troy:  (7)  School  of  Mines  of  Columbia  College, 
New  York;  (8)  Scientific  Department  of  Union  College, 
Schenectady  ;    New  Jersey  :  (9)  Stevens  Institute  of  Tech- 
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nology,  Hobokcn;  (10J  John  C.  Green  School  of  Science 
of  Princeton  College;  Pennsylvania:  (11)  University  of 
Pennsylvania,  Scientific  Department,  Philadelphia}  (12) 
Pardee  Scientific  Department  of  Lafayette  College,  Easton  ; 
(13)  Lehigh  University,  South  Bethlehem. 

The  scope  of  this  article  is  purposely  restricted  to  the 
scientific  schools  of  this  country.  Its  limits  permit  but 
a  brief  reference  to  the  corresponding  schools  in  Europe. 
Prance,  Germany,  Austria,  Switzerland,  Belgium,  and  other 
continental  states  have  long  been  distinguished  for  the  ex- 
cellent provision  they  have  made  for  the  promotion  of 
scientific  education,  and  many  English  and  American  wri- 
ters, during  the  last  twenty  years,  have  diligently  observed 
and  carefully  described  the  scope  of  such  institutions.  Nu- 
merous papers  on  this  subject  are  scattered  through  Bar- 
nard's American  Journal  of  Education,  the  twenty-first 
volume  of  which  is  devoted  to  the  subject  (Hartford,  1870), 
and  a  special  report  of  Prof.  J.  W.  Iloyt  on  the  Paris  Ex- 
hibition of  1S67  is  included  among  the  Report*  of  the  U.  8* 
Commissioners,  published  by  the  government  (Washington, 
1870,  8vo).  The  need  of  corresponding  schools  in  England 
has  been  urgently  presented,  and  liberal  appropriations 
have  been  made  by  the  government  for  the  encouragement, 
of  special  advanced  schools  of  science  and  art  and  for  the 
promotion  of  scientific  instruction  in  popular  schools.  The 
diligence  of  the  British  government  in  collecting  such  data 
as  illustrate  the  experience  in  this  respect  of  other  nations 
is  remarkable.  The  latest  and  fullest  information  of  this 
character  is  given  in  the  Reports  of  the  Royal  Commission 
of  Science  (1872-75),  eight  reports,  with  evidence,  index, 
etc.,  published  under  the  secretaryship  of  J.  Norman 
Lockyer,  Esq.  D.  C.  Gilman. 

Scil'la  [anc.  SeifUd],  town  of  Southern  Italy,  province 
of  Calabria,  on  the  famous  rock  mentioned  by  the  ancient 
poets  as  so  perilous  to  the  mariner  who  sought  to  avoid 
Ch&rrbdifl  :  "  Incidit  in  Scyllam  cupiens  vitare  Chary bdim." 
Though  there  has  been  great  exaggeration,  the  navigation 
here  is  certainly  dangerous  from  the  fact  that  when  oppo- 
site Cape  Pelorus  a  strong  current  urges  the  vessel  toward 
this  rocky  coast.  Scilla  was  a  fortress  of  no  small  strength, 
and  has  been  the  scene  of  severe  fighting  between  the  Eng- 
lish and  the  French.  It  is  now  a  place  of  some  industry 
and  commerce.     P.  7-148. 

Scil'ly  Isl'ands,  a  group  of  islands  belonging  to 
Great  Britain,  situated  30  miles  W.  of  Land's  End,  the 
south-western  promontory  of  Cornwall.  It  consists  of  HO 
isles  and  rocks,  of  which  only  6  are  inhabited — namely, 
St.  Mary,  Tresco,  St.  Agnes,  Sampson,  Bryher,  and  St. 
Helen's.  Total  area,  5770  acres.  P.  2627,  of  whom  about 
1500  live  on  St.  Mary,  where  Hugh  Town,  the  capital,  is 
situated.  On  St.  Agnes  is  a  lighthouse ;  and  on  Bishop 
Bock  (see  Lighthouse  Construction),  l>  miles  westward, 
is  one  of  the  finest  "rook"  lighthouses  existing.  All  the 
islands  are  rocky,  consisting  of  granite  with  a  thin  layer 
of  light  sandy  soil.  Agriculture  and  fishing  are  tho  prin- 
cipal occupations;  good  crops  of  barley,  oats,  and  potatoes 
arc  raised.  The  llomans  called  the  islands  f'ussitrriiirs 
(''Tin  Islands"),  but  the  meaning  of  this  name  is  as  yet 
unexplained,  for  the  islands  contain  no  tin.  The  present 
name  is  Cornish,  and  means  "cut  off."  The  navigation 
around  these  isles  is  very  dangerous.  In  1705  the  fleet 
under  Admiral  Sir  Cloudesley  Shovel  fell  upon  these  rooks, 
when  his  ship  and  several  others  were  lost.  The  recent 
loss  of  the  steamship  Schiller  near  Bishop  Rock  is  familiar. 

Scim'itar  [a  word  probably  of  Basque  origin],  a 
curved  sword,  of  which  the  convex  edge  is  sharp.  It  is 
generally  employed  in  Asia,  where  it  receives  an  admirable 
temper,  but  it  is  useless  for  thrusting,  though  as  a  cutting 
instrument  no  sword  surpasses  it. 

Scin'cidfr  [Lat.  Scincus  ;  (Jr.  oxi-yyo?  or  o-Kiyicos,  an  an- 
cient name],  an  extensive  family  of  lizards  (order  Sanria) 
of  the  group  LeptoglOBSa,  As  limited  by  Cray,  it  includes 
those  forms  in  which  the  body  is  suheylindrical  or  fusi- 
form, and  with  the  tail  cylindrical  or  tapering  :  the  scales 
generally  smooth,  but  sometimes  peeled  or  striated;  the 
head  subquadrangular  and  regularly  shielded,  with  the 
rostral  plate  moderate,  and  the  nostrils  lateral,  and  in  a 
special  nasal  shield  interposed  between  the  frontal  and 

labial  shields  ;  the  limbs  variable  in  del  elopment,  typically 
four,  generally  more  or  less  weak,  sometimes  atrophied. 
According  to  Prof.  Cope,  the  temporal  fossa  is  roofed,  the 
premaxillary  double,  the  palatine  maxillary  lamina-  dilated, 
and  rarely  a  xiphisternal  fontanello  is  developed.  The 
tongue  is  short,  flat,  and  squamous.  The  family  embraces 
numerous  genera,  distributed  in  almost  all  parts  of  the 
world.  There  is  every  gradation  in  the  development 
of  the  members,  from  those  forms  in  which  the  limbs  arc 
quite  strong  and  provided  with  Ave  dlgitfl  each,  to  those 
in  which  they  are  entirely  wanting,  and  the  number  or  de- 
velopment of  these  parts  is  of  comparatively  little  syste- 


matic value  in  tho  group.  In  tho  U.  S.,  according  to  Int. 
Cope,  there  are  fourteen  Bpeoies— one  belonging  to  the  genus 
Oligosoma  (  ft.  lm,  rale), and  the  thirteen  others  to  the  genus 
Eumeces.  IheODORE  Gill. 

Scinde.    See  Sihdh, 

Scindia,  or  Simlia.     Sec  Gwalior. 

Scintilla  tion  of  the  Stars  [Lat  acintiUatw].     The 

phenomena  of  scintillation  or  twinkling  are  sufficiently 
known  in  a  general  way,  but  it  is  only  within  a  few  years 
that  sufficient  detail-  hai  e  been  recognised  t  by  the  help  of 
the  spectroscope)  to  establish  a  Mire  theory.  Prot  Ree- 
pighi  of  Rome  is  the  astronomer  whose  observations  are 
most  carefully  made,  and  whose  theory  best  explains  the 
facts  noticed. 

When  the  spectroscope  is  properly  applied  to  a  star  near 
the  horizon,  as  seen  by  a  telescope  of  moderate  power,  its 
spectrum  is  seen  to  be  crossed  or  partially  occupied  by 
moving  dark  and  bright  bands  of  various  breadth  and  in- 
tensity. If  the  spectrum  be  horizontal  and  the  star  near 
the  horizon,  these  bands  are  transversal  to  the  spectrum, 
but  form  an  angle  with  the  vertical  as  the  star's  altitude 
increases,  which  becomes  a  right  angle  at  an  altitude  .>t 
about  1(1°;  and  beyond  this  the  bands  arc  longitudinal, 
faint,  and  ill-defined.  When  the  prism  is  turned  into  a 
vertical  direction,  the  bands  are  transversal,  whatever  be 
the  star's  altitude,  if  less  than  30°,  but  less  well  defined; 
they  are  less  numerous  and  rapid  in  their  motion  for  low 
stars  than  for  high,  and  their  inclination  to  the  vertical  is 
always  from  the  zenith  toward  the  violet  end  of  the  plec- 
trum. Their  motion  is  generally  from  the  violet  to  tin  red 
end  of  the  spectrum  for  a  star  E.  of  the  meridian,  and 
vice  versd  for  a  star  W. ;  but  lor  one  on  the  meridian  they 
are  sometimes  stationary,  and  sometimes  vibrate  backward 
and  forward  from  one  color  to  another.  The  bright  bands 
and  masses  are  not  so  frequent  ami  regular  a-  the  dark 
ones;  both  kinds  are  more  regular  in  continued  good 
weather  and  with  an  atmosphere  nearly  at  the  point  of 
saturation;  in  these  cases  even  tho  planets  exhibit  the 
scintillation -bands. 

The  explanation  of  these  phenomena  depends  upon  at- 
mospheric dispersion  ;  the  existence  of  strata  of  air  which 
have  a  different  index  of  refraction,  owing  to  variations  in 
density,  temperature,  or  moisture,  from  the  surrounding 
atmosphere;  and  lastly,  upon  the  various  motions  of  these 
strata  with  respect  to  the  rays  which  reach  the  telescope. 
The  atmospheric  dispersion  is  about  one-seventieth  of  the 
refraction.  The  red  and  violet  rays  which  are  seen  side 
by  side  in  the  image  of  a  star  5°  above  the  horizon  are 
perhaps  a  rod  (5  metres)  apart  at  the  distance  of  70  miles 
from  the  eye,  and  three  rods  apart  at  a  triple  distance,  so 
that  some  rays  from  the  star  may  pass  through  a  stratum 
of  entirely  different  refractive  power,  and  be  tinned  aside 
so  as  not  to  reach  the  telescope;  this  process  will  produce 
dark  lines  in  the  spectrum;  while  other  rays  not  similarly 
directed  may  be  refracted  into  the  telescope,  producing 
bright  spots  in  other  portions.  There  can  be  no  doubt  of 
the  existence  of  such  strata,  nor  any  reasonable  hesitation 
in*  believing  that  those  which  produce  scintillation  must 
be  very  far  off,  for  in  this  case  a  slight  difference  in  the 
indices  of  refraction  would  produce  a  greater  effect.  If  the 
star  be  in  a  direction  nearly  E.  or  W..  the  motion  of  these 
strata  relatively  to  the  rays  is  chiefly  due  to  the  motion  of 
the  earth.  In  the  E.  the  violet  rays  from  a  low  star  reach 
the  disturbing  stratum  before  the  red  rays,  and  the  dark 
band  will  be  seen  to  pass  from  the  violet  to  the  red  end 
of  the  spectrum.  W.  of  the  meridian  this  is  reversed,  and 
upon  the  meridian,  when  the  stratum  is  horizontal,  the 
band  will  appear  stationary;  but  when  not,  the  varied  form, 
position,  and  motions  ,,f  the  disturbing  strata  will  produce 
an  unsettled  flitting  of  the  spectral  bands,  as  it  is  ob- 
served. The  phenomena  become  more  complicated  at 
greater  altitudes,  and  at  the  same  time  less  definite  to  ob- 
servation. 

The  earlier  observations  were  not  sufficiently  complete 
to  furnish  a  consistent  theory.  Arago's  was  the  earliest 
Oi  any  value;  it  was  chiefly  based  upon  observations  made 
with  a  vibrating  telescope,  and  is  mainly  derived  from  the 
idea  that  the  light-waves  winch  reach  the  eve  may  he  at 
different  phases — that  is,  tend  in  part  to  destroy  each  oth- 
er's influence,  and  this  intermittently.  Montigny,  »  DO  in- 
vestigated the  Bubject  by  the  help  of  a  prism,  but  without 
a  cylindrical  lens,  BUppOSOd  that  some  of  the  rays  were  t"- 

tally  reflected  by  strata  of  irregular  density.     Both  the-,' 

Older  theories  may  pos.-ihly  help  explain  some  share  of  tho 

phenomena,  although  there  are  theoretical  difficulties,  es 
peoially  with   Arago's,  which  are  hard   to  clear  up:    Etes- 
pighi's  alone  is  adequate  to  account   for  all  the  effect*    BO 
far  as  yet  observed,      llis  papers  are  to  be  found  under  the 
title  Sulla  SeintillaHohs  >!>//>•  Stelle  in  the  Atti  detV    \ 
<i>initi  Pontfficia  >!•'  Nuovi  Limit,  anno  xxi.  xxii.;  At  i 
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in  his  (Stares  compUto»f  edition  Banal,  vii.  1-96;  Moil- 
's, in  the  -'■'  mronnts  de  VAcndSmie  rogale 
roL  \wiii.  T.  II.  Sapporo. 

Sri'o,  Chios,  or  Khio  [Turk.  S&ktt  Adan],  a  rougb 
and  rocky  but  \  cry  beautiful  and  fertile  island  in  tht- .  1 
in  tin'  latitude  of  Sun  ma,  separated  from  the  W.  exit. 
of  Asia  Minor  by  a  strait  only  •">  miles  wide  al  the  narrowest 
rrom  N.  t « ►  S.,  from  18  to  8  from  K, 
to  \\ '..  1 10  miles  in  circuit,  and  has  an  area  of  about  100 

:       erenniaJ  itn  am-,  but  nnmerou  - 
wells  keep  up  a  perpetual  verdure  and  ensure  bountiful 
orops.     The  principal  products  are  cotton,  wool,  silk,  oil, 
wine,  cheese,  figs,  inn—  and  i   pecially  gum- 

mastio,  whieb  exudes  ft  im  peoiea  of  lentask,  and  Is 
I  i  ;  be?  ing  bj  ladies  in  the  Le^  ant,  ae  also  in 
certain  rarniehes  and  in  distilling  a  kind  of  gin,  The  oldest 
Inhabitants  were  loniana.  Bomerwai  said  to  hare  been 
born  there.    The  island  has  i  tedly  ravaged  and 

lated — by  the  Persians  in  tOO  a.  c,  bj  the  Athenians 
in  112  B.  a,  and  by  the  Turks  first  in  the  early  part  of  the 
fourteenth  century,  and  again  in  1822.  This  last  was  one 
of  the  greatest  atrocities  on  record.  As  the  private  prop- 
erty of  the  sultana,  the  Island  had  long  been  mildly  gov- 
i.  the  people  had  become  wealthy,  refined,  and  unwar- 
likc,  and  were  qoI  at  all  disposed  to  join  their  countrymen 
in  the  struggle  for  Greek  independence.  Stirred  up  at  last 
by  the  Samians  to  take  part  in  the  revolt,  the  Turks  came 
down  upon  them  in  great  wrath.  Thousands  wove  mas- 
sacred, other  thousands  sold  into  slavery,  and  the  whole 
island  ruthlessly  laid  waste.  In  Feb..  1822,  there  was  a 
pop.  of  at  least  100,000,  and  in  August  there  remained  not 
more  than  80,000;  some  say  not  more  than  16,000.  The 
island  is  now  nourishing  again,  with  a  pop.  of  ."mi. nun  or 
60,000,  most  of  whom  are  Turks.  R.  l>.  Hitchcock. 

SciOf  eapital  of  tlie  island  of  Scio,  has  a  good  har- 
bor, funned  by  two  mule-  and  defended  by  a  citadel,  some 
manufactures  of  silk  anil  velvet,  and  a  lively  trade.  P. 
I  1,500. 

Scio,  p.-v.  and  tp..  Washtenaw  co.,  Mich.,  on  Michigan 
..  It.  B.     P.  2495. 

SciOj  p.-v,  and  tp..  Allegany  co.,  N.  Y.,  on  Genesee 
River  and  Erie  R.  R.     P.  L652. 

Scio,  P.  O.  name  of  Xkw  Maukf.t,  Harrison  co.,  0.,  on 
Pittsburg  Cincinnati  and  St.  Louis  R,  P.. 

Scio'ta,  p.-v.  and  tp..  MoDonough  co.,  111.,  on  Toledo 
Peoria  and  Warsaw  K.  K.     P.  1138. 

Sciota,  tp..  Shiawassee  oo.,  Mich.     P.  1270. 

Sciota,  tp.,  Dakota  co..  Minn.     P.  828. 

Scio'to,  county  of  B.  Ohio,  on  Ohio  River,  traversed 
by  Boioto  and  Little  Bcioto  rivers  and  their  branches,  has 
a  broken  surface  and  a  fertile  soil,  and  is  crossed  by  the 
Portsmouth  branch  of  .Marietta  and  Ohio  R.  R.  In  the  E. 
part  iron  ore  is  abundant,  as  also  some  coal,  and  there  are 
many  furnaces,  foundries,  and  manufactories.  Agricultural 
staples,  Indian  corn,  oats.  hay.  and  potatoes.  Dairying  is 
carried  on  to  some  extent.  Cap.  Portsmouth.  Area,  &>0 
eq.  m.     P.  29,302. 

Scioto,  tp.,  Delaware  CO.,  0..  on  Scioto  River  and 
Cleveland  Columbus  Cincinnati  and  Indianapolis  R.  R. 
P.  1542. 

Scioto,  tp..  Jackson  co.,  0.,  on  Little  Scioto  River.  P. 
1505. 

Scioto,  tp..  Pickaway  co.,  O..  on  Scioto  River.    P.  1545. 

Scioto,  tp.,  Pike  CO.,  O.,  on  Scioto  River.     P.  772. 

Scioto,  tp.,  Ross  co.,  "..  on  Scioto  River,  includes  the 
city  of  Chillicothe.     P.  2318. 

Scioto  River,  a  beautiful  stream  which  rises  in  Au- 
glaize oo.,  0.  Ir-  course  to  Columbus  is  S.  E.,  and  from  that 
city  it  Bows  S.  to  Portsmouth,  where  its  waters  are  dis- 
charged into  theOhio.  It  i-  200  miles  long,  and  for  130 
miles  nia\  be  navigated  in  good  stages  ol  water.  Its  val- 
ley is  extremely  prodm  .  i  live-stock. 

Scio'toville,   p.-v..   Harrison   tp.,   Boiot O..  on 

Little  Bcioto  River  and  on  Portsmouth  branch  of  Marietta 
and  Cincinnati  R.  H.     P.  480. 

Scip'io,  tp.,  Allen  CO.,  Ind.     P.  120. 

Sdpio,  tp..  Laj  i  1.     l'.  B56. 

Scipio,  tp..  Hillsdale  co..  Mich.      P.  1107. 

Scipio,  p.-\.  and  tp..  Cayuga  co.,  \.  Y.     P.  2070. 

Scipio,  tp..  Meigs  co.,  O.     P.  1761. 

Scipio,  tp.,  Beneoa  CO.,  '».     P.  1635. 

Scipio,  the  name  of  one  of  the  most  illustrious  pa- 
trician families  in  ancient  Rome, belonging  to  the  Cornelia 
gens.  The  Brat  member  of  the  family  mentioned  in  history 
is  Pi  bui  s  CoBflBUUfl  Scipio,  who  was  ma  ■ 


the  dictator  Marcus  Furius  Camillus  in  o96  b.  c. ;  the  last 

is  Prr.T.n  s  Corhblius  Scipio,  who  was  consul  under  Nero 

\.  n.     The  family  tomb,  situated  on  the  left  of  the  Via 

Appia.  near   tin-    Porta    Capena,  about  -Kill   paces   from   the 

modern  Porta  S.  Bebastiano, was  discovered  and  excavated 
in  1780,  and  has  been  described  in  full  byViseonti,  Monu- 

menti  degli  s-if.i<>ni  (1785).  The  oldest  inscription  found 
in  the  tomb  was  that  of  Lucius  Cornelius  Scipto  Barbatus, 

who  w;is  consul  in  l".'N  B.  C.  His  grandson  was  that  PuBLIUB 
Cornelius  Scipio  who  was  consul  in  2is  n.  c.,  and  who. 
alter  attempting  in  vain  to  prevent  Hannibal  from  crossing 
the  Rhone,  was  defeated  at  the  Ticinus,  and  shortly  after  at 
theTrehia.  In  L'17  a.  C  he  took  the  command  of  the  Roman 
forces  in  Spain,  where  he  was  afterward  joined  by  his  brother 
CneiuB.  They  carried  OH  the  war  here  with  some  success,  but 
in   I'll'   11.  C.   they   were   1m. til   killed— 1'uhlius  in   the  battle  of 

Anitorgis,  Cneiue  in  the  battle  of  Urso.  In  211  it  was  de- 
termined in  Rome  to  send  a  proconsul  to  Spain  and  prose- 
cute the  war  with  greater  vigor,  the  propraetor  Cadus  Nero, 
who  succeeded  the  Seipios.  having  been  unable  to  achieve 
anything;  but  as  it  was  impossible  to  provide  a  sufficient  ar- 
mament, and  a-  it  was  well  known  thai  the  Carthaginians 
maintained  a  great  force  in  the  Peninsula  and  had  suc- 
ceeded in  forming  alliances  with  the  natives,  the  tierce 
Celts  and  Iberians,  there  was  in  the  whole  of  Rome  only 
one  man  who  offered  himself  for  the  position — PuBLIUS 
Cornelius  Scipio,  African!  b  Major,  a  bob  of  the  Scipio 
who  fell  at  Anitorgis.  He  was  very  young  i  b.  in  234  a.  c), 
and  although  he  had  fought  with  distinction  at  the  Tieinus, 
where  he  saved  his  father's  life,  at  Traeimenus,  and  at 
Cannes,  he  had  never  before  held  a  superior  military  com- 
mand. But  ho  was  the  only  one  available,  and  lie  was 
consequently  entrusted  with  the  task;  perhaps  also  the 
irresistible  charms  of  his  person  contributed  something  to 
the  result.  lie  believed  that  the  gods  had  destined  him 
for  something  great,  but  this  belief  he  did  not  hold  a-  a 
superstition,  which  makes  men  overbearing  and  cruel  when 
they  succeed,  suspicious  and  fanatical  when  they  fail.  With 
him  it  was  a  lofty  self-confidence,  which  led  him  to  pursue 
the  most  audacious  plans  because  they  were  the  shortest 
way  to  the  goal,  but  which  after  the  victory  made  him 
magnanimous  and  full  of  sympathy.  Arrived  in  Spain  in 
210  n.  c.,  he  did  not  attack  any  of  the  three  Carthaginian 
generals — Hasdrubal,  Barca's  son,  Ilasdrubal,  Cisco's  son. 
and  Mago,  who  were  in  different  parts  of  the  peninsula — 
but  swooped  down  on  Xova  Carthago,  the  eapital  of  the 
Carthaginian  empire  in  Spain  and  the  emporium  of  all 
its  treasures,  provisions,  materials,  hostages,  etc.  In  209 
he  defeated  Ilasdrubal,  Barca's  son,  at  Biecula ;  in  207.  Has- 
drubal,  Cisco's  son,  and  Mago  at  Silpiaj  ami  when  in  206 
he  returned  to  Rome  the  Carthaginians  had  been  totally 
expelled  from  Spain,  and  the  natives  had  been  so  captivated 
by  Scipio  that  they  asked  him  to  remain  and  become  their 
king.  Next  year  he  was  elected  consul.  It  was  his  plan 
to  drive  Hannibal  out  of  Italy  by  invading  Africa,  but  this 
idea  Beemed  too  daring  to  the  old  senators;  they  refused  to 
give  him  an  army.  Nevertheless,  a  sufficient  number  of 
volunteers  gathered  to  his  standard,  and  in  204  b.  c.  he 
landed  in  Africa  near  I'tica.  Masinissa  joined  him;  Ilas- 
drubal, Cisco's  son,  and  Syphax  were  defeated;  another 
Carthaginian  nrmv  was  annihilated  :  Hannibal  was  re- 
called, ami  by  the' battle  of  Zama  (Oct.  19,  202  B.  c.)  the 
power  of  Carthage  was  broken  and  a  new  goal  raised  for 
the  policy  of  Rome — the  dominion  not  of  Italy  only,  but 
of  the  whole  western  basin  of  tho  Mediterranean.  After 
this  time  he  mingled  only  occasionally  in  public  life.  His 
task  was  done.  His  belief  that  he  was  a  god-sent  man  had 
proved  true,  and  he  assumed  an  attitude  corresponding  to 
this  idea,  refusing  to  accept  the  honors  which  the  people  in 
their  enthusiasm  offered  him,  and  refusing  to  obey  the  laws 
which  the  state  imposed  on  him  as  on  other  citizens.  Con- 
flicts soon  arose,  and  he  had  no  party  to  support  him.  lie 
was  an  aristocrat,  but  not  an  oligarch.  The  jealousies  and 
intrigues  of  the  nobility  were  as  disgusting  to  him  as  the 
foolishness  and  venality  of  the  people.  The  old  Roman 
party  hated  him.  and  so  did  the  new  Roman.  He  had  in- 
augurated a  new  epoch  in  Roman  politics,  and  thereby 
made  the  village  wisdom  of  the  old  fathers  an  empty  sound, 
and  now  it  seemed  as  if  he  were  about  to  inaugurate  a 
new  era  in  Roman  civilization  and  make  the  austerity  and 
boorishnesa  of  the  old  virtue  ridiculous.  He  was  an  ele- 
gant man.  familiar  with  Creek  literature  and  art:  he 
ased  Bilver  plate  on  his  dinner-table  and  studied  gram- 
mar. Gate  was  hie  sworn  enemy.  On  the  other  hand,  he 
was  utterly  averse  to  those  ideas  of  a  new  disposition  of 
power  and  property  whioh  just  then  were  taking  shape 
in  (Koman  society  and  in  his  own  family:  his  daughter 
Cornelia  was  the  mother  of  the  Cracchi.  Nevertheless, 
although  unsupported  by  any.  he  made  the  people  and  the 
State  bow  to  his  will.  Wnen  his  brother  Lucius,  whom  he 
■  <■■■■ panied  as  legate  in  the  war  against  Antiochus  simply 
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for  the  purpose  of  procuring  celebrity  and  influence  for 
him,  was  accused  of  having  been  bribed  by  Antiochus, 
proved  guilty,  ami  imprisoned,  Scipio  rescued  him  from 
the  hands  of  justice  by  force,  and  the  tribunal  (bund  it  ad- 
visable t"  submit  to  this  violence.  When  he  himself  un- 
accused of  having  taken  bribes,  he  said  nothing  to  defend 
himself,  but  explained  to  tile  assembled  people  what  good 
and  great  deeds  ho  had  done,  and  ended  by  asking  them  to 
accompany  him  to  the  capitol  to  thank  the  gods  who  had 
sent  him  among  them;  which  they  did.  The  day  after  this 
event,  one  of  the  few  fairy-tales  in  history  which  are  true, 
he  left  Koine  and  retired  to  his  country-seat  at  Liternum, 
where  he  d.  about  183  b.  c. — His  sun  adopted  Publius 
Cornelius  Soipio  .Kuiliams,  African-is  Mi  nob,  b.  about 
1S.">  it.  o.,  a  son  of  Lucius  .Emilius  Paulus,  the  conqueror 
of  Macedonia,  whoso  sister  was  married  to  Scipio  Afriea- 
nus  Major.  He  did  not  excite  great  expectations  while  a 
young  man.  His  strongly-marked  literary  propensities 
even  made  people  believe  that  he  was  unfit  to  uphold  the 
great  traditions  of  the  family  by  which  he  had  been  adopt- 
ed. Nevertheless,  during  his  first  campaign  in  Spain  in 
lol  b.  o.  be  attracted  great  attention,  not  only  in  the  army, 
but  even  in  Rome,  by  his  personal  valor,  the  integrity  of 
his  character,  and  his  talent  as  a  general.  In  the  begin- 
ning of  the  Third  Punic  war  he  commanded  under  Manil- 
ius,  but  soon  both  soldiers  and  citizens  agreed  that  he  was 
the  only  lit  commander-in-chief.  In  148  u.  c.  he  was  made 
consul,  and  in  I  H>  b.  c.  he  took  Carthage  and  razed  it  to 
the  ground.  In  134  B.  0.  he  again  made  a  brilliant  cam- 
paign in  Spain,  which  ended  with  the  capture  of  Numan- 
tia.  While  here  he  heard  that  Tiberius  Gracchus,  whoso 
Bister  Bempronia  he  bad  married,  had  been  murdered  in 
Hume,  and  he  said  openly,  and  repeated  it  often  afterward, 
that  he  considered  the  murder  just.  On  his  return  to  Rome 
he  employed  all  his  talent  and  energy  to  elude  and  frus- 
trate what  Gracchus  had  begun,  but  one  morning  in  120 
ii.  c.  he  was  found  dead  in  his  room,  and  it  was  generally 
believed  that  he  had  been  murdered.  He  was  ail  intimate 
friend  of  Polybius,  who  accompanied  him  on  all  his  cam- 
paigns, and  Cicero  has  perpetuated  the  friendship  of  Scipio 
and  Laelius  by  his  treatise,  Ltslius  eive  de  Amieitia;  he 
was  also  a  great  patron  of  Terence,  whose  comedies  peo- 
ple said  he  had  a  part  in. — One  branch  of  the  family  of 
the  Scipios  bore  during  several  generations  the  surname 
Nasica.      From    this   branch   descended  QuiNTUS   C.ecilius 

Metellus  l'irs  Scipio,  who  was  adopted  by  Quintus  Metel- 
lus  Pius,  and  who  played  a  conspicuous  part  in  the  struggle 
between  Pompeyand  Caesar.  True  to  the  traditions  of  the 
Scipios,  he  sided  with  Pompey,  and  commanded  the  army 
of  the  optimates  in  the  battle  of  Thapsus  (46  b.  a).  He 
was  defeated,  and  killed  himself.        Clem  pins  Petersen. 

Sci're  Fa'cias  [Lat.],  the  technical  name  of  a  peculiar 
common-law  writ  based  upon  a  record,  and  ordering  the 
party  against  whom  it  is  directed  to  show  cause  why  some 
act  should  not  bo  done  in  relation  to  such  record  in  favor 
of  the  party  at  whose  suit  it  is  issued.  Its  peculiar  name, 
like  that  of  many  other  common-iaw  writs,  is  derived  from 
the  operative  words  addressed  to  the  sheriff,  originally  in 
Latin  ("quod  scire  facias  prse/ato  A*.."  etc.),'*  that  you 
cause  said  N.  tc»  know  that  be  must  show  cause  why,"  etc. 
A  scirefdeiae  might  be  used  at  the  common  law  in  refer- 
ence to  three  species  of  records — judgments,  recognizances, 
and  letters  patent.  When  based  upon  a  judgment,  its  ob- 
ject might  be  twofold — either  (1)  to  revive  such  judgment 
if  by  lapse  of  time  a  legal  presumption  had  arisen  that  it 
was  paid  or  released,  and  to  obtain  authority  to  issue  ex- 
ecution thereon;  or  (2)  to  extend  the  judgment,  and  en- 
force it  for  or  against  other  parties  who  were  not  parties  to 
the  original  recovery,  but  who  were  or  had  become  so  con- 
nected with  such  original  parties  that  the  same  rights  or 
liabilities  existed  fur  or  against  them;  as,  for  example, 
when  in  an  action  against  several  joint  debtors  the  judg- 
ment recovered  againsl  some  of  them,  the  others  not  hav- 
ing been  served  with  process,  is  afterward  extended  and 
made  to  embrace  these  latter  defendants.  When  based 
upon  a  recognizance,  the  object  of  a  scire  facias  was  simply 
to  procure  the  issuing  of  an  execution  by  whioh  the  obli- 
gation might  be  enforced.  (See  RECOGNIZANCE.)  In  these 
DC  the  sole  design  of  the  writ  was  t,,  continue  the  judg- 
ment and  to  keep  it  in  force,  and  the  proceeding  upon  it 
was  in  no  respect  an  action.  When  based  upon  letters 
patent,  tin-  scin   facias  was  issued  on  the  application  of 

the  government,  and  its  objeet  was  to  procure  them  to  he 
annulled  by  the  court  for  some  cause  affecting  their  valid- 
ity. In  this  case  it  was  the  commencement  of  an  action, 
in  which  tho  defendants  put  in  a  plea  or  answer,  and  the 
issues  of  fact  thus  raised  were  regularly  tried.  In  New 
York  and  many  other  States  the  writ  of  scire  facia*  h*6 
been  abolished,  and  :i  simple  motion  has  I. ecu  substituted, 
for  the  purpose  of  reviving  and  continuing  a  judgment  or 
of  extending  it  to  other  parties.     In  se\eral  of  the  Slate- 


a  proceeding  in  the  nature  of  seirt  fat  ias  is  used  to  accom- 
plish the  same  object,  as  it  is  under  l\  S.  statutes  in  tho 
nation;.]  courts  to  annul  letter-  patent;  while  in  a  few 
commonwealths  the  ancient  writ  is  Mill  retained. 

John  NoitToN   PoKKBOT. 

Scit'uate,  p. -v.  ami  tp.,  Plymouth  CO.,  Mass.,  on  the 
Atlantic,  was  settled  as  early 'as  ItiL'S  by  Puritans  from 
Kent.  Kngland;  has  been  the  native  place  of  several  emi 
nent  men.  but  has  now  become  a  place  of  little  importance, 
chiefly  occupied  with  fishing,  the  lumber-trade,  and  the 
collection  of  Irish  moss  from  tin-  rocks  on  the  seashore. 
There  are  4  churches.  (See  the  History  <</'  Scihtate,  by 
Samuel  Deane,  1838.)     P.  2350. 

Scituatc,  tp..  Providence  co.,  R.  I.     P.  3S4G. 

Sciur'id.v  [Lat.  Sciurus,  a  "squirrel"],  a  family  of 
mammals  belonging  to  the  order  Rodentia  and  sub-order 
Simplicidentati,  including  the  squirrels,  marmots,  etc.  The 
external  form  is  very  variable;  the  skull  is  well  developed 
and  delicate  in  organization;  the  infraorbital  forai 
is  only  represented  by  a  small  anterior  foramen,  tin-  zygo- 
matic process  of  the  upper  jaw  being  an  imperforate,  thin, 
and  oblique  plate,  which  rises  from  the  general  level  and 
forms  a  <lead  wall  in  front  of  tin-  orbit;  post  orbital  pro- 
cesses are  more  or  less  developed  ;  the  lower  jaw  has  its 
descending  ramus  suhquadrate,  the    upper  angle  acute  and 

Bub-erect,  and  the  lower  rounded  or  Bubtrnncate  and  bent 
inward;  molar  teeth  4^  X  2,  provided  with  roots,  and 
[except  the  anterior  upper  one  when  present)  of  nearly 
equal  si/e.  with  tubercular  crowns;  perfect  clavicle-  are 
developed;  the  hind  limbs  moderately  large;  the  fibula 
and  tibia  separate  from  each  other.  The  family  is  quite 
an  extensive  one,  at  least  150  species  being  known,  and  is 
represented  in  almost  all  quarters  of  the  world  except  Aus- 
tralia. There  arc  all  gradations,  between  the  Blender  and 
graceful  form  of  the  squirrel  and  the  heavy,  almost  bear- 
like, form  of  the  woodchuck  ;  and  hence  these  two  types, 
distinct  as  they  at  first  sight  appear,  cannot  he  even  ditfer- 
entialed  into  distinct  sub-families.  This  transition  is  mani- 
fest from  the  arboreal  squirrels  (Scutrus)  through  the 
ground-loving  Tamiaa  with  well-developed  tails  \  tin-  Sper- 
mophilusj  or  prairie-squirrels,  with  shorter  tails;  Cynomyst 
or  the  prairie-dogs,  with  stouter  forms;  and  ArrtutnifM,  or 
tho  woodchueks,  with  still  more  robust  forms.  The  latest 
writer,  J.  A.  Allen,  on  the  American  species,  recognize-  as 
inhabitants  of  the  0.  S.  24  species  {Sciurtte,  5  species: 
Tmiit'im,  '.'<  species ;  Sj>mnupltHn>*%  1 1  species  ;  CynomySf  2 
species  ;  and  Arctomye,  '.'>  species),  besides  a  number  of  va- 
rieties. Theodore  Sill. 

Scleroderma  [Grr.o-KXipo?,  "hard,"  and  Mppo,  "skin"], 
a  sub-order  of  plectognatb  fishes,  in  which  the  bones  of  the 
upper  jaw  are  but  imperfectly  united,  the  teeth  independ- 
ently developed,  and  the  scapular  arch,  with  (lie  hypo- 
coracoid  and  hypercoracoid  bones,  both  developed.  The 
form  is  typically  fish-like,  in  which  respect  the  spech 
differ  much  from  the  other  members  of  the  order.  The 
dermal  armature  is  developed  in  the  form  of  small  scale- 
like plates  or  bristles;  the  dorsal  tin  is  represented  by  from 
one  to  six  spines ;  the  pelvic  elements  are  well  developed. 
To  the  group  thus  distinguished  belong  two  well-detined 
families — Triaeanthhhc.  including  the  most  fish-like  forms, 
and  Balistidse,  comprising  the  more  aberrant  specie-. 

Theodore  Gill. 
Scleros'toma  [Or.  (tkAtjpo?,  "  hard,"  and  o-rofia, 
"mouth"],  a  genus  of  parasitic  nematoid  worms  found  in 
the  intestine  of  the  horse  and  some  of  the  ruminant  animals. 
They  have  a  slender,  elongated  body,  a  resisting  integument, 
and  a  Complete  intestinal  canal  running  in  a  straight  direc- 
tion from  the  mouth  at  the  anterior  extremity  to  tho  anus  pos- 
teriorly. The  sexes  are  separate.  In  the  male  there  is  a 
long,  filiform,  convoluted  spermatic  tube,  with  its  external 
orifice  nt  or  in  the  immediate  neighborhood  of  the  anus,  and 
provided    With    external    eopulatory    appendages.       In    the 

Female  the  ovarian  tubes,  in  which  the  vj:\!>  arc  produced, 
arc  also  very  long,  and  folded  in  the  interior  of  the  body. 

The  external  genital  orifice,  or  vulva,  is  situated  at  an  in- 
termediate point  between  the  mouth  and  the  anus.  The 
characters  above  described  are  those  common  to  all  the 
nematoid  worms.  This  genus  [a  distinguished  from  the  re- 
mainder principally  by  the  structure  of  its  head,  which  i^ 
of  a  truncated  globular  form,  with  a  comparatively  Large 
orbicular  mouth,  and  is  sustained  internally  by  a  capsule 
of  horny  consistency  ;  whence  the  name.  ,v.  It  rostoma  ("  hard 
mouth"),  is  derived.  Tho  worm  is  of  a  white  color.  evlin 
drioaJ  in  form,  and  twenty  or  thirty  times  longer  than  wide. 
The  integument  is  marked  b\  numerous  line  transverse 
>triations.      In  the    male   there  are   tWO    long    and    Blender 

eopulatory  spicules,  which  protrude  from  the  genital  ori- 
fice, and    the   orifice   is   bordered    on    each  side   by  a    inein- 

branous  expansion,  sustained  by  ribs  or  ridges  of  Bomev 
firmer  OOnSlStenoj  .  iii  the  same  manner  M  the  extended  web 
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of  ft  frog's  foot  i-  sustained  by  the  toes.     The  two  lateral 
-  are  united  posteriorly  by  ■  third,  of  smaller 
dimensions;  the  whole  thus  forming  a  oopnlatory  pouch 
wbiofa  marly  surrounds  the  genital  orifice  at  the  posterior 
bod/,     In  the  female,  whioh  u  oonsider- 
larger  than  i !»**  male,  the-  oaudsJ  extremity  is  oonieal 
sparing,  and  ftxtftnds  for  a  certain  distance  beyond 
...  j  i-  utoatod  considerably  in  advance 
of  the  anusj  toward  the  anterior  extremity*     The  moat  im- 
■  i  this  genus  al  present  known  ie  Scfaro- 
■  died  from  its  being  found  in  the  intes 
i  the  horse.     UisoJ  rery  frequent  occurrence,  and, 
ding  i"  Dujardin,  i  as  to  be  found  in  all  the 

unined  for  that  purpose.     It  ie  often,  also,  verj 
numerous;  as  many  as.    loOO  having  been  counted  in  a 
■  ..i  two  Inches  BOjuare  on  t lio  inner  surface  of  the  In- 
testine.    Notwithstanding,  however,  its  nnmben  and  frc- 
auenoy,  it  does  not  app<  as  injury  to 

the  animal  in  h  hose  body  it  is  domiciled.  It-  usual  locality 
i-  the  large  intestine,  where  it  fixes  itself  to  the  inner  sur- 
face of  tike  mucous  membrane,  but  it  i-  sometimes  found  in 

■  per  part  of  tin-  small  intestine,  in  1 1  j  *■  pancreas,  and 
even  in  the  tunicof  the  testicle.     Its  specific  characters  are 

,  lowing:  It  is  of  ■  reddish-gray  or  brown  oolor,  and 
from  a  little  over  one  inch  (the  male)  to  an  inch  and  ;i  half 
<-r  two  inohes  (the  female]  in  length.     The   edge  of  the 

nth  ie  bordered  by  one  or  more  ranges  of  finely-toothed 

ted  inward,  ami  the  body  is 
marked,  in  addition  to  the  usual  transverse  striation,  with 
ten  ..r  twelve  longitudinal  lines.     A  remarkable  fact  in  re- 

to  this  worm  is  that  it  occurs  also  in  aneuriamal  tu- 

.  ,  th*  m  ■>'  "'■  ric  •"'■  ry.  Aneurisms  of  this  nature  nre 
not  found  in  other  cavities  of  the  body,  but  only  in  the 
abdomen,  in  the  arterial  branches  supplying  the  intestine; 
and  the}  have  been  mel  with  only  in  the  horse,  the  ass,  and 
the  mule.  Thej  are  never  present  in  the  foal  when  newly 
born,  though  the}  have  been  found  in  colts  within  one  or 
two  years  after  birth.  At  later  periods,  on  the  contrary, 
ilu-v  are  rery  frequent,  and,  according  to  Davaine,  butfew 
old  horses  are  entirely  free  from  them.  They  are  usually 
of  small  si/e,  not  more  than  three-fourths  of  an  inch  in 
thickness,  and  do  not  appear  to  produce  any  marked  inju- 
i  Bach  aneurism  contains  one  or  more  sclero- 
stomata,  imbe  Ided  partly  in  the  clot  occupying  the  cavity  of 
the  artery,  partly  in  the  substance  of  its  thickened  wall. 
The  aneurism  i>  usually  regarded  as  >     ■  local  irrita- 

tion due  bo  the  presence  of  the  worm.         J.  C.  Dalton. 

Silo  pis  i  I  i  DBRIGO),  I  "int.  b.  at  Turin  in  I  798  ;  took 
his  Legal  degree  in  the  university  of  his  native  city  in  L818, 
and  in  1827  gave  his  first  historical  lecture,  /  Longobardi 
,■„  !•,,-  ■■''■.<■  Turin  Academy  of  Sciences.    This  was 

followed  by  LaStoria  dell1  Antiea  Legislaziom  nelPiemonti 
(Turin.  1833),  La  Storia  dt  Ua  l.<  gutluzione  Italxana  ( i  vols., 
i  ii,  1840  64),  Hieerche  Storiette  topra  U  Relazioni  {'•>- 
!,-,,  /,,  Dintutia  di  Savoia  sd  U  Governa  Britannico 
(Turin,  1853).  Cn  1845  he  was  elected  corresponding  meni- 
ij  the  [nstitute  of  France,  ami  in  L869  foreign  member 
of  the  Bame;  in  1847  was  made  president  of  the  superior 
commission  of  censorship  in  Piedmont;  in  -Mar.,  lsjs,  ao- 

i  the  portfolio  of  grace  and  justice ;  in  18 19  was  named 

senator,  and  from  L861  to  1864  was  president  of  the  Italian 

ed  president  of  the  Turin  Academy 

i  aces.  In  L868,  Victor  Emmanuel  bestowed  upon  him 
the  highest  order  of  the  kingdom,  that  of  the  Annunziata, 
and  in  ls71  he  was  still  further  honored  by  being  selected 
as  representative  of  the  kingdom  of  Italy  in  the  congress  of 
arbitration  which  assembled  at  Geneva  for  the  settlement 

■  important  Alabama  question .-  was  elected  president  of 
this  congress  bj  his  colleagues,  and  performed  the  duties 
of  his  office  with  Bignal  ability.     D.  -Mar.  8,  1878. 

Boo' fie  Id  nii.iNM  W.i.  ii.  in  Chautauqua  co.,  N.  Y., 
Mar.  11,  1817 ;  gi  Hamilton  College  1840 j  stud- 

ied law,  and  was  admitted  to  the  bar  at  Warren,  Pa.,  1843; 
rmi.lv  L850-51, and  the  State 
me  president  judge  of  the  eighteenth 
judicial  district  Isiil  ;  sat  in  Cong —  1863—75,  being  a 
Representative  for  the  State  at  targe  during  the  latter  term, 
and  was  for  several  year-  chairman  of  the  committee  on 
naval  affairs. 

Scnlrcophid'in  [Or.  <r«wAi}£.  ok^x^ko^.  an  "earth- 
worm," 64>i*.  a  '•  Berpent,*  and  **i5os,  "  form  "].  a  sub-order  of 
serpent-,  inoludlng  sluggish,  worm  like  species.  It  is  chiefly 
distinguished  by  ajiatomieal  characters.  As  now  under- 
.  by  Prof.  Cope,  it  includes  those  forms  in  which  the 
mastoid  forms  a  part  <>f  the  cranial  wall,  the  coronoid  bone 
is  present,  and  do  ectopterygoid  i-  developed.  It  was  for- 
merty,  however,  limited  to  those  forms  which,  in  addition 
to  these  characters,  were  distinguished  by  the  absence  of 
the  prefrontal,  the  non-development  of  alveolar  ridges  on 
the  maxillary  or  malar  processes,  and  the  development  of 


rudiments  of  a  pelvis  without  pubis,  in  contradistinction  to 
the  Catodonta,  in  which  the  prefrontal  is  present,  the  max- 
illary has  an  alveolar  ridge  and  B  malar  process,  and  a 
rudiment  of  a  pelvis  with  pubis  is  developed.  As  thus 
limited,  the  Scoleeophidia  are  equivalent  to  the  family 
TyphlopidS9|  and  the  Catodonta  to  the  family  Stenostom- 
i,ix,  Theuikike  Qill. 

Scolopnc'idtr  [Lat.  Bcolopax,a  " woodcock "],afamily 
of  Trading  lords,  including  the  snipe,  woodcock,  and  re- 
lated forms.  The  bill  is  long  and  slender,  rather  soft  and 
flexible,  and  with  the  sides  compressed  and  grooved  to  the 
tip,  whioh  is  blunt  :  the  lower  mandible  lias  no  angle  at  its 
lower  margin  :  the  nostril?  are  basal,  elongated,  and  sit- 
uated hi  a  groove  closed  by  a  membrane  j  the  wings  are 
long  and  pointed,  the  first  or  second  primary  being  longesl  : 
the  tail  is  usually  short  and  even ;  the  legs  elongated;  the 
thighs  exserted  and  naked  ;  the  tarsi  elongated  and  slen- 
der; the  toes  moderately  long  and  attenuated,  the  anterior 
being  connected  more  or  less  by  a  basal  membrane,  the 
hinder  Short  or  wanting.  The  family  is  a  very  extensive 
one.  and  by  some  (f.  g.  Lilljeborg)  has  been  subdivided 
into  two — Scolopacidse,  in  which  the  orbits  are  closed  be- 
low, and  Totanidse,  in  which  they  are  open  below.  By 
many  authors  (e.  g.  G.  It.  (J ray )  it  is  divided  into  live  sub- 
families :  (  I  I  BcolopacinSB,  including  the  snipes,  woodcocks, 
etc.,  with  5  genera  and  lib  species:  (2)  Tringinse,  or  sand- 
pipers, with  8  genera  and  27  species;  (3)  Totaninm,  or  the 
long-hanks,  tatlers.  and  plovers,  including  2  genera  and  19 
species;  (4)  Reeurvirostrinss,  or  the  avocets,  including  3 
genera  and  13  species:  and  (5)  Limosinie.  or  the  godwits, 
with  ."!  genera  and  26  species.  All  these  types  are  widely 
distributed,  and  among  them  are  some  of  the  most  cosmo- 
politan Of  birds.  They  differ  much  in  habits.  The  typi- 
cal members  of  the  family  are  wading  or  shore  birds,  but 
some  are  found  in  uplands  far  from  water,  and  others  in 
inland  forests.  (See  CORLEW,  SANDPIPER,  Snipe.  WOOD- 
oocK,  etc.)  Theodore  Gill. 

Scomheresoc'idce  fLat.  8eombert  a  "mackerel,"  and 
■  pike  "].  a  family  of  fishes  comprising  some  remark- 
able forms.  The  body  is  more  or  less  elongated,  and  gen- 
erally rectilinear,  but  sometimes  subfusiform;  the  scales 
are  cycloid,  a  lateral  peak  del  eloped  along  each  side  of  the 
belly  :  the  head  is  more  or  less  subquadrangular  and  Bat- 
tened above;  the  jaws  are  very  variable  in  development, 
sometimes  very  much  elongated,  and  sometimes  short  and 
subtruncate ;  the  upper  is  constituted  by  the  interna  axillaries 
at  the  middle  and  the  maxillaries  at  the  sides;  the  teeth 
are  variable  in  development;  the  branchial  apertures  con- 
tinent below;  branchiostegais  in  considerable  number:  the 
dorsal  fin  single  and  far  back,  composed  mostly  of  branched 
rays  :  anal  fin  opposite  the  dorsal ;  caudal  distinct,  and  gen- 
erally emarginated,  and  with  its  lower  lobe  longest;  pec- 
torals with  branched  rays  and  variable  in  development; 
ventrals  abdominal.  The  air-bladder  is  generally  present, 
but  is  shut  off  from  any  communication  with  the  intestinal 
canal ;  the  pseudobranchise  arc  hidden  and  glandular  ;  the 
Stomach  is  not  distinct  from  the  intestine,  which  is  quite 
straight  and  without  pyloric  appendages.  As  thus  defined, 
the  family  includes  two  quite  dissimilar  types — on  the  one 
hand,  the  Beloninse,  and  on  the  other,  the  DOOmberesocins, 
Ileuiirhaniphinie.  and  Exoccetinse.  The  first  is  rather  the 
type  of  a  distinct  family:  the  others,  however,  are  closely 
related,  although  presenting  very  different  forms.  In  the 
Scomberesooinm  both  the  upper  and  lower  jaws  are  at- 
tenuated into  a  snipe-like  bill;  in  the  Hemirhamphinae  the 
lower  jaw  is  alone  extended  into  a  long  flattened  styliform 
apparatus,  while  the  upper  jaw  is  suhtriangulur  and  trans- 
verse; and  in  the  ExocmtinSB  both  jaws  are  short.  In  the 
Scomberesocina?  and  Hemirhamphinaa  the  pectorals,  al- 
though well  developed,  are  not  excessive,  but  in  the  Exo- 
COStinSQ  are  extremely  large  and  adapted  for  flight  :  and  to 
tin-  group  belong  the  celebrated  flying-fishes.  The  species 
are  mostly  inhabitants  of  the  tropical  seaSj  in  all  of  which 
the}  are  found  in  greater  or  less  numbers.  One  species  of 
Scomberesocinae,  two  of  Hemirhamphinse,  and  four  of  Kxo- 
eietinie,  as  well  as  one  of  Beloninse,  have  been  obtained 
along  the  eastern  coast  of  the  U.  S.         THEODORE  QlLL. 

Seom'bridw  [from  scomber,  the  Latin  name  of  the 
mackerel],  an  important  family  of  fishes,  including  the 
m at  kerels,  tunnies,  and  related  forms.  The  body  is  elon- 
i  and  fusiform  ;  the  scales  very  small  or  wanting 
rally  cycloid,  but  about  the  thorax  larger  and  some- 
times ctenoid  ones  are  developed,  which  form  the  so-called 
corselet  of  the  tunnies  I:  the  lateral  line  is  distinct  and  fre- 
quently sinuous  ;    the  bead  conic  and  pointed  forward  :   the 

opercula  unarmed  and  well  developed:  the  month  with  a 
lateral  cleft:  upper  jaw  not  at  all  probraotUe;  teeth  pres- 
ent on  the  jaws,  and  generally  on  the  palate;  branchial 
apertures  Large  and  confluent  below :  branchiostegal  rays 
generally    B61 BH  :    dorsal    tins    two,    the    first    composed  of 
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rather  slender  spinous  rays,  the  second  with  branched  rays, 
the  posterior  of  which  are  free  and  developed  as  finlcts : 
anal  similar  to  the  second  dorsal  ;  caudal  forked,  and  well 
adapted  for  powerful  propulsion;  pectorals  pointed  ;  ven- 
trals  thoracic,  each  with  one  spine  and  five  rays;  the  ver- 
tebral column  has  numerous  vertebras;  the  stomach  \a  sac- 
ciform, and  pyloric  caeca  are  developed,  generally  in  large 
number.  In  extreme  youth  the  preoperoulum  in  armed  at 
its  angle  with  several  radiating  spines,  which  are  soon, 
however,  absorbed  and  lost.  The  family  is  divisible  into 
four  sub-families — ( 1 )  the  Soombrinae,  distinguished  by  the 
short  first  dorsal  and  the  wide  space  between  it  and  the 
second,  and  the  pectorals  high  up,  including  the  genus 
Scomber,  or  common  mackerels  ;  (2)  the  Orcynina1,  in  n  hi<h 
the  spinous  dorsal  is  contiguous  to  the  soft,  the  pectorals 
comparatively  low,  the  caudal  peduncle  with  a  median 
adipose  carina,  and  two  others  (one  above  and  one  below) 
converging  backward,  and  the  pyloric  caeca  very  numer- 
ous— including  Orcynua,  Sarda,  Cybium,  and  related  forms  ; 

(3)  Thyrsitiine.  in  which  the  spinous  dorsal  is  also  long  and 
pectorals  comparatively  low,  but  the  caudal  peduncle  not 
earinated,  and  the  pyloric  caeca  in  rather  small  number 
(7  — 10) — including  the  genera   Thyraites,   Ruvettus,  etc; 

(4)  Gempylina'.  distinguished  from  the  others  by  the  very 
long  body  {the  height  being  less  than  a  tenth  of  the  length ) 
and  tho  numerous  spines  of  the  first  dorsal — represented  by 
the  genus  ff<  mpylnt.  The  family  includes  many  forms  fre- 
quenting the  high  seas,  and  among  them  are  some  of  the  best 
and  most  powerful  swimmers  to  be  found  in  the  class  of  fishes. 
The  typical  forms  at  least — >'.  e.  the  Scombrina1,  or  mackerels, 
and  Orcynina?,  or  tunnies — go  in  large  schools,  and  some  of 
the  species  are  subjects  of  great  fisheries.  The  species  vary  in 
size  from  tho  dimensions  of  a  small  mackerel  to  those  of 
the  great  tunny,  which  sometimes  attains  a  weight  of  over 
1000  pounds.  Some  of  these  are  great  wanderers.  In  the 
summer  of  1871,  for  example,  there  appeared  suddenly  on 
the  coast  of  Massachusetts  large  numbers  of  a  small  tunny 
(OroftutH  alliterattu)  which  had  previously  been  unknown 
as  an  inhabitant  of  our  coast,  although  familiar  as  a  Medi- 
terranean fish.    (See  also  Mackerel  and  Tunny.) 

Theodore  Gill. 

Scoo'ba,  p. -v.,  Kemper  co.,  Miss.,  on  Mobile  and  Ohio 
R.  II.,  has  1  newspaper. 

Sco'pas  [2«6iras],  b.  in  the  island  of  Paros,  flourished 
between  Ols.  i)7  and  107  (about  B.  c.  390  to  350).  He 
worked  mostly  in  marble,  the  product  of  his  native  place, 
and  chose  his  favorite  subjects  from  the  myths  of  Dionysus 
and  Aphrodite.  With  Praxiteles,  he  formed  the  character 
of  the  second  or  later  Attic  school  of  sculpture,  in  contra- 
distinction to  the  earlier  school  of  Phidias.  He  was  cele- 
brated also  as  an  architect,  and  constructed  the  temple  of 
Athena  Alea  at  Tegea.  and  engaged  with  Leochares  and 
others  in  embellishing  the  mausoleum  at  Halioaraassus. 
The  statement  that  he  assisted  in  the  erection  of  the  tem- 
ple of  Artemis  at  Ephesus  rests  on  a  doubtful  passage  of 
Pliny.  Among  the  most  noted  works  ascribed  to  Scopas 
were  the  group  of  Niobe  and  her  children  and  the  group 
of  sea-deities  escorting  Achilles  to  the  island  of  Leuce. 
His  separate  figures  are  enumerated  by  Sillig  in  his  Dic- 
tionary of  Ancient  Artieta  (Miiller,  Ancient  Art  and  its  Re~ 
mains,  #  125,  etc.,  Sillig,  s.  v.).  II.  Drisler. 

Scopel'idfP  [from  the  generic  name.  Scopelue],  a  family 
of  fishes  of  the  order  Teloocephali,  related  to  the  Sulmon- 
id;e.  etc.  It  has  been  variously  defined,  but  if  we  consider 
it  coextensive  with  the  Scopelida1  saurina  of  Gunther,  its 
characters  may  be  summarized  as  follows:  The  body  is 
compressed  and  oval  or  elongated ;  the  scales  present  and 
cycloid  or  wanting;  the  lateral  line  nearly  concurrent  with 
the  hack:  the  head  compressed  or  depressed  :  the  operoula 
normally  developed;  the  month  with  an  extensive  lateral 
cleft;  the  upper  jaw  with  margin  formed  by  the  intermax- 
illary only,  the  supramaxillary  being  behind;  teeth  on  the 
jaw-    as    well    as    palate;    branchial    apertures    very    wide; 

branchiostegal  rays  in  huge  number;  dorsal  fin  short  or  of 

moderate  length,  and  in  (or  nearly  in)  the  middle  of  Hie 
length  of  (he  body:  adipose  tin  developed;  anal  short 
ami  posterior:  caudal  huge  and  distinct;  pectorals  with 
branched  rays;  ventrals  abdominal,  but  as  such  rather  far 

forward:    the    pyloric   appendages   are   generally    few,    but 

8 etimes  i  Harpodon )  numerous ;  the  intestinal  canal  very 

shorl  :  no  nir Madder  i-  developed;  the  eggs  are  enclosed 
in  sacs  of  the  ovarium,  and  excluded  by  oviducts.  The 
genera  thus  embraced  are  Sf,jnfita  and  Scopeloaattmt,  in 
which  the  body  i-  scaly  and  pho-phore,-eent  spot-  are  de- 
veloped ;     0dontO8tOn%U9j   in    Which    tin-   body   iS    naked:    ami 

Synodu*  (=a«Saun##,  Trachinocepkalus,  Saurida,  Harpodon, 

Anfnpitx,  and  Ghlorophthalmiu),  in  which  the  body  i-  scaly 
and  no  phosphorescent  spot-  exist.  The  species  are  mostly 
inhabitants  of   warm   waters,  and  the  typical  species  are 

open-see  forms.  Theodore  Gill. 


Scordi'a,  town  of  Sicily,  province  of  Catania,  in  a 
fertile  and  healthy  district,  about  15'.  miles  S.  E.  of  Ca- 
tania,    p.  6203. 

Score,  in  music,  the  full  ami  complete  draught  of  all 
the  part-  of  a  composition,  whether  vocal  or  instrumental, 
or  both  in  combination.  When  several  parts  on  their  re- 
spective staves  are  thus  arranged  one  over  the  other,  the 
bar-strokes  are  frequently  extended  orwBCOredM  in  con 
tinuous  lines  drawn  through  all  the  parts  :  and  the  derivfl 
tion  of  the  term  ".-core"  i-  usually  traced  to  this  marking 
or  scoring.  Wit.t.t  \m  Si  \rvmv. 

Scores'by  (William),  b.  at  Cropton,  Yorkshire,  Eng- 
land, -May  :'..  17t'»0;  became  a  skilled  navigator;  made 
thirty  successful  whaling-voyages  to  the  arctic  seas,  and 
introduced  many  improvements  in  apparatus  for  tho 
whale  fishery.      D.  in  1829. 

Scoreshy  (William).  D.  D.,  F.  R.  S..  son  of  Capt. 
William,  b.  at  Cropton,  England,  Oct.  5,  1790 :  went  to  sea 
in  one  of  his  father's  ships  when  ten  year-  old;  became 
chief  mate  at  the  age  of  sixteen  :  spent  the  intervale  I 
tween  his  annual  voyages  in  scientific  studies  at  Edinburgh 
under  Profs.  Jameson  and  Brewster;  reached  the  In 
northern  latitude  that  had  then  been  attained  May,  [806  : 
became  captain  of  his  father's  ship  1811;  made  important 
observations  on  the  electrical  phenomena  of  the  arctic 
regions,  and  by  his  communications  to  Sir  Joseph  Banks, 
president  of  the  Royal  Society,  was  instrumental  in  in 
during  the  government  to  send  the  first  I  1817)  of  the  long 
series  of  arctic  exploring  expeditions.  After  seventeen 
voyage-  to  the  Greenland  or  Spitzbergen  regions,  he  pub- 
lished his  Arr.nmt  <>/  rhr  Antic  Regions  (2  vols.,  1820) and 
his  Journal  of  <t  Voyage  (  lS2;i).  When  above  forty  years 
of  age  Capt.  Seoreshv  passed  through  a  course  of  literary 
and  theological  study,  graduating  in  divinity  at  Cam- 
bridge; filled  several  pastorates;  received  the  degree  of 
I>.  I). ;  was  noted  for  philanthropic  labors:  visited  the 
r.  S.  L847,  and  made  a  voyage  around  the  world  for  mag- 
netic research  1855-56.  I>.  at  Torquay  Mar.  21,  1857. 
Author  of  valuable  works  on  magnetism  and  several  scien- 
tific books.  He  wrote  a  Life  of  hi-  father  (1851),  and  his 
own  Life  was  written  by  a  nephew  (1861  ). 

Scorpirn'idce  [from  Lat.  Scorpmna ;  Gr.  (ncdpn-eios, 
"scorpion-like"],  a  family  of  fishes  of  the  order  Teleo- 
cephali  and  sub-order  Acanthopteri.  The  body  is  more  or 
less  oblong  and  compressed;  the  scales  developed  in  vari- 
able manner,  sometimes  wanting,  but  typically  ctenoid  and 
imbricated ;  the  lateral  line  continuous  and  concurrent 
with  the  back;  the  head  compressed,  and  often  inflated 
laterally,  and  more  or  less  armed  with  ridges  ami  spun  ; 
the  cheeks  protected  by  an  enlarged  suborbital  bone,  \\  bicb 
articulates  with  the  inner  angle  of  the  preoperculum  :  the 
mouth  with  a  lateral  cleft  ;  the  upper  jaw  moderately  pro- 
tractile; teeth  acute  and  present  on  the  jaw-  a-  well  as 
palate ;  branchial  apertures  continuous  below,  hut  with  the 
branchial  membrane  often  well  developed  at  the  middle; 
branchiostegal  rays  generally  seven ;  dorsal  differentiated 
into  a  longer  spinous  ami  a  shorter  raved  portion;  anal 
with  its  rayed  portion  smaller  than  that  of  the  dorsal,  and 
armed  generally  with  three  spines;  caudal  well  developed 
and  free;  pectorals  with  at  least  the  inferior  rav>  generally 
somewhat  enlarged  and  simple,  not  branched;  ventrals 
thoracic,  with  a  spine  and  generally  five  rays  ;  the  stomach 
is  sacciform,  and  pyloric  appendages  are  developed  in 
moderately  small  number.  The  family  includes  many 
genera,  the  principal  of  which  are  Scorptena,  S*  basita,  Se- 
bastoeomne,  Pterois,  Pterodichthy$t  '/'■>  niotu«}  and  Apistue. 
They  are  chiefly  inhabitants  of  the  tropical  or  subtropical 
regions,  but  Sebaett  6  proper  is  peculiar  to  the  northern 
and  of  Sebaetosomus  and  Sebastomud  ;i  number  of  species 
are  found  on  the  western  coast  of  the  C.  S..  as  well  as  cor- 
responding latitude-  of  the  Asiatic  portions  of  the  Pacific. 
In  -.one  i  \f,,'stuK  and  Miiimii)  an  independent  pectoral  fil- 
ament or  ray  is  developed.  THEODORE  Gii.l. 

Scorpio,  in  astronomy.     Sec  Zodiac. 

Scor'pion  [  Lat.  ecorpio],  also  applied  in  various  parts 
of  the  I'.  S.  to  different  species  of  luarda — viz.  (1)  in  the 
Southern  Slates  to  Eumecee  faeciatuB,  a  representative  "i 
the  family  Schicid:e.  a  glossy,  smooth  lizard  with  reddish 
head   and   dark-greenish   or  olivaceous    body  :    C'lin    BOme 

regions,  with  the  qualification  brown  {'*  brown  scorpion  "). 
to  Sceloporvs  unduldhu,  a  small  Kzard  with  rough  cari- 
nated   scales,  marked   on    the   hack  with    undulating  cross- 

I I-  of  black,  and  on  the  belly  with  a  white  median  line, 

on  each  side  of  which  the  color  is  greenish  :  and  (3)  in 
Arizona  to  the  Holoderma  borridum  di  ruepectum,  a  large 
lizard  with  tubercular  scales  and  marbled  with  black  and 
red,    which    labors    under    the    suspicion    of    being    poiSOU 

ous.  Tim  oDORi  Gill, 

Scorpions,  or  Scorpio  lies,  a  group  of  artici 
belonging  to  the  class  of  Arachnoid-,  and  by  some  regarded 
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ns  mi  order,  and  by  others  as  ■  sob  order  within  the  class, 
ire  provided  with  tight  pulmonary  sacs,  with  which 
man]  Bpiracles  opening  on  the  latere 
iinina]  surface;  the  abdomen  is  not  separated  bj  de 
i  constriction  from  the  cephalo-thorax,  and  the  six  cau- 
..  and  elongated,  and  the  last  oni 
vided  with  n  poison  sae  and  terminal  hook-like  sting;  the 
!,.  are  developed  as  long  forceps,  and  simulate  the 
:  beneath  and  behind  the  last  pair  of 
legs  |                   ■  l- . in .11  are  developed  two  laminated  or 
like   appendages;  the   integuments  are 
ting  ohiefly  of  ohitine;  six  or  re  eyes  are  devel- 
oped toward  the  front  on  thi  surface  oi  thi  horax. 
Tin-  latest  writer  on  the  group,  Prof.  T.  Thorell  :  1874),  con- 
it  as  an  order,  an  I  re  tonuses  a-  belonging  to  it  four 
families  distinguished  by  the  form  of  the  sternum,  the  pec- 
toral ■ ibs,  tin-  armature  of  tin-  lingers  of  tin-  mandibles, 

the  palpi,  and  the  ••vis.    These  families  are — i  I  i  Androc 
,  ,  i     So  irpionidse  of  others),  with  two  subfamilies 
and  nine  genera;  (2)  Telegonoidse,  with  three  genera 

with  two  genera;  and  (4)  Pandinoidse,  with 
two  sob  families  and  seventeen  genera.  Representatives 
of  the  order  are  found  in  all  tropical  and  warm  regions,  to 

which  they  ur.- stly  oonflned.    Tbej  frequent  .lurk  places, 

an  I eal  themselves  forthe  must  part  under  Btones,  logs, 

:  I  are  wont  !••  frequent  ruined  houses.    They  run 

with  i  rapidity,  keeping  then  the  tail  elevated. 

.  they  Bhed  their  skin.     They  feed  ehieflj 

ects,  which  they  oateh  and  convey  to  the  mouth  by 

the  forceps  like  maxilla),  and  then  suck  their  bl I.     They 

in  l  gestation  is  Baid  to  lust  for  the  greater 

I  the  year.    They  are  rather  dangerous  animals d 

their  sting  is  very  painful,  although  rarely  fatal.  The  re- 
sult of  the  sting  depends  inneh  upon  the  size  and  irritability 
of  the  animal  and  the  temperature  of  the  climate.  The 
most  esteemed  antidotes  are  ammonia,  administered  ex- 
ternally as  well  as  internally,  and  other  caustics  and  stimu- 
lants.  Thirteen  species  have  been  recognised  by  Dr.  Horatio 

c.  \V I  as  inhabitants  of  the  south-western  portions  of 

the  I'.  8.    Of  these  (using  the  nomenclature  or  Wood,  but 

which   does   not   ooineide   with  that   of  Thorell),  Scorpio 

.1/7.  n/V  is  found  in  Lower  California;  Buthtw  carolinianue,in 

all  the  Southern  States,  from  South  Carolina  to  Kansas  and 

Texas;  and  Buthus  spinigerus, in  Texas ;  the  other  species 

ne  1   to    Southern  California.     The  order 

came  early  into  existence,  and  truly  typical  species  are 

i  in  the  Carboniferous  rocks  of  both  Europe  and  Amer- 

iea.     (See  T.  Thorell,  <h<  the  Classification  of  Scorpions,  in 

of  Natural  History,  tth  series,  vol. 

xvii.  pp.  1-15, Jan.,  lsrii.)  Theodore  Bill. 

ScorAimc'ra  [Sp.  escorza,  a  "snake"],  a  garden  veg- 
etable popular  in  parts  of  Europe,  but  quite  unknown  in 
tin-  I  .  B.  Scorxonera  Hispanica,  glastifolia,  deliciosa,taid 
tuberosa  (Composites)  all  furnish  edible  roots,  whose  taste 
is  compared  to  that  of  asparagus,  celery,  hazel-nuts,  and 
salsify.  The  binok  skin  is  washed  off,  the  root  soaked  a 
while  in  fresh  water,  and  the  mots  arc  then  boiled  fifteen 
minute  .     So  trzonera  is  very  highly  esteemed  by  many, 

e-|.ivially  praised  as   food   for  invalids.      It   is   very 

li  n dy  and  of  easy  cultivation. 

Scot  !  RegiSALD),  b.  in  Kent.  England,  early  in  the  six- 
teenth century;  was  educated  at  Hart  Hall.  Cambridge, 
after  which  he  retired  to  his  paternal  estate  near  Smeeth, 
and  there  passed  a  retired  life,  dying  in  1599.  Author. 
ag  other  works,  of  Tht  Discovert*  of  Witchcraft  (1584), 
one  of  the  tir-t  publishe  1  denials  of  the  reality  of  witch- 
craft— a  hook  which  was  burned  by  the  common  hangman 
and  replied  to  by  King  .lames  in  hi-  Demonology, 

Scot rh  Bosh,p.-v.,  Florida  tp..  Montgomery  oo., N.T. 
P.  120. 

Scotch  Confession  of  Faith.  It  was  drawn  up  by 
John  Knox  and  In-  compeers  at  the  request  of  the  Scotch 
Parliament,  which  assembled  at  Edinburgh  in  Aug..  1560, 
alter  the  death  of  the  queen-regent.  .Mary  of  Guise  i.Iunei. 
and  the  close  of  the  civil  war.  It  consists  "f  a  preface  and 
twenty-live  articles  on  the  chief  doctrines  of  religion,  which 
are  briefly,  tersely,  ami  vigorously  stated.  It  agrees  with 
the  other   Reformed  .out.  --ions  of  the  sixteenth  century, 

but  is  moie  pi need  in  its  opposition  t..  the  Roman 

Catholic  Church  than  most  of  them.  It  was  rather  hastily 
composed  in  four. lays,  twice  read  article  i.v  article  in  Par- 
liament, and  adopted  by  the  Bame  "based  upon 

the    infallible    word    of   tied."      Only    three    temporal    lords 

voted  against  it.  for  the  reason  that  they  believed  as  their 
■'lets  believed:  the  Roman  Catholic  bishops  were 
called  upon  to  object  and  refute,  but  kept  silence.  Seven 
year-  later  i  1567  I.  alter  the  abdication  of  Queen  .Mary,  the 
confession  was  readopted,  and  the  Reformed  Kirk  .■:  -  o\ 
land  formally  acknowledged  and  establi.-be  1.  In  1580  the 
confession  was   signed  by  King  James  II.,  and  a  supple- 


ment.in  confession  (sometimes  called  the  second  Scutchcon- 

fession  i  added  to  it.     It  continued  to  bo  the  only  doctrinal 

standard  of  Scotland  recognized  by  the  civil  government 

till  the  Revolution  of  L688,  but  it  was  practically  superseded 

\\  .  -uuin.-tcr  Confession,  which  is  more  logical  and 

complete,  and    was   adopted   by  tlie   Covenanters   and  the 

General   Issi  mbl]  during  the  Commonwealth,     The  Scotch 

ion  is  printed  in  the   acts  of  the  Scotch  Parliament 

foi    I  ISO,  i"  Knox's  History  oftkt  Scotch  Reformation  (ed. 

Laing,  vol.  ii.i.  in   Calderwood's  History  of  the  Kirk  of 

Scotland,\n  Dunlop's  Collection  of  Scotch  Confessions  (vol. 

ii.j.in  Nicmeyer's  I  'olli  die  Confi »».  Reform., and  in  SehatT's 

of  thi  Creeds  of Chrietendom,vol.m.  Philip  Schaff. 

Scotch  Grove,  p. -v.  and  tp.,  Jones  co..  la.     1'.  929. 

Scotch- Irish,  tp..  Rowan  co„  N.  C.     P.  1165. 

Sco'tcr,  a  m ■  by  whioh  are  designated  species  of  sea- 
ducks  belonging  lo  the  genus  Oidemia  of  Fleming.  These 
me  distinguished  by  the  hill  being  much  swollen  at  the 
base,  with  the  terminal  part  depressed  and  broad,  and  the 

extensi f  the  feathers  of  the   chin  forward  as  far  as  the 

nostril-;  the  color  is.  to  a  great  extent,  black.  The  Amer- 
ican Bpecies  are  Oidewi'i  .<tli> ''<■>>«"  (the  common  scoter), 
ii.   Troubridgii  (long-billed  scoter).  0. perspicillata  (oom- 

nil  called  surf-duck  or  Bea-coot),  and  <>.  velvetina  (the 

velvet  dick  or  white-winged  coot).  THEODORE  tltt.i.. 

ScO'tistS,  among  the  SCHOOLHBB  (which  seel,  the  fol- 
lowers of  John  Duns  Scotus.  Their  principal  adversaria 
were  the  Thoini-ts.  The  Scotists  held  to  freedom  of  tho 
will  and  the  immaculate  conception  of  the  Virgin.  The 
Franciscans  were  generally  Scotists,  while  the  Dominicans 
were  Thomists. 

Scot'land  [Lat,  Scotia]  was  originally  the  name  of  Ire- 
land, and  the  inhabitants  of  that  island,  a  Celtic  tribe,  w  etc 
called  Scots,  To  the  northern  part  of  the  island  of  Great 
Britain,  the  present  Scotland,  the  name  was  not  applied 
until  the  tenth  century,  when  an  invasion  from  Ireland 
succee  led  in  consolidating  a  Scotch  empire  here.  The 
country  was  then,  and  for  several  subsequent  centuries. 
designated  a-  Nova  Scotia.  The  Romans  called  it  Caledo- 
nia, and  its  inhabitants,  also  a  Celtic  t ri tie.  Caledonians  or 
/'of,'.  In  the  reign  of  Titus  (  79-81  I  Julius  Agricola  pene- 
trated to  the  Frith  of  Toy.  and  constructed  a  line  of  bits 
from  the  Forth  to  the  Clyde,  but  beyond  this  limit  the 
Romans  never  extended  their  dominion.  In  120,  Hadrian 
built  a  continuous  wall  of  turf  between  the  Solway  and  tho 
Tyne.  and  twenty  years  afterward  Antoninus  Pitts connected 
the  detached  forts  of  Agricola  by  a  rampart  of  earth  ;  but  ■ 
in  208,  Uexander  Beverus  abandoned  this  boundary  and 
constructed  a  wall  of  stone  from  the  Solway  to  tho  Tyne, 
it  little  S.  of  the  wall  of  Hadrian.     In  the  mean  time,  the 

i ii  try    between   the  two  walls,  the  province  of  Valelitia 

(subsequently  the  kingdom  of  Stratholyde,  the  Regnwn 
Cambrense),  had  been  thoroughly  Romanized;  but  when, 
in  t20,  the  Romans  entirely  abandoned  Britannia,  the  free 
Picts  again  -wept  down  over  the  Lowlands  and  far  into 
England,  ravaging  and  devastating  the  country  with  savage 
but  irresistible  valor.  The  Britons  now  called  the  Anglo- 
Saxons  to  their  aid,  and  the  Picts  were  once  more  confined 
to  their  Highlands:  in  449  a  Saxon  chieftain.  Edwin,  founded 
E  linburgh,  In  603  the  Scots — that  is,  the  Celts  from  Ire- 
land— orossed  over  to  Britain  and  founded,  under  the  lead- 
ership of  Fergus,  a  Scotch  kingdom  along  the  western 
coast  of  Caledonia,  from  the  Firth  of  Clyde  to  the  present 
Rosshire.  The  Celts  of  Ireland  wen-  Christians)  having 
been  converted  by  St.  Patrick,  and  in  563,  St.  Columns 
went  over  from  Ireland  and  settled  among  the  heathen 
Picts,  -pen  ling  the  rest  of  his  life,  till  597,  in  converting 
them  to  Christianity.  In 836,  Kenneth,  a  lineal  descendant 
of  Fergus,  became  king  of  the  Soots,  and  in  843  he  also 
became  king  of  the  Picts,  transferring  his  residence  to 
Forteviot  in  Stratherne.  tho  old  capital  of  the  Picts.  Thus, 
the  Scots  and  the  Picts,  two  tribes  of  the  Celtic  race  and 
-peaking  two  dialects  of  the  Celtic  language,  coalesced  and 
formed  one  empire,  which  soon  began  to  lie  designated 
Scotia,  Nova  Scotia,  Scotland,  though  the  Celts  of  Ireland 

tunic  I  for  centuries  to  protest  against  this  application 

of  the  name.  The  southern  boundary  of  this  empire  was 
the  wall  of  Antoninus;  beyond  that  lino  stretched  the 
kingdom  of  Stratholyde,  which  at  one  time  reached  as  far 
S.  as  the  northern  frontier  of  Wales.  Soon,  however,  the 
boundary  between  these  two  empires  began  to  move.  One 
Cumbrian  province  after  another  was  incorporated  with 
Scotland,  and  under  Malcolm  II.  its  southern  border  was 
advanced  to  the  Tweed.  But  while  thus  the  Scotch  king- 
dom was  externally  much  extended,  the  Scotch  people  un- 
derwent an  internal  change  by  which  the  Celtic  character 
almost  disappeared.  So  many  Teutonic  elements  were  ab- 
l  that  in  the  course  of  a  couple  of  centuries  a  new 
national  type  was  developed,  in  which  the  Celtic  clement 
was  hardly  more  than  recognizable.     Teutonic  language, 
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ideas,  and  blood  poured  into  Scotland  both  from  the  N.  and 
the  S.  The  Norwegians  and  the  Danes  held  the  islands 
before  the  time  of  Kenneth,  and  afterward,  ut  times,  also 
large  tracts  of  the  mainland,  and  a  lively  intercourse  took 
place  between  the  Scots  and  the  .Scandinavians,  both  us 
friends  and  as  foes.  The  Hebrides  and  the  Isle  of  Man 
were  not  united  to  Scotland  until  the  reign  of  Alexander 
III.  (1249-86),  who  defeated  llaeo,  king  of  Norway,  at 
Largs,  on  the  coast  of  Ayr:  and  the  islands  of  Orkney  ami 
Shetland  not  until  the  reign  of  James  III.  (146I1-8S),  who 
married  Margaret,  daughter  of  King  Christian  I.  of  Den- 
mark, and  received  them  as  her  dowry.  Still  greater  was 
the  Teutonic  influence  coming  from  the  South— first  Anglo- 
Saxon,  then  Norman.  Various  Anglo-Saxon  provinces 
wore  incorporated  with  the  Seoto-Pictish  kingdom — Cum- 
berland in  950,  Strathclyde  in  970,  Lothian  in  1018 — and 
Malcolm  III.,  who  slew  and  succeeded  Macbeth  in  1057, 
was  educated  at  the  English  court  and  married  an  English 
princess.  Her  brother,  Edgar  Atheling,  and  many  Anglo- 
Saxon  nobles,  sought  refuge  and  support  with  Malcolm 
during  the  Norman  invasion  of  England,  but  in  1072, 
"William  the  Conqueror  penetrated  into  Scotland  and  com- 
pelled Malcolm  to  submit  and  do  homage  to  him.  \Vhat 
this  homage  meant  became  a.  question  of  much  contention 
between  the  Scotch  and  English  kings,  and  was  not  settled 
until  the  reign  of  William  the  Lion  (1165-1214).  He  was 
captured  by  Henry  II.  of  England,  and  regained  his  liberty 
in  117-1  only  by  declaring  himself  a  vassal  of  the  English 
king;  but  in  1189,  Henry's  successor,  Richard  Coeur  do 
Lion,  who  wanted  money  for  his  campaign  to  the  Holy 
Land,  coded  his  right  of  supremacy  for  10,000  marks. 
Once  more,  however,  the  question  arose  of  Scotch  allegiance 
to  England.  When  Margaret,  the  so-called  '*  Maiden  of 
Norway,"  daughter  of  King  Erie  of  Norway,  granddaughter 
of  Alexandor  III.,  and  heiress  to  the  Scotch  crown,  died 
on  her  voyage  from  Norway  to  Scotland,  several  pretenders 
appeared,  and  finally  John  Balliol  obtained  the  crown  by 
the  aid  of  Edward  I.,  to  whom  he  swore  allegiance.  But 
another  party  of  the  Scotch  people  arose  and  made  the 
fiercest  resistance  to  Balliol  and  the  English — first  under 
William  Wallace,  who  fell  into  the  hands  of  Edward  I.  and 
was  put  to  death  in  London  EJ05  ;  then  under  the  younger 
Robert  Bruce,  who  routed  the  English  under  Edward  II. 
at  Bannockburn  June  24,  1314,  invaded  England  twelve 
times  in  fourteen  years,  and  ravaged  the  country  so  fear- 
fully that  Edward  III.  was  glad  to  buy  peace  of  him  by 
resigning  nil  his  claims  to  supremacy  over  Scotland.  With 
Robert  II.  (1371-90)  the  house  of  Stuart  ascended  the 
throne,  and  the  history  of  Scotland  from  this  time  to  the 
establishment  of  the  union  with  England  is  given  in  the 
articles  on  Robert  II.-III.,  James  I.-VI.,  Mary  Stuart, 
Knox,  etc.  Most  of  the  kings  of  the  Stuart  dynasty  were 
valiant  and  energetic  men,  but  most  of  them  ascended  the 
throne  as  minors  and  ended  their  lives  by  untimely  deaths. 
This  circumstance  gave  the  power  of  the  nobility  an  ex- 
orbitant development,  and  for  centuries  the  history  of  Scot- 
land became  one  long  contest  between  the  Crown  and  the 
nobility,  and  one  confused  maze  of  feuds  between  the  vari- 
ous noble  families.  In  these  troubles  the  kings  sought 
support  from  the  Church  ;  they  flattered  and  enriched  it. 
The  Scotch  Church  was  the  richest  in  Christendom.  In 
the  sixteenth  century  it  owned  one-half  of  all  the  real  es- 
tate in  the  country.  But  its  members  were  the  most  de- 
based set  of  men  within  the  pale  of  Romanism,  and  were 
able  to  maintain  their  social  position  only  by  means  of  the 
dense  ignorance  which  they  spread  around  them.  The 
nobility  were  jealous  and  afraid  of  the  Church,  and  em- 
braced the  Reformation  with  great  eagerness  :  and  the  great 
crisis  in  Scotch  history  in  the  sixteenth  century  was  e- -m 
tially  a  contest  between  Romanism  and  absolutism  on  the 
one  side,  represented  by  the  Crown,  and  Protestantism  and 
feudalism  on  the  other,  represented  by  the  nobility — a  con- 
test in  whioh  the  final  decision  was  given  by  a  third  party, 

the  middle  Olass,  the  burghers,  who,  under  the  leadership 
of  Knox,  carried  the  Reformation  through  and  put  certain 
limits  to  the  power  both  of  the  Crown  and  the  nobility. 
Other  elements  were  mixed  up  in  the  contest.  The  relation 
between  Scotland  and  England  during  this  period  consisted 
mainly  in  a  continuous  border  feud,  which  was  curried  on 
almost  without  intermission,  and  which  now  and  then  grew 
into  actual  warfare  on  a.  great  scale.  Nevertheless,  by  de- 
grees there  developed  an  English  party  within  the  Smirli 
people.  Dining  the  wars  between  England  and  France  the 
scotch  went  to  Franco  to  tight  against  the  English,  and 
this  oiroumsta i  opened  the  way  for  a  French  influence 

in  Scotland,  which  became  of  very  great  importance  when 

James  V.  married  Bfary  of  Guise.    Frame  undent I  that. 

in  a  conflict  with  England,  Scotland  could  bs  used  a-  one 

of  the  most  effective  weapons,  but  in  her   attempts  to  form 
a  close  alliance  with  this  country  Human  Catholic   France 
was  compelled  to  seek  her  main  support  from  the  Roman 
Voi,.  IV.— 10 


Catholic  clergy  in  Scotland,  and  thus  she  caused,  most  un- 
willingly, tie-  nobility  and  tie-  Protestants  to  turn  their 
eyes  to  England.  Meanwhile,  statesmen  arose  on  both 
sides  of  the  Border  who  wished  to  stop  the  perpetual  hos- 
tilities, and  who  underat 1  that  a  onion  between  the  two 

countries  was  the  only  means  of  aohiei  ing  this  end.  It  was 
a  favorite  idea  with  Henry  VIII.,  and  after  tin-  death  of 
James  V.,  during  tie-  regency  of  the  count  of  Arran.  a 
treaty  was  made  by  which  .Mary,  the  queen  of  Scotland, 
was  betrothed  to  the  prime  of  Wales,  the  son  of  Henry 

VTIL,    and    it  was    agreed    that  when  ten  years    of  Age  she 

should  be  brought  to  England,  in  order  to  lie  educated  there. 
But  Henry's  demand  of  political  supremacy  soon  brought 
discord,  and  before  the  treaty  was  half  a  year  old  it  was 
broken  and  war  was  declared.     After  the  death  of  Henry 
VIII.  the  duke  of  Somerset  tried  to  re  establish  the  treaty, 
but  in  vain  ;  and  after  the  battle  of  Pinkie  [Sept.  10,  I 
Scotland  threw  herself  into  the  arms  of  France.    The  qua  n  - 
mother,  Mary  of  G-uise,  assumed  the  regency,  and  theq 
was  brought  to  France  to  be  educated,  and  betrothed  to  the 
dauphin.     At  last,  however,  by  the  victory  of  Protestant 
ism  in  Scotland,  and  the  extinction  of  the  house  of  Tudor 
in  England,  the  union  actually  took  place. 

The  history  of  Scotland  has  been  written  by  William 
Robertson  (2  v. .Is..  ITo'.i),  1'.  F.  Tytler  ( '.'  vols.,'  Im'S-43), 
John  Hill  Burton  (7  role.,  1867-70).  See  also  Domestic 
Annals  of  Scotland,  by  R.  Cham  hers  i  3  \  ols.,  1859-61  ),  and 
various  essays  and  monographs  by  Inncs,  Pinkerton,  Chal- 
mers,  Hailcs,  and  others.  (For  the  geography  and  atatifitioe 
of  the  country  see  the  article  on  Great  Britain.  For 
Scottish  language  and  literature  see  English  Lanoi  age 
and  Literature.)  Clemens  Petersen. 

Scotland,  county  of  N.  E.  Missouri,  adjoining  Iowa, 
watered  by  Wyaconda  and  Fabius  rivers,  consists  chiefly 
of  fertile  prairies,  and  is  traversed  by  Missouri  Iowa  and 
Nebraska  R.  II.  Staples,  Indinn  corn,  oats,  hay,  Borgbum- 
molasses,  tobacco,  honey,  wool,  and  butter.  Sheep  and  swine 
are  plentiful.  Cap.  Memphis.  Area,  about  4UU  scp  m.  P. 
10,670. 

Scotland,  tp.,  Bullock  co.,  Ala.     P.  760. 

Scotland,  p. -v.  and  tp.,  Windham  co.,  Conn.     P.  643. 

Scotland,  tp.,  MeDonough  co.,  111.     I\  1162. 

Scotland  Neck,  p. -v.,  Halifax  co.,  N.  C. 

Scotland,  Reformed  Church  of.  It  is  difficult  to 
determine  the  precise  time  when  Christianity  was  first  in- 
troduced into  Scotland.  In  the  twilight  of  traditional  his- 
tory there  arises  the  figure  of  St.  Rule  as  he  landed  with 
the  bones  of  St.  Andrew  on  the  rocky  shore  which  has  since 
borne  the  name  of  St.  Andrew's,  and  of  St.  Xinian,  who, 
amid  the  mud  houses  of  the  Scots  on  the  banks  of  the  Sol- 
way,  erected  his  wonderful  stone  church.  We  get  out  of 
this  dim  and  shadowy  twilight  when  we  reach  the  mission  of 
St.  Columba,  who,  founding  his  monastery  on  the  lone  isle  of 
Iona,  extended  his  missionary  work  all  over  Scotland,  and 
even  into  England.  This  was  about  563  A.  D.,  and  from  this 
period  down  to  the  middle  of  the  tenth  century,  the  Cul- 
dces,  as  they  were  called,  continued  to  propagate  Chris- 
tianity, though  often  impeded  in  their  work  by  the  inces- 
sant  hostilities  of  the  Scots  and  Picts.*  Meanwhile,  another 
Stream  of  Christian  influence  was  poured  into  Scotland 
from  the  South,  representing  the  Roman  form  of  ce.de- 
siasttcism:  and  the  Culdee  worship  with  its  simpler  ritual 
came  into  conflict  with  the  Roman  observances  and  modes 
of  worship.  We  cannot  here  trace  the  progress  of  this 
conflict,  and  can  only  notice  that  alter  the  Scottish  and 
Pictish  monarchies  were  united  in  one  king  iluring  the 
reign  of  Malcolm  III.,  and  largely  through  the  influence 
of  Margaret,  his  Saxon  queen,  many  of  the  Culdee-  yielded 
to  the  powerful  influence  of  the  Roman  Church.  From  this 
time,  the  middle  of  the  twelfth  century,  till  tie-  dawn  of 
the  Reformation,  the  history  of  the  Church  in  Scotland  is 
one  of  constantly  increasing  power  and  wealth,  and  of 
growing  corruption.  Two  points  hearing  directly  upon  the 
future  history  of  the  Scottish  Church  may  be  mentioned 

here.      The    first,  thai    not    only  was    a    system    of  diOCOSan 

bishops  established  all  over  the  land,  but  the  parochial  83  b- 
teui  of  Scotland  one-  ii-  establishment  to  this  period.  The 
other  is,  that  the  Scottish  ecclesiastics  maintained  a  brave 
and  successful  struggle  for  independence  against  tin-  claims 
of  ih,.  primacies  of  Canterbury  and  \  ork,  ^h<>  successively 
sought  to  assume  control  over  the  Scottish  bishops.f 

During  tin-  lour  centuries  preceding  the  Reformation  the 
Roman  Church  had  not  only  attained  universal  supremacy, 

hut  one-half  of  the  wealth  of  the  nation  had  passed  into 
it-  hands.      In  the   end  of  the   fifteenth  century  flu-   feudal 

•  Jamieson'sJT'fe*.  <"„/. ;  Cunningham's Ch.ofScot. ;  Hethi 

tmi's  His!.  I '//.  af  .S'en/. 

fJamieson,  Cunningham,  Hetherlngton,  as  above,  and  Lee's 
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Center  nobles  was  greatly  weakened,  not  only 
orption  of  the  wealth  of  the  oountrj    by  the 
by  iln-  rising  op  of  u  middle  otass  of  Lesser 
landholders  and  burghi  ime  the  most  pow- 

I   in   in''  lligenoe,  industry,  and  re- 
i  ginning  of  the  sixteenth  century  the 

writings  ■•!  the  continental  Protestant  divines  were  intro- 
:t[  i,  aii'l  the  result  was  Been  in  the  awakened 
Intel  i  I    piritua!  en  aestnec    ol   this  middle  *  Is   >• 

,u  youth  of  high  mental  i  ndon  m<  ota,  re- 
turno  I  from  Wittenberg  in  1 527,  and  immediate] 

:      irmed  dootrines  at   Edinburgh  and  other 

places  in  Scotland]     Steps  wt  ken  to  arrest  him, 

and  he  was  committed  as  a  prisoner  i"  the  castle  of  St. 

lie  was  tried  for  heresy,  condemned,  and  burned 

i  i28)«     We  oannol  dwell  on  I  he  per  locutions 

tvhiofa  followed  for  the  next  thirty  years,  or  on  the  In 

-   which   resulted  in  the  triumph  of  the 
Reformation  In  Scotland. 

I  he   | uliar  and  essential  features  of  tho   Reformed 

Churob  of  Sootland,  besides  the  profession  of  the  ei  arrgeli- 

kith  common  to  all  the  churches  of  the  Reformation, 

■  I  i  The*  government  of  the  Church  by  that  order  of 

men  which  is  indicated  in  the  New  Testament  by  the  terms 

prosb  ■  I  be  buoj  cotton  of 

the  Church  in  all  things  spiritual  to  Christ  as  ber  only 

II.  i  i.  and  to  In-  word  as  her  only  rule.     The  Bret  General 

Assembly  of  the  Reformed  Church  of  Sootland  was  held 

in  1500,  but  her  history  goes  back  to  the  year  1557,  when 

i      enant"  or  "Common   Bond"  was  signed. 

The  subscribers  t<*  tin-  document,  after  declaring  their  faith 

in  "  the  Evangel  of  Christ,"  pr ise"  before  the  majesty 

of  God  i"  maintain  an  1  defend  the  whole  congregation  of 

i.  mil  l  et  ery  membei   there  if,  to  the  death,"  and  "to 

renounce  and  forsake  all  suporstitions,  abominations,  and 

The  b oi  I  ou  was  then  used  as  the 

distinctive  name  of  =* 1 1  those  who  held  to  the  dootrines  of 

the  Reformed  Church,  ha\  ing  the  same  signification  as  the 

h  iras  subsequently  introduced,  and   the 

leaders  of  the  Reformation  in  Scotland  were  known  as 

"the  Lords  of  the  Congregation."    The  various  congrega- 

longed  to  "the   Congregation"  used   the 

liturgy  of  Edward  VI.  j  and  the  Apostles1  Creed,  tog< 

King  Edward's  Catechism,  formed  the  articles  of  re- 
ligion by  irhich  thej  we  o  bound  into  d  doctrinal  unity.-)' 
At  the  death  of  the  regent,  Uary  of  Guise,  in  L560,  the 
Parliament  of  Scotland  met,  and  on  Aug.  24  an  act  was 
passed  which  is  described  as**  The  Confession  of  Faith  and 
Dootrin  t  and  j\  be  Protestants  of  Scot- 
Ion  I.  and  authorised  by  the  Estates  in  Parliament."!  This 
ivas  hi  fact  "the  Order  of  Geneva,"  including 
tli"  i fi  ision  "i  faith  prepared  for  the  English  congrega- 
tion at  Geneva  by  John  Knox.  It  was  presented  to  Par- 
liament by  "the  Lords  of  the  Congregation;"  but  imme- 
diately afterward,  on  Deo.  20,  1560,  the  first  General  As- 
sembly of  the  Kirk  of  Scotland  was  held,  and  from  this 
date  the  Assembly  "took  order  for  God's  glory  and  the 
weal  of  his  Kirk  in  the  realm  of  Scotland/'^  At  this 
Assemblj  "the  Book  of  Discipline  of  the  Church  was  al- 
lowed and  approved ;"  this  I k  was  afterward  submitted 

council,  but  they  refused  to  sanction  it.  This  marks 
the  point  at  which  the  controversy  between  the  ecclesias- 
tical an  I  on  il  authorities  began.  The  Booh  of  Discipline 
was  rejects  1  by  tin-  state,  but  tin-  Church  proceeded  at  once 
to  carry  it  into  execution.  The  principles  of  religious  lib- 
erty were  n  >\  understood  in  that  age,  and  the  Scottish  Re- 
I  col  hesitate  to  enact  laws  which  involved  the 
infliction  of  civil  penalties  for  offences  that  were  purely 
religious,  tfa  iugh,  t  i  their  credit,  it  should  be  stated  that 
these  penalties  were  seldom  inflicted;  hut  with  these  ex- 
ceptions the  great  principles  both  of  faith  and  order  which 
were  then  agree  i  to,  remain,  amid  all  the  changes  of  con- 
those  held  by  all  the  branches  of  the  Reformed 
Church  in  Scotland  to  this  day.  It  is  especially  worth)  of 
nut.-  that  in  this  "first  Book  of  Discipline."  while  "the 
and  their  rulers  to  own  the  truth  of  Q  id 
ami  !■>  adi  anoe  the  kingd  >m  of  bis  Son,"  is  clearly  stated,  it 

maintained  that  the  Kirk  possesses  an 

independent  and  exclusive  jurisdiction,  "  which  flows  di- 
rectly from  God  and  the  Mediator,  Jesus  Christ,  and  is 
b   temporal  '  ■  earth,  but  only 

-  the  "ill;.   King  and  Governor  of  bis  Church." 
*"'"  if  the  regent   Mary  of 

Guise  1 1560)  till  the  abdication  of  Mary  Qui  en  of  Scots,  the 
Kirk  was  without   Btati  it.  and  indeed  without 

any  recognition  by  the  state  of  her  jurisdiction.     At  e 

*  Knox,  Calderwood,  Spottiswoodc,  and  Taylor  Inncs. 
+  Knox,  i.  275,  and  fanes,  ~. 
lKnox.iU.206:  Keith,  i.  311;  Inn<  B 

Of  the  Vnh-ersaU  Kirkc  of  Scotland;  Knox,  ui 
Inn  b,  22. 


early  period  lay  patronage  was  introduced  into  Scotland. 
Laymen  who  had  endowed  churches  and  monasteries  re- 
el for  themselves  and  their  heirs  the  right  of  present- 
ing incumbents  t  .  the  benefices  thus  founded.  At  a  later 
period  these  rights  of  presentation  were  to  a  large  extent 
annexed  to  bishopries,  priories,  abbacies,  and  ether  relig- 
ious houses,  bo  that  at  the  time  of  the  Reformation  there 
only  282  out  of  the  940  benefices  the  patronage  of 
whieh  remained  in  the  hands  of  Laymen.  The  rights  of 
presentation  whirl)  belonged  to  the  religious  houses  were 
after  the  Reformation  a  continual  Bubject  of  contention  be- 
tween tin  Assembly  and  the  queen.  In  1565  the  General 
Assembly  drew  up  six  artioles  for  the  queen's  consideration, 
with  a  view  to  their  ratification  bj   Parliament.     The  sec- 

I  of  these  articles  had  reference  to  the  law  of  patronage, 

and  demanded  that  the  absolute  right  of  the  queen  or  of 
mi)  lay  patron  to  presenl  a  minister  without  examination 
be  disallowed.  Xo  this  the  queen  answered  that  it  Beetned 
to  be  "ju»  way  reasonable  that  she  should  defraud  herself 
of  so  great  a  part  of  the  patrimony  of  the  Crown  as  to  put 
the  patronage  <>\  benefices  forth  of  her  own  hands."||  The 
patronage  to  these  benefices  continued  to  be  held  by  the 
queen,  or  was  by  her  distributed  among  her  favorite  nobles. 
Immediately  after  the  queen's  abdication  the  Parliament 
met  on  Dec.  15,  1507,  and  passed  an  act  in  favor  of  the  Re- 
forme  1  Kirk,  ratifying  the  act  of  1580  by  n  hioh  the  Con- 
fession of  Faith  was  sanctioned  and  adopted,  and  among 
other  statutes  one  lor  the  examination  and  admission  of 
ministers  by  the  Kirk,  reserving,  howei  er,  the  right  of  pre- 
sentation to  the  lay  patrons.  This  Parliament  also  *'dc- 
« lared  and  granted  the  jurisdiction  of  the  Kirk  anent 
|m. n  hing  of  the  true  word  of  God,  correction  of  manners, 
and  administration  of  the  holy  sacraments."f  A  similar 
act  was  passed  in  1592,  ratifying  and  enlarging  the  rights 
of  the  Kirk  in  regard  to  her  jurisdiction  over  the  appoint- 
ment or  deprivation  of  ministers.  The  acts  of  1567  and 
L592  have  always  been  regarded  as  the  solemn  recognition 
and  sanction  by  the  nation  of  the  constitution  of  tin-  Re- 
formed Churoh,  and  the  great  charters  of  her  Presbyterian 
government  and  freedom  from  the  Bupremaoj  of  the  Crown 

in  all  eauses  spiritual  and  ecclesiastical. 

We  have  next  to  consider  as  briefly  as  possible  the  his- 
tory of  that  period  whieh  resulted  in  the  Scottish  confession 
of  1560  being  exchanged  for  that  of  the  Westminster  As- 
sembly. In  1603,  James  ascended  the  English  throne,  ami 
this  was  immediately  followed  by  a  tyrannical  invasion  of 
the  Church's  independence  by  the  civil  power,  and  the  par- 
tial overthrow  of  the  Presbyterian  polity  and  government. 
The  struggle  against  the  attempt  of  the  kings  of  the  Stuart 
line  to  subdue  the  Kirk,  and  the  further  development  of  the 
doctrines  of  the  independence  of  the  Kirk,  form  deeply  in- 
teresting chapters  in  the  history  of  the  Church  of  Scotland, 
but  we  must  pass  them  over  here  with  this  brief  notice. 
After  a  long  and  hitler  struggle,  both  in  England  and  in 
8  il  ui  I,  against  the  royal  enoroacHments  on  the  civil  and 
religious  liberties  of  the  people,  an  ordinance  of  the  Eng- 
lish Lords  and  Commons  in  Parliament  was  passed  on  June 
12,  1643,  calling  the  Westminster  Assembly.  The  Genera] 
Assembly  of  the  Kirk  met  in  Edinburgh  on  Aug,  2  in  the 
same  year.  Commissioners  from  England  were  present, 
and  the  result  of  their  conferences  was  that  on  Aug.  17  *'  the 
Solemn  League  and  Covenant "  was  passed  unanimously  by 
the  General  Assembly;  it  was  then  carried  to  the  Conven- 
tion of  Estates  and  unanimously  ratified  by  them.**  Com- 
missioners  were  also  appointed  to  represent  the  Kirk  of 
Sootland  in  the  Westminster  Assembly.  The  Confession 
Of  Faith  of  the  Westminster  divines  was  finished  in  1646, 
an  1  on  Aug.  -!,  L647,  it  was  adopted  by  the  Scottish  (Jen- 
eral  Assembly,  with  two  modifications;  and  two  years  later 
the  Estates  of  Parliament  ratified  this  derision. ft  During 
the  twelve  years  of  Cromwell's  government,  while  Scotland 
was  rent  asunder  by  political  intrigue,  the  Church  was  left 
to  carry  out  her  discipline  and  instruction  of  the  people, 
though  the  General  Assembly  was  not  allowed  to  meet. 
Charles  II.  was  restored  to  the  throne  in  1660,  and  in  the 
following  year  the  Scottish  l'arliameni  declared  the  ccelc- 
siastical  as  well  as  civil  supremacy  of  the  king.  An  at- 
tempt was  then  made  to  conform  the  Scottish  Church  to 
that  of  England  by  the  establishment  of  the  episcopal 
form  of  government.  For  the  next  twenty-live  years  the 
statute-book  of  -Scotland  is  crowded  with  inquisitorial  and 
persecuting  acts.  The  struggle  of  the  Reformed  Church 
against  this  exercise  of  the  royal  prerogative  was  a  long 
and  bloody  one.  and  there  is  much  to  kindle  admiration  in 
tin  spiritual  earne.-tn  ess  and  devotion  to  principle  of  a  high- 
hearted nation,  who  fought  even  to  death  against  what  they 
considered  not  only  as  an  attack  upon   their  liberties,  but 

II  Booke  <•/  {/,.-  Unirertali  Kirkc,  34. 

*  Calderwood,  Hetherington,  and  Tnnes. 

**  Baillie,  i.  887;  Hetherinsfton,  334 ;  Innes,  60. 
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still  more  as  a  subversion  of  the  rights  of  Christ's  Church. 
So  severe  was  the  persecution  that  even  to  be  present  at  a 
field  conventicle  was  punishable  by  death  and  confiscation 
of  goods.  Yet  the  great  body  of  the  Scottish  people  stead- 
fastly resisted  the  attempt  to  enforce  conformity.*  In  the 
year  1688  the  event  known  as  the  Revolution  took  place, 
;ind  soon  after  William  of  Orange  landed  the  Estates  of 
Scotland  presented  to  him  a  claim  of  rights,  declaring  that 
the  superiority  of  any  office  in  the  Church  above  that  of 
presbyters  is  and  hath  been  b  great  and  intolerable  griev- 
ance. In  Apr..  1689,  the  Bcottish  Parliament  met  and 
passed  an  act  abolishing  prelacy. f  In  1690  the  Parliament 
again  met  and  passed  acts  rescinding  the  statute  of  1669, 
which  had  declared  the  king's  supremacy,  and  ratifying 
the  Confession  of  Faith  and  settling  Presbyterian  church 
government.  The  same  Parliament  passed  an  act  abolish- 
ing lay  patronage,  though  the  new  monarch  was  known  to 
be  strenuously  opposed  to  its  abolition.!]!  In  1693  the  Par- 
liament passed  an  act  for  "  settling  the  quiet  and  peace  of 
the  ( Ihurch,"  but  this  act  expressly  pro;  ided  for  summoning 
the  Genera]  Assembly  by  royal  authority.  So  far  from 
settling  the  peace  and  quiet  of  the  Church,  the  consequence 
of  this  act  was  that  a  fresh  storm  of  ecclesiastical  trouble 
swept  over  Scotland.  The  General  Assembly  met  in  May. 
1694,  prepared  to  assert  the  freedom  of  the  Kirk  and  her 
intrinsic  power  to  meet  in  synods  and  assemblies.  The 
king  instructed  the  royal  commissioner  that  if  the  act  of 
supremacy  was  not  accepted  he  should  at  once  dissolve  the 
Assembly  ;  but  the  members  of  tho  Assembly  had  deter- 
mined in  that  case  to  disregard  tho  royal  dissolution  and 
t>>  continue  their  sessions.  At  the  last  moment  the  breach 
was  avoided,  instructions  were  sent  to  the  commissioner  to 
withdraw  the  threat  of  dissolution,  and  the  independence 
Of  the  Kirk  was  again  confirmed. $ 

With  the  beginning  of  the  eighteenth  century  came  the 
union  of  the  two  kingdoms  of  England  and  Scotland  and  the 
merging  of  the  two  legislatures  in  one  Parliament.  In  the 
article  on  the  FREE)  CHURCH  (which  see)  will  be  found  a  full 
statement  of  the  successive  legislative  acts  in  reference  to 
the  law  of  patronage  and  the  independence  of  the  Church, 
and  also  of  the  long-continued  struggles  between  the  two 
parties  in  the  Church  itself,  which  resulted  in  the  first 
secession  in  1733,  in  a  second  secession  in  1752,  and  ulti- 
mately in  the  formation  of  tho  Free  Church  of  Scotland  in 
L843.  During  the  first  part  of  this  period  the  Moderates, 
as  they  were  called,  in  distinction  from  the  Evangelicals, 
were  the  ruling  party  in  the  Church.  They  exercised  their 
power  for  the  most  part  with  toleration  and  forbearance, 
except  in  the  cases  arising  ont  of  the  exercise  of  lay  patron- 
age. They  were  confessedly  lacking  in  spiritual  insight 
and  practical  zeal,  but  many  of  them  were  distinguished 
for  their  intellectual  and  literary  influence  and  fur  their 
high  personal  and  social  characteristics. 

In  the  beginning  of  the  present  century  the  Church  of 
Scotland  established  missions  in  Australia  and  in  the  prov- 
inces of  British  North  America.  These  missions  were 
gradually  formed  into  presbyteries  and  synods.  Recently. 
the  different  branches  of  the  Scottish  Church  in  Australia 
dissolved  their  ecclesiastical  connection  with  the  parent 
churches,  and  now  occupy  a  separate  position  as  a  Church 
possessing  Bupreme  jurisdiction.  A  similar  union  has  still 
more  recently  taken  place  in  Canada.  The  Church  of  Scot- 
lam!  during  this  century  lias  established  missions  in  India, 
which  have  been  distinguished  For  their  zeal  and  success  in 
teaching.  Missions  to  the  Jews  are  also  sustained  at  Alex- 
iiu  Iria,  Smyrna,  and  Salonica. 

I  hiring  The  last  twenty  years  there  has  been  a  remarkablo 
development  of  spiritual  and  intellectual  life  among  tho 
clergy  of  the  Scottish  Church  and  a  corresponding  growth 
of  religious  power  in  the  congregations.  The  law  of  patron- 
age has  been  abolished,  so  that  each  parish  as  it  becomes 
vacant,  on  the  payment  of  a  small  sum  to  the  patron,  has 
now  the  right  of  electing  its  own  minister,  subject  to  the 
aflSenl  of  the  presbytery. 

There  arc  in  the  Scottish  Church  upward  of  HUM)  parishes, 
with  about  200  chapels.  There  are  s-1  presbyteries,  consist- 
ing Of  from  12  to  24  ministers,  with  an  elder  from  each 
kirk  session.  There  arc  16  synods,  comprehending  each 
from  8  to  7  presbyteries.  The  General  Assembly  is  the 
supreme  court  of  the  Church, and  meets  annually  in  Edin- 
burgh. It  consists  of  representatives  from  all  the  presby- 
teries, and  also  from  the  royal  burghs  and  the  four  univer- 
sities. The  queen  is  represented  in  the  General  Assembly 
by  tho  lord  high  commissioner,  but  ho  takes  no  part  in  the 
deliberations.    The  General  Assembly  decides  in  all  cases 

that  may  be   brought  before   it  by  appeal  from  the   inferior 
courts,  and  passes  laws  for  the   regulation  of  the   affairs  of 

*  limes,  Calderwood,  Cunningham,  Hetherington. 

t  1  William  and  Mary,  c.  •"!. 

I  fcshank,  Hetherington,  and  I  tines. 

§Carstair*s  State  Paper,  52;  Inncs,  79. 


the  Church;  but,  according  to  what  is  called  the  Barrier 
act,  no  law  introducing  an  innovation  or  change  in  the  es- 
tablished laws  can  be  passed  until  it.  has  received  the  ap- 
pro \  ill  nf  the  majority  of  the  presbyteries.    DAVID  I  no' ]. is. 

Scott,  county  of  W.  Arkansas,  watered  by  Fourche  la 
Favc,  Petit  Jean,  and  other  affluents  of  Arkansas  River, 
has  ;i  hilly  soil.  Staples.  Indian  corn,  tobaeoo,  and  butter. 
Swine  are  numerous.  Cap.  YValdron.  Area,  .^iO  eq.  in. 
P.  7488. 

Scott,  county  of  W.  Illinois,  on  DUnoie  River,  has  a 
level  -in  face  abounding  in  coal  and  limestone,  and  is  trav- 
ersed by  several  railroads.  Staples,  Indian  corn,  wheat, 
wool,  and  butter.  Cap.  Winchester.  Area,  255  sip  m.  P. 
10,530. 

Scott,  county  of  S.  E.  Indiana,  watered   by  tribal  I 
of  White  River,  and  traversed  by  Jefferson  ville  Madison 
and  Indianapolis  and  Ohio  and  Mississippi  R.  Us.     Staples, 
Indian  corn,  tobacco,  sorghum-molasses,  wool,  and  butter. 
Cap.  Scottsburg.     Area,  180  sq.  m.     P.  7873. 

Scott,  county  of  E.  Iowa,  bounded  B.  by  the  Missis- 
sippi and  N".  by  Wapsipinicon  River,  has  a  high,  rolling 
surface,  with  sumo  deposits  of  coal  and  Limestone,  and  is 
traversed  by  Davenport  and  St.  Paul  and  by  Iowa  di\  ision 
of  Chicago  Kofk  Island  and  Pacific  K.  II.  Manufactures 
of  carriages,  Clothing,  furniture,  and  saddlery  are  numerous  ; 
horses.  Cattle,  and  swine  abound.  Staples,  Indian  corn, 
wheat,  oats,  barley,  hay.  potatoes,  wool,  and  butter.  Cap. 
Davenport.     Area,  450  sip  m.     1'.  38,599. 

Scott,  an  unorganized  county  of  W.  Kansas,  on  Smoky 
Hill  River  and  Walnut  Creek,  has  a  rolling  surface  and  a 
fertile  soil.     Area,  720  sq.  m. 

Scott,  county  of  N.  Kentucky,  watered  by  Little  Fork 
of  the  Eagle  and  Elkhorn  River,  and  traversed  by  Louis- 
ville Cincinnati  and  Lexington  K.  R.,  has  a  hilly  but  fertile 
surface.     Cap.  Georgetown.     Area,  240  sq.  m.     P.  11,607* 

Scott,  county  of  S.  E.  Minnesota,  bounded  N.  by  Min- 
nesota River,  has  a  rolling  prairie  surface,  with  abundance 
of  timber,  and  is  traversed  by  St.  Paul  and  Sioux  City  and 
Hastings  and  Dakota  R.  Rs.  Staples,  wheat,  Indian  corn, 
oats,  hav,  and  butter.  Cap.  Shakopee.  Area,  .'590  sq.  m. 
P.  11,042. 

Scott,  county  of  Central  Mississippi,  watered  by  Young 
Warrior  and  other  tributaries  id  Pearl  River,  has  a  level 
surface,  a  sterile  soil,  and  extensive  pine  forests,  and  is 
crossed  by  Vicksburg  and  Meridian  R.  R.  Staples,  Indian 
corn  and  cotton.    Cap.  Forest.    Area,  540  sq.  m.    P.  7M7. 

Scott,  county  of  S.  E.  Missouri,  on  Mississippi  River, 
has  an  uneven  surface,  the  river-bottoms  being  low  and 
swampy,  covered  with  vast  forests  of  cypres-,  and  i-  trav- 
ersed oy  Cairo  Arkansas  and  Texas  and  St.  Louis  and  Iron 
Mountain  R.  Rs.  Staples,  Indian  corn,  wheat,  tobacco, 
and  sorghum-molasses.  Cap.  Commerce.  Area,  about  400 
sq.  m.      P.  7ol7. 

Scott,  county  of  N.  E.  Tennessee,  adjoining  Kentucky, 
watered  by  Big  Fork  of  Cumberland  River,  ha-  a  stony 
and  sterile  soil,  chiefly  occupied  by  the  Cumberland  Moun- 
tain-, which  arc  covered  with  thick  forests  and  have  de- 
posits of  coal.  Staples,  Indian  corn,  tobacco,  butter,  and 
honey.     Cap.  Huntsville.     Area,  315  sq.  m.     P.  1054. 

Scott,  county  of  S.  W.  Virginia,  adjoining  Tennessee, 
intersected  by  N.  fork  of  Holston  and  by  Clinch  River,  trav- 
ersed by  Clinch  Mountain  and  several  parallel  ranges,  in- 
cludes the  celebrated  "  Natural  Tunnel"  made  by  Clinch 
River  through  the  mountains  of  the  same  name;  has  de- 
posits of  bituminous  coal  and  of  iron,  and  a  generally  fer- 
tile BOil,  well  adapted  for  pasturage     Staph-,    Indian  corn, 

wheat,  «»ats  tobacco,  maple-sugar,  honey,  wool,  and  butter. 
Sheep  and  swine  are  numerous.  Cap.  Estillville.  Area, 
450  sq.  m.     P.  13,036. 

Scott,  fcp.,  Mississippi  oo.,  Ark.     P.  059. 

Scott,  tp.,  Poinsett  CO.,  Ark.     P.  592. 

Scott,  tp.,  Sharpc  co.,  Ark.     P.  6S0. 

Scott,  tp..  Champaign  co.,  111.     P.  75J. 

Scott,  tp..  Ogle  co..  111.      P.  829. 

Scott,  tp.,  Harrison  co.,  Tnd.      P.  996. 

Scott,  tp.,  Kosciusko  co.,  Ind.     P.  7D0. 

Scott,  tp.,  Montgomery  CO.,  Ind.     P.  1 1 1  1. 

Scott,  tp..  Steuben  co.,  Ind.      P.  1024. 

Scott,  tp.,  Vanderburgh  co.,  Ind.      P.  1677. 

Scott,  tp-.  Fayette  en.,  la.      P.  '■'•'.'•7. 

Scott,  tp.,  Floyd  co.,  la.      P.  196. 

Scott,  (p..  Fremont  co.,  fa.     P.  1277. 

Scott,  tp.,  Hamilton  co.,  la.     P.  270. 

Scott,  tp..  Henry  CO.,  la.      P.  1113. 
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Scott,  tp.,  Johnson  oo.,  la.    r.  964. 
Scott,  tp.,  Madison  oo.,  [a.     P.  1229. 
Scott,  tp.,  Mahaska  co.,  In.     P.  1103. 
Scott,  tp.,  Poweshiek  oo.,  la,     P.  512. 

Scott,  i     .  I'' ■►nrluiii  ro.,  Kan.      P.  1729. 

Scott,  tp.,  Linn  oo.,  Kan.     P.  1306. 

Scott)  tp.,  Canej  oo.,  Mo.     1*.  554. 

Scott,  i-.-v.  an  I  tp.,  Cortland  co.,  X.  Y.     P.  1083. 

Scott)  p.  \  ■  and  tp.,  Adams  oo.,  0.    1'.  1 1"'.'. 

Scott,  tp.,  Brown  oo.,  0.     P.  1070. 

Scott,  tj-..  Marion  oo.,  0.     P.  195. 

Scott,  tp..  Sandusky  oo.,  O.     P.  1274. 

Scott,  tp.,  Allegheny  i Pa,     P.  I 

Scott,  tp.,  Columbia  oo.,  Pa,     V.  i  165. 

Scott,  tp.,  Lawrence  oo.,  Pa,     P.  902. 

Scott,  p.  v.  and  tp.,  Luserns  oo.,  Pa.    P.  1132. 

Scott,  tp..  Wayne  oo.,  Pa.     P.  817. 

Scott,  tp.,  Colleton  oo.,  B.  C.     P.  1361. 

Scott,  tp.,  Fauquier  co..  Va.     P.  5746. 

Scott,  tp..  Boone  oo.,  West  Va.     P.  702. 

Scott,  tp.,  Putnam  00.,  West  Va.     P.  17'.' I. 

Scott,  tp..  Randolph  oo.,  West  Va.     P.  594. 

Scott,  tp.,  Brown  oo..  Wis.     P.  1385. 

Scott,  tp..  Columbia  co.,  Wis.     P.  832. 

Scott,  tp..  Crawford  oo.,  Wis.     P.  800. 

Scott,  p.-v.  ami  tp..  Sheboygan  <•<>..  Wis.     P.  1  U8. 

Scott  (Charles),  b.  in  Cumberland  co.,  Va.,  in  17-°-^: 
served  in  Braddook'a  campaign  1756  j  raised  the  first  com- 
pany S.  of  .laine-  Kiver  for  service  in  tin.-  war  of  the  Revolu- 
tion :  became  colonel  <<i'  the  3d  Virginia  battalion  Aug.  12, 
1776;  brigadier-general  Apr.  '_'.  1777 :  distinguished  at 
Trenton,  Gformantown,  Monmouth,  and  Stony  Point ;  taken 
prisoner  at  the  surrender  of  Charleston  1780;  settled  in 
\v Iford  •■".,  Kv.,   I7s.»;  brigadier-general  of  Kentucky 

volunteers  in  St.  flair's  unfortunate  expedition  against 
the  Miami  Indians  1791,  but  made  a  suooessfu)  incursion 
to  tin-  Wabash,  defeating  the  Indians;  commanded  a  por- 
tion   of   Wayne's    army    at    tin-    kittle    of   Fallen    Timbers. 

1704 j  «;i-  governor  of  Kentucky  1808-12.  1).  Oct.  22, 
1820.      a  town  and  a  county  in  Kentucky  bear  his  name. 

Scott  (David),  b.  at  Edinburgh  0ot  10,  1806,  eon  of 
a  landscape  engraver;  educated  at  the  High  School ;  showed 

iireoocious  talent  for  designing  and  engrai  bag;  visited 
talv  in  1832.  D.  .Mar.  ."»,  1840.  1I«'  was  :i  man  of  power- 
ful Imagination  and  originality.  Among  bis  paintings  arc 
Vimrodf  Sarpedon,  Wallace,  Mary  Queen  of  Scott  receiv- 
ing her  Death-  Warrant.  Jane  Swore  found  dead  in  the 
Street,  Achilles,  Orestes,  Paracelsus,  Peter  the  Hermit,  Christ 
in  the  Garden,  Hi-  con  ieptiohs  were  vast,  but  his  smaller 
pieces  were  tombed  with  great  loveliness.  Scott  made  a 
wonderful  likeness  of  K.  \V.  Emerson.  Ho  was  an  author 
tun;  wrote  an  able  -cries  of  papers  on  art  in  Blackwood 
|  I s  10  i ;  competed,  unsuc  lessfully,  for  the  decoration  of  the 
Houses  of  Parliament,  the  disappointment  whereat  is  sup- 
P  >-r  I  to  have  hastened  his  death.  O.  B,  Frotiungham. 
Scott   i  DRED).      See  DrEH  SioTT  CASE. 

Scott  (Sir  GfiOROE  Gii-BEnT),  R.  A.,  F.  S.  A.,  grandson 
of  Thomas  Scott ;  b.  at  Gtawoott,  Uuckinghamshirc,  England, 
in  1811  j  d.  in  London  Mar.,  1*78:  became  an  architect 
and  a  prominent  member  of  the  school  which  etfected  the 
SO-callel  "  Gotbio  revival:"  was  largely  employed  in  the 
re-t  .rations  of  the  ancient  cathedrals  of  England,  includ- 
ing V\  estminster  Abbey,  and  the  building  of  new  churches, 
1     eoular  public  edifices.     Among  his  recent 

works  are  the  university  buildings  at  Glasgow,  tin-  Indian. 

:m.  home,  and  colonial  offices,  London,  and  the  national 

memorial  to   Prince   Libert   in   Kensington  Gardens,  which 

'  him  the  honor  of  knighthood  Aug.  '■>.  1872.     lie 

was   the  chief  promoter  <-i  the  Architectural   Museum  at 

Westminster,   was    lecturer   on    architecture   at  the  Royal 

i'  my,  and  has  published  several  professional  treatises. 

Scotl  GusTAVoa  H.)i  ''■  s-  N.,  b.  June  13,  isi2.  in 
Virginia;  lieutenant  in  l  B  il.  commander  in  1856,  captain 
in  1863,  commodore  in  1&69,  rear-admiral  in  is:;;:  retired 
in  1874.  Served  atb.at  during  the  civil  war.  and  com- 
[lien  led  for  good  "  sen  ice  and  gallantry  ."    F.  A.  P  ibker. 

Scott  IhMiv  L.i,  b.  in  North  CarolinaNov.,1814;  grad- 
D  its  1  at  the  C.  s.  Military  Academy,  and  entered  the  army 

avel  -« nd  lieutenant  of  infantry  July  1.  ls;;:;:  e;,,,'_ 

tain  1-17.  Prom  1842  to  IS4S  he  served  as  A.  D.  C.  on  the 
Btafl  of  liis  father-in-law.  (Jen.  Winfield  Scott,  and  in  the 
war  with  Mexico  as  hi-  ohiej  of  -tail',  lt ; « i 1 1 i i i ir  the  brevets 
of  major  and  lieutenant-colonel  for  gallantry:  was  acting 
judge-advocate  1848-50;  again  on  the  staff  of  (Jen.  Scott 


1850-01,  being  advanced  to  the  grade  of  lieutenant-colonel 
ni  1865.  In  May.  LS61,  he  was  appointed  an  inspector- 
general  I  .  S.  army  ;  retired  from  active  service  Oct..  1861 ;  re- 
signed Oct.  31,  1862.    Author  of  a  Military  Dictionary  ( 1861). 

Soott  (John),  b.  at  Alexandria,  Pa.,  July  14,  1*24;  was 
admitted  to  the  bar  f846  ;  was  a  prosecuting  attorney  1846- 
19  ;  was  tor  ten  years  solicitor  for  the  Pennsylvania  Central 
K.  R.  Co. :  was  elected  to  the  Pennsylvania  legislature  1862, 
and  wafl   I'-  S.  Senator  1869—75. 

Scott  i.btHN  BCORIN),  b.  in  New  York  City  in  1730,  de- 
BOended  from  the  baronial  family  of  the  Scotts  of  Ancram; 
graduated  at  Vale  1746;  became  a  prominent  and  wealthy 
lawyer  In  Mew  York  ;  was  an  early  ami  vigorous  opponent 
of  the  oppres-ive  measures  of  the  British  ministry,  co- 
operating with  William  Living-ton.  Scars.  Lamb,  and  the 
"  Sons  of  Liberty,"  in  whiob  organization  be  was  a  popular 
orator;  was  defeated  as  a  candidate  for  the  Continental 
( !ongress  of  1771-  was  perhaps  the  most  influential  member 
of  the  general  committee  of  New  York,  appointed  in  1775, 
and  of  the  provincial  Congress  I77o-76;  aided  in  drawing 
up  the  constitution  of  New  York  1776;  was  chosen  by  the 
Continental  Congress  as  one  of  the  first  brigadier-generals 
of  New  York  troops  .Tunc  il.  1776;  served  at  the  battle  of 
Long  Island  and  in  Westchester  co.  an  til  Mar.,  1777,  when 
bo  became  secretary  of  state  of  New  York,  which  office  he 
tilled  until  177-':  was  delegate  in  the  Continental  Congress 
1780-83,  and  chosen  an  honorary  member  of  the  Society 
of  Cincinnati  17S4.     I>.  in  New  York  Sept.  14,  1784 

Scott  (Julia  II.  Kinney),  b.  at  Shescquin,  Pa.,  in 
1309  j  was  married  to  David  L.  Scott  in  1825.  D.  at  To- 
wanda.  Pa.,  in  1 S42.  She  wrote  many  fugitive  poems, 
which  after  her  death  were  published  in  a  volume  (1843)  by 
.Mis.  S.  C.  Mayo,  and  again  in  1S51  by  Mrs.  C.  M.  Sawyer. 

Scott  (Levi),  D.  I).,  b.  at  Cantwill's  Bridge  (now 
Odessa]  Newcastle  co.),  Del.,  Oct.  11,  181)2;  educated  at  a 
neighborhood  school,  but  mainly  self-taught;  received  tho 
degree  of  A.  M.  from  the  Wesley  an  University,  Middletown, 
Conn.,  and  1>.  P.  at  Delaware  College,  Newark,  Del.,  bath 
honorary  ;  was  principal  of  Dickinson  grammar  school, 
Carlisle."  Pa.,  from  1840  to  [843;  also  bishop  of  the  Metho- 
dist Episcopal  Church  from  1852  to  date. 

Scott  [MlCHABL),  b.  probably  at  Balwirie,  Fifcshire. 
Scotland,  early  in  the  thirteenth  century  ;  was  knighted  by 
Alexander  III. ;  travelled  in  England  and  Fran«-e  ;  resided 
for  some  years  at  tho  court  of  the  emperor  Frederick  II. 
of  German; :  is  said  to  have  written  treatises  on  natural  his- 
tory and  the  occult  sciences,  and  acquired  a  vast  reputation 
as  a  magician,  being  introduced  in  that  capacity  by  Dante 
in  his  Inferno,     Supposed  to  have  d.  in  Scotland  in  1293. 

Scott  (MICHAEL),  b.  in  Glasgow,  Scotland,  in  1789:  ed- 
ucated at  the  high  school  and  university  of  that  city;  re- 
sided in  Jamaica,  engaged  in  agriculture  and  commerce, 
1800-22 :  published  anonymously  in  Blackwood's  Maga- 
zine  two  brilliant  sea-novels,  Tom  Cringle's  Log  and  The 
Cruise  of  the  Midge,  which  were  ascribed  to  Chamier  or 
to  Marry att  until  after  his  death  in  1835. 

Scott  (Robert),  D.  D.,  b.  in  Devonshire,  England,  in 
1811 ;  studied  at  Shrewsbury  school ;  graduated  at  Christ 
Church.  Oxford,  1833;  became  a  fellow  of  Baliol  and  col- 
lege tutor;  took  orders  in  the  Church  of  England:  was 
rector  of  Duloe,  Cornwall,  and  of  South  Luffenham,  Rut- 
landshire:  became  master  of  Baliol  1 S54,  professor  of  ex- 
Bgesis  ISiIl,  and  dean  of  Rochester  1S70.  He  translated 
several  works  forming  part  of  the  Oxford  Library  of  the 
Fathers,  and  was  associated  with  Dean  Liddell  in  the  prepa- 
ration of  a  well-known  Greek  Lexicon  (1845  ;  6th  ed.  1869). 

Scott  (Robert  Kingston),  b.  in  Armstrong  co..  Pa., 
July  8,  1820;  graduated  in  medicine  at  Starling  College, 
0. ;  settled  as  a  physician  in  Henry  co. ;  became  lieutenant- 
colonel  of  Ohio  volunteers  Oct.,  1861,  colonel  July  5.  1862  ; 
was  at  Fort  Donclson,  Shiloh,  and  Corinth;  commanded  a 
brigade  under  Ilurlbut  in  Tennessee,  in  Mississippi  under 
Logan,  and  in  Georgia  under  Sherman  ;  made  prisoner  near 
Atlanta,  but  soon  exchanged ;  took  part  in  the  "  inarch  to  the 
sea  ;"  was  assistant  commissary  Freedtnen's  Bureau  in  South 
Carolina  1805-GS,  and  governor  of  South  Carolina  1S6S-71. 

Scott  (Robert  N.),  b.  Jan.  21.  1838.  at  Winchester. 
Tenn.;  appointed  second  lieutenant  of  4th  U.  S.  Infantry 
Jan.  21,  1857.  adjutant  July,  1861.  and  captain  Sept.,  1861. 
He  served  on  the  Pacific  coast  until  1861,  being  in  com- 
mand of  the  U.  S.  steamer  Massachusetts  during  the  San 
Juan  difficulties  in  1859.  He  was  with  the  Army  of  the  Po- 
tomac as  acting  adjutant-general  1st  brigade  regular  in- 
fantry Mar. -June.  1S02;  was  engaged  in  the  siege  of  York- 
town  and  battle  of  Gaines's  Mill,  where  he  was  wounded 
ami  bnvetted  for  gallantry,  and  as  acting  adjutant-general 
of  Casey's  division  Aug.,  1862,  to  June.  186."..  From  June, 
1863,  to  Sept.,  1864,  be  was  senior  aide-de-camp  to  Maj.- 
i  Gen.    Halleck ;    assistant    adjutant-general   of  volunteers 
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(major  and  lieutenant-colonel)  Sept.,  1864,  to  Jan.,  1887  ; 
at  head-quarters  of  the  army  and  military  division  of  the 
James  to  July,  1865,  and  adjutant  general  military  division 
of  the  Pacific  July,  1865,  to  Dec,  1860 j  aide-de-camp  to 
Gen.  Halleck  from  Jan.,  1867,  till  1872,  except  fur  a  part 
of  1870,  when  in  command  of  posts  in  Mississippi  and 
Kentucky;  assigned  to  16th  Infantry  in  1*70;  transferred 
to  3d  Artillery  Jan.,  1871  ;  professor  of  military  science  at 
Faribault,  Minn.,  1872-73,  since  when  has  commanded  at 
Fort  Ontario,  N.  Y.  Brevet  lieutenant-colonel  Mar.  13, 
1865,  "for  services  in  connection  with  organization  of  the 
volunteer  armies  of  the  U.  S."  Author  of  Digest  of  the  Mil- 
itary Loirs  t,f  ike  U.  S.  (1872). 

Scott  (Thomas),  D.  D.,  b.  at  Bay  to  ft,  Lancashire,  Eng- 
land, Fob.  16,  1747;  had  limited  educational  advantages, 
but  by  private  study  qualified  himself  as  a  minister  of  the 
Church  of  England;  was  ordained  1772  ;  became  in  1780 
curate  of  Olney,  where  he  was  intimate  with  the  poet  Cow- 
per;  in  1785  chaplain  to  the  Lock  Hospital,  and  in  lSlll 
vicar  of  Aston  Sandford,  Buckinghamshire,  where  he  d. 
Apr.  16,  1821.  He  wrote  several  works  of  a  strongly  Cal- 
vinistic  stamp,  and  published  in  1796  a  popular  Family 
Hi  hie,  irith  AToten,  often  reprinted  in  England  and  the  U.S. 

Scott  (Thomas  A.),  b.  at  Loudon,  Franklin  co..  Pa.,  in 
1824.  Alter  a  common-school  education  he  was  placed  in 
business  in  1834,  working  in  several  different  positions 
until  I  Soil,  when  he  entered  the  employ  of  the  Pennsyl- 
vania 11.  R.  Co.  as  general  agent  of  the  eastern  division. 
In  1859  he  was  elected  vice-president  of  the  company,  and 
in  187-4  its  president.  Three  years  before  he  had  been 
made  president  of  the  Pennsylvania  Company.  He  has 
also  been  president  of  the  Texas  Pacific  K.  K,.  since  its 
organization  in  1871,  and  is  controlling  director  of  the 
Southern  Railway  Security  Co.  In  1801  he  was  assistant 
secretary  of  war.  J.  B.  Bishop. 

Scott  (Sir  Walter),  b.  in  Edinburgh  Aug.  15,  1771,  the 
son  of  Walter  Scott,  a  writer  to  the  Signet,  and  Anne  Ruth- 
erford, daughter  of  Dr.  John  Rutherford,  professor  of  med- 
icine in  the  University  of  Edinburgh.  The  first  six  children 
of  his  father  and  mother  died  in  infancy  between  the  years 
1759  and  1706.  The  children  born  after  tins  date,  five  sons 
and  one  daughter,  survived  to  maturity.  They  were,  in  the 
order  of  their  birth,  Robert,  in  the  navy  and  subsequently  in 
the  East  India  Company's  service;  John,  a  major  in  the 
army  ;  Waltbr  ;  Anne;  Thomas,  paymaster  of  the  70th  reg- 
iment, d.  in  Canada;  and  David.  Walter  was  a  strong  and 
healthy  child  until  about  eighteen  months  old,  when  he 
became  incurably  lame  in  his  right  leg — a  weakness  which 
sadly  interfered  with  his  love  of  active  sports,  but  never 
marred  his  cheerfulness,  good  temper,  or  courage.  At  the 
ago  of  eight  ho  was  placed  in  the  High  School  of  Edin- 
burgh, where  he  remained  for  four  years,  the  first  two  in 
the  class  of  Mr.  Luke  Eraser,  and  the  remaining  time  un- 
der the  tuition  of  the  distinguished  rector,  Dr.  Alexander 
Adam,  of  whom  Scott  gives  a  pleasant  account  in  his  frag- 
ment of  Autobiography.  Personally  popular,  and  making 
himself  respected  by  his  courage  and  general  ability  to  take 
care  of  himself,  he  was  not  regarded  as  a  very  bright  scholar, 
although  even  then  giving  evidence  of  his  love  of  knowledge, 
of  a  Strong  memory  for  whatever  pleased  him,  and  of 
special  delight  in  history,  poetry,  fairy-tales,  and  romances. 
In  1783  he  entered  the  university,  and  for  a  year  or  more 
attended  the  classes  in  Greek,  Latin,  logic,  and  ethics,  giv- 
ing some  attention  also  to  history  and  law.  In  the  ancient 
languages  he  made  but  little  progress,  although  more  suc- 
oessful  in  other  studies.  It  is  not  surprising,  then,  that  in 
thorough  knowledge  and  discipline  he  should  have  found 
himself  at  fault.  Years  afterward,  and  when  he  had  be- 
come famous,  ho  writes  in  his  Autobiography:  "  It  is  with 
the  deepest  regret  that  I  recollect  in  my  manhood  the  op- 
portunities which  1  neglected  in  my  youth.  Through 
every  part  of  my  literary  career  I  have  felt  pinched  and 
hampered  by  my  own  ignorance;  and  I  would  at  this  mo- 
ment give  half  the  reputation   I  have  had  the  good  fortune 

to  acquire  if  by  doing  so  I  could  rest  the  remaining  pari 

upon  a  sound  foundation  of  learning  and  science."  His 
progress  in  the  university  was  arrested  by  a  severe  attack 
of  illness,  which  seems  to  have  broken  up  all  plans  of  fur- 
ther study,  ami  in  17S5-SII  he  entered  into  indentures  with 
his  father  to  serve  the  usual  apprenticeship  to  a  writer  to 
the  Signet.  In  1702  lie  was  called  to  the  bar.  During 
these  and  the  succeeding  years  he  was  crowding  his  mind 
with  vast  accumulations  of  "ponderous  and  miscellaneous" 
knowledgo  of  poetry  and  archaeology,  fiction  and  history, 
not  easy  to  condense  or  reduce  to  system  and  order.  "  My 
memory  of  events,"  he  says,  "  w.m  like  our  <>l'  ihe  large 
old  fashioned  stone  cannons  of  the  Turks,  very  difficult  to 
load  well  and  discharge,  hut  making  a  powerful  effect  when 
by  good  chance  any  object  did  come  within  range  of  its 
shot."     Ho  had  already  begun  to  collect  books  and  articles 


of  antiquarian  interest,  "the  germ  of  the  magnificent  li- 
brary and  museum  of  Abbotsford."  His  mind  was  alreadj 
turning  toward  letters,  and  in  1796  he  marie  his  first  con- 
siderable publication,  being  translations  from  the  German 
of  liiirger.  This  was  followed  in  1700  by  a  translation  of 
Goethe's  Ooetz  von  Berlichingen,  Th,  Hbusi  of  Aspen,  said 
several  ballads. 

In  the  mean  time,  in  1707.  he  was  married  to  Charlotte 
Margaret  Carpenter,  a  young  holy  of  French  birth  and 
parentage,  but  a  resident  in  England.  Two  years  later, 
through  the  influence  of  bis  friends,  he  obtained  the  ap- 
pointment of  sheriff-depute  of  Selkirkshire,  i ffioe  with 

light    duties  and  whirl,    1,,-oiighl    lhi<    important    addition  to 

his  resources  of  £300  a  year.  In  180$  he  published  two 
volumes  of  the  Minstrelsy  of  th.-  Scottish  Border,  whioh 
was  completed  the  next  year  by  a  third  volume.  It  was 
received  with  great  favor,  and  may  In-  considered  as  open- 
ing the  way  to  his  general  fame.  It  brought  him  also  into 
familiar  acquaintance  with  men  of  genius  and  lovers  of 
legendary  lore,  such  as  Richard  Hcber,  long  member  of 
Parliament  for  the  University  of  Oxford,  and  that  eccen- 
tric genius,  John  Leydcn. 

From  this  time  onward  to  the  year  1831,  when,  at  tin-  age 
of  sixty,  he  gave  to  the  world  the  fourth  series  of  Tales  <<f 
my  Landlord)  there  was  but  one  year  (1S07)  which  was  not 
marked  by  some  independent  work  in  verse  or  prose,  Inn 
ing  the  impress  of  his  genius,  giving  new  impulse  to  lit- 
erature and  new  fame  to  the  land  of  his  birth.  There  is 
room  to  mention  only  the  most  important  of  these.  In 
Isiio  was  published  the  Lay  of  the  Last  Minstrel,  It  took 
the  world  by  surprise,  and  was  received  with  unbounded 
delight,  not  only  for  its  chivalric  spirit,  its  "  vivid  richness 
of  coloring,"  its  pathos,  beauty,  grace,  and  airy  freshness, 
but  as  giving  the  promise  of  original  poetic  fervor  and  power 
to  which  the  kingdom  had  long  been  a  stranger.  Edition 
after  edition  was  called  for,  and  sold  as  soon  as  published. 
"  In  the  history  of  British  poetry,"  says  Mr.  Loekhart,  '*  noth- 
ing had  ever  equalled  the  demand  for  the  Lay  of  the  Last 
Mnistrel."  This  was  followed  in  1S0S  by  .\Inrmiim,  per- 
haps the  strongest  and  boldest  of  his  poems,  and  in  1  s 1 0 
by  The  Lady  of  the  Lake,  in  some  respects  more  pleasing 
than  any.  In  these  his  poetic  power  culminated.  The 
poems  subsequentlv  published — The  Vision  of  Ih>><  Rod- 
erick (1811),  Roh  by  ( IS]  2 |,  The  Bridal  of  Triermaiti  ( 1 813), 
The  Lord  if  the  hies  (1815) — were  unequal  to  the  earlier, 
and  in  various  ways  gave  evidence  of  a  waning  popular- 
ity, which  Scott  was  among  the  first  to  recognize.  An- 
other reason  for  this  perceptible  loss  of  popular  favor  was 
the  appearance  of  another  brilliant  light  in  the  early 
poetry  of  Lord  Byron. 

During  these  six  or  eight  years  Scott  had  been  advancing 
in  fame  and  in  pecuniary  resources.  In  1806  his  friends 
had  procured  for  him  the  appointment  to  one  of  the  clerk- 
ships of  the  court  of  sessions,  worth  about  £1300  a  year, 
the  emoluments  id'  which,  however,  by  an  express  arrange- 
ment, he  did  not  receive  until  the  death  of  his  pre- 
decessor in  1812.  Still  earlier,  in  1805,  he  had  become 
a  regular  partner  in  the  printing-house  of  James  Ballan- 
tyne  &  Co.,  although  this  connection  was  kept  a  profound 
secret  from  nearly  every  one  of  his  most  intimate  friends. 
This  was  undoubtedly  one  of  the  most  important  steps  of 
his  life.  "  He  continued  bound  by  it,"  says  his  son-in-law, 
"during  twenty  years,  and  its  influence  on  his  literary  ex- 
ertions and  his  worldly  fortunes  was  productive  of  much 
good,  and  not  a  little  evil."  In  1808  lie  took  a  prominent 
part  in  establishing  the  Quoit'  ,-ft/  I!n-i,ir  in  London,  in 
opposition,  politically,  to  the  Edinburgh  Review,  the  ac- 
knowledged advocate  of  tin-  WhigS  ;  and  in  the  same  year 
became  a  secret  partner  in  the  publishing-house  of  John 
Ballantyne  it  Co.  In  1SI1  he  began  to  gratify  his  ambi- 
tion for  territorial  aggrandisement  by  the  purchase  of  100 
acres  of  land  on  the  banks  of  the  Tweed,  near  Melrose,  for 
£4000.  To  this  he  added  estate  after  estate  adjoining, 
purchasing  at  high  rates,  till  he  hud  expended  nearly  or 
quite  £40,000,  to  whioh  must  be  added  £25,000  more  for 
preparing  the  grounds  and  erecting  the  mansion  where  for 
a  few  years  he  dispensed  a  splendid  hospitality,  and  to 
which  his  fame  drew  visitors  from  every  part  of  the  civil- 
ized world. 

On  the  decline  of  his  popularity  as  a  poet  his  fertile 
mind  turned  to  another  form  of  literature,  with  whioh  for 
ten  or  twelve  years  lie  surprised  and  enchanted  the  world. 
In  1S1  I  appeared,  anonymously,  a  novel  under  the  title  of 
Wavertey.  The  next  year  Guy  Mannering  was  published; 
in  1816,  Tin  Antiquary  and  the  first  series  of  the  Tales  of 
My  landlords  ">   ,s|'7-  A'"/'  A''"'  •'  in   ,S|S'  Tf"    """'"'' 

Midlothian  (2d  series  of  Tales  of  My  f- llord)\  in  1819, 

Tales  of  My  Landlord  (3d  scries)  and  fvanhoe.  This 
Splendid  series  of  novels,  thrown  off  with  an  ease  and 
rapidity  without  parallel,  marks  the  high  tide  of  hi-  genius. 
Those  which  follow  are  on  a  somewhat  lower  level,  but  the 
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abundar.  I   '  production  was  hardly  diminished.     The, 

ndi        i   ■    ■  .  illowed  in   1820;  Keniltoorth 

md    I  in    1821;    Th<   Fortunes  of  Nigelin  1822; 

,    Durward,  and   St.  Konon  » 

M       i;i  [  .,/,,  in  ISL'i:  77..   Fate  o/  tni   ''"'- 

in  1825;  and  II !«toe&,  written  in  the  midst  of  im- 

in  1826.    77;.'  Chronicle)  oj  '/<<  ' '•< :/"'• 

(1st  and  2d  scries)  followed  in   1*27  and  1828.     4nw   •' 
.  ...    Tales  of  My  Landlord  (4th  series)  in 
.,11,1  i<;l  close  the  long  list. 
The  georet  "I'  Hi.'  author  of   Waverley,  although  known 
ne  and  confidently  oonjeotured  by  almost  everj  one, 
,,  acknowledged  until  after  the  bankruptcy  of  Con- 
.  .  thi  Ballantynee  had  rendered  even  a  formal  con- 
oealmenl  no  longer  possible.     Early  in  1826,  Constable  was 
I  to  stop  payment,  and  the  Ballantynes,  including 
Scotl  as  partner  in  the  house,  being  olosely  connected,  failed 
fur  n  i.-iv  targe  amount    The  humiliation  to  Scott  was 
indescribable,  bul  be  met  tli<-  trial  with  remarkable  strength 
:,n  1  dignity.     The  most  liberal  ..Hits  of  assistance  were 
ma  le  t  i  him  by  friends  and  admirers,  among  them  one  of 
£30,000  from  an  anonymous  correspondent,  but  ho  firmly 
declined  them  all.    He  refused  to  take  any  advantage  of  cir- 
cumstances whioh  might  have  freed  him  from  the  claims  of 
his  creditors,  butinsisted  thai  they  should  stand,  and  pledged 
the  labor  of  bis  future  life  to  the  payment  of  these  debts. 
He  at  once  entered  upon  that  course  of  untiring  industry 
in  writing  new  works  and  in  the  republication  of  the  old 
with  notes  and  prefaces  which  enabled  him  within  a  few 
years  to  pay  to  his  oreditors  £40,000,  and  to  put  things  in 
such  shape  that  soon  alter  his  death  the  principal  of  the 
whole  was  paid  by  his  executors.      It  was  a  tremendous  ex- 
ertion, and  it  cost  him  bis  life.    In  1830  alarming  symptoms, 
whieli  had  appeared  die  preceding  year,  were  followed  by 
a  paralytic  attack,  from  whioh  he  partially  recovered.     In 
Apr..  1831,  the  shock  was  renewed,  and  in  September  he 
left  Abbotsford  for  the  Continent,  a  great  part  of  which  he 
had  never  visited.    Wordsworth  commemorated  this  de- 
parture, and  gave  form  and  expression  to  the  universal 
feeling  of  sadness  and  hope,  in  one  of  his  most  beautiful 
sonnet' : 

"  A  trouble,  not  of  clouds  or  weeping  rain, 

Nor  01  the  Setting  sun's  pathetic  light, 

Engendered,  hangs  o'er  Eildon's  triple  height: 
spirits  of  power  assembled  there  complain 
For  kindred  power  departing  from  their  sight ; 
While  Tweed,  best  pleased  in  chanting  a  blithe  strain, 
Saddens  his  voice  again  and  yet  again. 
Lift  up  your  hearts,  ye  mourners!  for  the  might 
(it  the  whole  world's  good  wishes  with  him  goes  ! 
I'.l.'ssiuu's  and  prayers,  in  nobler  retinue 
Thau  sceptred  king  or  laurelled  conqueror  knows, 
Follow  this  wondrous  potentate.    Be  true, 
Ye  winds  ,,!'  ocean,  and  thou  midland  sea, 
Wafting  your  charge  to  soft  Parthenope!" 
The  admiralty  furnished  him  a  ship  of  war,  on  which  he 
proceeded  to  tbo  Mediterranean,  touching  at  Malta,  and 
thence  going  to  Naples.     Hero  his  mind  almost  entirely 
gave  way,  and  he  hurried  homeward  as  rapidly  as  possible, 
Stopping  for  a  few  weeks  in  London,  and  reaching  Abbots- 
ford  in  July,  ls;(2.     He  died  Sept.  21,  and  on  the  26th  was 
buried   in   the  grounds  of   Dryburgh  Abbey:    Mrs.  Scott 
had  died  in  1826.     His   four  children,  two   sons   and  two 
daughters,  survived  him,  but  none  are  now  living.     Anne, 
bis  younger  daughter,  died  in  London,  at  the  house  of  Mr. 
Loekhart.  May  2  1,  1833,  and  Sophia  I  Mrs.  Lockhart),  four 
years   later.     Walter,   the  oldest   son,    major  of  the   15th 
Hussars,  died  childless  in  India,  and  Charles,  unmarried, 
died  in  Persia.    Sett's  character  was  in  the  highest  degree 
manly,  open,  tolerant,  and  kindly.     "  He  died,"  said   Mr. 
G      It. lie,  "a  great  man,  and,  what  is  more,  a  good  man. 
He  has  left  US  a  double  treasure — the  memory  of  himself 
and  the  possession  of  his  works.     Both  of  them  will  en- 
dure."   Nor  will  one  withhold  assent  from  the  judgment  of 
Thomas  Carlyle:  "  No  sounder  piece  of  British  manhood 
was  put  together  in  that  eighteenth  century  of  time.  .  .  . 
Adieu.  Sir  Walter,  pride  of  all  Scotchmen  !  take  our  proud 
and  last  farewell." 

There  is  no  room  in  a  short  article  like  this  to  attempt  a 
critical  estimate  ol  the  geniue  of  Scott,  or  of  the  worth  of  his 
contributions  to  the  literature  ,,i  his  :lLCC.,  or  of  his  influence 
on  the  honor  and  fame  .,|  his  native  land.  His  works,  both 
in  poetry  and  in  prose,  notwithstanding  some  adverse  criti- 
cism, have  taken  their  place  among  the  classics  of  the  Eng- 
lish language— a  place  whiob  they  will  not  be  likely  to  lose. 
Of  the  standard  editions  ,,f  his  works,  probably  the  most 
complete  and  discriminating  list  i-  to  be  found  in  Allibone's 

I'      I  of  Authors.     Extended  memoirs  of  Scott  have 

been  written  by  David  Vedder,  William  Weir,  George  Al- 
lan, and  i  in  the  /•;,..;/,■.  Britann.)  by  William  Spalding.  But 
the  -real  work  on  the  author  and  the  man.  and  one  of  the 
best  pieces  of  biography  in  any  language,  is  the  Life  by 
his  son-iu-law,  Lockhart.  S.  C.  Brown. 


Scott  (Wii.i.t.VM  Bell),  brother  of  David,  b.  in  Scot- 
I.,,!,!  about  1810;  became  a  distinguished  painter  and 
archteologist  and  headmaster  of  the  government  school  of 
design  at  Newoastle-on-Tyne ;  wrote  poems  at  an  early 
age:  published  Hades,  and  other  Poems  (1839),  The  Year 
of  the  World,  a  Philosophical  Poem  (1846),  a  memoir  of 
his  brother  David  (1850),  Antiquarian  Gleanings  ill  the 
North  of  England  (in  quarto  numbers,  1849-51 ),  Chorea 
Sancti  Vili  (1851),  Poems  (1854),  Half-hour  Lectures  on 
the  History  and  Practice  of  tht  Fine  and  Ornamental  Ann 
i  186]  |,  Albert  Diirer,  his  Life  and  Works  (1869),  and  an- 
other volume  of  Poems  (1875),  with  beautiful  illustrations 
exeouted  by  himself,  and  aided  his  brother  in  his  illustra- 
tions to  Bunyan's  Pilgrim's  Progress.  After  more  than  a 
generation  of  neglect  the  poems  of  William  Bell  Seott  are 
now  (1875-76)  recognized  by  W.  M.  Rossetti,  the  London 
Aihenmum,  and  other  good  authorities  as  worthy  of  a  high 
rank  in  modern  literature. 

Scott  (Winfield),  b.  in  Dinwiddie  co..near  Petersburg, 
Va.,  June  13,  1786;  educated  at  William  and  Mary  College; 
studied  law,  and  was  admitted  to  the  bar.  In  18U8  (May 
II)  he  accepted  an  appointment  as  captain  of  light  artillery, 
and  was  ordered  to  New  Orleans,  where  a  year  later,  for 
disrespectful  allusion  to  the  conduct  of  his  superior  officer 
I  den.  Wilkinson  i.  he  was  suspended  by  a  court-martial  for 
one  year,  rejoining  his  command  at  Baton  Rouge  in  the 
fall  of  1811.  Promoted  to  be  lieutenant-colonel  June,  1812, 
he  ujs  sent  to  Philadelphia  to  organize  troops  for  the  field, 
but  on  application  was  ordered  to  the  Niagara  frontier,  re- 
porting to  Gen.  Smyth  Oct.  4.  near  BufTalo.  The  attack  on 
Oucon'stown  occurred  Oct.  13;  Scott,  declining  to  serve 
under  Col.  Van  Rensselaer,  his  junior,  did  not  participate 
in  the  carrying  of  the  heights  and  battery,  but  Van  Rens- 
selaer being  wounded,  Seott  was  now  ordered  across  to 
lake  command,  and  the  battle  was  fought  by  him.  After 
a  gallant  resistance  he  was  overpowered,  and,  the  militia 
refusing  to  cross  to  his  support,  he  was  obliged  to  surrender 
with  his  command.  Held  a  prisoner  until  Nov.  4,  he  was 
exchanged  Boon  after.  In  Mar.,  1813,  he  was  appointed 
adjutant-general  with  the  rank  of  colonel,  and  the  same 
month  attained  the  colonelcy  of  his  regiment.  Reporting 
with  his  battalion  to  Gen,  Dearborn  on  the  Niagara  frontier 
in  -May,  be  led  the  advance  in  the  assault  on  Fort  George* 
May  27,  where  he  was  severely  wounded  by  the  explosion 
of  a  powder  magazine,  but  first  to  enter  the  work.  In  June 
he  commanded  the  rear-guard  in  the  retreat  from  Stony 
Creek  to  Fort  George,  and  in  connection  with  the  navy 
made  the  descent  on  Burlington  and  York  in  September. 
In  Oet,ober  he  joined  Gen.  Wilkinson's  army  in  Western 
New  York,  hut  the  enterprise  on  Montreal  being  abandoned, 
he  was  ordered  to  Washington,  and  in  Mar.,  1814,  promoted 
to  be  brigadier-general.  Reporting  to  Gen.  Brown  at  Buf- 
falo,  l.e  established  a  camp  of  instruction,  and  entered  upon 
the  improvement  of  the  drill  and  discipline  of  the  troops 
with  great  zeal,  bringing  them  to  a  condition  of  consider- 
able efficiency  when  (July  3,  1814)  the  river  was  crossed 
and  Fort  Erie  captured.  Pursuing  the  retreating  army, 
the  battle  of  Chippewa  (which  see)  ensued  July  5,  in  which 
Scott  greatly  distinguished  himself;  the  battle  of  Ltxnv's 
Lane  (which  see)  next  followed  I  July  25),  where  Scott  was 
severely  wounded  after  having  had  two  horses  shot  under 
him.  He  was  now  (July  26)  promoted  to  be  major-general, 
and  Congress  voted  him  a  gold  medal.  He  was  disabled 
by  his  wound  until  October,  when,  but  partially  recovered, 
he  was  ordered  to  Baltimore,  then  again  threatened  :  thence 
to  Washington,  where  he  was  engaged  as  president  of  a 
board  on  infantry  tactics  and  of  a  court  of  inquiry  in  the 
case  of  Gen.  Winder.  Declining  to  act  as  secretary  of  war, 
he  sailed  for  Europe  in  July,  1815,  returning  the  following 
year,  and  soon  after  was  married  to  Miss  Maria  Mayo  of 
Richmond.  In  1818  he  commenced  the  preparation  of 
General  Regulations  ></  the  Army,  and  in  1826  his  System 
if  Infantry  ami  Rifle  Tactics,  Ordered  to  the  North-west 
in  the  Black  Hawk  war,  he  arrived  just  after  the  defeat 
of  the  Sao  Indians  at  Bad  Axe  (Aug.  2),  which  virtually 
ended  the  war.  During  the  nullification  troubles  (1832- 
33)  Scott  was  ordered  to  South  Carolina,  where,  by  a  con- 
ciliatory policy  and  delicate  management,  a  collision  be- 
tween the  "  nulliliers  "  and  the  U.  S.  troops  was  prevented. 
His  next  service  was  in  Florida  and  the  Creek  Nation 
against  the  Indians,  but  being  charged  by  Gen.  Jesup 
with  dilatoriness,  he  was  superseded  by  that  officer,  and  a 
court  of  inquiry  ordered,  which  resulted  in  a  verdict  of  ae- 
quittal  and  approval  of  Scott's  conduct.  The  Canada  bor- 
der troubles  (1837—38)  next  demanded  his  attention,  fol- 
lowed in  1838  by  the  duty  of  emigrating  the  Cherokee  In- 
dian- to  the  upper  Arkansas,  and  in  1840-41  he  was  en- 
gaged in  Maine  during  the  disputed  territory  controversy, 
conducting  the  management  of  each  of  these  delicate  and 
important  duties  with  great  judgment  and  success.  In 
June,  1841,  he  succeeded  to  the  command  of  the  army  as 


SCOTTICISMS— SCREW   PROPELLER. 


151 


gen eral-in -chief.  In  the  war  with  Mexico  he  was  ordered 
in  Nov.,  1846,  to  take  command.  Assembling  his  troops 
at  Lobos  Island,  from  whence  he  inovod  in  transports  in 
February,  a  landing  was  effected  (Mar.  9)  at  Vera  Cruz. 
The  place  was  at  on^-c  invested  on  the  land  side,  and  sur- 
rendered, together  with  the  castle  of  San  Juan  d'UUoa, 
Mar.  29.  (See  Vera  Cruz.)  The  battle  of  Cerro  Gordo 
(which  sec)  was  fought  Apr.  18,  and  Jalap  a  occupied  next 
day ;  Worth's  division,  in  advance,  occupied  Pucbla,  where 
it  was  joined  by  Scott  with  the  reserve  by  the  end  of  Maj  . 
Awaiting  reinforcements  and  supplies,  the  army  was  de- 
layed here  until  August,  on  the  7th  of  which  month  the 
advance  was  resumed  with  10,738  men.  The  battles  of 
Contreras,  Churubusco,  and  San  Antonio  (see  Churubusco) 
were  fought  Aug.  10-20,  and  on  the  24th  an  armistice  was 
concluded  and  negotiations  entered  into  between  commis- 
sioners. Failing  to  agree  upon  terms,  operations  were  re- 
sumed Sept.  7,  and  on  the  8th  the  battle  of  Muuvo  del  Rey 
(which  see)  was  fought;  the  heights  of  Cn  A  PtTLTEPEc(  which 
see)  were  carried  Sept.  13,  as  well  as  the  San  Cosine  and 
Belen  gates  of  the  City  of  Mexico,  the  army  entering  the 
next  day  (Sept.  14).  A  contribution  of  $150,000  was  levied 
on  the  capital,  and  taxation  for  revenue  imposed  to  the 
amount  of  $70,000.  The  sum  of  §118,000  was  sent  by  Scott 
to  Washington  to  serve  as  the  basis  for  the  establishment  of 
an  army  asylum.  The  Guadalupe-Hidalgo  treaty  of  peace, 
signed  by  the  commissioners  Feb.  2,  1S48,  was  ratified  by 
Congress.  Declining  the  proffered  presidency  of  the  Mex- 
ican republic,  Scott,  having  been  superseded  by  (Jen.  W.  (). 
Butler,  and  a  court  of  inquiry  ordered  in  his  case,  arrived 
in  New  York  May,  184S.  Congress  in  March  had  extended 
to  him  a  vote  of  thanks  and  authorized  a  gold  medal.  In 
June  he  was  a  candidate  for  nomination  in  the  Whig  con- 
vention which  nominated  Gen.  Taylor  for  the  Presidency. 
In  1852  he  received  the  nomination  from  the  Whig  party, 
but  was  signally  defeated  by  Franklin  Pierce,  carrying  but 
four  States — Vermont,  Massachusetts,  Kentucky,  and  Ten- 
nessee— though  receiving  a  large  popular  vote.  In  1855 
the  rank  of  lieutenant-general  by  brevet  was  conferred 
upon  him.  In  1859  he  was  sent  to  Puget's  Sound  to  ar- 
range the  difficulty  caused  by  the  occupation  of  San  Juan 
Island  by  Gen.  Harney. 

Though  too  infirm  to  undertake  the  conduct  of  the  army 
in  the  great  civil  war,  Gen.  Scott  unhesitatingly  threw  the 
weight  of  his  influence  in  favor  of  his  government,  and  in 
the  exciting  events  preceding  actual  hostilities  rendered 
important  service.  On  Nov.  1,  1861,  he  was  retired  from 
active  service,  but  without  reduction  of  pay  or  allowances. 
He  published  his  Autobiography  in  1864.  I),  at  West  Point 
May  29,  1866.  G.  C.  Simmons. 

Scot'ticisms  are  words  and  expressions  proper  to  the 
Teutonic  speech  of  North  Britain,  with  which  literary  Eng- 
lish is  often  corrupted,  particularly  in  parts  of  the  U.  S.  oc- 
cupied by  a  population  derived  from  Scotland  and  North 
Ireland.  Sir  Walter  Scott  carefully  excluded  them  from 
his  works  as  he  discovered  them,  but  suddenly  for  "  sudden- 
ness" remains;  and  attention  was  called  to  them  by  John 
Sinclair,  M.  P.,  in  his  Observations  on  the  Scottish  Dialect 
(1782).  (See  also  Jamieson,  Diet,  of  the  Scottish  Lang.,  re- 
vised ed.  1867.)  In  lecturing,  George  Combe  used  pate  for 
"  head  :"  a  reviewer  detects  a  traveller  as  Scotch  from  the 
expression,  "  We  were  not  long  of  finishing  our  breakfast ;" 
and  in  the  IT.  S.  wo  may  trace  a  Scotch  ancestry  by  expres- 
sions like  aliunde?  ("under"),  backset  (''relapse"),  be- 
grudge ("  grudge  "),  bladherskite  (*'  babbler  "),  big-coat 
(Kgreat-eoat")j  bore-tree  ("elder"),  bowl  ("basin"),  bulli- 
ray  ( to  use  abusive  language),  chap  or  chappie  ("  fellow  "), 
check  (slight  repast),  chuck  ("throw"),  clash  (slanderous 
talk),  draw  cuts  ("lots"),  a  cut  of  yarn;  foment  ("oppo- 
site"), glasses  ("spectacles"),  a  gone  man,  not  a  hait 
("whit"),  heel  ("ruddle"  or  "red  chalk"),  killogue  (to 
"pint"),  no  objections  ("objection"),  red  ("comb  out") 
the  hair,  a  redding  comb;  red  up  ("arrange")  a  room; 
Sabbath  (Sunday);  ecrunti/  ("stunted");  so  ("as")  soon 
as,  used  by  Hume;  slippy,  storm-staid,  summons  (summon), 
sundown  ("  sunset "),  swap,  swingle~treet  tantrum,  a  tin 
("tin  cup");  what's  your  u-ill,  trap  (to  get  the  place  of 
a  higher  pupil  by  a  correct  answer!,  and  many  others. 
Some  of  those  are  also  Irish,  a  dialect  which  seems  to  have 
given  us  clerk  (a  pack  of  cards),  renig  or  renegue  (  "  revoke  " 
at  cards),  and  perhaps  nitker  ("neither"),  as  well  as  the 
archaic  nayther.  S.  S.  Haldeman. 

Scottish  Language  and  Literature.  See  Eng- 
lish Language  and  Lite  rath  be. 

Scottow  (Joshua),  b.  in  England  in  1615;  came  to 
Boston,  Mass.,  in  1634;  became  a  captain  of  militia,  was 
confidential  agent  of  La  Tour  in  his  negotiations  with  the 
colonial  government  1654  57.  D.  at  Boston  Jan.  20, 1698. 
Author  of  Old  Men's  Fears,  etc.  (1691),  and  A  Narrative 
of  the  Planting  of  the  Massachusetts  Colony,  etc,  (1604). 


Scott  River,  p. -v.  and  tp.,  Siskiyou  co.,  Cal.     P.  I  Hi. 

Scotts'boro,  p.-v.  and  tp.,  cap.  of  Jackson  co.,  Ala., 
on  the  Memphis  and  Charleston  R.  R.,  has  2  churches, 
good  schools,  2  newspapers,  1  steam-mill,  several  cotton- 
gins,  and  3  hotels.     P.  of  v.  357  ;  of  tp.  1443. 

A.  Snodgrass,  Ed.  "Herald." 

Scotts'burg,  p.-v..  eap.  Scott  co.,  Ink.  on  Jeffer- 
sonville  Madison  and  Indianapolis  R.  R.,  79  miles  S.  of 
the  latter  place.  It  was  laid  out  in  1873,  and  has  2 
churches,  good  schools,  1  newspaper,  3  hotels,  and  several 
large  mills  and  shops.  Principal  business,  manufacturing 
lumber  and  barrel-staves.      P.  about  500. 

John  II.  J.  Sierp,  Ed.  "Scoi  r  Co.  Democrat." 

Scott's  Creek,  p.-v.,  Jackson  co.,  X.  C.     P.  529. 

Scotts'ville,  p.-v.,  Bibb  co.,  Ala.     P.  955. 

Scottsville,  p.-v.,  cap.  of  Allen  co.,  Ky.     P.  217. 

Scottsville,  p.-v.,  Wheatland  tp.,  Monroe  co.,  N.  Y. 
P.  119. 

Scottsville,  p.-v.  and  tp.,  Albemarle  co..  Va.,  79  miles 
W.  of  Richmond,  on  James  River,  has  5  churches,  2  pub- 
lic schools,  1  bank,  I  newspaper,  2  hotels,  and  I  large  mill. 
Principal  business,  farming.     P.  of  v.  3-S8 ;  of  tp.  5994, 
Dawson  &  Mahoney,  Eds.  "Courier." 

Scott  Valley,  tp.,  Siskiyou  co.,  Cal.     P.  1259. 

Scott'ville,  p.-v.  and  tp.,  Macoupin  co.,  111.     P.  1440. 

Scotus  (Duns).     See  Duns  Scotus. 

Scotus  (Johannes).     See  Euigena. 

Sco'ville  (Joseph  A.),  b.  in  New  York  in  1811  ;  was 
long  engaged  in  journalism  in  his  native  city,  where,  dur- 
ing tiie  war,  he  was  correspondent  of  the  London  Herald 
and  Standard  over  the  signature  "Manhattan,"  and  be- 
came clerk  of  the  common  council.  I),  in  New  York  June 
25,1864.  Author  of  The  Adventures  of  Clarence  Bolton, 
or  Life  in  New  York,  Marion  (London,  3  vols.,  1864), 
Vigor  (1864),  and  of  a  work  of  curious  and  entertaining 
research  and  anecdote.  The  Old  Merchants  of  New  York, 
h;l  Walter  Barrett,  Clerk  (1  scries,  1861-66).  * 

Scran'ton,  p.-v.,  cap.  of  Jackson  co..  Miss. 

Scranton,  city,  cap.  of  Lackawanna  co.,  Pa.,  in  Lacka- 
wanna Val.,  150  m.W.  of  New  York.  Founded  in  1840  by  the 
Scrantons,  it  is  now  the  third  city  in  size  and  importance 
in  Pennsylvania.  It  is  the  southern  terminus  of  the  Del- 
aware and  Hudson  Canal  Co.'s  R.  R.,  which  extends  to 
Montreal ;  the  northern  terminus  of  the  Lehigh  and  Susque- 
hanna division  of  Central  R.  R.  of  New  Jersey  and  of  the 
Bloomsburg  division  of  Delaware  Lackawanna  and  West- 
ern R.  R. ;  the  Delaware  Lackawanna  and  Western  It.  R. 
passes  through  it.  A  street  railway  diverges  to  four  parts 
of  the  city.  It  derives  its  thrift  from  the  operations  of 
numerous  collieries  within  its  borders,  from  its  immense 
rolling-mills  and  steelworks,  its  furnaces,  its  ironworks  for 
manufacturing  rails,  locomotives,  and  mining  machinery 
unequalled  in  America.  It  manufactures  brass  and  iron 
castings,  coal  screens  and  sieves,  huge  steam-boilers,  stoves 
and  hollow-ware,  files,  coaches  and  carriages,  silk  fabrics, 
sash  and  blinds,  edge  tools  of  every  kind,  and  turns  wood, 
leather,  sheet  iron,  and  brass  into  useful  contrivances.  It 
has  2  daily  and  o  weekly  papers,  12  banks,  15  incorpor- 
ated companies,  33  churches,  1  nunnery,  1  opera-house,  2 
incorporated  benevolent  institutions,  2  waterworks,  1  gas 
company,  1  public  library,  6  fire  companies  and  3  steam 
fire-engines,  1  driving  park,  and  the  largest  collection  of 
[ndian  stone  relics  in  the  world.  P.  in  18G0, 1)223;  in  1870, 
35,092;  in  1876,  50.000.  II.  Hollister, 

Author  of  "History  of  Lackawanna  Valley." 

Scranton  (Joseph  II.),  b,  at  Madison,  Conn.,  June  27, 
1813;  was  in  early  life  a  clerk  at  Now  Haven;  entered 
into  business  at  Augusta,  Ga.  j  settled  in  the  coal-region 
of  the  Lackawanna  Valley  1S47,  and  with  the  aid  of  other 
members  of  his  family  built  up  the  vast  iron  and  coal  in- 
terest which  has  in  thirty  years  converted  a  country  ham- 
let of  two  or  three  houses  into  the  city  of  50,000  souls 
which  bears  his  name ;  was  successively  for  twenty  years 
the  manager,  superintendent,  and  president  of  I  lie  Lacka- 
wanna Iron  and  Coal  Co.,  and  president  of  railways,  man- 
ufacturing and  banking  institutions.  D.  at  Baden-Baden, 
Germany,  June  (5,  1872. — His  brother,  George  W.,  b.  at 
Madison,  Conn.,  May  23,  1811;  removed  to  Oxford,  N.  J., 
when  eighteen  years  of  age;  engaged  in  the  iron  and  rail- 
road business;  was  one  of  the  founders  of  Scranton,  Pa\, 
president  of  Lackawanna  and  Western  and  Cayuga  and 
Susquehanna  R.  Rs.,  and  member  of  Congress  from  1S59 
until  his  death,  at  Scranton  Mar.  24,  LS61. 

Screain'er,  a  name  given  to  a  South  American  bird 
representing  the  family  PalamedeiDjE  (which  see). 

Screw-Pine.     See  Pandanace-e. 

Screw  Propeller.     See  Steam  Navigation. 
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SCREWS. 


Screws   ["■  Fr.  «r«e],  one  of  the  elementary  mechan- 
ical powei  mposed  of  an   inclined  plane 
wound    Bpirally   around    an   axis   in   what   is  commonly 
teriI11  i   ,                              ral  thread  or  fillet  is  provided  ex- 
r  stem.     In  a  nut  or  hollow  screw 
t]u,  ,!,                ,  ,  yt   i-  provided   upon  the  cylindrie  inner 
oircnmference  of  a  square,  polygonal,  or  other  suitable- 
shaped    block    or   piece.      The   two    varieties   nf  ;htus    are 
mneotion  with  each  other,  that  first  named 
through  the  other.     The  modifications  of 
are   I  10   many  for  enumeration  in  this  brief  ar- 
.,,,  i   their  peculiarities  too  varied  for  extended   de 
q  Q<   e.     Screws  vary  from  the  micrometer  screws 
■  for  graduating  linos,  circles,  and  scales  of  mathemat- 
ical  and  astronomical  instruments   to   the   huge   wooden 
screws  employed  in  the  ruder  kinds  of  hop,  hay,  cotton, 
and  cider-presses,  for  which   latter,  it   may  be  remarked., 
the  wood  of  the  birch  tree  is  commonly  preferred  on  ac- 
count  of  it*   BOlid  strength  and  fineness  of  grain,  which 
give    a    comparatively    smooth     surface    to    the    threads. 
Screws  are  used  for  lifting  weights,  as  in  the  well-known 
screw-jack;  for  compressing  materials,  as  in  the  presses 
above  referred  to;   for  fixing  bodies  together,  as  in  car- 
pentry, joinery,  the  making  of  frames  for  machinery,  and 
manv  other  operations,  and  for  transmitting  motions  from 
one  part  of  a  machine  to  another.     The  size,  proportions, 
and  genera]  construction  of  the  screw  must  of  course  vary 
rding  I  ■  the  purpose  to  which  it  is  to  be  applied.   The 
same  remark  applies  also  to  the  method  by  which  screws 
are  manufactured.     The  best  example  of  a  screw  applied 
to  the  transmission  of  motion  is  found  in  the  common  en- 
gine-lathe,  in    which    a    screw    operates   the    slide-rest  in 
due  ratio  with  the  rotation  of  the  shaft  or  other  article  to 
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be  turned  in  the  lathe.  The  fabrication  of  these  screws 
Bay,  from  five  to  twenty  or  even  more,  was  formerly  a 
complex,  laborious,  and  imperfect  operation,  but  by  the 
use  of  the  engine-lathe,  in  which  the  slide-rest  is  itself 
actuated  by  a  screw,  screws  of  this  kind  an^l  others  of 
similar  nature  may  be  made  with  the  utmost  exactness 
and  accuracy  of  finish,  and  at  a  small  cost  compared 
with  former  methods.  As  an  example  of  the  state  of 
the  art  not  more  than  thirty  years  ago,  may  be  mentioned 
one  of  the  methods  of  originating  screws,  which  was 
simply  to  wrap  a  small  wire  in  close  coils  around  a  larger 
wire,  and  to  take  an  impression  thereof  between  two  pieces 
of  hard  wood,  the  hollow  or  counterpart  thread  thus  in- 
dented in  the  wood  serving  as  a  guide  in  cutting  the  screw. 
One  of  the  most  common  examples  of  the  screw  and  nut 
pure  and  simple  is  that  afforded  by  the  common  carriage- 
bolt.  This  has  a  portion  of  its  shank  or  stem  squared,  in 
such  manner  that  when  fitted  into  a  hole  or  socket  of  cor- 
responding shape  it  will  be  kept  from  rotation,  and  also 
has  on  its  squared  end  a  head  commonly  of  circular  form  ; 
the  opposite  or  cylindric  end  of  the  shank  is  threaded  and 
furnished  with  a  hollow  screw  or  nut;  the  shank  is  passed 
through  suitable  holes  provided  in  the  materials  to  be 
clamped  between  the  head  and  the  nut.  This  simple  form 
of  screw  has  perhaps  100  uses  in  the  arts.  Another  simple 
form  is  the  set  screw,  in  the  use  of  which  the  nut  or  hollow 
screw  is  commonly  tapped  in  the  mass  ;  as.  for  example,  the 
frame  of  a  machine  to  which  something  is  to  be  fixed  by 
the  set  screw.  The  threads  on  screws  like  the  carriage-bolt 
and  the  set  screws  are  formed  by  dies  worked  either  by 
hand  or  machinery,  which  are  gradually  compressed  upon 
the  metal  until  spiral  curves  are  formed  with  the  metal  for 
the  threads  upset  between  them.    The  nuts  or  hollow  screws 


are  formed  by  taps,  which  are  devices  constructed  with 
Bpirally-arranged  teeth,  which  by  being  turned  in  a  hole 
of  suitable  diameter  displace  the  metal  to  form  the  spiral 
screws  with  the  thread  between  them,  in  a  manner  analo- 
gous to  that  by  which  the  threads  are  formed  externally 
upon  the  screws  themselves.  In  screw-hooks,  which  are 
used  for  suspending  pulleys  from  rafters  for  hoisting  hay 
with  horse-pitchforks  and  various  other  purposes,  the 
straight  shank  of  a  hook  is  provided  with  a  deep  thread, 
the  front  surface  of  which  should  be  as  nearly  as  possible 
at  right  angles  tit  the  length  of  the  shank,  in  order  to  secure 
a  firmer  hold  upon  the  wood,  the  requisite  edge  to  the 
thread  being  secured  by  sloping  the  back  thereof;  the 
threads  of  such  screws  may  be  cut  in  a  lathe,  but  greater 
strength  is  secured  by  forging  the  screws  on  the  metal  at 
an  ordinary  (urging  heat,  although  in  some  cases  the 
threads  bave  been  successfully  funned  by  rolling  the  cylin- 
dric shank  Kit  ween  two  suitably-grooved  surfaces;  this 
j. Ian  having  also  been  successfully  adopted  in  the  fabrica- 
tion of  that  variety  of  set  -  Tews  sometimes  used  for  fasten- 
ing planking  and  scantling  together,  the  thread  in  such 
cases  imbi  Iding  itself  in  the  9urface  of  a  hole  of  suitable 
diameter  previously  bored  in  the  wood  for  the  screw. 

Wood-screws— so  termed  l-e/mi  ■■  n-..[  successfully  in 
wood  work,  and  which  most  not  be  confounded  with  wooden 
s  trews — constitute  a  class  h\  themselves,  and  there  arc  i\_-v>- 
articles  that  illustrate  more  clearly  the  gradual  growth  and 
development  experienced  in  every  branch  of  manufacture. 
The  blanks  for  making  wood-screw-  were  formerly  forged 
out  by  nailmakers;  the  next  step  was  the  cutting  of  the 
blanks  from  rolled  round  iron  :  the  heads  were  formed  on 
these  by  pinching  them  while  red  hot  between  dies;  and 
the  threads  were  cut  by  means  of  a  file.  A  great  number 
of  machines,  rude  at  first,  but  gradually  approaching  the 
comparative  perfection  of  the  present  time,  were  devised, 


until  now  the  blanks  are  cut  and  headed  from  coils  of  wire, 
and  being  transferred  to  a  second  machine  have  the  heads 
turned  and  nicked  and  the  shanks  turned  and  threaded  by 
automatic  mechanism,  until  the  screws  drop  complete  into 
a  receptacle.  Until  within  about  thirty  years  the  wood- 
screws  were  blunt  at  the  end,  so  that  a  gimlet-hole  had  to 
be  bored  for  their  reception.  At  the  period  referred  to 
Thomas  J.  Sloan,  an  American  inventor,  originated  the 
gimlet-pointed  screw  now  in  universal  use,  and  devised  the 
machinery  still  employed  in  its  manufacture.  It  is  true 
that  before  him  an  English  inventor  bad  proposed  to  put 
the  tapering  point  of  a  gimlet  upon  the  end  of  the  screw, 
the  pitch  of  this  gimlet-point  being  different  from  that  of 
the  screw  itself.  As  a  consequence,  the  thread  of  the  point 
and  the  thread  of  the  screw  acted  against  each  other,  and 
the  idea  was  futile.  In  the  Sloan  screw  the  pitch  of  the 
body  of  the  screw  was  continued  down  to  the  point;  the 
depth  of  the  thread  and  its  thickness,  but  not  the  pitch, 
being  diminished  to  the  very  extremity  of  the  thread;  it 
was  this  slight  difference  in  shape  that  produced  a  revolu- 
tion in  the  industry,  and  affords  an  example  of  the  im- 
mense industrial  importance  from  changes  that  at  first 
siurht  appear  trivial:  not  only  has  the  screw  itself  been 
made  better,  as  it  requires  no  hole  previously  formed  for  its 
reception,  but  the  machinery  for  making  it  has  been  so  im- 
proved in  comparison  with  that  previously  in  use  that  the 
difference  in  the  first  cost  of  the  crude  material — ;'.  e.  iron 
wire — when  bought  in  large  and  small  quantities,  is  more 
than  the  entire  cost  of  making  the  screws.  A  simple  de- 
vice added  to  the  machine  to  remove  the  slight  bur  left  by 
the  saw  in  cutting  the  nick  in  the  head  of  the  screw  saved 
the  Eagle  Screw  Co.  of  Providence,  R.  I.,  $97,000  in  four- 
teen years — an  index  alike  of  the  value  of  small  inventions 
and  the  magnitude  of  the  screw  manufacture. 

Many  modifications  of  the  wood-screw  have  been  pro- 
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posed  in  recent  years.  Among  these  may  be  mentioned 
Barrett's  screw  (Fig.  1),  patented  in  1873,  which  has  a 
drill-point  in  place  of  a  gimlet-point.  In  the  same  year 
Biswell  &  Chisholl  patented  a  .screw  made  of  Bessemer 
or  homogeneous  steel  wire.  In  the  same  year  Russell 
patented  his  wood-screw  (Fig.  2),  having  a  thread  gradu- 
ally decreasing  from  the  point  throughout  the  whole  of  its 
length.  The  Burdick  screw  (Fig.  3),  also  patented  in 
1873,  was  of  peculiar  form,  having  ovolo  screw-threads  and 
being  provided  with  a  harpoon-point.  The  Matthews 
screw  (Fig.  4)  of  the  previous  year  was  formed  with  a 
smooth  cylindrical  neck,  and  had  no  nick,  and  was  driven 
by  a  kind  of  clamp,  instead  of  by  a  screw-driver.  Will's 
screw  (Fig.  5),  also  patented  in  1872,  had  a  spoon-shaped 
point  for  tapping  the  wood  as  the  screw  was  inserted. 
Stockton  in  1S73  patented  a  hammer-driving  screw  (Fig. 
6),  having  triple  driving-threads  slanting  rectangular  to 
the  core,  with  a  conical  point;  while  Bourn,  also  in  1873, 
roduecd  a  wood-screw  provided  with  a  flattened  point 
aving  a  circular  cutting  edge  (Fig.  7).  Armstrong's 
patent  (1872)  described  a  screw  provided  with  a  nick 
widening  from  the  centre  toward  the  circumference  (Fig. 
8),  to  allow  the  edge  of  the  driver  to  be  pressed  up  and 
wedged  near  the  centre.  Ladd  &,  Corning  the  same  year 
patented  a  wood-screw  provided  with  a  peculiar  cutter  anil 
point,  in  substance  a  combination  of  a  German  twist-bit 
with  the  screw  (Fig.  9),  in  such  manner  as  to  cause  the 
screw  to  cut  its  own  hole  into  the  wood,  instead  of  pressing 
the  latter  laterally.  James  A.  Whitney. 

Scri'ba,  p. -v.  and  tp.,  Oswego  co.,  N.  Y.  P.  3065. 
Scribe  (Augustin  Eugene),  b.  at  Paris  Dee.  24,  1791  ; 
studied  law;  wrote  in  1811  his  first  play,  Lea  Derma, which 
failed;  achieved  his  first  success  in  1816  with  Une  Nvit  de 
la  Garde  nationale,  written  in  connection  with  Delestre 
Poirson  ;  provided  from  1816  to  1820  the  Theatre  de  Vau- 
deville and  the  Theatre  des  Varietes  with  as  many  vaude- 
villes and  small  comedies  with  songs  as  they  could  perforin  ; 
wrote  for  the  Gymnase  between  1820  and  1830  about  ISO 
plays,  mostly  one-act  comedies  of  a  sentimental  or  satiri- 
cal character;  composed,  finally,  from  1830  to  his  death, 
Feb.  20,  1861,  more  than  100  plays  in  three  or  five  acts, 
historical,  satirical,  and  even  tragical,  for  the  Theatre 
Franeaise  and  other  houses,  besides  a  similar  number  of 
opera  librettos  for  Boieldieu,  Adam,  Auber,  Donizetti, 
Meyerbeer,  Verdi,  and  other  composers,  and  some  novels 
and  romances.  Of  his  dramatic  works,  numbering  about 
400  plays,  there  exist  various  collections — one  in  20  vols. 
(1883-37),  and  another  in  26  vols.  (1855-58);  a  collected 
edition  in  50  vols,  is  now  publishing.  Most  of  these 
plays  he  produced  in  connection  with  some  other  play- 
writer — Germain  Delavigne,  Melesville,  Bayard,  Dupin, 
Legouve,  etc. — and  at  one  time,  between  1820  and  1830, 
this  artistic  copartnership  was  organized  in  thorough  busi- 
ness style ;  one  made  the  plot,  another  sketched  the  cha- 
racters, a  third  wrote  the  dialogue,  etc.  After  1830,  how- 
ever, it  became  necessary  to  be  a  little  more  careful  in  order 
to  satisfy  the  public.  In  general,  his  success  was  com- 
plete. For  nearly  forty  years  he  reigned  supremo  in  all 
the  theatres  of  the  world ;  he  was  courted  and  flattered, 
and  he  left  a  large  fortune.  Nor  can  it  be  said  that  his 
success  was  entirely  undeserved;  his  plots  have  a  novelty 
and  originality,  their  movements  an  adroitness  and  rapid- 
ity, and  the  dialogue  an  eloquence  and  piquancy,  which 
always  will  be  of  value ;  but  his  picture  of  characters  is  so 
superficial,  and  of  passion*  and  sentiments  so  untrue,  that 
generally  his  plays  cannot  be  enjoyed.  The  best  are  his 
earlier  one-act  comedies,  such  as  Lee  premiere  Amotirej 
the  worst  are  his  later  historical  dramas  in  five  acts,  such 
as  Bertrand  et  Raton  and  Le  Vcrre  d'Eau.  To  judge  him 
rightfully,  however,  hemustnot  be  compared  with  Sardou, 
who  succeeded  him,  but  with  Diderot  and  Kotzebue,  whom 
he  succeeded.  He  then  appears  as  he  is — in  poetical  re- 
spects a  bungler,  in  theatrical  a  master. 

Scribes  [Heb.  shoterim,  "writers"],  officers  already  in 
existence  among  the  Israelites  in  Egypt  (Ex.  v.  6-19)  and 
in  the  desert  (Num.  xi.  16),  whose  business  apparently  it 
was  to  keep  the  genealogical  registers,  serve  processes,  and 
the  like.  In  Palestine  they  appear  to  have  been  chosen 
from  the  Lcvites  (1  Chron.  xxiii.  4;  2  Chron.  xix.  11; 
xxxiv.  13).  From  the  time  of  Ezra  (fifth  century  B.  r.) 
they  were  expounders  of  the  Law.  In  the  New  Testament 
they  are  generally  named  in  connection  with  the  Pharisees, 
ami  are  noted  for  their  hypocrisy,  ostentation,  and  arro- 
gance. R.  D.  Hitchcock, 

Scrib'ner  (Chari.es),  b.  in  New  York  City  in  1821, 
son  of  Uriah  R.  Scribner,  a  prominent  merchant  and  a 
member  of  an  old  family  of  New  York;  was  educated  at 
New  York  University  and  at  Princeton,  where  ho  grad- 
uated 1810  ;  studied  law  for  three  years,  and  was  admitted 
to  the  bar.  but  never  practised  the  legal  profession ;  began 


the  business  of  book-publishing  in  the  old  "  Brick  Church  " 
in  partnership  with  Isaac  D.  Baker  in  1846,  under  the 
style  of  Baker  &  Scribner.  In  1850,  Mr.  Baker  died,  and 
the  business  was  thenceforth  carried  on  in  Mr.  Seribner's 
name.  Among  the  works  he  successfully  brought  out  may 
be  enumerated  those  of  Donald  G.  Mitchell,  N.  P.  Willis, 
Prof.  Guvot,  Dr.  J.  G.  Holland,  G.  P.  Marsh,  Drs.  Bush- 
ncll,  Schaff,  Noah  Porter,  and  W.  G.  T.  Shedd.  In  1870 
Scribner'e  Magazine  was  established.  D.  at  Lucerne, 
Switzerland,  Aug.  26,  1871. 

Scriptures,  Holy.  See  Bible,  The,  by  Prof.  W. 
G.  Sumner,  A.  B. 

Scri'ven,  county  of  E.  Georgia,  on  Savannah  and 
Ogeechee  rivers,  has  a  level  sandy  surface,  largely  covered 
with  pine  timber,  and  is  traversed  by  Central  R.  R.  of 
Georgia.  Staples,  Indian  corn,  sweet  potatoes,  and  cot- 
ton.    Cap.  Sylvania.     Area,  540  sq.  m.     P.  9175. 

Scrive'ner  (FRF.nERirK  Henry  Ambrose),  LL.D.,  b. 
at  Bermondsey,  England,  Sept.  29,  1813;  graduated  at 
Trinity  College,  Cambridge,  1835;  was  for  many  years 
master  of  classical  schools,  especially  that  at  Falmouth, 
where  he  was  also  incumbent  of  a  church  1S46-61,  since 
which  time  he  has  been  rector  of  Gerrans,  Cornwall.  He 
has  taken  a  high  rank  in  the  philological  criticism  of  the 
New  Testament;  has  published  valuable  editions  of  the 
Greek  Testament  (1860)  and  of  the  Codex  Bezie  (1864),  a 
Full  Collation  of  the  Codex  S'inaiticus  irith  the  Received 
Text  of  the  New  Testament  (1863),  and  the  Cambridge 
Paragraph  Bible,  irith  the  Text  Revised  and  ft  Critical  In- 
troduction prefixed  (1873)  ;  is  author  of  a  Plain  Introduction 
to  the  Criticism  of  the  New  Testament  (1861  ;  2d  ed.,  revised 
and  enlarged,  1874),  and  other  works  of  kindred  character ; 
was  appointed  one  of  the  company  of  revision  of  the  au- 
thorized version  of  the  New  Testament  1870,  and  was 
granted  a  pension  from  the  civil  list  1872,  "in  recognition 
of  his  services  in  connection  with  biblical  criticism." 

Scrive'ner's  Pal'sy,  or  Writer's  Cramp,  a  de- 
rangement of  the  motor  nerves  of  the  fingers  and  thumb 
of  the  right  hand,  caused  by  over-exercise  with  the  pen, 
combined  with  inattention  to  the  mechanism  of  the  arm. 
It  may  also  attack  musicians,  milkers,  seamstresses,  shoe- 
makers, and  others  who  employ  to  excess  the  same  nerves, 
but  is  then  generally  known  by  other  special  names,  such 
as  "cobbler's  spasm."  It  is  frequently  attended  with 
spasmodic  and  uncontrollable  movements  of  the  fingers. 
It  should  be  treated  with  tonics,  particularly  iron,  and 
galvanism  has  been  employed  with  good  effect. 

Scrofula  [Lat.  scro/a,  "a  breeding  sow,"  swine  being 
affected  by  a  similar  disease];  also  known  as  Struma 
(from  Lat.  strucre,  to  "  build  "),  since  the  lymphatic  glands 
are  enlarged  in  this  condition.  Persons  of  the  lymphatio 
temperament  are  most  liable  to  develop  the  marked  symp- 
toms of  struma  or  scrofula.  Scrofula  is  hereditary  in  many 
families.  In  many  other  persons  it  arises  de  novo  from 
bad  hygiene  and  regimen,  especially  in  children  when  rap- 
idly developing.  Disordered  digestion,  uncleanly  skin, 
deficient  clothing,  foul  air,  are  its  causes.  Many  symptoms 
of  disordered  blood-states  formerly  grouped  as  scrofulous 
are  now  distinguished  as  having  definite  causes.  Eczema, 
though  often  an  exponent  of  struma,  is  as  often  due  to 
other  causes — nervous  influences,  rheumatic  taint,  gastric 
and  intestinal  derangements.  The  scrofulous  person  is 
light-complexioned,  the  skin  is  white,  the  body  often 
full,  or  even  obese,  but  the  muscles  soft  and  flabby.  In  the 
child  the  head  is  large  relative  to  the  body,  the  eyes  full 
and  white,  the  teeth  white,  tending  to  fracture  and  early 
decay.  The  chest  often  lacks  symmetry,  the  breast-bone 
prominent,  the  bones  of  the  arms  and  legs  often  are  unduly 
long,  with  prominent  bulbous  extremities.  Such  conditions, 
more  advanced,  constitute  the  "rickets."  The  chief  cha- 
racteristic of  scrofula  is  the  susceptibility  of  the  glandular 
system.  Either  persistently  or  with  every  slight  impair- 
ment of  health  the  glands  of  the  neck,  groin,  abdomen,  etc. 
become  indurated  and  enlarged.  Such  swellings  may  be 
evanescent  or  leave  permanent  indurations.  The  glands 
of  the  neck  frequently  are  so  engorged  with  "  scrofulous  " 
exudative  matter  that  it  becomes  "eascatcd" — a  state  of 
fatty  degeneration — or  actually  suppurates,  producing  scrof- 
ulous abscess.  Scrofula  is  not,  then,  a  definite  specific  dis- 
ease, but  a  condition  of  serious  perversions  of  the  nutritive 
qualities  of  the  blood,  and  resulting  affections  of  the  various 
tissues  and  organs  of  the  body.  Enlarged  glands,  moist 
skin  diseases,  superficial  abscesses,  unsymmetrical  develop- 
ments of  the  teeth,  nails,  and  bones  are  some  of  its  mani- 
festations. Inherited  scrofulous  taint  may  remain  latent 
until  developed  by  depressing  sickness.  Thus,  measles,  a 
harmless  disorder  in  robust  children,  is  hazardous  when 
struma  lurks  in  the  system.  The  bottle-fed  infant  and  tho 
foundling  are  more  often  scrofulous  than  the  nursed,  home- 
reared  child.     The  mucous  and  serous  surfaces  are  very 
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liable  to  disease  in  struma,— subacute  and  tubercular 
meningitis,  hydrocephalus,  chronic  bronchial  catarrh,  diar- 
rhoea and  cholera  infantum,  ami  marasmus.     The  relation 

rofola  and  the  pulmonary  tuberculosis  of  adults  is  dis- 
puted.  That  strumous  and  scrofulous  persons  are  very  liable 

i  elop  plit  In  sis  is,  ami  bos  :iiw;i\  s  been,  generally  con- 

i.  very  prominent  pathologists  to-day  regard  scrof- 
ula and  tuberculosis  as  separated  only  in  degree.  The  dis- 
covery by  the  microscope  that  yellow  tubercle  is  merely  "oas 

"  or  Tally  metamorphosed  matter,  and  gray  tubercle  an 
exudation  or  deposit  rather  than  a  definite  structure,  sup- 
ports this  view.  The  disastrous  effect  of  pulmonary  tubercle 
depends  largely  upon  the  preceding  low  blood-state,  largely 
upon  the  close  structure  and  functional  disturbance  of  the 
lung  invaded.  Simon  terms  scrofula  the  Boil  for  tubercle; 
Wilks  calls  scrofula  a  primary  tubercle,  a  secondary  form 
of  a  common  disease.  A  majority  of  oasi  a  of  pulmonary 
consumption  are,  however,  disconnected  with  scrofula  or 
struma,  the  resull  of  preceding  inflammatory  processes  in 
the  pleura,  bronohial  tubes,  or  Lung-tissues.  The  treatment 
of  -  trofula  i-  hygienic  and  nutritive — warm  clothing,  bath- 
ing, friction  to  the  skin,  pure  air,  correct  rich  diet,  special 
articles  of  diet,  as  the  hydrocarbons  or  fats  and  prepara- 
tions of  phosphates.  Iron,  iodine,  and  arsenical  prepara- 
tions act  as  alteratives  to  reduce  glandular  enlargements. 
E.  Darwin  Hudson,  .1  b.  Revised  by  Willaud  Parker. 
Scrophularia'cese  [from  Scrophularia,  one  of  the 
genera],  an  important  natural  order  of  gamopetalous  ex- 
Ogenona  plant-,  of  nearly  Kin  genera  and  2000  species, 
mainly  herbs,  natives  of  nearly  all  parts  of  the  world.  It 
is  characterized  by  the  bilabiate  or  more  or  less  irregular 
corolla,  didynamous,  or  by  suppressive  diandrous  stamens, 
two-celled  ovary,  and  mostly  indefinitely  numerous  seeds, 
containing  a  small  and  narrow  embryo  in  copious  albumen. 
Bitterish,  BOmowhat  acrid,  emetic,  or  narcotic  and  sedative 
properties  prevail,  but  the  only  plant  of  medicinal  import- 
ance is  foxglove  (  Digitalis  purpurea),  which  is  also  com- 
monly cultivated  for  ornament.  Other  plants  of  the  order 
largely  cultivated  for  ornament  are  snapdragon,  CnJrruln- 
tin,  Pentstemon,  Mimulus3  Veronicat  and  one  tree — namely, 
Pavtonia  of  Japan.  Asa  GRAY. 

Scrub'grass,  tp.,  Venango  co.,  Pa.     P.  997. 

Scru'ple   [Lat.  scntpulus,  a  "  small  stone"],  in  apothe- 
caries' weight,  is  one-third  of  a  drachm,  20   grains,  the 
1    ih    part   of   the  pound   Troy.     The   Romans   gave   the 
name  ecrupulum  to  the  ^jth  part  of  any  standard  unit  of 
measure. 

Scud'der  (Horace  Elisha),  b.  at  Boston,  Mass.,  in 
1838  :  graduate  I  at  Williams  College  1858  ;  was  for  several 
years  editor  of  77/.  Riverside  Magazine  (Cambridge,  1867 
.*•-■'/.).  and  became  a  resident  of  New  York  City  1875,  de- 
voting himself  to  literature.  Author  of  Seven  Lilt!,'  People 
and  their  Friends  |  L862),  Dream  Children  ( L863),  Life  and 
Letters  of  David  ('"it  Scudder  (  L864),  Stories  from  nig  Attic 
(1869),  and  other  works  for  the  young. 

Scudder  (John),  M.  D.,  b.  at  New  Brunswick,  N.  J., 
Sept.  .",  1793  ;  graduated  at  Princeton  1811;  became  a 
physician  in  New  York,  where  he  was  house-surgeon  to  the 
city  hospital  :  abandoned  an  extensive  practice  to  devote 
himself  to  missionary  work;  studied  theology ;  was  ordained 
1819  in  the  Dutch  Reformed  Church;  was  a  missionary 
physician  of  the  A.  B.  C.  F.  M.  at  Tillipally,  Ceylon,  1820- 
39,  after  which  he  was  transferred  to  the  Madras  mission; 
spent  several  years  (1842-46)  in  the  TJ.  S.,  visited  the  Cape 

of  <■ I    Hope  for  his  health   1SJ4,  and    d.  at   Wynberg, 

Smith  Africa,  dan.  13,  1853.  Author  of  several  publica- 
tions on  missionary  subjects'.  His  labors  in  the  establish- 
ment of  hospitals  and  schools  in  India  were  very  successful. 
Hi-  ren  children,  eight  sons  and  two  daughters,  all  became 
missionaries  in  India;  most  of  them  are  also  physicians. 
(See  his  Memoir,  by  Rev.  J.  B.  Waterbury.) 

Scudery',  or  Scuderi,  de  (Madeleine),  commonly 
i  ailed  M  ldemoiselle  S<  udeiiy,  h.  at  Havre  June  15,  1607; 
was  educated  in  Paris;  became  one  of  the  most  conspicu- 
ous figures  in  the  literary  circle  of  the  I  Intel  Rambonillet, 
and  acquired  greai  celebrity  bj  her  romances,  Ibrahim  (4 
vols.,  I 'ill  I,  Artamine,  on  !■  Grand  Cyrus  (  10  vols.,  1649), 
Ctitu  (IH  vols.,  L65fi),A£manitfe(8vols.,  1660), etc. ;  formed, 
after  the  reunions  of  the  Hotel  Rambouillet  had  been  broken 
up  by  the  disturbances  of  the  Fronde,  a  salon  of  her  own, 
frequent*  1  bj  the  queen  and  the  princes.  D.  at  Paris  June 
2,  1701.  honored  and  loved,  though  her  celebrity  had  gone. 
In  artistic  respects  .-he  has  hardly  made  an\  thing  but  blun- 
ders, but  her  work  was  nevertheless  not  bad  or  useless.  In 
u  time  of  confusion  and  violence,  when  brutal  passions  and 
gross  sensuality  defied  every  moral  or  social  rule,  .-he  placed 
bofore  tho  public  a  picture  of  the  most  watery  sentimental- 
ism,  the  tamest  mora!  correctness,  the  flattest  social  elegance. 
The  stronger  elements  of  the  French  civilization,  such  as 


the  Port  Koyalists,  Bossuet,  Boilcau,  etc..  condemned  and 
ridiculed  her,  for  they  saw  that  what  she  offered  was  simply 
the  opposite  extreme  to  the  reigning  ideal  of  the  age.  But 
people  in  general  were  struck  by  the  contrast.  They  found 
in  her  books  a  help  against  their  own  brutality,  a  refining 
ami  elevating  enthusiasm.  To  read  one  volume  of  one  of 
these  romances  or  ('••m->  nations  or  Entretiens  is  very  a  in  us- 
ing, and  throws  a  stream  of  electric  light  on  Les  Pitvieuses 
ridionles  and  Lea  Femtnee  eavantea  by  Moliere. 

Scu'do  [It.  for  "shield  "],  a  coin  of  Italy,  now  equal 
to  five  lire  or  francs,  and  nearly  equivalent  to  our  dollar. 
Many  different  scudi  have  been  struck  by  the  numerous 
powers  which  have  prevailed  in  Italy,  and  their  values  are 
extremely  various. 

ScuTfletown,  p. -v..  Laurens  co.,  S.  C.  P.  1797. 
Sctlll'illg,  rowing  with  one  oar  (called  a  scull)  in  each 
hand.  The  principles  of  the  art  of  sculling  are  very  simi- 
lar to  those  of  Rowing  (which  see).  The  main  difference  is 
in  the  '•  finish  "  of  the  stroke.  Instead  of  drawing  the  hands 
Up  to  the  chest  at  the  end  of  the  stroke,  they  are  drawn  down 
past  the  sides  to  the  waist,  thus  bringing  the  sculls  grad- 
ually out  of  the  water,  instead  of  lifting  them  out  suddenly. 
Among  nautical  men,  sculling  means  a  peculiar  way  of 
propelling  a  boat  by  the  rotation  of  a  single  oar  at  the  stern 
of  a  boat.  It  is  only  used  occasionally  and  for  short  dis- 
tances. G.  L.  Rives. 

Scul'pin,  a  name  having  reference  to  the  spines  of  tho 
skull,  and  given  to  various  species  of  acanthopterygian 
fishes  belonging  to  the  family  Cottidfie.  They  arc  distin- 
guished by  the  rather  stout,  club-shaped  body  and  large 
head,  the  spines  with  which  the  head  is  armed,  and  the 
naked  or  simply  rough  body;  the  mouth  is  quite  large. 
They  are  very  destructive  to  other  fishes  and  are  a  nuisance 
to  the  angler.  The  common  sculpins  of  the  Atlantic  sea- 
board are  species  of  the  restricted  genus  Coitus  (or  Aoon- 
thoeottus  of  Girard).  The  best  known  are  the  Gottus  oeto- 
decem-spinosus,  which  is  the  most  southerly  species,  and  the 
Cottus  grosnlandicun,  which  is  the  most  common  N.  of  Cape 
Cud.  The  name  deep-water  sculpin,  or  sea-raven,  is  applied 
to  the  Hemitripterus  acadianue.  On  the  Pacific  coast  the 
name  is  applied  to  corresponding  species  of  the  same  genus. 
The  species  are  rarely  or  never  used  as  food  except  by  the 
Greenlanders  and  the  very  poor.  Theodore  Gill. 

Sculpt'tire  [Gr.  yXd^eiv,  Lat.  scvlptura ;  Xt.scidtura; 
Fr.  sculpture  :  tier.  Bildkauerkunst],  the  art  of  carving  in 
stone,  marble,  or  wood,  or  of  casting  in  metal,  figures  of 
men  and  animals,  whether  in  the  round  or  in  relief".  The 
term  is  much  extended,  so  as  to  embrace  the  carving  of 
ornament  whether  of  natural  or  of  conventional  forms,  the 
engraving  of  gems,  and  even  engraving  upon  metal — the 
word  sculpsit,  lie  "  carved"  or  "sculptured  it,"  being  con- 
tinually affixed  to  the  name  of  the  engraver  on  steel  or 
copper.  But  within  the  limits  of  this  article  we  can  only 
consider  sculpture  in  the  higher  and  more  usual  applica- 
tion of  the  term.  For  the  rest,  the  art  of  engraving  upon 
metal  and  wood  has  already  been  fully  treated  in  these 
pages  (see  Engraving);  another  branch  of  the  subject  is 
treated  under  Architecture,  while  tho  articles  Gem  and 
Cameo  will  bo  found  to  give  the  gist  of  all  that  is  known 
on  the  subject  of  engraved  stones. 

It  is  now  believed  that  the  statues  of  the  sheik  Ra-em- 
ke,  of  Schafra  (or  Chephren),  and  of  Ra-hotep  and  his 
wife  or  sister,  Nefer-t,  discovered  by  Mariettc-Bey  atSakka- 
rah,  are  the  oldest  statues  in  existence.  The  first  of  these, 
and  the  most  remarkable,  is  of  cedar-wood,  the  second  is 
of  diorite,  and  the  other  two  are  of  limestone.  The  statue 
of  the  sheik  Ra-cm-k6  is  the  least  ancient  of  the  four.  It 
is  ascribed  by  Mariette  to  the  fifth  dynasty  (b.  C.  -J951). 
Next  above  it  in  antiquity  is  the  statue  of  Chephren  (fourth 
dynasty,  E.  c.  4235).  The  oldest  are  the  figures  of  Ra- 
hotep  and  Nefer-t  from  the  pyramid  of  Maidoum  (third 
dynasty,  r.  c.  4449).  Those  who  know  Egyptian  sculpture 
only  by  the  later  examples  of  the  art,  when  it  was  sub- 
jected to  the  deadening  and  formalizing  influence  of  hie- 
ratic ideas,  can  with  difficulty  believe  in  the  greater  antiq- 
quity  of  these  statues  discovered  by  M.  Mariette,  seeing 
how  much  more  they  are  pervaded  by  a  sense  of  life,  and 
how  much  more  closely  they  are  modelled  after  nature. 
M.  Francois  Lenormant  has  remarked  that  art  in  Egypt 
appears  to  have  followed  a  contrary  direction  in  its  devel- 
opment from  that  of  any  other  country  whose  art  is  known 
to  ;;s.  Other  nations  began  with  purely  sacerdotal  art,  and 
only  subsequently  and  by  slow  degrees  attained  to  the  imi- 
tation of  nature.  The  Egyptians  are  the  only  people  who 
began  with  following  nature  and  ended  by  becoming  the 
slaves  of  convention.  In  these  Sakkarah  statues  the  bodies 
have  much  of  the  stillness  and  immobility  familiar  to  us  in 
Egyptian  sculpture,  although  in  even  the  modelling  of  the 
limbs  and  in  a  certain  warmth  of  the  contours  there  is 
much  to  praise.     But  it  is  in  the  expression  of  the  faces 
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that  we  find  the  most  to  admire.  Life  has  hardly  ever  been 
bitter  rendered  than  in  the  face  of  the  sheik,  with  its  per- 
vading benevolence,  where  the  artist  has  known  how  to 
give  the  effect  of  a  smile  without  our  being  able  to  ascribe 
it  to  any  one  feature  of  the  face.  It  is  a  genial  radiance,  far 
removed  from  the  grin  of  the  Cypriote  and  Etruscan  fans — 
far  removed,  even,  from  the  smile  which  pursues  us  in  the 
facee  of  that  later  Etruscan,  Leonardo  da  Vinci.  There  are 
dignity  and  breeding,  with  something  of  homely  simplicity, 
in  the  plain  face  of  Nefer-t.  She  is  a  human  being  who 
has  lived  and  suffered  and  enjoyed:  while  in  the  face  of 
Chephren  there  is  a  look  of  good-natured  assurance,  and  a 
turn  about  the  shoulders  and  in  the  set  of  his  head  which 
agreeably  modifies  the  formalism  of  his  attitude,  allowing 
the  spectator  to  rest  in  the  hieratic  symbolism  if  he  will, 
or  to  indulge  a  sympathetic  movement  toward  the  monarch 
as  toward  a  man  and  a  brother.  Two  points  must  be  no- 
tired  even  in  so  brief  a  review  as  this.  One  is,  that  even 
in  our  own  day,  when  so  many  tricks  arc  played  with  marble, 
it  would  be  difficult  to  conceal  and  yet  show  the  contours 
of  the  body  under  drapery  better  than  is  done  in  the  statue 
of  Nefer-t.  Another  is,  that  the  statue  of  Ra-em-ke,  made 
as  it  is  of  cedar  and  mimosa  wood,  is  covered  with  a  thin 
coating  of  stucco,  on  which  the  flesh-tints  were  laid,  the 
eyeballs  formed  of  pieces  of  opaque  white  quartz,  in  the 
centre  of  which  are  inserted  rounded  bits  of  rock-crystal 
to  represent  the  pupils.  Under  each  crystal  is  fixed  a 
shining  nail,  which  indicates  the  visual  point  and  gives  an 
expression  of  life.  Supposing  this  statue  to  have  been  un- 
doubtedly made  at  the  epoch  assigned  to  it,  what  a  notion 
it  gives  of  the  antiquity  of  a  country  where  such  ingenuity 
and  research  had  been  arrived  at  at  an  epoch  already  long 
anterior  to  the  oldest  recorded  dates  of  man's  history  ! 
There  is  nothing  childish  nor  of  the  plaything  order  in 
this  statue  of  the  sheik,  and  those  who  are  disposed  to  sneer 
at  its  pretensions  must  remember  that  its  processes  merely 
antedate  by  a  few  thousand  years  those  which  the  Greeks 
were  delighting  in  when,  according  to  our  judgment,  their 
art  was  in  its  prime.  The  sculpture  of  Egypt  with  which 
we  are  more  familiar  belongs  to  a  much  later  period  than 
that  of  the  ancient  empire  or  Memphian  Egypt.  Of  this 
earlier  period  we  have  only  selected  three  or  four  chief  ex- 
amples in  illustration,  but  M.  Mariette's  discoveries  at  Sak- 
karah  have  been  very  numerous,  and  the  ancient  empire  is 
well  represented  in  its  art-remains.  After  this  era  was 
ended  there  came  a  long  time  of  confusion,  and  it  was  not 
until  the  eleventh  dynasty  (b.  c.  3004),  the  date  of  the 
middle  empire,  or  Theban  Egypt,  that  the  art  of  Egypt 
became  purely  sacerdotal,  and  was  condemned  to  formalism 
and  inanition.  This  was  a  necessary  consequence  of  the 
idea  that  ruled  in  Egypt,  and  that  imbued  the  religion,  the 
polities,  the  laws,  and  the  sciences,  no  less  than  the  arts — 
the  belief  in  a  law  of  immutability  that  made  life  on  this 
earth  one  uninterrupted  being,  without  aspiration,  without 
hope,  without  desire  of  change,  and  with  no  belief  in  the 
possibility  of  change;  and  the  life  after  death  was  equally 
fixed.  The  statues  of  the  gods  and  of  the  kings  only  reflected 
this  passionless,  calm  beatitude.  After  the  order  of  her 
history  settled  down  into  the  hieratic  rule  the  art  of  Egypt 
may  be  briefly  dismissed  as  presenting  only  work  interest- 
ing to  the  archaeologist  and  to  the  historian.  There  was  in- 
deed, after  a  long  period  of  formalism,  a  return  to  the 
greater  naturalness  that  marked  the  earliest  time,  but  this 
was  but  a  flickering  flame  that  soon  gave  out,  and  in  the 
time  of  the  Pharaohs  had  become  utterly  extinct.  The 
sculpture  of  the  Egyptians  is  almost  entirely  unideal,  and 
consists  of  figures  of  the  gods  and  in  portraitures  of  kings 
and  heroes.  As  these  were  objects  of  veneration,  there  was 
little  Bcope  allowed  for  imaginative  treatment,  which  would 
have  disturbed  the  attitude  of  the  worshipper  and  interfered 
with  the  st  ibility  of  the  legend.  It  was  the  story  of  Byzan- 
tine repression  in  the  history  of  the  art  of  painting  applied 
to  sculpture.  The  priests  dictated  everything — not  only  the 
subjects,  tho  style,  the  sentiment,  but  even  the  processes — 
and  the  result  was  a  despotic  uniformity  during  long  periods 
Of  time.  The  Egyptians  worked  but  little  in  marble,  pre- 
ferring almost  any  other  material,  a  probable  reason  being 
that  marble  does  not  belong  to  the  country.  Some  of  their 
materials  were  harder  to  work  than  marble,  and  would  al- 
most defy  the  appliances  of  our  own  mechanical  time.  But 
in  Egypt  time  and  labor  were  all  the  machinery  they  had, 
and  they  COSl  nothing  in  that  laud  of  long  life,  of  even 
climate,  and  of  superabundant  food.  They  cost  nothing 
but  human  muscle  and  human  tears.  The  Egyptians  had 
rather  more  skill  in  hitting  the  expression  of  animal  life 
than  in  getting  human  likeness.  The  cat,  tho  fox,  the  hawk 
were  well  designed  by  them,  though  only  the  heads  of  these 
animals  are  represented  as  covers  to  the  jars  that  contain 
their  mummies.  This  is  worth  Doting,  as  the  Greeks  and 
Romans  only  in  a  few  instances  did  anything  worth  naming 
in  this  field. 


Next  in  antiquity  to  the  Egyptian,  and  more  interesting 
because  it  had  so  much  greater  influence  in  shaping  the  art 
of  other  nations,  is  the  Assyrian  sculpture.  Except  when 
introduced  into  other  countries  merely  as  a  fashion — as  it 
was  into  Italy  in  the  later  days  of  the  Roman  empire — 
Egyptian  sculpture  was  neither  copied  nor  sought  for 
outside  its  own  country.  It  had  no  interest  for  other 
people,  no  attraction.  This  may  have  been  owing  to  the 
isolated  position  of  the  country,  and  to  its  being  out  of  the 
beaten  track,  for  it  is  difficult  for  us  to  prefer  the  Assyrian 
sculpture,  even  as  art,  to  that  of  Egypt.  There  is  a  gro- 
tesqueness  about  it,  an  affectation,  a  look  as  if  the  authors 
of  it  wanted  to  do  something  great  and  did  not  know  how, 
besides  a  grossness  and  vulgarity  in  tho  type,  that  repel  us 
from  the  art  of  Nineveh  and  Babylon.  But  we  find  As- 
syrian architecture  and  sculpture  influencing  first  Cyprus, 
tlou  Western  Asia  Minor,  then  Greece;  and  in  each  of  these 
countries  the  study  of  its  art  begins  with  a  time  when  As- 
syrian forms  are  everywhere  suggested.  It  was  not  until 
1S12  that  the  discoveries  of  M.  Botta  at  Nineveh  enabled 
us  to  sec  that  the  art  of  Assyria  is  not  derived  through  the 
works  of  other  peoples,  but  as  they  themselves  produced 
it;  and  tho  discovery  was  one  of  the  most  important  of  our 
times.  The  colossal  bulls,  the  bas-reliefs  of  kings,  with  all 
their  battles,  hunting-scenes,  and  episodes  of  court  life, 
enable  us  to  read  their  history  almost  as  clearly,  though 
not  indeed  with  such  minuteness,  as  we  can  that  of  the  old 
Egyptians  on  their  painted  and  sculptured  walls.  But  the 
art  of  Assyria  is  rude  and  unideal,  and  far  behind  that  of 
Egypt  in  real  grandeur  and  refinement  of  expression.  The 
finest  specimen  of  Assyrian  sculpture  is  the  bas-relief  of 
the  wounded  lioness,  transfixed  with  darts,  dragging  her- 
self along.  Nothing  grander  in  its  way  than  this  has  ever 
been  produced  in  the  world.  Rut  in  the  portrayal  of  man 
the  Assyrian  failed.  His  Nimrod  is  not  a  hero;  he  is  only 
a  combed  and  curled  Assyrian  bull. 

Greek  sculpture  had  its  rude  beginnings  in  the  island  of 
Cyprus,  and  tho  light  spread  thence  along  the  shores  of 
\>ia  Minor  and  the  islands  of  the  /Egean  to  the  peninsula, 
where  it  had  its  splendid  culmination  in  Athens.  In  the 
Metropolitan  Museum  in  New  York  we  may  see  in  the 
Di  Cesnola  collection  the  influences  at  work  that  were  to 
join  themselves  together  and  produce  a  new  sculpture  that 
should  recall  none  of  them  in  its  perfected  examples.  It 
took  many  hundred  years,  and  thousands  of  workmen  labor- 
ing in  schools  or  associated  in  the  carrying  on  of  great  pub- 
lic works,  to  produce  the  mass  of  work — good,  bad,  and 
indifferent — that  was  to  form  the  public  taste,  create  a  pub- 
lic interest  in  art,  and  finally  make  possible  the  appearance 
of  sculptors  who  had  learned  in  ways  unknown  to  them- 
selves to  distil  in  their  alembics  the  pure  essence  of  beauty 
out  of  a  wilderness  of  roses  with  all  its  various  loveliness 
and  with  all  its  irregularities,  freaks,  and  abnormal  growths. 
European  museums,  public  and  private,  are  crowded  with 
the  evidences  of  Greek  and  Asian-Greek  skill  in  sculpture, 
their  delight  in  form  showing  itself  not  only  in  their 
Sculpture  proper,  but  in  their  architectural  ornament,  their 
coins,  their  vases.  Every  city,  every  town,  every  district, 
had  its  productive  centres,  and  they  varied  in  innumer- 
able ways.  As  far  back  as  Homer  it  is  evident  that  tho 
most  delicate  as  well  as  sumptuous  taste  prevailed,  and 
was  recognized  as  taste — made  a  part  of  the  feelings  of 
the  common  people.  It  was  out  of  this  supenrrmndance 
that  the  final  perfection  came;  and  it  is  because  we  have 
it  no  longer  that  there  is  no  longer  perfect  sculpture  pro- 
duced anywhere.  In  Greece,  as  in  Egypt,  the  oldest  statues 
seem  to  have  been  of  wood,  and  Dscdalus  is  the  generic 
name  given  to  all  the  early  workers  in  this  kind.  About 
the  years  575  and  525  b.  e.  we  begin  to  hear  of  carvers  of 
stone,  of  modellers  in  clay,  of  engraving  on  metal,  and 
even  on  gems,  and  of  casting  statues  in  bronze.  This 
points  to  a  growing  commerce  and  intercourse  with  older 
people;  and  from  this  time  down  we  hear  of  progress  in  all 
directions.  Soon  the  Parian  marble  began  to  be  worked, 
and  once  the  discovery  made  of  this  most  beautiful  of  all 
the  materials  in  which  the  sculptor  can  work,  the  progress 
toward  perfection  was  rapid.  Rut  progress  was  not  limited 
to  one  material.  The  Greeks  sought  perfection  in  all 
directions;  and  this  universality  of  skill,  which  makes  a 
Greek  coin,  a  Greek  vase,  a  Greek  ornament  of  the  best 
periods  almost  equal  in  artistic  value,  is  another  reason  for 
the  perfect  inn  they  attained  in  sculpture.  Artistically,  tho 
people  were  developed  on  every  side,  and  the  atmosphere 
was  pervaded  with  creative  talent  as  well  as  with  the  power 
to  enjoy  the  productions  of  talent.  The  statues  from  the 
pediment  of  the  temple  at  -Egina,  now  in  Munich,  the  later 
found  marbles  from  Selinus,  now  in  Palermo,  with  the 
earlier  coins  and  vases,  enable  us  to  trace  the  progress  of 
the  Greek-speaking  peoples  from  the  infancy  of  art  to  a 
point  where  a  higher  flight  was  not  only  possible,  but 
might  be  looked  for  with  confidence.     That  higher  flighty 
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in  which  the  las!  perfection  was  reached,  is  found  in  the 
jonlpl  Parthenon,  in  the  Venue  of  Milo,  and  in 

.,!,,;,   j  s  whioh  have  but  one  defect— their 

\crv  perfection.  I  or  thej  stand  at  the  gates  of  Endeavor 
with  drawn  swords,  and  "Thus  tar,  and  no  farther,"  on 
their  lips  for  the  ehildren  of  men.  This  is  one  reason 
why  sculpture  lags  bo  Far  behind  painting — that  man, 
bavin  omplished  in  that  field  the  impossible, 

mi  room  for  aspiration, and  iill  that  has 
bei  11  or  nearly  all.  is  the  t'rnit  of  slavish  imita- 

mii  .ii  ion  that  unconsciously nlds  itself  after 

what  ii  admires.  The  mosl  famous  Creek  Bonlptor  of  tho 
was  Phidias,  horn  at  Athens  about  188  B.  c.  He 
ii  iei  ui  bronze,  in  ivory,  in  marble.  The  most 
famous  of  the  works  nserihed  to  him — tor  much  of  what  is 
commonly  asserted  with  regard  to  him  is  clouded  with 
doubts  :nv  the  sculptures  of  the  Parthenon,  the  statues  of 
the  pediment,  the  high  relief  of  the  metopes  ami  the  low 
relief  oi  the  frieze,  tad  a  statue  of  the  Olympian  Jove  at 
Elis,  made  of  ivory  and  gold.  The  greater  part  of  the 
sculptures  of  the  Parthenon  were  brought  to  England  by 
Lord  Elgin,  and  are  now  in  tlo  i — ession  of  the  English 
government;  they  are  deposited  in  the  British  Museum. 
Others  are  owned  by  the  French  government,  and  are  in 
the  Louvre.  The  years  immediately  following  Phidias 
produced  a  swarm  of  sculptors.  This  was  the  necessary 
consequence  of  the  appearance  of  a  man  of  genius,  not  the 
least  of  n  hose  functions  it  is  to  develop  the  talent  that  lies 
ah  nit  him  ami  give  it  employment.  The  temples  nt  .Egina, 
at  Phigaleia,  at  Belinus,  could  not  have  created  a  revolu- 
tion ;  they  were  merely  temples  amid  a  host  of  temples,  and 
differed  from  them  only  by  having  served  as  a  frame  for 
Boulptures  whose  chief  value  is  that  they  show  us  how  the 
Parthenon  was  prepared  for.  But  Phidias  appeared,  and 
immediately  every  latent  talent,  every  hiding  genius,  sprang 
to  light.  Assyria  and  Egypt,  Cyprus  ami  Rhodes,  thins 
and  Samos,  lhvdalus  ami  Rhrecus,  were  as  if  they  had 
never  been.  Certain  names  have  come  down  to  us  of  this 
golden  time,  distinguished  from  the  crowd  of  names  that 
are  only  empty  sounds — Polycletus  of  Sicyon  ;  Myron  of 
Eleutherae  in  Boeotia,  famous  for  his  brazen  heifer;  Scopas 
of  Paros  :  the  Athenian  Praxiteles:  Lysippus  of  Sioyon. 
We  have  the  nanus  of  the  works  executed  by  these  artists, 
and  plentiful  details  about  their  influence  on  their  contem- 
poraries and  their  characteristics,  with  anecdotes,  epigrams, 
historical  data,  and,  with  all,  the  fewest  possible  proofs  that 
we  possess  any  of  their  works  except  in  copies.  Still,  these 
copies  are  in  most  eases  so  beautiful  that  though  we  are 
not  always  sure  they  represent  the  statues  whose  names 
they  hear,  yet  we  cannot  conceive  of  works  more  perfect; 
they  themselves  create  the  standard  by  which  we  must  judge 
them. 

The  Romans  did  not,  so  far  as  we  know,  produce  a  single 
sculptor  of  eminence,  hut  they  had  taste  enough  and  sense 
enough  to  know  tho  value  of  Greek  sculpture,  and  they 
filled  their  temples,  palaces,  private  houses,  and  public 
squares  with  statues  brought  from  Greece  or  wrought  in 
Italy  by  Greek  workmen.  Greece  and  her  colonies  were 
for  long  years  a  quarry  whence  the  Roman  people  drew 
infinite  riches.  The  Roman  soil  has  in  turn  been  a  quarry 
whence  all  the  states  of  Italy  and  of  modern  Europe  have 
drawn  the  cloud  of  Olympian  gods  and  goddesses  and  stat- 
ues and  hosts  of  famous  men  that  make  their  galleries 
places  of  pilgrimage.  And  yet  it  is  known  that  there  must 
still  he  a  multitude  of  Boulptures  left  in  Greek  and  Asian 
ground.  How  easy  to  believe  it  when  we  know  that  Di 
<>-nola  found  MODI)  statues  heaped  in  the  ruins  of  a  single 
temple,  and  when  we  read  of  the  discoveries  in  Lyeia,  at 
Ephesus,  at  i  tlympia,  at  Carthage,  and  in  the  Troad  ! 

Alter  the  break-up  of  the  Roman  empire,  and  in  the  con- 
fusion that  followed  while  the  barbarians  from  without  and 
the  bourgeois  population  within  were  working  together  to 
construct  a  new  society,  there  was  no  sculpture  worth  men- 
tioning prod  need,  partly  1 ause  the  times  were  not  favorable 

to  the  production  of  art  of  any  kind,  and  partly  because  the 
supply  of  sculpture  left  by  tin-  Romans  was  ample  for  all 
needs.  The  statues  of  the  gods  and  heroes — such  as  had 
not  been  defaced  beyond  all  recognition  by  the  barbarians 
in  their  conquering  fury,  or  by  the  early  Christians  in  their 
fanatic  zeal  (though,  thanks  to  the  reverence  or  the  super- 
stition that  animated  some  pagan  Bpirits,  many  of  them  had 
been  buried  or  walled  up  beyond  the  reach  of  either  icono- 
clast)— such  of  these  statues  as  -till  remained  were  utilized 
in  ornamenting  the  new  buildings  which  were  being  con- 
structed out  of  the  ruined  structures  of  old  Rome;  and  the 
same  use  was  made  of  the  ornamental  carvings,  the  capi- 
tals, and  the  friezes.  The  Baroophaguses  in  which  the  old 
Romans  had  been  buried  were  employed  as  altars  for  the 
Christian  churches  or  served  as  receptacles  for  the  bodies  of 
Christian  bishops  or  princes.  The  sculptures  belonging  to 
the  early  centuries  of  our  era,  even  so  late  as  the  thirteenth 


century,  show  only  a  steady  decline  from  even  the  debased 
standard  of  art  that  prevailed  under  the  later  Roman  em- 
perors. But  in  the  first  years  of  the  thirteenth  century  a 
certain  Nicola  was  horn  in  Pisa  who  was  the  first  to  bring 
sculpture  hack  to  life  again.  He  was  inspired  by  the  study 
of  remains  of  classic  art.  especially,  it  is  said,  by  the  daily 
sight  of  a  sarcophagus  sculptured  by  a  Greek  artist.  Trade 
with  the  East  was  now  enriching  Pisa  as  well  as  other 
Italian  seaports,  and  a  new  zeal  was  stimulating  there,  as 
everywhere  in  the  Peninsula,  the  building  and  adorning  of 
churches,  for  which  trade  was  willing  enough  to  pay  :  so 
that  Nicola  Pisano,  who,  if  he  had  been  a  century  earlier, 
might  have  starved  for  occupation,  now  found  his  talent  in 
universal  demand.  He  is  credited  perhaps  with  a  greater 
Dumber  of  works  than  he  really  accomplished,  but  the  pul- 
pits in  the  cathedrals  of  Siena  and  Pisa  and  the  tomb  of 
St.  Dominie  at  Bologna  are  sufficient  to  prove  bis  power  to 
have  accomplished  all  that  has  been  attributed  to  him.  He 
was  followed  by  a  long  line  of  sculptors — by  his  son  Gio- 
vanni of  Pisa  (d.  1320),  his  pupil  Arnolfo  di  Lapo  (1232- 
1310),  by  Andrea  Pisano,  Andrea  Orcagna,  Lorenzo  Ghi- 
berti,  Donatello.  These  notable  names,  with  a  cloud  of 
others  less  distinguished  or  with  only  a  local  celebrity,  took 
their  light  from  Nicola's  torch,  and  kept  its  flame  alive. 
The  sculptors  more  truly  represent  tbe  spirit  of  the  Italian 
people  than  do  the  painters  who  were  their  contemporaries, 
excepting  only  Giotto,  who  was  more  in  sympathy  with  the 
joy  -in-life  of  the  classic  time  as  opposed  to  the  ascetic 
spirit  that  was  attempted  to  be  forced  upon  his  country- 
men by  the  so-called  Christian  spirit  of  the  time.  Giotto 
and  Nicola  Pisano,  Giovanni  Pisano,  and  Andrea  Pisano 
(what  three  splendid  stars  in  the  little  city's  crown  !)  were 
the  real  beginners  of  the  renaissance  in  art,  and  they  wrote 
the  beauty  of  holiness  all  over  and  about  the  churches  of 
Italy  in  place  of  the  gloom  and  terror  with  which  Eastern 
Christianity  would  fain  have  filled  them.  The  influence 
of  these  artists  continued  very  late;  and  when  Ghiberti  in 
the  year  1402  began  his  first  gate  for  the  Baptistery  of 
Florence,  we  find  him  following  closely  the  spirit  and  the 
arrangement  of  the  gate  which  Andrea  Pisano  had  made 
in  1330  from  designs  attributed  to  Giotto.  By  the  time 
that  Ghiberti  was  ready  to  begin  the  second  gate,  however, 
there  had  been  such  a  change  produced  in  the  spirit  of  the 
time,  and  classicism  had  gained  such  a  mastery,  that  the 
next  period  in  the  history  of  Italian  sculpture  takes  a  new 
departure,  and  looks  back  to  Ghiberti  and  Donatello  as  its 
founders.  Giotto  and  the  Pisani  are  old-fashioned,  antique, 
and  the  new  men  both  in  painting  and  in  sculpture  turned 
their  hacks  frankly  on  the  Galilean,  and  with  Plato  adored 
the  dwellers  on  Olympus.  The  greatest  sculptor  of  the  new 
time  was  Michael  Angelo  (1471-1564),  who  produced  hut 
little,  but  of  that  little  some  part  was  worthy  to  stand  he- 
side  the  greatest  of  man's  creating.  The  statues  of  the 
chapel  of  the  Medici,  the  ( '<ijilives  of  the  Louvre,  the  David, 
the  Moses,  and  the  Madonna  of  Bruges  make  an  inherit- 
ance such  as  no  one  other  man  ever  left  to  the  world.  Other 
sculptors  of  this  late  time  are  Andrea  Verrocehio  (1432- 
88),  Benvenuto  Cellini  (who,  however,  was  hardly  a  sculp- 
tor in  the  true  sense),  Sansovino,  and  Luca  della  Robbia. 
But  the  works  of  these  men  (excepting  Verrocehio),  who 
belong  to  the  times  immediately  preceding  Michael  An- 
gelo, were  the  works  of  a  decline  that  went  forward  with 
such  rapidity  that  the  art  of  sculpture  in  Italy  expired  at 
the  end  of  the  sixteenth  century,  along  with  her  sister  art 
of  painting.  Bernini  (1598-1680),  Algardi  (1583-1864), 
and  Canova  (1747-1822)  each  in  his  turn  attempted  to  re- 
store life  to  the  dead,  but  neither  of  these  had  skill  to  ac- 
complish more  than  a  galvanic  resuscitation.  Bernini  is 
now  laughed  at  by  the  Italians,  who  once  adored  him,  and 
Canova  is  no  more  a  name  to  charm  by.  Bernini  was  all 
sound  and  fury,  signifying  absolutely  nothing.  Canova 
was  theatrical,  affected,  and  vapid,  but  he  had  at  times 
more  refinement  and  sentiment  (though  both  of  an  invalid 
sort)  than  had  been  seen  for  a  long  time;  and  he  not  only 
took  the  fancy  of  the  French,  Italians.  Germans,  and  Eng- 
lish, but  had  a  great  influence,  and  a  most  unhappy  one, 
on  modern  sculpture.  Thorwaldsen.  a  man  of  independent 
genius,  was  shorn  of  much  of  his  strength  by  his  admira- 
tion of  Canova,  and  the  modern  Italians  and  the  English- 
men of  the  last  age  are  all  followers  or  imitators  of  the 
same  sculptor.  Canova's  principal  works  arc  the  lioxem, 
the  Perseus,  the  Cupid  ami  Psyche,  the  Braces.  Besides 
forming  Thorwaldsen.  he  also  influenced  Bartolini.  Dttpre, 
Vela,  and  a  number  of  lesser  men.  whose  productions  seem 
to  condemn  Italy  to  a  mediocrity  in  art  the  more  displcas. 
ing  because  her  past  has  been  so  interesting. 

Contemporary  with  the  new  birth  of  art  in  Italy  was 
the  growth  of  the  art  of  sculpture  in  the  countries  N.  of  tho 
Alps,  where,  hut  chiefly  in  France,  the  building  of  cathe- 
drals and  churches,  many  of  them  among  the  most  im- 
portant of  man's  feats  in  architecture,  gave  an  opportunity 
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for  sculpture  such  as  has  never  been  enjoyed  before  any- 
where out  of  India.  So  much  of  the  religion  that  made  its 
shrines  in  these  cathedrals  came  from  the  East,  so  much  of 
the  ornamentation  of  its  architecture,  with  all  its  sacred 
symbolism,  had  that  origin,  one  may  almost  be  excused  for 
conjecturing  that  the  East,  too,  gave  the  notion  of  cover- 
ing with  statues  the  front  of  these  mountains  of  stone  and 
lining  the  mouths  of  the  cavern  doorways  that  gave  ad- 
mission to  them.  Certainly,  only  Egypt  and  India  show 
the  like;  and  though  in  the  beginning  the  ideals  of  the 
sculptor  have  been  formed  on  reminiscences  of  late  Roman 
work,  such  as  has  been  left  by  them  in  the  provinces  they 
once  ruled,  yet  soon  an  independent  spirit  was  manifest, 
and  the  so-called  Gothic  sculpture  showed  itself  a  new 
thing  on  the  face  of  the  earth,  the  first  untaught,  unfettered 
school  of  workers  that  had  appeared  since  tho  old  Greek 
days.  The  French  sculptors  of  the  thirteenth  and  four- 
teenth centuries  were  freer  even  than  the  Italians  of  the 
same  date  from  classic  influence,  and  succeeded  better  than 
they  in  creating  an  original  school.  Besides,  their  work 
was  far  greater  in  bulk,  and,  explored  and  studied  as  it 
has  been  by  scholars  and  lovers,  is  only  as  yet  known  in 
part.  Nor  was  its  merit  ever  fully  analyzed  and  done  jus- 
tice to  until  the  appearance  in  1806  of  vol.  viii.  of  Viollet- 
le-L>uc's  Dictionary  of  Architecture,  where,  under  the  head 
of  "  Sculpture,"  we  have  an  exhaustive  treatise  on  the 
subject  of  the  mediaeval  sculptures  in  France,  accompanied 
by  illustrations.  The  Gothic  architecture  began,  as  is  now 
known,  in  France — where  even  in  its  decline  it  was  love- 
lier than  it  was  anywhere  else  in  its  perfection — and  from 
thence  it  spread  westward  into  England,  eastward  into 
Germany,  and  southward  into  Spain.  In  each  of  these  coun- 
tries— but  notably  in  England — it  produced  much  exquisite 
sculpture,  but  the  greater  part  of  it  has  perished  in  these 
three  countries,  and  even  in  France  comparatively  little 
remains.  In  Germany,  in  the  fifteenth  century,  some  in- 
teresting works  were  executed  in  stone  and  metal,  chiefly 
by  artists  of  Nuremberg:  the  tomb  of  St.  Sebald,  the 
masterpiece  of  Peter  Vischer,  the  Beautiful  Fountain  with 
its  statues  by  Sehb'nhofer,  the  Sticrament-honne  of  Adam 
Kraft,  are  works  of  a  peculiar  character,  in  which  the  art 
is  more  curious  than  beautiful,  and  which,  in  spite  of  the 
romantic  interest  that  has  gathered  about  them,  as  about 
almost  everything  connected  with  Albert  Diirer's  city,  yet 
must,  we  fear,  be  admitted  to  belong  to  a  period  of  decline. 

If  the  history  of  sculpture  were  being  written  here,  or 
only  a  sketch  of  it  even  had  been  attempted,  it  would  have 
been  necessary  to  follow  in  detail  the  list  of  sculptors  in 
each  country  from  the  time  of  tho  Renaissance  down  to 
our  own  day.  It  would  have  been  obligatory  on  us  to 
show  how  sculpture,  having  remained  dormant  in  England 
for  over  two  centuries,  at  last,  after  some  feeble  effort  at 
revival,  did,  as  it  were,  smile  in  her  sleep  when  John  Flax- 
man  came.  There  was  hardly  power  enough  in  him,  how- 
ever, sweet  as  his  spirit  was,  to  rouse  her  to  full  life,  and 
what  he  could  not  do  was  surely  not  to  be  done  by  Banks 
or  Nollekens,  or  even  in  our  own  day  by  Gibson,  by  West- 
macott,  by  Foley,  or  by  McDowell.  The  art  of  sculpture 
in  England  has  never  mounted  so  high  as  Canova  or  Thor- 
waldsen,  and  from  end  to  end  of  England  not  one  master- 
piece of  statuary  exists  created  by  English  hands. 

In  France  things  have  been  better;  and  indeed  France 
is  the  only  country  where  the  spirit  of  the  Renaissance 
survived  in  art.  John  of  Bologna,  born  at  Douai  in  the 
fifteenth  century,  left  the  greater  part  of  his  work  in  Italy 
— all  the  world  knows  his  Mercury — but  other  Frenchmen 
dowered  their  own  country.  Jean  Goujon  (1530-72),  Jean 
Cousin,  and  Germain  Pilon,  his  contemporaries,  gave  an 
accent  to  French  seulpturo  which  they  themselves  learned 
from  Italian  art,  and  which  Benvenuto  Cellini  himself  had 
perhaps  done  much  to  teach  them.  These  artists  and  their 
pupils  and  followers  found  employment  in  the  decoration 
of  the  chateaux  and  palaces  which  in  their  time  were  ris- 
ing all  over  France,  and  in  the  erection  of  sculptured  arch- 
itectural tombs — a  fashion  directly  borrowed  from  Italy — 
over  kings,  warriors,  and  princes.  They  were  followed 
after  a  long  interval  by  men  who  made  statues  only,  with- 
out reference  to  where  they  are  to  be  placed — a  practice 
which  has  since  their  day  become  universal.  In  the  sev- 
enteenth century  we  have  Puget,  Coysevox,  Girardon,  the 
brothers  Coustou,  whose  work  is  their  own,  alike  in  its  de- 
fects and  its  excellences,  but  it  never  rises  to  tho  highest 
level  nor  gives  any  essential  reason  for  being.  In  fact,  it 
would  seem  that  this  age  had  nothing  to  say  that  it  thought 
worth  the  saying,  for  all  its  utterances  in  art  and  literature 
are  those  of  one  who  talks  for  talk's  sake.  Eater  in 
the  eighteenth  century  we  havo  tho  name  of  Hondon, 
whose  statues  of  Voltaire  and  Washington,  with  his  busts 
of  Moliere  and  Rousseau,  have  given  him  immortality  as 
a  portrayer  of  character.  The  Voltaire  is  indisputably 
one  of   the  finest  and   most   original  of    modern    works. 


Another  famous  name  is  that  of  Rude,  the  author  of  the 
bas-relief  on  the  Arch  of  Triumph,  The  Departure  ;  and 
Banc,  the  sculptor  of  animals,  just  dead,  made  himself  the 
greatest  fame  that  has  yet  been  achieved  in  that  field. 
France  has  shown  distinguished  activity  in  the  art  of 
sculpture,  and  a  multitude  of  clever  works  have  been  pro- 
duced by  her  artists;  but  sculpture  lives  only  by  architec- 
ture and  by  monumental  works,  and  without  them  dwin- 
dles down  inevitably  into  the  pretty,  the  temporary,  the 
merely  ornamental. 

The  history  in  Germany  has  been  the  same  as  in  France, 
except  that  Germany  never  had  so  much  life  nor  such  ful- 
ness of  life  in  her  artistic  world  as  were  in  France,  and  her 
list  of  great  men,  as  well  as  of  little-great  men,  is  thin 
and  poor  compared  with  that  of  her  western  neighbor. 
Rauch  and  Rietschel  are  distinguished  names,  hut  their 
work  has  only  superior  science  and  skill  to  mark  it  as 
Stan&ing  at  all  above  that  of  the  hundreds  of  craftsmen 
that  in  Germany,  as  all  over  Europe  and  in  America,  mould 
clay,  chip  marble,  and  melt  bronze  in  obedience  to  what 
may  be  called  the  demands  of  trade. 

In  America  it  has  been  little  better,  but  it  is  fair  to  say 
that  outside  of  France  no  country  has  produced  more  re- 
spectable work  in  sculpture  than  our  own  within  the  short 
period  of  her  national  existence,  leaving  out  of  consider- 
ation the  names  of  Canova,  Thorwaldsen,  and  Flaxman. 
These  were  not  men  of  genius,  and  America  has  produced 
no  man  of  genius  in  sculpture;  but  the  talent  of  these 
three,  and  their  industry,  aided  by  the  wealth  of  their  clients 
and  their  largo  employment,  climbed  higher  than  that  of 
our  best  men  has  been  able  to  climb.  It  may  be  doubted 
whether  we  shall  accomplish  much  more  in  sculpture  in 
our  next  hundred  years  than  we  have  done  in  the  first,  for 
it  is  no  longer  tho  custom  to  call  upon  sculpture  to  fill  out 
the  shortcomings  or  add  to  the  beauties  of  architecture,  and 
the  spare  commissions  of  governments,  with  the  uncertain 
employment  of  private  persons,  make  it  difficult  for  the 
sculptor  to  find  a  field  of  work.  Yet  with  all  these  obsta- 
cles we  have  yet  at  the  end  of  fifty  years — for  it  is  about 
fifty  years  since  the  first  statue  was  cut  in  marble  by  an 
American—  produced  a  few  names  that  deserve  not  to  be 
wholly  forgotten.  Horatio  Greenough,  Hiram  Powers, 
Thomas  Crawford,  Henry  Brown,  Erastus  Palmer,  Thomas 
Ball,  Quincy  Ward, — these  are  the  names  of  men  who, 
though  they  cannot  take  any  very  high  place  among  the 
illustrious  artists  of  the  world,  yet  have  labored  faithfully 
to  show  their  love  of  art,  and  deserve  at  least  the  honor  of 
having  made  a  solid  platform  on  which  future  artists  can 
build  more  shining  works.  Clarence  Cook. 

Snip.     See  Porgy. 

Scuppaug.     See  Porgy. 

Scup'pernong,  tp.,  Tyrrell  co.,  N.  C.     P.  1121. 

Scur'vy  [Lat.  scorbutus,  a  hybrid  word  from  a  Scandi- 
navian root,  scorb,  and  the  Latin  termination  -utua]f  a  dis- 
eased blood-state,  induced  chiefly  by  prolonged  privation  of 
fresh  vegetable  and  animal  food.  Although  not  exclusively 
a  sailor's  malady,  its  ravages  have  been  most  disastrous  at 
sea,  devastating,  previous  to  this  century,  the  navies  and 
merchant  marine  of  all  nations.  Pizarro's  squadron  in- 
cluded 2700  men,  of  whom  but  100  survived.  Ships  were 
often  lost  adrift  at  sea,  the  crew  unable  to  work  and  per- 
ishing. Anson's  English  fleet  in  1742  in  nine  months  lost 
026  out  of  961  men.  The  chief  cause  of  this  pest  of  the 
marine  was  the  exclusive  diet — salt  meat  and  hard,  dry 
bread,  with  impure  and  deficient  drinking-water — upon 
which  sailors  subsisted  during  prolonged  voyages.  Expo- 
sure to  cold  or  to  tropical  heat,  fatigue,  and  the  unsanitary 
and  foul  condition  of  ships  contributed  to  the  development 
of  scurvy.  As  early  as  1617,  Wodall  recorded  the  virtues 
of  lemon-juice  in  curing  this  disease,  and  in  isolated  cases 
its  use  and  a  vegetable  diet  saved  the  crews  so  treated. 
But  not  until  the  latter  half  of  the  eighteenth  century  were 
improved  ship  hygiene  and  vegetable  diet  at  sea  enforced. 
Thus,  only  thirty  years  after  Anson's  fearful  loss.  Capt. 
Cook  sailed  on  a  three  years' voyage  around  the  world,  los- 
ing but  one  man  by  disease.  Parry  in  three  polar  expedi- 
tions of  a  year  and  a  half  and  two  years'  duration  lost  only 
7  men  out  of  334.  To-day,  scurvy  is  almost  unknown  at  sea, 
but  it  occurs  occasionally  on  land,  in  garrisons  and  prisons, 
and  in  communities  suffering  from  starvation.  All  of  the 
symptoms  of  scurvy  are  directly  connected  with  the  impov- 
erished, impure  state  of  the  blood.  The  fibrine  of  the  blood 
is  less  and  its  coagulability  decreased:  the  salts  of  soda 
are  lessened,  tho  red  corpuscles  are  dark,  poorly  oxygen- 
ated, and  tend  to  disintegrate.  All  parts  of  the  body  aro 
correspondingly  ill  nourished.  The  face  is  cachectic  and 
sunken,  the  body  emaciated,  the  limbs  arc  feeble  and  seem 
unduly  heavy.  Tho  gums  become  dark,  bloody,  relaxed, 
and  spongy.  Thero  is  an  early  tendency  for  the  vitiated 
blood  to  escape  from  its  vessels — an  occurrence  favored 
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both  by  its  thinned  consistency  and  by  the-  changed  nutri- 
tion o  rv  walls.  At  first, mulberry-colored,  pur- 
ple .  .1  variable  site  appear  on  the  legs,  later  on  the 
-a  mere  transudation  of  serum  and  blood-pigment  in 
Boluti  :  ie  epidermis.  Later,  larger  purple  spots 
;.,  ,ii'  upon  a  tough,  indurated,  leath- 
ery base,  due  to  effusion  of  bl I  in  quantity  beneath  the 

true  skin  -»r  between  superficial  muscles,  infiltrating  and 

dating  in  the  minute  interspaces  of  the  connective 
i  pal  shea  are  painful  to  touch;  they  may  be- 

t   bloody  blebs  or  of  ulcers.     Bloody  serum 

..Urn  i  ansudes  into  the  pleural  cavities,  embarrassing  the 

al  ion  ;  also  into  the  pericardium,  peritoneum,  and  the 

es  of  the  joints.  M  Bloody  flux,"  or  dysentery,  is  fre- 
quent; also  vomiting  of  blood  and  oose-blee  1.     Death  oc- 

i.ua,  exhaustion.  Critical  cases  may  rapidly  change 
for  the  better,  and  mild  cases  quickly  recover,  when  put 
upon   supporting  and  vegetable  diet      Onions,  cabbage, 

radishes,    horse-radish,   "  Bourvy-grass  "    or    8] n-wort, 

vat ress)  —  the  entire  class  of  the  Cruoifera — are  es- 

pecially  efficacious;  all  the  vegetable  acids,  Lemons,  limes, 
Oranges,  cherries,  OUrrantS,  apples,  are  valuable.  Sauer- 
kraut is  extolled  by  the  Germans,  combining  vegetable  food 
and  acids.  Animal  broths,  tonics,  and  regimen  are  essen- 
tial a  Jj ii v  ant-  to  this  treatment.  Modern  improvements  in 
sailing  -hips  and  the  use  of  steam  at  sea.  by  shortening 
voyages,  have  tended  to  lessen  sickness  among  sailors. 
The  improved  hygiene  of  ships,  the  supply  of  fresh  meat 
and  vegetables  prescribed  by  law  lor  sailors,  and  the  mod- 
ern methods  of  keeping  such  articles  hermetically  sealed  for 
long  Voyages,  have  rendered  scurvy  an  unknown  disease. 

E.  Darwh  Hgdson,  Jr.   Revised  by  Will  a  bo  Parker. 

Scur'vy-Grass,  the  0  h  hi*  aria  officinalis}  a  cruciferous 
plant  abundant  upon  many  sea-shores  (but  not  on  those  of 
the  U.  S.),  and  also  found  on  mountain-ranges,  and  some- 
times cultivated  as  a  salad-plant.  It  has  the  pungent  qual- 
ities of  horse-radish,  and  is  of  importance  as  an  antiscor- 
butic. It  is  often  gathered  and  eaten  by  mariners,  espe- 
cially during  the  prevalence  of  scurvy.  The  scurvy-grass 
i  mally  cultivated  for  salad  in  the  V.  S.  i-;  mostly  Bar- 
barea  pracox,  the  Belle  Isle  cress,  a  European  cruciferous 
plant  sparingly  naturalized  in  the  lT.  S. 

Sen  tan.  (1)  [Turk,  fokudar /  Or.  ChrysopolW],  the 
largest  of  the  suburbs  of  Constantinople,  with  a  pop.  of 
more  than  60,000,  on  the  Asiatic  side  of  the  Bosphorus,  op- 
pi'-ite  the  Golden  Horn.  It  is  built  on  seven  low  hills,  has 
a  palace,  barracks,  military  hospital,  S  mosques,  a  con- 
vent of  howling  dervishes,  and  immense  cemeteries  cov- 
ering more  ground  than  the  city  itself.  Turks  dying  on 
the  European  side  of  the  Bosphorus  prefer  to  be  brought 
over  to  the  Asiatic  side  for  burial.  Florence  Nightingale 
hail  her  hospital  here  during  the  Crimean  war,  and  some 
8000  nameless  dead  arc  now  lying  in  the  English  cemetery, 
Burrounding  an  ugly  granite  obelisk  by  Baron  Marochetti. 
On  a  plain  near  by  the  persecuting  emperor  Lieinius  was 
vanquished  by  Constantine  Sept.  is,  323.— (2)  [Turk. 
Tekenderieft  ;  Gr.  Scodra'],  in  Albania,  European  Turkey, 
lat.  43°,  near  the  S.  extremity  of  a  lake  of  the  same  name 
20  miles  in  length.  The  city  is  17  miles  from  the  Adriatic, 
ha?  considerable  trade,  and  a  pop.  of  about  30,000,  one- 
third  of  whom  are  Latin  Christians,  and  the  rest  Moham- 
medans.— (3)  (written  also  Sfcutnri).  a  village  in  Southern 
Greece,  near  Cape  Matapan,  on  a  steep  hill  overlooking  the 
sea.  over  against  the  island  of  Cerigo.     R.  L>.  Hitchcock. 

Scutibranchia'ta  [Lat.  scutum,  " shield,"  and  hran- 
ehi  '.  "  gill  "],  an  order  of  gasteropod  mollusks,  proposed 
bj  Cuvier  for  those  forms  in  which  the  branchiae  are  plu- 
mose  or  pectinated,  and  with  the  entire  body  covered 
by  a  shell,  which  is  widely  open  and  shield-like;  whence 
the  name.  In  it  were  included  by  Cuvier  the  genera  Halt- 
otutt,  Fissurella,  Emarginula,  and  P<frmophoni*.  By  Gray 
the  same  name  was  employed  for  a  so-called  order  charac- 
terized by  "gills  consisting  of  two  series  of  lamella?,  form- 
ing one  or  two  series  over  or  under  the  edge  of  the  mantle 
round  the  tout.  Animal  hermaphrodite,  self-impregna- 
ting (?).  Shell  spiral  or  symmetrical  conical.  Rectum 
often  traversing  the  heart."  As  thus  extended.it  included, 
in  addition  to  the  forms  referred  to  it  by  Cuvier,  the  Xerit- 
i  las,  Trochidae,  and  related  forms  as  well  as  the  Dentali- 
ads,  Patellidss  and  allies,  and  Chitonidae;  and  thus  was 
a  most  heterogeneous  mixture.  The  name  has  not  been 
adopted  by  recent  authors,  the  forms  referred  to  it  by  Cu- 
vier being,  with  the  Trochidae  and  kindred  types,  combined 
under  the  ordinal  name  Rhipidoglossa,  Theodore  Gill, 
«     Scvlia.     See  Still  a. 

Scylla  and  C'harybdis.    See  Scilla  and  Charybdis. 

Scylli'ida?  [from  Lat.  ScyUium  j  Gr. o-xvAAetv, to  "tear"], 
a  family  of  sharks  (order  Squall)  distinguished  by  the 
position  of  their  dorsal  fins  and  their  laying  eggs  like  those 
of  the  rays.    The  body  is  more  elongated  than  in  the  sharks 


generally;  the  scales  developed  as  fine  shagreen:  the 
head  depressed  and  oval  :  the  nostrils  with  large  flaps ;  the 
mouth  inferior  and  arched ;  the  teeth  small  (several  series 
being  in  use  at  the  same  time),  compressed, and  cuspidate ; 
branchial  apertures  five,  the  posterior  of  which  are  above 
the  pectorals  ;  spiracles  behind  the  cy^-^  well  developed ; 
dorsal  fins  two.  the  anterior  above  or  behind  the  ventrals; 
anal  fin  present,  variable  in  position;  caudal  fin  extended 
toward  the  end  of  the  tail,  and  with  the  lower  lobe  little 
pro  Luced  downward  at  its  front  margin  ;  pectorals  mod- 
erately developed  ami  with  rounded  angles.  The  family, 
as  thus  defined,  embraces  the  genera  ScyUium,  Prixtiurua, 
Stegoetoma,  Parascyllium,  Gkiloecyllium,  and  related  ones. 
They  are  inhabitants  entirely  of  the  seas  of  the  Old  World 
and  Australia,  none  being  found  in  American  waters.  They 
arc  among  the  lew  sharks  which  lay  eggs  invested  in  parch- 
ment-like cases,  like  those  of  the  rays.     Theodore  Gill. 

Seym'nidap  [Lat.  Scymmts,  the  generic  name  of  one 
of  the  species],  a  family  of  the  order  Squali,  including 
sharks  distinguished  by  the  combined  characters  of  ab- 
sence of  the  anal  tins  and  unarmed  dorsals.  The  form  is 
that  common  to  most  of  the  sharks;  the  scales  arc  gen- 
erally developed  in  the  form  of  shagreen  or  fine  bristly 
spines:  the  head  is  oval  and  depressed:  the  eyes  are  d<  3- 
titute  of  nictitating  membranes;  the  nostrils  have  each  a 
simple  anterior  tag;  the  mouth  is  inferior  and  a  little 
arched;  the  teeth  have  trenchant  edges,  but  otherwise 
differ  in  form:  branchial  apertures  five,  and  all  in  advance 
of  the  pectorals  ;  dorsals  two,  unarmed,  the  first  in  advance 
of  the  ventrals,  the  second  far  behind  ;  anal  wanting;  pec- 
torals rather  small ;  ventrals  very  far  behind.  The  family, 
as  generally  understood,  embraces  the  genera  Scvmnus,  of 
the  .Mediterranean  and  neighboring  Atlantic:  Somniosue, 
of  the  northern  seas  and  Mediterranean:  Eitpi-ntumicrus, 
of  the  Indian  Ocean;  [irieHuts,  of  the  tropical  seas;  and 
Echinorhinus,  of  the  Mediterranean  and  eastern  coast  of 
the  Atlantic.  Both  Somniosus  and  Echinorhinus,  however, 
are  by  some  regarded  as  the  types  of  distinct  families. 

Theodorc  Gill. 

Scyphoph'ori  [Gr.  <tku$o?  a  "bowl,"  and  «jepai.  to 
'*  bear"],  an  order  of  fishes  established  by  Prof.  Cope,  and 
distinguished  by  the  following  characters  ;  The  skeleton  is 
completely  ossified;  the  basis  eranii  simple;  the  parictals 
narrow,  and  distinct  from  each  other  as  well  as  the  supra- 
occipital;  the  pterygoid  is  very  peculiar,  being  enlarged 
and  funnel-shaped,  and  excavated  by  a  bowl-like  chamber 
(whence  the  name),  which  expands  laterally  and  is  covered 
by  a  lid-like  bone;  no  symplectie  exists:  the  jaws  are 
well  developed,  but  the  intermaxillaries  coalesce,  at  least 
in  the  old,  into  a  single  bone,  and  the  maxillaries  are 
lateral ;  opercular  apparatus  complete,  but  with  the  inter- 
operculum  and  subopcrculum  reduced  in  size:  scapular 
arch  with  the  several  coracoid  elements  represented;  the 
brain  has  over  the  cerebellum  a  peculiar  plicated  organ ; 
the  air-bladder  is  simple,  and  communicates  by  a  duct 
with  the  intestinal  canal.  The  order  is  related  to  the  more 
generalized  form  of  Teleocephali,  as  well  as  to  the  Nema- 
tognathi.  It  is  represented  by  but  two  known  families, 
both  of  which  are  peculiar  to  the  rivers  of  Africa  :  these 
are  the  Mormykio.e  (which  see)  and  Gymnarehida1. 

Theodore  Gill. 

Scyros.     See  Skyros. 

Scythe  [Ang.-Sax.  stdke],  a  long  sharp  cutting  instru- 
ment used  in  harvesting  grass.  It  is  curved,  and  its  con- 
cave edge  is  sharp.  It  is  attached,  for  use,  to  a  curved 
handle,  called  a  snath.  Shorter  and  stronger  scythes  are 
used  for  cutting  bushes,  etc.  The  introduction  of  mowing- 
machines  has  to  a  great  extent  superseded  the  use  of  scythes 
in  haymaking,  but  on  grounds  where  the  mowing-machine 
cannot  be  employed  scythes  are  still  indispensable. 

Scyth'ia,  the  ancient  name  for  the  vast  regions  which 
extend  .V,  E.,  and  S.  of  the  Caspian  Sea  and  the  Sea  of 
Aral.  It  was  not  so  much  used  as  a  geographical  term, 
for  the  boundaries  of  these  regions  were  entirely  undefined : 
it  was  rather  a  general  term  by  which  the  Romans  de- 
noted a  swarm  of  savage  tribes  living  here,  but  of  whom 
they  knew  very  little. 

Seythop'olis,  the  Beth-sJimn  of  Josh.  xvii.  11,  the 
Beth-akan  of  I  Sam.  xxxi.  10,  now  called  Beixau,  the  most 
important  city  of  the  ancient  Decapolis,  and  the  only  one 
AY.  of  the  Jordan,  about  4  miles  from  the  river,  and  nearly 
14  miles  S.  of  the  Sea  of  Galilee.  It  was  nearly  as  well 
watered  as  Damascus,  four  perennial  streams  running 
through  it.  It  was  a  place  of  great  strength,  its  acropolis 
rising  300  feet  above  the  plain.  The  ruins,  which  are  3 
miles  in  circuit,  surpass  all  others  in  Western  Palestine. 
Its  classic  name,  Scythopolis,  is  of  disputed  derivation. 
The  modern  village,  of  some  50  houses,  contains  a  colony 
of  Egyptians  brought  here  by  Ibrahim  Pasha  in  Is  is. 

R.  D.  Hitchcock. 
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Sea*     See  Ocean,  by  Prop.  Arnold  Guyot,  LL.D. 
Sea  and  River  Defences.   See  Breakwater,  Dyke, 

Embankment,  Foundation,  Haarlem  Lake,  IIaruor, 
Harbors  op  American  Lakes,  Inundations  (Maritime), 
Inundations  and  Floods  of  Rivers,  Jetty,  and  Levees. 

Sea-Anemone,     See  Actinia  and  Polyps. 

Sea-Bear.     See  Otaeuid.e. 

Sea'board,  p.-v.  and  tp.,  Northampton  co.,  N.  C,  on 
Seaboard  and  Roanoke  R.  R.     P.  1070. 

Seaboard,  tp.,  Princess  Anne  CO.,  Va.     P.  3053. 

Sea'brook,  p.-v.  and  tp.,  Rockingham  co.,  N.  H.,  on 
Atlantic  Oeean  and  on  Eastern  R.  R.     P.  1009. 

Sea'bury  (Samuel),  D.  D.,  b.  at  Groton,  Conn.,  Nov. 
30,  1721);  graduated  at  Yale  College  1748;  studied  med- 
icine and  theology  in  Scotland ;  was  ordained  in  the  Church 
of  England  at  London  1753;  was  pastor  of  churches  at  New 
Brunswick,  N.  J.,  at  Jamaica,  L.  L,  1756-66,  and  at  West- 
chester 1700-75;  was  imprisoned  at  New  Haven  as  the 
supposed  author  of  some  Tory  pamphlets,  but  soon  re- 
leased ;  resided  in  New  York  City  during  most  of  the  Revo- 
lutionary war;  was  at  m\e  time  chaplain  of  a  loyalist  regi- 
ment; went  to  England  1784;  was  consecrated  bishop  of 
Connecticut  by  three  Scottish  prelates  at  Aberdeen  Nov. 
14,  1784,  being  the  first  American  bishop  of  the  Protestant 
Episcopal  Church;  took  part  in  revising  the  Prayer  Book 
and  framing  a  constitution  for  the  American  Church  1789  ; 
published  2  vols,  of  sermons  (1791)  and  a  number  of  single 
sermons ;  exercised  the  duties  of  his  episcopal  office  at  New 
London,  Conn.,  until  his  death  at  that  place  Feb.  25,  1796. 
A  posthumous  volume  of  Sermons  was  published  1798. 

Seabury  (Samuel),  D.  D.,  graitdson  of  Bishop  Sea- 
bury,  b.  at  New  London.  Conn.,  June  9,  1801 ;  was  or- 
dained in  the  Protestant  Episcopal  Church  1826;  was  for 
several  years  a  missionary  at  Huntington,  Oyster  Bay,  and 
Hallett's  Cove  (now  Astoria),  L.  I. ;  was  editor  of  the 
Churchman  at  New  York  1831-49  ;  rector  of  the  church  of 
the  Annunciation  L838-68,  and  professor  of  biblical  learning 
in  the  General  Theological  Seminary  from  June.  1862,  to 
his  death  at  New  York  Oct.  10,  1872.  Author  of  The  Con- 
tinuity of  the  ''/mrrh  of  "England  in  the  Si. .-tec nth  Century 
(is;.;;).  Discourses  on  the  Supremacy  and  Obligation  of  Con- 
science (1800),  American  Slavery  Justified  (1861),  Theory 
and  Use  of  the  Church  Calendar  (1872),  and  a  posthumous 
volume  of  Discourses  on  the  Holy  Spirit  (1874),  edited  by 
his  son. 

Seabury  Divinity  School.  This  is  the  property  of 
the  Bishop  Seabury  Mission,  and  is  an  institution  of  the 
Protestant  Episcopal  Church,  founded  in  I860,  which  con- 
tains (1870)  5  professors  and  25  students.  It  has  sent  forth 
sonic  35  clergymen.  Its  buildings  are  of  stone  and  very 
substantial,  situated  on  a  beautiful  domain  of  30  acres  in 
the  city  of  Faribault,  Minn.,  and  will  with  a  little  outlay 
accommodate  50  students.  In  its  three  years'  course  of 
study  every  department  of  theological  education  usual  in 
America  is  provided  for.  It  has  a  preparatory  department, 
with  a  two  years'  course,  to  fit  for  theological  study  young 
men  not  college  graduates,  served  by  2  tutors.  The  insti- 
tution is  not  yet  endowed,  but  is  supported  by  voluntary 
contributions.  Its  president  is  Rt.  Rev.  II.  l>.  Whipple, 
D.  I).  II.  W.  LOWRIE. 

Sea«Cat.     See  Cdtim.era. 

Sea,  Collisions  at.     See  Road.  Law  of  the. 

Sea-Cow.     See  Manatee. 

Sea- Cucumber.     See  IIolotuurians. 

Sea-Devil.     Sec  Angler. 

Sea-Duck.     See  Scoter. 

Sea-Eagle.     See  Erne. 

Sea-Egg,  the  sea-urchin.     See  Echinus. 

Sea-Elephant.     See  Elephant  Seal  and  Phocid.e. 

Sea- Fan.     See  Gorgonia. 

Sea  Fisheries.  See  Fisheries,  by  Pres.  T.  D.  Wool- 
sey,  S.  T.  D.,  LL.D.;  Fisheries,  by  Prof.  T.  (Jill,  A.M., 
M.  !>.,  Ph.  1>.,  M.  N.  A.  S.;  and  Fishery,  Law  of,  by 
Prof.  George  Chase. 

Sea'ford,  p.-v.  and  tp.,  Sussex  co.,  Del.,  on  Dorchester 
and  Delaware  and  Delaware  R.  Rs.,  60  miles  from  Chesa- 
peake Bay,  contains  4  churches,  4  schools,  1  bank,  a  ship- 
yard, I  newspaper,  several  phuiing-mil's,  2  hotels,  and  10 
oyster-houses.  Principal  business,  oyster-packing.  I',  of 
v*.  1304;  of  tp.  20(,)0.    J.  F.  Pennington,  Kit.  "  Citizen." 

Sea'forth,  p.-v.,  Huron  tp..  Out.,  Canada,  on  Buf- 
falo and  Goderich  Railway,  21  miles  S.  E.  of  Goderich.  It 
ships  annually  1,000,000  bushels  of  grain,  and  is  underlaid 
with  a  stratum  of  pure  rock-salt  over  100  feet  thick  at  a 
depth  of  1100  feet.  It  lias  productive  salt  wells,  active 
inanfactures,  and  1  weekly  paper.     P.  1368. 


Sea-Fox.     See  Fox  Shark. 

Sea 'ha.ni  Harbor,  town  of  England,  co.  of  Durham, 
on  the  North  Sea,  has  a  good  harbor,  from  which  large 
quantities  of  eoal  are  exported.     P.  6180. 

Sea-Hog.     See  Porpoise. 

Sea-Horse.    Sec  Hippocampus. 

Sea-Kale,  the  Cram.be  maritimat  a  perennial  crucif- 
erous herb,  a  native  of  European  sea-coasts,  much  culti- 
vated in  England  as  a  potherb.'  It.  requires  a  generous 
soil,  and  its  large  leaves  and  sprouts  are  unfit  for  eating 
until  blanched. 

Seal  [Eat.  sigillum],  a  means  of  legally  executing  or 
authenticating  certain  written  instruments,  and  consisting 
of  an  impression  made  upon  a  piece  id'  wax  or  other  tena- 
cious substance,  such  as  a  wafer,  adhering  to  the  paper  or 
parchment  on  which  the  writing  is  engrossed.  The  term 
is  also  applied  to  the  instrument  itself  by  which  such  im- 
pression is  made,  and  the  common-law  doctrines  in  rela- 
tion to  the  effect  of  scaling  arose  from  the  ancient  practice, 
once  universal,  id"  using  private  seals  with  heraldic  de- 
vices thereon,  instead  of  written  signatures,  in  the  execu- 
tion of  deeds.  To  constitute  a  valid  seal  at  tin-  common 
law,  as  above  defined,  there  must  be  a  tenacious  substance 
adhering  to  the  paper  or  parchment,  and  an  impression 
upon  it;  an  impression  made  in  the  material  of  the  paper 
itself  would  not  suffice.  This  requirement  has  been  so  far 
modified  by  statute  in  New  York  that  the  seals  of  public 
officers  and  of  corporations  may  be  stamped  into  the  paper, 
but  for  all  transactions  between  private  persons  in  that 
State  and  in  the  New  England  States  the  seal  must  con- 
form to  the  ancient  rule  of  the  English  law.  In  most  if 
not  all  the  other  States  a  flourish  with  the  pen,  often  called 
a  scroll,  placed  after  the  signature,  answers  all  the  pur- 
poses of  a  seal  in  private  documents.  The  common  law 
attributed  a  very  high  but  most  arbitrary  and  technical 
efficacy  to  the  seal  upon  instruments  of  a  private  nature. 
Its  presence  was  essential  to  a  valid  conveyance  of  a  free- 
hold estate  in  land;  it  distinguished  a  most  important 
class  of  contracts;  and  it  raised  a  conclusive  presumption 
of  a  valuable  consideration.  This  latter  rule  has  been 
generally  modified  by  modern  statutes,  which  permit  the 
presumption  to  be  overcome  by  proof.  The  public  or  great 
seals  of  all  independent  nations,  like  their  flags,  arc  uni- 
versally recognized  by  the  governments  and  tribunals  of 
other  civilized  countries,  so  that  records,  statutes,  and  the 
like  authenticated  by  their  means  arc  everywhere  accepted 
as  correct  transcripts.  The  seals  of  notaries-public  are 
also  regarded  as  proving  themselves,  especially  throughout 
the  European  states.  The  seals  of  superior  courts  and  of 
many  administrative  officers  possess  the  same  attributes 
within  the  territorial  jurisdiction  of  the  countries  to  which 
they  belong,  but  the  like  authority  is  not  extended  to  them 
within  the  limits  of  other  states  or  nations  unless  it  is  con- 
ferred by  special  statute  from  considerations  of  conveni- 
ence or  of  comity.  John  N.  PoMEROY. 

Seal  |Ang.-Sax.  eeot],  a  name  given  to  representa- 
tives of  the  order  or  sub-order  Pinnipeds,  the  species  of 
Phocidse  being  distinguished  as  true  or  hair  seals,  and  those 
of  Otariidai  as  fur  seals,  sea-lions,  etc.  (See  Otariida; 
and  PhociDjE.) 

Seal,  tp..  Pike  co.,  0.     P.  1451. 

Seal  Engraving.     See  (Jem,  by  C.  G.  Leland,  A.  M. 

Seale's  Station,  p.-v.,  cap.  of  Russell  co.,  Ala.,  on 
Mobile  and  Girard  R.  R. 

Seal  Fisheries.  See  Frrts  and  the  Fur-Trade,  by 
L.  P.  Brockett,  A.  M..  M.  D. :  Fun  Seal  and  Otauiid.c, 
by  Prof.  T.  Gill,  A.  M.,  M.  D.,  Ph.  D.,  M.  N.  A.  S. 

Sealing-Wax.  See  Lac.  by  Prof.  C.  F.  Chandler, 
Ph.  D.,  M.  D.,  LL.D.,  M.  N.  A.  S. 

Sea-Lion.     See  OrAimn.E. 

Seal  Islands.     See  Lobos  Islands. 

Sealkote',  town  of  British  Indin,  in  the  Punjaub,  in 
hit.  32°  29'  X..  near  the  left  bank  of  the  Chcnaub.  It  is  a 
military  station,  and  has  manufactories  of  paper.  P. 
19,249. 

Seals'nelu  (Charles),  the  assumed  name  of  K\im, 
Postel,  b.  at  Poppitz,  Moravia,  Germany,  Mar.  3.  I793j 
became  sesretary  to  a  religious  order  at  Prague,  but  es- 
caped from  the  convent  1822,  and  came  to  America  under 
his  assumed  name,  which  heprcscrved  through  life  with  such 
care  that  his  real  name  and  place  of  birth  were  not  known 
until  after  his  decease.  His  first  occupation  in  the  U.  S. 
seems  to  have  been  that  of  assistant  editor  of  the  Courrier  des 
Etats-Unis  at  New  York.  In  IS28  he  was  in  Mexico;  pro- 
ceeded thence  to  New  Orleans  and  to  Philadelphia,  where 
he  published  his  first  known  work,  a  novel  in  English,  en- 
titled Tokeahf  or  The  White  Hose,     About   1830  he  was  in 
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London  and  Paris,  connected  with  journalism,  and  in 
e  a  resident  of  Soloure,  Switzerland,  which  was 
thenceforth  his  chief  home,  though  lie  spent  ;i  number  of 
years  in  the  V.  S«,  where  ho  became  a  oitizen.  I>.  at  So- 
leure  Mav  26,  L864.  Author  of  Transatlantic  Travelling 
Sketches  (1833),  The  Cabin  Book,  or  Sketches  of  Life  in 
y,  r(W  Jiamhleton,  North  and  South,  Flirtation  in  America) 
/.it'.-  >',)  the  -V.  )<■  World)  Scenes  am/  Adventure*  in  Central 
I,  >ica.  Pictures  of  Life  in  both  Hemispheres,  Tin  I  Jce- 
Irietocracy  (a  novel  of  Mexican  life,  consid- 
ered his  best  work ),  and  flforfon,  or  the  Grand  Tour  { 1 B  Hi  |. 
A  monument  to  his  memory  was  erected  at  Popplti  in  1875. 
Sea7 man  [Ang.-Sax.  sa*r»ann],  a  sailor.  Tn  law,  any 
n  whose  employment  is  necessary  .or  whose  service  is 
aseful  in  the  navigation  of  a  vessel.  The  U.  B.  Btatutes 
provide  Tor  the  appointment,  by  the  several  oironil  courts, 
Of  shipping  commissioners  Cor  ports  of  entry  and  of  ocean 
navigation,  whose  general  duties  are  to  facilitate  and  super- 
intend the  engagement  and  discharge  of  seamen,  and  to 
arbitrate  in  questions  arising  between  a  seaman  and  the 
master  or  owner  of  a  vessel  ;  and  at  any  port  for  which  no 
commissioner  has  been  appointed  the  duties  of  s  shipping 
commissioner  are  imposed  upon  the  collector  of  customs. 
Under  pain  of  the  penalties  provided,  the  master  of  every 
foreign-bound  vessel,  other  than  vessels  trading  between 
the  I  .  S.  and  British  North  America,  the  West  India  isl- 
ands,  or  Mexico,  or  of  any  vessel  of  seventy-five  tons  bur- 
den or  upward  bound  from  an  Atlantic  to  a  Pacific  port,  or 
vice  versa,  must  execute  before  a  shipping  commissioner  an 
agreement  with  each  seaman  of  his  crew.  The  articles  of 
agreement  must  state,  as  far  as  practicable,  the  nature  and 
duration  and  the  port  of  termination  of  the  voyage,  the 
number  and  description  of  crew  and  their  respective  em- 
ployments, the  amount  of  wages  each  seaman  is  to  receive, 
the  capacity  in  which  he  is  to  serve,  and  the  time  he  is  to 
begin  work  on  board,  a  scale  of  provisions  to  be  furnished, 
regulations  as  to  conduct  and  as  to  fines,  short  allowance  of 
provisions,  or  other  lawful  punishments  for  misconduct, 
and  any  stipulations  as  to  advance  or  allotment  of  wages. 
This  provision  of  law  does  not  apply  to  masters  of  vessels 
where  the  seamen  are  by  custom  or  agreement  entitled  to 
participate  in  the  profits  of  the  voyage,  nor  to  masters  of 
coastwise  or  lake-going  vessels  that  touch  at  foreign  ports. 
Shipping  articles  for  vessels  in  the  coasting-trade  of  fifty 
tons  burden  and  upward  are  more  simple  in  form,  and  are 
not  executed  before  a  commissioner.  In  foreign  ports  the 
shipping  of  seamen  takes  place  before  a  consular  officer  or 
commercial  agent,  who  has  for  this  and  like  purposes  the 
powers  of  a  shipping  commissioner. 

A  seaman's  right  to  wages  and  provisions  accrues  at  the 
time  he  begins  work,  or  on  the  date  specified  in  the  ship- 
ring  articles  for  the  beginning  of  work,  whichever  first 
appenfi :  but  he  is  not  entitled  to  wages  for  any  period 
during  which  he  unlawfully  refuses  or  neglects  to  work 
when  required  after  the  date  agreed  upon,  nor  for  any 
period  during  which  he  is  lawfully  imprisoned  for  any 
offence.  In  case  of  loss  of  vessel,  wages  are  due  only  to 
the  date  of  such  loss,  but  proof  that  any  seaman  has  not 
exerted  himself  to  the  utmost  to  save  the  vessel,  cargo, 
and  stores  will  liar  his  claim.  Wages  become  a  lien  upon 
the  ship  and  freight,  and  upon  the  proceeds  of  them,  in 
the  nature  of  a  preferred  claim  over  bonds  of  bottomry  or 
respondentia  ;  but  the  right  to  wages  is  not  dependent  upon 
the  earning  of  freight ;  and  where  freight  might  have  been 
earned  seamen  have  a  right  of  action  against  the  master  or 
owner  in  personam.  A  proceeding  against  the  ship  in  rem 
f>>r  wages  does  not  abridge  the  right  of  action  against  the 
owner  or  master.  A  seaman  cannot  forfeit  by  agreement 
his  lien  upon  the  ship,  nor  be  deprived  of  any  remedy  for 
the  recovery  of  wages,  except  by  agreement  for  allotment 
or  advance.  A  stipulation  to  abandon  the  right  to  wages 
in  case  of  loss  of  ship,  or  any  right  in  the  nature  of  sal- 
vage, is  wholly  inoperative;  and  any  assignment  other 
than  advance  or  allotment  made  prior  to  the  accruing 
of  wages  or  salvage  is  equally  void.  Wages  cannot  be  in- 
sured by  seamen,  nor  arc  they  subject  to  attachment  in  the 
courts.  Seamen  may  forfeit  their  wages,  either  wholly  or  ! 
in  part,  by  any  of  the  following  offences,  viz.  :    desertion, 

e  without  leave,  neglecting  and  refusing  without  i 
reasonable  cause  to  join  the  vessel,  wilful  disobedience  or  | 
continued  wilful  neglect  of  duty,  wilfully  damaging  the  ves- 
sel, or  embezzling  or  wilfully  damaging  any  of  the  stores 
or  cargo,  and  by  any  act  of  smuggling  whereby  loss  or 
damage  is  occasioned  t"  the  master  or  owner.  But  upon 
the  commission  of  an  offence  for  which  it  is  intended  to 
prosecute  or  enforce  a  forfeiture,  an  entry  of  the  offence 

must  be  made  in  the  official   log-t k  and   signed   by  the 

master  and  by  the  mate  or  one  of  the  crew,  and  the  reply 
of  the  offender,  if  still  in  the  vessel,  must  likewise  be  en- 
tered and  signed;  which  entries  must  be  produced  or  proved 
in  any  subsequent  legal  proceedings. 
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The  statutes  further  particularly  enjoin  the  duties  and 
guard  the  rights  and  interests  of  seamen.  Provision  is 
made  for  an  examination  of  a  vessel  upon  complaint  of 
the  first  mate  and  a  majority  of  the  crew  that  the  vessel  is 
unseaworthy  ;  but  if  such  complaint  is  without  foundation 
or  sufficient  cause,  the  expenses  of  examination  and  rea- 
sonable damages  for  detention  become  a  charge  against  the 
wages  of  the  complaining  seamen.  A  proper  supply  of 
medicines  and  provisions  is  made  obligatory  upon  the  mas- 
ter or  owner;  and  regulations  prescribe  the  issue  of  pro- 
visions and  compensation  to  the  seamen  when  placed  on 
short  allowance  without  reasonable  cause.  The  master 
must  enter  into  bond,  with  security,  for  the  return  of  the 
crew  to  the  U.  S.,  and  seamen  are  carefully  protected  from 
impressment  or  detention.  It  is  made  the  duty  of  consuls 
to  provide  subsistence  and  a  passage  to  a  port  in  the  U.  S. 
for  destitute  American  seamen,  and  a  fund  for  this  purpose 
is  drawn  from  the  extra  wages  of  seamen  paid  upon  their 
discharge  in  foreign  ports.  Marine  hospitals  are  estab- 
lished and  maintained  by  collection  from  the  wages  of  sea- 
men at  the  rate  of  forty  cents  a  month.  In  case  of  dis- 
charge improperly  or  prior  to  the  termination  of  the  en- 
gagement, except  on  account  of  wreck  or  condemnation 
of  vessel,  a  payment  to  the  seaman  of  extra  wages  is  re- 
quired. Seamen  must  submit  to  the  usual  punishments, 
lawful  and  as  agreed  upon  in  the  shipping  articles,  but 
they  have  a  remedy  for  any  cruel  or  unusual  treatment. 
Flogging  is  abolished  by  special  enactment  of  law. 

(For  a  full  exposition  of  the  rights  and  duties  of  seamen 
see  Parsons's  Mai- it  inn-  Law,  Kent's  Commentaries  (vol.  in.), 
and  the  Revised  Statutes  of  the  U.  S.) 

P.  F.  Harrington. 

Sea-Mouse,  a  popular  name  for  annelids  of  the  genus 
Aphrodite  (family  Aphroditidio ),  dorsibranclnate  and  se- 
tigerous  marine  organisms,  remarkable  for  the  beautiful 
and  ever-changing  prismatic  colors  produced  by  the  trans- 
parent hairs  of  the  animal.  Respiration  is  performed  by 
means  of  gills  concealed  beneath  the  scales  of  the  back, 
and  the  water  employed  in  respiration  is  filtered  by  means 
of  a  felt-like  covering. 

Sea-Nettle.     See  Acaleph.e. 

Sea-Otter*     See  Otter. 

Sea-Parrot.    See  Auk. 

Sea-Pie.     See  Oyster-Catcher. 

Sea'po,  p. -v.,  (Irant  tp..  Republic  co.,  Kan. 

Sea-Porcupine.     See  Diodon  and  Plectognatri. 

Sea-Raven.    See  Sculpin. 

Search.  See  International  Law,  Summary,  by  Pres. 
T.  I>.  Woolsey,  S.  T.  D.,  LL.D. 

Search'-Warrant,  a  warrant  issued  by  a  duly-author- 
ized magistrate,  requiring  the  officer  to  whom  it  is  directed 
to  search  a  particular  house  or  other  place  therein  specified 
for  the  purpose  of  discovering  (if  possible)  certain  personal 
property  alleged  to  have  been  stolen  and  to  be  secreted 
therein,  and,  if  the  same  shall  be  found  by  such  search,  to 
bring  the  goods,  together  with  the  body  of  the  person  occu- 
pying the  place  (who  must  bo  named  in  the  warrant),  be- 
fore the  magistrate  issuing  it  or  before  some  other  proper  mag- 
istrate. The  U.  S.  Constitution  declares  (Amendment  IV.) 
that  "  the  right  of  the  people  to  be  secure  in  their  persons, 
houses,  papers,  and  effects  against  unreasonable  searches 
and  seizures  shall  not  be  violated  ;  and  no  warrants  shall 
issue  but  upon  probable  cause,  supported  by  oath  or  affirma- 
tion, and  particularly  describing  the  place  to  be  searched 
and  the  persons  or  things  to  be  seized."  A  provision  either 
exactly  or  substantially  the  same  is  found  very  generally  in 
the  State  constitutions.  A  practice  had  existed  in  England 
of  issuing  "  general  warrants  "  on  behalf  of  the  government 
in  political  prosecutions — especially  in  those  for  libel  or 
sedition — which  were  granted  on  mere  suspicion,  contained 
no  specifications  either  of  persons,  places,  or  things,  and 
directed  the  officers  to  search  any  house,  to  break  open  any 
receptacle,  and  to  seize  and  carry  away  any  and  all  papers 
and  property.  These  species  of  warrants  were  finally  pro- 
nounced utterly  illegal  by  the  higher  courts  in  a  series  of 
memorable  decisions  rendered  about  the  middle  of  the 
eighteenth  century.  The  recollection  of  this  judicial  con- 
troversy between  the  antagonistic  principles  of  civil  liberty 
and  of  arbitrary  government  was  fresh  in  the  minds  of 
those  who  proposed  the  original  amendment  to  the  U.  S. 
Constitution,  and  the  provision  quoted  above  was  plainly 
aimed  at  all  "general  warrants,"  while  it  permits  those 
which  arc  specific  in  their  nature,  and  which  are  often  in- 
dispensable instruments  for  the  detection  of  crime  and  for 
the  due  administration  of  justice.  In  pursuance  of  this  re- 
quirement, contained  in  the  organic  law  of  a  State,  the  com- 
plainant who  applies  for  a  search-warrant  must  make  a 
statement,  under  oath,  of  the  facts  which  show  that  a  crime 
has  been  committed,  and  that  goods  have  been  stolen  or 
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otherwise  feloniously  taken  and  carried  away,  and  of  the 
reasons  for  suspecting  that  they  are  concealed  in  the  place 
which  he  desires  to  be  searched  ;  and  these  reasons  must 
be  so  cogent  that  they  amount  to  a  probable  cause  for  sup- 
posing  tho  suspicion  to  be  well  founded.  The  warrant 
itself  must  specify  and  particularly  describe  all  the  im- 
portant features,  so  that  they  can  be  certainly  identified — 
the  house  or  other  place  to  be  searched,  the  person  in  whose 
occupancy,  possession,  or  custody  it  is,  and  the  articles  of 
personal  property  which  are  the  direct  objects  of  the  search  ; 
it  must  be  directed  to  an  officer,  and  not  to  a  private  per- 
son; and  it  must  command  the  goods  if  found,  and  the 
person  in  whose  custody  they  are  found,  to  be  brought  be- 
fore the  magistrate.  If  the  warrant  is  thus  duly  and  regu- 
larly issued  and  executed,  the  complainant  who  in  good 
faith  procured  it  to  be  granted  is  not  liable  either  civilly  or 
criminally,  although  the  property  is  not  in  fact  secreted  in 
the  place  directed  to  be  searched,  and  the  suspicion  upon 
which  tho  proceeding  was  based  turns  out  to  be  unfounded. 
The  officer  who  executes  such  a  warrant  is  also  protected 
by  it,  although  the  complainant  himself  might  be  liable 
through  want  of  good  faith.         John  Norton  PoHEROT. 

Sear'cy,  county  of  N.  Arkansas,  on  Buffalo  fork  of 
White  River,  has  a  hilly  surface  largely  covered  with  for- 
est.   Staples,  Indian  corn,  cotton,  tobacco,  and  swine.    Cap. 
Marshall.     Area  in  1870,  850  sq.  m.     P.  5614.     Stone  co. 
has  since  been  erected  from  the  E.  half. 
Searcy,  tp.,  Cross  co.,  Ark.     P.  1018. 
Searcy,  tp.,  Phillips  co.,  Ark.     P.  1.175. 
Searcy,  p. -v..  cap.  of  White  co.,  Ark.,  on  Little  Red 
River,  near  Cairo  and  Fulton  R.  R.,  is  a  shipping-point 
for  cotton,  has  sulphur  springs,  and  3  weekly  newspapers. 
P.  874. 

Searle  (George  W.),  b.  at  Salem,  Mass.,  Feb.  22, 1826 ; 
■was  admitted  to  the  bar  at  Boston  1827;  became  law-critic 
to  the  Boston  Post ;  wrote  treatises  on  legal  topics ;  con- 
tributed to  professional  and  literary  reviews,  and  has  de- 
voted much  attention  to  questions  of  social  economy,  on 
which  he  has  frequently  lectured. 

Searle  (James),  b.  in  the  city  of  New  York  in  1730; 
settled  in  Philadelphia  about  1762,  and  was  one  of  the 
signers  of  the  memorable  non-importation  agreement  of 
Oct.  25, 1765.  By  this  agreement  the  merchants  and  other 
citizens  of  Philadelphia  bound  themselves  not  to  order  any 
more  goods  from  Great  Britain,  and  to  sell  no  goods  or 
merchandise  on  commission,  until  the  Stamp  Act  should  he 
repealed — one  of  the  most  practical  and  influential  move- 
ments toward  tho  Declaration  of  Independence.  Aug.  19, 
1778,  ho  was  elected  by  Congress  a  member  of  tho  navy 
board  ;  Nov.  20,  1778,  was  elected  a  delegate  in  Congress 
from  Pennsylvania.  The  journals  of  Congress  show  him 
to  havo  been  an  active  and  prominent  member  of  that 
body.  He  was  chairman  of  the  commercial  committee,  and 
a  member  of  the  marine  committee  and  tho  committee  on 
foreign  affairs.  In  July,  17S0,  while  still  a  delegate  in 
Congress,  he  was  appointed  by  the  governor  and  council 
of  Pennsylvania  the  agent  of  the  State,  witli  the  rank  of 
lieutenant-colonel,  to  negotiate  a  loan  of  £200,000  in  Eu- 
rope, lie  went  immediately  on  his  mission,  and  returned 
to  Pennsylvania  in  1782.  Mr.  Searle  possessed  a  ready 
pen  and  a  graceful  flow  of  language,  and  was  an  ardent  ami 
true  patriot.  He  is  spoken  of  as  "one  of  tho  greatest  wits 
of  the  time."  D.  in  Philadelphia  Aug.  7, 1797,  ami  is  buried 
in  St.  Pi  tor's  churchyard.  G.  M.  CoNAEROE. 

Sea-Robin.  See  Gurnarb. 
Sears,  tp.,  Sierra  co.,  Cal.  P.  758. 
Sears  (Barnas),  D.  D.,  LL.D.,b.  at  Sandisfleld,  Mass., 
Nov.  19,  1802;  graduated  at  Brown  University  1825,  and 
at  Newton  Theological  Seminary  1829;  was  pastor  of  a 
Baptist  church  at  Hartford  1830-32;  was  afterward  pro- 
fessor  in  tho  Literary  and  Theological  Institute  at  Hamilton, 
N.  V.  (now  Madison  University);  studied  theology  at  Ger- 
man universities  L833-36;  was  professor  in  Newton  Semi- 
nary L836-48,  acting  as  president  during  the  later  years: 
succeeded  Horace  Mann  as  secretary  of  the  Massachusetts 
board  of  education  1S4S-55:  was  president  of  Brown  Uni- 
versity L855-67,  and  since  that  time  has  been  general  agent 
of  the  Peabody  Educational  Fund.  He  was  several  years 
editor  id"  the  Baptist  Christian  Review  ( 1838  sea.),  a  regular 
contributor  to  tho  Bibliotheca  Sacra,  and  author  (with  Ed- 
Wards  and  Feltim)  of  Classical  Studies  (1843),  77..  Oia 
r„„;,,„  (1844),  and  The  life  of  Luther  (1850);  edited  NSh- 
den'e  German  Grammar  (1842),  Select  Writings  of  Luther 
I  Is  Ho.  and  Riigct's  Thesaurus  i 1854),  and  published  many 
addresses,  educational  reports,  and  miscellaneous  essays. 

Scars  (Edhdnd  Hamilton),  1>.  1>..  b.  at  Sandisfield, 
If  ass.,  in  1810;  graduated  at  Union  College  1834,  and  at 

Harvard  Divinity  School  1837;  was  pastor  of  a  Unitarian 
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church  at  Wayland,  Mass.,  1S39-40,  and  at  Lancaster  1840— 
47:  was  several  years  an  editor  of  the  Monthly  liilii/ious 
Magazine,  and  became  in  1865  pastor  of  a  church  at  \\  es- 
ton,  .Mass.,  where  he  d.  Jan.  1  I,  1876.  Author  of  Regenera- 
tion  (185-3;  9th  ed.  1873),  Pictures  of  the  Olden  Time  (1857), 
Christian  Lyrics  (1860),  Athanaeia  (1857),  TheFourth  Gos- 
pel thr  Heart  of  Christ  (1872),  and  Sermons  and  Songs  of 
tin-  Christian  Life  (1875). 

Sears  (Isaac),  b.  at  Norwalk,  Conn.,  in  1729;  com- 
manded a  privateer  which  cruised  against  the  French  1758— 
61;  was  shipwrecked  in  the  latter  year;  engaged  in  the 
West  India  trade  in  New  York  :  was  the  leader  of  the  Sens 
of  Liberty  in  New  York  after  tho  passage  of  the  Stamp 
Act;  was  an  active  patriot  during  the  war  of  the  Revolu- 
tion :  sat  in  the  provincial  congress  and  in  the  assembly  of 
1783.     H.  at  Canton,  China,  Oct.  28,  1786. 

Sears  (Robert),  b.  at  St.  John,  New  Brunswick,  June 
28,  1810  ;  became  a  publisher  in  New  York  City,  and  com- 
piler of  a  series  of  illustrated  works,  which  were  among 
the  first  of  the  now  well-known  class  of  books  sold  exclu- 
sively by  subscription.  They  reached  a  sale  of  above  500,000 
copies.  Among  them  were  Illustrations  of  tin  Ilihle,  Family 
Bible,  History  of  China  and  India,  Scenes  and  Sketches  of 
Continental  Europe,  Description  of  Great  Britain  ami  /re- 
fund. Information  for  the  People,  History  of  the  American 
Revolution,  and  The  Wonders  of  the  World  (2  vols.). 

Sears'borough,  p. -v.,  Sugar  Creek,  Poweshiek  CO., 
la.,  on  Central  R.  R.  of  Iowa,  has  1  weekly  newspaper. 

Sears'burg,  p. -v.  and  tp.,  Bennington  CO.,  Vt.  P.  235. 

Sears'mont,  p. -v.  and  tp.,  Waldo  co.,  Me.,  on  St. 
George  River,  10  miles  S.  W.  of  Belfast  and  30  miles  S.  E. 
of  Augusta,  was  settled  in  1804,  incorporated  in  1814,  has 
excellent  water  power,  utilized  by  a  large  number  of  mills, 
grist-mills,  and  a  tannery,  and  has  several  churches  and 
schools.     P.  1418. 

Sears'port,  p.-v.  and  tp.,  Waldo  co.,  Me.,  on  Belfast 
Bay  at  the  mouth  of  Penobscot  River.     P.  2282. 

Sea'-Serpent,  a  marine  animal  said  to  have  been  seen 
often  on  the  coast  of  Norway,  especially  in  Moldefjord 
(Pontoppidan,  Natural  History  of  Norway,  London,  1755; 
Naturalist's  Library,  vol.  viii.,  Edinburgh,  1841),  and  also 
on  the  coasts  of  New  England  (American  Journal  of  Sci- 
ence, vols,  ii.,  xi.,  xii.,  xxviii. :  Report  of  the  Committee  of 
the  Linnssan  Society  of  New  England,  Boston,  1817;  Sir 
Charles  Lyell,  Second  Visit  to  the  U.  S„  London,  1S49), 
but  which  is  nevertheless  considered  fabulous  by  most 
naturalists.  In  the  ancient  Scandinavian  mythology  one 
of  the  most  conspicuous  figures  is  the  Midgaardsormen,  a 
huge  serpent  which,  hidden  on  the  bottom  of  the  sea,  em- 
braces the  earth  with  its  folds ;  and  there  can  be  no  doubt 
that  the  extravagant  descriptions  which  Norwegian  peas- 
ants, who  profess  to  have  seen  the  sea-serpent,  give  of  this 
animal  are  more  or  less  influenced  by  the  old  mythological 
ideas  of  Midgaardsormen.  That,  however,  which  has  con- 
tributed most  to  make  naturalists  suspicious  with  respect 
to  the  very  existence  of  this  marine  animal  is  the  circum- 
stance that  no  remains  of  it  have  ever  been  found,  and  for 
a  long  time  naturalists  generally  considered  all  reports  of 
the  appearance  of  the  sea-serpent  as  the  fabrications  of 
superstition  and  delusion.  But  in  his  Romance  of  Natural 
History  (London,  1860-62)  Gosse  has  shown  that  the  argu- 
ment against  the  existence  of  the  sea-serpent  taken  from 
the  non-existence  of  any  remains  of  it  docs  not  hold  good, 
and  naturalists  are  not  disposed  to  deny  the  possibility 
that  Mich  an  animal  may  exist,  and  may  prove  to  be  some 
modified  type  of  the  Secondary  enaliosaurians  or  some  form 
intermediate  between  them  and  the  elongated  cetaceans. 
(Agassiz,  Geological  Researches,  1*71  :  Proceedings  of  the 
Boston  Society  of  Natural  History,  vol.  xvi.,  Mar.,  1874.) 

Sea'-Sickness,  a  nervous  affection  attended  with  nau- 
sea and  convulsive  vomiting,  produced  by  the  oscillations 
of  a  ship  at  sea.  Its  origin  and  nature  are  still  very  im- 
perfectly known.  It  may  attack  the  strong  and  cautious, 
while  the  debilitated  and  incautious  go  free.  It  may  attack 
in  calm  weather  and  on  smooth  waters,  while  a  storm  and 
a.  rough  sea  fail  to  produce  it.  It  may  pass  away  after  tho 
lapse  of  a  few  hours,  or  last  during  a  long  voyage.  l>r. 
Chapman  i  tin  Sni-sii-fiass,  its  Nature  ami  Treatment,  Lon- 
don, 1864)  explains  it  as  an  undue  accumulation  of  14 1 

in  tho  nervous  centres  along  the  back,  and  especially  in 
those  segments  of  the  spinal  cord  related  to  the  stomach 
and  the  muscles  concerned  in  vomiting,  and  recommends 
as  the  best  remedy  against  it  the  application  of  ice-bags  to 
the  spinal  column.  In  some  persons  its  violence  is  pre- 
vented by  small  doses  of  opium  or  by  soda-water,  or  saline 
draughts  in  the  effervescent  state. 

Sea'side  Grape,  the  Coccoloba  utrifera,  a  small  poly- 
gonaccous  tree  of  Florida  and  the  West  Indies,  producing 
the  extract  called  Jamaica  kino.  (SeeKixo.)   It  has  clusters 
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of  purple  edible  fruit,  and  a  beautiful  hard  wood,  which 
yields  n  red  dye. 

Sen-Slut;.     See  BfiCHE  de  Mm:. 

Sea- Snipe.    See  Bellows  Pish  and  Snipe-Fish. 

Seasons.     See   Climate,  by  Poor.  Arnold  Goyot, 
LLJ). 

Sea- Spider 9  or  Spider-Crab.    Pee  Grab. 

Sea-Squirt.     See  Ascidia, 

Sea'-Swallow,  a  fish.    (Set*  Gurnard.) 

Sea  ion  (John  Colbomei.  Baron,  b.  at  Lyndhuret, 
Hampshire,  England,  in  1778  ;  educated  at  Christ's  Hospital 
.i  u  inchester  School  \  entered  the  British  army  L794 ; 
I  in  Holland  \:v.K  in  Egypt  1801,  afterward  in  Italy, 
Sicily,  and  Portugal;  became  military  secretary  to  Gen. 
Pox  and  to  Sir  John  Moore,  whom  be  accompanied  until 
his  death  at  Cornnna  1809,  after  which  be  joined  the  forces 
of  Wellington,  receiving  command  of  a  brigade  which  was 
nearly  annihilated  at  Albuera  j  distinguished  himself  at  the 
assault  of  Ciudad  Rodrigo,  where  he  was  wounded  Jan.  S, 
1812  ;  at  Vera,  where  he  stormed  the  redoubts  on  the  heights 
of  the  Pyrenees  Oct  7.  I813j  at  Nivelle,  the  Nive,  Bidas- 
soa,  and  Orthes;  contributed  to  the  victory  at  Waterloo 
1815  j  became  major-general  1825 ;  was  lieutenant-gov- 
ernor of  Canada  1828-36;  was  made  governor-general 
and  commander-in-chief  18:17:  suppressed  the  "Patriot" 
rebellion  1837-38 ;  was  raised  to  the  peerage  and  re- 
ceived a  handsome  pension  and  the  rank  of  lieutenant- 
general  1838;  was  lord  high  commissioner  of  the  Ionian 
Island-  1843-49;  became  general  1854,  and  field-marshal 
Apr.  1.  I860.  D.  at  Torquay  Apr.  17,  L863.  A  colossal 
statue  of  Lord  Colborne  was  erected  at  Southampton  1866. 

Seaton  (William  Winston),  b.  in  King  William  co., 
Ya..  Jan.  1 1.  L785 ;  chiefly  educated  by  private  tutors ;  early 
acquired  a  knowledge  of  printing;  edited  a  paper  in  Peters- 
burg. Va.,  and  also  another  in  Halifax.  N.  C. ;  soon  be- 
came connected  with  the  Register  in  Raleigh  ;  in  1812  went 
to  Washington  City,  and  joined  his  brother-in-law,  Joseph 
<  tales,  in  the  management  of  the  National  fntt  Uiyt  net  r,  with 
which  he  was  most  honorably  identified  until  his  death  in 
Washington  June  16,  1866.  He  held  a  great  many  local 
offices  in  the  Federal  city:  was  frequently  elected  mayor: 
was  a  regent  of  the  Smithsonian  Institution,  and  in  con- 
junction with  Mr.  Gales  was  one  of  the  public  printers  for 
many  years,  ami  left  a  brilliant  reputation  for  his  merits  as 
a  man  and  bis  high  character  as  an  editor  and  statesman. 
A  few  years  after  his  death  a  sketch  of  his  life,  with  cor- 
tence,  wa  -  published  by  one  of  his  daughter-.  Miss 
Josephine  Seaton,  and  for  a  chapter  of  personal  recollec- 
tion- the  reader  is  referred  to  Haphazard  Personalities  by 
the  present  writer.  Charles  Lanm  \n. 

Seat'tle,  p. -v.,  cap.  of  King  eo..  Wash.  Ter..  on  Ad- 
miralty Inlet,  near  the  mouth  of  Dwamish  River,  is  the  seat 
of  the  Territorial  university,  has  1  daily  and  2  weekly  news- 
papers, and  an  active  trade  in  coal  and  lumber.     P.  1107. 

Sea-Unicorn.    See  Narwhal. 
Sea-Urchin.     See  Echini  s. 

Sea'- Water,  Chemistry  of.  The  ocean  is  constantly 
receiving,  through  rivers,  solutions  of  substances  leached 
out  of  the  solid  matter  of  the  continents.  These  substances 
in  solution  pass  into  the  body  of  the  great  ocean,  and  by 
oceanic  currents  must  be  more  or  less  distributed  through- 
out its  mass,  to  yield  up  their  water  again  by  evaporation, 
which  sends  it  back  continually  to  the  continental  surfaces, 
to  be  again  condensed,  to  sink,  in  part,  into  the  rocks  and 
again,  and  dissolve  out  again  more  of  the  soluble  con- 
stituents of  these.  It  would  then  seem,  at  first  glance,  as 
if  the  water  of  the  great  ocean  should  continually  become 
a  stronger  and  stronger  solution  of  all  the  substances  brought 
down  by  rivers,  until  it  should  reach  the  point  of  concen- 
tration possessed  by  such  brines  as  those  of  the  Dead  Sea. 
the  Great  Salt  Lake,  and  other  similar  basins.  This  result, 
however — which  would  surely  come  about  upon  a  lifeless 
earth — is  under  the  control,  more  or  less,  of  the  zoic  in- 
fluences that  have  possession  of  the  oceanic  depths.  Par- 
ticularly do  those  animals  that  secrete  lime  work  continually 
to  prevent  the  accumulation  of  this  substance  in  the  ocean, 
at  the  same  time  fulfilling  another  most  weighty  function. 
/-  •  is  indeed  a  grand  factor  in  a  stupendous  chemical 
process  which  is  proceeding  imperceptibly  upon  the  sur- 
face of  this  globe,  the  existence  and  nature  of  which  were 
first  pointed  out  by  the  present  writer  to  the  American  As- 
sociation for  the  Advancement  of  Science  in  1S69.  The 
waters  which  continually  distill  through  the  atmosphere 
from  the  vast  surface  of  the  ocean,  and  constantly  condense 
upon,  bedew,  and  hedreneh  the  rocks  of  the  continents,  con- 
dense together  with  themselves  at  the  same  time  a  portion 
of  the  carbonic  acid  of  the  atmosphere.  This  decomposes 
the  silicates,  and  especially  the  lime-silicates;  and  all  the 


rivers  are  thus  continually  collecting  and  carrying  down 
into  the  ocean,  as  carbonate  of  lime,  the  carbonic  acid  of 
the  atmosphere,  that  sole  feeder  of  life,  the  constituent 
which  furnishes  sustenance,  directly  or  indirectly,  to  all 
living  beings — directly  to  those  of  the  vegetable,  and  in- 
directly to  those  of  the  animal  kingdom.  It  is  in  the 
ocean,  however,  that  the  unceasing  work  is  going  on  of 
building  up  masses  of  solid  calcareous  matter,  such  as  we 
find  forming  continents  and  mountain-chains,  by  coral  ani- 
mals and  mollusks.  This  calcareous  matter,  comprehend- 
ing carbonic  acid  derived  from  the  atmosphere,  thus  locks 
up  tin  l«tt<  r.  for  all  time  at  least,  if  not  for  eternity.  Hence, 
we  arrive  at  the  curious  generalization,  that  by  a  slow  but 
omnipotent  law  life  upon  the  earth  is  surely  destroying  and 
absorbing  its  own  essential  pabulum,  and  thus  that  the  race 
of  man  cannot  hope  to  perpetuate  itself  for  ever  on  this 
globe.  The  active  agent  in  this  chemical  process,  without 
which  it  could  not  go  on.  is  the  lime  of  the  crystalline  sili- 
cates of  the  solid  rocks  of  the  earth.  (See  further  on  sea- 
water  under  the  head  Water.)  Henry  Wurtz. 

Sea-Weeds.  See  Phycology,  by  Prof.  Asa  Gray, 
M.  D..  LL.D.,  M.  X.  A.  S. 

Sea'-Weeds,  Chemistry  of.  Many  of  this  class  of 
plants  are  of  value  as  food  and  medicine,  containing  certain 
peculiar  constituents  not  found  in  land-plants,  and  on  some 
coasts  they  are  cast  up  on  the  shore  in  such  enormous 
masses  as  to  be  of  no  trifling  consequence  to  the  inhabitants, 
being  used  for  fuel,  as  fodder  for  cattle,  and  even  as  a 
highly-nourishing  food  for  man.  The  use  of  their  ashes 
as  sources  of  iodine  and  alkalies  will  be  found  explained 
under  the  heads  of  Barilla  and  Kelp.  The  use  of  sea- 
weeds as  food  is  due  to  the  prevalence  therein  of  gelatinous 
and  mucilaginous  constituents,  sometimes  constituting  more 
than  half  their  weight.  In  addition  to  this,  some  species, 
like  Lamtnaria  saccharina  (exceedingly  abundant  on  the 
Asiatic  coasts  of  the  Pacific,  where  it  is  a  highly  valuable 
article  of  food),  have  a  very  sweet  taste,  due  to  the  presence 
of  the  peculiar  sugar  called  MANNITE  ( which  see).  Another 
celebrated  species  used  for  food  is  known  to  us  as  Ceylon 
7/io*».  It  contains  three-fourths  of  its  weight  of  gelatinous 
and  starchy  matter  of  a  highly  nutritious  quality.  It  is 
known  in  the  East  as  Cujar-ayav  and  bulimy.  Botanists  call 
it  Gigartina  fi<lif>it>it{i;x,  a.nd  others  Plocaria  eaudida.  The 
famous  edii-l<  birds/1  nests  are  believed  to  be  constructed  of 
material  derived  from  these  latter  species.  (See  Birds' 
Xests,  Edible.)  In  another  species,  Gelidium  cornenm, 
used  for  confectionery  and  jellies  in  China,  under  the  name 
of  ntn-mau,  the  French  chemist  Payen  found  27  per  cent. 
of  a  remarkable  substance  called  by  him  gefose,  whose 
gelatinous  character  is  stated  by  him  to  be  so  intense  as  to 
have  in  this  respect  ten  times  the  value  of  fish-gelatine  or 
Isinglass  (which  see).  This  should  be  looked  into  further. 
Other  species  used  as  food  arc  Fueus  sacckarinus,  called  by 
the  Russians  "sea-cabbage,"  and  "jambon"  by  the  Japa- 
nese, which  is  boiled  and  eaten  as  food;  the  "Irish  "or 
41  Carrageen  moss,"  called  by  botanists  Chondrns  crispus 
(see  Carrageen),  and  many  others.  The  compounds 
of  iodine  contained  in  these  plants  arc  conceived  to  give 
them  certain  virtues  as  food,  particularly  for  invalids, 
as  consumptives  and  others.  The  gelatinous  portions 
of  some  sea-weeds  become  exceedingly  hard  and  elastic 
upon  being  dried  after  previous  purification,  and  have  been 
moulded  into  various  forms  as  substitutes  for  horn,  shell, 
etc.  for  making  handles  for  knives,  tiles,  and  other  toils. 
It  is  thought  by  some  that  the  colored  sea-weeds,  sometimes 
very  brilliant,  would  yield  useful  dyes  and  pigments,  but 
this  has  not  been  followed  up.  In  some  countries  "  drift  - 
weed,"  so-called,  is  found  to  be  a  highly  valuable  manure, 
especially  for  the  potato-crop,  which  requires  much  potash) 
a  large  mineral  constituent  of  sea-weeds.        II.  Wirtz. 

Sea- Wolf.     See  Anarrhitiias. 

Sebaceous  Glands.  See  Histology,  by  Col.  J.  J. 
Woodward,  M.  D. 

Sebac'ic  Acid  [apparently  from  Latin  sebum,  an  inele- 
gant form  of  serum,  "tallow:"  tier.  Fettsiiure\\  also  called 
Sebic  and  Pyroleic  Acid.  This  compound,  which  has 
the  empirical  formula  CioHirO^,  is  formed  during  the  de- 
structive distillation  of  all  fatty  bodies  which  contain  oleic 
acid  or  oleinc.  Nitric  acid  forms  it  also  when  acting  upon 
fatty  bodies,  together  with  oxalic  acid  and  other  lower 
homologues  of  the  same  series,  or  those  having  the  general 
empirical  formula  CnHat-gOj,  a  series  of  which  malonic, 
succinic,  and  suberic  acids  are  members.  Sebacic  acid  is 
most  readily  obtained  by  fusing  together  castor  oil  and 
caustic  potash,  2  parts  of  oil  being  slowly  mixed  with  1 
part  of  potash,  fused  with  a  little  water,  and  heated  until 
the  mass  is  faintly  yellow.  On  boiling  the  mass  with  water 
and  adding  HC1  while  hot.  sebacic  acid  crystallizes  on 
cooling  in  needles.  It  resembles  benzoic  acid  in  appear- 
ance.    It  tastes  acid,  reddens  litmus,  melts  at  127°,  and 
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sublimes  above  this.  Melted,  its  density  =  1.317.  But 
slightly  soluble  in  cold,  very  soluble  in  hot  water  and  in 
alcohol.  Its  salts,  called  sebatcs,  are  bibasic,  like  oxalates 
and  succinates.  Neither  sebic  acid  nor  sebates  have  ob- 
tained as  yet  any  practical  application.     Henry  Wurtz. 

Seba'go,  p. -v.  and  tp.,  Cumberland  co.,  Me.,  on  Se- 
bago  Lake.     P.  803. 

Sebaste.     See  Samaria. 

Sebast'ian,  county  of  W.  Arkansas,  on  Arkansas 
River,  adjoining  Indian  Territory,  traversed  by  the  Poteau 
Hills  and  other  spurs  of  the  Ozark  Mountains,  has  a  fertile 
soil  and  considerable  mineral  wealth,  especially  bituminous 
coal.  Staples.  Indian  corn,  sweet  potatoes,  cotton,  tobacco, 
and  butter.  Swine  are  numerous.  Caps.  Fort  Smith  and 
Greenwood.     Area,  about  650  sq.  m.     P.  12,940. 

Sebastian,  Saint,  b.  at  Narbonne  in  Gaul  about  255; 
educated  at  Milan;  was  a  captain  in  the  imperial  guard 
when,  under  Diocletian  in  2S7  or  28S,  he  was  seized  as  a 
zealous  Christian,  bound  to  a  tree,  and  used  by  the  Mauri- 
tanian  archers  as  a  target.  He  did  not  die,  however,  but 
having  been  brought  to  a  Christian  home  and  cured,  he 
was  seized  a  second  time,  trampled  to  death,  and  thrown 
into  a  sewer.  His  body  was  recognized  by  the  Christians 
and  buried  in  the  Catacombs.  Pope  Damasus  (366-384) 
built  a  church  over  his  tomb,  relies  of  him  were  sent  to 
every  corner  of  Christendom  as  very  powerful  against  the 
plague,  numerous  churches  were  consecrated  to  him,  and 
he  was  generally  chosen  as  patron  by  associations  of 
archers  or  riflemen.  His  feast  is  celebrated  in  the  Roman 
Catholic  Church  Jan.  20,  and  in  the  Greek  Church  Dec.  18. 
Roman  Catholic  Church  historians  ascribe  much  import- 
ance to  the  Acta  Sancti  SebaBtiani. 

Sebastian,  king  of  Portugal,  known  as  Dom  Sebas- 
tian, b.  in  Lisbon  Jan.  20.  1554  ;  succeeded  his  grandfather, 
John  III.,  June  11,  1557;  headed  an  expedition  which  cap- 
tured Tangier,  Morocco,  in  1574  ;  embarked  for  Africa  with 
15,000  soldiers  June  24,  1578  ;  landed  near  Arzila  July  29; 
took  part  in  a  civil  war  supporting  the  claims  of  Muley 
Mohammed  to  the  throne  of  Morocco  against  his  uncle, 
Muley  Malek  ;  was  joined  by  the  forces  of  the  former,  with 
whose  assistance  he  commenced  the  siege  of  Alcazar; 
fought  a  great  battle  Aug.  4,  in  which  a  great  part  of  tho 
Portuguese  nobility  perished,  as  well  as  both  the  rival  Moor- 
ish kings,  and  was  himself  probably  killed,  though  his 
body  could  not  be  found.  Having  no  immediate  heir, 
Portugal  was  soon  annexed  by  Philip  II.  of  Spain,  but  the 
masses  of  the  Portuguese  people  refused  to  believe  in  the 
death  of  Dom  Sebastian,  and  a  series  of  pretenders  ap- 
peared at  intervals  for  many  years,  and  received  some  pop- 
ular support.  One  of  them  made  a  great  sensation  at 
Venice,  Florence,  and  Naples  twenty  years  later,  was  re- 
peatedly imprisoned,  and  finally  condemned  to  the  galleys, 
but  had  to  be  released  on  account  of  popular  sympathy. 
and  is  said  to  have  died  in  prison  in  Castile.  The  belief 
in  the  future  return  of  Dom  Sebastian  finally  took  in  Por- 
tugal the  form  of  a  myth,  and  continued  to  exist  for  more 
than  a  century,  giving  rise  to  a  considerable  literature  of 
poems  and  romances. 

Sebastiani'  (Francois  Horace  Bastien),  Coi-nt,  b. 
at  La  Porta,  near  Bastia,  in  Corsica,  Nov.  11,  1775  ;  entered 
the  French  army  in  1789;  distinguished  himself  greatly 
in  Napoleon's  Italian  campaigns;  fulfilled  several  diplo- 
matic missions  to  Constantinople,  Syria,  and  Egypt  with 
great  success ;  was  made  a  general  of  division  after  the 
battle  of  Austerlitz,  and  held  various  important  commands 
in  Spain  and  during  the  campaigns  of  1  SI  2-1 4.  After  the 
Restoration  he  lived  for  some  time  in  retirement ;  was 
elected  a  member  of  the  Chamber  of  Deputies  in  1819; 
Opposed  the  policy  of  the  cabinet  of  Polignac  with  great 
energy;  was  appointed  minister  of  foreign  affairs  ls:;u, 
ambassador  to  Naples  in  18,34,  and  to  London  in  1S35  ;  was 
made  a  marshal  in  1840.  D.  at  Paris  July  21,  1851.  His 
only  child  was  the  duchesse  de  Praslin,  who  was  murdered 
in  is  17  by  her  husband. 
Sebastopol.  See  Sevastopol. 
Sebasto'pol,  p. -v.,  Sonoma  co.,  Cal. 
Sebec',  p.-v.  and  tp.,  Piscataquis  co.,  Me.,  on  Sebec 
Lake,  Piscataquis  River,  and  Bangor  and  Piscataquis 
R.  It.     P.  954. 

Sebe'nico,  town  of  Austria,  in  Dalmatia,  on  an  inlet 
of  the  Adriatic,  has  a  fine  cathedral  and  an  active  trade  iu 
wine  and  rosoglio.     P.  5300. 

Sebcs'ten  Plum,  the  fruit  of  Oordia  myxa  and  lati- 
falia,  Asiatic  trees  of  the  order  Cordiaceac.  The  fruit  is 
edible,  and  was  once  employed  in  European  medicine.  The 
wood  is  soft,  light,  and  readily  takes  tire  on  friction.  It 
was  used  by  the  old  Egyptians  for  mummy-eases.  The 
genus  is  an  extensive  and  interesting  one.  Florida  has 
ono  species,  the  beautiful  Cordia  bullata. 


Sebe'wa,  p.-v.  and  tp.,  Ionia  co.,  Mich.     P.  1139. 

Sebewa'ing,  p.-v.  and  tp..  Huron  co.,  Mich.,  on  Sag- 
inaw Bay.     P.  907. 

Se'bringville,  p.-v.  of  Perth  co.,  Ont.,  Canada,  on 
Buffalo  and  Goderich  Railway,  4  miles  W.  of  Stratford.  It 
has  active  manufactures  anil  a  large  lumber-trade.  P. 
about  500. 

Sec'chi  (Pietro  Ancei.o),  b.  at  Reggio,  Italy,  July 
29,  1818;  d.  in  Rome  Feb.,  1878;  entered  the  order  of  the 
Jesuits  in  1833;  studied  mathematics,  physics,  and  as- 
tronomy; came  to  the  U.  S.  in  1848,  and  taught  mathe- 
matics at  the  college  of  Georgetown,  D.  C. ;  was  appointed 
director  of  the  observatory  of  Rome  in  1850,  and  acquired 
a  great  celebrity  by  his  researches  in  every  field  of  astro- 
nomical science,  especially  by  his  meteorological  observa- 
tions and  spectroscopic  analyses.  Among  his  writings  the 
most  remarkable  are  Researches  on  Electrical  Hheonetry 
(Georgetown,  1852),  Spectrum  Observations  on  the  Rotation 
of  the  Sun  (1870),  Le  Soldi  (1870).  On  tho  expulsion  of 
the  Jesuits  from  Italy  in  1870,  Secchi  retained  his  office. 

Seccorab  (John),  b.  at  Medford,  Mass.,  Apr.  25,  1708; 
graduated  at  Harvard  1728;  was  minister  of  Harvard, 
Mass.,  1733-57,  and  of  Chester,  Nova  Scotia,  from  1763  to 
his  death  at  that  place,  Jan.,  1793.  Author  of  a  humorous 
poem,  Father  Abbey's  Will,  printed  in  the  Gentleman's 
Magazine  and  also  in  the  European  Magazine  for  May, 
1732;  reprinted  by  John  Langdon  Sibley  (1854),  with  his- 
torical and  biographical  notes. 

Seces'sion.  This  word,  which  denotes  any  withdrawal 
from  a  political  or  religious  organization,  has  acquired 
lasting  notoriety  by  being  used  of  the  right  of  a  State  in- 
cluded under  the  Constitution  of  the  U.  S.  to  withdraw  from 
the  Union  and  set  up  an  independent  government.  The 
way  was  prepared  for  broaching  anil  exercising  this  so- 
called  right  by  the  theory  of  nullification  advanced,  and 
for  a  time  acted  upon,  by  South  Carolina.  (See  that 
article.)  The  existing  tariff  law  was  declared  in  1832  by 
that  State  to  be  "null,  void,  and  no  law,"  and  duties  on 
imports  were  forbidden  to  be  paid  after  a  certain  day  with- 
in its  jurisdiction.  Gen.  Jackson,  then  President,  felt  that 
such  a  power  lodged  in  a  State  was  a  deathblow  to  the 
Union  and  altogether  unconstitutional.  His  energetic 
opposition  and  the  message  on  nullification  in  1833  put  a 
stop  to  this  political  heresy  for  the  time,  but  only  scotched 
the  viper.  The  heresy  amounted  to  this :  that  every  State 
has  a  right  to  interpret  the  Constitution  for  itself,  whatever 
be  the  decision  of  the  Supreme  Court  on  tho  subject,  and. 
so  interpreting,  to  retire  from  the  Union.  Hence,  there  is 
no  right  to  force  it  to  return.  This  is  really  a  plan  to  make 
revolution  easy,  and  to  couch  under  the  term  nullification 
the  extreme  act  which  denies  that  the  "Constitution,  and 
the  laws  of  the  U.  S.  which  shall  be  made  in  pursuance 
thereof,  .  .  .  shall  be  the  supreme  law  of  the  land,''  and 
that  "the  judicial  power  of  the  U.  S.  shall  extend  to  con- 
troversies to  which  the  U.  S.  shall  be  a  party,"  and  that 
the  judges  in  every  State  are  bound  thereby.  (Art.  III. 
J  2;  Art.  IV.  J  2.)  Secession  is  but  another  stage  in  this 
process  of  destroying  a  legal  connection  between  an  ordi- 
nance of  the  U.  S.  and  one  of  the  States.  It  declares  the 
tic  dissolved,  and  the  State  or  States  making  the  secession 
to  be  no  longer  members  of  the  Union.  This  is  revolution 
under  a  soft  name,  intended  to  throw  a  disguise  over  the 
proceeding.  No  such  doctrine  could  be  admitted  by  any 
Stable  government.  (For  an  inapplicable  precedent  see 
llARTFORn  Convention.)  T.  D.  Wooi.sey. 

Se-Chuen',  province  of  the  Chinese  empire,  between 
lat.  26°  and  33°  N.,  and  between  Ion.  101°  and  110°  E., 
comprises  an  area  of  166,832  sq.  m.,  with  21,435,678  in- 
habitants. Principal  river,  Yang-Tsc-Kiang ;  cap.  Ching- 
Too-Foo.  Rhubarb  and  other  drugs,  musk,  metals,  silks, 
and  sugar  are  produced. 

Seck'endorf,  the  name  of  a  family  of  German  no- 
bility which  can  be  traced  back  to  the  middle  of  tho  thir- 
teenth century,  and  still  flourishes  in  various  branches. 
Several  of  its  members  have  become  celebrated  in  German 
literature  ami  history:  (1)  Veit  Lrnwic;  von  SecRENDORF, 
b.  Dec.  20.  1626:  studied  law  and  history  at  the  University 
of  Strasbourg;  held  various  important  positions  in  the  ser- 
vice of  Duke  Ernst  the  Pious  of  Gothn.  Johann  Georg 
II..  elector  of  Saxony,  and  Friedrieh  III.,  elector  of  Bran- 
denburg. D.  Dec.  18,  1692.  He  was  the  author  of  Deutsche 
Fiiretenetaat  (1655)  and  Commcntarius  hiatoriciu  et  apolo~ 
geticut  ilr  Lutheraniemo  (3  vols.,  1692),  in  their  time  very 
famous  books. — (2)  Friedrich  Heinrich.  Count  von  Seck- 
endorf,  a  nephew  of  the  preceding,  b.  July  5.  1673  ;  stud- 
ied law  at  Jena,  Leipsic,  and  Leyden  :  entered  the  Dutrh- 
Knglish  army  in  1693  ;  served  successively  in  the  Austrian 
army  against  the  Turks  on  the  Danube  and  the  Spaniards 
in  Sicily,  in  the  Saxon-Polish  army  against  the  Swedes, 
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nri'l  in  the  German  army,  of  which  he  was  commander-in- 
chief,  against  the  French,  whom  he  defeated  at  Klausen 
<  >et,  20,  i  r35,  and  del  eloped  a1  the  same  time  an  astonish- 
ing diplomatic  activity  as  Saxon-Polish  ambassador  to  the 
Hague  a1  the  Peace  of  dtreoht,  and  as  Austrian  ambassador 
to  numberlese  I  German  en  arts  to  bring  about  the  Pragmatic 
Sanction.  After  the  death  of  Prince  Eugene  ( 1730)  lu*  was 
made  commander-in-chief  of  the  Austrian  army  against 
the  Turks,  hut  was  defeated,  recalled,  accused  <d  treason, 
imprisoned  in  the  fortress  of  (Jratz.  ami  liberated  only  after 
much  difficulty.  He  then  entered  the  service  of  Charles  II. 
nt  Bai  aria,  n  ho,  after  the  death  of  Charles  V  I.,  laid  claims 
ti  parts  of  the  Austrian  heritage  in  spite  of  the  Pragmatic 
Sanction,  and  was  elected  emperor  under  the  name  of 
Charles  VII.:  oommanded  his  army  with  success;  ex- 
pelled the  Austriana  from  Bavaria,  and  succeeded  in  nego- 
tiating &  tolerable  peace  for  his  boh  in  1745.  After  this 
time  he  lived  quietly  on  his  estate,  Meuselwitz, near  Alten- 
burg,  in  the  Saxon  duchies,  with  the  exception  of  a  little 
episode  in  1758,  when  Friedrich  II.  kidnapped  him,  shut 
him  up  in  the  fortress  of  Magdeburg,  and  pressed  $10,000 
out  of  him.  D.  at  Meuselwitz  Nov.  23,  1763. — In  this 
century  several  members  have  acquired  a  name  as  poets: 
(3)  LEO  (1773— 1809J  :  (4)  K.un.  Sigmund  (1744-85),  trans- 
lator of  Camoens;  (5)  Christian  Adolf  (1767-1833) ; 
(fi)  (Ji'stav  Anton  (1775—1823),  known  also  in  the  U.  S. 
as  o  lecturer  under  the  name  of  Patjuk  Peale;  (7)  Alfred 
(  1796),  known  under  the  name  of  Alpix. 

Seck'er  (Thomas),  D.  D.,  b.  at  Sibthorpe,  Nottingham- 
shire, England,  in  1693  :  was  educated  at  Tewkesbury  with 
a  view  to  the  dissenting  ministry;  studied  medicine  at 
London,  Paris,  and  Levden,  graduating  at  the  latter  school 
1721  ;  studied  theology  at  Exeter  College,  Oxford,  1721-22 ; 
took  orders  in  the  Church  of  England  1723  ;  became  chap- 
lain to  the  king  1 732,  bishop  of  Bristol  1 735,  and  of  Oxford 
1737 ;  dean  of  St.  Paul's  1750,  and  was  consecrated  arch- 
bishop of  Canterbury  Apr.  21, 1758.  D.  Aug.  3,  176S.  He 
was  noted  for  his  eloquence  as  a  preacher  and  his  sternness 
as  a  moralist  and  disciplinarian.  Uis  collected  Works  were 
issued  in  12  vols.  (1770). 

Sec'ontl  [originally  minuta  secunda,  or  scrupulum  se- 
riiii'/iiiu,  the  "second  minute,"  as  distinguished  from  the 
prime  minute,  or  ordinary  minute],  in  the  measurement  of 
time  and  of  angles  tho  b'Oth  part  of  a  minute.  The  term 
i-  of  Roman  origin. 

Second,  in  music,  the  distance  from  one  degree  on  the 
diatonic  scale  to  tho  next  adjoining.     (See  Interval.) 

Second- Adventists.     See  Adventists. 

Second  Creek,  tp.,  Monroe  co.,  West  Va.     P.  1222. 

Secondiglia'no,  town  of  Italy,  province  of  Naples, 
in  a  fertile  and  healthy  position  X.  of  Naples,  and  dates 
from  the  eighth  century.     P.  0487. 

Second  Sight,  according  to  a  superstition  formerly 
very  common  in  the  Scottish  Highlands,  was  a  gift  by 
which  certain  persons  were  enabled  to  see  depicted  before 
their  eyes  an  event  which  was  taking  place  at  some  distant 
place,  or  which  was  destined  to  take  place  at  some  future 
time.  It  was  not  considered  a  supernatural  power,  but  a 
mysterious  sharpness  of  the  natural  powers,  and  the  in- 
habitants of  the  Western  Islands  were  especially  famous  for 
their  second  sight.  Martin  tirst  brought  this  "superstition 
into  notice  in  England  by  his  Description  of  the  Western 
(glands,  and  100  years  later,  in  177o,  Dr.  Johnson  treated 
it  with  great  gravity  in  his  Journey  to  the  Hebrides. 

Se'cor,  p. -v.,  Palestine  tp.,  Woodford  co.,  111.,  on  To- 
ledo Peoria  and  Warsaw  R.  K.     P.  407. 

Sec'retary-Bird,  a  name  given  to  the  species  of  Ser- 
pt  ntariitfi,  which  is  so  called  on  account  of  having  feathers 
Upon  its  head  recalling  a  pen  behind  the  ear  of  a  scribe. 
It  is  an  inhabitant  of  Southern  Africa. 

Secretary  of  Legation,  the- principal  assistant  of 
foreign  ministers.  Secretaries  of  legation  assist  their  su- 
periors in  their  official  duties,  keep  the  records  of  their 
Office,  administer  oaths,  and  act  as  notaries.  In  the  ab- 
sence of  the  superior  officer  the  secretary  performs  his 
duties  with  the  title  of  charge  d'affaires  ad  interim.  He 
is  therefore  accredited  to  tho  government  to  which  he  is 
Bent  There  are  twenty-eight  authorized  U.  S.  secretaries 
of  legation,  besides  assistant  secretaries  at  Paris,  London, 
Berlin,  and  St.  Petersburg. 

Secretary  of  State,  an  officer  at  the  head  of  one  of 
the  executive  departments  of  the  V.  S.  government  and  a 
member  of  the  cabinet.  Mis  position  is  considered  the  most 
responsible  and  important  one  in  that  cabinet.  He  has 
charge  of  foreign  affairs,  and  is  the  organ  of  official  com- 
munications with  foreign  ministers  and  with  our  ministers 
and  other  officers  abroad,  as  well  as  with  State  and  Terri- 
torial governments  at  home;  sign.-  and  seale  civil  commis- 
sions ;    promulgates    the  laws    and  resolves,   of  Congress: 


compiles  the  Blue  Bool-;  and  makes  an  annual  report  to 
Congress.  His  salary  is  $8000.  The  two  assistant  secre- 
taries receive  each  $3500. 

Secretary  of  the  Interior,  an  officer  of  the  U.  S. 
executive  department  and  of  the  cabinet,  who  has  charge 
of  patents,  land-offices,  Indian  affairs,  pensions,  the  census, 
the  departments  of  agriculture  and  education,  and  of  many 
other  important  details  of  the  government.  There  are 
several  distinct  bureaus  under  him.  His  salary  is  $8000. 
He  has  an  assistant  secretary  with  a  salary  of  $3500. 
Both  are  appointed  by  the  President  and  confirmed  by  the 
Senate. 

Secretary  of  the  Navy,  an  officer  of  the  U.  S.  ex- 
ecutive department  and  member  of  the  cabinet,  was  first 
appointed  by  Pres.  Washington  in  179S.  He  executes 
the  orders  of  the  President  with  regard  to  naval  affairs; 
renders  biennial  statements  of  naval  and  civil  officers 
of  his  department  for  publication  in  the  Blue  Book; 
makes  annual  statements  to  Congress  and  to  the  treasury 
with  regard  to  naval  appropriations  and  expenditures; 
supervises  the  Naval  Academy,  the  naval  bureaus,  the 
marine  corps,  etc.  He  is  appointed  by  the  President,  con- 
finned  by  the  Senate,  and  has  a  salary  of  $8000.  There  is 
an  assistant  secretary  of  the  navy,  whose  salary  is  $4000. 

Secretary  of  the  Senate,  an  officer  of  the  U.  S. 
Senate,  who  keeps  its  two  journals,  disburses  its  contingent 
fund,  has  charge  of  all  Senate  documents,  reports  annually 
concerning  his  disbursements,  and,  in  connection  with  the 
clerk  of  the  lower  House,  makes  an  annual  statement  of  all 
new  appropriations,  new  offices,  new  salaries,  and  the  like. 
He  has  a  salary  of  $3000,  besides  fees  for  certified  extracts 
from  the  Senate  journals. 

Secretary  of  the  Treasury,  an  important  member 
of  the  cabinet  of  the  President  of  the  IT,  S.,  whose  duties 
correspond  to  those  of  the  ministers  of  finance  in  most  con- 
stitutional governments,  including  control  of  all  receipts 
ami  disbursements,  the  coinage  of  money,  the  printing  of 
currency,  the  relations  with  national  banks,  and  the  col- 
lection of  trade  statistics.  Salary,  $8000  ;  of  the  assistant 
secretary,  $3500.  This  post  has  been  filled  by  many  emi- 
nent, statesmen,  including  Hamilton,  Gallatin,  Crawford, 
Rush,  It.  J.  Walker,  Corwin,  Dix,  Chase,  Fessenden,  and 
Bristow. 

Secretary  of  War,  an  officer  at  the  head  of  one  of  the 
executive  departments  of  the  U.  S.  government  and  member 
of  the  cabinet,  has  charge,  under  the  President  (who  is 
commander-in-chief),  of  the  affairs  of  the  army  and  of  the 
Military  Academy.  He  is  appointed  by  the  President,  con- 
firmed by  the  Senate,  and  receives  $8000  a  year. 

Secret,  Discipline   of   the.     See  Arcani  Disci- 

PLINA. 

Secre'tion  [Lat.  secret  io,  from  se}  "aside,"  and  cernere, 
to  "separate,"  "divide"],  one  of  the  chief  physiological 
processes  of  the  body;  the  separation  of  certain  elements 
of  the  blood,  and  their  elaboration  to  form  special  fluids, 
termed  secretions  and  excretions.  Both  of  these  products 
contribute  to  the  health  and  nutrition  of  the  body,  the  se- 
cretion performing  some  positive  function,  as  aiding  diges- 
tion ;  the  excretion  subserving  the  same  purpose  nega- 
tively by  freeing  the  system  of  effete  matter,  the  debris 
of  cell  and  tissue  waste,  which  if  detained  in  the  blood 
develops  disease.  The  function  of  the  perspiratory  and 
sebaceous  glands  is  positive,  so  far  as  they  preserve  the 
moisture  and  delicacy  of  the  skin,  but  is  chiefly  negative 
in  relation  to  the  nutrition  of  the  body,  from  which  they 
exhale  water  and  salts;  hence  is  classed  as  excretion. 
Bile  is  variously  defined  as  a  secretion,  an  excretion,  and 
as  both,  its  constituents  being  effete  substances  deleteri- 
ous to  health  if  not  promptly  excreted,  yet  performing  an 
important  part  in  the  process  of  intestinal  digestion.  Se- 
cretion is  performed  in  several  ways.  Certain  smooth  sur- 
faces, the  serous  membranes,  are  lined  with  glandular 
epithelial  cells  capable  of  developing  special  homogeneous 
fluids.  The  serous  shut  sacs  which  invest  the  lungs,  heart, 
and  intestines — the  pleurae,  pericardium,  and  peritoneum 
— are  lubricated  by  a  fluid  which  they  secrete;  so  also  are 
produced  the  synovial  fluids  on  the  inner  smooth  surfaces 
of  the  joints.  A  more  typical  secretory  structure  is  the 
tubule,  a  cylindrical  recess  or  tube  at  right  angles  to  the 
surface,  lined  with  secreting  cells ;  a  follicle  is  a  diminu- 
tive membranous  secreting  sac  beneath  the  surface,  upon 
which  it  has  an  excretory  aperture.  Secreting  surfaces, 
as  the  mucous  lining  of  the  bronchial  tubes,  stomach,  and 
bowels,  have  many  hundreds  or  thousands  of  such  tubules 
and  follicles  to  the  square  inch.  An  isolated  group  of  tu- 
bules ramifying  from  a  single  central  duct  constitutes  a 
simple  gland :  a  number  of  such  groups  having  a  common 
duct  is  a  compound  gland ;  the  larger  glands,  composed  of 
an  extensively-divided  tubular  system,  with  corresponding 
lobules,  are  termed  racemose  glands — that  is,  in  structure 
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resembling  a  cluster  of  berries.  Such  complicated  glandu- 
lar structures  serve  merely  to  multiply  secreting  surface 
within  a  limited  space ;  the  functional  action  is  the  same 
whether  performed  on  the  free  surface,  in  the  tubule  and 
follicle,  or  by  the  multiple  gland.  Secretion  is  the  product 
of  cell-activity.  The  cell  derives  its  material  from  the 
blood,  its  stimulus  to  action  from  the  nervous  system,  and 
it  elaborates  a  peculiar  fluid,  in  each  instance  predeter- 
mined by  the  inherent  function  of  the  gland  or  organ  of 
which  it  is  an  integral  part.  Secreted  fluids  are  homoge- 
neous, consisting  chiefly  of  water  with  variable  quantities  of 
salts,  fatty  matter,  and  in  each  case  a  distinguishing  com- 
ponent, as  pepsine  in  gastric  juice,  pancreatine,  mucine, 
synovino,  etc.  Flint  tabulates  the  secretions  as  follows: 
Secretions  Proper — (1)  Permanent  Fluids. — Serous  and 
synovial  fluids,  the  aqueous  and  vitreous  humors  of  the 
eye,  fluid  of  the  labyrinth  of  the  ear,  the  cerebro-spinal 
fluid;  (2)  Transitory  Fluids. — Mucus,  sebaceous  matter, 
cerumen  or  ear-wax,  Meibomian  fluid  of  eyelid,  tears, 
milk,  saliva,  gastric  juice,  pancreatic  juice,  intestinal 
fluids,  bile  (also  excretory).  Excretions. — Perspiration, 
urine,  bile  (also  secretion). 
E.  Darwin  Hudson,  .Ik.   Revised  by  Willard  Parker. 

Secret  Service,  a  bureau  of  detective  officers  of  the 
U.  S.  government,  under  the  solicitor  of  the  treasury,  who 
are  employed  in  looking  out  for  evasions  of  the  revenue 
laws.  During  the  civil  war  there  was  a  secret  service  in 
connection  with  the  war  department.  Neither  of  these 
services  was  established  by  statute.  The  chief  of  the 
present  secret  service  receives  a  salary  of  $3000.  The 
chief  of  the  late  military  secret  service  had  the  rank  of  a 
brigadier-general  of  volunteers. 

Sectarianism.     See  Schism,  by  Rev.  Isaac  Riley. 

Sec'tor  [Lat.  eeeo"].  A  circular  sector  is  a  part  of  a 
circle  bounded  by  an  arc  and  two  radii.  A  spherical  sector 
is  a  part  of  a  sphere  that  may  be  generated  by  a  circular 
sector  revolving  about  a  diameter  lying  exterior  to  it. 

Sec'ular  Clergy,  in  the  Roman  Catholic  Church, 
designates  those  bishops,  priests,  and  deacons  who  do  not 
belong  to  a  monastic  order  and  are  not  subject  to  the  rule 
of  any  special  order.  Those  who  belong  to  such  an  order 
are  called  reynlur  clergy,  since  they  obey  a  monastic  rule 
(regula).  At  present  parish  priests  are  both  regular  and 
secular,  but  chiefly  the  latter. 

Secular  Games  [L&t.ludi  sseculares, from  sseculum,  an 
"age"],  a  great  Roman  festival  of  probable  Etruscan  origin, 
originally  called  htdi  Tarentini,  from  Tarentum,  a  place  in 
the  Campus  Martins.  It  was  customary  to  celebrate  these 
games  in  honor  of  Dis  and  Proserpina  once  in  a  hundred 
years  or  thereabout,  but,  in  reality,  the  celebration  took 
place  at  long  but  very  irregular  intervals,  and  all  the 
greater  gods  received  a  share  of  the  honors.  They  were 
celebrated  (we  are  informed)  only  four  times  during  the 
republic  and  four  times  under  the  emperors. 

Sec'lllarism  [Lat.  secularis,  "  worldly"],  the  belief  that 
the  duties  of  this  life,  being  more  clearly  ascertainable  than 
those  which  we  call  religious,  and  which  depend  on  a  be- 
lief in  God  and  in  immortality,  should  have  men's  first, 
or  even  their  entire,  attention.  The  Secularists  of  England 
are  an  offshoot  of  the  socialist  party  founded  by  Robert 
Owen.  Mr.  Owen  denounced  religion  and  marriage  as  evils 
co-ordinate  with  property ;  and  because  of  his  theory  that 
a  change  of  man's  environment,  and  not  a  change  in  him- 
self, was  chiefly  necessary  to  secure  his  happiness,  he  stood 
in  an  attitude  of  avowed  hostility  to  the  churches  and 
creeds,  but  was  at  no  time  an  avowed  atheist.  Many  of 
his  followers  went  so  far,  and  in  1842  one  of  them  was 
prosecuted  and  imprisoned  for  avowing  it.  This  caused 
great  excitement  among  his  more  immediate  friends,  and 
led  to  an  active  propaganda  of  atheistic  opinions  among 
the  working-classes,  under  the  leadership  of  George  Jacob 
Holyoake.  At  first  this  was  in  connection  with  the  advo- 
cacy of  socialism,  but  afterward  that  topic  was  abandoned, 
whilo  on  the  other  side  the  Owenites,  through  their  Social 
Congress,  labored  to  sunder  socialism  from  any  alliance 
with  theological  or  anti-theological  opinions.  Till  about 
1852,  Mr.  Holyoake  and  his  friends  called  themselves  some- 
time-- Utilitarians,  but  more  commonly  Atheists,  as  in  the 
title  of  his  most  known  tract.  The  Logic  of  Death,  or  Why 
should  "„  Atheist  Fear  to  Du  t  They  then  adopted  the 
name  of  Secularists,  as  expressing  the  positive  side  of  their 
opinions  and  as  free  from  evil  associations.  Their  expecta- 
tions were  for  the  most  part  disappointed,  in  spite  of  their 
manifold  activity  in  debates  and  lectures,  in  printing  books, 
tracts,  and  periodicals  (  The  Reaeonerj  and  at  present  Tht 
National  Reformer),  T hey  organized  Secular  societies, 
held  Secular  conferences,  and  erected  Secular  halls  in  the 
leading  cities.  But  several  of  these  halls  were  sold  to  pay 
expenses;  their  work  of  publication  was  carried  on  at  a 
loss,  which  was  met  by  a  few  wealthy  patrons,  of  whom 


Mr.  J.  W,  Birch,  an  Oxfordshire  magistrate,  was  the  best 
known.  The  effort  to  rally  men  around  a  purely  negative 
set  of  opinions  was  defeated  by  the  indifference  of  those 
who  agreed  with  them.  No  great  and  general  interest  was 
excited  by  it.  although  someof  its  representatives — notably 
Mr.  Holyoake  —  were  men  of  extraordinary  power  as 
speakers  and  writers.  Once  and  again  it  received  a  tem- 
porary stimulus  from  the  unwise  prosecution  of  individual 
Secularists  for  blasphemy.  Since  Mr.  Holyoake  left  the 
platform  their  most  prominent  leader  has  been  .Mr.  Charles 
Bradlaugh,  the  republican  agitator.  They  have  several 
places  of  meeting  in  London,  and  a  considerable  number  of 
men  and  women  speakers,  who  frequently  bold  open-air 
lectures  on  Sunday  mornings,  and  sometimes  make  a  tour 
of  the  manufacturing  districts. 

Secularism  has  many  points  of  likeness  to  positivism,  hut 
with  the  difference  that  it  is  English  and  democratic,  and 
more  dogmatic  in  its  denials.  The  idiosyncrasies  of  Rob- 
ert Owen  are  still  stamped  on  it,  just  as  the  thoughts  of 
Saint-Simon  have  never  been  eliminated  from  the  system 
of  his  pupil  Comte.  While  Secularists  treat  the  doctrines  of 
theism  and  immortality  as  purely  speculative  and  uncer- 
tain, they  do  not  exclude  from  their  fellowship  those  who 
take  an  affirmative  side  in  regard  to  them;  and  they  have 
a  few  such  persons  in  their  societies.  They  will  co-operate 
with  all  who  assent  to  the  statements  that  human  morality 
does  not  require  religious  sanctions,  and  that  the  duties  of 
the  present  life  are  vastly  more  certain  and  ascertainable, 
and  therefore,  on  every  principle  of  prudence,  more  worthy 
of  men's  attention.  They  further  hold  that  if  there  be  a 
(Jod  to  whom  men  are  accountable,  he  must  reflect  all  that 
is  best  and  highest  in  man's  moral  nature,  and  therefore  he 
will  be  better  pleased  by  a  life  spent  in  the  conscientious 
pursuit  of  truth  and  in  the  service  of  our  fellow-men  than 
by  any  dogmatic  belief  or  formal  worship.  Hut  they,  for 
the  most  part,  profess  to  see  a  practical  refutation  of  every 
sort  of  theistic  belief  in  the  suffering  and  anguish  of  the 
world,  in  the  terrible  inflictions  of  sudden  and  painful  death 
by  the  powers  of  nature,  and  in  the  perpetuation  of  misery, 
ignorance,  superstition,  slavery,  tyranny,  and  all  those  evil 
conditions  in  which  they  find  the  root  of  what  is  evil  in  man. 
They  distinctly  disown  those  who  reject  the  claims  of  re- 
ligion through  mere  stupid  indifference  or  through  a  dis- 
like of  the  restraints  it  imposes  on  the  passions;  they  lay 
emphasis  on  ttuti/,  and  seek  to  organize  men  "for  moral 
work."  But,  like  Owen,  they  see  in  man  the  creature  of 
circumstances,  holding  that  "he  owes  his  actions  to  the  des- 
tiny of  his  organization  and  position  ;"  .and,  like  Owen, 
they  "  labor  to  find  a  situation  in  which  it  shall  be  impos- 
sible for  men  to  be  depraved  or  poor."  But  they  find  the 
obstacle  to  this  chiefly  in  men's  ignorance  of  the  scientific 
laws  which  govern  human  life,  and  their  distraction  from 
the  study  and  the  obedience  of  those  laws  by  the  teachings 
and  the  claims  of  religion.  Their  skepticism  is  not  that  of 
the  rich  and  prosperous,  who  find  the  present  world  and  its 
visible  belongings  so  comfortable  that  they  have  lost  all 
interest  in  the  unseen  and  the  eternal.  It  is  that  of  men 
who  are  utterly  dissatisfied  with  the  world  and  their  place 
in  it,  and  who  "regard  all  tidings  respecting  the  unseen  as 
only  fictions  that  are  invented  to  keep  them  on  their  pres- 
ent level." 

Whatever  be  the  worth  of  secularism  in  itself,  it  has  some 
value  as  a  criticism  upon  popular  Christianity  and  its  one- 
sidedness.  It  shows  that  the  suffering  and  struggling 
classes  cannot  be  satisfied  with  a  creed  that  promises  them 
spiritual  rewards  in  the  life  to  come,  but  exhibits  a  stolid 
indifference  to  their  welfare  in  the  life  that  now  is,-  or  with 
one  that  sunders  duty  to  man  from  duty  to  t«od.  But  it 
remains  to  be  seen  whether  a  belief  that  denies  any  object 
for  the  deepest  and  most  universal  aspirations  of  men's 
spirits,  and  which  sanctions  all  the  indifference  to  the  wel- 
fare of  mankind  which  grows  out  of  a  materialistic  con- 
tempt for  human  nature,  can  maintain  its  hold  upon  those 
who  most  need  the  inspiration  of  faith  in  God  to  help  them 
to  face  with  courage  the  hardships  of  their  lot. 

R.  E.  TnoMrsov. 

Secularization*  This  term,  in  its  most  general  sense, 
denotes  the  process  of  converting  objects  from  a  religious 
or  spiritual  to  a  common  or  secular  use.  and  of  removing 
matters  from  a  purely  ecclesiastical  control  and  bringing 
them  under  the  civil  jurisdiction.  A  strong  tendency  among 
all  enlightened  peoples  toward  secularization  has  been 
shi.wu  lor  a  long  time  in  many  departments  of-soeial  ac- 
tivity and  of  public  legislation  ;  the  limits  of  ecclesiastical 
and   civil   authority   have   been    more   clearly    defined;    the 

policy  of  confining  the  Church  to  affairs  strictly  and  es- 
sentially spiritual  is  everywhere  accepted  as  theoretically 
correct,  and  in  some  countries  it  is  already  practically  tri- 
umphant. During  the  epoch  when  the  Church  had  attained 
its  highest  degree  of  power  its  interference  with  secular 
matters  extended  in  c\  *--r\  direction,  but  was  most  distinctly 
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exhibited  in  oonneotion  with  certain  special  subjects,  tlic 
control  of  which  il  has  ever  straggled  to  retain.  Vast 
quantities  of  lands  had  gradually  accumulated  in  the  hands 
of  the  religions  bouses,  and  all  the  most  valuable  estates 
of  Europe  were  likelj  to  fall  into  their  ownership.   Through 

tl,,.  operation  of  thi  c i  law  certain  subjects  of  the  ut- 

ni,.- 1  oonsequi  i to  society  were  brought  under  the  eoole 

aiaatical  jurisdiction,  the  most  important  of  whioh  were 
marris  ■  and  the  Bnocession  of  decedents1  estates. 

Education  in  all  its  grades  and  department.-  was  entrusted 
exolusivelj  to  the  Church.  The  progress  of  secularisation 
has  nearly  destroyed  these  spiritual  interferences  with  civil 
affairs  in  many  countries  of  Europe  and  America,  and  has 
greatly  narrowed  their  extent  in  all  the  others.  The  first 
impulse  of  this  grand  movement  was  naturally  directed 
against  the  threatened  monopoly  of  land.  At  an  early  day 
statute-  were  passed  in  England  and  on  the  Continent  pro- 
hibiting the  acquisition  of  land  by  religious  corporations : 
an  1  this  policy  baa  oontinued  to  the  present  day,  and  1 1 ; i s 
been  adopted  throughout  the  D.  S.  (For  a  description  of 
these  enactments,  their  design,  and  effect,  see  the  article 
MORTMAIN.)  In  addition  to  this  system  of  restraint,  the 
accumulated  possessions  of  the  ecclesiastics  and  the  spirit- 
ual houses  have  sometimes  been  seized  by  the  civil  authori- 
ties and  appropriated  to  secular  uses.  The  most  remarkable 
instances  of  suob  enforoed  changes  occurred  in  England 
under  Henry  VIII.,  in  Scotland  at  the  Reformation,  and 
in  France  during  the  Revolution.  The  Italian  and  the 
Mexican  governments  tire  now  pursuing  a  similar  policy 
to  a  partial  extent.  Within  the  present  half  century,  and 
almost  within  the  present  generation,  the  law  of  matrimony 
ha-  1  ..i-ii  c!v;iil\  uiodilied.  In  England,  France,  Italy, 
Prussia,  Austria,  and  several  other  European  states  mar- 
riage has  been  made  wholly  a  civil  contract  and  status, 
divorce  is  regulated  by  statute,  and  both  arc  placed  under 
the  jurisdiction  of  the  ordinary  tribunals.  The  same  steps 
had  before  been  taken  in  reference  to  successions.  So  far 
as  education  is  public  or  is  supported  at  the  public  expense, 
the  course  of  modern  legialation  in  England,  France.  Italy, 
and  Germany  favors  a  control  by  the  .State,  and  not  by  the 
Church.  It  is  in  the  V.  S.,  however,  that  the  theory  of 
secularization  has  had  the  fullest  scope,  and  lias  been  worked 
out  most  thoroughly  and  consistently.  The  fundamental 
conception  of  the  State  contained  in  the  organic  law  con- 
fines the  <  hurch  to  functions  purely  spiritual  and  religious  : 
the  Church  itself,  as  a  spiritual  society,  lias  no  legal  cxi.-t- 
ence  and  is  not  recognized  by  the  law.  and  all  the  separate 
congregations  or  parishes  are  in  all  respects  civil  and  lay 
corporations.  Marriage,  divorce,  and  all  other  relations 
domestic  or  social,  successions  and  all  other  matters  con- 
nected with  property,  are  of  course  under  the  exclusive 
dominion  of  the  civil  government.  A  few  traces  are  siill 
left  of  ecclesiastical  Influence  and  privilege,  but  it  is  prob- 
able that  these  may  ere  long  disappear.  The  removal  of 
all  distinctively  religious  instruction  from  the  common 
schools,  with  the  consequent  secularizing  of  the  public  ed- 
ucational system,  and  the  repeal  of  all  laws  whioh  exempt 
churches  and  other  ecclesiastical  property  from  taxation, 
are  strongly  advocated,  and  one  or  both  of  these  measures 
may  soon  be  accepted  as  a  part  of  our  permanent  national 
policy.  John  Norton  Pomeroy. 

Secundus  (Johannes).     .See  Johannes  Sei-undus. 

Sedaine'  (Jean  Michel),  b.  at  Paris  July  4,  1719  ;  d. 
there  May  17, 1797  :  wrote  a  number  of  comic  opera-,  ayeare 
of  which  he  is  the  real  founder,  and  also  some  comedies,  of 
which  /.'  Philotophe  aatu  le  Savoir  (1765)  is  still  played. 
Philidor,  Monsigny,  and  Gretry  composed  his  operas. 

Seda'lia,  city,  cap.  of  Pettis  co..  Mo.,  at  the  intersec- 
tion of  .Mi--, ,un  Paoitio,  the  Lexington  branch  of  Missouri 
Pacific,  and  .Missouri  Kansas  and  Texas  R.  Rs.  :  hence  it 
i-  a  railroad  centre.  It  is  189  miles  W.  of  St.  Louis,  100 
miles  E.  of  Kansas  City,  and  40  miles  S.  of  Missouri 
River.  It  was  founded  in  1860  by  Gen.  George  R.  Smith. 
Present  pop.  lit.noo,  and  rapidly  increasing.  The  location 
is  a  high  rolling  prairie,  with  a  stream  and  abundant  tim- 
ber to  the  N..  S..  and  \V.  within  3  miles.  The  leading 
business-houses  aid  finest  private  residences  are  of  brick. 
The  city  has  8  churches,  value  $30,000  ;  public  high-school 

building,  value  SID. :  2  other  public-school  buildings, 

value  S1U.O00  ;  average  attendance  1000  pupils.  The  gen- 
eral offices,  car  manufactory,  and  machine-shops  of  Mis- 
souri Kansas  and  Texas  11.  1'..,  and  the  machine-shops  and 
car-factories  of  Missouri  Pacific  R.  R.  (middle  division), 
arc  located  here  :  number  of  men  employed.  500  :  value  of 
buildings  and  real  estate  owned  here  by  the  two  companies. 
S17...O00;  money  paid  to  i,.ivn  annually  by  them,  about 
$400,000.  The  city  is  lighted  by  coal-gas,  and  furnished 
with  water  by  the  Holly  waterworks  system,  costing 
$125,000.  The  city  has  2  daily  papers,  with  weekly 
editions,  1  weekly  and  1  monthly  paper;  3  tlouring-mills, 


capacity  100,000  bushels  of  grain  per  year;  iron-foundry, 
capacity  5  tons  per  diem;  woollen-mill,  capacity  35,000 
yards  of  material  per  annum;  agricultural  implement  and 
machine  shop,  soap-factory ;  beer-brewerv.  capacity  30.000 
kegs  per  annum  ;  5  wagon-shops,  broom-factory,  grain- 
elevator,  etc.  Numerous  rich  coal-mines,  accessible  by 
rail,  arc  within  12.  20,  25,  and.50  miles.  Mar.  1,  1876,  a 
charter  to  build  a  street  railroad  within  one  year  was 
granted  a  company.  Sedalia  has  an  opera-house,  seating 
capacity  lOOOj  2  first-class  and  4  second-class  hotels; 
4  banks,  with  an  aggregate  capital  of  $500,000;  a  public 
library,  and  a  gymnasium.  The  town  is  surrounded  by  a 
■•  garden  spot "  of  country,  and  is  increasing  daily  in  wealth, 
population,  and  prosperity.     P.  in  1S70,  4560. 

A.  Y.  Hull.  Ed.  "Democrat." 

Sedan',  town  of  France,  department  of  Ardennes,  on  the 
Meu.-c,  is  fortified,  and  contains  an  arsenal  and  several 
magazines.  Its  manufactures  of  cloth  and  other  kinds  of 
woollen  fabrics  are  very  celebrated.  Sept.  2,  1S70,  Napo- 
leon and  his  whole  army  surrendered  here  to  the  king  of 
Prussia.     P.  15,536. 

Sedan,  p. -v.,  cap.  of  Chautauqua  co..  Kan.,  located  in 
a  charming  grove  on  Cana  Creek,  and  surrounded  by  one 
of  the  finest  agricultural  districts  in  Southern  Kansas,  con- 
tains 3  dwelling-houses,  1  newspaper,  a  blacksmith's  shop, 
a  grist-mill,  and  a  cotton-gin. 

Joseph  Mount.  En.  "  Wide  Awake." 

Sedan  Chair,  a  portable  vehicle,  differing  from  the 
litter  and  the  palanquin  in  that  the  traveller  is  carried  in 
a  sitting  posture.  The  sedan  chair  took  its  name  from 
Sedan  in  France,  where  it  was  invented,  but  it  had  long 
been  employed  in  Eastern  countries,  notably  in  Japan.  It 
was  first  seen  in  England  in  1581,  and  was  long  an  ex- 
tremely common  and  fashionable  conveyance.  It  was  car- 
ried by  two  men. 

Sed'atives  [tat  eedare,  to  "  calm  "],  a  term  somewhat 
loosely  employed  in  medical  parlance  to  designate  agents 
which  are  soothing  or  actually  ansesthetic  over  the  sensory 
function,  or  which  in  relation  to  various  motor  functions 
tend  to  diminish  activity.  Aconite  is  thus  called  "  sedative." 
because  it  lessens  the  force  and  frequency  of  the  heart's 
beats:  hemlock,  because.it  paralyzes  the  voluntary  muscu- 
lar system  ;  and  chloroform,  because  it  is  a  general  para- 
Ivzcr  of  the  cerebro-spinal  functions.  From  these  examples 
it  is  obvious  enough  that  there  is  no  group  of  allied  agents 
to  which  the  general  term  "  sedative  "  can  apply  :  and  where 
used  in  relation  to  special  paralyzing  power  the  latter  term 
is  far  more  accurate  and  expressive.        Edward  Curtis. 

Sed'don,  p. -v.  and  tp.,  cap.  of  Bland  co.,  Va..  on  Big 
Walker's  Creek.  21  miles  N.  of  Wytheville,  has  1  church, 
an  academy,  an  excellent  court-house  and  jail,  2  newspa- 
pers, and  2  hotels.     P.  S2S. 

Wm.  Hicks,  Ed.  ••  Holston  Advocate." 

Scddon  (James  A.),  b.  in  Virginia  about  1815  ;  became 
a  lawyer  at  Richmond  :  was  a  member  of  Congress  1S45-47 
and  1849-51,  of  the  Peace  Congress  and  of  the  Confederate 
House  of  Representatives  1861,  and  became  secretary  of 
war  on  the  resignation  of  George  W.  Randolph,  Nov.  IS. 
1862. 

Sed'ges,  the  grass-like  plants  of  the  natural  order 
Cyperaoeee.  They  often  grow  in  tufts,  are  always  herba- 
ceous, never  hollow-stalked,  and  have  frequently  triangular 
stem.-.  The  glumes  are  single,  scale-like,  and  have  a  flower 
in  the  axil.  There  arc  some  120  genera  and  thousands  of 
species.  Many  of  them  are  coarse  marsh-plants.  They 
furnish  large  quantities  of  very  inferior  hay.  A  few  have 
edible  tubers.  Several  have  pleasant  odors  and  are  used 
in  perfumery.  The  papyrus  is  one  of  the  most  interesting 
of  these  plants.  Mats,  baskets,  etc.  are  produced  from 
some  of  the  species.     (See  Carex.) 

Sedg'wick,  county  of  S.  Kansas,  intersected  by  Ar- 
kansas River  and  its  tributaries,  and  traversed  in  its  N. 
part  by  the  south-western  branch  of  Atchison  Topeka  and 
Santa  Fe  R.  R.,  which  terminates  at  the  county-scat :  has 
prairie  surface,  half  of  which  consists  of  fertile  bottom- 
land. Staples,  wheat.  Indian  corn.  oats,  potatoes,  and  wool. 
Cap. Wichita.  Area,  about  1000  sq.  m.  P.  in  ls70.  1096  : 
in  1>74.  7420. 

Sedgwick,  p.-r.  and  tp..  Harvey  co..  Kan.,  on  a 
branch  of  Atchison  Topeka  and  Santa  ¥i  R.  R. 

Sedgwick,  p.-v.  and  tp.,  Hancock  co.,  Me.,  on  Penob- 
scot Bay.     P.  1113. 

Sedgwick  (Adam),  LL.D.,  F.  R.  S„  b.  at  Dent,  York- 
shire, England,  in  Jan.,  17S6;  graduated  at  Trinity  Col- 
lege,  Cambridge,  1808;  became  fellow  1810;  took  orders 
in  the  Church  of  England  1S17;  was  appointed  Wood- 
wardian  professor  of  geology  at  Cambridge  1818;  was 
chosen  fellow  of  the  Royal  Society  1810,  in  which  year  he 
aided  in  founding  the  Cambridge  Philosophical  Society,  of 
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which  he  became  secretary ;  contributed  largely  to  the 
popularization  of  the  study  of  physical  science  at  Cam- 
bridge and  to  the  formation  there  of  a  museum  of  geology; 
became  proctor  of  the  university,  and  made  a  geological 
tour  in  .Scotland  1827 ;  accompanied  Murchison  in  his 
geological  researches  in  Germany,  Austria,  and  Switzer- 
land 1829;  commenced  a  survey  of  the  Lower  Palteozoic 
strata  of  England  and  Wales  1S31;  was  president  of  the 
Royal  Geological  Society  1829-31;  became  involved  in  a 
bitter  controversy  with  Murchison  as  to  the  use  of  the 
terms  Cambrian  and  Silurian  ;  became  prebendary  of  Nor- 
wich 1S3-1;  was  secretary  to  Prince  Albert  when  the  latter 
was  acting  as  chancellor  of  the  university;  contributed 
largely  to  the  Transactions  of  the  Geological,  Philosoph- 
ical, ami  other  scientific  societies;  was  a  formidable  oppo- 
nent of  the  utilitarian  school  of  morals  and  of  the  evolu- 
tion theories  propounded  by  the  Yesliyes  of  Creation  (1844), 
by  Darwin,  and  by  Spencer;  was  one  of  the  most  active 
members  of  the  British  Association,  and  received  the  Cop- 
ley medal  of  the  Royal  Society  18G3.  D.  at  Cambridge 
Jan.  27,  1873,  being  then  senior  fellow  of  Trinity  College. 
His  works  consist  chiefly  of  reviews,  lectures,  addresses, 
and  memoirs  scattered  through  the  publications  of  learned 
societies,  the  most  important  separate  essays  being  a  Dis- 
course mi  the  Studies  "/the  University  of  Cambridge  (1834; 
enlarged  ed.  1850)  and  a  Synopsis  of  the  Classification  of 
the  Pahiozoic  Hocks  (1855).  (See  Geikie's  Memoirs  of  Sir 
R.  Mure/iimn  (1874)  and  Prof.  T.  S.  Hunt's  Chemical  and 
Geological  Essays  (Boston,  1875).) 

Sedgwick  (Catharine  Maria),  daughter  of  Judge 
Theodore,  b.  at  Stockbridgo,  Mass.,  Dec.  28,1789;  received 
an  excellent  education;  undertook  after  her  father's  death 
(in  1813)  the  management  of  a  private  school  for  the  edu- 
cation of  young  ladies,  and  continued  in  that  employment 
fifty  years.  Published  her  first  work  of  fiction,  A  New  Eng- 
land T't/r,  in  1S22,  the  success  of  which  decided  her  to  con- 
tinue the  career  of  authorship;  brought  out  Redwood  (2 
vols.,  1824),  which  was  reprinted  in  England,  translated 
into  French,  Italian,  German,  and  Swedish,  and  compared 
favorably  with  the  novels  of  Cooper,  to  whom,  indeed,  it 
was  attributed  in  the  French  version  ;  The  Traveller  (1825), 
Hope  Leslie,  or  Earl//  Times  in  Massai-husetts  (2  vols.,  1827), 
reputed  her  best  work:  Clarence*  a  Tale  of  our  Dim  Times 
(1830),  The  Linwoods  (1835),  The  Poor  Rich  Man  and  the 
Rich  Poor  Man  (1836),  live  and  Let  Lire  (1837),  .4  Love- 
Token  for  children,  and  Means  and  Ends, or  Self  -  Training 

(1838),  Stories  for  Young  Persons  (1840),  Letters  front 
Abroad  to  Kindred  at  Home  (1841),  a  record  of  a  Euro- 
pean tour  made  in  1839  J  Historical  Sketches  of  the  Old 
Painters  ( 1 S 4 1 ).  Wilton  Harvey  and  other  Tales  ("l845),  re- 
published from  Gndey's  Lady's  Book  :  Morals  and  Man- 
ners (1846),  Facts  and  Fancies  t  IMS),  Married  or  Single  ? 
(1857),  and  Letters  to  My  Pupils  (1862).  She  wrote  much 
for  the  annuals  and  magazines;  contributed  the  Story  of 
Lc  Passu  to  Sands's  Tales  of  Glauber  Spa  (1832) ;  prepared 
the  biography  of  Lucrctia  M.  Davidson  in  Sparks's  series 
(1841) ;  and  published  several  volumes  of  short  stories  col- 
lected from  the  magazines.  I),  near  Roxburv,  Mass.,  July 
31,  18117.     (Sec  her  Memoir,  by  Mary  E.  Dewey,  1871.) 

Sedgwick  (Henry  Dwight),  second  son  of  Judge  The- 
odore, b.  at  Sheffield,  Mass.,  in  1785;  graduated  at  Wil- 
liams College  1804 ;  became  an  eminent  member  of  the 
New  York  bar  ;  published  some  legal  arguments  and  essays, 
and  contributed  to  the  North  American  Review  and  to  the 
political  and  religious  journals.  D.  at  Stockbridge,  Mass., 
Dec.  23,  1831. — His  brother  Robert,  b.  at  Stockbridge  in 
1787,  also  graduated  at  Williams  College,  and  practised  law 
in  New  York,  where  he  d.  in  1841. 

Sedgwick  (John),  b.  in  Cornwall,  Conn.,  Sept.  13, 
1813;  graduated  at  the  U.  S.  Military  Academy  in  July, 
1837,  and  appointed  second  lieutenant  of  artillery,  his  first 
service  being  against  the  hostile  Seminoles  in  Florida; 
subsequently  upon  the  frontier  during  the  Canada  border 
troubles;  recruiting  and  in  garrison  until  1846 j  in  tin-  war 
with  Mexico  he  participated  in  the  siege  of  Vera  Cruz,  the 
battles  of  Cerro  Gnrdo,  Churubusco,  Molino  del  Key.  Cha- 
pultepec,  and  the  assault  and  capture  of  the  City  of  Ptfexico, 
winning  the  brevets  of  captain  and  major  for  gallantry. 
In  1855  was  transferred  to  the  2d  Cavalry  with  the  rank  of 
major,  of  which  regiment  he  became  lieutenant-colonel  in 
Mar.,  1861,  In  April  be  was  appointed  colonel  of  the  1st  : 
transferred  to  the  1th  Cavalry  Aug.,  1861,  and  in  the  same 
month  was  commissioned  brigadier-general  U.  S.  volun- 
teers. In  the  Virginia  Peninsular  campaign  of  1862  he 
commanded  a  division  of  Sumner's  corps,  and  engaged  in 
the  siege  of  Yorktown  ;  in  the  battle  of  Fair  Oaks,  where  he 
arrived,  after  a  toilsome  march,  in  time  to  decide  the  day. 
May  31  ;  of  Savage  Station  (June  29)  and  Glendalc  (June 
30),  where  he  was  wounded.  Appointed  major-general  of 
volunteers,  to  dato  from  July  4,  1862,  ho  commanded  a  di- 


vision at  Antietam,  where  he  was  severely  wounded  three 
times,  and  disabled  until  December,  when  he  was  placed  in 
command  of  the  9th  corps.  Transferred  to  the  command  of 
the  6th  corps  Feb.,  1863,  he  was  ordered  by  Gen.  Hooker, 
in  May,  1S63,  to  carry  the  heights  of  Fredericksburg  and 
effect  a  junction  with  the  main  army  at  Chancellorsville. 
On  the  morning  of  Sunday,  May  3,  Fredericksburg  was  oc- 
cupied without  serious  difficulty,  but  the  storming  of  the 
heights  in  the  rear  of  the  town  was  attended  with  severe 
loss — nearly  5000.  Continuing  his  march  toward  Chancel- 
lorsville in  pursuance  of  his  instruction?,  his  further  ad- 
vance was  checked  at  Salem  Heights,  about  4  p.  h.,  by  the 
force  which  Gen.  Lee  was  able  to  detach  for  this  purpose 
after  the  repulse  of  Hooker  in  the  morning ;  and  by  Hook- 
er's inactivity  Lee  was  able  the  next  morning  to  so  far 
strengthen  the  force  sent  to  oppose  Sedgwick  that  it  was 
only  by  great  skill  and  hard  righting  the  latter  was  able  to 
hold  his  ground  during  the  day,  withdrawing  after  dark 
across  the  Rappahannock,  In  the  Pennsylvania  campaign 
of  186:1  the  0th  corps  formed  the  right  wing  of  the  army 
following  the  movements  of  Lee,  and  on  the  evening  of 
June  30  encamped  at  Manchester,  upward  of  35  miles  from 
Gettysburg.  The  events  of  the  1st  of  July  demanded  the 
hasty  concentration  of  the  army,  and  before  2  r.  M.  of  July  2, 
Sedgwick  reached  the  Held  with  his  corps,  having  made  the 
march  of  35  miles  in  20  hours.  So  sharp  and  furious  was  the 
struggle  the  corps  was  at  once  engaged,  as  also  in  the  third 
day's  fight,  and  pursuit  of  the  enemy,  July  5.  At  the  battle 
of  Rappahannock  Station  (Nov.  7)  he  commanded  the  right 
wing  of  the  army,  composed  of  the  5th  and  6th  corps,  as  in 
the  "Mine  Run  move"  (Nov.  20-Dec.3).  In  the  Richmond 
campaign  of  1864,  continuing  in  command  of  the  0th  corps, 
he  was  conspicuous  in  the  battles  of  the  Wilderness  (May 
5-6),  as  in  the  battles  of  Spottsylvania,  where,  while  di- 
recting the  placing  of  some  artillery  in  an  advanced  posi- 
tion, he  was  killed  early  in  the  day  by  a  bullet  from  a 
sharpshooter.  His  loss  caused  the  most  profound  grief 
among  his  command,  by  whom  he  was  greatly  beloved,  and 
indeed  throughout  the  whole  army,  to  whom  he  had  en- 
deared himself  by  his  many  noble  qualities.  A  monument 
wrought  of  cannon  captured  by  the  6th  corps  was  erected 
to  his  memory  at  West  Point  in  1868,  on  which  occasion 
George  William  Curtis  delivered  an  eloquent  oration. 

Sedgwick  (Robkrt),  b.  in  England  about  1590;  an 
early  settler  at  Boston,  Mass.;  had  been  a  member  of  the 
Artillery  Company  in  London;  aided  in  founding  the  An- 
cient and  Honorable  Artillery  Company  1638;  was  its  cap- 
tain 1040;  became  colonel  of  the  Middlesex  regiment  1643, 
and  commander  of  all  the  militia  of  Massachusetts  1652; 
went  to  England;  was  employed  by  Cromwell  to  expel  the 
French  from  Penobscot  1654;  took  part  in  the  West  India 
expedition  1655;  was  made  major-general.  D.  in  Jamaica 
May  24,  1656.  With  John  W'inthrop,  Jr.,  he  established 
the  first  ironworks  in  New  England  1013-44. 

Sedgwick  (Theodore),  LL.D.,  b.  at  West  Hartford, 
Conn.,  in  May,  1746  ;  educated  at  Yale  College,  but  did  not 
graduate;  commenced  the  study  of  theology  ;  was  admitted 
to  the  bar  Apr.,  1766;  began  the  practice  of  law  at  Great 
Harrington,  Mass.;  soon  removed  to  Sheffield,  which  town 
he  represented  several  years  in  the  Massachusetts  legisla- 
ture;  was  aide-de-camp  to  Gen.  Thomas  in  the  expedition 
against  Canada  1776;  was  an  active  patriot  throughout  the 
Revolution;  was  a  member  of  the  Continental  Congress 
1785-86;  took  an  active  part  in  the  suppression  of  Shay's 
rebellion  1786-8"  ;  settled  at  Stockbridge  17S7  ;  was  Speaker 
of  the  Massachusetts  house  of  representatives  and  a  mem- 
ber of  the  State  convention  for  the  ratification  of  the  Fed- 
eral Constitution  1788;  member  of  Congress  1739-96;  U.S. 
Senator  1796-90,  serving  one  term  as  president  pro  tan.  ; 
again  member  of  Congress  and  its  Speaker  1799-1801,  and 
judge  of  the  supreme  court  of  Massachusetts  from  1802  to 
his  death,  at  Boston  Jan.  21,  1813.  Judge  Sedgwick  was  a 
laborious  and  highly-accomplished  statesman  and  jurist, 
and  an  enthusiastic  Federalist;  by  his  agency  was  ob- 
tained from  a  court  in  Massachusetts  (17S0)  a  decision  in 
a  fugitive-slave  case  which  foreshadowed  and  led  to  the 
abolition  of  slavery  in  that  State;  and  subsequently  pro- 
nounced the  decision  from  the  supreme  bench  that  "  one 
man  could  not  have  legitimate  property  in  another." 

Sedgwick  (Theodore),  eldest  son  of  Judge  Theodore, 
b.  at  Sheffield,  Mass.,  Dec.  31,  1781;  graduated  at  Yale 
College  1798;  studied  law  with  his  father  and  at  Kinder- 
hook;  was  admitted  to  the  bar  1801;  practised  his  pro- 
fession with  eminent  success  at  Albany,  X.  Y..  1801-22, 
and  subsequently  at  Stockbridge,  Mass.  ;  sat  in  the  Massa- 
chusetts legislature  18:M-2,~>,  und  again  1827,  in  which  year 
ho  carried  through  a  hill  authorizing  the  construction  of  a 
railroad  from  Boston  to  Albany  through  the  Green  Moun- 
tains ;  was  thrice  an  unsuccessful  candidate  for  Congress  ; 
an  effective  speaker,  a  prominent  Democratic  politician,  an 


L68 


SEDGWICK— SEEDS. 


earnest  oppi  ;  ivory  and  advocate  of  temperance 

.,„,!  fro,  trade;   ws    |  re  idenl  of  the  Berkshire  agricultural 
1823  and    [830 ;  travelled  in  Europe  1838-37.     D. 
of  apoplexy  al  Pittsfield,  Mass.,  Nov.  7.  L839.     Author  of 
//  ,     .,,  Countrymen   (1826)  and  Public   and  PrivaU 

8  39;  2d  ed.  1856).— His  wife,  Susas 

K Idanghterof  Gov.  William  Livings! I 

nt  1789,  was  married  1808;  waBauthoress 

works  of  fiotion  for  the  young,  including  The 

Pleasun    (1829),   The  Young  Emigrants  (1830), 

,.rt  (2  vols.,  1835),  Alida,  or  Toon  and  Country 

(1844  .'!>■,  Courini,  and  Waller  Thornley  (1859). 

Sedgwick  (Theodore),  s.,n  of  Theodore  second,  b.  at 

Albany,  N.  V..  Jan.  27,  1  s  1 1  ;  graduated  at  Columbia  Col- 

1829 ;   was  admitted  to  the  bar  May.  1833;  was  an 

atl  ioh«  to  the  C.  S.  legation  at  Paris  1833-34,  the  minister 

being   Edward  Livingston;    practised  law  in  New  York 

City    L83! j  was   president   of  the  New  York  Crystal 

Palace  Association  !s:,2.  ami  hcrame  U.  S.  district  attorney 
for  the  Bouthern  district  of  NewTork  Jan..  1858.  D.  at 
Stockbridge,  Mass..  Her.  8,  1859.  Author  of  a  Memoir  of 
his  great  grandfather,  Gov.  William  Livingston  (is:;3),  a 

TVeati i  th.    Ueasun    of  Damages,  etc.  (1847;    5th  ed. 

1869),  and  a  Treatisi  on  the  Rule)  which  govern  the  Inter- 
pretation and  Application  of  Common  and  Statutory  Law 
(1857);  edited  the  politioal  writings  of  William  Leggett  (2 
vols..  New  York.  1840) ;  published  several  legal,  political, 
and  anniversary  addresses,  and  contributed  to  many  reviews 
ami  other  periodicals,  especially  the  Evening  Post  and 
Harper's  Magazine  and  Weekly.  He  declined  the  mission 
to  Holland  in  1  s.">7,  ami  twice  declined  the  post  of  assistant 
secretary  of  state. 

Sed'ley  (Sir  Charles),  b.  at  Aylesford,  Kent,  England, 
in  1639  :  stndied  at  Wadham  College.  Oxford,  1655-56,  but 
diil  not  graduate  :  was  one  of  the  wits  and  poets  of  the 
court  of  Charles  II..  leading  a  licentious  life;  sat  in  Par- 
liament, and  favored  the  revolution  of  1688.  D.  Aug.  20, 
1701.  His  Works,  consisting  of  plays,  poems,  songs, 
speeches,  ami  political  pieces,  were  edited  by  his  friend 
Ayloff  <-  vols.,  1702). — His  daughter.  Catharine,  though 
extremely  ugly  in  person,  was  the  favorite  mistress  of 
James  [[,-  employed  her  influence  in  favor  of  the  Prot- 
estant party:  at  the  instigation  of  Rochester  refused  to 
leave  Whitehall  on  the  accession  of  James  to  the  throne 
L685 ;  was  by  him  made  countess  t,f  liurehester  lf'>*0.  and 
married  the  earl  of  1'ortmore  in  Ireland.  I).  at  Bath  Oct. 
26,  1 7 1 7. 

Seduc'tion  [Lat.  mil  net  in].  According  to  the  doctrines 
of  the  English  common  law,  based  upon  the  maxim  volenti 
turn  jit  nijiu-'m  [•■  no  legal  injury  can  be  done  to  one  con- 
senting''), the  female  whose  chastity  has  been  seduced  has 
no  remedy  against  Iter  seducer,  but  the  father  is  permitted, 
under  certain  circumstances,  to  maintain  an  action  for 
damages  against  the  man  who  debauches  his  infant 
daughter.  This  right  of  action,  however,  is  not  founded 
upon  tlie  paternal  relation,  nor  upon  the  wrong  done  to 
the  father's  honor,  nor  upon  the  destruction  of  the  child's 
character  and  position  in  society;  it  is  rested  solely  upon 
the  harsh  and  almost  brutal  conception  that  the  relation 
of  master  and  servant  has  been  interfered  with,  and  that  by 
the  illness  ami  consequent  inability  to  labor  on  the  part  of 
the  daughter,  which  become  the  natural  results  of  the  de- 
fendant's act,  the  father  has  been  deprived  for  a  time  of  the 
service  which  would  otherwise  have  been  rendered  to  him. 
For  tin-  reason  the  suit  may  be  brought  not  only  by  a 
father,  bat  also  by  a  guardian,  a  master,  or  any  one  stand- 
ing in  loco  parentis  when-  Bervice  is  legally  due  and  is  actu- 
ally performed.  The  legal  relation  of  master  and  servant 
existing  between  the  plaintiff  and  the  female  at  the  time 
of  the  seduction  must  therefore  be  averred  and  proved,  al- 
though the  serviie  itself  may  be  purely  nominal ;  and  it 
must  appear  that  she  was  prevented  from  discharging  her 
duty  by  mean-  of  some  physical  disability,  such  as  her 
sickness,  which  was  b  direct  consequence  of  the  seduction. 
If  no  BUoh  result  follows  the  wrong,  there  can  be  no  re- 
ry,  since  the  remedy  i-  no!  given  for  the  mere  act  of 
debauching.  Notwithstanding  this  unnatural  basis  of  the 
action,  the  jury  are  directed  that,  in  estimating  the  dam- 
ages, they  inii-t  award  full  e  im]  ensation  for  the  irreparable 
wrong  inflioted  upon  tie-  plaintiff  in  all  his  parental  ami 
tided  honor  and  affections,  his 
personal  grief  and  public  disgrace,  a-  well  as  fur  his  loss 
and  expenses  as  a  master,  and  that  to  this  compensatory 
relief  they  may  add  exemplary  or  punitive  damages.  The 
common-law  theory  as  thus  described  has  been  adopted  in 
a  somewhat  modified  form  in  a  portion  of  the  American 

.  bat  there  ha-  been  a  strong  tendency  on  the  part  of 

their  courts  {■>  break  away  as  much  as  possible  from  these 
absurd  and  arbitrary  restrictions;  the  English  rules  which 
define  the  relation  of  master  and  servant,  and  require  a 


condition  of  actual  service,  have  been  mitigated,  and  rc- 
coi  61  ies  are  permitted  which  would  be  impossible  under  the 
common  law  as  administered  in  England.  What  the  courts 
have  cautiously  aimed  at  in  some  of  the  States  has  been 
in  1 1  \  accomplished  by  the  legislatures  in  many  of  them. 
The  statutory  rule,  which  prevails  so  widely  that  it  may 
properly  lie  called  the  American  doctrine,  has  utterly  swept 
away  tin-  ancient  notion  of  master  and  servant,  and  has 
rested  both  the  right  and  the  remedy,  where  the  wrong  is 
inflioted,  in  the  family  and  parental  relations.  According 
to  this  legislation,  the  action  is  brought  by  a  parent  as  the 
head  of  the  family  ;  the  offence  is  treated  as  one  against  the 
unity,  happiness,  and  purity  of  the  family,  and  the  right 
and  the  remedy  are  thus  made  to  harmonize.  The  statutes 
of  a  few  States  have  gone  even  farther,  and  permit  the 
female  who  has  been  seduced  to  recover  compensation  for 
the  personal  injury  done  to  herself.  When  the  marriage 
relation  is  invaded  by  the  seduction  of  the  wife,  the  hus- 
band has  an  action  against  the  seducer,  in  which  full  dam- 
ages may  be  awarded  for  the  domestic  injury,  and  which  is 
founded  upon  the  simple  fact  that  the  union  of  the  parties 
has  been  virtually  destroyed.  John  Xoiitox  Pomehoy. 
Snl  inn.      See  CrASSTLACE.E. 

See'bach  (Marie),  b.  at  Riga  Feb.  2d,  1835,  the  daugh- 
ter of  a  comic  actor  of  some  reputation  ;  was  educated  at 
Cologne  for  the  opera;  made  her  debut  at  Nuremberg, 
where  she  acted  minor  parts  in  the  vaudeville  and  light 
comedy  :  achiet  ed  a  great  success  in  Hamburg  by  her  im- 
personation of  Gretchen  in  Goethe's  Faust;  was  engaged 
from  1856  to  1865  at  the  royal  theatre  of  Hanover:  removed 
in  1866  to  Eerlin  with  her  husband,  the  tenor  singer  Nie- 
mann, and  visited  the  U.  8.  in  1870-71.  Her  representation 
of  Clarchen  in  Goethe's  Egmont  was  another  decided  suc- 
cess. 

See'bohm  (Frederick),  b.  at  Bradford.  England,  in 
1833  :  was  called  to  the  bar  at  the  Middle  Temple.  London, 
1 856.  Author  of  The  Facts  of  the  Four  Gospels  ( 1801 ),  The 
Oxford  Reformers  of  1498  (1S67),  and  other  historical  and 
biographical  works. 

Seed-lac.  See  Lac.  by  Prof.  C.  F.  Chandler,  Ph.  D., 
M.  D.,  LL.li..  M.  X.  A.  S. 

Seeds  [Ang.-Sax.  s&d],  the  immediate  result  of  sexual 
propagation  in  phamognmous  plants,  being  the  ovules 
alter  fertilization  and  the  consequent  formation  of  the  em- 
bryo, which  is  the  germ  of  a  new  individual.  A  seed  con- 
sists of  the  embryo;  of  the  matured  coats  of  the  Ovule 
(which  see),  commonly  two,  of  which  the  outer,  and  gen- 
erally the  firmer,  is  technically  called  the  testa,  the  inner, 
tegmen  :  and  often  of  a  stock  of  nourishing  matter  accu- 
mulated around  or  accompanying  the  embryo.  The  latter 
was  named  albumen,  from  a  mainly  fanciful  analogy  ;  the 
seed  being  likened  to  an  egg,  the  albumen  was  supposed  to 
answer  to  its  white  (albumen)  and  the  embryo  to  its  yolk. 
Seeds,  such  as  those  of  peas,  beans,  and  almonds,  which 
bine  no  albumen — that  is.no  stock  of  nourishment  outside 
of  the  embryo — have  always  a  strong  and  well-developed 
embryo,  abundantly  supplied  with  the  same  or  similar 
matter  stored  in  its  own  tissues.  The  general  structure  of 
the  seed  depending  upon  that  of  the  ovule,  the  same  terms 
are  mostly  applicable  to  it  and  to  its  modifications  and 
parts  (such  as  anatropous3  orthotropous,  rhaphe,  ehalaza, 
etc.  i  :  but  the  now  closed  orifice  through  which  impregna- 
tion was  effected  is  called  the  micropyle  ;  the  scar  left  by 
separation  from  the  seed-stalk  or  placenta  is  the  hilum  : 
the  accessory  and  usually  partial  external  covering,  which 
is  sometimes  developed  by  a  growth  from  the  micropyle  or 
the  apex  of  the  seed-stalk,  is  an  arillus  or  aril.  The  mace 
of  nutmeg  and  the  pulpy  covering  of  Euonymus  seeds  are 
familiar  examples.  A  earuncle  and  a  stropMoU  are  nearly 
similar  appendages  at  the  base  or  hilum.  not  developed 
into  a  covering.  Other  appendages  to  certain  seeds  are 
the  <<<mo.  or  tuft  of  downy  hairs  at  the  summit,  as  in  milk- 
weed,  or  the  base,  as  in  willow,  also  the  wing,  as  in  trumpet- 
creeper;  these  and  various  other  appendages  aid  in  the 
dispersion  of  seeds.  The  albumen  of  the  seed,  when  dis- 
tinctively present,  may  differ  greatly  in  abundance,  con- 
sistence, and  nature:  as  from  farinaceous  or  flowery  in 
wheat  to  cartilaginous  or  horny  as  in  coffee,  or  to  the  tex- 
ture and  appearance  of  ivory  in  the  "vegetable-ivory" 
nuts.  In  many  cases,  as  in  those  just  referred  to,  it  forms 
much  the  larger  part  of  the  kernel  of  the  seed:  in  others 
the  embryo  is  so  minute  as  to  be  with  difficulty  discerned 
antecedent  to  germination;  while  sometimes  the  embryo 
is  the  more  conspicuous,  and  the  albumen  is  reduced  to  a 
thin  layer.  When  copious,  the  albumen  generally  envel- 
ops the  embryo,  but  sometimes  the  latter  enfolds  the  for- 
mer, as  in  mallows,  or  is  coiled  around  it.  as  in  four-o'-eloek 
and  duckweeds.  The  embryo  and  its  parts  have  been  de- 
scribed in  other  articles.  (See  Botaxv.  Embryo.  Germ.) 
Its  most  important  structural  characteristic  is  the  number 
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of  cotyledons  or  seed-leaves — one  in  monocotyledonous 
or  endogenous  plants:  a  pair  in  the  dicotyledonous  or 
exogenous.  What  are  called  polyeotyledonoua  embryos, 
such  as  those  of  pines,  with  a  whorl  of  few  or  several  sub- 
leaves,  are  considered  to  be  formed  of  a  pair  of  cotyledons 
divided,  as  it  were,  into  leaflets. 

As  to  the  duration  of  vitality  in  seeds,  there  are  many 
conflicting  accounts.  The  story  of  grain  found  buried  with 
Egyptian  mummies  having  germinated  after  being  ex- 
humed is  now  generally  discredited.  All  recent  attempts 
under  proper  observation  and  due  precautions  have  failed. 
The  appearance  of  plants  new  to  the  station  upon  soil 
brought  to  the  surface  from  excavations  can  usually  bo 
otherwise  explained  when  they  appear  to  involve  a  high 
antiquity,  although  there  is  no  doubt  that  buried  seeds  have 
germinated  after  a  lapse  of  fifty  or  more  years.  The  best 
authenticated  case,  pointing  to  a  much  longer  preservation 
of  vitality  under  such  conditions,  is  that  of  the  growth  of 
raspberry-seeds  found  in  the  abdominal  portion  of  a  skele- 
ton exhumed  from  a  Roman  tomb  near  Dorchester,  Eng- 
land :  but  it  is  one  not  beyond  doubt  and  uncertainty. 
One  or  two  series  of  experiments,  conducted  within  the 
last  forty  or  fifty  years  by  the  sowing  of  seeds  of  known 
age,  and  also  by  the  annual  sowing  from  a  stock  of  a  con- 
siderable variety  of  seeds  of  the  same  age,  indicate  a  rapid 
extinction  of  vitality  under  ordinary  conditions.  Out  of 
338  species,  representing  74  natural  orders,  only  94  kinds 
grew  after  3  years,  only  57  after  4  to  8  years,  only  16  from 
I  to  21  years,  5  from  25  to  27  years,  3  to  43  years.  In 
ordinary  cases,  leguminous  seeds  have  longest  preserved 
germinating  power,  in  some  very  well-authenticated  in- 
stances up  to  seventy  or  perhaps  one  hundred  years. 
Nearly  uniform  temperature,  darkness,  and  either  dryness 
or  burial  beyond  atmospheric  influences,  most  favor  the 
prolongation  of  vitality.  Asa  Gray. 

See'konk,  p. -v.  and  tp.,  Bristol  co„  Mass.,  on  Paw- 
tucket  River  and  Boston  and  Providence  R.  R.     P.  1021. 

See'land,  the  largest  and  most  important  of  the  Danish 
islands,  between  the  Cattegat  and  the  Baltic,  and  between  the 
Sound  which  separates  it  from  Sweden,  and  the  Great  Belt 
which  separates  it  from  the  island  of  Funen.  Area,  2840 
sq.  m.  P.  637,711.  The  ground  is  low  and  undulating, 
dotted  with  small  lakes,  and  studded  with  forests  of  oak 
and  beech.     The  soil  is  very  fertile,  and  well  cultivated. 

See'ley  (John  Robert),  b.  in  London,  England,  about 
1834,  son  of  a  well-known  London  publisher;  graduated 
at  Christ's  College,  Cambridge,  1857  ;  obtained  a  fellowship 
and  lectureship  there  1858;  became  classical  teacher  at  the 
City  of  London  School  1860;  professor  of  Latin  in  Uni- 
versity College,  London,  1863;  succeeded  Charles  Kingsley 
as  professor  of  modern  history  at  Cambridge  Oct.  9,  1869. 
Author  of  Baca  Homo,  or  The  Life  and  Work  of  Jesus 
Christ  (1865),  which  rapidly  passed  through  many  editions 
and  elicited  many  replies  ;  Roman  Imperialism  (1869),  Lec- 
tures and  Essays  (1870)  ;  and  editor  of  Livy,  with  Intro- 
duction, Historical  Examination,  and  Notes  (1871). 
Seely,  tp.,  Faribault  CO.,  Minn.  P.  266. 
See'lye  (Julius  Hawley),  S.  T.  D.,  LL.D.,  b.  at  Bethel, 
Conn.,  Sept.  14, 1824 ;  graduated  at  Amherst  College  1849  ; 
studied  theology  at  the  Auburn  Seminary,  and  also  in  Ger- 
many ;  was  ordained  pastor  of  the  First  Reformed  Dutch 
church,  Schenectady,  N.  Y.,  in  1853,  where  he  remained 
until  1858,  when  ho  accepted  the  professorship  of  mental 
and  moral  philosophy  in  Amherst  College,  which  he  still 
holds.  In  1872  he  visited  India,  where  he  spent  three 
months,  largely  occupied  in  lecturing  to  educated  and  Eng- 
lish-speaking Hindoos  on  the  truths  of  Christianity.  Some 
of  these  lectures  were  published  in  Bombay  (1873)  by  re- 
quest of  their  auditors,  and  also  at  Boston  (1874)  under  the 
title  The  Way,  the  Truth,  ami  the  Life.  He  has  also  pub- 
lished a  volume  on  Christian  Missions  (New  York,  1875), 
besides  various  sermons,  addresses,  and  articles  in  quarterly 
reviews,  and  translated  Schwegler's  History  of  Philosophy 
(New  York,  1856).  In  1874  he  was  elected  to  the  44th 
Congress  by  a  spontaneous  movement  of  the  people  of  his 
district,  and  without  having  received  a  nomination  from 
any  political  party.  In  1876  he  was  elected  president  of 
Amherst  College,  still  retaining  bis  professorship. 

Seelye  (Lauhf.nits  Ci.  viikI,  D.  I).,  brother  of  Julius 
H.,  b.  at  Bethel,  Conn.,  Sept.  20,  1837;  graduated  at  Union 
College  1857;  studied  at  Andover  Theological  Seminary 
1857-59,  at  Berlin  and  Heidelberg  universities  1860-62; 
travelled  in  Europe,  Egypt,  and  Palestine;  was  ordained 
pastor  of  a  Congregational  church  at  Springfield.  Mass., 
1S63;  was  professor  of  English  litorature  and  oratory  at 
Amherst  College  1865-7  I.  and  became  in  1ST  I  president  of 
the  new  Smith  College  for  Young  Women  at  Northampton, 
Mass.  Author  of  various  contributions  to  reviews,  in- 
cluding articles  on  collegiato  education  and  on  Celtic  lite- 
rature. 


See'maim  (Bertholu),  Ph.  D.,  b.  at  Hanover,  Ger- 
many, Feb.  28,  1825;  educated  at  the  lyecum  of  that  city 
and  at  the  University  of  Gottingcn ;  was  naturalist  on  board 
H.  M.  S.  Herald  on  an  exploring  expedition  around  the 
world  1846-47  ;  made  three  arctic  voyages  in  search  of  Sir 
John  Franklin;  explored  the  Feejee  Islands  and  parts  of 
North  and  South  America  1860-62;  published.!  Narrative 
of'  the  Voyage  of  the  Herald  (1853),  Popular  History  of  Palms 
(1855),  The  Botany  of  the  Voyage  of  the  Herald  ( i  857  i.  Viti, 
an  Account  of  a  tiorernmcnt  Mission  to  the  Fiji  Islands  ( 1862), 
Popular  Nomenclature  of  the  A  merican  Flora,  and  other  sci- 
entific works;  contributed  to  literary,  political,  and  geo- 
graphical periodicals  in  England;  accompanied  Capt. Bed- 
ford Pim  in  his  travels  in  Central  America,  and  joined  him 
in  writing  Dottings  on  the  Roadside  in  Panama,  Nicaragua, 
and  Mosquito  (1869);  engaged  in  mining  enterprises  in 
Nicaragua.     D.  at  the  Javali  Aline  Oct.  10,  1871. 

Seet'zen  (Ulric  Jasper),  b.  near  Jever,  Friesland, 
Holland,  Jan.  30,  1797;  educated  at  the  University  of 
Giittingen,  where  he  gave  special  attention  to  natural 
science  ;  became  a  friend  of  Blumenbaoh  and  of  Humboldt; 
undertook,  under  the  patronage  of  tho  dukes  of  Saxc-Gotha, 
an  extensive  exploration  of  Asia  and  Africa;  reached  Con- 
stantinople 1802;  proceeded  to  Aleppo,  where  he  studied 
Arabic  fifteen  months,  1803-04  ;  traversed  Syria  and  Pales- 
tine to  the  borders  of  Arabia,  making  valuable  scientific 
collections  1804—05 :  explored  Lebanon  and  the  regions  E. 
of  tho  Dead  Sea  in  the  costume  of  a  Turk,  discovering  the 
sites  of  many  towns  before  unknown,  1805-06;  was  again 
at  Jerusalem  Mar.,  1807;  proceeded  thence  by  way  of 
Sinai  to  Egypt,  where  he  procured  a  vast  collection  of 
MSS.  and  other  objects  for  the  museum  of  Gotha ;  explored 
Upper  Egypt,  and  in  the  disguise  of  a  Mohammedan  pil- 
grim visited  Mecca  and  Medina;  set  out  for  Mocha  Mar.. 
1810,  and  reached  that  city,  whence  his  last  letter  was 
written  Nov.  17,  1810.  Nothing  certain  was  ever  known 
of  his  subsequent  history,  but  he  was  believed  to  have  been 
poisoned  in  1811  by  the  imam  of  Sana.  His  diary  and  maps, 
recovered  in  1S15,  were  published  at  Berlin  (3  vols.,lS54-55). 
Seez,  town  of  France,  department  of  Orne,  on  the  Orne, 
manufactures  gloves  and  linen.  P.  5045. 
Sefton,  tp.,  Fayette  co.,  111.  P.  1227. 
Seg'ment  [Lat.  segmentum].  A  segment  of  a  circle  is 
a  part  of  a  circle  included  between  two  parallel  chords; 
these  chords  arc  the  bases  of  the  segment.  If  one  chord 
becomes  a  tangent,  the  segment  has  but  one  base.  A  spheri- 
cal segment  is  a  portion  of  a  sphere  included  between  two 
parallel  planes;  the  circles  cut  out  by  these  planes  are  the 
bases  of  the  segment.  If  one  of  the  planes  is  tangent  to 
the  surface  of  the  sphere,  the  segment  has  but  one  base. 
Segner's  Wheel.  See  Barker's  Mill. 
Se'gni,  town  of  Italy,  province  of  Rome,  on  a  hill  S.  E. 
of  Rome,  40  miles  distant  by  rail.  This  was  one  of  the 
oldest  Italian  cities,  being  already  a  place  of  importance 
when  it  was  occupied  and  strengthened  by  Tarquin  the 
Proud.  Most  interesting  remains  of  these  remote  ages 
may  still  be  seen  here,  such  as  fragments  of  the  old  Cyclo- 
pean walls,  a  fine  gate  of  the  same  period,  etc.  During 
the  Middle  Ages  it  was  one  of  the  foremost  towns  of  the 
Campagna,  a  favorite  sojourn  of  popes  and  princes.  The 
cathedral  is  one  of  the  most  imposing  in  the  province,  and 
contains  some  rich  chapels.  Tho  present  inhabitants  are 
a  vigorous  race,  and  bring  down  for  market  large  quanti- 
ties of  wood  from  the  neighboring  mountains.     P.  5600. 

Se'go,  town  of  Western  Africa,  capital  of  the  state  of 
Bambara,  on  the  Joliba,  in  lat.  13°  5'  N.,  Ion.  5°  \V.  It  is 
well  built,  contains  many  mosques  and  a  large  palace,  and 
carries  on  considerable  traffic.     P.  30,000. 

Sego,  p. -v.,  Madison  tp.,  Perry  co.,  0.     P.  33. 
Segor'be,  town  of  Spain,  province  of  Castcllon,  on  the 
Palancia,  is  beautifully  situated,  well  built,  and  has  large 
manufactures  of  brandy,  paper,  and  flour.     P.  7232. 

Sego'via,  an  old  and  interesting  town  of  Spain,  the 
capital  of  the  province  of  the  same  name,  on  the  Eresma, 
on  a  lofty  rock,  and  is  surrounded  by  old  walls  surmounted 
liv  round  towers.  Its  streets  are  narrow  and  crooked,  but 
many  of  its  buildings  are  magnificent.  The  aqueduct  which 
carries  tho  waters  of  tho  Rio  Frio  into  the  city  is  2921  feet 
long  and  rests  on  170  arches,  some  of  which  are  102  feet 
high.  It  is  built  of  granite  blocks  without  cement  or  mor- 
tar, and  is  the  grainiest  specimen  of  Roman  architecture 
in  Spain,  But  the  famous  cloth  manufactories  which  onco 
supplied  Europe  have  entirely  disappeared,  and  the  trade  of 
the  city  has  also  sunk  into  insignificance.  P.  about  12,000, 
Se'gtliu,  p.-v.,  cap.  of  Guadalupe  co.,  Tex.,  on  Guada- 
lupe River,  has  1  weekly  newspaper.     P.  988. 

Seguin'  (EdouARd),  M.  D.,  b.  at  Clamecy,  department 
of  Nicvre,  France,  Jan.  20,  1S12.     His  ancestors  for  sev- 
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eral  generations  had  been  eminent  as  physicians.  Ho  was 
educated  :it  the  oolleges  of  Auxerre  and  St.  Louis  in  Paris, 
and  studied  medicine  and  Burger;  under  Itard,  ami  was 

squentlj   associated  with  KsquiroL     Wliile  yet  a  stu- 
dent he  became  one  of  the  hrilliuut  coterie  oi'  young  men 
who  accepted  the  teachings  of  Saint-Simon  in  philo 
and   political    economy.      Ledru    Rollin,    Pierre    Leroux, 
Hiohel  Chevalier,  Louis  Blanc,  the  elder  Ploorens,  and  the 

,  es  were  his  most  intimate  friends.  Ai  the  suggestion 
of  Itard,  who  had  himself  attempted  without  success  the 

ling  of  a  wild  idiot  boy,  Dr.  Seguin  undertook  soon 
after  receiving  his  medical  degree  the  training  of  a  few 
idiot  children.  Devoting  himself  with  great  assiduity  to 
the  study  of  their  psychologies!  condition,  he  at  length 

i iprehended  the  nature  of  their  infirmity  so  olearl]  that 

he  was  able  to  produce  most  remarkable  results  by  his  sys- 
tem "I  training  them.  In  his  first  experiments  Esquirol 
ited  with  hiui,  and  their  names  appear  together 
on  the  title  page  of  his  first  pamphlet  on  the  subject  of  idiot 
training  in  1839.  Other  duties  called  Esquirol  away,  but  Se- 
guin continued  his  humane  labors,  and  from  the  idiot  chil- 
dren in  the  great  Hospice  des  Inourables  a  number  were 
selected  and  placed  under  bis  care.  In  1844  a  commission 
from  the  Academy  of  Soienees  of  Paris,  consisting  of  MM. 
Mm-.  Flourens,  and  Pariset,  examined  critically  Dr.  Se- 
guin's  method  of  training  ami  educating  idiot  children, 
and  in  their  report  to  the  Academy  they  gave  to  it  the  high- 

ommendation,  declaring  that  up  to  the  time  when  he 
commenced  his  labors  (1837]  idiots  could  not  be  educated 
or  cured  bj  anj  mean-  previously  known  or  practised,  but 
that  he  bad  solved  the  problem.  His  work  thus  approved 
by  the  highest  scientific  authority,  Dr.  Seguin  continued 
his  philanthropic  labors  in  Paris  for  some  years,  publish- 
ing in  1816  his  great  treatise,  ZVaitement  moral,  Hygiineet 
Education   des  Idiots  et  des  autres  Enfants  arriires,  which 

has itinued  to  be  the  standard  textbook  for  all  interested 

in  the  education  of  idiots  to  the  present  time.  (See  ImocY, 
bj  Hi;.  11.  B.  Wilih  IB.)  He  devoted  his  spare  moments 
during  this  period  I  I  338  18)  to  literary  labor,  hut  with  di- 
rect reference  t"  Iiis  specialty.  Alter  the  revolution  of 
lsis,  lir.  Seguin  migrated  to  the  l".  S.:  visited  the  school 
for  idiotic  children  in  South  Boston  and  the  institution  for 
feeble-minded  youth  at  Barre.  .Mass.,  both  in  large  meas- 
ure the  outgrowths  of  his  labors  in  Paris  :  went  to  Albany, 
where  Dr.  Wilbur  was  just  organizing  the  experimental 
school  which  has  culminated  since  in  the  New  York  State 
Idiot  Asylum  at  Syracuse,  ami  rendered  him  in\  aluable  as- 
-i-tiii-e  in  that  organization:  returning  to  Frauce,  hecanie 
back  with  his  family  in  1851,  and  settled  in  Portsmouth, 
0.,  io  the  practice  of  his  profession.  But  be  could  not  be 
content  without  toiling  still  more  for  the  helpless  idiot 
children,  and  in  1854-57  he  was  at  Syracuse  teaching  and 
training  idiot  children,  aiding  in  the  establishment  of 
new  institution-  in  Connecticut,  Ohio,  and  Pennsylvania, 
and  lor  a  time  was  at  the  head  of  the  Pennsylvania  insti- 
tution. Revisiting  Prance  again  in  1858,  he  returned  in 
1859,  and  settled  in  practice  at  Mount  Vernon.  X.  Y..  from 
whence  he  removed  to  New  York  City  in  1863.  In  1866  ho 
published  Idiocy,  and  its  Treatment  by  the  Physiological 
Method,  a  valuable  textbook  and  authority  on  the  subject. 
Though  he  has  not  lost  his  interest  in  the  subject  with 
which  ho  has  been  so  fully  identified,  his  later  writings 
have  been  largely  occupied  with  physiological  education 
and  professional  topics.  He  was  a  commissioner  from  the 
educational  bureau  at  the  Vienna  Exposition  in  1S73.  Be- 
side- the  works  mentioned  above,  Dr.  Seguin  has  publish- 
■  I  M.  0.  sot  ^Education  d\  son  Enfant  Idiot 
,.,/.'  <:  Pratique  dePJSdvcation  des  Idiots 
(2  parts,  Paris,  1842),  Hygihne  et  Education  dee  Idiots 
(Paris.  1843),  Images  graduies  d  VUsage  des  Enfants  ar- 
rier*  ■  L846),  /-'.  A'.  Pereire,  premier  Insti- 

tutt  <<,■  des  S  i      (uete  en  Franc*  (Paris.  Ist7),  Histor- 

ical  Notice  ■■/  the  Origin  ■•"■I  Progress  of  tin  Treatment  oj 
Idiots  (translated  by  .J.  S.  .Newberry.  M.  D.,  1852),  Idiocy, 
its  Dia  Treatment  1,1/ tin    Physiological  Method; 

An    Addret  New    York   State   Medical  Society 

i  1*01;.  A',  u    Facts  and  ■■■■in  ■  i  ulu*/  Idimit  ilsi'.'.i|, 

an  edition  of  W'uiiderlieh'-  Medical  Thermometry,  with 
large  additions  (1871),  /  \etry,A  Manual  of 

L873),  Mi, In  ai  Thermometry  and  Human 
Temperaturt  1  B76  Report  as  Commissioner  to  the  Vienna 
Exposition  to  tht  Secretary  of  State  (1876).  Dr.  Seguin  is 
also  the  inventur  of  the  physiological  thermometer,  so 
largely  used  by  physician-.  L.  P.  Brockett. 

Seguin  (Marc),  b.  Apr.  20,  1786,  at  Annonay,  depart- 
ment of  Ardeche,  France,  nephew  of  Montgolfier ;  studied 
engineering;  was  engaged  in  the  construction  of  railways 
in  South-eastern  France  and  in  the  establishment  of  steam 
navigation  on  the  Rhone  ;  wrote  Memoire  sur  i-  <  Ttemin  de 
Per  dt  Saint-Stu  and  De  Plnfluenct  des  Chemins 

de  Fer  et  de  I'Art  de  tee  tracer  et  de  Its  construire,  and  is 


said  to  have  arrived  in  1S39  at  the  same  results  in  the  cal- 
culation of  the  mechanical  effects  of  heat  as  Mayer  in  Heil- 
bronn  in  1842,  and  Joule  in  London  in  1843.  D.  at  Anno- 
nay in  JS7o. 

Sesur',  a  family  of  French  nobility  mentioned  in  the 
history  of  the  middle  of  the  ninth  century,  produced  many 
names  of  good  reputation  in  war,  literature,  and  politics, 
and  is  still  nourishing:  (I)  Loris  Philippe.  Coint  de 
SeoOR,  b.  at  Paris  Dec.  10,  1753;  received  a  military  edu- 
cation, and  served  in  America  under  Rochambeau  :  was 
appointed  in  17s:;  amhassador  to  St.  Petersburg,  where  be 
gained  the  favor  of  Catharine  II..  and  concluded  an  im- 
portant commercial  treaty  between  Russia  and  France  in 
17S7:  retired  from  tho  public  service  after  the  overthrow 
of  the  monarchy  :  lost  his  large  fortune  during  the  Reign 
of  Terror,  and  sustained  himself  and  his  family  by  literary 
work  ;  was  recalled  to  service  by  Napoleon  ;  made  a  peer 
during  the  Restoration.  D.  at  Paris  Aug.  27,  1830.  His 
principal  works  are  ThSdtre  de  PHermitage  (2  vols.,  1798), 
originally  written  for  the  private  stage  of  Catharine  II.; 
Contes,  Fables,  Chansons  ct  \~crs  (1801).  Tableau  historique 
et  politique  dt  I' Europe  de  1786-96  (3  vols.,  1800),  Mt- 
moires,  on  Souvenirs  et  Anecdotes  (3  vols.,  1S25).  His 
CEuvres  compliti  s  were  published  in  33  vols,  at  Paris  ( 1S24— 
30).— (2)  His  son.PAUi.  Philippe,  b.  at  Pari-  Nov.  4,  17SU; 
entered  the  army  in  1799,  became  a  member  of  the  statf 
in  1SII2:  governor  of  the  imperial  pages  in  1804:  brigadier- 
general  and  aide-de-camp  to  Napoleon  during  the  Russian 
campaign,  but  was  left  without  employment  by  the  Resto- 
ration :  made  a  peer  by  Louis  Philippe.  D.  at  Paris  Feb. 
25.  1873.  In  1824  be  published  Histoire  de  Napolion  et  de 
In  GrandeArmfe  pendant  PAnnis  1S12.  which  made  a  great 
sensation,  and  has  been  often  republished.  He  also  wrote 
Histoire  de  Ruseie  (1829)  and  Histoire  de  Charles  17//. 
(2  vols..  ls:;4  :  translated  into  English.  Philadelphia,  1S42). 

Sehome,  p. -v.,  Whatcom  eo.,  Washington  Terr.,  on 
Bellingham  Bay,  Georgia  Straits. 

Seicentis'ti  [It.],  in  the  history  of  the  Italian  literature, 
is  the  collective  name  of  the  writers  of  the  seventeenth  cen- 
turv.  but  as  these  stood  lower  than  those  of  the  preceding 
age.  and  the  whole  period  denotes  the  lowest  point  of  a 
long  decline,  the  name  becomes  associated  with  the  idea  of 
false  ta^tc  and  artificial  expression. 

Seid'litz,  village  of  Bohemia,  near  Bilin,  is  famous  for 
its  mineral  springs,  whose  water,  containing  sulphate  of 
magnesia,  sulphate  of  soda,  and  carbonic  acid,  is  often  used 
as  an  aperient. 

Seidlitz  Powders.    See  Rochelle  Salt. 

Seidlitz  Water.     See  Seidlitz. 

Seifhen'nersdorf,  town  of  Germany,  kingdom  of 
Saxony,  on  the  Mandan,  has  large  dye-houses,  bleacbing- 
grounds,  and  linen-weaving  factories.     P.  6076. 

Seign'iorage  [Fr.  seioneurtao/e],  in  finance,  is  the 
charge  levied  by  government  to  cover  the  expense  of  coin- 
age. In  England  no  fixed  seigniorage  is  levied  on  gold, 
while  a  considerable  seigniorage  is  levied  on  the  silver  and 
copper  currencies ;  any  person  may  have  standard  gold 
coined  in  quantities  of  not  less  than  £10,000.  In  France, 
on  the  contrary,  the  seigniorage  on  gold  is  heavy  :  and  this 
absence  of  uniformity  in  the  monetary  systems  of  Europe 
is,  irrespective  of  the  weights  of  the  several  denominations, 
a  serious  hinderance  and  loss  in  international  trade. 

Seine,  a  river  of  France,  rises  in  the  department  of 
Coted'Or  at  an  elevation  of  1420  feet  above  the  level  of  the 
sea.  flows  in  a  north-western  direction,  passes  through  Paris, 
where  it  is  from  300  to  500  feet  wide,  and  enters  the  En- 
glish Channel  at  Havre  by  an  estuary  7  miles  wide.  Its 
entire  length  is  497  miles,  of  which  about  350  below  Troycs 
are  navigable  by  barges,  and  40  from  Rouen  to  Havre  (to 
which  the  term  .Seine  maritime  is  applied)  by  vessels  of 
200  to  300  tons.  It  receives  from  the  left  the  \"onne,  the 
Essonne,  and  the  Euro,  and  from  the  right  the  Aube,  JIarne, 
and  i  lise.  By  canals  it  communicates  with  the  Loire.  Saone, 
Rhine,  and  Scheldt.  •■  Though  surpassed  in  some  respects 
by  the  Loire,  Saone.  and  Garonne,  yet  taken  as  a  whole, 
with  the  hills  and  valleys,  forests  and  meadows,  numerous 
villages  and  populous  towns,  and  famous  cities,  which  line 
its  banks,  it  is  the  finest  river  in  Europe." 

Seine,  the  smallest  but  the  most  densely  peopled  and 
wealthiest  department  of  France,  comprises  an  area  of 
185  sq.  m..  with  a  population  of  2.220,060.  The  ground 
is  undulating  and  beautifully  varied,  traversed  by  the 
Seine  and  the  Marne.  The  soil  is  not  naturally  fertile,  but 
it  has  been  made  very  productive  by  the  skill  of  the  farmers 
and  gardeners.  Immense  quantities  of  vegetables,  mush- 
rooms, melons,  peaches,  and  strawberries  are  raised  for  tho 
market  of  Paris.  Beautiful  forests,  as  those  of  Boulogne, 
Vinccnnes,  St.  Cloud,  an<f  Meudon,  cover  a  large  part  of 
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the  surface  between  the  cities,  and  rich  quarries  of  build- 
ing-stone and  gypsum  are  found. 

Seine-et»>Iarne,  department  of  France,  comprises 
an  area  of  2154  sq.  m.,  with  341,41)0  inhabitants.  The 
ground  is  slightly  undulating  and  the  soil  very  fertile. 
Extensive  forests,  yielding  excellent  timber,  are  found, 
among  which  is  that  of  Fontainebleau.  Large  crops  of 
wheat,  vegetables,  and  fruits  are  raised;  the  wine  of  the 
department  is  mediocre,  though  it  produces  one  of  the  most 
celebrated  kinds  of  table-grapes,  the  Chasselas  do  Fon- 
tainebleau. On  the  pastures  and  meadows  numerous  cat- 
tle are  reared,  and  immense  quantities  of  cheese,  the  so- 
called  fro  mage  de  Brie,  are  sent  to  the  Paris  markets.  Of 
45,763  children  of  school  age,  3638  received  no  school  ed- 
ucation in  1857.     Cap.  Melun. 

Seilie-et-Oise,  department  of  France,  comprises  an 
area  of  2141  sq.  m.,  with  580,180  inhabitants.  In  the 
southern  part  the  ground  is  almost  flat;  in  the  northern, 
hilly  and  covered  with  forests.  The  soil  is  generally  not 
fertile,  but,  being  well  manured  and  excellently  cultivated, 
yields  large  crops  of  fruits  and  vegetables  for  the  capital. 
Different  branches  of  manufactures  are  pursued  with  great 
success.  Several  fine  varieties  of  stone  and  clay  are  found, 
and  the  porcelain  manufactures  of  Sevres  have  acquired  a 
world-wide  reputation.  Of  35,249  children  of  school  age, 
3450  received  no  school  education  in  1857.    Cap.  Versailles. 

Seine-Inferieure',  department  of  France,  borders  on 
the  English  Channel,  where  a  range  of  chalk-cliffs  from 
200  to  500  feet  high  faces  the  sea  and  forms  many  good 
harbors.  The  ground  is  generally  composed  of  plains, 
watered  by  numerous  small  streams,  and  broken  only  in 
the  south-western  part  by  ranges  of  low  hills.  The  soil  is 
fertile  and  well  cultivated.  Forests  abound ;  large  crops 
of  grain,  hemp,  flax,  hops,  and  fruits  are  raised,  and 
sheep,  cattle,  and  horses  are  extensively  reared  and  of 
good  breeds.  Manufactures,  and  especially  fisheries  and 
commerce,  form  important  sources  of  wealth.  Area,  2298 
sq.  m.  P.  790,022.  Of  87,857  children  of  school  age, 
21,359,  nearly  one-fourth,  received  no  school  education  in 
1857.     Cap.  Rouen. 

Seis'ill  [Fr.  aaiaine].  The  ancient  English  law  concern- 
ing real  property  did  not  conceive  of  a  freehold  estate  in 
lan,l — that  is,  an  estate  for  life,  or  in  fee  simple,  or  in  fee 
tail — as  complete  without  the  presence  of  a  peculiar  ele- 
ment, partly  consisting  in  a  physical  fact  and  partly  in  a 
mental  condition,  which  was  termed  seisin.  The  more 
right  of  ownership  was  not  enough  unaccompanied  by  the 
seisin,  which  made  that  right  perfect.  Seisin  was  not  the 
more  possession  of  the  land,  although  it  is  very  errone- 
ously defined  in  many  textbooks  as  synonymous  with  pos- 
session ;  it  was  the  possession  accompanied  by  a  claim  to  a 
freehold  estate  in  the  land  so  possessed.  It  was  a  funda- 
mental dogma  of  the  common  law  that  there  could  be  only 
one  seisin  of  the  same  land  at  the  same  time,  and  that  the 
seisin  could  never  be  in  abeyance;  that  is,  it  must  be  con- 
tinuously vested  in  or  held  by  some  person.  It  might  bo 
rightful  or  wrongful  It  was  rightful  when  the  person 
seized  had  also  a  valid  title  to  the  estate  which  he  claimed ; 
it  was  wrongful  when  the  person  seized  had  no  such  valid 
title,  but  held  the  possession  and  claimed  the  esiate  in  hos- 
tility to  the  one  in  whom  the  true  title  was  vested.  So 
much  importance  was  attached  by  the  law  to  this  technical 
conception  that  a  person  who  obtained  the  seisin  wrong- 
fully was  nevertheless,  while  it  lasted,  regarded  as  holding 
an  estate  and  as  having  tangible  rights  against  the  true 
owner.  The  seisin,  however,  so  closely  attended  the  title 
that  it  could  not  he  lost  by  the  entry  of  a  stranger  on  the 
land  while  the  owner  thereof  remained  in  possession ;  and 
if  the  owner  made  an  entry  upon  his  land,  he  immediately 
acquired  the  seisin  thereof,  and  was  enabled  to  maintain 
all  actions  for  its  recovery  based  upon  the  fact  of  his  seisin. 
In  a  few  instances  the  seisin  passed  on  a  change  of  owner- 
ship without  an  entry  upon  the  land.  It  passed  in  this 
manner  to  the  heir  immediately  upon  the  death  of  his  an- 
cestor, it  the  latter  was  seized  at  the  time  of  his  death.  H 
was  then  denominated  seisin  in  law,  to  distinguish  it  from 
the  ordinary  case,  which  required  a  possession.  These 
highly  technical,  arbitrary,  and  even  absurd  conceptions 
and  dogmas  of  the  old  common  law  have  been  wholly  ab- 
rogated in  tin-  great  majority  of  the  American  States,  and 
they  can  only  serve  to  confuse  the  simplo  rules  of  real 
property  which  generally  prevail  in  this  country.  In  the 
jurisprudence  of  the  U.  S.  seisin  means  simply  ownership, 
ami  as  an  almost  universal  rule  it  passes  by  the  execution, 
delivery,  and  record  of  a  valid  conveyance;  no  actual 
entry  on  the  land  is  requisite  for  its  acquisition  or  re- 
covery. There  is  no  good  reason  why  the  word  should  In- 
retained  in  our  legal  nomenclature;  the  simplicity  and 
accuracy  of  the  law  would  bo  promoted  by  its  complete 
abandonment.  John  Norton  Pomeroy. 


Seismol'ogy  [Gr.  a^uj^os,  "earthquake,"  and  Adyos, 
"discourse"],  the  science  of  earthquakes.  (See  Earth- 
quake, by  Prof.  Arnold  Guyot,  LL.D.) 

Seiss  (Joseph  Augustus),  D.  D.,  b.  in  1823  in  Mary- 
land ;  pastor  of  the  Evangelical  Lutheran  church  of  the 
Holy  Communion,  Philadelphia,  and  editor  of  the  Lutheran  ; 
distinguished  as  a  preacher  and  as  the  author  of  a  number 
of  books,  especially  in  defence  and  illustration  of  Millc- 
narianism.  He  is  also  author  of  the  Jiuptiat  System  (3d  ed. 
1860),  Ecolesia  Lutherana  (1867),  the  Javelin  (1871),  and 
has  been  one  of  the  most  active  and  influential  laborers  in 
every  prominent  department  of  Church  activity. 

Seistan',  province  of  South-western  Afghanistan,  Cen- 
tral Asia,  between  lat.  30°  and  32°  N.  and  Ion.  01°  and  62° 
E.,  bordering  W.  on  the  Persian  province  of  Yezd.  The 
surface  forms  a  deep  valley,  or  rather  an  extensive  depres- 
sion, toward  which  the  surrounding  table-lands  slope  gen- 
tly. The  soil  consists  either  of  quicksand  or  of  a  stiff  clay 
covered  with  coarse  grass  and  tamarisk  bushes,  and  uncul- 
tivable  except  along  the  rivers,  which  from  the  surrounding 
highlands  gather  in  the  middle  of  the  depression  and  form 
the  large  but  shallow  lake  of  Hamoon.  The  land  is  mostly 
a  desert.  Between  50,000  and  60,000  inhabitants  cultivate 
the  river-tracts,  but  they  are  exposed  both  to  the  robberies 
of  the  wild  nomadic  tribes  of  the  neighboring  provinces 
and  to  the  devastations  of  the  hot,  scorching  winds,  which 
rise  on  the  Persian  deserts,  and  carrying  along  with  them 
clouds  of  dust,  sweep  down  over  the  land  and  cover  the 
fields  with  sand.  Horses  and  cattle  will  not  thrive  here, 
but  camels  and  sheep.  Large  ruins  show,  however,  that 
this  country  once  must  have  been  well  peopled  and  wealthy  ; 
it  was  probably  ruined  by  Timoor  at  the  end  of  the  four- 
teenth century. 

Seizin*     See  Seisin. 

Seja'nus  (^lius),  b.  at  Vulsinii  in  Etruria,  a  son  of 
that  Seius  Strabo  who  was  commander  of  the  praetorian 
guard  in  the  latter  part  of  the  reign  of  Augustus  ;  grew  up 
in  intimate  intercourse  with  the  younger  members  of  the  im- 
perial family,  and  gained  by  means  unknown  the  full  con- 
fidence of  Tiberius,  over  whose  mind  he  seems  to  have  borne 
absolute  sway  for  many  years.  He  was  an  infamous  cha- 
racter in  every  respect,  and,  outside  of  scheming,  intriguing, 
lying,  and  dissimulating,  had  no  abilities.  But  he  was 
audacious  and  energetic.     He  dared  to  aim  at  the  imperial 

{lower,  and  he  came  very  near  his  goal.  Having  succeeded 
lis  father  in  the  command  of  the  praetorian  guard,  he 
gathered  the  whole  body  of  these  troops,  which  had  hitherto 
lived  scattered  over  the  whole  city  and  its  vicinity,  into  one 
intrenched  camp  at  the  Porta  Viminalis,  and  thereby  both 
increased  their  importance  immensely  and  gained  their 
favor  for  himself.  To  the  senate  and  populace  he  consid- 
ered it  unnecessary  to  pay  any  regard,  but,  although  in  pos- 
session of  the  military  power,  between  him  and  the  crown 
there  still  stood  the  whole  imperial  family.  In  23,  how- 
ever, he  persuaded  Livilla,  who  was  married  to  Drusus,  the 
son  and  heir  of  Tiberius,  to  poison  her  husband,  and  he 
divorced  his  own  wife  in  order  to  marry  her.  Soon  after, 
he  succeeded  in  making  Agrippina,  the  widow  of  German- 
icus,  suspected  in  the  eyes  of  Tiberius,  and  she  and  her 
two  sons,  Nero  and  Drusus,  were  banished  from  Rome.  In 
26  he  induced  the  emperor  himself  to  retire  to  the  island  of 
CapreSB,  and  the  whole  administration  was  now  actually  left 
in  his  hands.  Meanwhile,  the  suspicion  of  Tiberius  became 
aroused,  by  what  or  by  whom  is  unknown,  and  (Oct.  IS.  ;;i  i 
Sejanus  was  arrested  in  his  seat  in  the  senate,  sentenced  to 
death  by  that  assembly,  and  executed  the  next  day.  His 
body  was  dragged  through  the  streets,  torn  to  pieces  by  the 
mob.  and  thrown  into  the  Tiber.  His  immense  fortune  was 
confiscated;  his  children,  most  of  his  relatives,  and  many 
of  his  friends  were  killed.  The  sources  of  his  Life  are 
Tacitus,  Suetonius,  Dion  Cassius,  and  Vclleius  Paterculus, 
all  rich  in  striking  scenes. 

SckunderabaiT  [properly  Sikaiiderahad,  "  Alex- 
ander's town"],  3  miles  duo  N.  of  Hyderabad,  the  capital 
of  the  nizam's  dominions  in  British  India,  the  head-quar- 
ters of  the  Hyderabad  subsidiary  force,  and  the  largest 
cantonment  of  European  English  troops  in  India.  It  is 
1S30  feet  above  sea-level;  the  annual  mean  temperature  is 
77.4°  F. ;  the  climate  may  be  set  down  as  favorable.  For- 
merly, Sekunderabad  had  the  reputation  of  being  ono 
of  the  most  unhealthy  stations  in  India;  now  the  new 
European  barracks  are  the  most  commodious  and  hand- 
some of  tho  kind  in  India ;  they  stand  on  a  piece  of 
ground  known  as  Trimulgherry,  given  to  governmeni  by 
the  ni/.am,  and  enclose  a  space  of  2\  sq.  m.  The  hospital 
is  a  very  superior  building;  the  prevailing  disease  is  lever. 
In  1862  the  nizam  built  the  "public  rooms."  consisting  of 
a  ball,  dining,  billiard,  and  retiring  rooms,  and  presented 
them  as  a  free  gift  to  tho  officers  of  the  garrison  for  tho 
time  being;  the  institution  is  maintained  by  the  subscrip- 
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tioni  of  the  European  residents  of  the  station.  In  1790 
an  agreement  was  made  that  the  nisam  shoul.l  famish  b 
contingent  of  10,000  men,  to  be  paid  by  the  British  gov- 
ernment ;  by  the  treaty  of  1800  some  regiments  of  the  Gael 
oative  troops  were  added  to  the  Bubsid- 

n,  i  i;  irae  Btipulatod  that  this  foroe  U  to  b 
tiooe  1  in  perpetuity  is  the  nisam'e  territories  for  hie  nun 
service     To  thia  foroe  European  troops  were  Brat  added  in 
1803;  in  L874  the  strength  of  the  troops  was  2457  Euro- 
peans, 3386  native  troops.   The  troops  are  annually  paraded 

m  by  the  nuam's  military  authorities.  In  I  >ct., 
I  s;  j,  the  railway  waa  opened]  whioh,  branching  off  at  6-ul- 
barga  from  the  Bombay-Madras  line,  ends  atSekunderabad  ; 
a  rery  unpleasant  march  of  110  miles  is  thus  spared  to  the 

troops.  E.  SCHLAGINTWEIT. 

Sela'ohians  [Gr,  <reAax<K,  "cartilaginous  ashes  "].  tiie 

Dame  of  the  olass  of  i *•  h t  h  \  * > i <  1  vertebrates  containing  the 
sharks,  rays,  and  chiimcrus.     (See  Elasmobranchiates  in 

Appendix.) 

Selachos'tomi  [Or.  o-e'Aaxos,  "cartilaginons  fishes," 

sharks,  and  <n6^a,  "month"],  a  name 

devised  by  Cope  for  an  order  of  fishes  belonging  to  the 
Bub-olasa  Teleostei  and  super-order  Chondroganoidea,  the 
only  other  order  of  whioh  is  that  of  the  Chondrostei,  con- 
taining the  Btnrgeons.  The  order  Selaohostomi  is  repre- 
ted  in  the  present  epoch  by  only  two  generic  types, 
whioh  are  olosely  related,  but  peculiar  one  to  North  Amer- 
ica and  the  other  to  Eastern  Asia.  They  were  formerly 
classed  in  the  same  order  as  the  sturgeons,  but  are  very 
decidedly  different  in  many  respects.  The  distinctive  eha- 
are  as  follows:  The  skeleton  is  mostly  cartilag- 
i in >iis  and  the  chorda  dorealis  persistent :  the  cranium 
cartilaginous,  or  very  imperfectly  ossified;  the  mouth  is 
bounded  above  by  the  premaxillary  bones,  and  no  supra- 
maxillary  ones  arc  developed;  of  the  opercular  bones,  the 
operculum  alone  is  developed,  the  suboperculum  and  inter- 
operoulum,  aa  well  as  preoperculum,  being  wanting;  the 
sympleotie  bono  is  also  wanting;  the  basihyals  and  supe- 
rior eeratohyala  remain  unossified,  as  well  as  the  branchi- 
hyalfl  :  the  proscapnla,  as  well  as  post-temporal  and  inter- 
clavicles,  arc  well  developed  :  the  coracoid,  or  paraglenal,  is 
also  well  developed  and  entire :  the  tins  are  very  finely  radiat- 
ed, and  the  caudal  heterocercal.  The  order  is  represented  by 
the  single  family  POLYOnONTID*  ( which  see),  and  as  yet  no 
fossil  remains  certainly  attributable  to  the  order  have  been 
found,  although  undoubtedly  the  living  representatives  of 
tin-  class  arc  the  last  of  a  long  line  of  more  or  less  similar 
types.  The  special  characters  of  form  of  the  mouth,  den- 
tition, and  leaf-like  prolongation  of  the  snout  are  rather  of 
family  than  ordinal  value.  TheoDOBE  (ilLL. 

Selborne,  Baron.     See  Palmer  (Roundell). 

Sel'by,  town  of  England,  county  of  York,  on  the  Ouse, 
has  shipbuilding  slips  and  manufactures  of  sailcloth,  rope, 
leather,  and  iron  goods.     P.  5271. 

Selby,  tp.,  Bureau  co.,  111.     P.  1497. 

Sel'bysport,  tp.,  Garrett  co.,  Md.,  on  Youghiogheny 
River.     P.  1419. 

S  el 'den  (Henrt),  M.  P..  a  son  of  William  B.,  b.  in 
Norfolk,  Va.,  Nov.,  1*17;  educated  at  the  University  of 
Virginia,  and  took  his  degree  in  medicine  from  the  Uni- 
versity of  Pennsylvania  Istl  :  was  a  private  pupil  of  the 
celebrated  I>r.  Gerhard,  and  became  resident  physician  in 
Blockley  Hospital,  Philadelphia;  subsequently  spent  three 
years  in  Europe.  On  his  return  he  soon  secured  a  high 
position  as  a  BUCCessfu]  practitioner,  but  fell  a  martyr  to 
professional  duties  in  the  prevailing  epidemic.  D.  of  veU 
ion  fever  Oct.  2,  is;.;,.  Paul  F.  Evk. 

SeUlen  (John),  b.  at  Balvington,  near  Worthing,  Sus- 
sex. England,  Deo.  L6,  1584,  being  descended  on  the  moth- 
er's Bide  from  a  knightly  family  :  studied  at  Chichester  tic 
grammar  school,  at  Hart  Half.  Oxford,  1598-1601,  at  Clif- 
ford's Inn  L601-04,  and  afterward  at  the  Inner  Temple, 
where  be  was  called  to  the  bar:  acquired  great  fame  for 
his  classical,  Oriental,  and  political  attainments:  became 
Intimately  associate  I  with  Camden,  Usher,  Sir  Robert  Cot- 
3ir  Henry  Spelman,  and  other  eminent  Bcholan  :  was 
intimate  with  Hen  Jonaon;  wrote  in  1 606,  when  only 
twenty-two  years  of  age,  his  first  treatise,  the  AnaUcUm 
■'  (not  published  until  1015:  new  ed. 
1653  .  gii  nut  of  the  civil  administration   of 

Great  Britain  prior  to  the  Norman  Conquest;  issued  his 
Facie$  Altera  (1610;  English  translation 
1682);  furnished  learned  notes  and  illustrations  to  Dray- 
ton's Poty-OU  m  1613);  published  elaborate  treatises  on 
161 1).  and  on  Syrian  mythology,  as  illus- 
trative of  the  Old  Testament,  />>  DiisSyr  ■■>,,  ,/„,, 
(1617),  a  work  which  supplied  Milton  with  important  ma- 
terial tor  his  Parodist  host  ;  was  cited  before  the  court  of 
high  commission  (Dec.,  1618)  for  having  denied  the  divine 


right  of  tithes  in  a  History  of  TitJien  (1618),  and  was  com- 
pel I -i  I  to  sign  a  withdrawal  (not  recantation)  of  the  obnoxious 
doctrine;  was  imprisoned  five  weeks  in  the  oustody  of  the 
sheriff  of  London  i  L621  )  for  having  advised  the  House  of 
Commons  to  resist  King  James's  claim  that  their  privi- 
leges were  derived  from  royal  grants:  was  elected  member 
of  Parliament  for  Lancaster  1623  :  was  for  some  years  an 
earnest  and  effective  champion  of  the  popular  party  in  the 
long  struggle  with  the  Crown:  conducted  the  prosecution 
of  the  duke  of  Buckingham  in  1625.  and  again  in  1628; 
defended  Sir  Edward  Hampden  before  the  court  of  king's 
bench  for  refusing  to  pay  a  forced  loan  1627:  opposed  the 
royal  prerogative  on  the  questions  of  tonnage  and  ship- 
money,  and  aided  in  drawing  up  the  celebrated  "Petition 
of  Might"  1628,  for  which  conduct  he  was  imprisoned  in 
the  Tower  by  order  of  the  king  Jan..  1  620  ;  was  transferred 
to  the  king's  bench  prison  in  September,  and  remained 
there  until  1634.  when  he  was  allowed  to  go  at  large  on 
bail.  During  his  imprisonment  he  continued  his  antiqua- 
rian and  legal  studies:  published  shortly  after  his  release 
his  most  celebrated  work.  Mare  Clau&um  (1635),  which  was 
dedicated  to  Charles,  and  defended  the  sovereignty  of  Eng- 
land over  the  "  narrow  seas  "  in  reply  to  the  claims  of  Hol- 
land to  the  right  of  fishing  on  the  coasts  of  England,  as 
advocated  by  Grotius  in  his  Mare  Liberum  :  sat  in  the  Long 
Parliament  (1640)  for  the  University  of  Oxford:  favored 
the  exclusion  of  the  bishops  from  the  upper  house,  and 
aided  in  drawing  up  the  articles  of  impeachment  against 
Laud,  but  was  subsequently  considered  a  moderate  sup- 
porter of  the  royal  side,  though  displaying  great  impar- 
tiality in  the  questions  at  issue,  and  condemning  the  ex- 
cesses of  both  parties;  was  a  lay  member  of  the  Westmin- 
ster Assembly  of  Divines  :  took  the  Covenant,  and  was  ap- 
pointed by  Parliament  chief  keeper  of  the  rolls  and  records 
in  the  Tower  1643  :  declined  the  mastership  of  Trinity  Hall, 
Cambridge;  was  one  of  the  twelve  commoners  appointed 
commissioners  of  the  admiralty  1645;  received  from  Par- 
liament a  grant  of  £5000  in  recompense  of  his  losses  and 
as  a  reward  for  his  services  to  the  state  1646;  was  one  of 
the  university  visitors  1647,  and  influential  in  Parliament 
in  protecting  the  endowments  of  university  chairs  from  the 
destructive  zeal  of  the  fanatics,  and  in  preserving  the  li- 
brary of  Archbishop  Usher  from  being  dispersed  :  remained 
in  Parliament  after  the  death  of  the  king,  though  taking 
little  part  in  its  proceedings;  declined  Cromwell's  request 
to  write  a  reply  to  the  Eikon  Basilike,  and  spent  his  clos- 
ing years  at  White  Friars,  near  London,  as  manager  of  the 
estate  of  Elizabeth,  countess-dowager  of  Kent,  to  whom  he 
■was  said  to  have  been  secretly  married.  D.  at  London 
Nov.  30,  1654^  and  was  buried  in  the  Temple  church.  He 
bequeathed  his  valuable  library  to  some  public  institution 
at  the  discretion  of  his  executors,  among  whom  was  Sir 
Matthew  Hale,  and  it  was  given  to  the  University  of  Ox- 
ford. Among  his  many  works  were  Marmora  Arundeltana 
(1628),  a  description  of  the  marbles  brought  from  Greece 
by  the  earl  of  Arundel :  De  Jure  Naturali  et  Gentium,  juxta 
Disciplinam  aebrssorum  (1640),  A  Discourse  concerning  the 
Rights  and  Privileges  of  the  Subjects  (1642),  an  edition  of 
Fleta's  celebrated  Commentary  on  English  Lnu-  (1647),  De 
Synedriie  et  Prssfecturis  JuriaMeis  oetentm  Hebrteorum  (3 
books,  1650-55),  and  an  edition  of  Eutychius  (1656).  His 
Table  Talk,  an  amusing  and  valuable  miscellany,  was  pub- 
lished in  1689  by  Rev.  Richard  Mil  ward,  who  had  been  his 
amanuensis,  and  by  Samuel  Weller  Singer  (Lond..  1847; 
3d  ed.  1860).  Bib  Works  were  edited,  with  a  Memoir,  by 
David  Wilkins  (3  vols,  folio,  1626).        Porter  C.  Bliss. 

Selden  (William),  M.  D.,  b.  in  Norfolk,  Va.,  Aug.  15, 
1808;  was  two  years  at  the  University  of  Virginia;  grad- 
uated M.  D.  at  the  University  of  Pennsylvania  1830,  and 
spent  two  years  in  London  and  Paris  :  has  been  a  practi- 
tioner in  Norfolk  since  1833;  served  during  the  late  war  as 
surgeon  in  the  Confederate  army.  Published  an  account 
of  the  origin  of  yellow  fever  in  his  native  city  in  1815,  and 
reported  a  case  of  ligature  to  the  subclavian  artery  for  gun- 
shot wound  of  the  axillary  in  the  Confederate  Medie'al 
Journal.  He  is  now  one  of  the  leading  physicians  of  Nor- 
folk. Paw.  F.  Eve. 

Selden  (William  Boswell),  M.  D.,  b.  at  Hampton, 
Va.,  Aug.  31,  1772:  studied  medicine  in  the  University  of 
Pennsylvania  and  Edinburgh.  Scotland  :  for  half  a  century 
was  the  leading  practitioner  id"  Norfolk.  His  faculty  for 
observation  and  sound  judgment  gave  him  a  great  reputa- 
tion. He  was  probably  the  first  to  use  calomel  in  cholera 
infantum.  His  only  professional  publication  was  an  ac- 
count of  yellow  fever  in  Norfolk  in  1800.  D.  July  18, 
1S49.  Paul  F.  Eve. 

Selenates.     See  Selenic  Acid. 

Sele'ne,  in  Grecian  mythology,  the  goddess  of  the 
moon  lLar.  Luna),  was  a  daughter  of  Hyperion  and  a  sis- 
ter to  Helios  and  Eos.     She  was  also  called  Phtebe,  as  the 
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sister  of  Phoebus,  and  in  later  times  she  was  identified  with 
Artemis,  and  the  worship  of  the  two  became  amalgamated. 
In  art,  however,  they  were  usually  distinguished,  Selene 
being  smaller,  having  a  rounder  face,  and  wearing  a  long 
robe. 

Seten'ic  Acid.  This  acid,  which  is  very  interesting 
from  its  analogies  with  sulphuric  acid  and  the  parallelism 
of  the  compounds  of  the  two,  has  the  composition  II2.O4.Se. 
Mitscherlich  discovered  it  in  1827.  The  anhydrous  oxide, 
SeOs,  is  as  yet  unknown.  It  is  best  prepared  from  Sele- 
nious  Acid  (which  sec)  by  the  method  of  WohlwiU,  which 
consists  in  forming  a  Belenite  of  copper,  converting  this 
into  selenate  by  the  action  of  chlorine,  which  gives  a  mix- 
ture of  cuprie  chloride  and  cupric  selenate.  The  former  is 
dissolved  out  from  the  latter  by  alcohol,  and  the  cupric 
selenate  suspended  in  water  and  decomposed  by  sulphuretted 
hydrogen.  The  filtered  selenic  acid  is  concentrated  by 
evaporation.  The  most  concentrated  liquid  acid  obtain- 
able boils  at  280°,  and  Mitscherlich  found  for  two  prepa- 
rations the  densities  2.52  and  2.62.  In  this  state  it  con- 
tains still  a  little  water.  It  resembles  oil  of  vitriol  in  many 
respects,  and,  like  this,  dissolves  zinc  when  diluted,  with 
evolution  of  hydrogen  ;  but  it  nevertheless  has  the  extra- 
ordinary power  of  oxidizing  and  decomposing  hydrochloric 
acid  when  boiled  with  it,  chlorine  being  evolved  and  the 
selenic  acid  reduced  to  SeO-2.  The  selenatea  are  bibasic, 
like  the  sulphates,  and  have  a  remarkable  analogy  with  the 
latter,  there  being  biselenates  like  the  bisulphates,  and 
selenic  alums  similar  to  common  alums;  and  the  corre- 
sponding salts  of  the  two  acids  resemble  each  other  even  in 
solubility,  the  lead,  barium,  and  strontium  selenates  being 
insoluble,  like  the  sulphates.  Nitric  acid  does  not  act  on 
them,  but  with  hydrochloric  acid  they  evolve  chlorine, 
forming  sclenious  acid  and  chlorides.        Henry  Wurtz. 

Sel'enides*  compounds  of  selenium  with  metals  and 
other  elements.  Many  native  mineral  selenides  are  men- 
tioned under  Selenium  (which  see).  The  selenates  and 
selenites,  when  subjected  to  reducing  agents,  yield  sele- 
nides. They  are  much  less  easily  dissolved  by  hot  nitric 
acid  than  the  corresponding  sulphides,  mercuric  sclcnide 
(tiemannite)  being  almost  unacted  on.       Henry  Wurtz. 

Sele'nious  Oxide  and  Acid  (Se02),  the  only  oxide 
of  selenium  known,  is  a  solid  white  substance  obtained  by 
combustion  of  selenium  in  oxygen,  or  by  evaporating 
sclenious  acid  to  dryness.  It  sublimes,  without  fusing, 
below  redness,  condensing  in  crystals;  and  is  very  deliques- 
cent. Its  compound  with  water,  seleniousacid  (O3.H2.Se),  is 
a  strong  acid,  which  decomposes,  with  heat,  the  chlorides 
and  nitrates,  and  forms  neutral  salts  with  bases,  being  ex- 
ceptional, nevertheless,  in  being  decomposed  by  heat,  as 
above  intimated.  The  selenites  are  bibasic,  and  large  num- 
bers have  been  prepared  and  investigated,  but  for  these  the 
chemical  textbooks  must  be  referred  to.      Henry  Wurtz. 

Sel'eilite  [Gr.  ffeAijycnjs,  ''moonlike"],  a  mineralogical 
name  for  GrYPSUM  (which  see).  jDana  believes  that  the 
o-eAtji'iTTjs  of  Dioscorides  was  probably  really  crystallized 
gypsum,  but  not  the  se/enitis  of  Pliny.  The  writer's  recent 
discoveries  in  molecular  structure  indicate  two  distinct 
varieties  of  the  species  selenite  or  gypsum — allotropic 
modifications,  as  they  may  be  called — one  having  density, 
when  homogeneous,  =  2.313  (Mohs  found  2.31,  and  Kenn- 
gott,  as  the  mean  of  15,  found  2.317),  and  the  other  =2.337 
(Filhol  found  2.331).  These  two  contain  the  metallic  base, 
the  calcium,  in  calrite  and  aragonite  molecules  respectively. 
This  will  be  found  explained  under  the  head  of  Volumes, 
Molecular.  Henry  Wurtz. 

Sele'niiim  [Or.  creA^,  the  "moon"],  one  of  the  ele- 
ments, thus  named  by  Berzelius,  who  discovered  it  in  1817, 
because  closely  related  to  /' lluriina,  which  had  been  named 
by  Klaproth  alter  t>:!his,  the  ''earth."  Sulphur,  selenium, 
tellurium,  and  oxygen  form  Bcrzelius.'s  natural  amphigen 
group  of  elements,  which  are  certainly  separated  widely 
from  the  halogen  group  in  many  respects,  though  fluorine 
apparently  forms  a  connecting  link,  having  many  aftilia- 
tiuns  with  both  groups.  Selenium  must  be  considered  one 
of  tin-  rarrr  elements,  though  several  native  mineral  com- 
pounds of  it  are  known.  According  to  some  authorities,  it 
occurs  native  in  the  elemental  form  at  a  Mexican  locality, 
but  this  must  lit'  dubious,  as  Dana,  in  his  Mineralogy, 
makes  no  allusion  to  it.  The  mineral  clausthalite  is  sclcnide 
of  lead,  zorgite  a  double  selenide  of  lead  and  cupper,  these 
being  the  principal  sources  of  commercial  selenium,  and 
somewhat  common  in  the  mines  of  the  Hait/.  Mountains, 
at  Tilkerodc,  Clausthal,  and  ZorgOj  also  at  tilasbuch  in 
Thuringia.  Lehrbackite  is  a  selenide  of  lead  and  mercury 
from  the  llartz  ;  l»  rzeUanite,  a  selenide  of  copper  from  the 
same,  and  from  Skrikcrum  in  Sinaland,  Sweden;  eucairite, 
a  copper  and  silver  selenide.  also  from  Skrikcrum,  and 
found  in  several  Chilian  localities;  nawnannite,  a  silver- 
lead  selenide  from  the  llartz.     There  is  a  silver  sclcnide 


in  crystals  at  Tasco  in  Mexico  {del  Rio);  tietnanuite,  a 
mercuric  selenide,  from  the  llartz;  and  a  few  others  less 
known.  Certain  iron  pyrites,  as  at  Fahlun  in  Sweden, 
contain  selenium;  and  when  these  are  used  for  making 
sulphuric  arid,  a  seleniferous  deposit  forms  in  the  leaden 
chain  hers,  in  which,  indeed,  the  clement  was  first  dis- 
covered by  Berzelius,  and  from  which,  at  Fahlun,  a  good 
deal  is  now  procured.  Traces  of  selenium  were  found  by 
Dr.  Genth  in  the  Virginian  and  Georgian  tetradymites 
(bismuthic  telluridcs),  but  this  element  seems  almost  absent 
from  the  North  American  continent,  so  far  as  known.  In 
obtaining  it  from  the  Hartz  Mountain  selenides,  carbonates 
are  first  removed  by  muriatic  acid,  and  the  ore  then  fused 
with  black  flux  to  form  sclcnide  of  potassium,  which  is 
soluble  in  water.  The  solution,  exposed  to  the  air,  allows 
the  selenium,  through  oxidation  of  the  potassium,  to  pre- 
cipitate in  the  elemental  form.  The  leaden-chamber  de- 
posit is  deflagrated  with  saltpetre  to  form  selenate  of  potash, 
the  latter  dissolved  in  muriatic  acid,  concentrated,  and 
treated  hot  with  sulphurous  aeid,  which  reduces  the  sele- 
nium. 

Selenium  forms  a  series  of  allotropes,  like  sulphur,  phos- 
phorus, and  indeed  most  of  the  other  elements.  New  dis- 
coveries of  the  writer  in  molecular  chemistry  (which  will  bo 
found  explained,  in  part,  under  the  head  of  Volumes,  Mo- 
lecular) enable  him  to  recognize  and  define  at  least  four 
distinct  selenium  allotropes,  with  considerable  probability, 
from  the  facts  placed  on  record  by  different  investigators: 
(1)  Electro-negative  amorphous  selenium,  obtained  by  action 
of  air  or  of  a  voltaic  current  upon  HSe  in  solution.  This  is 
amorphous,  and  soluble  in  CS2.  Its  density  when  pure 
and  homogeneous  =  4.241  at  0°.  Sehaflgotsch  found  as  a 
minimum  4.245.  (2)  Electro-jmsitive  amorphous  selenium, 
obtained  from  solutions  of  selenates  or  selcnites  by  reduc- 
tion with  SO2,  or  by  electrolysis.  This  appears  to  be  the 
modification  experimented  on  by  Berzelius.  It  is  insolu- 
ble or  difficultly  soluble  in  CS2.  It  is  called  "vitreous 
selenium."  It  fuses  somewhat  above  100°,  and  on  cooling 
remains  soft  and  viscous,  so  that  it  may  be  drawn  into 
threads  like  sealing-wax  for  a  long  time;  viscous  selenium 
would  be  a  better  term.  The  threads,  when  slender,  are 
translucent  with  a  deep  ruby  color.  When  suddenly  cooled 
it  becomes  brittle,  with  vitreous  fracture,  lustre  almost  me- 
tallic. It  is  a  non-conductor  of  electricity,  and  when  pure 
and  homogeneous  its  density  at  zero  should  be  =  4.322. 
Berzelius  found,  as  a  maximum,  4.32.  (3)  Lighter  crystal- 
line selenium,  obtained  by  Mitscherlich  by  crystallization 
from  CS2.  Density  when  homogeneous  =  4.405  at  0°  (.Mit- 
scherlich, 4.46  and  4.509  at  15°).  The  crystals,  once 
formed,  redissolve  only  to  the  extent  of  1  per  cent,  in  boil- 
ing CS2.  On  heating  to  150°  it  passes  to  the  next  modifi- 
cation, but  by  melting  and  rapid  cooling  may  be  brought 
to  a  somewhat  soluble  condition  again,  probably  to  modifi- 
cation No.  2.  (4)  Metalloidal  ami  Black  Selenium,  the 
Heavier  Crystalline  Selenium, — This  modification  is  formed 
either  on  very  slow  cooling  of  fused  selenium,  or  on  heat- 
ing the  allotrope  No.  3  to  150°  C.  It  has,  when  homoge- 
neous, at  zero,  the  density  4.815  (Hittorf  found  4. SOS  at  I :">°, 
and  Kathke  found,  for  black  Se,  4.81).  Metalloidal  sele- 
nium is  lead-gray,  opaque,  with  metallic  lustre  and  granular 
fracture,  entirely  insoluble  in  CS2,and  conducts  electricity. 
All  authorities  agree  that  heat  is  produced  during  the  con- 
densation of  the  denser  selenium-allotropes  from  the  lighter 
ones,  but  the  amount  of  this  heat  is  great  according  to  some, 
and  according  to  others  small.  Probably  the  same  allo- 
trope was  not  always  started  with. 

Selenium  does  not  kindle  easily  like  sulphur,  but  when 
heated  strongly  will  burn  in  the  air;  and  selenides  will 
burn  before  the  blowpipe.  A  characteristic  odor  accompa- 
nies tins  combustion,  compared  by  some  to  that  of  horse- 
radish, by  which  the  presence  of  selenium  in  a  mineral  can 
be  detected  by  those  who  know  the  odor. 

Compounds  (sec  also  Seleniu  Acid, 'Selenious  Acid,  Se- 
li'.mti:). — Selenietted  hydrogen,  corresponding  to  sulphur- 
etted hydrogen,  is  one  of  the  most  interesting  of  these. 
HaSe  is  a  permanent  gas,  which  may  be  formed  by  the 
action  of  an  acid  on  selenide  of  potassium,  or  by  heating 
selenium  in  a  current  of  dry  hydrogen  to  its  vaporizing- 
point.  At  a  higher  temperature  dissociation  again  occurs. 
It  is  very  poisonous,  producing  catarrhal  disease  when 
inhaled,  and  destroying  the  sense  of  smell.  It  does  not 
liquefy  at— 15°  C.  Henry  "Wurtz. 

Selcu'cia,  the  name  of  two  ancient  cities  of  Asia,  built 
liv  Seleuous  Nieator  (312-280  B.C.).  The  first,  Seleucia 
J'irri'i,  was  on  the  Orontes,  near  its  mouth,  and  formed  the 
port  of  Antioch.  It  had  an  excellent  harbor  and  was 
strongly  fortified*  Under  the  Romans  it  lost  its  import- 
ance and  fell  into  decay,  but  its  ruins  still  bear  witness  to 
its  splendor.  The  second,  Seleucia  <>n  the  THgris,  rose  and 
became  the  first  city  of  the  empire,  surpassing  Babylon  in 

splendor  and  Antioch  in  importance,  and  containing  600,000 
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inhabitants.  Ml  of  ,llc  Selenoidas,  in  the  wars 

between  the  Persian*  end  the  Romans,  it  was.  Backed  several 
destroyed. 

Selen'cHfl  Em  Nicu'tor,  founder  of  the  Syrian  mon- 
archy and  of  the  dynasty  of  the  Beleucidae,  which  ruled 
over  it  from  312  to  05  u.  c,  b.  in  Macedonia  about  358  b.  c. 
Hi-  father,  AntiochuSj  was  one  of  the  generals  of  Philip, 
.,,,,[    DQ  bin  mpanied    Alexander  on   his    Asiatic 

oampaigns,  and   is   mentioned  several   times   as   holding 
superior  commands,  in    which   he  distinguished   himself, 
the  death  of  the  great  conqueror  he  followed  Perdic- 
:,iil  was  made  commander  of  the  cavalry,  but  after 
the  disaster  at  Pelusium  on  the  bank  of  the  Nile  in  82]  he 
one  of  the  foremost   of   the  conspirators   who    broke 
into  the  tent  of  Perdiecas  and  assassinated  him.     By  the 

B< ml  division  of  the  empire  be  received  the  satrapy  of 

Babylonia  through  the  influence  of  Antigonus,  whom  he 
then  supported  against  Bumenea  j  but  when  Antigonus 
had  defeated  Eumenes  be  assumed  an  authority  over  all 
the  \-iatii_-  provinces  to  which  Seleucus  would  not  submit, 
though  he  was  unable  to  resist  it.  In  olfi  b.  c.  he  fled  to 
Egypt,  and  instigated  Ptolemy  to  join  Lysimachus  and 
Cassander  against  Antigonus.  In  the  war  whirl]  ensued 
he  commanded  the  Egyptian  fleet,  and  operated  with  great 
success  before  Tyre  and  at  Cyprus.  After  the  battle  of 
Qasa,  in  which  Demetrius  Poliorcetes,  the  son  of  Antigo- 
nus, was  completely  routed,  Seleucus  was  able  to  return  to 
Babylonia,  though  only  with  a  very  small  retinue:  but  his 
popularity  was  so  great  in  the  province  that  the  inhabit- 
ant- unanimously  rose  in  his  favor,  and  he  was  once  more 
established  as  satrap  of  those  populous  and  wealthy  re- 
gions. The  date  of  his  return  {Oct.  1,  312  B.  c.)  was  after- 
ward fixed  as  the  starting-point  of  the  era  of  the  Seleu- 
cida\  which  was  used  by  the  Jewish  and  Arabian  histor- 
ian- down  to  the  fifteenth  century  A.  D.  In  306  b.  c.  he 
assumed  the  title  of  king,  following  the  example  of  the 
other  generals  of  Alexander,  but  very  little  is  known  of 
his  life  during  these  years,  as  he  principally  directed  his 
activity  toward  the  East,  where  he  extended  his  dominions 
to  the  Oxus  and  Indus.  lie  was  a  powerful  monarch 
when  for  the  second  time  he  joined  the  league  of  Ptolemy, 
Lysimachus,  and  Cassander  against  Antigonus,  and  he 
Led  the  fortunes  of  the  battle  of  Ipsus  (301  b.  c. )  by 
50  elephants.  Of  the  spoil  he  received  the  lion's  part, 
i  and  the  southern  half  of  Asia  Minor.  In  286  n.  c. 
Demetrius  Poliorcetes  surrendered  himself  unconditionally 
to  him,  and  was  kept  in  a  sort  of  mild  captivity  at  Apamea  on 
the  Orontes,  where  he  died  in  2S3  b.  c.  ;  and  in  281  b.  c.  he 
completely  routed  Lysimachus  at  Corupedion,  thus  extend- 
ing his  dominion  over  all  the  Asiatic  countries  which  bad 
formerly  belonged  to  the  empire  of  Alexander.  As  Lysim- 
achus had  fallen  in  the  battle  of  Corupedion,  the  throne 
of  Macedonia  was  now  vacant,  and  in  the  following  year 
Seleucus  crossed  the  Hellespont  with  a  magnificent  army, 
but  at  Lysimacbia  he  was  assassinated  by  Ptolemy  Ce- 
raunus  (280  B.  r.),  and  thus  ended  his  brilliant  career. 
Phileherus,  satrap  of  Perganius,  redeemed  his  body  and 
brought  it  to  his  son  and  successor,  Antiochus,  who  buried 
it  in  Seleucia  on  the  Orontes  and  raised  a  magnificent  tem- 
ple over  his  tomb.  In  his  internal  policy  he  was  a  true 
representative  of  the  ideas  of  Alexander.  He  planted 
t J  reek  colonies  everywhere  in  his  Asiatic  provinces,  and 
introduced  Greek  religion  and  art,  Greek  laws  and  cus- 
toms. He  divided  his  empire  into  72  satrapies,  and  at  the 
head  of  each  he  placed  a  Macedonian  or  Greek.  Of  the 
many  cities  which  he  founded,  Seleucia  on  the  Tigris  and 
Antiochia  in  Syria  were  the  most  remarkable  ;  both  became 
important  and  splendid,  and  nourished  through  many  cen- 
turies. (For  the  vicissitudes  of  his  kingdom  see  Syria; 
for  those  of  his  dynasty,  see  Antiochus.) 

Self-Defence'.  This  generic  term  embraces  and  de- 
scribes all  the  rights  which  the  law  confers  upon  the  indi- 
vidual to  protect  by  his  own  acts  and  agencies  his  property 
or  his  person  againBt  some  injury  unlawfully  attempted  to 
be  inflicted  by  another;  and  the  rules  of  the  municipal  law 
in  respect  to  these  rights  are  in  close  conformity  with  the 
principles  of  natural  justice.  In  ascertaining  the  extent 
to  which  the  rights  of  self-defence  may  be  exercised,  the 
two  cases  of  property  and  of  person  should,  for  greater  con- 
venience and  clearness,  be  considered  separately.  When 
the  invasion  of  property  is  in  the  nature  of  a  private  tres- 
pass merely,  or  is  an  attempt  simply  to  deprive  the  true 
owner  of  its  possession,  the  proprietor  may  use  so  much 
force  as  may  be  reasonably  necessary  to  defend,  protect, 
and  retain  his  own  possession,  short  of  taking  life  :  the  law 
does  not  allow  the  sacrifice  of  human  life  in  order  to  pre- 
Berve  a  present  right  of  property,  which  if  lost  could  prob- 
ably be  regained  by  a  judicial  proceeding.  If.  however, 
the  attack  is  forcible,  and  is  made  with  the  intent  by  the 
assailant  to  commit  some  great  and  heinous  felony — if,  for 


example,  the  assailant  is  attempting  a  burglary,  or  arson 
of  a  dwelling-house  in  the  night-time,  or  enters  a  houso 
with  intent  to  commit  murder  or  robbery  and  the  like — not 
only  the  owner,  but  any  occupant,  may  repel  the  attack  with 
all  the  force  that  is  requisite,  and  may  if  necessary  kill  the 
assailant  in  order  to  accomplish  that  object.  An  attack 
upon  the  person  may  be  cither  (1)  a  mere  assault  and  bat- 
tery, or  (2)  an  attempt  to  take  life  or  to  do  some  great 
bodily  harm.  In  the  first  instance,  the  right  of  self-defence 
permits  the  use  of  so  much  force  as  may  be  necessary  to 
repel  the  assault,  and  no  more;  in  the  second  instance,  the 
same  principle  permits  and  justifies,  under  proper  circum- 
stances, the  destruction  of  life.  If  one's  own  life  is  threat- 
ened, or  if  some  great  bodily  harm  is  about  to  be  inflicted, 
or  if  an  aggravated  and  forcible  crime  against  the  person 
is  attempted — such  as  robbery,  or  rape  upon  a  woman — and 
the  circumstances  are  such,  the  danger  so  apparent,  as 
would  lead  any  reasonable  man  in  the  same  position  to  the 
conclusion  that  the  only  mode  of  escape  was  by  slaying  the 
assailant,  the  law  permits  and  excuses  the  homicide.  The 
justification  in  .such  a  case  does  not  depend  upon  the  act- 
ual fact  of  an  impending  danger,  but  upon  the  sufficiency 
of  its  appearance  to  convince  a  reasonable  man  in  the  same 
situation  that  it  did  actually  exist.  This  right  to  defend 
one's  self  extends  also  under  like  circumstances  to  the  per- 
son of  a  husband  or  wife,  parent  or  child,  master  or  ser- 
vant ;  and  undoubtedly  a  private  citizen  may  interpose  and 
prevent,  by  tin-  use  of  all  necessary  force,  the  actual  com- 
mission of  a  violent  felony  upon  the  person  of  any  indi- 
vidual. John  Norton  Pomeroy. 

Selfridge  (Tfiomas  0.),  b.  Feb.  fi,  1836,  in  Massachu- 
setts :  graduated  at  the  Naval  Academy  in  1S55  ;  became 
a  lieutenant  in  1S61,  a  commander  in  1870  ;  served  with  dis- 
tinguished gallantry  on  board  the  Cumberland  when  sunk 
by  the  Merrimack,  on  the  Mississippi  River  and  its  tribu- 
taries, and  in  both  the  Fort  Fisher  fights,  and  always  com- 
mended for  "courage  and  coolness."  F.  A.  Parker. 

Selim,  the  name  of  three  Turkish  sultans,  of  whom 
the  first  and  the  last  have  exercised  a  great  influence 
on  the  destiny  of  the  empire:  Selih  I.,  b.  in  1467,  son 
of  Bajazet  II. ;  revolted  and  usurped  the  throne  by  the 
aid  of  the  Janizaries  Apr.  25,  1512,  putting  to  death  his 
father,  brothers,  nephews — in  short,  every  one  who  was 
able  to  offer  any  resistance  to  his  turbulent  will:  and  he 
continued  to  show  the  same  ferocious  energy  in  all  he  did 
during  his  whole  reign.  In  1514  he  began  war  with  Persia, 
defeated  Shah  Ismael  at  Calderoon  with  immense  slaughter, 
and  annexed  Diabekr  and  Koordistan  to  the  Ottoman  em- 
pire. After  conquering  Armenia  he  began  war  in  1516 
with  Egypt,  defeated  the  Egyptian  sultan  Kansu-ghori  at 
Margabik,  and  conquered  Syria;  and  next  year  Kansu- 
ghori's  successor,  Tonman-Bey,  at  Gaza  and  Rudania,  and 
subjugated  Egypt.  The  last  lineal  descendant  of  the  Ab- 
baside  califs,  then  residing  at  Cairo,  transferred  the  stand- 
ard of  the  Prophet  and  the  religious  prestige  of  his  own 
descent  to  Selim.  Thus,  the  Ottoman  sultan  became  the 
chief  of  Islam,  the  representative  of  Mohammed,  and  the 
chief  Arabic  tribes  and  the  sacred  cities  of  Mecca  and  Me- 
dina acknowledged  his  supremacy.  I>.  Sept.  22,  1520. — 
Selim  II.,  b.  in  1524,  a  son  of  Solyman  the  Magnificent  and 
Roxolana,  succeeded  his  father  Sept.  fi,  15fifi.  and  d.  Dec. 
12,  1574.  While  his  generals  fought  in  Hungary,  Persia, 
Cyprus,  Tunis,  and  at  Lepanto  (Oct.  8,  1571)  he  spent  his 
days  in  the  harem,  always  intoxicated. — Seliu  III.,  b. 
Dec.  24,  1761,  a  son  of  Mustapha  III.,  succeeded  his  uncle, 
Abd-ul  Hamid.  Apr.  7.  1789.  and  was  the  first  Turkish  sul- 
tan who  tried  to  introduce  the  civilization  of  Western  Eu- 
rope into  his  empire.  When  he  ascended  the  throne  he 
found  the  state  in  a  most  dangerous  condition — revolution 
in  Svria  and  Egypt,  a  disastrous  war  with  Austria  and 
Russia,  insurrection  even  in  the  European  provinces,  Na- 
poleon leading  a  French  army  into  Egypt,  and  the  diplo- 
matic relations  with  England  becoming  more  and  more 
complicated.  Nevertheless,  as  soon  as  he  got  his  hands  free 
be  began  his  reforms  in  commercial,  industrial,  adminis- 
trative, and  military  affairs.  On  the  last  point  especially 
he  met  with  exasperated  resistance.  He  sought  support 
from  France,  and  the  French  ambassador  to  Constantinople, 
Count  Sebastiani,  exercised  great  influence.  This  circum- 
stance awakened  the  jealousy  of  England.  An  English 
fleet  appeared  in  1807  before  Constantinople,  but  was  re- 
pelled. Soon,  however,  English  and  Russian  agents  suc- 
ceeded in  exciting  the  religious  fanaticism  of  the  people 
against  the  sultan  ;  his  reforms  were  depicted  as  infringe- 
ments on  the  laws  of  the  Koran.  Open  revolution  broke 
out,  and  on  May  31,  1807,  Selim  was  deposed  by  the  Jani- 
zaries and  the  muftis,  and  his  cousin,  Mustapha  IV.,  was 
raised  to  the  throne.  He  was  at  first  imprisoned  in  the 
seraglio,  but  when  Bairaktar,  pasha  of  Roostehook,  arose  in 
his  support  and  approached  Constantinople  with  a  formi- 
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dable  army,  Mustapha  IV.  put  Selim  to  death  (July  28, 
1808),  and  his  corpse  was  thrown  across  the  wall  into  Bai- 
raktars  camp. 

Selim'no,  or  Islamje,  a  walled  town  of  European 
Turkey,  at  the  S.  foot  of  the  Balkan  Mountains,  05  miles 
N.  N.  W.  of  Adrianople,  manufactures  coarse  woollen  cloth, 
firearms,  and  attar  of  rose,  and  has  an  important  annual 
fair.     P.  15,000. 

Se'linsgrove,  p.-b.,  Snyder  co.,  Pa.,  on  Pennsylvania 
and  Northern  Central  R.  Rs.  and  Pennsylvania  Canal,  50 
miles  N.  of  Harrisburg.  It  contains  4  churches,  a  classical 
and  theological  institute,  1  hank,  a  money-order  post-office, 
a  building  association,  a  boatyard,  2  newspapers,  fine  wa- 
ter-power, 3  hotels,  and  several  saw,  planing,  and  sash  fac- 
tories. It  is  the  principal  outlet  for  the  produce  of  the 
county.     P.  1453.        Franklin  Weirick,  Ed.  ''Times." 

Seli'nus,  a  Greek  colony  founded  in  the  seventh  cen- 
tury before  Christ  from  Megara,  and  situated  at  the  mouth 
of  the  Selinus,  on  the  south-western  coast  of  Sicily,  received 
its  name  from  the  quantities  of  wild  parsley  (aeMvov) 
which  grew  in  the  vicinity.  Of  its  history  very  little 
is  known,  but  it  must  at  one  time  have  been  a  flourish- 
ing city.  It  was  destroyed  by  the  Carthaginians  in  409 
B.  C,  but  again  rebuilt.  It  finally  decayed  when  in  249 
B.  c.  the  Carthaginians  removed  all  the  inhabitants  to  Lily- 
bffium.  Its  site  is  now  desolate,  though  covered  with  in- 
teresting ruins.  The  remains  of  three  temples  on  a  hill 
close  to  the  city  are  very  interesting,  and  one  of  them  shows 
the  ground-plan  of  one  of  the  largest  buildings  of  ancient 
Greek  architecture — 359  feet  long  and  102  feet  broad,  with 
eight  columns  in  front  and  seventeen  on  the  sides.  The 
bas-reliefs  found  here  are  also  very  interesting,  and  belong 
to  the  oldest  specimens  of  Greek  sculpture.  (See  Benndorf, 
JHe  Metope  n  von  Selinunt,  Berlin,  1873.) 

Seljooks,  or  Seljuks,  a  small  Turkish  tribe  settled 
in  the  plains  on  the  north-eastern  border  of  the  Caspian 
Sea,  who  received  their  name  from  Seljook,  one  of  their 
chiefs,  who  in  the  latter  part  of  the  tenth  century  moved 
in  a  south-eastern  direction,  conquered  Bokhara,  and  em- 
braced Mohammedanism,  and  under  whose  successors  they 
rapidly  grew  by  absorbing  other  Turkish-Tartarian  tribes, 
conquered  the  whole  of  South-western  and  Central  Asia, 
and  developed  a  marvellous  energy  during  the  course  of 
several  centuries.  The  only  source,  however,  of  this  en- 
ergy seems  to  have  been  religious  fanaticism.  At  times, 
when  this  source  became  temporarily  dried  up,  the  vitality 
of  the  nation  slackened,  and  when  finally  this  burning 
but  narrow  enthusiasm  waned  away  completely  to  give 
room  for  the  steady  purpose  of  broad  general  interests  of 
humanity,  the  whole  race  seemed  destined  to  pass  quietly 
out  of  history.  Seljook's  grandson,  Togrul  Beg,  conquered 
Balkh  and  Khaurczm  in  11)41,  Irak-Ajemee  in  1043,  Kcr- 
man  and  Fars  in  1047,  Bagdad  in  1055,  Irak-Arabi  and 
Mosul  in  1061,  thus  completing  the  conquest  of  the  whole 
of  Persia,  and  assumed  the  title  of  sultan.  Under  his 
nephew,  Alp-Arslan  (1063-73),  and  Alp-Arslan's  son,  Me- 
lek  Shah  (1073-93),  the  empire  still  increased  in  power 
and  prosperity.  The  latter  conquered  Arabia,  Syria  and 
Palestine,  Asia  Minor  and  Armenia,  and  ruled  from  the 
Mediterranean  to  the  Chinese  frontier,  and  from  the  Cas- 
pian to  the  Arabian  Sea.  From  the  history  of  Persia  we 
know  that  the  internal  administration  of  this  vast  empire 
was  regular,  firm,  just,  and  not  altogether  destitute  of  an 
interest  in  science  and  literature,  nor  wholly  averse  to  un- 
dertakings of  public  benefit.  Melek  Shah,  who  removed  the 
residence  from  Bagdad  to  Ispahan,  instituted  a  celebrated 
law-school  in  Bagdad,  and  established  an  observatory  there, 
the  first  in  Asia.  lie  also  encouraged  the  building  of 
roads,  canals,  bridges,  etc.  At  his  death  the  Seljook  em- 
pire was  divided  between  his  four  sons,  and  soon  a  largo 
number  of  small  independent  sultanates  was  formed  ; 
which  circumstance  finally  caused  the  ruin  of  the  Seljook 
dominion.  The  sultanate  of  Iran  was  at  first  the  central 
and  principal  state,  and  exercised  a  sort  of  authority  over 
the  others.  But  in  1194  it  was  swallowed  up  by  the  sul- 
tanate of  Khaurczm,  and  this  was  again  overthrown  by  the 
Mongols  in  1221,  Jelal-ed-din  being  completely  muted  by 
Genghis  Khan  on  the  western  bank  \of  the  Indus.  The 
sultanato  of  Aleppo  fell  in  1  1 14,  that  of  Damascus  in  1155. 
The  sultanate  of  Iconium  (the  present  Konieh),  compris- 
ing Asia  Minor,  and  generally  called  by  the  Orientals  the 
sultanate  of  Hoiim  (Romans),  lasted  until  1299,  and  became 
the  starting-point  for  a  new  departure  of  the  Seljook  tribe 
under  the  Ottoman  dynasty.  The  sultans  of  Iconium 
maintained  a  perpetual  war  with  the  Byzantine  empire 
and  the  crusaders,  but  in  the  thirteenth  century  they  were 
compelled  to  pay  tribute  to  the  Mongols,  though  they  did 
not  lose  their  independence.  With  the  overthrow  of  the 
Seljook  dynasty  in  1299,  and  on  the  ruins  of  its  dominion, 
arose  the  Turkish  empire. 


Sel'kirk,  a  small,  mountainous  county  of  South-eastern 
Scotland,  comprises  an  area  of  203  sq.  m.,  with  14,000  in- 
habitants. Cattle-rearing  and  agriculture  arc  the  principal 
occupations.     Chief  towns,  Galashiels  and  Selkirk. 

Selkirk,  or  Sealchraig  (Alexander),  b.  at  Largo, 
Fifeshirc,  Scotland,  about  1076;  made  several  voyages  to 
the  Pacific  :  was  sailing-master  to  a  privateer  called  the 
Cinique  Ports  Galley,  and  having  quarrelled  with  the  cap- 
tain, one  Stradling,  was  put  ashore,  at  his  own  request, 
Sept.,  1704,  on  the  uninhabited  island  of  Juan  Fernandez, 
off  the  coast  of  Chili,  with  some  nautical  instruments,  a 
few  books,  a  knife,  kettle,  axe,  gun,  and  a  supply  of  am- 
munition. Here  he  remained  until  Feb.  12,  1709,  when  he 
was  relieved  by  Capt.  Woodes  Rogers  of  the  privateer  The 
Duke.  He  lived  chiefly  on  the  flesh  of  wild  goats,  which 
abounded  in  the  island,  and  of  which  he  killed  above  500. 
Ho  became  mate  to  Capt.  Rogers,  whom  he  accompanied 
around  the  world;  arrived  in  England  Oct.  1,  1711,  when 
his  narrative  appeared  in  an  account  of  the  voyage  (1712), 
also  in  several  separate  publications.  Selkirk  returned  to 
his  native  place;  eloped  with  a  girl,  whom  he  married  and 
brought  to  London  ;  subsequently  entered  the  navy,  rose 
to  the  rank  of  lieutenant,  and  d.  on  board  the  man-of-war 
Weymouth  in  1723.  As  is  well  known,  De  Foe's  celebrated 
story  of  Robinson  Crusoe,  which  appeared  in  1719,  has 
been  generally  supposed  to  be  based  upon  the  adventures 
of  Selkirk,  by  whom  the  incidents  were  said  to  have  been 
communicated  to  De  Foe,  but  there  is  little  reason  for  sup- 
posing that  the  latter  had  more  than  a  general  knowledge 
of  the  facts  of  the  case.  The  Life  and  Adventures  of  Al- 
exander  Selkirk  (Edinburgh,  1S29)  by  John  Howell,  is  the 
latest  and  best  source  of  exact  information  on  the  subject. 
Selkirk  (Thomas  Dundas),  fifth  Earl  of,  b.  in 
Scotland  in  1774  ;  spent  several  of  the  later  years  of  his  life 
in  promoting  emigration  to  the  Red  River  of  the  North, 
British  America,  where  the  colony  now  called  Manitoba 
was  long  known  as  "the  Earl  of  Selkirk's  Settlement."  He 
published  several  tracts  on  emigration,  and  political 
speeches.  D.  at  Pau,  France,  in  1820. 
Seller's,  tp.,  Hardin  co.,  111.  P.  560. 
Sel'lersville,  p. -v.,  Rock  Hill  tp.,  Bucks  co.,  Pa.,  on 
North  Pennsylvania  R.  R. 

Sel'ma,  city  and  tp.,  cap.  of  Dallas  co.,  Ala.,  at  the 
head  of  steamboat  navigation  on  Alabama  River,  on  Selma 
Rome  and  Dalton,  Alabama  Central,  and  Western  R,  Rs., 
has  13  churches,  2  daily  and  3  weekly  newspapers,  2  banks, 
3  cotton-warehouses,  3  railroad  machine-shops,  and  several 
mills  and  manufactories;  was  during  the  civil  war  an  im- 
portant military  centre,  having  an  arsenal,  a  navy-yard, 
artillery-foundries,  and  powder-works,  and  was  captured 
by  the  Union  forces  Apr.  2,  1865,  after  a  sharp  engagement. 
P.  6484;  of  tp.  1651. 

Selma,  p. -v.  and  tp.,  Johnston  co.,  N.  C,  on  Richmond 
and  Danville  R.  R.     P.  11G7. 

Sel'ters  Nie'der,  v.  of  the  German  empire,  province 
of  Hesse-Nassau,  is  famous  for  its  mineral  springs,  which 
furnish  the  so-called  seltzer  water. 

Selt'zer- Water  [G-er.  Setters  wasser],  naturally,  the 
water  of  a  mineral  spring  at  Setters,  in  the  valley  of  the 
river  Ems,  in  Nassau,  which  has  been  known  since  the  ninth 
century.  Having  become  the  most  famous  and  widely- 
known,  probably,  of  all  mineral  waters,  it  is  now  very  skil- 
fully and  successfully  imitated  and  fabricated  by  chemical 
means  in  this  country  as  well  as  throughout  Europe.  It  is 
an  alkaline  water,  containing  over  0  grains  of  carbonate  of 
soda  to  the  gallon,  with  30  cubic  inches  of  free  carbonic 
acid.  There  are  also  minute  quantities  of  IHhxa,  baryta, 
and  Btrontia,  and  of  fluorine,  with  other  commoner  ingredi- 
ents usually  found  in  mineral  springs.  II.  Wurtz. 

Sel'va,  or  Silva  [Sp.  aelvaj  Port,  sifm,  "  forest "],  a 
name  applied  in  South  America  to  great  wooded  tracts, 
chiefly  in  the  Amazon  Valley.  They  are  mostly  very  level 
and  densely  covered  with  trees,  mixed  with  underwood  and 
lianas,  rendering  them  very  difficult  to  traverse  except  by 
boats,  for  the  streams  are  often  deep  and  navigable.  Much 
of  tin-  Selva  is  annually  overflowed.  The  area  is  more  than 
7WUH)0  sq.  m. 

Selvatico  (Pietro  Estense),  Marqi'is,  b.  at  Padua  in 
1803  ;  having  studied  literature,  physical  science,  painting, 
and  architecture  under  the  best  masters,  he  travelled  tli rough 
Italy  and  the  greater  part  of  Europe;  in  1850  was  appoint- 
ed professor  of  a\sthetics  and  of  the  history  of  art  in  the 
Academy  of  Fine  Arts  at  Venice,  and  in  1855  was  named 
inspector  of  the  schools  of  design  throughout  the  Venetian 
provinces.  Political  considerations  induced  him  to  resign 
those  posts  in  1858  and  retire  to  private  life.  He  i>  the  ar- 
chitect of  several  churches  in  Venctia,  and  as  an  art-critic 
has  not  his  superior  in  Italy.  lie  has  published  numerous 
works,  among  which  the  following  aro  especially  notewor- 
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thv  :  Ln  Cappi  Uina  degli  S>  rovegni  in  Padova  ed  i  Freechi 
di  Qiotto  (Padua,  1836),  L'Architettura  t  la  Scultura  in 
\  ,,  |  M  iliin.  1  >  17  i.  Stoi  <■•  •  tti  tico-critica  delle  Arte  del 

I,  ?.  ritti  d'Aru  i  Plorenoe,  I 

/_■  if  nelia  Vita  degli  Art  inti  (Florence,  L870),  Qviida  di 
1     .  di  Padovat  /'  Dieegno  Elemmtan   t  Supe~ 

rxoread  UaodelU  SeuoU  (Milan,  1874). 

Sriw\ii  Gh  ';  luonSTUs),  D.  D.,  b.  at  Richmond, 
Surrey,  England,  in  L809  j  educated  at  Eton  and  at  St. 
John's,  Cambridge;  became  tutor  at  Eton  and  onrate  of 
Windsor;  was  consecrated  first  bishop  of  New  Zealand 
I  841  :  \  tsited  many  of  the  groups  of  islands  in  the  Pacific  in 
ill  '■  missionary  Bhip  -."  was  appointed  bishop  of  Lich- 
fieldj  England,  1867,  and  made  a  tour  through  the  Y.  S. 
and  Canada  l  B7  l.  He  was  the  author  of  several  religions 
treatises.  Died  in  London,  England,  April.  1 878. — His 
brother  William,  b.  1806,  became  professor  of  divinity 
;it  Cambridge  1865;  was  one  of  the  revisers  of  the  Old 
Testament  translation  :  author  of  several  theological  works, 
and  a  benefactor  of  the  Divinity  School  at  Cambridge, 
where  he  d.  Apr.  24,  L875. 

Semaphore.    See  Naval  Signals  and  Telegraph. 

Sem'ele,  in  Grecian  mythology,  a  daughter  of  Cadmus 
and  loved  by  Zeus  :  was  persuaded  by  Hera  to  demand  of 
her  lover  that  he  should  visit  her  once  in  all  his  royal  maj- 
esty. Zeus  begged  her  to  desist  from  this  demand,  but  as  she 
would  not,  and  he  had  sworn  to  grant  her  any  wish,  he  came 
to  her  with  thunder  and  lightning,  and  she  perished  in  the 
flames.     She  was  the  mother  of  Bacchus. 

Semen'dria,  or  Smederewo,  town  of  the  principal- 
ity of  Serbia,  OD  the  Danube,  is  beautifully  situated,  but 
poorly  built.  It  is  fortified,  and  has  manufactures  of  fire- 
arms, important  fisheries  on  the  Danube,  and  extensive 
wine-cultivation  in  the  vicinity.     P.  about  5000. 

Seminary,  tp.,  Fayette  co.,  111.     P.  920. 

Sem'inole  Xa'tion  County,  the  reservation  in  the 
Indian  Territory  occupied  by  the  Semixoles  (which  see). 

Sem'inoles,  a  tribe  of  Indians  lately  resident  in  Cen- 
tral Florida,  but  now,  for  the  most  part,  settled  on  a  reser- 
vation in  the  Indian  Territory,  originally  formed  a  part  of 
the  Creek  or  Muskogee  nation,  from  which  they  separated 
about  1750,  when  they  absorbed  some  remnants  of  other 
Floridian  tribes,  especially  the  Mickasnokees,  who  are  some- 
times erroneously  considered  as  the  true  Seminole-:  re- 
ceived from  the  Creeks  their  present  name,  signifying 
"  vagrants  "  or  "wanderers;"  were  allies  of  the  British 
forces  in  their  forays  upon  Georgia,  during  the  war  of  the 
Revolution :  were  associated  with  the  Tallapoosas  in  a 
treaty  of  peace  made  with  the  Spaniards  at  Pensaeols  May, 
17S4 ;  were  included  by  the  ('reeks  in  the  provisions  of 
their  treaty  of  1790  with  the  V.  S.,  but  disavowed  that 
instrument,  and  commenced  border-forays  179-4 ;  were  grad- 
ually reinforced  by  fugitive  slaves  and  by  negroes  whom 
they  carried  away  from  the  frontier  plantations  :  received  a 
considerable  accession  of  numbers  by  a  new  secession  from 
the  Creeks  1808  ;  ravaged  the  Georgia  frontier  in  1S12,  and 
again  in  1817, when  they  massacred  some  Bcores  of  persons; 
were  punished  by  Gen.  Gaines,  and  subsequently  by  Gen. 
Jackson,  who  pursued  them  into  Florida  (Apr.,  ISIS)  and 
destroyed  the  Suwanee  and  Mickasuckee  towns,  a  circum- 
stance which  led  to  the  purchase  of  Florida  the  following 
year:  disposed  of  a  large  portion  of  their  lands  and  agreed 
to  deliver  up  fugitive  slaves  by  the  treaty  of  Moultrie  Creek, 
Sept.  1  B,  1823,  and  by  the  so-called  treaty  of  Payne's  Land- 
ing. \^'-'-2;  sold  their  remaining  lands  for  a  sum  of  money 
and  a  reservation  beyond  the  Mississippi.  The  latter  in- 
strument was  informal,  if  not  fraudulent,  and  was  repu- 
diated by  the  great  body  of  the  tribe.  Pros.  Jackson, 
however,  acting  upon  the  advice  of  the  Senate,  resolved  to 
enforce  that  treaty,  which  gave  occasion  to  a  long  and 
bloody  war.  begun  Deo.  28,  L835,  by  the  chieftain  Osceola, 
and  which  in  a  few  years  cost  the  U.S.  $10,000,000  and 
1500  lives.  In  1842  most  of  the  Seminoles  had  been  taken 
prisoners  or  had  come  to  terms  and  been  transported  be- 
yond the  Mississippi;  only  about  300,  under  their  chief 
Billy  Bowlegs,  remaining  in  the  Everglades  of  Florida. 
A  portion  of  the  emigrants  settled  on  the  Rio  Grande  in 
Mexico.  Treaties  were  made  with  the  Seminoles  in  their 
new  home  in  1845  and  in  1856,  granting  them  lands  W.  of 
the  Creeks,  and  a  considerable  annuity.  The  Confederate 
government  made  a  treaty  Aug.  1.  1861,  with  a  portion  of 
the  tribe,  the  rest  remaining  loyal,  and  a  civil  conflict  ensued 
in  which  the  loyal  Seminoles  were  defeated  with  great  loss 
Dec.  25,  1861,  and  withdrew  into  Kansas.  The  two  bands 
were  reunited  1865,  when  they  sold  their  old  reservation  to 
the  C  S.  and  purchased  a  new  one  of  the  Creeks.  Thei 
are  now  industrious  and  prosperous  .iLrnculturi>rs,  having 
in  Lrv:it  part  adopted  ch  itization  and  Christianity  through 
the  influence  of  Presbyterian  missions.    In  1822  they  num- 


bered nearly  4000 ;  in  185S,  2203:  in  1865,  2959  (including 
negroes) :  and  in  ls74,  2438,  besides  about  1J0  in  Florida 
and  an  unknown  number  in  Mexico.  They  have  some  S000 
acres  of  land  under  cultivation,  possess  personal  property 
valued  at  about  S2jO,000,  have  .">  school.-;,  and  receive  an 
annuity  from  the  U.  S.  of  $25,000  by  virtue  of  treaties,  the 
last  of  which  bore  date  Mar.  21,  1866.    Pouter  C.  Bliss. 

Semipalatinsk',  town  of  W.  Siberia,  on  the  Irtish,  in 
a  distriot  of  the  same  name,  in  lat.  o0°  21'  N.  Its  houses 
are  mostly  built  of  wood,  and  stand  single,  surrounded 
with  gardens.  It  is  a  military  station,  and  carries  on  an 
important  trade  with  China,  Toorkistan,  and  the  Kirgheez. 
P.  14,135. 

Semir'amis*  according  to  Ctesias,  the  wife  of  Kinus, 
the  founder  of  the  Assyrian  kingdom,  a  woman  of  extra- 
ordinary beauty,  passion,  and  military  prowess,  who 
flourished  nearly  2200  years  E.  r..  survived  and  eclipsed 
her  husband,  and  after  a  reign  of  forty-two  years  abdicated 
in  favor  of  her  son,  Ninyas.  All  this  is  now  admitted  to 
be  mythical.  Ninus  is  merely  a  personilication  of  the 
power  of  Nineveh,  and  what  is  related  of  Semiramis  ap- 
parently belongs  to  Beltis.  wife  of  Pel.  the  Becond  person  in 
the  old  Chaldean  Triad,  her  name  only  being  historical, 
but  of  much  later  date.  Herodotus  {SigLt  i.  1*4}  mentions 
a  Semiramis  who  ruled  over  Babylon  five  generations  be- 
fore Nitocris.  This  Semiramis  of  Herodotus  is  certainly 
not  to  be  identified  with  the  Semiramis  of  Ctesias.  The 
name  appears  to  have  been  derived  from  Sammuramat,  or 
Saimnuramit,  found  upon  the  monuments.  Lenormant 
makes  her  the  queen  of  Bin-lik-his  III.  (S.~i7-S28  B.C.). 
Rawlinson  makes  her  the  queen  of  Vul-lush  [or  Eva-lush) 
III.  i  810-781  b.  c).  K.  1).  Hitchcock. 

Semitic  Languages.     *See  Appsbdix. 

Semitic  Races.     See  Man.  by  M.  IJ.  Anderson. 

Sem'leridoiiANN  Saxoko),  b.  at  Baolfeld,  duchy  of  Saxe- 
Heiningen,  Deo.  18,  17-5:  studied  theology  at  the  Univer- 
sity of  Halle,  where  he  was  appointed  professor  in  17o2  and 
director  of  the  theological  seminary  in  1 7 ."> 7 .  D.  Mar.  14, 
1791.  He  took  a  prominent  nart  in  the  starting  of  the 
rationalistic  movement  in  the  German  theology,  but  he  was 
cautious  in  forming  his  views  and  careful  in  arguing  them  ; 
and  although  his  talent  as  an  author  was  rather  small,  his 
works  are  pervaded  by  a  spirit  of  genuine  historical  criti- 
cism, which  exercised  a  great  influence.  His  principal 
works  are  Apparatus  ad  liberalem  Peteru  Testamsnti  -/«- 
terpretationem  1 1  ~7'-'- I,  -1  bhandlung  von  <i>  ,•  Unterauchwtg 
dee  Kanowt  (4  vols.,  1 771—7.) ).  Vereueh  eint  >•  bibh 
Damonologie  (177(1),  Vt  rs>i<-h  chriatlicn*  r  Jahrbiicher  (2 
vols.,  1783-86),  and  an  Autobiography  (2  vols.,  1781-82). 

Sem'lin,  town  of  Austria,  in  the  Military  Frontier,  at 
the  confluence  of  the  Save  and  the  Danube,  opposite  Bel- 
grade. The  city  is  poorly  built,  a  large  portion  of  it  con- 
sisting of  thatched  mud  huts,  but  it  carries  on  a  very  im- 
portant transit-trade  between  Austria  and  Turkey,  and  has 
improved  considerably  of  late.  P.  8015,  consisting  of  Sla- 
vonians, Germans,  Servians,  Greeks,  Croats,  gypsies,  and 
Jews. 

Sem'mering,  or  Sdm'mering,  a  branch  of  the  Xoric 
Alps,  forming  the  boundary  between  Lower  Austria  and 
Styria.  rises  4410  feet  above  the  sea.  and  contains,  at  an 
elevation  of  3066  feet,  the  principal  pass  leading  from 
Vienna  to  Trieste.  The  first  carriage-road  was  built  here 
in  1728  by  Charles  VI.,  who  placed  at  the  turning-point 
of  the  road  a  memorial  column  with  the  inscription.  A'fitus 
ad  uw,  is  Adriatic*  litora.  In  1840  a  longer  but  more  com- 
fortable road  was  completed,  and  in  1854  a  railway  was 
opened  between  Gloggnitz  on  the  Austrian  and  Murzzu- 
sehlag  on  the  Styrian  side,  ascending  an  elevation  of  2893 
feet,  and  leading  through  fifteen  tunnels  and  over  fifteen 
viaducts.  The  road  was  constructed  by  Carlo  Chega,  and 
was  considered  the  most  audacious  and  most  ingenious 
engineering  work  of  its  kind. 

Semmes  (Raphael),  b.  in  Charles  CO.,  Bid.,  Sept.  27, 
1->M'.>.  of  Scotch-Irish  parentage;  became  a  midshipman  in 
the  l".  S.  navy  1826;  was  a  volunteer  aide  to  Gen.  Worth 
in  the  Valley  of  Mexico  1847:  became  commander  I855j 
wa-  secretary  of  the  lighthouse  board  1859-61  :  resigned  at 
tin-  beginning  of  the  civil  war  :  obtained  a  commission  in  the 
Confederate  navy  :  obtained  great  notoriety  by  his  exploits 
a-  commander  of  the  Sumter  and  the  Alabama  in  capturing 
and  burning  many  scores  of  American  merchant-ve>-els, 
and  became  after  the  war  professor  of  moral  philosophy  in 
the  State  seminary  at  Alexandria,  La.  Author  of  s 
Afloat  and  Ashore  during  th-  Mexican  War  (1851),  <'<n,\- 
patgn  of  Gen.  Scott  in  //"■  Valley  of  Mexico  (1852),  The 
' ',  ufa  of  the  Alabama  (  L864),  and  Memoir  of  S.  rvict  Afloat 
g  the  War  between  the  States  (1860).  He  vras  in  I  S7 
editor  of  the  Memphis  Bulletin,  and  has  frequently  ap- 
peared as  a  lecturer.     I>.  at  Mobile,  Ala.,  Aug.  30,  1877. 
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Semoli'na  [It.],  a  finely-cracked  wheat,  or  a  very 
coarse  meal  made  from  hard  wheat.  After  grinding  it  is 
Beparated  into  various  grades,  according  to  the  size  of 
the  particles.  A  series  of  sieves  is  employed  for  this 
purpose. 

Sem'pach,  v.  of  Switzerland,  canton  of  Lucerne,  is  fa- 
mous for  the  battle  fought  here  on  July  9, 1386,  between  the 
Austrians  and  the  Swiss,  in  which  the  Austrian  noblemen, 
in  spite  of  their  valor  and  superior  numbers,  were  butchered 
like  sheep  by  the  Swiss  peasants,  as  they  were  unable  to  use 
their  horses,  and  unable  to  fight  on  foot  encumbered  by 
their  heavy  armor.     P.  1109. 

Sr  in  'per  (Gottfried),  b.  at  Hamburg  in  1804  ;  studied 
mathematics  at  Gb'ttingen,  architecture  in  Munich  and 
Paris:  travelled  much  in  Italy,  Sicily,  and  Greece;  was 
appointed  professor  of  architecture  at  Dresden  in  1834; 
fled  to  London  in  1849  on  account  of  his  participation  in 
the  revolutionary  movements,  and  taught  at  the  Royal 
Academy  in  Marlborough  House  till  1850,  when  be  became 
professor  at  the  polytechnic  institute  of  Zurich.  His  prin- 
cipal buildings  are  the  theatre  and  new  museum  of  Dres- 
den and  the  Polytechnicum  at  Zurich.  He  wrote  Die  vier 
Eltmente  der  Baukunst  (1851),  Ueber  Industrie)  Wiasen- 
Hvh'ift  und  h'mist  (1852),  Der  Stil  in  den  teohniachen  und 
tektonischen  Kiln 8 ten  (2  vols.,  1800-65),  etc.  Ho  set  forth 
with  groat  decisiveness  and  defended  with  many  ingenious 
arguments  and  acute  observations  the  view  that  the  antique 
architecture  and  sculpture  were  polychromic  throughout,  and 
he  decorated  the  antique  department  of  the  art-museum  of 
Dresden  in  accordance  with  this  prineiple.  D.  at  Rome  May, 
lg7il. — His  nephew,  Karl  Semper,  b.  at  Altona  July  6, 
1832,  explored  the  Philippine  Islands;  was  appointed  prof. 
of  zoology  at  the  Univ.  of  Wurzburg  in  1868  :  and  published 
Beisen  im  Arckipel  der  Philippine)*  (1867—72),  Die  Philip- 
pinen  (1809),  and  Die  Palan  Inschi  im  Stillen  Ocean  (1873). 

Sempervirens.     See  Evergreen. 

Sempervivae.     See  Crassulace.c. 

Sem'ple  ( James),  b.  in  Kentucky  in  1709;  became  a 
lawyer  at  Louisville,  and  subsequently  at  Edwardsville,  111., 
where  he  settled  about  1827  ;  served  frequently  in  the  leg- 
islature; was  Speaker  several  sessions;  became  attorney- 
general  and  general  of  militia  1833  ;  was  charge  d'affaires  to 
New  Granada  1837-41,  judge  of  the  supreme  court  of  Illi- 
nois is  12,  and  U.  S.  Senator  1843-17.     D.  Dec,  1840. 

Semple  (Robert  Baylor),  D.  D.,  b.  at  Rose  Mount, 
Va.,  Jan.  20,  1709;  received  a  classical  education;  studied 
law,  and  afterward  theology;  became  pastor  of  a  Baptist 
church  1790;  declined  the  presidency  of  Transylvania  Uni- 
versity 1 805  ;  became  financial  agent  of  Columbian  College, 
Washington,  D.  C,  1827  ;  published  a  controversial  treatise 
against  Alexander  Campbell,  a  History  of  the  Baptists  in 
Virginia  (1810),  and  other  works,  and  was  president  of  the 
Baptist  triennial  convention  from  1826  to  his  death,  at 
Fredericksburg,  Va.,  Dec.  25,  1831. 

Sempro'nius,  p. -v.  and  tp.,  Cayuga  co.,  N.  Y.,  at  the 
head  of  Skaneateles  Lake.     P.  1165. 

Sen  (Keshub  Chundeb).     See  Brahmo  Somaj. 

Senachwine,  tp.,  Putnam  co.,  111.     P.  801. 

Sen'ate.  In  many  of  the  early  states  of  the  world,  es- 
]ir  ially  in  city-states,  besides  the  meetings  of  the  people 
entitled  to  have  a  share  in  public  affairs — the  ecclesia,  the 
comitia,  etc. — there  was  a  preparatory  body,  or,  it  might 
be,  more  than  one,  whose  function  it  was  to  give  advice  on 
such  matters  as  might  come  before  the  general  assembly  of 
the  people.  This  body  had  also  at  a  very  early  date  the 
power  of  judging,  together  with  the  kings  or  supreme  mag- 
istrates. U  formed  to  a  considerable  extent  at  first  a  su- 
perior order,  into  which  persons  of  lower  birth  could  not 
find  entrance.  As  usage  and  old  custom,  rather  than  posi- 
tive enacted  law,  ruled  in  the  decisions  of  those  tinier,  old 
men  were  preferred  to  younger  ones  for  the  members  of  such 
bodies,  which  received  some  of  their  names  from  this  source. 
Buofa  were  yepovaia  (from  yepwc,  "  old  man  "),  the  senate  of 
Sparta,  ami  xniatr  (from  senex),  the  corresponding  Roman 
body.  In  modern  times  the  word  senate  is  retained,  al- 
though many  of  the  members  may  be  young. 

The  history  of  institutions  gives  us  instances  of  senates 
Selected  on  principles  greatly  varying  from  one  another. 
But  upper  houses,  as  they  may  he  called,  are  not  necessarily 
senates  according  to  the  idea  of  the  Athenian  0ouA)j  or  coun- 
cil, or  the  Spartan  yepovaia.  Even  the  Unman  senate's  con- 
sent was  not  necessary  to  the  confirmation  of  a  law  <>r  ro- 
gation of  the  comitia.  So,  in  modern  times,  senates,  while 
their  confirmation  is  always  needed,  have  sometimes  limit- 
ations mi  their  power  which  the  popular  branches  have  not] 
especially  those  of  originating  and  altering  money-bills. 
Tho  exact  legislative  competence  of  a  senate  or  upper  house 
must  be  learned  from  tho  constitution  of  each  particular 
country.  T.  D.  Woolsey. 
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Senato'bia,  p. -v.,  cap.  of  Tate  co..  Miss.,  on  Missis- 
sippi and  Tennessee  R.  R.,  37  miles  S.  of  Memphis,  Tenn., 
contain-  :'•  churches,  a  Peabody  public  school,  1  newspaper, 
and  a  tine  hotel.  Ships  annually  8000  bales  of  cotton.  P. 
about  11(10.  Ira  D.  Oglesbv,  Ed.  "Times." 

Sen'eca,  county  of  W.  New  York,  extending  from 
Cayuga  Lake  on  the  E.  to  Seneca  Lake  on  the  W.,  drained 
by  Seneca  and  Clyde  rivers,  traversed  by  New  York  Central 
and  Geneva  Ithaca  and  Athens  R.  Rs.,  and  by  Eric  and 
Cayuga  and  Seneca  canals;  has  a  hilly  surface,  well 
adapted  for  grazing,  and  a  productive  soil,  and  has  numer- 
ous manufactories  and  flouring  and  saw  mills.  Staples, 
wheat,  oats,  Indian  corn,  barley,  potatoes,  hay,  flax,  wool, 
and  butter.  Caps.  Ovid  and  Waterloo.  Area,  330  sq.  m. 
P.  27,823, 

Seneca,  county  of  N.  Ohio,  intersected  by  Sandusky 
River,  traversed  by  Cincinnati  Sandusky  and  Cleveland, 
Lake  Erie  and  Louisville,  Chicago  division  of  Baltimore 
and  Ohio,  Cincinnati  Sandusky  and  Cleveland,  and  .Mans- 
field Coldwater  and  Lake  Michigan  11.  Rs.,  has  a  level  and 
fertile  soil,  abundant  water-power,  numerous  flouring  and 
saw  mills,  and  manufactures.  Stock-raising  is  an  import- 
ant industry.  Staples,  wheat,  Indian  corn,  oats,  hay,  po- 
tatoes, apples,  wool,  and  butter.  Cap.  Tiffin.  Area,  550 
sq.  m.     P.  30,827. 

Seneca,  tp.,  Plumas  co.,  Cal.     P.  400. 

Seneca,  p. -v.,  Manlius  tp..  La  Salle  co..  111.,  on  Illinois 
River  and  Chicago  Rock  Island  and  Pacific  R.  R. 

Seneca,  tp.,  McHenry  co.,  III.     P.  1027- 

Seneca,  p. -v.,  cap.  of  Nemaha  co.,  Kan.,  on  St.  Joseph 
and  Denver  City  R.  R.,  77  miles  W.  of  St.  Joseph,  Mo.,  has 
4  churches,  a  graded  school,  1  newspaper,  2  hotels,  1  bank, 
a  grist-mill,  and  the  usual  county-seat  buildings.  Princi- 
pal business,  stock-raising  and  farming.  P.  about  1000. 
West  E.  Wilkinson,  Ed.  "  Weekly  Courier." 

Seneca,  p. -v.  and  tp..  Lenawee  co.,  Mich.     P.  2396. 

Seneca,  p. -v.,  Newton  co.,  Mo.,  on  Atlantic  and  Pacific 
R.  R.     P.  2S5. 

Seneca,  tp.,  Ontario  co.,  N.  Y.,  at  outlet  of  Seneca 
Lake,  includes  the  flourishing  village  of  Geneva.    P.  9188. 

Seneca,  tp.,  Monroe  eo.,  O.     P.  1242. 

Seneca,  tp.,  Noble  co.,  0.     P.  982. 

Seneca,  tp.,  Seneca  co.,  O.     P.  1583. 

Seneca,  p. -v.  and  tp.,  Oconee  co.,  S.  C.     P.  2313. 

Seneca,  p. -v.  and  tp.,  Crawford  co.,  Wis.     P.  1233. 

Seneca,  tp.,  Green  Lake  co.,  Wis.     P.  -114. 

Seneca,  tp.,  Wood  co.,  Wis.    P.  293. 

Seneca  (Lucius  Ann,eus),  b.  at  Corduba  in  Spain 
about  8  b.  c.,  belonged  to  a  Spanish-Roman  family,  but 
was  educated  in  Rome.  His  father,  Marcus  An  mints 
Seneca,  the  Rhetorician  (b.  about  61  B.C.  at  Corduba,  d. 
at  Rome  about  35  a.  d.),  was  a  teacher  of  rhetoric  and  a 
man  of  literary  studies,  wealthy  and  influential.  Almost 
the  whole  of  his  Suaeoriarum  Liber  and  five  books  of  his 
Controversiariim  Libri  Decern  are  still  extant,  edited  by 
Bursian  (Leipsic,  1S57),  and  give  a  striking  aspect  of 
the  moral  degradation  and  aesthetic  futility  to  which  tho 
oratorical  art  hail  sunk  in  Rome  at  his  time.  (See  Koer- 
ber,  Ueber  din  Rhetor  Seneca  und  die  romiuche  Rhetorik 
seiner  Zeit,  1SG4.)  Young  Seneca  was  trained  in  his 
father's  art,  and  although  he  afterward  left  rhetoric  for 
philosophy,  he  never  forgot  the  lessons  of  his  youth.  His 
style,  with  all  its  pompous  dignity  and  brilliant  pointed- 
neSBj  is  characterized  throughout  by  that  absolute  pre- 
ponderance of  the  form  over  the  contents,  of  the  expression 
over  the  thought,  which  rises  from  a  lack  of  veracity,  and 
results  in  mannerism  and  aflectcdncss.  Caligula  said  of 
his  eloquence  that  it  was  sand  without  lime.  After  trav- 
elling in  (t recce,  he  began  to  practise  as  an  orator  in 
Rome,  and  achieved  great  forensic  triumphs,  but  in  41 
A.  D.  Messalina  had  him  accused  of  entertaining  an  adul- 
terous connection  with  Julia,  the  daughter  of  (Jcrmanieus 
and  the  wife  of  Vinieius,  and  he  was  banished  to  Corsica. 
Here  he  lived  for  eight  years,  ami  wrote,  among  other 
works,  De  Consolatione  ad  Helviam  Lifter,  a  consolatory 
htter  to  his  mother,  and  one  of  the  best  of  his  writings, 
and  Dt  Consolatione  <"/  Potybinm  Liber,  ;i  similar  letter  to 
Polybius,  a  fVccdman  and  one  of  Claudius's  favorites,  who 
had  lost  his  brother;  but  this  letter  is  one  of  his  most  dis- 
agreeable  productions  on  account  of  its  flattery.  When 
Claudius  married  Agrippina.  Seneca  was  recalled  by  her  in- 
fluence and  appointed  tutor  to  her  son,  Domitius,  after?  B  rd 
tin- emperor  Nero;  for  which  position  he  showed  a  rather 
surprising  adaptation.  The  pupil's  vices  grew  as  luxuri- 
antly as  the  tutor's  wealth.  Most  of  Seneca's  very  prolific 
authorship  belongs  to  this  last  period  of  his  life.  He  wrote 
moral  essays,  philosophical  letters,  physical  treatises,  and 


ITS 


SENECA  FALLS— SENECAS. 


tragedies.     The  last  mentioned,  ten  in  number — of  which, 
however,  three  are  generallj  considered  spurious,  Hercules, 
|  ioh,  and  Octavia — are  the  best  of  his  pro- 

flic  rhetorical  character  is  predominant  here 
,,i  ,.  Dut  the  declamations  become  rarely  entirely  hollow, 
and  Hercules  Furetia,  Phcsdra,  and  Medea  contain  traits  of 
i  ative  imagination.  Of  his  prose  essays,  some 
',,[  the  most  celebrated,  !>>■  Ira,  Dr  Ammi  Tranquillitate, 
are  inexhaustible  sources  of  piquant  quotations :  others, 
l>,   Ciementia  ad  Neronem  Csesarem  Libri  Duo,  are  rather 

i i    on  account  of  the  personal  eharacter  which  the 

tor  lias  nut  Keen  able  to  conceal  under  the  flourishing 
sntation  of  his  ideas;  hut  the  largest  portion  is 
vague  and  trivial—  D>  Gonstantia  Sapientia,  ue  Brevi- 
tate  Vitas,  etc  His  121  Epistolm  ad  Lucilium  have  more 
interest,  containing  mural  observations  and  aphorisms  of 
practical  value.  His  Apocolocyntoaie  is  also  worth  reading. 
It  is  :i  satire  on  Claudius,  of  course  written  alter  the  death 
of  the  emperor,  and  it  is  very  biting  :  there  is.  however,  no 
indignation  in  it;  it  is  merely  written  to  please  Nero. 
Meanwhile,  the  emperor  began  to  hint  at  the  millions  which 
the  philosopher  had  amassed.  Seneca  became  alarmed, 
ami  offered  to  repay  the  whole  amount  and  content  himself 
with  a  small  annuity.  Nero  refused  the  offer,  and  Seneca 
now  retired  from  the  court,  gave  no  levees,  was  never  seen 
in  public,  and  tried  his  utmost  to  sink  into  oblivion.  But 
in  vain.  Some  <mc  mentioned  him  as  an  accomplice  in  the 
conspiracy  of  Piso,  ami  Nero  sent  him  an  order  to  commit 
Buicide,  which  he  immediately  obeyed.  He  opened  the 
veins  in  his  feet  and  arms,  ami,  discoursing  with  his  friends 
on  the  brevity  of  life  and  the  equanimity  of  the  philoso- 
pher,  he  bled  to  death  in  a  hot  bath  65  a.  r>.  From  the  re- 
vival of  letters  in  Europe,  and  up  to  the  beginning  of  this 
century,  the  works  of  Seneca,  both  the  philosophical  and 
the  poetical,  were  much  read  and  much  admired.  Editions 
were  numerous  and  translations  were  made  into  all  Euro- 
pean languages.  There  were,  however,  always  some  voices 
which  protested  against  his  fame:  and  when  his  admirers 
tried  to  prove  that  he  was  a  Christian  and  a  friend  of  St. 
Paul,  his  adversaries  undertook,  seemingly  with  more  suc- 
cess, to  prove  that  he  was  an  atheist  and  a  mean  hypocrite. 
In  the  present  century  much  less  attention  has  been  paid 
to  him,  though  there  are  editions  of  his  works  of  quite  a 
recent  date — of  his  prose  writings  by  Fickert  (3  vols.,  Leip- 
sic,  1842-45)  and  by  Haase  (3  vols.,  Leipsic,  1852-53),  and 
of  his  tragedies  byPeiperand  Kichter  (  Leipsic,  1867).  See 
Farrar's  Set  ki  ra  •>/'■  >■  God  ;  and  Lightfoot's  "  Essay  on  St. 
Paul  and  Seneca,"  appended  to  his  Com.  on  the  Ep.  to  the 
Philippiana  (1868).  Clemens  Petersen. 

Seneca  Falls,  p. -v.  and  tp.,  Seneca  co.,  N.  Y.,  on 
New  York  Central  K.  R.  and  Cayuga  and  Seneca  Canal, 
at  the  outlet  of  Seneca  Lake,  has  tine  water-power  and 
beautiful  falls  of  Seneca  River,  flourishing  manufactures 
of  steam  fire-engines,  machinery,  pumps,  woollen  goods, 
etc.,  2  banks,  7  churches,  an  academy,  and  1  monthly  and 
2  weekly  newspapers.     P.  of  v.  5890  ;  of  tp.  C860. 

Seneca  Lake,  in  Western  New  York,  bounded  by  Sen- 
eca, Schuyler,  Ontario,  and  Yates  counties,  is  35  miles  long, 
from  1  to  4  miles  broad,  with  an  elevation  of  447  feet.  Its 
shores  arc  bold,  picturesque,  and  fertile,  and  the  lake  is 
navigated  by  steamboats.  Its  waters  reach  Lake  Ontario 
by  Seneca  and  Oswego  Rivers.  Its  greatest  depth  is  630  feet. 

Seneca  Oil,  a  local  name  for  Petroleum  (which  see). 

Senecas,  one  of  the  tribes  of  the  so-called  Iroquois, 
or  Six  Nations  of  Indians  of  Western  New  York,  the  most 
numerous  and  warlike  of  that  confederacy.  Known  in 
their  own  language  as  Xunduwa-ouo,  or  "People  of  the 
Great  Hill,"  from  one  of  their  original  seats  at  the  head 
of  Canandaigua  Lake,  near  Naples,  where,  according  to 
legend,  their  ancestors  sprang  from  the  ground,  they  were 
called  by  Champlain  Ontouoronoim  (whence  the  name  of 
Lake  Ontario) ;  by  the  Jesuit  missionaries  Taonnontouana  ; 
and  by  the  Dutch,  Sinnekaaa — a  word  of  unknown  ety- 
mology, which  became  corrupted  into  Senecas.  They  were 
the  westernmost  of  the  original  five  tribes  composing  the 
famous  league  of  the  Hodenosaunee  or  "  Long  House/'  of 
which  they  were  the  "  doorkeepers,"  since  their  geograph- 
ical position  brought  them  more  immediately  into  contact 
with  hostile  nations.  Though  they  seem  at  all  times  to 
have  constituted  fully  one-half  of  the  fighting  force  of  the 
confederacy,  they  had,  in  the  distribution  of  the  50  hered- 
itary sachemshipB,  the  smallest  number,  only  8,  while  the 
comparatively  feeble  tribe  of  Cayugas.  their  immediate 
neighbors  on  the  E.,  had  10  sachems.  This  anomaly  can 
best  he  explained  by  reference  to  the  probable  origin  of 
that  complicated  system  of  tribal,  clan,  and  family  re- 
lationship which,  as  one  of  the  most  remarkable  features 
of  aboriginal  politics,  has  received  so  much  attention  from 
writers,  while  its  real  nature  has  usually  been  totally  mis- 
understood.    There  can  be  little  doubt  that  all  the  "na- 


tions "  of  the  confederacy  formed  but  one  tribe  at  a  period 
distinctly  within  the  range  of  existing  traditions,  there- 
fore not  more  than  three  or  four  centuries  ago.  The  only 
Original  subdivisions  were  those  still  subsisting  in  all  the 
tribes  under  the  name  of  "clans,"  eight  in  number,  ranged 
in  two  series — Wolf,  Bear,  Reaver,  and  Turtle ;  Deer, 
Snipe,  Heron,  and  Hawk.  All  the  members  of  the  same 
clan  are  regarded  as  constituting  a  single  family,  tracing 
their  descent  from  a  common  ancestry;  they  can  therefore 
only  marry  in  other  clans.  The  clans,  being  a  social,  not 
a  political  division,  were  doubtless  pretty  evenly  distrib- 
uted throughout  the  tribe  at  the  time  when  increasing  num- 
bers and  the  progress  of  colonization  led  to  the  recogni- 
tion of  a  geoffrfiphival  subdivision — first  into  three,  and 
afterward  into  the  "  Five  Nations  "  now  known.  The  seat 
of  government,  having  been  at  Onondaga,  it  was  natural  that 
a  larger  number  of  the  sachems  remained  in  that  vicinity  ; 
hence,  the  Onondaga  ''nation,''  though  numerically  weak, 
retained  14  out  of  the  50  sachemships,  while  to  each  of  the 
two  original  colonies  18  sachems  were  assigned.  The 
eastern  colony  was  subsequently  divided  into  2,  the  One> 
das  and  Mohawks,  each  with  0  sachems,  and  the  western 
colony  also  into  two,  the  Cayugas  and  Senecas,  the  former 
retaining  the  disproportionate  number  of  10  sachems 
simply  on  account  of  greater  proximity  to  the  capital  of 
the  league.  The  present  "  nations "  are  usually  said  to 
speak  distinct  languages,  but  they  are  in  reality  only  dia- 
lects, which  might  readily  be  differentiated  from  a  common 
tongue  in  three  or  four  centuries,  the  Onondaga  retaining 
a  pre-eminence  as  a  sort  of  "court-language,"  and  the 
Cayuga  and  Seneca  tongues  bearing  a  resemblance  which 
indicates  the  recent  date  of  their  separation.  When  first 
known  to  the  French  explorers,  the  Senecas  occupied  the 
region  between  Lakes  Ontario,  Cayuga,  Seneca,  and  Canan- 
daigua, but  during  the  seventeenth  century  they,  with 
their  brother  tribes,  waged  incessant  and  successful  wars 
against  their  western  neighbors,  who  were  more  remotely 
of  their  own  lineage — the  Hurons  or  Wyandottes  of  Lake 
Huron,  the  Jenesasas  (Neutral  Nation  or  Nation  du  Chat 
of  the  Jesuits)  on  the  Niagara  peninsula,  the  Kahquus, 
Erikes,  or  Fries  on  the  S.  shore  of  Lake  Erie,  and  the 
Andastes,  otherwise  known  as  Susquehannocks,  Minquas, 
Mingoes,  or  Conestogas,  on  Susquehanna  River.  Large 
numbers  of  the  defeated  Hurons,  and  all  the  survivors 
of  the  Jenesasas,  Kahquas,  and  Andastes,  as  well  as  cap- 
tives from  many  other  hostile  tribes,  were  adopted  by 
the  Senecas,  who  were  indebted  to  this  resource  for  their 
numerical  preponderance.  At  one  time  captives  of  eleven 
different  tribes  are  mentioned  as  having  been  thus  adopted. 
Descendants  of  the  Eries  are  still  pointed  out  among  them. 
The  exploits  vaguely  ascribed  by  historians  to  the  "  Iro- 
quois," of  carrying  their  arms  to  the  Mississippi  and  Tennes- 
see rivers,  were  usually  true  only  of  the  Senecas,  among  whom 
resided  the  two  hereditary  war-chiefs  of  the  confederacy. 
The  Senecas  bore  the  brunt  of  the  famous  battle  where 
Braddock  lost  his  life,  as  they  had  previously  done  of  sev- 
eral French  invasions  from  Canada,  and  were,  as  allies  of 
the  English,  the  chief  sufferers  by  Gen.  Sullivan's  famous 
campaign  of  1779.  Having  made  peace  at  Fort  Stanwix 
(1784),  they  sold  to  the  U.  S.  most  of  their  lands  in  the 
Genesee  Valley  and  removed  to  the  shores  of  Lake  Erie 
and  the  banks  of  the  Alleghany.  They  rendered  good  ser- 
vice as  allies  of  the  American  forces  during  the  campaign 
on  the  Niagara  frontier  1812-14,  and  under  the  influence 
of  Protestant  missions  have  become  during  the  present  cen- 
tury prosperous  agriculturists,  whose  religious  and  educa- 
tional status  differs  little  from  that  of  their  white  neighbors. 
Through  the  advance  of  settlement  in  Western  New  York 
the  ancient  territories  of  the  Senecas  were  rapidly  dimin- 
ished by  successive  purchases,  until  about  1847  they  were 
reduced  to  the  three  reservations  of  Cattaraugus,  Alleghany, 
and  Tonawanda — some  66,000  acres.  Early  estimates  of 
their  population  were  much  exaggerated,  but  there  is  little 
reason  to  believe  that  they  were  ever  more  numerous  than 
at  present,  while  it  is  certain  that  they  have  largely  in- 
creased since  1S12.  They  numbered  in  1870,3060,  besides 
206  in  the  Indian  Territory,  and  about  200  with  the  .Mohawks 
on  the  Grand  River  reservation  in  Canada.  The  Quakers 
founded  schools  among  the  Senecas  before  the  close  of  the 
eighteenth  century,  and  the  American  Board  of  Foreign  Mis- 
sions sent  missionaries  thither  early  in  the  present  century. 
To  the  teachings  of  Rev.  Asher  Wright  (1802-75)  of  the  Buf- 
falo (subsequently  of  the  Cattaraugus)  reservation.  Rev. 
Asher  Bliss*  and  Rev.  William  Hall  of  Cattaraugus  and 
Alleghany  reservations,  and  Rev.  Anson  Gleason  of  Catta- 
raugus, the  Senecas  owe  their  religious  and  educational 
status.  The  former  gentleman,  a  scholar  of  culture,  trans- 
lated portions  of  the  Scriptures  and  several  educational  works 
into  Seneca,  and  prepared  a  hymn-book.    Porter  C.  Bliss. 

*  Father  of  the  writer. 
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Sen'ecaville,  p. -v.,  Richland  tp.,  Guernsey  co.,  0. 
P.  376. 

Se'nefelder  (Aloys),  b.  at  Prague  Nov.  6,  1771  :  en- 
tered on  the  stage  at  Munich,  his  father  being  an  actor  ; 
attempted  afterward  literature,  and  engaged  finally  in  the 
printing  business,  which  led  to  his  invention  of  Lithog- 
kaphv  (which  sec).  Lack  of  money  and  the  imperfection 
of  the  invention  in  its  primitive  state  caused  him  many 
difficulties  and  disappointments,  and  it  was  not  until  1800, 
when  ho  settled  at  Munich  and  received  the  support  of  the 
Bavarian  government,  that  he  was  able  to  carry  his  in- 
vention to  perfection  and  make  it  of  really  practical  im- 
portance. D.  at  Munich  Feb.  26,  1S34.  He  wrote  a  Lehr- 
bnvh  der  Lithograph™  (181!)),  which  was  translated  into 
English — Complete  Course  of  Lithography  (1819). 

Senegal'*  a  river  of  Western  Africa,  rises  in  lat.  10° 
30'  N.  and  Ion.  18°  40'  W.,  in  the  Madingo  highlands  : 
flows  lirst  N.  W.j  then  W.,  and  enters  the  Atlantic  in  [at. 
16°  N.,  after  a  course  of  about  1000  miles.  It  divides  into 
two  branches  at  35  miles  from  its  mouth,  the  southern- 
most of  which  is  deep  enough  for  the  largest  vessels,  but  a 
shifting  sandbar  at  its  mouth,  having  only  10  feet  of  water, 
makes  iis  entrance  very  difficult.  Its  shores  are  generally 
wooded  and  fertile,  but  frequent  cataracts  and  shoals  ob- 
struct its  navigation,  and  make  it  of  comparatively  small 
commercial  importance. 

Senegal,  the  collective  name  of  the  French  colonial 
settlements  on  the  river  .Senegal,  including  the  island  of  St. 
Louis,  at  the  mouth  of  the  river,  and  Goree,  off  Cape  Verd. 
They  were  founded  in  the  seventeenth  century,  controlled 
successively  by  the  West  India,  Senegal,  and  East  India 
companies,  and  held  by  the  English  from  1758  to  1779  and 
from  1803  to  1814.  A  system  of  military  colonization  simi- 
lar to  that  of  Algeria  is  also  applied  here,  though,  as  it 
would  seem,  not  with  any  great  success,  as  several  stations 
have  been  abandoned  of  late.  The  population  was  esti- 
mated in  1874  at  100,000,  and  the  value  of  exports  at 
10,800,000  francs;  of  imports  at  6,400,000  francs.  Com- 
merce is  exclusively  in  the  hands  of  the  French. 

Senegam'bia,  a  largo  division  of  Western  Africa, 
bounded  N.  by  Sahara,  E.  by  Soodan,  S.  by  Guinea,  and 
W.  by  the  Atlantic,  and  extending  between  lat.  8°  and  17° 
N.,  and  between  Ion.  4°  and  17°  W.  Its  area  is  estimated 
at  400,000  sq.  m. ;  its  pop.  at  about  9,000,000.  It  derived 
its  name  from  the  Senegal  and  Gambia,  which  together 
with  the  Rio  Grande  are  the  only  streams  of  any  import- 
ance. The  surface  of  this  country  presents  a  belt  from  too 
to  200  miles  wide,  of  low,  flat  coastland,  generally  of  a 
swampy  and  marshy,  though  in  some  places  of  an  arid  and 
sandy,  character.  Behind  these  plains  the  interior  rises 
in  terraces  until  at  last  it  reaches  the  Kong  Mountains, 
whose  highest  peaks  do  not  rise  more  than  3280  feet.  The 
country  is  very  little  known,  however,  on  account  of  the 
climate,  which  is  often  very  trying  to  the  natives,  and  sure 
death  to  the  European.  Senegambia  and  Nubia  are  the 
hottest  places  on  earth.  In  the  dry  season  the  thermometer 
stands  at  102°  at  six  o'clock  in  the  morning,  and  at  110° 
at  noon,  and  in  the  sandy  districts,  where  the  rays  of  the 
sun  arc  strongly  reflected,  such  a  heat  is  produced  that  eggs 
can  be  cooked  by  simply  burying  them  in  the  sand.  In 
the  wet  season  the  heat  is  not  diminished,  and  the  rain, 
which  pours  down  continuously,  with  a  roaring,  thunder- 
ing sound  like  that  of  the  discharge  of  musketry,  trans- 
forms the  atmosphere  to  a  real  vapor-bath.  In  the  high- 
lands tho  climate  is,  of  course,  cooler,  and  the  air  is  free 
from  the  death-bringing  vegetable  miasmas  with  which  it 
is  impregnated  in  the  coastland.  The  vegetation  of  such  a 
country  must  necessarily  be  exceedingly  luxuriant  wher- 
ever the  soil  is  fertile ;  and  it  is  so,  though  travellers  de- 
scribe it  as  somewhat  monotonous.  In  the  forests  the 
gigantic  baobab,  the  African  teak,  and  other  timber  trees 
alternate  with  different  kinds  of  palms,  tho  banana,  the 
bread-fruit  tree,  and  the  mangrove.  Rice,  sugar,  indigo, 
tobacco,  coffee,  and  cotton  grow  wild  and  arc  of  good 
quality.  Oranges  wore  introduced  by  the  Portuguese,  and 
are  cultivated  but  not  eaten  by  the  natives.  Tho  inhabit- 
ants of  Senegambia  consist  of  a  groat  number  of  different 
noes  and  tribes,  whoso  descent  and  relationships  involve 
tunny  intricate  complications.  N.  of  the  Senegal  live  the 
desert  tribes  of  the  Moors;  S„  tho  Yolofs.  The  Yolofs 
are  negroes  of  the  very  deepest  black,  and  with  thick  lips 
and  woolly  hair,  but  they  are  tall,  well  proportioned,  with 
noble  features,  and  often  remarkably  handsome.  They  are 
Mohammedans,  warlike,  energetic,  and  industrious,  and 
their  language,  which  is  entirely  different  from  that  of  tho 
neighboring  tribes,  has  much  rcscmblnnco  to  that  of  tho 
Kattirs  in  its  grammatical  structure.  Farther  S.  live  tho 
Foohahs,  They  have  an  olive-brown  complexion,  long, 
silky  hair,  caglo  nose,  and  show  an  apparent  relation  to 
tho  Caucasian  race.     They  call  themselves  "whits  men," 


and  arc  proud,  but  open,  trustworthy,  and  kind  ;  they  are 
Mohammedans.  In  the  highlands  'live  the  Mandingoes. 
who  have  all  the  characteristics  of  the  negroes— woolly 
hair,  thick  lips,  flat  nose,  and  black  complexion — but  they 
are  tall,  well-proportioned,  simple-minded,  cheerful,  win- 
ning, and  industrious:  some  of  them  are  Mohammedans, 
others  are  idolaters.  Between  these  tribes,  and  especially 
along  the  coasts,  live  many  other  smaller  tribes,  which  arc 
often  utterly  debased  and  barbarous,  turbulent,  and  given 
to  intoxication  and  robbery.  Each  tribe  forms  generally 
a  state  of  its  own,  but  with  the  lower  tribes  one  tribe  is 
often  broken  up  into  several  states,  each  state  consisting 
only  of  one  family:  wo  are  here  near  the  bottom  of  hu- 
manity. Of  foreigners,  the  French,  the  English,  and  tho 
Portuguese  have  made  settlements  or  hold  possessions  in 
Senegambia — the  French  on  the  river  Senegal,  the  English 
on  the  Gambia,  and  the  Portuguese  on  the  Rio  Grande. 

Sen'eka,  a  drug  consisting  of  the  root  of  an  indigenous 
perennial  plant,  Polygala  senega,  natural  order  Polygalese. 
This  plant  grows  throughout  most  parts  of  the  U.  8.,  fre- 
quenting open  fields  and  rocky  places.  It  is  a  small  herb, 
with  small  white  flowers  forming  a  close  spike  at  the  sum- 
mit of  the  stem.  The  roots  are  of  various  sizes,  tapering, 
branched,  and  twisted,  with  a  thick  gnarled  bead  from 
which  tho  several  yearly  stems  arise.  The  epidermis  is  dark- 
colored,  corrugated,  and  is  the  active  part  of  the  root.  The 
dried  root  has  but  little  smell,  but  leaves  a  pungent  and 
acrid  impression  in  the  mouth  after  chewing.  Seneka  con- 
tains a  peculiar  principle  called  polygalic  arid,  probably 
identical  with  saponine.  Tho  drug  is  an  acrid  irritant,  pro- 
ducing vomiting  and  purging  in  overdose.  Its  first  use  in 
medicine  was  by  the  Seneca  Indians,  who  employed  it  as  a 
remedy  in  cases  of  rattlesnake-bite,  but  by  physicians  it  is 
now  used  almost  exclusively  as  an  ingredient  in  cough  mix- 
tures in  the  second  stage  of  respiratory  catarrhs.  Its 
effects  are  analogous  to  those  of  squill.  Seneka  is  an  in- 
gredient of  the  compound  syrup  of  squill  of  the  U.  S.  Phar- 
macopoeia. EdWAUDCpHTIS. 

Sen'eschal  [probably  from  tho  old  Ger.  eenescale, 
"senior  servant"],  an  officer  of  mediaeval  courts,  origi- 
nally of  menial  character,  but  in  later  times  powerful 
magnates  sought  the  office,  which  in  some  instances  con- 
ferred upon  its  occupant  high  military  and  judicial  trusts. 
Not  only  monarehs.  but  many  nobles,  were  attended  by  a 
seneschal,  sometimes  called  a  bailiff  or  high  steward,  for 
the  three  terms  are  nearly  synonymous. 

Senigallia,  Italy.     See  Sini'gallia. 

Sen'ior  (Nassau  William),  b.  at  Hffington,  Berkshire, 
England,  Sept.  26,  1790  ;  studied  at  Eton  :  graduated  at 
Magdalen  College,  Oxford,  1811;  was  admitted  to  the  bar 
1818:  was  professor  of  political  economy  at  Oxford  1825-30, 
and  again  1S47-62;  was  master  in  chancery  1835-53,  and 
subsequently  examiner  in  political  economy  in  the  Univer- 
sity of  London.  D.  at  Kensington  June  4.  1864.  Author 
of  essays  upon  political  economy,  philosophy,  etc..  of  nar- 
ratives of  travel  in  Turkey  and  Greece  (  IS.V.'I  and  in  France 
and  Italy  (1871).  and  was  for  forty  years  a  leading  con- 
tributor to  the  Edinburgh  Review  and  other  magazines. 

Senise,  Italy.     See  Appenoix. 

Scnlis'.  town  of  France,  department  of  Oise,  on  the 
Nonette,  is  surrounded  by  old  walls,  and  has  a  cathedral 
and  an  extensive  trade  in  corn,  flour,  and  wool.     P.  6085. 

Sen'na  [Arab,  rami],  the  leaves  of  several  species  of 
cassia  constitute  tho  commercial  senna,  brought  from 
Southern  India  and  from  Alexandria.  A  senna-plant  is 
indigenous  in  Egypt  and  tho  African  deserts,  which  is 
called  Caeeia  aeutifolia,  and  furnishes  most  of  the  Alex- 
andria senna.  Great  labor  has  been  expended  by  chemists 
in  endeavoring  to  isolate  the  valuable  cathartic  principle 
of  senna,  which  has  now  been  known  since  1868  to  be  an 
acid  substance  called  raltiartir  arid,  which  was  discovered 
by  Drngcndorff  and  Kubly.  It  is  not  yet  thoroughly 
well  known,  but  is  believed  to  be  a  complex  compound  of 
tho  glueoeide  family,  and,  singularly,  contains  eulphuv. 
Like  glueosides  generally,  it  is  easily  alterable,  and  hence 
diffioult  of  isolation  and  preparation.  (For  further  infor- 
mation reference  may  be  made  to  Wood  and  Bachc's  I'.  ,v. 
Diepeft9atoryt  under  "Senna.")  Henry  Wtjrtz. 

Seminar',  a  state  of  North-eastern  Africa  and  a  part 
of  Nubia,  lies  between  the  Bahr-el-Azrck  anil  the  Bahr-el- 
Abiad,  and  extends  from  lat.  12°  to  15°  45'  N. ;  it  is  sub- 
ject to  Egypt.  The  surfaco  presents  an  elevated  plain, 
consisting  of  a  sandy  soil  strown  with  large  boulders,  but 
occasionally  broken  by  tho  presence  of  large,  isolated 
rocks,  rising  to  the  height  of  1200  feet,  such  as  Moia, 
Handera,  and  Legadi  in  the  neighborhood  of  the  city  of 
Scnnaar.  Along  tho  Bahr-el-Azrek,  the  proper  valley  of 
the  Nib',  the  soil  is  more  produetil  c.  the  sand  being  mixed 
with  alluvial  deposits  or  altogether  supplanted  by  a  rich, 
stiff  marl;  and  it  is  only  this  tract  of  land  which  is  in- 
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habited,  the  whole  valley  being  studded  with  villages, 
while  there  are  verj  few  settlements  to  the  E.  of  the  river, 
toward  "    Alps,   and  none  at  all   along  the 

;:  rhe  climate,  of  Sennaar  is,  like  that  of  all 

Nubia,  extremely  hot,  the  thermometer  often  rising  during 
the  dry  season  to  119°  in  the  shade.  The  soil  then  looks 
like  apiece  of  parchment,  hare,  naked,  cracked,  anil  hard- 
I.  When  the  rain  comes  it  is  transformed  into  one 
vast  sheet  of  mire,  and  then  durra  is  sown  without  any 
further  preparation  of  soil  than  what  Nature  has  done 
It.  Durra  is  not  only  the  easiest  kind  of  grain  to 
cultivate,  but  it  is  also  the  most  remunerative;  and  al- 
though it  is  inferior  to  wheat  as  a  breadstuff,  it  yields  an 
Uen1  beer  and  brandy,  which  the  natives  enjoy  very 
freely— too  freely  Indeed,  intoxication  being  a  feature  of 
their  every -day  life.  The  inhabitants  are  an  extremely 
mixed  race,  and.  like  most  mixed  races,  they  are  indolent 
and  sensual.  At  one  time  they  were  Christians;  now 
they  are  Mohammedans,  but  their  Islamiam  does  not  sit 
deeper  than  did  their  Christianity.  They  are,  however, 
not  without  ingenuity.  Their  houses  are  often  well  built, 
and  they  possess  much  skill  in  gold-smelting,  leather- 
working,  and  pottery.  They  have  built  several  cities,  of 
which  Sennaar  is  the  capital,  in  lat.  13°  :W  N.,  Ion.  33° 
80'  E.  It  was  a  century  ago  a  large  and  populous  city, 
built  of  brick  and  containing  several  noteworthy  edifices, 
hut  of  late  it  has  declined  very  much  ;  large  portions  of  it 
are  in  ruins,  and  the  number  of  its  inhabitants  has  de- 
creased from  30,000  to  4000. 

Sennacherib.  See  Assyria,  by  W.  Jacobs,  A.  M., 
and  Xinkveii,  by  George  Smith. 

Sen'nett,  p. -v.  and  tp.,  Cayuga  co.,  N.  Y.,  on  New 
York  Central  K,  R.     P.  174S. 

Senoi'a,  p. -v.,  Coweta  co.,  Ga.,  on  Savannah  Griffin 
and  North  Alabama  It.  K.,  has  3  churches,  2  academies,  1 
newspaper,  2  warehouses,  1  hotel,  and  planing,  merchant, 
and  saw  mills.     P.  about  1000. 

J.  E.  Stal lings,  Ei>.  "Senoia  Journal." 

Sens,  town  of  France,  department  of  Yonne,  on  the 
right  bank  of  the  Yonne,  is  surrounded  by  old  walls  con- 
Btructed  by  the  Romans,  has  a  fine  cathedral,  manufactures 
of  leather,  serge,  druggets,  and  glue,  and  an  active  trade 
in  corn,  wine,  flax,  and  hemp.     P.  11,514. 

Sensation.  See  Psychology,  by  Pres.  J.  McCosh, 
S.  T.  D.,  LL.D. 

Sensationalism,  a  term  in  .philosophy  sometimes 
used  to  denote  the  doctrine  that  all  knowledge  is  derived 
originally  from  the  senses.  Various  other  terms  are  used 
as  its  synonyms — viz.  "  sensism,"  "  sensualism,"  "  sen- 
suism,"  "  empiricism,"  etc.  Hobbes  (in  1G50)  taught  that 
all  knowledge  grows  out  of  sensations.  After  sensation 
there  remains  behind  the  memory  of  it,  which  may  reap- 
pear in  consciousness.  The  memory  of  objects  once  per- 
ceived is  aided  by  words.  We  therefore  connect  words  to 
our  mental  representations  of  objects.  The  same  word, 
serving  as  a  sign  for  numerous  similar  objects,  gives  rise 
to  general  ideas.  Locke  held  substantially  the  same  views. 
Condillac  (1755)  likewise  endeavored  to  explain  all  mental 
functions  as  transformations  of  sensation  (Mmsatiuns  trans- 
formies).  Desire  arises  from  the  recollection  of  a  past 
sensation  ;  the  Ego  is  the  totality  of  sensations.  Bonnet 
(1755),  Von  Holbach  ( 1770).  Button  (1780),  Cabanis  (170s), 
Destutt  de  Tracy  (1815),  Laromiguiere  (1818)  held  the  doc- 
trine of  sensationalism.  Among  recent  German  writers 
Czolbe  has  elaborated  a  system  of  psychology  that  derives 
all  the  elements  of  self-consciousness  from  sensation.  But 
he  has  to  assume  teleological  forms — "  the  sensations  and 
feelings  which  are  hidden  in  space  or  the  world-soul" — to 
explain  the  "fundamental  limits  of  knowledge."  His 
contemporaries,  however — Moleschott,  Biichner,  Vogt — 
proclaim  not  only  sensationalism,  but  materialism  without 
reserve.  While  Cabanis  said  that  thought  is  a  secretion 
of  the  brain,  Carl  Vogt  added,  *'  the  brain  produces  thought 
in  the  same  way  that  the  liver  produces  bile,"  etc.  John 
Stuart  Mill  (18(65)  defines  matter  to  be  "a  permanent 
possibility  of  sensation,*'  and  mind  to  be  "a  series  of  feel- 
ings with  a  background  of  possibilities  of  feeling;"  thus 
making  sensation  the  central  principle,  not  only  of  know- 
ledge, but  of  being,  and  apparently  reaching  the  doctrine 
of  Berkeley,  Eaaeeat  percipi.  Post-Kantian  sensationalism 
has  had  to  explain  away  the  existence  of  universal  and 
necessary  ideas,  such  as  time,  space,  causality,  etc.  Mill 
holds  the  geometrical  axioms  to  be  "generalizations  from 
observation."  Herbert  Spencer  (I860)  holds  that  know- 
ledge consists  in  '-symbolic  conceptions"  when  it  relates 
to  aught  else  than  concrete  objects  that  are  not  "too  great 
or  too  multitudinous  to  be  mentally  represented."  In  con- 
trast to  this,  he  holds  that  "  the  ultimate  truth  which  tran- 
scends experience  by  underlying  it  is  the  persistence  of 
force."     Thus,  he  makes  in  one  instance  all  general  ideas 


"symbolic,"  the  real  being  particular  things  only;  and 
then  he  makes  Force,  which  corresponds  to  the  most  sym- 
bolic of  our  ideas,  to  be  the  most  real  of  realities.  (See 
Nominalism  and  Realism.)  William  T.  Harris. 

Senses,  individual  developments  of  the  general  sensi- 
bility belonging  to  the  living  organism.  In  the  individual 
senses,  heaving,  sight,  etc.,  the  general  sensibility  of  the 
organism  has  become  immensely  intensified  by  being  con- 
centrated and  localized  in  distinct  organs,  the  ear,  the  eye, 
etc.,  and  by  being  specialized  so  that  each  organ  transfers 
from  the  object  to  consciousness  only  a  distinct  part  of  that 
total  impression  which  the  object  is  able  to  make  and  the 
consciousness  is  capable  of  receiving — the  ear  only  the  au- 
dible, the  eye  only  the  visible,  etc.  There  are  five  such 
senses — hearing,  sight,  smell,  taste,  and  feeling — but  they 
all  rise  simply  as  individual  developments  of  the  same  fun- 
damental faculty  of  general  sensibility ;  which  is  evident 
from  the  curious  connection  existing  between  them.  (See 
Histology.)  But  their  degree  of  individualization  is  very 
different.  In  sight  it  is  highest.  All  sensations,  whether 
they  come  through  the  hand  or  the  ear,  transform  themselves 
into  visions,  when  they  become  vivid;  while  an  image  never 
suggests  anything  to  the  other  senses  except  through  asso- 
ciations. It  is  feeblest  in  smell  and  taste.  They  both  dis- 
appear very  easily  in  mere  feeling,  such  as  smell  in  sneez- 
ing and  taste  in  nausea.  It  is  apparent,  however,  that  the 
general  sensibility  of  the  human  organism  covers  a  much 
larger  ground  than  its  five  individual  senses.  There  are 
sensations  which  enter  into  consciousness  with  great  vivid- 
ness without  going  through  the  senses,  as,  for  instance,  the 
feelings  of  hunger,  thirst,  suffocation,  etc.,  generally  desig- 
nated as  the  sensations  of  organic  life;  or  the  feelings  of 
pleasure  and  pain  accompanying  rest  and  fatigue,  etc., 
generally  designated  as  muscular  sensations.  This  obser- 
vation has  given  rise  to  a  number  of  delicate  researches 
whieh  have  thrown  much  new  light  on  the  whole  question 
of  sensation  and  sensibility,  but  it  has  also  caused  some 
physiologists  and  psychologists  (Dr.  Thomas  Brown,  Sir 
Charles  Bell,  etc.)  to  push  their  zeal  for  putting  life  into 
a  thorough  system  so  far  as  to  propound  a  sixth  sense,  the 
muscular  sense.  Thereby,  however,  nothing  is  gained  but 
to  throw  the  definition  of  sense  into  confusion.  Those  sen- 
sations result  directly  from  the  general  sensibility  in  its 
unindividualized,  unspecializcd  form;  that  is  their  place 
in  the  system.  Clemens  Petersen. 

Sen/sitive  Plant,  a  name  applied  to  Mimosa  pndica, 
a  low  leguminous  plant  of  tropical  America,  now  widely 
dispersed  over  the  world  and  commonly  cultivated,  on  ac- 
count of  the  rapid  movement  of  the  leaves  when  brushed  or 
jarred,  appearing  to  shrink  from  the  touch.  This  faculty 
is  shared  in  a  less  degree  by  several  other  species  of  Mi- 
mosa and  some  related  plants,  such  as  the  sensitive  brier 
(Schrcmkia)  of  the  Southern  U.  S.  (See  Vegetable  Phys- 
iology.) 

Senso'rium  [Lat.],  with  earlier  philosophers  and  phy- 
siologists, meant  the  seat  of  the  soul:  with  Cartesius,  the 
pineal  gland;  with  Boerhaave,  the  boundary-line  between 
the  gray  and  white  substances.  It  now  means  the  seat  of 
sensation  ;  and  as  sensation  has  been  proved  to  take  place 
wherever  there  exists  a  ganglionic  structure,  the  term  is 
now  coextensive  with  that  of  nervous  centres. 

Sen'tence  [Lat.  sententia],  in  the  law,  denotes  a  judg- 
ment or  determination  pronounced  by  a  court  after  the 
trial  or  hearing  of  a  cause,  by  which  the  remedy  is  granted 
or  the  sanction  is  imposed.  In  the  common-law  courts  the 
term  is  confined  to  criminal  cases,  their  final  decision  in 
civil  suits  being  called  a  "judgment ;"  while  the  correspond- 
ing act  of  a  court  of  equity  is  usually  denominated  a  "  de- 
cree." In  those  tribunals  whose  procedure  is  based  upon 
the  civil  law — in  the  admiralty  courts,  the  English  eccle- 
siastical courts,  and  sometimes  in  the  American  probate  or 
surrogate's  courts — the  word  "sentence"  is  used,  instead 
of  "judgment"  or  "  decree,"  to  designate  all  judicial  de- 
terminations. The  sentences  in  civil  causes  like  judgments 
are  either  final  or  interlocutory — final,  when  they  pass  upon 
all  the  issues  material  to  the  decision,  determine  the  rights 
and  duties  of  the  parties,  and  terminate  the  pending  con- 
troversy ;  interlocutory,  when  they  pass  upon  some  collateral 
matter  or  proceeding  in  the  action,  or  when  they  establish 
some  right  preliminary  to  the  final  adjudication.  In  crimi- 
nal trials,  according  to  the  common-law  methods,  the  sen- 
tences are  all  from  their  very  nature  final.  It  is  the  exclu- 
siveprovince  of  the  jury  to  determine  the  guilt  or  innocence 
of  the  accused.  When  a  verdict  of  guilty  is  rendered,  the 
prisoner  is  thereby  convicted,  and  it  then  becomes  the  duty 
and  function  of  the  court  to  pronounce  upon  him  the  judg- 
ment or  sentence  which  the  law  provides  as  a  punishment 
for  his  crime.  Previous  to  this  final  act  in  all  cases  of 
felony  the  convict  is  publicly  asked  by  the  judge  if  he  has 
anything  to  say  why  the  sentence  of  the  law  should  not  be 
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pronounced  upon  him.  This  proceeding,  which  was  origi- 
nated at  an  early  period  of  the  English  law,  when  the  pris- 
oner could  not  he  defended  by  counsel,  in  order  that  he 
might  have  an  opportunity  to  suggest  any  error  that  had 
occurred,  is  now  an  empty  form,  and  yet  the  form  must  be 
observed  or  else  the  judgment  would  be  illegal.  No  error 
being  shown,  the.  presiding  judge  declares  the  sentence, 
whereby  the  court  orders  the  prisoner  to  he  capitally  ex- 
ecuted on  a  certain  day  named,  or  to  be  imprisoned  for  a 
specified  period,  or  to  be  lined  in  a  designated  amount,  as 
the  ease  may  be.  This  sentence  is  entered  by  the  clerk, 
and  constitutes  a  most  important  part  of  the  judicial  record. 
The  doctrines  mid  rules  of  the  law  in  reference  to  the  nature 
and  effects  of  judgments  apply  also  to  sentences.  (See 
Judgment.)  John  Norton  Pomeroy. 

Sen'ter  (Isaac),  M.  D.,  b.  in  New  Hampshire  about 
1755;  settled  early  in  life  at  Newport,  R.  I.,  where  he 
studied  medicine;  was  surgeon  in  Arnold's  expedition 
against  Quebec  1775,  during  which  he  kept  an  interesting 
Journal,  published  in  vol.  i.  of  the  Bulletin  of  the  Histori- 
cal Society  of  Pennsylvania;  practised  his  profession  with 
distinguished  success  at  l'awtucket,  and  afterward  at  New- 
port; contributed  to  the  medical  and  scientific  journals; 
was  an  honorary  member  of  the  medical  societies  of  Lon- 
don, Edinburgh,  and  Massachusetts,  and  for  many  years 
president  of  the  Rhode  Island  branch  of  the  Society  of 
Cincinnati.     D.  at  Newport  Dee.  20,  171)9. 

Separate  Lutherans  of  Prussia.  When  King 
Frederick  William  III.  of  Prussia,  by  a  cabinet  order  of 
Sept.  27,  1817,  first  attempted  to  introduce,  or  at  least  to 
prepare,  a  union  between  the  Reformed  and  the  Lutheran 
churches  in  Prussia,  the  attempt  was  met  with  much  hesi- 
tation, not  to  say  aversion,  by  many  earnest  Lutherans,  who 
found  an  eloquent  and  fearless  spokesman  in  Johann  Gott- 
fried Scheibel,  professor  in  theology  at  the  university  and 
minister  at  the  church  of  St.  Elisabeth  in  Breslau.  His 
two  sermons  (of  Nov.  2,  1817,  and  Apr.  13,  1S21),  in  which 
he  compared  the  Reformed  administration  of  the  Lord's 
Supper  with  the  Egyptian  Isis-worship.  and  declared  par- 
ticipation in  it  a  deadly  sin,  set  the  difficulties  of  the  in- 
tended union  very  forcibly  before  the  eyes  of  the  public, 
and  became  the  rallying-point  of  the  disaffected.  The 
alterations  in  the  administration  of  the  sacrament,  the 
breaking  of  the  bread,  and  the  introduction  of  the  formula, 
Christ,  our  Lord,  myt,  This  is  ...  ,  he  also  absolutely  re- 
fused to  adopt,  and  was  suspended;  but  up  to  the  year 
1830  the  opposition  to  the  royal  plan  confined  itself  mainly 
to  the  literary  sphere.  In  this  latter  year,  however,  two 
new  cabinet  orders,  of  Apr.  4  and  Apr.  30,  were  issued 
with  the  purpose  of  pushing  the  cause;  and  then  an  open 
breach  took  place.  Several  distinguished  men,  such  as 
Henry  Stcffens,  Prof.  Huschke,  and  Attorney-general  von 
Haugwitz,  many  clergymen,  and  between  200  and  300 
families,  joined  Scheibel.  The  measures  which  the  govern- 
ment employed  were  at  first  rather  cautious.  Scheibel  was 
driven  into  exile  by  chicanery,  and  died  in  Nuremberg  Mar. 
21,  1842  j  Stcffens  was  removed  to  Berlin,  and  negotiations 
were  carried  on  with  Huschke  and  Haugwitz.  The  results 
were  not  satisfactory,  however.  The  demands  became  every 
day  louder  of  entire  separation  from  the  state  Church  and 
of  complete  surrender  by  the  state  to  the  congregation  of 
the  control  of  the  ecclesiastical  government.  To  suppress 
the  fermentation,  first  the  police  and  then  military  force 
were  used.  Clergymen  were  thrown  into  prison,  laymen 
were  lined  heavily,  assemblies  dispersed  by  dragoons.  Many 
families  emigrated  to  America,  but  with  the  martyrdom  the 
enthusiasm  rose  higher,  and  the  number  of  the  separatists 
increased.  With  the  accession  of  Frederick  William  IV. 
in  the  throne  in  1840  the  situation  changed.  Ho  restored 
the  imprisoned  ministers  to  liberty,  left  the  congregations 
undisturbed  in  their  endeavors  at  organization,  and  finally 
recognized  the  accomplished  establishment  July  23,  1845. 
In  1847  a  great  number  of  Lutheran  congregations  joined 
the  separatists,  discontented  with  the  continued  agitations 
of  the  union  agenda  :  and  at  a  synod  held  at  Berlin  Oct. 
12-11,  1*57,  one  speaker  declared  all  the  non-separate  Lu- 
theran congregations  in  Prussia  to  be  the  schools  of  Satan, 
'fhr  zeal  of  the  establishment,  however,  was  soon  to  be 
turned  againsl   i I  -  own  bosom.     In  1858  the  Oberkirchen 

Collegi f  I  in-- la  u,  i  be  highest  administrative  authority 

of  the  establishment,  wanted  to  be  specially  mentioned 
in  the  official  Sunday  prayer  made  by  the  minister.  Some 
objections  were  made;  a  discussion  of  the  authority  of  the 
Oberkirohon  Collegium  arose,  and  ii  now  became  apparent 
that  the  members  of  the  establishment  held  very  different 
views icerning church  government.    In  L861  two  parties, 

a  conservative  under  Huschke,  and  a  radical  under  Hiedrich, 
wore  formed,   and    soon   after  they  entirely  ceased    to   have 

any  intercourse odemning  each  other  in  the  harshest 

expressions.      Oct.  28,  1874,  a  confer i\ ;'  -  held  at  Hise- 

nach  with  the  purpose  of  re-establishing  unity. 


Separatists,  a  Christian  sect  which  was  organized  in 
1303  in  Dublin,  Ireland.  They  aim  at  a  return  to  primi- 
tive Christianity,  and  object  to  taking  judicial  or  other 
oaths.  In  1833,  Parliament  passed  an  act  permitting  them 
to  make  use  of  an  affirmation  in  the  place  of  the  oath. 

Separatists,  one  of  the  chief  sects  of  the  Mohammed- 
ans; also  called  Motazilites  (which  see). 
Sepia.     See  India-Ink. 
Sepiadre.     See  Cuttle-Fish. 
Sepinu,  Italy.     See  Appendix. 

Se'poy  [a  corruption  of  the  Indian  word  eipahi,  "sol- 
dier"], a  native  soldier  in  the  British  service  in  India.  Be- 
fore the  great  Sepoy  rebellion  of  1858  these  troops  num- 
bered 232,224  men,  but  in  1871  the  force  of  natives  in  In- 
dia proper  was  given  as  102,801.  The  Sepoys  consist  of 
Mohammedans,  Rajpoots,  Brahmans,  and  men  of  other 
castes,  besides  Sikhs,  Ghoorkas,  and  hill-men  of  various 
tribes.     The  officers  are  European. 

Sep'sidre  [Lat.  seps,  from  ct^ttw,  to  "creep"],  a  family 
of  tho  order  Sauria  and  group  Leptoglossa,  including  cer- 
tain small  lizards.  The  body  is  subcylindrieal  and  elon- 
gated, and  the  tail  conical  and  pointed;  the  scales  smooth; 
the  head  conical  and  regularly  shielded,  with  the  rostral 
plate  quite  large,  and  the  nostrils  in  a  notch  in  the  hinder 
edge  of  the  rostral  shield;  the  limbs  variable  in  develop- 
ment, generally  all  being  present,  but  sometimes  (e.  a. 
Scelotes)  only  tho  posterior  two ;  according  to  Cope,  the 
temporal  fossa  is  roofed,  the  premaxillary  double,  and  the 
palatine  maxillary  laminsB  often  dilated.  The  family  is  a 
small  one.  and  is  peculiar  to  the  Old  World,  being  chiefly 
developed  in  Africa.  Two  species  (Sepa  tridactyhiB  and 
Gongyliis  ocellatua)  occur  in  Europe.      Theodore  Gill. 

Septa'riuin  [pi.  septaria  ;  Lat.  srj>tnm,  "partition"], 
concretions  formed  by  segregations  of  calcareous  matter 
diffused  through  clay,  not  uncommon  in  shale-beds  of  all 
formations.  They  are  lenticular  or  spheroidal  in  form, 
sometimes  attaining  a  diameter  of  ten  feet  or  more.  In 
many  instances  these  concretions  seem  to  solidify  first  and 
most  completely  at  the  surface,  and  subsequently  the  in- 
terior by  shrinkage  is  divided  into  a  great  number  of 
ramified  cracks:  later,  these  are  filled  with  ealc-spar  or 
some  other  substance  deposited  from  a  solution  that  has 
penetrated  the  mass,  and  then,  when  broken  or  weathered, 
the  sparry  lines  show  septa  or  partitions,  from  which  the 
name  eeptarium  comes.  They  are  also  sometimes  called 
turtle-stones,  the  flattened  concretions,  the  surfaces  of  which 
are  divided  into  polygonal  spaces,  having  somewhat  tho 
aspect  of  the  carapace  of  a' turtle.  Septaria  frequently 
form  about  some  organic  nucleus,  as  a  leaf,  shell,  bone,  etc., 
and  a  great  number  of  interesting  fossils  have  been  ob- 
tained from  them,  among  which  may  be  mentioned  the 
great  Devonian  fish  Dinichthys,  of  which  the  bones  and 
plates  are  frequently  found  in  the  central  portions  of  the 
huge  concretions  which  lie  in  the  Huron  shale  (Devonian) 
in  Central  Ohio.  The  material  composing  septaria  is 
usually  an  earthy  limestone,  which  when  calcined  often 
produces  good  hydraulic  cement.  J.  S.  Nf.W'BERRV. 

Septem'ber  [Lat.,  from  septem,  "seven"],  the  seventh 
month  of  tho  old  Roman  year,  but  the  ninth  of  the  Gre- 
gorian. It  is  tho  month  of  the  autumnal  equinox.  (See 
Equinox.) 

Septima'nia  [so  named  from  its  seven  cities — Tou- 
louse, Agcn,  Bordeaux,  Poitiers,  Saintes.  Perigueux.  An- 
iroiilome],  an  ancient  district  in  the  S.  W.  of  France,  was 
ceded  to  the  Goths  in  410.  Its  name  appears  in  the  writ- 
ings of  Sidonius  Apollinaris  ( 130-482).  It  was  conquered 
by  tho  Saracens  in  712-719;  desolated  by  Charles  Martel 
iii  737  :  conquered  in  part  by  Pepin  in  700  ;  became  a  part 
of  the  kingdom  of  Aquitaine  in  77S;  became  a  dukedom 
in  817.  a  marquisate  in  SI  I;  and  was  devastated  by  the 
Normans  in  850.  The  Spanish  March  was  set  off  in  864, 
and  soon  after  it  passed  to  the  house  of  Toulouse. 
Scptimiits  Seveius.  See  Sevekus. 
Septuases'ima  [Lai.,  "the  seventieth  day"],  in  the 

c h-siastieal  calendar  the  third  Sunday  before  Lent.     The 

first  Sunday  in  Lent  is  termed  Quadragesima,  the  three 
preceding  ones  Septuagesima,  Sexagesima,  and  Quinqua- 
gcsiina. 

S<  p'lll.lgint.  The,  or  LXX.  [from  the  Lat.  Septua- 
ninta,  "the  Seventy "  (translators)],  the  name  oommonlj 
given  to  the  earliest  Greek  translation  of  the  old  Testa- 
ment, otherwise  called  the  Alexandrian  version.  Accord- 
ing to  the  fabulous  account  of  its  origin  in  the  letter  of 
the    pSeudO-AriSteaS,    repealed    by    .losephus    (Avt.,    xii.21 

1  others,  Ptolemy  l'luladelpbus,  king  of  Egypt  from  283 

(285)  to  217  b.  v..  at  the  instance  of  his  librarian,  Deme 

triiis  riialereiis.  sent  aii  embassy  lo  Jerusalem  to  pi ure 

from  the  high  priest  Eleatar  a  copy  of  the  Jewish  Law.  and 
to  make  arrangements  for  a  translation  of  the  same  into 
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Greek  for  the  Alexandrian  Library.     Seventy-two  learned 
men  were  accordingly  selected  by  the  high  priest,  Bis  from 
,  i  ,0  tribe,  and  sent  to  Egypt  with  a  magnitieent  copy  oi 
the  Law  written  on  parchment  in  letters  of  gold.     They 
.  ,|  to  the  island  of  Pharos,  where  they  completed  the 
nitv  t""  days.    According  to  Philo  {Life 
.  ,,  M.  5  : ).  they  were  divinely  inspired.    The  legend 
us  with  embellishments  in  Justin  .Martyr  and  other 
Christian  Fathers,  according  to  whom  the  translators  were 
shut  up  in   Beparate  cells   and  worked  independently,  and 
at  the  end  of  seventy-two  days  their  several  versions,  be- 
ing compared,  were  found  to  agree  verbatim.    In  this  later 

for I   the  story  the  translation  is  made  to  Include  the 

whole  Old  Testament.     All  that  can  be  inferred  with  cer- 

iv  from  this  legend  is  the  high  estimation  in  which  the 

translation  was  held  by  the  Jews  as  early  as  the  first  cen- 
tury of  the  Christian  era.  There  is.  indeed,  no  improba- 
bility in  the  supposition  that  Ptolemy  Philadelphia  may 
have  taken  pains  to  procure  a  copy  of  the  books  of  Moses 
for  bie  universal  library.  Jews  in  his  time  were  numerous 
in  Alexandria.  On  the'  other  hand,  a  translation  of  the  Old 
1  estament,  or  at  least  of  the  Law,  must  have  become  a  ne- 
cessity at  that  period  to  the  Hellenistic  Jews,  to  most  of 
whom  the  Hebrew  original,  long  before  the  Christian  era, 
was  a  sealed  book  :  and  to  this  necessity  alone  it  may  have 
(.wed  its  origin. 

The  character  of  the  translation  proves  it  to  have  been 
the  work  of  many  hands.  The  Pentateuch  is  best  trans- 
lated. Anthropomorphisms  and  offensive  expressions  are, 
however,  often  softened;  e.  g.  for  "they  saw  the  God  of 
Fsrael  "  (  Ex.  xxiv.  10),  we  read  "they  saw  the  place  where 
the  God  of  Israel  stood."  The  translation  of  Proverbs  has 
considerable  merit,  and  the  book  of  Job  was  rendered  by 
a  man  of  genius,  who  was  better  acquainted,  however,  with 
the  Greek  poets  than  with  Hebrew,  and  dealt  very  freely 
with  his  text.  The  speech  of  Job's  wife  (n.  9)  is  a  curious 
interpolation.  Ecclesiastes  is  rendered  with  barbarous  lit- 
eralness,  bo  as  to  be  in  some  places  unintelligible:  e.  <j. 
Eocl.  \  ii.  30.  The  prophets  are  for  the  most  part  poorly 
translated,  especially  Isaiah;  and  the  translation  of  Daniel 
was  bo  had  that  the  version  of  Theodotion  was  early  sub- 
stituted for  it  in  Christian  use,  and  but  a  single  manuscript 
of  it  is  known.  In  some  books,  particularly  Jeremiah,  a 
recension  of  the  text  was  followed  differing  from  our  pres- 
ent Hebrew  j  to  others,  as  Esther  and  Daniel,  apocryphal 
additions  were  made.  The  version  contains  all  the  books 
commonly  printed  in  the  English  Apocrypha  of  the  Old 
Testament,  except  the  second  book  of  Esdras.  Some  manu- 
scripts and  editions  add  a  third,  others  a  fourth  book  of 
Maccabees.  As  to  date,  the  time  assigned  by  the  pseudo- 
Aristeas  for  the  translation  of  the  Pentateuch  has  nothing 
against  it:  and  from  a  passage  in  the  Prologue  to  Eoele- 
siasticua,  which  allude-  to  a  Greek  translation  of  "the  Law 
ami  the  Prophets  and  the  rest  of  the  books,"  it  seems  prob- 
able that  the  collection  of  books  had  assumed  something 
like  its  present  form  before  130  b.  c. 

In  the  controversies  between  Jews  and  Christians  in  the 
second  century  it  was  found  that  the  LXX.  could  not  be 
relied  on  as  an  accurate  representation  of  the  Hebrew. 
Other  translations  were  accordingly  made,  of  which  the 
principal  were — (1)  that  of  Aquila,  in  the  first  half  of  the 

B( id  century,  slavishly  literal;  (2)  of  Theodotion,  based 

on  the  LXX.,  but  aiming  at  greater  fidelity ;  and  (3)  that 
of  Symmaohus,  distinguished  by  greater  freedom  and  ele- 
gance.  These  were  presented  in  parallel  columns,  together 
with  the  Septuagint  and  the  Hebrew  text  (in  Hebrew  and 
Greek  characters),  in  the  Hexapla  of  Origen  in  the  first 
half  of  the  third  century;  in  the  Septuagint  column  words 
and  clauses  not  in  the  Hebrew  were  marked  with  an  obelisk 
or  dagger  '  to  stab  them  as  false),  and  words  in  the  Hebrew 
not  represented  in  the  translation  were  added  from  one  of 
the  other  versions,  generally  Theodotion,  with  an  asterisk 
prefixed.  Origen's  Hexapla  as  a  whole  was  never  copied, 
but  probably  perished  in  the  destruction  of  the  library  of 
Pamphilus  at  Caesarea  in  Palestine.  Copies  were  taken, 
however,  of  his  Hexaplar  text  of  the  LXX.,  parts  of  which 
have  come  down  to  us  in  various  manuscripts,  and  also  in 
a  Syriao  version.  The  best  edition  of  the  remains  of  the 
Hexapla  is  that  by  Field  (Cambridge,  1867-75,  2  vols.  4to). 
The  Septuagint  has  had  o  wide  influence.  It  was  habit- 
ually used  by  Philo  and  Josephus,  and  it  is  very  often 
quoted  by  the  New  Testament  writers,  even  where  it  dif- 
fers widely  from  the  Hebrew.  Most  <■(  the  ancient  versions 
of  the  Old  Testament  were  made  from  it,  as  the  Old  Latin, 
Memphitio,  Thebaic,  Kthiopic,  Armenian,  Slavonic,  etc. 
With  all  its  faults,  it  has  been  the  only  representative  of 
the  <Md  Testament  to  the  Greek  or  Eastern  Church  from 
the  beginning,  and  a  knowledge  of  it  is  essential  to  one 
who  would  understand  the  language  of  the  Christian  Fa- 
pthere  and  the  history  of  theological  opinions.  From  no 
other  source  is  so  much  illustration  to  bo  derived  of  the 


peculiar  Greek  of  the  New  Testament.  It  has  also  consid- 
erable value  as  a  help  in  the  criticism  of  the  Hebrew  text. 

The  text  of  the  LXX.  became  early  corrupted,  and  the 
Hexaplar  edition  of  Origen  increased  the  corruption,  his 
obelisks  and  asterisks  being  often  omitted  or  misplaced  by 
copyists.  Our  existing  manuscripts  differ  considerably, 
and  the  correction  of  the  text  is  a  difficult  problem.  The 
primary  editions  of  the  LXX.  are — (1)  that  contained  in 
the  Complutensian  Polyglot  (1514-17;  published  1522); 
i  2 )  the  Aldine  (Venice,  151S) ;  (3)  the  Roman,  Vatican,  or 
Sixtine  (Rome,  1587,  fol.),  founded  largely  on  the  Vatican 
manuscript  of  the  fourth  century;  and  (4)  that  of  Grabe 
(Oxford,  1707-20),  the  basis  of  which  was  the  Alexandrian 
manuscript.  The  edition  of  Bos  (Franeq.,  1709,  4to)  ex- 
hibits the  Roman  text  with  the  variations  of  the  other 
three  editions ;  and  the  great  edition  of  Holmes  and  Par- 
sons {Oxford,  1708-1827,  5  vols,  fol.)  gives  the  same  text, 
with  the  various  readings  of  more  than  300  manuscripts 
collated  for  it  at  great  expense.  The  text  of  nearly  all  the 
oldest  manuscripts  of  the  LXX.  (fourth  to  ninth  century), 
as  the  Sinaitic,  Vatican,  Alexandrian,  etc.,  has  since  been 
aconrately  published,  but  no  critical  edition  exists  in  which 
these  rich  materials  have  been  properly  used.  Such  an 
edition  has,  however,  been  lately  undertaken  by  an  emi- 
nent English  scholar,  Dr.  F.  H.  Scrivener.  Meanwhile, 
the  most  convenient  manual  editions  are  those  of  Tischen- 
dorf  (5th  ed.,  Leipsic,  1S75),  the  best :  and  Bagster's  51m- 
tuagint,  Greek  and  English  (London,  1870,  4to),  giving  the 
I  Ionian  text  with  Brenton's  translation  in  parallel  columns. 
There  is  an  excellent  critical  edition  of  the  text  of  the 
Apocrypha  by  O.  F.  Fritzsche  (Leipsic,  1871,  8vo).  The 
best  concordance  to  the  Septuagint  is  that  of  Trommius 
(Amst.,  1718,2  vols,  fol.) ;  there  are  lexicons  by  Biel  (Hagse 
Com.,  1779-80,  3  vols.  8vo)  and  Schleusner  (Leipsic,  1820- 
21,  5  parts,  8vo,  or  Glasgow,  1822,  3  vols.).  Sophoclcs's 
Gr* '  1:  Lexicon  (Boston,  1870)  is  also  valuable;  and  for  the 
Apocrypha,  Walil's  Clctviv  (1853).  Among  the  most  im- 
portant works  on  the  version  are  Hodv,  Dc  BibUorum  Tex- 
tibuH  (1709,  fol.);  Thiersch,  De  Pent.  Vers.  Alex.  (1S41), 
excellent  in  regard  to  the  language;  Frankel,  Vorstudien 
(1841)  and  later  essays;  and  Geiger,  Urschrift  u.  Ueber- 
eetzungen  d.  Bibel  (1857).  Ezra  Abbot. 

Sepul'chral  Mound,  a  tumulus  of  earth  or  earth  and 
stones  thrown  up  over  the  burial-place  of  the  dead.  Se- 
pulchral mounds  are  among  the  most  frequent  and  inter- 
esting monuments  of  pre-historic  ages.  Throughout  Eu- 
rope, Asia,  and  America  such  tumuli  abound;  and  the 
name  Wound-builders  has  been  applied  to  the  pre-historic 
race  of  the  present  U.  S.,  which  left  these  relics,  and  a 
large  part  of  the  now  remaining  mounds  arc  unquestion- 
ably sepulchral.  The  sepulchral  mounds  of  Europe  abound 
in  interesting  relics  of  the  meagre  civilization  of  early 
times,  and  many  tumuli  long  considered  Celtic  or  Scandi- 
navian are  of  late  referred  without  hesitation  to  remote 
ante-historic  ages.  Some  of  these  arc  simple  barrows  of 
earth :  others  contain  one  or  more  stone  chambers  or  kists. 

Sepul'ga,  tpv  Conecuh  co.,  Ala.     P.  1600. 

Sepulture.     See  Funeral,  by  S.  Sexton,  M.  D. 

Sepul'veda,  de  (Juan  Ginez),  b.  at  Pozoblanco,  near 
Cordova,  Spain,  in  1490;  became  a  priest;  resided  twenty- 
two  years  in  Italy ;  assisted  Cardinal  Cajetan  in  the  re- 
vision of  the  Greek  Testament;  became  chaplain  and  his- 
toriographer to  Charles  V.  1536;  was  tutor  to  Prince 
Philip.  He  wrote  a  History  of  Charles  1".,  a  Life  of  Car- 
dinal Albomas,  and  engaged  in  a  polemic  with  Las  Casas 
upon  the  subject  of  Spanish  cruelties  in  America.  D. 
near  Cordova,  Spain,  in  1574.  His  works  were  edited  by 
the  Spanish  Academy  (4  vols.,  1780). 

Sequat'chie,  county  of  S.  Tennessee,  traversed  by 
Sequatchie  River  and  lying  between  two  ranges  of  the 
Cumberland  Mountains,  which  have  deposits  of  iron  and 
other  minerals.  Staples,  wheat,  Indian  corn,  oats,  tobacco, 
and  wool.    Cap.  Dunlap.    Area,  about  300  sq.  m.    P.  2335. 

Se'quence  [Lat.  eequens],  in  music,  a  peculiar  chain-like 
progression,  in  which  a  short  musical  figure  or  group  of 
notes  is  repeated  several  times  on  successive  steps  or  de- 
grees of  the  ascending  or  descending  scale.  As  a  sequence 
is  thus  only  a  group  placed  one  degree  higher  or  lower  at 
each  repetition,  it  can  have  (in  itself)  no  proper  termina- 
tion, but  may  be  continued  indefinitely  or  through  the 
whole  range  of  the  scale.  One  of  the  simplest  forms  of 
sequence  is  that  made  by  a  chain  of  thirds  and  sixths,  with 
each  sixth  suspended  by  the  seventh,  as  at  o,  Ex.  1,  or 
with  a  suspension  of  the  sixth  by  the  fifth,  as  at  b  : 

Ex.  l.—a 


SEQUIN— SEQUOIA. 
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In  sequences  the  leading  trait  or  figure  may  lie  in  the 
treble,  the  bass,  or  one  of  the  middle  parts,  or  in  any  two 
or  more  of  the  parts  together.  In  Ex.  2  the  most  forcible 
expression  of  the  sequential  idea  is  found  in  the  treble  at 
a.  and  in  the  bass  at  b,  while-  at  c  it  appears  in  the  treble 
and  bass  combined: 


Ex.  2.— a 
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Sequences  are  of  infinite  variety,  and  occupy  an  important 
place  in  fugues,  organ-pieces,  and  instrumental  composi- 
tions of  almost  all  kinds,  furnishing  a  grateful  relief  to  the 
car,  and  awakening  certain  emotions  which  seem  peculiar 
to  progressions  of  this  class.  Those  we  have  given  in  the 
above  examples  are  founded  on  the  diatonic  scale,  but  many 
of  the  richest  sequences  derive  their  beauty  from  the  pecu- 
liarities of  the  chromatic  scale,  and  are  sometimes  exceed- 
ingly elaborate  and  complex  in  their  structure. 

William  Staunton. 

Se'<|uin  [It.  zecchinoj  zecca,  a  "mint;"  Arab.  aikkah, 
"a  stamp"],  a  name  applied  to  various  Italian  and  Le- 
vantine coins.  The  original  sequin  was  a  Venetian  gold 
ducat  of  the  thirteenth  century.  At  present  the  gold 
Italian  sequin  is  worth  $2,301,  but  it  is  no  longer  coined. 

Sequoi'a  [for  derivation  of  the  name  see  below],  a 
genus  of  coniferous  trees  of  the  sub-order  Cupressineee,  or 
Cypress  family,  remarkable  for  the  great  size  which  they 
attain,  being  the  redwoods  and  big  trees  of  California. 
They  are  natives  of  California  only,  and  of  two  species — one, 
>'.  eempervirens,  the  proper  redwood,  confined  to  the  Coast 
Ranges;  the  other,  S.  gigantea,  more  particularly  called 
big  tree  or  mammoth  tree  in  that  State,  restricted  to  the 
western  face  of  the  Sierra  Nevada.  The  Pacific  forest-belt 
is  prolific  of  large  trees,  but  these  surpass  in  girth,  if  not 
absolutely  in  height,  the  sugar-pines,  Douglas  spruces, 
etc.  with  which  they  are  associated.  They  are  distin- 
guished at  sight  from  other  trees  by  the  trunks  alone,  in- 
rested  with  a  peculiar  fibrous  bark  of  a  rich  cinnamon- 
brown  color,  and  of  thickness  somewhat  in  proportion  to 
that  "l'  tin-  wood  :  but  the  bark  of  one  associated  tree,  the 
incense  cedar  (Libocednta  deenrrene),  is  to  a  certain  extent 
similar.  The  nearest  relative  of  the  genus  among  existing 
trees  is  the  Taxodium,  or  so-called  cypress  (more  properly 
bald  cypress)  of  the  Southern  Atlantic  U.  S.  and  Mexico; 
but  that  has  deciduous  foliage.  Both  differ  from  the  cy- 
press  tribe  proper  in  having  the  scales  of  the  cone  (which 
IB  small  ami  oval)  arranged  on  the  axis  in  a  spiral  order, 
aiter  the  manner  of  pines,  instead  of  being  in  pairs  or 
whorls  of  three.  Each  of  the  wedge-shaped  scales  usually 
bears  Bve  wing-margined  seeds.    The  leaves  also,  unlike 

those  of  the  proper  cypress  tribe,  are  spirally  arranged  on 
the  hraneh.  lint  those  of  the  two  speoies  are  remarkably 
different,  considering  the  essential  similarity  of  the  rest  of 
the  structure. 

In  the  coast  redwood  the  bright  green  foliage,  spreading 
in    a    two  ranked    manner,  is    very  similar   to    that  of  y«\v, 

forming  a  graceful  Bpray.  Tin-  wood  answers  to  its  name, 
being  of  rich  brownish-rod;  it  is  light,  but  firm,  free  and 
Straight-grained,  handsome  for  wainscoting  and  tho  like, 
although  tho  color  fades  on  exposuro  without  protection, 


while  it  is  fully  as  durable  as  red  cedar  when  used  for 
posts  and  palings.  The  tree  is  tenacious  of  life,  the  stumps 
even  of  the  oldest  trunks  long  retaining  their  vitality 
at  the  circumference,  and  sprouting  into  a  circle  of  fresh 
young  shoots.  This  tree  adorns,  or  till  recently  adorned, 
the  Coast  Ranges  from  Monterey  Bay  to  tho  Oregon  line, 
but  most  abounds  northward  of  the  Hay  of  San  Francisco 
up  to  lat.  40°.  Being  by  far  the  most  valuable  lumber-tree 
of  California,  and  growing  near  the  coast,  the  available 
stock  is  being  rapidly  consumed.  Where  this  redwood 
abounds  it  naturally  forms  a  forest  almost  by  itself.  As 
Profs.  Brewer  and  Whitney  remark  :  "Let  one  imagine  an 
entire  forest,  extending  as  far  as  the  eye  can  reach,  of  trees 
from  8  to  12  feet  in  diameter  and  from"  200  to  300  feet  high, 
thickly  grouped,  their  trunks  marvellously  straight,  not 
branching  till  they  reach  from  100  to  150  feet  above  the 
ground,  and  thence  forming  a  dense  canopy,  which  shuts 
out  the  view  of  the  sky,  the  contrast  of  the"  bright  cinna- 
mon-colored trunks  with  tho  sombre,  deep,  yet  brilliant 
green  of  the  foliage, — let  one  picture  to  himself  a  scene 
like  this,  and  he  may  perhaps  receive  a  faint  impression 
of  the  majestic  grandeur  of  the  redwood  forests  of  Cali- 
fornia." As  to  size,  there  are  well-known  trees  with 
trunks  from  50  to  over  75  feet  in  circumference  and  from 
200  to  275  feet  in  height;  and  credible  accounts  are  given 
of  still  larger  ones,  equalling  perhaps  any  of  the  giants  of 
the  Sierra  species.  Archibald  Menzies,  the  surgeon  of 
Vancouver's  voyage,  was  the  first  botanist  to  collect  speci- 
mens of  the  redwood,  but  only  with  old  and  imperfect  cones. 
This  was  almost  eighty  years  ago.  They  remained  unpub- 
lished until  the  year  1832,  when  one  of  these  specimens 
was  figured  by  Lambert,  and  described  under  the  name  of 
Taxodium  sempervirens  :  that  is,  it  was  referred  to  the  bald 
cypress  genus.  Soon  after,  the  tree  was  made  known  to 
botanists  by  Douglas.  In  1847,  Endlieher  founded  upon  it 
the  genus  Sequoia.  Although  the  derivation  of  the  name 
was  not  explained,  there  is  no  doubt  that  Endlieher, 
who  was  a  philologist  as  well  as  botanist,  bestowed  the 
name  in  commemoration  of  Sequoyah,  a  Cherokee  Indian  of 
mixed  blood,  who  also  bore  the  English  name  of  George 
Guess  (which  see),  and  who  invented  an  alphabet  (of  85 
characters,  each  representing  a  syllable)  and  a  written  lan- 
guage for  his  tribe. 

S.  gigantea,  the  "  mammoth  tree"  of  the  Sierra  Nevada, 
now  so  famous,  is  of  recent  discovery.  It  appears  to  have 
been  first  seen  by  white  men  in  the  spring  of  the  year  1S52, 
when  a  hunter  named  Dowd  reached  the  Calaveras  grove, 
and  afterward  led  a  company  of  miners  to  the  spot.  Some 
account  of  these  wonderful  trees  soon  appeared  in  the  Cal- 
ifornia newspapers,  and  specimens  (branches  with  cones) 
reached  the  Atlantic  States  and  Europe  in  1853.  The  ear- 
liest scientific  account  and  name  of  it  appeared  in  The 
Gardener's  Chronicle  (London),  Dec.  24,  1853,  by  Lindley, 
who  published  it  as  Wetlingtonia  gigantea,  and  under  this 
name  also  a  figure  appeared  early  in  1854  in  the  Botanical 
Magazine,  edited  by  the  lato  Sir  William  Hooker.  The 
Californian  botanists  and  amateurs,  with  a  pardonable 
patriotism  (which  was  unscientific  if  they  knew  that  tho 
tree  was  named  and  published  already),  proposed  to  call  it 
Waehington'ia  Californica,  and  under  this  name  it  was 
published  in  the  California  Former  some  time  in  the  year 
1854.  Meanwhile,  the  late  Dr.  Torrey,  having  obtained 
flowers  of  both  sexes,  determined  that  this  tree  was  of  tho 
same  genus  as  the  common  redwood — i".  e.  S<i{ii<>ia — not- 
withstanding the  remarkable  differenee  in  the  foliage;  and 
this  conclusion  was  announced  by  the  present  writer  in 
the  American  Journal  of  Science  for  Sept.;  L854,  but  with- 
out appending  the  proper  specific  name.  Prof.  Decaisno 
in  Paris  had  already  taken  the  same  view,  and  had  assign- 
ed the  name  which  the  tree  now  bears  as  early  as  in  June, 
1854  {liuil.  Soc.  Bot,  France,  i.  70;  also  Iter,  ffort.  Jan., 
1855).  This  conclusion  being  now  fully  adopted  by  botan- 
ists, the  name  could  be  regarded  as  settled  were  it  not  that 
Endlieher,  misled  by  a  mistake  by  Hooker  and  Arnott  of 
a  fir  for  a  new  redwood,  had  already  applied  the  name 
of  Sequoia  gigantea  to  that.  But  Endlichcr's  second 
species,  being  founded  upon  a  nonentity,  disappears,  tho 
name  Sequoia  Wellingtonia, proposed  by  Seemann  in  1855, 
has  no  proper  reason,  and  that  of  S.  gigantea  stands. 

Although  attaining  in  general  a  vaster  size  than  the 
coast  redwood,  this  giant  of  tho  Sierras  is  not  SO  handsome 
a  tree,  either  when  young  or  aged.  Tho  brandies  are 
short,  the  spray  less  graceful,  the  loaves  small,  awl-shaped, 
appressed  to  the  branohletSj  and  paler.  But  the  cones  are 
three  or  four  times  larger.  The  wood  is  similar,  but  of  a 
duller  reddish  hue.  This  species  nowhere  forms  a  forest. 
by  itself,  but  is  intermixed  with  other  coniferous  trees, 
mainly  sugar-pines  of  lordly  size,  and  it  generally  occurs 
in  detached  patches  or  "grows."  Its  rang*'  in  latitude  is 
only  between  two  and  three  degrees;  in  longitude  very 
little,  being  ooulined  to  a  particular  part  of  tho  western 
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olopo  of  the  Sierra    Nevada;   in  vertical  range  it  is  re- 
:    |   between  1760  feet  (at  the  northernmost  locality) 
et.    The  most  northern  groves  known  are 
ti,(.  two  in   Calaveras  county,  one  of  which  was  the  first 
I,  and  is  >till  the  most  visited  ami  must  access- 
ible,    it  contains  some  of  the  tallest  trees  known.     This 

.     ,      ii       foul     trees     which    are    OV©r    300     feet 

the  tallest,  called  "the  Keystone  State,"  readies  the 

height  nt  ;;_'."■  feet,  and  its  girth  at  six  feet  from  the  ground 

i-   l,i    feet-      The   tree   from  which    the    hark    was  taken   lor 

and  finally  consumed  in  the  Sydenham  Crystal 

not  quite  SO  tall,  but  its  stripped  trunk  measures 

6]   feet   in  circumference.     The  stump  of  the  tree  which 

was  out  down  was  squared  oil",  and  a  pavilion  erected  over 

it,  has  a   diameter  of  23   feet,  and   in   one  direction  of  2-1 

feet.      Its  annual  rings  on  the  section  are    L255,  besides  a 

small  portion  in  the  centre  which  is  imperfect.     Its  age 

cannot  have  exceeded  L300  years.    Between  this  grove  and 

the  Merced  River  are  two  or  three  patches  of  big  trees, 

FIG.  I. 


The  Grizzly  Giant. 

but  none  of  great  note  until  the  Mariposa  grove  is  reach- 
ed.    This  is  16  miles  8.  of  the  Yosemite  Valley,  and  is 


in    two  patehes — the  lower  one  5500  feet  above  the  sea- 
level.     It  contains  about  125  trees   that  are  over  40  feet 


in  circumference — one,  the  Grizzly  Giant,  which  is  over 
93  feet  at  the  ground  and  over  64  at  eleven  feet  above — 
as  well  as  ruins  and  remains  of  still  larger  trees.  Many 
have  been  sadly  injured  or  destroyed  by  fire.  None  equals 
those  of  the  Calaveras  grove  in  height,  the  very  tallest 
being  only  272  feet.  This  grove,  like  the  Yosemite  Val- 
ley, is  a  government  reservation  and  in  charge  of  trustees. 
About  a  dozen  miles  S.  of  it  is  the  Fresno  grove,  which  is 
said  to  contain  about  000  trees,  the  largest  81  feet  in  cir- 
eu  inference.  From  this  districts,  to  the  Tule  River,  but 
at  greater  elevations,  they  appear  to  be  more  abundant 
than  elsewhere,  and  more  dispersed  through  the  forest. 
There  are  probably  existing  trees  of  both  species  of 
St  juota,  and  there  are  doubtless  remains  of  the  Sierra  spe- 
cies, which  have  attained  the  age  of  over  2000  years  ;  prob- 
ably there  are  none  which  have  very  much  exceeded  this, 
i  We  learn  from  Prof.  Whitney  that  a  small  grove  has  re- 
cently been  discovered  farther  N.  than  any  known  before 
— i".  e.  50  or  60  miles  N.  of  the  Calaveras,  in  Placer  county 
— and  that  one  of  the  fallen  trees,  of  no  unusual  size,  gave 
data  indicating  an  age  over  2000  years.) 

It  appears  that  neither  of  these  species  is  adapted  for 
planting  in  the  Atlantic  States,  although  the  S.  gigantea 
has  not  rarely  survived  well  for  a  certain  number  of  years. 
But  it  thrives  in  Europe,  especially  in  England,  where  it 
is  much  planted  and  grows  rapidly.  The  most  full  and 
authentic  account  of  these  trees  is  to  be  found  in  Prof.  J. 
1*.  Whitney's  Yosemite  Book,  from  which  this  article  is 
largely  abstracted.  This  genus  of  trees,  now  so  local  and 
restricted  in  species,  has  played  a  larger  part  in  the  forest 
growth  of  earlier  ages.  It  can  be  traced  back  to  the  older 
stage  of  the  Cretaceous  period  in  geology,  and  was  repre- 
sented by  at  least  seven  or  eight  species  in  the  Tertiary 
period,  during  which  it  occurred  all  around  the  Arctic 
zone — in  Europe  as  far  S.  as  Greece,  and  in  the  western 
part  of  the  North  American  continent,  at  least  to  Oregon. 
One  of  the  Tertiary  fossil  species  much  resembles  fif.  gigantea  j, 
two  or  three  are  very  like  the  coast  redwood,  or  only  ques- 
tionably and  provisionally  distinguished  from  it;  one  is  of 
a  type  intermediate  between  the  two  existing  species. 

Asa  Gray. 

Sequoia  Gigantea.     Sec  Sequoia. 

Sequoy'ah,  county  of  S.  W.  Kansas,  formed  since  the 
census  of  1870,  and  still  unorganized.  It  is  intersected  by 
Arkansas  River,  traversed  by  Atchison  Topeka  and  Santa 
Fc  R.  R.,  and  consists  of  high  rolling  prairies.  Area,  720 
sq.  m. 

Sequoyah,     See  Guess  (George). 

Seraglio.     See  Constantinople. 

Seraing',  v.  of  Belgium,  province  of  Liege,  on  the 
Meuse,  has  large  manufactures  of  steam-machinery,  loco- 
motives, iron  goods,  and  mirrors,  and  rich  coal-mines  in  its 
vicinity.     P.  21,S53. 

Serajevo,  or  Sarajevo.    See  Bosxa-Serai. 

Serampore',  town  of  British  India,  presidency  of  Ben- 
gal, on  the  Hooghly.  in  lat.  22°  45'  N.,  Ion.  88°  26'  E.,  is  a 
neat  and  well-built  city,  with  large  manufactures  of  paper. 
It  was  originally  a  Banish  settlement,  and  was  sold  in  1845 
to  Great  Britain.     P.  15,000. 

Sera'peum,  a  temple  dedicated  to  the  god  Serapis,  of 
which  there  were  several  at  Rhacotis,  Alexandria.  Memphis, 
and  other  places  of  Egypt,  Babylon,  and  elsewhere,  42  tem- 
ples having  been  recorded  as  dedicated  to  this  god.  As 
Serapis  was  the  appellation  of  the  Asar-  or  Hesar-Api,  the 
( fsiris  or  deceased  bull  Apis,  the  term  Serapeum  was  applied 
to  the  cemetery  of  these  sacred  bulls  at  Memphis,  which 
lived  in  the  Apeum  close  by  from  the  seventh  century  b.  c. 
It  was  called  the  Great  Serapeum.  This  subterraneous 
sepulchre  was  discovered  in  1850  by  Atari ette-Bey  at  the 
wc-tern  end  of  a  dromos  of  sphinxes  lying  N.  of  the  pyra- 
mids of  Sakkarah,  by  a  series  of  excavations  extending  to 
7000  feet,  and  uncovering  141  sphinxes,  at  the  end  coming  to 
a  semicircle  adorned  with  statues  of  gods  and  philosophers, 
supposed  to  be  the  library  of  the  Serapeum.  A  lateral 
dromos  M00  feet  long  led  to  the  Apeum  or  temple  of  Apis 
and  a  naos  of  the  god.  This  part  of  the  Serapeum  was 
built  in  the  reign  of  Necht-her-hebi  (b.  c.  378-360),  the 
mortuary  chapel  of  the  bull,  however,  having  been  founded 
by  Shaemuas,  a  son  of  Rameses  II.,  about  n.  c.  1300.  An- 
other of  the  shrines  was  erected  during  the  Ptolemies 
labour  b.  C.  300),  and  the  worship  continued  till  the  reign 
of  Julian  II.  (a.  n.  3fi0-363).  The  Serapeum  comprised  a 
group  of  shrines  dedicated  to  Astarte,  Anubis,  Imouthos, 
or  .Esculapius.  and  a  hospital,  and  had  an  organization  of 
different  officers,  the  most  remarkable  of  which  were  the 
didymi  or  "  twin  "  priestesses,  and  those  persons  who  lived 
as  monks  (p»  katochS)  in  the  precincts.  The  mummies  of 
the  Apis  there  buried  began  with  that  of  a  hull  which  died 
in  the  reign  of  Amenophis  III.  (about  b.  c.  1450\  and  con- 
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tinucJ,  with  some  interruption,  till  the  time  of  Ptolemy 
Euorgctes  II.  (B.  c.  117).  They  were  not  all  buried  with 
the  same  honors  or  in  the  same  manner  ;  those  from  Aincno- 
phis  II.  to  Rameses  II.  had  mortuary  chapels,  while  at  a 
later  period  they  were  buried  in  galleries,  the  chambers  be- 
ooming  (seventh  century  B.  c.)  of  considerable  size,  with 
magnificent  sarcophagi  of  red  granite  sixty-four  tons  in 
weight,  in  which  portions  of  the  bull  were  mummied.  The 
tomb  of  the  bulls  had  attached  to  outer  walls  tablets  record- 
ing the  dates  of  their  birth,  installation,  and  death,  and 
the  dates  of  the  reigns  in  which  these  occurred.  Hence, 
compared  with  the  length  of  the  life  of  these  animals,  the 
inscriptions  have  thrown  great  light  upon  the  Egyptian 
chronology  from  the  nineteenth  dynasty  downward.  About 
12UH  tablets  were  discovered,  chiefly  in  hieroglyphic,  but 
a  few  of  the  later  in  demotic  characters.  Altogether,  7000 
different  objects  were  found  during  the  excavations  of 
Mariette-Bey.  Besides  the  worship  of  the  Apis,  the  sacred 
cow-mother  of  the  god  was  also  treated  with  divine  honors, 
and  probably  buried  there:  but  the  placo  of  sepulture  of 
the  bulls  before  the  eighteenth  dynasty  is  unknown,  and 
they  may  have  been  buried  in  pyramids.  Twenty-four 
Apis  bulls  were  buried  between  the  reigns  of  Rameses  II. 
and  Psammetichus  I. 

The  other  Egyptian  Serapeum  at  Alexandria  was  erected 
by  the  Ptolemies  to  the  god,  a  modified  typo  or  form  of 
Aidoneua  or  Pluto,  brought  from  Pontus.  The  building, 
of  magnificent  architecture  and  size,  rose  100  feet  above  tho 
level  of  tho  city,  and  in  it  was  the  celebrated  Alexandrian 
library,  that  burnt  by  Caesar  having  been  replaced  by  the 
collections  of  the  kings  of  Pergamus,  given  by  Mark  An- 
tony to  Cleopatra.  The  worship  of  the  god  was  continued 
after  the  introduction  of  Christianity,  but  the  temple  and 
statue  of  the  god  of  colossal  size,  made  of  wood  plated  with 
different  metals,  was  destroyed  at  the  instigation  of  The- 
ophilus,  archbishop  of  Alexandria,  about  a.  I).  390,  after  tho 
temple  had  been  besieged  by  the  Christians  and  an  edict 
for  the  destruction  of  idols  obtained  from  the  emperor 
Theodosius.  The  celebrated  Alexandrian  library  was  pil- 
lage 1  or  destroyed  in  the  tumult,  although  its  loss  by  lire 
ha-  been  popularly  attributed  to  Amrou,  250  years  later — 
perhaps  burnt  like  the  wooden  portions  of  the  god  in  the 
amphitheatre  at  the  time  of  Theophilus.  The  temples  of 
Serapis  were  supposed  to  give  oracular  responses  by  dreams 
or  visions  in  which  the  god  appeared,  and  connected  the 
worship  of  Greek  with  Asiatic  and  Egyptian  deities.  No 
representations  of  the  Serapeum  have  been  preserved,  but 
the  one  at  Alexandria  was  evidently  a  Greek  temple  with  a 
quadrangular  portico  ami  decorated  with  statues.  One  of 
the  shelves  of  the  library  which  held  the  works  of  Dios- 
corides  has  been  found,  hut  all  other  portions  have  been 
lost  or  can  no  longer  be  recognized.  S.  Birch. 

Ser'aph,  pi.  Seraphim  [occurring  but  onco  in  tho 
Bible  (Isa.  vi.  2,  6),  derived  by  Stendel,  Gosonins,  Schultz, 
and  others  from  an  obsolete  Hebrew  root  like  the  Arabic 
sharufa,  "to  be  high,"  "pre-eminent,"  but  by  most  inter- 
preters from  earaph,  to  "burn,"  "consume"],  regarded  by 
lla\  ernick,  Diestel,  and  others  as  symbolical  creatures;  by 
Kwahl.  as  of  the  form  of  a  dragon  with  fiery  eyes;  by  "til- 
ers identified  with  the  cherubim,  of  which  they  arc  sup- 
posed to  be  another  manifestation;  but  by  most  interpre- 
ters considered  to  be  real  creatures  in  human  form,  with 
six  wings,  ever  worshipping  at  the  throne  of  God,  and  per- 
forming the  highest  sacerdotal  functions,  like  the  twenty- 
four  elders  id'  Rev.  iv.  1.  Charles  A.  Brigss. 

Ser'aphim  [Ilcb.],  Order  of  the,  in  Sweden  and 
Norway,  a  knightly  order  founded  in  1200  or  12K5  by 
Magnus  I.,  king  of  Swealand,  or,  as  others  say,  by  .Mag 
mis  II.  in  1334.  Charles  IX.  abolished  it  about  1610,  and 
Frederick  I.  restored  it  Feb.  11,  1748.  Tho  bishop  id'  the 
Seraphim,  the  prelate  of  tho  order,  belongs  to  the  national 
Lutheran  Church. 

Nera'pis,  the  name  of  an  Egyptian  and  G-rseco- 
Kgyptian  god.  Tho  Egyptian  Serapis  or  Sarapis  was 
the  Asar-Hapi  to- Osiris-Apis,  the  name  given  to  the  sa- 
ered  hull  of  .Memphis,  a  supposed  incarnation  or  avatar 
of  the  god  l'tah,  and  the  sepulchral  or  votive  tablets  set 
up  in  his  honor  bore  that  name,  the  Osor-ApiS  being  sup- 
posed to  be  the  son  of  the  god  Ptall,  anil  animated  by  tho 
soul  of  Osiris.  As  such  he  is  represented  under  the  type 
of  a  man  with  a  hull's  head.  The  Greek  Serapis  was  in 
traduced  into  Egypt  in  the  reign  of  l'loleiny  Pliil.idolphus 
c.  c.  2*1-210),  in  consequence  of  a  dream  of  that  mon- 
arch, and   his   ,-tatni',  a  form  of  Hades   or   Pluto,  .-out    as   a 

present   by  the  people  of  Sinope,     It  was  placed  in  the 
temple  on  the  prom  mtory  of  Rhaeotis,  aocording  to  one 

statement,  or  else  transferred  from  Pontus  to  Alexandria. 

As    he  was    nut    a    native    deity,  great    diversity  of   opinion 

prevailed  us  to  his  significance,    lie  was  thought  to  he 
Xsoulopius,  Osiris,  Jupiter,  or  Pluto,  hut  the  Greek  in- 


scriptions in  the  temples  of  Egypt  identify  him  with  Zeus 
or  Jupiter  and  Helios  or  the  Sun.  He  was  also  thought 
to  be  the  ruler  of  demons  and  the  invisible  world.  Besides 
Rhaeotis,  he  had  temples  at  Memphis,  Alexandria,  and 
Canopus.  His  worship  was  introduced  into  Rome  by  An- 
toninus Pius  A.  D.  140,  and  his  mysteries  celebrated  on  the 
0th  of  May,  but  subsequently  abolished  by  the  senate. 
The  form  of  Serapis  constantly  appears  on  the  Roman  coins 
struck  in  Egypt  as  that  of  a  bearded  man  like  Pluto,  his 
hair  slightly  dishevelled,  draped  in  a  full  garment,  and 
wearing  on  his  head  the  cylindrical  uiodius  or  polos,  lie 
replaces  at  this  time  all  the  principal  deities  of  Egypt, 
appearing  instead  of  Osiris  in  the  company  of  Isis,  or  else 
as  Chnumis  accompanied  by  Satis  and  Anucis.  The  prin- 
cipal site  of  the  worship  of  Serapis  was  at  Alexandria,  and 
in  the  Serapeum  of  that  city  his  type  and  worship  existed 
till  A.  D.  370,  when,  at  the  instigation  of  Bishop  Theophi- 
lus, a  colossal  figure  of  the  god  made  of  wood,  plated  with 
metal,  was  destroyed  and  burnt.  Several  busts  and  statues 
of  Serapis  are  known,  and  small  statuettes  in  bronze  of  this 
deity  arc  not  uncommon  ;  and  he  often  appears  on  later 
and  especially  Gnostic  gems.  He  was  sometimes  repre- 
sented seated  with  tiie  attributes  of  .Jupiter  and  Pluto,  the 
eagle  and  Cerberus,  at  his  side.  At  other  times  he  is  ac- 
companied by  file  urseus,  or  even  assumes  the  body  of  that 
serpent  for  his  human  form.  S.  Birch. 

Seregno,  Italy.     See  Appendix. 
Sere'na,  p. -v.  and  tp.,  La  Salle  co.,  111.     P.  1076. 
Serena,  La,    See  Coquimbo. 

Se'res  [Chinese,  see,  "silk"],  the  Greek  and  Roman 
name  for  a  people  of  Eastern  Asia,  probably  the  Chinese, 
who  were  the  first  manufacturers  of  silk.  Arnobius  of 
Northern  Africa,  who  flourished  about  300  A.  D.,  speaks  of 
them  as  having  been  reached  by  Christian  missionaries. 

R.  D.  Hitchcock. 
Ser'es,  town  of  European  Turkey,  eyalet  of  Salonica, 
in  a  densely-peopled  and  extremely  fertile  plain  covered 
with  rice-fields  and  cotton  plantations.  It  is  well  built, 
has  many  mosques  and  extensive  manufactures  of  cotton, 
and  carries  on  an  active  trade.     P.  25,000. 

Serf  [Lat.  seiriis,  a  "  slave  "].  The  historical  origin  and 
development  of  serfdom  were  very  different  in  the  different 
European  countries.  There  are.  indeed,  hardly  any  two 
countries  in  which  this  institution  exhibits  exactly  the 
same  character,  though  in  them  all  it  at  one  time  during 
the  Middle  Ages  formed  one  of  the  most  prominent  ele- 
ments of  tho  existing  social  order.  In  many  countries  its 
features  varied  even  from  province  to  province;  thus,  in 
Denmark  there  was  a  great  difference  in  this  respect  be- 
tween Jutland  and  the  islands;  and  in  Germany  between 
Mecklenburg  and  Saxony.  Nevertheless,  in  spite  of  the 
innumerable  modifications  under  which  serfdom  existed, 
and  which  make  it  one  of  the  most  difficult  institutions  of 
ii  •diicval  society  to  understand,  there  are  several  largo 
features  which,  with  some  slight  qualifications  in  certain 
individual  eases,  may  be  put  down  as  its  general  descrip- 
tion. It  originated  from  the  slavery  of  the  ancient  repub- 
lics, and  was  transformed  by  the  concurring  influences  of 
Christianity  and  feudalism.  It  received  its  final  and  le- 
gally-defined organization  from  the  absolute  monarchy, 
ami  disappeared  with  it  under  the  influence  of  modern 
liberalism,  more  especially  through  the  agency  of  tho 
French  revolution. 

The  slavery  of  ancient  Rome,  on  which  her  whole  civil- 
ization depended,  was  not  a  thing  entirely  unknown  to  tho 
barbarians  who  invaded  her  territory  and  finally  overthrew 
her  empire.  The  Germanic  nations  had  their  thralls. 
Wherever  they  settled  they  employed  the  native  popula- 
tion— that  is,  that  part  of  it  which  was  not  killed  and  did 
,,,,!  tiee — to  perform  all  menial  labor  for  them,  treating 
them  nearly  as  wo  treat  our  domestic  animals;  and  when 
they  moved  they  generally  carried  along  with  them  a  mul- 
titude of  suell  helpers,  probably  at  the  rate  of  ten  thralls 
to  one  freeman.  Such  was  the  relation  in  England  between 
the  Anglo-Saxons  and  the  Celts,  and  in  Scandinavia  be- 
tween the  Goths  and  the  Finns  and  Lapps.  But  in  tho 
Roman  slavery  there  was  something  absolutely  unintel- 
ligible to  the  man  of  Germanic  descent.  In  Home  tho 
pi, el.  tin-  philosopher,  the  man  skilled  in  science  and  nit, 
the  tutor  of  the  children,  and  tho  ornament  of  the  house 
was  often,  not  to  say  generally,  a  slave.  In  the  Germanic 
nations  a  niun  possessed  of  eminent  wisdom  or  skill  could 
never  heroine  a  thrall.  He  might  lie  sold,  when  eaptured, 
to  a  foreign  market  as  a  slave,  hut  the  individuals  kept  lis 
thralls  in  tho  household  were  always  inferior  to  their  mas- 
ters, both  in  natural  oapacity  and  in  training;  and  when- 
ever a  thrall  gave  proofs  of  einineneo  iu  any  respeet,  in 
some  kind  uf  workmanship  or  in  noble  courage,  he  was 
immediately  made  free.  Furthermore,  tho  Roman  law  had 
established  a,  very  subtlo  gradation  in  oivil  freodom,  from 
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,i„.  Blare  just  1 ght  in  the  market  to  the  patrician  just 

the  death  of  his  father.    But  these 
rbarian  did  not  understand;  lie  despised 
llu.in    ,  ra,and  judged  each  single  case  according 

to  Ilia  individual  feeling:  which,  as  Bociety  around  him  was 
far  Buperior  to  him  in  refmeuient  and  general  civilization, 
I,',  i  him  naturally  toward  the  acknowledgment  of  freedom 
than  toward  the  establishment  of  slavery.  Thus, 
:  ,!,,  Germanic  nations  kept  thralls  themselves, 
their  conquest  of  the  Roman  empire  acted  as  a  powerful 
in  Breaking  up  and  transforming  the  ancient  insti- 
tution of  -lavcry:  and  at  the  same  time  the  Christian 
Church  succeeded  in  enforcing  laws  which  forbade  Chris- 
tian masters  to  keep  Christian  slaves  :  that  is.  they  forbade 
slavery.  But  of  oourse  it  was  only  the  form  which  changed  : 
the  thing  itself,  the  dependence  of  one  individual  on  an- 
.  could  not  be  abolished.  In  time  of  famine — and 
famines  were  frequent — the  monasteries,  or  rather  the  eccle- 
siastical establishments,  the  bishops'  sees,  were  the  only 
pis  ies  where  provisions  were  found  stored  up,  and  the  in- 
habitants of  large  districts  were  often  compelled  to  buy 
relief  here  by  selling  a  part  of  their  independence.  In 
time  of  war— and  wars  and  feuds  were  perpetual — the  agri- 
cultural population  of  whole  provinces  or  of  smaller  cir- 
cuits was  often  compelled  to  buy  in  the  same  manner  pro- 
tection for  their  corn-fields,  vineyards,  cattle-herds,  and 
huts  from  the  commander  of  an  army  or  the  lord  of  a  cas- 
tle. And  still  more  general  causes  were  at  work.  It  was 
as  impossible  in  the  period  between  the  sixth  and  the 
eleventh  century  to  realize  any  kind  of  aspirations  with- 
out belonging  to  the  retinue  of  some  lord  or  the  court  of 
G  prince  as  it  would  be  in  the  nineteenth  century  to 
achieve  a  success  in  any  line  of  business  without  acquir- 
ing first  the  elements  of  the  corresponding  education. 
Thus,  ancient  slavery  arose  again  in  medieval  society, 
but  in  a  much  milder  and  more  alleviated  form — as  a  serf- 
dom only  ;  and  it  is  probable  that  the  mastership  which  the 
feudal  and  ecclesiastical  lords  exercised  over  their  serfs 
was  for  centuries  felt  as  a  blessing  rather  than  as  a  bur- 
den :  for  the  feudal  system  was  indeed,  up  to  the  tenth 
century,  the  main  support  of  social  order,  the  condition 
of  life.  In  countries  in  which  feudalism  did  not  penetrate. 
such  as  Italy,  no  serfdom  was  developed  :  here  the  peas- 
ants, the  population  of  the  agricultural  districts,  entered 
the  armies  of  the  city-republics  to  which  they  belonged, 
and  their  position  as  citizens  was  not  very  different  from 
that  of  the  burghers. 

The  serfdom  of  the  early  Middle  Ages  was  a  very  vague 
organization,  and  by  no  means  regulated.  But  after  the 
victory  of  absolute  monarchy  over  feudalism  it  was  defined 
by  law  in  all  its  particulars;  ami  however  hard  and  repul- 
sive it  might  formerly  have  been  in  many  cases,  on  account 
of  the  arbitrariness  and  violence  of  the  lords,  it  now  be- 
came a  general  curse,  an  organized  misery.  The  serf  was 
not  exactly  a  slave :  the  lord  could  not  sell  him,  though  it 
was  quite  common  among  noblemen  in  the  seventeenth 
century,  when  playing  at  eards,  to  stake  a  certain  number 
of  peasants.  But  he  was  tied  to  the  soil :  he  could  not 
move,  ancl  if  he  tied  he  was  hunted  like  a  wild  beast.  He 
could  hold  property,  said  the  law,  but  the  law  did  not  give 
him  any  means  of  protecting  his  property.  The  nobleman 
could  arbitrarily  increase  the  rent  of  the  farm,  from  which 
the  peasant  was  not  allowed  to  move,  and  when  the  rent 
became  due,  but  was  not  paid,  the  lord  was  his  own  court 
and  Bheriff;  and  in  some  countries  he  could  even  employ 
torture  to  enforce  payment.  The  reasons  why  absolute 
monarchy  thus  delivered  up  one  part  of  its  subjects  to 
the  greediness  and  violence  of  another  were  different  in 
different  countries,  but  generally  they  bore  the  character 
of  being  a  sort  of  compromise;  the  king  had  usurped  the 
rights  of  the  nobility,  and.  as  a  sort  of  compensation,  he 
thus  surrendered  the'  rights  of  the  peasants.  In  Russia, 
Peter  the  Urcat  introduced  feudalism  and  serfdom  together 
in  a  very  summary  manner.     His  favorites  were  presented 

with  a  certain  number  of  square  miles  and  with  all  the  ) - 

pie  living  on  the  land:  he  was  to  be  lord,  and  they  serfs  : 
which  practice  was  continued  up  to  the  time  of  Alexan- 
der I.  In  Bngland,  where  absolute  monarchy  never  be- 
came a  fixed  establishment,  serfdom  gradually  disappeared 
during  the  fifteenth  and  sixteenth  centuries.  It  is  men- 
tioned for  the  last  time  in  1574  by  a  commission  issued  by 
Qui  en  Elizabeth  for  its  abrogation  in  the  counties  of  Corn- 
wall. Devon,  Somerset,  and  Gloucester.  In  France,  where 
both  Louis  IX.  and  Louis  X.  had  sought  support  in  the 
against  the  feudal  counts,  serfdom  was  maintained, 
often  in  very  harsh  forms,  up  to  the  Revolution.  In  Den- 
mark it  was  abolished  in  17S4  by  Frederick  VI.,  at  that 
time  heir-apparent  only,  but  actually  governing  instead  of 
his  insane  father :  in  Prussia  in  1808  by  Von  Stein  :  in  Hun- 
gary in  1^4*  by  the  revolutionary  anti-Austrian  Diet:  and 
in  Russia  in  1861  by  Alexander  II.     Clemens  Petersen. 


Serge  [from  the  Lat.  sm'ceus,  "  silken  "].  a  name  ap- 
plied to  various  twilled  fabrics.  Silk  serge  is  a  coarse  and 
strong  material  used  for  lining  coats,  making  light  shoes, 
etc.  Woollen  or  worsted-and-woollen  serges  are  made  for 
ladies'  cloaks  and  other  uses.  Some  kinds  of  coarse  serge 
are  employed  for  making  the  garments  of  certain  eccle- 
siastics. 

Ser'geant,  a  non-commissioned  officer  (i.  e.  an  enlisted 
soldier  holding  an  appointment  from  the  colonel  authoriz- 
ing him  to  exert  a  limited  authority  over  his  fellow-soldiers) 
in  the  army  and  marines,  of  a  rank  higher  than  that  of 
corporal.  Bardin  (Military  Diet.)  derives  the  word  from 
the  Low  Latin  eervientee,  men  discharging  a  military  ser- 
vice, and  hence  soldiers  ;  while  servientes  armorum  referred 
to  armed  knights,  and  hence  coir  Serge  ant- at- Arms  (which 
see  |.  Each  infantry  company  has  a  certain  number  of  ser- 
geants, one  of  which  is  of  higher  rank  and  pay  than  the 
rest,  and  is  called  first  sergeant.  Each  battalion  (or  regi- 
ment, if  as  in  the  TJ.  S.  it  has  but  one  battalion)  has  a  ser- 
geant-major, who  is  the  highest  non-commissioned  officer 
of  the  battalion.  He  is  the  executive  officer  of  the  adjutant, 
and  superintends  the  making  out  of  details  and  the  per- 
formance of  other  camp  duties  for  the  adjutant.  There  are 
also  quartermaster  and  commissary  sergeants  to  each  bat- 
talion. In  the  I".  S.  service  ordnance  sergeantBj  whose  duty 
relates  to  the  care  of  ordnance,  arms,  ammunition,  and 
military  stores  at  the  posts  to  which  they  are  attached,  are 
provided  for  by  law,  to  be  selected  from  sergeants  of  the 
line  who  have  served  eight  years,  four  of  which  as  non- 
commissioned officers.  J.  O.  Barnard. 
Sergeant,  tp..  MoKean  co.,  Pa.  P.  119. 
Sergeant  (Josh),  b.  at  Newark.  X.  J.,  in  1710  :  grad- 
uated at  Yale  College  1729 :  was  tutor  there  1731-35  ;  be- 
gan to  preach  to  the  Indians  at  Housatonnno,  in  Western 
.Massachusetts,  Oct..  1734,  and  translated  portions  of  the 
Bible  into  their  language.  D.  at  Stoekbridge  July  27, 
1749. — His  son  John.  b.  at  Stoekbridge  about  1747.  was 
pastor  to  the  same  Indians  at  Xew  Stoekbridge,  X.  Y..  from 
about  1768  until  his  death.  Sept  8,  1824. 

Sergeant  (John),  LL.D.,  son  of  J.  D.  Sergeant,  b.  at 
Philadelphia.  Fa..  Dee.  5.  1779:  graduated  at  Princeton 
1795:  was  admitted  to  the  Philadelphia  bar  1799:  was  ap- 
pointed a  commissioner  of  bankruptcy  1801  :  was  subse- 
quently deputy  attorney-general  of  Pennsylvania  :  sat 
several  times  in  the  Pennsylvania  legislature  :  was  member 
of  Congress  1815-23,  1827-29.  and  1837-42  :  was  the  lead- 
ing representative  of  the  Xorthern  States  in  advocating 
the  passage  of  the  Missouri  Compromise  act  1820:  was 
minister  to  the  Panama  congress  1820:  Whig  candidate 
for  the  Vice-Presidency  on  the  ticket  with  Clay  1832,  in 
wdiieh  year  his  Select  Speeches  were  published;  president 
of  the  Pennsylvania  constitutional  convention  1830:  de- 
clined the  mission  to  England  1841;  was  appointed  by 
Secretary  Marey  arbitrator  to  determine  a  controversy  of 
long  standing  between  the  D.  S.  and  the  State  of  Xew 
.Jersey:  was  president  of  the  Philadelphia  House  of 
Refuge  and  of  the  Apprentices'  Library  Company,  and  for 
half  a  century  was  regarded  as  one  of  the  leaders  of  the 
Pennsylvania  bar.    D"  at  Philadelphia  Nov.  23,  1S52. 

Sergeant  (Jonathan  Dickinson  i.  b.  at  Xewark,  X.  J., 
in  1740:  graduated  at  Princeton  1702;  became  a  lawyer: 
was  :l  member  of  the  Continental  Congress  1770-77.  having 
taken  his  seat  a  few  days  after  the  Declaration  of  Inde- 
pendence: was  attorney-general  of  Pennsylvania  1777-80; 
was  afterward  an  eminent  member  of  the  bar  of  Philadel- 
phia, where,  in  consequence  of  his  benevolent  efforts  as  a 
member  of  the  board  of  health,  he  caught  the  yellow 
fever,  and  d.  in  Oct.,  1793. 

Sergeant  (Thomas),  son  of  John,  b.  at  Philadelphia, 
Pa.,  Jan.  14,  17*2;  became  a  lawyer;  sat  in  the  legislature 
1812—14;  was  judge  of  the  district  court  1814—17;  secretary 
of  state  1817-19;  attorney-general  1819-20;  postmaster 
of  Philadelphia  1824—32;  associate  justice  of  the  supreme 
court  of  Pennsylvania  1834-46,  having  been  reporter  of 
the  decisions  of  that  court  1814-28;  was  long  president 
of  the  Historical  Society  of  Pennsylvania;  wrote  several 
professional  works,  and  was  a  frequent  contributor  of  prose 
and  verse  to  the  literary  periodicals.  He  married  Sarah 
Bache,  a  granddaughter  of  Benjamin  Franklin.  D.  at 
Philadelphia  May  5^860. 

Sergeant-at-Arms,  originally  an  officer  who  attends 
the  English  lord  chancellor  and  also  the  House  of  Lords. 
He  acts  as  executive  officer  for  the  Lords  and  for  the  chan- 
cery court.  The  House  of  Commons  has  another  sergeant- 
at-arms. 

The  sergeant-at-arms  of  the  C  S.  Senate  assists  in  the 
preservation  of  order,  serves  processes,  arrests  persons, 
and  holds  them  in  custody  when  so  directed  by  the  Senate, 
etc.     He  has  $2000  a  year,  and  large  fees,  in  the  aggregate, 
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for  the  serving  of  processes.  The  sergcant-at-arms  of  the 
House  of  Representatives  performs  duties  corresponding 
to  the  above,  and  also  keeps  the  pay  and  mileage  account 
of  the  House,  and,  if  required,  pays  money  to  the  mem- 
bers for  the  pay-checks  prepared  by  him  and  endorsed  by 
the  Speaker  and  the  member  to  whom  the  check  is  issued. 
His  pay  is  $4320,  without  fees. 

Sergi'pe*  province  of  Brazil,  bounded  N.  by  the  prov- 
ince of  Alagoas.  from  whioh  it  is  separated  by  the  river 
Sao  Francisco,  W.  and  S.  by  the  province  of  Bahia,  and  E. 
by  the  Atlantic;  comprises  an  area  of  31,958  sip  m.,  with 
a  population  estimated  at  from  2.:»0.()0i)  to  300.000.  The 
coastland  is  mostly  sandy  and  extremely  hot;  the  interior 
is  high,  though  not  mountainous,  and  in  many  places  very 
fertile.  Agriculture  is  the  principal  branch  of  industry, 
sugar  and  cotton  the  common  crops.  Coffee,  for  which  the 
soil  is  well  adapted,  is  not  cultivated.  Cattle-rearing  is 
mostly  neglected.     There  is  a  little  shipbuilding. 

Scriation,  in  chemistry.     See  Series,  in  C'hemisthy. 

Serieine.     See  Silk,  Chemistry  of. 

Sericulture.     See  Silk. 

Se'ries  [Lat.],  an  infinite  number  of  terms  following 
one  another  in  regular  order,  each  of  which  is  deduced 
from  one  or  more  of  the  preceding  terms  by  a  fixed  law, 
called  the  law  of  the  series.  A  certain  number  of  leading 
terms  being  given,  and  the  law  of  the  series  being  known, 
the  series  may  be  written  out  to  any  number  of  terms. 
Sometimes  the  law  of  tho  series  is  given  by  means  of  a 
general  term,  from  which  any  term  may  be  derived  by 
making  proper  suppositions  on  the  arbitrary  constants 
that  enter  it.  A  series  is  said  to  be  increasing  when  the 
numerical  value  of  each  term  is  greater  than  that  of  the 
preceding  term ;  it  is  decreasing  when  each  term  is  less 
than  the  one  preceding.  A  series  is  said  to  he  converging 
when  the  sum  of  any  number  of  terms  approximates  more 
nearly  to  a  fixed  quantity  the  greater  tho  number  of  terms 
that  are  taken.  The  fixed  quantity  is  called  the  sum  of 
the  series,  and  the  operation  of  finding  this  quantity  is 
called  summation. 

The  following  arc  some  of  the  more  important  series: 
(1)  The  arithmetical  series,  in  which  each  term  is  derived 
from  the  preceding  one  by  the  addition  of  a  constant 
quantity;  (2)  the  geometrical  scries,  in  which  each  term  is 
equal  to  the  preceding  one  multiplied  by  a  constant  quan- 
tity ;  (3)  the  recurring  series,  in  which  each  term  is  the  al- 
gebraic sum  of  the  products  obtained  by  multiplying  two 
or  more  preceding  terms  by  certain  fixed  quantities:  these 
quantities  taken  in  order  constitute  the  scale  of  the  series; 
(4)  the  logarithmic  scries,  which  may  be  deduced  by  the 
development  of  a  logarithmic  function;  (0)  the  exponential 
series,  which  may  be  deduced  by  tho  development  of  an 
exponential  function;  (0)  the  trigonometrical  series,  which 
may  be  deduced  by  developing  a  trigonometric  function  in 
terms  of  its  arc,  or  an  arc  in  terms  of  one  of  its  trigono- 
metric functions;  (7)  the  series  of  figurate  numbers,  whose 
terms  may  be  deduced  from  the  general  expression 
n(»  +  l)  .  .  .  (»+?") 
1  .  2  .  3  .  .  .  (m  +  1/ 
by  assigning  to  m  a  particular  numerical  value,  and  then 
making  n  in  succession  equal  to  1,  2,  3,  etc.  To  these  may 
be  added  the  aeries  of  powers  of  natural  numbers,  the 
scries  of  reciprocals  of  powers,  and  many  others. 

W.  GL  Peck. 

Series,  in  Chemistry,  The  word  scries  is  Latin,  and 
means  a  "succession,"  a  "chain,"  or  a  "train"  of  things 
of  like  derivation.  Its  Latin  meaning  is  precisely  applica- 
ble in  chemical  and  chemi-physical  science,  in  which  it  is 
destined  to  be  in  the  future  a  most  important  word.  The 
prevalent  notions  of  the  chemical  schools  of  the  present 
day  rest  mainly  upon  tho  assumption  of  the  derivation  of 
all  the  infinite  variety  of  bodies  from  a  certain  small  num- 
ber of  so-called  types.  These  typical  bodies  are  selected  so 
as  to  represent  the  different  known  degrees  of  "  atomicity  " 
or  equivalence,  and  need  therefore  be  only  equal  in  number 
to  these  degrees  of  equivalence.  (See  Type-Theories.) 
TIm -\  arc  conceived  to  represent  types  of  completed  or 
"saturated."  molecular  structure,  made  up  of  atoms,  which 
atoms,  while  admitted  by  some  to  have  probably  some 
sort  of  motion  in  a  way  no  one  has  attempted  clearly  to 
explain,  yet  must  nevertheless  have,  according  to  the 
hypothesis,  in  the  mean  and  relatively,  fixed  /"-sit inns. 
Every  other  body  is  then  derived  from  ono  or  other  of  this 
small  number  of  saturated  types  by  the  substitution,  ac- 
cording to  the  known  laws  of  equivalence,  of  one  or  more 
of  these  atoms  by  an  equivalent  number  of  atoms  of  either 
elements  or  radicals.  The  attempts  to  apply  this  hypoth- 
esis exhaustively,  so  as  to  coverthe  whole  field  of  chemistry 
— though  it  seems  at  first  to  possess  to  some  degree  those 
elements  of  beauty  and  simplicity  which  we  expect  to  find 


in  nature — have  not  been  very  encouraging.  Instead  of 
enabling  us  to  rid  ourselves  of  any  of  the  vast  cloud  of 
assumptions  which  overshadowed  the  science  of  Uerzelius 
and  his  contemporaries,  it  has  been  found  necessary  to  re- 
tain the  alcohol-radicals,  and  even  some  of  the  ternary 
organic  radicals,  and  to  invent,  in  addition,  new  classes  of 
these  mystical  "residues;"  as  will  be  found  partly  ex- 
plained under  the  head  of  Salt-Radicals.  The  invention 
also  of  hydroxyl,  carboxyl,  or  oxatyl,  and  their- analogues 
has  been  found  necessary.  Even  with  all  this,  we  must 
have  also  "mixed  types"  and  "condensed  types"  to  cover 
all  the  facts.  Briefly,  a  survey  of  the  field  of  theoretical 
chemistry  shows  convincingly  that  we  have  been  following 
a  track  which,  to  say  the  least,  is  doubtful,  and  can  be  but 
a  by-road  or  side-track  at  the  best.  The  inductive  philos- 
ophy requires  that  wc  should  "try  back,"  and  follow  up, 
in  a  tentative  way  at  least,  other  experimental  paths  of 
classification  and  derivation  of  compounds. 

The  serial  system  of  building  up  and  deriving  chemical 
compounds  from  each  other  has  heretofore  been  distinctly 
recognized  only  in  organic  chemistry,  as  it  was  first  pro- 
posed in  1842  by  James  Schiel,  a  German  chemist  who 
was  long  a  resident  of  America.  His  original  memoir  on 
what  he  named  "  progressive  series  "  in  organic  compounds 
is  in  Liebig  and  Wohler's  Annalen  der  Chemie  (July,  1842). 
A  resume  of  the  subject,  by  Schiel  himself,  with  a  reclama- 
tion of  priority  against  (jerhardt,  will  be  found  in  the 
American   Journal   if  Sci'iiee   and   Arts   (July,  1861).      In 

this  latter  paper  he  claims  two  kinds  of  scriation  as  occur- 
ring in  organic  compounds,  one  being  the  homologous 
sedation — so  called  by  Gerhardt,  whose  term  he  adopts — 
which  is  based  upon  successive  additions  of  HaC  to  a 
nuclear  group  of  atoms  (see  Homology),  and  another  based 
upon  successive  additions  of  HC,  which  he  calls  "hemilo- 
gous  series,"  though  he  did  not  indicate  any  very  satis- 
factory example  of  a  known  series  of  the  latter  kind. 

According  to  the  views  of  constitution  of  chemical  com- 
pounds most  in  vogue  at  present,  the  existence  of  homolo- 
gous series — which  are  generally  admitted  to  run  through- 
out the  whole  range  of  organic  chemistry,  as  was  claimed 
by  Schiel,  their  discoverer — is  attempted  to  be  explained 
by  calling  H2C  a  ''residue,"  derived  from  the  typical  satu- 
rated compound  H4O,  or  marsh-gas,  by  the  abstraction  of 
two  atoms  of  hydrogen,  and  that  this  residue  is  therefore 
unsaturated,  having  two  affinities  or  units  of  equivalence 
unsatisfied.  It  is  therefore  regarded  as  a  dyad  or  diatomic 
group  of  atoms,  and  is  compared  and  virtually  classed  with 
the  electro-negative  dyads,  oxygen,  sulphur,  selenium,  and 
tellurium,  the  amphigen  group  of  IJerzelius,  which  stand 
alone  by  themselves  in  being  able  to  combine  in  varying 
proportions  with  almost  if  not  all  the  other  elements,  with- 
out regard  to  atomicity.  Oxygen  and  sulphur  are  them- 
selves derivable  just  in  the  same  way  from  the  saturated 
compounds  water  and  sulphuretted  hydrogen,  by  the  ab- 
straction of  two  atoms  of  hydrogen  in  each  case.  It  is 
represented — and  easily  justified  by  the  graphic  system  of 
notation— that  dyadic  atoms  or  groups,  by  virtue  of  their 
two  "bonds  of  affinity,"  may  be  introduced  ad  libitum  into 
saturated  groups  without  disturbing  the  balance  of  atom- 
icity. In  fact,  however,  it  is  only  dyadic  negatives,  like 
oxygen  and  sulphur  and  the  like,  that  can  in  reality  be 
thus  introduced;  and  hence,  as  aforesaid,  the  group  HjC 
thus  assimilates  itself,  even  according  to  the  type  theories, 
through  the  analogies  of  its  derivation,  and  by  its  relations, 
with  oxygen  and  sulphur.  The  present  writer  has  proposed 
to  give  this  group  a  name,  Homologen,  and  to  regard  it  as 
having,  like  ammonium  and  <yun>-<fen,a,  real  individual  ex- 
istence, as  being  a  true  compound  radical,  and  not  a  mere 
imaginary  " residue," merely  representing  so  much  atom- 
icity. In  following  out  this  view,  the  molecular  volumie 
relations  of  BfeC,  or  homologen,  have  been  investigated  by 
the  writer.  (See  American  Chemist  for  March,  1876.) 
These  volumie  relations  have  been  found  to  demonstrate 
in  every  way  the  reality  of  homologen  as  a  real  compound 
radical,  like  ammonium. 

Homologous  series  are  found,  however,  to  have  a  quite 
different  basis  and  mode  of  derivation  from  that  which  is 
apparently  deduced,  as  above,  from  the  prevailing  views; 
homologen  turning  out  to  be,  in  its  analogies  and  relations, 
an  electro-positive  radical  or  group,  and  to  diverge  proba- 
bly as  far  as  possible  from  oxygen  in  its  combining  rela- 
tions.    Certain  universal  geometric  principles  have  been 

discovered  which  govern  the  volumes  of  chemical  equiva- 
lents of  all  tho  elements  and  radicals  when  entering  into 
liquid  and  solid  combinations ;  and  it  is  found  that  electro- 
positive elements  ami  radicals  have  the  general  property 
of  varying  in  molecular  volume  within  compound  molecules 
that  they  help  to  make  up,  this  variation  being  according 
to  a  certain  simple  geometric  law,  the  volumes  varying  111 
the  ratio  of  even  cubes  of  whole  numbers.  In  this  manner 
series  of  isomercs  are  constituted.     When  to  an  existing 
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group  a  molecule  is  added,  either  of  an  element  or  a  radical 
which  i>  already  present,  the  new  iiiulucule.it'  negative, 
always  assumes  the  same  volume  as  that  already  present ; 
hut  if  positive,  is  liable  to  vary  to  the  next  even  cube  above 
or  below  that  Ireadj  present  It  is  this  latter  mode  of 
derivation  that  rules  in  the  formation  of  homologous  series, 
,,;,,!]  new  molecule  of  homologen  added  being  either  in  the 
:|  volume  or  the  next  cube  below  the  previous 
one.  Hence  1'  U  thai  homologen  assimilates  itself,  in/act, 
with  the  electro-positive  elements  and  radicals,  and  nut 
with  ox; 

We  have  hero  two  modes  of  derivation  in  senea — series 
jues  and  series  of  isomeres  (the  latter  pertaining 
not  merely  to  organic,  but  to  mineral  chemistry  also) — both 
non  seen  to  be  dependent  upon  the  addition  of  molecules 
ha\  ing  certain  geometrical  relations  to  space,  and  not 
merely  to  weight  or  centripetal  force,  the  onlj  relation  here- 
tofore ascertained.  It  is  also  found  that  in  the  ease  of  ele- 
mentary bodies  similar  laws  govern,  and  that  the  known 
elemental  tonus  are  generally  congeries  of  molecules,  one 
or  more  of  which  may  vary  according  to  the  same  geomet- 
ric law  ;  and  thus  is  tunnel  another  kind  of  series,  series 
of  elemental  attotropes.  \-  iv\  era!  other  compound  radi- 
cals exist  besides  homologen  which  have  been  also  newly 
recognized  as  forming  extensive  and  varied  kinds  of  scries, 
i;  has  become  possible — indeed  inevitable — that  all  known 
chemical  compounds,  as  regards  their  modes  of  derivation, 
the  determination  of  which  is  the  chief  end  of  the  science 
of  chemistry,  shall  fall  naturally  into  series,  which  follow 
certain  simple  geometric  volumic  laws,  instead  of  being  de- 
rived from  the  supposed  few  simple  types,  which,  when  fol- 
lowed up,  evolve  complexity  instead  of  simplicity.  Hence, 
there  has  dawned  the  reasonable  expectation  of  a  serial 
system  of  chemistry,  (ruder  Volumes,  Molecular,  these 
new  principles  will  be  made  clearer.)        Henry  Wubtz. 

Scrinajjur',  or  Sr  in  agar,  capital  of  Cashmere,  situ- 
ated in  b  broad,  marvellously  beautiful  valley  at  an  eleva- 
tion of  5276  feet,  and  with  a  mean  temperature  of  5G.80  F. 
Ii  is  built  on  both  sides  of  the  navigable  river  Jhyluin, 
from  which  numerous  .anal-,  .-panned  with  light  wooden 
bridges,  branch  off,  the  lively  traffic  by  boat  reminding  one 
of  Venice.  The  most  remarkable  building  is  the  palace  of  the 
maharaja,  a  Rajput  by  de-cent,  hut  a  Hindoo  by  religion; 
it  is  calle  1  tlie  Shergarh  ("citadel  "l.and  a  large, beautiful 
flight  of  stairs  Leads  from  it  down  to  the  river.  Close  by  the 
eit\  is  Lake  Dal,  which  boasts  of  the  far-famed  isleChinars 
,  Platinus  art*  ntalis).  Vegetables  are  raised  here  on  float- 
ing rafts  called  gardens.  About  21  miles  X.  W.  of  the  city 
is  Wular  Lake,  which  covers  103  sq.  m.  In  1S75  the  ma- 
haraja was  presented  by  Queen  Victoria  with  a  small 
steamboat,  which  (dies  between  the  two  lakes.  Europeans, 
provided  with  Indo-Euglish  passports,  arc  allowed  to  take 
up  their  residence  here,  and  399  persons,  among  whom 
were  63  ladies,  Bpent  the  summer  here  in  1S73.  The  village 
of  Sonamarg  has  become  very  popular  among  the  English, 
who  have  here  a  club  and  boarding  schools.  A  police 
force,  organized  after  the  Indo-European  fashion,  is  sta- 
tioned here.  E.  Schlagixtweit. 

Serillgapatain/,  city  of  Southern  India  and  formerly 
capital  of  Mysore,  on  an  island  in  the  Cavery,  in  lat.  12° 
25'  X..  Ion.  70°  4S'  E.  Under  Hyder  Ali  and  Tippoo  Sahib 
its  fortifications  were  strengthened,  and  although  unhealthy 
it  had  300,01)0  inhabitants.  In  1799  it  was  conquered  by 
Tin    English,  and  now  it  has  barely  13.000  inhabitants. 

Scrino,  Italy.     See  Appendix. 

Sermide,  Italy.     See  Appbkdix. 

Sermon.     See  Homiletics  and  Homily,  by  W.  Adams. 

Sermone'ta  (Michelangelo  Caetani).  Duke  of.  be- 
longs to  one  of  the  most  ancient  and  illustrious  of  the  pa- 
trician families  of  Rome,  that  of  Pope  Boniface  VIII.  He 
was  b.  in  1804,  and  received  an  accomplished  literary  and 
artistic  education;  made  a  profound  study  of  Dante,  and 
his  three  essaj  -  on  the  eighth  and  ninth  cantos  of  the  /a- 
feruo,  on  the  Matilda  of  the  Pnrgatorio,  and  on  the  image 
of  the  eagle  in  the  Paradiso,  have  excited  great  admiration. 
His  illustrations  of  the  Diviua  Commedia  are  original  in 
conception  and  of  great  excellence  in  the  drawing:  La 
Materia  delta  Vidua  Commedia  di  DauH  AlUghieri  dichi- 
arata  in  Sei  TavoU  (Home,  18  >5-72).  The  marble  Cupid 
Bound  of  the  -hike  of  Sermoneta  has  been  many  times  re- 
produced, and  Castellani,  the  greal  Roman  jeweller,  is  in- 
debted to  this  distinguished  man  for  many  a  beautiful  de- 
sign. In  1865  the  duke  had  the  great  misfortune  to  lose 
his  sight.  In  1870  he  was  chosen  president  of  the  Roman 
commission  appointed  to  convey  to  the  king  of  rtaly  the 
result  °f  thi  of  the  Romans,  and  on  that  occasion 

he  was  honored  with  the  order  of  the  Annunziata.  The 
daughter  of  the  duke  of  Sermoneta.  the  Countess  Ersilia 
Lovatelli,  ie  a  learned  archaeologist,  as  well  as  a  Latin, 
Greek,  and  Sanskrit  scholar. 


Se'rous  Flu'ids,  The  term  serum  designates  the  ho- 
mogeneous fluid  of  the  blood  deprived  of  the  blood-cells  and 
coagulable  fibrine.  All  the  translucent,  homogeneous  fluids 
of  the  body,  resembling  blood-serum,  are  called  serous 
fluids.  In  health  the  inner  walls  of  the  large  cavities  of 
the  body — the  arachnoid  which  envelops  the  brain  and 
spinal  cord,  the  pleural  cavities,  the  pericardium  and  peri- 
toneum, as  well  as  many  lesser  serous  tracts — are  bathed 
with  a  variable  quantity  of  serous  fluid.  The  presence  of 
an  excess  of  serous  fluid  in  these  cavities  constitutes  dis- 
ease :  such  excess  is  due  in  some  instances  to  hypersecre- 
tion of  the  surface  or  the  unloading  of  its  nutrient  blood- 
vessels when  actively  congested  or  inflamed:  in  other  cases 
it  is  a  passive,  dropsical  transudation  of  the  serum  of  im- 
poverished blood.  Thus,  serous  fluids  at  the  base  and 
within  the  ventricles  of  the  brain  are  effused  in  subacute 
meningitis ;  larger  quantities  in  the  same  locations  or 
within  the  arachnoid  are  the  result  of  transudation,  con- 
stituting the  hydrocephalus  or  "  dropsy  of  the  brain"  in 
strumous,  ill-nourished  children.  The  pleural  cavity  may 
be  filled  with  many  pints  of  serous  fluid,  either  of  inflam- 
matory origin,  as  in  pleurisy,  or  a  transudation.  "  hydro- 
thorax."  Pericarditis,  with  effusion,  and  bydropericar- 
dium,  or  **  dropsy  of  the  heart."  are  similarly  jn-oduced. 
Abdominal  dropsy,  known  technically  as  **  hydroperito- 
neum  "  and  "  ascites/'  is  a  collection  of  serous  fluid  in  the 
peritoneal  cavity  consequent  upon  obstructed  portal  circu- 
lation, and  chiefly  secondary  to  disease  of  the  liver.  Serous 
fluid  may  accumulate  in  large  quantity  in  cystic  tumors, 
n<  in  ovarian  dropsy.  Serous  fluid  may  escape  from  the 
blood-vessels  when  the  blood  is  impoverished  or  perverted, 
as  in  Blight's  disease,  and  infiltrate  the  meshes  of  the  sub- 
cutaneous connective  tissue,  producing  a  swollen,  puffed 
appearance  of  the  surface,  which  pits  when  pressed — a 
condition  styled  "oedema."  Fluid  of  serous  consistency 
is  often  discharged  from  the  mucous  lining  of  the  nose, 
throat,  and  air-passages,  either  in  recent  or  chronic  inflam- 
mation ;  serous  diarrhoea  frequently  occurs  in  gastroen- 
teric disorders:  in  Asiatic  cholera,  the  copious  evacuations 
of  serous  fluid  ("rice-water"  stools)  completely  drain  the 
blood,  leaving  it  of  a  pasty,  tarry  consistency.  Serous 
fluid  in  all  such  eases  originates  from  overloaded,  con- 
gested capillaries.  Serous  fluid  is  often  discharged  from 
granulating  wounds  when  the  healing  process  is  feeble. 
Bloody  serum  escaping  from  the  ear  is  a  guide  to  diagnosis 
of  fracture  at  the  base  of  the  skull. 
E.  Darwin  Hudson,  Jr.    Revised  by  Willarr  Parker. 

Serous  Membrane,  in  the  human  body  the  mem- 
branous walls  of  the  arachnoid,  pleural,  pericardial,  and 
peritoneal  cavities,  and  the  investing  membrane  of  the 
testis.  Serous  membranes  in  all  instances,  save  the  peri- 
toneum in  women,  are  closed  sacs,  with  their  opposed  walls 
collapsed  in  contact,  but  lubricated  bj  secreted  serous  fluid, 
so  as  to  permit  of  free  motion.  The  serous  membrane  is 
therefore  a  contrivance  of  nature  to  ensure  the  freedom  of 
the  large  organs  of  the  body  in  the  limited  movements  in- 
cident to  their  functional  activity.  The  brain  is  congested 
by  mental  action  :  is  ana?nric  during  sleep  ;  it  pulsates 
synchronous  with  the  heart:  the  arachnoid  surfaces  per- 
mit these  movements.  The  lungs  of  adults  expand  and 
collapse,  in  health,  between  eighteen  and  twenty  times  per 
minute,  more  often  in  the  child,  and  with  greater  frequency 
in  certain  pulmonary  and  febrile  diseases.  The  heart  of 
the  adult  undergoes  marked  movements  between  seventy 
and  eighty  times  per  minute;  such  constant  movement--  of 
the  lungs  and  heart  are  rendered  easy,  with  a  minimum  of 
friction,  by  the  smoothness  of  the  gliding  surfaces  of  the 
pleural  and  pericardial  sacs  by  which  they  are  surrounded. 
The  variable  conditions  of  the  intestines  as  to  distension 
by  food,  flatulence,  or  faeces,  and  the  intestinal  peristaltic 
action  by  which  the  contents  of  the  bowels  are  moved  on- 
ward, are  guarantied  by  the  reduplicated  structure  of  the 
closed  peritoneal  sac.  The  serous  membrane  is  composed 
of  a  delicate  layer  of  "tessellated"  (tile-like)  epithelial 
cells  upon  a  thin  basement  membrane  of  dense,  impacted, 
inelastic  fibrous  tissue.  It  is  often  closely  adherent  to  ad- 
jacent structures.  In  the  sub-serous  tissues,  or  elastic 
connective  tissue  which  unites  the  membrane  to  contiguous 
parts,  capillary  vessels  freely  ramify,  but  nerves  and  lym- 
phatics have  not  been  demonstrated.  The  diseases  of  serous 
membranes  are  chiefly  inflammatory,  and  often  involve  the 
underlying  invested  organs.  Hence,  they  are  usually  very 
grave.  Acute  meningitis,  acute  pleuritis  when  involving 
the  lung  also — pleuro-pneumonia — pericarditis,  and  peri- 
tonitis,  all  are  attended  with  danger,  and  often  are  fatal. 
E.  Darwin  Hudson,  Jr.    Revised  by  Willard  Parker. 

Ser'pent,  a  musical  wind  instrument  of  brass  invented 
by  Edme  (luillaume  of  Au.xerre  in  1590,  has  a  curvilinear 
form,  is  composed  of  a  mouthpiece,  a  neck,  and  a  tail,  and 
has  six  holes  stopped  with  the  fingers,  with  a  compass  from 
B  flat  below  the  bass  staff  to  G,  the  treble  clef  line. 
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Ser'pentiue,  a  mctamorphic  rock,  essentially  a  hy- 
drous silk-ate  of  magnesia,  which  takes  its  name  from  its 
mottled  colors,  chiefly  yellow  and  green,  thought  to  re- 
semble those  of  the  skins  of  certain  serpents.  It  is  so  soft 
as  to  bo  readily  cut  or  sawed,  is  also  susceptible  of  a  fine 
polish,  and  is  frequently  manufactured  into  vases  and 
other  ornamental  articles.  Serpentine  rocks  occur  in  a 
great  number  of  places  through  New  England  and  down 
the  Alleghany  belt ;  very  beautiful  varieties  are  found  at 
Deer  Islam!,  Me.:  Newburyport,  Mass.;  Montville,  N.  J.; 
Chester  en.,  Pa.,  etc.  Serpentine  also  is  an  important  con- 
stituent of  the  Coast  Mountains,  Cal.  "Verde  antique 
marble"  is  composed  largely  of  serpentine  (green),  min- 
gled with  carbonate  of  lime  (white)  ;  this  is  a  highly-prized 
ornamental  stone,  well  adapted  to  internal  decoration,  but 
losing  its  polish  and  rapidly  decomposing  on  exposure.  One 
variety  of  serpentine  (ehrysotile)  is  made  up  of  flexible  fibres 
of  more  than  silky  fineness  and  lustre;  this  is  sometimes 
called  amianthus,  though  that  name  was  originally  applied 
to  the  finer  varieties  of  asbestos.  J.  S.  Newberkv. 

Serpents.     See  Appendix. 

Serpents,  Poison  of.     See  Poison  of  Serpents. 

Serpent-Worshippers.     See  Ophites. 

Serpookhov',  town  of  Russia,  government  of  Moscow, 
on  the  Nora,  has  a  fine  cathedral  of  the  fourteenth  century, 
and  manufactures  of  linen  fabrics  of  different  descriptions, 
mostly  coarse.  It  is  one  of  the  oldest  towns  of  Russia.  P. 
12,11)6. 

Ser'pula,  a  genus  of  annelides,  worms  with  red  blood, 
and  inhabiting  a  tubular  shell,  which  much  resembles  that 
of  some  mollusks.  They  belong  to  the  family  SerpulidsB. 
There  are  two  beautiful  ctenoid  gills,  which  may  be  pro- 
truded from  the  tube;  and,  though  eyes  are  wanting,  the 
animal  appears  to  have  a  sense  highly  analogous  to  sight. 
Each  tube  is  fitted  with  an  exactly-fitting  stopper,  often  of 
very  beautiful  color. 

Serracapriola,  town  of  Southern  Italy,  province  of 
Fiiggia,  on  a  rugged  height  commanding  magnificent  views 
of  the  adjacent  country,  has  suffered  often  and  severely  from 
earthquakes.     P.  5300. 

Serradifalco9  town  of  Sicily,  province  of  Caltani- 
setta,  at  the  foot  of  Monte  Calvario,  N.  E.  of  Girgenti,  was 
long  a  fief  of  the  family  of  the  same  name,  and  the  late 
duke  of  Serradifalco  has  during  the  present  century  illus- 
trated the  antiquities  of  Sicily  with  great  taste  and  learn- 
ing.    P.  6948. 

Serrano  y  Dominguez  (Francisco),  Duke  de  la 
Torre,  b.  at  San  Fernando,  near  Cadiz,  Spain,  Nov.  10, 
1810,  son  of  Gen.  Serrano  y  Cuenca,  distinguished  in  the 
Spanish  war  of  independence;  entered  the  army  as  a  cadet 
1825;  rose  rapidly  in  military  rank  during  the  Carlist 
wars,  attaining  through  the  favor  of  Queen  Christina  the 
grade  of  generat  of  division  before  he  was  thirty  years  of 
age;  sat  in  the  Cortes  as  deputy  for  Malaga  and  vice- 
president  of  the  chamber  1843 :  became  minister  of  war  in 
the  "  nine  days'  administration  "  of  Lopez  May  11 ;  joined 
Narvaez  in  effecting  the  overthrow  of  the  regent  Kspar- 
tero  July  24 ;  was  again  minister  of  war  for  ten  days 
(Nov.  19—29)  under  Olozaga,  but  withdrew  and  successfully 
intrigued  with  Narvaez  against  the  government;  became 
lieutenant-general  and  senator  1845;  obtained  such  in- 
fluence over  the  young  queen  after  her  marriage  (1840)  as 
to  give  rise  to  much  scandal;  was  appointed  captain-gen- 
eral of  Granada  1*17;  took  part  in  several  short-lived 
ministries  and  in  equally  numerous  revolutions,  figuring 
ultimately  as  a  "  liberal  "  at  the  head  of  the  senatorial  op- 
position ;  was  exiled  Feb.,  1854,  for  participation  in  an 
insurrection  at  Suragossa ;  returned  to  power  in  July  of  the 
same  year  as  an  ally  of  Espartcro  and  O'Donnell ;  became 
captain-general  of  New  Castile;  espoused  the  cause  of  the 
latter  at  the  rupture  of  the  "  Liberal  Union,"  which 
culminated  in  the  coup  d'itat  of  July,  L856;  went  as  am- 
bassador to  Paris  1857 \  received  the  appointment  of  mar- 
shal; was  captain-general  of  Cuba  18(1(1-62,  signalizing 
his  administration  by  the  reannexation  of  Santo  Domingo 
to  Spain,  which  procured  his  elevation  to  a  dukedom  as  a 
grandee  of  the  first  class :  became  captain-general  of  Mad- 
rid June,  1865;  was  president  of  the  senate  1866,  En  which 
year  he  suffered  a  brief  imprisonment  at  Alicante  for  hav- 
ing signed  a  protest  against  the  illegal  prorogation  of  the 
Cortes;  was  exiled  to  the  Canary  Islands  July,  1808, 
when  he  took  part  with  Prim  and  Toprte  in  effecting  the 
revolution  which  drove  Isabella  from  the  throne,  landing 
with  those  generals  at  Cadiz  Sept.  1'.'.  1808 ;  been  me  then- 
lip  on  the  ostensible  head  of  the  go\  eminent  as  president 
of  the  council  of  ministers  and  commander-in-chief  of  the 
army;  was  elected  regent  June  16,  1869;  negotiated  the 
acceptance  of  the  Spanish  crown  by  Prince  Amadeus  of 
Italy,  by  whom  he  was  made  premier  dan.,  1871  j  resigned 
thnt  post  in  July  of  the  same  year;  took  the  field  as  com- 


mander-in-chief against  the  Carlists  Apr.,  1872;  concluded 
with  them  the  convention  of  Amnrevieta  in  May  :  returned 
to  oflicc  as  premier  lor  a  few  months  ;  fled  to  France  soon 
after  the  proclamation  of  the  republic  (Apr.,  187-J),  but 
shortly  returned;  was  made  "chief  of  the  executive"  after 
the  cvttp  d'etat  of  Gen.  Pavia  Jan..  1S74:  again  took  the 
field  against  the  Carlists  with  varying  BUCceSS,  ami  pri- 
vately arranged  with  Martinez  Campos  the  details  of  the 
restoration  of  the  monarchy  in  the  person  of  Alfonso  XII. 
Jan.,  1S75.  Porter  C.  Bliss. 

Serra  San  Bruno,  town  of  Southern  Italy,  province 
of  Catanzaro,  about  20  miles  S.  K.  of  Montcleone,  was  al- 
most totally  destroyed  by  an  earthquake  in  1783.  P.  in 
1874,  5050. 

Serrastrctta,  town  of  Southern  Italy,  province  of 
Catanzaro,  on  the  right  bank  of  the  Coraee,  about  9  miles 
S.  of  Nicastro.     P.  5380. 

Scrravalle  Pistojese,  town  of  Italy,  province  of 
Florence,  on  a  hill  E.  of  Lucca  and  about  4  miles  from 
Pistoja.  The  old  castle  and  two  towers  are  still  standing, 
and  recall  the  fierce  conflicts  for  the  possession  of  this  town 
between  the  rival  republics  of  Florence,  Lucca,  and  Pistoja. 
P.  5574. — SeeRATALLE  is  the  name  given,  from  their  geo- 
graphical position,  to  several  other  smaller  Italian  towns. 

Serravezza,  town  of  Italy,  province  of  Lucca,  about 
22  miles  W.  of  the  city  of  Lucca,  at  the  confluence  of  the 
two  branches  of  the  Serravezza  or  Versilia.  The  fine  mar- 
ble of  the  neighboring  mountains,  especially  that  from 
Monte  Altissimo,  is  here  sawed  and  sent  in  various  direc- 
tions to  market.  Though  good  white  marble  was  quarried 
from  these  mountains  as  early  as  the  time  of  Michelangelo, 
yet  the  superior  quality  now  in  such  great  demand  was  only 
discovered  at  the  beginning  of  the  seventeenth  century.  The 
town  contains  an  active  and  industrious  pop.  of  8900. 

Serto'rius  (Quintus),  b.  about  121  b.  c.  at  Nursia  in 
the  country  of  the  Sabines  ;  distinguished  himself  highly  in 
the  battle  of  Aqua?  Sextia?  (102  b.  c.)  under  Marius,  whose 
fortunes  he  afterward  followed.  He  fought  with  Cinna  at 
the  Colline  gate  in  S?  b.  c.  against  Pompeius  Strabo,  but  he 
did  not  participate  in  the  bloody  massacre  which  Marius  in- 
stituted after  the  capture  of  Rome ;  on  the  contrary,  he  sur- 
rounded and  put  to  death  a  gang  of  about  4000  slaves  whom 
Marius  had  let  loose  on  the  city,  and  who  had  perpetrated 
the  most  horrible  cruelties.  In  82  B.  c.  he  was  sent  to  Spain 
as  proprietor,  but  in  the  same  year  Sulla  returned  to  Home 
from  Asia,  and  the  power  of  the  democratic  party  came  to 
a  sudden  end.  Sertorins  was  outlawed.  Nevertheless, 
although  he  had  only  a  small  army,  he  took  up  the  contest 
against  the  oligarchs  in  Spain,  and  carried  it  on  for  several 
years  with  steadily-increasing  success.  He  gained  the  favor 
of  the  natives,  especially  the  Lusitanians,  who  became  his 
faithful  allies.  Fugitives  from  Rome  gathered  in  his  camp  ; 
in  77  B.  c.  Perperna  joined  him  with  fifty-three  cohorts. 
In  74  B.  c.  he  formed  an  alliance  with  Mithridatcs.  Metel- 
lus  Pius,  whom  Sulla  first  sent  against  him,  was  repeatedly 
defeated,  and  even  Pompey,  who  came  to  Spain  in  76  b.  c, 
achieved  nothing,  and  was  driven  back  across  the  Ebro. 
But  intrigues  and  jealousies  arose  in  Sertorius's  cam]),  and 
in  72  b.  C.  he  was  invited  to  a  banquet  by  Perperna  and 
treacherously  assassinated  at  the  festival.  His  biography 
by  Plutarch  is  very  interesting,  though  more  full  in  its  de- 
scription of  his  personal  character  than  in  its  narrative  of 
his  exploits. 

Sertularia'dea  [pi.],  a  sub-order  of  hydroid  acalephs 
which  are  attached  by  a  peduncle  and  protected  by  a  horny 
ease,  which  forms  a  cup  about  the  head.  It  includes  the  ser- 
tularians  proper  and  the  campanularians.  The  genus  Scr- 
tularia  is  a  typical  one.  There  are  a  great  many  species, 
some  of  them  extremely  beautiful. 

Se'rnin  [Lat.],  a  word  applied  in  two  different  senses 
having  little  real  resemblance  or  analogy,  as  scrum  of  milk 
and  serum  of  blood.  Serum  of  milk  is  WHET  (which  see), 
containing  no  albuminous  matter;  whereas  serum  of  blood, 
the  fluid  part  left  after  the  separation  of  the  coagnlum  from 
Blood  (which  see),  is  a  strong  solution  of  albumen  in  a 
liquid  containing  certain  salts,  neutral  and  alkaline.  The 
total  amount  of  saline  matter  in  the  serum  of  a  healthy 
man  is  somewhat  over  10  per  cent.,  and  there  are  present  ' 
carbonates  and  phosphates  of  soda,  potash,  lime,  and  mag- 
nesia, with  considerable  chloride  of  sodium,  some  chloride 
of  potassium,  and  sulphates  of  soda  and  potash.  The 
amount  of  albumen  is  in  the  neighborhood  of  7  per  cent. 
Both  the  saline  matter  and  the  albuminous  matter  prevent 
the  solution  of  the  blood-globules,  which  are  very  soluble 
in  water  itself,  and  are  attacked  at  once  on  addition  even 
of  a  very  little  water  to  blood.  In  disease,  changes  of  com 
[position  of  the  serum  occur,  and  rapid  methods  of  analysis 
of  blood,  applicable  to  small  quantities,  appear  likely  to  be 
hereafter,  when  perfected,  of  great  value  in  pathology. 

H.  Wrarz. 
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SERVAL— SERVITUDE. 


Ser'val,  an  aniiuiil  (if  the  Felid.-e  or  cat  family,  having 
a  slender  body,  mall  bead,  long  legs,  long  and  Bhaggj 
hair  1 ....  I  ^  spotted  with  dark  brown,  the  general  color  being 
oohrey-yellow,  and  the  lower  parte  white.     It  is  mild  and 

docile",  and  is  abont  three  feel  long  exclusive  of  the  tail, 
which  is  tipped  and  ringed  with  black.     It  is  found  in  the 
0  pari  of  Africa. 
Servant.     See  Master  and  Servant,  by  Pres.  A.  L. 
Ch \ ii v.  S.  T.  1). 

Serve'dO  (Miodel),  usually  known  by  the  Latinized 
name,  Sbbvetdb,  b.  at  Villanueva.  near  Sara 
,  -pain,  in  1509,  son  of  a  notary,  who  sent  him  at  the 
o  nineteen  to  study  law  at  the  University  of  Toulouse, 
France  :  gave  his  attention  principally  to  theology,  in  which 
he  became  very  proficient;  visited  Italy,  and  was  present 
at  the  coronation  of  Charles  V.  at  Bologna  1530_:  travelled 
in  Germany  and  Switzerland:  became  acquainted  with 
many  of  the  Reformers,  and  partially  adopted  their  doc- 
trines; resided  some  months  at  Bale,  where  he  discussed 
theology  with  the  celebrated  Johann  Hussgen  (OEcolam- 
padius),  and  broached  for  the  lirst  time  his  conclusions  ad- 
verse to  the  doctrine  of  the  Trinity  ;  proceeded  to  Stras- 
bourg 15.'.  1  ;  acquainted  himself  with  the  teachings  of  the 
Protestant  divines  Ruhhorn  (Bucer)  and  Oapito;  went 
thence  to  Hagenau,  Alsace,  where  he  published  his  Be 
Triuitatis  Erroribus  (1531)  and  Dialogorum  de  Trinilate 
i;iri  ,/„,,.  ,/,.  Jtutitia  Regni  Christi  Capitula  guaruor 
( 1532),  works  which  embroiled  him  with  both  Roman  Cath- 
olics and  Protestants  :  took  up  his  residence  at  Lyons  under 
the  name  of  "  Michel  de  Villencuve  "  about  1533  ;  studied 
medicine,  and  supported  himself  by  working  as  a  corrector 
of  the  press;  was  at  the  University  of  Orleans  1534;  set- 
tled at  Paris  1535  :  studied  medicine  under  Sylvius  and 
Fernet;  took  the  degree  of  M.  D.  with  high  honors  1536; 
became  an  eloquent  and  popular  lecturer  at  the  university 
on  medical  science  and  mathematics ;  published  a  treatise, 
Syruporum  Uninrsa  Ratio  (1537),  attacking  opinions  of 
Galen  and  of  the  Paris  faculty  of  medicine;  had  about 
this  time  several  conferences  on  theology  with  Calvin,  whom 
he  challenged  to- a  public  discussion  on  the  Trinity,  which 
was  agreed  to,  but.  distrusting  the  consequences,  left  Paris 
secretly  before  the  appointed  day  ;  proceeded  to  Charlieu, 
near  Lyons,  1538  ;  lived  sume  time  at  Avignon  ;  published 
at  Lyons  editions  of  Ptolemy's  Geographia  (1541)  and  of 
the  Bible  (1542)  with  Latin  notes,  which  were  condemned 
as  heretical  by  the  Roman  Catholic  Church;  took  up  his 
residence  in  1543  at  Vienne,  Dauphine,  living  in  the  palace 
of  the  archbishop,  Pierre  Palmier,  a  former  pupil :  carried 
on  with  Calvin,  then  at  Geneva,  an  active  theological  cor- 
respondence, which  resulted  in  a  bitter  quarrel ;  published 
anonymously  his  chief  work.  Ohristianismi  Restitutio  (Vi- 
enne, 1553),  the  authorship  of  which  was  discovered  by 
Calvin  and  made  known  by  him  to  the  Roman  Catholic 
archbishop  of  Lyons,  Cardinal  Tournon.  Arrested  and 
imprisoned  by  the  Inquisition  at  Vienne  at  the  instance  of 
that  prelate,  Servedo  would  probably  have  been  acquitted 
for  lack  of  evidence  had  not  Calvin  supplied  portions  of 
his  correspondence  as  proofs  against  him.  Not  being  vigi- 
lantly guarded.  Servedo  escaped  from  prison  in  disguise 
Apr.  7,  crossed  the  frontier  into  Piedmont,  and  remained 
in  concealment  several  months.  Meanwhile,  his  trial  went 
on ;  he  was  condemned  for  heresy,  and  burnt  in  effigy  at 
Vienne  June  17,  1553.  He  now  resolved  to  go  to  Naples, 
but  by  a  strange  fatality  went  first  in  disguise  to  Geneva, 
when,  his  presence  having  become  known  to  Calvin,  he  was 
arrested,  brought  to  trial  (Aug.  14)  before  the  municipal 
court  on  charges  of  heresy,  sedition,  insult  to  the  Fathers 
of  the  Church,  and  calumny  against  Calvin  and  other 
Protestant  divines  ;  was  forced  to  discuss  doctrinal  points 
with  Calvin,  who  appeared  as  prosecutor  and  drew  up  the 
final  articles  of  accusation,  thirty-eight  in  number:  was 
condemned  to  the  stake,  and,  notwithstanding  the  desire 
of  Calvin  for  a  milder  form  of  death,  was  burned  alive  on 
a  hill  near  Geneva  Oct.  27,  1553.  Lives  of  Servedo  have 
been  published  by  Mosheim  1 1  750 ).  Trcchsel  (1839),  W.  II. 
Drummond  (London,  1S4S),  and  Brunnemann  (1865). 

Porter  C.  Bliss. 
Servetus.    See  Servedo. 

Ser'via  [Slavonian,  Serbia  ;  Turk.  Syrp],  principality 
of  Europe,  tributary  to  Turkey,  bounded  N.  by  the  Aus- 
trian empire,  from  which  it  is  separated  by  the  Save  and 
Danube;  E.  by  Wallaehia  and  Bulgaria  :  S.  by  Macedonia, 
from  which  it  is  separated  by  the  Balkan  Mountains  ;  and 
W.  by  Albania  and  Bosnia.  Area,  16,817  sq.  m.  Pop. 
1,338,505,  of  which  140,000  are  Wallachs,  25,000  gypsies, 
and  15.000  Turks.  The  surface  is  very  mountainous,  being 
covered  W,  by  the  Dinaric  Alps  and  S.  by  the  Balkan 
Mountains,  which  latter  meet  the  Carpathian  Mountains 
on  the  eastern  frontier  at  Orsava,  separated  from  them  by  a 
narrow  cleft,  called  the  Iron  Gate,  through  which  the  Dan- 


ube rushes  along.  The  average  height  of  these  mountains 
is  only  from  2IMI0  to  3000  feet,  and  toward  the  N.  they  open 
into  broad  valleys  sloping  toward  the  Danube  and  the  low, 
level  plains  which  extend  along  its  shores.  The  climate, 
though  rigorous  in  the  highlands,  is  generally  mild  and 
healthy.  Extensive  forests  of  oak  ami  walnut  trees  cover 
the  mountains — that  is,  more  than  one-half  the  surface — 
but  the  excellent  timber  which  these  forests  contain  is  as 
yet  unavailable  on  account  of  the  total  lack  of  means  of 
transportation.  Immense  herds  of  swine  are  fed  in  the 
forests,  and  millions  of  hogs  are  annually  exported.  In 
the  valleys  and  in  the  plains  of  the  Danube  rice,  maize, 
ami  wheat,  flax,  hemp,  and  tobacco,  wine  and  fine  fruits, 
grow  abundantly,  but  agriculture  is  as  yet  in  a  backward 
state.  Iron,  copper,  lead,  and  coal  are  found,  but  no  mines 
are  worked;  all  manufactures  are  confined  to  articles  for 
home  use.     Cap.  Belgrade. 

In  the  early  Middle  Ages,  Servia  formed  an  independent 
kingdom,  powerful  and  flourishing.  But  in  1385  it  was 
conquered  and  subjugated  by  the  Turks,  and  they  soon 
brought  it  into  a  miserable  state.  The  first  rising  of  the 
Servians  against  their  oppressors,  in  1806,  under  Czerny, 
was  successful,  but  not  lasting,  and  the  Turks  took  bloody 
revenge  when  they  again  eaine  into  possession  of  the  coun- 
try. The  second  rising,  in  1814,  under  Miloseh,  proved 
lasting,  and  the  country  is  now  rapidly  progressing  as  an 
hereditary  monarchy  under  the  Obrenovitch  dynasty,  paying 
an  annual  tribute  of  2,300,000  piasters  to  Turkey,  but  with 
a  free  constitution  and  an  independent  government.  The 
strong  sympathy  which  the  Servians  show  for  the  Rus- 
sians, their  co-religionists,  the  inveterate  antipathy  they  feel 
against  the  Turks,  and  the  constant  intermeddling  in  all 
Turkish  affairs  from  the  Russian  side,  led  finally,  in  1876, 
to  a  new  and  bloody  war,  still  pending.  The  Servians  are 
a  Slavonic  tribe,  and  belong  to  the  Greek  Church.  They 
are  a  strong,  well-built,  and  handsome  people,  enthusiastic 
but  industrious,  energetic  but  benevolent,  and  deeply  de- 
voted to  their  fatherland,  their  freedom,  and  their  Church. 
In  the  present  war,  however,  they  have  won  no  laurels  as 
soldiers.  There  is  no  nobility  and  no  proletariat.  Each 
family,  the  father,  the  sons  with  their  wives,  the  children, 
etc.,  remains  together,  forming  a  community  of  which  the 
oldest  member  is  the  chief.  The  estate  is  the  pro], city  of 
the  family,  and  cannot  be  sold.  The  range  of  personal 
property  is  very  limited. 

The  Servian  language,  which  is  spoken  by  about  7,000.000 
people,  living  partly  under  Austrian,  Russian,  and  Turkish 
rule,  partly  independent,  is  the  richest,  softest,  and  most 
melodious  of  all  Slavonian  languages,  and  has  received  con- 
siderable literary  development,  both  in  Servia  proper  and  in 
Dalmatia.  It  contains  a  great  treasure  in  its  ballads,  which 
in  translations  have  traversed  Europe,  and  charmed  all  with 
the  nobleness  of  their  feelings  and  the  beauty  of  their  im- 
agery, at  times  simple  and  distinct,  with  an  almost  Greek 
plasticity,  at  times  dazzling  and  alluring,  with  an  almost 
Oriental  mysticism.  (See  W.  Denton,  Sernia  and  the  Ser- 
vians i  London,  1862);  Elodie  Lawton  Mijatovies,  History 
of  Modern  Sertia  (London,  1874):  Talvi,  Historical  View 
of  the  Languages  and  Literature  qfthi  Slavic  Nations  (New 
York,  1S50) :  St.  Rene  Taillandier,  La  Serbie  an  XIXi. 
Siicle,  Karah  George  et  Miloseh  (Paris,  1S75).) 
Service-Berry.  See  June-Berry. 
Serv'ice  Tree,  the  Pip-ns  domestica,  a  tree  of  Europe, 
Asia,  and  Africa,  of  the  order  Rosacea?,  much  resembling 
the  Medlar  and  Sorb  (which  see).  Its  fruit,  when  over- 
ripened  and  bletted,  is  soft  and  pleasant  to  eat.  It  is  con- 
siderably cultivated.  The  wood  is  very  hard  and  valuable, 
and  is  used  as  a  substitute  for  box.  In  parts  of  North 
America  the  shad  tree  is  called  the  service,  and  in  others 
the  mountain-ash. 

Servites,  a  community  of  Augustinian  friars,  called 
Servants  of  the  Virgin  Mary,  founded  at  Florence  in  1233. 
One  Monaldi  was  their  first  general  and  one  of  their  found- 
ers. They  were  confirmed  in  1255  by  the  pope,  and  in 
1493  a  part  received  a  reformed  rule.  There  is  also  a 
congregation  of  Servite  Tertiaries.  and  there  are  a  few 
houses  of  Servite  nuns.  The  Servites  are  mostly  found  in 
Europe. 

Servitude  [Lat.  serrittts],  the  generic  name  given  by 
the  civil  law  to  the  class  of  rights  which  may  be  held  in  the 
lands  or  other  things  of  another  person,  and  virtually  sy- 
nonymous with  the  "  easement  "  of  the  American  and  Eng- 
lish law.  A  prsedial  servitude  is  a  burden  imposed  upon 
one  piece  of  land,  called  the  servient  estate,  in  favor  of  and 
attached  to  another  tract,  called  the  dominant  estate.  The 
right  accompanies  the  latter  and  the  burden  follows  the 
former  in  their  transfers  from  one  owner  to  another,  until 
terminated  in  some  legal  manner.  Among  the  most  com- 
mon species  are  the  servitudes  of  way,  of  aqueduct,  of  light, 
of  prospect,  of  support  for  walls  or  beams,  of  drip  from 
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eaves,  and  of  pasture.  Prcedial  servitudes  are  divided  into 
rural  and  urban,  depending  upon  the  situation  of  the  lands 
in  the  country  or  in  a  town.  A  personal  servitude  differs 
from  the  prsedial  in  not  being  appurtenant  to  any  domi- 
nant estate,  but  in  being  attached  to  and  held  by  a  person 
who  exercises  the  right  unconnected  with  the  ownership  of 
any  particular  land.  By  some  modern  text-writers  the 
name  is  used  interchangeably  with  "casement."  (See 
Easement.)  John  Norton  Pomeroy. 

Ser/vius  Tul'lius,  the  sixth  king  of  Rome  (578- 
;»:;!  b.  c).  His  history  is  full  of  fables  and  wonderful  tra- 
ditions— his  birth  by  a  female  slave  of  the  queen's  and  the 
god  Vulcan;  his  education  in  the  royal  household  under 
the  special  care  of  the  queen  Tanaquil ;  his  marriage  with 
the  king's  daughter,  and  his  accession  to  the  throne  by 
the  stratagem  of  his  mother-in-law  J  his  death  in  Vicus 
Sceleratus,  thrown  down  by  Tarquin  himself  from  the  stone 
steps  of  the  senate-house,  then  overtaken  and  stabbed  by 
Tarquin's  servants  on  his  way  home,  and  finally  driven 
over  by  the  chariot  of  his  unnatural  daughter,  Tullia,  the 
wife  of  Tarquin.  But  amidst  the  many  mythical  elements 
which  cling  to  his  name  there  are  several  facts,  well  estab- 
lished at  least  in  their  general  outlines,  which  show  that 
his  reign  must  have  been  one  of  the  most  important  pe- 
riods in  the  history  of  Rome.  ITe  gave  a  new  constitu- 
tion, by  which  the  plebeians  became  an  independent  part  of 
tho  nation  equally  with  the  patricians,  and  part  of  that  po- 
litical influence  which  hitherto  had  been  attributed  to  birth 
alone  was  transferred  to  property.  He  completed  the  city 
by  incorporating  with  it  the  Quirinal.  Viminal,  and  Esqui- 
line  hills,  and  surrounding  the  whole  with  a  wall  five  miles 
in  circumference,  which  remained  the  legal  boundary  of  the 
city  up  to  the  time  of  the  emperors.  Finally,  he  formed 
an  alliance  with  the  Latins,  by  which  Rome  and  the  cities 
of  Latium  became  the  members  of  one  great  league,  which 
was  consecrated  by  the  erection  of  a  temple  of  Diana  on  the 
Aventine,  where  the  Romans  and  the  Latins  worshipped  in 
common. 

Ses'ame  [Gr.  trr^ifiTi ;  Arab.  »mmm],  the  Benne- 
Plant  of  our  Southern  States  (Seaamum  rntlicum),  belong- 
ing to  the  order  Pedaliness,  sometimes  annexed  to  the 
Bignoniaceffl.  There  are  several  varieties,  which  have 
been  regarded  as  species.  They  are  annual  Oriental  plants, 
now  naturalized  in  most  warm  climates.  Sesame  was 
probably  brought  to  the  U.S.  by  slaves  from  Africa.  Its 
rich  oily  seeds  are  prized  by  the  negroes,  who  also  make  a 
thick  gelatinous  drink  of  the  leaves,  which  is  very  bland 
and  useful  in  diarrhoeas.  The  seeds  can  be  made  to  yield 
half  their  weight  in  oil,  which  is  in  some  respects  better 
than  olive  oil.  It  is  locally  known  as  tilsced  and  oilseed. 
The  oil  is  called  oil  of  Benne  and  Gingilie  oil.  Sesame 
fully  deserves  attention  as  a  regular  crop  in  this  country. 
It  docs  well  about  Philadelphia. 

Sesame-Grass,  the  Tripaacum  dactyloidea,  a  large 
grass  of  the  Atlantic  U.  S.,  from  New  Jersey  southward, 
with  broad  leaves  and  a  solid  stem,  like  that  of  Indian 
corn  or  sugar-cane,  which  it  somewhat  resembles.  It  is 
very  coarse,  and  in  the  North  is  not  valued,  but  in  parts 
of  the  South  and  in  the  West  Indies  and  Mexico  is  used  as 
fodder. 

Ses'amoid  Bones  [so  called  from  their  supposed  re- 
semblance to  a  sesame-seed],  bones  developed  in  the  ten- 
dons of  muscles,  and  found  both  in  man  and  the  lower 
animals.  The  most  familiar  example  is  the  patella  or 
knee-pan.  They  do  not  belong  to  the  vertebral  append- 
ages proper,  but  to  the  sclero-skeleton. 

Se'sia,  an  interesting  genus  of  hawk-moth  (Sphin- 
gid;e)  of  a  mimetic  type,  resembling  the  bees  in  form. 
Tho  U.  S.  have  several  species,  called  clear-wings  or  bee- 
moths. 

Sesos'tris,  the  name  of  a  king  of  Egypt,  according 
to  Manetho  the  third  monarch  of  the  twelfth  dynasty. 
According  to  popular  tradition,  all  the  boys  born  on  tho 
same  day  as  Sesostris  were  brought  up  with  him,  and  he 
grew  to  the  great  size  of  four  cubits  three  palms  and  two 
digits,  «»r  more  than  seven  and  a  half  feet  high.  Tho 
youths  educated  with  him  became  afterward  his  most  de- 
voted friends  and  ministers.  On  his  accession  to  the  throne 
he  divided  Egypt  into  thirty-six  nomes,  and  then  departed 
with  a  vast  army  for  the  conquest  of  the  world,  and  is  said 
in  nine  years  to  have  conquered  the  w hide  of  Asia  and  Europe 
as  far  as  Thrace.  In  the  S.,  Libya.  .Ethiopia,  and  Arabia 
wero  subdued  by  his  arms.  To  record  his  exploits  he  placed 
tteles  or  tablets  to  mark  his  power,  and  on  those  of  tho  war- 
like nations  were  engraved  emblems  of  the  male,  and  on  those 
of  effeminate  countries  of  the  female  se\.  Some  of  these 
tablets,  according  to  Strabo.  existed  at  the  Uah-el-Mandeb, 
recording  his  victories  over  the  Ethiopians  nnd  Troglodytes. 
Ho  did  not,  however,  advance  bo  far  S,  as  the  so-called 


Cinnamon  Land.  After  his  wars  he  devoted  his  attention 
to  the  protection  and  improvement  of  Egypt,  which  he  in- 
tersected with  canals  to  prevent  the  incursions  of  cavalry, 
partitioned  the  country  into  fields,  and  imposed  a  land-tax 
on  all  except  those  belonging  to  the  temples*  He  also 
raised  the  great  wall  on  the  E.  of  Egypt,  along  the  edge 
of  the  desert  by  Heliopolis.  1500  stadia,  or  1*7  Roman 
miles.  It  was  built  of  sun-dried  bricks.  Sesostris  is  also 
said  to  have  had  a  fleet  of  400  sail  in  the  Mediterranean  and 
the  Arabian  Gulf.  The  temples  of  Iygypt,  100  in  number, 
he  is  said  to  have  built,  and  to  have  erected  obelisks  about 
ISO  feet  high,  and  made  a  boat  L'sti  cubits  long  to  the  god 
of  Thebes.  His  public  works  were  said  to  have  been  ex- 
ecuted by  prisoners  of  war  reduced  to  slavery  for  the  pur- 
pose. His  triumphs  were  signalized  by  making  the  cap- 
tive monarchs  drag  his  car,  but  his  life  was  embittered  by 
the  treason  of  his  brothers,  who  endeavored  to  burn  him  in 
a  house,  from  the  blazing  chambers  of  which  he  only  es- 
caped by  the  sacrifice  of  two  of  his  children  thrown  on  the 
burning  embers,  and  by  walking  over  their  bodies.  In  his 
old  age  he  became  blind,  and  finally,  in  disgust  of  life, 
put  an  end  to  his  existence,  and  was  honored  by  tho 
priests  as  second  only  to  Osiris.  The  name  of  Sesostris  is 
that  of  no  Egyptian  monarch  hitherto  discovered  on  the 
monuments,  and  the  exploits  attributed  to  him  do  not 
agree  with  thoso  of  any  monarch  of  the  twelfth  dynasty, 
the  power  of  which  did  not  extend  beyond  the  peninsula 
of  Sinai.  It  is,  however,  evident  that  the  scenes  repre- 
sented on  the  temples  and  the  exploits  of  Rameses  II.  and 
other  monarchs  of  the  eighteenth  and  nineteenth  dynas- 
ties had  become  interwoven  into  the  legendary  history  of 
Sesostris,  and  that  the  monarch  most  like  him  was  Ra- 
meses  II.  In  some  papyri  the  name  of  Rameses  has  been 
found  shortly  written  as  Scau,  the  root  of  the  name  Sesosis 
or  Sesoosis,  sometimes  given  by  the  Greeks  as  the  equiv- 
alent of  Sesostris.  Rameses  II.  also  boasts  on  the  mon- 
uments that  he  had  constructed  public  works  by  means  of 
his  prisoners  of  war,  and  captive  chiefs  are  seen  ignoinin- 
iously  tied  under  his  chariot,  which  files  of  prisoners  ap- 
pear to  drag  along.  The  name  of  Rameses  II.  is  also 
found  on  the  great  wall  of  the  eastern  frontier  attributed 
to  Sesostris,  and  tablets  recording  his  campaigns  in  North- 
ern Syria  are  found  in  the  passes  of  the  Nahr-el-Kelb.  as 
mentioned  by  Herodotus.  Even  the  lion  which  is  said  to 
have  accompanied  Sesostris  in  his  campaigns  is  found  on 
the  monuments  following  Rameses  II.  Although  the  ex- 
ploits of  this  monarch,  elevated  to  the  rank  of  a  hero  by  the 
Egyptian  scribes,  did  not  extend  beyond  the  Orontcs,  the 
more  extended  campaigns  of  Thothmes  III.  gave  rise  to 
the  reported  conquest  of  the  whole  of  Asia,  while  the  mon- 
uments found  at  Nymphi,  near  Smyrna,  and  elsewhere,  had 
been  attributed  by  popular  report  to  Sesostris,  although 
they  were  not  of  Egyptian  origin.  The  legendary  height 
of  the  monarch  is  also  said  to  correspond  with  the  propor- 
tions of  some  of  the  figures  of  these  slabs,  and  to  have 
given  rise  to  the  traditionary  but  by  no  means  impossible 
stature  of  the  Egyptian  hero.  The  conquest  of  Libya  may 
have  been  derived  from  the  defeat  of  the  Libyans  in  the 
reigns  of  Meneptah  and  Rameses  III.  by  these  monarchs, 
and  the  incorporation  of  the  vanquished  people  in  tho 
Egyptian  territory.  S.  BiRcn. 

Ses'sa  Aurun'ca  [anc.  StteaBo],  town  of  Southern 
Italy,  province  of  Caserta,  on  the  crater  of  an  extinct  vol- 
cano about  6  miles  from  the  Tyrrhene  Sea.  Sucssa  was  a 
conspicuous  city  of  the  Auronians  or  Auruncians  as  early 
as  -lis  n.  c.,  and,  judging  from  the  position  of  important 
architectural  remains  of  a  very  remote  period,  antiquarian b 
and  geologists  are  of  opinion  that  the  town  was,  in  part  at 
least,  buried  by  a  volcanic  eruption.  .Medals,  bronzes,  and 
inscriptions  of  interest  have  also  been  found  here.  Tra- 
dition says  that  St.  Peter  laid  the  foundation  of  the  Chris- 
tian church  here,  but  there  is  no  certain  account  of  a  bifihop 
of  Suessa  before  the  beginning  of  the  fifth  century.  The 
present  town  is  poorly  built,  but  is  furnished  with  cafes 
and  tolerable  inns.  The  weekly  market  is  very  animated. 
P.  20,708. 

Sester'tius  [Lat.  for  srmia  ferftus,  "two  and  one-half;" 
it  was  once  worth  two  and  a  half  aetee  :  sec  As],  in  ancient 
Rome,  a  silver  or  bronze  coin  worth  one  fourth  part  of  a 
denarius.  Originally,  it  was  worth  two  and  a  half  asses, 
but  in  later  times  four  asses  made  one  sestertius,  and  the 
coin,  originally  of  silver,  was  struck  in  fine  bronze.  The 
SkstekTH'M  was  a  money  of  account  equal  to  1000  sestertii] 
but  it  was  never  coined.  The  value  of  the  sestertius, 
roughly  stated,  was  from  one  and  a  half  t<>  fiveoents  of  Our 
money,  for  the  value  declined  greatly  after  the  downfall  of 
the  republic. 

Ses'to  Fiorenti'no,  town  of  Italy,  province  of  Flor- 
ence, about  5  miles  from  the  city  of  Florence.  This  town 
is  formed  of  several  fractions  or  parishes,  the  most  con- 
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lWe  containing  about  6000  inhabitants.     In  the  parish 

.,.  famous  manufactory  of  porcelain  known 
„.  Iiocciu  nr  Mmitfniinm  Ginon.     Tins  establishment 
ww   founded  bj  the  marquis  Carlo  Sinori  in  1735,  and  is 
therefore  coeval  with  the  celebrated  manufaetory  of  Sevres. 
Th|.  (  iduced    here   are  very   beautiful.     P.  of 

ci. Milium''.   I  3,  !■'.  • 

Ses'to  san  Giovan'ni,  or  Sesto  di  Jlonza,  town 
of  Italy,  province  of  .Milan,  about,  halfway  between  the 
oitj  of  Milan  and  the  town  of  Monza.  It  is  a  favorite  site 
for  villas,  and  the  land  here  sells  at  very  high  prices.  P. 
Sesto  I  Lai.  Sexto  ah  iiroi  lapidt)  is  a  namecomraon 
to  many  other  Bmall  towns  in  Italy. 

Ses'tri  Levan'te  [anc.  Segeeta  TYowKortim],  town  of 
[toly,  province  of  Genoa,  on  a  tongue  of  land  about  five 
miles  from  Chiavari.  The  views  from  this  point  are  almost 
unrivalled  in  beauty  even  on  this  coast,  so  famed  for  its 
. ,  and  the  climate  is  no  less  charming.  The  harbor 
is  weli  protected,  and  receive?  about  500  casting-vessels 
annually,  besides  the  many  employed  in  fisheries.  P.  of 
entire  commune,  8800. 

Ses'tri  l'onen'te,  town  of  Italy,  province  of  Genoa, 
beautifully  situated  on  the  Beashore  about  5  miles  W.  of 
Genoa.     It  enjoys  a   delicious  climate,  and  is  a  favorite 

B ier  resort  of  the  Genoese  aristocracy,  many  of  whom 

have  superb  \  illas  here.    The  inhabitants  of  Sestri  Ponente 
are  extensive!)  engaged  in  shipbuilding,  and  are  otherwise 
verj  industrious.     P.  of  commune,  9600. 
Sestus,  or  Sestos.     See  Abydus. 
Set,  or  Typhon.     See  Typhon,  by  S.  Birch,  LL.D. 
Sc'te  Lago'as  ["seven  lakes,"  so-called  from  their 
number],  a  collection  of  lakes  in  Brazil,  situated  on  the  N. 
ton  of  the  Sena  da  Melgueira,  province  of  Matto  Grosso, 
and  the  sources  of  the  Paraguay  (which  see). 

Set"Off,  in  law,  is  a  cross-demand  existing  in  favor  of 
a  defendant  which  in  certain  actions  and  under  certain 
conditions  may  be  interposed  as  a  defence,  and  either 
partly  or  wholly  defeat  a  recovery  by  the  plaintiff,  or  even 
result  in  a  recovery  against  him.  This  species  of  defence 
was  unknown  to  the  common  law,  and  was  first  authorized 
by  the  English  statutes  2  Geo.  II.  ch.  22,  ?  13,  and  8  Geo. 
II.  ch.  24.  j*  4,  which  have  been  substantially  re-enacted  in 
the  several  States  of  this  country.  The  original  statute 
only  permitted  a  set-off  in  the  case  of  mutual  "debts." 
The  use  of  this  technical  word  restricts  the  set-off  to  ac- 
tions brought  for  the  recovery  of  a  fixed,  certain  sum  of 
money  due  upon  a  contract,  and  the  demand  in  favor  of 
the  defendant  must  be  of  the  same  nature.  There  can  bo 
no  set-off  of  unliquidated  damages  resulting  from  the 
breach  of  contracts,  but  only  of  those  claims  the  amount 
of  which  has  been  ascertained  and  settled  by  the  promise 
itself,  whether  that  promise  be  express  or  implied.  The 
debts  must  also  be  mutual,  and  due  to  the  parties  in  the 
same  right.  Under  the  American  statutes  a  set-off  may  be 
interposed  in  two  different  cases:  (1)  Where  the  cross-de- 
mands accrued  in  favor  of  the  actual  parties,  the  plaintiff 
and  the  defendant;  and  in  such  an  action,  if  the  defend- 
ant's claim  is  the  greater  of  the  two,  he  will  not  only  de- 
feat the  plaintiffs  recovery,  but  will  recover  a  judgment 
for  the  excess.  (2)  AVhere  the  cross-demands  originally 
accrued  in  favor  of  persons  who  are  not  both  the  parties 
to  the  action,  as,  for  example,  where  the  plaintiff  is  an  as- 
signee of  the  demand  in  suit,  and  the  defendant's  claim  is 
against  the  assignor.  Under  these  circumstances,  the  set- 
off can  only  avail  as  a  partial  or  total  defence;  no  judg- 
ment for  any  excess  can  be  recovered  by  the  defendant, 
since  the  plaintiff  is  not  his  debtor.  Judgments  held  in 
the  same  right  may  also  be  set  off,  sometimes  on  motion, 
in  the  discretion  of  the  court.  Courts  of  equity,  acting 
upon  the  analogies  of  the  statute,  have  created  an  "  equi- 
table set-off"  broader  and  more  comprehensive  than  that 
administered  by  the  courts  of  law.  The  reformed  Ameri- 
can procedure  has  greatly  expanded  and  liberalized  the 
doctrine  of  set-off  by  tin-  "counter-claim"  which  it  has 
introduced,  and  which  has  also  been  adopted  by  the  new 
English  procedure.  John  Norton  Pomeiioy. 

Se'ton  [Fr.  »(lon,  from  the  Lat.  seta,  a  "bristle"],  in 
surgery,  a  twist  of  silk  or  a  pieee  of  leather,  india-rubber, 
or  other  material  passed  through  a  fold  of  skin  and  beneath 
the  subcutaneous  tissue  for  the  purpose  of  exciting  sup- 
puration. Its  action  may  be  derivative,  or  it  may  tend  to 
promote  a  salutary  adhesive  inflammation.  The  use  of 
vet. ins  is  less  common  than  formerly,  but  they  nevertheless 
often  serve  a  very  useful  purpose.  They  are  much  em- 
ployed in  veterinary  practice. 

Seton  I  Ki.iz.viu.ru  Ann  Bayley),  b.  in  Xew  York  City 
Aug.  28,  1771:  married  William  Seton  about  1794.  and  on 
his  death  at  Pisa  1804,  returned  to  Xew  York  :  joined  the 
Roman  Catholic  Church  Mar.  14, 1805  ;  conducted  a  school 


at  Baltimore  1805-08,  and  with  her  sisters-in-law,  Harriet 
and  I  eeilia  Seton,  took  the  veil  as  Sisters  of  Charity  Jan.  1, 
1809,  at  Emmittsburg,  Md.,  being  the  first  members  of  that 
order  in  the  U.  S.  A  conventual  establishment  was  opened 
at  Emmittsburg  July  30,  1812,  with  "Mother  Seton"  as 
superior-general.  The  new  order  took  charge  of  orphan 
asylums  at  Philadelphia  1814,  and  at  New  York  1817.  in 
which  year  it  was  incorporated  by  the  legislature  of  Mary- 
hind.  At  the  death  of  the  foundress,  at  Emmittsburg  Jan. 
4.  1821,  there  were  50  members.  In  1869  there  were  in  the 
1 .'.  B.  95  houses  and  more  than  1000  Sisters  of  Charity. 

Seton  (Samuel  Worthihgtoh),  b.  in  New  York  City 
Jan.  23,  1789;  engaged  in  mercantile  life,  and  was  teller 
of  a  bank  when  in  1S27  he  was  chosen  agent  of  the  Public 
School  Society,  and  thenceforward  devoted  himself  to  the 
promotion  of  popular  education.  Upon  the  establishment 
of  the  board  of  education  (1853)  he  was  appointed  assistant 
superintendent,  and  retained  that  position  through  life.  He 
was  also  zealous  in  the  organization  and  management  of 
Sunday  schools.     D.  in  New  York  Nov.  20,  1869. 

Set'ta,  town  of  West  Africa,  dominion  of  Dahomey, 
in  a  very  fertile  and  well-cultivated  district,  has  about 
9000  inhabitants. 

Settembri'ni  (Loigi),  b.  at  Naples  in  1812;  was  ap- 
pointed professor  in  the  lyceum  of  Catanzaro  at  the  age  of 
twenty-three,  but  becoming  compromised  in  political  affairs, 
was  arrested  in  1S39  and  imprisoned  at  Naples.  Being  set 
at  liberty  in  IS  12,  he  gave  private  lessons  in  literature 
until  1848,  publishing  in  the  mean  time  his  bold  Proteeta 
,/,'  Popoli  <l>  lie  Due  Sicilie.  In  1848  he  held  an  important 
post  in  the  ministry  of  public  instruction  :  .May  lii,  1849, 
the  reaction  having  triumphed,  was  arrested  and  thrown 
into  the  prison  of  San  Stcfano,  where  he  occupied  himself 
in  translating  the  works  of  Lucian  into  Italian.  On  his 
release  he  devoted  himself  wholly  to  literature,  and  pub- 
lished in  2  vols,  his  course  of  Zezioni  ili  Storia  ihlln  Let- 
teratura  Italiana,  a  work  very  popular  in  Southern  Italy, 
notwithstanding  many  defects.  In  1S73  he  was  appointed 
senator  of  the  kingdom  of  Italy.     D.  Nov.  4,  1876. 

Set'ter,  a  hunting-dog  of  a  breed  apparently  inter- 
mediate between  the  pointer  and  the  spaniel.  This  dog 
was  formerly  trained  to  sit  or  drop  when  marking  down 
game,  but  at  present  it  stands  at  its  work  like  a  pointer. 
There  are  several  distinct  strains,  as  the  Irish,  the  Rus- 
sian, and  the  English  setters,  and  of  late  there  are  several 
new  stocks  which  are  highly  prized.  Notable  among  these 
are  the  Macdona  and  the  Laverack  setters.  The  colors 
vary,  but  a  liver  color  is  a  favorite  one. 

Setting-Machines  for  Type.  See  Printing,  by 
W.  S.  Paterson. 

Set'tlement,  in  law,  the  right  which  an  individual 
acquires  to  parochial  assistance  in  that  parish  or  district 
to  which  he  legally  belongs,  and  in  which  he  is  said  to  have 
the  settlement.     (See  Pauperism.) 

Settlement  of  Property.  See  Marriage,  by  Prof. 
J.  N.  Pomeroy,  LL.D. 

Sil  ii  dial,  town  of  Portugal,  province  of  Estremadura, 
on  the  Bay  of  Setubal,  20  miles  S.  of  Lisbon,  has  an  ex- 
cellent harbor,  lined  with  broad  and  convenient  quays  anil 
defended  by  five  forts.  It  is  an  old  town,  surrounded  by 
walls,  but  it  is  well  built,  airy,  and  clean.  It  is  the  chief 
seat  of  the  Portuguese  salt-trade,  and  has  also  a  very  ex- 
tensive trade  in  wine.  Considerable  pilchard  fisheries  are 
carried  on.     P.  about  15,000. 

Sevasto'pol,  or  Sebastopol,  near  the  S.  W.  ex- 
tremity of  the  Crimean  peninsula  in  the  Black  Sea,  was 
the  great  naval  station  of  Russia  in  that  sea.  The  road- 
stead and  the  harbor,  and  the  extensive  establishments 
connected  with  them,  formed  the  most  important  features 
of  the  place.  Itwas  a  Tartar  village  {Akhtiar)  until  17S0, 
when  the  Russian  government  commenced  the  work  of  es- 
tablishing here  its  naval  arsenal.  The  great  harbor-forti- 
fications which  existed  at  the  period  of  the  siege  were 
planned  in  1834,  and  simultaneously  land  defences;  which 
latter,  however,  had  not  been  constructed  when  (Sept., 
1S54)  the  allied  armies  of  England  and  France  established 
themselves  before  the  place  and  the  memorable  siege  com- 
menced. Every  effort  was  then  made  to  increase  the 
strength  of  existing  intrenchments,  and  the  process  con- 
tinued part  passu  with  the  siege.  The  "bastions"  (of 
earth)  mentioned  in  accounts  of  the  siege  had  been  pre- 
viously thrown  up.  The  connecting  lines  had  not  the 
strength  of  ordinary  field  fortification,  the  scarcity  of  earth 
preventing  the  excavation  of  ditches  except  about  the  bas- 
tions and  other  points  of  support  (e.a.the"  MalukofT,"  orig- 
inally a  stone  tower;  the  Redan,  an  earthwork,  etc.).  To 
compensate  for  want  of  ditches  every  imaginable  and  prac- 
ticable expedient  to  render  access  difficult  was  resorted  to. 
These  defences,  based  upon  a  matured  plan  of  permanent 
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fortification,  and  having  some  of  its  features,  combined 
therewith  the  characteristics  of  lines  of  fieldworks  and 
those  of  the  siegeworks  always  resorted  to  by  a  besieged 
garrison,  but  yet  differed  from  all  these  and  from  all  others 
previously  employed,  owing  to  peculiarities  of  site  and  cir- 
cumstances, to  the  skill  of  the  engineer,  and  to  the  indom- 
itable resolution  of  the  defenders.  Though  compressed 
into  comparatively  small  linear  space,  their  real  magni- 
tude was  enormous,  5000  or  6000  men  being  at  some 
periods  daily  engaged  on  them,  and  the  labor  being  unin- 
termittcd  during  the  eleven  months  of  the  siege.  The 
garrison  during  this  period  (always  in  free  communication 
with  the  external  forces  by  which  it  was  replenished)  was 
usually  about  30,000  men;  the  number  of  guns  mounted 
;it  the  final  assault  is  said  to  have  been  800,  several  times 
that  number  having  been  rendered  unserviceable  in  the 
course  of  the  siege,  which  lasted  eleven  months  (Oct., 
1854-Sept.,  1855).  The  Russian  loss  in  the  defence  was 
84,000  men.  (  Todleben.)  The  forces  actually  engaged  were, 
during  the  later  months  of  the  siege,  about  as  follows: 
French,  120,000;  English,  27,000;  say,  147,000  men.  The 
Sardinians  (5000)  and  Turks  are  not  included,  as  they 
were  not  directly  engaged  in  the  siege.  The  former,  how- 
ever, and  a  portion  of  the  Turkish  force,  were  indirectly 
"engaged,"  inasmuch  as  they  helped  to  hold  the  base 
(Balaklava)  and  communications  of  the  besiegers.  The 
French  loss  was  44,500  (JViel)  ;  hence  the  total  loss  of 
allies  must  have  been  about  60,000.  The  total  loss  of  be- 
sieged and  besiegers  must  have  been  nearly  150,000  men. 

The  fortifications  and  naval  establishments  were,  after 
the  capture,  destroyed  by  the  allies,  and  by  the  Treaty  of 
Paris,  which  terminated  the  war,  Russia  was  debarred 
from  maintaining  a  naval  force  in  the  Black  Sea  beyond  a 
fixed  and  very  limited  magnitude.  By  the  stipulations  on 
this  point  of  that  treaty  Russia  in  1870  asserted  her  inten- 
tion no  longer  to  be  bound.  P.  before  the  siege,  40,000,* 
now  about  10,000.     (See  Todleben.)       J.  G.  Barnaiid. 

Sevastopol,  p. -v.  and  tp.,  Door  co.,  Wis.,  on  Green 
Bay.     P.  326. 

Seven  Dolors  of  the  Virgin  3Iary,  Festival  of, 
the  Friday  next  preceding  Palm-Sunday.  This  celebration 
was  fixed  by  Benedict  XIII.  in  1725.  The  Seven  Dolors 
were — the  prophecy  of  St.  Simeon;  the  journey  to  Egypt; 
the  losing  of  Jesus  at  Jerusalem  ;  the  sight  of  the  Lord 
bearing  the  cross;  the  Lord  upon  the  cross ;  the  piercing 
of  his  side  with  the  holy  lance  ;  and  the  burial. 

Seven  Mile,  p. -v.  and  tp.,  Butler  co.,  O.,  on  Cincin- 
nati Richmond  and  Chicago  R.  It.     P.  220. 

Seven-Mile  Creek,  tp.,  Juneau  co.,  Wis.     P.  825. 

Seven  Pines,  Battle  of.    See  Fair  Oaks. 

Seven  Sages  (or  Wise  Men)  of  Greece,  The,  ac- 
cording to  most  authorities,  were  Bias,  Chilon,  Cleobulus, 
Periander,  Pittacus,  Solon,  and  Thales,  but  the  names  are 
variously  given.  In  fact,  the  selection  of  seven  names  from 
among  the  sages  of  ancient  Greece  is  a  purely  arbitrary 
one.  .Many  aphorisms  in  prose  and  verse,  chiefly  practical 
observations  for  the  regulation  of  life,  have  come  down  to 
us  as  the  work  of  these  and  other  wise  men  of  the  ante- 
philosophic  period  of  Greece.  These  have  been  collected 
in  Orelli's  Opuacula  Qraecorum  Veterum  tSententioaa  tt  Mu- 
ralia  ( vol.  i.  pp.  138  seq.). 

Seven  Sleepers,  The,  according  to  an  old  tradition, 
were  seven  Christian  brothers  of  Ephesus  who  in  251  A.  D., 
during  the  persecution  of  Deeius,  took  refuge  in  a  cave,  the 
entrance  of  which  was  walled  up  by  the  heathens  in  order 
to  starve  the  young  men.  They,  however,  slept  200  years, 
or  till  447  A.  D.,  when  they  awoke.  They  were  finally 
brought  to  Ephesus,  to  the  great  edification  of  the  faithful. 
The  Roman  Catholic  Church  commemorates  them  on  July 
10,  but  the  legend  is  older  than  the  Church  itself,  and  is 
found  in  various  forms  in  the  folk-lore  of  the  East. 

Seventeen-Year  Locust.  See  Cicada,  and  also 
Loci  9  r. 

Seventh,  in  music,  an  interval  comprising  six  degrees 
of  the  diatonic  scale.     (See  Interval.) 

Seventh-Day  Adventists*     See  Adventists. 

Seventh-Day  Baptists,  a  denomination  of  Christians 
formerly  called  Sabbatarians.  They  hold  to  the  immersion 
of  adult  believers,  and  also  to  the  observance  of  the  seventh 
d;iv  of  the  week  as  the  Sabbath.  Traces  of  this  peculiar 
practice  among  some  of  the  early  Reformers  are  not  few. 
The  Sabbatarians  began  to  attract  attention  in  England 
about  the-  time  of  the  Commonwealth.  In  1050  they  as- 
sumed a  dciiominntional  form  in  tlu.it  country.  The  first 
Sabbatarian  church  in  America  was  organized  at  Newport, 
l!.  I.,  in  1005,  under  the  care  of  Stephen  Mumford.  In 
1871  they  left  tho  Baptist  denomination.  In  1818  they  as- 
sumed their  present  name.  In  the  U.  S.  they  number  about 
10,000  members,  support  one  university  (at  Alfred,  N.  Y.), 
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a  number  of  academies  and  periodicals,  a  tract  and  publica- 
tion society,  and  a  missionary  organization.  In  England 
they  are  at  present  few  in  number. — Seventh-Day  Bap- 
tists (German),  a  small  sect  which  in  1728  seceded  from 
the  Dunkers  of  Pennsylvania,  and  established  at  first  a  sol- 
itary, and  then  a  conventual,  life  at  Ephruta,  Lancaster  co., 
Pa.  They  hold  a  part  of  their  property  in  common,  adopt 
the  Capuchin  habit  and  a  system  of  monastic  names,  and 
recommend,  but  do  not  absolutely  require,  celibacy.  At 
present  their  leading  establishment  is  at  Simwhill,  Frank- 
lin co.,  Pa.  They  are  few  in  number.  Their  founder  was 
Conrad  Beissel.  (See  A  General  History  of  '/>■  Sabbatarian 
ChurcheSj  by  Mrs.  Tamar  Davis  (1851).) 

Seventy-First,  tp.,  Cumberland  eo.,  X.  C.     P.  1184. 

Seventy-Six,  tp.,  Muscatine  co.,  la.     P.  959. 

Seventy-Six,  tp.,  Washington  co.,  la.     P.  410. 

Seven  Wonders  of  the  World,  The,  are  variously 
given,  but  more  generally  as  follows :  the  Colossus  of 
Rhodes,  Diana's  temple  at  Ephesus,  the  Mausoleum  at 
Halicarnassus,  the  Pyramids,  the  Pharos  at  Alexandria, 
the  Hanging  Gardens  at  Babylon,  and  the  Olympian  Zeus. 
Each  is  noticed  under  its  alphabetical  head. 

Seven  Years'  War  (1756-0o).  Maria  Theresa  could 
not  forget  the  loss  of  Silesia.  It  had  been  taken  from  her 
by  an  insignificant  power,  to  which  the  house  of  Austria 
was  not  used  to  pay  any  regard,  and  her  attempts  at  re- 
buking this  audacity  had  failed  signally  in  the  first  and 
second  Silesian  wars.  She  was  fully  determined  on  crush- 
ing— or  at  least  humiliating — the  house  of  Brandenburg, 
and  since  the  Peace  of  Aix-la-Chapelle  I  1  7  is  |  her  generals 
had  been  busy  in  reorganizing  and  increasing  the  Austrian 
armies  and  her  diplomats  in  forming  alliances  against 
Prussia.  The  czarina  of  Russia,  Elizabeth,  was  willing; 
she  knew  that  Frederick  II.  used  to  make  her  amorous 
aberrations  the  favorite  subject  of  his  sarcasms.  But  with 
respect  to  France,  the  hereditary  enemy  of  Austria  and  just 
now  at  war  with  England,  the  former  ally  of  Maria  Theresa, 
the  difficulties  seemed  almost  insurmountable.  Neverthe- 
less, when  George  II.  concluded  an  alliance  with  Prussia 
Jan.  16,  1750,  in  order  to  secure  his  Hanoverian  possessions 
against  a  French  invasion,  and  when  Maria  Theresa  stooped 
to  write  a  letter  to  Madame  de  Pompadour,  calling  her 
Ma  <hi-re  cousine.  Prince  Kaunitz  succeeded  in  forming  an 
alliance  between  France  and  Austria  (May  1,  1750).  With 
other  powers  also  the  negotiations  were  promising  and 
nearly  ripe.  Sweden,  whose  possessions  in  Northern  Ger- 
many were  now  confined  to  Stralsund  and  the  island  of 
Kiigen,  demanded  only  money  to  make  a  descent  upon 
Pomerania,  and  France  declared  herself  willing  to  pay  : 
and  in  Saxony  the  elector  was  found  so  exasperated  at 
Prussia  that  he  even  came  forward  with  a  proposal  of  play- 
ing the  traitor — of  alluring  the  Prussian  king  into  Bohe- 
mia by  a  feigned  neutrality,  and  then  throwing  an  army 
into  his  rear  to  cut  off  his  lines  of  retreat  and  communi- 
cation. Frederick  II.  knew  of  all  these  plans,  and  when 
he  saw  that  war  was  unavoidable  he  fell  at  once,  without 
anv  declaration  of  war,  upon  Saxony  with  an  army  of 
60,'OGO  men  (Aug.,  1756),  took  Dresden  Sept.  10.  shut  up 
the  Saxon  army  of  18,000  men  in  its  camp  between  Pirna 
and  Kiinigstein.  defeated  the  Austrian  army  under  Browne, 
who  from  Bohemia  hastened  to  the  support  of  Saxony, 
at  Lobositz  (Oct.  1),  compelled  the  Saxon  army  to  sur- 
render Oct.  15,  and  placed  the  whole  country  under  Prus- 
sian control,  treating  it  very  severely.  The  exploit  was 
brilliant  on  account  of  its  rapidity  and  completeness,  but 
Frederick  II.  knew  very  well  that  no  single  exploit,  how- 
ever dazzling,  would  finish  the  game  this  time;  and  he 
conquered  Saxony,  not  because  he  thirsted  for  a  sip  of  re- 
venge, but  because  the  country  formed  the  necessary  basis 
for  his  future  operations.  His  situation  in  the  spring  of 
1757  was  almost  overwhelming.  At  the  N.  22,001)  Swedes 
gathered  in  Stralsund  ready  to  cross  the  Peene;  in  the  E. 
100,000  Russians  under  Apraxin  pushed  onward  to  Memel ; 
in  the  S.  E.  two  Austrian  armies  approached  through  Bo- 
hemia— the  one,  of  70,000  men,  under  Charles  of  Lorraine, 
destined  for  Silesia,  the  other,  of  46,000  men.  under  Daun, 
destined  for  Saxony;  in  the  S.  W.  two  French  armies 
marched  toward  Prussia — the  one,  of  100. Dill)  men.  under 
D'Estrees,  through  Hanover,  the  other,  of  36,000  men, 
under  Soubise,  through  Ilesse-Cassel ;  in  the  S.  an  army 
was  organized  from  the  contingents  of  the  South  German 
.-talc-,  and  was  destined  to  manoeuvre  in  connection  with 
the  Western  Austrian  and  Eastern  French  armies.  In  the 
centre  of  this  circle,  which  drew  nearer  ami  nearer  every 
minute,  on  the  Brandenburger  heath,  where  there  grows 
little  corn  and  no  iron,  stood  Frederick  II.  with  an  army 
o|  about  200,000  men,  trim  and  in  good  repair  like  his 
country,  quick  ami  undaunted  like  himself.  But  lie  was 
alone.  England,  his  only  ally,  promised  and  paid  him  for 
several  years  a  handsome  subsidy,  but  her  representative 
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at  the  theatre  of  war,  the  duke  of  Cumberland,  command- 
ing an  army  of  40,000  English-Hanoverian  troops  in  Han- 

■  hi  irt  Frederick's  position.  In  Apr., 
17."'7,  be  broke  into  Bohemia;  attacked  the  Austrian  army 
under  Charles  of  Lorraine  before  Prague,  May  6 j  split  it 
in  two,  of  which  the  one  part  retired  into  Prague,  and  the 
;  i  the  S.  W.  to  join  Daun;  invested  and 
:  marched  with  one  division  of  his  army 
again  booame  to  reinforce  the  city  \  met  him  at 

EColin  June  Is;  tras  completely  defeated,  and  retreated 
;  bis  whole  force  into  Saxony,  slowly  followed  by  Daun, 
while  Charles  of  Lorraine  marched  onward  to  Silesia.  In 
Qanover  the  duke  of  Cumberland  was  totally  defeated  by 
D'Estre*ea  at  Sastenbeck,  July  26,  and  compelled  to  con- 
clude tlie  capitulation  of  Kloster-Seven,  Sept.  8,  by  which 
b  army  was  dissolved.  D'Estrees'  successor,  the  duke 
of  Richelieu,  was  too  much  occupied  with  plundering  Han- 
over to  do  anything  serious,  but  in  the  mean  time  Soubise, 
with  the  second  French  army,  had  conquered  Hesse  and 

{lenetnifed  into  Saxony,  Frederick  II.  met  him  at  Ross- 
■  b  Nov.  .'•.  and  literally  scattered  his  army  to  the  winds. 
With  incredible  rapidity  he  then  turned  to  Silesia,  which 
had  fallen  into  the  hand-  of  the  Austrians:  routed  Charles 
of  Lorraine  at  Leuthen  Dec,  5,  and  reconquered  the  whole 
province  with  the  exception  of  Sohweidnitz.  In  the  N. 
the  Swedes  had  been  driven  hack  into  Stralsnnd,  and  the 
Hussions,  although  victorious  at  Grossjagerndorf,  Aug,  30, 
and  -rill  occupying  Memel,  suspended  all  hostilities  on  ac- 
oount  of  the  illness  of  the  czarina,  which  changed  the 
whole  policy  of  the  country.  Thus,  when  winter  set  in 
and  stopped  all  military  operations,  the  actual  loss  which 
Frederick  II.  had  sustained  was  not  great,  and  the  prestige 
he  had  gained  was  enormous.  The  capitulation  of  Kloster- 
Seven  was  not  ratified  by  the  English  Parliament.  On  the 
contrary,  a  new  English-Hanoverian  army  was  organized 
and  placed  under  the  command  of  Duke  Ferdinand  of  Bruns- 
wick, and  during  the  subsequent  campaigns  he  succeeded 
by  his  vigilance,  energy,  and  shrewd  tactics,  and  by  sev- 
eral brilliant  victories — at  Crefeld  June  23,  175S,  over  Cler- 
mont, and  at  Minden  Aug.  1,  1759,  over  Contades  and  Bro- 
glic — in  keeping  the  French  on  the  other  side  of  the  Rhine. 
In  the  sea-war  hetween  England  and  France,  Spain  joined 
the  latter  in  1761,  hut  England  was  so  successful  in  North 
America,  the  West  Indie-,  the  African  coast,  and  India, 
and  showed  herself  so  superior  to  France  in  all  their  great 
naval  encounters — at  Quihcron,  1759,  and  Belleisle,  1761 — 
that  she  then  laid  the  foundation  of  her  great  maritime  eni- 
pire,  while  France  became  utterly  exhausted.  The  attempts 
"t  the  Swede-:  in  the  X.  anil  of  the  German  army  in  the  S. 
were  of  no  great  consequence,  but  along  the  eastern  and 
south-eastern  frontier,  in  the  provinces  of  Prussia  and  Si- 
le.-ia.  and  in  Saxony,  the  struggle  against  the  Russians  and 
Austrians  was  at  times  desperate.  In  1758,  Frederick  II. 
defeated  the  Russians  under  Fermor  at  Zorndorf  Aug.  26, 
hut  he  was  himself  defeated  at  Hoehkire-h  Oct.  14,  by  the 
Austrians  under  Daun.  He  nevertheless  kept  both  Silesia 
and  Saxony,  but  in  1759  was  so  completely  routed  at  Kun- 
nersdorf,  Aug.  12.  by  the  Russians  under  Soltikow  and  the 
Austrians  under  Daun.  that  the  morning  after  the  battle  lie 
could  hardly  gather  5000  men.  Dresden  and  a  large  part 
of  Saxony  fell  into  the  hands  of  the  allies,  and  although 
he  reconquered  it  in  1760  by  the  brilliant  victories  at  Licg- 
njtz,  Aug.  15,  over  London,  and  at  Torgau,  Nov.  3,  over 
Daun,  his  ruin  seemed,  nevertheless,  unavoidable.  On  Oct. 
25,  17  on,  George  1 1,  died,  and  the  English  subsidies  stopped. 
The  Russians  under  Todtleben  took  Berlin  and  plundered 
it  for  three  days.  In  large  districts,  especially  of  the  east- 
art  of  his  kingdom,  the  houses  were  burnt,  the  ani- 
mals driven  away,  the  men  killed,  and  the  women  and 
children  left  on  the  naked  ground  to  starve.  His  army, 
mostly  foreigners  and  young  recruits,  numbered  only 
50.000,  mid  with  this  force  he  had  to  face  three  hostile 
armies  at  once,  each  superior  in  numbers  to  his  own.  But, 
fortunately,  the  czarina  died  Jan.  5, 1702,  and  her  successor, 
Deter  III.,  was  an  enthusiastic  admirer  of  Frederick  II. 
Peace  was  concluded  with  Russia  -May  5,  and  with  Sweden 
May  22,  and  although  the  projected  Russian-Prussian  alli- 
ance was  frustrated  by  the  assassination  of  Peter  III.,  Cath- 
arine II.,  his  successor,  declared  herself  neutral:  Austria  felt 
too  weak  to  carry  on  the  war  alone;  France  also  had  lost 
it-  warlike  enthusiasm  ;  all  seemed  sunk  in  sheer  exhaustion. 
During  the  many  years  of  fruitless  exertions  the  angry  pas 
sions  and  haughty  demands  had  vanished,  and  given  room 
for  a  longing  after  peace.  There  was  only  one  man  who 
still  seemed  wide  awake,  who  did  not  ask  for  peace,  who 
would  yield  nothing ;  and  as  the  alliance  between  the  three 
greatest  powers  of  the  world,  seconded  by  several  minor 
ones,  had  not  been  capable  of  putting  him  down,  they  de- 
termined to  let  him  stay.  Almost  without  any  preliminary 
negotiation-peace  was  concluded  between  Prussia  and  Aus- 
tria at  Huberteburg  Feb.  15.  1763,  by  which  "all  should 


remain  as  it  had  been  before  the  war,"  with  the  exception 
of  the  million  of  lives  and  the  millions  of  property  which 
had  been  destroyed.  (See  Frederick  II.,  Hintoire  de  la 
Guerre  >/•■  Sept  -Ins  (0  vols.,  171)4-1801);  Carlyle,  Fred- 
erick the  Great  y  Iianke,  Ureprung  dee  Biebenjahrigen 
Krieges  (1*71  ).)  Clemens  Peteusex. 

Sev'eranoe,  p. -v..  Wolf  River  tp.,  Doniphan  co.,  Kan., 
on  St.  Joseph  and  Denver  City  H.  It. 

Sev'ern,  a  river  of  England,  rises  in  Montgomeryshire 
at  an  elevation  of  1500  feet  above  the  level  of  the  sea,  flows 
in  a  southern  and  south-western  direction,  and  falls  into 
the  Bristol  Channel  alter  a  course  of  about  200  miles.  It 
is  navigable  for  a  distance  of  180  miles,  ami  the  tide,  which 
in  its  estuary  assumes  the  character  of  the  bore  or  eagre,  is 
perceptible  120  miles  from  its  mouth. 

Severus  (Alexandria).  Sec  Alexander  Severus. 
Seve'rus  i  Lucius  Septimius),  Roman  emperor  from  l°-3- 
211,  b.  at  Leptis  Magna,  on  the  northern  coast  of  Africa, 
Apr.  11,  140  a.  n.:  studied  jurisprudence  at  Rome;  held 
the  highest  offices  under  Marcus  Aurelius  ami  Commodus, 
and  commanded  the  legions  in  Pannonia  when  tidings 
came  that  the  praetorian  guard  at  Rome  had  murdered  Per- 
tinax  in  HI.'!  and  sold  the  imperial  purple  to  Didius  Juli- 
anas. The  legions  immediately  proclaimed  Severus  em- 
peror, and  on  June  2,  193.  he  appeared  at  their  head  be- 
Fore  the  walls  of  Rome.  Julianus  was  deposed,  sentenced 
to  death,  and  executed,  and  the  praetorian  guard  was  dis- 
solved, while  a  new  guard  was  formed  of  the  legions,  which 
received  great  dotations.  Meanwhile,  the  Roman  legions 
in  Asia  had  proclaimed  their  general,  Pescennius  Niger, 
emperor.  vSeverus  marched  against  him  and  defeated  him 
in  several  battles,  finally,  at  Issus  in  194:  made  successful 
campaigns  against  the  Parthians,  and  returned  to  Rome, 
where  he  entertained  the  people  in  a  most  magnificent 
way,  and  gave  the  army  new  and  still  larger  dotations. 
Another  rival,  Clodius  Albinus,  appeared  at  this  time  in 
Gaul,  but  in  the  battle  of  Lugdunum  (197)  Severus  was 
victorious,  though  only  after  a  protracted  struggle  and  a 
horrible  massacre.  New  campaigns  in  the  East  followed, 
and  resulted  in  the  capture  and  plunder  of  the  Parthian 
capital,  Ctesiphon.  Then  the  emperor  spent  several  years 
(202-20S)  at  Rome,  occupied  with  reforms  of  the  internal 
administration  of  the  empire,  but  in  20S  a  rebellion  broke 
out  in  Britain,  and  Severus  again  took  the  field.  His  cam- 
paigns in  Britain  were  difficult,  bloody,  and  without  any 
decisive  or  lasting  result.  He  was  just  planning  a  new 
campaign  against  the  Caledonians  when  he  d.  atEboracum 
(York)  Feb.  4,  211.  His  last  years  were  much  disturbed 
by  the  dissensions  and  dissipations  of  his  sons,  Caracalla 
and  Gcta.  The  discipline  of  the  army  was  greatly  deteri- 
orated by  the  large  dotations  he  at  different  times  conferred 
on  the  soldiers.  Tho  surname  Serena  he  received  from  the 
cruelty  with  which  he  treated  the  families  and  partisans  of 
Pescennius  Niger  and  Clodius  Albinus. 

Severus  (SrLricirs).  See  Sulpicits  Severus. 
Severus,  Wall  of,  a  wall  of  stone  erected  by  the  em- 
peror Severus  in  208  \,  r>.  to  protect  Roman  Britain  from 
the  Caledonians.  It  extended  from  the  Solway  to  the 
Tyne,  immediately  N.  of  that  of  Hadrian,  and  consequent- 
ly far  S.  of  that  of  Antoninus.  Considerable  portions  of 
the  wall  still  remain. 

'Sevier',  county  of  S.  W.  Arkansas,  on  Little  River, 
adjoining  Indian  Territory.  Staples,  Indian  corn,  cotton, 
sweet  potatoes,  tobacco,  and  wool.  Cap.  Lockesburg. 
Area,  about  850  sq.  m.     P.  4492. 

Sevier,  county  of  E.  Tennessee,  adjoining  North  Car- 
olina, from  which  it  is  separated  by  the  ITnaka,  Iron  or 
Great  Smoky  mountains,  is  watered  by  French  Broad  and 
Little  Pigeon  rivers,  has  bottom-lands  of  extraordinary 
fertility,  and  valuable  beds  of  limestone  and  iron  ore. 
Staples,  Indian  corn,  wheat,  oats,  tobacco,  sorghum-mo- 
lasses,  honey,  wool,  and  butter.  Cap.  Sevierville.  Area, 
500  sq.  m.     P.  11,028. 

Sevier,  county  of  E.  Utah,  adjoining  Colorado,  inter- 
sected by  Green  and  Grand  and  Sevier  rivers,  and  traversed 
by  the  Wahsatch  Mountains.  Cap.  Puchficld.  Area,  about 
7000  sq.  m.  Settled  since  1870,  when  the  pop.  was  only  10. 
Sevier  (Ambrose  H.).  b.  in  Middle  Tennessee  in  1S02; 
received  a  scanty  education ;  removed  to  Arkansas  Terri- 
tory when  eighteen  years  of  age;  studied  law:  was  ad- 
mitted to  the  bar  two  years  later;  became  clerk  to  the  Ter- 
ritorial legislature;  was  elected  to  that  body  1823  and 
1825;  delegate  in  Congress  1S27-36;  U.  S.  Senator  ls;:r- 
48;  was  many  years  chairman  of  the  committee  on  Indian 
affairs,  and  afterward  of  that  on  foreign  relations,  and  was 
a  commissioner  to  negotiate  peace  with  Mexico  18  48.  D. 
at  Little  Rock  Dec.  21,  IMS. 

Sevier  (John),  b.  on  Shenandoah  River,  Va.,  in  1740, 
of  French  parents  originally  named  Xaviek;  emigrated  to 
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the  Hnlston  River  country,  in  what  was  then  North  Caro- 
lina, in  1709,  and  with  an  exploring-party  built  the  first 
fort  on  Watauga  River,  which  he  defended  against  the  In- 
dians,anil  in  1772  was  delegate  to  a  convention  at  Halifax, 
N.  C.  In  1773,  Lord  Dunmore,  then  governor  of  Virginia, 
commissioned  him  as  captain  of  an  expedition  fitting  out 
against  the  Shawnees  and  other  tribes  of  Indians;  took 
part  in  the  battle  of  Point  Pleasant,  1774:  sat  in  the  North 
Carolina  colonial  assembly  1777  :  procured  the  erection  of 
the  Tennessee  region  into  a  district  under  the  laws  of  North 
Carolina,  and  the  establishment  of  courts  of  justice;  was 
commissioned  lieutenant-colonel,  and  defeated  the  Indians 
at  the  battle  of  Uoyd's  Creek  1779.  As  colonel  of  a  regi- 
menl  raised  by  himself  in  Tennessee,  he  participated  in 
the  signal  victory  over  the  British  at  the  battle  of  King's 
Mountain,  X.  C,  Oct.  7,  1 7 N t ) ,  and  for  his  distinguished 
bravery  on  that  occasion  was  presented  with  a  sword  ami 
a  vote  of  thanks  by  the  legislature  of  North  Carolina.  He 
was  foremost  in  almost  all  the  battles  and  skirmishes,  as 
well  as  treaties  and  negotiations,  with  the  Indians  during 
many  years,  and  was  regarded  by  the  settlers  as  their 
father,  friend,  and  protector;  was  chosen  in  17S5,  without 
Opposition,  governor  of  the  anomalous  State  of  Frankland, 
which  was  formed  by  the  settlers  out  of  a  portion  of  what 
is  now  Western  North  Carolina  and  Eastern  Tennessee. 
He  received  from  Pres.  Washington  the  commission  of 
brigadier-general  of  the  territory  S.  of  Ohio  River.  In 
1796  the  State  of  Tennessee  was  erected  and  admitted  into 
the  Union,  and  Sevier  was  chosen  governor,  served  for  two 
consecutive  terms,  and  re-elected  in  1S03;  was  elected  a 
Representative  in  the  IT.  S.  Congress  in  1811,  and  re- 
elected in  1813.  During  the  war  with  Great  Britain  (1812- 
15)  he  served  with  honor  as  a  member  of  the  military  com- 
mittee, and  in  1815,  against  the  advice  of  friends  who  re- 
garded his  age  and  impaired  health,  accepted  an  important 
mission  to  adjust  difficulties  with  the  Creek  Indians  in  Ala- 
bama Territory.  While  thus  engaged  he  was  taken  sick, 
and  d.  at  an  encampment  on  the  E.  side  of  Tallapoosa 
River,  near  Fort  Decatur,  Sept.  24,  1815.  A  handsome 
monument  to  his  memory  stands  in  the  city  cemetery  at 
Nashville,  Tenn.  Jam  us  D.  Park. 

Sevier  Lake,  a  body  of  salt  water  lying  in  Western 
Utah,  120  miles  S.  S.  W!  of  Great  Salt  Lake,  N".  lat.  39°, 
Ion.  W.  from  Greenwich  113°  111' ;  altitude  above  the  ocean 
4600  feet.  Its  length  N.  and  S.  is  20  miles,  its  width  10 
miles,  and  its  area  140  sq.  m.  Its  surface  is  not  inter- 
rupted by  an  island*  It  has  no  outlet,  and  its  sole  tribu- 
tary is  Sevier  River,  which  enters  the  N.  end.  The  valley 
which  contains  the  lake  is  an  arm  of  the  Sevier  desert,  and 
is  uninhabitable  by  reason  of  the  absence  of  fresh  water. 
It  is  walled  at  the  W.  by  the  House  range  of  mountains, 
and  at  the  E.  by  the  Beaver  Creek  range,  and  it  opens 
northward  to  the  desert.  The  shores  of  the  lake  are  low 
and  treeless,  and  desolate  in  the  extreme.  The  soil  is  sa- 
line and  pulverulent,  and  sustains  only  a  scanty  growth  of 
low  bushes.  A  few  wadiug-birds  haunt  the  beach,  and  a 
flock  of  gulls  hover  about  the  mouth  of  the  river  feeding 
on  the  fish  that  stray  into  the  lake  and  are  poisoned  by  its 
brine.  In  the  lake  are  found  the  forms  of  life  that  usually 
inhabit  strong  brines — namely,  Artemia  and  the  larvse  of 
certain  insects.  The  brine  has  been  found  by  analysis  to 
contain  62.3  parts  in  1000  of  chloride  of  sodium,  13.4  of 
sulphate  of  soda,  10.3  of  chloride  of  magnesium,  and  0.4 
of  sulphate  of  lime.  It  is  needful  to  note  that  the  facts 
contained  in  this  description  were  gathered  in  the  year 
1S72.  for,  like  all  salt  lakes,  Sevier  Lake  is  subject  to  fluc- 
tuations. Having  no  outlet,  but  disposing  of  its  surplus 
by  evaporation,  it  oscillates  with  every  change  of  climate. 
When  the  weather  is  unusually  dry,  the  accession  of  water 
from  the  river  becomes  less  and  the  loss  by  evaporation 
greater;  the  surface  falls,  the  dimensions  shrink,  and  the 
brine  becomes  stronger.  When  the  weather  grows  more 
moist,  the  opposite  result  is  produced.  All  about  the  lake 
are  abandoned  beaches,  which  record  its  former  extent. 
At.  some  time  in  the  past  the  water  was  expanded  over  a 
largo  portion  of  the  Sevier  desert,  and  discharged  north- 
Ward  into  Great  Salt  hake.  The  channel  through  which 
this  discharge  took  place  is  still  to  be  seen  on  the  water- 
shed between  the  Sevier  and  Salt  hake  deserts,  50  miles  X. 
of  the  present  shore  of  Sevier  Lake.  It  is  known  as  the 
"Old  River  bed,"  and  may  well  excite  the  wonder  of  the 
traveller,  for  it  is  the  trace  of  a  broad  atream  where  now 
there  is  perpetual  drought  and  one  must  journey  .~>n  miles 
from  spring  to  spring.  At  a  time  Mill  more  remote  Great 
Salt  ami  Sc\  ier  lake-  rose  so  high  that  their  waters  joined, 
and  the  combined  lake,  to  who-h  the  name  "  Konneville  " 
has  bcon  given,  overflowed  to  the  ocean  through  Snake  and 
Columbia  rivers.  The  sediments  and  shore-lines  of  hake 
Bonneville  an- well  preserved]  and  show  that  it  covered 
Great  Salt  hake,  Sevier,  and  Escalante  deserts,  and  sent 
arms   into    Utah,  Juab,    Ku.-h,   Skull,    IVeuss,   Snake,  and 


Cedar  valleys.  It  had  an  extreme  width  of  125  miles.  Its 
water-level  was  about  575  feet  above  the  present  level  of 
Sevier  Lake  (1872),  and  968  feet  above  Great  Salt  Lake 
(1873).  Its  sediments  abound  in  fresh-water  shells.  In 
its  phenomena  is  the  record  of  a  climate  far  less  arid  than 
that  which  now  prevails  in  Utah.  The  epoch  of  moisture 
was  not.  however,  of  great  duration  as  geologists  reckon 
time,  and  it  was  preceded  by  :i  lorn:  period  of  dryness.  It 
was  probably  coincident  in  time  with  the  Glacial  epooh. 

G.  K.  Gilbert. 

Sevier'ville,  p. -v..  cap.  of  Sevier  eo.,  Tenn.     P.  159. 

Sevigne',  dc  (Mahie  de  Kabutin  Chantal),  Mab- 
Ql  tSEj  b.  at  Paris  Feb.  0.  L626 ;  was  left  an  orphan  very 
early,  but  received  an  excellent  education  from  her  uncle, 
Abbe  de  Coulanges,  and  married  in  1644  the  marquis 
Henri  dc  Sevigne  (d.  1651),  to  whom  she  bore  two  children, 
a  son  and  a  daughter.  Her  social  position  was  very  ele- 
gant; she  was  rich,  spirited,  beautiful,  one  of  the  most 
prominent  members  of  the  literary  circle  of  the  Hotel 
Kambouillet,  ami  intimate  with  all  the  principal  actors  in 
the  civil  war  of  the  Fronde.  In  lUG'J  her  daughter,  to 
whom  she  was  passionately  attached,  was  married  to  the 
marquis  de  Grignan,  governor  of  Provence;  the  consequent 
separation  occasioned  a  correspondence  which,  although 
not  intended  for  publication,  appeared  after  the  death  of 
the  authoress,  and  has  made  her  name  celebrated,  the  let- 
ters being  at  once  of  great  historical  interest  and  of  the 
highest  literary  merit.  I).  Apr.  18,  1690.  The  first  edi- 
tion of  her  Letters  appeared  in  1720;  the  last  and  best  are 
those  by  Silvestrc  de  Sacy  (11  vols.,  1800-0:'.)  and  by 
Regnier  (14  vols.,  1S02-00).  (See  Walckenaer,  MSmoivee 
touchant  /"  Vie  at  lex  Bcrite  de  Madame  de  Sivigni  (1842)  \ 
Madame  de  SivignSj  by  Countess  de  Puliga  (London, 
1872).) 

Seville,  city  of  Spain,  capital  of  a  province  of  the 
same  name,  on  the  left  bank  of  the  Guadalquivir,  T t >  miles 
from  its  mouth.  Under  the  Romans,  Goths,  and  Moors  it 
was  the  capital  of  wealthy  and  powerful  empires.  The 
earlier  kings  of  modern  Spain  also  resided  here ;  and 
although  Charles  V.  removed  the  royal  residence  to  Valla- 
dolid,  Seville  rose  to  a  still  higher  degree  of  splendor  and 
prosperity  when  America  was  discovered,  as  it  became  the 
mart  of  the  new  colonies.  During  the  French  invasion 
(1810-13),  and  by  the  subsequent  loss  of  the  Transatlantic 
possessions,  it  suffered  very  much,  but  recovered  rapidly, 
and  is  to-day  not  only  a  city  of  great  and  brilliant  re- 
membrances, but  also  a  lively  and  enterprising  modern 
town.  It  is  surrounded  by  old  Moorish  walls,  5  miles  in 
circuit,  pierced  by  fifteen  gates,  and  surmounted  by  sixty- 
six  towers;  as  fortifications  these  walks  are  of  little  conse- 
quence, but  their  ramparts  afford  beautiful  public  walks. 
Across  the  city  runs  the  Alameda,  a  broad,  open  Btreet 
lined  with  palaces,  planted  with  magnificent  elms,  and 
adorned  with  numerous  fountains,  which,  like  the  city  in 
general,  are  provided  with  water  by  several  great  aque- 
ducts, of  which  that  built  by  the  Mo  or  a  in  1172  is  a  mag- 
nificent structure  resting  on  410  high  arches.  The  rest  of 
the  city,  with  the  exception  of  the  numerous  public  squares 
and  promenades,  consists  mostly  of  narrow  streets  lined 
with  nigh,  sombre-looking,  but  substantial  houses  of  Moor- 
ish construction,  and  eminently  well  adapted  to  keep  the 
sun  out  and  give  a  cool,  healthy,  and  comfortable  abode. 
Among  its  many  splendid  edifices  the  cathedral  is  the  most 
remarkable.  It  is  one  of  the  greatest  Gothic  structures  in 
the  world,  431  feet  long,  315  feet  wide,  and  145  feet  high 
under  the  transept  dome,  and  it  is  most  magnificently 
adorned  with  paintings  by  Mnrillo.  the  Ilerreras,  and 
other  masters  of  the  school  of  Seville,  besides  being  almost 
overloaded  with  the  most  elegant  sculptures.  Unique  of 
its  kind  is  the  Giralda,  a  belfry  350  feet  high;  and  most 
interesting  on  account  both  of  their  elegant  architecture 
and  beautiful  ornamentation  are  the  Alcazar  or  royal 
palace,  ami  the  university,  founded  in  hr>7'.k  Resides  the 
university,  which  IS  generally  attended  by  about  1200  stu- 
dents, and  to  which  several  line  scientific  establishments 
are  attached,  Seville  has  many  other  good  educational 
institutions,  and  several  valuable  libraries  and  urt-eollcc- 
tions.  Among  its  manufactures  are  a  tobacco-factory,  in 
which  about  5000  persona  are  employed,  a.  cannon-foundry, 
several  manufactories  of  muskets  and  other  firearms, 
powder,  saltpetre,  soap,  leather,  cotton  thread,  etc.  Of  its 
exports,  oranges,  olive  oil,  wine,  wool,  and  cork,  together 
with  copper,  lead,  and  quicksilver,  form  the  prinoipal 
items.  P.  of  city  proper,  81,546;  with  suburbs  and  sur- 
roundings, L52,000. 

Seville,  tp.,  Gratiot  co.,  Mich.     P.  575. 

Seville,  p. -v.,  Medina  co.,  0.,  on  Lake  Shore  and  Tus- 
carawas  Valley  11.  R.,  30  miles  s.  of  Cleveland,  has  I 
eli undies,  excellent  schools,  2  bank-.  1  weekly  and  1 
monthly  newspaper,  a  cheese-factory.  2  llouring-mills,  flax 
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and  vinegar  faotorieB,  d  planing-mill,  I  wagon  and  car- 
riage establishment,  and  a  town-hall.     P.  597. 

Mrs.  M.  a.  Coolter,  Ed.  "Seville  Times." 
Sfevres,  town  of  Prance,  department  of  Seine-ct-Oisc, 
on  the  Seine,  is  celebrated  for  its  manufactures  oi'  porce- 
lain,  which   are  generally  acknowledged  to  be  the  most 
eleganl  ever  produced,  both  in  design  and  painting.     P. 

Sevres,  Deux,  department  of  Western  France,  has 
received   its   name  from  two  rivers — the  Sevre-Niortaise, 

which  flows  into  the  Bay  of  Biscay,  and  the  Sevre-Nan- 
taise,  which  joins  the  Loire;  Area,  2315  eq.  m.  P. 
331,243.  The  northern  part  is  hilly,  even  mountainous; 
the  30uthern,  level,  but  the  soil  is  everywhere  very  fertile; 
i!  produces  more  wheat  than  necessary  for  home  consump- 
tion, ami  affords  excellent  pasture.-.  Cattle,  horses,  mules, 
and  asses  are  extensively  reared.  Iron,  marble,  and  gran- 
ite are  found,  and  considerable  manufactures  are  carried 
on.  Of  33,992  children  of  school  age,  11,181  received  no 
school  education  in  1857.     Cap.  Niort. 

Sewage.     See  Sewer,  by  Gen.  Q.  A.  Gillmore. 

Sew'all  (Jonathan),  LL.I>..  I>.  at  Boston,  Mass.,  Aug. 
24,  172*;  graduated  at  Harvard  1748;  taught  school  sev- 
eral years  at  Salem  :  began  the  practice  of  law  at  Charles- 
town  about  I7..S;  became  attorney-general  of  Massachu- 
setts 1767  J  gained  a  suit  by  which  the  slave  James  re- 
covered his  freedom  at  common  law  177"  ;  resided  several 
years  in  the  Vassall  House  at  Cambridge;  went  to  England 
early  in  1775;  was  included  among  the  sufferers  by  the 
penal  act  of  Apr.  30,  177".  against  the  loyalists  or  "Tories;" 
settled  at  St.  John,  New  Brunswick.  L788,  and  was  judge 
of  the  court  of  vice-admiralty  until  his  death.  Sept.  26, 
L796.  He  was  long,  but  incorrectly,  reputed  the  author 
of  the  tetters  signed  "  Massaehnsettensis "  published  in 
defence  of  British  policy,  and  replied  to  by  John  Adams 
over  the  signature  of  "  Novanglus,"  it  being  now  known 
that  they  were  written  by  Daniel  Leonard. — His  son,  Jon- 
athan Sewall,  LL.D.  (1766-1839),  was  chief-justice  of 
Lower  Canada,  1808-38. 

Sewall  (Jonathan  Mitchell),  b.  at  Salem,  Mass.,  in 
1715,  was  adopted  and  reared  by  his  uncle,  Chief-Justice 
Stephen  Sewall;  was  a  distinguished  lawyer ;  became  reg- 
ister of  probate  for  Grafton  eo.,  N.  EL,  1774;  removed  some 
years  later  to  Portsmouth:  was  noted  as  a  wit  and  writer 
of  popular  Whig  and  Federalist  lyrics,  which  were  col- 
lected into  a  volume  1801.  I*,  at  Portsmouth,  N.  H.,  Mar. 
29,  1808. 

Sewall  (Samuel),  b.  at  Bishopstoke,  England,  Mar. 
28,  1652,  grandson  of  Henry,  a  pioneer  resident  at  New- 
bury, .Mass.;  was  brought  by  his  parents  to  that  town 
1661  ;  graduated  at  Harvard  1671 ;  studied  theology  ; 
preached  for  a  short  time;  acquired  a  fortune  by  his  mar- 
riage (Feb.  28,  1076)  with  Hannah,  daughter  of  John  Hull, 
the  celebrated  master  of  the  mint  at  Boston;  was  assistant 
governor  1684—  86  and  1689  j  visited  England  1688-89  j  was 
annually  chosen  a  member  of  the  executive  council  from 
1692  to  1725;  was  judge  from  1692  to  1718,  when  he 
was  made  chief-justice,  being  at  the  same  time  judge 
of  probate  for  Suffolk  county  ;  presided  at  the  trial  of 
some  of  the  victims  of  the  witchcraft  delusion  of  1692, 
but  was  soon  convinced  of  his  error,  for  which  he  pub- 
licly asked  pardon  of  God  and  man  in  a  paper  read 
to  the  congregation  on  Fast  Day,  Jan.  14,  1697,  by 
his  pastor,  Rev,  Samuel  Willard ;  was  noted  for  his  char- 
ity and  philanthropy,  having  been  perhaps  the  first 
American  writer  against  slavery,  on  which  theme  he  pub- 
lished a  tract.  The  Selling  of  Joseph  (1700);  was  secre- 
tary and  treasurer  of  the  society  for  the  maintenance  of 
Indian  missions,  and  was  author  of  An  Answer  to  Queries 
respecting  America  (1690),  Accomplishment  of  Prophecies 
(1713),  A  Memoi  ial  >■•  letting  to  the  Kennebec  Indians  (1721), 
and  A  Description  of  the  New  Heaven  (1727).  He  resigned 
his  judicial  offices  172S,  and  d.  at  Boston  Jan.  1,  1730. 
His  Diary  and  other  papers  are  in  the  possession  of  the 
Massachusetts  Historical  Society. — His  son,  Joseph,  b. 
Aug.  15,  1688;  graduated  at  Harvard  1707;  studied  the- 
ology; was  ordained  colleague  pastor  of  the  Old  South 
Church  Sept.  16,  1713;  declined  the  presidency  of  Harvard 
College  1724;  received  the  degree  of  D.  D.  from  the  Uni- 
versity of  Glasgow  1 7 : ;  1  ;  gave  to  that  institution  a  fund 
for  the  education  of  indigent  students;  was  a  friend  of 
learning  and  a  man  of  great  benevolence  and  worth.  D. 
at  Boston  June  27.  1769.  Author  of  Four  Sermons  (1741) 
and  of  twenty-three  other  sermons  separately  printed. 

Sewall  (Samuel), LL.D.,  grandson  of  Dr.  Joseph,  and 
great-grandson  of  Chief-Justice  Samuel,  h.  at  Boston  Dec. 
11.  1757;  graduated  at  Harvard  1776;  became  an  eminent 
lawyer  at  Marblehead;  frequently  sat  in  the  legislature; 
was  a  member  of  Congress  1797-lSDO;  judge  of  the  su- 
preme court  1800-13,  and  chief-justice  of  Massachusetts 


from  1813  to  his  death,  at  Wiscasset,  Me..  June  8,  1S14.— 
His  son,  Samuel,  b.  at  Marblehead  June  1,  1785;  gradu- 
ated at  Harvard  1804;  studied  theology  ;  was  long  pastor 
at  "Wo burn  and  Burlington,  Mass.,  and  d.  at  the  latter  place 
Feb.  18,  1S68,  leaving  a  MS.  History  of  Woburn,  which, 
together  with  a  Memorial  Sketch  of  the  author,  prefixed 
by  his  brother,  Rev.  Charles  Chauncey  Sewall,  was  pub- 
lished the  same  year  by  the  town. 

Sewall  (Stephen),  b.  at  Salem,  Mass.,  Dec.  18,  1704; 
graduated  at  Harvard  1721  ;  was  tutor  there  172S-39  ;  was 
judge  of  the  superior  court  17^9—52  ;  chief-justice  and  mem- 
ber of  the  council  from  1752  to  his  death,  Sept.  10,  1760. 

Sewall  (Stephen),  b.  at  York,  Me.,  Apr.  4,1734;  grad- 
uated at  Harvard  1761  ;  taught  the  grammar  school  at  Cam- 
bridge; became  Hebrew  tutor  at  Harvard  1762  and  Hancock 
professor  of  Hebrew  1765-85;  published  a  ffebreio  Gram- 
mar (  1763)  ;  wrote  seven  of  the  Creek  and  Latin  poems  in 
Pietas  et  Gratulatio  { 1761 ),  and  left  several  MSS.,  now  in 
the  library  of  Harvard,  including  a  Chuldee  and  Eia/Uxfi 
Dictionary.     D.  July  23,  1S04. 

Sewa'nee,  p. -v.,  Franklin  co.,  Tenn.,  on  Tennessee 
Coal  R.  R.,  is  the  scat  of  the  University  of  the  South,  and 
has  2  monthly  periodicals. 

Sew'ard,  county  of  S.  W.  Kansas,  adjoining  Indian 
Territory,  and  watered  by  tributaries  of  Cimarron  River. 
It  is  still  unorganized.     Area,  about  720  sq.  m. 

Seward,  county  of  S.  E.  Nebraska,  on  Big  Blue  River, 
traversed  by  Midland  Pacific  R.  R.,  has  a  rolling  prairie 
surface.  Staples,  wheat,  Indian  corn,  oats,  hay,  and  but- 
ter.    Cap.  Seward.     Area,  576  sq.  m.     P.  in  1870,  2953, 

Seward,  tp.,  Kendall  co.,  111.     P.  944. 

Seward,  tp.,  Winnebago  co..  111.     P.  997. 

Seward,  Kosciusko  co.,  Ind.     P.  1353. 

Seward,  p. -v.  and  tp.,  cap.  of  Seward  co.,  Neb.,  on 
Midland  Pacific  R.  R.,  has  fine  water-power,  a  weekly 
newspaper,  and  a  growing  trade.     P.  1207. 

Seward,  p. -v.  and  tp.,  Schoharie  co.,  N.  Y.,  on  Albany 
and  Susquehanna  R.  R.     P.  1765. 

Seward  (Anna),  b.  at  Eyam,  Derbyshire,  England,  in 
1747;  obtained  some  celebrity  as  a  poet,  chiefly  by  her 
elegies  upon  her  friend  Major  Andre  (1781),  and  upon 
Captain  Cook  ;  resided  most  of  her  life  at  Lichfield,  where 
she  was  intimate  with  Dr.  Erasmus  Darwin,  of  whom  she 
published  a  Life  (1804),  in  which  she  laid  claim  to  the 
authorship  of  the  first  fifty  lines  of  the  Botanic  Garden. 
D.  at  Lichfield  Mar.  25,  1809.  bequeathing  her  MSS.  to  Sir 
Walter  Scott,  who  published  her  Poetical  Works  ami  Cor- 
respondent  (3  vols.,  1810),  with  a  prefatory  memoir,  but 
the  collection  met  with  little  favor. 

Seward  (James  L.),  b.  in  Georgia:  studied  law;  was 
elected  to  the  State  legislature  in  1836.  serving  several 
years  ;  was  Representative  in  Congress  1853-59  :  resides  in 
Thomasville,  Ga.  Alexander  H.  Stephens. 

Seward  (William  Henry),  LL.D.,  b.  May  16,  1801, 
in  the  retired  town  of  Florida,  Orange  co.,  N.  Y.,  where 
resided  his  father,  Dr.  Samuel  S.  Seward,  at  that  time  a 
practising  physician.  With  such  facilities  as  the  place 
afforded  he  was  made  ready  for  entrance  to  Union  College, 
Schenectady,  at  the  age  of  fifteen,  and  in  regular  course 
took  his  degree,  with  signs  of  promise,  in  the  year  1820. 
He  then  addressed  himself  with  diligence  to  the  study  of 
the  law  under  competent  masters,  who  introduced  him  to 
practice  in  the  year  1823.  He  selected  his  place  of  abode 
at  Auburn  in  Cayuga  co.,  and  there  soon  found  in  the 
family  of  Judge  Elijah  Miller  of  that  place  a  partner, 
Miss  Frances  Adelaide  Miller,  with  whom  he  appears  to 
have  enjoyed  a  happy  home  for  the  whole  of  their  joint 
career.  This  union  took  place  in  the  year  1824,  when  he 
was  twenty-three  years  old.  He  began  by  practising  law, 
a  profession  for  which  he  was  in  some  respects  tolerably 
suited,  and  wherein  he  might  certainly  have  counted  upon 
distinction  had  he  confined  himself  to  it  exclusively.  But 
little  time  intervened  when  circumstances  presented  to  him 
inducements  to  enter  the  more  tempting  field  of  national 
polities.  The  year  after  his  marriage  he  acceded  to  the 
call  of  his  fellow-townsmen  to  address  them  on  the  national 
anniversary,  and  then  enunciated  opinions  singularly  pro- 
phetic of  the  conflicts  of  his  later  days.  The  year  1828 
found  him  presiding  in  a  convention  of  young  men  of  New 
York,  having  for  its  purpose  the  election  of  Mr.  John 
Quincy  Adams  as  President  for  a  second  term,  and  the 
year  1830  brought  him  forward  as  a  prominent  leader  in 
the  uprising  of  the  population  of  all  Western  New  York 
against  the  audacious  and  successful  conspiracy  of  certain 
lodges  of  Freemasons,  which  had  combined  to  visit  upon 
the  person  of  William  Morgan  secret  and  summary  ven- 
geance for  his  disclosure  of  their  formulas.  The  conse- 
quence to  Mr.  Seward  was  his  election  to  a  seat  in  the  New 
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York  senate,  and  from  that  date  he  may  be  said  to  have 
been,  with  few  intervals,  in  one  form  or  another,  an  effec- 
tive and  prominent  leader  in  the  councils  which  framed  the 
policy  both  of  the  State  ami  nation. 

The  political  history  of  the  most  populous  and  powerful 
State  of  the  Union,  considered  separately,  has  already 
been  partly  written  by  a  competent  hand :  but  as  timo 
moves  on,  events  continually  occur  which  tend  more  ami 
more  to  supply  materials  for  philosophical  speculation  far 
wider  than  has  ever  been  attempted  yet.  For  this  imme- 
diate occasion  it  will  be  enough  to  point  out  as  briefly  as 
possible  the  precise  nature  of  the  influences  which  had  pre- 
vailed in  that  State  down  to  the  time  of  Mr.  Seward.  The 
two  individuals  of  prominence  who  had  as  statesmen  con- 
tributed the  most  to  give  a  tone  to  politics  had  been  Aaron 
Burr  and  Martin  Van  Buren.  Their  policy  had  chiefly 
been  the  narrow  one  of  manipulation  of  measures  and 
men  to  the  main  object  of  securing  the  control  of  place. 
Neither  of  them  can  ever  rank  in  the  list  of  great  men, 
but  both  materially  contributed  to  establish  habits  and 
practices  the  bitter  fruits  of  which  will  probably  be  gather- 
ed to  the  latest  days  of  expiring  freedom.  With  these  men 
and  their  school  Mr.  Seward  was  little  able  to  sympathize 
at  any  time  of  his  life,  for  the  reason  that  his  mind  dwelt 
far  more  in  a  region  of  abstract  generalization,  from  which 
he  studied  tit  deduce  just  practical  conclusions  for  the  use- 
ful development  of  the  public  interest.  The  nature  of  his 
philosophy  was  to  lead  the  public  mind  through  maxims, 
spreading  a  useful  influence  over  the  welfare  of  the  State. 
Men  to  him  were  mainly  instruments  to  promote  the  public 
welfare,  and  not  that  of  a  few  leaders.  It  is  this  tendency 
which  sets  him  in  a  degree  apart  from  the  common  run  of 
politicians  of  the  century.  Hence  it  appears  that  in  all 
the  high  positions  which  ho  ultimately  occupied  his  aim 
was  always  to  move  in  advance  of  and  not  after  tho  public 
sentiment.  His  mind  was  remarkably  clear  and  prompt 
in  action,  and  the  result  rarely  failed  to  justify  his  judg- 
ment. Yet  he  strove  to  exercise  a  decisive  power,  not 
simply  over  the  adoption  of  a  policy,  but  likewiso  upon 
the  selection  of  the  right  agents  to  carry  it  out.  Events 
not  to  be  foreseen  by  human  ken  happened  more  than  once 
utterly  to  demolish  his  best-devised  conceptions,  but  they 
ncvor  impaired  the  organizing  energy  which  formed  his 
most  characteristic  feature.  The  difference  between  Seward 
and  Burr  or  Van  Buren  is  the  difference  between  Sir  Isaac 
Newton  and  a  gamester — the  clear  perception  of  great  re- 
sults drawn  from  abstract  philosophical  deductions,  and 
tho  sharp  calculation  of  chances  applied  to  the  manage- 
ment of  dice. 

The  political  action  of  Mr.  Seward  was  mainly  directed 
through  three  channels  laid  open  to  him  pending  his  career. 
The  first  was  his  election  by  the  people  to  be  governor  of 
New  York  ;  the  second,  his  election  by  the  legislature  of 
that  State  to  a  seat  in  the  Senate  of  the  Union  ;  the  third, 
his  appointment  by  Pres.  Lincoln  to  the  post  of  secretary 
of  state.  His  services  in  these  forms  absorbed  twenty-four 
years  of  the  best  part  of  his  life,  during  which  he  was 
steadily  exercising  a  direct  healthy  influence  over  tho 
movement  of  great  events.  At  times  the  part  which  ho 
chose  to  take  needed  for  success  courage  of  the  highest 
kind,  yet  qualified  by  calmness  and  prudence  to  make  it 
truly  effective.  It  was  his  fortune  to  enter  into  debate  with 
several  of  the  most  distinguished  statesmen  of  the  period  ; 
and,  although  not  by  nature  so  well  gifted  to  shine  in  tho 
mere  externals  of  oratory  as  they,  he  never  failed  t  *  *  main- 
tain himself  as  quite  their  equal  in  the  strategy  of  every 
conflict.  In  reviewing  the  proceedings  of  that  period  it  is 
worth  while  to  note  at  this  day  the  haughty,  dictatorial 
style  of  discussion  habitually  used  by  the  exponents  of 
wluil  was  then  the  ruling  power  in  the  national  legislative 
bodies,  as  if  their  word  was  equivalent  to  law,  to  lie  obeyed 
everywhere.  And  for  a  long  while  it  must  he  confessed 
this  style  remained  potential  over  the  larger  number  of 
the  elect  from  tin-  free  Slates,  who  were  content  to  Bubmit 
for  the  sake  of  the  strength  derived  from  combinations 
with  them  to  hold  the  central  citadel  of  power.  Vet  in 
his  various  conflicts  -Mr.  Seward  studiously  preserved  all 
proprieties  of  deportment  toward  hi-  nntagonisfs  without 
sacrificing  any  portion  of  his  convictions.  One  of  their  fa- 
vorite modes  of  assault  was  to  pick  out  some  one  of  his  most 
pungent  propositions,  to  which  they  assiduously  labored 
with  some  ■meeess  at  the  moment  to  attach  popular  odium. 
Tho   later    result    is    that    they  have  invested    him  with  the 

Imperishable  mantle  of  a  sen-.     One  strong  feature  of  Ins 

character  seems  not  to  have  been  yet  fully  explained  in  the 
various  notices  taken  of  his  life.  This  was  his  promptness 
and  decision  inaction  when  required  in  an  emefgenoj. 
While  he  remained  a  member  of  the  so  called  Whig  party 
it  was  chiefly  his  energy  which  prompted  the  Buccess  se- 
cured to  them  in  the  selection  both  of  Qen.  Harrison  and 
•  Jen.  Taylor,  tho  only  two  candidates  for  the  Presidency 


who  ever  secured  a  popular  majority  to  their  side.  Yet 
this  good  fortune  in  these  eases  never  inured  either  to  his 
own  or  their  benefit.  In  each  of  the  three  instances  in 
which  the  party  to  which  he  attached  himself  gained  the 
supremacy  it  was  his  fate  to  witness,  by  the  sudden  inter- 
position of  a  higher  law,  the  blight  of  his  own  hopes  of 
personal  influence  for  the  public  good  at  the  very  instant 
of  fruition. 

Mr.  Seward  in  I860  had  been  himself  a  candidate  for  the 
nomination  to  the  Presidency,  with  every  prospect  of  sue- 
cess.  He  lost  it  by  the  force  of  certain  bargains  which  arc 
apt  in  tins  country  to  defeat  the  just  expectations  of  the 
majority  of  the  nation.  The  successful  candidate,  Mr. 
Lincoln,  however,  was  not  slow  to  recognize  the  value  of 
his  long  public  services  by  immediately  placing  him  in 
what  then  was  undoubtedly  the  most  difficult  position  in 
the  cabinet.  Forthe  four  years  following  lie  underwent  an 
extent  of  labor  and  care  in  the  maintenance  of  the  coun- 
try's influence  upon  foreign  nations  which  it  is  difficult  to 
describe  in  adequate  language.  All  the  powers  of  Europe 
had  fixed  their  attention  upon  the  catastrophe  in  the  V.  S., 
and,  with  perhaps  the  exception  of  Russia,  they  scarcely 
disguised  their  satisfaction  at  witnessing  the  temporary 
check  administered  to  the  steadily-expanding  power  of  the 
great  republic.  Plenty  of  traitors  had  been  sent  out  to  do 
whatever  they  might  to  win  sympathy  for  their  cause,  and 
most  of  the  then  existing  envoys,  if  not  secretly  eo-opera- 
ting  with  the  enemy,  certainly  bore  small  good-will  to  as  n  t 
the  struggling  republic.  In  other  words,  the  entire  organ- 
ization of  the  foreign  office  needed  reconstruction,  both  in 
spirit  and  in  substance,  throughout  the  world.  There  ha  I  e 
been  in  this  department  many  statesmen  who  have  merited 
the  reputation  which  they  earned  by  their  effective  direc- 
tion of  this  branch  of  service,  but  there  never  was  before 
Mr.  Seward  a  case  when  not  one,  but  every,  nation  of  im- 
portance needed  to  be  impressed  with  the  expediency  of 
neutrality  as  the  safest  line  of  policy.  Much  the  larger 
portion  of  the  labors  of  Mr.  Seward  in  this  field  may  prob- 
ably remain  for  centuries  unseen  and  unread,  and  yet  it 
may  be  preserved  hereafter  to  testify  to  the  patriotism,  the 
energy,  and  the  wisdom  of  him  who  bore  up  the  honor  and 
safety  of  his  country  through  five  long  years  of  as  critical 
diplomatic  intercourse  as  ever  was  carried  on  in  any  re- 
sponsible hands. 

In  the  whole  career  of  Mr.  Seward  one  element  appears 
steadily  predominant — the  firmness  of  his  spirit  and  his 
presence  of  mind  in  the  face  of  difficulties.  Few  public 
men  of  any  note  have  been  subjected  to  more  sudden  and 
desperate  reverses,  and  none  ever  bore  them  with  more 
fortitude  or  set  to  work  more  energetically  to  recover  from 
them.  His  rivals  and  opponents  often  vied  with  each  other 
in  their  efforts  to  deride  him — efforts  which  did  not  escape 
his  attention,  though  they  seldom  were  permitted  to  affect 
his  deportment.  He  had  very  little  of  the  peculiarity  so 
common  to  jealous  politicians  of  damning  with  faint  praise, 
or  yet  of  insinuating  calumny  under  the  phase  of  sympathy. 
He  was  not  always  prudent  in  his  own  speech,  nor  sensible 
of  the  foul  uses  to  which  his  rather  grotesque  efforts  at 
humor  were  sometimes  put  to  injure  him.  The  whole  at- 
mosphere of  political  contention  is  always  fetid  with  the 
vile  gases  exuded  from  the  bad  passions  of  swarms  of 
actors,  especially/ those  of  inferior  grades  of  character.  He 
passed  through  it  all,  catching  as  little  of  the  stain  a&  pos- 
sible. His  enemies  only  hated  him  the  more  latterly  the 
less  he  permitted  them  to  spoil  his  temper.  It  is  the  law 
of  public  life  that  the  more  of  power  a  great  mind  applies 
in  action  the  stronger  is  the  wave  of  resistance  which  lie  i- 
sure  to  carry  before  him.  For  conflicts  of  this  kind  Mr. 
Seward  was  by  temperament  peculiarly  will  fitted.  Only 
in  a  very  few  instances  did  he  lose  his  self-command,  and 
these  were  very  naturally  bruited  with  more  Industry  from 
the  very  reason  of  their  rarity. 

In  Mar.,  1865,  the  great  conflict  at  arms  was  over,  hut 
the  labors  of  the  state  department  continued  to  involve 
questions  ominous  to  tho  peace  of  the  country.  Mr. 
Seward  had  a  just  right  to  expect  relief  from  the  strong 
pressure  upon  him  during  the  preoeding  four  years,  and 
aome  return  for  his  long  services  in  the  grateful  homage 
of  the  sovereign  people.  In  point  Of  fact,  his  fatality  in 
reverses  followed  him  to  the  end.  The  BCCOnd  term  of 
I'm.  Lincoln  found  him  completely  in  harmony  with  his 
chief,  and  ready  to  co-operate  with  vigor  in  the  arduous 
task  of  redintegration  of  the  old  and  fondly-prized  institu- 
tions under  which  the  people  had  prospered  as  no  other 
had  ever  done  for  a  continuous  period  of  three-quarters  of 
a  century.  The  imagination  of  a  miserable  wretch,  in- 
flamed by  familiarity  with  histrionic  effects,  prompted  a 
conspiracy  that  in  the  very  hour  of  triumph  laid  low  tho 
heroic  martyr  President,  and  hut  just  foiled  to  involve  Mr. 
Seward  in  the  awful  catastrophe.  It  admits  of  some  ques- 
tion  whether,  historically  considered,  it  would  not  nave 
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been  more  dramatically  fortunate  for  aim  had  the  assassin 

eedi   '-      fi"    consequence  would  have  been  a  sanctifi- 

u  of  the  two  martyrs  together  in  the  memory  of  all 

later  generationSj  and  a  corresponding  execration  of  the 

miscreants  who  perpetrated  both  crimes.  As  it  is,  Mr. 
Seward  survived  to  continue  his  labors  underasucci 
to  the  Presidential  chair  who,  with  the  best  of  intentions, 
possessed  none  of  the  conciliatory  spirit  of  his  predecessor, 
and  stirred  up  strife  instead  of  establishing  harmony.  The 
consequence  was  domestic  dissension  instead  of  peace,  alien- 
ation instead  of  union.  The  whole  policy  of  restoration, 
which  had  been  carefully  matured  for  adoption,  and  was 
really  a  wise  one,  sank  under  the  unpopularity  attached 
i  i  its  offioial  source,  and  Mr.  Seward,  who  would  not  desert 
his  chief,  took  his  full  share  of  the  odium  attending  the 
failure.  Blows  feU  thick  and  fast  upon  him,  more  seve  e 
than  those  of  the  assassin  or  the  loss  of  public  favor.  His 
wife,  who  had  always  been  to  him  an  angel  of  mercy, 
deeply  sympathizing  in  his  alternations  <A'  fortune,  and  a 
highly-cherished  daughter  in  the  flower  of  her  age,  succes- 
sively withered  under  the  shadow  of  the  destroyer,  and  left 
him  to  return  to  his  old  home  at  Auburn,  so  strongly  asso- 
ciated with  the  bright  promise  of  his  earlier  life,  to  and 
himself  bereft  of  all  the  attractions  that  had  once  adorned 
it.  The  shattered  old  man  had  not,  however,  the  dispo- 
sition even  then  to  sink  without  a  struggle  against  all 
these  disasters.  The  threatening  progress  of  disease,  and 
the  obstacles  suggested  to  deter  him,  only  stimulated  him 
the  more  to  persevere  at  every  hazard  in  fighting  for  life. 
Surrounded  by  his  remaining  family  and  multitudes  of  per- 
sonal friends,  who  held  to  him  to  the  last,  he  yet  calmly 
determined  upon  a  final  measure  singularly  indicative  of 
his  resolute  will.  Feeble  as  he  seemed  to  others,  and  con- 
scious of  the  progress  of  the  enemy  within  him,  he  decided 
to  struggle  to  the  last  by  undertaking  nothing  less  than  a 
voyage  and  journey  around  the  world.  When  finally  he 
got  back  safely  to  his  own  home  at  Auburn,  he  even  then 
would  not  sink  into  the  abyss  of  indolence.  Action  was 
indispensable  to  him.  He  directed  the  preparation  of  a 
volume  to  contain  his  observations  upon  all  that  he  had 
seen  in  the  regions  he  had  so  painfully  traversed.  It  was 
accordingly  published  under  his  supervision,  and  will  re- 
main as  a  final  illustration  as  well  of  his  keen  observation 
to  the  last  as  of  the  unflinching  tenacity  of  his  will.  He 
d.  at  Auburn  Oct.  10,  1  s 7 _" ,  in  the  seventy  m  I  year  of 

his  age.  Charles  Francis  Aiums, 

Sew'ell,  tp..  Fayette  CO.,  West  Va., on  Chesapeake  and 
Ohio  R.  It.     P.  1333. 

Sewell  |  Elizabeth  Missing),  sister  of  William,  b.  in 

the  Isle  of  Wight  in  ISi;>;  became  well  known  as  the 
authoress  of  novels  of  the  so-called  "High-Church  school 
of  fiction,"  among  which  were  Amy  Herbert  (1S4-4),  Ger- 
trude  ( 1 S  4  ."> ) ,  Laneton  Parsonage  I  1846),  Margaret  Pt  rcivai 
(1847),  which  were  republished  in  the  U.S.  She  also  wrote 
works  of  travels,  poems,  many  volumes  of  a  devotional 
character,  and  histories  of  Greece,  Rome,  and  Egypt  for 
the  young.  She  was  associated  with  .Miss  C.  M.  Yonge, 
another  well-known  writer  of  "High-Church  fiction."  in 
the  preparation  of  a  volume  of  Historical  Extracts  (1868). 
SewHI  (William},  b.  in  the  Isle  of  Wight,  England, 
about  1805;  educated  at  Harrow  School ;  graduated  at  Mor- 
ton College,  Oxford.  ls^7;  became  fellow  of  Merton,  tutor 
of  Exeter  College,  public  examiner  at  Oxford  (1836^1), 
principal  of  St.  Peter's  College.  Radley  ( 1S52),  and  incum- 
bent of  Carisbrooke.  L>.  at  Leachford  Hall,  near  Man- 
chester, Nov.  11.  1874.  Author  of  Hora  Philologica  1 1830), 
An  Introduction  to  tJa  Dialogues  of  Plato  [1841),  Popular 
Evidences  >>f  1  'hr  tut  tun  if  if  [  l  S4o ),  and  of  many  other  religious 
and  literary  treatises,  ami  translated  into  verse  portions 
of   £schylus,  Virgil,   and    Horace.— His   brother,  RlCHAltn 

Clarke,  b  d  graduate  and  fellow  of  Magdalen 

College,  Oxfordj  a  distinguished  barrister  in  London,  and 
subsequently  at  Melbourne,  Australia,  where  he  d.  Nov.  7, 
1864.     Author  of  several  legal  works. 

Sewellel,a  rodenl  of  the  genus  Aplodontia,  which  unites 
some  of  the  tics  of  the  beaver  with  those  of  the 

squirrel  family  and  of  the  prairie  dog.  is  noted  for  its  root- 
less  molar.-:  has  a  reddish-brown  color,  with  verv  small  I  ye& 
and  a  short  tail;  is  about  the  size  of  a  muskrat.  and  has 
very  strong  jaws  and  a  plump  heavy  body.  One  species 
only  (.1.  Uporina)  is  known  to  exist*  It  is  found  on  the 
Pacific  coast  in  California,  Oregon,  and  Washington  Ter- 
ritory, i-  gregarious,  ami  live.-  in  burrows.  Its  skin  is  ein- 
ployed  by  the  Indians  as  an  article  of  dress. 

Sew'elssville,  p. -v.,  Kirkwood  tp..  Belmont  co..  0. 
P.  84, 

Sewer  [0.  Pr.  n  mere],  an  underground  drain  or  chan- 
nel for  conveying  away  sewage,  such  as  refuse  and  filthy 
liquids  and  f:eeal  matter.  The  construction  of  sewer-  and 
the  discharging  of  water,  etc,  by  sewers,  as  well  as  the  sys- 


tem or  plan  of  sewers  for  carrying  off  the  sewage  of  a  local- 
ity, are  denominated  sewerage.  Technically  speaking,  a 
town  or  city  provided  with  sewers  is  said  to  be  sewered. 

Sanitary  works  and  regulations  for  the  promotion  of  the 
public  health  have  been  the  accompaniments  of  civiliza- 
tion in  all  ages  of  the  world,  and  most  ancient  cities  had 
their  systems  of  sewerage  and  water-supply,  and  their 
elaborate  public  baths  or  temples  of  health,  the  ruins  of 
which,  having  been  less  exposed  to  the  action  of  the  ele- 
ments than  those  more  elegant  structures  which  rose  higher 
above  the  earth's  surface,  bear  testimony  by  their  magni- 
tude to  the  liberal  views  which  inspired  their  construction. 
The  waterworks  and  sewerage  systems  of  Carthage,  Alex- 
andria, Rome,  and  Jerusalem  were  both  extensive  and  com- 
plete. In  Jerusalem  the  water-supply  was  so  abundant 
that  the  gardens  were  irrigated  with  the  overflow,  and  it  was 
made  to  Hush  the  whole  temple,  and  convey  away  the  blood 
and  offal  from  the  numerous  sacrifices.  The  Cloaca  of 
Rome  has  been  continuously  performing  its  present  duties 
for  about  twenty  centuries,  and  there  is  other  abundant 
proof  that  at  one  time  in  the  history  of  the  human  rare 
both  art  and  science  had  attained,  in  respect  to  sewerage,  in 
the  East  a  high  state  of  excellence.  This  was  followed  by 
a  period  of  decline  and  general  neglect  of  the  laws  of 
health  among  the  masses  of  the  people.  The  present  cen- 
tury has  witnessed  a  revival  of  the  spirit  of  sanitary  re- 
form, especially  in  thickly -populated  districts,  and  some 
of  the  ablest  minds  of  the  age  have  been  enlisted  in  its 
behalf.  Carefully-kept  statistics  show  that  in  England  a 
reduction  of  the  death-rate  invariably  follows  the  con- 
struction of  works  of  sewerage  and  water-supply,  even 
in  towns  having  a  low  death-rate.  In  twelve  towns  se- 
lected by  Mr.  Baldwin  Latham,  from  data  collected  by  the 
medical  officers  of  the  privy  council,  with  populations  run- 
ning from  7S1S  to  OS.lijG,  and  with  average  death-rates 
before  the  improvements  were  made  varying  from  10^  to 
33-^j  per  1000,  the  average  death-rate  after  the  sanitary 
works  were  completed  ranged  from  lS^j  to  26^  per  1000, 
with  a  reduction  in  the  several  towns  of  from  10  to  75  per 
cent,  in  typhoid-fever  cases,  and  from  11  to  49  per  cent,  in 
phthisis  cases.  It  must  be  conceded  that  the  amount  of 
value  or  wealth  which  a  community  can  produce  by  its 
labor,  both  mental  and  physical,  depends  upon  the  health 
of  the  people,  and  among  two  or  more  communities  sim- 
ilarly circumstanced  and  following  the  same  pursuits  it 
will  commonly,  like  the  death-rate,  vary  directly  with  their 
sanitary  condition.  Dr.  Lyon  Playfair  estimates  that 
there  are  2S  cases  of  sickness  for  every  unnecessary  death. 
To  the  loss  in  wealth-producing  power  caused  by  every 
death  there  must  be  added,  therefore,  not  only  the  expense 
of  burial  and  the  cost  of  mourning  in  one  or  more  entire 
households,  and  the  interruption  of  industry  in  many  others 
imposed  by  custom,  but  the  additional  loss  arising  from 
the  sickness  of  2S  other  members  of  the  community,  and 
the  physicians' fees  consequent  thereon.  By  following  out 
this  line  of  thought,  it  will  be  found  that  the  present  or 
current  value  of  works  of  water-supply  and  sewerage  can 
even  be  estimated  in  dollars  and  cents.  Moreover,  as  sick- 
ness of  long  standing  may  result  in  diseases  transmissible 
to  posterity,  this  current  value  is  largely  increased  in  the 
future,  in  the  comparative  freedom  of  the  people  from  in- 
herited diseases.  The  estimated  money-value  of  sanitary 
works  is  therefore  capital  invested  at  interest,  triply  or  quad- 
ruply  compounded. 

The  requisite  sanitary  works  of  a  town  should  provide 
(1)  for  a  daily  supply  of  pure  water  at  the  rate  of  not  less 
than  20  gallons  per  capita  of  the  population  ;  (2)  for  the 
thorough  drainage  of  the  surface  and  subsoil  :  and  (3)  for  con- 
veying away  all  the  liquid  waste  and  faecal  refuse  produced 
by  the  community.  Only  the  second  and  third  of  these 
specified  objects  come  properly  within  the  scope  of  this 
article.  Some  authorities  claim  that  the  surface  and  sub- 
soil drainage  should  always  be  kept  distinct  from  the 
sewers,  to  the  extent  of  providing  for  them  a  separate  sys- 
tem of  channels  ;  and  there  doubtless  are  many  cases  where 
they  should  be  so  treated.  This  question,  like  many  others 
likely  to  arise,  may  very  properly  be  regarded  as  one  to  be 
decided  upon  its  merits  for  each  locality.  In  the  general  case 
the  considerations  which  should  govern  the  engineer,  in 
fixing  the  essential  features  as  well  as  the  details  of  his 
project,  will  depend  on  (1)  whether  the  subsoil  water  ordi- 
narily stands  so  near  the  surface  as  to  require  tapping  and 
draining  off  to  a  lower  level ;  (2)  whether  the  surface  drain- 
age, loaded  with  silt  and  soil  not  soluble  in  the  water,  and 
too  heavy  to  be  carried  off  by  it  and  deposited  in  the  final 
outfall,  shall  be  provided  with  a  separate  set  of  channels,  or 
lie  pas.-cd.  in  whole  or  in  part,  directly  into  the  sewers 
which  convey  away  the  faecal  refuse  from  the  habitations; 
(3)  whether  the  less  offensive  sullage,  arising  from  the  do- 
mestic use  of  the  water-supply,  shall  be  conveyed  from  the 
houses  in  the  same  pipes  which  carry  the  animal  excreta; 
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(4)  whether  the  sewers  shall  l>c  ventilated  directly  into  the 
streets,  and  if  not,  then  the  host  method  of  securing  their 
ventilation  ;  (5)  the  most  effectual  and  certain,  and  there- 
fore the  best,  method  attainable  for  excluding  the  sewage- 
gases  from  the  houses;  (t>)  whether  the  sewage  is  needed 
for  manurial  purposes,  and  if  so,  the  best  method  of  adapt- 
ing the  works  to  that  end  ;  and  I  7)  whether,  if  nut  required 
as  a  fertilizer,  the  sewage  can  properly  be  passed  into  the 
natural  water-courses.  In  districts  where  the  sewage  is  to 
bo  used  for  enriching  the  land  the  question  of  keeping  it 
separate  from  the  rainfall — the  surface  and  subsoil  drain- 
age—  is  an  important  one,  as  the  expense  of  handling  it 
will  generally  he  in  proportion  to  its  volume.  The  surface 
drainage  of  streets  that  arc  closely  built  up  and  subjected  to 
heavy  traffic  is  nearly  if  not  quite  as  impure,  in  time  of 
moderate  and  during  the  first  stage  of  a  heavy  rainfall,  as 
any  sewage  ;  and  even  if  kept  separate  from  the  sewage,  it 
might  be  unwise  to  allow  it  to  flow  into  and  corrupt  the 
oaturaJ  water-courses  of  the  neighborhood  in  localities 
where  it  is  a  matter  of  grave  importance  to  preserve  the 
purity  of  these  streams.  Under  these  circumstances  it  seems 
necessary  to  deal  with  the  foulest  part  of  the  surface  drain- 
age as  sewage,  so  that  even  when  the  question  of  the  manu- 
rial value  of  the  latter  is  to  be  considered,  it  will  not  always 
be  judicious  "to  convey  the  rainfall  to  the  rivers  and  the 
sewage  to  the  land,"  which  is  advocated  by  some  sanitary 
writers  as  an  unexceptionable  rule.  The  best  arrangement 
for  providing  that  no  portion  of  the  surface  drainage  except 
that  most  heavily  charged  with  street  soil  shall  pass  into 
the  sewers,  while  the  rest  flows  by  a  separate  drain  into  the 
natural  water-courses,  is  the  method  by  storm-overflow 
sewers,  by  which  the  rainfall  drain,  which  naturally  lies 
nearer  to  the  street  surface  than  the  sewer,  is  made  to  cross 
and  discharge  into  the  latter  all  its  contents  when  the  flow 
from  the  street  is  small  and  the  velocity  consequently  low, 
while  on  the  other  hand  the  sewer  will  not  intercept  any  of 
the  water  from  the  surface  when  the  volume  in  the  rainfall 
drain  is  great  and  its  velocity  proportionally  high.  This  is 
done  where  the  two  channels  cross  each  other  by  placing 
an  opening  in  the  sole  of  the  drain,  directly  over  a  corre- 
sponding opening  in  the  crown  of  the  sewer,  and  by  making 
at  that  point  a  vertical  fall  or  step  in  the  drain,  of  such 
height  that  with  a  high  velocity  in  the  drain  its  contents 
will  overleap  the  opening  in  the  sewer,  and  with  a  low 
velocity  will  drop  into  it.  This  arrangement  is  shown  in 
Fig.  1,  in  which  A  A'  is  the  rainfall  drain,  B  the  .-ewer,  and 
O  the  vertical  opening 
between  them.  The  ve- 
locity   in     a    drain    or  '£"■ 

sewer  diminishes  rapid-  |ii*-JLrvi....JL — ^~*-£»_,-J- 
ly  with  the  depth  of  its  •'  /  ;  ^  > 
contents.  The  trans- 
verse form  and  the  in- 
clination of  the  drain 
A  A'  being  once  estab-  _ 
lished,  the  velocity  of  ^c 
its  flow,  and  therefore 
the  horizontal  distance 
to  which  it  will  leap  in 
falling  from  the  level  A 
to  the  le\  el  A',  will  de- 
pend (Hi  the  depth  of 
it  a  contents  ;  and  the 
difference  between  these 
le\  els,  or  the  height  of 
the  fall,  can  be  so  ar- 
ranged at  the  time  of 
construction,  that  all 
the  surface  drainage  for  a  moderate  rainfall,  and  for  the 
early  stages  of  a  heavy  one,  when  the  flow  is  loaded  with 
street  tilth,  will  fall  through  the  opening  0  into  the  sewer. 
For  a  large  rainfall  there  will  he  a  irrealer  depth,  and 
therefore  a  greater  velocity,  in  the  drain  A  A',  and  the 
stream  will  leap  further  in  falling  from  A  to  A'.  For  ex- 
ample, suppose  the  drain  A  A'  to  be  circular  and  2  feet  in 
diameter,  and  laid  at  an  inclination  of  l  in  550,  and  the 
opening  0  to  be  I  foot  wide.  With  a  flow  <;  inches  deep  in 
the  drain  the  velocity  will  lie  2\  feet  per  second,  and  the 
Btream  will  require  a  fall  of  3£  feet  to  enable  it  to  overleap 
an  opening  1  fool  wide.  \i'  we  suppose  this  fall  to  have 
been  fixed  at  2  feel  in  height,  all  this  flow  will  bo  inter- 
cepted and  pass  into  the  .-ewer.     Ef  the  drain  runs  half 

full,  the  velocity  will    be   '.',    feet   per    B6( 1.      The    Contents 

will    then    overleap  the   opening   in  a.  fall  of  '2   feet,  ami    be 

passed  oil   by  the  rainfall  drain  into  the  natural  water- 
oourses. 

With  respect  to  the  sub-Mil    drainage,  inasmuch    as    -en 
ers   are  or  should  be  watertight,  as  otherwise  the   OOntami 

nation  of  the  surrounding  si.il,  and  consequently  of  the 

atmosphere,  bj    leakage,  WOUld    be    the   certain    result,  lie  \ 

in    do   sense,  when    properly  constructed,  aet    as   drains    by 


Fig.  1. 


lowering  the  subsoil  water-level.  In  well-paved  streets 
very  little  of  the  rainfall  is  absorbed  into  the  soil,  but  finds 
its  way  into  the  sewer  or  other  channels  provided  for  it; 
and  were  it  not  for  the  unpaved  areas,  including  back 
yards  and  unimproved  lots,  the  question  of  draining  the 
soil  in  built-up  streets  would  not  perhaps  possess  great  im- 
portance, especially  if  the  soil  be  of  a  sandy  or  gravelly 
character.  It  has  been  shown  in  Great  Britain,  from  care- 
fully-prepared statistics,  that  the  death-rate  from  pulmo- 
nary diseases  was  reduced  50  per  cent,  by  sewering  certain 
towns  in  such  manner  as  to  lower  the  subsoil  water  by 
drainage,  while  in  other  towns  sewered  with  impervious 
pipes  throughout,  with  no  provision  for  drainage,  there 
was  no  decrease  in  the  death-rate  from  consumption. 
Some  provision  for  subterranean  drainage  should  therefore 
be  made  without  using  the  sewers  for  that  purpose,  al- 
though the  laying  of  sewers  alone,  by  cutting  through  the 
various  impervious  strata,  invariably  results  in  the  drain- 
age of  the  surrounding  earth  to  a  greater  or  less  degri  e. 
It  is  easy,  when  constructing  the  sewers,  to  arrange  an  ef- 
fective system  of  subsoil  drainage,  generally  at  a  moderate 
cost.  There  are  several  ways  of  doing  this,  among  which 
are — First.  The  method  by  perforated  inverts,  giving, 
when  the  invert-blocks  are  laid,  a  series  of  continuous 
channels  in  the  lower  portion  of  the  sewer.  The  joints 
between  the  invert-blocks  are  left  open  on  the  sides  and 
bottom,  but  are  closely  filled  and  pointed  with  mortar  be- 
tween the  sewer  and  the  longitudinal  channels,  to  prevent 
the  escape  of  sewage  into  the  latter.  This  manner  of 
securing  drainage  of  the  soil  is  not  easy  of  successful  ap- 
plication, and  is  not  therefore  recommended  for  general 
adoption.  Second.  To  make  the  foundation  of  the  sewer 
itself  serve  the  purpose  of  a  blind  drain,  by  forming  it  of 
well-compacted  broken  stone  of  various  sizes.  Between 
the  broken  stone  and  the  earth  on  either  side  a  vertical 
layer  of  straw,  hay,  or  fine  brush  may  be  placed,  to  pre- 
vent the  choking  of  the  drain  with  soil.  Third.  To  make 
a  blind  drain  on  each  side  of  the  sewer,  by  filling  in  with 
broken  stone,  or  a  mixture  of  stone  and  coarse  gravel,  in- 
stead of  ordinary  soil.  Fourth.  An  ordinary  drain  of 
brick,  or  a  tile  drain,  on  each  side  of  the  sewer  foundation 
will  answer  as  well  as  any  other,  and  can  easily  be  laid  at 
less  cost  than  a  blind  drain  of  stone.  AVhatevcr  method 
be  adopted,  it  should  be  such  as  will  secure  a  thorough 
drainage  of  the  soil  to  the  level  of  the  floor  of  adjoining 
cellars.  The  areas  in  rear  of  the  houses  may  be  drained 
by  either  tile,  brick,  or  blind  drains,  connected  by  a  single 
pipe  with  the  house  drain,  and  thence  with  the  sewer. 

The  transverse  form  of  sewers  is  a  detail  of  capital  im- 
portance, more  especially  if  they  are  required  to  provide 
for  an  intermittent  flow,  as  when  the  surface  drainage 
passes  into  them  in  whole  or  in  part;  for  in  order  that 
they  may  be  self-cleansing  the  minimum  velocity  should 
never  fall  below  2  feet  per  second  in  large  sewers,  and  3 
feet  per  second  in  those  of  6  to  9  inches  diameter,  even 
when  the  volume  of  flow  is  smallest.  The  greater  the  sec- 
tional area  of  the  stream  in  proportion  to  the  wetted  per- 
imeter of  the  channel  in  which  it  flows,  the  greater  will  be 
the  mean  hydraulic  depth,  and  therefore  the  greater  the 
velocity.  Sewers  should  therefore  be  narrow  on  the  bot- 
tom, or  invert,  in  order  that  the  mean  hydraulic  depth 
for  a  small  flow  may  be  as  great  as  possible.  They  should 
also  be  broad  across  the  middle  and  upper  portion,  to  give 
the  requisite  capacity  for  a  large  flow.  A  transverse  sec- 
tion of  the  shape  of  an  egg  with  the  smallest  end  down 
secures  these  conditions  better  than  any  other  form.  A 
good  form  of  such  a  sewer  is  shown  by  the  full  line  in  Fig. 
2,  in  which  the  vertical  diameter  A  B  is  equal  to  once  and 

a  half  the  transverse 
diameter  C  I*,  the  sides 
being  described  with  a 

radius  equal  to  the  \  cr- 
tical  diameter,  and  the 
invert  or  lower  are  with 
a  radius  equal  to  one- 
fourth  the  Iran-',  ei  Be 
diameter.  The  circular 
form  is  stronger  than 
the  egg  .  haped,  and 
whero  the  amount  of 
Bewage  is  prettj  nearly 
uniform  is  generally 
considered  tu  be  the 
best.  Fig.  2  also  illustrates  tho  advantage  of  the  egg- 
Bhaped  over  a  circular  sewer  of  equal  capacity,  the  latter 
being  indioated  by  the  larger  doited  circle.  The  volume 
of  water  flowing,  as  indicated  by  horizontal  lines,  is  sup- 
pn.-ed  to  be  the  same  in  e;ieh  ease,  yet   the  depth,  and    OOU 

sequently  the  velooity,  is  very  much  the  greatest  in  the 

egg-shaped    sewer. 

In  order  to  afford  the  requisite  facility  for  iii-pe  ling  and 
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repairing  a  system  of  Beverage,  and  keeping  it  Free  from 
obstructions,   man-holes  are  constructed.     (See  Fig.  3.) 

are  shafts,  usually  oiroular  in 
horizontal  section,  and  placed  in  a 
vertical  position,  constructed  with  £L 
brick,  reaching  from  the  street  sur- 

irougfa  the  orown  of  the  sewer. 
They  arc  large  enough  for  a  man  to 
pass  through  them,  and  are  closed 
on  the  top  with  an  iron  cover  of 
Buoh  strength  ami  so  fitted  to  the 
opening  as  to  resist  tho  traffic  of 
the    street   without    injury  or   dis- 

lo.'iit.  They  are  located  at 
every  point    where   the    sewer    de- 

From  a  straight  line  laterally 
or  vertically,  so  that  if  a  light  be 
displayed  in  the  sewer  at  any  man- 
hole, a  man  at  tho  next  one  on 
either  Bide  can  readily  see  if  any 
stoppage  exists  between  them. 
When  the  man-holes  aroused  for  purpose?  of  ventilation, 
the  covers  are  perforated.  The  practice  of  placing  catch- 
basins  directly  underneath  the  man-holes,  which  is  fol- 
lowed by  Borne  engineers,  in  order  to  prevent  the  sewer 
becoming  obstructed  by  deposits,  is  a  bad  one,  for  they 
become  cesspools  for  the  constant  generation  of  noxious 
gases,  which  are  discharged  into  the  streets  when  t he 
man-holes  are  used  for  ventilating  Hues,  or  find  their 
way  in  a  greater  or  less  degree  into  the  houses.  There 
Should  lie  no  dead  angles  and  spaces  in  the  sewers,  but  a 
constant  flow  of  all  the  contents  until  they  are  discharged 
at  the  outlet  :  and  this  should  take  place  before  putrefac- 
tive fermentation  can  set  in.  In  the  summer  the  time  oc- 
cupied in  Mowing  from  the  house  to  the  outlet  should  not 
exceed  ten  to  twelve  hours.  In  a  long  stretch  of  sewer 
without  change  in  direction  or  grade  man-holes  should  bo 
placed  at  intervals  of  100  to  150  feet.  A  small  shaft,  just 
large  enough  to  allow  a  lamp  to  be  lowered  through  it,  may 
replace  some  of  the  man-hole-. 

The  drainage  of  tho  street  first  flows  through  openings 
in  the  curb  or  gutter  into  strcct-gullies,  provided  usually 
with  eatoh-basins  which  retain  the  sand,  gravel,  and  heavy 
detritus,  while  the  water,  carrying  the  lighter  street-soil  in 
suspension,  flows  into  a  pipe  from  8  to  12  inches  in  diam- 
eter, which  issues  from  the  catch-basin  at  a  point  some 
feet  above  the  bottom,  and  leads  to  the  sewer.  These 
catch-ba-ins  may  be  circular  or  rectangular  in  plan,  and 
are  placed  at  intervals  of  150  to  200  feet  apart  on  each  side 
of  the  Btreet.  They  should  also  be  placed  in  valleys  where 
descending  and  ascending  grades  meet.  They  should  be 
well  trapped  to  guard  against  the  escape  of  sewer-ga^ is 
into  the  Btreet  As  often  as  the  basin  gets  filled  with  silt 
up  to  the  mouth  of  the  pipe,  it  should  be  removed,  and  an 
opening  in  the  covering  stone  is  provided  for  that  purpose. 
The  traps  should  be  so  designed  that  they  will  not  be 
opened  by  the  leaking  of  the  catch-basin,  or  by  the  lowcr- 
ing  of  the  water-level  therein  when  the  silt  is  removed. 
-Many  of  those  in  common  use  in  this  country  are  open  to 
these  objections.  One  of  them  is  shown  in  Fig.  4,  in  which, 
whenever  the  water 
from  any  cause  gets 
below  the  level  of  the 
point  >>.  a  free  passage 
for  the  gases  will  be 
opined  from  the  sewer 
to  the  street.  As  a 
remedy  for  this,  a 
siphon-trap  may  be 
placed  in  the  gully- 
drain,  so  Dear  to  the 
gully  that  it  can  be 
readily  cleaned  out  in 
the   event  of 

:  choked.  As 
a  security  against  un- 
wrapping   by   leakage 

Ehporation,  the 
gullies  ami  traps  are 
sometime-  made  of 
east  iron,  and  frequently  of  earthenware. 

The  most  perfect  Bystem  of  rtreet  sewers  will  fail  in  pcr- 
forming  if,  most  important  function,  the  protection  of  the 
health  of  the  population,  unless  the  sanitarv  requirements 
of  house-drainage  are  carefully  and  Bkilfully  established. 
House-drains  should  promptly  convey  to  the  "sewers  all  the 
fsaeal  matter  an, l  liquid  refuse  produced  by  tin;  inhabitants, 
and  they  should  accomplish  this  in  snoh  manner  that  sewer- 
gases  are  effectually  excluded  from  the  houses.  Glased 
■  ware  pipe  of  5  to  6  tnche  bore  an  auitablefor  house- 
drains,  and  they  should  be  laid  with  tight  joints  at  an  in- 


clination that  will  produce  a  velocity  not  less  than  3  to  -4 
feet  per  second,  and  provided  with  a  good  siphon-trap. 
Into  this  drain,  which  is  placed  below  the  level  of  the  cel- 
lar floor,  and  may  be  carried  through  to  the  back-yard  to 
receive  its  surface  and  subsoil  drainage,  all  the  pipes  in  the 
house  usually  lead,  whether  from  water-closets,  bath-tub.-, 
wash-bowls,  or  kitchen  sinks.  The  soil-pipe  may  be  of  lead 
or  iron  of  3j  to  4  inch  bore ;  the  sink-pipes  of  lead  1^  to  2 
inch  bore:  and  those  from  bath-tubs  and  wash-bowls  of 
lead  of  J  of  an  inch  to  1  inch  bore.  All  these  pipes  should 
be  trapped  near  their  opening  in  the  house.  The  drain- 
pipe, if  leading  into  the  back-yard,  should  terminate  at  a 
catch-basin  to  hold  the  silt,  and  be  trapped  near  it.  But 
all  these  traps,  in  the  absence  of  other  precautions,  cannot 
be  relied  upon  with  confidence  to  prevent  the  escape  of 
sewer-gases  into  the  house  by  blowing  through  the  traps  in 
times  of  extraordinary  compression  of  the  air  in  the  sewer.-, 
as  when  a  high  wind  blows  into  the  main  sewers  at  their 
outlet,  or  when  an  obstruction  occurs  at  any  point  and  the 
sewage  is  banked  up  behind  it.  Increased  pressure  in  tho 
sewers  may  also  result  from  an  elevation  of  temperature  of 
the  sewage,  and  consequently  of  the  air  and  gases  in  con- 
tact with  it,  produced  by  the  warm  refuse-water  entering 
from  the  kitchens.  Sewers  discharging  into  tidal  waters 
between  high  and  low  water  have  their  outlets  sealed  twice 
a  day,  during  which  periods  the  sewage  fills  up  to  a  higher 
level,  causing  increased  and  increasing  compression  of  the 
gases,  which  continues  until  the  tide  falls  and  the  outflow 
is  resumed.  There  are  therefore  a  variety  of  causes  against 
which  precautions  must  betaken  to  prevent  the  gases  when 
under  abnormal  compression  from  forcing  the  traps  ami 
permeating  the  habitations  of  the  people.  In  this  connec- 
tion it  is  well  to  remember  that  the  sense  of  smell  furnishes 
no  sure  evidence  of  the  presence  or  absence  of  a  dangerous 
gas,  for  some  of  the  most  pernicious  gases  are  free  from 
odor,  while  strong-smelling  gases  may  be  innocuous.  The 
gases  may  be  rendered  harmless  either  by  diluting  or  by 
disinfecting  them,  dilution  naturally  ensues  when  sewers 
are  ventilated  through  the  man-holes  into  the  street;  and  if 
we  assume  that  the  gases  are  homogeneously  dissipated  into 
the  atmosphere,  their  dilution  is  in  the  ratio  of  the  cubes 
of  the  distances  from  the  man-hole  covers,  so  that  at  the 
distance  of  20  feet  they  are  only  one-eighth  as  strong  as  at 
the  distance  of  10  feet.  In  wide  streets,  therefore,  provid- 
ed with  sewers  in  which  there  is  a  constant  current  and  no 
deposits,  the  ventilation  secured  by  simply  closing  the 
man-holes  with  perforated  covers  will  generally  suffice.  In 
narrow  streets  the  gas  should  be  deprived  of  its  hurtful 
properties  before  it  is  allowed  to  mix  with  the  surrounding 
air;  and  when  this  is  done  by  the  introduction  within  the 
man-holes  of  an  efficacious  disinfecting  absorbent,  like  wood- 
charcoal  placed  in  shallow  layers  or  pans,  so  arranged  that 
it  will  remain  dry  and  not  choke  the  draught,  while  the 
gas  must  necessarily  pass  through  it  in  its  passage  to  the 
street,  the  result  is  an  excellent  if  not,  indeed,  the  best  sys- 
tem of  sewer  ventilation  yet  devised.  The  absorbing  pow- 
ers of  charcoal  are  very  great.  Liebig  says  the  pores  con- 
tained in  a  cubic  inch  of  beech-wood  charcoal  arc  equiva- 
lent to  an  area  of  100  superficial  feet.  When  kept  dry,  and 
its  pores  are  not  allowed  to  become  choked  up  by  dust,  its 
efficacy  does  not  appear  to  diminish  with  continued  use. 
Many  methods  of  using  it  have  been  tried,  but  none  of  them 
appear  to  be  entirely  free  from  objections,  the  difficulties  be- 
ing to  so  interpose  the  charcoal  as  not  to  obstruct  the  natu- 
ral draught  too  much,  to  keep  it  dry,  and  to  prevent  the 
escape  of  any  gas  that  has  not  passed  through  the  charcoal. 
Fig.  5  shows  a  man-holo  fitted  up  with  a  charcoal  air-filter 
YIG  5  of  very    simple   design. 

The  pans  have  perfor- 
ated bottoms,  are  each 
2A  to  3  inches  deep,  and 
will  each  hold  H  to  2 
pounds  offthe  coal.  The 
man-hole  cover  should 
fit  so  as  to  be  water-tight, 
the  purified  air  passing 
up  through  a  catch-basin 
on  one  side  covered  with 
a  grating.  Holes  left  in 
the  bottom  of  this  basin 
will  promptly  carry  off 
into  the  adjacent  soil'the 
small  amount  of  water 
which  finds  its  way  into 
it.  The  cylinder  holding 
the  nest  of  pans  is  made 
of  sheet  metal,  and  is  en- 
tirely open  at  both  ends. 
It  should  fit  very  closely 
to  the  ledge  on  which  it  rests,  so  that  no  gas  can  escape 
upward  around  the  outside.     For  a  20-inch  man-hole,  5  to 
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6  pounds  of  charcoal  will  be  sufficient.  It  should  be  re- 
newed about  once  a  month,  and  may  be  used  again  and 
again  by  being  reburnt  a  short  time  at  a  cherry-red  heat 
in  iron  retorts  from  which  the  atmospheric  air  is  excluded. 
The  cost  of  maintaining  these  ventilators,  inclusive  of 
labor,  new  charcoal,  and  reburning  the  old,  should  not  ex- 
ceed SI. 50  per  man-hole  per  year.  Charcoal  ventilators 
may  be  introduced  into  the  catch-basins  which  receive  the 
surface  drainage  in  its  passage  to  the  sewer,  as  shown  in 
Fig.  6. 

It  is  now  an  cstab-  Fig.  6. 
lished     rule     that    all 
drains       and      branch 
sewers       should      dis- 
charge  their   contents   pr> -^ 

into  the  mains  in  the  . 
direction  i«r,  and  with 
a  velocity  at  least  equal 
to,  the  current  in  the 
mains,  in  order  to  avoid 
a  reduction  of  velocity 
and  the  formation  of 
a  deposit  at  the  point 
of  junction.  Junctions 
should  be  formed  with 
curves,  and  the  axis  of 
the  branch  ought,  to  be 
approximately  tangent 
to  the  axis  of  the  main, 
and  the  rate  of  fall  in 
the  curve  should  be  in- 
creased sufficiently  to 
compensate  for  the  in- 
creased friction  in  the  bend.  Branch  pipes  from  street  catch- 
basins  should  join  below  the  average  water-level  in  the  sewer. 
House-drains  should  join  above  that  level  if  they  are  ex- 
pected to  perform  any  function  in  sewer  ventilation,  as  they 
would  be  effectually  sealed  if  their  opening  into  the  sewer  be 
habitually  submerged.  House-drains,  however,  cannot,  in 
connection  with  the  rain-water  pipes  from  the  roofs,  per- 
form effective  service  in  any  system  of  house  or  sewer  ven- 
tilation where  the  public  sewers  receive  the  surface  drain- 
age; for  in  time  of  rainfall,  although  the  drains  would  or 
might  be  sealed  at  the  sewers,  the  sewer-ga>es  would  be 
compressed,  and  the  water-pipes,  already  engaged  in  carry- 
ing down  the  rainfall,  might  be  entirely  inadequate  to  fur- 
nish an  avenue  of  escape  upward.  The  consequences  might 
be,  first  to  blow  through  the  drain-trap,  and  then  through  all 
the  traps  in  the  house  in  succession.  Moreover,  if  used  for 
this  purpose,  the  rainfall  pipes  would,  in  the  ratio  of  their 
value  as  sewer  ventilators,  discharge  the  poisonous  gases  at 
the  eaves,  which  might  be  in  such  dangerous  proximity  to 
the  windows  of  sleeping-rooms  as  to  render  them  unfit  for 
occupancy.  Mr.  Baldwin  Latham  states  that  "at  Croydon 
it  was  found  that  the  more  rigorously  the  system  of  venti- 
lation by  rain-water  pipes  was  pursued,  the  more  unhealthy 
the  district  became."  Another  danger  to  be  guarded 
against  is  the  unsealing  of  the  traps  in  the  house  by  a  sud- 
den and  rapid  rush  of  water  through  the  pipes  in  the  lower 
portion  of  a  house,  as  when  a  simultaneous  discharge  into  the 
pipes  takes  place  from  bath-tubs,  water-closets,  wash-bowls, 
and  kitchen-sinks.  The  tendency  then  is  to  create  a  vacuum 
in  the  upper  portions  of  the  pipes  and  suck  the  water  from 
the  siphon-traps,  leaving  the  sewer  in  free  communication 
with  the  various  rooms  until  the  traps  arc  again  rilled  in 
the  ordinary  routine  of  domestic  life.  The  remedy  for  this 
evil  is  to  prevent  the  formation  of  the  vacuum,  by  provid- 
ing for  a  tree  ingress  of  air  behind  the  down-rushing  water 
in  the  pipes.  This  may  be  done  by  carrying  the  principal 
pipe— the  soil-pipe — in  its  full  size  up  through  the  roof, 
and  leaving  it  open  to  the  air.  It  should  not  terminate 
near  a  ventilator  nor  a  chimney-top,  nor  near  any  of  the 
windows  of  adjoining  houses.  When  the  circumstances 
will  safely  admit  tiie  escape  of  the  gases  at  the  eaves,  the 
rain-water  pipe  may  lead  directly  into  the  house-drain,  be- 
tween the  drain-trap  and  the  house,  so  that  gases  after 
forcing  the  trap  can  pass  into  the  upper  air  through  either 
the  rain-pipe  or  soil-pipe.  In  every  other  case  the  rain- 
pipe  should  be  di  ^connected  from  the  house-drain,  and  dis- 
charge into  a.  catch-basin  at  the  ground-level  provided  with 
an  efficient  trap,  from  which  a  pipe  carries  the  water  to  the 
house-drain.  If  this  trap  is  forced  by  the  gases,  they  es- 
cape at  the  catch-basin  ;  and  it  is  therefore  a  preliminary 
question  whether  they  had  better  be  Bet  free  at  the  ground 
or  allowed  to  ascend  the  rain-pipe  and  make  their  exit  at 
the  eaves.  Where  there  are  necessarily  a  number  of 
branches  leading  into  q  house-drain,  the  efficient  ventila- 
tion of  the  one  next  the  head  of  the  drain  will  not  always 
afford  ventilation  to  the  others.  The  head  of  BOOh  branch 
should  therefore  be  carried  up  ami  put  in  direct  communi- 
cation with  the  open  air.      They  may  be  drawn  together,  if 


thought  best,  inside  the  house,  so  as  to  show  but  one  top 
above  the  roof. 

When  water  is  distributed  through  a  house  from  a  cis- 
tern located  on  one  of  the  upper  floors,  its  overflow-pipe, 
even  if  trapped  in  the  best  manner,  should  not,  in  any 
event,  be  directly  connected  with  the  house-drain,  for  the 
reason  that  as  the  overflow  may  be  brought  into  use  but 
seldom,  the  trap  is  liable  to  become  unsealed  by  evapora- 
tion, and  the  cistern  thereby  placed  in  open  communica- 
tion with  the  sewer,  or  the  trap  may  be  forced  by  the 
sewer-gases  in  any  of  the  cases  of  exceptional  pressure 
already  noted.  In  either  event,  the  danger  would  be  that 
the  water  in  the  cistern  would  become  so  tinctured,  if  not 
saturated,  by  the  absorption  of  the  poisonous  constituents 
of  the  gases,  as  to  be  entirely  unsuitable  for  domestic  use. 
The  overHow-pipe  should  be  treated,  with  the  difference 
specified  below,  in  all  respects  like  the  rain-water  pipe 
when  the  latter  is  not  used  for  ventilating  the  sewers  ;  that 
is,  it  should  discharge  in  the  open  air,  generally  into  a 
grated  catch-basin  at  the  ground-level,  from  which  it  Hows 
through  a  trapped  pipe  to  the  house-drain.  It  may  even 
enter  and  form  ajunction  with  the  rain-water  pipe  at  the 
nearest  convenient  plaee.  The  difference  referred  to  con- 
sists in  placing  a  trap  at  the  cistern,  intended  simply  to 
prevent  wind  blowing  into  the  house  through  the  overflow- 
pipe.  For  this  purpose  an  ordinary  siphon-trap  within  or 
just  below  the  cistern  will  suffice. 

One  of  the  most  difficult  kinds  of  waste  material  to  pro- 
vide for  is  kitchen  grease,  which,  so  long  as  it  is  conveyed 
along  in  warm  water,  is  fluid  and  flows  freely.  Whenever 
and  wherever  it  cools,  it  solidifies  and  adheres  to  the  object 
with  which  it  happens  to  be  in  contact  at  that  moment. 
Greasy  water  should  not  be  allowed  to  reach  the  house- 
drain  except  through  a  capacious  and  well-trapped  catch- 
basin,  conveniently  located  with  reference  to  easy  and  fre- 
quent cleansing.  Mr.  J.  H.  Shcdd  recommends  a  cast-iron 
grease-trap  of  the  form  shown  at  G,  Fig.  7.     The  top  may 

Fig.  7. 


be  made  to  lit  closely  by  setting  it  on  a  layer  of  plastic 
clay  every  time  it  is  replaced  after  removal  for  cleaning 
out  the  basin.  In  houses  not  provided  with  the  water- 
olosel  system  all  tho  waste  liquids  from  bath-tubs,  wash- 
basins, kitchen-sinks,  etc.  can  safely  be  led  outside  to  a 
ventilated  and  trapped  catch-basin,  having  an  uutflow- 
pipe  leading  to  the  sewer.  Sewer-gases  entering  this 
pipe  will  escape  into  the  open  air  as  soon  as  they  reach 
tin-  catch-basin,  and  tho  house  will  not  become  contami- 
nated by  them.  The  offensive  discharges  from  wuter- 
closets  cannot,  however,  be  disposed  of  in  this  manner,  but 
must  be  conveyed  in  a  tight  house-drain  directly  (o  the 
sewer.     It  is  of  vital  importance,  therefore,  to  maintain 
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such  control  over  the  poisonous  gases  which  enter  this 
drain  Mutt  they  oannol  in  any  event  or  under  any  cir- 
oumatances    permeate  the  house.      It   is    admitted  that 

iin.l  ir  ;i  very  slight  abnormal  pressure  they  can  force  their 

way  through  the  house-drain  trap,  and  reach  the  various 
traps  a1  the  several  openings  throughout  tin;  building.  It' 
these  traps  remain  permanently  sealed,  and  the  soil-pipe 
in  full  tze  extends  upward  bo  the  external  air,  the  gases 
would  doubtless  esoape  in  that  direction.  But  the  empty- 
ing of  any  one  of  these  traps  would  ensure  its  entrance 
into  the  house;  and  there  is  no  doubt  that  they  may  and 

•  i  •  b< me  emptied  from  various  causes,  among  which  are 

.  ■  n.iiimi  of  the  sealing  water  during  prolonged  disuse, 
and  ordinary  suction  where  there  is  a  rush  of  water  in 
large  volume  down  the  soil-pipe.  I  have  no  confidence  in 
i  i  \  of  these  traps,  nor  in  any  of  the  usual  methods 
of  preventing  the  esoape  of  sewer-gases  into  houses,  nor 
indeed  in  any  method  hitherto  adopted  or  recommended, 
so  far  as  1  know,  for  attaining  this  end.  I  deem  it  of  vital 
importance  that  no  sewer-gas  whatever  should  he  allowed 
to  enter  the  Boil-pipe.  This  accomplished,  it  cannot,  as  a 
matter  i>l'  course,  come  in  contact  with  any  of  the  inside 
traps  or  reach  any  avenue  <d"  escape  into  the  house.  This 
object  can  be  attained  by  the  device  shown  in  Fig.  7,  which 
indicates  one  method  of  so  arranging  the  plumbing  and 
draining  of  a  dwelling-house  as  to  render  it  absolutely  se- 
cure against  infection  from  poisonous  gases.  The  sewer- 
gases  in  their  passage  Up  the  house-drain  will  be  arrested 
by  the  siphon-trap  T,  and  can  only  force  that  trap  under 
the  existence  of  two  conditions,  one  of  which  is  a  sufficient 
degree  of  pressure  from  behind,  and  the  other  the  absence 
of  an  unobstructed  avenue  of  escape.  But  such  an  avenue 
is  purposely  furnished  by  the  ventilating  pipe  V,  which 
issues  from  the  house-drain  below  the  trap,  and  passes  up 
through  the  house,  terminating  above  the  roof,  preferably 
at  some  distance  from  the  end  of  the  ventilating  shaft  of 
the  soil-pipe,  in  order  to  avoid  all  danger  that  the  sewer- 
gas,  after  having  issued  from  the  pipe  V,  will  be  sucked 
into  the  main  shaft.  The  pipe  V  may  pass  through  the 
roof  at  some  distance  from  (lie  main  shaft.  Indeed,  it 
need  not  enter  the  house  at  all,  but  may  discharge  through 
an  opening  in  the  sidewalk  near  the  curbstone,  provided 
with  a  charcoal  filter,  or  it  may  pass  up  on  the  outside  of 
the  house  and  terminate  above  the  eaves,  as  shown  by  the 
dotted  lines.  There  is  no  doubt  that  with  this  arrange- 
ment, the  sewer-gas,  having  once  ascended  the  house- 
drain  as  far  as  the  trap  T,  will  not  exert  any  serious,  or 
even  appreciable,  pressure  on  that  trap,  but  will  pass  off 
through  the  ventilator  V. 

The  proper  dimensions  of  sewers  will  of  course  be  gov- 
erned by  the  proportion  of  the  rainfall  they  are  intended 
to  cany  off  and  the  quantity  of  sewage  produced  by  the 
population  ;  and  this  last  will  depend  to  some  extent  on  the 
volume  of  the  water-supply  and  the  methods  of  its  con- 
sumption. When  no  provision  except  the  sewers  is  made 
for  carrying  off  the  rainfall,  the  ratio  of  the  total  rainfall 
to  the  quantity  received  by  the  sewers  will  depend  greatly 
upon  the  character  of  the  surface-soil,  and  to  some  extent 
on  the  kinds  of  pavement  used  and  the  area  of  roof-sur- 
face. Very  nearly  all  the  water  which  falls  upon  the  roofs, 
and  upon  streets  covered  with  asphalt  or  other  monolithic 
pavement,  finds  its  way  into  the  sewers  within  thirty  min- 
utes after  its  fall,  while  only  a  small  portion  of  that  re- 
ceii  ed  upon  sandy  or  gravelly  soil,  unless  the  fall  be  exces- 
sive or  is  repeated  at  short  intervals,  will  reach  the  sewers 
at  all.  In  1858  a  board  of  distinguished  experts  in  Lon- 
don Mated  on  the  subject  of  Metropolitan  drainage  that 
they  felt  ••warranted  in  concluding  as  a  rule  of  averages 
that  one-fourth  of  an  inch  of  rainfall  will  not  contribute 
more  than  nne-cighth  of  an  inch  to  the  sewers,  nor  a  fall 
of  four-tenths  of  an  inch  more  than  one-fourth  of  an  inch." 
Ii  was  found  that  of  a  rainfall  of  2^0  inches  in  26  hours 
the  Bavoj  street  sewer  received  64J  per  cent.,  the  Ratcliff 
Highway  sewer  52  per  cent.,  and  the  London  Bridge  sewer 
53  per  cent,  of  the  quantity  which  fell  upon  their  respective 
drainage-areas.  The  London  Bridge  sewer  drained  an  area 
of  2.250  acres.  On  another  occasion  a  rainfall  of  t^jths  of 
an  inch  in  H  hours  delivered  74  per  cent,  to  the  sewers. 
At  Croydon,  where  the  surface-soil  is  gravel  overlying 
chalk,  .Mr.  Latham  found  that  a  rainfall  of  ^fifths  of  an 
inch  in  12  hours  contributed  but  one-tenth  of  it  to  the 
sewers.  Prolonged  rainstorms  are  a  greater  strain  upon 
the  capacity  of  a.  sewer  than  tho-e  of  shorter  duration 
but  of  greater  hourly  amount  :  for  the  percentage  of  the  fall 
which  reaches  the  sewers  increases  with  the  degree  of 
saturation  of  the  soil.  Mr.  Hoe  found  that  a  rainfall  of  \ 
an  inch  in  3  hours  produced  its  greatest  depth  in  the 
sewer  half  an  hour  after  the  fall  had  ceased;  that  this 
greatest  depth  lasted  an  hour  ami  a  half;  and  that  the 
effect  of  the  storm  had  ceased  in  the  Bewer  at  the  end  of 
twelve  hours  from  its  commencement.     On  another  occa- 


sion a  rainfall  of  1  j1^  inches  in  1  hour,  followed  by  another 
of  iY0  °f  iin  inch  in  the  next  2  hours,  produced  its  maxi- 
mum effect  in  the  sewer  about  the  time  the  storm  began  to 
slacken,  and  its  effect  had  ceased  in  sixteen  hours.  In  the 
district  of  Warwickshire,  where  the  surface  is  an  almost 
impervious  red  marl  formation,  Mr.  Baldwin  Latham  made 
provision  for  leading  off  by  the  sewers  a  rainfall  of  1  inch 
in  24  hours,  together  with  one-half  the  maximum  quantity 
of  sewage  in  6  hours,  estimated  at  5  cubic  feet  per  head 
every  24  hours \  and  he  stales  that  the  sewers  were  by  no 
means  too  large:  while  in  the  city  of  Dantzic,  where  the 
Surface  is  Mat  and  sandy,  the  sewers  were  proportioned  to 
carry  off  one-fourth  of  an  inch  rainfall  in  24  hours,  to- 
gether with  2  cubic  feet  of  sewage  per  head  in  eight  hours. 
Rain-water  overflows  were  provided  for  excessive  storms. 
It  is  generally  considered  safe  to  provide  for  carrying 
away  one-half  the  daily  sewage  production  in  6  hours,  or 
two-thirds  of  it  in  S  hours.  The  sewers  of  the  city  of 
Brooklyn  are  designed  to  carry  off  a  rainstorm  of  1  inch 
per  hour,  upon  the  assumption  that  only  one-half  of  it 
would  reach  them  within  the  hour.  During  the  excessive 
rainstorms  of  the  summer  of  1872  it  was  found  that  the 
sewers  became  surcharged  in  certain  localities,  and  some 
shallow  storm-overflow  sewers  becamcnccessary.  Mr.  Shedd 
states  that  "  the  sizes  of  the  sewers  in  the  city  of  Providence 
have  been  based  on  the  supposition  that  30J  cubic  feet  per 
minute  per  acre  would  need  to  be  carried  away  in  the  sewers 
without  entirely  filling  them,"  which  is  equivalent  to  car- 
rying oft"  one-half  of  a  1-inch  rainfall  per  hour  during  the 
time  of  falling. 

The  natural  drainage-area  should  always  be  taken  into 
account  in  adjusting  the  sizes  of  sewers,  in  order  that  the 
question  whether  the  rain  which  falls  upon  the  higher  levels 
and  flows  through  the  district  to  be  sewered  shall  go  into 
the  sewers  in  whole  or  in  part,  or  be  kept  pure  in  natural 
or  artificial  channels,  may  receive  intelligent  consideration. 
It  will  rarely  occur  that  this  outlying  rainfall  can  be  passed 
through  the  sewers  as  economically  as  by  separate  channels 
of  a  more  simple  and  less  costly  character.  If  the  surface- 
drainage  or  rainfall  to  be  passed  into  the  sewers  is  restricted 
to  that  whieh  belongs  to  the  district  embraced  by  them,  it 
will  generally  suffice  to  give  them  such  capacity  and  in- 
clination that  they  can  discharge,  without  running  quite 
full  bore,  a  rainfall  of  1  inch  per  hour,  presuming  that  only 
half  that  volume  will  reach  the  sewers  within  the  hour. 
The  ordinary  house-sewage  is  so  small  a  percentage  of  this 
discharge  that  no  additional  provision  need  be  made  for 
it.  In  exceptional  cases,  where  manufactories  discharge 
large  quantities  of  water  into  the  sewers,  account  must  of 
course  be  taken  of  it,  but  ordinarily  a  capacity  adapted  to 
convey  away  the  rainfall  will  fix  the  maximum  dimensions. 
For  example,  take  the  isolated  and  simple  case  of  a  street 
CO  feet  wide  and  half  a  mile  long,  compactly  built  up  on 
both  sides  upon  lots  25  feet  wide  and  100  feet  deep,  with  a 
sewer  in  the  street  to  carry  off  the  rainfall  and  house- 
sewage  of  this  area  of  \  mile  X  2fi0  feet.  One-half  a  rain- 
storm of  1  inch  per  hour  is  28,600  cubic  feet,  equal  to  477 
cubic  feet  per  minute.  If  the  population  be  estimated  at 
1000,  or  5  persons  to  each  house,  and  the  daily  water-sup- 
ply is  100  gallons  per  head,  one-half  of  which  flows  off  as 
sewage  in  6  hours,  the  sewers  would  receive  during  the 
time  of  greatest  flow  only  22  cubic  feet  per  minute  from 
this  source.  As  this  is  only  about  \\,  per  cent,  of  the  rain- 
fall which  they  should  be  proportioned  to  carry  off  without 
running  quite  full  bore,  they  may  be  safely  trusted  to  carry 
the  sewage  in  addition.  An  egg-shaped  sewer  of  1'  8"  x2'6" 
at  the  lower  end,  running  with  a  velocity  of  2^0  feet  per 
second,  would  carry  off  the  water  from  both  sources  with- 
out running  quite  full. 

Sewers  should  he  laid  at  such  an  inclination  that  the 
velocity  maintained  in  them  when  the  volume  of  flow  is 
small  will  be  sufficient  to  move  the  heavier  materials  along, 
even  should  they  subside  to  the  bottom,  in  order  to  pre- 
vent obstructing  the  flow  by  the  formation  of  deposits. 
Small  sewers  should  have  a  greater  inclination  and  a 
greater  velocity  than  large  ones,  because  they  have  a 
greater  fractional  area  in  proportion  to  the  volume  of  flow. 
It  has  been  found  from  observation  that  a  velocity  of  4 
feet  per  second  will  prevent  deposits  in  small  sewers  or 
drains  of  4  inches  to  6  inches  diameter,  while  in  those  of 
S  inches  to  10  inches  diameter  a  velocity  of  3J  feet  per  second 
will  suffice.  For  diameters  of  1  to  2  feet  the  velocity 
should  not  be  less  than  3  feet  per  second  j  and  for  larger 
dimensions  not  less  than  2\  feet.  Baldwin  Latham  sug- 
gests 2  feet  per  second  as  the  lowest  admissible  velocity 
for  large  sewers.  Hence,  several  sewers  set  to  different  in- 
clinations may  be  of  such  varying  sizes  that  the  velocity 
will  be  the  same  in  all  of  them.  For  example,  circular 
sewers  of  1  foot,  3  feet,  6  feet,  and  8  feet,  diameters,  run- 
ning full  or  half  full,  if  laid  with  inclinations  respectively 
of  17Tfi(j  feet,  o^jj  feet,  2fy  feet,  and  2-fG  feet  per  mile  will 
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run  with  the  same  velocity,  the  rule  being  that  for  equal 
velocities  the  lengths  corresponding  to  a  fall  of  lfoot  vary 
directly  as  the  diameters  of  the  sewers. 
Table  I. — Inclinations   and  I  'orresponding  Velocities  for 

Circular  Sewers  I  foot  in  diameter,  running  fullor  half 

full,  h  =  v. 


Velocity  in  feet 
per  second. 

Inclination. 

Velocity  in  feet 
per  second. 

Inclination. 

2 

21 
S 
Si 
4 

1  ill  583 
"    38li 
"    275 
"    205 
"    159 

4i 

5 

5i 

6 

1  in  127 
"     103 
"      86 
"     72 

From  the  foregoing  table  for  1-foot  sewers  the  inclination 
of  any  circular  sewer  running  full  or  half  full  can  be  ascer- 
tained by  the  rule  that  for  equal  velocities  the  lengths  cor- 
responding to  a  descent  of  1  foot  vary  directly  as  the 
diameters  of  the  sewers.  For  example,  a  G-inch  sewer 
running  full  or  half  full  must  have  a  descent  of  1  foot 
in  2914  (583  -r-  2)  in  order  to  run  with  a  velocity  of 
2  feet  per  second,  while  a  4-foot  sewer  with  a  descent 
of  1  toot  in  2332  feet  (5S3  X  4)  will  maintain  the 
game  velocity.  The  inclination  and  velocity  obtained 
by  the  foregoing  table  and  rule  are  applicable  to  a  length 
of  sewer  of  which  h  =  v — that  is,  in  which  the  total  fall 
in  feet  is  equal  to  the  velocity  per  second  in  feet.  To 
find  this  length,  multiply  the  length  for  a  descent  of  1  foot 
by  the  total  descent — t,  c.  by  the  velocity.  For  example, 
the  0-inch  sewer,  with  a  descent  of  1  foot  in  291£  feet 
(583  ~  2),  in  order  to  run  with  a  velocity  of  2  feet  per 
Beoond,  should  have  a  total  length  of  5 S3  (291ix2).  A 
4-foot  sewer,  to  run  with  a  velocity  of  6  feet  per  second, 
should  have  an  inclination  of  1  foot  in  288  (72x4),  and 
Should  be  1728  feet  long  (288  X  6).  When  the  total  fall  in 
feet  of  a  given  length  of  sewer  to  be  constructed  is  either 
Less  or  greater  than  the  velocity  in  feet  per  second,  a  cor- 
rection in  inclination  is  necessary.  This  correction  can 
be  made  by  using  the  following  formula,  which  is  ap- 
plicable to  all  lengths  of  sewer,  from  which  may  be  de- 
duced the  value  of  cither  one  of  the  four  quantities  h,  /,  d, 
or  r,  when  the  other  three  are  known  : 

in  which  //.  =  head  of  water  or  total  fall  in  feet; 

I  =  length  of  pipe  iu  feet; 

'/      diameter  of  pipe  in  feet; 

v  =  velocity  in  feel  per  second; 

c  =  coefficient  of  friction  in  pipe  ; 

e=  coefficient  of  resistance  for  entrance  of  water 
into  pipe. 
The  value  of  c  is  generally  averaged  at  0.505,  but  it  may  bo 
reduced  to  0.08  by  rounding  otVthe  edges  of  the  inlet.  The  co- 
efficient of  friction  c  is  not  quite  constant,  but  varies  slightly 
withy.    It  may  be  calculated  lor  each  velocity  by  the  formula 

.016921 
c=.  01439  +  ■ — -=-,  (2) 

V  v 

For  example.  What  should  bo  the  length  of  a  circular  sewer 
of  which  the  total  fall  from  source  to  outlet  is  10  feet,  diam- 
eter 4  feet,  and  velocity  per  second  2  feet?  In  this  ease 
c  =  0.0263,  and  the  equation  becomes 


a) 


10: 


1 +  .505 +  .0203 


4/64.38' 


from  which  2=24250.  The  inclination  therefore  is  10  in 
24250,  equal  to  I  in  2425.  Similarly,  bj  assuming  the 
length,  total  fall,  and  velocity,  the  equation  would  givetne 
diameter  of  tho  sewer. 

Although  it  is  the  velocity  on  the  bottom  which  is  effec- 
tive in  keeping  a  sewer  clear  of  deposits,  c  in  the  foregoing 
discussion  represents  the  mean  velocity.  Prony's  formula 
for  mean  velocity  is 

,.  V  +  7.771', 
v  =  V  — - 

V  +  10.3351 

in  which  v  -=  mean  velocity,  and  V  =  surface  velocity.  The 
mean  velocity  is  a  mean  proportional  between  I  he  velocity 
at  the  surface  and  the  velocity  at  the  bottom.  For  prac- 
tical ii--c  ii  may  i"'  assumed  that  the  mean  velocity  is  equal 
to  four-fifths  the  superficial  velocity.  The  sectional  area 
of  tho  stream  divided  bj  the  wetted  perimeter  or  rubbing 
surface  is  called  the  mean  hydraulic  depth.  The  discharge 
Of  a   -ewer  in  cubic  feet  per  second  is  equal  to  the  tran>\  ei >.■ 

srriioii  of  the  stream  in  feet  multiplied  by  the  velocity  in 
feci  |ier  second. 

The  foregoing  discussion  applies  to  circular  sewers  of 
any  BICO,  running  full  or  half  full,  with  any  total  fall  from 
source  to  Outlet,  and  with  any  \elocity.  When  the  velocity 
does  not  exceed  (i  feet  per  second,  and  tho  total  fall  in  feet 


equals  the  velocity,  the  inclination  is  calculated  directly 
from  Table  I.  by  the  rule  there  given.  For  greater  veloci- 
ties, and  for  cases  where  t>< h,  recourse  can  be  had  to 
formulas  (1)  and  (2)  : 

Table  II. — Inclinations  and  t \.n-< spoudlmj  Velocities  for 
Egg-shaped  St  were  1.0*  X  V  6",  running  full,  h  =r.  (The 
proportions  of  the  Si  wt  r  are  those  shown  in  Fig.  £.) 


Velocity  io  feet 
per  second. 

Inclination. 

Velocity  in  feet 
pi  .  second. 

Inclination. 

2 

2i 

3 

Si 

4 

1  in  676 
"     4  IS 
"    318 
"    238 

"    is.", 

a 

6 

1  ill  147 
"    120 
"    1(10 
"      81 

From  the  foregoing  table  the  inclination  of  any  sized  egg- 
shaped  sewer,  and  of  the  same  proportions,  running  full, 
may  be  deduced  from  the  rule  that  for  equal  velocities  the 
lengths  corresponding  to  a  descent  of  1  foot  vary  directly 
as  the  transverse  diameters  of  the  sewers.  Example. — A 
2-foot  X  3-foot  sewer  running  3  feet  per  second  should  have 
an  inclination  of  1  in  636  (318  X  2),  and  the  length  of 
sewor  to  which  this  calculation  applies  is  that  correspond- 
ing to  a  height  of  3  feet  (h  —  v).  The  total  length  is  there- 
fore 3  X  636  =  1908  feet. 

Tablk  III. —  Inclinations  and  Corresponding  Velocities  of 
Egg-shaped  Sewers  1.0'  x  1'  6"f  running  two-thirds  full, 


Velocity  in  Teet 
per  second. 

Inclination. 

Velocity  in  feet 
per  second. 

Inclination. 

2 
2i 

3 
3i 

4 

1  in  737 
"    4S8 
"    347 
"    259 
"    21J1 

4i 
5 
5J 
6 

I  in  160 
"     131 

"    108 
"     91 

From  the  foregoing  table  the  inclination  of  any  sized  egg- 
shaped  sewer  of  the  same  proportions  running  two-thirds 
full  may  be  deduced  in  the  manner  already  described. 
Thus,  a  4'  X  6'  sewer  running  3  feet  per  second  should 
have  an  inclination  of  1  in  1388  (347  X  4),  and  the  length 
of  sower  to  which  the  calculation  is  applicable  corresponds 
to  a  height  of  3  feet.  This  length  is  therefore  3  X  13SS  = 
41IH  feet. 
Table  IV. — Inclinations  and  Corresponding  Velocities  of 

Egg-shaped  Sewere  1.0'  X 1'  6",  running  one-third  full, 

h  =  v. 


Velocity  in  feet 
per  second. 

Inclination. 

Velocity  iu  feet 
per  second. 

Inclination. 

2 
2i 
3 
3i 

1  in  482 
"    319 
"    227 
"    170 

4 
44 

s 

6 

1  in  132 
"    105 
"      85 
"      CO 

The  inclination  of  any  sized  egg-shaped  sewer  of  the  same 
proportions,  running  one-third  full,  may  be  deduced  from 
the  above  table  in  the  manner  before  described.  Example. 
— An  egg-shaped  sewer  3'0  x  4'(i  inches,  running  with  a 
velocity  of  3  feet  per  second,  must  have  an  inclination  of  1 
in  681  (227  X  3),  and  this  velocity  and  inclination  apply  to 
a  length  of  21113  feet  (681x3). 

Tables  II.,  III.,  and  IV.  afford  the  means  of  calculating 
tho  inclination  of  egg-shaped  sewers  of  any  size,  provided 
they  have  tlie  proportions  shown  in  Fig.  2,  for  velocities 
up  to  6  feet  per  seoond,  and  for  lengths  in  which  the  Ball 
in  feet  equals  the  velocity  in  feet  per  second.  When  the 
total   fall  in  feet  from   source  to  outlet  differs  from    the 

velocity  in  l'cct  per  si ml.  we  may  use,  as  in  the  case  of 

circular  sewers,  the  equation 


(1) 


in  which  d  represents  the  diameter  of  a  circular  sower  hav- 
ing the  same  inclination,  velocity,  and  mean  hydraulic 
depth  as  what  may  be  termed  the  corresponding  egg- 
Bhaped  sewer.  The  mean  hydraulic  depth  of  egg-shaped 
sewers  of  the  form  under  discussion  (Fig.  2)  is  found  by 
multiplying  the  transverse  diameter  by  0.2897  when  run- 
ning full,  by  0.3157  when  running  two-thirds  full,  and  by 
0.2066  when  running  one-third  full.  The  mean  hydraulic 
depth  of  a  Circular  sewer  when  running  either  full  Or  half 
full  is  one-fourth  of  the  diameter.  If  t  =  transverse  diam- 
eter Of  the  egg-shaped  sewer,  we  have  for  corresponding 
Or  equivalent  sewers — 

when  running  full,  -  =  rX0.2S'.i:  ; 


when  runnim 


d 

two-thirds  full.       -  /  X  (1.3107  ;  and 
■A 
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when  running  one-third  full,  —  =  t  X  0.2066. 

Hence  the  diameter  of  a  circular  sewer  is  equal  to  four 
times  the  mean  hydraulic  depth  of  the  corresponding  egg- 
Bhaped  sewer;  and  by  substituting  in  Eq.  (1  )  the  value  of 
d  thus  obtained,  we  shall  obtain  the  value  of  either  one  of 
quantities  fc,  /.  or  >\  knowing  the  other  two.  Example. — 
What  is  the  proper  inclination  of  an  egg-shaped  sewer 
3.0  x  *  feet  6  inches,  running  full,  with  a  velocity  of  2  feet 
I,  the  total  fall  being  2  feet?  In  this  case  d  = 
0.2897  3.4764  feet,  and  as  r  =  //,  we  have  only  to 
go  to  the  rule  under  Table  I.  and  multiply  the  length  for 
a  fall  of  1  foot  by  3.4764,  to  get  the  Length  for  the  Bame 
;  in  the  given  sewer.  Answer,  583  ■  3.4764  2028, 
or  I  in  2028,  applicable  to  a  length  of  1056  feet  (2028X2). 
What  is  the  proper  inclination  for  an  egg- 
shaped  sewer  l  feet  \  6  feet,  running  two-thirds  full,  with 
ii  |  of  3  feet  per  second  and  a  total  fall  from  source 
to  outlet  of  6  feet?  d  I  <4x0.3157  5.0512,  which, 
substituted  in  Eq.  1 1  |  with  c  0.02  t2,  gives  the  total  length, 
!  ■-  3640  feet  in  a  fall  of  6  feet,  or  1  in  1440.  Example.— 
What  is  the  proper  inclination  of  an  egg-shaped  sewer  2 
feet  6  inches  .  3  feet  9  inches,  running  one-third  full,  with 
a  velocity  of  \  feet  per  second,  and  a  total  fall  from  source 
to  outlet  of  2  feet?  <t  =  4  X  2.5x0.2066  =  2.066,  which,  put 
in  Eq.  (1)  with  c  =0.0229,  gives  for  total  length,  ?=  589.57 
feet,  or  1  in  294.78. 

The  Pneumatic  System, — Tn  all  the  foregoing  discussion 
the  fsecal  and  other  waste  and  refuse  matter  produced  by 
the  inhabitants  of  a  district  or  town  is  supposed  to  be 
carried  away  through  the  agency  of  the  liquid  portions 
thereof,  moving  under  the  laws  governing  the  flow  of  water. 
This  method  of  carrying  off  sewage  is  known  as  the  water- 
carriage  system.  In  Amsterdam,  Leyden,  and  some  other 
towns  in  Holland  the  movement  of  atmospheric  air  lias 
been  applied  to  secure  the  same  results,  according  to  a 
method  devised  by  Capt.  Liernur,  civil  and  military  engi- 
neer, and  generally  designated  the  "pneumatic  system." 
Its  efficacy  has  not  yet  been  thoroughly  tested,  and  some 
Of  its  important  and  essential  details  are  still  confined  to 
the  field  of  experimental  research,  but  its  merits  have  been 
sel  forth  in  BUCD  a  positive  manner,  and  by  advocates  of 
such  acknowledged  ability  and  experience,  as  to  entitle  it 
to  BOme  notice.  In  order  to  understand  the  principle  of 
this  system,  suppose  that  an  air-tight  iron  tank  or  reservoir 
occupies  some  central  point  of  a  town  or  district.  From 
this  tank  an  air-tight  main  issues,  having  branches  through 
the  several  streets  to  different  points  in  the  district.  These 
branches  in  turn  branch  off  into  the  several  house-drains, 
and  these  latter  are  connected  respectively  with  the  soil- 
pipes  of  the  houses,  the  latter  being  open  to  the  external 
air  at  their  upper  end  above  the  highest  closet.  If  the  air 
be  pumped  out  of  the  central  tank,  creating  a  vacuum 
therein  more  or  less  complete,  there  will  ensue  a  downward 
rush  of  air  in  each  and  all  the  houses,  and  thence  through 
the  branches  and  main  into  the  tank,  carrying  with  it, 
under  a  suitable  arrangement  of  the  details,  all  the  refuse 
matter  which  finds  its  way  into  the  soil-pipes  and  house- 
drains.  In  this  manner  the  tank  may  be  filled  with  sewage. 
It  is  emptied  by  a  similar  process.  A  pipe  with  one  end 
inside  the  tank,  and  reaching  to  the  bottom,  has  its  other 
end  connected  with  an  air-tight  receiver,  which  may  be  a 
portable  tank  on  wheels  for  carrying  the  sewage  away. 
When  this  receiver  is  exhausted  of  air  by  the  use  of  the 
air-pump,  the  sewage  flows  up  into  and  tills  it  from  the 
main  tank.  A  -ingle  stopcock,  near  the  tank,  in  the  main 
ie  system  to  work.  When  this  is  opened,  the  pneu- 
matic power  of  the  vacuum  in  the  tank  begins  to  act,  and 
a  downward  rush  of  air  in  the  houses,  branches,  and  main 
Bets  in  with  a  more  or  less  Budden  shock,  which  puts  the 
ge  in  motion.  In  order  to  adapt  this  Bystem  to  dis- 
tricts where  thru-  arc  differences  of  level,  and  therefore  dif- 
ferent rates  of  inclination  in  the  branches,  and  also  where 
the  volumi  -applied  by  the  several  house-drains 

vary  within  wide  limits,  a  water-trap  or  vertical  step  is 
made  in  each  house-drain,  something  like  an  ordinary 
siphon-trap.  When  this  trap  is  full,  all  additional  sewage 
entering  it  will  flow  off  by  its  gravity.  In  Fig.  8  let  b 
Fig.  8. 

>  li 

jd 


represent  the  drain  from  a  house  containing  Bay  fifty  people, 
and  n  that  from  a  small  residence  in  which  only  two  or 
three  persona  live,  both  in  communication  through  their 
respective  traps  with  the  sewer  ty  also  suppose  that  the 
drain  b  carries  enough  sewage  into  the  trap  to  fill  it  up  to 


Fig.  9. 


the  level  L  L  in  an  hour,  and  that  the  flow  in  a  requires 
twenty-four  hours  to  fill  its  trap  to  the  point  of  overflow. 
After  the  first  hour  the  sewage  in  b  will  flow  directly  into 
the  sewer  8  and  toward  the  central  tank  by  its  own  weight, 
while  in  a  it  will  remain  in  the  angle  (/  for  a  whole  day. 
Suppose,  after  it  has  risen  above  the  sealing  angle  c,  that 
the  pneumatic  power  is  applied  by  opening  the  stopcock  in 
the  main.  The  liquid  at  d  will  rise  up  some  distance 
toward  the  overflow  angle  h  under  the  effect  of  atmospheric 
pressure  in  the  drain  ".  while  in  /-  it  will  begin  to  flow  at 
once  over  the  ledge  and  toward  the  central  tank.  If  the 
vertical  steps  in  the  two  drains  are  of  the  same  height  (say 
one  foot),  the  flow  over  the  ledge  in  the  drain  a  will  not 
begin  until  the  liquid  in  b  is  so  much  reduced  by  its  flow 
that  were  the  pressure  to  be  removed  by  closing  the  cock  it 
would  assume  the  same  height  in  the  two  traps.  A  condi- 
tion of  equality  of  barometric  resistance  would  then  be 
established,  and  the  two  drains  will  How  simultaneously  on 
a  reproduction  of  the  vacuum.  It  is  claimed  that  by  this 
device  of  traps  or  steps  the  pneumatic  power,  applied  by 
means  of  the  vacuum  in  the  central  tank,  operates  equally 
and  simultaneously  upon  all  the  house-drains  in  a  single 
district,  causing  an  immediate  flow  wherever  the  traps  are 
full,  and  at  a  later  period  in  those  where  the  level  of  the 
sewage  is  between  the  sealing  angle  and  the  overflow  angle. 
In  the  houses  the  closets  on  the  different  floors  should,  for 
convenience  and  economy,  he  placed  as  nearly  as  possible 
over  one  another,  in  order  that  the  fsecal  and  liquid  refuse 
may  reach  the  house-drain  through  a  single  soil-pipe.  Each 
closet-pan  is  provided  below  with  a  siphon-trap,  as  shown 
in  Fig.  '.',  and  the  soil-pipe  is  carried  up  through  the  roof 
from  a  point  outside  the  siphon  of  the 
highest  closet.  The  pan  is  also  venti- 
lated into  this  main  shaft,  as  seen  at  V 
in  Fig.  9.  The  closet  room  should  pre- 
ferably be  next  to  an  exterior  wall,  and 
be  provided  with  a  window  or  otherwise 
ventilated.  The  soil-pipes,  house-drains, 
and  street-sewers  in  the  works  constructed 
under  Capt.  Liernur's  supervision  arc  all 
of  east  iron,  5  inches  in  diameter,  with 
the  joints  calked  in  the  manner  usually 
adopted  with  gas-pipes. 

This  method  of  sewerage  necessitates  a 
separate    system   of  drains   for  carrying 
\  /         lL_  away  the  surface  and  subsoil  waters,  and 
into  this  supplemental  system  all  the  re- 
/'-^\  fuse  waters  of  the  houses  flowing  from 

if    ^^0r  kitchens,  bath-tubs,  wash-basins,  etc.  are 

'  conveyed.     These  latter  pass  through  a 

siphon-trapped  pipe  into  a  catch-basin  having  an  overflow 
near  the  top  for  conveying  off  the  liquids  to  the  water-drain 
pipes,  while  the  more  solid  matter  which  has  a  manurial 
value  sinks  to  the  bottom  and  is  conveyed  by  another  pipe 
to  the  pneumatic  sewer.  This  will  be  understood  by  a  ref- 
erence to  Fig.  10,  where  the  drain  d  carries  the  house-sul- 

lage  through  a  trap  into 
the  basin  b.  The  fluid 
portions  pass  oft"  through 
the  pipe  c  to  the  water- 
drains,  the  solid  portions 
being  kept  back  by  a 
screen  placed  just  below 
the  upper  outlet-pipe. 
From  the  bottom  of  the 
basin  the  pipe  p  connects 
with  the  pneumatic  sewer.  It  has  a  sudden  rise  near  the 
basin  of,  say.  one  foot,  designed  to  place  it  under  the  same 
barometric  resistance  with  the  sewage  house-drains.  When 
the  vacuum-power  is  applied,  the  basin  b  is  emptied  of  its 
contents  in  the  same  manner  as  the  other  parts  of  the  system. 
During  the  construction  of  the  works,  and  before  the 
street-tanks  in  the  several  sub-districts  are  brought  into 
connection  with  the  main  reservoirs  at  the  central  pump- 
ing-station,  the  Tanks  are  emptied  by  means  of  a  portable 
steam-engine  and  air-pump,  accompanied  by  a  portable 
iron  tank  or  tender.  By  attaching  the  pump  to  the  top 
opening  of  the  street-tank  the  latter  is  exhausted  of  air  to 
about  a  three-quarter  vacuum.  The  stop-cocks  in  the  mains 
are  then  opened,  and  the  sewage  of  the  district  flows  into 
the  tank,  which  is  then  closed.  The  portable  iron  tank  is 
next  exhausted  of  its  air,  and  closed,  and  then  connected 
by  its  supply-pipe  with  a  pipe  reaching  to  the  bottom  of 
the  street-tank.  Air  is  then  admitted  at  the  top  of  the 
-n  r  tank,  and  the  valves  of  the  portable  tank  opened, 
when  the  contents  of  the  former  are  forced  or  sucked  into 
the  latter,  to  be  transported  away.  The  portable  engine 
and  tender-tank  are  dispensed  with  as  soon  as  the  sub- 
distriet  or  street  tanks  are  placed  in  communication  with 
the  great  central  reservoir  or  reservoirs,  which,  whether 
one  or  more  in  number,  arc  capaeious  enough  to  receive  the 


Fig.  10. 
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contents  of  the  tanks  in  all  the  surrounding  districts.  The 
sewage  is  transferred  from  the  small  tanks  to  the  central 
reservoir  by  the  same  process  of  pneumatic  pressure  al- 
ready explained.  It  is  then  treated  by  a  poudrette  appa- 
ratus, and  converted  into  a  fertilizer  by  a  process  which  it 
U  deemed  unnecessary  to  describe  in  this  article.  It  gen- 
erally requires  thirty-six  hours  for  the  sewage  to  pass  from 
the  houses  to  the  central  reservoir,  undergo  the  necessary 
treatment,  inclusive  of  desiccation,  and  be  packed  up  and 
made  ready  for  sale  and  shipment.  Mr.  Adam  Scott  in 
des  iribing  this  system  says  :  "  The  air-pump  is  sot  in  mo- 
tion, and  maintains  during  the  day  a  three-quarter  vacuum 
in  certain  central  reservoirs  placed  below  the  floor  of  the 
building,  and  at  the  same  time  in  the  central  pipes.  Work- 
men perambulate  the  town,  visiting  each  tank  once  a  day. 
To  drain  the  houses  commanded  by  one  tank,  they  alter- 
nately open  the  connecting  cock  of  the  central  pipe  and 
the  stopcock  of  any  main  pipe  :  the  first  to  obtain  a  vacuum 
in  the  tank,  the  second  to  utilize  this  by  emptying  the 
closet-pipes  connected  with  that  particular  main.  After  all 
the  mains  of  the  tank  in  question  have  been  operated  upon, 
and  their  contents  collected  in  the  tank,  the  workman  turns 
the  discharging  cock  to  send  the  whole  mass  to  the  central 
building  for  immediate  conversion  into  poudrette.  He  then 
proceeds  to  the  next  tank,  there  to  repeat  the  operation." 

There  is  no  doubt  that  the  pneumatic  process  has  a  strong 
prejudice  to  overcome  in  communities  long  accustomed  to 
the  visible  cleanliness  of  the  water-closet  system,  but  it 
certainly  possesses  this  advantage,  that  it  prevents  the 
escape  of  sewer-gases  into  the  houses,  for  during  those  in- 
tervals when  the  vacuum-power  is  not  in  operation  the 
gases  are  hermetically  enclosed  and  free  from  pressure  in 
the  mains  and  branches,  and  at  other  times  flow  away  from 
the  houses  toward  the  central  reservoir.  The  total  cost  of 
the  Amsterdam  works,  for  engineering,  plant,  machinery, 
royalties,  and  the  requisite  alterations  in  the  houses,  is 
stated  to  have  been  a  little  under  £2  10*.  per  inhabitant. 
Mr.  Scott  estimates  that  in  an  English  town  with  a  popula- 
tion of  18,750,  covering  an  area  of  250  acres,  the  cost 
should  for  safety  be  placed  at  £4  per  inhabitant,  with  a 
total  working  expense  per  annum  of  £5430,  and  a  yearly 
credit  from  the  sale  of  poudrette  of  £91575,  leaving  nearly 
£  tOOO  annually  as  clear  profit  after  deducting  every  charge. 

The  disposal  of  the  sewage  of  large  communities,  where 
it  cannot  bo  safely  passed  into  the  natural  water-courses,  is 
admitted  by  all  who  have  given  any  intelligent  thought  to 
the  subject  to  be  a  most  serious  and  vexatious  question.  In 
England  large  sums  of  money  have  been  expended  in  more 
or  less  fruitless  attempts  at  its  solution.  All  the  schemes 
have  attached  more  or  less  mammal  value  to  the  sewage, 
upon  which  their  success  was  predicated.  After  years  of 
effort  the  conclusion  seems  to  be  that  any  method  by  which 
the  sewage  of  large  towns  can  be  harmlessly  got  rid  of  is 
preferable  to  the  best-known  devices  for  utilizing  it  for 
fertilizing  purposes.  In  small  towns  the  difficulty  is  en- 
countered in  less  unmanageable  proportions,  and  examples 
are  cited  where  the  system  of  irrigation,  as  well  as  that  of 
downward  filtration  through  the  soil,  has  been  successfully 
applied.  Artificial  purification  by  chemicals  has  also  been 
successful  in  some  instances.  The  limits  assigned  to  this 
article  will  not  admit  of  any  discussion  of  this  branch  of 
the  sewerage  question.  {For  further  information  see 
Baldwin  Latham's  Sanitary  Engineering  ;  George  E.  War- 
ing on  The  Sanitary  Drainage  of  Housed  and  Towns  ; 
William  Eassie  on  Healthy  Honsee ;  J.  H.  Shcdd's  Report 
on  the  Sewerage  of  Providence  City.)       Q.  A.  G-ILLMORE. 

Sewers  and   Drains.     See  Sewer,  by   Gen.  Q.  A. 
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Sew'ing-Machines.  The  sewing-machine  is  one  of 
the  mechanical  triumphs  of  the  nineteenth  century,  and  in 
its  practical  application  to  manufacturing  and  household 
purposes  belongs  to  the  last  half  of  that  century.  Yet  the 
idea  of  attempting  by  a  machino  to  relieve  woman  from 
the  "drudgery  of  the  needle"  hud  suggested  itself  to  more 
than  one  of  the  inventors  and  mechanics  of  the  eighteenth 
century.  The  first  sewing-machine  of  whose  patenting 
there  is  any  record  was  intended  rather  fur  embroidering 
than  plain  sewing.  It.  was  patented  in  1755,  and  had  a 
needle  with  two  points,  and  an  eye  at  mid-length.  This 
form  of  needle  was  called  for  many  years  a  tambour- 
needle.  In  1790,  Thomas  Saint  invented  in  England  a 
sewing-machine  for  "quilting,  stitching,  and  sewing, 
making  shoes  and  other  articles  by  means  of  tools  and 
machines.1'  This  machine  was  made  mostly  of  wood;  it 
had  an  overhanging  arm,  a  needle-bar  or  needle-carrier, 
into  which  was  fastened  by  set  screws  not  only  a  vertically 


reciprocating  straight  needle,  with  a  notch  at  its  lower  end, 
but  a  straight  awl  also  to  make  the  holes  through  which 
the  thread  was  to  pass.  On  the  top  of  this  needle-bar  was 
a  thread-spool,  giving  out  its  thread  continuously;  it  had 
also  an  intermittent  automatic  feed  between  the  stitches, 
and  thread-tighteners  above  and  below.  It  made  the 
chain  or  tambour  stitch — i.  e.  a  loop  being  first  made  by 
thrusting  the  eye-pointed  needle,  armed  with  a  thread, 
through  the  material  to  lie  sewed,  the  second  thrust  of  the 
needle  carried  the  bight  of  the  thread  through  this  loop, 
forming  in  its  turn  another  loop  through  which  the  next 
thrust  of  the  needle  carried  the  bight  of  the  thread  to  form 
still  another  loop,  while  the  first  loop  was  drawn  up  close 
by  the  descending  needle.  This  tambour  etitch  is  in  use  in 
several  machines  at  the  present  day.  The  next  machine 
in  the  order  of  time  was  Duncan's,  also  English,  and  pat- 
ented in  1804.  It  made  the  tambour  stitch,  using  for  the 
purpose  a  number  of  hooked  needles  to  catch  the  loop. 
About  this  time,  and  perhaps  earlier,  several  machines  were 
patented  making  the  running  stitch,  usually  by  crimping  or 
fluted  rollers,  which  crimped  or  plaited  the  cloth,  and  then 
forced  the  needle  through  it  horizontally.  These  used 
needlefuls  of  thread,  and  were  not  fed  from  a  spool  giving 
out  its  thread  continuously.  The  next  machine  was  an 
American  invention,  and,  though  not  patented,  was  a  decided 
advance  on  those  which  had  preceded  it.  In  1818,  Rev.  John 
Adams  Dodge  of  Monkton,  Vt.,  invented  and  (with  the  as- 
sistance of  John  Knowlcs,  an  ingenious  mechanic  of  the 
same  town)  constructed  a  rowing-machine  which  made  the 
back  etitch  ami  sewed  a  perfect  seam.  Mr.  Dodge  was  de- 
terred from  continuing  the  manufacture  of  the  machine, 
and  from  endeavoring  to  introduce  it  to  the  public  or  se- 
curing letters  patent  for  it,  by  two  causes:  first,  the  exi- 
gencies of  his  professional  duties  as  pastor  of  two  and 
sometimes  three  churches,  which  left  him  no  time  for  other 
pursuits;  and  second,  by  the  bitter  opposition  of  the 
journeymen  tailors,  who  denounced  the  machine  as  an  in- 
vasion of  their  rights.  There  exists,  however,  ample  evi- 
dence that  it  was  a  machine  capable  of  doing  good  and 
practical  work.  Lye's  machine,  patented  in  the  U.  S.  in 
1826,  exists  only  in  name.  The  patent-records  of  that  year 
are  burned,  and  it  is  not  known  what  were  its  claims  or 
what  stitch  it  made.  The  next  machine  was  invented  in 
France,  and  patented  there  in  1830,  and,  after  some  modi- 
fications, in  the  U.  S.  in  1850.  The  inventor  was  Barthelemy 
Thimonnicr,  and  his  machine  is  worthy  of  notice  as  having 
been  the  first,  except  Saint's,  which  came  into  practical  use. 
It  made  tho  chain  or  tambour  stitch,  but  of  such  strength 
that  it  was  used  near  the  close  of  Charles  X.'s  reign,  early 
in  1830,  for  manufacturing  army  clothing.  Eighty  of 
these  machines,  made  of  wood,  were  destroyed  by  a  mob, 
on  the  plea  that  they  were  depriving  the  journeymen 
tailors  of  their  daily  bread.  Thimonnicr  himself  escaped 
with  his  life,  and  again  set  to  work.  In  a  few  years  he 
had  other  machines  ready,  made  of  metal,  but  again  they 
were  destroyed  by  a  mob.  He  died  in  poverty  in  1857. 
This  machine  was  driven  by  a  treadle  and  cord.  It  made 
the  chain  stitch,  with  the  successive  loops  on  the  upper  sur- 
face of  the  cloth.  It  had  the  overhang  arm,  the  Hat  cloth- 
plate,  the  vertical  post,  vertically  reciprocated  needle,  the 
continuous  thread,  ami  a  nipple  sleeved  upon  the  stem  of  the 
needle  acted  as  apresser-foot.  Between  1832 and  1834,  Walter 
Hunt,  an  ingenious  and  highly-educated  mechanic  of  New 
York  City,  invented,  manufactured,  and  sold  a  number  of 
sewing-machines,  which  were  operated  successfully  by  sev- 
eral persons.  These  machines  had  a  curved  eye-pointed 
needle  at  the  end  of  a  vibrating  arm,  used  two  threads,  the 
lower  being  on  a  bobbin  and  enclosed  in  a  shuttle,  and  made 
the  loch  etitch — f.  '•.  a  stitch  in  which  the  two  threads,  that 
from  the  needle  and  that  from  the  shuttle,  interlock  by  a 
single  turn  or  twist  as  nearly  as  may  bo  in  the  centre  of 
tho  goods  or  fabric  which  is  being  sewn.  Like  many  other 
inventors,  he  was  improvident,  and  neglected  to  patent  his 
inventions.  In  1834  a  Mr.  G.  A.  Arrowsmith,  who  had 
seen  these  machines  working,  and  who  desired  to  intro- 
duce them  into  the  market,  purchased  of  Walter  Hunt  for 
a  small  sum  two  or  three  of  the  machines  and  the  right  to 
procure  a  patent  and  manufacture  them.  While  the  ap- 
plication tor  a  patent  was  pending  Mr.  Arrowsmith  became 
involved  in  pecuniary  disaster,  and  was  unable  to  perfect 
his  patent.  -Mr.  Hunt,  about  1852,  repurchased  his  inven- 
tion from  Arrowsmith,  and  applied  for  a  patent.  The 
commissioner  of  patents  decided  that  ho  had  made  a  good 
working  machine,  but  held  that  he  had  forfeited  his  right 
to  a  patent  by  his  neglect  and  the  sale  of  his  invention. 
In  Isn,  Newton  A  Arohbold  patented  the  eye  pointed 
needle  in  England,  though  it  had  beon  used  certainly  for 
eight,  and  possibly  for  more  than  twenty,  years  in  this 
country.  In  1S42,  J.  J.  Greenough  patented  a  sewing- 
machine  intended  for  leather  and  other  heavy  work.  This 
|  machine  had  tho  double-pointed  needle,  with  tho  eye  in  tho 
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centre;  the  needle  was  preceded  by  an  awl,  which  made  the 
;>  which  the  needle  passed,  and  the  needle  was 
ugh   and   through   the  material,  being  drawn 
n  by  pincers  acting  automatic-ally  on  either  side.    It 
:ii  the  option  of  the  operator  either  the  back  Mitch  or 
the  shoemaker's  etitchj  which  went  continuously  forward. 
The  ueedle  used  lengths  of  thread,  and  required  refilling 
i  was  automatic  and  regulated  by  the  !■ 
b  1,  and  was  continuous  for  the  length  of  the 
i   the  machine,  when  it  had  to  be  set  back.     The* 
.  Dry  little  used.     The  next  year  (1843)  the 
Corliss  machine  was  invented:  its  general  character  was 
similar  to  thai  of  Grreenongh's,  but  it  used  two  eye-pointed 
which   reciprocated   in  horizontal   paths  through 
holes  prei  iously  made  by  awls  in  the  material  fastened  be- 
tween  damps  and  fed  in  front  of  the  needles.     The   feed 
was   automatic)  the  length  of  the  holding-clamps.     The 
motions  were  derived  from  peculiarly-shaped  cams   on  a 
revolving  shaft.     Except  Bean's,  and  possibly  one  or  two 
other  small  machines  making  the  running  stitch,  there  is 
no  other  machine  on  record  as  patented  until  lslti,  when  a 
patent    was  issued   to  Klias  Howe,  Jr.     Howe  was  but  an 
indifferent  mechanh — his  inventive  genius  was  far  inferior 
to  that  of  Walter  Hunt  or  Thimonnier,  or  many  other  in- 
ventors who  have  done  much  toward  perfecting  the  sewing- 
machine— but  he  possessed  great  persistence  and  determi- 
nation ;  and  though  at  first  the  outlook  was  gloomy  in  the 
extreme,  yet  in  the  end  fortune  favored  him  even  beyond 
his  deserts.      He   first  attempted  to  solve  the  problem  of 
making  a  practical  sewing-machine  in   1843:  in   1844 he 
claimed   to  have  devised  the   eye-pointed  needle  and  inter- 
locking shuttle,  and  in   May,  1845,  had  a  machine  which 
worked  fitfully  and  intermittently.     In  Sept..  1846,  he  ob- 
tained his  patent.     As  we  have  seen,  the  curved  eye-pointed 
needle,  in  combination  with  the  shuttle,  had  been  used  by 
Hunt    eleven    or   twelve    years    before.      The    eye-pointed 
needle  had  been  patented  in  England  in  1841. 

The  original  Howe  machine  is  thus  described  by  Dr.  E. 
H.  Knight  in  the  American  Mechanical  Dictionary:  "It 
had  a  curved  eye-pointed  needle  attached  to  the  end  of  a  j 
vibrating  lever  and  carrying  the  upper  thread.  The  shuttle 
carrying  the  lower  thread  between  the  needle  and  the  upper 
thread  was  driven  in  its  race  by  means  of  two  strikers  ear- 
vied  on  the  ends  of  vibrating  arms  worked  by  two  cams. 
The  cloth  was  suspended  by  pins  from' the  edge  of  a  thin 
steel  rib  called  a  baster-plate,  which  had  holes  engaged  by 
the  teeth  of  a  small  intermittingly  moving  pinion.  This 
wa-  the  feed."  When  the  machine  was  patented  it  was 
found  to  be  impossible  to  sell  it.  The  tailors  and  seaui- 
stressos  all  opposed  it,  and  the  few  who  were  willing  to  try 
it  found  it  inipossil.de  to  make  it  work  satisfactorily.  Aside 
from  the  defects  resulting  from  imperfect  mechanism  and 
badly-adjusted  parts,  there  seems  to  have  been  some  in- 
herent difficulty  in  Howe's  original  plans  for  a  sewing- 
machine.  Several  parties  who  took  out  licenses  from  him 
and  attempted  to  make  sewing-machines  under  his  patent 
and  models,  though  they  were  greatly  his  superiors  in  me- 
chanical ability  and  genius,  found  themselves  unable  to 
make  machines  of  any  practical  value.  Among  other  diffi- 
eultics,  two  seemed  insuperable:  the  baster-plate  did  not 
answer  any  good  purpose  as  a  feed,  and  the  vertical  sus- 
pension of  the  material  was  both  awkward  and  objection- 
able: the  tension  was  not  regulated,  so  that  the  machine 
would  skip  stitches,  make  large  loops  at  some  places,  and 
draw  the  thread  too  tightly  at  others.  Several  eminent 
machinists  undertook  in  1848,  1849,  and  1850  to  produce 
sewing-machines  which  might  be  of  more  practical  value. 
Messrs.  Blodgett  a  Lerow  made  a  machine  which  was  used 
to  a  moderate  extent  in  the  manufacture  of  clothing,  but  it 
retained  Howe's  baster-plate  and  was  otherwise  imperfect: 
Me.-srs.  Morey  &  Johnson  and  John  Bachelder  produced 
single  thread  machines  making  the  loop  or  chain  stitch, i\w\ 
having  new  devices  both  for  feed  and  tension.  Bachelder's 
fee  1  had  a  rotating-pin  surface  moving  about  a  horizontal 
axis  and  carrying  the  material  over  a  horizontal  cloth-sup- 
porting surface.  Johnson's  needle-feed  possessed  consid- 
erable merit,  and  has  been  lately  revived  with  some  modi- 
fication-. These  machines  were  the  first  which  attempted 
the  chain  or  loop  stitch  in  this  countrv.  In  1849,  Mr.  Alien 
B.  Wilson,  now  the  Wilson  of  the  Wheeler  A  Wilson  Man- 
ufacturing Co.,  made,  and  in  1850  patented,  a  sewing-ma- 
chine with  a  vibrating  shuttle,  and  containing  the  germ  of 
his  two-motioned  feed  (afterward  improved  and  repatcntcd 
as  the  four-motioned  feed):  this  had  a  considerable  sale, 
and  was  greatly  superior  to  the  Howe  machine  :  but  it  did 
in>t  satisfy  the  inventor,  and  was  eventually  abandoned. 
In  Sept..  1850,  Isaac  M.  Singer,  an  ingenious  mechanic  of 
New  York  City,  who  had  interested  himself  in  the  sewing- 
machine  experiments,  and  was  familiar  with  Blodgett  A 
Lerow's  machine,  made  a  contract  to  invent  an  improved 
sewing-machine  and  have  it  built  for  forty  dollars.     He  ac- 


complished this  for  the  specified  price  within  twelve  days. 
His  machine  was  found  to  be  a  practical  working  machine. 
This  machine  was  the  first  which  had  the  rigid  overhang- 
ing arm  to  hold  the  vertical  needle,  in  combination  with  a 
shuttle,  and  the  double-acting  treadle,  also  Mr.  Singer's 
invention,  but  which  he  did  not  patent,  and  was  the  first 
v,  bich  had  proved  satisfactory  to  manufacturers.  A  patent 
was  applied  for  at  once,  but  was  not  issued  until  Aug.  12, 
is.". I.  The  wheel-feed  was  one  of  Mr.  Singer's  improve- 
ments in  this  patent.  At  about  the  same  time  Mr.  William 
0.  Grover,  afterward  of  the  firm  of  Grover  &  Baker,  a 
skilful  mechanic  of  Boston,  was  attempting  the  solution  of 
the  sewing-machine  problem  in  another  direction.  On  Feb. 
II,  1851,  Messrs.  Grover  &  Baker  patented  a  sewing-ma- 
chine making  what  has  since  been  known  as  the  double- 
loop  (or  Grover  &  Baker)  stitch  by  means  of  a  circular 
under-needle  reciprocating  with  a  curved  eye-pointed  needle 
above,  and  doing  away  with  the  shuttle  entirely.  This 
machine  was  subsequently  improved  by  a  feed  device  in- 
vented by  Mr.  Grover,  substantially  similar  to  Mr.  Wilson's 
(the  four-motioned  feed),  Mr.  Grover  having  at  the  time 
no  knowledge  of  Sir.  Wilson's  invention;  the  difficulties 
growing  out  of  this  were  compromised  between  the  two 
parlies.  These  machines  were  very  popular,  and  from  1854 
to  L858  took  the  lead  of  all  others. 

We  have  already  spoken  of  Mr.  Wilson's  shuttle-machine, 
and  of  his  dissatisfaction  with  it.  Mr.  Wilson,  however, 
possessed  what  Howe  lacked — a  high  order  of  inventive 
genius,  as  well  as  the  quality  of  persistence  which  charac- 
terized Howe.  He  had  set  himself  resolutely  to  work  to 
produce  a  machine  which  would  give  satisfaction.  The  re- 
sult was  the  invention  and  patenting  (Aug.  12, 1851)  of  the 
rotating  or  revolving  hook,  which  carried  within  its  con- 
cavity a  double-convex  circular  bobbin,  and  a  concave  ring 
which  held  it  in  place.  This  hook  caught  the  loop  from 
the  descending  eye-pointed  needle,  which  was  slightly 
curved,  and  passed  it  around  the  bobbin,  thus  dispensing 
with  the  shuttle.  Subsequently,  Mr.  Wilson  perfected  the 
four-motioned  feed  and  various  other  devices  tending  to 
perfect  his  machine.  Thus,  these  three  machines,  which 
for  many  years  led  the  market  (as  two  of  them  yet  do), 
started  nearly  abreast  of  each  other  in  the  race.  The  Gto- 
ver  &  Baker  machine  was  the  first  patented,  but  the  Singer 
machine  had  been  most  largely  manufactured  after  its  pat- 
ent was  applied  for,  and  from  1852  to  1854  made  the  larg- 
est sales.  From  1854  to  1858  the  Grover  &  Baker  took  the 
lead  :  from  Is.'.s  to  1  soS,  the  Wheeler  &.  Wilson  :  and  from 
1868  to  1876  the  Singer  again  took  the  first  place  in  the 
amount  of  its  sales.  For  the  first  five  years  all  of  these 
companies  were  greatly  annoyed  and  embarrassed  by  Howe's 
claims.  His  patent  had  been  so  skilfully  drawn  as  to  in- 
clude the  forming  of  a  seam  by  means  of  a  curved  needle 
and  shuttle  under  a  combination  of  parts  and  arrangement 
substantially  the  same  with  that  described.  Under  this  claim, 
which  arose  from  the  fatal  laches  of  Hunt  in  neglecting  to 
secure  a  patent  for  the  same  combination,  he  held  several 
points  essential  to  the  construction  of  a  successful  sewing- 
machine  :  and,  though  he  had  never  constructed  one  which 
would  work,  he  demanded  from  all  the  manufacturers  a 
royalty  of"  S25  for  every  machine  made.  The  demand  was 
resisted,  but  one  of  the  courts  having  sustained  his  claim, 
he  enforced  it  until  1853.  After  long  negotiations  an  ar- 
rangement known  as  the  "  Albany  agreement  "  was  entered 
into  by  Klias  Howe,  the  Singer  Manufacturing  Co.,  the 
Wheeler  &  Wilson  Manufacturing  Co.,  and  the  Grover  Sc 
Baker  Manufacturing  Co.,  by  which  the  three  parties  agreed 
to  pay  a  royalty  of  $5  to  Howe  on  each  machine  manufac- 
tured by  themselves,  except  those  exported,  and  to  exact 
$15  of  those  under  license  from  them.-*"  From  this  royalty 
a  litigation  fund  of  $10,000  was  to  be  accumulated,  and  the 
remainder  divided  between  Howe  and  the  three  companies, 
the  licensing  company  receiving  the  larger  share.  This 
arrangement  was  continued  till  1860  (Mr.  Howe's  patent 
having  been  extended  for  seven  years  in  1860).  Howe  ap- 
plied for  a  second  extension  in  1867,  although  he  ac- 
knowledged that  he  had  received  between  $1,000,000  and 
$2,000,000  for  his  invention  :  but  his  application  was  de- 
nied. I  nder  the  extension  Howe  received  but  SI  on  each 
machine,  and  the  licensees  paid  S7,  divided  as  before.  For 
some  years  but  few  new  machines  were  invented  :  the  Weed 
(1S.)4.  and  subsequently  improved  in  1868),  the  L'arham 
(also  in  1854),  the  Finklc  &  Lyon  (the  same  year),  and  t he- 
Florence  (1855),  were  the  principal  new-comer.-.  These 
were  all  shuttle  machines.  Mr.  Singer,  Mr.  Wilson,  and 
Mr.  lirover  were  all  intensely  active  during  the  years  L853 
-60  experimenting  in  every  direction  to  perfect  their  ma- 
chines.    Mr.    Singer   in    particular    seems   to    have   gone 

*  This  royalty  of  $15  included  the  permission  to  use  specified 
patents  taken  out  V.y  these  companies,  such  as  the  feed,  form  of 
the  needle  and  of  the  shuttle,  etc.,  as  well  as  the  fee  to  Mr. 
Howe. 
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through  the  entire  range  of  devices  which  were  capable  of 
being  applied  to  the  purpose  of  machine-sewing — recipro- 
cating, vibrating,  ami  rotating  shuttles,  an.)  various  forms 
of  these,  latch-takers  for  chain-stitch  machine,  feeds  of  all 
kinds,  tension  devices,  sewing-machine  attachments  of  all 
sorts,  etc. 

In  June,  1857,  Mr.  James  E.  A.  Gibba  «»f  Millpoint,  Va., 
took  out  his  first  patent  for  a  machine  with  a  rotating  hook, 
to  be  used  with  a  single  thread,  and  making  the  twisted 
limp  stitch,  a  variety  of  the  chain  or  tambour  Btitch  which 
possesses  much  merit.  This,  with  some  additions  of  other 
devices  by  Mr.  JamesWilleoxof  Philadelphia,  and  his  son, 
Mr.  Charles  \l.  Willcox,  became  the  Willcox  &  Gibbs  sew- 
ing-machine, tho  most  popular  and  approved  of  the  single- 
thread  machines.  The  Empire  (since,  we  believe,  consoli- 
dated with  tho  Remington )  was  put  upon  the  market  about 
1858,  and  the  Slote  or  Elliptic,  a  machine  having  a  honk 
with  elliptic  motion,  involving  the  Wheeler  &  Wilson  pat- 
ent, and  subsequently  owned  by  them.  Tho  two  Howe 
machines  (the  Elias  Howe  and  the  Amasa  B.  Howe)  came 
in  about  the  samfe  time,  and  the  American  Button-hole  and 
Sewing  Machine  Co.,  the  /Etna,  and  tho  original  Domestic 
under  Mack's  patents,  between  I860  and  1864.  The  last 
five  were  all  shuttle  machines.  The  Beokwith  machines, 
driven  by  hand  or  by  treadle,  but  without  stand,  and  one 
making  the  loop  or  chain  stitch,  and  the  other  the  double 
loop  or  Grover  &  Baker  stitch,  wore  first  patented  in  1865, 
and  have  Bince  la-en  considerably  improved.  They  have  a 
peculiar  feed  invented  by  Mr.  Beokwith,  and  combining  a 
smooth  plate  with  a  vibrating  needle-bar.  At  tho  expira- 
tion of  Howe's  patent  in  1SG7  a  large  number  of  new  ma- 
chines were  put  upon  the  market,  but  few  of  them  now 
survive.  The  Victor  (the  successor,  with  considerable  im- 
provements, of  the  Finkle  &  Lyon  machine),  the  Reming- 
ton (consolidated  with  the  Empire),  and  which,  as  now 
made,  is  a  popular  machine,  are  the  most  prominent  of  the 
new-comers.  The  Domestic,  with  its  successive  improve- 
ments and  its  easy  motion,  has  also  greatly  increased  its 
Bales.  The  Davis  machine,  tho  Secor,  Blees,  and  J.  E. 
Braunsdorff's  (the  old  .Etna  revived)  have  been  tho  most 
conspicuous  of  the  minor  machines.  AH  of  those  last 
named  are  shuttle  machines. 

There  have  been  two  machines  and  two  attachments  for 
making  the  button-hole  stitch — viz.  the  Union  button-hole 
machine,  now  owned  and  greatly  improved  by  the  Singer 
Manufacturing  Co.,  and  the  House  or  Wheeler  &  Wilson 
button-hole  machine;  the  American  button-hole  and  the 
Wheeler  &  Wilson  button-hole  attachments.  As  these  ma- 
chines are  only  used  by  manufacturers  of  clothing  and 
leather  goods,  and  from  their  construction  are  necessarily 
costly,  tlie  only  machine  now  in  use  to  any  extent  is  the 
Singer  Manufacturing  Co.'s,  which  makes  a  very  perfect 
and  strong  button-hole.  The  attachments  are  mostly  em- 
ployed on  white  goods,  ladies'  dresses,  etc.,  and  are  in  con- 
siderable deumnd.  They  do  not  make  the  circular  eve  of 
tho  button-hole,  but  have  a  provision  for  staying  it  at  the 
ends,  and  are  also  useful  in  making  the  button-hole  stitch 
used  instead  of  a  binding  upon  shoes  and  upon  the  scal- 
loped edges  of  cloaks,  dresses,  etc.  in  all,  about  2000 
patents  have  been  issued  since  1846  on  sewing-machines 
and  their  different  parts  and  sewing-machine  attachments. 

In  looking  back  at  this  history  of  the  scwing-machino 
enterprise,  it  will  be  seen  that  the  best  classification  of  sew- 
ing-machines is  by  the  kind  of  stitch  produced,  the  only 
machines  now  operated  making  one  or  other  of  the  follow- 
ing stitches  :  the  running  Btitch,  now  nearly  abandoned  ;  the 
lock  stitch,  used  by  not  less  than  four-fifths  of  all  the  m;i- 
ohines  made;  the  Grover  &  Baker  or  double-loop  Ht!l<-h  ; 
the  twisted-loop  or  Willcoa  .1*  Qibba  *///<■//,  and  its  congener, 
the  chain  or  l<»>p  stitch  ,*  and,  for  a  special  purpose,  the  but- 
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The  Lock,  stitch. 
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Grover  &  Baker  stitch. 
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Twisted  Loop  stitch.  Button-hole  stitch. 

ton-hole  stitch.    We  give  these  in  their  order  of  develop- 
ment in  this  country.     The  back  stitch,  formerly  made  by 

the    Dodge,  the    GrreenOUgh,  ami    the    Co-liss    machines,   is 

not  now  made  (.n  any  machine  in  operation.     The  over- 

hikI  t,r.  r  ntitr),  is  only  produced  on  a  machine  used  for  sew- 


ing carpets  by  A.  T.  Stewart  &  Co.  Tho  running  stitch,  or 
its  congener,  a  stitch  made  with  a  spiral  eye-pointed  needle 
and  holding  the  thread  in  a  groove  of  the  spiral,  is  only 
used  in  sewing  bags  by  Garland's  spiral-needle  sewing- 
machine. 

There  remain,  then  (I.),  the  Lock-stitch  Machines, 
which  arc  properly  divided  into  two  sub-classes — those 
making  the  lock  stitch  by  means  of  a  shuttle,  and  those 
effecting  the  same  result  by  a  rotating  or  revolving  hook. 
The  first  of  these  sub-classes  is  a  very  prolific  one;  it  in- 
cludes about  thirty  kinds  of  sewing-machines,  and  of  the 
5,680,000  machines  manufactured  in  the  last  twenty  years, 
not  less  than  .'i, 5110,111)1)  were  shuttle  machines.  Of  course 
we  have  not  room  to  describe  all  of  this  promising  family, 
but,  taking  the  Singer  machine  ;i-  the  type  or  representa- 
tive   of  the  whole,  we    propOSC    to    point    out    in  the    others 

their  several  points  of  difference.  The  Singer  .Manufactur- 
ing Co.  makes  several  kinds  of  sewing-machines,  one  or 
two  for  manufacturing  purposes,  one  for  family  use,  and  a 
button-hole  machine.  They  are  made,  of  course,  in  all 
the  different  styles  of  cases  or  stands  and  of  ornamental 
finish  to  satisfy  different  tastes,  and  have  the  various  at- 
tachments which  in  these  days  are  regarded  as  indispen- 
sable for  fancy  work.  One  tiling  impresses  the  expert  on 
looking  at  the  working  specimens  of  these,  as  well  as  those 
of  the  other  large  sewing-machine  manufacturers:  there 
is  nothing  done  for  display  ;  the  parts  are  as  simple  as 
possible,  and  as  few  in  number  as  is  consistent  with  the 
objects  to  be  accomplished;  they  are  all  made  on  the 
"assembling  principle;"  every  piece,  even  to  the  smallest 
screw  or  washer,  being  duplicated  thousands  of  times,  and 
each  so  exactly  alike  that  the  machine  is  put  together  by 
the  assembling  of  these  pieces  taken  at  random  from  their 
hundred  or  more  drawers  or  bins.  Every  part  of  the  ma- 
chine is  and  has  been  for  years  under  the  constant  scru- 
tiny of  the  most  eminent  machinists  in  the  profession, 
and  every  modification  which  tends  to  make  the  machines 
more  efficient,  to  improve  their  quality  of  running  and 
their  ease  of  management,  has  been  adopted.  These  re- 
marks apply  not  only  to  the  Singer,  but  to  all  the  ma- 
chines of  the  larger  companies.  Hut  more  specifically : 
tho  Singer  machines  produce  the  lock  stitch  by  the  recip- 
rocal action  of  a  straight  eye-pointed  needle  and  a  long 
and  rather  narrow  shuttle,  opening  on  its  lower  face  and 
carrying  a  fixed  bobbin  traversing  longitudinally  a  straight 
race.  The  machine  is  operated  cither  through  the  treadle 
Fio.  5. 


Singer  shuttle, 
or  other  power  by  means  of  a  horizontal  and  a  vertical 
shaft,  engaged  with  each  other  by  the  action  of  two  bevel- 
wheels;  a  pin  on  the  end  of  the  rotating  horizontal  shaft, 
entering  a  heart-shaped  groove  in  a  block  attached  to  the 
needle-bar,  communicates  motion  to  the  needle-bar,  while 
a  craiik  at  the  lower  end  of  the  vertical  shaft  connects  by 
a  link  with  the  shuttle-driver  or  carrier.  Some  of  the  man- 
ufacturing machines  for  heavy  work  have  the  wheel-feed 
invented  by  Mr.  Singer  in  1853  :  others,  and  all  the  family 
machines,  the  four-motioned  feed  of  .Mr.  Wilson.  This 
feed  is  operated  through  the  horizontal  lever  actuated  from 
the  vertical  shaft.  The  feed  is  adjusted  through  a  movable 
fulcrum  controlled  by  a  set-screw.  A  take-up  lever  con- 
trols the  thread  between  the  tension  device  and  the  eye  of 
the  needle.  The  tension  Of  the  under  thread  is  regulated 
by  slots  ami  holes  in  the  shuttle.  The  upper  tension  is  not 
professedly  automatic,  but  has  as  much  claim  to  be  consid- 
ered so  as  that  of  some  other  shuttle  machines,  the  thread 
passing  between  two  elastic  disks  of  thin  steel  so  arranged 
that  they  admit  coarse  or  fine  thread  without  changing 
the  tension.  It  has  its  action  transmitted  mainly  by  means 
of  cams,  though  in  some  instances  there  is  a  resorl  to 
crank  movements.  The  Singer  manufacturing  machine 
oannol  be  described  as  noiseless,  but  the  Family  ma- 
chine is  as  quiet  as  most  of  the  shuttle  machines,  and  is 
eaSj     running.      The    manufacturing    machine    has    always 

been  a  great  favorite  with  tailors  and  the  clothing  trade. 

The    two    Howe    machines,  now  both    manufactured    by  tho 

Howe  company,  bear  a  very  strong  general  similarity   to 

the   Singer   machines,    but    have  an   additional   cam-move 
incut  for   bringing  the   stitch  home  without   a  sudden  jerk, 

thus  lessening  the  liability  of  breaking  the  thread  at  that 
point.  The  Howe  machines  arc  properlj  manufacturing 
machines,  and   in   some  descriptions  of   manufacturing, 

particularly  in  leather- work,  have  no  superior  in  the 
beauty  ami  certainty  of  their  Btitohing.  As  family  ma- 
chines they  run  too  hea\  ilv  and  are  somewhat  noisy,  though 

they  do  good  work.    The  Weed  machines  are  also  ol  two 
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kinds — the  General  Favorite  or  manufacturing  machine, 
and  the  Family  Favorite.  Both  have  been  greatly  im- 
prove >8  by  inventions  and  changes  made  by  Mr. 
t;.  A.  Fairfield,  theirpresent  superintendent.  The  former 
machine,  usually  styled  "Q-.  F.,"  is  now.  from  recent  im- 
provements, very  popular    among  the    manufacturers    of 

leather  g l-\  not  only  for  its  good  work,  but  for  its  quiet 

m,  its  rapidity  of  motion,  and  its  durability.  It  has 
ins  and  no  long  bearings, all  the  movements  being  by 
Bhort  cranks  and  eccentrics  so  arranged  as  to  have  very 
little  wear,  and  that  so  uniform  that  it  can  be  compensated 
by  simply  tightening  the  screws.  Their  family  machine 
(  !•'.  !•'.  i  i-  now  receiving  some  modifications  which  will 
doubtless  improve  it.  The  shuttle  of  these  machines  dif- 
fers from  that  of  the  Singer  in  opening  at  the  end  to  re- 
ceive the  bobbin;  in  having  the  bobbin  loose  in  the  shut- 
tle: in  having  the  lower  yig.  6. 
tension  pass  through  a 
large  slot  and  under  two 
long  steel  springs,  in- 
>r«-.id  of  through  holes 
in  the  shuttle,  thus,  it 
is  claimed,  diminishing 
the  wear  of  the  thread  ; 
and  in  having  the  shut- 
tle in  a  cradle  without 

,      „„  Weed  shuttle. 

motion,  the  only  mo- 
tion being  that  of  the  cradle,  which  reciprocates  instead 
of  the  shuttle.  This,  it  is  claimed,  greatly  diminishes  the 
clatter  of  the  machine.  The  Remington  machine,  re- 
modelled and  improved  from  the  old  Empire  machine, 
claims  In  have  made  several  improvements  on  other  shut- 
tle machines.  It  dispenses  with  rotary  cams  except  in 
moving  the  needle-bar,  and  claims,  from  its  peculiar  con- 
struction and  the  longer  amount  of  revolution  of  its  shaft. 
to  run  lighter  and  with  less  wear  and  noise  than  other 
shuttle  machines.  It  also  claims  that  its  feed  is  positive, 
silent,  and  automatic,  and  that  its  tension  is  so  easily 
and  effectually  controlled  that  it  can  be  run  at  a  higher 
rate  of  speed  than  any  other  shuttle  machine.  As  to 
quietness  of  running,  there  is  no  appreciable  difference 
between  it  and  the  Singer  Family  or  some  of  the  other 
shuttle  machines.  The  "  Domestic"  sewing-machine,  orig- 
inally made  under  Mack's  patents  of  1S63,  etc.  at  Xor- 
walk,  <>.,  has  been  greatly  improved  since  1S70.  It  has  a 
straight  needle,  a  peculiarly-formed  and  very  simple  shut- 
tle, which  is  supported  at  the  end  of  a  horizontally  vibrat- 
ing shuttle-lever,  which  is  forked  at  one  end  to  receive  the 
ball  like  end  of  a  vertical  lever  which  is  itself  vibrating 
from  a  pivot  in  the  standard  of  the  machine,  and  which 
is  forked  to  embrace  an  eccentric  on  the  horizontal  shaft. 
The  shuttle,  like  that  of  Weed's  G.  F.,  opens  at  the  end, 
and  the  bobbin  is  loose  in  the  shuttle.     The  thread  passes 


out  of  the  slot  through 
two  holes  and  under  a 
single  spring.  The  bob- 
bin carries  80  to  100 
yards  Of  thread.  The 
four-motioned  feed  is 
used,  but  with  some 
adaptations  which  are 
claimed  to  make  it  more 
precise  and  powerful 
than   most  others.     The 
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'  Domestic  "  shuttle 


'Florence"  shuttle. 


upper  tension  has  some  claims  to  be  considered  as  auto- 
matio.  It  is  obtained  by  a  spring  accommodating  itself 
perfectly  to  the  size  of  the  thread,  maintaining  a  con- 
stant, equal,  and  regular  hold,  and,  when  once  adjusted, 
remaining  so  without  the  least  variation.  From  several 
particulars  in  its  construction  the  Domestic  is  a  light- 
running  and  not  a  noisy  machine.  The  Wilson  sewing- 
machine  make-  it>  stitch  by  a  vertically  reciprocating 
straight  needle  and  a  longitudinally  reciprocating  shuttle. 
The  needle  is  moved  by  the  action  of  a  vibrating  arm 
pivoted  to  an  upright  rising  from  the  bed-plate.  The 
lower  end  of  the  bent  arm  is  slotted,  and  receives  a  pin 
projecting  from  a  crank  or  disk  on  a  short  cross-shaft  lo- 
cated directly  under  the  upright.  The  shuttle-driver  is 
connected  by  link  with  the  disk  or  crank  that  actuates  the 
needle-arm.  In  other  respects  this  machine  differs  very 
little  from  other  shuttle  machines.  The  "Florence"  ma- 
chine is  made  under  the  Langdon  patents.  It  is  somewhat 
complicated  in  construction;  it  uses  a  curved  needle  car- 
ried by  a  vibrating  arm  or  lever  on  a  shaft  which  has  a 
backward  extension  yoke  embracing  an  eccentric  on  the 
main  shaft.  The  shuttle-driver  is  actuated  by  the  shaft  by 
means  of  a  link.  The  needle  and  shuttle  have  constant 
motion,  not  having  periods  of  rest,  like  other  machines. 
By  an  attachment  to  the  feed-bar  when  the  feed-bar  is  at 
a  stand  the  machine  can  be  made  to  produce  a  knotted 
stitch,  of  no  great  use.     The  shuttle  has  a  latch-plate  to 


regulate   if-  tension  and  distribute  the  unwinding  of  the 
thread  from  the  bobbin.     Its  reversible  feed  is  regarded  as 
P1G  3#  one  of  its  strong  points,  and 

its  hemming  attachment  as 
another.  It  is  said  to  be  more 
easily  handled  than  some 
other  machines.  The  ''Vic- 
tor" (the  successor  of  the 
Finkle  &  Lyon  machine)  is 
manufactured  ;it  Middletown, 
Conn.  It  also  claims  an  automatic  tension,  but  in  its  gen- 
eral construction  presents  few  noticeable  points  of  departure 
from  its  type,  the  Singer  family  machine. 

We  come  next  to  the  second  sub-class  of  lock-stitch  ma- 
chines— those  with  a  revolving  hook  instead  of  a  shuttle — 
of  which  the  Wheeler  &  Wilson  Co.'s  machines  are  now  the 
only  representatives.  We  have  already  spoken  of  Mr. 
Wilson's  inventions,  and  especially  of  the  rotating  hook 
and  the  four-motioned  feed.  In  Mr.  Wheeler,  Mr.  Wilson 
found  an  able  and  energetic  coadjutor,  and  the  two  part- 
ners and  their  associates  who  afterward  joined  them  have 
conducted  their  enterprise  witli  great  ability  and  wonderful 
success.  From  the  first  they  had  a  difficult  task  to  per- 
form ;  the  traditions,  such  as  they  were,  of  the  sewing- 
machine  interest  were  all  in  favor  of  the  shuttle,  and  have 
continued  so  to  the  present  day  ;  and  in  adhering  to  the 
rotating  hook,  and  demonstrating  by  their  work  their  abil- 
ity to  do  all  descriptions  of  sewing,  both  on  heavy  and 
light  goods,  in  every  respect  equal  to  that  done  by  the 
shuttle  machines,  and  with  no  more  expenditure  of  labor, 
trouble,  or  difficulty  of  working  than  that  of  other  ma- 
chine.-, they  have  shown  what  resolute  and  intelligent  man- 
ufacturers can  accomplish  even  under  adverse  influences. 
They  have  sold  nearly  1,200,000  of  their  machines — a 
greater  measure  of  success  than  has  attended  any  other 
company  except  the  Singer.  Except  a  single  infringe- 
ment on  their  patents,  they  have  had  no  imitators  in  this 
country  in  the  use  of  the  rotating  hook.  They  now 
make  four  classes  of  machines:  (1)  The  old  Wheeler  & 
Wilson  machine,  invented  by  Mr.  Wilson,  and  improved 
by  him  at  different  times,  a  machine  of  great  capacity 
for  work,  and,  for  very  fine  work,  perhaps  the  best  of 
their  machines;  (2)  and  (3)  Nos.  6  and  7  machines,  in- 
vented by  Mr.  James  A.  House,  but  including  some  of  the 
devices  of  the  old  machine.  These  are  adapted  to  heavy- 
work,  especially  in  leather  and  cloth  goods.  These  machines 
have  the  straight  needle  instead  of  the  curved  one  of  the 
old  machines:  and  (4)  the  No.  8  machine,  intended  for 
family  use  and  light  manufacturing,  which  is  also  Mr. 
House's  invention,  and  carries  a  straight  needle.  The 
most  eharaeteristic  feature  of  all  these  tnaohihes  is  (be  ro- 
tating hook  and  its  adaptation  to  the  other  parts  of  the 
machine.     We  give  below  a  cut  of  this  hook.     Dr.  E.  H. 
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Knight  in  his  Mechanical 
Dictionary  gives  the  follow- 
ing description  of  the  old 
machine  :  "  It  makes  a  lock 
stitch  by  means  of  a  curved 
eye-pointed  needle  carried 
by  a  vibrating  arm,  project- 
ing from  a  rock-shaft  con- 
nected by  link  and  eccentric 
Strap  with  an  eccentric  on 
the  rotating  hook-shaft,  this 
shaft  having  at  its  outer  end 
the  hook  provided  with  a 
point  adapted  to  enter  the 
loop  of  needle-thread.  As 
the  hook  g  rotates,  it  passes 
Rotating  hook  of  Wheeler  &  into  and  draws  down  the 
^  ilson.  i00p     {     0f     needle-thread, 

which  is  held  by  means  of  a  loop-check  ft,  while  the 
point  of  the  hook  enters  a  new  loop  j.  Then  the  old 
loop  i  is  cast  off,  the  face  of  the  hook  being  bevelled  for 
that  purpose,  and  is  then  drawn  upward  by  the  action  of 
the  hook  upon  the  loop  through  which  it  is  then  passing. 
During  the  rotation  of  the  hook  each  loop  is  passed 
around  a  disk-bobbin  1c  (lying  in  the  concavity  of  the 
hook)  provided  with  a  second  thread,  and  serving  the  put 
of  a  shuttle.  The  four-motioned  feed  (Mr.  Wilson's  in- 
vention) is  actuated  by  means  of  a  cam  on  the  hook-shaft." 
In  the  old  machine  the  lock  of  the  stitch  is  perfected  while 
the  point  of  the  needle  is  in  the  material ;  there  being  some 
objection  to  this  in  some  classes  of  fine  leather  goods,  Mr. 
House  has  remedied  it  in  his  Nos.  6,  7,  and  S  by  his  "  in- 
dependent take-up,"  which  completes  each  stitch  before 
another  is  begun,  and  while  the  point  of  the  needle  is  out 
of  the  cloth,  dispensing  with  the  loop-check  of  the  old 
machine.  Other  changes  in  the  new  machines  art? — the 
straight  needle;  the  deeper  concavity  of  the  hook  to  allow  of 
a  larger  and  thicker  disk-bobbin  to  hold  more  thread:  the 
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overlapping  tail  of  the  hook,  which  acts  as  a  guard  in 
keeping  off  the  bob  bin -thread  while  the  hook  enters  the 
loop  of  the  needle-thread;  the  eccentric  or  cam  to  drive 
the  needle;  and  the  method  of  giving  motion  to  the  rotat- 
ing hook  through  the  two  shafts  and  their  flanges  and  the 
differential  disk.  This  differential  disk  seems  to  be  a  new 
departure  in  its  method  of  producing  a  varying  velocity 
without  a  long  crank.  The  disk  revolves  freely  in  a  yoke 
secured  rigidly  to  the  frame  of  the  machine,  and  is  revolved 
bv  means  of  two  pins  in  the  flanges  of  the  shafts  on  either 
aide  of  it.  these  flanges  being  set  eccentrically  to  it,  and 
working  in  slots  extending  from  the  circumference  of  the 
disk  to  its  axis,  in  such  a  way  as  to  give  the  rotary  hook  a 
very  quick  motion  through  two-thirds  of  its  revolution, 
and  a  slower  motion  through  the  other  third.  There  are 
also  minor  modifications  in  the  automatic  tension  of  the 
lower  thread  and  the  upper  tension.  A  greater  possible 
rat.*  of  sped  is  claimed  for  these  machines  than  for  the 
shuttle  machines.  An  improvement  in  the  finishing  of 
the  stands  and  cases  by  the  application  of  a  preparation 
for  filling  the  pores  of  the  wood  without  changing  the  ap- 
pearance of  its  grain  has  been  recently  patented  by  Mr. 
Wheeler.  In  their  preparation  of  specimens  of  work  for 
the  Centennial  Exposition  this  company  have  surpassed 
everything  heretofore  attempted  on  tho  sewing-machine, 
and  are  entitled  to  the  credit  of  having  demonstrated  its 
wonderful  capacity  in  directions  hitherto  deemed  only  pos- 
sible to  the  most  skilled  of  hand-workers. 

II.  The  Double-loop  or  Grover  &  Baker  Stitch.— There 
are,  so  far  as  we  can  learn,  only  three  machines  making 
this  stitch — viz.  the  Grover  &  Baker  machines,  with  which 
it  originated;  the  Gold  Medal  Machine  Co. 's  machine  in 
Boston,  which  produces  from  12,000  to  18,000  machines 
per  year,  nearly  all  of  which  are  exported ;  and  the  $25 
Beckwith  machine,  which  is  a  hand  or  treadle  machine, 
but  has  no  stand.  The  Grover  &  Baker  Co.  manufacture 
also  a  shuttle  machine  which  comes  under  a  previous  head. 
The  Grover  &  Baker  double  loop-stitch  machine  uses  a 
curved  eye-pointed  needle  and  a  rotary  reciprocating 
curved  eye-pointed  hook  or  needle,  called  a  thread-carrying 
loopcr,  which  works  horizontally,  and  thrusts  its  own  loop 
through  that  from  the  descending  vertical  needle.  Tho 
next  thrust  of  the  vertical  needle  puts  its  loop  through 
that  from  the  under  needle  or  looper,  thus  making  a  strong 
yet  clastic  stitch.  The  needle  is  carried  at  the  upper  end 
of  a  3 -shaped  arm,  slotted  at  its  lower  forward  end  to  re- 
ceive an  actuating  pin  upon  a  disk  connected  with  tho 
main  shaft.  Tho  vertical  looper- shaft  has  a  spiral  portion 
embraced  by  a  slotted  plate  at  the  end  of  the  d  -shaped 
arm,  and  as  the  latter  vibrates  it  acts  upon  the  spiral  por- 
tion of  the  looper-shaft  and  imparts  to  it  a  reciprocating 
rotary  motion.  Tho  feed  is  the  usual  four-motioned  feed 
of  tho  Wilson  patent.  Both  the  upper  and  under  threads 
are  supplied  from  the  ordinary  commercial  spools,  as  there 
is  no  necessity  for  a  bobbin.  Tho  double  loop  makes  a 
ridge  on  the  under  side,  but  if  the  under  thread  is  mate- 
rially liner  than  the  upper — as,  for  instance,  the  upper  60 
and  the  under  120 — tho  ridge  is  not  very  noticeable.  Tho 
machine  undoubtedly  uses  more  thread  than  tho  lock-stitch 
machines  or  the  single-loop  stitch,  but  it  makes  a  very  strong 
and  clastic  stitch,  and  for  some  purposes,  as  in  some  de- 
scriptions of  embroidery,  it  is  well  adapted.  As  we  have 
already  said,  this  machine  led  the  others  from  1854  to  1  B58, 
but  of  late  years  its  sales  have  somewhat  fallen  off.  The 
aggregate  sales  of  the  machines  making  this  stitch  to  Jan., 
1  s 7 ( > .  arc  probably  somewhat  more  than  G00, 000  machines. 
We  have  been  unable  to  learn  the  points  of  difference  in 
construction  between  tho  Grover  &  Baker  and  tho  Gold 
Medal  Co.'s  machine,  which  makes  the  same  stitch.  Tho 
Beckwith  double-loop  stitch  machine  uses  a  sickle-shaped 
thread-carrying  looper  and  the  vibrating  needle-bar  and 
Smooth  plate-feed  invented  by  Mr.  Beckwith,  which  is  a 
material  improvement  on  the  Johnson  needle-feed.  It  is 
claimed  for  this  that  it  does  not  injure  the  finest  fabric, 
and  that  it  avoids  the  danger  of  drawing  tho  different 
ln|. I    or  thicknesses  of  tho  material  unequally, 

1 1 1.  The  Twitted  Loop  and  Chain  or  Single-loop  Stitches. 
— The  twisted-loop  stitch  is  made  by  only  ono  machine, 
the  Willoos  .V  GiDDSj  the  chain  stitch,  tambour,  or  single 
loop  by  several  machines  past  and  present.  One  of  those 
was  invented  and  patented  by  Mr.  Singer  in  L854-,  but  is 
not  now  made;  another  is  the  Beckwith  single-thread  ma- 
chine The  Willcox  Si  Gibbs  machine,  first  patented  by 
Mr.  Gibbs  in  L857,  and  since  improved  and  perfected  by 

Messrs,  .laine-  ami  Charles  II.  Willcox,  is  by  far  the  befit 
of  tho  single-thread  machines,  and  is  an  example  of  whal 
may  bo  accomplished  by  resolute  ami  determined  men  of 
high  mechanical  ability  when  working  against  popular 
prejudices.  The  impressions  of  the  great  mass  of  buyers 
Of  sewing-machines  in  regard  to  i-inglo-lhroud  machines 
were  deoidedly  adverse  to  their  use.  To  remove  this  pro- 
Vol.  [V.— 14 


Fig.  10. 


Willcox  &  Gibbs  hook, 
and  the  second  loop 


judiec,  and  obtain  a  foothold  of  anything  like  equality 
with  other  machines,  was  a  difficult  task,  and  one  which 
other  prominent  inventors  had  undertaken  and  in  which 
they  had  failed.  The  Willcox  &  Gibbs  Co.  attempted  it  by 
making  the  details  of  their  machine  as  perfect  as  possible, 
producing  the  most  silent  and  swift-running  machine  in  the 
market — one  easily  learned,  readily  managed,  and  capable 
of  executing  with  great  facility  all  descriptions  of  ordinary 
work,  and  from  its  simplicity  of  construction  not  liable  to 
get  out  of  order.  Then,  availing  themselves  of  the  twist  in 
the  loop  necessarily  made  by  their  method  of  forming  the 
stitch,  they  set  themselves  to  the  task  of  convincing  the 
public  that  the  chain  or  twisted-loop  stitch,  as  made  by 
them,  was  strong,  not  liable  to  rip,  and  at  the  same 
time  more  elastic  than  other -stitches  in  use.  They  have 
not  fully  succeeded,  for  the  prejudices  of  men  and  women 
arc  strong  and  very  difficult  of  removal,  but  they  have 
made  a  gallant  and  protracted  fight,  have  raised  up  a  host 
of  atlvoeat.es  for  their  stitch,  and  have  sold  since  lS.'»S  over 
270,000  machines.  They  use  a  short,  straight  needle,  car- 
ried by  a  reciprocating  bar  actuated  by  a  vibrating  lever, 
connected  by  link  with  an  eccentric  on  the  main  shaft.  At 
the  forward  end  of  the  shaft  is  a  hook  of  peculiar  construc- 
tion, which  as  it  rotates  carries  the 
loop  of  needle-thread,  distends  and 
holds  it  expanded  while  the  feed 
moves  the  cloth  and  until  the  needle 
at  the  next  stroke  descends  through 
the  loop  so  held.  When  the  needle 
descends  through  the  first  loop,  the 
point  of  the  hook  is  again  in  posi- 
tion to  catch  the  second  loop,  at 
which  time  the  first  loop  is  cast  off 
Irawn  through  it,  the  first  loop 
being  drawn  up  against  the  lower  edge  of  the  cloth,  form- 
ing a  chain.  An  eccentric  on  the  main  shaft,  back  of  the 
rotating  hook,  actuates  the  feeding  device,  and  gives  it 
the  usual  four  motions  of  the  Wilson  patent.  By  a  suc- 
cession of  improvements  made  from  1804  to  1872,  Mr. 
Charles  H.  Willcox  has  greatly  modified  this  machine, 
giving  it  a  really  self-acting  automatic  tension,  capable  of 
operating  without  change,  and  entirely  without  any  inter- 
ference of  the  operator,  on  goods  from  the  thinnest  of 
fabrics  to  the  bulkiest  and  most  difficult,  going  forward 
without  hesitation,  drawing  of  material,  breaking  of  thread, 
or  defect  of  stitches.  He  has  connected  with  this  a  grad- 
uated lever  and  self-register,  which  enables  the  operator  to 
adapt  the  number  of  stitches  to  the  inch  to  the  fineness  of 
the  thread  or  silk  and  the  grade  of  tho  needle,  and  fixes  it 
there.  The  feed  surrounds  the  needle,  and  by  tho  addi- 
tion of  teeth  on  the  throat-plate  causes  seams  and  inequal- 
ities to  enter  and  feed  through  under  tho  prcsser-foot  at 
regular  speed,  without  assistance.  Another  of  these  im- 
provements is  tho  "take-up,"  which  has  no  moving  parts 
and  no  joints,  tho  thread  itself  making  all  the  needed 
motions,  and  being  kept  constantly  moving  on  the  staples 
so  as  not  to  wear  any  part.  Other  improvements  are — 
that  the  spool  does  not  revolve,  but  the  thread  is  drawn  off 
as  needed  over  a  disk  ;  that  the  provision  of  compensation 
for  wear  is  perfect  and  self-adjusting;  that  the  bearings 
are  all  globular  and  smoothly  turned,  so  as  to  produce  tho 
least  possible  friction;  and  that  while  the  speed  can  be  in- 
creased to  13000  or  more  stitches  per  minute,  the  machine  is 
absolutely  silent.  The  problem  of  single  or  double  thread 
ami  of  loop  stitch  or  lock  stitch  is  still  unsolved,  but  it 
would  bo  difficult  to  produce  a  sewing-machine  more  per- 
fect in  all  its  details  than  the  Willcox  &  Gibbs.  The  Beck- 
with single-loop  stitch  machine  does  not  differ  greatly  in 
its  principle  from  tho  Willcox  &  Gibbs.  It  has  a  reeipra- 
oating  instead  of  a  rotating  hook  or  loop-taker,  and  is  gen- 
erally of  very  simple  construction.  Its  feed,  etc.  are  sim- 
ilar to  those  of  tho  $25  machine. 

IV.  Button-hole  Stitch. — This  specialty  of  sewing-ma- 
chines is  now  represen  ted  by  the  Singer  but  ton-hole  machine, 
the  Wheeler  &  Wilson  machine  being  nearly  or  quito  with- 
drawn from  the  market,  by  tho  Wheeler  &  Wilson  button- 
bole  attachment,  and  the  American  button-hole  ami  sew- 
ing-machine attachment.  The  Singer  button-hole  ma- 
chine, a  material  improvement  on  the  Union  button-hole 
ma  ihine,  which  it  succeeds,  is  a  very  complicated  machine. 
For  the  full  comprehension  of  its  construction  drawings  in 
detail  are  needed,  but  as  we  have  not  room  for  them,  wo 
must  give  a  general  idea  of  its  action  without  them.  A 
hole  is  cut  in  the  cloth  or  leather  for  the  button-hole,  hav- 
ing at  one  end  the  nearly  circular  space  which  is  to  form 
the  eve  of  the  button-hole :  the  machine  uses  two  threads 
and  a  cord  of  gimp  or  large  twist  (<>nc  spool  of  thread  and 
the  gimp  being  underneath,  and  the  oilier  spool  above). 
The  gimp  by  an  ingenious  contrivance  is  put  armind  the 
edge  of  the  incipient  button-hole  to  stay  or  stiffen  it  after 
the  material  has  been  placed  under  a  dilating  clump  which 
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spreads  it ;  the  whole  is  now  moved  under  the  needle,  which 
makes  a  circuit  of  the  button-hole  a  short  distance  from 
ii-  q  [ge,  the  needle  descending  alternately  through  the 
material  baok  from  the  edge  and  then  over  the  edge:  the 
loop  formed  by  the  first  descent  is  interlocked  by  the  loop 
formed  at  the  second  descent,  the  first  loop  being  by  a  skil- 
ful device  hrought  forward  and  spread  for  this  loop  to  enter 
it:  and  this  second  loop  is  then  secured  by  a  thread  from 
the  eve -pointed  looper.  which  moves  horizontally  below. 
As  the  nee  lie  approaches  the  eye  of  the  button-hole,  where 
the  stitches  along  the  curved  edge  must  he  set  thicker,  a 
most  ingenious  combination  of  cams  and  slides  causes  the 
needle  and  the  looper  to  turn  around  it  and  to  increase 
their  speed,  the  distance  traversed  by  the  cam-lever  being 
shorter  than  in  the  other  part  of  the  button-hole.  Its 
operation   is    perfect,  p1G  ,, 

and  the  button-hole 
thus  made  is  much 
more  durable  than 
those  made  by  hand, 
and  the  purl  edge  more 
beautiful.  The  but- 
ton-hole attachments 
do  not  attempt  to 
make  the  eye  of  the 
button-hole  in  this 
Way,    and    in    that    of 

the  Wheeler  &  Wilson  Meth0-d  ^making         ton.hol 
Co.    the    stitching    is 
done  first,  and  the  button-hole  is  cut  after  the  stitching  is 


completed.  These  attachments  also  make  the  button-hole 
stitch  on  the  edges  of  garments,  shoes,  etc.,  which  the 
button-hole  machine  cannot  do.  Its  office  is  to  make 
button-holes,  and  button-holes  only,  and  this  it  does  well. 
The  button-hole  attachments  are  very  ingenious  and  use- 
ful, performing  their  work  with  great  certainty  and  beauty, 
but  their  office  is  somewhat  different. 

There  are  still  other  sewing-machines  for  special  pur- 
poses— as  the  cylinder  sewing  machine,  with  its  cylindrical 
work-holder,  for  sewing  seams  on  sleeves,  trousers,  water- 
hose,  boot-legs,  leather  buckets,  and  other  tubular  forms; 
the  shoe-sewing  machine,  for  stitching  the  soles  of  shoe-; 
the  carpet-sewing  machine,  for  making  up  carpets :  ami  the 
book-sewing  machine,  for  bookbinders — but  lack  of  space 
forbids  our  going  into  details  concerning  these. 

From  1856,  at  which  time  the  record  of  sales  under 
license  from  the  parties  to  the  "  Albany  agreement  "  was 
commenced,  to  1869,  the  number  of  sewing-machines  sold 
was  about  1,500,000,  divided  about  as  follows:  Wheeler  & 
Wilson  Co.,  150,000;  Singer  Co.,  350,000 ;  drover  &  Baker 
Co., 235,000;  Howe  Machine  Co..  140.000:  AVillcox  &  Gibbs 
S.-M.  Co.,  105,000:  Weed  S.-M.  Co..  70.0(10;  Florence 
S.-M.  Co.,  60.000  ;  all  others.  00.000.  The  aggregate  sales 
to  Jan.  1.  1*70,  are  about  5,800,000  machines.  "The  fol- 
lowing table  shows  the  sales  of  such  companies  as  paid 
royalty  to  the  associated  companies  during  the  last  seven 
years.  With  the  expiration  of  the  several  patents,  only  one 
or  two  of  which  are  now  in  force,  there  is  and  will  lie  a 
dropping  off  of  the  companies  reporting.  Some  have  also 
withdrawn  from  business  or  have  been  consolidated  : 


Sewin5-machioe  companies. 


Singer  Manufacturing  Company 

Wheeler  .y  Wilson  Manufacturing  Co. 

Howe s.-M.  Co 

Original  Howe  S.-M.  Co 

Grover  &  r>:ik> -r  S.-M.  Co 

Weed  S.-M.  Co 

Willeox  &  Gibbs  S.-M.  Co 

Wilson  S.-M.  Co 

Florence  S.-M.  Co 

B.  P.  Howe  s.-M.  Co 

Domestic  S.-M.  Co 

Gold  M  dil  s.-M.  Co 

American  Button-hole  and  S.-M.  Co... 

Victor  3.-M.  Co 

Finkle  &  Lyon  Manufacturing  Co 

Remington  s.-M.  Co 

Empire  S.-M.  Co 

navis  S.-M.  Co 

Wees  S.-M.  Co 

Elliptic  s.-M.  Co 

J.  E.  Braunsdorff  &  Co.,  .Etna 

Parham  S.-M.  Co 

Bartram  A  Fanton  S.-M.  Co 

Bartlett  Reversible  S.-M.  Co 

Secor  S.-M.  Co 

Keystone  S.-M.  Co 

J.  G.  Folsoin 

McKay  S.-M.  Association 

c.  F.  Thompson 

Centennial  S.-M.  Co 

Leavitt  s.-M.  Co 

Union  Button-hole  Machine  Co 

Total  reported. 


86,781 
78,866 
45,000 

:;-.:'. s 
19,687 
17,201 

13,655 


7.:n_' 
"  8,700 


4..-1 18 
1,141 


;i!j,7i;<i 


1-7, s:;:; 
83,208 

75,1.56 

57.'io2 
35,002 

'js.vill 

500 
17,660 


S.912 
14,573 

'  2,420 

"3560 


5,806 
1,766 

470 
496 


129 
100 


401.254 


1871. 


181,260 
128,526 

34.010* 

20.051 

50.S3S 

39,6.55 

Sn.127 

21.153 

15,947 


10.397 
13.5(12 
20,121 

"7JS39 

"2,965 

11,568 
4,557 
4.555 
4,720 
2,0.56 
1,004 
614 


■_,,, 
218 
147 


124 


606,094 


219,758 
174,088 

est.  145,000 

52,010 
42,414 
33,639 
22  666 
15.793 
14,907 
49.5.54 
is  897 
18.930 
11,901 

4.9S2 

11,376 
6,053 

4,262 

1,000 

1,000 

311 

2,665 


851,236 


1S73. 


232.444 

Il9d90 

est.    90,000 

36,179 
21,769 
15,881 

21.247 
8,960 
13,919 
411.114 
16,431 
14.1  S2 
7.446 

9,183 

8,861 
3,458 

3,081 

1,000 

3,430 
217 


241,679 

92.S27 
35,000 

249,852 

103,740 

est.  25,000 

20,000 
'JO.I'.i5 
13,710 
17526 
5,517 

est.  15,000 
21,993 
14.522 
9,508 
4,892 

22,700 
15.214 
18529 
6,292 

21.452 
14.2C2 
14,406 
6,103 

17,608 


1,866 
250 


4,541 
37 


528,918 


1,447 

1,307 
161 


528,755 


Of  the  companies  not  reporting,  such  as  the  Beckwitb, 
Williams  A  Orvis.  Home  Shuttle,  Hamilton,  etc..  the  entire 
annual  production  probably  ranged  from  25,000  to  50.000 
machines,  not  exceeding  the  higher  amount,  in  any  year. 
The  production  of  the  Beekwith  in  ten  years  has  been  a 
little  more  than  35,000  machines.  A  portion  of  the  large 
annual  production  shown  in  the  table  has  gone  to  foreign 
markets,  the  Singer  Co.  and  Howe  Co.  having  manufac- 
tories in  Europe:  and  they,  as  well  as  the  other  companies, 
export  many  machines  to  Europe,  Mexico,  Central  and 
South  America,  and  other  countries.        L.  P.  Brockett. 

Sexasres'ima  [Lat.,  "sixtieth"],  in  the  calendar  the 
eighth  Sunday,  nearly  sixty  days,  before  Easter. 

Sex'tans,  or  Srx'tant,  in  astronomy,  one  of  the  con- 
stellations formed  by  Hevelius.  It  is  placed  across  the 
equator  and  on  the  S.  side  of  the  ecliptic. 

Scx'tant  [Lat.  textant],a  portable  astronomical  instru- 
ment, invented  by  Newton,  and  re-invented  by  T.  Godfrey 
of  Philadelphia  in  1730,  using  for  the  measurement  of  an 
angle  a  graduated  arc  of  the  sixth  part  of  a  circle,  and  em- 

?loying  in  its  construction  the  following  theorem  of  optics  : 
f  a  pencil  be  reflected  by  each  of  two  plane  surfaces,  the 
deviation  of  the  axis  of  the  pencil  is  double  the  inclination 
of  the  reflecting  planes,  supposing  its  course  to  be  in  one 
plane  perpendicular  to  the  intersection  of  the  surfaces.  To 
show  the  application  of  this  theorem  to  the  sextant  in  Fig. 

*  Six  months. 


1.  let  I  be  the  index-glass,  II  the  horizon-glass.  S  the  star, 
S  I  H  E  the  pencil  of  light  from  the  star  S  as  it  suffers  the 
two  reflections  at  the  index  and  horizon  glasses.     The  star 
will  be  seen  by  the  eye  projected  in  the  horizontal  line  E  S\ 
Since  SIr=  rlH  by  the  law  of  reflection  of  light, 
.•.SI«  =  HIA: 
.-.  EIA  =  HIA. 
In  a  similar  manner  EHA  =  PII  A. 

HEI  +  AIE  =  AHE  J-IAH, 
HEI  +  HIA  =  PHA  +  IAH. 
=  HIA  +2IAH; 
.-.HEI  =  2IAH. 

But  HEI  is  the  deviation  of  the  pencil  produced  by  the 
double  reflection,  and  we  see  this  angle  is  twice  the  angle 
of  the  inclination  of  the  mirrors.  So  long  as  the  line  of 
sight  E  S'  is  directed-to  any  fixed  point  the  angular  dis- 
tance to  any  other  point  may  be  determined  by  the  revolu- 
tion of  the  mirror  at  I :  the  angle  through  which  this  mirror 
is  moved  may  be  indicated  by  the  revolution  of  the  line 
a  A,  which  carries  at  some  part  of  it  an  index  sweeping 
over  a  graduated  arc,  which  is  graduated  to  twice  as  many 
degrees  as  it  measures  in  its  own  circumference. 

The  following  description  of  the  instrument  is  taken  from 
Chauvenet's  Astronomy,  vol.  ii.  art.  SI:  Fig.  2  represents 
the  most  common  form  of  the  sextant  constructed  upon 
these  principles.  The  frame  is  of  brass,  constructed  so  as 
to  combine  strength  with  lightness ;  the  graduated  arc,  in- 
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Iniil  in  the  brass,  is  usually  of  silver,  sometimes  of  gold  or 
platinum.  The  divisions  of  the  arc  are  usually  10' each,  which 

Fig. 


A"! 
are  subdivided  by  the  vernier  to  10".     The  handle  II,  by 
which  it  is  held  in  the  hand,  is  of  wood.     The  mirrors  M 
and  m  arc  of  plate  glass,  silvered.     The  upper  half  of  the 


glass  m  is  left  without  silvering,  in  order  that  the  direct 
ray-  from  a  distant  object  may  not  be  intercepted.  To  give 
greater  distinctness  to  the  images,  a  small  telescope  E  is 

i (laced  in  the  line  of  sight  m  E.  It  is  supported  in  a  ring 
v  K,  which  can  be  moved  by  means  of  a  screw  in  a  direc- 
tion at  right  angles  to  the  piano  of  the  sextant,  whereby 
the  axis  of  the  telescope  can  be  directed  cither  toward  the 
silvered  orthe  transparent  part  of  the  mirror.  This  motion 
changes  the  plain;  of  reflection,  which,  however,  remains 
always  parallel  to  the  plane  of  the  sextant,  the  use  of  the 
motion  being  merely  to  regulate  the  relative  brightness  of 
the  direct  and  reflected  images.  The  vernier  is  read  with 
the  aid  of  a  glass  K  attached  to  an  arm  which  turns  upon 
ft  pivot  S,  and  is  carried  upon  the  index-bar.  The  index- 
glass  M.  or  central  mirror,  is  secured  in  a  brass  frame,  which 
is  firmly  attached  to  the  head  of  the  index-bar  by  screws, 
a,  a t  a.  This  glass  is  generally  set  perpendicular  to  the 
plane  of  tin-  -extant  hy  the  maker,  and  there  are  no  adjust- 
ing screws  connected  with  it.  The  fixed  mirror  m  is  usu- 
ally called  the  horizon-glass,  being  that  through  which  the 
horizon  is  observed  in  inking  altitudes.  It  is  usually  pro- 
vided with  screws,  by  which  its  position  with  respect  to 
the  plane  of  the  .-extant  may  he  rectified.  At  1*  and  Q  are 
colored  glasses  of  different  shades,  which  may  he  used 
separately  or  in  combination,  to  defend  the  eye  from  the 
intense  light  of  the  sun. 

In  a.  theoretically  perfect  sextant  the  (bur  faces  of  the 
inde\  mill  horizon  glasses    arc    plaiH  nod    perpendicular  to 

the  sextant-plane;  the  two  face-  both  of  the  index  ami  ot 

the  horizon  glass  must  he  parallel  to  BftOfa  Other.  The  axis 
of  the  telescope  must  bo  parallel  to  the  sextant-plane.    The 


arc  of  the  sextant  should  be  accurately  centred.  The  fol- 
lowing methods  may  be  used  to  test  and  make  the  above  ad- 
justments: (1)  To  adjust  the  index-glass,  bring  the  vernier 
near  the  centre  of  the  arc.  Hold  the  sextant  with  its  face 
up  and  the  arc  away  from  you.  Look  into  the  index-glass, 
and  the  arc  to  the  right  of  the  vernier  will  be  seen  reflected, 
and  the  are  to  the  left  will  be  seen  direct.  If  these  two  arcs 
are  apparently  continuous  parts  of  the  same  circle,  t lie  in- 
dex-glass is  in  adjustment,  hut  if  the  reflected  arc  is  lower 
than  the  true,  turn  the  small  adjusting-screw  to  the  back 
of  the  index-glass  inward j  if  higher,  turn  it  outward. 
This  adjustment  is  performed  by  the  makers  by  filing  down 
one  of  the  metallic  points  against  which  the  glass  bears 
when  secured  in  its  frame.  (2)  To  adjust  the  horizon-ghis^. 
screw  the  telescope  into  its  collar,  and  observe  whether  the 
direct  and  the  reflected  image  of  a  star,  preferably  of  about 
the  third  magnitude,  can  be  made  to  coincide  by  moving 
the  index-arm  ;  if  so,  the  adjustment  is  made  :  if  not,  cause 
the  two  images  to  coincide  by  altering  the  proper  screws 
of  the  horizon-glass.  Another  method  is  to  observe  whether 
the  direct  and  reflected  images  of  the  sea-horizon  are  con- 
tinuous when  the  plane  of  the  sextant  is  vertical,  and  then 
whether  they  remain  so  when  the  sextant-plane  is  inclined 
to  the  horizon.  (3)  To  adjust  the  telescope  axis,  make  two 
of  the  lines  in  the  focus  of  the  eyepiece  parallel  to  the 
plane  of  the  sextant.  Select  two  objects  over  90°  apart, 
and  bring  their  images  into  contact  on  the  wire  nearest  the 
sextant-plane.  Move  the  sextant  very  slightly,  so  they 
may  be  brought  to  the  other  wire.  If  both  images  still 
remain  in  contact,  the  adjustment  is  made  ;  but  if  they  sep- 
arate, the  object-glass  end  of  the  telescope  is  inclined  to 
the  sextant-plane.  Make  the  necessary  adjustment  by 
means  of  the  two  small  screws  in  the  collar  which  carries 
the  telescope. 

It  is  but  seldom  that  the  zero  of  the  vernier  and  the  zero 
of  the  are  coincide  when  the  horizon  and  index  glasses  are 
parallel  to  each  other.  The  index  and  horizon  glasses  may 
be  so  adjusted  that  this  will  be  the  case,  but  the  instability 
of  this  adjustment  makes  it  a  better  plan  to  determine  the 
reading-arc  when  these  two  glasses  are  parallel,  and  apply 
this  reading  as  a  correction  to  an  observed  angle.  We  can 
determine  whether  the  two  surfaces  of  the  index-glass  are 
plane  and  parallel  by  examining  the  reflected  image  of  a 
star  when  the  vernier  is  set  to  about  120°.  The  image  of 
the  star  will  be  distorted  and  indistinct.  There  are  no 
means  of  adjusting  this  error  outside  of  the  instrument- 
shop.  We  may  determine  its  amount  by  measuring  a  large 
angle  after  having  made  the  other  adjustments  very  care- 
fully, and  then  remeasuring  the  same  angle  after  having 
turned  the  index-glass  so  that  the  end  which  was  before  _ 
toward  the  vernier  is  now  away  from  it.  and  carefully  re- 
adjusting the  instrument.  Half  the  difference  of  the  two 
measures  will  be  the  error  of  a  single  measure  at  that  an- 
gle. It  may  be  determined  in  the  same  manner  for  a  num- 
ber of  angles,  and  hence  for  any  particular  angle,  by  in- 
terpolation. Should  the  two  surfaces  of  the  horizon-glass 
be  inclined  to  each  other,  all  angles  will  be  affected  alike, 
the  index  error  included.  We  may  determine  whether  the 
instrument  is  properly  centred  by  measuring  a  number  of 
known  angles  with  the  sextant,  and  comparing  the  ob- 
served with  the  true  results.  These  angles  may  be  terres- 
trial and  determined  by  a  theodolite,  or  the  angular  dis- 
tances between  two  heavenly  bodies  at  any  given  time  com- 
puted from  their  right  ascensions  and  declinations.  This 
error  is  called  the  error  of  eccentricity. 

In  the  following  description  of  the  methods  of  observa- 
tion we  shall  assume  that  the  amount  of  the  errors  arising 
from  eccentricity,  want  of  parallelism  between  the  surfaces 
of  the  index-glass,  the  inclination  of  the  telescope  axis, 
and  the  inclinations  of  the  horizon  and  index  glasses  re- 
spectively to  the  plane  of  the  sextant,  arc  all  either  zero, 
or  else  have  been  determined. 

To  measure  the  Altitude  of  >i  Heavenly  Body. — When  at 
sea,  mariners  use  the  sea-horizon.  The  telescope  is  di- 
rected toward  the  horizon,  the  in  ilex  is  swung  forward  until 
the  image  of  the  heavenly  body,  seen  by  reflection  from  the 
horizon-glass,  is  brought  into  contact  with  the  horizon,  seen 
directly.  The  exact  instant  of  time  when  this  contact  takes 
place  is  noted,  and  this  constitutes  a  single  observation. 
When  the  sun  is  observed,  a  number  of  observations  are 
taken,  preferably  half  with  the  lower  limb  of  the  sun  brought 
tangent  to  the  horizon,  and  the  other  half  with  the  upper 
I  i  in  1 1  of  the  sun  brought  tangent  to  the  horizon.  If  these 
observations  arc  all  comprised  within  a  few  minutes  of 
lime,  it  is  sufficiently  accurate  to  consider  the  mean  of  the 
observed  altitudes  as  being  the  observed  altitude  of  the 

<uh'>  centre  al  the  mean  of  the  times.  The  index  error 
should  be  the  mean  of  a  number  of  contacts  of  the  Bun's 
limbs  taken  first  on  one  side,  and  then  causing  the  reflected 
image  to  move  across  the  direct  image,  and  noting  the  sex- 
tant reading  with  the  contact  of  the  sun"s  limbs  in  this  po- 
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eition.    For  convenience,  tin.-  graduation  of  the  sextant  may 

l,,   an]  p       i  to  con       ■■■■■■  beyond  the  0°  mark.     Thus, 

what  would  ordinarily  be  read  as  minus  1°,  can  be  read  as 

oint  will  be  illustrated  subsequently.     To 

irve  an  altitude  <>n  land,  however,  an  artificial  horizon 
must  be  substituted  for  the  sea.     Various  forms  have  been 

rested  to  obtain  a  truly  horizontal  surface.  One  artifi- 
cial horizon  consists  -it'  a  plate  of  glass,  darkened  and  hav- 
ing its  Upper  surface  ground  truly  plane.  It  is  BUpported 
on  three  delicate  screws,  and  is  levelled  by  a  sensitive  level 
placed  <>n  the  upper  surface  uf  the  glass.  An  addition  to  this 
form  of  apparatus  consists  of  a  graduated  arc  by  which  it 
may  be  inclined  to  an  angle  with  the  horizon,  and  thus 
larger  angles  may  be  observed  than  with  the  ordinary  sex- 
tant and  horizon.  This  form,  however,  docs  not  seem  to 
meet  with  much  favor  among  observers.  A  modification 
of  this  method  consists  in  floating  the  glass  plate  upon  mer- 
cury :  but  by  far  the  best  method,  and  the  one  almost  uni- 
\  ersally  employed,  is  to  use  a  surface  of  mercury  direct  in 
some  such  contrivance  as  shown  in  Fig.  3,  where /<//;<' 
represents  a  wooden 
trough  about  four 
inches  long  and  three 
wide,  so  constructed 
that  a  funnel  being 
screwed  into  an  aper- 
ture at  ft,  and  mercury 
being  admitted,  the 
mercury  flows  through 
a  narrow  channel  till 
it  comes  to  the  outlet 
at  1,  when  it  rises  and    ^  ** 

overflows  the  bottom  of  the  shallow  basin  "k  i  /.  The  ob- 
ject in  sending  it  through  the  funnel  at  h  and  the  channel 
h  i  is  to  get  rid  of  the  oxide  of  mercury,  which  clouds 
the  surface  after  standing  in  an  ordinary  bottle  for  some 
time.  This  scum  is  left  in  the  funnel,  and  the  surface  is 
left  clean  and  bright  at  k  i  I.  Owing  to  its  extreme  sensi- 
tiveness, a  slight  current  of  air  or  tremor  of  any  kind  ren- 
ders observation  extremely  difficult.  Currents  of  air  are 
guarded  against  by  the  cover  ab  c  d  e,  which  consists  of  a 
frame  holding  two  windows  of  plane  glass  at  b  c  and  c  d. 
This  form  of  horizon  cannot  be  used  where  there  is  the 
least  tremor:  but  if,  instead  of  using  the  wooden  trough 
above  described,  we  form  a  vessel  of  flat  copper  turned 
up  at  the  edges  to  about  one-eighth  of  an  inch,  and  then 
amalgamate  the  copper  vessel  by  the  friction  of  mercury 
with  water  and  rotten-stone,  and  then  carefully  wash  with 
an  abundance  of  water  and  dry  it  by  means  of  a  piece 
of  very  clean  linen,  and  pour  mercury  into  such  a  vessel 
until  it  overflows,  we  may  skim  off  all  impurities,  and  have 
left  a  brilliant  surface  which  is  particularly  stable.  The 
quantity  of  mercury  in  this  case  need  not  be  more  than  a 
fourth  as  much  as  in  the  ordinary  artificial  horizon.  To  an 
observed  altitude  of  the  sun  or  moon  at  sea  the  following 
corrections  must  be  applied,  which  will  be  illustrated  in 
their  order:  (1)  index  error,  which  may  be  positive  or  nega- 
tive-: (2)  dip  of  the  horizon,  which  is  always  negative:  (3) 
refraction,  which  is  also  negative;  (4)  semi-diameter  of  the 
body  observed,  which  may  be  positive  or  negative;  (5) 
parallax,  which  is  always  positive.  The  index  error  was 
determined  at  the  time  of  the  observation.  Suppose  the  fol- 
lowing observations  had  been  taken  by  placing  the  limbs  of 
the  sun  as  shown  in  the  two  following  figures,  where  Fig.  4 
Fig.  4. 
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represents  the  two  solar  images  in  contact  in  the  first  in- 
stance, and  Fig.  5  represents  the  same  images  after  the 
vernier  lias  been  moved  so  as  to  bring  the  opposite  edges 
in  contact  We  thus  virtually  measure  the  sun's  diameter 
on  and  off  the  arc,  and  the  mean  of  the  two  readings  will  be 
the  reading  of  the  sextant  when  the  horizon  and  index 
are  parallel. 

Suppose  the  reading  to  be  in  Fig.  4  =  360°  29'  40" 
"      "     "    5  =  a59°  25'  50" 
Mian  =  359°  57'  45" 
Consequently  the  index  correction  will  be  +  2'  15".     The 
advantage  of  this  method  is  that  it  does  away  with  the  use 
of  the  computed  semi-diameter  of  the  sun,  and  the  observa- 
tions are  symmetrical.    The  index  error  may  be  determined 
by  Doting  the  reading  of  the  sextant  when  the  direct  and 
reflected  images  of  any  distant,  veil-defined  point  are  made 
to  coincide  in  the  field  of  view  of  the  telescope.     The  cor- 
rection for  dip  of  the  horizon  is  necessary,  because,  as  the 
observer  at  ated  some  feet  above  the  surface  of 

the  water,  the  distant  horizon  is  projected  to  a  lower  point 


on  the  celestial  sphere.    It  may  be  computed  by  the  follow- 
ing formula,  where 

d  =  dip  in  minutes  of  arc; 

A  =  height  of  observer's  eye  above  the  level  of  the  sea; 

rf  =  i/A  x  3437.75  X  A , 

\  20888761.5 

=  1.064V  A,  very  nearly. 
Expressed  in  a  convenient  rule,  the  dip  in  minutes  very 
nearly  equals  the  square  root  of  the  height  of  the  eye  in 
feet.     The  following  table  gives  its  amount  for  various 
heights  in  feet: 
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The  correction  for  refraction  presents  too  intricate  a  prob- 
lem to  be  followed  out  in  the  limits  of  this  article.  Usu- 
ally, the  mean  refraction  is  sufficient  for  the  accuracy  of 
sextant-work,  and  this  may  be  taken  directly  for  any  given 
altitude  from  some  table.  The  following  is  an  approxi- 
mate formula  for  the  mean  refraction  at  the  sea-level: 
r  =  57."  538  tan.  z; 
where  z  =  zenith  distance  of  the  observed  body. 
The  correction  for  semi-diameter  is  the  addition  of  the 
semi-diameter  of  the  body  observed  to  the  observed  alti- 
tude of  its  lower  limb,  or  its  subtraction  from  the  observed 
altitude  of  its  upper  limb  to  obtain  the  altitude  of  Us 
centre.  In  the  case  of  the  sun  it  is  better  to  observe  a 
certain  number  of  altitudes  of  the  lower  limb  and  the 
number  of  the  upper  limb.  The  means  will  then  give  the 
altitudes  of  the  centre  of  the  sun,  providing  the  lower  and 
upper  limbs  have  been  observed  alternately. 

The  Correction  for  Pandlax. — Since  all  astronomical 
observations  are  referred  to  the  centre  of  the  earth,  an  al- 
titude observed  from  its  surface  will  be  less  than  the  true 
altitude  until  the  body  reaches  the  zenith,  when  its  dis- 
placement as  seen  projected  on  the  celestial  sphere  is  zero. 
This  correction  becomes  insensible  in  the  case  of  the  fixed 
stars.  It  niay  amount  to  about  9"  in  the  case  of  the  sun, 
to  about  19"  in  the  case  of  Mars,  and  to  about  2"  in  the 
case  of  Jupiter.  In  the  case  of  the  moon  it  is  a  large  and 
varying  quantity.  The  following  table  shows  its  amount 
at  various  altitudes  of  the  sun  : 
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Of  the  above  corrections,  those  for  dip  of  the  horizon, 
semi-diameter,  and  parallax  vanish  in  the  case  of  a  star 
observed  on  land  and  with  an  artificial  horizon.  The  true 
altitude  of  the  observed  object  *s  obtained  by  summariz- 
ing the  above  corrections  and  applying  the  result  to  the 
observed  reading  of  the  sextant.  It  is  to  be  observed  that 
a  source  of  error  sometimes  exists  in  the  dark  glasses  used 
to  modify  the  sun's  light.  Should  such  an  error  exist,  it 
may  be  eliminated  by  making  half  of  the  observations 
with  the  shade-glasses  in  one  position,  and  the  other  half 
with  the  shade-glasses  reversed  in  their  supports.  It  is, 
in  fact,  a  common  precaution  with  the  best  observers  to 
make  half  the  observations  with  the  shade-glasses  and 
artificial  horizon-roof  in  one  position,  and  the  remaining 
half  with  both  reversed. 

Mounted  on  a  stand,  and  all  the  errors  carefully  esti- 
mated, the  sextant  gives  results  much  more  accurate  than 
is  commonly  supposed.  Thus,  Prof.  William  Harkness 
from  the  discussion  of  930  observed  altitudes  of  the  sun 
adopts  as  the  probable  error  of  the  mean  of  a  set  of  six  al- 
titudes of  the  sun,  ±  3. "00.  He  also  finds  that  the  weights 
to  be  given  to  a  series  of  observations  sustain  the  follow- 
ing relations  to  the  number  of  observations  in  each  series: 


No.  of  observa- 
tions. 

Weight. 

No.  of  obserra- 
tioos. 

Weight. 

1 
2 

4 

1.00 
1.60 
2.29 

8 

16 

100 

2.91 
3.37 
3.88 

The  prismatic  sextant  by  Pistor  and  Martin  by  the  ar- 
rangement of  prism  is  enabled  to  measure  angles  up  to 
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180°.  Its  adjustments  are  the  same  as  those  of  the  ordi- 
nary sextant.  The  box  sextant  is  merely  a  miniature  one. 
For  a  discussion  of  the  sextant  generally  see  Wm. 
Chauvenet,  Manna/  of  Practical  and  Spherical  Astrondmy 
(Philadelphia,  1874);  Dr.  C.  M.  Bauernfeind,  Elemente 
der  Vermessungskunde  (.Munich,  1872);  Merrifield  ami  Ev- 
ers,  Navigation  and  Nautical  Astronomy  (London,  186S)  j 
E.  Loomis,  Practical  Astronomy  (New  York,  1855).  For 
special  problems  and  capacity  of  the  sextant  for  scientific 
purposes  see  Monthly  Notices  P.  A.  S.,  1858,  January  ; 
1ST::,  November;  Washington  Astron.  Obs.,  1807,  App.  ii. ; 
1869,  App.  i. ;  Pogg.  Ann.,  vol.  lxxix.p.  136;  Astron.  Nach., 
vol.  vii.  p.  262;  vol.  xxiii.  p.  321,         Leonard  Waldo. 

Sex'tus  Empir'ieus,  a  Pyrrhonie  or  skeptical  phi- 
losopher, flourished  in  the  first  half  of  the  third  century 
A.  d.  Beyond  (lie  facts  that  he  was  an  African  and  a  phy- 
sician of  the  empirical — or,  as  he  preferred  to  say,  the 
methodical — school,  nothing  is  known  of  his  personal  his- 
tory, lie  is  known  chiefly  as  the  author  of  three  works, 
setting  forth,  in  principle  and  detail,  the  skeptical,  or,  as 
we  should  say,  critical  philosophy:  (1)  Tnstitutiones  Pj/r- 
rhonianx  {llvppuu'eiai  'Y7roTv7ruiu€is),  dealing  with  the  princi- 
ples of  skepticism  ;  (2)  a.  work  on  philosophy  in  its  three 
divisions,  of  which  two  books,  entitled  ntpl  iiAocro^im,  are 
devoted  to  logic,  two  to  physics,  and  one  to  ethics;  (3) 
Against  the  Mathematicians  (ITpbs  to£>?  anb  ruie  ii.d&t]u.6.ntiv 
'AvTippnvts),  in  six  books,  devoted  respectively  to  grammar, 
rhetoric,  geometry,  arithmetic,  astronomy,  and  music. 
Sextus  undertook  to  prove  that  there  is  no  criterion  of 
truth  either  in  the  subject  man,  or  in  his  faculties  of  ap- 
prehension, or  in  his  mode  of  apprehension  («piTT/piof  v<p* 
ofl,  6i*  ou,  ko.9'  ii).  lie  argued,  further,  that  even  if  we  had 
a  criterion,  it  would  be  of  no  use  unless  we  were  sure  that 
there  existed  truth  to  which  it  could  be  applied.  And  even 
if  this  were  admitted,  he  said,  it  would  bo  of  no  use,  inas- 
much as  we  should  not  know  whether  to  look  for  it  in  that 
which  appears  or  in  that  which  is  hid.  Even  if  we  knew 
this,  by  what  sign  or  mark,  he  asks,  should  we  know  the 
truth?  As  there  is  no  such  sign,  there  is,  of  course,  no 
proof  and  nothing  certain.  All  that  men  can  reach  is  a 
certain  amount  of  probability,  derivable  from  the  observa- 
tion of  phenomena,  and  sufficient  to  enable  us  to  conduct 
life  and  attain  that  calm  (arapagia)  which  the  mind  natu- 
rally craves.  Sextus  might  be  called  the  Hume  of  ancient 
philosophy.  He  differs  from  Hume,  however,  in  this,  that 
he  regards  our  notions  and  concepts  objectively,  not  psy- 
chologically. He  deals  with  the  notions  themselves,  not 
with  their  mode  of  production.  (  Works  edited  by  Fabri- 
cius  (Leipsic.  1718;  reprinted,  2  vols.  Svo,  1842),  by  Bek- 
ker  (Berlin,  1842).  Cf.  McColl,  The  Greek  Sceptics  (Lon- 
don and  Cambridge,  1869).)  Thomas  Davidson. 

Sey'bert  (Adam),  M.  D.,  b.  at  Philadelphia,  Pa.,  in 
1773  ;  went  to  Europe  1793  ;  studied  at  London,  Edinburgh, 
Paris,  and  Gottingen,  giving  special  attention  to  chemistry 
ami  mineralogy ;  was  member  of  Congress  1809-15  and 
1817-19;  visited  Europe  1819,  and  again  1824,  and  d.  at 
Paris  May  2,  1S25.  Author  of  scientific  papers  On  Putre- 
f act  ion  of  the  Blood  (1793)  and  Experiments  and  Observa- 
tion* on  Land  and  Sea  Air,  and  On  the  Atmosphere  of 
Marshes  (in  Philos.  Trans.,  iv.)  and  of  The  Statistical  An- 
nals of  the  U.  S.  (1818) — a  work  which  gave  occasion  to 
the  famous  article  (Edinburgh  Review,  Jan.,  1820)  in 
which  Sydney  Smith  asked,  "  Who  reads  an  American 
book  ?" 

Seychelles',  a  group  of  thirty  small  islands  in  the 
Indian  Ocean,  between  lat.  3°  30'  and  5°  45' S.,  anil  be- 
tween Ion.  55°  20'  and  56°  20'  E.,  belonging  to  Great 
Britain.  They  are  rocky  and  high,  but  very  fertile  and 
covered  with  a  luxuriant  vegetation,  especially  of  palms. 
Cotton  is  cultivated  with  some  success.  The  largest  is 
Malic,  16  miles  long  and  4  miles  broad.  The  Seychelles 
Islands  were  discovered  by  the  Portuguese  early  in  the 
sixteenth  century  :  they  were  first  settled  by  the  French  in 
1756,  and  became  an  English  possession  in  1794. 

Seychelles  Cocoanut,  tho  double  eocoanut,  the  fruit 
of  Lodoicea  Seychellarum,  a  noblepalm  tree,  now  becoming 
rare  in  its  nativo  islands.  The  Orientals  ascribe  great  and 
myBterious  virtues  to  this  curious  nut,  and  inmedissval  Eu- 
rope it  was  sold  for  fabulous  prices.  The  ancients  believed 
that  it  grow  at  the  sea-bottom.  Practically,  it  is  far  less 
valuable  than  the  true  cocoanut. 

Scyfftirth  (Gi  stav), Ph. D., D. D., b.  at  Uebigau,  Saz- 
onv,.luiv  13,  1 796 ;  waseducated  at  Leipsic  rjniversity,where 
ho  was  professor  of  arohseology  From  L825  to  1855$  pro- 
fessor in  a  Lutheran  seminary  at  SI.  Louis,  Mo.,  1855-71, 
and  afterward  look  up  his  residence  in  New  York  City. 
Author  of  numerous  works  in  German  and  Latin  upon  the- 
ology, Oriental  philology,  mythology,  history,  and  chro- 
nology, chiefly  notable  for  their  extreme  advooaoy  of  the 
literal  school  of  biblical  interpretation  mid  fbeir  entire  re- 


jection of  the  system  and  results  of  the  Egyptian  researches 
of  Champollion  and  Bunsen. 

Sey'mour,  p. -v..  New  Haven  co..  Conn.,  on  Naugatuck 
River  and  R.  K.,  10  miles  N.  W.  of  New  Haven,  has  4 
churches,  a  public  library,  1  newspaper,  3  hotels,  and  pa- 
per, rubber,  woollen,  cutlery,  pin,  and  nail  factories,  run 
by  water-power  from  the  falls  of  Naugatuck,  Bladen,  and 
Little  rivers.     P.  2122.      W.  C.  Sharpe,  En.  "  RECORD." 

Seymour,  p. -v..  Jackson  co.,  Ind.,  at  the  junction  of 
Ohio  and  Mississippi  and  Louisville  and  Indianapolis 
R.  lis.,  59  miles  S.  of  the  latter  place,  contains  it  churches, 
good  schools,  1  bank,  3  newspapers,  spoke  and  cradle  fac- 
tory, a  rolling-mill,  1  woollen-factory,  foundry,  a  carriage- 
factory,  and  3  planing-mills.     P.  2372. 

A.  A.  Davison,  Ed.  "Democrat." 

Seymour,  p. -v..  Wayne  co.,  la.,  on  South-western  R.  R., 
has  3  churches,  excellent  schools,  1  newspaper,  I  bank,  2 
hotels,  1  steam-mill,  and  a  coal-shaft.     P.  about  750. 

C.  W.  Bolster,  Ed  "  Reporter." 

Seymour,  tp.,  La  Fayette  co.,  Wis.     P.  419. 

Seymour,  p.-v.  and  tp.,  Outagamie  co.,  Wis.     P.  251. 

Seymour  (Edward),  duke  of  Somerset.  Sec  Somerset, 
Duke  op. 

Seymour  (George  Fox),D.D.,b.  in  New  York  City  in 
1829;  graduated  at  Columbia  College  in  1850  and  at  the 
General  Theological  Seminary  in  1854  ;  had  charge  of  a 
mission-station  at  Dobbs  Ferry  for  six  years;  became  first 
head  of  St.  Stephen's  College,  Annandale,  1860,  and  in 
1S61  rector  of  St.  Mary's  church,  Manhattanville,  N.  Y. ; 
in  1803  went  to  St.  John's  church,  Brooklyn,  N.  Y.,  and 
was  in  1865  elected  professor  of  ecclesiastical  history  in 
the  General  Theological  Seminary;  in  1874  was  chosen 
bishop  of  the  diocese  of  Illinois,  but  the  General  Convention 
refused  to  confirm  him;  in  1875  elected  dean  of  the  General 
Theological  Seminary.  In  1877  chosen  bishop  of  Spring- 
field, 111.,  and  consecrated  June  11,  1S78.    J.  B.  Bishop. 

Seymour  (Sir  George  Hamilton),  grandson  of  the  first 
marquis  of  Hertford,  b.  in  England  in  1797;  graduated  at 
Merton  College,  Oxford;  entered  the  diplomatic  service 
1817  ;  served  as  secretary  of  legation  at  Frankfort,  Berlin, 
and  Constantinople;  became  minister  at  Florence  1830, 
envoy  at  Brussels  1835,  at  Lisbon  1846,  and  at  St.  Peters- 
burg 1851  ;  was  approached  by  the  czar  Nicholas  with  pro- 
posals to  England  for  the  partition  of  Turkey  1853— a 
scheme  which  resulted  in  the  Crimean  war;  was  recalled 
on  the  proclamation  of  that  war,  Mar.,  1854;  made  envoy 
to  Vienna  Dec,  1855,  and  retired  from  the  service  on  a 
pension  Mar.,  185S.  D.  Feb.  3,  1880.— His  cousin,  Sir 
George  Francis  ( 17S7-1 870),  was  a  distinguished  admiral. 

Seymour  (Horatio),  LL.D.,  b.  at  Litchfield,  Conn., 
May  31,  1778;  graduated  at  Yale  College  1797;  studied 
law  under  Judge  Gould  at  Litchfield;  settled  at  Middle* 
bury,  Vt.,  1799;  was  a  member  of  the  executive  council  of 
Vermont  1809-17;  U.  S.  Senator  1821-33;  was  AVhig  can- 
didate for  governor  1836,  and  became  judge  of  probate 
1847.     D.  at  Middlebury  Nov.  21,  1857. 

Seymour  (Horatio),  LL.D.,  nephew  of  Senator  Ho- 
ratio, b.  at  Pompey,  Onondaga  co.,  N.  Y.,  May  31,  1810; 
removed  in  childhood  to  Utica;  studied  at  Oxford  and 
Geneva  academies,  N.  Y.,  and  at  Partridge's  Military  In- 
stitute, Middletown,  Conn.;  was  admitted  to  the  bar  at 
Utica  1832,  but  soon  withdrew  from  its  practice  to  devote 
himself  to  the  management  of  the  largo  estate  he  inherited 
by  the  death  of  his  father;  was  a  member  of  the  stall'  of 
Gov.  Maroy  1833-39;  was  elected  to  the  State  assembly  as 
a  Democrat  1841,  and  three  times  re-elected,  serving  as 
Speaker  in  1S45;  was  chosen  mayor  of  Utica  1842;  was 
an  unsuccessful  candidate  for  governor  1850  j  was  governor 
1853-55;  vetoed  a  prohibitory  liquor  law  Mar.,  1854;  was 
defeated  in  the  election  of  that  year  by  the  prohibitionist 
candidate,  Myron  H.  Clark;  was  again  elected  governor  as 
a  War  Democrat  1802;  aided  in  suppressing  the  riots  in 
New  York  City,  and  forwarded  effioient  co-operation  to  the 
national  government  in  tho  war  for  tho  Union;  was  de- 
feated in  the  election  of  1864,  in  which  year  he  presided 
over  the  national  Democratic  convention  at  Chicago,  as 
lie  did  again  at  New  York  1868,  when  he  was  himself  nom- 
inated for  the  Presidency  much  against  his  will,  and  re- 
ceived 80  electoral  votes,  lie  resides  at  Dccrticld,  near 
I  lira,  and  is  president  (1876)  of  the  National  Dairymen's 
Association  and  of  tho  American  Prison  Association. 

Seymour  (Lady  JAHE),  third  queen  of  Henry  VIII., 
Bister  "I  ProtOOtOr  Somerset,  and  daughter  of  Sir  John 
Seymour,  b.  in  England  about  1510;  became  maid  of 
honor  to  Queen  Anne  Ilolevn ;  married  Henry  May  20. 
la.'lli,  the  day  after  the  execution  of  Anne,  and  d.  shortly 
alter  giving  birth  to  a  prince  (Edward  VI.)  Oct.  24,  1637. 
She  was  chiefly  notable  tor  her  sympathy  with  the  Prol- 
estant  Reform. 
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Sevmour  (Michael  Hobart),  b.  in  Ireland  in   1802; 
lu       |  u  College,  Dublin,  1825;  took  orders  in 

vli  of  England;  held  several  curacies  in  Ireland; 

distinguished  himself  in  the  pulpit  and  pn  the  platform  as 
ialist  against  Roman  Catholicism,  and  offioi- 
.,,,.,!  lll;,„v  ifternoon   and  evening  lecturer  at 

Blackfriars  and  Bouthwark,  London.  D.June  19,  L874. 
Author  of  several  effe  itive  works  upon  Roman  Catholicism, 
of  which  tli"  best  known  was  Mornings  among  tht  Jesuits  at 

Seymour  (Thomas),  Baron  SEYMOUR  OP  SrJDELEY, 
brother  of  the  Protector  Somerset,  b.  in  England  about 
1505;  was  ennobled  and  made  grand  admiral  of  England 
Jan.,  I  i47;  privately  married  Catharine  Parr,  widow  of 
Henrj  VIII.,  the  same  year;  was  given  the  custody  of  the 
princess  Elizabeth  and  of  Lady  Jane  Grey;  projected  a 
marriage  with  the  former  1848;  intrigued  against  his 
brother,  the  Protector:  was  accused  of  treason:  refused  to 
obe-j  a  summons  to  appear  before  the  council:  was  com- 
mitted to  the  Tower  Jan,  19,  1549;  was  shortly  alter  at- 
tainted, and  beheaded  .Mar.  20,  1549. 

Seymour  (Thomas  Hart),  b.  at  Hartford,  Conn.,  in 
1808;  educated  at  Partridge's  Military  Academy:  at  Middle- 
,,,«■„ ;    became  b  lawyer  at    Hartford,  and  editor  of   the 

Jefftr, tan  (1837),  a   Democratic  newspaper;   was  some 

time  judge  of  probate:  sat  in  Congress  1843-45;  served  m 
the  .Mexican  war  as  major  of  the  9th  regiment:  became 
lieutenant-colonel  Aug.  12,  1S47;  commanded  the  9th  In- 
fantry after  the  death  of  Colonel  Ransom  at  Molino  del 
Key  :  was  brcvetted  colonel  for  services  at  Chapultepec 
Sept.  13,  1847;  was  governor  of  Connecticut  1850-53,  and 
minister  to  Russia  1853-57.  L>.  at  Hartford  Sent.  3,  1868. 
Seymour  (Truman),  b.  at  Burlington,  Vt.,  Sept.  24, 
1S24:'  graduated  at  West  Point  1S46 ;  entered  the  1st  Ar- 
tillery ;  was  bicvettcd  lieutenant  and  captain  for  gallantry 
in  the  Mexican  war  ;  was  professor  at  West  Point  1850-53  : 
served  under  Maj.  Anderson  at  Fort  Sumter  Apr..  1861; 
became  chief  of  artillery  of  MoCall's  division  in  the  Army 
Of  the  Potomac  Mar.,  1862;  was  commissioned  brigadier- 
general  of  volunteers  Apr.  28,  1862;  was  distinguished  in 
the  Virginia  and  Maryland  campaigns:  was  severely 
wounded  at  Fort  Wagner  July  IS,  1863;  commanded  an 
expedition  to  Florida  Feb.,  1864;  was  taken  prisoner  at 
the  Wilderness;  commanded  a  division  in  the  Shenandoah 
Valley  Oct.,  1864,  and  became  major-general  1S65. 

Seyne,  La,  town  of  France,  department  of  Var,  op- 
posite Toulon,  has  a  good  harbor  and  carries  on  consider- 
able fishing  and  shipbuilding.      P.  11,700. 

Sez'ze  [anc.  Sella],  town  of  Italy,  province  of  Rome, 
on  a  hill  overlooking  extensive  marshes  toward  the  W. 
The  remains  of  a  triple  cyclopean  wall  prove  its  great  an- 
tiquity, if  they  do  not  confirm  the  tradition  that  it  was 
founded  bv  Hercules— a  tradition  still  preserved  in  the  mu- 
nicipal arms  in  the  figure  of  a  lion.  The  foundations  of 
many  ancient  temples  of  great  extent  may  still  be  seen. 
The  "present  walls  are  from  the  time  of  the  Lower  Empire  ; 
the  mediaeval  history  of  the  town  is  closely  connected  with 
the  fierce  feuds  of  the  great  Roman  houses.  The  wines  of 
Sezze  have  always  had  a  good  reputation,  and  the  traffic  of 
the  place  is  now  confined  to  this  and  other  agricultural 
products  of  the  vicinity.  Both  the  costume  and  the  dialect 
of  the  inhabitants  still  retain  some  striking  peculiarities. 
P.  9367. 

Sforz'a,  the  name  of  an  Italian  family  which  ruled 
Milan  as  a  dukedom  in  the  fifteenth  and  sixteenth  centu- 
ries and  exercised  considerable  influence  on  the  politics  of 
Italy  bj  their  ambition,  which  was  generally  accompanied 
with  violence  and  faithlessness,  and  by  their  talent,  which 
was  not  always  a npanied  with  education,  though  sev- 
eral membei  showed  interestfov  and  gave  much  protection 
to  science,  p  ietry,  and  art.  The  founder  of  the  family  was 
(1)  Oiacomuzzo  Attbsdolo,  a  peasant-boy  from  Cotignola 
in  the  Romagna,  b.  1369.  He  distinguished  himself  by  his 
bodilv  strength,  and  received  the  surname  Sforza,  "the 

forcer  :"  1 aim  chief  of  a  band  of  condottieri,  and  entered 

the  service  of  Queen  Joanna  II.  of  Naples,  who  made  him 
grand  constable:  served  afterward  Pope  Martin  V..  who 
made  him  a  count,  and  d.  in  1424.— (2)  His  son.  Franvks.  o, 
b.  in  1  101,  was  chief  of  a  large  troop  of  mercenaries,  and 
served  the  highest  bidder.  He  invented  a  new  tactical 
Tok  which  made  hi-  troop  very  effective  in  battle;  en- 
tered the  set  ice  of  Visoonti,  duke  of  Milan,  and  was  <  ery 
successful  in  his  undertakings:  received  Visoonti's  daugh- 
ter, Bianca.  in  marriage,  and  Cremona  as  her  dowry;  took 
Aneona  from  the  pope,  and  began  t"  settle  down  in  fixed 
purposes.  In  1  I  17.  Visconti  died  without  any  male  heirs, 
and  Milan  instituted  a  republican  government.  But  in 
1450,  Fran CO  seized  the  ducal  crown,  defeated  his  adver- 
saries both  in  Milan  and  among  the  other  states  in  .North- 
ern  Italy,  reigned  well,  and  d.  in   1400,  much  beloved  by 


his  subjects. — (3)  His  son,  Galeazzo  Maria,  b.  in  1444, 
was  a  monster  of  debauchery  and  ferocity,  and  was  assas- 
sinated in  1476.— (4)  He  was  followed  by  his  son,  Giovanni 
Galeazzo,  b.  in  1408,  during  whose  minority  the  govern- 
ment was  carried  on  by  his  mother,  Bona  of  Savoy. — (5) 
But  in  1470,  Luuovice>  the  Moor,  a  brother  of  Galeazzo 
Maria,  b.  in  1 4  51 .  banished  Bona  and  assumed  the  regency, 
and  in  1494  he  poisoned  his  nephew  and  ascended  the  ducal 
throne  himself.  As  Galeazzo  Maria  was  married  to  a  Nea- 
politan princess,  Naples  remonstrated  very  seriously  against 
the  usurpation,  and  in  order  to  avert  the  impending  danger 
Ludovico  induced  Charles  VIII.  of  France  to  assert  his 
claims  on  Naples.  But  the  success  of  the  French  alarmed 
him  more  than  the  threats  of  Naples,  and  he  now  formed  a 
league  between  all  the  North  Italian  states  against  France. 
To  punish  him.  Louis  XII.  invaded  his  country,  which  he 
claimed  as  a  grandson  of  Vulentina  Visconti,  captured  him 
in  1500,  and  confined  him  in  the  castle  of  Loches  in  the 
present  department  of  Indre-et-Loire,  where  he  d.  in  1510. 

(6)  His  son.  Massimimano.  b.  in  1491.  was  made  duke  in 

1512  by  the  Holy  League,  but  expelled  by  the  French  in 
1513;  rcinstatedin  the  same  year  by  Charles  V.  after  the 
battle  of  Novara.  but  was  again  driven  out  by  Francis  I. 
after  the  battle  of  Marignano,  and  finally  sold  his  claims  to 
the  dukedom  to  France  for  a  pension. — (7)  His  brother, 
Francesco  II.,  b.  in  1492,  was  made  duke  of  Milan  by 
Charles  V.  in  1522  after  the  battle  of  Pavia,  and  at  his 
death  (Oct.  24,  1535),  he  being  the  last  representative  of 
the  main  line  of  the  house,  the  country  was  incorporated 
with  Austria.  Collateral  branches  of  the  family,  the  counts 
of  Santa  Fiora  and  the  dukes  of  Sforza-Cesarini,  are  still 
flourishing  in  Italy. 

'S  Gravesan'de,  van  (Willem  Jakob),  b.  at  Herz- 
ogenbuseh  (Bois-le-Duc),  Holland.  Sept.  27.  1688;  studied 
first  law,  then  mathematics,  physics,  and  philosophy  at 
Leyden  and  Leipsic  ;  edited  1714-22  the  Journal  LitUraire, 
and  attracted  much  attention  by  both  his  mathematical 
and  his  philosophical  essays,  anil  was  appointed  professor, 
first  of  mathematics  and  astronomy  in  1717.  then  of  phi- 
losophy  iu  1734.  at  the  University  of  Leyden,  where  he  d. 
Feb.  2S,  1742.  His  principal  works  are  Phytices  Elementa 
Mathematica  (1720),  Philosophic  Newtonians*  Institutiotia 
(172:: ),  Introduetio  «</  Philosophiam  (1736):  his  (Euvres 
philosophiqucs  el  mathimatiques  were  published  in  2  vols, 
in  1774. 

Shabbo'na,  tp.,  De  Kalb  co..  111.     P.  1205. 
Shabonier,   p. -v.,  Kaskaskia  tp.,  Fayette  co.,  111.,  on 
Illinois  Central  R.  R.     P.  143. 

Shackle'ford,  county  of  X.  W.  Texas,  on  Clear  fork 
of  Brazos  River,  has  a  rolling  surface  and  a  productive 
soil.     Cap.  Albany.     Area,  about  500  sq.  m.     P.  455. 

Shad  [Ger.  Schade],  a  name  applied  to  several  species 
of  the  family  Clupeidse,  agreeing  in  the  possession  of  an 
oblong-fusiform  and  rather  high  and  compressed  body, 
with  trenchant  and  serrated  belly,  the  preoperculum  and 
suborbital  higher  than  long,  a  deep  re-entering  notch  in 
the  upper  jaw,  and  the  roof  of  the  month  and  tongue  at 
least  toothless;  these  are  by  some  naturalists  combined  in 
a  peculiar  genus, Alosa,  but  by  ethers  with  them  are  asso- 
ciated species  of  the  groups  Pomolobus,  Brevoortia,  etc., 
and  by  others  still  they  are  all  regarded  as  constituents  of 
the  enlarged  genus  Clupea,  and  thus  confounded  with  the 
salt-water  herrings,  etc.  The  shads  are  all  inhabitants  of 
the  northern  hemisphere,  and  anodromous.  like  the  salmon, 
living  for  the  greater  portion  of  the  year  in  the  sea.  but  in 
the  spring  ascending  the  rivers  in  large  schools  for  the  pur- 
pose of  spawning.  The  time  of  ascent  is  determined  by 
the  temperature,  and  the  point  is  only  limited  by  insur- 
mountable obstacles  in  the  form  of  dams  or  falls  which 
cannot  be  overleaped,  although  the  larger  portion  spawn 
at  intervals  far  below  this  final  point.  The  eggs  are  mod- 
erate in  size,  the  ovaries  of  a  single  female  having  gen- 
erally, it  is  said,  about  25.000  eggs,  although  sometimes  as 
many  as  100,(100  to  150,000.  They  are  discharged  near  the 
surface,  and  slowly  sink  t"  the  bottom.  The  time  between 
impregnation  and  hatching  depends  on  the  temperature, 
and  varies  from  about  three  to  six  days;  thus,  when  the 
temperature  is  about  75°  to  80°  F.  they  hatch  in  about 
seventy  hours  or  little  more,  while  at  a  temperature  of  62 
to  67°'thcv  arc  delayed  to  about  six  days.  The  shads  are 
the  largest  and  most  esteemed,  at  least  in  America  and 
China,  of  the  Clupeidse.  The  best-known  species  are  four 
—viz.  Alosa  vulgaris  and  Alosa  finta  of  Western  Europe, 
Alosa  sapidissima  of  the  Eastern  U.S.,  and  Alosa  Reemsu 
of  China,  which  last  especially  ascends  the Y ang-tse-Kiang 
River.  The  European  species  are  held  in  much  less  esteem 
than  the  American  and  Asiatic.  The  last  are  esteemed 
among  the  best,  if  not  the  finest,  of  fishes  in  their  respective 
countries,  and  their  ovaries  are  also  regarded  as  special 
objects  of  luxury.    The  capture  of  these  fishes  gives  rise  to 
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a  large  industry,  and  in  the  early  spring  months  the  fisher- 
men are  to  a  large  extent  engaged  in  their  capture  by  means 
of  6  \ed  nets  as  well  as  seines,  and  to  a  small  extent  by  dip- 
net.-.  The  shads  eat  little  or  nothing  when  in  fresh  water,  but 
sometimes  rise  to  the  fly,  although  not  enough  to  constitute 
them  generally-recognized  game-fishes.  In  the  salt  water 
and  estuaries  they  feed  ehiefiy  on  small  crustaceans,  such 
as  species  of  Mysis,  etc.  Within  the  last  few  years  attempts 
have  been  made  by  the  C.  S.  commissioner  of  fish  and 
fisheries  to  introduce  the  shad  into  the  waters  of  California 
and  those  emptying  into  the  Gulf  of  Mexico,  in  which  last, 
they  bad.  however,  already  been  to  some  extent  acclimated. 
It  lias  also  been  sought  to  introduce  the  American  species 
into  German  waters,  but.  the  shortness  of  the  period  of  hatch- 
ing and  the  tenderness  of  the  young  have  hitherto  rendered 
futile  the  attempt.  The  fish  commissioners  of  several  At- 
lantic States,  especially  the  U.  S.  commissioner  and  the 
commissioners  of  the  States  of  Connecticut,  New  York,  and 
Maryland,  have  for  several  years  past  endeavored,  by  arti- 
Boiai  fecundation,  to  increase  the  supply  of  this  species, 
which  had  been  overfished,  and,  it  has  been  claimed,  suc- 
cess has  rewarded  their  exertions.  Theodore  Gill. 

Shad'dock  [called  Pompelmoose  in  the  East  In- 
dies!, the  large  fruit  of  Citrus  deeumanus,  B  small  tree  of 
the  orange  family  (Rutacca').  It  has  a  watery  pulp,  cool- 
ing, acid,  aromatic,  and  somewhat  bitter.  It  is  used  for 
preserves.  It  was  named  from  one  Shaddock,  who  carried 
it.  from  India  to  Jamaica.  Kisso  describes  six  varieties. 
The  fruit,  sometimes  weighs  fifteen  pounds. 

Shade,  tp.,  Somerset  co.,  Pa.     P.  1287. 

Shade'ville,  p. -v.,  Hamilton  tp.,  Franklin  co.,  on 
Scioto  River,  0.     P.  124. 

Sliad'ine,  the  Alosa  eadina,  a  little  spotted  shad  about 
a  foot  long,  caught,  but  not  abundantly,  off  the  New  York 
ami  New  Jersey  coasts. 

Shad  Tree,  or  Bush,  the  Amelanchier  Canadensis  of 
the  order  Hosace:o.  It  is  remarkable  for  its  numerous  and 
Strongly-marked  varieties,  some  of  them  very  small  shrubs 
and  others  larger  shrubs,  and  it  occasionally  grows  to  be  a 
tree-,  fill  feet  high  or  more.  Its  wood  is  hard,  white,  and 
very  fine-grained.  Its  (lowers  appear  in  early  spring  in 
loose  white  racemes.  The  fruit  is  a  juicy  and  savory  berry, 
abundant  in  the  North-west,  where  it  is  called  service-berry. 
It  is  there  collected  as  food,  and  is  one  of  the  ingredients 
Of  the  nati\  c  pemmican. 

Shad'well  (Thomas),  b.  at  Stanton  Hall,  Norfolk, 
England,  about  1640;  educated  at  Cains  College,  Cam- 
bridge; studied  law  at  the  Temple,  London  ;  travelled  on 
the  Continent;  acquired  considerable  reputation  by  his 
comedy,  The  Sullen  Lovers,  produced  in  lliliS;  devoted 
himself  thenceforth  to  literature,  chiefly  dramatic:  was 
author,  among  many  other  plays,  of  The  Virtuoso  (1676), 
Lancashire  Witches  (1682),  The  Squire  of  Alsatia  (1688), 
and  Volunteers,  «r  Tin  Stock-jobbers  (  Hi1.):!);  became  poet- 
laureato  and  royal  historiographer  1688,  succeeding  Dry- 
den  in  both  posts,  and  thereby  incurring  a  resentment 
which  led  to  his  unjust  impalement  by  that  poet  as  the 
hero  of  Mac  Flecknoe  in  the  character  of  •'  monarch  of 
dulness."  D.  Deo.  6, 1692.  His  collective  Works  appeared 
in   I  vols.,  1721b 

Shady  Spring,  p. -v.  and  tp.,  Raleigh  co.,  West  Va. 
P.  I  list;. 

Shacfferstouii,  p. -v.,  Heidelberg  tp.,  Lebanon  co., 
Pa.     1'.  636. 

Slial'tes'buryi  Amiionv  Ashley  Cooper),  first  Earl 

OF,  b.  at  Wimborno  St.  Giles,  Dorsetshire,  England,  duly 
22,  11121,  son  of  Sir  John  Cooper  of  llockboume,  Hamp- 
shire, and  grandson  on  the  mother's  side  of  Sir  Anthony 
Ashley,  secretary  of  war  to  Queen  Elizabeth  ;  entered  Exeter 
College,  Oxford,  1637,  and  Lincoln's  Inn  1838;  was  elected 
for  Tewkesbury  to  the  Short  Parliament  Apr.,  1640,  though 
but  nineteen  years  of  age;  sat  in  the  Long  Parliament  as 
a  supporter  of  the  king;  went  over  to  the  popular  party 
I  ''oh.,  1944;  commanded  forces  in  Dorsetshire;  stormed 
Abbot-bury  and  relieved  lllako  at  Taunton  in  the  same 
year:  wis  a  member  of  tbo  "  Bareboncs  "  Parliament  July, 
1663,  and  of  Cromwell's  council  of  state  Dec,  1653;  sep- 
arated from  the  cause  of  the  I  'lot  citor  llec,  lli.il:  was  ex- 
cluded from  the  Parliament  of  ID.il'i;  took  bis  seat  ill  that 
of  .Ian.,  1658;    was  a  member  of  the  council  of  state  May, 

ll'i.'.l;    co-operated  in    the    restorati f    Charles    II.;    was 

one   of  the  i imissi. incr.s   sent   to   the   new  king   at   Breda 

Apr.,  1660;  was  made  a  privj  oounoillor  in  May,  and  a 
commissioner  for  the  trial  of  the  regicides  tiet..  1660; 
was  raised  to  the  peerage  a-  Baron  Ashley  Apr.,  1661;  be- 
came  chancellor  of  the  exchequer  May,  1661;  opposed  the 

Act  ,,!'  Uniformity  I662j  supported  the  Dispensing  bill 
1663;  was  one  of  the  grantees  of  the  province  ..I'  Carolina 
1663  and  l(H"»5  :  secured  the  services  of  John  Lookeas  private 


secretary  11)1)1',:  prepared  with  Locke  the  famous  aristo- 
cratic constitution  for  the  government  of  the  Carolinas; 
was  a  joint  commissioner  of  the  treasury  1667;  a  member 
of  the  "  Cabal  "  1670  ;  created  earl  of  Shaftesbury  Apr.  23, 
1672;  was  president  of  the  council  of  trade  and  planta- 
tions from  Sept.  27.  Di72.  to  Apr.,  1676;  was  lord  chancel- 
lor Nov.  17.  1072,  to  Nov.  11,  D17.')  :  refused  a  bribe  olleied 
by  the  French  ambassador  Dec.,  1673;  was  dismissed  from 
the  privy  council  May  L9,  1674,  on  account  of  having  gone 
over  to  the  opposition  :  was  imprisoned  by  order  of  Par- 
liament for  aiding  the  king  in  asserting  the  prorogation  of 
that  body  11177-78;  procured  the  passage  of  the  Test  bill 
1678  ;  became  president  of  the  council  Apr.,  Hull :  procured 
the  passage  of  the  Habeas  Corpus  act  1679;  was  dismissed 
from  office  Oct..  li)7'.t;  presented  the  duke  of  York  before 
the  court  of  king's  bench  as  a  "  Popish  recusant  "  dune  26, 
1680;  attended  the  Parliament  at  Oxford  Mar..  1687;  vvas 
thrown  into  prison  by  order  of  the  council  on  a  charge  of 
high  treason  July  2,  but  released  Dec.  1,  1681,  the  grand 
jury  having  refused  to  find  a  true  bill;  went  to  Amsterdam 
Nov.,  1682,  and  d.  there  Jan.  22,  DISS.  He  was  the  A.-hi- 
tophel  of  Dryden's  satire,  is  brilliantly  sketched  by  -Ma- 
oaulay  in  bis  History,  and  gave  name  to  Ashley  and  Cooper 
rivers  in  South  Carolina.  (See  his  Life,  by  W.  D.  Christie, 
1871;  also  Fox-Bourne's  Memoir  of  John  Locke,  1^7i>.) 

Shaftesbury  (Anthony  Ashley  Cooper),  third  Earl 
of,  grandson  of  the  first  earl,  b.  in  London  Feb.  2b.  16*71  : 
was  educated  under  the  supervision  of  Locke;  entered  Par- 
liament 1673;  resided  in  Holland  1698-99;  succeeded  to 
the  peerage  1699;  supported  the  administration  of  William 
III.,  and  retired  from  public  life  on  the  king's  death;  was 
noted  as  a  philanthropist  ami  stigmatized  as  a  free-thinker; 
published  a  Letter  on  Enthusiasm  (1708)  in  defence  of  the 
rights  of  the  "French  Prophets,"  The  Moralist,  a  Philo- 
sophical Rhapsody    (170(1).  Sennits  Communis  (171H).  .1   So- 

liluquy,  or  Advice  t-  mi  Author  I  1710)  :  spent  much  of  his 
time  on  the  Continent,  and  was  preparing  a  work  upon  the 
arts  of  design  when  lie  d.  at  Naples,  Feb.  15,  1713.  His 
principal  work,  Characteristics  of  Men,  Mutters,  Opinions, 
ami  Times,  was  posthumously  published  (3  vols.,  1713-23 ; 
oil  en  reprinted),  and  enjoyed  great  popularity  for  its  elegant 
and  thoughtful  style. 

Shaftesbury  (Anthony  Ashley  Cooper),  seventh 
Earl  or.  b.  in  England  Apr.  28,  1801  :  graduated  at  Christ 
Church,  Oxford,  1822;  entered  Parliament  1826;  supported 
the  administrations  of  Liverpool  and  Canning  :  was  made 
a  commissioner  of  the  board  of  control  by  the  duke  of 
Wellington  ;  was  a  bud  of  the  admiralty  under  Sir  Robert 
Pel  1834  35;  succeeded  to  the  peerage  1851  ;  has  labored 
zealously  to  improve  the  condition  of  the  working-classes  ; 
has  been  president  of  the  liible  Society,  the  Pastoral  Aid 
Society,  the  Protestant  Alliance,  and  other  organizations 
for  the  propagation  of  evangelical  doctrines,  and  has  been 
long  regarded  as  the  head  of  the  so-called  "  Exeter  Hall  " 
school  of  Low  Churchmen. 

Shafts'bury,  p. -v.  and  tp.,  Bennington  co.,  Vt.,  on 
Harlem  Extension  division  of  Central  Vermont  It.  R.  P. 
2027. 

Shagreen.  See  Leather,  by  Prof.  C.  F.  Chandler, 
Pii.  D..  M.  D.,  LL.D. 

Shah  [Pers..  "king"],  the  title  of  the  ruler  of  Persia 
and  of  certain  other  Asiatic  princes.  The  sons  and  other 
male  relatives  of  the  Persian  shah  also  assume  this  title. 
tlie  full  title  of  the  monarch  being  shah-in-shah,  "king  of 
kings." 

Shahjehanabad.     Sec  Delhi. 

Shahjchanpoor',  town  of  British  India,  presidency 
of  Bengal,  in  bit.  27°  52'  N.,  Ion.  7U°  28'  E.,  on  the  (lurrab, 
has  62,875  inhabitants. 

Shairp  i.lmiN  Campbell),  LL.D..  b.  at  Houatoun  Souse, 
Linlithgowshire.  Scotland,  about  1830;  educated  at  Edin- 
burgh Academy,  Glasgow  University,  and  Baliol  College, 
Oxford;  was  for  some  yean  assistant  master  of  Rugby 
School;  became  professor  of  humanity  at  the  United  Col- 
lege, St.  Andrew's,  1861,  and  principal  of  that  institution 
[868.  Author  "I'  Kilmahoe,  a  Highland  Pastoral  (1864), 
Studies  in  Poetry  and  Philosophy  (1868),  Lectures  on  Cul- 
ture mill  Religion  (1870),  and  of  numerous  contributions 
to  niagazine  literature. 

Shal.eras,  v.,  Fayette  co.,  (la.     P.  1010. 

Shakerag,  v.,  Henry  co.,  Ga.     P.  428. 

Sha'Kers  [so  called  from  certain  rhythmical  movements 
of  the  aims  which  form  a  part  of  their  ceremonial],  a  seel 
rilled  by  themselves  the  United  Society  of  Believer.,  in 
Christ's  Second  Appealing.  They  claim  descent  from  the 
French  Camisarde,  and  were  founded  by  .Mrs.  Stanley, 
better  known  by  her  maiden  name  as  Ann  Lee.  (See  Lm;, 
Ann.)      She  was  a  member  of  a  society  founded  in    17  17  at 
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Manchester,  England,  by  JaneWardlaw,  a  visionary  and 
professed  propl  etess,  whose  followers  were  named  Shaking 

,ple  Mother  Ann  (as  she  was  called} 
,  „,.  i„  (770  the  acknowledged  head.  She  called  herself 

,    tne  \\.,,i."  and  professed  to  be  the  bride  oi  the 
Lftn,]  of  .Mount  Zion,  and  the  second  appear- 

Christ.    In  1774  Bhe  emigrated  with  her  leading fol- 
.  to  ili.  I  ,S.   In  1776  they  settled  at  Watervliet,  N."5  .. 
hut  the  society  did  not  thrive  until  after  1780*     The  Bha- 
.    j   ate  life,  hold  their  property  in  common, 
,    they  commnnicate  with  the  spirits  of  the  de- 
1.  that  the"  millennium  has  come,  and  teach  that  for 
[hose  who  are  not  Shakers  marriage,  if  entered  into  for  the 
perpetuation  of  the  human  race,  is  not  sinful.     They  hold 
that  the  millennium  lias  come,  make  use  of  the  Bong  and 
dance  in  worship,  wear  B  peculiar  dress,  and  devote  them- 
to  agriculture,  horticulture,  the  raising  of  medicinal 
herbs,  and  engage  in  a  few  simple  manufactures.     They 
are  a  thrift  v.  cleanly,  and  industrious  people.     They  teach 
b  system  of  doctrine  which  is  founded  partly  on  the  Bible 
and  partly  on  the  Bupposed  revelations  of  Mother  Ann  Lee 
and  their  other  inspired  leaders.    They  are  opposed  to  war 
and  the  use  of  pork  as  food,  and  believe  in  the  exercise 
of  miraculous  gifts.     The  U.  B.  census  for  1870  reports  18 
communities  of  Shakers,  with   8850   sittings,  and  ssii.unit 
in  church  property,  but  their  whole  common  property  is 
worth  over  $10,000,000.     Their  establishments  are  at  New 
Gloucester  and  Alfred,  Me. ;  Canterbury  and  Enfield,  X.  H. ; 
Harvard,   Hancock,  Shirley,  and  Tyringham,  Mas-.:   En- 
field, Conn.;  2  in  Canaan,  X.Y..and  1  each  in  Grov^-land, 
Mount    Lebanon,  and  Watervliet.  X.  Y.  (those  in   Canaan 
Lependent  on  that  at  Mount  Lebanon,  which  is  indeed 
a  kind  of  mother-house  to  all  the  others) ;  at  North  Union, 
Union  Village,  Watervliet,  and  Whitewater,  O.,  and  Pleas- 
ant Hill  and  South  Union,  Ky. 

Shakers,  or  Whitewater  Village,  v.,  Crosby  tp., 
Hamilton  CO.,  0.     P.  123. 

Sha'kerstown,  v.,  Van  Buren  tp.,  Montgomery  co., 
0.     P.  54. 

Shake'speare   (William),  b.  in   Btratford-on-Avon, 
Warwickshire,  England,  in  Apr..  10G4 — on  the  23d  of  that 
month,  it  is  BUpposed.     His  father,  John  Shakespeare,  was 
of  the  yeoman  class;  his  mother,  Mary  Arden,  was  of  a 
family  of  the  minor  gentry.     John  Shakespeare  seems  to 
have  been  a  man  of  character  and  ability.     He  became  a 
landholder,  and  rose  rapidly  through  all   the  grades    of 
office  in  Stratford  until  he  became  chief  alderman  and  ax- 
officio  justice  of  the  peace.     Misfortune,   however,    befell 
him,  and  he  was  reduced  to  comparative  poverty,  and  was 
even  subject  to  arrest  for  debt.     Of  Shakespeare's  early  life 
until  he  married  we  know  nothing;   but  it  is  probable  that 
he  was  educated  at  the  grammar  school  of  Stratford,  and 
that  he  acquired  there  a  little  Latin  and  some  Greek.    Pas- 
sages in  Ins  works  showing  more  than  ordinary  familiarity 
with  law-terms  have  been  regarded  as  indicating  that  he 
was  for  a  time  in  an  attorney's  office.    The  fact  that  he  was 
the  third  child  and  the  eldest  son  of  the  eight  children  of 
a  man  who  suffered  heavy  losses  may  give  us  assurance 
that  he  was  early  set  at  work  of  some  kind;  and  we  may 
well  believe  that  it  was  rather  that  of  an  attorney's  clerk 
than  that  of  a  helper  to  his  father  in  the  trade  of  a  butcher 
— a  story  which  has  only  the  flimsiest  traditional  founda- 
tion.    Whatever  his  occupation  in  Stratford,  however,  he 
soon    left   it,  and    under   very    depressing   circumstances. 
While   but   a   lad  of  seventeen  he  had  become  entangled 
with  a  woman  of  twenty-five,  Anne  Hathaway,  the  daugh- 
ter of  Richard  Hathaway,  who  lived  at  Shottery  near  Strat- 
ford.    He  married  this  woman,  in  another  parish  and  by 
il  license,  when  he  was  but  eighteen,  while  she  was 
twenty-six  fears  of  age,  and  her  first  child,  as  far  as  our 
knowledge  goes,  was  b   in  in  May,  1583,  between  four  and 
five  months  after  her  marriage.     How  long  he  lived  with 
her,  and  where,  we  do  not  know,  but  it  was  probably  in 
Stratford,  and  tor  not  more  than  three  years.    She  bore  him 
twins,   a  boy   and   girl,   in   Feb.,  1.384,  which  were  named 
Hamnct   and   .Judith,  her  first    child  having   been  named 
Susanna.     Shakespeare  at  twenty-one,  with  a  wife  eight 
years  his   senior,   whom  he   married  under  6uch  circum- 
stances, with  three  children  on  his  hands  and  his  father  in 
distress,  was  driven  to  seek  some  change  for  the  better  :  and 
he  left  Stratford  to  seek  his  fortune  in  London.     Tradition 
i    -  that  he  himself  had  led  a  somewhat  wild  although  not 
B  \  ideas  life,  and  that,  having  killed  some  of  the  deer  of 
Sir  Thomas  ],ury  of  t'harleeote.  near  Stratford,  and  having 
written  a  rhyming  lampoon  upon  him  and  affixed  it  to  his 
gate.  Sir  Thomas  made  Stratford  too  hot  to  hold  him.    The 
story  of  the  deer-killing  is  not  well  authenticated,  but  it 
is  very  probable,  as  it  also  \<  that  the  knight's  vindictive- 
ness  was  one  of  the  causes  of  his  leaving  his  native  village. 
How  Shakespeare  lived  during  his  first  year  or  two  in  Lon- 


don we  do  not  know,  but  it  is  probable  that  he  sought  em- 
ployment in  the  office  of  a  cousin  who  was  an  attorney  in 
that  city.     However  this  may  be,  ere  long  we  find  him  en- 
gaged as  an  actor  and  as  a  playwright.     This  became  his 
profession,  and  he  remained  in  London  practising  it  for 
almost  all  his  life.  There  is  no  evidence  that  he  returned  to 
Stratford  more  than  once  or  twice,  and  then  on  business, 
until  he  withdrew  from  active  connection  with  the  theatre. 
Bat  tradition  says  that  he  visited  the  home  of  his  wife  and 
children  once  a  year.     It  may  as  well  be  here  said  that  to 
this  evidence  of  his  indifference  to  the  former  there  is  to  be 
added    that   of   his   will,   in   which  he   gave  her   only  his 
second-best   bed,  and  this  as  an  afterthought  and  by  an 
interlineation   of   the    bequest,  without  which    her   name 
would  not  even  have  appeared  in  that  instrument.     In  re- 
gard  to  her,  it  is  also  important  to  remark  that  she  met 
with  similar  negative  evidence  of  disregard  in  the  will  of 
her  father,  although  her  sisters  were  kindly  and  consid- 
erately remembered  therein.    Shakespeare  was  led  to  adopt 
the  dramatic  profession  not  only  by  strong  native  impulse, 
but  by  his  acquaintance  with  some  young  dramatists  of  his 
native  town  who  were  living  in  London,  and  also  by  his 
memories  of  dramatic  performances  in  Stratford  'luring  his 
father's  prosperity  and  under  his  patronage.     It  is  not  im- 
probable that,  with  his  strong  poetical  and  dramatic  in- 
stincts, he  may  have  made  some  attempts  at  play-writing 
before  he  went  up  to  London,  and  still  more  probable  that 
at  that  time  he  had  written  his  first  poem,  Varna  <>>t<l  Adonis. 
However  this  may  be.  he  went  upon  the  stage  as  an  actor 
of  minor  parts,  and  seems  never  to  have  risen  higher  than 
a  position  of  what  is  known  as  "  general  utility."    We  know 
that  he  was  one  of  the  original  performers  of  Ben  Jonson's 
Every  Man  in  hia  Bumourj  that  he  appeared  in  the  same 
author's  Sefanua  (but  we  do  not  know  in  what  part};  and 
there  is  a  tradition  that  he  played  the  Ghost  in  his  own 
Hamlet,   and   that  his  brother  Edward  saw  him   play  the 
part  of  an  old  man.  which  was  probably  that  of  Adam  in 
his  own  comedy -Is  You  Like  It.     As  a  dramatist  he  began 
his  career  by  rewriting  old  plays  in  conjunction  with  others, 
hie   seniors  in  years  and  as  playwrights.     At  the  time  of 
his  leaving  Stratford  the  drama  was  rising  rapidly  in  favor 
with  all  classes  in  London,  where  actors  were  made  much 
of  in  a  certain  way,  and  where  there  was  a  constant  demand 
for  new  plays.     Ill-provided  younger  sons  of  the  gentry, 
and  others  who  had  been  bred  at  the  universities  ami  at 
the  inns  of  court,  sought  to  mend  their  fortunes  by  supply- 
ing this  demand ;  and  it  was  the  custom  of  the  various 
companies  of  players  to  have  several  playwrights  in  their 
pay,  who,  working  together,  produced  new  plays  and  patched 
up  old  ones.     These  plays  were  not  regarded  as  literature, 
but  were  produced  and  used  only  as  attractions  to  the  thea- 
tres.    There  is  good  reason  for  believing  that  Shakespeare, 
in  accordance  with  this  practice,  wrote  at  first  in  conjunc- 
tion with  Marlowe.  Greene,  Peele,  and  other  playwrights  of 
less  note.     His  superiority  to  all  his  contemporaries,  how- 
ever, soon  asserted  itself,  and  he  began  to  write  alone  or 
with  little  assistance.     His  first  wholly  original  play  was 
probably  Lore's  Labour3*  L>>st ;   for  in  Tittt*  Andronicua, 
a   revolting    tragedy  characteristic   of  a   kind    of  drama 
then   in   vogue,   there   are    but  slight    traces   even   of  his 
'prentice  hand.     He  probably  also  in  his  earliest  dramatic 
days    wrote,   in    conjunction    with    .Marlowe.  Greene,  and 
Peele,  the  first  and  the  second  parts  of  The  Contention  be- 
tween the  Hon*'  n  of  York  <'i"l  Lancaatt  r,  his  own  contri- 
butions to  which  he  afterward  embodied  in   Part  I.  and 
Part  I  [.  of  his  llturii   VI.     His  success  provoked  the  jeal- 
ousy and  excited  the  enmity  at  least  of  one  of  those  whom 
he  eclipsed — Robert  Greene,  a  gifted   but  dissolute  man, 
who  died  in  wretchedness,  and  who.  in  a  pamphlet  written 
during  his  last  illness,  attacked  Shakespeare  as  a  preten- 
tious   plagiarist.     This    enmity  was    probably  heightened 
by  the  respectability  of  Shakespeare's  character,  and  the 
favor  in  which  he  seems  to    have  been  held  by  all  with 
whom  he  was  brought  into  contact.     Henry  Ghettle.  who 
was  one  of  the  knot  of  writers  to  which  both  Greene  and 
Shakespeare  belonged,  speaks,  in  a  pamphlet,  of  the  latter 
as  in  his  demeanor  *•  no  less  civil  than  he  was  excellent  in 
the  quality  he  professes;"  adding  that  "divers  of  worship 
have  reported  his  uprightness  of  dealing,  which  argues  his 
honesty,  and  his  facetious  grace  in  writing  which  approves 
his    art."     In   the    phraseology   of  that   day   "facetious" 
meant,  not  humorous  and  whimsical,  but  skilful  and  of  a 
delicate   fancy,  and   *'of  worship"  meant  of  social  rank 
and  consideration.     Among  the  friends  that  Shakespeare 
won  among  the  latter  cla?s  was  the  earl  of  Southampton, 
a  nobleman  of  taste  and  culture,  who  took  great  interest  in 
literature  and  the  drama.     To  him  the  poet  dedicated  his 
first  published  poem,  which  was  his  first  purely  literary 
effbrt :  he  calls  it  "  the  first  heir  of  his  invention."    Whether 
this    dedication    was    an    acknowledgment   of  substantial 
■rr\  h-c  from  the  earl,  or  whether  it  led  to  such  an  exhi- 
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bition  of  friendliness,  we  do  not  know.  But  there  is  a 
tradition  that  Southampton  gave  Shakespeare  a  large  sum 
of  money — £1000,  quite  equal  to  $30,000  in  this  day  and 
country — and  the  story  is  probable.  Such  munificence  was 
not  unknown  in  those  days  among  English  noblemen  ;  and 
when  Shakespeare  published  Lucrece,  his  Becond  poem,  he 
dedicated  this  also  to  Southampton,  saying,  "The  love  I 
dedicate  to  your  lordship  is  without  end.  .  .  .  What  I 
have  is  yours;  what  I  have  to  do  is  yours;  being  in  part 
all  I  have  devoted  yours."  This  at  least,  is  evidently  the 
acknowledgment  of  a  great  service;  and  there  is  therefore 
good  reason  to  believe  that  to  the  nobleman's  generosity 
tin-  poet-dramatist  owed  his  ability  to  become  a  very  con- 
siderable sharer  in  the  Black  Friars*  Theatre,  nt  which  the 
company  with  which  he  was  connected  was  in  the  habit  of 
performing.  Having  attained  this  advantageous  position, 
Shakespeare  soon  reached  the  utmost  height  of  success, 
both  as  to  reputation  and  profit,  possible  to  one  of  his  pro- 
fession. The  notion  long  prevalent  that  he  was  neglected 
during  his  life,  and  that  his  plays  rose  into  popularity 
only  a  long  time  after  his  death,  is  entirely  unfounded. 
Wo  know  from  contemporary  evidenco  that  ho  was  the 
most  admired  of  all  the  dramatists  of  his  day,  and  that 
when  the  productions  of  the  best  of  his  contemporaries — 
Ben  Jonson  included — failed  to  pay  the  expenses  of  their 
representation,  his  plays  tilled  the  house  to  overflowing. 
lie  now  entered  upon  a  career  of  dramatic  production 
which  is  without  a  parallel  in  the  history  of  literature,  and 
which  soon  placed  him — its  chief  value  in  his  eyes — in  in- 
dependent circumstances.  It  cannot  bo  too  strongly  in- 
sisted upon,  or  too  constantly  remembered  in  reading  his 
plays,  that  he  produced  them  only  in  the  way  of  business. 
He  was  S  theatrical  proprietor  and  an  actor;  and  his  ob- 
ject in  writing  was  not  fame,  or  even  literary  exertion,  but 
to  get  money  by  his  professional  labor.  He  rose  rapidly, 
however,  both  in  fame  and  in  fortune.  He  had  money  to 
spend  and  money  to  lend;  and  he  used  it  to  place  his 
father  in  comfort  and  to  acquire  landed  property  and  other 
wealth  in  his  native  town.  The  object  of  his  life  appears 
to  have  been  to  return  to  Stratford — which  he  had  left 
hardly  a  man,  and  almost  in  disgrace — a  man  of  property, 
and  to  take  a  position  as  a  gentleman  of  consideration. 
The  Heralds'  College  made  his  father  a  gentleman  by  coat- 
armor;  and  there  is  reason  to  believe  that  this  was  done 
at  the  instance  and  the  request  of  the  successful  playwright, 
who  thereby  became  a  M  gentleman  "  by  descent  both  on 
his  father's  and  his  mother's  side.  He  invested  a  part  of 
his  money  in  the  tithes  of  Stratford,  and  he  bought  "New 
Place,"  a  large  house  which  had  been  built  by  the  Clop- 
tons,  a  Warwickshire  family  of  wealth  and  position.  To 
this  house  he  retired  on  his  withdrawal  from  the  theatre 
about  v.  i).  Kill,  and  there  he  died  Apr.  23,  1616,  leaving 
behind  him  only  one  child,  his  daughter  Judith,  who  was 
married  to  Thomas  Quiney,  a  vintner.  His  family,  even 
through  her  descendants,  soon  became  entirely  extinct. 

Of  Shakespeare's  life  in  London  wo  know  very  little, 
almost  nothing  except  the  successive  production  of  his 
plays.  Fuller  says  that  he  and  Ben  Jonson  used  to  havo 
many  ''wit-combats,"  in  which  he  compares  Jonson  to  a 
heavy  Spanish  galleon  and  Shakespeare  to  a  light  English 
man-of-war.  Jonson  was  his  junior,  hut  was  one  of  those 
who  knew  him  intimately:  and  jealous,  hot-tempered  Hen 
loved  him  well  and  honored  his  memory  after  his  death. 
He  Bupportfl  Fuller's  comparison  by  saying,  with  a  clas- 
sical allusion,  that  Shakespeare  was  distinguished  by  great 
copiousness  and  facility  of  thought  and  language — so  great 
as  to  bo  almost  oppressive  to  his  hearers.  There  was  a 
sort  of  club  of  which  Raleigh,  Jonson,  Beaumont,  Selden, 
and  l)onnc  were  members,  and  which  met  at  the  Menu;iid 
Tavern  ;  ami  it  has  been  assumed  that  the  wit-emnhats  took 
placo  at  these  meetings.  It  is  not  improbable  that  Shake- 
speare mot  with  this  club,  but  there  is  not  the  least  evidence 
of  the  fact.  Tradition  says  that  Jonson  owed  to  Shake- 
speare's Influence  the  performance  of  his  first  comedy.  Every 
Man  in  !"'s  Humour,  which  had  been  offered  and  rejected. 
But  we  only  know  that  the  story  agrees  with  Shakespeare's 
reported  kindliness  id'  nature,  and  with  the  gruff  and  cyn- 
ical scholar  dramatist's  love  for  him.  Traces  of  Shake- 
speare's personal  character  and  experience  are  found  rarely 
in  his  works,  if  at  all,  unless  we  arc  to  accepl  hi-  Sonnet* 
M  an  expression  of  personal  feeling.  These  very  remark 
able  compositions.  I  VI  in  number,  were  published  in  1609, 
and  were  dedicated  to  a  .Mr.  W.  H.  as  their  "  only  begetter," 

but  by  the  publisher,  not  by  the  poet,  who  Beems  to  have 
had  no  agency  in  the  publication  of  anj  of  his  works  ex- 
eepl   Venus  >m-(  Adonis  and  tucrece,  the  two  poems  before 

mentioned.  The  SonneU  remain  a  literary  puzzle  to  tin- 
day.     A  few  of  the  first  in  the  collection  are  addressed  to  a 

\ei\    beautiful  young  man.  and  entreat  him  to  marry;    two 

of  them  are  avnwediv  the  expression  of  Shakespeare's  own 
feeling,  and  show  that  his  spirit  was  galled   by  the  nature 


of  his  profession  and  the  low  estimation  in  which  it  was 
held.  But  the  most  of  them  wore  written  as  an  expression 
of  the  feelings  and  the  experience  of  a  man  who  loved  and 
suffered  deeply.  It  is  almost  impossible  to  believe  that 
Shakespeare,  even  with  all  his  powers  of  dramatic  simula- 
tion, wrote  these  strong  utterances  of  deep  emotion  in  an 
assumed  character,  although  it  i-  to  be  remarked  that  such 
performances  were  rather  the  fashion  in  his  day.  and  also 
that  poets  were  employed  to  use  their  art  in  this  way  vica- 
riously for  others.  If,  on  the  contrary,  we  arc  to  regard 
these  Sonnets  as  the  result  of  Shakespeare's  own  experience 
— which  seems  most  probable — we  learn  from  them  that  he 
passionately  loved  and  was  loved  by  a  beautiful  dark-eyed 
"  block" — that  is,  brunette — woman,  who  nevertheless  tor- 
tured him  by  being  false  to  him  with  his  best  friend.  This 
theory  agrees  with  what  we  know  of  Shakespeare's  cha- 
racter, and  with  his  long  residence  in  London,  neglectful, 
if  not  entirely  forgetful,  of  his  wife.  The  Sonnet*  arc 
worthy  to  be  the  utterance  of  such  an  experience  by  such  a 
man.  Although  inferior  to  the  plays,  they  an-  far  superior 
to  the  other  poems.  But  who  was  the  Mr.  W.  II.  whom 
the  publisher  styles  their  "  only  begetter" — whether  he  was 
connected  in  any  way  with  their  production,  or  only  with 
their  collection  for  publication — is  only  a  subject  of  vague 
and  unsatisfactory  conjecture. 

Shakespeare's  dramas  are  unlike  those  of  his  predeces- 
sors, his  contemporaries,  and  his  successors,  but  their  un- 
likeness  is  not  in  form  or  in  purpose.  He  assumed  the  forms 
of  comedy  and  tragedy,  and  of  history  or  historical  play, 
which  had  been  established  before  he  began  to  write,  and 
he  conformed  in  every  external  respect  to  the  fashion  of 
his  time  and  the  needs  of  the  theatre.  His  difference  from 
other  dramatists  consists  in  his  thought  and  his  language, 
and  in  his  power  of  dramatic  characterization  :  in  all  of 
which  he  is  unapprosched  by  any  writer  who  ever  lived. 
No  other  writer  ever  united  imagination,  fancy,  humor, 
knowledge  of  human  nature,  worldly  wisdom,  psychological 
insight,  and  creative  power,  as  all  these  were  united  in  him. 
The  fertility  of  his  mind  appears  to  have  been  inexhaust- 
ible, the  profundity  of  his  thought  illimitable.  He  throws 
away  upon  a  minor  personage  and  an  unimportant  situ- 
ation poetical  thoughts  and  philosophical  reflections  which 
other  writers,  if  they  could  have  originated  them,  would 
have  carefully  reserved  for  elaboration  upon  great  occa- 
sions. His  dramatic  isolation  from  his  creations  appears 
to  have  been  perfect;  once  evoked  from  his  mind,  they 
exist  independently  and  altogether  outside  of  it,  and  act 
and  speak  altogether  according  to  the  laws  of  their  own 
being,  not  of  his.  He  may  be  almost  said  to  have  had,  as 
a  dramatist,  no  sympathy  either  with  good  or  with  evil,  for 
he  elaborates  a  human  devil  and  a  human  angel  with  an 
equally  loving  hand;  and  he  does  not  hesitate  to  show  us 
that  even  both  good  and  bad  may,  and  often  do,  act  from 
mixed  motives,  good  and  evil.  It  is  in  this  inflexible  jus- 
tice, characteristic  of  only  the  very  highest  quality  of  intel- 
lectual and  moral  nature,  that  we  find  one  of  the  chiefest 
evidences  of  his  superiority. 

Such  of  his  plays  as  were  published  during  his  lifetime 
seem  to  have  been  given  to  the  press  entirely  without  his 
agency.  Indeed, his  interest  was  against  their  publication. 
They  were  written  notto  be  read,  but  to  be  performed;  and 
it  was  to  the  interest  of  all  concerned  in  the  theatre,  whether 
as  proprietors  or  only  as  actors,  or,  like  himself,  as  both,  that 
the  theatre  should  have  the  entire  benefit  of  whatever  favor 
they  enjoyed  with  the  public.  But  the  publishers — or  sta- 
tioners, as  they  were  then  called — eagerly  sought  copies  of 
tin-in  for  publication,  and  obtained  them  surreptitiously; 
sometimes,  it  would  seem,  by  corrupting  persona  connected 
with  the  theatre,  and  sometimes,  as  the  text  which  they 
printed  shows,  by  sending  short-band  writers  to  the  per- 
formance. It  is  not  improbable  that  in  case  of  great  and 
injurious  misrepresentation  of  the  text  of  a  play  by  the 
latter  method  fair  copies  were  furnished  by  the  theatrical 
people,  at  the  author's  request,  in  self-defence.  The  first 
and  second  editions  of  Hamlet  (1603  and  1604)  appear  to 
have  been  the  result  of  such  mano-uvres  on  the  part  of  the 
pirates  and  the  author.  However  this  may  be,  twenty  of 
Shakespeare'^  plays  were  published  by  various  stationers 
during  nia  lifetime.  They  arc  known  as  "the  ftoswfrom 
the  form  in  which  they  arc  printed.  They  are.  most  of 
them,  lull  of  errors,  ami.  with  one  or  two  exceptions,  they 
are  all  more  or  less  imperfect.  Some  of  them  seem  to  have 
been  put  in  type  from  stage-copies  Or  not  improbably  from 
an  aggregation  of  the  separate  parts  which  were  in  the 
ban. I-  of  the  various  actors.  But  they  arc  nevertheless  of 
great  value  in  the  formation  of  the  text,  and  they  hove 
been  freely  used  for  that  purpose  by  all  the   editors   exo  |  1 

.Mr.  Charles  Knight.    For  the  text  of  the  remaining  seven- 
teen of  the  plays  we  arc  entirely  dependent  upon  the  folio 
edition  of  the  whole  thirty-six,  which  (not  Including  /'• 
clca)  was  published  by  Isaac  Jaggard  nnd  Edward  Blount 
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in  L62Sj  under  the  authority — and,  in  some  sort,  the  edi- 
1  supervision— of  John  Heminge  and  Henry  Condell, 
who  describe  then  li'-  friends  and  fellows.     This 

edition,  known  as  the  "  first  folio,"  although  greatly  supe- 
rj  ,: , ;  i  of  almost  all  the  ploys,  to  the  quarto  copies 

of  the  twenty  plays  before  mentioned,  is  yet  marred  by  bo 
ors,  and  even  by  suoh  important  omis- 
the  plays,  that  it  has  required  the  labors 
of  a  numerous  body  of  editors  and  commentators  during 
I  i0  j  .■  ■  to  produce  the  text  as  it  is  now  accepted,  if  indeed 
is  ;i  text  whioh  can  be  regarded  as  accepted.  As 
Shakespeare  had  no  hand  in  the  publication  of  his  works. 
and  as  we  know  so  little  of  his  life,  the  very  interesting 
question  of  the  order  in  which  the  former  were  produced  is 
left  to  inference  from  external  evidence  and  critical  opinion 
upon  the  evidence  in  the  plays  themselves.  The  (Station*  r*' 
Her  (a  sort  of  contemporary  record  of  copyright  |,  the 
trks  of  a  critical  writer  named  Francis  Meres,  whose 
book.  Palladia  Tamia,  appeared  in  V>[)^t  and  one  or  two 
diaries  written  at  the  time  furnish  the  external  evidence 
upon  this  question  ;  and  the  language,  the  style  of  thought, 
and  the  versification  of  the  poet  t he  internal.  All  this  evi- 
dence unites  in  showing  that  the  poems  and  plays  were 
produced  in  the  following  order,  and  at  about  the  following 
dates  :  1  <  nus  and  Adonis,  l584r-85  ;  The  Passionate  Pilgrim, 
1584-86;  Part  I.  of  The  Contention  of  the  Two  Houses  of 
York  and  Lancaster,  The  True  Tragedy,  etc..  The  Taming 
of  a  Shrew  (in  which  old  plays  Shakespeare  had  a  share), 
1587—79;  Lore's  Labour's  Lost,  1588— 89$  The  Comedy  of 
Error*,  1589 ;  Love's  Labour's  Won  (probably  an  early  form 
of  All's  Well,  etc.),  L589;  The  Two  Gentlemen  of  Verona, 
1589-90;  King  Henry  VI..  Tarts  I..  II.,  and  III.,  1590-91; 
Sonnets,  1590—1605  (?};  an  early  form  of  Romeo  and  Juliet, 
1591-92;  Lucrect  and  Richard  III.,  1593;  -1  Midsummer 
Nigh? s  Dream  and  The  Merchant  of  Venice,  1594;  Richard 
II.,  1594r-95;  Romeo  and  Juliet,  Kin./  John,  and  Part  I.  of 
King  Henry  IV.,  1596;  Part  II.  of  King  Henry  IV.,  1597; 
Much  Ado  About  Nothing,  1598-99;  Twelfth  Night,  Henry 
V.,  and  As  Yon  Ufa  It,  1599;  Hamlet,  1600;  77,,  Taming 
of  the  Shrew,  1601;  Pericles  (Shakespeare's  part).  1602; 
Thr  Merry  Wives  of  Windsor,  1603;  Measure  for  Measure, 
1603-04;  All's  Well  that  Ends  11'.//,  1604;  A  Lover's  Com- 
plaint,  L605(?);  King  Lear,  1605;  Timon  of  Athens,  L605-07; 
Macbethj  1605;  Julius  Ctssart  Antony  and  Cleopatra,  and 
Troilus  and  Cressida,  1606—08;  Cymbeline,  Coriolanus,  and 
Othello,  1609-11 ;  The  Winter's  Tale  and  The  Tempest, 
1611:  Henry  VIII.,  1613.  To  these  should  be  added  The 
Two  Noble  Kinsmen,  in  the  writing  of  whioh  there  ia  hardly 
a  doubt  that  he  had  a  part,  and  which  has  a  better  right 
than  Titus  Andronicus  or  Pericles  to  a  place  among  his  col- 
lected works.  In  this  order  of  production  we  see  evidence 
that  although  Shakespeare  was  a  miracle,  like  the  sun  and 
the  stars  in  their  daily  rising  and  setting,  his  mind  devel- 
oped and  his  power  grew  like  that  of  any  ordinary  mortal. 
His  great  tragedies,  Jhnnht,  King  Lear,  Macbeth,  and 
Othello,  were  produced  between  his  thirty-seventh  and  his 
forty-seventh  year,  during  which  rich  and  fruitful  decade 
he  also  produced  hi-  most  beautiful  comedies,  with  Antony 
and  Cleopatra,  and  his  wisest  play,  Troilus  and  Cressida. 
After  1611  he  ceased  to  write — probably  because  lie  was 
weary  of  his  profession  and  had  accumulated  money  enough 
to  live  upon  handsomely — and  retired  to  Stratford.  Put  he 
retained  his  interest  in  the  theatre,  and  at  Stratford  he 
probably  wrote  his  last  play,  Henri/  VIII.,  to  supply  a 
pressing  need  of  his  company  for  a  show-piece.  It  bears 
marks  of  great  maturity  of  mind,  but  of  great  haste  in 
production,  and  parts  of  it  are  plainly  not  his.  They  were 
supplied,  according  to  the  custom  of  the  time,  by  other 
writers  connected  with  the  company.  Cymbeiine,  which 
contains  some  of  his  finest  thoughts  and  most  beautiful 
creations,  bears  also  in  some  scenes  the  marks  of  another 
hand.  There  arc  no  traces,  even  in  tradition,  of  any  inter- 
course between  Shakespeare  and  any  of  the  eminent  men 
of  his  time  except  Pen  Jonson,  and,  if  we  may  call  him 
eminent, Southampton.  Bacon  was  his  contemporary;  and 
it  i-  an  impressive  and  a  somewhat  saddening  fact  that 
these  two  intellects,  probably  the  two  greatest  the  world 
has  known — certainly  two  such  never  existed  together  at 
any  other  time  before  or  since — had.  so  far  as  we  know,  no 
communication.  Shakespeare  and  Paeon  lived  at  the  same 
thaw  in  the  some  city,  then  not  a  large  one,  passed  each 
other  in  the  street,  and  yet  probably  never  interchanged 
one  word.  The  reason  was  that  one  was  a  player  and  a 
poet,  the  other  a  statesman  and  a  philosopher,  and  that 
was  absorbed  in  his  own  affairs.  The  notion  that 
Shakespeare's  plays  were  written  by  or  in  conjunction  with 
Paeon — which  has  found  two  or  three  ingenious  advocates 
— is  unworthy  a  moment's  consideration  by  any  reasonable 
creature. 

Shakespeare  did  not  long  enjoy  that  for  which  he  had 
longed  so  much  and  worked  so  hard — the  life  of  a  gentle- 


man of  substance  and  leisure  in  his  native  place.    He  died 
in  Apr..  ItilH.  and  was  buried  on  the  25th  of  that  month 
in  front  of  the  chancel  of  Stratford  church.     There  is  a 
stone  over  his  grave  on  which  there  is  this  inscription: 
"  Good  fiend  for  Iesus  sake  forbeare 
To  digg  the  dust  eucloased  heare  : 
Blest  be  ye  man  y.t  spares  thes  stones, 
And  curst  be  he  y*  moves  my  bones." 

These  lines,  which  may  embody  a  wish  expressed  by 
Shakespeare,  but  which  are  hardly  of  his  writing,  have 
prevented  the  removal  of  the  remains  of  the  greatest  Eng- 
lishman to  Westminster  Abbey.  Against  the  wall  of  Strat- 
ford church  there  is  a  monument  to  Shakespeare,  with  a 
laudatory  inscription  in  Latin.  But  of  far  greater  interest 
is  the  bust  of  the  poet  which  forms  part  of  the  monument. 
It  is  coarse  and  rude  in  execution,  but  there  is  no  reason 
for  doubting  that  it  gives  at  least  a  general  idea  of  his  per- 
sonal appearance.  According  to  this,  he  was  at  fifty-eight 
a  portly  but  not  at  all  corpulent  man,  with  a  high  fore- 
head, a  bead  somewhat  bald,  a  small  aquiline  nose,  and  a 
well-formed  mouth  and  chin.  Aubrey,  the  antiquarian, 
who  lived  two  generations  after  him,  hod  heard  that  he 
was  "a  handsome,  well-shapt  man."  An  engraved  por- 
trait upon  the  title-page  of  the  first  collected  edition  of  his 
works,  which  Ben  Jonson,  in  some  verses  almo?t  as  hard 
and  expressionless  as  the  engraving  itself,  assures  us  was 
a  good  likeness,  has  a  general  conformity  in  the  features 
and  the  form  of  the  head  to  the  bust.  The  latter  is  sup- 
posed by  some  persons  to  have  been  modelled  from  the 
poet's  face  after  death.  Put  a  close  examination  of  it 
shows  this  to  have  been  impossible.  The  bust  was  origi- 
nally colored  after  life,  and  had  hazel  eyes  and  auburn 
hair  and  beard.  These  traits  were  afterward  obliterated 
by  a  coat  of  white  paint.  The  bust  and  the  engraved  por- 
trait in  the  Folio  are  the  only  portraits  of  Shakespeare 
which  are  of  undoubtablc  authenticity;  but  one  known  as 
the  (handos  portrait  has  tradition  of  very  respectable  an- 
tiquity in  its  favor.  There  is  a  very  slight  and  vague  tra- 
dition that  Shakespeare  "died  a  papist,"  but  this  is  very 
improbable.  His  works  show  very  little  religious  senti- 
ment, and  favor  no  religious  form,  sect,  or  dogma.  There 
was  also  a  tradition  in  Stratford  fifty  years  alter  his  death 
that  he,  Drayton,  and  Ben  Jonson  had  "a  merie  meeting, 
and  it  seems  drank  too  hard,  for  Shakespeare  died  of  a 
feavour  there  contracted."  The  event  is  not  absolutely 
impossible,  but  this  tradition  has  probably  as  little  founda- 
tion as  the  other. 

Although  Shakespeare  was  acknowledged  as  the  greatest 
dramatist  of  his  time,  his  reputation  rather  diminished 
than  increased  during  the  century  after  his  death.  He 
had  no  followers  or  imitators;  he  established  no  school. 
Dramatic  taste  and  dramatic  writing  steadily  declined 
after  the  Elizabethan  age  (about  1575  to  1625),  and  by 
the  beginning  of  the  eighteenth  century  Shakespeare  was 
lightly  thought  of  by  the  literary  critics,  and  much  neg- 
lected by  the  actors.  But  there  had  been  among  the  read- 
ing public  a  steady  although  not  a  large  demand  for  his 
plays.  The  folio  of  1623  was  succeeded  by  another  folio 
in  1632,  and  a  third  edition  was  called  for  and  published 
in  liiiil.  In  the  last  Pericles,  and  six  spurious  plays  which 
had  been  published  in  quarto  in  Shakespeare's  lifetime, 
with  his  full  name  or  his  initials  upon  the  title-page,  were 
included.  A  fourth  edition,  also  in  folio,  appeared  in  1GS5. 
Upon  these  four  folios,  and  upon  the  existing  old  quarto 
edition  of  twenty  of  the  plays,  the  readers  of  Shakespeare 
depended  for  their  supply.  They  did  not  meet  the  demand, 
and  in  1709  the  first  edited  edition  of  Shakespeare's  plays 
appeared,  in  7  vols.  8vo.  The  editor  was  Nicholas  Rowe, 
himself  a  poet  and  dramatist  of  considerable  merit.  Rowe, 
however,  did  little  for  his  author  more  than  the  correction 
of  the  most  obvious  typographical  errors  in  the  old  copies, 
the  division  of  the  plays  into  acts  and  scenes,  the  addition 
of  stage  directions,  and  the  writing  of  a  biography,  for 
which  the  materials  were  mostly  collected  by  Bctterton  the 
actor,  and  to  which,  after  a  century  and  a  half  spent  in 
investigation,  little  has  been  added.  Rowe's  edition  has 
an  engraved  frontispiece  to  each  play,  and  these  are  of  in- 
terest as  contemporary  evidence  of  stage  costume,  action, 
and  "•  business  "  at  the  end  of  the  seventeenth  and  the  be- 
ginning of  the  eighteenth  century.  From  the  time  of  the 
appearance  of  this  edition  the  fame  of  Shakespeare  steadily 
grew  until  about  the  beginning  of  this  century  he  was  ac- 
knowledged to  be  the  first  of  poets  and  of  dramatists,  the 
most  creative  mind,  the  greatest  master  of  imagination  and 
of  language,  that  the  world  has  known.  The  number  of 
lucre  impressions  of  his  works,  even  in  the  English  lan- 
guage, is  quite  out  of  all  reckoning;  and  the  real  editions, 
those  formed  by  a  careful  collation  and  collection  of  the 
text,  are  many.  Among  the  editions  of  this  character  the 
following  are  the  most  worthy  of  note:  Alexander  Pope's 
(1725),   Louis    Theobald's  (1733),  Sir   Thomas    Hanmer's 
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(1711),  Bishop  Warburton's  (1747),  Dr.  Samuel  Johnson's 
(1765),  Edward  Capell's  (1767),  Edmund  Alahine's  (1796), 
BoydeH's  illustrated  edition,  9  vols,  folio  (1802),  Alexan- 
der Chalmers's  ( 1805),  Heath's  illustrated  edition,  6  vols. 
■Hi.  Reed's,  21  vols.  Svo.  known  as  the  "first  variorum" 
(1813),  Rev.  William  Harness's  (1S25),  S.  W.  Singer's, 
known  as  *•  the  ('his  wick"  cd.  (1826),  Charles  Knight's  "Pic- 
torial" (1838),  J.  P.  Collier's  (1841),  Gillian  C.  Verplanck's 
(1847),  Rev.  II.  N.  Hudson's  (1852),  J.  0.  HaHiwell's,  15 
vols,  folio,  with  illustrations  (1853),  Rev.  Alexander  Dyee's 
(1857;  2d  ed.  1864;  3d,  1875),  Clark  and  Wright's,  known 
as  the  "Cambridge"  (1863),  R.  Grant  White's  (1857-64). 
In  1852,  Mr.  John  Payne  Collier  published  Notes  and 
Emendations  to  the  Text  of  Shakespeare's  Plays  from  early 
Manuscript  Corrections  in  a  copy  of  the  Folio  1632.  The 
very  numerous  readings  which  appeared  on  the  margins  of 
this  now  notorious  copy  were  at  first  received  with  enthu- 
siastic welcome  by  a  large  class  of  the  readers  of  Shake- 
speare, and  even  by  some  critics  and  editors;  and  it  was 
for  a  time  supposed  that  they  would  be  generally  accepted, 
and  produce  great  changes  in  the  received  text.  But  their 
soundness,  and  even  their  genuineness,  were  sunn  disputed. 
A  critical  controversy  arose  upon  them  which  is  one  of  the 
most  remarkable  in  the  history  of  literature.  It  contin- 
ued for  years,  the  result  being  that  nearly  all  of  the  read- 
ings were  rejected,  with  damage  to  Mr.  Collier,  not  only  as 
a  Shakespearian  critic,  but  even  to  his  reputation  for  lit- 
erary good  faith  ;  for  on  both  internal  and  external  evi- 
dence it  was  shown  that  the  volume  was  not  what  it  pro- 
fessed to  be.  See  The  Text  of  Shakespeare,  by  R.  Grant 
White,  in  Putnam's  Magazine  (Oct.,  1853);  The  Text  of 
Shakespeare  Vindicated)  by  S.  W.  Singer  (Svo,  1853) ; 
Shakespeare's  Scholar,  by  R.  Grant  White  (Svo,  1854); 
An  Inquiry  into  the  Genuineness  of  the  MS.  Corrections  in 
Mr.  J.  Payne  Collier's  annotated  Shakexpittrc  Folio,  1'i.jJ, 
etc.  i4to,  1866);  .1  Complete  View  of  tin-  Shakespeare  Con- 
troversy, by  C.  M.  lugleby  (Svo,  1861);  ami  The  Shake- 
speare Mystery,  by  It.  Grant  White,  in  the  Atlantic  Month- 
ly (Sept.,  1861).  The  number  of  Shakespeare's  commen- 
tators has  much  exceeded  that  of  Ins  editors.  His  text 
was  left  in  such  a  condition  by  the  printers  of  the  old 
quartos  and  folios  that,  although  it  may  be  read  even  in 
those  impressions  with  pleasure  and  with  a  full  com- 
prehension of  its  general  meaning,  there  is  to  its  perfec- 
tion need  of  more  critical  labor  than  is  required  by  most 
old  manuscripts;  and  of  such  we  have  none  to  consult, 
for  of  Shakespeare's  writing  not  a  line  has  come  down 
to  us — not  even  a  word,  except  his  own  signature.  The 
number  of  those  who  have  rushed  to  the  correction  of 
Shakespeare's  text  and  the  explanation  of  his  meaning  is 
so  large  that  it  is  not  surprising  that  among  them  there 
should  have  been  some  weak-minded  and  ignorant  persons 
altogether  unfitted  for  a  task  the  nature  of  which  they  did 
not  even  understand.  And  among  those  better  qualilied 
for  their  work,  some  have  been  narrow-minded,  over-pre- 
cise, and  captious.  But  notwithstanding  the  reproach  which 
such  persons  have  brought  upon  Shakespearian  criticism, 
it  must  be  admitted  that  more  critical  ability  and  learning 
has  been  displayed  upon  this  subject  than  upon  any  other 
in  the  whole  range  of  literature,  the  poems  of  Homer  per- 
haps excepted  ;  the  reason  for  the  excess  being  the  remote- 
ness of  the  age  when  those  poems  were  produced,  the  un- 
certainty of  their  origin,  and  the  fact  that  their  language 
is  foreign  to  all  their  critics — very  important  circumstances 
which  do  not  Apply  to  the  works  of  Shakespeare.  Tho 
works  written  upon  Shakespeare  form  a  library  in  them- 
selves, and  the  reader  desirous  of  becoming  acquainted  with 
their  titles  must  consult  the  catalogues  of  Shok<«/>eori(tint,  of 

which  the  best  is  Franz  Th hum's  (  Load.,  1865 3  2d  ed.  1  s 7 1? ). 
This,  however,  is  imperfect,  :ml  sometimes  erroneous; 
while  the  next  best,  that  in  Bonn's  cd.  of  Lowndes's  Bib- 
liographer's Manual,  is  not  without  important  errors  in 
Dames,  dates,  and  titles.  Among  the  foreign  students  of 
Shakespeare  the  Germans  have  been  the  most  laborious 
and  steadily  enthusiastic.  Tliero  is  no  department  of 
Shakespearian  criticism  in  which  they  ha\e  not  exerted 
themselves,  and  to  whioh  they  have  not  brought  their  hab- 
its of  patient  and  systematic  inquiry.  Rut  it  may  be  ques- 
tioned whether,  except  for  themselves,  they  have  inoreased 

pleasure  in  his  writings  or  made  them  more  thoroughly 
Understood  :  while  as  to  the  lext  there  can  he  no  doubt  that 
their  labors  ha\  e  been  entirely  fruitless.  The  best  German 
translation  of  Shakespeare's  plays— and  it  18  admirable  in 

every  respect — is  I  hat.  of  Sehlegel  and  Tieok.     The  best  con 

temporary  discussion  of  Shakespearian  subjects  is  to  he 
found  in  tho  Jahrbuch  id'  the  German  Shakespeare  Society  . 
published  since  1865  yearly  at  Berlin. 

Bhakespeare,  like  so  many  other  men  of  great  eminence. 
left  little   trace   of  his    personality  behind    him.      Jlis   only 

son,  Hamnet,  died  at  ihe  age  of  eleven  years,  lii.-  two 
daughters  were  married  and   Left  children,  but  the  family, 


even  on  the  female  side,  became  extinct  in  the  third  gene- 
ration. "  New  Place,"  his  residence  upon  his  retirement 
from  the  theatre,  after  passing  through  several  hands,  was 
in  17j'J  razed  to  the  ground  by  its  last  owner,  the  Rev. 
Francis  (ia.-tiell,  who  was  exasperated  by  a  quarrel  with 
the  town  authorities  and  by  the  persecution  of  prying  vis- 
itors to  the  home  of  the  great  poet.  John  Shakespeare's 
house,  which  stands  in  Henley  street,  and  in  which  it  is 
reasonably  suppo.-ed  that  William  was  born,  is  still  stand- 
ing. In  the  poet's  time  it  was  a  pretty, comfortable  dwell- 
ing for  that  age,  with  gable  ends  and  pargetted  walls. 
After  falling  into  decay,  it  was  a  few  years  since  bought  by 
an  association  and  restored,  but  in  so  unskilful  and  taste- 
less a  manner  that  it  gives  very  little  idea  of  its  appear- 
ance when  he  lived  in  it  as  a  boy  who  has  brought  pilgrims 
to  it  from  all  quarters  of  the  earth. 

Richard  Grant  White. 

Shakopce',  city  and  tp.,  cap.  of  Scroti  co.,  Minn.,  on 
.Minnesota  River  and  St.  Paul  and  Sioux  City  R.  P.,  lias 
f>  churches,  -  academies,  and  3  public  schools,  an  orphan 
asylum,  1  steam  llouring-mill,  1  newspaper,  2  wagon  man- 
ufactories, 1  bank,  and  the  repair-shops  of  the  above  rail- 
road.      P.  of  v.  1349;  of  tp.  1263. 

Henry  Hinds,  Ed.  "  Argus." 

Shale  [Gcr.  Schale,  "shell"],  a  name  commonly  given 
to  soft  laminated  argillaceous  rock  formed  by  the  indura- 
tion of  clay  stratified  in  water.  When  containing  much 
carbonaceous  matter  it  is  called  bituminous  shale.  When 
hardened  by  metamorphism,  shales  are  converted  into 
slates.     (See  Petroleum,  Geology  of.) 

J.  S.  Newberry. 

Shale  Oil.  See  Petroleum,  by  Prof.  C.  F.  Chandler, 
Ph.  It.,  M.D.,  LL.D. 

Sha'ler,  tp.,  Allegheny  co.,  Pa.     P.  1173. 

Shaler  (Nathaniel  Southgate),  S.  P.,  b.  in  Campbell 
co.,  Ky.,  Feb.  20,  1841  ;  graduated  at  Lawrence  Scientific 
School  1862;  became  director  of  the  State  geological  sur- 
vey of  Kentucky,  in  which  capacity  he  has  published  vari- 
ous Reports  ;  professor  of  paheontology  at  Harvard,  and 
assistant  at  the  Museum  of  Comparative  Zoology  at  Cam- 
bridge, and  is  author  of  above  sixty  papers  and  memoirs 
on  geological  and  pakeontological  subjects. 

Sha'lersville,  p. -v.  and  tp.,  Portage  co.,  0.,  on  Cuy- 
ahoga River.     P.  977. 

Shallot',  the  Allium  ascalonicum,  an  onion-like  plant 
which  grows  in  cloves  somewhat  like  the  garlic.  The 
cloves  are  set  in  the  ground  early,  and  become  large  enough 
for  market  two  months  before  seedling  onions  are  ripe.  In 
the  U.  S.  they  are  sold  as  onions  by  market-gardeners. 
They  much  resemble  the  onion  in  taste.  The  tops  and 
bulbs  are  both  eaten. 

Shal'lOtte,  p. -v.,  Brunswick  co.,  N.  C.     P.  1035. 

Shama'ka,  or  Kooneshlir,  town  of  Asiatic  Russia, 
in  Transcaucasia,  is  a  rising  place,  especially  celebrated 
for  its  silk  manufactures,  which  are  said  to  equal  those  of 
Lyons.     P.  25,609. 

Shamanism  [Per.  and  Hind,  shaman,  "idolater;" 
San-,  .ski, a- 1  no.  an  "  ascetic  "].  the  religion  of  a  large  num- 
ber of  primitive  North  Asiatic  tribes,  blended  in  Central  Asia 
with  Lainaism.  It  has  no  idols,  save  perhaps  some  fetiches 
and  charms  and  rude  ancestral  images.  It  is  a  mixture  of 
pretended  sorcery  and  ceremonies  for  the  propitiation  of 
evil  spirits.  The  priests  or  shamans  offer  sacrifices  and  per- 
form grotesque  and  tumultuous  ceremonies  upon  all  extra- 
ortlinarv  occasions.  (See  E.  B.  Tylor's  Primitive  Culture 
(2  vols.',  1S-7IU 

Sham  Inn  u .  p. -v..  Oil  Creek  tp.,  Venango  co.,  Pa. 

Shamo,  Uesert  of.     See  Goar. 

Shamokin.  p.-b.,  Coal  tp.,  Northumberland  co..  Pa., 
on  Shamokin  division  of  Northern  Central  K.  It.,  and  on 
Shamokin  branch  of  Philadelphia  and  Reading  R.  K.,  in 
Ihe  centre  of  an  important  anthracite  coal-field,  which 
produces  annually  1,250,000  tons:  contains  3  foundries 
and  machine  shops.  .".  banks,  2  weekly  newspapers.  111 
churches,  t  large  public  schools,  is  well  built  ami  lighted, 
and  supplied  with  water  from  Shamokin  Creek.      P.  4-320. 

Shamokin,  tp.,  Northumberland  co..  Pa.     P.  2282. 

Shamong,  p. -v.  and  tp.,  Purlington  co.,  N.  J.,  on  New 
Jei   bj  Southern  K.  H.     P.  1149. 

Sham  rock,  the  national  badge  of  Ireland,  as  the 
thistle  is  that  of  Scotland,  the  rose  of  England,  and  tho 
lily  of  i'luucc.  'fhe  shamroek  is  a  three-leaved  or  trifoli- 
ate plant,  which  was  used  by  St.  Patrick  to  illustrate  the 
doctrine  of  the  Trinity.  There  is  some  dispute  as  to 
whether  tho  wood-sorrel  (Oxalis  aeetosella),  the  common 

white  clover,  or  the  black  mediate  or  m such  [Med 

Inpulina)  is  the  true  and  original  shamrock. 
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Sham'yl  (Samuel),  b.at  Aid  Ilimry.  Northern  Daghes- 
n,  about  1797  tfou*  disciple  of  the  fanatic  but 


tlUl,   ii' 

sagacious  and  energetic  Mohammedan  reformer.Kasi-Mol- 
|ah  whom  be  assisted  in  reconciling  the  feuds  of  the  vari- 
ous Caucasian  tribes  and  uniting  them  into  a  furious  hatred 
of  the  "heretio"  Russians.  In  1834  he  was  unanimously 
chosen  chief  of  the  Beet,  and  for  more  than  twenty  years 
he  maintain..!,  often  with  brilliant  success,  a  continuous 
war  with  Russia.     The  culmination  of  his  power  falls  be- 

t, „  is  1 1  and  1852,  when  he  succeeded  in  organizing  a 

considerable  number  of  tribes  into  a  well-ordered  state. 
which  he  governed  from  his  capital,  Dargo.  But  after 
this  time  the  religions  enthusiasm  subsided,  the  Russian 
attacks  became  more  comprehensive  and  energetic,  one 
tribe  alter  the  other  fell  oft',  and  the  great  opportunity 
which  the  Crimean  war  afforded  him  he  was  unable  to 
avail  himself  of.  After  the  Peace  of  Paris,  Russia  re- 
sumed the  war  with  redoubled  energy,  and  on  Sept.  6, 
1859,  Shamyl  was  captured  on  the  plateau  of  Gounib  and 
carried  to  St.  Petersburg,  and  the  Caucasian  tribes  were 
finally  pacified.  In  St.  Petersburg.  Shamyl  was  treated 
with 'much  regard  by  Alexander  II.  He  received  a  pen- 
sion and  resided  in  Kaluga,  afterward  in  Kiev,  and  finally 
in  .Mecca,  where  he  d.  in  1871. 

Shanda'Uen,  p. -v.  and  tp.,  Ulster  eo.,  N.  Y.,  on  Eso- 
pus  Creek  and  on  New  York  Kingston  and  Syracuse  R.  R. 
P.  2751. 

Shane's  Crossings,  p.-v.,  Dublin  tp.,  Mercer  co.,  0. 
P.  246. 

Shanes'ville,  p.-v.,  Sugar  Creek  tp.,  Tuscarawas  co., 
0.     P.  360. 

Shanghai',  or  Shanghae,  city  of  China,  province 
of  Kiang-Su,  situated  in  hit.  31°  10'  N„  Ion.  121°  ::»'  E., 
on  the  left  bank  of  Wusung  River,  12  miles  above  its 
junction  with  the  southern  portion  of  the  mouth  of  the 
Yang-Tse-Kiang.  It  consists  of  the  city  proper  and  nu- 
merous suburbs.  The  city  proper  is  surrounded  with  a 
wall  3  miles  in  circumference,  but  it  is  generally  | re- 
built, though  it  contains  a  very  fine  Chinese  temple  and 
several  elegant  tea  and  ice  houses.  Of  the  suburbs,  that 
inhabited  bv  the  foreign  merchants  is  the  most  remarkable. 
It  sprang  up  after  1843,  when  by  the  treaty  between  Eng- 
land and  China  the  port  was  opened  to  foreign  commerce. 
It  is  laid  out  like  a  European  city;  was  inhabited  in  1873 
bv  so, 367  persons,  of  whom  a  little  more  than  2000  were 
foreigners — English,  French,  and  Americans;  and  con- 
tains many  elegant  resiliences,  magnificent  warehouses, 
manufacturing  establishments,  dockyards,  etc.  The  man- 
ufactures of  Shanghai  are  flourishing,  and  comprise  silks, 
glass,  paper,  and  articles  of  gold,  silver,  and  ivory.  But 
its  commerce  is  still  more  important,  on  account  of  its  fa- 
vorable situation  at  the  mouth  of  the  Yang-Tse-Kiang. 
Between  7000  and  8000  river  and  coast  junks  put  it  in 
communication  with  the  interior  and  other  parts  of  the 
empire,  and  the  number  of  vessels  engaged  in  the  foreign 
trade  which  visited  its  harbor  in  1873  amounted  to  2111, 
with  a  burden  of  1,165,967  tons,  of  which  040  vessels  were 
English,  741  American,  135  Chinese,  127  German,  and  47 
French.  The  total  value  of  its  foreign  imports  amounted 
to  $82,169,694;  of  native  imports,  to  $61,549,673;  of  exports 
of  native  produce,  to  S45.504.S51 ;  of  re-exports  of  foreign 
produce,  to  $50,880,627.  The  principal  articles  of  exporta- 
tion are  tea,  of  which  the  IT.  S.  took  in  1874  the  value  of 
$13,869,522,  silk,  oil,  porcelain,  and  straw  goods;  of  im- 
portation, opium,  treasure,  grain,  and  coal.  P.  estimated 
at  between  250,000  and  320,000. 

Shanghai',  v..  Knox  tp.,  Jefferson  CO..  O.  P.  76. 
Shan'non,  a  river  of  Ireland,  rises  in  the  county  of 
Cavan  at  an  elevation  of  345  feet  above  the  sea,  flows  first 
S.  to  Limerick,  then  W.,  and  enters  the  Atlantic  through 
an  estuary  10  miles  wide  after  a  course  of  224  miles.  It  is 
navigable  throughout  nearly  its  whole  course,  though  at 
several  places  it  has  been  necessary,  on  account  of  rapids, 
to  transfer  the  navigation  to  canals.  Vessels  of  400  tons 
burden  can  ascend  to  Limerick. 

Shannon,  county  of  S.  E.  .Missouri,  traversed  by  Cur- 
rent River,  has  a  broken  surface,  with  some  deposits  of 
copper  and  iron,  and  extensive  pine  forests.  Staples,  In- 
dian corn,  tobacco,  and  butter.  Cap.  Eminence.  Area, 
about  1150  sq.  m.     P.  2339. 

Shannon,  p.-v.  and  tp.,  Carroll  co..  111.,  on  Western 
Union  R.  R.,  136  miles  W.  of  Chicago,  lias  5  churches,  a 
public  school,  I  bank.  1  newspaper,  and  a  mill.     P.  of  v. 
635:  tp.  1102.       Mastin  A  Sanford.  Eds.  "Gazette." 
Shannon,  tp.,  Atchison  co.,  Kan.     P.  1301. 
Shannon,  tp.,  Pottawattamie  co.,  Kan.     P.  812. 
Shannon,  v..  Muskingum  tp..  Muskingum  co., O.  P.  44. 

Shannon   (Wilson),  b.  in   Belmont  ( 0.,  Feb.  24, 

1802  ;  studied  at  Athens   College,  0.,  and  at  Transylvania 


University,  Kv. :  became  a  lawyer;  was  prosecuting  at- 
torney for  the  State  of  Ohio  1835  :  governor  1888-40,  and 
again  1842-44;  minister  to  Mexico  1841;  member  of  Con- 
gress 1853-55:  Territorial  governor  of  Kansas  1855-56. 
D.  at  Lawrence,  Kan.,  Aug.  30,  1877. 

Shan'nonville,  port  of  entry  of  Hastings  co.,  Ont., 
Canada,  mi  Salmon  River,  1J  miles  from  the  Bay  of 
Quintc.  and  on  the  Grand  Trunk  Railway,  120  miles  E.  of 
Toronto.  Its  chief  trade  is  in  lumber  and  railroad  ties. 
P.  about  700. 

Shan'ny,  a  marine  spiny-rayed  fish  of  the  genus 
Pholis,  family  Blenniiihe  (see  Ble.nxy)  and  natural  order 
Teleostea,  is  usually  about  5  inches  long, is  found  in  shoals 
on  the  coasts  of  England  and  France,  and  is  remarkable 
for  the  habit  of  creeping,  by  means  of  its  ventral  fins,  out  of 
the  water  into  the  crevices  of  the  rocks,  and  there  remain- 
ing until  the  return  of  the  tide.  It  has  been  known  to  live 
thirty  hours  away  from  salt  water,  but  soon  dies  in  fresh 
water.  The  American  radiated  shanny  (Pholia  aub-bifur- 
catut)  is  found,  though  rarely,  on  the  coasts  of  Massachu- 
setts and  New  York. 

Shanonohaw,  tp..  Watauga  co.,  N.  C.  P.  328. 
Shan-See',  province  of  China,  bordering  W.  and  S. 
on  the  Iloang-Uo,  and  bounded  N.  by  Mongolia  or  the 
desert  of  Shamo.  comprises  an  area  of  55,278  sq.  m.,  yvith 
20,166,072  inhabitants.  It  is  mountainous,  and  yields  the 
purest  iron  ore  in  China:  also  marble,  crystal,  salt,  and 
building-stone,  and  the  most  extensive  coal-fields  in  the 
world.  Wine  is  extensively  cultivated;  silk,  carpets,  iron 
and  steel  goods  arc  the  principal  manufactures.  Cap.  Tai- 
Yuan-Foo. 

Shans,  The,  occupy  the  central  part  of  Farther  India, 
N.  of  Siam  and  E.  of  Burmah,  and  form  states  which  are 
tributary,  partly  to  Siam  and  partly  to  Burmah.  Their 
rulers  levy  no  taxes,  but  support  themselves  exclusively 
from  the  proceeds  of  their  hereditary  estates  and  from  a 
part  of  the  fines.  They  are  under  the  supervision  of  a 
royal  commissioner  from  Burmah  or  Siam,  who  in  his  turn 
has  left  his  family  as  hostages  at  the  royal  court. 

Shan-Toong',  province  of  China,  bordering  on  the 
Yellow  Sea.  comprises  an  area  of  65,100  sq.  in.,  with 
41,700,621  inhabitants.  It  is  mountainous.  Wheat,  mil- 
let, and  indigo  are  produced;  silk,  hempen  cloths,  and  felt 
are  manufactured.  In  Ycn-Chow-Foo,  a  department  of 
this  province,  Confucius  was  born.  Cap.  Tsee-Nan-Foo. 
Shap'leigh,  p.-v.  and  tp.,  York  co.,  Me.  P.  1087. 
Shapoor'  [anc.  Saporea],  the  capital  of  the  Sassanian 
dynasty,  in  lat.  29°  50'  N.,  Ion.  51°  40'  E.,  in  the  Persian 
province  of  Fars.  Its  ruins,  which  cover  vast  fields,  con- 
tain the  finest  and  most  interesting  specimens  of  Persian 
or  Oriental  antiquities. 

Shark,  the  English  name  applied  to  most  of  the  species 
of  the  order  or  sub-order  Squali,  and  to  some  extent  syn- 
onymous with  it.  Inasmuch,  however,  as  the  word  is  used 
rather  vaguely,  and  a  number  of  species  agreeing  in  struc- 
ture with  the  so-called  sharks  are  called  by  other  names — 
e.g.  dog-fish  {Squalus  or  AcantMas  sp.,  Seyllwn  sp.).  sea- 
fox  [Alopias  milpes),  etc.— the  forms  will  be  most  advan- 
tageously considered  under  the  scientific  name.  Squali. 

Xheodobs  Gill. 
Sha'ron,  p.-v.  and  tp.,  Litchfield  co.,  Conn.,  on  Housa- 
tonic  Pv.  R.     P.  2441. 

Sharon,  p.-v.,  Taliaferro  co.,  Ga. 
Sharon,  tp.,  Fayette  co.,  111.     P.  1663. 
Sharon,  tp.,  Appanoose  co.,  la.     P.  661. 
Sharon,  tp.,  Clinton  co.,  la,     P.  1152. 
Sharon,  tp.,  Johnson  co.,  la.     P.  1120. 
Sharon,  p.-v.  and  tp..  Norfolk  co.,  Mass.,  on  Boston 
and  Providence  R.  R.     P.  1508. 

Sharon,  tp..  Washtenaw  co.,  Mich.     P.  1087. 
Sharon,  tp.,  Le  Sueur  co.,  Minn.     P.  924. 
Sharon,  tp.,  Hillsborough  co.,  N.  H.     P.  182. 
Sharon,  p.-v.  and  tp.,  Schoharie  co.,  N.  Y.,  on  Cherry 
Valley  branch  of  Albany  and  Susquehanna  R.  R.    P.  2648. 
Sharon,  tp.,  Mecklenburg  co.,  N.  C.     P.  2197. 
Sharon,  tp.,  Franklin  co..  0.     P.  1480. 
Sharon,  tp.,  Medina  co.,  0.     P.  1131. 
Sharon,  p.-v.  and  tp.,  Noble  co.,  0.     P.  1227. 
Sharon,  tp..  Richland  co.,  O.     P.  2762. 
Sharon,  p.-b.,  Mercer  co„  Pa.,  on  Erie  and  Pittsburg 
and  Cleveland  and  Mahoning  branch  of  the  Atlantic  and 
Great  Western  R.  lis.,  14  miles  W.  of  Mercer,  contains   7 
churches,  3  large  graded  schools,  2  banks  and  2  banking 
companies.  2  newspapers,  2  extensive  rolling-mills  and 
nail-factories,  5  blast  furnaces,  2  foundries  and  machine- 
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shops,  4  hotels,  and  a  fire  department.  Principal  busi- 
ness, mining  and  manufacturing.     1\  4221. 

Kay  &,  Morrison,  Eds.  "  Herald." 

Sharon,  tp.,  Potter  co.,  Pa.     P.  90S. 

Sharon,  p.-v.  and  tp.,  Windsor  co..  Vt.,  on  White 
River  and  Central  Vermont  K.  K.     P.  1013. 

Sharon,  p.-v.  and  tp.,  Bland  co.,  Va.     P.  939. 

Sharon,  tp.,  Portage  co.,  Wis.     P.  94S. 

Sharon,  p.-tp.,  Walworth  co..  Wis.,  on  Chicago  and 
North-western  R.  R.,  71  miles  from  the  former  place,  has 
'■J>  churches,  an  academy,  graded  and  common  school,  1 
bank,  1  newspaper,  1  steam  flouring-mill,  cheese-factory,  2 
produce-houses,  and  2  hotels.  Excellent  farming  hinds  in 
the  vicinity.    P.  1865.     J.  0.  Keeney,  Ed.  "  Inquirer." 

Sharon  (Wii.uym),  b.  in  Smithfleld,  0.,  Jan.  9, ; 

studied  law.  but  never  practised;  engager!  in  banking;  re- 
moved to  Nevada,  where  he  followed  the  same  business, 
residing  much  of  the  time  in  San  Francisco,  where  lie  was 
a  trustee  of  the  Bank  of  California:  acquired  enormous 
wealth  by  judicious  investments  in  Nevada  silver-mines, 
and  took  his  seat  in  the  U.  S.  Senate  1875. 

Sharon  Springs,  p.-v.,  Sharon  tp.,  Schoharie  co., 
N.  Y.,  on  a  branch  of  Albany  and  Susquehanna  R.  R.,  is 
a  noted  place  of  summer  resort,  having  four  mineral 
springs — chalybeate,  magnesia,  white  sulphur,  and  blue 
sulphur — has  10  hotels  and  numerous  boarding-houses,  and 
is  annually  visited  by  above  10,000  persons.     P.  520. 

Sharp.     See  Music,  by  Rev.  William  Staunton. 

Sharp  (Granville),  grandson  of  Archbishop  John,  and 
son  of  Thomas  Sharp,  D.  D.,  archdeacon  of  Northumber- 
land, b.  at  Durham,  England,  Nov.  10,  1735;  was  bound 
apprentice  to  a  London  linen-draper  1750;  was  for  some 
time  a  law-student,  and  for  several  years  a  clerk  in  the 
ordnance  office  ;  was  the  chief  patron  of  the  slave  Somerset 
in  suing  for  his  freedom  (1769),  which  resulted  in  the  fa- 
mous decision  against  the  legality  of  slavery  in  England, 
pronounced  by  the  court  of  king's  bench  May,  1772;  re- 
signed his  post  in  the  ordnance  office  on  account  of  oppo- 
sition to  the  American  war  Apr.,  1777:  devoted  himself 
thenceforth  to  philanthropic  objects,  especially  the  over- 
throw of  slavery  and  the  slave-trade;  was  the  first  chair- 
man of  the  Association  for  the  Abolition  of  Negro  Slavery 
May  22,  17*7  ;  was  the  principal  promoter  of  the  colony  of 
Sierra  Leone;  opposed  the  impressment  of  seamen  ;  advo- 
cated parliamentary  reform,  and  favored  the  claims  of 
Ireland.  D.  in  London  July  fi,  1813.  Author  of  sixty-one 
publications,  chiefly  pamphlets,  in  advocacy  of  the  causes 
to  which  he  devoted  his  life,  philological  tracts  in  favor  of 
trinitarianisin,  and  millcnarian  interpretations  of  biblical 

Iirophecies.  (See  his  Memoirs,  by  Prince  Iloaro  (1S20)  and 
>y  Charles  Stuart  (1830).) 

Sharp  (James),  D.  D.,  b.  in  the  castle  of  Banff,  Scot- 
land, in  May,  1618;  educated  at  the  University  of  Aber- 
deen, where  ho  figured  among  the  students  who  declared 
against  the  Solemn  League  and  Covenant  1638  ;  took  orders 
in  tin-  Scottish  Church  :  became  professor  of  philosophy  at 
St.  Leonard's  College,  St.  Andrew's,  1040;  was  the  repre- 
sentative of  the  Presbyterians  sent  to  Cromwell  1656,  to 
Monk  and  to  Charles  II.  1000;  was  appointed  king's  chap- 
lain lor  Scotland  and  professor  of  divinity  in  St.  Mary's 
College,  St.  Andrew's;  consecrated  archbishop  of  St.  An- 
drew's and  primate  of  Scotland  upon  an  Episcopalian 
foundation  Dec,  1661;  was  regarded  as  a  tool  of  Charles 
in  the  persecution  of  the  Covenanters,  and  consequently 
assassinated  by  "a  band  of  nine  enthusiasts"  on  Magus 
Muir,  near  St.  Andrew's,  May  3,  1679. 

Sharp  (John),  I).  I>.,  b.  at  Bradford,  Yorkshire,  Eng- 
land. Feb.  16,  1011:  educated  at  Christ's  College,  Cam- 
bridge, on  leai  ing  which  he  became  chaplain  to  Sir  Hcneage 
Finch,  then  attorney-general,  through  whom  he  obtained 
the  archdeaconry  of  Berkshire  1672,  a  prebend  at  Norwich, 
107.*).  the  rectorship  of  St.  Bartholomew,  London,  1676,  of 
Bt.  Giles-in-the- Fields  1077,  and  the  deanery  of  Norwich 

10S|.  He  heriune  clmpkiin  to  Charles  II.  and  .Tamos  II., 
by  whom  ho  was  deposed  from  his  preferments  for  preach- 
ing against  his  ohuroh  polioy  1686j  became  dean  of  Can- 
terbury 1689  ami  archbishop  of  York  1691.  1>.  at.  Bath 
Pel'.  2,  1714.  Seven  volumes  of  his  (Sermon*  were  pub- 
lished 1709. — His  son  Ihom  \s,  b.  i  li'.t::,  became  archdeacon 
of  Northumberland,  mid  was  author  of  various  theological, 
philological,  ami  philosophical  works.  1).  at  Durham  Mar. 
6,  1758. 
Sharp  Creek,  p.-v.  and  tp.,  MoPhersonoo.,Kan.  P.  199. 

Shlirpe,  county  Of  X.  E,  Arkansas,  adjoining  .Missouri, 

Intersected  by  tributaries  of  Black  River,  consists  of  high 
land  broken  by  Bei  era!  ridge--,  in  which  iron,  lead,  and  cine 
n.  found.  Cap.  Evening  Shade.  Area,  about  0J0  sq.  m. 
P,  6400. 


Sharpe,  tp.,  Alexander  co.,  N.  C.     P.  825. 

Sharpe  (Da»iel),  D.  D.,  b.  at  Huddersfield,  England, 
1783  ;  emigrated  to  New  York  1805;  became  pastor  of  the 
Baptist  church  at  Newark,  N.  J..  1809;  was  from  1812  till 
his  death  in  1863  pastor  of  the  Charles  street  Baptist 
church,  Boston,  Mass.j  published  about  twenty  sermons, 
of  which  the  most  significant  is  one  on  the  Recognition  of 
Friends  in  Heaven, 

Sharpe  (Daniel),  F.  R.  S.,  nephew  of  Samuel  Rogers 
the  poet,  b.  in  London,  England,  in  1800;  educated  at 
"Walthamstow;  was  interested  in  natural  history  and  geol- 
ogy from  boyhood;  became  a  wine-merchant;  made  sev- 
eral visits  to  the  wine-growing  districts  of  Portugal ;  pre- 
sented to  the  Geological  Society  several  memoirs  on  the 
rocks  and  fossils  of  Portugal,  and  of  Wales  and  England 
and  Scotland,  and  several  other  memoirs  .,n  Bpecial  Sub- 
jects; contributed  to  the  Palffiontological  Society  an  im- 
portant monograph  On  the  Fossil  Remains  of  the  Mollmca 
found  in  the  ('hulk  Formation  of  England;  reduced  to 
system  the  fragments  of  the  Lycian  language  preserved  in 
the  inscriptions  discovered  by  Sir  Charles  Fellows:  was  an 
eloquent  and  keen  debater  in  scientific  associations;  be- 
came president  of  the  Royal  Geological  Society,  and  was 
noted  for  his  munificence  in  private  life.  D.  in  London 
May  31,  1856. 

Sharpe  (Samuel),  b.  in  England  about  1800;  author 
of  a  translation  of  the  New  Testament  from  the  text  of 
Griesbach  (1840),  and  of  a  revision  of  the  authorized  ver- 
sion of  the  Old  Testament  (3  vols.,  1865),  of  a  History  of 
Egypt  (18-ifi;  new  ed.  1800),  of  many  works  on  Egyptian 
chronology  and  hieroglyphics,  embracing  editions  of  the 
Rosetta  Stone  and  the  Decree  of  Canopus,  of  Texts  from 
the  Bible  explained  by  Ancient  Monuments  I  1866),  ChronoL- 
°!l'/  "/  f?'e  Bible  (1S60),  History  of  the  Hebn  ><■  Nation  and 
Litentttwe,  and  of  a  work  claiming  to  decipher  the  myste- 
rious Sinaitic  inscriptions  (1876). 

Sharpes'burg,  tp.,  Iredell  co.,  N.  C.     P.  947. 

Sharps  (Christian),  b.  in  New  Jersey  in  1811  ;  became 
a  machinist,  thoroughly  conversant  with  every  branch  of 
his  art.  and  invented  the  "Sharps  rifle,"  which  has  proved 
so  serviceable  a  weapon  to  the  hunters  on  the  Plains.  In 
1854  he  settled  at  Hartford,  Conn.,  to  superintend  the  man- 
ufacture of  this  rifle,  and  subsequently  invented  other  tire- 
arms  of  great  value,  and  patented  many  ingenious  imple- 
ments of  other  kinds.     I).  at  Vernon,  Conn.,  Mar.  13,  1S74. 

Sharps'burg,  p.-v.,  Bath  co.,  Ky.     P.  319. 

Sharpsburg,  p.-v.  and  tp.,  "Washington  co.,  Md.,  on 
Potomac  River  and  Washington  co.  branch  of  Baltimore 
and  Ohio  R.  R.     P.  of  v.  1001 ;  of  tp.  247S. 

Sharpsburg,  p.-b.,  Indiana  tp.,  Allegheny  co.,  Pa.,  on 
Allegheny  River,  Allegheny  Valley  R.  R.,  and  Western 
Pennsylvania  division  of  Pennsylvania  R.  R.     P.  2176. 

Sharps  Rifle,  on  the  breech-block  principle,  has  a 
calibre  of  0.500  inch,  rifled,  the  breech-action  being  con- 
fined to  three  parts — the  lever,  the  slide,  and  the  extractor. 
The  lever  forming  the  trigger-guard  opens  the  breech.  The 
breech-slide  is  spheroidal,  permitting  the  use  of  cartridges 
with  varying  thickness  of  base.  The  cartridge  is  rim-tiro 
metallic,  and  the  bullet  eylindro-conoidal,  with  three 
cannelures,  solid  base,  and  flattened  point.  (See  Small- 
Arms.) 

Sharps'town,  p.-v.,  Pilesgrovo  tp.,  Salem  co.,  N.  J. 
P.  296. 

Sharps'ville,  p.-v.,  Mercer  co.,  Pa.,  midway  on  Eric 
and  Pittsburg  R.  11.,  lias  5  churches,  a  large  public  school 
building.  1  bank,  1  newspaper,  9  blast  furnaces,  foundry 
and  machine-shop.  '*  carriage-factories,  anil  1  hotel.  Prin- 
cipal business,  manufacturing  pig  iron.  P.  about  1500. 
P.  J.  Babtleson,  Ed.  "Advertiser." 

Sharp'town,  p.-v.  and  tp.,  Wicomico  co.,  .Md.,  on  Nan- 
ticoke  River.     P.  095. 

Shars'wood  (George),  LL.D.,  b.  at  Philadelphia.  Pa.. 
July  7,  1810;  graduated  at  the  University  of  Pennsylvania 
1828$  w;is  admitted  to  the  Philadelphia  bar  L831  ;  became 
a  judge  of  [be  district  court  1M5,  president  judge  l  s;> i  — G7, 
judge  of  the  Bupreme  court  of  Pennsylvania  I867j  and 
for  many  year-  professor  in  the  law-school  of  the  Uni- 
versity of  Pennsylvania.  Author  of  Pi-ofeesional  Ethics 
i  I  s.'j  i  ;  new  oil.  ISO  1 1.  f'njjuhir  Lcctitn  s  on  f  'ommerdal  Late 
(1856),  Lecture*  Introductory  to  tfo  Study  of  th  Law  (1870), 
and  editor  of  Blaokstone  (1859),  Starkie,  Roscoe,  and  other 
English  law-writers. 

Slias'ta,  county  of  N.  California,  extending  from  the 
Siena  Nevada  on  (he  B.  to  the  Coast  Range  on  the  \\'.f  in- 
U  ■  ■  ted  by  Sacramento  and  Pitt  Rivers,  and  traversed  by 
the  Oregon  division  of  < 'entral  Pacific  R.  R.j  has  >e\  eral  ele- 
vated peaks,  is  covered  in  its  mountainous  portion  with 
forests    of    pine    and    redwood,    contains    several    boiling 
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sprin  _  mines  of  gold,  silver,  and  copper,  has  a 

soil  exceedingly  fertile  in  the  bottom-lands,  and  a  climate 
well    ...',■  the    production   of    semi-tropical    fruits. 

Staples,  wheat,  barley,  hay,  wine,  wool,  and  butter.  Cap. 
Shaa  tOOO  Bq.  in.     P.  4173. 

Shasta,  p. -v..  cap.  of  Shasta  oo.,  Cat.,  on  Sacramento 
Eti  a  division  of  Central  Paeifio  R.  R.,  has  l 

:  ishmg  mines. 

Shasta,  Mount.     See  California. 

Shas'tra  Sans.  •'<'•.  to  "teach"],  b  name  applied  to 
the  authoritative  books  of  the  Hindoos  upon  religion  and 
law,  civil  and  religious.  The  most  important  works  of  this 
class  are  collectively  called  Vharma-s' astra,  01  "  Law  Shas- 
tra." 

Shatsk,  town  of  Russia,  government  of  Tambov,  on  the 
Shat,  has  some  manufactures  and  0488  inhabitants. 

Shaft*  el -Arab*    See  Euphrates. 

Shut  tuck  (George  Cheyne).  M.  D.,  LL.D..  b.  at  Tem- 
pleton,  Mass. ..July  17.  17s:;;  graduated  at  Dartmouth  Col- 
lege 1803;  beeaine  a  highly  successful  physician  at  Bo-ton 
and  president  of  the  Massachusetts  Medical  Society:  pub- 
lished several  professional  works;  contributed  largely  to 
the  library  of  Dartmouth  College,  and  built  an  observatory 
for  that  institution.  D.  at  Boston  Mar.  18,  1854.  By  his 
will  he  left  more  than  $60,000  to  charitable  objects.  (See 
Shattuck  School.) 

Shattuck  (Lemuel),  b.  at  Asnby,  Mass., Oct,  15,  1793; 
was  for  several  years  a  teacher  in  New  Hampshire,  IKTew 
York,  and  Michigan:  a  merchant  at  Concord.  Mas--..  1823- 
33;  afterward  a  bookseller  and  publisher  in  Boston,  where 
he  was  a  member  of  the  common  council  1837—41  :  was  one 
of  the  founders  of  the  New  England  Historic-Genealogical 
Society  1844,  and  for  five  years  its  vice-president:  a  mem- 
ber of  several  other  literary  and  scientific  associations,  and 
sat  several  years  in  the  Massachusetts  legislature.  D.  at 
Boston  Jan.  17,  1850.  Author  of  a  ffiatory  <-/'  Concord, 
Mft**.  (ls:io),  IV/o/  Statist;,-*  of  Boston  (1841),  Census  of 
Boston  i  1845),  Report  on  the  Sanitary  Condition  of  Massa- 
chusetts ( 1850),  and  of  a  genealogy  of  the  Shattuck  family. 

Shattuck  School,  Faribault,  Minn.,  is  a  collegiate 
boarding  school  under  the  auspices  of  the  Protestant  Epis- 
copal Church.  It  was  organized  under  a  State  charter  in 
1  365.  The  name  is  in  honor  of  a  liberal  patron,  George  I !. 
Shattuck.  M.  !>..  of  Boston,  Mass.  The  bishop  of  Minne- 
sota is  president  of  its  trustees.  Boys  of  ten  years  and  up- 
ward are  fitted  for  the  junior  class  in  college  or  for  business. 
It  has  a  military  organization  under  the  charge  of  a  U.  S. 
officer.  The  school  occupies  two  fine  stone  buildings  as  a 
home;  has  a  beautiful  stone  chapel  and  fireproof  library 
and  other  buildings,  admirably  situated  on  50  acres  of  land; 
the  present  value  (in  1876)  is  $90,000.  It  has  no  endow- 
ment-. It  numbers  100  boarders.  The  president  is  Rev. 
James  Dobbin,  A.  M.  II.  W.  LowaiB. 

Shaum'burg,  p. -v.  and  tp.,  Cook  eo.,  111.     P.  931. 

Shaw  (George),  M.  D.,  F.  R.  S.,  b.  at  Bierton,  Buck- 
inghamshire, England,  Dec.  10,  1751;  graduated  at  Mag- 
dalen Hall,  Oxford.  1769;  took  orders  in  the  Church  of 
England  1774,  but  relinquished  the  clerical  profession  for 
scientific  pursuits;  studied  medicine  at  Edinburgh  and 
Oxford,  taking  the  degree  of  M.  D.  1787,  after  which  he 
settled  in  London  as  a  scientific  lecturer;  was  one  of  the 
original  members  and  the  first  vice-president  of  the  Lin- 
niean  Society:  lectured  on  natural  history  at  the  Leverian 
Museum;  became  librarian  and  assistant  keeper  of  natural 
history  at  the  British  Museum  1791,  and  principal  keeper 
1807.  D.  in  London  July  22.  1813.  Author  of  The  Natu- 
ralists Library  (24  vols.,  1790-1813), Zoology  of  New  Hol- 
■  1794),  General  Zoology,  or  Systematic  Natural  ffis- 
tory  (11  vols.,  1800-19),  Zoological  Lectures  at  the  Royal 
Institution  (2  vols.,  1809),  and  of  many  memoirs  in  the 
Philosophical  and  Liim;ean  Society's  Transactions. 

Shawl  Bbnbt  W.)i  h-  at  Lanesborough.  Mass.,  in  1818; 
resided  for  twenty-five  years  in  various  parts  of  the  West- 
ern States,  where  he  was  successively  farmer  and  auc- 
tioneer: settled  at  Poughkeepaie,  N.  T.,  in  the  latter  capa- 
city about  1858;  began  to  write  humorous  sketches  for  the 
newspapers  over  the  signature  -Josh  Billing  "  1863:  be- 
came immediately  popular  both  as  a  miter  and  as  a  lec- 
turer: has  published  several  volumes  of  comic  sketches, 
and  edited  an  annual  AUminax,  which  has  had  a  wide  cir- 
culation. Hia  Complete  Works  were  published  in  a  single 
volume  in  1876. 

Shaw  (Johsi.  M.  D.,  b.  at  Annapolis, Md.,  May 4, 1778; 
graduated  ftt St.  John'e  College  1795;  Btudied  medicine; 
was  surgeon  on  the  American  squadron  sent  against  Al- 
giers 1798,  and  secretary  to  Consul  Eaton  at  Tunis;  stud- 
ied medicine  at  Edinburgh,  Scotland.  1801-02;  went  with 
the  earl  of  Selkirk  to  Canada  1803,  where  that  nobleman 


was  engaged  in  founding  a  settlement  on  St.  John's  Island 
in  Lake  St.  Clair:  returned  to  Annapolis  and  began  prac- 
tice 18HJ:  removed  to  Baltimore  1807;  contributed  both 
prose  and  poetry  to  Dannie's  Portfolio  and  other  period- 
icals. D.  at  sea  while  on  a  voyage  from  Charleston  to  the 
Bahamas  Jan.  10,  1809.  His  collected  Poems  appeared, 
with  a  Memoir,  in  1810. 

Shaw  (Lemuel),  LL.D.,  b.  at  Barnstable,  Mass.,  Jan. 
9,  1781  ;  graduated  at  Harvard  1800;  became  an  usher  at 
the  Franklin  School,  and  assistant  editor  of  the  Boston 
Gosh  tte  ;  studied  law  with  David  Everett  :  was  admitted  to 
the  bar  in  New  Hampshire  Sept.,  1804;  sat  in  the  legis- 
lature 1  s I  l-li;  and  in  L819,  and  in  the  State  constitutional 
convention  1820;  was  State  senator  1821-22  and  1828—29, 
and  chief-justice  of  the  Massachusetts  supreme  court  from 
Aug.  31.  1830.  to  Aug.,  1860.  His  reported  decisions  in 
the  collections  of  Pickering,  Metcalf,  Gushing,  and  Gray 
amount  to  above  50  vols.,  and  his  judicial  reputation  in 
Massachusetts  was  second  only  to  that  of  Theophilus  Par- 
sons. The  city  charter  of  Boston  was  drafted  by  him  in 
1822.  He  was  a  member  of  the  American  Academy,  of  the 
Massachusetts  Historical  Society,  and  for  twenty-seven 
years  one  of  the  corporation  of  Harvard  College,  lie  pub- 
lished a  few  orations,  addresses,  and  judicial  charges,  the 
most  important  being  that  upon  the  trial  before  him  of 
Prof.  John  White  Webster  for  the  murder  of  Dr.  George 
Parkman  (1850).     D.  at  Boston  Mar.  30,  1861. 

Shaw  (Robert  Goild),  b.  at  Gouldsborough,  Me.,  June 
4,  1776;  became  a  successful  merchant  at  Boston,  where  lie 
d.  May  3,  1853.  By  his  will  he  bequeathed  $110,000  for  a 
"  Shaw  fund"  to  be  kept  at  interest  until  it  accumulates  to 
$400,000.  when  it  is  to  be  applied  to  found  an  asylum  for 
the  children  of  sailors. 

Shaw  (Robert  Gotld),  grandson  of  the  preceding.  It. 
at  Boston,  Mass.,  Oct.  10,  1837;  graduated  at  Harvard 
1860;  entered  the  famous  7th  regiment  of  Xew  York  as  a 
private  Apr.,  1861,  which  he  accompanied  to  Washington; 
became  in  the  following  month  lieutenant  of  the  2d  Massa- 
chusetts regiment  ;  captain  Aug.  10,  1862;  colonel  54th 
Massachusetts  Volunteers.  Apr.  17,  186:;,  being  the  first 
regiment  of  colored  soldiers  from  a  free  State  mustered 
into  the  U.  S.  service  ;  killed  at  the  assault  of  Fort  Wagner, 
July  18,  1863,  after  having  reached  the  parapet  of  the 
work  at  the  head  of  his  regiment,  which  led  the  advance. 

Shaw  (Samuel),  b.  at  Boston.  Mass.,  Oct.  2,  1754;  ed- 
ucated at  the  Latin  School ;  entered  the  counting-house  of 
his  father,  Francis  Shaw;  was  commissioned  lieutenant  of 
artillery  Jan.  1.  1776;  served  through  the  war  of  the  Rev- 
olution, being  at  its  close  major  of  artillery  and  aide-de- 
camp to  Gen.  Knox,  by  whom  he  was  made  chief  clerk  of 
the  war  department  May.  1785,  on  his  return  from  a  voyage 
to  China;  was  appointed  I*.  S.  consul  at  Canton,  China, 
Feb.,  1786,  and  made  several  mercantile  voyages  between 
that  port  and  Xew  York.  D.  at  sea  while  returning  to 
Boston  from  China  May  30,  1794.  His  Journals^  with  a 
Memoir  by  Josiah  Quincy,  were  printed  in  1N4  7. 

Shaw  (Thomas).  D.  D..  F.  R.  S.,  b.  at  Kendal,  Eng- 
land, about  1692;  educated  at  Queen's  College,  Oxford,  of 
which  he  became  fellow  1727;  was  twelve  years  chaplain 
to  the  English  factory  at  Algiers,  after  which  he  travelled 
through  Northern  Africa  to  Egypt,  Palestine,  and  Asia 
Minor;  returned  to  England  1734 ;  published  Travels  and 
Observations  relating  to  Several  Parts  •</'  Barbary  and  the 
Levant  {Oxford,  folio,  1738),  republished  in  Pinkerton's 
Voyages  (vol.  xv.),  a  Supplement  (1746).  and  a  Further 
Vindication,  etc.  (1747).  both  in  reply  to  Dr.  Pococke  and 
other  critics  who  had  questioned  the  accuracy  of  his  obser- 
vations. The  work  of  Dr.  Shaw  has  maintained  its  repu- 
tation as  one  of  the  best  of  the  kind,  having  been  translated 
into  French  and  Dutch,  and  new  editions  having  appeared 
in  1757  and  1808,  both  of  which  contain  the  supplementary 
publications.  In  1740,  Dr.  Shaw  became  principal  of  St. 
Edmund's  Hall,  Oxford,  and  regius  professor  of  Greek, 
being  also  collated  to  the  vicarage  of  Bramlev.  Hampshire. 
D.  at  Oxford  Aug.  15,  1751. 

Shaw  (Thomas  Brunt,  b.  in  London,  England,  in  1813  j 
educated  in  the  free  school  at  Shrewsbury  and  at  St.  John's 
College.  Cambridge;  became  professor  of  English  literature 
at  the  Imperial  Alexander  Lyceum,  St.  Petersburg.  Is  12. 
and  at  the  University  of  St.  Petersburg  1851,  and  was  tutor 
in  English  to  the  imperial  family  of  Russia  from  1353  until 
his  death,  at  St.  Petersburg  Nov.  14.  1862.  Author  of  Out- 
lines of  Enffft'sh  Literature  (1848;  new  ed.  1864)  and  Stu- 
dent's Specimens  of  English  Literature  (1S64).  both  valuable 
works.  The  former  was  edited  in  the  U.  S.  by  H.  T.  Tuck- 
erman. 

Shawano,  county  of  X.  E.  Wisconsin,  intersected  by 
Oconto,  Wolf,  and  Embarras  rivers  and  their  numerous 
tributaries,  having  in  its  centre  Lake  Shawano  ;  has  a  gen- 
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erally  level  surface  and  a  fertile  soil.    Staples,  wheat,  oats, 
and  potatoes.    Cap.  Shawano.    Area,  1260  sq.  in.    P.  3166. 
Shawano,  p. -v.  and  tp.,  cap.  of  Shawano  co.,  "Wis.,  on 
"Wolf  River,  has  '2  newspapers  ( I  German).     P.  298. 

Shawangunk  (shong'gum),  p.-v,  and  tp.,  Ulster  cov 
N.  V.,  on  Walikill  Valley  branch  of  Erie  EL  R.     P.  2823. 

Shawl  [Per.  shut],  a  kind  of  loose  garment  worn  on  the 
shoulders  or  around  the  waist,  manufactured  by  the  different 
nations  of  different  materials,  as  the  Cashmere  shawlof  goat's 
hair,  tlie  Chi  in  ,-e  of  silk,  the  bai-cgc  of  wool,  etc.,  and  in  differ- 
ent patterns,  as  the  palm  pattern  of  India,  the  plaid  pattern 
of  Scotland,  etc.  The  most  celebrated  kind  is  the  Cashmere 
shawl,  famous  over  the  whole  world  as  early  as  the  six- 
teenth century.  Its  manufacture  was  then  under  the  su- 
pervision id'  the  government,  and  each  shawl  which  issued 
from  the  looms  received  a  separate  description  in  the  royal 
registers.  The  manufacture  is  still  flourishing  in  Casiimfrf, 
(which  see),  though  it  is  imitated  extensively  in  France,  Ger- 
many, and  England.  In  Europe  shawls  arc  mostly  made 
of  wmd,  (if  cotton,  or  of  mixed  cotton  and  silk. 

Shawnee',  county  of  N.  E.  Kansas,  on  Kansas  River, 
traversed  by  Kansas   Pacific,  Kansas  Midland  and  Atchi- 
son Topeka  and  Santa  Fe  R.  Ks.,  has  an  undulating  prai- 
rie surface,    with   abundance  of  coal  and   limestone,  and 
several  flourishing  manufactures.     Staples,   Indian    corn, 
wheat,    oats,    potatoes,    hay,    and    butter.     Cap.    Topeka, 
which  is  also  the  State  capital.     Area,  546  sq.  m.     P.  in 
1870,  13,121. 
Shawnee,  tp.,  Cherokee  co.,  Kan.     P.  S94. 
Shawnee,  p.-v.  and  tp..  Johnson  co.,   Kan.,  on  Mis- 
souri River  Fort  Scott  and  Gulf  R.  R.     P.  2451. 
Shawnee,  tp.,  Wyandotte  co.,  Kan.     P.  124;!!. 
Shawnee,  tp.,  Fountain  co.,  Md.     P.  867. 
Shawnee,  tp.,  Cape  Girardeau  co.,  Mo.     P.  1676. 
Shawnee,  tp.,  Allen  co.,  0.     P.  1169, 
Shawnees,  a  tribe  of  American  Indians  of  the  Algon- 
kin  family,  supposed  to  have  been  originally  identical  with 
the  Kickapoos,  was  first  known  on  the  banks  of  Fox  River. 
in  the  present   State  of   Wisconsin,  in  1648;  engaged  in 
war  with  the  Iroquois  ;  was  for  the  most  part  driven  south- 
ward to  Cumberland  River,  whence  it  dispersed,  parts  of 
it  going  to  Florida,  others  to  North  Carolina,  and  several 
bands  to  Pennsylvania.     The  latter  were  parties  to  Penn'.s 
famous  treaties  of  16S2  and  1701,  and  to  those  made  with 
the  Iroquois  at   Albany  in    lliUo  and    1722.      The  Florida 
bands  ultimately  settled  in  the  Carolinas,  where  they  were 

known  as  Sav; ahs  and  Yemassces,  lived  for  a  time  with 

the  Creeks,  and  finally  joined  the  northern  bands  which 
were  driven  W.  by  the  Iroquois,  and  settled  on  Scioto 
River.  They  were  usually  favorable  to  the  French,  whom 
they  aided  in  the  Seven  Years'  war,  took  part  in  the  con- 
spiracy of  Pontine,  were  subdued  by  Col.  Bouquet,  were 
at  the  head  of  the  confederacy  of  Western  tribes  which 
fought  at  Point  Pleasant  Oct.,  1774,  repulsed  Col.  Bowman 
from  their  towns  in  Ohio  1779,  fought  against  the  expe- 
ditions of  Ilarmer,  St.  Clair,  and  Wayne,  and  made  peace 
at  the  treaty  of  Greenville  1795.  About  this  time  a  por- 
tion of  the  tribe  settled  in  Missouri  under  the  protection  of 
the  Spanish  authorities,  and  another  portion  emigrated 
southward.  About  1805  a  so-called  "prophet"  named 
Elskwatawa,  then  living  on  the  upper  Wabash,  and  his 
brother,  the  celebrated  Tecumseh,  became  the  chief  leaders 
of  the  ShawneeB,  and  attempted  to  form  a  confederacy  of 
all  the  North-western  Indians  against  the  whites,  visiting 
for  that  purpose  most  of  the  tribes  from  the  great  lakes  to 
the  Gulf  of  Mexico.  This  project  was  defeated  by  Gen. 
Harrison,  who  in  1  si  I  marched  upon  the  prophet's  town, 
and  routed  the  gathering  forces  at  Tippecanoe  Nov.  7.  On 
the  outbreak  of  the  war  of  1812,  Tecumseh  resumed  his  in- 
trigues, proceeded  with  a  band  of  Shawnees  to  Canada, 
made  an  alliance  with  the  British,  who  commissioned  him 
brigadier-general,  ami  fell  at  the  battle  of  the  Thames  Oct. 
5,  1813.  (See  TECUMSEH.)  The  Shawnees  on  the  Scioto 
remained  neutral,  sold  their  lands  in  1831, as  those  in  .Mis- 
souri hail  don.-  in  IslTi,  and  with  them  settled  Upon  a  vast 
reservation  in  the  Indian  Territory,  now  in  Kansas.  By 
the  treaty  of  1854  the  tribal  relation  was  terminated.  The 
Shawnees    ROW    number    about     MUM)    souls,    some    of  them 

living  with  the  Baos  and  Foxes,  a  few  with  the  QuapawS] 
and  others  with  a  band  of  Seneoas,  Missions  have  long 
been  maintained  among  them  by  the  Methodists.  Baptists, 
and  Quakers,  and  most  of  them  have  become  civilized. 

Porter  C.  Bliss. 
Shnw'neetown,  p.-v.,  cap.  of  Gallatin  oo.,  111.,  on 

Springfield  and    Shawueetown    branch  of  Ohio  and  Mi  — i- 
sippi  and  the  Shawneetnwn  branch  <d'  St.  Louis  and  South- 
eastern   K.    Ks.,  has   :i  churches.   2   banks.   2  newspapers, 
excellent  schools,  1   foundry,  2  large  mills,   and   1  hotel. 


Principal  business,  farming,  salt-making,  and  coal-mining. 
P.  1309.  F.  M.  Pickett,  En.  "Shawnee  Herald." 

Shaw's  Creek,  tp..  Edgefield  co.,  S.  C.  P.  1760. 
Slmws'wick,  tp.,  Lawrence  co.,  Ind.  P.  2560. 
Shays  { l»  lniel),  b.  at  Hop  kin  ton,  Mass.,  in  1747;  at- 
tained i  lie  rank  of  captain  during  the  war  of  independence, 
after  which  he  resided  at  l'elham  (now  Prescott)  ;  took  part 
in  an  insurrectionary  movement  in  Western  Massachusetts 
directed  against  the  State  government  !7><i.  and.  though 
not  at  first  a  leader,  became  ultimately  so  prominent  that 
the  movement  is  generally  known  as  -'Sinus's  rebellion," 
the  pretexts  of  which  were  the  high  salary  paid  the  gov- 
ernor, the  aristocratic  character  of  the  Senate,  the  extor- 
tions of  lawyers,  and  the  pressure  of  taxation — grievances 
which  were  to  be  met  by  the  removal  of  the  general  court 
from  Boston  and  the  issue  of  paper  money.  In  Dec, 
1786,  he  led  a  considerable  force  of  insurgents  to  Wor- 
cester, where  he  prevented  the  holding  of  the  Massachu- 
setts court  of  common  pleas,  and  with  2000  men  marched 
to  Springfield  to  capture  the  arsenal  (Jan.,  1787),  but  was 
repulsed  by  the  militia  under  Gen.  William  Shepard  (led. 
4,  17H7).  His  forces  were  surprised  and  completely  dis- 
persed by  Gen.  Lincoln,  and  Shays  lied  to  New  Hamp- 
shire; was  pardoned  in  June,  17SS,  by  the  Massachusetts 
legislature,  and  removed  to  Sparta,  Livingston  co._.  N.  Y., 
when-  lie  received  a  pension  for  his  Revolutionary  services, 
and  survived  until  Sept.  29,  1825.  (See  Minot's  History 
of  the  hisiirrri-ti.nl  and  Holland's  History  of  Western  Mas- 
sachusetts, Worcester,  1788.) 

Shea  (John  D.  (tii.mary),  LL.D.,  b.  in  New  York  City 
July  22,  1824;  educated  at  the  grammar  school  of  Colum- 
bia College;  studied  law,  and  was  admitted  to  the  bar.  but 
has  devoted  himself  chiefly  to  literature,  and  has  rendered 
great  service  in  illustrating  the  obscure  early  annals  of 
French  colonization  and  Jesuit  missions.  He  has  pub- 
lished The  Discovery  and  Exploration  <>f  the  Mississippi 
Vol!.',/  (New  York,  1853),  History  of  the  Catholic  Missions 
among  the  Indian  Tribes  of  the  U.  8,  (1854),  Perils  of  the 
Ocean  and  Wildernesn  (1857),  The  Catholic  Authors  of 
America  (185S),  The  Fall.,,  Brave  (1861),  Early  Voyages 
up  and  down  the  Mississippi  (Albany,  1862),  Novum  Bel- 
gium, "'/  Account  of  X>  i'-  Netherlands  in  1643-44  (New 
York,  1802),  The  Operations  of  the  French  Fleet  under 
Count  de  Grasse  (1864),  The  Lincoln  Memorial  (1865);  has 
translated,  with  extensive  notes,  Charlevoix's  History  and 
General  Description  of  New  France  (6  vols.  8vo,  1S0G-72); 
edited  from  the  MSS.  the  "  Cramoisy  "  series  of  Memoirs 
and  Relations  concerning  the  French  ( 'olonies  in  North 
America,  embracing  documents  on  the  early  history  of 
Canada  and  Louisiana  (24  vols.,  1857-68),  Washington** 
Private  Diary  ( 1861),  Colden's  History  of  the  Five  Indian 
Nations  (1866),  being  a  reprint  of  the  edition  of  1727, 
Alsop's  Maryland  (1869),  15  vols,  of  grammars  and  dic- 
tionaries of  Indian  languages  (  L860-74  i  ;  was  joint  author 
and  translator  into  English  of  Courcv's  Catholic  Church  in 
the  U.  S.  (1856);  prepared  for  several  years  the  Catholic 
Almanac;  revised  and  corrected  several  very  erroneous 
Catholic  Bibles;  issued  several  prayer-books,  school  his- 
tories, and  translations  of  religious  treatises;  edited  the 
Historical  Magazine  (1859-65);  contributed  largely  to  the 
Catholic  Magazine  and  other  periodicals,  and  to  the  trans- 
actions of  historical  and  philological  societies;  superin- 
tended for  a  considerable  period  Prank  Leslie's  illustrated 
periodicals,  and  wrote  most  of  the  articles  on  American 
Indian  tribes  for  Applctons'  Cyclopaedia.  Few  American 
scholars  enjoy  a  higher  reputation  for  accuracy  in  the  sev- 
eral departments  to  which  he  has  devoted  himself. 

Shea'fer  (Peter  Wen  rick),  b.  in  Dauphin  co..  Pa., 
Mar.  31,  1819;  educated  at  Oxford  Academy,  X.  Y.j  be 
came  a  surveyor,  geologist,  and  mining  engineer;  dis- 
played a  pronounced  taste  for  literature  and  science:  as- 
sisted his  father.  Henry  Sheat'er,  president  of  the  Lykeus 
Valley  K.  K.  and  superintendent  of  the  Lykcns  Valley 
Coal  Co.,  in  introducing  that  celebrated  fuel  in  the  Sus- 
quehanna   market   as   early    as    1834;    joined    Prof.    II.    D. 

lingers   in   the   first   geological   survey   of   Pennsylvania 

1838  :  was  especially  active  in  tracing  the  remarkable  geo- 
logical feature?  Of  the  "Second  Mountain  "  range  extend- 
ing tVom  near  I'ottsvillc  to  beyond  Shamokin  and  Tama- 
qua;  settled  at  l'ottsville  1848,  has  since  as  a  mining 
engineer  been  one  id"  the  chief  promoters  of  the  wonderful 
development  of  the  anthracite  and  iron  interests  of  that 
vicinity,  having  managed,  among  many  others,  the  coal- 
mines of  the  Philadelphia  and  Heading  Coal  and  Iron  Co. 
and   those   bequeathed   by   Stephen    liirard   to   the   city    Of 

Philadelphia;  has  extended  his  professional  engagements 

to  the  British  provinces  and  to  the  Deep  River  coal  lands 
of  North  Carolina:  has  been  often  consulted  us  an  expert 
in  complicated  questions  of  mining-property  law;  ha-  pub 

lished  many  maps  and  statistical  reports;   delivered   lei- 
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tures  on  coal  at  Lafayette  College  and  elsewhere;  secured 
in  184'J  the  passi 
first  State  survey 


lures   uu  fit. ii   .ii   uchi»j«""~ a-  — ■ 

in   1849  the  passage   of  a   >j!  1 1  for  the  completion  ot  the 
was  influontial  in  1873  in  securing  the 


appointment  of  Prof.  J.  I'.  Lesley  to  mate  a  new  geological 
Burvey,  and  is  o  prominent  member  of  many  scientific,  chari- 
table, and  religious  organisations.  Among  his  publications, 
the  map  of  Pennsylvania  as  it  was  in  177.3.  issued  L875 
by  the  Pennsylvania  Historical  Society,  deserves  especial 
notice. 

Sheaffe  (Sir  Roger  Hale),  Bart.,  b.  at  Boston,  Mass., 
July  15,  1763 ;  obtained  a  commission  in  the  British  army 
177S  through  Karl  Percy, whose  head-quarters  had  been  at 
his  mother's  bouse  at  Boston  three  years  before;  had  risen 
to  the  rank  of  major-general  in  1811 ;  served  in  Canada 
[812-13  :  took  command  of  the  British  forces  at  the  battle  of 
Queenstown,  after  the  death  of  Gen.  Brock,  and  succeeded 
in  inflicting  a  serious  defeat  upon  the  American  invaders, 
for  which  service  he  was  made  a  baronet  Jan.  16, 1813,  de- 
fended York  I  now  Toronto)  against  the  attack  of  Apr., 
1813,  and  became  full  general  in  1S2S.  D.  at  Edinburgh, 
Scotland,  July  17.  1851. 

Sheak'lcy ville,  p.-b.,  Sandy  Creek  tp.,  Mercer  co.,  Pa. 
P.  273. 

Shears,  or  Sheers,  a  form  of  the  crane  or  derrick  used 
in  masting  and  rigging  ships.  It  is  sometimes  mounted  on 
land  and  sometimes  on  a  floating  vessel  called  a  shear-hulk. 
Still  other  forms  of  the  crane  are  called  by  this  name. 

Shears  (Rev.  Alonzo  Groesbeck),  M.  D..  b.  in  Wash- 
ington, Dutchess  CO.,  X.  Y..  Feb.  3,  1S11  ;  educated  at  Wcs- 
levan  University,  he  became  M.  A.  at  Trinity  and  Yale 
colleges,  ami  M.  D.  of  New  York  Medical  College;  was  or- 
dained by  Bishop  Whittingham  in  Trinity  church,  New 
York.  Mar.  1,  1819:  founded  the  New  Haven  Suburban 
Home  School,  of  which  he  was  rector  seventeen  years  ;  vis- 
ited Europe  and  the  East;  preached  in  Great  Britain, 
Rome,  Naples,  Jaffa.  Jerusalem,  and  elsewhere  ;  wrote  Ser- 
mon nil  Brotherly  Love  (Toledo,  0.),  Lnus  Deo,  with  music 
(1867),  Letters  from  Abroad  ;  editor  of  New  Haven  Musical 
ami  Masonic  Magazine,  and  contributed  to  various  period- 
icals ;  has  charge  of  a  parish  in  New  Haven. 

Shear'water,  a  name  bestowed  on  species  of  the  sub- 
family Puffininse  and  family  Procellariidss,  to  which  belong 
the  petrels  or  .Mother  Carey's  chickens,  etc.  The  species 
an-  of  moderate  size,  the  greater  shearwater  (Pujinun 
major)  being  about  eighteen  to  twenty  inches  in  length, 
anil  the  .Manx  shearwater  I  Puffinus  anglorutn)  about  fifteen 
inches  long.  They  are  often  met  with  at  sea  hundreds  of 
miles  from  land.  Above,  they  are  brown  or  cinerons,  and 
below  white;  the  tail  is  rather  long  and  rounded  ;  the  feet 
large  ;  the  tarsus  shorter  than  the  middle  digit ;  the  nasal 
tubes  are  short,  flat,  and  obliquely  truncated.  (See  also 
Procellarid-e.)  Theodore  Gill. 

Sheat  h'bil  I, the  English  name  of  the  species  of  the  family 
ChionididsB and  genera  Chionis  and  Ghionarehus.    Only  two 
species  are  known,  and  both  are  inhabitants  of  the  south- 
ern  hemisphere — one,    Chionis  alba,  being  native  to  the 
Falkland  Islands,  etc.,  and  the  other,  ('hiuuis  or  Ghionar- 
ehus minor,  is  peculiar  to  Kerguelen's  Island.     Much  dif- 
ference of  opinion  has  prevailed  among  naturalists  respect- 
ing the  relations  of  these  birds  to  others  in  the  class,  some 
having  regarded  them  as  waders  (Grallatores),  others  as 
swimmers   (Natatorcs),    and    others    still    as    gallinaceous 
forms.     The  recent  researches  of  Drs.  J.  II.  Kidder  and 
Elliot  Coues  (Bulletin  of  the  I'.  S.  National  Museum,  No. 
3,  1S761  have,  however,  established  the  fact  that  they  are 
most  nearly  connected  with  the  gulls  (Laridse),  and  that 
they  form  a  family  (Chionididte)  next  to  the  Laridse,  but 
distinguishable,  perhaps,  as  the  representative  of  a  pecu- 
liar super-family  (Chionidimorphse).     These  relationships 
arc  expressed  especially  in  the  skeleton,  anil  above  all  in 
the   skull.     In   their  economy  and   habits   they   strongly 
simulate   pigeons    and    fowl;    according   to    Kidder,    who 
studied  the  species  of  Kerguelen's  Island  in  life,  the  ''ob- 
server is   first   struck    by   the   strong   resemblance    which 
Chionis  bears  to  the  pigeons  in  general  appearance,  gait, 
and  mode  of  flight.     The  general  shape  of  the  body  is  of 
an  ordinary  columbine  character,  the  head  being  notably 
small,  as  usual  in  that  group,  the  neck  short  and  full,  and 
the  body  plump  ;  the  tail,  moreover,  having  but  twelve  rec- 
trices."    ''The  feet,  in  almost  every  particular,  are  thorough- 
ly gallinaceouBj  even  to  the  character  of  the  marginal  fringe 
of  the  toes."     In   color,  however,  they  recall   rather   the 
characteristics  of  the  gulls  than  of  either  gallinaceous  or 
columbine  forms.     "On  the  other  hand,  the  bird's  omniv- 
orous diet,  habits  under  confinement,  easy  domestication, 
dislike  of  water,  entire  inability  to  swim,  and  many  other 
points  in  its  habits  are  strongly  gallinaceous  characteris- 
tics, by  so  much  removing  it  from  the  vicinity  of  either 
grallatorial  or  natatorial   birds."     Nevertheless,  the  indi- 
cations furnished  by  the  skeleton  outweigh  all  such  super- 


ficial correspondences,  and  conclusively  prove  that  the 
birds  in  question  are  derivatives  from  gull-like  (and  there- 
fore primarily  natatorial)  types,  but  modified  for  terrestrial 
life.  They  are  quite  omnivorous  in  diet,  feeding  upon 
vegetable  substances  (sea-weeds,  etc.),  mollusks.  and  eggs. 
The  Ohionis  alba  has  a  total  length  of  about  seventeen 
inches  or  more,  and  the  Ghionarehus  minor  about  four- 
teen or  fifteen  inches.  They  are  called  by  whalers  "  white 
paddy."  Theodore  Gill. 

Sheath'ing,  for  a  ship's  bottom,  is  made  of  sheet  cop-  .. 
per,  and  was  first  introduced  about  1S00.  It  not  only 
serves  to  protect  wooden  ships  from  boring-shrimps,  tere- 
does,  and  other  small  destructive  animals,  but  to  a  great 
extent  it  prevents  the  fouling  of  the  bottom  by  sea-weeds 
and  barnacles. 

She'ba,  or  Saba,  the  name  of  three  persons  in  the 
Old  Testament  :  (1)  A  great-grandson  of  Ham  (Gen.  x.  7), 
who  appears  to  have  settled  somewhere  on  or  near  the 
shores  of  the  Persian  Gulf.— (2)  The  tenth  of  the  thirteen 
sons  of  Joktan  (Gen.  x.  28),  who  settled  in  Southern 
Arabia,  and  gave  his  name  to  the  kingdom  whose  queen 
visited  Solomon  in  Jerusalem  (1  Kings  x.  1-13). — (3)  A 
grandson  of  Abraham  and  Keturah  (Gen.  xxv.  1-3),  whose 
descendants  were  nomads,  in  close  connection  with  the  de- 
scendants of  the  Hamitic  Sheba  mentioned  above. 

R.  D.  Hitchcock. 

Shebance,  tp.,  Iroquois  co.,  111.     P.  2530. 

Sheboy'gan,  county  of  E.  Wisconsin,  on  Lake  Mich- 
igan, watered  by  Sheboygan  River  and  Pigeon  Creek,  trav- 
ersed by  Milwaukee  Lake  Shore  and  Western,  Wisconsin 
Central!  and  Sheboygan  and  Fond  du  Lac  R.  Rs.,  has  an 
even  surface  affording  excellent  pasturage,  a  productive 
soil,  and  thriving  manufactures.  Staples,  wheat,  oats,  po- 
tatoes, hay,  vegetables,  hops,  maple-sugar,  butter,  cheese, 
and  wool.  Cap.  Sheboygan.  Area,  about  550  sq.  m.  P. 
31,749. 

Sheboygan,  city  and  tp.,  cap.  of  Sheboygan  co., 
Wis.,  on  Lake  Michigan,  at  the  mouth  of  Sheboygan  River, 
on  Milwaukee  Lake  Shore  and  Western  R.  R.,  at  E.  ter- 
minus of  Sheboygan  and  Fond  du  Lae  R.  R.,  has  a  fine 
harbor,  ships  annually  500.000  bushels  of  wheat,  has  an 
extensive  trade  in  lumber,  10  churches,  3  weekly  news- 

50  manufacture- 


papers,  2  banks,  a  high  school,  and  above  50  ir 
ing  establishments.     P.  in  1S70,  5310;  in  1S75, 


U82S. 


Sheboygan  Falls,  p.-v.  and  tp.,  Sheboygan  co.,  Wis., 
on  Sheboygan  River  and  Sheboygan  and  Fond  du  Lac 
R.  R.,  has  good  water-power  anil  flourishing  mills  and 
manufactures.     P.  of  v.  1174;  of  tp.  3223. 

Shech'em  [Heb.  Shekem,  "shoulder,"  "ridge"],  a  very 
ancient  city  of  Palestine,  so  called  because  it  was  on  the 
watershed  between  the  Mediterranean  anil  the  Jordan.  It 
is  about  35  miles  N.  of  Jerusalem,  and  was  Abraham's  first 
camping-ground  in  the  country.  Jacob  dug  a  well,  and 
Joseph  was  buried  there.  It  was  one  of  the  cities  of  refuge, 
and  the  first  capital  of  the  northern  kingdom  of  Israel.  In 
the  New  Testament  it  is  called  Sychar.  During  the  reign 
of  Vespasian  (69-79  A.  n.)  it  was  rebuilt  and  named  Neap- 
olis,  corrupted  by  the  Arabs  into  Nablis  (which  see). 

R.  D.  HiTcm  hi  k. 

Shechi'nah  [Heb.,  ''presence"],  a  name  which  first 
appears  in  the  Jerusalem  Targum  to  designate  the  Divine 
Presence  wherever  it  exists  in  a  special  manner,  but  more 
particularly  as  manifested  in  the  holy  of  holies  within  the 
ancient  sanctuary  of  Israel. 

Shedd  (William  Greexough  Thayer),  D.  D.,  LL.D., 
son  of  a  clergyman,  b.  at  Acton,  Mass.,  June  21,  1>20; 
graduated  at  University  of  Vermont  in  1839,  and  at  Ando- 
ver  Theological  Seminary  in  18  1:: ;  was  pastor  of  the  Con- 
gregational church  in  Brandon.  Yt..  1844—45;  professor  of 
English  literature  in  the  University  of  Vermont  1845-52; 
professor  of  sacred  rhetoric  and  pastoral  theology  in  Au- 
burn Theological  Seminary  1852-53;  professor  of  eccle- 
siastical history  and  lecturer  on  pastoral  theology  in  Ando- 
ver  Theological  Seminary  1853-62;  pastor  of  the  Brick 
church  (Presbyterian),  New  York  City,  1862-63,  and  pro- 
fessor of  biblical  literature  in  Union  Theological  Seminary, 
New  York  City.  186.1-74.  when  he  was  transferred  to  the 
chair  of  systematic  theology  in  the  same  institution.  Be- 
sides editing  the  Works  of  Coleridge  (7  vols..  1853)  and 
the  Confi  Minns  of  Augustine  (I860),  he  has  published  Ont- 
lines  <■/'  a  System  ■  ■/'  Rhetoric,  from  the  German  of  There- 
min 1 1850),  Lectures  upon  the  Philosophy  of  History  1 1856), 
Discourses  and  E^a,n  (1856),  Guericke's  Church  History 
(2  vols..  1857.  187").' -1  History  of  Christian  Doctrine  (2 
vols.,  186::).  Homiletics  anil  Past., ml  Theology  (186)  ).  and 
Sermons  '»  the  Natural  Man  (1S71).  He  has  also  published 
occasional  addresses  and  essays. 

Shediac',  p.-v.,  Westmoreland  co.,  N.  B.,  on  European 
and  North  American  and  Intercolonial  railways,  106  miles 
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from  St.  John,  and  on  Shediaa  Island  and  the  Gulf  of  St. 
Lawrence.  It  has  a  fair  harbor,  some  trade,  and  a  weekly 
newspaper.     1'.  about  500. 

Sliee  (Sir  Martin  Archer),  D.  C.  L..  b.  in  Dublin,  Ire- 
hind,  Deo.  23,  177H;  studied  painting  at  the  school  of  the 
Royal  Dublin  Society  :  was  introduced  in  178S  by  Edmund 
Burke  to  Sir  Joshua  Reynolds,  under  whose  patronage  ho 
entered  as  a  pupil  in  the  Royal  Academy;  became  an  ex- 
hibitor in  the  following  year;  was  elected  an  associate  of 
the  academy  1798  and  a  member  1800,  and  was  chosen  suc- 
cessor to  Lawrence  as  president  of  that  institution  in  18.".0, 
on  which  occasion  ho  was  knighted.  He  took  Romncy's 
house  in  Cavendish  Square  1798,  obtaining  as  a  portrait- 
painter  the  patronage  of  the  hitter's  distinguished  friends; 
was  a  formidable  rival  of  Lawrence,  and  in  a  long  career 
preserved  the  lineaments  of  many  illustrious  men.  Ho  re- 
tained the  presidency  of  the  academy  through  life  ;  was  an 
effective  orator  on  public  occasions;  survived  all  his  orig- 
inal academical  associates,  and  received  a  pension  during 
his  later  years.  D.  at  Brighton  Aug.  19, 1850.  Author  of 
several  poems,  a  tragedy,  and  a  novel.  A  Life,  by  his  son 
(2  vols.,  1800),  was  published  at  London. 
Sheeah.  See  Sbias. 
Sheen's,  tp.,  Sanford  co.,  Ala.  P.  507. 
Sheep.     See  Appendix. 

Sheep'shanks  (John),  b.  at  Leeds,  England,  in  1787, 
son  of  a  wealthy  cloth-merchant,  by  whom  he  was  bred  to 
the  same  business  ;  employed  his  fortune  and  his  leisure 
in  forming  a  magnificent  collection  of  pictures  by  English 
artists,  including  many  of  the  best  works  of  Turner,  Stan- 
field,  and  Chalon,  which  in  1856  he  presented  to  the  nation 
upon  certain  conditions,  and  which  is  now  a  prominent 
feature  of  the  South  Kensington  Museum.  D.  at  London 
Oct.  6,  1863. — His  brother,  Richard,  b.  at  Leeds  in  1794, 
graduated  at  Trinity  College,  Cambridge,  1816,  where  he 
became  a  fellow  1817;  studied  law;  was  called  to  the  bar 
1822  ;  became  a  clergyman  about  1824  ;  devoted  himself  to 
mathematics  and  astronomy,  being  elected  to  the  Royal 
Astronomical  Society  1824,  and  fellow  of  the  Royal  Society 
1830 ;  had  a  fine  observatory,  first  at  London  and  afterward 
at  Reading;  conducted  a  long  series  of  experiments  in  the 
rooms  of  the  Astronomical  Society  at  Somerset  House;  was 
a  boundary  commissioner  under  the  Reform  bill  1831 ;  com- 
pleted the  restoration  (begun  by  Francis  Baily)  of  the  na- 
tional standards  of  weights  and  measures  destroyed  by  the 
burning  of  the  houses  of  Parliament  1834,  a  task  which 
occupied  him  eleven  years;  wrote  a  valuable  series  of  as- 
tronomical articles  for  the  Penny  Cyclopaedia,  and  pub- 
lished a  number  of  scientific  memoirs.  D.  at  Reading  Aug. 
4,  1855. 

Sheeps'head  (the  ArcKosargua  probatocephalue  of  re- 
cent American  authors,  the  Sargue  ovia  of  most  ichthyology 
ieal  works),  a  well-known  and  esteemed  fish  of  the  family 
Sparida1,  found  along  the  Atlantic  coast  of  the  U.  S.  south 
of  Cape  Cod,  but  most  abundant  in  the  warmer  waters. 
The  name  is  given  in  allusion  to  a  fancied  resemblance  of 
the  head  to  that  of  a  sheep,  produced  by  the  form  and  color 
as  well  as  the  cutting  teeth  of  the  jaws.  The  form  is  com- 
pressed oval,  the  profile  very  declivous  ;  the  dorsal  (in  has 
twelve  spines  and  eleven  rays,  and  is  preceded  by  a  recum- 
bent spine;  the  anal  fin  has  three  spines  and  ten  rays;  the 
color  is  distributed  in  five  or  six  blackish  bands;  the  front 
or  incisor  teeth  are  quite  broad,  the  lateral  teeth  molars, 
and  in  several  rows.  Tho  species  frequently  exceeds  two 
feet  in  length,  although  averaging  less.  It  is  one  of  tho 
most  esteemed  fishes  found  in  American  waters,  and  on  ac- 
count of  the  delicacy  of  its  flesh  has  been  likened  to  the 
English  turbot.  It  is  also  highly  regarded  as  a  game-fish, 
and  its  great  strength  and  the  formidable  armature  of  tho 
mouth  render  it  a  rciloubtablo  antagonist  for  the  angler. 
It  feeds  chiefly  on  mollusks  and  crustaceans,  and  its  molar 
teeth  and  stout  jaws  are  eminently  adapted  for  breaking 
shells.  Theodore  (Jill. 

Sheep'-Tick,  the  .lfr/oyj/Ko/Kfl  ovinia,  a  wingless  para- 
sitic insect  of  the  order  Diptcra  and  family  Ilippoboseida'. 
They  arc  often  extremely  annoying  to  sheep.  There  are 
various  arsenical  washes  which  will  destroy  them;  a  solu- 
tion of  carbolic  acid  is  also  recommended  for  the  purpose. 
Sheeraz',  or  Schiraz,  town  of  Persia,  capital  of  tho 
province  of  Fare,  in  lat.  29°  36'  N.,  Ion.  52°  41'  E.,  at  an 
elevation  of  4501)  feet  above  the  sea.  It  is  in  a  beautiful 
and  fertile  valley,  covered  with  rose-gardens,  vineyards, 
groves  of  platano  and  cypress,  and  orchards  in  which  pears, 
oranges,  ohorrics,  and  other  fruits  ripen  to  the  highest  per 
foction.  It  was  for  more  than  live  centuries  one  of  the  most 
splendid  cities  of  Persia,  the  resilience  of  tho  ruler,  the  seat 
"I  -  iienoe  and  art.  Saadi  died  here  12*2,  and  Hafiz  1388. 
It  was  magnificently  built,  and  celebrated  both  for  its  ilc 
lioious  climate  and  for  its  elegant  manufactures.  But  in 
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1812  a  large  portion  of  it  was  laid  in  ruins  by  a  fearful 
earthquake,  ami  the  rest  of  it  was  nearly  destroyed  by  the 
same  cause  in  1824.  It  was  rebuilt,  but  in  185:',  a  new  and 
still  more  fearful  earthquako  destroyed  it  lor  the  second 
time.  It  has  been  rebuilt  once  more,  but  not  in  the  same 
style,  and  its  manufactures  ami  trade  have  declined  con- 
siderably. Of  its  buildings,  Hie  large  bazaar,  the  mosques, 
and  the  numerous  public  baths  are  the  moBt  remarkable. 
Its  gardens  are  still  wonderful.     P.  about  10,000. 

Sheerness',  a  seaport  and  market  town  of  England, 
on  the  right  bank  of  Medway  River,  at  its  junction  with 
the  Thames.  Tho  harbor  is  safe  and  commodious,  and, 
being  almost  at  the  mouth  of  the  Thames  estuary,  often 
crowded  with  vessels.  As  a  naval  establishment  it  is  of 
inferior  importance,  being  principally  used  for  fitting  out, 
refitting,  and  repairing  ships  of  war,  and  in  this  capacity 
may  be  considered  auxiliary  to  the  great  dockyard  of  Chat- 
ham, 13  miles  higher  up  the  Medway.  The  principal  com- 
mercial business  of  the  place  is  due  to  the  fisheries,  sup- 
plying shipping,  the  corn-trade,  etc.  It  is  also  a  favorite 
summer  resort.     P.  16,880. 

Sheffield,  town  of  England,  West  Riding  of  York- 
shire, at  the  junction  of  the  Sheaf  and  the  Don,  is  pictu- 
resquely situated  at  the  foot  and  on  the  slopes  of  a  range 
of  hills,  and  is  generally  well  built,  though  it  present-  a 
rather  unpleasant  aspect  on  account  of  the  smoUe  and  dust 
with  which  its  numerous  factories  envelop  it.  Noticeable 
among  its  public  buildings  are  the  parish  church,  240  feet 
long,  130  feet  broad,  built  in  the  reign  of  Henry  I.;  St. 
Mary's  Roman  Catholic  church;  the  cutlers'  hall;  the  town 
hall ;  the  new  musie  hall,  etc.  Its  educational  and  benev- 
olent institutions  are  numerous  and  good.  Its  school  of 
art  enjoys  a  great  reputation  ;  a  publio  park  was  opened 
in  1874;  in  1872  the  places  of  worship  numbered  123,  of 
which  62  belonged  to  various  Methodist  denominations,  28 
to  the  Church  of  England,  13  to  the  Congregationalists,  4 
to  the  Baptists,  and  4  to  the  Roman  Catholics.  The  river 
Don  is  navigable  to  within  3  miles,  and  by  a  canal  the  city 
can  be  reached  by  vessels  of  60  tons  burden  ;  its  means 
of  communication  by  rail  are  perfect.  In  the  time  of 
Chaucer  the  city  was  celebrated  for  its  manufacture  of  cut- 
lery, and  it  is  still  the  centre  in  England  of  the  manufac- 
ture of  knives,  files,  saws,  carriage-springs,  and  all  kinds 
of  agricultural,  mechanical,  medical,  and  optical  instru- 
ments. Silver-plating  and  britannia  metal  were  both  in- 
vented here,  and  have  given  rise  to  a  very  comprehensive 
manufacturing  industry.  Of  the  old  Sheffield  Castle,  in 
which  Mary  Queen  of  Scots  was  imprisoned  for  twelve 
years,  nothing  is  left.     P.  261,029. 

Sheffield,  p. -v.,  Concord  tp.,  Bureau  co.,  111.,  on  Chi- 
cago Rock  Island  and  Pacific  It.  R.  P.  771. 
Sheffield,  tp.,  Tippecanoe  co.,  Ind.  P.  1599. 
Sheffield,  p. -v.  and  the  southernmost  tp.  of  the  Housa- 
tonie  Valley,  Berkshire  co.,  Mass.,  the  State  line  forming  its 
southern  boundary.  Westward  are  the  Taconic  Mountains 
(which  see),  of  which  the  "  Dome"  (improperly  named  by 
Prof.  Hitchcock  in  his  geological  report  ••  Mount  Everett") 
is,  excepting  "Greylock"  (or  Saddle  Mountain)  in  Wil- 
liamstown,  the  highest  summit  in  Massachusetts,  being 
2650  feet  above  tide  and  2000  feet  above  the  village.  East- 
ward the  Hoosac  range,  rising  to  heights  of  2000  feet, 
bound  the  valley,  which,  from  foot  to  foot  of  ranges,  here 
reaches  the  unusual  width  of  about  4  miles,  the  otherwise 
nearly  level  plain  of  which  is  broken  by  frequent  abrupt 
ridges  or  monticles  of  limestone  or  gneiss,  generally  wedd- 
ed. "The  Housatonic  meanders  through  with  tortuous  course 
and  gentle  current,  and  furnishes  (for  this  and  almost  the 
only  part  of  its  course)  no  water  power.  Sheffield,  with  a 
small  rural  population,  is  almost  exclusively  agricultural, 
having,  if  the  usual  grist  and  saw  mills  and  a  limited  work- 
ing "I  its  cxhaustless  marble-quarries  (the  marble  for  Ki- 
rn nl  College,  Philadelphia,  as  also  much  of  that  for  the  new 

, it  house   in  New  York   City,  came  from  them)  are  dis- 

regarded,  o anufaetures.     Though  tho  level  site  of  the 

village  has  not  the  beauty  of  those  of  some  of  its  neigh- 
boring Berkshire  rivals,  the  region  possesses  a  manifold 
variety  of  beautiful  scenery.  Tho  autumnal  splendor  of  its 
forests  and  tho  excursion-routes  to  tho  " Dome,"  " Sage's 
Ravine,"  to  the  "  Bash-a-pish  "  Falls,  to  the  Twin  Lakes 
of  Salisbury,  etc.  are  unrivalled.  Sportsmen,  too,  resort 
line  lor  trout-fishing  and  shooting  tho  woodcock,  which 
arc  numerous  in  the  autumn.  Near  the  N.  E.  boundary, 
and  elevated  on  the  slopes  of  the  Hoosacs,  are  tho  "Berk- 
shire Soda  Springs,"  resorted  to,  principally,  for  cutane- 
ous diseases.  There  are  Congregational  and  Methodist 
churches,  and  quite  recently  an  Episoopal  parish  has  been 
organized  and  a  small  church  built.     P.  2535. 

.1.  C.  Barnard. 

Sheffield,  tp.,  Ashtabula  co.,  0.     P.  770. 


226 


SHEFFIELD— SHELBY. 


Sheffield,  p.-v.  and  tp--  Lorain  co.,  0.,  on  Lake  Eric 
and  ti  !'■  '■''■''■ 

Sheffield]  p.-v.  and  tp.,  Warren  co..  Pa.,  on  Tionesta 
,  ;         ,„,|  on  Philadelphia  and  Erie  R.  R.     P.  660. 

Sheffield)  p.-'  •  and  tp.,  Caledonia  co.,  Vt.     P.  811. 

Sheffield   (Johu),   Duke  op   Buckinghamshire   and 

NoasiANBV,  li.  "i    England  in    1649:  succeeded  hie   father 
I  of  Mulgrave   1658 ;  served  in  the  Dutch  wars  of 
1666  and  1672;  defended  Tangier  against  the  Moors  1680; 
.     I,,-  privy  councillor  and  lord  chamberlain  Feb.,  1685 ; 
I  the  revolution  of  1888;  was  made  marquis  ofNor- 
ij  May  1".  1694,  duke  of  Norman  by  Mar.  9,  lord  privy 
,i  »nd  duke  of  Buckinghamshire  Mar.  23, 1703,  and  built 
in  St.  James's  Park  the  residence  now  known  as  Bucking- 
ham Palooe  and  belonging  to  the  Crown.     lie  was  said  to 
re  'ecu  an   early  lover  of  Queen  Anne:   was  author  of 
poems  whioh  enjoyed  fame  during  his  own  genera- 
tion, and  was  a  friend  of  Dryden,  to  whose   memory  lie 
erected  a  monument  in  Westminster  Abbey.     D.  Feb.  24, 
I  7_  I.    His  poetical  works  were  printed  in  1723,  and  several 
times  afterward.     The  title  became  extinct  on  the  death  of 
l,i     ,,n  Edmund  1735,  but  the  present  marquis  of  Norman- 
by i^  a  descendant. 

Shefford,  one  of  the  "south-eastern  counties"  of 
Quebec,  Canada.  It  is  traversed  by  Stanstead  Shefford 
and  Chambly  Railway,  is  generally  fertile,  and  possesses 
valuabli  ores  of  copper  and  iron.  Cap.  Waterloo.  P. 19,077. 
Shehr,  town  on  the  south-eastern  coast  of  Arabia,  in 
lat.  H"  43'  N.,  Ion.  49°  40'  E.,  has  iuiiio  manufactures  of 
coarse  cotton  fabrics  and  a  brisk  general  trade,  though  it 
has  no  harbor,  but  only  an  open  roadstead.     P.  6000. 

Sheik  [Arab.,  "elder"],  among  the  Arabs,  the  chief  of 
a  Be  louin  tribe;  a  title  bestowed  also  upon  learned  men, 
eminent  religious  dignitaries,  and  reputed  saints.  For  in- 
stance, the  grand  mufti  at  Constantinople  is  called  Shcikh- 
ul-lslam,  "  the  chief  of  the  faith." 

Sheil  (  Richard  L alor),  b.  at  Dublin,  Ireland,  Aug.  17, 
1791  :  e  located  at  the  Jesuit  college,  Stonykurst,  England, 
and  at  Trinity  College,  Dublin;  studied  law  at  Lincoln's 
Inn;  was  called  to  the  bar  at  Dublin  1  SI  4  ;  wrote  several 
successful  dramas;  contributed  Sketches  of  the  Irish  Bar 
to  Campbell's  ATeo  -1/,,,,i/i/i/  Magazine,  republished  in  the 
V.  S.  by  R.  B.  Mackenzie  (New  York,  2  vols.,  1854);  be- 
came an  effeotive  popular  orator  in  the  agitation  for  Roman 
Catholic  emancipation ;  was  chosen  by  the  Catholic  Associa- 
tion, in  conjunction  with  O'Conncll,  to  represent  that  body 
at  the  bar  of  the  House  of  Lords  1825;  was  active  in  pro- 
moting the  election  of  O'Connell  to  Parliament  1828;  was 
himself  chosen  member  for  Milburne  Port  shortly  after  the 
passage  of  the  Relief  act  1S29  ;  was  returned  for  the  county 
of  Lowth  1831,  and  for  Tipperary  1832;  became  noted  as 
a  brilliant  and  effestive  parliamentary  orator,  and  aided 
O'Conncll  for  several  years  in  his  campaign  for  the  repeal 
of  the  Union,  until  1838,  when  he  accepted  the  sineeuro 
post  of  commissioner  of  Greenwich  Hospital.  He  subse- 
quently became  vice-president  of  the  board  of  trade,  mem- 
ber of  the  privy  council  1839,  and  judge-advocate-general 
18  11  :  was  master  of  the  mint  1846-50,  and  was  appointed 
minister  to  Tuscany  1850.  D.  at  Florence  .May  23,  1851. 
His  Memoirs  were  written  by  W.  Torrens  McCullagh  (2  vols., 
1855);  a  collection  of  his  Speeches  appeared  at  London 
1845. — His  younger  brother.  Sir  Justin  Sheil,  became 
major-general  and  minister  to  Persia,  and  aided  his  wife 
in  the  preparation  of  a  valuable  work,  Glimpses  of  Life  and 
Manners  in  Persia  (1856). 

Shek'el  [Heb.,  "weight"],  a  standard  weight  among 
the  ancient  Israelites,  and  also  a  coin  of  gold,  silver,  or 
copper,  originally  of  a  shekel's  weight.  The  shekel  cor- 
responded to  the  Greek  stater,  and  contained  60  geras  or  2 
bexahs.  There  were  common,  sacred,  and  royal  shekels. 
The  gold  shekel  was  worth  about  85.69  of  our  money  ;  the 
silver,  5:1  cents;  the  copper  shekel,  a  little  more  than  3 

cent-. 

Shclbi'nn,  p. -v.,  Shelby  CO.,  Mo.,  on  Hannibal  and  St. 
Joseph  li.  1',.,  has  1  newspaper  and  a  considerable  trade 
in  tobacco  and  stock.    P.  1145. 

Sliel'buni,  p. -v..  Curry  tp..  Sullivan  CO.,  Ind.,  on 
Evansville  and  Crawfordsville  li.  R. 

ShCl'burne,  the  southernmost  county  of  Nova  Scotia. 
It-  coast-line  is  broken  by  numerous  excellent  harbors,  and 
a  pari  of  the  interior  is  mountainous.  Maritime  pursuits 
are  ohiefly  followed.     Cap.  Shelburne.     P.  12,417. 

Shelburne,  a  seaport,  cap.  of  Shelburne co.,  N.  S., has 
a  very  line  harbor.  Shelburne  Lights,  on  Tape  Roseway, 
are  in  lat.  13°  38.5'  N..  Ion.  65°  15.5'  W.  The  town  is  141 
miles  S.  W.  of  Halifax.  There  is  excellent  water-power, 
afforded  by  the  river  Roseway.  Fishing,  commerce,  and 
shipbuilding  are  extensively  pursued.  P.  ubout  1000; 
of  sub-district,  2789. 


Shelburne,  p. -v.  anil  tp.,  Franklin  co.,  Mass.,  on 
Dccrlield  River  and  Vermont  and  Massachusetts  and  Troy 
and  Greenfield  R.  Rs.     P.  1582. 

Shelburne,  p. -v.  and  tp.,  Coos  co.,  N.  H.,  on  Andros- 
coggin River  and  Grand  Trunk  R.  R.     P.  259. 

Shelburne,  p. -v.  and  tp.,  Chittenden  co.,  Vt.,  on  Lake 
Champlain,  Laplottc  River,  and  Central  Vermont  R.  R., 
includes  Shelburne  Pond,  a  considerable  sheet  of  water. 
1'.   11911. 

Shel'burne  I  William  Fitz-Matirice  Petty),  Earl 
of,  afterward  Marquis  of  Lansdowne,  b,  in  Dublin,  Ire- 
hind,  May  20.  1737,  was  a  great-grandson  of  Sir  William 
Petty  and  son  of  John  Fitzmaurice,  who  in  1753  was  made 
earl  of  Shelburne  in  the  peerage  of  Ireland.  lie  spent  his 
early  childhood  at  Lixnaw,  Ireland,  under  the  tutelage  of 
his  grandfather.  Thomas  Fitzmaurice,  earl  of  Kerry,  by 
whom  his  education  was  neglected  ;  entered  Christ  church, 
Oxford,  1753;  entered  the  army  as  an  officer  of  the  20th 
regiment,  commanded  by  Gen.  Wolfe,  1757;  served  in  the 
expedition  against  Rochefort :  distinguished  himself  at  the 
battles  of  Mindcn  (1759)  and  Kloster  Kampen  (Oct.  16, 
1760)  :  was  rewarded  with  the  rank  of  colonel  and  the  post 
of  aide-de-camp  to  the  king:  was  instrumental  in  nego- 
tiating the  support  of  Henry  Fox  to  the  Bute  ministry,  and 
was  chosen  to  Parliament  for  Chipping  Wycombe  early  in 
1761,  but  before  taking  his  seat  succeeded  to  the  earldom, 
by  the  death  of  his  father,  May  10,  1761  ;  became  president 
of  the  board  of  trade  and  privy  councillor  in  the  Grenville 
ministry  Apr.,  1763;  opposed  the  policy  which  led  to  the 
enactment  of  the  Stamp  Act  and  other  measures  oppres- 
sive to  America;  became  a  personal  friend  of  Benjamin 
Franklin;  was  dismissed  from  office  Sept.  8.  1763;  sep- 
arated from  Bute  and  Fox,  attaching  himself  to  Pitt;  de- 
clined entering  the  Rockingham  ministry  1765:  became 
secretary  of  state  for  the  southern  department  in  Pitt's 
administration  July,  1766  ;  exerted  himself  without  success 
to  moderate  the  arbitrary  colonial  policy  of  Grafton  and 
Townshend,  which  became  dominant  during  the  prolonged 
illness  of  Pitt  :  resigned  his  post  Oct.,  1 768  :  became  thence- 
forth a  powerful  opponent  of  the  Grafton  and  North  ad- 
ministrations, especially  in  regard  to  the  American  ques- 
tions; was  intimately  associated  with  Col.  Barre;  frequented 
the  society  of  Johnson,  Reynolds.  Blackstonc,  and  Hume; 
laid  the  foundation  of  an  extensive  library  and  collection 
of  historical  MSS. ;  visited  Italy  and  France,  making  at 
Paris  the  acquaintance  of  many  eminent  men,  and  forming 
an  especial  friendship  with  the  Abbe  Morellct.  by  whom  he 
was  converted  to  free-trade  views  of  political  economy  ;  be- 
came intimate  soon  afterward  with  Bentham  and  Romilly, 
and  with  the  celebrated  Unitarian  divines  Drs.  Price  and 
Priestley;  made  the  latter  his  librarian  at  Bowood  1772; 
became  secretary  of  state  in  the  foreign  department  in  the 
Rockingham  cabinet  Mar.,  1782,  and  premier  on  the  death 
of  Rockingham,  July,  17S3  ;  negotiated  the  preliminaries 
,1  peace  with  the  if.  S. :  resigned  Feb.  21,  17S3.  giving 
place  to  the  coalition  of  Fox  and  (forth  ;  was  created  mar- 
quis of  Lansdowne  1784,  and  passed  the  remainder  of  his 
life  in  political  retirement.  D.  in  London  May  2,  1805. 
His  valuable  collection  of  historical  MSS.  was  sold  to  the 
government,  and  is  now  in  the  British  Museum.  (See  his 
Life,  by  his  grandson,  Lord  Edmond  Fitz-Mauriee,  Lon- 
don, 1875-76.)  Pouter  C.  Bliss. 

Shelburne  Falls,  p. -v.,  Shelburne  tp.,  Franklin  co., 
Mass.,  on  Troy  and  Greenfield  R.  R.,  at  the  picturesque 
falls  of  Greenfield  River.  40  feet  high,  which  afford  water- 
power  for  important  manufactories  of  cutlery,  locks,  bits, 
and  gimlets;  has  3  churches,  2  banks,  and  an  academy. 
A  part  of  the  village  is  on  the  S.  bank  of  the  river,  in 
Buckland  tp. 

Shel'by,  county  of  Central  Alabama,  bounded  E.  by 
Coosa  River,  intersected  by  the  Cahawba,  traversed  by 
Selma  Rome  and  Dalton  and  Louisville  and  Montgomery 
line  of  Louisville  Nashville  and  Great  Southern  R.  R., 
lias  a  broken  surface,  with  deposits  of  coal  and  iron  ore. 
Staphs,  Indian  corn,  wheat,  oats,  sweet  potatoes,  cotton, 
tobacco,  and  wool.  Cap.  Columbiana.  Area,  about  900 
sq.  m.     P.  12.218. 

Shelby,  county  of  Central  Illinois,  on  Kaskaskia  and 
Little  Wabash  rivers,  traversed  by  Springfield  division  of 
Ohio  and  Mississippi,  Chicago  branch  and  main  line  of 
Illinois  Central,  anil  Indianapolis  and  St.  Louis  R.  I's., 
has  a  nearly  level,  somewhat  marshy  surface  Staples, 
Indian  corn,  wheat,  oats,  potatoes,  hay.  tobacco,  BOrghum- 
molasses,  butter,  and  wool.  Stock-raising  is  an  important 
industry.  Cap.  Shelhyville.  Area,  780  sq.  m.  P.  L'5,176. 
Shelby,  county  of  S.  E.  Indiana,  on  Big  Blue  and 
other  tributaries  of  E.  branch  of  White  River,  traversed  by 
Columbus  branch  of  Jcffcrsonville  Madison  and  Indian- 
apolis and  by  Indianapolis  Cincinnati  and  Lafayette,  and 
Cincinnati  Hamilton  and  Dayton  R.  Rs.,  has  a  generally 
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level  surface  and  a  fertile  soil.  Staples,  wheat.  Indian 
corn,  hay,  tobacco,  sorghum-molasses,  butter.  :ind  wool. 
Horses,  cattle,  sheep,  and  swine  are  abundant.  Cap. 
Shelbyville.     Area,  400  sq.  m.     P.  21,892. 

Shelby,  county  of  W.  Iowa,  watered  by  Xishnabatona 
River  and  Mosquito  Creek  and  their  tributaries,  traversed 
in  its  S.  extremity  by  Chicago  Rock  Island  and  Pacific 
R.  R.  Staples,  Indian  corn,  hay,  oats,  butter,  and  wool. 
Cap.  Harlan.     Area,  550  sq.  in.     P.  2540. 

Shelby,  county  of  N.  Kentucky,  traversed  by  Shelby- 
ville and  Lexington  divisions  of  Louisville  Cincinnati  and 
Lexington  It.  R.,  has  a  hilly  surface,  with  extensive  forests 
and  a  fertile  soil.  Staples,  Indian  corn,  wdieat.  oats,  to- 
bacco, sorghum-molasses,  butter,  wool,  and  swine.  Cap. 
iholbyville.     Area,  460  sq,.  m.     P.  15,733. 

Shelby,  county  of  N.  E.  Missouri,  intersected  by  K. 
Salt  and  South  Fabins  rivers,  and  traversed  by  Hannibal 
and  St.  Joseph  It.  R.,  has  a  broken  surface  and  a  product- 
ive soil,  with  frequent  deposits  of  limestone  and  of  bitu- 
minous coal.  Staples,  Indian  corn,  oats,  hay,  butter,  and 
wool.  Sheep  and  swine  are  numerous.  Cap.  Shelbyville. 
Area,  about  560  sq.  m.     P.  10,1 1 U. 

Shelby,  county  of  TV.  Ohio,  on  Great  Miami  River 
and  .Miami  Canal,  and  traversed  by  Cleveland  Columbus 
Cincinnati  and  Indianapolis  R.  R..  and  by  Cincinnati 
Dayton  Lima  and  Toledo  line  of  Cincinnati  Hamilton  and 
Dayton  R.  It.,  has  a  surface  level  in  its  N.  part  and  hilly 
in  the  S.  Staples,  Indian  corn,  wheat,  oats,  hay,  tobacco, 
butter,  and  wool.  Horses,  cattle,  sheep,  and  swine  ore 
abundant.     Cap.  Sidney.     Area,  425  sq.  m.     P.  20,748. 

Shelby,  county  of  S. TV.  Tennessee,  adjoining  Missis- 
sippi, on  Mississippi  River,  drained  by  Loosahatchie  and 
Wolf  rivers,  traversed  by  Louisville  and  Nashville  and 
Great  Southern,  Memphis  and  Charleston,  and  New  Or- 
leans St.  Louis  and  Chicago  R.  Rs.,  has  a  level  and  fertile 
surface.  Staples,  Indian  corn,  cotton,  and  sweet  potatoes. 
Cap.  Memphis.     Area,  720  sip  m.     P.  76,378. 

Shelby,  county  of  E.  Texas,  adjoining  Louisiana,  from 
which  it  is  separated  by  Sabine  River,  has  a  level  surface 
and  a  rich  soil.  Staples,  Indian  corn,  cotton,  sweet  pota- 
toes, and  swine.     Cap.  Centre.     Area,  844  sq.  m.    P.  5732. 

Shelby,  tp.,  Edwards  co.,  111.     P.  1469. 

Shelby,  tp..  Shelby  co.,  III.     P.  1058. 

Shelby,  tp.,  Jefferson  co.,  Tnd.     P.  1S90. 

Shelby,  tp.,  Ripley  co.,  Ind.     P.  2412. 

Shelby,  tp.,  Tippecanoe  co.,  Ind.     P.  1395. 

Shelby,  tp.,  Macomb  co.,  Mich.     P.  1695. 

Shelby,  tp.,  Oceana  co.,  Mich.     P.  557. 

Shelby,  tp.,  Blue  Earth  co.,  Minn.     P.  728. 

Shelby,  tp.,  Orleans  co.,  N.  Y.     P.  3366. 

Shelby,  p.-tp.,  cap.  of  Cleveland  co.,  N.  C.  on  Caro- 
lina Central  R.  It..  50  miles  TV.  of  Charlotte,  lias  4  churches, 
2  excellent  schools,  1  bank,  2  newspapers,  a  Masonic  hall,  a 
literary  and  temperance  society,  1  tobacco-factory,  a  foundry, 
a  steam  saw-mill,  and  an  extensive  vineyard.  P.  1849. 
W.  C.  Durham,  Ed.  "  Banner." 

Shelby,  p. -v.,  Richland  co.,  0.,  at  the  junction  of  Bal- 
timore and  Ohio  and  Cleveland  Columbus  Cincinnati  and 
Indianapolis  It.  Rs.,  has  6  churches,  excellent  schools,  I 
bank,  1  newspaper,  several  steam  grist-mills,  and  :'.  hotels. 
P.  1807.  S.  S.  Bloom,  Eh.  "  News." 

Shelby,  p. -v.  and  tp.,  in  the  southern  part  of  La  Crosse 
co.,  Wis.     P.  654. 

Shelby  (Isaac),  b.  near  Hagevstown,  Md.,  Dec.  11, 
L7fi0,  son  of  (Jen.  Evan  Shelby:  received  a  common-sohool 
education  ;  became  a  surveyor  in  Western  Virginia  :  served 
a-  lieutenant  in  a  company  under  bis  father's  command  at 
the  battle  of  Point  Pleasant,  1771:  became  captain  1776; 
was  commissary  of  the  frontier  1777;  major  and  member 
of  Virginia  house  of  delegates  1770:  colonel  17*0;  rendere  1 
distinguished  service  at  King's  Mountain,  <>et.  7.  1780; 
served  under  .Marion  1781,  and  under  Greene  with  500 
mounted  volunteers  1781-82,  in  which  years  tie  sat  in  the 
North  Carolina  legislature,  from  which  ho  received  a  vote 
Of  thanks  and  a  sword:  settled  in  Lincoln  Co.,  Ky.  (then 
Virginia),  I7*s:  was  a  member  of  the  constitutional  oon- 
veniieii  it'.M  :  governor  of  Kentucky  1792-96  and  1812-16; 

joined    (ten.  Harrison    in    Canada    with   4000    Kclltuckians 

raised    by   pi lamation  ;    took    part    iu    the   victory  of  the 

Thames,  for  which  Congress  voted   him  a  gold  lal  ;  de- 

'in  i  I  the  post  of  secretary  of  war  Isi7.  and  was  commis- 
sioner with  (ten.  Jackson  in  negotiating  a  treaty  with  the 
Chiokasaw  Indians  1818.  D.  at  Traveller's  1 1  est.  Linooln  co., 
Ky.,.luly  is,  1826.     His  services  an mmemorated  in  the 

Dames  of  counties  in  nine  of  the  Western  and  Southern 
States  ami  in  the  name  of  a  college  at  Shelbyville,  Ky. — 


His  son.  JAMES,  b.  1784.  served  as  major  in  the  war  of 
1812-15,  became  general  of  militia,  and  d.  in  Sept.,  1848. 

Shelby  (John),  M.  D.,  b.  near  Nashville  May 24,  1786; 
was  severely  wounde  I  ami  lost  an  eye  while  in  the  cam- 
paigns under  Gen.  Jackson  against  the  Indians:  practised 
his  profession  more  than  fifty  years  with  skill  and  success. 
The  second  medical  college  iu  Nashville  was  called  Shelby 
after  him.  Prcs.  Taylor  appointed  him  postmaster  of  the 
capital  of  Tennessee.     D.  in  Nashville  May  15.  1859. 

Paul  F.  Eve. 

Shelby  City,  p.-v.,  Boyle  co.,  Ky.,  on  Knoxville 
branch  of  Louisville  and  Nashville  and  Great  Southern 
R.  Rs.     (Danville  Station).     P.  223. 

Shel'byville,  p.-v.,  cap.  of  Shelby  co..  III.,  on  Indian- 
apolis and  St.  Louis  It.  R.,  151  miles  \V.  of  the  former 
place,  contains  7  churches,  a  handsome  public-school  build- 
ing, 3  banks,  3  newspapers,  2  large  flouring-mills,  1  foun- 
dry, 1  woollen-mill,  agricultural  implement  factory,  ami  3 
hotels.  The  surrounding  country  iB  rich  in  coal  and  timber. 
P.  2051.  Mautin  linos.,  Ens.  "  Union." 

Shelbyville,  city.  Noble  tp..  cap.  of  Shelby  CO.,  In  I., 
on  Big  Blue  River,  and  at  the  junction  of  a  branch  of  the 
Jeffersonville  Madison  and  Indianapolis  with  Indianapolis 
Cincinnati  and  La  Fayette  It.  It.,  is  situated  in  a  rich  farm- 
ing region,  and  has  7  churches,  2  hanks,  3  weekly  news- 
papers, 5  hotels,  several  mills,  and  a  good  fire  department. 
P.  2731. 

Shelbyville,  p.-v.  and  tp.,  cap.  of  Shelby  co.,  Ky.,  at 
the  S.  terminus  of  Shelby  branch  of  Louisville  Cincinnati 
and  Lexington  R.  R.,  has  2  weekly  newspapers  and  is  the 
seat  of  Shelby  College.     P.  of  v.  2180;  of  tp.  4S22. 

Shelbyville,  p.-v.,  cap.  of  Shelby  co.,  Mo.,  8  miles  N. 
of  Hannibal  and  St.  Joseph  It.  It.,  has  4  churches,  an 
academy,  a  savings  bank,  1  newspaper,  and  2  hotels. 
Principal  business,  stock-raising.     P.  530. 

TV.  L.  Willard,  Ed.  "Shelby  Co.  Herald." 

Shelbyville,  p.-v.,  cap.  of  Bedford  co.,  Tenn.,  on 
Nashville  Chattanooga  and  St.  Louis  R.  It.  and  Duck  River, 
contains  the  Shelbyville  Institute  and  high  school,  10 
churches,  2  newspapers,  2  flouring-mills,  1  cotton-factory, 
and  1  carriage  and  wagon  factory.     P.  1719. 

R.  C.  Russ,  Ed.  "  Commercial." 

Shelbyville,  p.-v.,  Shelby  co.,  Tex. 

Shel'Uon,  p.-v.  and  tp.,  Iroquois  co..  111.,  on  Cincin- 
nati Lafayette  and  Chicago  and  Toledo  Peoria  and  Warsaw 
R.  Rs.     P.  of  v.  231;  of  tp.  812. 

Sheldon,  p.-v.,  O'Brien  co.,  la.,  on  Sioux  City  and 
St.  Paul  It.  R.,  has  several  churches,  excellent  schools,  1 
newspaper,  anil  good  hotels.  Business,  farming  and  dairy- 
ing.    P.  about  500.  Frank  T.  Piper,  Ed.  "  Mail." 

Sheldon,  p.-v.  ami  tp.,  Houston  co.,  Minn.     P.  828. 

Sheldon,  p.-v.  and  tp.,  Wyoming  co.,  X.  Y.     P.  2258. 

Sheldon,  p.-v.  and  tp.,  Beaufort  co.,  S.  C.     P.  2225. 

Sheldon,  p.-v.  and  tp.,  Franklin  co..  Vt..  on  Missis- 
quoi  River  and  Central  Vermont  R.  It.     P.  1697. 

Sheldon,  tp.,  Monroe  CO.,  Wis.     P.  615. 

Sheldon  (David  Newton).  D.  D.,  b.  at  Suffield,  Conn., 
June  26,  1807:  graduated  at  Williams  College  1830;  stud- 
ied at  Newton  Seminary  :  was  a  Baptist  missionary  in 
France  1835-39;  pastor  of  a  church  at  Halifax.  N.  S., 
1840-42;  became  pastor  at  Waterville.  Tie.,  1842:  presi- 
dent of  Waterville  College  1843-53;  pastor  at  Bath,  Me., 
from  1853  to  1856,  when  ho  changed  bis  theological  views, 
and  has  since  been  pastor  of  Unitarian  churches  at  Bath 
(1857-62)  and  at  Waterville.  Author  of  Sin  »»•'  Re- 
(Unipti'tn  {  1S56)    and  of  essays  in  the  (lirittiuu   /,'.  .  |'i  to. 

Sheldon  (Gilbert),  D.  I).,  b.  at  Staunton.  Oxfordshire, 
England.  July  18,  1598;  graduated  at  Trinity  College,  Ox- 
ford. 1617;  became  fellow  of  All  Souls'  College  1022:  ob- 
tained the  vicarage  of  Hackney  1633,  and  the  rectories  of 
Ickford  and  Ncwington:  was  appointed  warden  of  All 
Souls'  and  chaplain  to  Charles  1.  May,  1635;  was  ejected 
from  the  wardenship  and  imprisoned  for  loyalty  to  the 
royal  cause  1017-1*;  lived  in  seolusion  until  the  Restora- 
tion; became  bishop  of  London  1660,  archbishop  of  Can- 
terbury 1683,  and  chancellor  of  Oxford  University  1667, 
and  built  for  that  institution,  at  a  cost  of  £16,000,  (he  fa- 
mous Sheldonian  Theatre,  opened  1000.  D.  at  Lambeth 
Palace  Nov.  0,  1077. 

Sheldon  (Jobs  P.).  I>.  in  Western  New  York  in  17'.':'.; 
founded  the  first  newspaper  printed  in  English  in  Michigan 
Territory,  the  Detroit  Qatette,  and  published  it  from  1817 
to  1830,  being  otlieiul    printer   for   several   years.      lie   Mil. 

sequently  emigrated  to  Wisoonsin,  and  published  a  news- 
paper at  Madison  for  about  two  years.  D.  at  Winfield,  111  . 
in  1871,  W.  s.  George. 
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Sheldrake,  or  Shield  rake,  the  common  name  of 

two  genera  of    Lnatinro  or  river-duoks,  of  which  the  most 

OOluniOE  )     Tadorna  vulpanserj  a  beautiful  water 

fow]  ,  ,i.ni!  colors,  green,  white,  chestnut-brown. 

:in,l  blaok,  with  a  vermilion -colored  bill,    ft  abounds  on  all 

,,  ,,.|    ,,i   Europe,  making  nests  lined  with  down  in 

I  .,,  .  i  rabbit  burrows,  feeding  on  marine  plants  and 

tea,  whence probabl J  the  name,  which  in  America  is 

given  only  to  the  red-breasted  merganser. 

Shellac.  Sec  Lac,  by  Prof.  C.  F.  Chandler,  Ph.  I>.. 
M.  D  .  I.L.D. 

she  I  ley  (Maby  Wollstonecraft  Godwin),  daughter 
of  William  Godwin,  b.  in  London,  England,  Aug.  30, 1797  ; 
v  luoated  in  accordance  with  the  peculiar  social  theories  of 
her  parents  ;  married  the  poet  Shelley  De^.  30,  1816,  after 
ha\  ing  lived  with  him  two  years  previously  to  the  death  of 
his  first  wife.  1>.  in  London  Feb.  1.  1851.  Author  of  Frank- 
.  tutt  <'».  or  the  Modi  rn  Promt  th.it*  (1818),  a  singular  novel 
displaying  great  power,  of  Valperga,  Lodore,  and  other  less 
Successful  romances  j  contributed  to  the  Cabinet  Cyclopmdia 
:i  --Ties  of  biographies  of  eminent  literary  and  scientific 
nun  of  France.  Italy,  and  Spain,  and  edited  the  works  of 
her  husband,  with  biographical  prefaces  and  notes  (1839- 

-10  I. 

Shelley  (Percy  Bvsshe),  b.  at  Field  Place,  near  Hors- 
ham, Surrey,  England,  Aug.  4,  1702.  His  grandfather, 
Bysshe  Shelley,  was  an  American,  born  at  Newark,  N.  J., 
1731,  who  acquired  a  largo  fortune,  was  made  a  baronet  in 
1806,  and  d.  Jan.  6,  1815.  His  father,  Timothy,  b.  Sept., 
1753,  married,  in  1701,  Elizabeth,  daughter  of  Charles  Pi  1  told 
of  Effingham,  Surrey.  The  domestic  surroundings  of  the 
poet  were  unfortunate,  neither  of  his  parents  having  given 
him  suitable  training  or  inspired  him  with  affection — a 
circumstance  to  which  much  of  the  waywardness  of  his 
career  may  be  attributed.  Ho  received  his  early  educa- 
tion at  a  school  taught  by  the  parish  clergyman  at  Wain- 
ham  ;  entered  at  the  age  of  ten  Zion  House  School,  Brent- 
l  i  I.  where  ho  was  noted  rather  as  an  insatiable  reader 
than  as  a  successful  student;  was  subject  to  waking  dreams, 
and  suffered  from  the  brutality  of  the  "  fagging  "  system  ; 
entered  Eton  College  at  the  age  of  fifteen  ;  was  addicted  to 
experiments  in  chemistry;  read  much  upon  ghosts  and  the 
'•occult  sciences;"  was  careless  of  his  tasks,  but  translated 
half  of  Pliny's  Natural  History  for  his  own  satisfaction  ; 
wrote  an  incredible  amount  of  fragmentary  verses,  mostly 
"  poor  stuff,"  as  he  afterward  perceived;  composed,  with 
his  cousin  Medwin.one  or  more  plays  and  novels,  and  with 
another  cousin,  Miss  Grove  (with  whom  he  was  deeply  en- 
amored), a  romance  entitled  Zaztrozzi,  which  was  printed 
in  1810,  and,  strange  to  relate,  brought  him  £40;  printed 
also  a  volume  of  poems,  which  he  quickly  withdrew  from 
circulation,  and  of  which  no  copy  is  known  to  be  extant, 
and  another  romance,  St.  Irvyne,  all  within  the  same  year 
(1*10)  in  which  he  entered  University  College,  Oxford; 
published  anonymously  a  volume  of  burlesque  poems; 
was  expelled  from  his  college  Mar.  25,  1811,  for  having 
written  a  pamphlet  entitled  The  Necessity  of  Atheism  ; 
went  to  London  with  his  friend  Hogg,  who  was  also  ex- 
pelled in  connection  with  the  same  affair;  was  left  without 
support  by  his  offended  father,  but  received  occasional 
supplies  from  the  savings  of  his  sisters,  then  at  school; 
eloped  to  Scotland  with  Harriet  Westbrook,  the  beautiful 
daughter  of  a  retired  innkeeper,  and  married  her  there 
Sept.,  1811;  effected  a  settlement  with  his  father,  by 
which  he  received  a  small  annuity;  travelled  with  his 
wife  to  York  and  Keswick,  where  he  met  Southey  and  Ho 
Quincey;  proceeded  to  Dublin,  Ireland,  Feb.  24,  1812, 
where  he  printed  two  revolutionary  pamphlets,  addressed 
one  or  more  political  meetings,  and  was  requested  by 
the  police  to  leave  the  city;  went  to  the  Isle  of  -Man, 
to  North  and  South  Wales,  Devonshire,  and  Caernarvon- 
shire, making  but  brief  residences  at  any  point ;  returned 
to  Dublin  finally;  settled  in  London  May,  1812;  printed 
early  in  1813  Queen  Mab,  his  first  poem  of  real  literary 
merit,  a  production  strongly  tinctured  with  anti-religious 
fanaticism;  was  remarried  in  London  Mar.  24,  1814,  but 
soon  found  his  married  life  uncongenial  ;  separated  from 
his  wife,  settling  upon  her  nearly  all  his  disposable  income, 
and  about  this  time  conceived  a  passion  fir  Mary  Godwin 
(daughter  of  William  Godwin  and  Mary  Wollstonecraft), 
which  was  fully  returned.  As  neither  of  them  had  any 
respect  for  the  marriage  bond,  they  saw  no  difficulty  in 
consulting  their  own  inclinations,  and  proceeded  to  Swit- 
zerland, travelling  as  man  and  wife;  returned  to  England 
at  the  close  of  1814  ;  obtained  an  annuity  of  £1000  in  eon- 
sequence  of  the  death  of  his  grandfather  and  his  father's 
succession  to  the  baronetcy  (Jan.,  1815):  studied  surgery 
during  the  winter  of  1815-16,  and  daily  walked  a  London 
hospital:  wrote  in  1815  his  second  poem  of  permanent  in- 
terest, Alastor,  or  the  Spirit  of  Solitude  ;  proceeded  to  the 


Lake  of  Geneva  in  the  spring  of  1810  ;  resided  there  some 
months  in  daily  intercourse  with  Byron;  returned  to  Lon- 
don in  the  autumn;  legalized  his  connection  with  Mary 
Godwin  by  marriage  Dec.  30,  1816,  Harriet  having 
shortly  before  (Nov.  10)  drowned  herself  in  the  Serpentine; 
bon ducted  an  unsuccessful  chancery  suit  against  Mr.  West- 
brook  (Harriet's  father)  for  the  custody  of  his  two  chil- 
dren, decision  being  given  against  him  by  Lord  Eldon  on 
the  ground  of  atheism  Aug.  23,  1817;  settled  at  Great 
Marlow,  Buckinghamshire,  where  he  played  the  part  of  a 
country  gentleman  ;  made  about  this  time  the  acquaintance 
of  Keats  and  the  brothers  James  and  Horace  Smith,  and 
became  very  intimate  with  Leigh  Hunt;  published  at  the 
close  of  1817  The  Revolt  of  Islam  (originally  called  Laon 
itin/  Cgthna),  a  grandly-conceived,  sublime,  and  highly- 
original  poem,  but  with  many  inequalities  and  blemishes; 
s uttered  much  from  pulmonary  disease,  which  led  him 
early  in  1818  to  leave  England  for  the  last  time;  travelled 
with  his  early  friend  Hogg  to  Italy,  residing  successively 
at  Milan,  Pisa,  Leghorn,  and  Bagno  di  Lucca;  visited 
Byron  at  Venice,  remaining  there  some  weeks;  completed 
Rosalind  and  Helen  (published  1SI9),  a  poem  of  little 
value;  translated,  or  rather  abridged,  the  Symposium  of 
Plato;  wrote  at  Byron's  villa,  near  Este,  Julian  and  Mad- 
dalo,  one  of  his  poetical  masterpieces,  not  published  dur- 
ing his  life;  proceeded  to  Rome  in  November,  and  to  Na- 
ples Dec.,  L818;  spent  the  winter  at  the  latter  and  the 
spring  of  1819  at  the  former  city;  proceeded  to  Florence 
Oct.,  1819;  made  in  each  of  the  Italian  capitals  an  assid- 
uous study  of  their  works  of  art;  wrote,  chiefly  at  Flor- 
ence, during  this  year,  his  two  greatest  works,  the  tragedy 
Promethena  Unbound  and  the  tragedy  The  Cenci,  both  of 
which  were  published  in  London  in  1820;  removed  to  Pisa 
Jan.,  1820;  wrote  in  this  year  his  Epipsychidion  and  his 
Witch  of  Atlas  ;  in  1821  Adonais,  a  beautiful  monody  on 
the  death  of  Keats,  and  Hellas,  a  noble  drama  inspired  by 
the  insurrection  in  Greece;  made  a  long  visit  to  Byron  at 
Ravenna  Aug.,  1821  ;  was  joined  by  the  latter  at  Pisa  dur- 
ing the  ensuing  winter  (1821-22) ;  commenced  his  unfin- 
ished poem,  The  Triumph  of  Life  ;  took  a  summer  resi- 
dence Apr.,  1822,  at  Leriei,  a  village  on  the  Genoese  coast; 
went  frequently  upon  boating  excursions  with  his  friends, 
Capt.  Trelawney  and  Lieut.  Williams,  and  was  drowned, 
along  with  the  latter,  in  the  Bay  of  Spezia  July  8,  1822, 
while  returning  from  a  visit  to  Leigh  Hunt  at  Leghorn, 
owing  to  their  boat  having  capsized  in  a  squall.  The 
bodies  were  cast  upon  the  shore  many  days  later,  and  were 
burned  in  the  presence  of  Byron  and  Leigh  Hunt,  in  ac- 
cordance with  the  quarantine  laws  of  Tuscany.  The  ashes 
were  buried  by  Trelawney  in  the  Protestant  burial-ground 
at  Rome,  near  the  tomb  of  Keats.  A  son,  Sir  Percy  Flor- 
ence Shelley,  b.  1810,  is  still  living  (1870),  and  a  daughter, 
Ianthe,  by  Shelley's  first  wife,  was  living  in  1870,  as  were 
also  three  sisters  of  the  poet.  His  poetical  works  were 
edited  by  his  widow  in  1839,  and  a  selection  of  his  letters, 
prose  writings,  and  translations  was  issued  by  her  in  1840. 
The  first  complete  edition  of  his  Works  was  edited  by  R. 
II.  Shepherd  (London,  4  vols.,  1875).  Fragmentary  me- 
moirs and  reminiscences  were  written  by  Capts.  Medwin 
(1847)  and  Trelawney  (1858)  and  by  Lady  Shelley  (1859). 
W.  M.  Rossetti  prefixed  a  short  Memoir  to  an  edition  of 
the  Poem*  (1870),  an  unfinished  Life  was  written  by  his 
college  friend,  T.  J.  Hogg  (2  vols.,  1858),  and  Denis  F.  Mc- 
Carthy issued    in  1872  Shelley's   Early  Lift,  from    Original 

Sources,  The  Life  of  Godwin  (2  vols.,  1876),  by  C.  Kegan 
Paul,  contains  some  valuable  elucidations.  Many  parts  of 
the  career  of  Shelley  are  involved  in  deep  uncertainty,  and 
concerning  others  there  is  an  almost  hopeless  conflict  of 
testimony.  The  text  of  his  poems  is  singularly  uncertain, 
they  having  usually  been  printed  in  his  absence,  and  the 
judgment  of  the  world  upon  his  merits  as  a  man  and  as  a 
poet  is  still  conflicting.  Severely  judged  by  most  of  his 
contemporaries  in  both  respects,  the  current  of  opinion  is 
now  setting  strongly  in  the  opposite  direction  ;  he  is  styled 
"the  poet  of  poets,"  and  by  the  Swinburne  and  Rossetti 
school  of  critics,  now  in  the  ascendant  in  England,  is  re- 
garded as  the  greatest  English  poet  since  Shakspeare. 

Porter  C.  Bliss. 
Shell-Marl,  a  pulverulent  calcareous  deposit,  com- 
posed largely  or  exclusively  of  shells  of  fresh-water  and 
land  Mollusca,  found  accumulating  at  the  bottom  of  a  few 
lakes  (such  as  Milk  Pond,  Sussex  co.,  N.  J.),  more  com- 
monly beneath  peat  or  muck  in  marshes.  In  the  latter 
eases  the  marl  occupies  the  place  of  a  lake  that  has  been 
filled  up  and  obliterated,  chiefly  by  the  growth  of  vegeta- 
tion, and  has  been  formed  from  successive  generations  of 
shells  which  inhabited  the  water  or  the  immediate  shore. 
In  a  few  instances  marl  is  sufficiently  pure  to  be  used  for 
quicklime:  more  generally,  however,  it  contains  too  much 
earthy  matter  for  this  purpose,  but  is  a  very  valuable 
fertilizer,  as  which  it  is  largely  used.     J.  S.  Newberry. 
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Shell  Mound,  v.,  Marion  co.,  Tenn.  (Nicojack  P.O.), 
on  Tennessee  River,  at  the  base  of  Raccoon  Mountain,  on 
Nashville  Chattanooga  and  St.  Louis  R.  K..  is  the  site  of 
the  celebrated  Nicojack  (or  Nickajaok)  Cave,  said  to  extend 
15  miles  S.  E.  under  Raccoon  Mountain.  Daring  the  civil 
w;ir  it  was  one  of  the  chief  sources  which  supplied  saltpetre 
to  the  Confederate  armies. 

Shell  Rock,  p.-v.  and  tp.,  Butler  co.,  la.,  on  Bur- 
lington Cedar  Rapids  and  Minnesota  and  Iowa  Pacific 
R.  Rs.,  has  2  churches,  schools,  1  woollen  and  2  flouring 
mills,  and  1  newspaper.     P.  1142. 

Silas  White,  Ed  "  Enterprise." 

Shell  Rock,  p.-v.  and  tp.,  Freeborn  co.,  Minn.    P.  512. 

Shells,  in  artillery.     See  Projectile,  by  J.  G.  Butler. 

Shells,  in  natural  history.  See  CONCHOLOGY,  by  G.  W. 
Tryon,  Jr. 

Shclls'burg,  p.-V.,  Canton  tp.,  Benton  co.,  la.,  on  Bur- 
lington Cedar  Rapids  and  Minnesota  R.  R.,  has  1  weekly 
newspaper. 

Shelly's  Case,  a  celebrated  case  at  law  decided  in  the 
23d  year  of  Elizabeth  (1591),  and  reported  in  the  first  part 
of  Lord  Cokes  /i',/n>rtny  which  established  a  technical  dog- 
ma of  the  English  real-property  law.  long  known  as  "the 
rule  in  Shcjly's  case."  This  rule  is  stated  by  Mr.  Preston, 
a  very  eminent  legal  writer,  in  nearly  the  following  terms: 
When  a  person  takes  an  estate  of  freehold — that  is,  for  life 
— under  a  deed  or  will,  and  in  the  same  instrument  there 
is  a  limitation  by  way  of  remainder  (either  with  or  with- 
out the  interposition  of  another  estate)  to  his  heirs  or  to 
(he  heirs  of  his  body  as  a  class  of  persons,  the  limitation 
to  the  heirs  entitles  the  ancestor  to  the  whole  estate;  if  it 
be  to  the  heirs  of  his  body,  ho  takes  an  estate  in  fee  tail ; 
if  to  his  heirs  generally,  an  estate  in  fee  simple.  Perhaps 
no  reported  decision  has  been  more  discussed  and  com- 
mented upon,  or  more  frequently  referred  to  in  subsequent 
adjudications,  than  this.  The  rule  as  above  recited  has, 
however,  been  abolished  by  statute  in  New  York  and  in 
many  other  American  States,  and  in  pursuance  of  this  mod- 
ern legislation  the  ancestor  would  take  only  a  life  estate, 
while  his  heirs  would  take  the  fee  by  way  of  remainder, 
according  to  the  express  language  of  the  conveyance. 

John  Norton  Pomeroy. 

Sheloc'ta,  p.-v.,  Armstrong  tp.,  Indiana  co.,  Pa.  P.  113, 

Shel'tcr  Island,  p.-v.  and  tp..  Suffolk  co.,  N.  Y.  This 
island,  embracing  8000  acres,  is  in  Gardiner's  Bay,  near  tho 
E.  extremity  of  Long  Island  ;  was  originally  the  residence 
of  the  Manhassett  Indians;  was  sold  by  the  earl  of  Stir- 
ling to  citizens  of  Connecticut  Colony,  who  made  a  settle- 
ment here  as  a  part  of  Connecticut  in  1052.     P.  645. 

She  I 'ton  (Frederick  William),  LL.D.,  b.  at  Jamaica, 
L.  I.,  in  1814;  graduated  at  Princeton  I834j  was  ordained 
in  the  Protestant  Episcopal  Church  1847;  has  been  settled 
over  churches  at  Huntington,  L.  I.,  Fishkill-on-thc-IIud- 
son,  and  at  Montpelier,  Vt.,  since  ISM.  He  was  a  frequent 
contributor  to  the  Kiit<k<  rhuekii-  Mnijnzlui\  and  author  of 
'/V/f  Trollopiadf  or  Travelling  Gentleman  i"  America  (1837), 
Salander  and  the  Dragon  (1851),  Chryatatline  (1854),  The 
Rector  of  St.  Bardolp'h'a  (1853),  Up  tht  River  (1853),  and 
Peepa  from  the  Belfry  (1855). 

Shel'ton  (Thomas),  b.  in  England  about  1580;  made 
lite  earliest  English  translation  of  Don  Quixote  (London,  2 
vols,  ito,  1612—20),  which  was  "improved."  by  Capt  John 
Stevens  (if  vols.  8vo,  1 705—00 >  and  lias  been  largely  drawn 
upon  by  subsequent  translators.  Shelton  was  author  of 
.-I  Century  of  Simift  *  ( 1  t>  10)  and  of  a  work  on  Tftehyt/rttphi/. 
The  time  and  place  of  his  death  are  unknown. 

Shelton's,  tp.,  Pickens  co.,  s.  C.     P.  218. 

Shemakha,  town  of  Russia,  in  Transcaucasia,  on  the 
Pirsaghiit,  at  an  elevation  of  L'^.'U)  feet  above  the  sea.  It 
is  fortified,  and  has  large  and  well-storked  bazaar 8  and 
manufactures  of  silk  nnd  cotton  stuffs.  In  the  vicinity  is 
produced  much  wine  and  fruit.      P.  20,00(1. 

She  mi  tic.     See  Semitic. 

Shenniuio'uli,  a  famous  Confederate  war-steamer,  buill 
at  Glasgow  in  1863  by  a  London  company  for  the  China 
trade,  under  the  name  ot  tin-  Si sa  King,  and  transferred  to 

the   Confederate    government    in    L864,  wlnii    she  was   coo 
verted  into  a  war-vessel,  and  afterward  bore  the  name  of 
Shenandoah.    (For  her  cruise  see  Waddell,  James  Ini:- 
dbll,  who  was  her  commander.)  A.  II.  Stephens, 

Shenandoah)  county  of  X.  Virginia,  intersected  by 
N.  fork  of  Shenandoah  River,  consisting  of  a  portion  of 
the  fertile  "Valley  of  Virginia,"  between  ranges  of  the 
Blue  Ridge  and  Alleghany  mountains,  is  trai ersed  by  Har- 

Iier's  Kerry  and  Valley  branch  of  Baltimore  and  Ohio  and 
>y  Washington1  City  Virginia  Midland  and  QreUI  Southern 

K.  II.;    has   deposits   of  iron,   lead,   copper,    and    QOal,   and 


was  the  theatre  of  many  important  military  operations 
during  the  civil  war.  Staples,  wheat,  Indian  corn,  oats, 
hay,  butter,  and  wool.  Cap.  Woodstock.  Area,  about  600 
sq.  m.      P.  14,936. 

Shenandoah,  p.-v.,  (Irani  tp..  Page  co.,  la.,  on  Nish- 
nabatona  River  and  on  Nebraska  City  branch  of  Uurling- 
ton  and  Missouri  River  K.  R.,  has  1  weekly  newspaper  and 
a  thriving  trade. 

Shenandoah,  p.-b.,  Mahanoy  tp.,  Schuylkill  co..  Pa., 
on  Mahanoy  branch  of  Lehigh  Valley  R.  R.  and  Shenan- 
doah branch  of  Philadelphia  and  Reading  R.  II.,  is  an  im- 
portant centre  of  anthracite  coal-mining  and  trade,  and 
has  1  weekly  newspaper.     P.  2951. 

Shenandoah  Iron-Works,  p.-v.  and  tp.,  Page  co., 
Va.     P.  217o. 

Shenandoah  River  rises  in  Augusta  co.,  Va.,  and 
runs  N.  E.  along  the  Valley  of  Virginia,  W.  of  the  Blue 
Ridge.  At  Front  Royal  it  is  joined  by  its  N.  fork.  It  is 
about  170  miles  long,  and  for  1 10  miles  is  navigated  by 
bateaus.  It  joins  the  Potomac  at  Harper's  Ferry,  W.  Va. 
It  Hows  through  a  rich  and  picturesque  region,  and  affords 
great  water-power. 

Shenan'go,  tp.,  Lawrence  co.j  Pa.     P.  174$. 

Shenango,  tp.,  Mercer  co.,  Pa.,  includes  tho  large  vil- 
lage of  Greenville.     P.  2616. 

Shen'dy,  town  of  Nubia,  on  the  Nile,  in  lat.  16°  38' 
35"  N.,  was  formerly  a  place  of  great  commercial  import- 
ance, and,  although  it  has  declined,  large  quantities  of  corn, 
cattle,  and  manufactured  goods  aro  sold  at  its  weekly  mar- 
kets.    P.  10,000. 

Shell-See',  province  of  China,  bordering  E.  on  the 
Hoangho,  and  bounded  i\.  by  Mongolia,  comprises  an  area 
of  67,400  sq.  m.,  with  10,207,256  inhabitants.  It  is  moun- 
tainous, and  rich  in  iron,  gold,  porphyry,  jasper,  and  cop- 
per. Wheat,  millet,  rhubarb,  ginseng,  and  excellent  tim- 
ber are  produced.     Cap.  See-Sang-Foo. 

Shen'stone  (William),  b.  at  the  Leasowes,  near  Hales- 
Owen,  Shropshire,  England,  in  Nov.,  1714  :  studied  at  Pem- 
broke College,  Oxford,  and  passed  his  life  in  retirement  on 
his  hereditary  estate,  writing  elegies,  ballads,  odes,  and  pas- 
torals which  had  considerable  popularity.  The  poem  en- 
titled The  Schoolmistress  (1742)  is  the  only  one  now  re- 
membered, being  still  found  in  many  volumes  of  poetical 
selections.  D.  at  the  Leasowes  Feb.  11,  1763.  His  Works 
and  Letters  were  posthumously  collected  in  3  vols.  1764-09. 
An  edition  of  his  Forms,  edited  by  (Jillillan,  with  a  me- 
moir, appeared  at  Edinburgh  in  1854,  and  his  Eeaaya  on 
Men  <in<(  Manners  were  republished  at  London  in  1868. 

Shepard,  tp.,  Crawford  eo.,  Ark.     P.  335. 

Shepnrd  (Chahles  Upham),  M.  D.,  LL.D.,  b.  at  Little 
Compton,  R.  I.,  June  20,  1S04:  graduated  at  Amherst 
College  1S24;  studied  botany  and  mineralogy  at  Cam- 
bridge under  Nuttall;  taught  those  branches  at  Boston; 
was  for  two  years  assistant  in  the  laboratory  of  Prof.  Silli- 
maii  at  New  Haven,  and  for  one  year  lecturer  at  the  Brew- 
ster Scientific  Institute  at  New  Haven;  was  employed  on  a 
government  commission  to  investigate  the  methods  of 
sugar-culture  and  manufacture  in  the  Southern  States 
1832— 33  j  was  lecturer  on  natural  history  at  Yale  College 
1830-17  ;  associate  of  Br.  J.  G.  Percival  in  the  geological 
survey  of  Connecticut  1835;  professor  of  chemistry  and 
natural  history  at  Amherst  1845-52,  and  in  the  Medical 
College  at  Charleston,  S.  C,  1854-61;  afterward  became 
again  professor  of  natural  history  at  Amherst;  is  author 
of  a  Treatise  on  Mineralogy  ( 1832  ;  3d  ed*,  enlarged,  is;.;.), 
and  of  a.  Report  <><i  (!>•  t!<<-h"j>i  of  Connecticut  [l^'.'.T),  and 
has  contributed  many  papers  to  the  Transactions  of  scien- 
tific associations. —  His  son,  CHARLES  I'i'ii.vm  SHEPARD,  -In., 
M.  1>.,  b.  at  New  Haven  Oct.  I,  1S12:  prepared  for  college 

at     I'liillips    Academy.    \ndo\er.  Mass.;    graduated    at    Yale 

College  1st;;!,  and  in  medicine  at  Qottingen,  Germany,  I  si'.;, 
and  has  been  professor  of  chemistry  at  the  Medical  College 
of  Charleston,  S.  <'..  since  Oct.,  1867. 

Shepard  (Silas  E.),  1>.  O..  b-  at  New  Berlin,  X.  V..  in 
1801;    d.    at    Troy,    Pa.,  Oct    12.    1877;    began    to    preach    in 

Pennsylvania  when  nineteen  years  old,  and  was  in  active 

Service  OS  a  minister  till  his  death  ;  visited  Europe,  Egypt, 
and   Palestine  in    1857— 58,  and  was  one  of  the  founders  and 

editors  of  The  Christian  Quarterly,  Pics,  of  Hiram  Col- 
lege. <>.,  in  1867-68. 

Shepard  (Thomas),  b.  at  Towoester,  England,  Nov.  5, 
1605  :  graduated  M.  A.  at  Emanuel  Col  lege, Cambridge.  1627; 

became  a  preacher  at  Carlo's   Coin e,  Essex  ;  was  silt* 1  for 

nonconformity  in  L630,    He  emigrated  to  Massachusetts,  ar 

riving  at  Boston  Oct.  :i,  I  635 ;  succeeded  Hooker  as  pastor  of 
the  chinch  at  Cambridge  Feb.,  1 6S6;  was  influential  in  found- 
ing Harvard  College  at  that  place  the  same  year  ;  published 
,\nr  England* s  Lamentation  for  Old  England's  Errors  I  Lon- 
don, 1645),  The  Sound  Believer  (1645),  The  Clear  Snnshint 
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oftheOospel  breaking  forth  upon  the  fur/inns  in  Neu  England 
(London,  1648;  New  York,  1865),  Than* Sabbatic*  (16*9), 
and  other  theological  works;  married  as  his  second  wife  a 
daughter  of  his  predecessor,  Rev,  Thomas  Hooker,  after 
whose  death  ho  was  esteemed  the  most  learned  and  skilful 
exponent  of  Puritan  theology  in  New  England.  D.  at 
Cambridge  Aug.  25,  1649.  By  a  third  wife  he  was  ancestor 
of  Pie-.  John  Adams.  He  left  numerous  works  in  MS., 
Boine  of  which  were  published  in  England,  especially  Sub- 
fection  t->  Christ  (1652),  to  which  was  prefixed  a  Life  of 
Shepard  by  Samuel  Mather  and  William  Greenhill ;  The 
Parable  <■/'  the  Ten  Virgins  {l[t>lt></  and  Applied  (London, 
folio,  1660;  new  eds.  1889,  Aberdeen,  1838),  and  various 
collections  of  Sermons,  lie  left  an  Autobiography,  first 
printed  at  Cambridge  (1832)  for  the  "Shepard  Congre- 
gational Society."  A  collective  edition  of  his  Works  ap- 
peared at  Boston  (.'1  vols.,  1853),  with  a  Memoir  of  his  life 
and  character  by  Rev.  Dr.  Alger  of  Cambridge.  A  full 
memoir  by  Cotton  Mather  may  be  found  in  the  Magnolia 
Christ;  Americana,  and  another  in  the  Lives  of  the  Chief 
Fathers  <f  _\,jr  England. 

Shepard  (William),  b.  in  Massachusetts  Dee.  1,1737; 
Berved  through  the  French  war  as  captain  under  Sir  Jeffrey 
Amherst,  and  through  the  Revolutionary  war,  during  which 
he  participated  in  twenty-two  engagements:  became  a  far- 
mer at  Westfield,  Mass.,  and  was  brigadier-general  of  mili- 
tia when  in  1787  he  was  entrusted  with  the  defence  of  flic 
arsenal  at  Springfield  against  the  insurgents  led  by  Daniel 
Shays;  was  a  member  of  the  executive  council  178K-90 : 
became  major-general  of  militia;  was  member  of  Congress 
1797-1S03,  and  passed  his  later  years  in  great  poverty. 
D.  at  Westfield  Nov.  11.  1S17. 

Shep'herd,  tp.,  Jefferson  co.,  West  Va.     P.  1859. 

Shepherd  (Alexander  R.),  b.  at  Washington,  D.  C, 
Jan.  31,  1835;  was  apprenticed  to  a  carpenter  at  the  age 
of  ten  years,  and  to  a  plumber  at  the  age  of  seventeen; 
became  a  successful  business-man  in  the  plumbing  busi- 
ness ;  took  an  active  part  in  local  politics,  especially  in 
promoting  the  erection  of  the  District  of  Columbia  into  a 
Territory;  became  in  1870  president  of  the  Citizens'  Re- 
form Association,  and  in  1871  vice-president  of  the  board 
of  works,  in  which  capacity  he  was  largely  instrumental 
in  the  rapid  growth  and  adornment  of  the  city.  In  1873 
he  was  appointed  governor  of  the  District,  and  held  that 
office  until  the  form  of  government  was  changed. 

Shepherd  (Oliver  Lathrop),  b.  in  New  York  City 
about  1818;  graduated  at  West  Point  1840;  served  in  the 
Florida  war  1841-42,  on  the  Rio  Grande  frontier  1S46,  in 
the  Valley  of  Mexico  1847,  being  brevetted  captain  and 
major  of  infantry  for  gallantry  at  Churubusco  and  Chapul- 
tepec ;  took  part  in  campaigns  against  the  Indians  of  New 
Mexico  1850-57;  was  engaged  with  the  rank  of  brigadier- 
general  of  volunteers  in  the  campaigns  of  1861-62  in  Ten- 
nessee and  Mississippi ;  was  brevetted  colonel  U.  S.  A.  for 
gallantry  at  the  siege  of  Corinth  May  17,  1862,  and  briga- 
dier-general U.  S.  A.  for  services  at  Stone  River,  Mar.  13, 
1865;  retired  from  the  army  July  15,  1870. 

Shepherd  Kings.     See  Hyksos.  . 

Shepherd's  Dog,  a  name  applied  to  the  breeds  of 
domestic  dog  which  are  trained  to  assist  in  attending  the 
flocks  of  sheep.  Of  all  strains  of  shepherd's  dog,  the 
Scotch  colly  is  the  most  celebrated.  It  is  one  of  the  most 
sagacious  and  docile  of  dogs,  and  becomes  attached  to  a 
kind  master,  but  is  shy,  and  sometimes  tierce  to  strangers. 

Shep'herdstown,  p. -v.,  Wheeling  tp.,  Belmont  co., 
0.     P.  44. 

Shepherdstown,  p. -v.,  cap.  of  Jefferson  co.,  West 
Va.,  on  Potomac  River,  8  miles  W.  of  Harper's  Ferry,  con- 
tains 8  churches,  Shepherd's  College,  good  schools,  1  bank, 
a  large  paper-board  mill,  an  axe-handle  factory,  cement 
and  Hour  mills,  1  newspaper,  and  2  hotels.     P.  1389. 

.1.  II.  Zittle,  En.  "  Register." 

Shep'herdsville,  p. -v.,  cap.  of  Bullitt  co.,  Ky.,  on  E. 
fork  of  Salt  River,  and  on  Louisville  and  Nashville  and 
Great  Southern  R.  R.     P.  267. 

Shep'ley  (EtiierI,  LL.D.,b.  at  Groton.  Mass.,  Nov.  2, 
178'J;  graduated  at  Dartmouth  College  1811,  in  the  same 
class  with  Amos  Kendall.  Joel  Parker,  and  Daniel  Poor; 
became  a  lawyer  at  Saco,  and  subseqnently  at  Portland  : 
sat  in  the  Massachusetts  legislature  IM'.i,  and  in  the  Maine 
constitutional  convention  1820  :  was  I  .  S.  district  attorney 
for  Maine  1821-33  ;  O.  S.  Senator  1833-36  ;  became  a  jus- 
tice of  the  supreme  court  of  the  State  Sept.  23,  1836;  was 
chief-justice  1848-55;  published  26  volumes  of  Reports 
while  on  the  bench,  and  was  a  commissioner  to  prepare  the 
Revised  Statutes  of  Maine  (1857).     D.  Jan.  15,  1*77. 

Shepley  (George  P.),  son  of  the  preceding,  b.  at  Saco, 
Me.,  Jan.  1,  1.819;  graduated  at  Dartmouth  College  in 
1837,  and  at  Dana  Law  School,  Cambridge,  1839;  admitted 


to  the  bar  of  the  supreme  judicial  court,  Bangor,  Me., 
1840;  in  1844  removed  to  Portland;  was  appointed  U.  S. 
attorney  for  Maine  district  in  1848,  and  reappointed  in 
1853  and  1857,  subsequently  devoting  himself  exclusively 
to  a  very  extensive  and  general  practice  of  his  profession, 
in  the  course  of  which  he  was  called  upon  to  argue  several 
cases  of  great  importance  in  the  U.  S.  Supreme  Court, 
until  Sept.,  1861,  when  he  was  commissioned  colonel  of  the 
12th  Maine  Vols.;  commanded  a  brigade  in  Gen.  Butler's 
expedition  against  New  Orleam?,  and  on  the  occupation  of 
that  city  was  appointed  military  commandant  and  acting 
mayor,  and  assigned  to  the  command  of  the  defences  of 
New  Orleans,  and  charged  with  the  administration  of  civil 
affairs  in  the  citjf.  Shortly  after  he  was  commissioned 
brigadier-general  of  volunteers  by  Pres.  Lincoln,  who  ap- 
pointed him  military  governor  of  Louisiana  June  3,  1S62. 
In  1864  he  commanded  the  military  district  of  Virginia 
and  North  Carolina;  served  with  the  army  of  the  James 
1864-65;  entered  Richmond  with  the  25th  army  cops 
Apr.  3,  1865,  and  was  appointed  military  governor  of  that 
city.  Resuming  his  profession  at  the  close  of  the  war,  he 
declined  the  appointment  of  judge  of  the  supreme  court  of 
Maine,  but  in  1809  accepted  that  of  IT.  S.  circuit  judge  for 
the  first  judicial  circuit.  His  decisions  are  reported  in 
Sheplcy's  Circuit  Court  Reports.     D.  July  20,  1878. 

Shep'pard  (Jons  II.),  b.  at  Cirencester,  England,  Mar. 
17,  1789;  came  with  his  parents  to  Hallowell,  Me.,  1793; 
studied  at  Harvard;  was  admitted  to  the  bar  in  Maino 
1-810;  practised  law  at  "Wiscasset;  was  register  of  probate 
for  Lincoln  county  1S17-34  ;  settled  at  Boston,  Mass.,  1842; 
was  an  early  and  efficient  member  of  the  New  England 
Historic-Genealogical  Society,  and  its  librarian  1861-69; 
contributed  largely  to  the  Register  of  that  society  ;  pub- 
lished occasional  poems,  several  addresses  on  Masonic  and 
antiquarian  subjects,  and  a  Life  of  Commodore  Tucker 
(1868). 

Sher'bet  [Arab.,  a  "draught"],  an  Oriental  name  for 
various  drinks,  often  cooled  by  means  of  snow,  usually 
sweetened,  and  flavored  with  lemon-juice  and  various  fruit- 
syrups. 

Sher'born,  p. -v.  and  tp.,  Middlesex  co.,  Mass.,  on 
Mansfield  anil  Framingham  branch  of  Boston  Clinton  and 
Fitchburg  R.  R.  and  Milford  branch  of  Boston  and  Albany 
R.  R.,  is  noted  for  the  extensive  cultivation  of  apples,  cran- 
berries, and  the  basket  willow.  There  is  a  good  town-his- 
tory by  Abner  Morse  (Boston,  1856).     P.  1002. 

Sher'borne,  town  of  England,  county  of  Dorset,  on 
the  Irel,  has  some  silk-throwing  mills.     P.  5793. 

Sher'brooke,  county  of  Quebec,  Canada,  consisting 
of  the  townships  of  Ascot  and  Orford,  and  including  the 
important  town  of  Sherbrooke,  the  capital.  It  has  exten- 
sive water-power,  afforded  by  the  river  St.  Francis.  Cap. 
Sherbrooke.     P.  8516. 

Sherbrooke,  p. -v.,  cap.  of  Sherbrooke  eo.,  Quebec, 
Canada,  on  both  sides  of  the  river  Magog  and  on  Grand 
Trunk  Railway,  100  miles  E.  of  Montreal.  It  has  a  splen- 
did water-power,  an  extensive  trade,  3  weekly  newspapers, 
a  bank,  an  industrial  college,  and  manufactures  of  fine 
tweeds  and  many  other  goods.  It  is  the  most  important 
town  in  South-eastern  Canada.     P.  4432. 

Sherbrooke,  a  seaport  of  Guysborough  Co.,  N.  S.,  at 
the  head  of  navigation  of  the  beautiful  St.  Mary's  River, 
12  miles  from  its  mouth.  Shipbuilding,  the  lumber-trade, 
gold-mining,  and  quartz-milling  are  carried  on.  P.  about 
500. 

Sher'burne,  county  of  Central  Minnesota,  on  the  Mis- 
sissippi, intersected  by  Elk  and  Rum  rivers,  and  traversed 
by  a  branch  of  St.  Paul  and  Pacific  R.  R.,  is  dotted  with 
numerous  small  lakes,  and  has  a  diversified  surface  and  a 
productive  soil.  Staples,  wheat,  Indian  corn,  oats,  pota- 
toes, hay,  and  butter.  Cap.  Elk  River.  Area,  445  sq.  m. 
P.  2050. 

Sherburne,  tp.,  Fleming  co.,  Ky.     P.  158. 

Sherburne,  p.-tp.,  Chenango  co.,  N.  Y.,  on  Utica 
branch  of  Delaware  Lackawanna  and  AVestern  R.  R.,  40 
miles  S.  W.  of  Utica,  has  5  churches,  an  academy,  1  bank, 
1  newspaper,  a  woollen-mill,  1  steam  flouring-mill,  several 
butter  and  cheese  factories,  2  hotels,  and  1  sash,  door,  and 
blind  factorv.     P.  2927. 

Thojias  Randall,  En.  "Sherburne  News." 

Sherburne,  p. -v.  and  tp.,  Rutland  co.,  Vt.     P.  462. 

Sheridan,  county  of  Central  Dakota,  watered  by  af- 
fluents of  Cheyenne  and  Mouse  rivers,  contains  several 
lakes.  The  Plateau  du  Coteau  du  Missouri  embraces  the 
W.  part.     It  is  still  unorganized.     Area,  about  1750  sq.  m. 

Sheridan,  county  of  N.  W.  Kansas,  on  Solomon  and 
Saline  rivers,  consists  of  rolling  prairies  •ell  adapted  to 
pasturage ;  is  still  unorganized.     Area,  about  900  sq.  m. 
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Sheridan,  p.-v.,  cap.  of  Grant  co.,  Ark. 

Sheridan,  tp.,  Logan  co.,  111.     P.  1002. 

Sheridan,  tp.,  Carroll  co.,  la.     P.  472. 

Sheridan,  tp..  Poweshiek  co.,  la.     P.  558. 

Sheridan,  tp.,  Scott  co.,  la.     P.  1222. 

Sheridan,  tp.,  Cherokee  co.,  Kan.     P.  1149. 

Sheridan,  tp.,  Crawford  co.,  Kan.     P.  1042. 

Sheridan,  tp.,  Linn  co.,  Kan.     P.  828. 

Sheridan,  tp.,  Ottawa  co.,  Kan.     P.  798. 

Sheridan,  tp.,  Calhoun  co.,  Mich.     P.  1619. 

Sheridan,  tp.,  Clare  CO.,  Mich.     P.  87. 

Sheridan,  tp.,  Huron  co.,  Mich.     P.  158. 

Sheridan,  tp.,  Mecosta  co.,  Mich.     P.  134. 

Sheridan,  tp.,  Newaygo  co.,  Mich.     P.  458. 

Sheridan,  tp.,  Redwood  co.,  Minn.     P.  111. 

Sheridan,  tp.,  Daviess  co..  Mo.     P.  923. 

Sheridan,  tp.,  Washington  co.,  Neb.     P.  260. 

Sheridan,  p.-v.  and  tp.,  Chautauqua  co.,  N.  Y.,  on 
Eric  and  Luke  Shore  and  Michigan  Southern  R.  Us.  P. 
168(5. 

Sheridan,  tp.,  Colleton  co.,  P.  C.     V.  1121. 

Sheridan,  tp.,  Calhoun  co.,  West  Va.     P.  589. 

Sheridan,  tp.,  Lewis  co.,  West  Va.     P.  2320. 

Sheridan,  tp.,  Lincoln  co.,  West  Va.     P.  949. 

Sheridan,  tp.,  Dunn  co.,  Wis.     P.  117. 

Sheridan  (Frances  Chamberlaine),  b.  in  Ireland 
in  1724;  wrote  at  the  age  of  fifteen  a  romance,  Eugenia  and 
Ad>  luitlv,  which  w:i.-i  dramatized  by  her  daughter  long  after- 
ward, and  successfully  acted  at  Dublin  ;  made  the  acquaint- 
ance of  Sheridan,  the  theatrical  manager,  during  the  con- 
troversies in  which  he  was  involved,  by  the  publication  of 
a  pamphlet  in  his  favor;  married  him  about  1 74  S ;  wrote 
two  popular  novels,  Sidney  Biddulph  (3  vols.,  1761)  and 
JSfourmahad  (1788),  and  two  comedies,  The  Discovery  (1763) 
and  Tke  Dupe  (1764),  and  left  an  unpublished  play.  The 
Trip  to  Bath,  which  was  of  great  use  to  her  son  in  the  prepa- 
ration of  his  comedy,  Tke  Rivals.  D.  in  Blois,  France, 
Sept.,  1766. 

Sheridan  (Philip  Henry),  b.  in  Somerset,  Perry  co., 
O.,  Mar.  6, 1S31 ;  was  graduated  from  the  U.S.  Military  Acad- 
emy, and  assigned  to  the  1st  Infantry  as  brevet  second  lieu- 
tenant July  1,  1853.  After  a  brief  term  in  barracks  he  was 
ordered  to  Texas;  transferred  to  the  Pacific  coast  in  1855, 
serving  in  Washington  and  Oregon  Territories  until  the 
fall  of  1861,  at  whiofa  date  he  was  captain  in  the  13th  In- 
fantry. Recalled  to  the  "  States,"  he  was  in  December  as- 
signed to  the  army  of  S.  \V .  Missouri  as  chief  quarter- 
master. After  the  battle  of  Pea  Ridge  (  Mar.,  L862  )  he  was 
relieved,  and  in  the  Corinth  campaign  accompanied  Gen. 
Halleck  as  quartermaster  until  May  25.  On  this  date  he 
was  appointed  colonel  of  the  2d  Michigan  Cavalry;  three 
days  later  was  oft"  on  a  raid  to  Booneville,  and  May  30  in 
pursuit  of  the  enemy  retreating  from  Corinth.  On  the  1st 
of  July,  in  command  of  a  cavalry  brigade,  he  defeated  a 
superior  cavalry  force  at  Booneville,  and  was  commissioned 
brigadier-general  of  volunteers  from  that  date.  Transferred 
to  the  Army  of  the  Ohio,  he  commanded  a  division  at  the 
battle  of  Perryvillc  (Oct.  K),  where  "  he  held  the  key  of  our 
position,  and  used  the  point  to  its  utmost  advantage."  At 
the  battle  of  MuftPREESBOKO'  (Dec.  31)  (which  see)  Sheri- 
dan's division  held  the  left  of  the  right  wing.  An  attack 
on  his  front  had  been  met  ami  the  enemy  dri\  en  back,  when 
by  the  giving  way  of  the  two  divisions  on  his  right  his 
flank  became  exposed  to  the  advancing  foe.  Hastily  form- 
ing a  new  line  under  cover  of  a  charge,  he  made  a  brave 
resistance  for  an  hour,  when  he  was  again  compelled  to 
take  up  a  new  line,  this  time  connecting  with  Negley  of 
the  centre  wing,  tin-  two  divisions  repulsing  three  desperate 
assaults  by  four  divisions  of  the  enemy,  when,  Sheridan's 
ammunition  giving  out.  he  ordered  a  bayonet  charge  and 
Withdrew  his  line-  from  the  Bold.  Hut  by  his  obstinate  re- 
sistance priceless  time  had  been  gained  for  Roseorans  to 
make  his  new  dispositions.  In  due  time  Sheridan's  com- 
mission   as    major  general   of  volunteers   followed,  to   date 

from  this  battle.  Wiih  the  exception  of  skirmishes  with  For- 
rest and  Vim  Dom,  not  much  occurred  until  late  in  .lime, 
1863,  when  Roseorans  advanced  against  Bragg,  who  fell 
baok  into  Georgia.  The  battle  of  Chiokamauga  t<>oU  place 
Sept.  19  20,  whi'i'e  Sheridan  fought  with  great  gallantry, 
rescuing  his  di\  ieion  from  a  peri  inns  position.  Grant  super- 
seded Roseorans  in  October,  and  on  Noi .  24  -25  was  fought 

the    battle    of  Chattanooga,  where,    on    the    25th,   Sheridan, 

by  his  fearless  assault  at  tin-  head  of  his  division  upon  the 
centre  of  the  enemy's  lines  on  Missionary  Ridge,  gained 

additional  ami  merited  renown.     The  march  to  Kuo.wille, 


where  Burnsidc  was  besieged,  next  followed.  Upon  Grant's 
promotion  to  be  lieutenant-general  (Mar.,  1864)  he  applied 
for  the  transfer  of  Sheridan  to  the  East,  and  appointed 
him  chief  of  cavalry  of  the  Army  of  the  Potomac.  In 
the  campaign  of  1864  the  cavalry  covered  the  front  and 
flanks  of  the  infantry  through  the  battle.-  of  the  Wilder- 
ness until  May  S,  when  the  greater  part  of  it  was  with- 
drawn, and  next  morning  Sheridan  started  on  a  raid 
against  the  enemy's  lines  «,t  communication  with  llich- 
mond.  On  the  25th  he  rejoined  the  army,  hat  rag  destroyed 
the  depots,  trains,  and  track  at  Beavor  Dam  and  Ashland 
stations,  liberated  101)  of  our  men,  and  defeated  the  ene- 
my's cavalry  at  fellow  Tavern,  where  their  best  cavalry 
leader,  J.  E.  II.  Stuart,  was  moitaih  wounded.  The  outer 
line  of  works  around  Richmond  was  taken,  but  the  Becond 
line  was  too  strong  to  be  carried  by  assault  ;  and  crossing 
the  Chiokahominy  at  Meadow  Bridge,  James  River  was 
reached  May  11.  thence  by  White  House  and  Hanover 
Court-house  back  to  the  army.  This  raid  drew  off  nearly 
all  the  enemy's  cavalry,  making  the  guarding  of  Grant's 
trains  an  easy  matter.  Resuming  the  advance,  the  battle 
of  llawes's  Shop  was  fought  May  28,  and  Cold  Harbor  oc- 
cupied on  the  31  st,  and  held  until  the  arrival  of  the  in- 
fantry. On  June  7,  Sheridan  with  two  divisions  started 
around  the  left  of  Lee's  army  to  destroy  the  Virginia 
Central  It.  R.  in  rear,  which  accomplished,  the  Fredericks- 
burg road  was  struck  at  Chesterfield,  thence  again  striking 
the  Virginia  Central  at  Trevilian's,  whore  he  routed  Wade 
Hampton  (June  11),  and  next  day  hoc  up  the  road  nearly 
to  Louisa  Court-house,  when,  advancing  toward  Gordons- 
ville,  an  indecisive  engagement  took  place;  not  hear- 
ing from  Hunter,  who  was  to  meet  him  here,  he  withdrew, 
rejoining  the  army  June  19.  On  Aug.  7  the  Middle  de- 
partment and  departments  of  West  Virginia,  Washington, 
and  Susquehanna  were  constituted  "the  Middle  military 
division,"  and  Sheridan  assigned  to  command  of  the  same. 
Numerous  severe  cavalry  skirmishes  occurred  during  Au- 
gust and  early  in  September,  but  no  general  engagement, 
although  tin1  two  armies  lay  in  such  position  -the  encm) 
under  (Jen.  Early  on  the  W.  bank  of  Opequan  Creek,  cov- 
ering Winchester,  and  Sheridan  in  front  of  Berryvillc — that 
either  could  bring  on  a  battle  at  will.  Defeat  to  Sheridan, 
however,  would  expose  Maryland  and  Pennsylvania  to  in- 
vasion. But  the  imperative  necessity  of  ha\  rag  the  unob- 
structed use  of  the  Baltimore  and  Ohio  R.  R.  ami  the  Chesa- 
peake and  Ohio  Canal,  among  other  reasons  led  Grant  to  take 
the  initiative;  but  before  giving  orders  to  attack  he  visited 
Sheridan  (Sept.  10),  the  latter  expressing  such  confidence 
of  success  that  Grant  gave  him  but  two  words  of  instruc- 
tion :  "  Go  in  !"  Three  days  later  he  attacked  Early  at  the 
crossing  of  the  Opequan,  and  after  a  vigorous  battle  routed 
the  enemy  and  captured  3000  prisoners  and  5  guns.  Early 
rallied  his  army  at  the  strong  position  of  Fisher's  Hill, 
where,  on  the  22d,  he  was  again  defeated,  with  heavy  loss, 
and  pursued  to  the  mountains.  Sheridan  devastated  the 
Valley  on  his  return,  rendering  it  untenable  tor  an  enemy's 
army.  He  was  now  (Sept.  20)  appointed  a  brigadier-gen- 
eral in  the  regular  army.  On  Oct.  19,  Early,  after  surpris- 
ing our  army  in  the  morning,  was  disastrously  defeated. 
(See  Ckdar  Cheek.)  The  thanks  of  Congress  were  be- 
stowed upon  Sheridan  and  his  army,  and  Nov.  8  he  was 
appointed  major-general  in  the  regular  army.  On  Feb. 
27,  1865,  starting  out  with  10,000  cavalry,  he  destroyed  the 
Virginia  Central  R.  R.,  the  James  River  Canal,  and  immense 
quantities  of  supplies,  ami  defeated  Early  again  at  Waynes- 
boro', rejoining  Grant  before  Petersburg  Mar.  L'7.  Sheri- 
dan had  now  a  force  of  aboul  9000,  and  in  subsequent 
operations  was  under  the  immediate  orders  of  Gen.  Grant. 
He  commanded  at  the  battle  of  Five  Forks  (which  see), 
and  displayed  great  generalship.  This  decisive  battle 
compelled  Lee  to  c\;icuale  Petersburg.  Sheridan,  pursu- 
ing, struck  the  flying  army  at  Sailor's  Creek,  capturing  10 
guns  and  -100  wagons,  and  detaining  him  until  the  0th 
OOrpB  could  come  up,  when  a  combined  attack  resulted  in 
the  capture  of  upward  of  6000  prisoners.  On  the  Mb  four 
supply -trains  were  c;i|itured  at  Appomattox  Station,  ami 
at  Appomattox  Court-hoUBe  the  advance  of  Lee's  army 
was  resisted  until  dark.  On  the  morning  of  the  'Jth  the 
enemy  endeavored  to  lircak  through  his  dismounted  com- 
mand, but  abandoned  the  attempt  when  Sheridan,  moving 
aside,  disclosed  the  infantry  behind.  Mounting  his  men, 
Sheridan  was  about  to  charge  when  i he  w hite  Bog  betoken- 
ing surrender  was  displayed  in  his  front.  In  June,  1865, 
he  was  placed  in  command  of  llie  military  division  of  the 
South-west,  of  that  Of  the  G  u  If  m  July,  of  the  department 

o|  the  Gulf  Aug.,  L 866,  and  of  the  fifth  military  district 
(  Louisiana  and  Texas)  .Mar.,   L867.      In  Sept.,  iSli?,  he  was 

transferred  to  the  department  of  the  Missouri,  continuing 

in  command  until  .Mar.  1.  Im'i'.i,  when  he  wa>  promoted  to 

bo   lieutenant-general,    and    assigned    to    command    of    the 

division  of  the  Missouri,  head-quarters  at  Chicago.     Dur- 


232 


SHERIDAN— SHERLOCK. 


ing  the  political  disturbances  in  Louisiana  in  1875,  Gen. 
Sheridan  was  sent  to  New  Orleans,  returning  to  Chicago 
on  quiet  being  reel  G.  C.  Simmons. 

Sheridan  |  Richard  Brinslf.y  Butler),  son  of  Thomas 
and  Prances,  b.  in  Dublin,  Ireland,  in  Sept.,  1751;  edu- 
cate I  at  Harrow  School,  where  he  made  some  poetical 
translations  from  the  Greek ;  married,  in  1773,  Misa  Linley, 
•ated  inger  at  Bath;  undertook  the  study  of  law  at 
th,'  Middle  \  ■■  nple,  but  with  little  assiduity,  and  was  never 
called  to  the  bar;  produced  his  comedies  of  The  Rivals, 
ted  from  his  mother's  Trip  t<>  Hath,  with  great  success 
at  Covent  Garden  Jan.,  1770:  The  Duenna,  Nov.  21,  the 
latter  having  a  rim  of  seventy-five  nights;  became  pur- 
chaser of  Qarrick's  share  in  the  patent  of  Drury  Lane  The- 
atre June,  1776;  brought  out  A  Trip  to  Scarborough  Feb. 
24,  and  The  School  for  Scandal,  his  most  celebrated  comedy, 
May  8,  (777;  produced  his  farce,  Th,  Critic,  1779;  became 
a  prominent  member  of  the  circle  of  wits  which  surrounded 
Charles  James  Fox,  by  whose  influence  he  was  chosen  to 
Parliament  for  Stafford  1780  j  proved  by  his  eloquence  a 
useful  auxiliary  to  the  great  Whig  leader;  was  under-sec- 
retary  of  state  1782,  and  secretary  of  the  treasury  1783; 
won  a  dazzling  reputation  as  an  orator  by  his  two  "  Be- 
gum "  Bpeeches  against  Warren  Hastings — one  in  the  House 
of  Commons  l-\b.  7,  17*7,  the  other  in  Westminster  Hall 
June.  1788;  wrote  adaptations  of  Kotzebue's  plays  The 
Stranger  and  Pizarro  (1798);  became  treasurer  of  the  navy 
and  privy  councillor  1  Sl)»> ;  lost  heavily  by  the  burning  of 
Drury  Lane  Theatre  1809;  fell  into  habits  of  dissipation 
and  extravagance,  and  was  constantly  molested  in  his  later 
years  by  numerous  creditors.  D.  in  London  July  7,  1S16. 
His  Life  was  written  by  Thomas  Moore  (1825),  and  his 
complete  Works  have  passed  through  many  editions. 

Sheridan  (Thomas),  I>.  D.,  b.  in  county  Cavan,  Ireland, 
about  1684;  educated  at  Trinity  College,  Dublin;  took 
orders  in  the  Church  of  England  ;  opened  a  classical  school 
at  Dublin  ;  was  appointed  chaplain  to  the  lord  lieutenant; 
became  intimate  with  Dean  Swift,  through  whose  influence 
he  obtained  an  ecclesiastical  living  in  the  county  of  Cork  : 
was  subse  [uently  master  of  the  free  school  at  Cavan;  was 
note  1  for  wit  and  extravagance,  being  generally  in  pecuni- 
ary distress;  published  a  prose  translation  of  Persius  and 
a  metrical  one  of  Sophocles'  PhUoctefes.  D.  at  Dublin  Sept. 
10,  17;'.*.  Many  of  his  letters  are  included  in  Swift's  Mis- 
cellani 

Sheridan  (Thomas),  son  of  the  preceding, b.  in  1721  at 
Quilea.  near  Dublin,  Ireland  (the  residence  of  Dean  Swift) ; 
educated  in  his  father's  school,  also  at  Westminster  School 
and  at  Trinity  College,  Dublin;  became  an  actor  174.'); 
played  tragedy  at  Covent  Garden  Theatre  1744  and  at  Drury 
Lane  1745;  was  by  some  considered  a  rival  of  Garrick; 
was  manager  of  the  Dublin  theatre  1746-55:  was  ruined 
by  a  riot  which  took  its  origin  in  his  proceedings  as  man- 
ager ;  withdrew  temporarily  from  the  stage  ;  became  a  suc- 
cessful  teacher  of  elocution  at  London,  Oxford,  and  Cam- 
bridge, and  in  Scotland  and  Ireland  ;  returned  to  the  stage 
]  760  :  was  pensioned  by  George  III. ;  was  manager  of  Drury 
Lane  1770-7U ;  published  several  works  on  elocution  ;  ed- 
ited the  works  of  Swift  |  1  78 1),  and  wrote  his  Life,  and  was 
author  of  a  General  Dictionary  of  the  English  Language 
( 1  780),  of  considerable  phonetic  value.  D.  at  Margate  Aug. 
14,  1788. 

Sher'iff.  The  sheriff  is  one  of  the  most  ancient  and 
honorable  officers  known  to  the  English  law.  Under  the 
earliest  Saxon  commonwealths  each  shire  (scyre)  or  modern 
county  was  presided  over  by  a  high  dignitary  called  the 
ealdorman.  A  portion  of  his  functions  were  performed  by 
his  gerefa,  or  deputy.  From  the  Saxon  title  scyre-gerefa, 
gradually  corrupted  into  shire-reeve,  was  derived  the  Eng- 
lish "sheriff."  In  the  several  States  of  the  U.  S.  the 
sheriff  is  the  thief  administrative  officer  of  each  county, 
representing  and  a  :ting  for  the  executive  department  of  the 
State  go\  eminent — in  England  representing  the  Crown — in 
all  mattei  a  pertaining  to  the  execution  and  enforcement  of 
the  law.  whether  civil  or  criminal.  He  is  ex-officio  the  ad- 
ministrative organ  of  all  the  superior  courts  sitting  within 
his  county,  charged  with  the  duty  of  carrying  into  effect 
their  judgments  and  orders.  He  is  wholly  a  State  official, 
an  1  has  mver  been  incorporated  into  the  executive  branch 
of  the  i*.  S.  government. 

flow  Chosen. — In  England  the  Bheriffe  of  all  the  counties, 
with  a  very  few  exceptions,  are  appointed  by  the  Crown 
from  persons  nominated  by  the  lord  chancellor  and  the 
judges  of  [he  superior  law-courts.  The  selection  of  sheriffs 
for  Middlesex  county  ie  vested  in  die  city  of  London,  and 
in  one  or  two  other  counties  the  office  is  hereditary  in  par- 
ticular families.  Tn  the  great  majority  of  the  American 
States  the  sheriff  is  elected  by  popular  vote  in  each  county 
for  a  fixed  term  of  office,  generally  three  years,  and  the  same 
person  is  often  prohibited  by  statute  from  holding  the  office 


during  two  successive  terms.  In  a  few  States  the  ancient 
practice  of  appointment  by  the  governor  is  still  retained. 
The  sheriff  himself  appoints  his  under-sheriffs  and  deputies, 
who  may  perform  in  his  name  all  acts  which  are  purely  ad- 
ministrative in  their  nature,  but  not  those  which  are  judicial. 
They  are  in  all  respects  his  agents;  their  acts  are  his  acts ; 
he  is  responsible  for  all  their  defaults  done  under  color  of 
office,  even  when  wilful  and  intentional  trespasses  or  vio- 
lations of  law.  To  protect  himself  he  can  take  from  them 
bonds  with  sureties  for  their  good  behavior. 

His  Functions. — The  sheriff  is  the  highest  peace-officer 
of  his  county.  As  such  he  is  empowered  and  bound  to  re- 
strain all  breaches  of  the  peace,  to  apprehend  the  offenders, 
to  pursue  and  arrest  all  criminals,  tu  put  down  riots,  to  de- 
fend the  jail,  which  is  under  his  charge,  and  to  do  all  other 
similar  acts  by  which  the  good  order  of  the  community 
shall  be  maintained.  To  this  end  lie  may  if  necessary  sum- 
mon to  his  aid  the  ''power  of  the  county."  {Sec  Posse 
Comitates.)  As  the  executive  organ  of  the  courts,  he  ar- 
rests and  imprisons  persons  charged  with  crime,  takes  bail 
when  ordered,  and  carries  into  effect  the  sentences  when 
pronounced,  either  by  conducting  the  convicts  to  the  prison 
or  by  capitally  executing  them,  as  the  case  may  be.  He 
may  also  serve  all  civil  process  by  which  actions  are  com- 
menced, unless  he  is  a  party,  when  the  service  is  to  be 
made  by  the  coroner;  he  also  executes  mesne  process  by 
levying  attachments,  seizing  and  taking  into  his  custody, 
when  necessary,  the  property  attached,  and  by  making  ar- 
rests of  defendants  and  holding  them  to  bail.  Executions 
upon  judgments,  either  against  the  debtor's  property  or 
his  body,  arc  issued  to  him,  and  he  enforces  them  by  seiz- 
ing and  selling  the  property  or  by  arresting  the  person  and 
committing  him  to  the  jail.  In  performing  this  branch 
of  his  duty  the  sheriff  is  necessarily  exposed  to  great  lia- 
bilities. If  under  an  execution  against  A  he  levies  upon 
property  belonging  to  B,  he  is  a  trespasser,  he  is  not  pro- 
tected by  the  process,  and  he  is  responsible  to  Bin  damages 
for  the  conversion.  To  protect  himself  against  such  lia- 
bility, he  may  in  cases  of  doubt  demand  from  the  creditor 
a  bond  of  indemnity.  On  the  other  hand,  he  is  exposed 
to  a  similar  liability  from  the  opposite  direction.  If  he 
neglects  to  collect  the  execution  when  there  is  property  of 
the  debtor  subject  to  be  seized  thereon,  an  action  will  lie 
against  him  at  the  suit  of  the  creditor,  and  a  judgment  may 
be  recovered  therein  for  the  damages  sustained  through  his 
negligence.  In  executing  criminal  process  the  sheriff*  may 
break  open  the  outer  door  of  any  dwelling-house  or  other 
building,  but  in  executing  civil  process  he  cannot  force  an 
entrance  into  a  dwelling-house,  although  when  once  ad- 
mitted he  may  break  an  interior  door;  and  he  may  break 
the  outer  doors  of  buildings  which  are  not  dwellings.  He 
also  summons  and  returns  the  juries  for  all  the  superior 
courts  within  his  county.  The  jail  of  the  county  is  under 
his  charge,  the  jailer  being  officially  his  deputy;  and  he 
becomes  liable  for  the  escape  of  imprisoned  debtors  who 
have  been  enlarged  from  confinement  and  placed  upon  the 
jail-limits.  At  the  common  law  the  sheriff  had  extensive 
judicial  powers;  these  have  been  taken  from  him  in  the 
U.S.,  and  his  judicial  functions  have  been  restricted  to  the 
assessment  of  damages,  with  the  aid  of  a  jury,  in  certain 
classes  of  actions,  generally  for  torts,  in  which  the  de- 
fendants have  made  default,  and  which  are  sent  to  him  for 
that  purpose  by  the  court.  The  powers  of  the  sheriff,  of 
which  the  foregoing  is  an  outline,  are  with  a  few  formal 
exceptions  limited  to  the  territorial  jurisdiction  of  his 
county.  His  compensation  consists  in  fees  which  are  regu- 
lated by  statute.  John  .Norton  Pomeroy. 

Sher'lock  (Thomas),  I) .  D..  son  of  Dean  William,  b.  in 
London,  England,  in  1678;  educated  at  Eton:  graduated 
at  Catharine  Hall,  Cambridge,  1697,  of  which  he  became 
master  1714;  was  master  of  the  Temple  forty-nine  years 
(1704-53);  was  made  a  prebendary  of  London  1713,  vice- 
chancellor  of  Cambridge  1714,  dean  of  Chichester  Not., 
1715,  prebendary  of  Norwich  1710.  bishop  of  Bangor  Feb. 
4.  1728,  of  Salisbury  1734,  and  of  London  1748,  having  de- 
clined in  1717  the  archbishopric  of  Canterbury.  He  took 
an  active  part  in  the  Uangorian  controversy  in  opposition 
to  Dr.  Hoadley  (1716),  wrote  several  controversial  works 
on  Christian  evidences,  of  which  the  most  celebrated  were 
The  Use  and  Intent  of  Prophecy  (1720)  and  Tryal  of  the 
Witnessi  s  of  tin  Resurrection  <-t  Jt  bus  ( I  ?29 1,  and  published 
4  vols,  of  his  Discourses  at  the  Temple  Church  (1754-58), 
which  gained  him  a  high  reputation  as  a  pulpit-orator.  D. 
at  London  July  IS,  1761.  His  Worto  were  edited  by  T.  S. 
Hughes,  D.  D.*(  London,  5  vols.,  1830). 

Sherlock  (William),  D.  D.,  b.  in  Southwark,  London, 
England,  about  1641;  educated  at  Eton;  graduated  at 
Peterhouse,  Cambridge.  H>60  ;  took  orders  in  the  Church 
of  England;  became  rector  of  St.  George's,  London,  1669, 

prebendary  of  St.  Paul's  1081,  master  of  the  Temple  16S4, 
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and  dean  of  St.  Paul's  1C91,  in  which  year  he  at  first  re- 
fused to  take  the  oaths  of  allegiance  to  William  and  Mary, 
but  subsequently  took  them:  published  a  pamphlet  in 
justification  of  his  course,  The  Case  of  Allegiance  Due  to 
Sovereign  Powers  Stated  (1691),  which  caused  a  great  sen- 
sation and  elicited  vast  numbers  of  replies.  D.  at  Hamp- 
6tead  June  19,  1707.  Author  of  above  sixty  publications, 
chiefly  theological  and  controversial,  of  which  the  Vimlirn- 
Hon  of  ili'  Doctrine  of  the  Trinity  (1690),  directed  against 
Dr.  South,  is  the  only  one  now  read. 

Sher'man,  county  of  N.  W.  Kansas,  adjoining  Colorado, 
drained  by  affluents  of  Republican  River,  consists  of  rolling 
prairies,  and  is  still  unorganized.     Area,  about  900  sq.  m. 

Sherman,  county  of  Central  Nebraska,  intersected  by 
Loup  fork  of  Nebraska  River,  consists  chiefly  of  prairie. 
Cap.  Loup  City.     Area,  576  sq.  m. 

Sherman,  tp.,  Johnson  co.,  Ark.     P.  107. 

Sherman,  p. -v.  and  tp.,  Fairfield  co.,  Conn.,  on  Housa- 
tonic  River.     P.  846. 

Sherman,  tp.,  Calhoun  co.,  111.     P.  545. 

Sherman,  tp.,  Mason  co.,  111.     P.  590. 

Sherman,  tp.,  Hardin  co.,  la.     P.  77. 

Sherman,  tp.,  Jasper  co.,  la.     P.  1007. 

Sherman,  tp.,  Monona  co.,  la.     P.  196. 

Sherman,  tp.,  Montgomery  co.,  la.     P.  295. 

Sherman,  tp.,  Story  co..  la.     P.  420. 

Sherman,  tp.,  Clay  co.,  Kan.     P.  952. 

Sherman,  tp.,  Crawford  co.,  Kan.     P.  567. 

Sherman,  tp.,  Dickinson  co.,  Kan.     P.  177. 

Sherman,  tp.,  Leavenworth  co.,  Kan.     P.  S34. 

Sherman,  p. -v.  and  tp.,  Aroostook  co..  Me.     P.  701. 

Sherman,  tp.,  Huron  co.,  Mich.     P.  385. 

Sherman,  tp.,  Isabella  co.,  Mich.     P.  134. 

Sherman,  tp.,  Keweenaw  co.,  Mich.     P.  929. 

Sherman,  tp.,  Mason  co.,  Mich.     P.  152. 

Sherman,  tp.,  Newaygo  co.,  Mich.     P.  382. 

Sherman,  tp.,  Osceola  co.,  Mich.     P.  116. 

Sherman,  tp.,  St.  Joseph  co.,  Mich.     P.  1160. 

Sherman,  p. -v.,  cap.  of  Wexford  co.,  Mich.,  on  Manistee 
River. 

Sherman,  tp.,  Redwood  co.,  Minn.     P.  67. 

Sherman,  tp.,  Wabashaw  co.,  Minn.     P.  740. 

Sherman,  tp.,  De  Kalb  co.,  Mo.     P.  1116. 

Sherman,  tp.,  Putnam  co.,  Mo.     P.  987. 

Sherman,  p.-v.  and  tp.,  Chautauqua  co.,  N.  Y.,  on 
French  Creek  and  on  Buffalo  Corry  and  Pittsburg  R.  R. 
P.  of  v.  610;  of  tp.  1470. 

Sherman,  tp.,  Huron  co.,  O.     P.  1260. 

Sherman,  tp.,  Darlington  co.,  S.  C.     P.  1385. 

Sherman,  p.-v.,  cap,  of  Grayson  co.,  Tex.,  at  intersec- 
tion of  Houston  and  Texas  Central  with  the  N.  line  of 
Texas  and  Pacific  R.  R.,  is  a  trade-centre  for  a  cotton  and 
agricultural  district.     P.  1 138. 

Sherman,  tp.,  Boone  co.,  West  Va.     P.  878. 

Sherman,  tp.,  Calhoun  co.,  West  Va.     P.  640. 

Sherman,  tp.,  Hampshire  co.,  West  Va.     P.  1089. 

Sherman,  tp.,  Dunn  co.,  Wis.     P.  305. 

Sherman,  tp.,  Sheboygan  co..  Wis.     P.  1664. 

Sherman,  p.-v.,  Albany  CO.,  Wyoming  Terr.,  on  Union 
Paoific  R.  R.j  at  the  highest  point  on  the  mad. 

Sherman  Mills,  p.-v.,  Aroostook  co.,  Me.,  has  several 
manufactures. 

Sherman  (Chaki.es  R.),  b.  at  Norwalk,  Conn.,  Sept. 
26,  ITSS;  settled  as  a  lawyer  in  Fairfield  co.,  O.,  1810; 
became  an  eminent  member  of  the  Ohio  bar;  was  revenue 
collector  for  that  county  several  years,  and  judge  of  the 
supreme  court  of  Ohio  from  lsi'.'i  to  bis  death,  at  Lebanon 
June  -I.  1829.     His  three  suns  became  distinguished  in 

military  or  civil  life — John,  U.  S.  Senator  from  Ohio;  tlcn. 

William  Tecumsehj  and  Charles  T..  1'.  S.  district  judge 
for  tin-  northern  district  of  Ohio. 

Sherman  (Jons),  b.  in  Ifodhum,  England,  Dec.  26, 
1613;  graduated  A.  M.  at  the  University  of  Cambridge, 

England,   hi:;.",;    emigrated   to  Cunnortieut    I6:;l;    prearlu-tl 

in  that,  colony  several  years;  beoame  i gistrate  there 

1611,  and  was  minister  of  Wain  town.  Mass.,  from  1647  to 
his  death,  Aug.  8,  L685.  lie  was  distinguished  a<  a  mathe- 
matician, leotured  al  Harvard  College,  of  which  institution 
he  was  a  fellow,  and  published  several  alinaiun-. 

Sherman  (John  i.  grandson  of  Roger,  b.  at  Now  Haven, 
Conn.,  in  1772;  graduated  at  Vale  College  1792;   was  pas- 


tor of  tho  First  church  at  Mansfield,  Conn.,  from  Nov., 
1797,  to  Oct.,  L805,  when  he  left  that  post  on  account  of 
having  embraced  Unitarian  principles  ;  was  for  a  short 
time  pastor  of  a  church  at  Trenton  Falls,  N.  Y.  (1806); 
built  at  that  picturesque  locality  a  residence,  which  he 
called  tho  "  Rural  Resort,"  and  d.  there  Aug.  2, 182S.  Au- 
thor of  One  God  in  One  Person  Only  ( 1805),  the  first  elab- 
orate defence  of  Unitarianism  thai  appeared  in  New  Eng- 
land, Philosophy  of  Language  Illustrated  (1826),  and  of 
other  doctrinal  and  controversial  publications. 

Sherman  (Jons),  son  of  Charles  R.,  b.  at  Lancaster. 
0.,  May  10,  1823;  received  an  academic  education;  was 
admitted  to  the  bar  1S44 ;  was  a  delegate  to  the  Whig  con- 
ventions of  1814  and  181S;  sat  in  Congress  1855-61;  was 
Republican  candidate  for  the  Speakership  1859,  and  de- 
feated after  a  prolonged  contest  by  one  or  two  votes  only  ; 
became  chairman  of  the  House  committee  of  ways  and 
means;  was  re-elected  to  Congress  1860.  but  before  taking 
his  scat  was  chosen  U.  S.  Senator:  re-elected  1866  and 
1S72 ;  was  long  the  chairman  of  the  Senate  committees  on 
finance  and  on  agriculture;  took  a  prominent  part  in  de- 
bates upon  finance  and  the  conduct  of  the  war,  was  one  of 
the  authors  of  tho  reconstruction  measures  adopted  1866- 
67,  and  was  appointed  Secretary  of  Treasury  March  7,  1  s 7 7 . 

Sherman  (Roger),  b.  at  Newton,  Mass.,  Apr.  19,  1721  : 
was  in  childhood  apprenticed  to  a  shoemaker,  and  followed 
that  occupation  until  1743,  when  he  settled  at  New  Milford, 
Conn.,  and  joined  an  elder  brother  in  keeping  a  small 
store;  obtained  by  private  study  a  tolerable  education.  <■-- 
pecially  in  mathematics  ;  was  chosen  county  surveyor  1745  ; 
made  for  soveral  years  from  1748  the  astronomical  calcula- 
tions for  an  almanac  issued  in  New  York;  studied  law;  was 
admitted  to  the  bar  1754  ;  sat  several  years  in  the  colonial 
assembly  ;  removed  to  New  Haven  1761 ;  was  assistant  gov- 
ernor nineteen  years  (1766-S5),  judge  of  common  pleas  and 
of  the  superior  court  twenty-three  years;  treasurer  of  Yale 
College  1766-76  ;  sat  in  Congress  from  1774 until  his  death; 
was  one  of  the  five  members  of  the  committee  to  draft  the 
Declaration  of  Independence  1776;  served  on  many  im- 
portant committees  on  the  board  of  war  and  ordnance  and 
on  the  treasury  board;  assisted  in  codifying  the  laws  of 
Connecticut  1783:  was  one  of  the  framers  of  the  original 
"  Articles  of  Confederation  "  1777,  an  active  member  of  the 
Federal  constitutional  convention  1787,  U.  S.  Senator  1791- 
93,  and  mayor  of  New  Haven  from  1784  to  his  death  in 
that  city,  July  23,  1793.  He  was  an  earnest  Christian,  re- 
nowned for  practical  good  sense,  and  exercised  a  great  in- 
fluence upon  public  affairs.  No  adequate  biography  has 
ever  been  written. 

Sherman  (Roger  Minot),  LL.D.,  nephew  of  Roger,  b. 
at  Woburn,  Mass.,  May  22,  1773:  graduated  at  Yale  Col- 
lege 1792  ;  was  tutor  there  1  795  :  became  a  lawyer  at  Fair- 
field, Conn.,  1796;  sat  in  both  houses  of  the  legislature; 
was  a  delegate  to  the  Hartford  Convention  lsl  I.  and  judge 
of  the  superior  court  and  of  the  supreme  court  of  errurs 
1840-42.     D.  at  Fairfield  Dec.  30,  1844. 

Sherman  (Sidwey),  b.  July  23,  1S05,  in  Marlborough, 
Mass.,  the  lineal  descendant  of  Roger  Sherman  ;  educated 
in  the  town  of  his  nativity;  removed  to  New  York  and 
engaged  in  business;  in  ls.",l  removed  to  Cincinnati,  0., 
and  thence  to  Newport.  Ky..  where  lie  established  himself 
in  tho  manufacture  of  sheet  lead,  the  first  of  tho  kind  W. 
of  the  Alleghany  Mountains:  was  also  one  of  an  associa- 
ti.oi  thai  first  manufactured  cotton  bagging  by  machinery; 
in  Dee..  1835,  answered  the  call  of  Texas,  then  struggling 
for  her  independence  with  Mexico,  by  raising  a  small  force, 
equipping  it.  and  fitting  out  two  pieces  of  artillery,  den. 
Houston  found  him  already  at  (ionzalcs  with  his  company; 
under  bis  , -101110:1111  t 'apt.  1  now  elected  colonel)  Sherman 
fell  back  before  the  Mexican  general  Santa  Anna  to  San 
Jacinto.     On  Apr.  20,  Col.  Sherman  led  a  daring  sortie,  and 

on  the  21st.  in  i imand  of  the  left  wing,  he  led  the  attack 

upon  the  Mexican  lines.  Col.  Sherman  was  the  first  to 
raise  the  cry.  "  Remember  Chiliad  and  the  Alamo!"  The 
enemy  were  muted  and  slaughtered  or  captured,  and  their 
general  taken  prisoner.  Pres.  liurnet  declined  his  resigna- 
tion, and  gave  him  a  commission  as  colonel  in  the  regular 
service;  returned  to  Kentucky  on  a  mission  for  the  army, 
in  which  he  was  successful :  removed  to  Texas  in  1837, and 
in  1842  wae  elected  to  Congress  from  Harris  county;  <n 
1846  obtained  the  first  railroad  charter,  the  Buffalo  Bayou 
Brazos  and  Colorado  It.  K. ;  repaired  to  Boston  and  Becured 
capital  to  build  if ;  on  the  eighteenth  anniversary  of  the 
battle  of  San  Jacinto  he  Introduced  on  a  Texas  praii  ie  1  be 
first  locomotive  W.  of  the  Mississippi.  This  enterprise  he 
never  gave  up  till  completed  t"  Columbus  on  the  Colorado. 
[hiring  the  civil  war  Clou.  Sherman  planned  the  ilrtinn 
of  Oalvcston,  whither  In-  bad  removed  on  the  loss  of  his 
home  at  Harrisburg  by  8re.  In  the  battle  of  Galveston,  on 
Jan.  1,  Isc,;;,  he  lot  bis  only  son,  a  lieutenant  of  artillery. 
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After  the  war  he  resumed  the  presidency  of  the  railroad. 
I,,  Al,_..  1,1  C.  G.  FORSHEY. 

Sherman  (Thomas  W.),  b-  **  Newport,  R.  I..  Mar.  26, 
1.813;  I  ■  s-  Military  Academy  July,  1836, 

when  the  artillery  as  second  lieutenant,  and  sent 

■,  here  he  served  against  the  Indians  until  1842 ; 
i  in  recruiting  and  in  garrison  until 
In  the  war  with  Mexico  he  commanded  his  battery 
at  Buena  Vista,  and  was  breretted  major:  again  in  gar- 
n  frontier  duty  1848-61,  in  April  of  which  lat- 
ii-  he  attained  a  majority  in  his  corps,  and  was  as- 
signed to  duty,  guarding  the  Philadelphia  and  Baltimore 
K.  R.  and  in  restoring  communications  with  Washington. 
On  the  14th  of  May  he  was  promoted  to  be  lieutenant- 
colonel,  and  three  days  later  appointed  brigadier-gen- 
eral of  volunteers.  In  the  Port  Royal  expedition  (Oct., 
1861)  he  commanded  the  land  forces,  which  he  had  or- 
l.  continuing  in  command  in  South  Carolina  until 
the  close  of  -Mar.,  [862,  when  assigned  to  the  Army  of 
the  Tennessee  as  division  commander,  participating  in  the 
Corinth  campaign  (April  to  June).  Transferred  to  the 
department  of  the  Gulf,  he  commanded  a  division  in  the 
vicinity  of  New  Orleans  until  .May.  1863,  when  he  joined 
the  expedition  to  Port  Hudson,  and  in  the  investment  of 
that  place  commanded  the  2d  division  19th  corps,  forming 
the  left  wing  of  the  besieging  army.  In  the  assault  of  May 
27  he  lost  a  leg  while  leading  the  assaulting  column. 
Colonel  of  artillery  June  1.  1863.  Returning  to  duty  in 
Feb.,  1864,  he  held  various  commands  in  Louisiana  until 
1866,  when  mustered  out  of  the  volunteer  service,  lire',  it . 
te  I  brigadier  an  1  major  general  for  gallantry,  and  Dee.  31, 
1870,  was  retired  from  active  service  with  the  rank  of  major- 
general.      I>.  at  Newport,  R.  I.,  Mar.  16,  1879. 

Sherman  (William  Tecttmseh),  son  of  Judge  Charles 
R..  h.  in  Lancaster,  0.,  Feb.  is.  1820.  From  the  time  of 
his  father's  death,  in  1S29,  he  was  reared  in  the  family  of 
the  Hon.  Thomas  Ewing;  in  July,  1836,  he  was  appointed 

a  oa  let  at  the  If.  S.  Military  Academy,  and  in  duly.  1840, 
gra  luated,  and  appointed  a  second  lieutenant  in  the 
3d  Artillery;  first  lieutenant  Nov..  1841.  He  served  in 
Florida  until  1842,  and  from  that  date,  with  a  brief 
interval,  in  garrison  at  Fort  Moultrie,  S.  C,  until  1846, 
when  ordered  to  California,  serving  as  acting  assistant 
adjutant-general  of  the  department  of  California,  until 
Feb.,  1849.  when  transferred  to  San  Francisco  on  similar 
duty  on  the  star!"  of  Gen.  Persifer  F.  Smith,  commanding 
the  division  of  the  Pacific.  Ordered  to  New  York  in 
Jan..  1850,  as  hearer  of  despatches,  he  was  married  on 
the  1st  of  -May  to  Ellen,  daughter  of  Thomas  Ewing,  then 
secretary  of  the  interior.  In  September  of  that  year  ho 
was  transferred  to  the  commissary  department  with  the 
rank  of  captain,  and  stationed  at  St.  Louis  an  I  New  Or- 
leans until  Mai..  1.853,  when,  after  a  six  months'  leave  01 
absence,  he  resigned  from  the  army  Sept.  6,  1853,  to  cn- 
gage  in  the  banking  business  in  San  Francisco;  removed 
to  New  York  in  1807.  in  which  year  the  affairs  of  his  firm 
were  closed.  In  1858  he  removed  to  Leavenworth,  Kan., 
where  he  practised  law  until  July,  1859,  when  he  was 
elected  superintendent  of  the  proposed  military  academy 
in  Louisiana.  The  institution  was  opened  Jan.  1,  1860,  as 
the  Louisiana  State  Seminary  of  Learning  and  Military 
Academy,  and  Sherman  remained  at  its  head  until  Jan. 
18,  1861,  when  he  addressed  a  letter  to  the  governor  ask- 
ing to  be  relieved  "the  moment  the  State  determined  to 
."  His  request  was  soon  after  granted,  and  in  the 
latter  part  of  February  he  left  for  St.  Louis,  where  for  a 
short  period  he  held  the  presidency  of  a  street  railroad. 
On  the  14th  of  May,  1861,  he  was  appointed  colonel  of  the 
13th  regular  Infantry,  and  soon  after  his  arrival  in  Wash- 
ington was  placed  in  command  of  a  brigade  in  Tyler's 
division,  which  he  led  at  the  battle  of  Bull  Run,  July  21. 
On  the  3d  of  August  following,  his  commission  of  briga- 
dier-general of  \olunteers  was  issued  to  date  from  May 
17,  and  Aug.  2 1  he  was  ordered  to  duty  in  the  depart- 
ment of  the  Cumberland  under  Gen.  Anderson,  succeed- 
ing to  the  command  of  that  department  Oct.  8,  1881, 
but  was  relieved  in  November  and  sent  to  Missouri. 
After  a  brief  service  on  inspection  duty  he  was  (Deo.  23) 
placed  in  command  of  the  camp  of  instruction  and  post 
of  Benton  Barracks,  from  whence  in  Feb..  1862.  he  was 
transferred  to  Padm-ah.  Ky.,  to  aid  in  the  operations  then 
in  progress  on  th<  River.    Here  he  organized  the 

division  which  he  subsequently  commanded  at  the  bat- 
tle of  Shiloh  (Apr.  6-7).  where  his  conduct  did  much  to 
check  disorder  and  overcome  the  shock  of  the  unexpect- 
ed onset.  Gen.  Balleck  reported  that  Sherman's  firmness 
on  the  6th  "saved  the  day;"  Grant  officially  announced, 
u  I  am  indebted  to  Gen.  Sherman  for  the  success  of  the 
battle."  The  advance  upon  and  siege  of  Corinth  next 
followed,  resulting  in  the  evacuation  uf  that  place  May 


20.  In  the  mean  while  (May  1)  he  had  been  promoted 
to  be  major-general  of  volunteers.  In  July,  having  been 
assigned  to  command  the  district  of  Memphis,  he  occu- 
pied that  place  on  the  21st,  where  he  remained  until 
culled  upon  in  December  by  Gen.  Grant  t  >  take  command 
of  the  expedition  for  ihe  capture  of  Vicksburg.  As  this 
movement  was  intended  to  he  a  surprise,  the  preparations 
were  hastily  executed.  Embarking  his  troops  Dec.  21,  a 
landing  was  effected  on  the  26th  at  Johnston's  Landing, 
some  12  miles  up  the  Yazoo,  separated,  however,  from  the 
high  and  strongly-fortified  bluffs  opposite  by  almost  im- 
passable swamps  and  bayous.  On  the  29th  the  attempt  to 
cany  the  position  by  assault  was  bravely  made,  but  with- 
out success,  and,  owing  to  the  surrender  of  Holly  Springs, 
which  overthrew  Gen.  Grant's  plan  of  co-operation,  rein- 
forcements were  now  arriving  to  the  enemy,  and  Sherman 
returned  to  Mi  Hi  ken's  Bend,  where  Gen.  McClernand,  who 
had  arrived,  took  command  Jan.  4,  1863,  Sherman  being 
assigned  to  the  10th  corps,  which  took  a  leading  part  in 
the  assault  and  capture  of  Arkansas  Post  (Fort  Ilindman) 
on  the  11th  inst.  In  the  Vicksburg  campaign  which  suc- 
Led,  Sherman  bore  a  prominent  part  with  his  command 
—  in  the  expedition  up  Steele's  Bayou  to  the  Yazoo 
i  March);  the  feint  upon  Haines'  Bluff  (Apr.  29-May  1); 
movement  to  Grand  Gulf  (May  1-6);  capture  of  Jackson 
(May  14):  the  occupation  of  Walnut  Hills:  and  subse- 
quent assaults  upon  the  land-defences  of  Vicksburg  |  May 
11)  and  22),  in  each  attempt  the  colors  of  the  corps  being 
planted  on  the  enemy's  works;  and  in  the  siege  opera- 
tions which  resulted  in  the  surrender  of  the  city  July  4, 
1 B63,  when  Sherman  with  a  detached  command  was  at  once 
ordered  to  pursue  .Johnston,  who  with  a  relieving  force  had 
been  lying  E.  of  the  Big  Black,  but  retreating  hastily  on 
the  news  of  the  surrender.  By  the  10th  he  was  driven 
behind  the  intrenchments  of  Jackson.  Siege  operations 
were  actively  pressed,  but  on  the  night  of  the  16th  John- 
ston succeeded  in  escaping.  Steele's  division  pursued  to 
Brandon,  and  after  destroying  the  railroads  in  all  direc- 
tions, Sherman  fell  back  to  the  W.  of  the  Big  Black,  along 
which  he  lay  when  summoned  (Sept.  22)  to  the  relief  of 
Rosecrans's  beleaguered  army  at  Chattanooga.  Meanwhile, 
he  had  been  appointed  brigadier-general  in  the  regular 
army,  to  date  from  July  4.  By  the  27th  of  Sept.  the  last 
of  his  command  were  embarked  at  Vicksburg,  and  by  Oct. 
4,  Memphis  was  reached,  whence  he  marched  eastward,  re- 
pairing the  railroad  as  he  proceeded,  until  the  27th.  when 
orders  reached  him  at  Tuseumbia  from  Gen.  Grant,  who 
had  superseded  Rosecrans,  to  abandon  all  work  and  hasten 
on  to  Chattanooga.  By  Xov.  15,  Sherman  himself  arrived 
at  that  place,  and,  viewing  the  situation,  hastened  back  to 
his  command,  which  by  forced  marches  was  op  and  in  po- 
sition by  the  23d,  and,  by  3  p.  m.  the  next  day,  had  carried 
the  N.  end  of  Missionary  Ridge,  which  position  he  strongly 
fortified  during  the  night.  At  sunrise  on  the  25th,  by 
orders,  Sherman  attacked  Bragg's  right,  and  a  furious 
battle  was  maintained  all  day,  compelling  Bragg  to  so 
weaken  his  centre  to  support  his  right  that  when  Thomas 
was  thrown  in  on  the  centre  at  3  p.  si.  the  success  of  the  day 
was  ensured,  and  by  midnight  Bragg's  army  was  in  full 
retreat.  Sherman  and  Hooker  pursued  at  daylight  (26th) 
the  routed  army,  the  former  turning  back  on  the  2Dth  to 
take  command  of  the  force  for  the  relief  of  Burnside,  be- 
sieged at  Knoxville  and  reported  to  be  unable  to  hold  out 
later  than  Dec.  3.  Moving  rapidly,  and  making  the  last 
84  miles  in  three  days.  Longstreet  was  compelled  to  raise 
the  siege  and  retreat  to  Virginia,  whereupon  Sherman  re- 
turned to  Chattanooga  and  ordered  his  command  into 
winter  quarters.  Since  Oct.  27.  Sherman  had  commanded 
the  department  of  the  Tennessee,  though  retaining  com- 
mand of  troops  in  the  field.  On  Feb.  2,  1864,  Sherman 
moved  out  from  Vicksburg  with  four  divisions,  and  mak- 
ing his  way  to  Meridian,  the  great  railway-centre  of  the 
South-west  and  chief  source  of  supplies  for  the  Confed- 
erate army  in  that  region,  destroyed  the  railroads  in  every 
direction,  bridges,  locomotives,  etc. :  but,  owing  to  the 
failure  of  the  cavalry  division  of  Smith  to  perform  its 
part,  the  expedition  was  obliged  to  return  (Feb.  26).  Gen. 
Grant  having  been  promoted  to  be  lieutenant-general,  he 
named  Sherman  as  his  successor  in  command  of  the  military 
division  of  the  Mississippi,  composed  of  the  departments 
of  the  Ohio,  the  Cumberland,  the  Tennessee,  and  the  Arkan- 
sas. Assuming  this  command  about  the  middle  of  March, 
Sherman  at  once  entered  upon  the  task  of  organizing  his 
army  and  enlarging  his  communications  preparatory  to  the 
spring  campaign,  which  was  to  be  directed  against  Atlanta, 
Ga.,  and  to  commence  simultaneously  with  the  opening  of 
the  Richmond  campaign  by  Grant.  Accordingly,  on  the 
6th  of  May.  Sherman  set  forth  with  his  army  from  the  win- 
ter quarters  about  Chattanooga.  To  oppose  him  was  the 
army  of  Johnston,  lying  about  Dalton  and  numbering  not 
far  from  50,000.     Sherman's  strength  numbered  98,797  men 
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of  all  arms,  with  254  guns.  Space  will  permit  but  a  brief 
mention  of  the  important  events  of  this  campaign,  which 
was  inaugurated  at  Dal  ton  May  7,  which  strung  position 
Johnston  was  compelled,  by  Sherman's  flank  movement,  to 
abandon  May  13,  and  fall  back  upon  Resaca,  which  in  turn 
he  evacuated  after  a  severe  battle  (May  15),  and  retreated 
1 1  LUatoonaPass.  Without  attempting  to  force  this  strong 
position  in  front,  Sherman,  on  the  L'iJd,  by  a  circuit  to  the 
right,  marched  on  Dallas  ;  Johnston  took  up  a  strong  posi- 
tion about  New  Hope  Church,  where  severe  fighting  oc- 
curred May  25—28.  On  the  1st  of  June,  Allatoona  was  oc- 
cupied by  Sherman,  ami  made  a  secondary  base  of  supplies  ; 
on  the  tth,  Johnston  retreated  to  the  strong  positions  of 
Kenesaw,  Pine,  and  Lost  mountains.  From  June  10  to 
July  2  almost  constant  lighting  occurred,  when,  afier  two 
unsuccessful  assaults  on  Kenesaw  (Juno  27), Sherman  com- 
menced (July  2)  another  flank  movement  by  the  right; 
that  night  Kenesaw  was  abandoned  by  Johnston,  and  by 
July  10  the  latter  had  fallen  back  across  the  Chattahoo- 
chee and  taken  up  a  line  covering  Atlanta.  Here  he 
was  superseded  in  command  (July  17)  by  Hood.  On 
this  day  Sherman  completed  his  crossing  of  the  Cliatta- 
h ■lie,  mid  on  the  I'Jth  and  20th  the  battle  of  Peach- 
tree  Creek  was  fought,  resulting  in  the  withdrawal  of 
the  enemy  to  the  intrenchments  of  Atlanta.  On  the  22 d, 
Hood  by  a  night  march  had  gained  the  left  of  Sherman's 
line,  which  he  attacked  furiously,  a  fierce  battle  ensuing; 
the  enemy  finally  retiring  to  their  defences.  A  move- 
ment to  flank  Hood  out  of  Atlanta  by  cutting  the  rail- 
roads in  his  rear  was  in  progress  when  (July  28)  Hood 
made  a  vigorous  attack,  but  was  repulsed  with  great  loss. 
Sherman  now  determined  upon  bold  measures  to  gain  At- 
lanta. On  the  12th  of  August  he  had  been  made  a  major- 
general  in  the  regular  army.  Sending  Kilpatrick  out  to 
destroy  the  railroads  in  the  rear,  he  swung  around  to  the 
S.  W.,  and  by  Aug.  2S  his  entire  army,  excepting  the  20th 
corps,  was  behind  Atlanta,  busily  engaged  in  destroying 
the  only  railroads  by  which  that  city  was  supplied.  On  the 
29th  the  Macon  road  was  reached  near  Jonesboro',  where 
Hardee  was  with  his  own  and  Lee's  corps,  the  battles  of 
Aug.  31-Sept.  1  ensuing,  leaving  Sherman  between  Jones- 
boro* and  Atlanta.  During  the  night  of  Sept.  1,  Hood 
evacuated  Atlanta,  after  destroying  everything  that  could 
be  used,  and  on  the  2d,  Slooum  with  the  20th  corps  entered 
the  city.  Sherman's  losses  from  Chattanooga  amounted  to 
31,687;  the  Confederate  loss  was  near  35,000.  Hood  had 
beon  reinforced  from  time  to  time,  and  had  yet  an  effective 
force  of  40,000.  Sherman  received  in  June  Blair's  17th 
corps,  numbering  13,000.  Hood  now  drew  off  to  about 
Lovejoy's,  uniting  with  Hardee,  while  Sherman  gave  his 
army  a  much-needed  rest.  On  Sept.  28,  Hood  resumed 
operations  by  crossing  the  Chattahoochee  and  operating 
against  Sherman's  communications,  appearing  before  Alla- 
toona i  let.  5,  held  by  a  garrison  of  1044  men.  The  repeat- 
ed assaults  of  the  enemy  were  of  no  avail,  and  were-  finally 
abandoned,  but  not  until  707  of  the  little  band  had  fallen, 
while  the  loss  of  the  enemy  was  not  less.  Hood  now  moved 
N.  W..  Sherman  following  as  far  as  Gaylesville,  Ala.,  when, 
becoming  convinced  that  Hood's  only  design  was  to  draw 
him  out  of  Georgia,  he  abandoned  further  pursuit,  and  de- 
taching the  4th  and  23d  corps  to  reinforce  Thomas  at  Nash- 
ville, and  leaving  the  latter  to  defend  Tennessee  against 
Hood,  he  ran  back  all  the  surplus  property  and  supplies  to 
Chattanooga,  broke  up  the  railroad,  destroyed  Atlanta,  and, 
cutting  the  telegraph  behind  him,  Nov.  12,  started  on  the 
15th  upon  his  famous  "march  to  the  sea."  The  history  of 
this  march  is  well  known.  By  Dec.  10,  Sherman  was  be- 
fore S;ivannah  ;  Fort  McAllister  was  carried  on  the  13th; 
and  on  the  night  of  the  20th  Savannah  was  evacuated, 
while  Sherman  was  on  his  way  to  Hilton  Head  to  arrange 
for  making  this  very  step  impossible.  Returning  to  Sa- 
vannah, he  entered  the  city  on  the  23d.  His  loss  from 
Atlanta  was  but  567,  including  wounded  (245)  and  missing 
(159).  After  resting  at  Savannah  and  refitting  his  army  he 
moved  northward  Feb.  1.  Columbia  was  occupied  on  the 
1 7th;  Cheraw,  Mar.  3;  Fayetteville,  Mar.  11  ;  the  battle  of 
A  very  si  in  ro'  was  fought  Mar.  Hi ;  that  of  Bon  ton  vi  lie,  Mar. 
19-20;  (Joldsboro*  was  occupied  Mar.  22;  Raleigh,  Apr.  13; 
and  Apr.  18th,  at  Durham  station,  Sherman  accepted  the 
surrender  of  Johnston's  army  on  a  "  basis  of  agreement  " 
which  w.is  rejected  by  the  government,  but  on  the  2f»th  re- 
ceived the  surrender  on  the  terms  accorded  to  Lee  by  Grant, 
Resuming  his  march,  Washington  was  reached  May  24, 
1865,  where,  after  the  grand  review,  his  army  was  dissolved. 
On  the  27th  of  June,  1865,  he  was  appointed   to  command 

the  military  division  of  the  Mississippi;  "as  promoted  to 
be  lieutenant -general  July  25,  1866,  and  Aug.  11  assigned 
to  command  the  military  division  of  the  Missouri.  On  the 
accession  of  Gen.  Grant  to  the  Presidency  he  beoame  gen- 
eral (Mar.  4,  1869).  In  L871  72  he  made  an  extended  tour 
in  Europe  and  the  Fast.      In  Oct.,  1874,  the  head-quarters 


of  the  army  were  removed  from  Washington  to  St.  Louis, 
but  in  Apr.,  1876,  were  re-established  at  Washington.  He 
published  in  1875  Memoirs  of  Genei-al  W.  T.  Sherman,  by 
aimael/.  G.  C.  Simmons. 

Sher'rill,  p.-v.  and  tp.,  Texas  co.,  Mo.     P.  1399. 

Sherry  Wine.     Sec  Wink. 

Sher'win  (Thomas),  LL.D.,  b.  at  Westmoreland,  X.  II., 
Mar.  26,  1799;  served  an  apprenticeship  to  a  clothier  al 
Groton,  Mass.;  graduated  al  Harvard  1825;  taught  an 
academy  at  Lexington,  Mass.,  1M25-26 ;  was  mathematical 
tutor  at  Harvard  1S2U-27:  was  sub-master  of  the  English 
High  Sehopl,  Boston,  1828-38;  was  one  of  the  originators 
of  the  American  Institute  of  Instruction  1830;  president  of 
the  Massachusetts  Teachers' Association  1846;  one  id' the 
editors  of  the  Massachusetts  Teacher;  a  member  of  the 
American  Academy  ;  took  an  active  part  in  procuring  the 
establishment  of  t  he  Massachusetts  Institute  of  Technology, 
and  was  from  1838  through  life  the  principal  of  the  Eng- 
lish High  School,  which  was  reputed  a  model  of  its  kind. 
D.  at  Dedham,  Mass.,  July  23,  1869.  Author  of  an  Ele- 
mentary Treatise  on  Algebra  ( 1841)  and  of  a  Common  School 
Algebra  (3d  ed.  1855). —  His  son  Thomas  was  lieutenant- 
colonel  of  the  22d  Massachusetts  Vols,  during  the  civil  war, 
and  at  its  close  was  brevettcd  brigadier-general. 

Sher'wood,  p.-v.  and  tp.,  I'.runeh  co.,  Mich.,  on  Air- 
line division  of  Michigan  Central  R.  K.     P.  1088. 

Sherwood  (Mary  Martha  Butt),  b.  at  Stanford, 
Worcestershire.  England,  July  6,  I77-J:  married  Capt.  Slier- 
wood  of  the  army  1803,  with  whom  she  resided  in  India 
1804-18,  and  settled  on  her  return  at  Wickwar,  Gloucester- 
shire, where  the ji- lived  many  vears.  D.  at  Twickenham 
Sept.  30,  1851.  Authoress  of  90  vols,  of  widely-ciroulated 
works,  chiefly  written  with  a  moral  object,  and  many  of 
them  for  juvenile  readers.  The  best  known  are  Little  Henry 
and  his  Bearer,  Henry  Milner}  Ermina,  Roxobel,  and  The 
Lady  of  the  Manor*  A  Memoir,  including  an  autobiog- 
raphy, was  published  in  1854  by  her  daughter,  Mrs.  Sophia 
Kelly. 

Sherwood  Forest,  a  hilly  region  in  the  W.  of  Not- 
tinghamshire, England,  between  Nottingham  and  Worksop, 
about  25  miles  in  length  by  8  in  breadth,  was  once  a  royal 
hunting  forest,  and  known  to  legend  as  the  scene  of  Robin 
Hood's  exploits,  but  now  divided  into  farms,  includes  the 
town  of  Mansfield,  several  villages,  and  many  parks  and 
gentlemen's  country-seats.  The  soil  is  gravelly  and  usually 
unproductive. 

S hes 'he quill 9  p.-v.  and  tp.,  Bradford  co.,  Pa.,  on  Sus- 
quehanna River.     P.  1596. 

Shetland  (or  Zetland)  Islands,  a  group  of  about 
100  islands,  of  which  '!'.'•  are  inhabited,  in  the  Atlantic 
Ocean  between  lat.  59°  50'  and  00°  50'  N.,  and  belonging 
to  Scotland.  Area,  5388  sq.  m.  P.  31,005.  The  largest 
island  is  Mainland,  with  the  town  of  Lerwick  ;  among  the 
others  are  Yell,  Unst,  Barra,  and  Toula.  They  are  all  high 
and  rocky,  presenting  steep,  abrupt,  and  bold  coasts,  with 
fine  natural  harbors,  and  a  rugged,  wild  surface  in  the  in- 
terior. In  the  valleys  some  oats,  barley,  and  potatoes  are 
cultivated.  Of  trees  there  are  none,  but  good  pastures,  as 
the  climate  is  mild  and  damp.  Many  cattle  and  sheep  are 
reared,  but  the  principal  occupation  of  the  inhabitants  is 
fishing,  especially  cod,  of  which  about  3000  tons,  salted 
and  dried,  are  annually  exported,  and  herrings,  of  which 
about  1 0,000  barrels  arc  annually  exported.  Eggs  form 
another  important  article  of  export. 

Shew  (Joel),  M.  D.,  b.  at  Providence,  Saratoga  co., 
N.  Y.,  Nov.  13,  1816;  studied  medicine;  visited  the  cele- 
brated water-cure  establishment  of  l>r.  Pricssnitz  in  Ger- 
many; became  an  advocate  of  his  system,  which  he  intro- 
duced into  the  TJ.  P.;  wrote  several  works  on  the  subject; 
founded  and  edited  the  Water-cure  Journal,  and  superin- 
tended a  large  hydropathic  institution.  1>.  at  Oyster  Bay, 
N.  Y.,  Oct.  8,  1855. 

Shi'as,  or  Shi'ites  [Arab,  for  "sectaries"  or  "fol- 
lowers"], called  I'.v  themselves  Al-Adeliat  (the  "party  of 
the  just "),  the  followers  of  AH,  the  husband  of  Fatima,  the 
daughter  of  Mohammed.  They  maintain  that  Ali  was  the 
first  legitimate  khalif  or  successor  to  Mohammed,  and  con- 
sequently reject  Abu  Bekr,  Omar,  and  Oth man  as  usurpers. 
Thev  differ  amongst  themselves — thirty-two  of  the  pro- 
verbial seventy-three  Mohammedan  sects  being  assigned 
to  the  Shiaa.  From  the  Sunnis  they  differ  very  much  as 
Protestants  do  from  Roman  Catholics.  Since  1499  the 
Shia  faith  has  been  the  national  religion  of  Persia.  (Bee 
Hughes's  Notes  on  Muhammadanism,  1875.) 

R.  I).  Hitchcock. 

Shiawas'see,  county  of  Central  Michigan,  intersected 
by  Shiawassee  River,  traversed  by  Detroit  and  Milwaukee 
and  by  Jackson  Lansing  and  Saginaw  di\  islon  of  Michij    in 
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SHIAWASSEE— SHILOH. 


Central  R.  R. :  has  a  rolling  surface,  well  adapted  to  pas- 
turage, with  abundance  oJ  limber  and  some  deposits  of 
bituminous  coal.  Staples,  wheat,  Indian  corn,  oats,  pota- 
toea,  hay,  maple-sugar,  butter,  and  wool.  Cap.  Corunna. 
Area,  150  sq.  m.     P.  in  1S70,  20,858. 

Shiawassee,  tp.,  Shiawassee  do.,  Mich.    P.  1122. 

Bhib'boleth  [  Beb.  for  "ear  of  corn"],  a  test  or  pass- 
word  by  which  one's  rank  in  society  is  indicated.      It   is 
Lod   in  Judges  \ii.  that  after  Jephthab-'a  victory  over 
the  Ephraimites,  the  men  of  Gilcad  detected  their  fugitive 
requiring  them  to  pronounce  the  word  §kib- 
.  which  the  Ephraimites  called  eibboletk,  and  thus 
b  i  their  origin  ;  whereupon  they  were  put  to  death. 

Shickshin'ny,  p.-b.,  Luzerne  co..  Pa.,  on  Lacka- 
wanna and  Bloomsbnrg  R.  R.  and  Susquehanna  River,  17 
miles  S.  W.  of  Wilkesbarre,  has  3  churches,  good  schools, 
I  Link,  1  newspaper,  3  hotels,  2  extensive  coal-works,  and 
sovcral  mills.  Shickshinny  is  celebrated  for  its  tine  moun- 
tain-scenery  and  waterfalls.     P.  1045. 

c.  A.  Boone,  En.  "Mountain  Echo." 

Shield  [Ang.-Sax.  acild;  Ger.  SekUd],  a  buckler,  a 
broad  defensive  weapon  carried  upon  the  left  arm  in  for- 
mer times  to  protect  the  body  from  blows  and  missiles. 
Most  savage  nations  employ  shields  of  some  form,  and  all 
the  nations  of  antiquity,  as  in  mediaeval  Europe,  down  to 
the  general  introduction  of  gunpowder  in  warfare.  The 
shield  is  of  great  importance  in  heraldry.  For  practical 
use,  shields  were  of  leather,  wood,  basketwork,  etc.  (See 
Heraldry.) 

Shields.     See  Iron-Plating  for  Fortifications. 

Shields,  the  name  of  two  towns  of  England,  opposite 
to  each  other  on  the  Tyne,  near  its  entrance  into  the  North 
Sea — North  Shields  on  the  northern  bank,  in  the  county 
of  Northumberland;  South  Shields  on  the  southern,  in  the 
county  of  Durham.  The  harbor  is  provided  with  a  large 
stone  pier,  and  the  entrance  of  the  Tyne,  which  is  some- 
what difficult,  with  two  lighthouses.  Ship  building  and  re- 
pairing are  extensively  carried  on  ;  also  the  manufacture 
of  shipbuilding  articles,  alum,  glass,  pottery,  etc.  Roman 
remains  were  discovered  at  South  Shields  in  1875.  P.  of 
North  Shields,  SOU);  of  South  Shields,  45,336. 

Shields,  tp.,  Lake  co.,  111.     P.  1262. 

Shields,  tp.,  Dodge  co.,  Wis.     P.  1119. 

Shields,  tp.,  Marquette  co.,  Wis.     P.  566. 

Shields  (Charles  Woodruff),  D.  D.,  b.  at  New  Al- 
bany, Ind.,  Apr.  4,  1825;  graduated  at  Princeton  1844,  and 
at  the  Theological  Seminary  at  the  same  place  in  1847  :  was 
pastor  of  the  First  church  in  Hempstead,  L.  I.,  1*49-50, 
of  the  Second  church  in  Philadelphia  1850-65,  and  has 
been  since  Dec,  1S65,  professor  of  the  relations  of  religion 
to  science  at  Princeton.  Author  of  a  Funeral  Eulogy  on 
Dr.  Kane  (1857),  Pkilosophia  Ultima  (1861),  A  Manual  of 
Worship  (1862),  The  Directory  for  Public  Worship  (l&QZ), 
and  editor  of  The  Book  of  ( 'amnion  Prayer,  etc.,  an  amended 
hij  the  Westminster  Divines  (1864). 

Shields  (Jakes),  b.  at  Dungannon,  county  Tyrone, 
Ireland,  in  1810;  emigrated  to  the  U.  S.  about  L826; 
settled  as  a  lawyer  at  Kaskaskia,  111.,  18152;  was  elected 
member  of  the  legislature  1836,  and  State  auditor  1839  j  be- 
came judge  of  the  supreme  court  1843,  commissioner  of  the 
U.  S.  land-office  1845,  brigadier-general  U.  S.  A.  1847;  was 
dangerously  wounded  at  ( lerro  Gordo,  and  brevetted  major- 
generalj  again  severely  wounded  at  Chapultepee ;  declined 
tht.'  Lfo\  rnmi>hip  of  Oregon  Territory  IMS;  was  U.  S. 
Senator  from  Illinois  1849-55,  and  from  Minnesota  1858- 
60,  alter  which  he  settled  in  California;  was  appointed 
brigadier  general  of  volunteers  Aug.  19,  1861  :  commanded 
at  the  battles  of  \\  inrlir-irr  mid  Port  Republic  1S(»2:  re- 
signed his  commission  1863;  settled  soon  after  in  Wiscon- 
sin, and  subsequently  in  Missouri.     D.  June  1,  1870. 

Shields'borOUgh,  now  Bay  St.  Louis,  p. -v.  and   sta., 
cap.  of  Hancock  co.,  Miss.,  on  New  Orleans  and  Mobile  E.  R. 
and  the   Baj  of  St.  Louis,  has  2  churches,  custom-house, 
good  schools,  1  newspaper,  3  hotels,  and  numerous  orange- 
orchards.    It  is  Q  summer  resort  for  tourists.    P.  about.  1700. 
F.  Heiderhoff,  Ed.  "  Sea-coast  Republican." 
Shields,  South.     See  Shields  (England). 
Shieldsville,  p. -v.  and  tp.,  Rice  co.,  Minn.     P.  of  v. 
110;  of  tp.  558. 
Shiites.    Sec  Shias. 

Shikarpoor',  town  of  British  India,  presidency  of 
Bombay,  in  a  low,  level,  regularly  inundated,  but  fertile 
and  not  unhealthy  plain,  in  hit.  27°  57'  N.,  Ion.  68° 45'  E., 
15  miles  W.  of  the  Indus,  with  which  it  communicates  by 
a  canal.  Its  extensive  bazaars  are  well  stocked  with  wool- 
len, cotton,  and  silk  goods  and  metal  wares,  and  a  large 
trade  is  carried  on  in  horses  and  grain  ;  but  as  it  is  situ- 
ated on  the  main  route  from   India  to  Afghanistan,  its 


principal  trade  is  a  transit  one,  and  its  chief  business 
banking.  Its  bankers  enjoy  a  general  confidence  from 
Astrakhan  to  Calcutta,  and  carry  on  very  large  transac- 
tions.   P.  :;i,000. 

Shil'laber  (Benjamin  P.),  b.  at  Portsmouth,  N.  H.,  in 
1814  ;  entered  a  printing-office  at  Dover  1830  ;  was  a  com- 
positor at  Demerara,  Guiana,  1835-37,  and  in  the  office  of 
the  Boston  Post  1840-47;  was  editorially  connected  with 
the  latter  paper  1847-50,  acquiring  celebrity  by  his  "say- 
ings of  Mrs.  Partington;"  was  printer  and  editor  of  the 
f'ttth fiiah-r  1850-52,  editor  and  proprietor  of  the  Carpet- 
Bay  185(1-52;  returned  to  the  Post  1853—56,  and  was  one 
of  the  editors  of  the  Saturday  Evening  Gazette  1856-06, 
since  which  time  he  has  written  for  various  other  period- 
icals. He  published  several  very  successful  volumes, 
among  which  were  Rhymes  with  Reason  <*>t<l  Without  ( 1 853), 
Poems  i  1854),  Life  ana  Sayings  •>/'  Mr*.  Partington  (1854 J, 
and  Knitting -Work  (1859). 

ShiTling  [a  word  of  doubtful  origin],  a  coin  of  Great 
Britain,  Denmark,  Sweden,  and  North  Germany.  The 
British  shilling  is  of  silver,  and  worth  about  24  cents  in 
IT.  S.  money.  The  Danish  is  of  copper,  worth  about  half 
a  cent ;  the  Swedish  is  worth  1  cent  U.  S.  money  ;  the 
North  German  shillings  were  little  silver  coins,  worth  about 
2  cents. 

Shi'loh,  an  ancient  town  of  Palestine,  the  present 
Seilun,  20  miles  N.  of  Jerusalem,  was  the  seat  of  the  ark 
of  the  covenant  from  the  last  days  of  Joshua  to  the  time 
of  Eli,  but  sank  into  total  insignificance  when  the  ark  was 
carried  away  by  the  Philistines.  Some  insignificant  ruins 
of  a  Roman  town  are  found  on  the  spot,  but  none  of  Jewish 
origin. 

Shiloh,  p. -v.,  Marengo  co.,  Ala.     P.  1391. 

Shiloh,  tp.,  Edgar  co.,  111.     P.  745. 

Shiloh,  p.-v.  and  tp.,  St.  Clair  co..  III.     P.  208. 

Shiloh,  tp.,  Grundy  co.,  la.     P.  539. 

Shiloh,  p.-v.  and  tp.,  Camden  co.,  N.  C.     P.  1546. 

Shiloh,  tp.,  Iredell  co.,  N.  C.     P.  1541. 

Shiloh,  p.-v.,  Cass  tp..  Richland  co.,  O.,  on  Columbus 
division  of  Cleveland  Columbus  Cincinnati  and  Indian- 
apolis R.  R.     P.  297. 

Shiloh,  p.-v.  and  tp.,  Sumter  co.,  S.  C.     P.  1518. 

Shiloh,  a  locality  in  Hardin  co.,  Tenn.,  about  2  miles 
W.  of  Pittsburg  Landing,  on  Tennessee  River,  taking  its 
name  from  a  rude  log  chapel  there  known  as  ''Shiloh 
Church."  After  the  fall  of  Forts  Henry  and  Donelson, 
Gen.  Grant  moved  by  transports  up  the  Tennessee,  and  by 
the  middle  of  Mar.,  1862,  his  army  lay  stretched  out  from 
Shiloh  Church  to  Pittsburg  Landing,  the  latter  a  mere 
steamboat  landing,  as  its  name  implies.  The  division  of 
Lew.  Wallace  was  stationed  at  Crump's  Landing,  some  S 
miles  lower  down  and  nearly  opposite  Savannah,  at  which 
last-named  place  Gen.  Grant  established  his  head-quarters 
and  depot  of  supplies.  Gen.  Buell,  now  on  his  way  from 
Nashville,  was  to  join  with  Grant  at  this  point,  when  a  gen- 
eral advance  was  to  be  made.  Meanwhile,  Gen.  Beaure- 
gard had  assembled  at  Corinth,  an  important  railroad  cen- 
tre, 92  miles  E.  of  Memphis,  all  the  available  forces  from 
the  Mississippi  Valley,  when  he  was  joined  by  the  com- 
mand of  Gen.  A.  S.  Johnston  from  Kentucky  and  Middle 
Tennessee,  who  assumed  control  of  the  combined  forces 
Mar.  29.  Aware  of  Buell's  approach,  it  was  decided  on  the 
2d  to  attack  Grant  before  Buell  could  join  him.  The  at- 
tack was  arranged  for  the  morning  of  the  5th,  and  on  the 
3d  the  Confederate  army  moved  out  from  Corinth.  A  heavy 
rain  and  other  causes  delayed  the  attack  until  the  6th, 
when  at  an  early  hour  the  blow  was  struck,  taking  the 
Union  army  by  surprise,  and  their  front  line  driven  out 
of  its  camps,  excepting  two  of  Sherman's  brigades,  whose 
position  outreached  the  first  line  of  battle.  These  brigades 
resisted  stubbornly,  and  by  the  personal  efforts  of  Sherman 
a  gallant  stand  was  made,  but  again  compelled  to  give 
ground  and  take  position  on  McClernand's  right,  which 
was  held  until  afternoon,  when  both  divisions  were  forced 
back.  Grant  had  arrived  on  the  field  at  8  A.  M.,  and  or- 
dered Lew.  Wallace  to  hasten  up  with  his  division,  while 
he  set  to  work  to  re-form  his  troops  and  repair  his  lines. 
The  divisions  of  Hurlbut  and  W.  II.  L.  Wallace  next 
received  the  enemy's  attention,  assault  after  assault  be- 
ing delivered  along  the  whole  line,  which  were  each  time 
repulsed,  until  at  3£  p.  m.  Hurlbut's  exhausted  division 
fell  back,  thus  compelling  Wallace  to  retire  half  an  hour 
later.  At  this  moment  that  heroic  leader,  whose  gallant 
defence  had. been  the  admiration  of  all,  received  a  mor- 
tal wound.  Lew.  Wallace's  advance  having  been  ob- 
structed by  the  enemy,  he  was  compelled  to  countermarch, 
and  did  not  reach  the  field  till  nightfall.  The  Union  army 
was  now  crowded  back  nearly  to  the  river,  with  all  their 
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encampments,  some  61)  guns,  and  .3000  prisoners  in  posses- 
sion of  the  enemy.  Daring  the  brief  interval,  while  the 
enemy  halted  in  attack  after  the  withdrawal  of  W.  II.  L. 
Wallace,  t he  remaining  Union  artillery  was-  hastily  assem- 
bled by  Gen.  Webster,  chief  of  (Jen.  Grant's  staff,  advan- 
tageously posted  on  a  commanding  ridge  covering  Pittsburg 
Landing,  so  that  at  6  p.  iff.  a  renewal  of  the  attack  was  suc- 
cessfully resisted,  and  two  gunboats  now  adding  their  tiro, 
the  enemy  withdrew.  Buell'6  advance  had  reached  Savan- 
nah on  the  evening  of  the  5th,  but  it  was  after  0  p.  jr.  of 
the  6th  when  Amman's  brigade  was  crossed — just  in  time 
to  secure  the  final  repulse  of  the  day.  Py  next  morning 
all  of  Nelson's,  Crittenden's,  and  MeCook's  divisions  had 
crossed,  and,  with  Lew.  Wallace's,  some  26,000  fresh  troops 
were  now  available.  The  Confederate  leader,  Gen.  Johnston, 
had  fallen  at  2A  p.  iff.  on  Sunday,  the  command  devolving 
upon  Beauregard,  by  whom  the  plan  of  operations  was  pre- 
pared and  carried  out.  At  daylight  on  Monday,  Grant  at- 
tacked along  the  whole  line,  which  was  gallantly  resisted, 
a  stubborn  battle  continuing  until  4  p.  m.,  when  the  Union 
lines  of  the  day  before  and  )J0  guns  were  regained,  and  the 
Confederate  army  was  in  full  retreat  for  Corinth  ;  but  pur- 
suit was  not  pressed.  Beauregard  reported  a  loss  of  1728 
killed,  SU12  wounded,  and  959  missing.  Grant's  loss  was 
17.15  killed,  78S2  wounded,  and  upward  of  3000  in  prisoners. 
The  armies  were  about  equal  in  strength  on  the  first  day, 
but  on  the  second  the  Confederates  were  largely  outnum- 
bered. 

Shiloh,  p.-v.  and  tp.,  King  George  co.,  Va.     P.  1797. 

Shimeall  (Richard  C),  b.  in  New  York  City  in 
1803;  graduated  at  Columbia  College  1S21,  at  the  Episco- 
pal General  Theological  Seminary  1824;  was  pastor  of  St. 
Judo's  church  ten  years,  when  he  joined  the  Reformed 
(Dutch)  Church;  subsequently  transferred  his  ecclesiastical 
connection  to  the  New  York  presbytery;  was  successively 
pastor  of  several  churches  in  New  York  ;  gave  considerable 
attention  to  Greek  and  Hebrew,  and  wrote  several  works 
on  sacred  chronology  and  the  interpretation  of  prophecy, 
in  which  ho  belonged  to  the  Millcnarian  school.  D.  in 
New  York  City  Mar.  19,  1874. 

Shimonoseki.     See  Simoxoseki. 

Shin'dler  (Mrs.  Mart  S.  B.  Palmer),  b.  at  Beau- 
fort, 6.  C,  Feb.  15,  1810;  educated  in  seminaries  atWeth- 
ersfield.  Conn.,  EHzabethtown,  N.  J.,  and  New  Haven, 
Conn. ;  married  to  Charles  E.  Dana  of  New  York  1835,  with 
whom  she  settled  at  Bloomington,  la.,  1838;  lost  her  hus- 
band 1839;  returned  to  her  parents  in  South  Carolina; 
contributed  poems  to  the  Rosebud,  a  paper  edited  by  Mrs. 
Caroline  Gilmnn  at  Charleston,  S.  C. ;  published  several 
volumes  of  poems  and  novels — The  Southern  Harp  (1840), 
The  Northern  Harp  (1S41),  The  Parted  Family  and  other 
Poem*  (1842),  The  Temperance  Lyre  (1842),  Charles  Mor- 
ton, or  The  Young  Patriot  (1843),  The  Young  Sailor  (1845), 
Forecastle  Tam  (1845),  and  Letters  to  Relatives  and  Friends 
(1845),  the  last  work  being  an  account  of  her  conversion 
from  Calvinism  to  Unitarianism.  In  1848  she  became  an 
Episcopalian,  shortly  after  her  marriage  to  Rev.  Robert  D. 
Snindler,  who  in  1851  became  a  professor  in  Shelby  College, 
Ky.,  and  ultimately  settled  in  Texas.  Specimens  of  Mrs. 
Shindlcr's  poems  appeared  in  the  collections  of  Mrs.  Hide, 
J.  S.  Hart,  T.  B.  Read,  and  Mary  Forrest. 

Siiin'cr,  a  name  applied  in  a  vague  manner  to  numer- 
ous small  species  of  fishes  of  the  family  Cyprinidm  inhab- 
iting the  fresh  waters  of  the  U.S.,  characterized  by  a  com- 
pressed body  and  shining,  silvery  color.  The  most  notable 
of  the  species  so  designated  is  the  Stilbius  americanus,  a 
form  quite  nearly  allied  to  the  breams  (Abramis)  of  Europe, 
but  not  attaining  so  large  a  size,  and  rarely  exceeding  a 
few  inches  in  length.  This  is  one  of  the  most  abundant 
species  in  the  streams  of  the  Eastern  and  Middle  States, 
and  affords  much  sport  to  the  boyish  angler. 

Theodore  Gill. 

Shin'gle  [Lat.  scindula,  ft splinter "],  a  thin  piece  of 
wood  used  in  covering  roofs  after  the  manner  of  slate-.  In 
thickness  shingles  usually  diminish  from  one  end  to  the 
other.  They  are  laid  in  courses  upon  the  roof,  in  such  a 
way  that  one  course  overlaps  and  covers  the  joints  of  an- 
other. Long  spill  shingles  are  called  shakes.  Shingles 
are  split,  sawed,  or  in  some  instances  shaved  off  from  a 
block  of  wood  by  a  knife  worked  by  machinery.  Split 
shingles  are  the  best  as  a  general  rule.  Pine,  cedar,  chest- 
nut, oak,  spruce  oak,  and  other  kinds  of  wood  are  used  in 
making  shingles,  but  pine  is  generally  the  best.  In  saw- 
ing shingles  a  peculiar  machine  called  the  shingle-inill  is 
employed. 

Shingles  (a  disease).    See  Herpes. 

Shin'necoek,  v.,  Southampton  tp.,  Suffolk  en..  Long 
Islnnd,  N.  V..  on  Shinneeoek  Bay,  is  a  settlement  of  a  rein 
nant  of  the  Shinneeoek  tribe  of  Indians.     P.  97. 


Shiogoon,  Tai-Shiogoon,  or  Tycoon,  the  title 
of  the  hereditary  military  ruler  of  Japan,  once  considered 
as  emperor.  The  office  has  been  abolished  sineo  the  revo- 
lution in  favor  of  the  mikado  or  ''spiritual  ruler."  The 
shiogoons  held  their  court  at  Yedo  (now  Tokio),  and  were 
the  highest,  authorities  known  to  foreigners.  The  treaties 
which  opened  Japan  to  foreign  commerce  and  residence 
were  negotiated  with  the  shiogoon. 

Shipbuilding.  See  Naval  AnniiTECTURE,  by  T.  D. 
Wilson. 

Ship-Canals.     See  Appendix. 

Ship'lcy  (Jonathan),  I).  I>.,  b.  in  England  in  1714; 
educated  ;it  Christ  Church,  Oxford;  took  orders  in  the 
Church  of  England;  became  incumbent  of  Silchcster  and 
Chin  Bolton,  prebendary  of  Winchester  1743,  canon  of 
Christ  Church  17-10,  dean  of  Winchester  17G0,  bishop  suc- 
cessively of  LlandafV  and  of  St.  Asaph  1769,  and  chap- 
lain to  the  duke  of  Cumberland  1775  ;  was  a  disinterested 
friend  of  America,  for  which  he  predicted  a  brilliant  future; 
defended  the  American  cause  in  his  writings  and  by  per- 
sonal influence.  One  of  his  daughters  married  Sir  William 
Jones.  D.  Dee.  9, 1788.  His  Works,  consisting  of  Sermons, 
Charges,  and  Parliamentary  Speeches  (2  vols.,  1792),  contain 
judicious  discussions  of  questions  of  the  times. 

Ship'man,  p.-v.  and  tp.,  Macoupin  co.,  III.,  on  Chicago 
and  Alton  II.  II. 

Shipp  (Albert  M.),  b.  in  Stokes  co.,  N.  C,  Jan.  15, 
1818  ;  graduated  at  the  University  of  North  Carolina  [840; 
became  a  Methodist  preacher  1841,  president  of  Greensboro' 
Female  College  1848,  professor  of  history  and  English  lit- 
erature in  the  University  of  North  Carolina  1849.  president 
of  Wofford  College.  S.  C.,  1859,  and  professor  of  exegetical 
theology  in  Vanderbilt  University,  Nashville,  Tenn.,  1S75. 

Ship'pcn,  tp.,  Cameron  co.,  Pa.     P.  1S24. 

Shippcn,  tp.,  Tioga  co.,  Pa.     P.  270. 

Shippen  (Epwahd),  LL.D.,  b.  at  Philadelphia,  Pa., 
Feb.  16,  1729;  studied  law  at  Philadelphia  and  at  the 
Temple,  London,  where  he  was  admitted  a  barrister  1750; 
became  prothonotary  of  the  supreme  court  of  Pennsyl- 
vania and  judge  of  admiralty  1753  ;  was  afterward  mem- 
ber of  the  council  and  president  of  the  courts  of  quarter 
sessions  for  the  county  of  Philadelphia;  became  judge  of 
the  supreme  court  1791,  and  was  chief-justice  of  Pennsyl- 
vania 1799-1806.  D.  at  Philadelphia  Apr.  16,  1806.— His 
daughter  Margaret  married  Gen.  Benedict  Arnold. 

Shippen  (William),  M.  D.,  b.  at  Philadelphia,  Pa.,  in 
1735;  graduated  at  Princeton  1754,  and  in  medicine  at 
Edinburgh;  began  at  Philadelphia  May,  1762,  the  first 
course  of  anatomical  lectures  ever  given  in  the  U.  S. ;  be- 
came professor  of  anatomy  and  surgery  in  the  Philadel- 
phia Medical  School  Sept.,  I76"» ;  served  in  the  medical  de- 
partment of  the  army  of  the  Revolution,  and  was  its  di- 
rector-general from  Apr.  11,  1777,  to  Jan.,  1781.  D.  at 
Germantown  July  11,  1S08. 

Ship'pensnnrjj,  p.-b.  and  tp.,  Cumberland  co.,  Pa., 
on  Cumberland  Valley  II.  R.  and  National  Pike,  41  miles 
W.  of  Harrisburg.  contains  7  churches,  1  bank,  normal 
school  and  an  institution  of  learning  for  teachers,  2  news- 
papers, 2  tlouring-mills,  4  hotels,  4  carriage-factories,  and 
2  machine-shops.  Large  deposits  of  iron  ore  exist  in  the 
neighborhood.     P.  of  b.  2005;  of  tp.  381. 

Shippigan',  p.-v.,  Gloucester  co.,  N.  B.,  on  the  Gulf 
of  St.  Lawrence,  near  the  N.  E.  angle  of  the  province,  254 
miles  N.  of  St.  John.  It  has  3  large  harbors,  ami  import- 
ant herring,  cod,  and  mackerel  fisheries.     P.  about  500. 

Shipping.  Law  of.  This  department  of  the  law  is 
concerned  with  the  ownership  of  merchant-ships,  their  use 
in  commerce,  the  rights,  powers,  and  duties  of  ship-owners, 
owners  of  cargo,  masters,  and  seamen,  the  contracts  with 
reference  to  their  employment,  and  the  maritime  torts  com- 
mitted by  their  means  or  by  persons  engaged  in  their  na\  i- 
gallon.  The  terra  "ship,"  especially  in  the  U.  S.  includes 
all  vessels  of  commerce  for  the  transport  of  goods  or  passen- 
gers, whether  propelled  by  wind  or  by  steam,  plying  either 
on  the  high  seas,  on  other  tide-waters,  or  on  the  great  lakes 
and  rivers  over  which  the  national  admiralty  jurisdiction 
extends.  The  general  principles  of  the  law  relating  to 
shipping  were  embodied  in  the  various  maritime  codes  of 
the  Middle  Ages,  and  have  thence  been  incorporated  into 
the  existing  jurisprudence.  (For  a  description  of  these 
maritime  codes  sec  Mercantile  Law.) 

I.  Nationality  of  Ships. — It  was  formerly  the  policy  of 
all  maritime  countries  to  foster  and  protect  their  domestic 
ships  and  ship-owners  by  conferring  special  advantages  upon 
them,  and  by  discriminating  heavily  against  those  of  foreign 
nations.  This  polio;  is  still  retained  in  the  legislation  of 
the  TJ.  S. ,  extensive  privileges  arc  granted  to  V .  S.  vessels. 
To  constitute  a  vessel  of  the  I'.  S.  under  the  statutes  of 
Congress  it  must  be  wholly  owned  by  citizens  of  the  U.  S.» 
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and,  with  certain  exceptions,  by  resident  citizens ;  its  mas- 
ter and  officer*  a  "  I  :,|-M  u'  eitizens;  it  must  have  been 
lmjl,  in  ,ilr  i  ,  g.j  ,  r  houghl  :it  a  judicial  sale  when  con- 
,l,.inm.,l  ;|.  prize  01  Forfeited  for  a  violation  of  the  laws ; 
but  if  a  foreign  vessel  should  be  wrecked  in  the  U.  S..  Olid 
,li,.n  purchased  by  citizens,  and  repaired  by  them  within 
,jlls  oountn  al  o  cosl  equalling  at  least  three-fourths  of  its 

v&] ■],,,,  completed,  it  would  thereupon  become  a  na- 

i,  ,nal  ve  el.  Ine  statutory  system  requires  that  when  a 
ship  i-  built,  or  beoomes  the  property  of  citizens  in  any 
modes  above  mentioned,  it  must  be  either  "regis- 
tore  I  "  or  •■enrolled"  as  a  U.S.  vessel  before  it  can  be  used 
h  I'm-  purposes  of  trade.  If  it  is  designed  for  foreign 
commerce,  the  evidence  of  its  ownership  and  of  all  other 
ne  sessary  tacts  is  presented  by  affidavit  to  the  collector  of 
the  district  in  which  it  belongs,  and  he  issues  the  first  cer- 
tificate  of  registry,  which  recites  the  owners,  the  place  or 
port  where  it  belongs,  the  tonnage,  the  name,  and  all  the 
other  particulars  necessary  to  identify  the  vessel  and  to 
establish  its  national  character.  If  it  is  designed  for  the 
coasting-trado  or  for  fishing,  and  is  of  20  tons  burden,  or 
more,  it  is  enrolled  in  the  same  manner,  and  a  similar  cer- 
tificate of  enrolment  is  issued,  and  in  addition  thereto  it 
mu>t  lie  license  1  ;  while  if  of  less  than  21)  tuns  burden,  the 
license  is  the  only  requisite.  This  certificate  of  registry 
or  of  enrolment  forms  the  most  important  part  of  the 
"ship'-;  papers,''  and  is  evidence  at  home  and  abroad  of 
her  character  and  use.  If  any  change  of  owners  takes 
p!;n-c,  either  total  or  partial,  the  old  certificate  of  registry 
or  of  enrolment  must  be  surrendered  and  a  new  one  issued, 
which  shall  represent  the  actual  ownership.  The  statute 
enacts  that  in  case  of  a  sale  or  transfer  there  must  be  a  bill 
of  sale,  which  shall  recite  at  length  the  original  certificate, 
or  else  the  vessel  cannot  be  registered  anew.  The  result 
of  this  provision  is  that  after  a  ship  is  once  registered  or 
enrolled  as  a  \  e<sel  of  the  U.  S.  it  cannot  be  effectively  con- 
veyed by  a  verbal  contract;  unless  transferred  in  writing 
it  cannot  be  registered  anew,  and  cannot  therefore  be  used 
without  violating  the  statute.  The  special  privileges  en- 
joyed by  U.  S.  vessels  are  as  follows:  They  alone,  when 
properly  enrolled  and  licensed,  can  engage  in  the  coasting- 
trade  and  in  the  fisheries.  A  foreign  ship  bringing  an  im- 
ported cargo  into  one  port  may,  however,  carry  the  goods 
to  another  port  if  they  have  not  been  unladen.  This  statu- 
tory provision  has  been  partially  interfered  with  by  the 
Treaty  of  Washington,  which  grants  certain  rights  of  trail- 
ing among  the  Northern  and  Western  lake  and  river  ports 
and  coasts  to  the  inhabitants  of  the  Canadian  Dominion. 
In  regard  to  foreign  commerce  the  statute  provides  that 
*'no  goods  shall  bo  imported  into  the  IT.  S.  except  in  U.  S. 
vessels,  or  in  foreign  vessels  wholly  belonging  to  subjects 
of  that  country  of  which  the  goods  are  the  growth,  produc- 
tion, or  manufacture,  or  from  which  they  can  only  be,  or 
most  usually  are,  first  shipped  for  transportation."  This 
restriction  does  not  apply  to  nations  which  do  not  maintain 
a  similar  discrimination  against  U.  S.  vessels,  nor  to  those 
nations  with  whom  there  exist  treaties  of  commerce  and 
navigation  containing  stipulations  of  a  contrary  import. 
The  result  is,  that  U.  S.  ships  have  a  virtual  monopoly  of 
the  coasting  and  fishing  business,  and  that  they  enjoy  an 
absolute  freedom — so  far  as  our  own  laws  are  concerned — 
to  carry  on  the  export  and  import  trado  to  and  from  all 
parts  of  the  world.  The  limitation  upon  imports  in  foreign 
bottoms  is  of  little  practical  account,  since  the  commercial 
t  eatics  between  the  U.  S.  and  other  maritime  countries 
have  generally  stipulated  for  the  mutual  liberty  of  their 
respective  national  ships  to  trade  in  each  other's  ports. 

II.  Property  in  Ships, — Ships  are  chattels,  and  the  rules 
which  govern  the  property  in  them,  its  transfer,  and  its 
devolution  in  case  of  death,  are  the  same,  except  when 
changed  by  statute,  wmich  regulate  personal  property  gen- 
erally. It  has  already  been  stated  that  the  original  prop- 
erty in  a  U.  S.  vessel  can  only  be  acquired  either  by  build- 
ing, by  purchase  at  judicial  sale  after  a  capture  or  forfeiture, 
or  by  purchase  and  repair  of  a  wreck.  After  the  title  is 
thus  first  obtained  it  may  be  transferred  by  a  bill  of  sale, 
by  a  chattel  mortgage,  by  seizure  and  sale  on  execution,  by 
assignment  in  bankruptcy  or  insolvency,  by  a  sale  in  an 
admiralty  suit  to  enforce  a  maritime  lien,  and  by  succession 
through  intestacy  or  by  will.  In  order  to  preserve  record 
evidence  of  title  a  statute  of  Congress  enacts  that  every 
bill  of  sale,  mortgage,  hypothecation,  or  conveyance  of 
any  vessel  or  pari  of  a  vessel  of  the  U.  S.  must  be  re- 
corded in  the  office  of  the  collector  where  the  same  is  reg- 
istered or  enrolled,  or  else  it  shall  not  be  valid  against  anv 
person  other  than  the  grantor  or  mortgagor,  his  heirs  and 
devisees,  and  persons  having  actual  notice  thereof;  but 
bottomry  bonds  given  while  the  ship  is  on  a  voyage  are 
not  affected  by  this  statutory  provision. 

III.  Owners  of  Ships,  their  Rights  and  Liabilities. — A 
ship  nmy  be  owned  by  a  single  proprietor,  by  a  partner- 


ship, or  by  several  part-owners.  (See  Part-Owners.)  In 
either  case  the  owners  determine  its  employment,  appoint 
the  master  and  all  other  agents,  and  are  entitled  to  the 
compensation  earned  by  its  use.  They  often  delegate  their 
authority  to  a  special  agent — usually  selected  from  among 
themselves — called  the  "ship's  husband,"  whose  extensive 
powers  are  well  settled  by  the  law.  (See  Ship's  Husband.) 
They  are  liable  for  all  expenses  and  charges  incurred,  as 
for  repairs,  supplies,  seamen's  wages,  and  the  like,  and  on 
all  contracts  made  either  by  themselves  or  by  their  lawful 
agents  ;  and  when  the  ship  is  used  by  themselves  for  the 
carriage  of  goods,  they  are  liable  to  the  shippers  for  all 
losses  and  damages  to  the  cargo  unless  caused  by  some  one 
of  the  excepted  perils  (see  Carriers,  Common),  and  to  the 
owners  of  other  vessels  and  cargoes  for  injuries  thereto  oc- 
casioned through  negligence  in  navigating  their  own.  The 
extent  of  their  liability  has  been  limited  by  legislation  in 
the  U.  S.,  in  Great  Britain,  and  in  other  maritime  coun- 
tries. The  statute  of  Congress  enacts — and  the  British 
statute  is  substantially  the  same — that  a  ship-owner  shall 
not  be  liable  to  the  owner  of  cargo  for  loss  by  fire,  "  unless 
such  loss  is  caused  by  the  design  or  neglect  of  such  owner," 
so  that  a  responsibility  does  not  attach  to  him  when  a  fire 
is  occasioned  by  the  fault  of  the  master  or  seamen.  An- 
other clause  provides  that  the  owner  shall  not  be  liable  for 
certain  valuable  articles,  such  as  gold,  silver,  money,  etc., 
unless  the  shipper  notifies  him  in  writing  of  their  true  na- 
ture and  value,  and  the  same  is  entered  in  the  "bill  of 
lading  therefor;"  nor  is  he  ever  responsible  for  such  ar- 
ticles beyond  the  amount  so  notified  and  entered.  Finally, 
the  liability  of  the  owner  or  owners  for  any  embezzlement, 
loss,  or  destruction  by  the  master,  officers,  seamen,  or  other 
person  of  any  goods  shipped,  or  for  any  loss  or  injury  by 
collision,  or  for  any  act,  loss,  damage,  etc.  done  or  incurred 
without  the  knowledge  of  such  owner  or  owners,  "  shall  in 
no  case  exceed  the  amount  or  value  of  the  interest  of  such 
owner  or  owners  in  such  ship  or  vessel  and  her  freight 
then  pending;"  if  the  whole  value  of  the  ship  and  freight 
is  not  sufficient  to  fully  compensate- all  the  owners  of  prop- 
erty destroyed  or  injured,  they  shall  receive  compensation 
in  proportion  to  their  respective  losses.  In  some  cases  the 
liability  of  the  owners  is  purely  personal,  and  can  only  be 
enforced  by  an  ordinary  pecuniary  judgment  against  them; 
in  other  cases  it  creates  a  lien  on  the  ship  itself,  and  is  en- 
forced by  a  proceeding  in  rem  in  a  court  of  admiralty. 

IV. — Persons  employed  in  the  Navigation  of  Ships. — The 
master  is  the  agent  both  of  the  ship-owners  and  of  the 
owners  of  the  cargo,  and  his  powers  are  many  and  great. 
He  is  clothed  with  a  large  discretion,  and  by  its  exercise, 
if  done  in  good  faith  and  with  reasonable  judgment,  he 
may  bind  all  the  parties  whom  he  represents.  Actions 
upon  shipping  contracts  may  be  brought  by  or  against  him 
personally  as  though  he  were  the  ultimate  contracting 
party;  and  in  fact  all  such  contracts  are  generally  executed 
in  his  name.  He  has  the  supreme  command  and  responsi- 
bility in  navigating  the  ship  and  an  absolute  supremacy 
of  the  officers  and  crew.  As  a  general  proposition,  the 
master  may  enter  into  all  ordinary  contracts  relating  to  the 
usual  employment  of  the  ship,  and  bind  the  owners  thereby. 
While  the  vessel  is  in  her  home  port,  or  under  the  imme- 
diate supervision  of  the  ship's  husband  or  other  man- 
aging agent,  his  authority  is  restricted,  and  he  acts  in  sub- 
ordination to  the  owners  or  to  such  agent  in  matters  per- 
taining to  her  condition  and  use.  When  she  is  in  a  foreign 
port,  and  communication  with  her  owners  would  be  attended 
by  a  dangerous  delay,  the  actual  necessities  of  her  situa- 
tion become  the  foundation  and  furnish  the  limit  of  his  au- 
thority, provided  that  his  acts  are  such  as  would  have  been 
done  by  a  reasonably  prudent  owner  under  the  same  cir- 
cumstances. Thus,  if  she  is  injured  and  disabled,  he  may, 
if  necessary,  borrow  money  for  her  repairs,  and  hypothe- 
cate the  ship  or  cargo  as  security  by  a  bottomry  or  re- 
spondentia bond;  he  may  sacrifice  portions  of  the  vessel  or 
cargo  by  jettison;  he  may  in  certain  emergencies  even 
abandon  or  sell  the  vessel  or  cargo,  or  charter  another  ship 
in  order  to  complete  the  voyage;  in  short,  he  may  do  any 
act  customary  in  the  transactions  of  commerce  which,  to  a 
reasonable  man  acquainted  with  the  course  of  such  busi- 
ness and  placed  under  the  same  circumstances,  would  seem 
to  be  for  the  best  interests  of  all  the  parties  represented — 
the  ship-owners,  the  cargo-owners,  and  the  insurers.  While 
these  doctrines  have  long  been  established  in  the  maritime 
law,  it  has  been  recently  held  by  very  eminent  courts  that 
the  introduction  of  the  magnetic  telegraph,  and  its  exten- 
sion to  so  many  distant  parts  of  the  world,  anil  the  conse- 
quent ability  of  immediate  communication  with  owners  at 
home,  have  very  much  lessened  these  extraordinary  powers 
of  the  master,  and  that  when  within  reach  of  the  telegraph 
he  should  first  obtain,  or  at  least  attempt  to  obtain,  in- 
structions before  taking  the  final  steps  which  will  create  a 
liability  or  change  the  legal  relations  of   his  principals. 
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The  statutes  of  the  U.  S.,  as  well  as  of  Great  Britain  and 
of  ofhor  maritime  countries,  prescribe  the  regulations 
which  govern  the  hiring,  treatment,  and  conduct  of  -ru- 
men, the  form  and  contents  of  their  agreements  with  the 
ship-owners,  the  measures  deemed  necessary  for  their  wel- 
fare and  protection.  The  provisions  of  this  legislation  are 
so  numerous,  extensive,  and  minute  that  even  an  abetract 
of  them  is  wholly  impracticable.  The  claim  of  seamen  for 
their  wages  when  earned  is  highly  favored  by  the  law  ;  it 
constitutes  the  first  lien  on  the  vessel,  taking  precedence 
of  .ill  others  without  regard  to  their  priority  in  time;  and 
it  may  be  summarily  enforced  in  admiralty  by  a  proceeding 
in  rem.  It  is  a  doctrine  of  the  maritime  law  that  the 
liability  for  wages  on  a  voyage  depends  upon  the  earning 
of  freight.  (For  a  statement  of  this  rule,  with  its  limita- 
tion- ami  exceptions,  sec  the  article  Freight.) 

V.  The  Employment  of  Ships  in  Commerce. — A  ship  may 
In  used  for  purposes  of  traffic  in  three  distinct  modes  :  (1) 
ll  may  be  entirely  let  or  loased,  for  a  given  period  at  an 
agreed  compensation,  to  parties  who  take  complete  posses- 
si mil  control,  appoint  the  master  and  crew,  and  assume 

for  the  time  being  the  character  of  owners.  This  specie3 
of  hiring  is  sometimes,  though  not  with  perfect  accuracy, 
termed  chartering,  and  the  contract  of  lease  a  charter-party. 
(2)  The  owners,  retaining  the  possession  and  management 
of  the  vessel,  and  employing  the  master  and  crew,  let  out, 
for  a  given  time  or  for  a  given  voyage,  either  the  entire 
carrying  capacity  or  some  specified  portion  thereof  by  a 
contract  called  a  charter-party.  {'■'>)  The  owners  of  a  ship 
sailing  regularly  on  a  definite  and  constant  route,  or  of  a 
ship  destined  for  some  particular  voyage,  receive  on  board 
and  undertake  to  carry  the  goods  in  varying  quantities  of 
parties  generally  who  desire  to  use  that  mode  of  convey- 
ance. The  agreement  in  this  ease  between  the  shipper  and 
the  ship-owner  is  a  hill  of  lading.  (The  form,  nature,  and 
usual  provisions  of  these  two  principal  shipping  contracts, 
the  special  incidents  accompanying  their  use,  and  the  rights 
and  duties  of  the  respective  parties  thereto,  will  be  found 
in  Hie  articles  Charter-Partv,  Bill  of  Lading,  Freight, 
and  DEMURRAGE.)  Among  the  possible  incidents  of  every 
voyage  are  the  jettison  of  goods,  masts,  etc.  in  time  of 
p.iil;  the  contributory  liability  of  all  parties  when  sacri- 
fice, loss,  or  extraordinary  expense  has  been  incurred  by 
some  interests  for  the  benefit  of  the  whole  ;  the  salvage  lia- 
bility to  those  who  have  rescued  the  ship  or  cargo  from 
impending  danger  ;  and  the  special  contracts  of  hypothe- 
cation by  means  of  which  the  master  is  sometimes  enabled 
to  complete  the  voyage.  (For  a  discussion  of  these  several 
topics  see  articles  Jettison,  Average  (General),  Sal- 
VACF,,  Bottomry  Bond,  and  Respondentia.  For  the  rules 
of  navigation  which  have  been  adopted  to  prevent  collision 
sci'  article  Ito.ui,  Law  of  the.)  If  a  collision  is  caused 
solely  by  stress  of  weather  or  overpowering  natural  forces, 
without  the  fault  of  either  party,  it  is  a  peril  of  the  sea.  and 
no  liability  whatever  ensues.  The  rules  of  admiralty  in 
r:isr  -  of  fault  are  well  settled  as  follows  :  If  both  vessels  are 
in  fault,  the  loss  is  apportioned  equally  between  them;  if 
one  of  the  colliding  vessels  is  wholly  in  fault,  it  not  only 
bears  its  own  injury,  but  is  also  responsible  for  the  damage 
inflicted  upon  the  other  and  upon  its  cargo.  This  liability 
in  such  case  constitutes  a  lien  upon  the  offending  vessel, 
and  is  usually  enforced  by  an  admiralty  suit  in  rein.  (In 
a  I  litionto  the  topics  already  referred  to,  the  reader  should 
oonsult  Stoppage  in  Transitu  and  the  various  articles 
relating  to  InsdrasCE  (Marine),  which  is  intimately  con- 
nected with  the  entire  law  of  shipping.) 

John  Norton  Pojieroy. 

Ship's  Husband,  in  the  maritime  law,  is  a  general 
agont  of  the  owners  for  the  management  of  the  ship.  The 
place  of  his  employment  is  usually  the  home  port,  or  that 
where  the  vessel  is  fitted  out  and  from  which  she  sails  on 
her  various  voyages.  He  may  be  appointed  by  writing, 
verbally,  or  in  any  manner  by  which  an  agency  can  he  con- 
stituted. He  is  often  one  of  the  part-owners,  and  indeed 
in  several  of  the  IT.  S.  statutes  bo  is  designated  as  the 
''managing  owner."  The  general  functions  of  the  ship's 
husband,  belonging  to  him  by  virtue  of  his  office,  are  to  sec 
that  the  ship  is  in  a  proper  condition  to  bo  used  for  the 
caviling  of  freight,  and  to  sec  Unit  she  is  in  fact  used  for 
thai   purpose.     In  carrying  mil  these  duties  be  possesses  the. 

following  specific  powers:  to  keep  the  vessel  in  complete 

repair,  and  to  procure  u  proper  outfit  of  tackle,  apparel, 
an  I  furniture.  BO  that  she  shall  be  seaworthy  ;  to  employ  a 
■  impotent  master,  officers,  and  crew  :  to  purchase  the  sup- 

plir-  of  provisions  i  other  sea-stores  necessary  for  the 

voyage  ;  to  obtain  the  regular  ship's  papers,  and  to  transact 
nil  needful  business  with  the  customs  and  other  public 
officials;  to  enter  into  all  the  contracts  required  for  the 
foregoing  objects,  and  to  provide  for  and  make  the  pay- 
ments therein ;  to  negotiate  and  execute  all  contracts  for 
the  carriage  of  goods,  cither  by  chartering  the  vessel  or  by 


employing  her  as  a  general  ship  :  to  agree  upon,  settle,  and 
receive  payment  of  freight;  to  adjust  liabilities,  demands, 
and  averages  with  the  shippers;  to  preserve  the  vouchers 
and  oilier  papers  ;   and  to  keep  the  ship's  looks  of  account. 

While  ; mplishing  these  purposes  his  acts  are  within  the 

scope  of  his  employment,  and  are  binding  upon  the  owners 
whom  he  represents.  On  the  other  hand,  the  ship's  hus- 
band, as  such,  has  no  power  to  borrow  money  for  the  use 
of  the  vessel ;  he  cannot  insure  it  and  make  the  owners 
liable  for  the  premiums;  In-  cannot  purchase  a  cargo  on 
their  account,  nor  bring  actions  on  their  behalf,  nor  dele- 
gate his  own  authority;  and.  although  he  may  settle  and 
receive  payment  of  freight,  he  cannot  do  so  by  giving  credit 
therefor  to  the  shippers,  and  delivering  up  the  cargo  to 
them  and  surrendering  the  lien  thereon,  unless  such  credit 
was  expressly  stipulated  for  in  the  contract  of  affreight- 
ment. Of  course  thepowerto  perform  any  of  these  arts  may- 
be expressly  conferred,  and  if  done  without  antecedent  au- 
thority they  may  be  ratified  and  thus  made  obligatory. 
fhr  compensation  of  the  ship's  husband  is  usually  a  com- 
mission upon  his  receipts  and  payments,  or  upon  (he 
amount  of  his  purchases,  and  the  Liability  for  it  is  either  a 
joint  obligation  of  all  the  owners  or  an  individual  and  pro 
rata  obligation  of  each.  John  Norton  Pomerov. 

Ships,  Iron-clad,  vessels  clad  with  iron  plates  to 
give  protection  against  shot  and  shell. 

(1)  A  retrospect  of  naval  construction  prior  to  the  ti-c 
of  armor  is  necessary  to  make  the  subject  clear.  Artillery 
was  first  mounted  in  naval  vessels  during  the  reign  of  Ed- 
ward III.,  about  1350.  For  several  centuries  naval  con- 
struction did  not  advance  as  would  be  expected  from  so 
radical  a  change  in  weapons.  Only  by  degrees  ships  were 
divested  of  the  unwieldy  top-hamper  which  they  had  in 
the  hand-to-hand  conflicts  of  the  Middle  Ages.  During 
this  long  period  the  improvements  in  construction  and 
armament  made  slow  progress,  but  during  the  last  fifty 
years — since  the  Nile  and  Trafalgar — a  revolution  in  naval 
warfare  has  been  brought  about  by  entirely  new  systems. 
This  has  been  wrought  by  three  agents:  (1)  the  applica- 
tion of  steam,  strictly  the  screw-propeller,  as  the  naval 
motor;  (2)  horizontal  shell-firing  from  naval  artillery  ;  (3) 
application  of  iron  plates  to  keep  out  the  shells.  The 
submarine  torpedo  may  be  added  to  this  list;  already 
are  iron-clods  designed  in  vain,  it  would  seem,  to  la- 
proof  against  this  weapon.  As  soon  as  the  peculiar  quali- 
ties of  the  screw  were  established  to  the  satisfaction  of 
admiralty  boards,  it  became  certain  that  steam  would  be 
the  universal  naval  motor.  This  may  be  dated  from  the 
U.  S.  S.  Princeton  (1842—43),  the  first  screw  war-steamer 
planned  as  such:  she  was  designed  by  Ericsson.  Great 
naval  powers  are  reluctant  to  begin  changes  that  involve 
costly  reconstruction;  this,  with  the  conservatism  regard- 
ing any  new  system,  was  the  reason  of  the  otherwise  in- 
conceivable reluctance  of  the  English  to  take  np  the  pro- 
ject of  a  screw  navy.  When  the  French  built  the  screw 
iine-of-battle  ship  Napoleon  (1850),  the  English  took  alarm 
and  began  reconstruction  with  vigor,  and  the  renovation 
of  their  navy  by  the  application  of  the  screw  was  well  ad- 
vanced in  1859.  This  year  the  French  launched  the  iron- 
plate  frigate  La  Gloire;  then  began  the  decline  of  the 
wooden  fleets  and  the  beginning  of  new  ones  on  the  new 
system. 

(2)  The  principal  incentive  to  the  application  of  iron 
armor  was  the  destruction  anticipated  from  horizontal 
shell-tiring  against  wooden  ships.  This  mode  of  using 
shells,  perhaps  from  the  danger  attending  it,  made  -low 
progress  in  ships  of  war:  it  was  not  until  ISot  that  naval 
batteries  consisted  entirely  of  shell  guns,  the  magazines 
being  filled  with  loaded  shells,  ready  fused.  Admiral  Dahl- 
gren  in  the  II.  S.  S.  frigates  of  1854  carried  the  application 
of  this  missile  to  great  perfection.  The  Merrimack,  one  of 
these,  visited  Europe  in  1856,  startling  naval  administra- 
tions by  the  enormous  shell-power  of  her  battery.     It  was 

the  sxtre use  of  shells  that  brought  about  resort  to  armor 

to  keep  them  out.  The  French  general  Paixhans  some  forty 
years  ago  suggested  iron  as  :i  protection  against  this  deadly 
missile,  with  which  his  name  is  so  much  identified.  The 
swift  destruction  of  the  Turkish  fleet  at  Sinope  by  the  shells 
of  the  Russian  ships  during  the  war  in  the  Crimea  had 
much  to  do  with  hurrying  Forward  its  application  :  the  de- 
struction of  the  Congress  and  Cumberland,  and  the  engage- 
ment between  the  Monitor  and  Merrimack,  gave  it  fresh 
stimulus. 

(:S)  The  first  definite  proposal  tor  building  an  iron-dad 
was  made  in  1841  by  R.  L.  Stevens  :  armor,  it  is  staled, 
was  suggested  by  his  father.  .1.  ('.  Stevens,  in  1812.  An 
act  approved  Apr.  12,  [842,  authorized  the  secretary  of  the 
navy  to  enter  into  a  contract  with  Stevens  lor  the  construe 

tion  "of  a  war-steamer  for  harbor  defence,  shot  and  shell 
proof,  to  br  built  principally  of  iron."  The  contract  was 
made  Feb.  I".  18  13  :  it  called  for  tin-  following  dimensions: 


240 


SHIPS,  IRON-CLAD. 


"Length,  not  less  than  250  feet;  beam,  not  less  than  40 
feet j  depth  amidships,  10  feet :  protection  against  shot,  1* 
inches  of  iron  :  horse-power,  900."  About  this  time  Com. 
Stockton,  I  ■  S.  X..  was  experimenting  at  Sandy  Hook 
with  one  of  the  L2-inoh  wrought-iron  guns  planned  for  the 
Princeton:  a  224  pound  shot,  with  30-pound  charge,  was 
fired  from  it  against  a  target  representing  the  armor  pro- 
DOSed  by  Ste\  ens  ;  it  pierced  the  target  anil  passed  through 
a  Band  bank  8  feet  thick.  This  stopped  the  construction 
of  the  iron-clad  until  by  a  second  contract  (Nov.  14,  1844) 
Stevens  increased  the  dimensions  as  follows:  Length,  415 
beam,  IS  feet;  depth,.;:;  feet  6  inches;  protection, 
,  :  of  iron  ;  horse-power  intended,  8624.  Work  was 
!n  ii  ji  1854,  and  when  the  vessel  was  about  half  completed 
the  government  refused  further  appropriations.  In  the 
early  part  of  the  civil  war  (1861)  the  navy  department 
again  declined  to  ask  Congress  for  money,  a  naval  board 
having  made  an  adverse  report. 

(4)  The  Brat  iron-clads  used  in  battle  were  the  French 
floating-batteries  Devastation,  Lave,  and  Tonnante  (1855), 
built  for  special  service  in  the  Crimea.  Particulars  :  length, 
171  feet  0  inches:  beam,  43  feet  1  inch;  draught,  S'  8";  hulls 
of  wood:  armor,  4.33  inches  thick  :  armament,  16  guns  of 
■•.mi,"  curried  2  feet  11  inches  above  water-line.  They 
formed  part  of  the  fleet,  carrying  1500  guns,  which  de- 
stroyed Fort  Kinburn,  an  inferior  barbette  work.  The 
iron-clads  engaged  at  700  yards ;  at  that  range  they  were 
proof  against  32-pound  shot  with  10-pound  charges.  The 
English  adopted  the  design,  and  built  five;  they  were  very 
uncouth,  in  model  like  a  canal-boat. 

(5)  La  Gloire,  completed  1801,  was  the  real  beginning 
of  the  present  era  of  iron-clads;  she  was  the  first  attempt 
at  a  swift,  invulnerable,  ocean-going  iron-plated  vessel;  her 
hull,  of  wood,  was  on  the  model  of  the  line-of-battle  ship 
Napoleon  of  01  guns,  and  at  the  same  draught  had  equal 
displacement,  but  being  more  heavily  laden  her  draught 
was  greater:  her  guns,  thirty-six  0.3-inch  rifles,  were  carried 
in  broadside,  in  one  tier,  6  feet  above  the  water-line.  Her 
sides  were  completely  covered  with  armor — at  the  water- 
line,  4.72  inches  thick,  above  it,  4.33  inches;  this  was 
proof  against  projectiles  from  guns  then  in  use.  With  the 
development  in  artillery  which  immediately  began,  this 
soon  changed;  now  (1875)  naval  artillery  can  put  loaded 
shells  through  the  strongest  armor  afloat.  La  Gloire  was, 
in  other  points  than  armor,  a  wide  departure  from  the  con- 
ventional and  time-honored  war-vessel.  There  was  no  ves- 
tige id'  ornamentation  ;  the  stem,  in  order  to  increase  the 
ram-power,  inclined  somewhat  backward  ;  to  lessen  the  labor 
of  bending  and  fitting  the  heavy  iron  plates,  the  hull  at 
bow  and  stern  is  of  the  plainest  form.  The  rig  is  very 
simple;  it  consists  of  three  masts,  with  very  long  mast- 
heads to  give  support  to  topmasts  which,  with  the  short 
bowsprit,  can  be  housed  at  pleasure:  the  foremast  carries 
a  square  sail;  all  the  others  are  plain  fore-and-aft  sails, 
the  idea  being  to  have  as  little  rigging  as  possible  to  be 
shot  away  and  foul  the  screw.  The  sail-area  was  11,840 
square  feet;  an  ordinary  war-vessel  of  the  same  tonnage 
would  have  35,000  square  feet  in  the  principal  sails.  This 
shows  that  with  the  iron-clad  came  increased  dependence 
on  steam,  sails  becoming  an  auxiliary  that  will  never  be 
used  in  action.  The  speed  was  reported  to  be  12.8  knots; 
the  bunkers  carry  five  days*  fuel.  After  La  Gloire  came 
two  iron-clads  of  the  same  dimensions  and  material.  In 
1863-04  the  Magenta  and  Solferino  were  completed;  these 
carried  out  the  emperor's  idea  of  a  large  number  of  medium- 
calibre  guns  ;  they  were  armed  with  fifty-two  0.3-inch  rifles. 
In  I860  eight  floating  batteries  were  built,  each  carrying 
sixteen  medium  guns,  protected  by  4|  and  5i  inch  plates. 
In  1867  the  Alma  class  of  corvettes,  seven  in  number,  were 
commenced  ;  hulls  of  wood  ;  armament,  six  7.48-inch  rifles  ; 
armor  at  water-line,  5.91  inches,  over  the  battery,  4.72 
inches.  About  the  same  time  the  Provence  class,  eleven 
in  number,  were  in  progress,  all  of  the  same  dimensions, 
but  differing  in  armament  and  method  of  mounting  it. 
One  of  these,  the  Sun  eillante,  carried  eight  0.5-inch  rifles, 
capable  of  piercing  10-inoh  armor  up  to  500  yards.  Dur- 
ing 1867-69  the  Marengo  class,  four  in  number,  were  put 
afloat;  with  one  exception,  the  Friedland,  the  hulls  were 
of  wood  ;  they  carry  eight  L  0.6 -inch  rifles,  which  can  pierce 
12-inch  armor  up  to  600  yards,  and  six  7.6-ineh  guns  which 
are  mounted  in  semicircular  iron  shields  projecting  their 
full  semi-diameter  from  the  vessel's  sides — an  arrangement 
adopted  to  give  increased  horizontal  range,  and  suited  to 
the  peculiarities  of  breech-loading,  on  which  plan  all  heavy 
French  naval  guns  are  made.  The  armor  is  7.87  inches  at 
the  water-line,  and  over  battery  6.3  inches  thick.  The 
Colbert,  Richelieu,  and  Redoubtable,  the  largest  so-called 
ocean-going  iron-clads  in  the  French  navy,  are  nearly  com- 
pleted ;  the  two  former  carry  eight  10.63-inch  rifles,  which 
use  88-pound  charges  and  476-pound  projectiles,  and  one 
9.5-inch  rifle.     These  vessels,  with  the  exception  of  the 


rams  Tonnerre  and  Tempcte,  have  the  thickest  armor  in  the 
French  navy  ;  it  is  8.66  inches  at  the  water-line  and  6.3 
inches  over  the  battery.  All  of  these  (except  rams)  are 
masted  broadside  iron-clads;  most  of  them  carry  their 
guns  on  one  deck.  The  Cerbere,  B<dier,  and  Boulc-dogue 
are  coast-defence  rams;  they  are  without  rigging,  and  are 
intended  to  be  fought  head  on  ;  they  carry  two  0. 5-inch  rifles 
in  fixed  turrets.  The  armor  on  the  sides  is  8.66  inches 
thick.  The  Taureau,  similar  to  these,  but  with  her  upper 
deck  formed  like  tne  back  of  a  tortoise,  carries  one  gun  of 
the  same  calibre.  The  Tonnerre  and  Tempete,  the  latest 
rain-vessels,  have  monitor  hulls  and  fixed  turrets;  they 
carry  two  12.6-inch  rifles,  which  use  136-pound  charges 
with  760-pound  projectiles;  these  are  said  to  be  able  to 
pierce  15-inch  armor  up  to  300  yards.  Their  armor  is  the 
heaviest  in  the  French  navy,  being  11.81  inches  thick. 

(6)  As  with  the  serew-propeller  the  English  showed  it 
was  their  policy  to  imitate  no  novel  changes  which  would 
cause  immense  and  costly  reconstruction  in  their  existing 
establishment,  so  with  the  iron-clad  they  adhered  to  the 
same  policy  until  forced  to  change.  No  sooner  was  it 
known  that  their  naval  rival  was  seriously  at  work  on  a 
real  sea-going  iron-clad  than  they  set  about  to  reply  to  the 
challenge,  and  before  La  Gloire  was  finished  the  Warrior 
(1861)  was  well  advanced.  The  differences  between  the 
rival  ships  show  how  tenaciously  the  naval  mind  clings 
to  conventional  forms  and  usages.  The  French  ship  was 
plain  and  uncouth;  the  Warrior  is  a  splendid-looking 
frigate,  with  masts  and  rigging  in  the  old  style,  her  bow 
and  stern  of  the  same  form  and  ornamented  in  the  same 
manner  as  the  old  ships  which  were  passing  away  ;  her  lines, 
to  ensure  high  speed  with  moderate  power,  were  unusually 
fine.  But  there  were  more  essential  differences  :  the  French 
vessel,  263  feet  in  length  by  50'  9"  beam,  5530  tons  dis- 
placement, was  armored  from  stem  to  stern  ;  her  English 
rival,  419  feet  in  length,  58  feet  beam,  displacement  8950 
tons,  had  a  patch  of  armor  on  her  sides  of  4^-inch  tongued 
and  grooved  plates  covering  ^ths  of  her  length  (sec  Dia- 
gram No.  1),  the  rest  of  the  ship  being  anarmoredj  be- 
hind this  armor  twenty-six  8-inch  smooth-bore  guns  were 
carried;  at  the  ends  of  this  protected  part  armored  bulk- 
heads of  the  same  thickness,  in  order  to  protect  the  guns 
from  fore-and-aft  fire,  were  carried  across  the  vessel.  This 
was  the  plan  of  Russell,  the  eminent  English  engineer;  with 
modifications  not  affecting  the  principle,  and  combined 
with  a  belt  of  armor  along  the  water-line,  it  is  now  adopted 
in  all  broadside  iron-clads.  The  speed  was  14.35  knots, 
but  obtained  as  it  was  by  large  dimensions,  fine  lines,  and 
small  relative  carrying  capacity,  it  was  a  costly  achieve- 
ment, as  in  efforts  to  equal  it  in  subsequent  constructions 
thickness  of  armor  and  celerity  of  turning  were  sacrificed. 
The  Warrior  was  followed  by  her  duplicates,  the  Black 
Prince  and  Achilles,  in  all  respects  alike,  except  that  in  the 
latter  was  an  armored  belt  around  the  water-line  and  a 
perpendicular  ram-bow.  Shortly  after,  the  Defence,  Re- 
sistance, Hector,  and  Valiant  were  in  progress ;  these 
were  100  feet  shorter  than  the  Warrior;  the  two  former 
had  a  patch  of  armor  on  their  sides  like  that  vessel ;  the 
latter  had  the  addition  of  an  armored  belt  above  the  water- 
line.  Then  came  the  Minotaur,  Agineourt,  and  North- 
umberland, longer  than  the  Warrior,  their  displacement 
being  10,275  tons,  so  that  they  could  carry  a  complete 
cuirass  of  armor,  5A  inches  thick,  from  stem  to  stern. 
These,  with  the  exception  of  seven  wooden  ships  converted 
into  iron-elads,  were  the  last  attempt  to  carry  complete 
armor  in  broadside  vessels.  So  great  was  the  increase  in 
the  power  of  ordnance  that  diminution  in  the  area  to  be 
protected  in  order  to  increase  the  thickness  of  armor  be- 
came imperative,  and  all  iron-clads  built  after  these,  ex- 
cept rams  and  monitors,  carried  armor  only  over  a  central 
casemate  and  around  the  water-line.  The  most  powerful 
iron-clads  now  in  European  waters  are  monitors  ;  their 
construction  seems  to  have  been  brought  about  by  the  rapid 
development  of  armor-piercing  ordnance.  The  names  and 
chief  particulars  of  the  principal  iron-clads  are  given  in 
Table  A  (on  the  following  page). 

(7)  Enough  has  been  said  about  the  European  iron- 
clads to  show  the  development  of  the  system ;  this  can  be 
followed  up  from  the  table.  The  principal  forms  and  varie- 
ties of  iron-clads  emanated  from  America,  France,  and 
England.  Those  of  the  other  naval  powers,  many  of  them 
built  in  England,  are  summarized  in  the  sections  immedi- 
ately following  the  table  mentioned,  with  such  facts  as  are 
necessary  for  an  understanding  of  their  power  and  capacity. 
The  following  synopsis,  together  with  Table  A,  com- 
prises a  complete  list  of  all  the  iron-clads  of  any  conse- 
quence in  the  world,  except  those  of  the  U.  S.  navy,  which 
are  given  farther  on.  It  must  be  remembered  that  the  de- 
velopment of  ordnance  power  (to  say  nothing  of  sub- 
marine movable  and  fixed  torpedoes)  is  now  making  such 
rapid  advances  that  iron-clad  construction  is  very  far  from 
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Tablk  A. — Principal  Particulars  of  English  and  French  fron-clada. 


Name  of  vessel. 


Rnylisji. 

Warrior 

Achillea 

Minotaur 

Royal  Oak 

Royal  Alfred... 
Prince  OoDBort. 

Lord  Clyde 

ZcalouR 

Hector 

Resistance 

Belleropbon.... 

Hercules 

Penelope 

Monarch 

Royal  Sovereign 
Prince  Albert.. 

Pallas 

Pavorite 

Research 

Enterprise 

SflorpIoD 

Viper 

Water  Witch... 

Captain 

Audacious 

Cerberus  

Glatton 

Devastation. ... 

Gorgon 

Repulse 

Sultan 

Alexandra 

Hotspur 

Fury 

Rupert 

Shannon 

Inflexible 

Temeraire 

French. 

Gloire 

ronue 

Hagenta 

Provence 

Marengo 

Alma 

Hclliqnese 

Colbert 

Richelieu 

Redoubtable 

R.ich:niibeau 

Cerberc 

Palxban 

,  Bmbuacade 

3J  ArroRanW 

I  jTaureau 

1  Onondaga 

1  Tonnerro. ...... 

l|Tempeto 


1860 
1663 
I BSS 
1863 
1863 
1863 

mu 

i.-;i 
1  -r,  1 

ISfil 
1S65 
1868 
1668 
]  B68 
1864 

186* 

1665 
1RG4 

I  Wit 

1S64 
1863 
1865 
1866 
1866 
1869 
1868 
1871 
1ST  I 
1-71 
IS71 
1S70 
1875 
1870 
1870 
1872 
1872 
1875 

St'ks. 

1859 

1859 
1861 
1 868 
1869 
1867 
1867 
Stk's. 


l-i;- 
1868 
1865 

1864 

St'ks. 
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5 

ft.  in 

58  4 
58 
59 

58  6 

58  5 

58  6 

58  9 

58  7 
56  5 
54  1 

56  0 

59  0 
50  0 

57  6 
63  2 
48  0 
50  0 


45  0 

54  0 

59  0 

63  8 

50  0 
68  10 
53  0 

51  0 
75  0 
62  U 


57    0 
65  11 


57     0 


Q 

a 

6 

7 

ft.  In. 

ft.  ID. 

2o     U 

26    9 

26     3 

27     4 

26    0 

27    0 

23  10 

25     S 

25     2 

26    7 

M     6 

26    y 

24     0 

38    fi 

M     6 

36    0 

24     O 

25    7 

4.5 
4.5-5.5 


15  7 

22  6 

22  0 

20  0 

18  0 

18  11 

12  9 

13  3 
15  0 

9  6 

11  11 

22  6 

22  0 


21  in 

18  10 

17     6 


21     0 
18     7 


23  <t 
20  0 

24  0 
31  10 
15  3 
15  6 
15  0 

10  6 

11  7 
23  6 
23  0 


26  G 

16  5 

26  0 

27  G 

26  6 
20  6 

27  0 
33  6 

22  6 

25  0 

27  0 


27  10  4.72-4.33 
26  11  4.7 

28  0  4.72 

26  10  5.0-4.33 

29  1  7.87-6.3 
23  9 1 5.91-4.72 
21    0,5.9 

27  10  8.66-6.30 
8.66-6.30 


4.5 

4  5 

4.5 

4.5 
12-8-7 

8-6 
10-8 
11-12 
11-12-10 

to-y-s 

6 

0-8-6 
12-8-6 
11-8 
14-10 
12-11 


U 


6  5.51-4.33 
8  4.72-4.33 
5  5.9 
12  31  12  7  5.51 
20  8  21  4 I 11  Bl 
16    9|    16    9|ll.81 


16 


M 


18 

18 
9 
29 '4 
■">- 
29  Hi 
.11'-. 
SOU 
IS 
18 


19^ 
19.4 


26-23 
26-23 
32-24 


15?i 

15« 

10 

11.8 

15»i 

16« 


53 

70 
130,  102,  70 

70,55 
135,88,70 

50 

53 

43 

43 

43 

43 

50 

50 

50 

160,  102,  85 
110,  70 
135, 102 
198,  163 
1118,163,135 
135,117,102 

56 
117,102,70 
160, 102,  70 
146,  102 
193,  135 
160,  146 
117 


146 

45,40 

53 

45 

55,  40 
85,70 

5S,  45 

65 

108,  70 
108,  70 


40 

53,40 

45,40 

53 

53 
158 
158 


in.  knots 
I  101  14.4 
1  0  14.3 
14.7 
12.5 
11.8 
13  1 
13.4 
12.6 
12.3 
11. M 
II  2 
13.0 
12.7 
14.2 
11.0 
10.5 


11    0 
9     0 

li"7 

1 6     G 

io'  io 


13 
13     1 


12.0 
13.8 
11.1 

14.  i 
14.0 
12.6 
14.0 
13.6 

13  0 
14.0 


15 


Armament,  etc. 


tons. 
8,952 
9,681 

10,395 
6,416 

1;.  100 

6,43 

7.G75 
G,0*J7 
6.961) 
,\:im; 
7.540 
8,700 
4,394 
8,303 
5,000 
4,020 
3,688 
3,116 
1,780 
1,370 
2,777 
1.220 
1,278 
7,823 
6.103 
3,344 
4,862 
9,0lfi 
3,430 

9,293 
9,492 
4,010 

10,886 
5,358 
5,103 

11,165 
8,412 

5,530 

5.982 
6,876 
5,703 
7,360 
3,678 
3,347 
8,167 
8,260 

s.i',;,-- 

7,758 
3,703 
1.539 
1,422 
1,330 
2,439 

5,494 

4,454 


Mi  B-ln.  R.,  (22J  7-in.  R. 
£4)  9-tu.  R.,  (231  7-in.  R. 
(16)  9  in  it,, 
Hi  B  to,  It.,  (20)  7-in.  R. 
'  Hi)  B  in  I!.,  (8)  Tin.  It. 
(4)  8-in.  R..  (20)  7-in.  It. 
(16)  9-ln.  11.,  il,  7-in.  R. 
(20)  7-in.  R. 

(2)  B-In,  It..  1  Mm  7-in.  R. 
(14)  7-in.  R. 
(10)  9-In.  It.,  iii  7-in.  R. 
(10)  10-in,  R..  (3)  8-in.  R. 
(H)  9-in.  ft.,  (3)  40-pdr.  R. 
ID  10-in.  R. 
in  Mn 


(2)  68-pdrs. 

(2)  68-pdrs. 


(4)  9-in.  R. 
(4)  B-ln.  ft., 
(8)  7-in.  R.. 
(I)  7  in.  R. 
(4)  7-in.  R. 
(4)  9-in,  R. 
(4)  9-in.  R. 


(4)  11-in  R..  (21  7-in.  R. 
(10)  9-in.  R.,  (4)  68-pdr. 
(4)  10-in.  R. 
(2)  12-in.  R. 
(4)  12-iu.  R. 
<1)  in-in.  R. 
(10)  9-iu.  R. 
(13)  10-in.  R. 

(2)  12-in.  R.,  (10)  10-in.  R. 
(1)  10-in.  R. 

(4)  12-in.  R. 
(4)  12-in.  R. 
(9)  9-in.  R. 
<li  Bl-ton  R. 

(3)  12-in.  R..  (5)  10-in.  R. 


C.  and  W.-L.  B. 


C.  and  W.-L.  B. 


C.  and  W.-L,  IV 

C.  and  W.-L.  B. 

r.  and  W.-L.  B. 

Turret. 

4  turrets. 

Turret. 

i'.  and  w.-L.  B 

C.  and  w  -L.  B 

1'  and  w.-L.  B 

C.  and  W.-L.  B 

2  turrets. 


2  turret*. 

C.  and  W.-L.  B 

Monitor. 


C.  and  W.-L.  B 

O.  and  w.-l.  u 

C.  und  W.-L.  B 

Ram. 

T.  R. 

T.  R. 

C.  and  W.-L.  B 

Monitor. 

C.  and  W.-L.  B 


(36)  6.3-in.  R.  W. 

(30)  6.3-lQ.  R.,  (10)  55-pdr.    W. 

(52)  6.3-lQ.  R.  W. 

(8)9.45-in.R.,(4)7.48-in.R.   W. 

(4)  10.63-in.  R.,(4)  7.48-in.  R.  C.  and  W. 

(6)  7.48-in.  R.  C.  and  W. 

(16)  9.45-in.  R.  C.  and  W. 

(8)  10.63-in.  R.,(l)  9.45-in.  R.  C.  and  W. 
(6)  10.63-in.  R.,  (4)  9.45-in.  R.  C.  and  W. 
(4)  10.63-in.  R.,  (3)  13.6-in.  R.  C.aud  W. 
(4)10.G3-in.  R.,  (11)  9.45.  in.  R.     C. 

(2)  9.45-in.  R.  Turret. 

(16)  55-pdr.  P.  B. 

(1)  7.48-Id.  R.  P.  B. 

(9)  6.3-in.  R.  F.  B. 
(1)  9.45-in.  R.                             R. 


(2)  12.6-in.  R. 
(2)  12.6-in.  R. 


T.  R. 
T.  R. 


This  ruble  does  not  give  the  names  of  all  the  ironclads  lathe  English  and  French  navies,  but  it  gives  the  names  of  each  class,  with  number  (in  Column  1), 
either  built  or  laid  duwn,  according  to  the  latest  information.  A  number  of  them,  as  Royal  Oak,  Royal  Alfred,  Lord  Clyde,  Zealous,  and  Royal  Sovereign  (wooden 
hulls),  luivi;  proimiiiv  ain.Mdv  btren  ciiudfinued.  Tbu  Pallas,  Favorite,  Research,  i u  i  Enterprise  (wooden  hulls),  If  still  to  be  found  In  the  British  naval  register, 
are  of  but  little  account  as  iron-clad*.  These  obsolete  iron-clads,  as  well  as  the  turret-ship  Captain  (lost  at  sea),  have  been  included  in  order  that  the  table  may 
[n  :i  m  impsis  of  the  ironclads  constructed  for  the  English  navy  up  to  the  present  time. 

The  principal  source  of  information  regarding  the  French  iron-clads  has  beeu  the  tables  of  M.  nislere  in  Li  Marine  Cuirassie  (trans,  by  Commander 
Meade,  V.  S.  N.).  With  the  exception  of  the  Couronne,  Hmbuscade,  one  of  the  Marengo  class,  two  or  three  of  the  Provence  class,  and  the  last  three  in  the  table, 
all  these  vessels  have  wooden  hulls.  If  relative  impregnability  is  taken  as  a  standard,  the  French  vessels  are.  on  the  whole,  very  inferior;  and  a  large  number 
of  them  as  ironclads  arc  practically  worthless,  if  not  already  condemned.     The  Magenta  was  recently  destroyed  by  lire. 

The  armament  of  the  English  iron-clads  is  frequently  changed,  9-inch  rifles  being  substituted  for  H-inch,  and  so  on. 

Note.— W..  sides  wholly  armored;  0.,  central  casemate  (see  Fig.  1);  W.-L.  B.,  water-lino  armored  belt  (see  Fig.  2)  ;  F.  B..  floating  battery;  T.  R..  turreled  ram; 
R.,  rifle.     Figures  in  parentheses  ure  the  number  of  guns.     (For  explanation  of  "  Piercing  Figures"  see  Table  D  and  Section  29.) 

coppered:  the  draught  is  13'  2".  They  are  propelled  by 
six  separate  engines  and  screws:  it  is  stated  that  a  speed 
of  between  S  and  9  knots  was  realized  on  their  trial.  The 
turrets  have  9"  armor,  and  are  stationary:  they  are  placed 
in  the  centre  of  vessel;  the  guns,  two  11"  28-ton  rifles,  fire 
over  the  top  of  them.  Several  of  the  same  class,  larger 
than  the  above,  are  now  building;  they  will  carry  side 
armor  18",  and  deck  armor  2!"  thick. 

(9)  Italian  Tron-clads. — Two  wooden  broadside  iron- 
clads, 260  feet  long;  24'  9"  draught;  .16  medium  guns;  4| 
and  44  inch  armor,  10"  backing;  P.  F.  50  and  53.  Three 
iron  broadsides,  252'  6"  long;  24'  S"  draught;  28  medium 
guns;  speed,  13  knots;  4j  inches  armor,  10"  backing; 
P.  F.  5M.  Three  wooden  broadsides,  246  feet  long;  21' 
draught  forward,  24'  6"  aft;  22  medium  guns:  4V'  armor, 
HI"  backing)  P.  F.  50.  Two  iron  broadsides.  203  feet  long; 
moderate  draught;  speed,  S  knots;  \\"  armor,  10"  backing. 
Two  small  wooden  broadsides,  183  feet  long;  medium 
draught;  12  small  guns  ;  -U"  minor,  I  0"  barking  ;  P.  F.  40, 
One  small  battery,  1  guns;  IV'  armor,  10"  backing;  P.  F. 
40.  Two  iron  broadsides,  5780  tuns  displacement;  20  me- 
dium guns.  Four  small  batteries,  642  tons  displacement. 
The  Duilio,  a  two-turretcd  monitor,  and  one  of  the  most 
powerful  of  iron-clads,  has  lately  been  launched  for  the  Ital- 
ian navy.  Chief  dimensions,  length  between  perpendic- 
ulars, 339.48'  j  extreme  breadth,  64.61' ;  medium  draught, 
25.9'  ;  displacement,  10,600  tons;  height  of  tho  battery 
above  water,  15.74'.  Tho  hull,  of  iron,  is  constructed  6n 
the  double-bottom  system  described  in  Sec.  20  :  this  bottom 
is  229.0'  in  length  ;  it  is  divided  into  many  watertight 
compartments.    Tho  two  turrets,  which  are  each  to  carry 

two  LO 0-ton  rifles,  throwing  2200-pound  projectiles,  with 
corresponding  charges  of  powder,  are  mounted  on  tho  box 


being  in  a  settled  state — so  much  so  that  in  all  probability 
it  will  require  but  a  few  years  to  make  this  information 
valuable  only  to  the  naval  antiquarian. 

(8)  Russian  Tron-clads, — Two  wooden  broadside  iron- 
clads, 300  feet  long  ;  21'  G"  draught  forward  und  24'  S"  aft; 
armed  with  16  to  20  ton  rifles;  4&"  armor,  9"  backing; 
piercing  figure,  40;  speed,  14  knots.  Three  iron  broadside 
iron-clads,  220  feet  long;  14'  6"  draught;  4h"  armor,  10" 
backing;  P.  F.  47.  Two  monitors,  248  feet  long;  16'  9" 
draught;  3  turrets;  (U"  side  armor,  17"  backing.  Two  of 
same  dimensions  with  2  turrets.  Ono  casemate  and  armor- 
belt  broadside,  265  feet  long;  IS'  6"  draught.  One  3-turret 
monitor,  289  feet  long  ;  20'  9"  draught;  7V'  armor,  17"  back- 
ing; P.  F.  side-armor,  93;  armament,  six  300-pdr.  rifles. 
Nine  L-turret  (12"  thick)  monitors,  200  feet  long,  11'  6" 
draught ;  5"  armor,  30"  backing  ;  armament,  two  9"  rifles  of 
15  tons  ;  speed,  8  knots.  Three  monitors  somewhat  smaller 
than  last.  One  monitor  of  same  type  as  English  Devas- 
tation. Tho  Russians  have  lately  constructed  two  circular 
monitors,  tho  Kiev  and  Novgorod  (called  PopotTka  after 
their  designer,  Admiral  Popoff).  They  were  designed 
"  with  the  exclusive  purpose  of  defending  passages  already 
protected  by  obstructions,"  and  are  intended  for  special 
service  in  the  Baltic  in  the  neighborhood  of  St.  Petersburg, 
and  in  the  Ulack  Sea  at  the  Straits  of  Kertch.  The  pecu 
liarity  is  in  the  ahape  of  the  hull,  which  is  circular,  an 
Upright  cylinder  about  Hut  feet  in  diameter.  It  is  churned 
that  this  form  gives  a  maximum  of  displacement  with  b 
minimum  of  draught.  The  tops  of  decks  are  about  18" 
above  tho  water,  and  the  sides  carry  9"  armor,  laid  on  pe- 
culiar backing  of  channel  iron,  which,  it  is  claimed,  makes 
tho  armor  equal  to  a  solid  11"  plate.  The  hulls  arc  of 
iron  with  double  skin,  and  are  sheathed  with  wood  and 
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or  "  breastwork  "  system  described  in  Sec.  45.    The  centres 
of  the  turrets  do  not  coincide  with  the  centre  line  of  the 
1.  but  are  arranged  in  a  manner  similar  to  those  of 
the  [nBexib  •  these  centres  being  placed  7.67'  on 

fore-and-aft  line;  the  arrangement 
enabh'  '"'  -un"  l"  De  discharged  simultaneously 

with  the  keel.  The  armor  of  turrets 
68"  thick,  fixed  on  a  backing  of  iron  and  teak  ; 
tin-  armor  at  the  water-line,  in  wake  of  turret-box,  is  to  be 
21.61".  The  description  from  which  this  is  taken  (Army  and 
A'iri/  Gazette)  dues  not  give  the  thickness  of  the  armor  of 
the  box,  nor  the  length  over  which  the  above  thickness  of 
TOOT  is  carried.  This  vessel  is  built  with  an  under- 
water mm.  and  is  also  fitted  with  an  apparatus  for  project- 
ing torpedoes;  there  will  also  be  carried  "at  the  stern,  in  a 
tunnel  closed  by  a  grated  door,  a  very  rapid  torpedo-boat,'' 
to  be  launched  against  the  sides  of  the  enemy  as  opportu- 
nity presents  itself.  The  Duilio  has  two  screws,  which 
will  be  driven  by  engines  of  7500  horse-power;  the  speed 
is  expected  to  be  14  knots;  the  bunkers  will  carry  1200 
tons  of  coal,  a  sufficient  quantity,  so  it  is  stated,  to  carry 
the  ship  1000  knots  at  full  speed,  and  4000  at  a  moderate 
rate.  From  the  above  it  is  seen  that  the  commander  of 
this  vessel  will  have  three  weapons  at  his  disposal — viz. 
the  gun,  the  ram,  and  the  torpedo.  The  opinion  is  held 
by  some  that  it  is  the  wisest  course,  especially  for  coast 
and  harbor  defence,  to  separate  these  weapons,  as  so  many 
combined  in  one  vessel  may  confuse  the  commander  and 
defeat  that  unity  of  purpose  which  is  essential  to  success. 
It  may  be  safely  said,  that  the  more  limited  and  definite 
the  object  for  which  a  naval  vessel  is  planned,  the  greater 
will  be  her  success  in  answering  the  purposes  of  her  con- 
struction. 

(10)  Austrian  Tron-clade. — One  wooden  broadside,  2S4 
feet  long,  23'  1"  draught  forward,  27'  5"  aft ;  twelve  9"  rifles; 
6"  armor,  2S"  backing ;  P.  F.  65.  Three  same,  230  feet  long ; 
20'  draught  forward,  23'  4"  aft :  twelve  7"  Armstrong  rifles, 
A\"  armor,  24"  backing;  P.  F.  40.  Three  same,  205  feet 
long ;  19'  4"  draught  forward,  23'  4"  aft ;  ten  9"  Armstrong 
rifles;  5"  and  6"  armor,  28"  oak;  P.  F.  52  and  65. 
A  powerful  broadside  iron-clad  is  now  constructing  at 
Trieste  for  this  navy.  The  following  particulars  of  this 
vessel,  furnished  by  the  chief  constructor  of  the  Austrian 
navy,  were  lately  read  by  Mr.  Reed  before  the  Society  of 
Naval  Architects :  Length  between  perpendiculars,  286' 
Hi";  total  length,  303'  U"  ;  breadth  at  water-line,  62' 9"  ; 
extreme  breadth  outside  of  the  armor,  71'  li";  depth  of 
hold,  34'  9";  draught  of  water  aft,  26'  7±";  ditto  forward,  j 
23'  1";  displacement  in  tons  with  one-half  provisions, 
7390:  area  of  midship  section  immersed,  1301  square  feet; 
area  of  the  load  water-line,  14,308  square  feet;  height  of 
metacentre  above  the  centre  of  gravity  of  displacement, 
14.623' ;  height  of  metacentre  above  water,  4.770' ;  distance 
of  centre  of  gravity  of  displacement  before  the  midship  sec- 
tion, 3.356' :  depth  of  the  centre  of  gravity  of  displacement 
below  water,  9.853'  j  coefficient  of  displacement,  0.5S2;  co- 
efficient of  water-line,  0.782  ;  coefficient  of  midship  section, 
0.S2  ;  displacement  of  an  inch  immersion  at  the  load  water- 
line,  34.47  tons;  weight  of  armor  and  backing,  2160  tons; 
armament,  six  11-inch  Krupp  rifles;  area  of  sails,  82,165 
square  feet ;  costof  hull,  estimated,  £172,790  ;  ditto  engines 
and  boilers,  £81,715;  number  of  cylinders,  2;  diameter  of 
ditto,  125"  :  length  of  stroke,  4' 3"  ;  diameter  of  propeller, 
23'  6";  number  of  blades,  2;  pitch,  2;  revolutions  per 
minute.  70;  number  of  boilers,  4;  area  of  fire-grate,  850 
square  feet ;  heating  surface,  25,500  square  feet ;  super- 
heating surface,  1800  square  feet;  pressure  of  steam,  30 
pounds:  number  of  furnaces,  36;  indicated  horse-power, 
estimated,  S000 ;  speed,  estimated,  14  knots.  A  belt  of 
armor  extends  from  the  stern  to  within  about  30'  of  the 
foremost  perpendicular,  where  it  terminates  in  a  transverse 
armored  bulkhead,  and  a  stout  iron  deck  going  forward  to 
the  stern  at  about  7'  below  water.  The  hull  above  water  is 
made  of  such  a  form  as  to  simplify  as  much  as  possible 
bending  and  fitting  the  armor-plates.  The  ship  is  armored 
on  the  central  casemate  and  water-line  belt  system ;  the 
casemate  overhangs,  the  battery  projecting  from  the  ves- 
sel's sides  between  4'  and  5'  at  a  height  of  6'  above  the 
water.  The  Austrian  chief  naval  constructor  says:  "The 
ship  Tegethon"  is  in  many  respects  a  novelty,  its  casemate 
allowing  an  all-around  fire,  avoiding  at  the  "same  time,  by 
its  particular  form,  the  dangerous  projection  of  the  muzzles 
of  the  midship  guns,  in  consequence  of  experiences  acquired 
in  the  battle  of  Lissa,  but  which  arc  very  little  known  even 
in  our  own  navy."  Transverse  bulkheads  are  fitted  in  the 
casemate  similar  to  the  Alexandra  (see  Sec.  24).  This 
bulkhead  inclines  forward  at  a  considerable  angle  to  within 
about  4'  of  the  middle  line,  where  it  becomes  transverse; 
immediately  over  this  foremost- portion  of  the  batterv  is  a 
very  strong  pilot-tower,  standing  well  up  above  both  the 
gunwale  and  the  forecastle.     This  shows  that  the  Austrian 


officers  who  have  been  in  action  in  iron-clads  do  not  con- 
sider such  towers  unnecessary. 

(11)  German  Iron-clads, — One  iron  broadside,  central 
casemate  and  water-line  belt:  9761  tons  displacement;  355 
feet  long ;  24'  6"  draught  forward,  26'  6"  aft ;  armament,  10" 
Krupp  rifles:  8"  armor,  20"  backing;  P.  F.  103.  Two 
same.  286  feet  long,  26  feet  draught ;  sixteen  8"  Krupp  rifles  ; 
5"  armor.  10"  and  15"  backing.  Two  turret  iron-clads, 
200  and  172  feet  long;  15'  draught;  4\"  and  4J"  armor,  9" 
backing. 

(12)  Turkish  Iron-clads. — Three  iron  broadsides,  293 
feet  long;  24'  9"  draught;  eighteen  150-pdrs.  and  two  300- 
pdr.  Armstrong  rifles;  5h  armor,  9"  backing;  P.  F.  54. 

(13)  Spanish  Iron-clads. — One  iron  broadside,  7420  tons 
displacement :  288  feet  long  ;  27'  4"  draught;  b\"  armor,  15" 
backing;  P.  F.  55;  speed,  13  knots.  One,  nearly  the 
same,  of  wood:  4J"  armor;  P.  F.  42.  One,  same,  of  iron, 
316  feet  long  ;  24'  8"  draught :  54"  armor,  9"  backing  ;  P.  F. 
54.  Three,  same,  of  wood,  279  feet  long;  26'  draught;  4£" 
armor,  9"  backing;   P.  F.  42. 

(14)  Swedish  Iron-clads.— -Three  1 -turret  (12"  thick) 
monitors,  200  feet  long  ;  11'  3"  draught ;  speed,  8  knots  ;  5" 
armor,  40"  backing;  two  20-ton  guns.  Three  small  mon- 
itors, with  one  15"  gun. 

(15)  Danish  Iron-clad*. — Three  floating  batteries  190  to 
2S0  feet  long  :  19'  to  21'  6"  draught ;  4J"  to  5"  armor  ;  speed, 
9  to  10  knots;  armament  of  small  guns.  One  monitor, 
1246  tons  :  twin  screws  ;  185'  long;  10'  4"  draught;  A\"  ar- 
mor, 9"  backing ;  armament,  four  6S-pdr.  smooth-bores. 
Two  small  gunboats,  with  2"  armor. 

(16)  Iron-clads  of  Holland. — One  small  gunboat,  4i" 
armor;  3'  3"  (?)  draught.  One  11"  turret:  4|"  armor,  10" 
backing.  Three  monitors,  7'  llj"  draught  forward,  10'  aft; 
one  11"  turret;  5&"  armor,  10"  backing.  The  Hollanders 
rely  chiefly  on  torpedoes  to  close  the  Scheldt. 

(17)  Brazil  has  a  miscellaneous  collection  of  some  ten  in- 
ferior broadside  iron-clads,  with  from  4  to  4A  inch  armor; 
one  formidable  monitor  similar  to  the  English  Devastation  ; 
and  eight  small  monitors  for  river-service.  Peru  has 
seven  iron-clads  of  an  inferior  description,  divided  between 
monitors  and  broadsides.  Chili  has  two  broadside  iron- 
clads, Almirante  Cochrane  and  Valparaiso,  which  carry 
along  the  water-line  8  inches  of  armor.  Greece  has  one 
small  iron-clad.  China  and  Japan  have  each  started  an 
iron-clad  navy;  the  former  has  one  and  the  latter  two  of  a 
very  feeble  type. 

Referring  to  Table  A,  the  great  length  of  the  early  Eng- 
lish iron-elads,  compared  with  the  French,  will  be  noticed. 
Some  of  these  were  nearly  100  feet  longer  than  the  finest 
wooden  frigates  previously  built.  The  object  was  to  carry 
great  weight  of  armor  with  fine  lines,  and  thereby  secure 
high  speed  with  moderate  power.  This  reasoning  is  no 
doubt  correct  in  the  case  of  vessels  intended  to  steam  long 
distances  at  high  speed:  but  in  the  case  of  iron-clads, 
which  will  never  use  full  power  except  during  short  pe- 
riods, and  where  handiness  is  all  important,  practice  has 
shown  (if  practice  were  needed  to  show  it)  the  system  to  be 
a  mistake.  High  speed  was  attained  with  small  relative 
engine-power,  but  at  the  cost  of  unhandiness  and  great 
deficiency  in  manoeuvring  power — qualities  of  cardinal 
importance  in  all  war-vessels.  The  system  of  partial  pro- 
tection carried  out  in  the  early  vessels  was  for  a  time  looked 
upon  in  official  circles  as  a  mistake;  so,  to  carry  complete 
armor  and  retain  the  high  speed  with  the  same  proportion 
of  engine-power,  the  Minotaur  class  were  made  20   feet 

Table  B. — Steering-power  of  Typical  Iron-clads. 
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opboo. 
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Breadth 

Draught  aft 

"      forward 

Time  of  complet- 
ing circle,  star-! 
board,  min.  and 

sec I 

Do.  port 

Diam.      of)  star 
circle,  yds.  J  port 
''Time  of  complet- 
ing circle,  star- 
board, min.  and 

sec 

Do.  port 

Diam.      of)  star., 
[circle,  yds. /port. 
Area  of  rudder,  sq.  ft. 


300' 

56' 

27'1" 


4.40 
4.55 
365 
437 


9.5 

8.32 
270 
420 
248 


Achillea. 


380' 
58'4" 
27' 
26' 


6.40 

6.40 
616 
620 


13.18 

12.35 

618 

615 

167 


Marengo. 


2S2'10" 
Sfi'lU' 
29'1" 
24'10" 


5.12 
"306" 


250 


War- 
rior. 


380' 
58'4" 
27' 
26' 


7.21 
8.11 
753 
768 


Lord 
Clyde. 


280' 
58'11' 


4.56 
4.52 
377 
379 


10.51  9.54 

12.18  I    9.52 

6S7  S9S 

532  388 
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longer;  these  proved  to  be  so  unwieldy,  and  so  vulnerable 
too,  that  complete  protection,  with  fine  forms  and  great 
dead  rise,  was  abandoned,  and  much  fuller  models  adopted. 
This  change  was  begun  by  Mr.  Reed,  who  at  that  time 
(1864)    became   chief  constructor    of   the    British    navy. 
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Omitting  some  small  vessels,  the  Bellerophon  was  the  first 
of  the  new  style;  her  superiority  in  point  of  handiness 
and  increased  thickness  of  armor,  obtained  by  decreasing 
its  area,  was  such  that  future  broadside  iron-clads  were 
built  after  her  general  plan.  Table  B  shows  better  than  a 
description  the  relative  merits  in  respect  of  manoeuvring 
of  the  long  and  the  short  vessels.  The  Bellerophon  was 
the  first  vessel  in  the  British  navy  fitted  with  the  balanced 
rudder — t.  c.  with  the  axis  about  one-fourth  of  the  total 
width  from  the  forward  edge.  This  was  taken  from  our 
monitors,  where  it  had  proved  very  efficient.  To  place 
the  old-style  rudder  of  the  Minotaur  class,  with  an  area 
of  only  L98  square  feet,  at  an  angle  of  23°  witli  the  keel, 
the  engines  working  at  full  speed,  required  IS  men  at  the 
wheel,  and  no  less  than  til.)  more  :it  the  tackles  connected 
with  the  tiller;  while  the  Bcllerophon's  rudder,  248  square 
feet  area,  could  be  put  at  an  angle  of  37°  by  8  men.  In  largo 
iron-clads  steam  is  now  generally  applied  for  this  purpose. 

(18)  Respecting  the  models  of  the  iron-clads,  the  follow- 
ing will  explain  the  gain  by  the  change  from  fine  to  full 
water-lines.  The  shape  of  hull  which  will  give  maximum 
displacement  with  given  dimensions  of  length,  breadth, 
and  draught  is  obviously  a  parallelopipedon.  The  quantity 
of  this  circumscribing  solid  that  is  always  cut  away  in 
forming  the  model  determines  the  degree  of  fineness  of 
the  water-lines.  In  the  Minotaur,  for  example  (10,395  tons), 
where  much  was  conceded  to  fineness  of  model,  the  dis- 
placement (carrying  power)  is  54  per  cent,  of  the  solid;  in 
the  Bellerophon  (7450  tons)  it  is  62  per  cent.  On  a  six- 
hours'  trial  the  former  made  14.16  knots,  the  engines  exert- 
ing 6193  horse-power;  on  a  similar  trial,  both  vessels  hav- 
ing been  out  of  dock  but  a  few  days,  the  latter  made  14 
knots  with  6109  horse-power,  the  Bellerophon  thus  re- 
quiring, practically,  the  same  power  as  the  Minotaur  to 
propel  iit  the  same  speed  2S0O  tons  less  weight.  This  is 
due  to  superior  fineness  of  model  of  the  former.  Under 
ordinary  circumstances  the  use  of  so  great  power  to  give 
14  knots  to  a  ship  so  small,  comparatively,  as  the  Beller- 
ophon, would  be  inadmissible  ;  but  in  an  iron-clad,  where 
so  much  of  the  displacement  must  be  used  to  carry  armor 
and  armament,  the  case  is  very  different.  The  full  water- 
lines,  together  with  making  the  transverse  sections,  in  the 
extreme  fore-and-aft  bodies,  in  the  shape  of  u,  instead  of 
V,  as  is  usual,  constitute  the  changes  in  models  adopted  by 
the  chief  constructor.  These  principles  have  been  carried 
out  in  all  iron-clads  built  after  the  long,  sharp  Minotaur 
system  was  set  aside  in  1S64.  But  to  keep  the  high  speed 
of  the  early  ships  depended  altogether  on  the  ability  of  the 
engine-builders  to  construct  machinery  of  much  greater 
power  than  had  been  before  required.  To  their  success  in 
accomplishing  this  the  speed  of  Mr.  Heed's  models  is  due. 

(ID)  Respecting  the  advantages  of  these  changes,  it  has 
been  held  by  some  that  as  the  armor-piercing  power  of 
guns  has  been  brought  to  so  high  a  point,  the  armor  of 
the  short,  bluff  iron-clads  is  of  but  little  if  of  any  more 
value  than  the  thinner  armor  of  their  predecessors,  and 
consequently  that  the  Minotaurs,  from  the  greater  number 
of  guns  their  length  enables  them  to  mount,  would  be  the 
victors  in  an  open-sea  fight.  If,  however,  broadside  iron- 
clads can  be  made  to  carry  armor  thick  enough  to  cope 
with  the  guns  now  built  (which  is  doubtful),  it  will  be  by 
following  the  changes  which  have  increased  their  flotative 
power. 

(20)  A  change  in  the  mode  of  constructing  the  hull  was 
introduced  at  the  same  time  with  thoso  mentioned — viz.  a 


skilful  economizing  of  material,  which  added  to  the  propor- 
tion of  weight — guns,  armor,  etc. — carried  with  given 
dimensions.  This  is  a  modification  of  the  cellular  or 
double-bottom  system,  first  carried  out  on  a  considerable 
scale  in  the  Great  Eastern.  Iron  ships  are  usually  built  on 
what  is  called  the  transverse  system — ('.  r.  the  plates  are 
riveted  to  continuous  angle-iron  frames  running  from  gun- 
wale to  gunwale,  spaced  about  18  inches,  and  strengthened 
by  deep  floor-plates ;  longitudinal  strength  is  added  to  by 
keelsons  placed  between  and  over  the- frames.  The  cellular 
system  was  adopted  in  the  Bellerophon  to  save  weight,  sim- 
plify construction,  and  to  increase  both  strength  and  safety. 
In  this  hull  (a  type  of  all  built  on  this  system)  the  usual 
angle-iron  ribs,  except  high  up  on  the  side,  are  dispensed 
with.  Continuous  longitudinal  frames,  thirteen  in  num- 
ber, the  centre  one  being  over  the  keel-plate,  beginning  at 
the  lower  edge  of  the  armor,  are  carried  well  into  the  bow 
and  stern:  these  a  re  from  17  to  49  inches  in  depth;  they 
add  to  the  longitudinal  and  local  strength  of  the  ship.  Be- 
tween them,  at  intervals  about  twice  as  great  as  the  ribs  in 
the  transverse  system,  bracket-frames  of  equal  depth  are 
fitted.  This  construction  thus  forms  a  cellular  framing,  on 
the  outside  of  which  the  bottom  plating  is  riveted,  while  on 
the  inside  a  water-tight  inner  bottom  is  similarly  fastened, 
which  extends  two-thirds  of  the  vessel's  length,  and  trans- 
versely well  up  on  the  turn  of  the  bilge,  where  it  is  joined  on 
each  side  by  the  vertical  wing-passage  bulkheads  (common 
to  all  English  iron-clads  with  iron  hulls),  which  extend  up 
to,  and  thus  in  effect  continue  to  the  main  deck,  the  water- 
tight inner  skin.  The  space  between  the  inner  and  outer 
bottoms  is  thus  divided  up  into  cells  deep  enough  for  men 
to  enter  and  paint  every  part.  Most  of  the  iron-clads  built 
on  this  system  have  three  of  the  longitudinals  made  water- 
tight, also  the  transverse  bracket-frames  at  distances  of 
about  20  feet.  Should  the  outer  plating  only  be  ruptured, 
the  water  would  be  confined  to  the  space  between  the  two 
bottoms;  should  both  be  broken  through,  the  ship  would 
be  in  the  same  condition  as  one  with  a  single  skin  ;  she 
would  then  depend  on  the  transverse  water-tight  bulkheads. 
It  is  estimated  that  the  cellular  system  saves  some  7  per 
cent,  in  weight  of  iron,  while  at  the  same  time  it  adds  to  the 
longitudinal  strength  some  10  per  cent. 

Mr.  Reed  and  others  place  great  reliance  on  the  numer- 
ous water-tight  divisions  of  this  system,  as  adding  to  the 
ship's  chances  of  escape  from  being  sunk  if  struck  by  tor- 
pedoes. There  is  much  in  favor  of  this  view  if  the  torpedo 
is  a  canister  of  explosive,  to  be  placed  near  the  enemy's 
side  by  fastening  it  to  a  spar  rigged  out  from  a  vessel  or 
carried  by  a  swift  launch  ;  but  with  a  heavy  torpedo,  con- 
taining several  hundredweight  of  explosive,  fired  ineontaet 
with  the  iron-clad's  sides  below  the  armor,  it  is  not  prob- 
able that  the  double  bottom  would  save  the  vessel  so  at- 
tacked from  destruction.  The  iron  hulls  of  armored  ships 
are  now  so  skilfully  built  that  it  is  not  probable  any  fur- 
ther reduction  in  the  weight  of  material  can  be  made.  The 
iron-clads  of  the  Audacious  class  ( 1S69)  and  the  Alexandra, 
just  launched,  it  may  be  said,  have  the  least  weight  of 
hull  that  is  compatible  with  a  duo  regard  t<>  safety.  The 
following  example  will  show  what  has  been  done  in  this 
direction  :  The  total  weight  of  the  Defence  (1861-62)  is  6073 
tons,  and  of  the  Audacious  (1869)  6103  tens;  the  hull  of 
the  Defence  weighs  3474  tons,  and  the  weights  carried— 
viz.  armor,  guns,  etc.  etc. — are  but  2599:  the  Audacious1 
hull  weighs  only  2667  tons,  while  the  weights  carried  are 
3436  tons. 


Table  C. — Showing  Proportions  of  Wciyhts  in  typical  Tron-elade. 
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(21)  Table  C  shows  the  proportion  of  the  weight  carried 
to  the  weight  of  the  hull  alone  in  several  typical  iron-clads. 
The  ratio  that  the  weight  of  each  of  the  elements  which 
together  make  the  complete  vessel  bears  to  the  total  dis- 

tnent  is  set  down  in  decimals:  by  multiplying  the 
displacement  bv  these,  the  actual  weight  of  the  elements, 
guns,  armor,  fuel,  etc.,  will  be  ascertained.  It  is  seen  that 
those  broadside  vessels  with  full  models  and  cellular  bot- 
toma  carry  larger  proportionate  loads  than  the  others, 
while  those  which  stand  the  highest  in  this  ratio  are  the 
rams,  as  the  Tonnorrc,  and  the  monitors,  as  Devastation. 
This  follows  from  the  fact  that  they  are  unincumbered  with 
the  rigging  and  other  paraphernalia  of  the  broadside  ships, 
a-  well  as  tr>»mlhe  less  height  of  side  exposed  above  water. 
Before  the  time  of  iron-clads,  wooden  hulls  for  large  ocean- 
Bteamers  were  about  given  up,  but  the  use  of  iron  was  so 
successfully  opposed  for  naval  purposes  that  no  iron  war- 
ship of  any  consequence  had  been  built  up  to  that  period. 
This  was  changed  so  suddenly  that  it  may  well  cause  sur- 
prise. The  reasons  are  obvious  :  one  of  the  important 
points  in  an  iron-clad  is  to  secure  adequate  strength  with 
the  least  weight;  in  well-built  wooden  iron-clads,  as  the 
Lord  Clyde  (see  Table  0),  tho  hull  alone  requires  one-half 
the  displacement.  Wooden  hulls,  even  unarmored,  always 
work  and  twist  more  or  less;  when  iron  plates  are  bolted 
to  their  sides,  this  evil  is  increased;  and  whether  they  are 
wholly  or  partially  armored,  they  can  be  set  on  fire  by 
shells.  This  is  not  the  case  with  properly-built  iron  hulls, 
which  will  last  a  great  many  years  if  well  cared  for,  while 
the  wooden  ones  are  sure  to  rot  and  need  continual  repairs. 
Besides,  it  is  very  difficult  to  fit  in  them  efficient  water- 
tight bulkheads.  The  English  wooden  iron-clads  are 
mostly  "converted*'  line-of-battle  ships.  The  French  were 
deficient  in  iron  shipbuilding  facilities  or  experience,  and 
consequently  used  wood,  but  their  latest  constructions  are 
of  iron.  The  rapid  fouling  of  the  bottoms  of  iron  ships 
has  been  so  far  overcome  by  the  device  of  applying  a  layer 
of  wood  and  sheathing  it  with  copper  that  even  the  most 
important  non-armored  naval  vessels  are  now  built  of  iron. 

(22)  As  has  been  observed,  the  change  in  the  design  of 
iron-clads  from  the  beginning  has  been  guided  by  the  con- 
stant tendency — at  no  time  stronger  than  at  the  present — 
to  diminish  the  number  and  increase  tho  power  of  guns. 
Carry  this  idea  of  concentration  to  extremes,  and  the 
monitor  principle  of  1854  is  reached.  The  early  abandon- 
ment of  complete  protection,  and  the  substitution  therefor 
of  the  central-armored  casemate,  with  its  recessed  ports 
and  the  armored  water-line  belt;  the  full  models  to  increase 
flotative  capacity;  the  efforts  made  to  save  weight  in  hull, 
the  saving  to  go  in  increased  thickness  of  armor, — all  show 
tho  exertions  that  have  been  made  to  make  the  iron-clads 
keep  pace  with  the  penetrating  power  of  guns,  which  seem 
always  to  be  a  little  in  advance.  An  inspection  of  Tables 
A  and  D  shows  that  by  far  the  largest  portion  of  the  iron- 
clads afloat  can  be  pierced  by  shells  from  medium  guns — 
viz.  rifles,  French,  English,  and  German,  of  from  7  to  10 
inches  bore. 

(23)  The  outline  diagrams,  drawn  to  scale,  show  the 
varieties  in  the  modes  of  disposing  the  armor  that  have 
been  successively  tried  from  the  La  Gloire  and  Warrior  up 
to  the  present  time.  Several  of  these  look  as  though  the 
arrangement  was  made  more  to  meet  the  crotchets  of  current 
naval  opinion  than  in  accordance  with  any  recognized 
principle.  The  dark  tints  show  the  area  of  thickest  armor, 
the  medium  tint  that  of  less  thickness,  and  the  light  tint 
the  thinnest  of  all.  The  chief  particulars  of  all  these  classes 
are  given  in  Table  A. 

Fin.  1. 


Warrior  class,  central  casemate. 
Fig.  2. 


Achilles,  central  casemate  and  water-line  belt. 
Fig.  3. 


Lord  Clyde,  wholly  armored,  as  Gloire,  Minotaur,  etc. 

Fir;.  4. 


Hector,  armor-belt  above  water-line. 


Fig.  5. 


Hercules,  central  casemate  and  belt,  with  end  screens. 
Fig.  6. 

7 


Invincible,  central  casemate  and   belt,  adopted  in  Audacious 
class. 


Monarch,  rigged  turret  ship. 
Fig.  8. 


Cerberus,  type  of  English  monitors. 
Fig.  9. 


Captain,  rigged  turret  vessel,  with  low  freeboard,  planned  by 
Coles.    (This  vessel  capsized  in  a  moderate  gale.) 

(24)  By  placing  in  contrast  the  following  ships,  a  clear  idea 
will  be  had  of  the  progress  during  some  fifteen  years  in  the 
construction  of  broadside  iron-clads.  Compare  La  Gloire, 
5530  tons  (1859-60),  sides  wholly  plated  with  armor,  the 
piercing  figure  of  which  is  45  and  40,  armament  36  light 
guns,  with  the  Redoubtable,  now  on  the  stocks,  S658  tons, 
water-line  and  central  casemate  plated  with  armor,  the 
P.  F.  of  which  is  108,  and  the  armament  6  heavy  guns. 
Also,  the  Warrior,  S950  tons  (1861-62),  with  a  patch  of  armor 
on  her  sides,  the  P.  F.  of  which  is  53,  and  the  armament 
26  light  guns,  with  the  Alexandra,  just  launched,  9292  tons, 
two-story  central  casemate,  and  water-line  belt  covered  with 
armor,  the  P.  F.  from  70  to  160,  and  the  armament  10  heavy 
■guns.  The  Alexandra,  one  of  the  latest  English  construc- 
tions, is  regarded  as  the  most  perfect  of  the  broadside  type. 
A  cut  and  description  of  this  ship  will  therefore  be  of  in- 
terest.   Her  dimensions  are  given  in  Table  A.    She  is  fitted 

Fin.  10. 


English  broadside  iron-clad  Alexandra. 

with  twin  screws,  driven  by  engines  of  S000  horse-power, 
and  the  estimated  speed  is  14  knots.  Armor. — The  belt 
shown  by  deep  shading  in  the  cut  is  12  inches  thick  amid- 
ships, tapering  to  a  much  less  thickness  at  the  ends.  The 
first  story  of  the  casemate,  shown  by  the  middle  shading, 
is  plated  with  S-inch  armor,  and  the  second  story,  shown 
by  the  light  tint,  with  armor  6  inches  thick  ;  the  teak  back- 
ing on  sides  and  casemate  is  10  inches  thick.  Tho  8  and 
6  inch  armor  which  shields  the  armament  is  a  miserable  de- 
fence against  the  artillery  now  carried  by  the  principal  na- 
vies. The  reason  of  this  is,  as  London  Engineering  (from 
which  the  cut  and  particulars  are  taken)  says,  "the  ship 
must  before  all  things  be  kept  above  water."  In  order  to 
localize  the  effect  of  a  shell  exploding  between  decks,  the 
casemate  is  divided  into  two  parts  by  an  armored  bulk- 
head ;  but  the  effect  of  a  600  or  i  00  pound  shell,  containing, 
as  it  does,  some  five  times  greater  bursting  charge  than  tho 
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heaviest  shells  so  much  dreaded  in  the  days  of  wooden  walls, 
and  winch  made  such  havoc  on  the  Alabama,  bursting  in- 
side either  compartment  of  the  two-story  casemate  of  the 
Alexandra,  among  the  guns  and  gunners,  can  hardly  fail  to 
place  them  ho  re  de  combat.  The  short  interval  necessary 
for  the  explosion  of  the  bursting  charge,  which  is  fired  by 
the  heal  generated  by  the  impact  on  striking  the  armor,  is 
about  sufficient  to  allow  the  passage  of  the  shell  through  it 
before  it  bursts.  Thus,  the  armor  is  made  use  of  to  destroy 
the  guns  and  gunners  it  is  designed  to  protect.  The  ar- 
mored belt  forward  is  carried  down  (see  figure)  over  the 
rain,  to  strengthen  the  latter,  as  well  as  to  guard  the  vitals 
of  the  ship  from  raking  tire  from  ahead.  The  magazines, 
etc.  are  similarly  protected  by  an  armored  bulkhead  A.  A 
peculiarity  of  this  ship  is  the  method  of  mounting  the  guns; 
in  the  second  story  of  the  casemate,  behind  the  6-inch  ar- 
mor, two  25-ton  rifles  and  two  of  18  tons  arc  mounted; 
these  arc  shown  at  A  and  B,  Fig.  2;  the  25-ton  rifles  arc 
arranged  to  point  some  2°  across  the  bow,  and  about 
the  same  distance  abaft  the  beam;  the  18-ton  rifles  are 
similarly  arranged  in  the  after  corner  of  the  casemate.  In 
the  first  story,  behind  the  8-inch  armor,  eight  18-ton  rifles 
arc  carried ;  six  of  these,  shown  at  D,  Fig.  2,  point  from 
the  broadside,  while  the  two  shown  at  C  in  the  forward 
corners  are  arranged  similarly  to  the  two  25-ton  guns  above 
them.  In  order  that  the  guns  in  the  corners  of  the  case- 
mate (A,  B,  and  C  guns)  may  point  ahead  or  astern,  the 
outside  skin  of  the  ship  forward  and  aft  of  casemate,  as 
shown  by  figure,  is  set  back  about  10  feet  from  the  level  of 
the  upper  edge  of  the  armored  water-line  belt.  The  wis- 
dom  of  spending  so  much  money  (some  $2,500,000)  on  a 
vessel  of  this  character  in  these  days  of  700-pounder  rifles 
is  questioned  by  many  authorities.  Eiiffincerinr/  says,  if 
so  much  money  was  to  be  spent,  it  should  have  been  on  a 
monitor,  such  as  an  Inflexible,  or  even  upon  a  Devastation. 
The  Tem6raire  (see  Table  A),  lately  launched,  differs  from 
the  Alexandra  chiefly  in  the  plan  of  carrying  her  battery 
and  the  reduction  of  her  masts  from  three  to  two — a  com- 
promise between  a  mastless  monitor  and  a  full-rigged  ship. 
She  will  have  11"  plates  for  the  protection  of  the  hull,  and 
2"  horizontal  deck-plating.  The  main  battery  will  carry 
two  25-ton  rifles  in  its  forward  part,  mountod  to  fire  di- 
rectly ahead  or  in  broadside;  in  the  after  part,  which  is 
cut  off"  from  the  fore  part  by  an  armed  bulkhead,  there 
are  mounted  four  18-ton  rifles,  arranged  to  fire  simply 
in  broadside.  This  battery,  then,  can  fire  three  guns  in 
each  broadside — one  25-ton  rifle  and  two  18-ton  rifles. 
The  upper  battery  directly  over  this  will  mount  one  25-ton 
rifle  at  the  forward,  and  one  18-ton  rifle  at  the  after  end. 
The  low  turret,  over  which  the  gun  at  the  fore  is  fired,  is  of 
10"  armor,  and  *'  will  serve  the  purpose  of  a  lookout  house, 
as  well  as  a  partial  protection  for  guns  and  gunners."  The 
turret,  for  the  other  gun  is  armored  with  8"  plates.  There 
will  bo  two  independent  propellers,  driven  by  two  sets  of 
engines,  separated  by  a  longitudinal  bulkhead  (as  is  the 
case  with  all  the  later  double-screw  iron-clads  in  the  Eng- 
lish navyl  ;  the  total  horse-power  will  bo  7000,  which,  it  is 
expected,  will  give  a  speed  of  14  knots. 

(25)  Rolling. — When  the  high  broadside  iron-clads  were 
introduced,  it  was  thought  generally  by  naval  men  that  on 
account  of  their  assumed  top-heaviness  they  would  be  de- 
ficient in  stability,  and  consequently  that  they  would  roll 
much  more  than  the  old  wooden  vessels.  The  trials  made 
in  180.'!  respecting  these  qualities  (according  to  M.  Xavier 
Raymond  in  Revue  dea  Deux  Mondes)  with  the  French 
iron-clads  Solferino,  Magenta,  Couronne,  Invincible,  and 
Normandie,  and  the  wooden  line-of-battle  ships  Napoleon 
and  Tourville,  proved  this  opinion  to  be  erroneous.  The 
average  total  roll  of  the  iron-clads  was  38.4°,  and  of  the 
unarm ored  ships  39°.  It  was  observed  on  these  trials  that 
tin-  ships  with  the  highest  centres  of  gravity — witli  the  least 
distance  between  thai  centre  and  the  mefacentre  (sec  Naval 
ARCHITECTURE) — rolled  the  least.  But  such  rolling  will  in 
any  case  seriously  interfere  to  prevent  accurate  practice  for 
gn;il  ,:\[i\^.  The  chief  point  (and  the  only  one  that  can  bo 
noticed  here)  which  influences  rolling  is  the  distance  that  the 
metarentre  is  above  tin-  centre  ofgrav  it  y  of  the  weight  of  ves- 
sel ;  w  ben  the  distance  is  great,  the  ship  is  very  "  stiff"  and 
will  safely  carry  large  areaof  sails,  hut  this  is  usually  accom- 
panied  by  very  \  iolcnt  rolling.  Since  these  farts,  long  known 
to  scientific  naval  constructors,  were  experimentally  con- 
firmed by  the  French  tri:ils,  the  metacentric  height  has  been 
lessene  I  gradually  in  all  broadside  iron  elads,  until,  ii  is  be 
lieved,  the  minimum  compatible  with  safety  has  been  nearly 
reached.  This  has  been  attended  with  less  amplitude  of 
roll,  and  lias  increased  what  is  technically  called  dynamic 
stability.  (See  Naval  ARCHITECTURE.)  In  the  most  severe 
recorded  tests  with  the  English  iron-clads  the  Bellerophon 
rolled  29°-lG°  to  Btarboard  and  18°  to  port,  and  the  Lord 
Clyde  23°  to  starboard  and  2-lA-°  to  port.  The  monitors,  as 
long  practice  has  shown,  are  remarkably  steady  ;  this  is  not 


in  most  cases  due  to  the  cause  mentioned  respecting  the 
high-sided  vessels,  but  it  is  due  to  the  comparatively  short 
distance  they  rise  above  the  water-line  and  the  clear  decks, 
without  any  bulwarks  to  retain  water.  The  waves  cannot 
rush  up  their  sides  and  heel  them  over;  the  water  that 
reaches  their  decks  quickly  flows  off  again,  there  being  no- 
thing to  keep  it  on.  In  Assistant  Secretary  Fox's  report 
of  his  voyage  across  the  Atlantic  in  the  monitor  Miantono- 
moh,  he  says:  "The  extreme  lurch  observed  when  lying 
broadside  to  a  heavy  sea  and  moderate  gale  was  7°  to  wind- 
ward and  4°  to  leeward."  The  reports  of  the  experience 
of  officers  on  other  monitors  is  to  the  same  effect.  But  this 
steadiness  of  the  monitor  type  does  not  show  that  they  are 
capable  of  carrying  large  sail-power.  The  angle  through 
which  they  may  be  heeled  without  passing  the  point  (al- 
though it  takes  great  force  to  heel  them  so  far)  at  which 
the  righting  effort  becomes  zero  is  much  less  than  in  a 
high-sided  ship ;  hence.  low  freeboard  and  great  sail-area 
cannot  be  safely  combined.  The  English  ship  Captain,  a 
low-sided  turret  iron-clad,  with  high  centre  of  gravity,  in- 
tended to  combine  the  merits  of  the  turret  with  full  sail- 
power,  designed  by  a  captain  in  the  English  navy,  cap- 
sized and  carried  with  her  to  the  bottom  nearly  all  on 
board.  At  an  angle  of  keel  of  14°  this  vessel  had  a  re- 
serve of  righting-power  represented  by  410  foot-tons,  while 
Mr.  Reed's  high-sided  turret-ship  Monarch  has  0500  at  the 
same  angle. 

(26)  Armor  and  Guns.  —  When  the  reconstruction  of 
navies  was  begun  by  the  application  of  iron  armor  (1859- 
61),  the  most  powerful  gun  in  service  was  the  S-inch  68- 
poundcr  smooth-bore,  which  with  a  charge  of  16  pounds 
gave  1600  feet  per  second  initial  velocity  to  the  shot.  The 
first  iron-clads  were  proof  against  this,  with  considerable 
margin,  but  from  their  time  the  power  of  guns  has  been 
steadily  increasing.  France  and  England  were  no  sooner 
committed  to  the  innovation  of  armor  than  great  perplex- 
ity arose  regarding  its  inadequacy  to  withstand  the  tests 
to  which  it  was  foreseen  it  would  soon  be  submitted.  In 
1S44,  at  Sandy  Hook,  a  12-inch  shot  had  been  fired  through 
4i  inches  of  laminated  iron,  and  8  feet  of  sand  besides. 
The  Warrior  was  hardly  through  with  her  trial-trip  when 
the  UH-inch  smooth-bore  gun  put  a  150-pound  shot  through 
a  representative  of  her  armor,  and  shortly  after  the  same 
gun  penetrated  5^-ineh  armor  and  9  inches  backing.  Suc- 
ceeding this,  the  Horsfal)  13-inch  smooth-bore  sent  its  270- 
pound  shot  through  the  same  armor,  making  a  hole  some  2 
feet  in  diameter ;  at  S00  yards  it  nearly  made  a  clean  breach. 
Whitworth  followed  with  his  hexagonal  rifle,  and  sent  a 
130-pound  7-inch  shell  through  the  Minotaur's  5|-inch 
armor;  exploding  in  the  backing,  it  made  a  clean  breach 
through.  Other  experiments  of  a  similar  nature  might  be 
cited ;  it  is  enough  to  state,  however,  that  these  huge  ships 
at  this  early  date  were  vulnerable  to  what  are  now  regard- 
ed as  small  guns.  The  15-inch  smooth-bores  afloat  in  our 
monitors  in  1S62  could  make  a  large  hole  through  the  ar- 
mor of  any  of  the  European  iron-clads  built  before  the  end 
of  the  civil  war.  A  writer  in  Revue  dea  l><  ux  Monde*  states 
that  the  guns  made  for  La  Gloire  had  been  proved  at 
Gavres  to  be  competent  to  pierce  the.  Warrior's  armor  at 
considerable  ranges.  It  is  in  evidence  before  a  select  com- 
mittee on  ordnance  (  London,  1S02)  that  the  6£-inch  French 
naval  rifle  (Aug.,  1861  )  put  a  100-pound  shot  through  A\ 
inches  of  iron,  18  inches  backing,  and  1  inch  inner  skin  at 
1089  yards.  These  early  experiments  show  that  as  soon 
as  it  was  established  that  guns  were  required  for  a  new 
purpose  they  were  speedily  produced.  The  progress  made 
in  ordnance  shows  there  was  good  reason  for  the  tendency, 
early  developed,  to  increase  the  thickness  of  armor  by  con- 
centrating it  over  a  small  area;  otherwise  ships  could  not 
float  any  adequate  protection.  Ordnance  (see  Oudnanck 
and  ARTILLERY")  is  not  in  the  scope  of  this  article;  only 
enough  will  be  said  about  it  to  give  an  idea  of  the  relations, 
present  and  prospective,  between  the  resistance  of  armor 
and  the  power  of  guns. 

(27)  The  chief  advantage  of  the  rifle  as  compared  with 
smooth  hort'  artillery  for  naval  warfare  and  coast  defence 
consists,  for  the  most  part,  in  its  greater  penetrath  e  power, 
as  well  as  the  increased  distance  that  the  elongated  rifle 
projectile  will  maintain  sufficient  vix  viva  to  picrCQ  armor. 
For  instance,  if  the  1000-pound  ball  from  our  20-inch 
smooth-bore  was  cast  into  an  elongated  projectile  of  the 
same  weight,  of  say  1.")  inches  in  diameter,  and  discharge  I 
from  a  rifle  with  the  same  energy,  its  penetrative  power 
would  exceed  iho  former  nearly  proportionally  to  its  di- 
minished circumference — about  '.V.\  per  cent.  ;  while,  owing 
lo  the  lesser  resistance  the  atmosphere  would  present  to  its 
progress,  it  would    retain  a  far   higher    ratio    of  its   energy 

throughout  its  Might  than  the  spherical  shot.    Smooth  1 

have  long  ceased  to  bo  thought  of  as  weapons  to  attack 
armor. 

(28)  The  early  experiments  with  ordnance  va.  armor  were 
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desultory  ami  unsystematic;  the  best  kind  of  gun  and  pro- 
jectile, and  quality  of  powder  best  suited  to  answer  the 
new  requirements,  were  a  long  time  in  reaching  anything 
like  a  Bettled  basis:  even  now  on  some  of  these  points 
Opinions  differ  widely.  Subsequently,  however,  they  were 
very  systematically  conducted,  and  from  the  records  vrhiofa 
were  kept  of  t  iie  work  of  various  kinds  of  guns,  powder, 
pjyj  pi  u  \  .11  inns  thicknesses,  qualities,  and  sys- 

tems of  armor,  artillerists  were  able  to  make  close  calcula- 
tion respe  iting  the  work  required  of  projectiles  of  different 
materials  and  tonus  to  penetrate  a  given  thickness  of  ar- 
mor. The  I  elocities  of  projectiles  at  various  distances,  from 
the  muzzle  up  to  several  thousand  yards,  were  determined, 
and,  knowing  this  velocity  at  different  distances  (from  ex- 


periment),   the   work   (energy)    is   expressed    by     I  -—  J, 

which  gives  the  height  from  which  the  projectile  would  fall 
to  attain  the  ascertained  velocity;  this,  multiplied  by  its 
weight,  gives  its  energy  in  foot-pounds  or  tons  (the  latter 
unit  being  used  for  convenience — viz.  pounds  or  tons  raised 
1  foot).  From  the  great  number  of  firings  against  armor, 
the  resistance  it  presented  to  penetration  was  likewise  es- 
tablished: hence,  very  close  predictions  could  be  made  as 
to  the  strength  of  any  proposed  armor  and  the  energy  re- 
quired of  the  projectile  to  overcome  it. 

(29)  The  energy  required  to  penetrate  a  given  thickness 
of  armor,  expressed  in  foot-tons,  for  every  inch  in  the  cir- 
cumference of  the  projectile,  is  called  the  piercing  figure. 
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TABLE  D. — Showing  the  Penetrating  Energy  in  foot-tons  per  inch  of  the  Circumference  of  the  Projectile,  at  various 
Distances  in  yards  from  the  Muzzle  of  the  Gun. 


Guns.  Woolwich  rifles. 
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Note. — If  the  piercing  figure  of  auy  armor  is  but  equal  to  the  peneti-ating  energy  of  any  of  the  projectiles,  as  given  in  the  table, 
the  distance  from  the  gun,  at  which  penetration  will  result,  will  be  found  in  yards  over  this  figure.  Thus,  the  piercing  figure  of 
the  6-inch  armor  of  the  Bellerophon  is  70  ;  by  referring  to  the  table,  it  is  seen  that  the  7-inch  rifle  will  penetrate  up  to  400  yards, 
the  S-inch  up  to  1200  yards,  the  9-iuch  up  to  2200  yards,  the  10-iucli  to  over  4000  yards,  and  so  on. 


Table  D  shows  the  energy  expressed  in  foot-tons,  at  va- 
rious ranges,  for  each  inch  of  the  circumference  of  the  pro- 
jectiles of  the  Woolwich  wrought-iron  rifle,  supplied  to  the 
British  navy.  A  large  number  of  these  figures  are  the  di- 
rect result  of  experiment,  as  recorded  in  the  English  Blue- 
books;  the  others  are  calculated  from  these  according  to 
the  data  found  in  the  same  authority;  they  are  sufficiently 
accurate  for  the  purpose  intended — viz.  to  show  near  enough 
lor  all  practical  purposes  the  distance  at  which  the  guns 
will  penetrate  iron-clads.  To  show  that  this  table  will  also 
apply  witl.  practical  accuracy  to  the  German  and  French 
naval  rifles  of  nearly  corresponding  calibre.  Table  E  is 
given,  which  compares  their  power  with  the  Woolwich 
ordnance : 
T.vitLE  E. — Comparison  of  French,  English,  and  German 
Naval  Guns. 
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The  piercing  figure  of  the  armor  of  most  important  iron- 
clads is  given  in  Column  11  of  Table  A  ;  by  comparing  this 
figure  (the  energy  per  inch  of  shot's  circumference  required 
to  penetrate]  with  the  energy  per  inch  of  the  several  pro- 
jectiles (Table  D),  the  distance  in  yards  at  which  the  various 
vessels  will  be  penetrated  is  found. 

(30)  A  wrought  iron  and  steel  rifle  is  now  constructing 
at  Woolwu-h  which  will  weigh  SI  tons;  diameter  of  bore, 
14-  inches;  the  projectile  will  weigh  about  1200  pounds; 
anil  the  powder-charge,  some  200  pounds,  will  give  an 
initial  velocity  to  it  of  about  1300  feet  per  second.  The 
shot,  approximating  from  the  results  with  other  large  guns, 
will  have  an  energy  of  320  foot-tons  per  inch  at  2000  yards, 
and  it  is  expected  that  at  that  distance  it  will  penetrate 
20  inches  of  iron.*"      Krupp  has  furnished  the  following 

♦Since  this  was  in  type  this  enormous  gun  has  been  success- 
fully fired  with  its  original  calibre  of  14  inches;  the  calibre  was 
subsequently  bored  up  to  15  inches,  and  the  gun  tired  with  300 
pounds  of  1.S  and  2  inch  powder,  giving  the  velocity  of  1540 
feet  per  second  to  a  projectile  of  1466  pounds  weight.  The  force 
of  this  shot  at  the  muzzle  of  the  gun  is  estimated  to  be  about 
22,500  foot>tons. 


particulars  to  the  German  government  respecting  a  huge 
gun  he  is  about  to  commence:  Diameter  of  bore,  18.22 
inches;  weight  of  shell,  2000  pounds:  powder-charge,  500 
pounds,  which  will  give  an  energy  of  about  460  foot-tons 
per  inch  at  2000  yards:  this  will  probably  pierce  the  24- 
inch  armor  of  the  Inflexible  now  building  at  Chatham.  The 
Inflexible  is  to  be  armed  with  four  of  these  Sl-ton  guns. 
The  bursting-charge  of  the  shells  for  these  huge  pieces  will 
be  very  large.  It  must  be  remembered  respecting  these 
huge  guns  that  the  difficulties  in  construction  and  the  dan- 
ger attending  their  use  increase  in  a  higher  ratio  than  the 
diameter  of  the  bore,  and  were  it  not  for  the  improvements 
in  gunpowder  introduced  by  the  late  (ien.  Rodman  their 
failure  would  be  almost  certain.  All  the  experiments  and 
calculations  that  have  been  given  are  based  on  the  shot 
striking  at  nearly  a  right  angle,  but  in  the  case  of  most  of 
the  iron-clads  there  is  so  much  margin  on  the  side  of  the 
gun  that  penetration  will  take  place  at  wide  deviation  from 
the  normal.  Armor-piercing  shot  and  shell  are  now,  for 
the  most  part,  made  of  strong  cast  iron,  with  the  front  end 
chilled  in  the  same  manner  as  the  tread  of  American  east- 
iron  car-wheels:  the  piercing  figures  in  the  tables  are  for 
this  description  of  shot. 

The  diagrams  show  several  forms  of  armor-piercing  pro- 
jectiles for  the  12-inch  Woolwich  rifle ;  the  chill  is  shown 
by  the  light  shading.  These  are  loaded  from  the  rear  and 
have  no  fuses,  the  heat  generated  by  the  impact  on  strik- 
ing armor  being  sufficient  to  explode. 
Fig.  U. 


600  lbs. 

loaded. 


Armor-piercing  projectiles  for  12-inch  Woolwich  ri3e. 

(31)  At  the  commencement  of  the  experiments  against 
armor  numerous  inventions  were  brought  forward,  and 
many  tested,  which  were  founded  on  the  notion  that  com- 
binations of  cork,  india-rubber,  wood,  iron,  etc.,  other  than 
great  thickness  of  iron,  would  have  the  effect,  as  one  said 
who  proposed  to  apply  steel  cones  to  split  and  glance  the 
shot,  of  *'  robbing  the  shot  of  a  great  portion  of  its  power." 
Suffice  it  to  say,  that  experiments  have  shown  that  nothing 
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can  take  the  place  of  good  solid  plates  of  iron,  backed  by  a 
moderate  thickness  of  wood.  At  first,  great  tensile  strength 
and  hardness  were  thought  to  be  important  elements  in 
armor.  In  1861,  British  steelmakers,  in  answer  to  invita- 
tions, furnished  steel  targets  for  tests;  cast,  puddled,  and 
Bessemer  steel  were  successively  tried.  It  was  quickly 
seen  that  the  injury  to  armor  bore  a  close  relation  to  its 
hardness.  It  was  soon  established  thut  armor-plate  should 
be  made  of  very  tough,  ductile  iron,  in  contradistinction  to 
a  metal  possessing  high  tensile  strength  and  brittleness. 
The  usefulness  of  wood  backing  was  early  discovered;  its 
thickness  has,  however,  been  decreased  :  the  Warrior  (  L861 ) 
had  18  inches,  the  Alexandra  ( L875)  had  10  inches.  The 
question  of  vertical  vh.  inclined  armor  was  soon  settled  in 
favor  of  the  former — among  other  reasons,  because  with  the 
same  total  weight  the  latter  gave  no  more  protection,  while 
it  introduced  constructional  difficulties  and  cramped  the 
interior  space.  Cole's  "  cupolas,"  with  their  inclined  walls, 
were  set  aside  for  the  vertical  monitor  turret  before  any  of 
them  were  fairly  finished.  The  manufacture  of  armor- 
plates  has  been  brought  to  great  perfection.  Cammel's 
works  at  Sheffield  have  successfully  rolled  plates  21  inches 
thick.  Solid  plates  of  great  thickness  have  been  pierced 
by  heavy  shot,  with  scarcely  a  crack  or  fissure  to  bo  seen; 
the  plate  apparently  uninjured  except  where  struck  by  the 
shot.  The  tact  that  other  shot  striking  near  the  hole  pre- 
viously made  experienced  about  as  much  resistance  as 
though  the  plate  had  not  been  struck,  shows  the  great  re- 
sults that  have  been  accomplished  in  this  branch  of  iron 
manufacture. 

(32)  Early  trials  proved  that  solid  plates  offered  much 
greater  resistance  than  the  same  aggregate  thickness  made 
up  of  a  number  of  thin  plates — the  so-called  laminated 
armor.  The  law  of  the  resistance  of  solid  plates  up  to  5t 
inches  has  been  shown  by  experiment  to  vary  about  as  the 
square  of  the  thickness;  this  is  probably  approximately 
correct  for  greater  thicknesses.  But  this  rule  does  not  hold 
good  in  comparison  of  solid  with  laminated  armor;  a 
6-inch  plate,  by  the  law  of  the  squares,  would  be  thirty-six 
times  as  strong  as  a  1-inch  plate,  yet  it  would  not,  as  ex- 
periment shows,  be  six  times  as  strong  as  six  1-ineh  plates. 
Experiments  by  Capt.  Noble  of  the  English  ordnance 
against  three  targets,  each  7  inches  thick — one  7"  plate, 
one  of  two  3i"  plates,  one  of  three  2\"  plates — showed  that 
the  resistances  to  penetration  were  in  the  ratio  of  61,  07,  and 
b2.  He  estimated  that  three  o-ineh  plates  are  equal  to  one 
l.i-inch  solid  plate.  It  is  probably  true  that  the  resistance 
to  punching  iron  in  a  punching-machine  varies  as  the  cir- 
cumference of  the  hole  punched  out  multiplied  by  the  thick- 
ness :  but  this  rule,  applied  to  the  effects  of  projectiles  on 
plates,  does  not  hold,  and  it  is  of  little  value  in  estimating 
the  resistance  of  armor,  which  seems  to  be  governed  by 
some  law  not  thoroughly  understood.  When  the  laminated 
armor  of  1-inch  plates  was  applied  to  monitors  in  1862,  it 
was  with  great  difficulty  that  even  this  thickness  could  be 
obtained. 

(.'i)t)  Hum*. — With  the  iron-clad,  practical  shape  was  given 
for  the  first  time  to  the  proposition,  long  talked  about  by 
naval  men,  of  reviving  the  method  of  attacking  the  enemy 
so  successful  in  the  hands  of  the  (Jreeks  and  Romans  at 
Salamis  and  Actium — viz.  ramming.  The  bows  of  La 
Gloiro  and  Warrior  were  especially  strengthened,  so  that 
they  could  bo  safely  used  as  rams;  all  subsequent  iron- 
clads intended  to  operate  at  sea  have  their  bows  made  of  a 
shape  to  adapt  them  for  ramming;  they  are  strengthened 
by  bulkheads,  flats,  breasthooks,  etc.  Three  forms  of  ram- 
bows  have  their  advocates  :  (1)  the  overreaching  bow,  like 
tin-  Warrior's,  which  is  claimed  to  have  an  advantage  in 
ramming  low-decked  iron-clads  by  running  overthciu  ;  (2) 
a  vertical  or  straight  bow  inclined  somewhat  backward,  as 
La  (iloire,  Minotaur,  Defence,  etc.  It  is  claimed  that  these 
two  forms  are  not  so  likely  to  become  entangled  with  the 
vessel  rammed,  and  to  lie  less  liable  to  twisting  and  wrench- 
ing :  but  they  have  both  been  abandoned  in  later  construc- 
tions for  (;i)  the  under-water  (so-called)  spur-bow.  This 
is  intended  to  strike  the  enemy  on  his  unprotected  sides 
below  the  armor,  which  in  the  heaviest  iron-clads  docs  not 
extent!  more  than  6  feet  below  the  water-line.  This  form 
has  an  important  advantage  over  the  others,  as  a  relatively 
moderate  speed  will  bo  sufficient  to  enable  it  to  puncture 
the  plain  hull  ami  inflict  fatal  injury  if  the  cellular  divi- 
sions and  bulkheads  do  not  prev  ent  large  qua nt  it  ies  of  water 
from  entering.  This  feature,  the  moderate  velocity  at  which 
it  will  inflict  serious  damage,  while  the  other  tonus  would 
have  to  strike  at  pretty  high  speed  to  seriously  injure  a 
Well-built   iron-Clad  With  an    iron  hull,  seems  to    have  been 

decisive  in  its  favor.  It  is  the  form  now  exclusively  adopted  ; 
its  shape  is  shown  in  the  diagram  of  the  Hercules  and  the 
cuts  of  the  Alexandra  and  the  monitor  Inflexible.  The 
French  and  English  have  very  powei  Eul  vessels  oonstruoted 
to  bo  used  almosl  exclusively  as  rams.    (See  Table  A.) 


(34)  The  following  is  the  projection  under  water  of  the 
ram-bow  beyond  a  perpendicular  let  fall  at  the  load-water 
for  several  of  the  more  important  vessels  :  Magenta,  6'  6"  ; 
Marengo,  1';  Colbert,  7'  10";  Redoubtable,  11'  4";  De- 
fence, 4'  3";  Bellerophon.  is'  11";  Sultan,  10'  6";  Her- 
cules, 9'  10";  Audacious,  4' 11"  J  Ft  iedrieh  Karl,  10' ;  De- 
vastation (monitor),  IK';  Fury  (ram-vessel),  10';  Cerbere 
(turret),  9'  10";  Tonnerro  and  Tempete(  ram- vessels),  9'  10". 
The  ram-vessels  have  no  rigging;  none  of  them,  with  one 
exception,  have  more  than  two  heavy  guns,  several  of  them 
but  one;  and,  as  they  are  intended  for  firing  over  the  bow, 
they  have  quite  limited  horizontal  train.  Unquestionably, 
this  is  a  wise  arrangement,  because  with  a  vessel  built  for 
a  special  object  her  commander  will  not  then  be  tempted  to 
use  her  in  a  different  way.  Admiral  Goldsborough  has  said 
the  use  of  guns  will  defeat  the  unity  of  purpose  (in  ranis) 
which  is  so  essential  to  Buccesfl  ;  and  he  has  given  his  opin- 
ion that  it  would  be  well  to  have  rams  without  guns.  In 
any  case — whether  with  one  or  two  guns  to  fire  over  the 
bow,  which  can  be  fired  at  the  moment  of  striking,  or  not' 
so  provided — such  vessels  ought  to  be  fitted  with  the  "deck- 
scraper  "  fitted  by  Ericsson  to  the  monitors.  This  is  a  large 
oblong  shell,  arranged  to  be  pushed  through  the  deck  from 
below,  and  by  exploding  (by  a  blow  on  a  wafer  of  fulmi- 
nate) in  a  horizontal  direction  clear  the  deck  of  intruders. 
The  fJatling  battery  is  also  regarded  as  an  effectual  protec- 
tion against  boarders. 

(35)  The  very  large  dimensions  of  the  heaviest  iron-clads 
seem  not  to  be  necessary  for  a  ram-vessel ;  the  dimensions 
and  displacement  should  not  exceed  what  is  required  to 
carry  armor  thick  enough  to  give  a  fair  degree  of  invulner- 
ability and  speed.  The  cardinal  points  that  should  be  kept 
in  view  are  general  handiness,  celerity  in  turning,  and 
engine-power  to  give  high  speed.  A  ram-vessel  of  4000 
tons  weight — little  more  than  half  that  of  the  Bellerophon, 
reported  to  be  a  very  handy  ship — striking  at  the  velocity 
of  10  knots  (16. S  feet  per  second),  will  give  a  blow  the  en- 
ergy of  which  is  a  trifle  less  than  20,000  foot-tons j  the  en- 
ergy of  a  700-pounder  rifle  shot  as  it  leaves  the  muzzle  is 
9077  foot-tons.  This  mode  of  comparing  the  striking  force 
of  the  ram  with  that  of  a  projectile  has  often  been  used; 
but  reasoning  therefrom  that,  the  ram  ought  to  be  looked 
upon  as  a  projectile  seems  to  be  straining  the  comparison. 
The  shot  rests  in  the  gun  until  it  is  pointed  at  the  enemy  ; 
a  pull  on  the  lock-string,  and  in  a  second  or  two  it  has 
reached  its  mark.  A  ram  weighing  say  4000  or  5000  tons, 
at  rest  waiting  for  a  fair  chance  to  charge,  will,  under  favor- 
able circumstances  respecting  skilful  management  of  the 
engines,  require  some  five  minutes  to  reach  the  velocity  of 
10  knots  ;  or  if  moving  slowly,  say  4  or  5  knots,  it  will  take 
some  minutes  at  least  to  reach  the  same  >pecd.  Anyone 
who  has  observed  the  time  taken  by  a  large  steamer  to  get 
well  under  way,  after  stopping,  for  example,  to  discharge 
a  pilot,  will  probably  admit  this.  It  should  not  be  forgotten 
that  the  resistance  through  the  water,  as  well  as  the  force 
of  the  blow  on  striking,  increases  as  the  square  of  the  ve- 
locity. 

(36)  There  is  another  point  which  should  not  be  omitted 
in  comparing  rams  with  projectiles— viz.  the  difference  in 
the  effect  of  the  impact  of  bodies  moving  at  very  high  or 
very  low  velocities,  though  the  latter  may  have  much  more 

energy  \  ~\  than  the  former.     A  ram  of  4500  tons  strik- 


ing at,  say,  :>  knots  i  S.  j  feet  per  second)  has  an  energy  of 
nearly  10,001)  foot-tons,  and  a  Ti'iH-pound  shell  (12.6-inoh 
rifle),  moving  1312  feet  per  Beoond,  has  an  energy  of  9077 
foot-tons.  The  heavy  ram  at  s.  1  feet  per  second,  unless  it 
strikes  nearly  square,  will  probably  cither  scrape  along  the 
side  or  push  the  opposing  ship  around,  without  inflicting 
serious  injury,  while  the  shell,  from  its  high  velocity  and 
the  concentration  of  its  impact,  will  pass  through  14  inches 
of  armor.  Take  the  extreme  ease  of  a  ram  heavy  enough 
to  strike  a  blow  of  20,01)0  foot-tons  at  1-knot  speed  :  even 
this  great  energy,  exerted  at  this  low  velocity,  would  do  but 
little  more  than  push  along  a  floating  object.  It  is  prob- 
ablv  lair  to  assume  that  an  alert  antagonist  with  plenty  id' 
Bea-room  and  good  command  of  steam  has  it  in  his  power 
to  out-manoeuvre  the  ram — by  presenting  his  bow,  for  ex- 
ample— so  that  he  cannot  be  advantageously  rammed,  or 
perhaps  even  struck,  without  inflicting  as  much  damage  as 
lie  hi  m -elf  receives.  Sonic  writers  on  ram-ma  noon  i  es 
have  constructed  diagrams  which  appear  to  show  that  they 
think  a  steam  vessel  can  be  turned  at  a  very  abrupt  angle. 
Borne  manoeuvre  is  to  be  carried  into  effect,  and  it  is  at 
once  executed — in  the  diagram— precisely  as  the  tactician 
wishes  it.  Bui  a  Bteamer  in  altering  her  course,  e\  en  with 
the  rudder  hard  up,  turns  hv  traversing  the  arc  of  a  large 
circle;   this  will  be  seen  by  referring  to  Table  B. 

(;I7)  A  largo  majority  of  naval  officers  are  of  opinion 
thai  the  ram  will  play  u  very  import, ml  part  in  ful  in  0  naval 
wars.     Commodore   F.   A.    Parker,   who    enjoys    a    distin- 
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gnished  reputation  as  ;i  naval  tactician,  is  of  opinion  that 
ire  the  mofct  efficient  vessels  for  fleet-righting  on  the 
open  sea,  and  thai  they  should  "hunt  in  couples  or  by 
threes/'  SO  that  while  the  enemy  is  avoiding  one  ho  will  he 
rammed  by  another.  -Many  hold  that  so  far  as  our  navy  is 
concerned  an  importanl  Geld  for  the  use  of  the  ram  is  as 
pari  of  the  defence  of  harbors  and  roadsteads  against  the 
unwieldy  iron  olads  that  must  be  used  by  a  Transatlantic 
enemy.  1 1  the  rams  are  of  moderate  draught,  and  possess  the 
celerity  of  moi  em  en  I  tnenl  ioned  as  of  cardinal  importance, 
the  immense  iron  clads  of  Europe  (drawing  from  24  to  29 
will  be  taken  ;it  such  a  disadvantage  the  moment  they 
reaob  shoal  water  that  it  is  almost  inevitable  that  they 
would  have  their  sides  punched  below  their  armor,  and 
their  screws  and  rudders — which  in  these  iron-clads  are 
vulnerable  to  ram -attack — would  be  pretty  sure  to  be  ren- 
dered useless. 

(38)  The  qualities  that  a  ram  should  have  for  such  uso 
are  speed,  moderate  draught,  handiness,  and  no  incum- 
brance whatever  by  rigging.  Celerity  of  movement  would 
ho  secured  by  moderate  dimensions,  large  rudder-power, 
and  twin-screws:  the  area  of  the  rudder  should  be  con- 
siderably greater  than  is  usually  applied  ;  the  rudder  it- 
self and  :ill  its  attachments  should  be  so  strong  that  by 
the  application  of  steam-power  it  could  be  put  hard  up 
in  an  instant  without  danger  of  breakage;  and  any  other 
practical  device  that  will  increase  the  quickness  of  turn- 
ing should  bo  adopted.  The  steam-power  should  be  am- 
ple to  secure  high  Speed,  and  the  condensing  apparatus 
should  be  so  arranged  that  when  in  action  the  steam  made 
with  clean  fires  and  closed  furnace-doors,  while  the  engines 
are  stopped  or  moving  slowly,  could  be  discharged  into  the 
condenser  instead  of  escaping  into  the  air  with  a  deafen- 
ing noise  and  obscuring  the  view  of  the  commander.  With 
independent  air,  circulating,  and  feed  pumps  a  vacuum 
would  be  maintained  in  the  condenser  while  the  engines 
were  at  rest,  and  they  would  be  able  to  start  at  full  speed 
at  a  moment's  notice.  If  the  ram  is  armed  at  all,  it  should 
have  one  or  two  of  the  heaviest  guns  obtainable,  well 
shielded,  and  arranged  to  fire  over  the  bow  with  small  hor- 
izontal train,  and  fixed  so  that  but  1°  or  2°  of  elevation 
could  be  given,  thus  removing  the  temptation  of  distant 
firing. 

(39)  There  is  no  experience  respecting  the  effect  of  ram- 
ming on  a  well-built  iron-clad  with  iron  hulls  and  double 
sides,  such  as  the  Hercules,  for  example.*  The  most  noted 
instances  of  the  effect  of  this  weapon  are  the  sinking  of 
the  Re  d'ltalia  at  Lissa,*and  the  Cumberland  at  Newport 
News  by  the  ram  of  the  Merrimack.     The  Re  d'ltalia  had 


;ui  ordinary  wooden  hull.  She  was  struck  by  the  Ferdi- 
nand Max,  a  vessel  weighing  about  5500  tons,  fitted  with 
an  under-water  prow  ;  it  is  stated  she  struck  her  opponent 
at  about  8  knots  speed  ;  hence  she  delivered  a  blow  of 
15,950  tons  energy.  The  Cumberland  was  a  sailing  frig- 
ate, and  was  sunk  while  at  anchor.  The  Tennessee,  with 
very  strong  sides  at  her  water-line,  was  vigorously  rammed 
by  the  wooden  ships  of  Farragut's  fleet  in  Mobile  Bay 
without  apparently  doing  her  any  injury.  Rams  were  used 
with  great  effect  during  the  war  on  the  Mississippi  and  its 
tributaries,  but  the  vessels  bore  no  comparison  in  point  of 
strength  with  those  that  will  be  encountered  on  the  ocean. 
(40)  Monitor  System. — On  the  breaking  out  of  the  civil 
war  (1861 )  the  navy  department  knew  that  iron-clads  were 
wanted  for  the  coming  struggle,  but  much  perplexity  ex- 
isted respecting  the  system  that  should  be  adopted,  espe- 
cially for  those  to  be  employed  on  the  Atlantic  coast.  These 
would  certainly  be  used  against  the  insurgents,  with  a 
probability  that  they  might  be  called  on  to  defend  our 
harbors  and  roadsteads  from  a  foreign  foe.  To  copy  the 
huge  iron-clads  building  in  Europe — two  then  afloat — was 
impracticable,  for  our  vessels,  if  built  on  this  plan,  in 
order  to  cope  with  them  must  have  nearly  equalled  them 
in  dimensions,  and  some  two  years  would  have  been  re- 
quired for  their  construction,  while  from  their  great  draught 
they  could  not  approach  within  gunshot  of  the  coast  S.  of 
the  Chesapeake.  In  answer  to  a  call  from  the  government 
for  plans,  among  others  offered,  Ericsson  presented  the  de- 
sign of  the  Monitor.  This  invention  proved  that  invul- 
nerability to  any  ordnance  then  in  service,  here  or  abroad, 
with  peculiar  facility  for  handling  guns  of  any  weight  at- 
tainable, could  be  had  with  a  small  vessel  with  light  draught, 
and  one,  too,  that  could  be  very  quickly  built.  The  work 
of  the  Monitor  in  Hampton  Roads  (Mar.  !',  lS'uL'),  when 
but  a  few  days  from  the  builder's  yard,  made  a  profound 
impression  in  Europe,  which  was  not  lessened  by  the  fact 
that  a  fleet  of  these  vessels,  superior  to  the  original,  was 
immediately  commenced,  or  by  the  intelligence  wdiich  fol- 
lowed a  few  months  later  that  this  monitor  fleet  was  ready 
for  service,  mounting  20-ton  guns,  throwing  projectiles 
some  five  times  heavier  than  any  in  foreign  navies.  The 
two  iron-clads  then  afloat  abroad  could  not  resist  these 
guns,  and  to  send  wooden  fleets  against  positions  defended 
by  such  weapons  would  be  to  invite  a  repetition  of  the  fate 
of  the  Turkish  ships  at  Sinope  and  of  the  Cumberland  and 
the  Congress.  The  chief  constructor  of  the  English  navy 
said  in  1SG9,  "  It  is  but  five  years  ago  that  Parliament  was 
discussing  the  practicability  of  carrying  6£-ton  guns  at  sea, 
especially  in  broadside  iron-clads." 


Section  of  monitor  turret. 


(41)  The  monitor  principle  (see  MoviTon),  stripped  of 
novel  minutiae  of  detail,  is  a  low  hull  with  pointed  ends,  the 

*Since  this  was,  written  the  English  iron-elud  Vanguard  was 
sunk  l>y  beiu^  accidentally  rammed  by  her  consort,  the  Iron 
Duke, 


deck  flat  and  free  of  incumbrances  that  would  prevent  the 
guns,  which  were  mounted  in  a  cylindrical  revolving  turret, 
from  being  pointed  over  some  340°  of  horizon.  Thevesselit- 
selt,  almost  immersed,  was  impregnable,  and  gave  protection 
to  the  engine,  propeller,  and  rudder,  as  well  as  to  the  anchor, 
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which  could  be  let  go  and  taken  up  without  exposure  of 
the  crew  while  under  fire,  while  the  guns  and  gunners  were 
protected  by  the  turret.  This  system  gives  maximum  thick- 
ness of  armor  that  can  be  carried  with  a  given  displace- 
ment, combined  with  peculiar  facility  for  protecting  and 
pointing  the  heaviest  artillery.  Hence,  it  is  especially 
adapted  for  coast  and  harbor  defence  (which  is  the  chief 
duty  of  all  iron-clads),  because  it  admits  of  a  higher  de- 
gree of  invulnerability  with  minimum  dimensions  and  mod- 
erate draught.     It  is  the  system  of  concentration  of  armor 


and  guns.  Originally  proposed  in  18.34  by  Ericsson  in  a 
communication  to  Napoleon,  it  has  nothing  in  common  with 
the  ('oles  system  but  the  ancient  device  of  rotating  the  gun 
platform.  Coles  proposed  to  carry  a  number  of  conical 
cupolas  on  the  deck  of  a  high-aided  rigged  ship  of  the  usual 
form,'  this  is  shown  in  the  model  of  the  Royal  Sovereign, 
with  five  of  these  cupolas,  which  was  placed  by  Coles  in 
the  great  exhibition  of  lsii2.  At  this  time,  it  appears,  he 
had  no  idea  of  the  essential  principle  of  the  monitor — viz. 
concentration. 


Table  F. — Iron-clads  built  during  the  War  for  Atlantic  Seaboard. 


Name  und  Lumber. 


Monitors. 

Monitor  (I) 

Passaic  (9) 

Monadnock  (4)f , 

Kalamazoo  (4)J 

Canonicus  (K) 

Puritan 

Dictator.. 


Broadside. 

New  Ironsides 


Displace- 
ment. 


tons. 
1000 
1250 
abt.  30110 
"  5500 
1750 

4851 

4383 

3820 


Thickness 

Inner 

No.  ami 

Draught. 

or 

Backing. 

thickness 

armor. 

of  turrets. 

ft.  in. 

in. 

in. 

in. 

No.  in. 

10  0 

5 

36* 

t 

1     8 

in  9 

5 

36* 

9 

1     11 

13  0 

6 

37 

2     10J 

18  0 

14 

40 

2    15 

12  2 

9J 

28* 

1 

1     10i 

20  0 
20  6 

10* 
101 

48* 
48* 

l 
l 

1     15 

16  0 

41 

20 

No,  and 

size  of 
guns. 


No.  in. 
2  11 
2  15 
4  15 

4  15  or  20 
2  15 


2  15 
14  11 


No.  re- 
maining. 


1861 

1862 

1862 
1868 

18G2 

1862 

1862 


(42)  The  importance  of  giving  the  guns  great  horizontal 
range,  or  ''all-around  fire,"  as  it  is  termed,  is  shown  by 
the  devices  resorted  to  in  broadside  vessels  to  secure  it ;  as, 
for  example,  the  recessed  ports  and  two-story  casemates 
of  the  Alexandra  (1875,  see  figure),  also  the  semicircular 
casemates  projecting  from  the  vessel's  side  (suited  to  breech 
loading)  extensively  adopted  by  the  French,  as  in  the 
Marengo  and  Suffre'n  and  in  the  Alma  and  Montcalm 
classes.  The  diagrams — one  of  theMoyini  Zaffer,  a  central- 
casemate  iron-clad,  the  product  of  the  joint  efforts  of 
three  distinguished  English  engineers,  Armstrong,  Samuda, 
and  Ravenhill,  the  other  of  a  two-turreted  monitor — show 
the  points  of  superiority,  in  respect  to  horizontal  range, 
of  the  revolving-turret  system  over  the  central  casemate, 
or,  what  is  pretty  much   the  same  thing,  the  stationary 

Fig.  13. 


Two-turreted  monitor. 

turret.  The  Moyini  Zaffer  is  235  feet  in  length,  with  35 
feet  6  inches  beam;  the  armor  along  the  water-line  is  6 
inches  thick,  while  on  the  casemate  it  is  5  inches.  The 
casemate  is  pierced  for  8  guns,  butcarries  four  12-ton  rifles, 
the  intention  being  to  transfer  them  from  one  side  of  the 
battery  to  the  other  during  action.  The  complexity  at- 
tending the  form  of  this  casemate  shows  that  the  designers 
were  dealing  with  a  difficult  subject — viz.  to  secure  great 
horizontal  range  with  a  fixed  battery.  The  monitor  is  of 
tho  same  dimensions  as  the  Moyini  Zaffer,  but  she  carries 
on  her  sides  10  inches  of  armor  against  G  inches,  and  on 
her  two  turrets  15  inches  against  5  inches  carried  by  the 
latter.  The  turrets  each  mount  two  24-ton  guns,  which 
command  .340°  of  the  horizon.  In  order  to  compare  the 
broadside  fire  of  the  two  iron-clads,  the  ports  of  the  Mo- 
yini Zaffer  are  denoted  by  the  Utters  a,  b,  c,  d;  each  gun, 
beginning  with  o,  respectively  ranges  over  a  field  of  'JG°, 
I>s°,  98°,  and  92°.  Referring  to  plan  view  of  the  monitor, 
each  of  the  four  guns  sweeps  a  field  of  172°.  The  24-ton 
rifle  throws  a  shot  of  600  pounds,  and  the  12-ton,  one  of 
300  pounds.  If  the  ordnance  power  of  the  two  vessels  is 
contrasted  by  multiplying  the  degrees  of  horizontal  range 
by  the  weight  of  tho  projectiles,  wo  have,  for  the  12-ton 
gun  o,  300  x  96°  =  28,800 ;  this,  added  to  similar  multi- 
plication for  the  others,  6,  c,  and  ./.  gi\  8fl  a  total  of  1 15,200. 
Performing  tin-  same  operation  for  the  four  24-ton  turret- 
guns,  tho  comparison  stands  los  for  the  monitor  against 
115  for  the  fixed  casemate.  The  circumference  o\'  this 
casemate   is    greater    than    that    of  tin-   two  turrets  in  the 

*  Besides  entire  width  of  main  deck.  t  Wooden  hulls. 

JWooden  hulls  so  rotten  that  they  will  not  be  completed. 


proportion  of  25  to  15  :  tho  height  from  the  water-line  to 
the  top  of  the  armored  belt  of  the  former  is  several  times 
more  than  the  height  of  the  deck  of  the  latter;  hence 
deeper  armor  below  the  water-lino  must  be  given  to  the 
Moyini  Zaffer  to  afford  adequate  protection,  increased  roll- 
ing being  the  result  of  high  sides.  This  explains  how  it 
is  that  the  guns  of  the  monitor  are  shielded  by  armor  of 
some  nine  times  greater,  and  the  sides  by  armor  of  some 
three  times  greater  resistance,  than  tho  casemate  vessel  of 
same  displacement,  assuming  the  resistance  to  be  as  the 
squares  of  the  thickness.  If  the  suggestion  is  made  that 
heavier  guns  could  be  mounted  on  the  Moyini  Zaffer,  it  is 
met  by  the  fact  that  much  heavier  guns  could  more  easily 
be  mounted  in  the  turret,  the  limit  of  weight  being  much 
sooner  reached  in  the  casemate. 

(43)  The  advantages  of  the  turret  are  so  obvious  that 
many  naval  men  opposed  to  the  low  monitor  hull  have 
advocated  placing  it  on  high-sided  ships  with  large  sail- 
power,  but  its  best  points  are  destroyed  when  so  placed. 
The  "all-around"  fire  disappears,  as  the  decks,  over  winch 
tho  gun3  must  bo  pointed  to  secure  it,  are  encumbered  with 
masts,  rigging,  and  other  obstructions,  which  obscure  tho 
sight  and  diminish  the  sector  of  fire.  The  sides  of  the 
high-sided  vessel  below  the  level  of  the  armored  part  of 
the  turret  may  bo  penetrated;  consequently,  there  is  a  great 
length  of  sido  where  penetration  may  destroy  the  revolv- 
ing machinery  or  damage  the  gun-slides,  which,  with  part 
of  the  mechanism  of  tho  carriages,  are  below  the  armored 
walls  of  the  turret.  The  English  turret-ship  Monarch, 
8070  tons  displacement,  is  a  case  in  point.  Rigged  with 
two-thirds  of  the  sail-power  usual  in  men  of  war,  she 
carries  two  turrets  with  armor  8"  and  10",  backing  10", 
and  inner  skin  1  \"  in  thickness  ;  these  turrets  project  abovo 
the  upper  deck.  In  order  to  secure  even  a  limited  hori- 
zontal range,  it  is  part  of  the  plan  (so  her  commander  in- 
formed the  writer)  to  cast  loose  the  shrouds  before  going 
into  action.  The  turret-guns  can  fire  neither  astern  nor 
within  20°  of  ahead  ;  even  if  they  could,  the  person  point- 
ing them  could  not  seethe  object  aimed  at,  unless  it  was  at 
a  considerable  distance.  About  the  water-line  the  armor 
is  7  inches  thick;  above  this,  and  below  the  level  of  tho 
armored  part  of  the  turrets,  where  penetration  would  make 
them  inoperative,  the  armor  is  6  inches  thick.  This  puts 
it  in  the  power  of  a  single  shot,  penetrating  any  part  of  a 
large  area  of  0-inch  armor,  to  stop  the  use  of  the  guns. 
When  the  writer  visited  the  Monarch  at  Portland,  the 
U.  S.  monitor  Miantonomoh  was  anchored  near  by,  her 
proximity  suggesting  a  comparison  between  tho  two  sys- 
tems. The  Miantonomoh  was  a  wooden  vessel,  built  to 
meet  the  exigencies  of  the  war,  of  about  3000  tons  dis- 
placement; she  carried  two  turrets  11  inches  thick,  mount- 
ing four  20-ton  guns.  Her  sides,  about  two  feet  abovo 
the  water-line,  hardly  visible  from  the  Monarch,  wire 
plated  with  armor  6  inches  thick.  The  Monarch,  on  the 
other  hand,  presented  a  large  target  to  the  monitor,  which 
with  her  "all-around"  fire  could  engage  head  on,  stern 
on,  or  in  any  other  position  that  suited  the  tactics  of  her 
commander.  As  an  example  of  the  great  protection  that 
is  afforded  by  a  low  hull,  the  writer  may  mention  that  ho 
has  been  in  a  monitor  anchored  within  easy  range  of  a 
well-armed  fortification;  the  whistling  of  shot  over  the 
deck  and  tho  splashing  alongside  showed  tho  difficulty 
of  hitting  the  small  height  of  side  exposed  above  water, 
even  under  exceptional  circumstances,  as  in  this  c 
whero  tho  range    was    known    to   tho  enemy.     It  is  then 
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clear  that  the  most  appropriate  place  for  d  revolving  turret 
is  mi  a  low  hull  with  flour  decks.  In  1S67  the  controller 
of  the  British  navy  in  a  report  to  the  admiralty  said:  "I 
still  hold  thai  for  coast  defences  .  .  .  the  turret  system  of 
armament,  properly  designed,  in  vessels  known  as  the 
monitor  type,  ie  superior  to  all  others,  and  the  most  for- 
midable  engine  of  war  that  can  well  be  conceived;  so  I 
still  maintain  that  combining  a  sea-going  vessel  with 
mast?,  rigging,  and  sails,  and  this  kind  of  armament,  en- 
tail* a  sacrifice  of  a  large  portion  of  its  efficiency." 

i  Ih  Admiral  Dahlgren,  in  his  report  to  the  secretary 
of  the  navy,  made  while  in  command  off  Charleston  Jan. 
28,  1864,  speaking  of  the  monitors,  says:  "The  battering 
received  was  without  precedent.  The  Montauk  had  been 
struck  214  times;  the  Woehawken  187  times,  and  almost  en- 
tirely by  10-inch  shot.  What  vessels  have  ever  been  sub- 
jected to  such  a  test?  Any  defects  of  detail  were  marked 
by  this  searching  process,"  be  adds,  "and  no  vital  prin- 
ciple was  seriously  touched."  These  monitors  mounted  one 
15-inch  20-ton  gun,  and  one  11-inch.  Speaking  of  the 
rate  of  fire,  the  admiral  says:  "That  this  was  due  to  the 
calibre  of  the  gun,  and  not  to  its  being  located  in  a  turret, 
maybe  shown  by  one  notable  instance:  In  one  engage- 
ment the  11-inch  fired  25  shells  successively  in  one  hour, 
of  which  21  hit  the  wall  of  the  fort — distance,  1600  yards. 
This  is  at  the  rate  of  one  shell  in  2.4  minutes,  which  is  not 
only  rapid,  but  also  exceedingly  accurate  practice.  .  .  . 
Each  turret  contains  two  guns,  and  from  the  peculiar  fa- 
cility which  it  has  for  giving  direction  to  the  heaviest  ord- 
nance, no  doubt  arises  the  desire  to  make  them  of  the 
heaviest  description."  With  both  guns  handled  with  the 
same  rapidity  as  that  above  mentioned  the  turret  would 
deliver  a  shot  in  every  1.2  minutes;  the  improvements 
shortly  after  introduced  in  the  gun-carriages  enabled  this 
to  be  done  with  the  heavy  calibres.  The  admiral  further 
says:  "  I  have  been  in  a  monitor  in  all  the  principal  ac- 
tions, and  the  recurrence  of  casualties  to  fleet-captains 
near  me  shows  that  I  was  in  a  situation  to  judge.  ...  I 
have  also  watched  the  behavior  of  the  monitors  through 
all  phases  of  winter  weather  in  this  exposed  situation.  .  .  . 
The  completeness  with  which  four  little  monitors  (1250 
tons)  and  an  iron-clad  frigate  have  closed  this  harbor  is 
well  worth  noting."  The  total  hits  received  by  the  mon- 
itors in  these  engagements,  mostly  by  10-inch  shot  fired 
with  (for  those  days)  heavy  charges,  was  1030,  and  the 
weight  of  pi'ojectiles  fired  by  them  was  S17,600  pounds. 
At  the  present  time,  fourteen  years  after  the  Monitor,  by 
far  the  most  powerful  iron-clads  in  the  European  navies 
are  on  this  principle ;  several  of  the  largest  have  nearly  as 
great  tonnage  as  our  whole  fleet,  nine  in  number,  which 
came  immediately  after  the  original.  The  monitors  of  the 
Devastation  class,  26  feet  draught,  are  9000  tons  displace- 
ment ;  the  total  displacement  of  our  fleet  of  sixty-two  re- 
ferred to,  was  11,250  tons,  yet  they  carried  turrets  11 
inches  thick  against  the  14  inches,  10  inch  backing,  and 
H  inner  skin  turrets  of  the  Devastation. 

(45)  A  great  variety  of  plans  for  mounting  and  working 
the  monitor  turrets  has  been  proposed ;  in  fact,  nearly 
every  one  with  an  inventive  turn  who  has  seen  one  has 
had  a  device  to  propose.  Many  of  these,  no  doubt,  have 
merit,  but  space  will  not  allow  any  to  be  mentioned  ex- 
cept those  that  have  been  adopted.  The  chief  difference 
between  the  monitors  built  by  us  during  the  war  and 
those  of  the  English  (built  many  years  later),  apart  from 
their  much  greater  dimensions,  is  in  the  manner  of  mount- 
ing the  turrets.  Ours  revolved  on  a  broad,  flat,  polished 
plate,  placed  slightly  lower  than  the  level  of  the  deck, 
the  principal  parts  of  the  revolving  machinery  being  below 
the  water  line.  In  the  English  monitors  a  long  rectangu- 
lar box,  called  a  "breastwork,"  somewhat  wider  than  the 
diameter  of  the  turret,  is  fixed  upon  the  deck;  the  turret 
rests  on  rollers,  and  projects  just  far  enough  above  this  box 
to  allow  the  guns  to  be  fired  over  it.  This  plan  has  in  a 
less  degree  the  defects  spoken  of  in  the  Monarch — viz.  it 
gives  a  large  target  where  penetration  will  destroy  the  tur- 
ret mechanism— rollers,  gun-slides,  etc. — which  is  behind 
it  anil  below  the  armored  part  of  the  turret.  If  the  armor 
of  the  box  is  less  than  the  turrets  (as  it  is  in  some  cases), 
it  is  equivalent  to  n<;«king  the  lower  and  more  important 
part  the  most  vulnerable.  The  box  should  be  the  target 
aimed  at,  as  penetration  with  a  heavy  shell  would  be  disas- 
trous. To  have  the  same  invulnerability  with  the  box- 
plan,  other  things  being  equal,  requires  "more  weight,  as 
the  area  to  be  armored  is  greater;  this  and  other  things 
which  are  not  of  so  much  consequence  in  the  9000  to  11 ,000 
tons  displacement.  26-feet  draught  monitors,  that  can  be  used 
in  European  waters;  but  where  invulnerability  with  medium 
draught  and  moderate  dimensions  is  the  object,  as  was  the 
case  with  American  iron-clads  built  during  the  war — which 
had  a  displacement  of  but  about  one-eighth  that  of  the  Eng- 
lish vessels,  and  with  but  11  feet  6  inches  draught — the  con- 


structor could  take  no  liberties  that  would  add  to  the  weight 
to  be  floated.  For  large,  deep-draught  monitors,  with  great 
fuel  capacity,  intended  to  make  long  voyages,  the  box-plan 
of  carrying  turrets,  if  skilfully  carried  out,  may  be  on  the 
whole  preferable,  as  it  carries  the  guns  higher  above  the 
water-line,  and  gives  access  to  the  hurricane  deck  without 
passing  through  the  turrets.  The  much-talked  of  danger 
of  the  revolving  of  the  turret  being  impeded  by  impact  of 
shot  is  very  small  in  either  case ;  the  plan  used  here  during 
the  war  was  submitted  to  long  and  severe  tests  under  the 
skilful  eye  of  Dahlgren  ;  the  turrets  were  heavily  battered 
in  every  part  of  their  walls  with  10-ineh  shot :  these  tur- 
rets were  built  of  laminated  plates,  which  are  so  greatly 
inferior  to  the  solid  armor  (which  would  now  be  used)  that 
these  trials  were  far  more  searching  than  they  are  generally 
thought  to  be. 

(46)  There  is  no  point  connected  with  monitors  that  has 
been  more  misunderstood  than  ventilation.  Probably  of 
all  places  human  beings  have  been  forced  to  live  in,  none  are 
more  wanting  in  ventilation  than  the  between-decks  of  the 
old  frigates  and  line-of-battle  ships — where  from  500  to  700 
men  swung  their  hammocks — when  the  weather  made  it 
necessary  to  close  the  air-ports  and  cover  the  hatches.  The 
accounts  current  during  the  war  made  it  generally  believed 
that  good  ventilation  had  been  the  rule,  and  that  its  ab- 
sence came  in  with  the  iron-clads.  The  records  of  the 
bureau  of  medicine  and  surgery  of  the  navy  department 
show  that  the  "  sick-list "  of  the  monitors  was  less  propor- 
tionately than  the  wooden  ships;  the  reason  was  the  ven- 
tilation could  be  controlled  at  will  by  modifying  the  work- 
ing of  the  rotary  fans. 

(47)  The  Inflexible,  now  constructing,  is  intended  to  be 
the  most  formidable  iron-clad  ever  built.  She  is  to  carry 
armor  of  such  thickness  that  it  is  expected  it  will  be  far  in 
advance  of  the  penetrative  power  of  guns  for  many  years 
to  come.  The  chief  dimensions  are  in  Table  A  ;  the  follow- 
ing description  and  diagrams  will  explain  the  particulars 
of  her  construction  : 

Fig.  15. 


English  monitor  Inflexible.    Displacement,  11,095  tons. 

The  turret-deck,  through  which  the  armored  part  of  the 
turrets  project,  is  at  the  top  of  the  dark-shaded  area  of 
armor  on  the  sides;  it  is  10  feet  above  the  water-line  from 
stem  to  stern.  On  the  top  of  this  there  is  another  deck, 
20  feet  above  the  water-line;  this  deck  is  shown  at  A,  B. 
It  is  set  back  from  the  sides  to  allow  the  guns  to  be  fired 
by  it.  The  turrets  are  carried  one  on  each  side,  placed 
zigzag,  shown  by  C,  C,  Fig.  2;  this  allows  all  the  guns 
to  be  fired  ahead  or  astern.  Each  turret  carries  two 
Sl-ton  rifles.  There  is  no  pilot  or  "conning"  house,  as 
in  the  American  monitors,  from  which  the  commander 
can  direct  the  steering  and  the  firing  of  the  guns  :  this 
will  be  done  from  the  top  of  one  of  the  turrets;  but  the 
ship  is  so  broad,  and  as  the  top  of  the  turrets  are  on  a 
level  with  the  upper  deck,  it  seems  that  a  clear  all-around 
view  cannot  be  had  from  this  place.  The  central  box, 
shown  by  dark  shading  below  the  turrets.  Fig.  1,  is  110 
feet  in  length  by  75  feet,  the  full  beam  of  the  vessel,  in 
width.  It  is  armored  with  two  plates,  each  12  inches  thick, 
separated  by  a  layer  of  wood;  the  object  of  this,  it  is  said, 
being  that  a  shell  may  be  exploded  and  destroyed  by  the 
outer  plate  before  it  reaches  the  inner  plate.  The  armor 
of  the  box,  though  not  of  the  same  thickness,  extends  6 
feet  below  the  water-line;  at  this  depth  a  deck  (a  o,  Fig,  1), 
covered  with  3-inch  plates,  extends  fore  and  aft  to  the  ends 
of  the  vessel.  The  sides  above  this  .3-inch  deck,  210  feet 
in  length,  are  unarmored;  above  this,  where  penetration 
would  probably  allow  water  to  enter  in  sufficient  quantity  to 
"disable  or  even  sink  the  ship,"  if  it  could  fill  this  space, 
there  are  numerous  compartments  in  which  the  main  coal- 
supply  and  a  large  part  of  the  stores  and  provisions  are 
carried,  the  object  being  to  exclude  water  to  the  extent  of 
their  bulk  ;  part  of  this  space,  not  so  occupied,  is  filled  with 
cork  and  a  part  left  vacant.  It  is  intended  to  admit  a  cer- 
tain quantity  of  water  before  going  into  action,  in  order  to 
increase  the  immersion  ;  this  is  the  plan  proposed  by  E.  A. 
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Stevens  to  the  naval  board  of  1S61  for  completing  the  bat- 
tery which  bears  his  name.  It  is  intimated  in  the  English 
journal?  that  much  of  the  top-hamper  of  this  vessel  has 
been  introduced  as  a  sort  of  compromise  to  settle  the 
diverse  views  of  the  gunmakers,  naval  constructors,  and 
sailors.  The  hull  of  the  Inflexible  is  constructed  avowedly 
to  resist  the  effect  of  torpedoes,  but  it  will  scarcely  be 


doubted  that  a  charge  of  some  1000  pounds  or  1500  pounds 
of  such  explosives  as  gun-cotton  or  the  nitro-glycerine 
preparations,  exploded  in  contact  with  her  unarmored  sides 
below  water,  would  cause  her  destruction.  An  appliance 
to  handle  such  heavy  charges  is  now  being  experimented 
with,  and  it  is  probable  it  will  be  in  practical  shape  at  an 
early  day. 


U.  S.  iron-clad  Dictator. 


The  monitor  Dictator  (see  diagram),  built  of  iron,  4500 
tons  displacement,  plnnned  by  Ericsson  in  1862,  is  320  feet 
in  length  over  all,  270  feet  between  perpendiculars,  41  feet 
6  inches  breadth  of  hull,  and  50  feet  breadth  over  all  :  the 
sides  are  covered  from  stem  to  stern  with  10-inch  armor. 
She  carried  ono  turret,  2fi  feet  inside  diameter  and  15  inches 
thick  ;  it  contained  two  20-ton  guns,  mounted  on  carriages 
which  were  worked  by  steam.  The  armored  sides  were 
very  massive,  the  backing  being  48  inches  thick,  which 
were  supported  by  the  entire  width  of  the  heavy  deck, 
which  was  laid  on  oak  beams  14  inches  square.  This  ves- 
sel has  been  severely  tried  on  several  occasions  in  heavy 
gales,  and  proved  to  be  an  excellent  sea-boat.  The  venti- 
lation in  the  quarters  is  excellent,  and  the  crew  experienced 
no  inconvenience  during  the  heavy  weather  encountered. 
In  the  case  of  the  English  monitor  Devastation  (1872), 
which  carries  her  turrets  on  the  central-box  system,  com- 
bined with  high  deck-houses,  the  arrangement  being  almost 
expressly  made  to  secure  comfortable  quarters,  the  crew, 
according  to  English  accounts,  were  greatly  annoyed  by 
the  deficiency  of  pure  air. 

(48)  Iron-clads  <>»  th>-  Western  Rivers, — At  the  beginning 
of  the  civil  war  the  Confederates  were  in  possession  of  many 
important  points  below  Cairo  on  the  Mississippi,  where 
they  constructed  batteries  which  almost  completely  closed 
the  river.  The  government  took  immediate  steps  to  build 
an  iron-clad  flotilla.  The  first  seven  of  these,  the  De  Kalb, 
Carondelet,  Cairo,  Benton,  etc.,  were  built  under  contract 
with  the  war  department;  they  were  mostly  converted 
Mississippi  steamboats.  The  armament  was  mounted  in 
casemates  erected  on  the  deck,  armored  for  the  most  pint 
with  2^-inch  plates,  which  with  the  heavy  backing  were 
placed  at  an  angle  of  45°  ;  this  was  vulnerable  to  heavy 
guns,  such  as  tho  8-  and  10-inch  smooth-bores  used  by  the 
('onfi'iliTiilcs  at  srvrnil  places.  The  records  of  tho  navy 
show  that  these  vessels,  with  many  others  which  were 
facetiously  called  "  tin-dads,"  did  some  of  the  most  severe- 
and  effective  fighting  of  the  war;  their  officers  never  hesi- 
tated, when  tho  occasion  required  it,  to  run  by  or  engage 
the  heaviest  fortification  on  tho  river.  Later,  two  monitors, 
145  feet  long,  45  feet  beam,  draught  4  feet,  with  ono  0-inch 
turret  and  two  11 -inch  guns,  sides  plated  with  25^  inches  of 
iron,  wero  built  by  J.  IS.  Eads.  After  these  came  three 
monitors,  by  the  same  contractor,  of  the  Kiokapoo  cla^s ; 
they  were  23G  feet  long,  50  feet  beam,  0  feet  draught,  3-inch 
armor  on  the  sides  ;  they  carried  two  8-inch  turrets,  with 
two  11 -inch  guns  in  aaoh. 

(49)  Conclusion. — The  most  formidable  iron-clads  of  tho 
European  powers,  as  the  foregoing  description  of  their 
construction  shows,  are  practically  without,  sails  or  rigging. 
It  seems  to  be  the  tendency  to  abandon  these,  and  to  oon- 
ccntrate  all  tho  weight  possible  in  armor  and  guns.  This 
indicates  that  these  VOSSelB  are  more  for  defensive  than 
aggressive  purposes;  more  to  prevent  a  naval  force  from 
attacking  harbors,  roadsteads,  and  other  important  points 
than  for  assailing  the  enemy  in  his  own  strongholds.  The 
weight  of  professional  opinion  is  in  favor  of  abandoning 
all  incumbrances  for  heavy  fighting  vessels,  and  of  con- 


structing monitor-hulled,  rotating-turret  iron-clads,  un- 
hampered with  masts.  That  this  is  the  tendency  is  shown 
by  such  constructions  as  the  English  monitors  Glatton, 
Devastation,  Inflexible,  etc.,  and  the  ram-vessels  Fury  and 
Hotspur;  by  tho  Russian  monitor  Peter  the  Great  and  tho 
so-called  circular  monitors  of  Admiral  Popoff;  by  the  Ton- 
nerrc,  Tempete,  etc.  of  the  French  navy  ;  and  by  the  large 
turret-vessels  building  by  the  Germans.  Such  naval  fight 
ing  engines  as  theso  are  evidently  suited  for  defensive 
purposes,  and  they  are  so  greatly  superior  in  guns  and 
armor  to  the  fleets  of  masted  broadside  iron-clads,  thinly 
armored,  as  to  place  it  out  of  the  power  of  the  latter  to 
conquer  positions  protected  by  these  so-called  floating 
gun-carriages;  nor  could  they  safely  venture  in  their 
neighborhood  unless  ready  at  any  moment  to  avail  them- 
selves of  their  speed  in  retreating.  It  would  seem  that 
with  tho  present  appliances  for  destruction  these  relations 
must  always  be  in  favor  of  vessels  for  defensive  purposes, 
constructed,  as  they  can  be,  without  the  great  fuel-capacity 
or  incumbrances  that  are  necessary  for  distant  voyages  or 
keeping  the  sea  for  long  periods.  High  speed  is  undoubt- 
edly of  importance,  but  for  coast  and  harbor  defence  thick 
armor,  powerful  guns,  handiness,  and  moderate  draught 
are  greater  essentials.  Such  vessels  can  be  made  far 
superior,  in  these  points,  to  any  structure  fit  to  make  dis- 
tant voyages;  and  that,  too,  of  more  moderate  dimensions 
and  at  less  cost;  whilo  a  small  increase  in  displacement, 
with  corresponding  power,  would  enable  them  to  surpass 
the  offensive  vessels  of  the  enemy  if  that  should  be  deemed 
important.  It  seems  probable  that  the  signal  failure  of  the 
vast  fleet  of  Sir  Charles  Napier  before  Cronstadt  will  bo 
recorded  as  the  last  purely  naval  attack  seriously  attempted 
against  any  harbor  or  roadstead  defended  with  the  appli- 
ances which  tho  resources  of  modern  engineering  have  placed 
at  the  disposal  of  the  defence,  which  it  has  done  in  a  higher 
degree  than  it  has  added  to  the  aggressive  power  of  iron- 
clad navies. 

Principal  Sources  of  Information  used. — Reports  and 
documents  of  U.  S.  navy  department ;  V.  S.  Army  ami 
Navy  Journal;  Revue  maritime  et  aolonxale  (Paris);  En- 
ifi nrrriiifj  (London) ;  Journal  of  United  Service  Institution 
(London);   Our  Iron-clad  Ships  (Heed,  London  i. 

Isaac  Xkwton. 
Ships'  Mag'netism  and  Devia'tion  of  Com'- 
pass.  It  is  well  known  that  the  earth,  as  a  whole,  acts 
like  a  combination  of  magnets,  and  that  in  eonsequenco 
the  magnetic  needle  of  a  ship's  compass  (see  COMPASS),  for 
any  given  place  on  the  earth's  surface,  will  put  itself,  if  free 
to  move,  in  tho  direction  of  the  horizontal  component  of 
tho  magnetic  force  existing  at  that  point.  (See  Mamnkt 
and  EiARTR,  VII.)  The  direction  of  this  force  is  differ- 
ent in  different  localities,  and  moreover  varies  with  the 
time,  though  slowly,  and  when  referred  to  the  direction  of 
the  meridian  produces  what  is  known  nautioally  as  the 
variation  of  the  compass,  and  scientifically  as  the  mag 
netic  declination.  The  vertical  component  of  the  earth'-- 
magnetism  likewise  enters  into  our  considerations,  as  well 
us  the  intensity  of  the  force.     It  is  also  a  matter  of  expo- 
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ricnce  thai  the  line  of  force  becomes  locally  affected  by 

the  ,,,  u    pr-      i  ■    ol  i of  steal,  and  feebly  by  a  few 

other  Bubstanees,  bul  more  powerfuHy  by  magnets.  This 
diaturi  of  the  action  of  iron  in  the  vicinity  of 

ti,:  -  on  board  ship  is  known  as  the  "deviation  of 

1 

So  long  as  ship-  wore  chiefly  built  of  wood,  it  sufficed  to 

It] i  iron  about  the  compass  within  a  radius 

and,  in  oaee  metal  hud  to  be  employed,  to 
i  opper.     With  the  increased  use  of  iron  in  the 
of  beams,  girders,  posts,   stanchions,  guns,    large 
i  -.  engines,  funnels,  wire   rigging,  and   principally 
the  construction  of  iron  hulls,  armor-plates,  deck- 
B,  iron   gun   and  steering-turrets,  and   when   the  ship 
itself  could  Ik-  regarded  as  a  large  magnet  under  the  earth's 
in  hi.  the  force,  the  subject  of  the  deviation  of  the  com- 
pass at  once  assumed  a  vast  practical  and  theoretical  im- 
portance. 

Considered  magnetically,  iron  may  be  soft,  hard,  or  of 
an  intermediate  condition.  By  soft  iron  is  understood 
Oast  iron  or  malleable  iron  not  subjected  to  mechanical 
vibrations  when  cold,  which  when  presented  in  the  Bhape 
of  a  bar  to  a  suspended  magnet  will  of  itself  not  disturb 
ii-  equilibrium,  but  will  temporarily  act  upon  it  as  a  mag- 
net under  the  effect  of  the  earth's  induction.  It  possesses 
no  independent  magnetism,  but  is  subject  to  induced  mag- 
netism, which  is  instantaneously  taken  up  or  parted  with. 
Hard  iron  or  steel  when  once  magnetized  retains  its  mag- 
netism for  a  long  time,  and  is  but  slightly  susceptible  of 
induction.  Bub-permanent  magnetism  may  be  developed 
in  a  rod  of  iron  when  struck  or  subjected  to  tremor;  mag- 
netism thus  imparted,  though  retained  for  some  time,  is 
slowly  dissipated.  The  rate  of  loss  at  first  is  large.  Iron 
of  this  character  is  subject  to  the  laws  of  induction  and  of 
permanent  magnets,  but  is  variable  in  its  effects.  Compared 
with  hard  iron,  iron  of  sub-permanent  magnetism  possesses 
but  feeble  coercive  force,  while  BOft  iron  has  none  at  all. 
The  disturbance  of  the  compass  is  principally  due  to  sub- 
permanent  magnetism  of  the  ship's  iron,  and  is  ah\. '\» 
produced  by  the  transient  induced  magnetism  of  masses 
of  soft  iron.  In  wood-built  ships  there  is  little  of  perma- 
nent magnetism,  and  the  oharacter  of  the  generally  small 
observed  deviation  is  that  of  the  temporarily  induced 
magnetism.  In  iron-built  ships,  on  the  contrary,  the  pe- 
culiarity of  the  generally  large  deviation  is  dependent  on 
permanent  magnetism,  and  remains  indicative  of  the  dircc- 
tion  in  which  the  ship  was  built,  its  magnetism,  as  a 
whole,  having  then  become  fixed  by  the  process  of  ham- 
mering and  riveting. 

Before  entering  more  minutely  into  the  analysis  of  the 
deviation  of  the  compass  as  depending  on  the  location  on 
board,  on  the  oharacter  and  distribution  of  the  ship's  iron, 
on  the  heading  of  the  ship,  and  its  geographical  position, 
we  may  state  the  following  laws  of  magnetism:  (1)  Under 
the  influence  of  terrestrial  magnetism  the  force  on  a  mag- 
net acts  as  a  couple,  one  end  being  drawn  N.,  the  other  S., 
with  equal  force;  this  is  the  law  of  duality  of  powers.  I  - ) 
One  magnet  acting  upon  another,  there  is  attraction  between 
dissimilar  ends,  and  repulsion  between  similar  ends.  (3) 
The  magnetism  collected  in  or  near  each  pole  of  a  magnet 
acts  equally  in  all  directions.  (4)  The  attraction  or  repul- 
sion (as  the  case  may  la-)  between  two  quantities  of  mag- 
netism is  proportional  to  the  product  of  their  magnetic 
energies;  and,  lastly,  the  attraction  or  repulsion  of  mag- 
netic masses  is  inversely  as  the  square  of  the  distance 
between  them.  These  statements  apply  properly  to  mag- 
netic particles,  but,  when  the  mutual  total  actions  of  mag- 
netic bodies  are  considered,  require  great  modification; 
thus,  the  mutual  effect  of  two  magnets,  supposing  their 
distance  large  in  comparison  with  their  length,  is  more 
nearly  in\  ersely  proportional  to  the  third  power  of  the  dis- 
tance; t  In'  attraction  between  the  magnetisms — namely, 
that  of  the  permanent  magnetism  of  a  magnet  and  of  the 
induced  magnetism  of  a  mass  of  soft  iron — will  be  nearly 
inversely  as  the  fourth  power  of  the  distance.  It  is  thus 
seen  that  the  disturbing  effect  on  a  compass  by  surround- 
ing masses  of  iron  diminishes  very  rapidly  with  distance. 
The  inductive  effect  of  the  earth's  magnetism  is  greatest 
in  the  line  of  the  magnetic  dip.  Iron-plated  ships  during 
construction,  and  under  this  inductive  influence,  have  part 
of  their  magnetism  fixed  through  molecular  vibrations 
produced  by  hammering.  By  means  of  a  small  compass 
the  writer  was  enabled  to  trace  out  with  chalk  on  the  iron 
gun-turret  (sides  ll  inches  thick)  of  one  of  our  iron-clad 
vessels  its  magnetic  equator,  and  found  its  plane  inclined 
tit  the  horizon  at  an  angle  of  nearly  90°  dip;  after  revolv- 
ing   the    turret    180°,   the    line    of    no    polarity   again    was 

traced  out.  when  the  plane,  passing  through  the  interme- 
diate horizontal  position,  gradually  approached  its  former 
place  after  a  [apse  of  about  twelve  hours :  it  probably 
takes  weeks  before  the  fixed  position  is  reached,  depending 


on  the  coercive  power  of  the  iron.  Inside  such  turrets 
the  magnetic  intensity  is  very  much  weakened,  but  12  per 
rent,  was  found  to  be  left  in  the  above  case.  (For  the  math- 
ematical investigation  of  the  action  of  one  magnet  upon 
another  in  various  positions  of  the  magnets,  and  for  the 
disturbing  force  produce!  on  a  small  compass-needle  by  a 
large  magnet,  and  for  the  inductive  effect  of  masses  of 
soft  iron,  and  the  combination  of  these  actions  with  that 
of  terrestrial  magnetism,  the  reader  is  referred  to  Sir 
George  B.  Airy's  Treatise  ">i  Magnetism  (London,  ls~0)  anil 
to  the  Admiralty's  Manual  for  the  Deviations  <•/  tin  Cnm- 
pttHit,  by  ('apt.  F.  J.  Evans,  R.  N.,  and  Mr.  Archibald 
Smith  (.'ill  ed.,  London,  1S69).  This  manual  is  at  present 
the  standard  work  on  the  subject  of  the  deviation  of  the 
eo ui pass,  and  the  reader  is  once  for  all  referred  to  it  for  all 
details,  theoretical  and  practical,  needed  by  the  navigator.) 
Although  we  are  not  in  possession  of  any  satisfactory 
theory,  physical  or  mathematical,  of  the  actions  of  mag- 
netic bodies  upon  each  other,  and  of  induction  produced 
by  terrestrial  magnetism,  yet  the  disturbing  effect  upon  a 
small  compass-needle  produced  by  the  permanent,  sub- 
permanent  (the  principal  agent),  and  transient  (induced) 
magnetism  of  a  ship  admit,  with  the  assistance  of  Poisson'a 
theory  [Mimoirea  de  I'Inatitut  de  France,  tome  v.,  1824), 
of  a  tolerably  direct  expression  and  analysis  with  regard 
to  magnitude  and  sign  of  the  disturbance  produced  by 
each  of  these  masses  of  iron.  For  this  purpose  the  earth's 
magnetic  force  has  been  represented  by  three  component 
forces,  drawing  the  N.  point  of  the  compass-needle  to  the 
ship's  head,  to  the  starboard  side,  and  to  the  keel  respect- 
ively ;  similarly,  we  have  the  components  of  the  combined 
total  magnetic  force  of  earth  and  ship  in  these  directions  ; 
their  respective  differences  or  components  of  their  disturb- 
ance can  be  expressed  by  linear  equations  possessing  each 
a  constant  and  three  coefficients,  which  are  to  be  deter- 
mined by  experiment  for  each  ship  and  position  of  com- 
pass, and  must  be  numerically  worked  out  by  application 
of  the  method  of  least  squares.  The  mathematical  devel- 
opment of  Poisson's  theory  to  the  special  case  of  applica- 
tion to  the  disturbance  of  a  compass  on  board  ship  is  due 
to  Mr.  Archibald  Smith,  and  will  be  found  in  Appendix 
No.  1  to  the  Admiralty's  Manual,  referred  to  above. 

We  proceed  to  the  statement  of  the  results  of  experience, 
resting  upon  the  examination  of  a  large  number  of  ships 
of  various  kinds.  The  general  character  of  the  deviation 
in  wood-built  sailing  ships,  with  compass  as  usual  on 
the  quarter-deck  and  over  the  middle  fore-and-aft  line  of 
tin-  ship,  is  found  as  follows:  No  deviation  when  heading 
i  magnetically)  N.  or  S. ;  greatest  deviation  when  heading 
(magnetically)  E.  or  W.  ;  deviation  easterly  when  head  in 
eastern  semicircle,  and  westerly  when  head  in  western 
semicircle.  In  steam-vessels,  with  the  compass  aft,  these 
directions  of  no  and  maximum  deviation  will  often  be  found 
displaced  by  several  degrees,  yet  preserving  their  general 
symmetrical  character.  In  the  southern  (magnetic)  hemi- 
sphere the  deviations  are  reversed,  though  for  steam-vessels 
they  may  be  only  partially  changed.  In  iron-built  ships  we 
have  to  recognize  an  individual  character.  The  points  of 
no  deviation  are  shifted  from  the  N.  and  S.  points,  and  lie 
nearly  in  the  direction  (by  compass)  of  the  ship's  head  and 
keel  while  building:  they  may  not  be  opposite  to  each 
other,  nor  be  removed  exactly  at  right  angles  from  the 
point  of  maximum  deviation.  In  general,  the  deviation 
is  easterly  when  the  part  of  the  ship  which  was  S.  in  build- 
ing is  L\  of  the  compass:  westerly  when  W.  In  the 
southern  (magnetic)  hemisphere  the  deviation  may  appear 
reduced  or  aggravated,  depending  on  the  intensity  of  the 
fixed  magnetism  of  the  hull,  and  too  many  other  circum- 
stances to  be  known  except  by  observation.     Composite- 

1  built  ships  conform  generally  in  their  magnetic  character 
more  nearly  to  that  of  iron-built  ships,  especially  if  fitted 
with  iron  ribs.  The  deviation  described  above  is  techni- 
cally known  as  the  semicircular  deviation,  and  may  be 
expressed  by  B  sin£'  4-  C  GOS£'.  In  the  general  deviation 
formula  8  =  A  +  B  sin£'  +  C  cos£'  +  D  sin  2£'  -f  E  cos  2£\ 
the  angle  £'  being  the  azimuth  or  the  compass-bearing  of 
the  ship's  head  reckoned  from  the  disturbed  magnetic  me- 
ridian positive  to  the  eastward;  it  is  a  constant,  generally 
small,  -  if  easterly  deviation  is  in  exeess.  +  IS  is  approx- 
imately the  deviation  at  E..  and  +  C  at  N. ;  in  the  last 
terms  of  the  harmonic  function  involving  2<J\  and  which 
are  technically  known  as  the  quadrantal  deviation,  +  D  is 
the  mean  deviation  approximately  at  N.  E.  and  S.  W*; 
the  coefficient  E  is  generally  small  or  zero:  the  deviation  5 

\  is  reckoned  +  when  the  N.  end  of  the  needle  is  drawn  to 

1  the  E. ;  and  the  above  empirical  expression  applies,  pro- 
vided the  deviation  on  any  course  does  not  much  exceed 
211°,  or  about  two  points,  in  which  latter  case  the  formula 

|  becomes  somewhat  more  complicated.  The  correct  mag- 
netic course  will  be  £  =  £'  +  8.     The  semicircular  deviation 

i  rarely  exceeds    10°    in    wood-built   vessels,  but   in    iron- 
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built  ones  may  reach  double  and  treble  this  amount.  The 
quadrantal  deviation  seldom  exceeds  1°  or  2°  in  wood- 
built  ships,  but  in  iron-built  ones  may  reach  three  or  four 
times  this  amount.  The  semicircular  deviation  is  princi- 
pally due  to  the  effect  of  permanent  or  sub-permanent 
magnetism.  The  quadrantal  deviation,  which  undergoes 
no  change  with  a  change  in  the  ship's  place,  is  mainly  due 
to  the  effect  of  induced  magnetism. 

The  heeling  error  in  wood-built  ships  is  not  appreciable, 
but  in  iron-built  ones  it  may  bo  serious;  generally,  the 
error  vanishes  with  the  ship's  head  at  or  near  B.  or  W.,  and 
attains  a  maximum  value  with  headings  at  or  near  N.  or 
S.  The  sign  of  the  error  changes  with  a  change  from  the 
northern  (magnetic)  to  the  southern  hemisphere.  In  the 
northern  (magnetic)  hemisphere,  with  the  compass  above 
the  upper  deck,  the  majority  of  iron  ships  have  the  N.  end 
of  their  compass-needle  drawn  to  windward,  and  in  the 
southern  hemisphere  to  the  leeward.  The  heeling  error  is 
due  to  the  joint  disturbing  effect  of  the  vertical  components 
of  permanent  and  of  induced  magnetism. 

The  values  of  the  coefficients  ABCD  E  are  found  di- 
rectly from  observations,  the  deviation  of  the  compass  being 
observed  with  the  ship  heading  in  a  number  of  equidistant 
points  around  the  horizon,  usually  either  32,  10,  or  8.  If 
the  deviation  is  observed  on  four  cardinal  compass-points, 
D  remains  indeterminate;  if  on  four  quadrantal  compass- 
points,  E  remains  indeterminate.  These  observations  are 
made  by  swinging  the  ship  (or  allowing  it  to  swing  by  the 
tide),  and  noting  for  the  several  headings  the  bearing  of  a 
distant  object,  or  by  reciprocal  bearings  if  the  locality  be 
confined,  or  when  at  sea  by  azimuths  of  the  sun,  the  local 
time  and  latitude  being  known.  The  deviations  being  de- 
termined for  a  number  of  points,  they  may  be  plotted  on 
what  is  known  as  Napier's  diagram,  and  graphically  inter- 
polated by  drawing  a  curve  with  a  free  hand  through  the 
several  fixed  positions.  The  deviations  for  any  compass 
course  will  then  become  known.  They  may  also  be  tabu- 
lated. If  we  deduce  numerically  the  coefficients  ABCD 
K,  we  can  compute  directly  the  values  of  &  for  plotting  or 
tabulation.  In  either  case,  we  know  the  correct  magnetic 
course  corresponding  to  the  disturbed  or  compass  course, 
as  well  as  the  reverse  of  the  compass  course  belonging  to 
any  correct  magnetic  course.  An  ingenious  instrument 
has  recently  been  invented  (first  exhibited  at  the  World's 
Exposition  at  Vienna  in  1873)  by  Dr.  F.  Paugger  of  Triest, 
Austria.  It  is  described  by  him  under  the  name  of  "Dro- 
moskop,"  or  course-indicator.  After  impresaing  upon  it  the 
known  values  of  the  deviation  coefficients  A,  B,  C,  D,  E,  it 
furnishes  directly,  by  means  of  its  mechanism,  the  devia- 
tion of  the  compass,  due  to  the  effect  of  ship's  iron,  as  rep- 
resented by  the  above  coefficients,  for  any  course  desired. 

It  has  been  remarked  that  inside  iron  turrets  the  mag- 
netic intensity  is  greatly  diminished;  the  same  is  the  case 
with  nearly  all  iron  ships,  the  directive  force  of  the  needle 
being  diminished.  The  relative  horizontal  force  is  found 
by  means  of  the  number  of  oscillations  in  a  given  time  of 
a  small  needle,  and  the  proportion  of  the  disturbed  to  the 
undisturbed  horizontal  force,  usually  called  A,  is  deter- 
mined from  oscillations  in  four  equidistant  azimuths.  It 
IS  usually  less  than  Land  is  closely  connected  with  the 
coefficient  D,  as  may  bo  surmised  from  tho  fact  that  \  is 
due  to  the  effect  of  the  horizontal  induction  of  soft  iron. 
D  and  A,  are  nearly  constant.  A  knowledge  of  the  value 
of  A  is  of  importance;  by  its  assistance  the  values  of  B 
and  C  may  be  found  without  swinging  the  ship  from  ob- 
servations of  5  and  A  on  one  course;  similarly,  observing 
on  two  courses,  we  may  determine  II  C  D  and  A.  The  value 
of  A  is  further  needed   in  tho  computation  of  tho  heeling 

error,  which  is  expressed — ID  -f  -  —  1 )    tan9    .    i    .    cos£' 

f«.r  a  heel  of  the  vessel  of  +  t  degrees  to  the  starboard. 
Here  p  is  the  ratio  of  the  disturbed  vertical  force  at  the 
compass  to  the  earth's  vertical  force  ;  it  is  found  by  means  of 
oscillations  of  the  dipping-needle  in  the  plane  of  the  mag- 
netic prime  vertical;  ^  changes  with  a  change  in  tho  geo- 
graphical positi.-n:  6  is  the  magnetic  dip.  It  is  therefore 
not  necessary  to  actually  heel  the  ship  in  order  to  determino 
the  heeling  deviation.  It  should  be  added  to  tho  general 
deviation  table. 

Experience  ha-'  shown  that  the  magnetic  character  of  an 

iron  -hip  is  Bubjeot  to  slow  changes  from  the  lapse  of  time; 

this  is  particularly  tin-  ease  within  a.  few  months  after 
launching.  A  more  permanent  condition,  however,  is  at- 
tained in   a  year  or  two,  especially  when  the   ship  has   not 

quitted  the  hemisphere  in  which  it  was  built.    On  account 

of  this  more  or  less  unstable  magnetic  oharacter,  Hie  direc- 
tion tables  constantly  need  verifying  or  renewing;  the  same 
must  also  be  done  in  case  of  any  change  in  the  distribution 
or  amount  of  iron  in  the  vicinity  of  the  OOmpaBS. 

Tho  mechanical  correction  of  the  deviation  of  tin in 

pass  is  properly  resorted  to  in  case  no  suitable  position  for 


the  standard  compass  can  be  found  where  the  deviations 
are  comparatively  small;  in  ships  built  head  S.  (northern 
hemisphere),  and  intended  for  navigation  in  northern  mag- 
netic dips,  the  compass  should  be  placed  as  far  forward  as 
practicable.  It  may  also  be  elevated  three  or  four  metres 
above  deck,  as  in  the  ease  of  Ritchie's  fluid  compass  or  of 
a  tell-tale  compass,  read  by  optieal  means.  The  semicir- 
cular deviation  may  be  corrected  mechanically,  either  by 
means  of  two  magnets  or  by  one  magnet;  the  quadrantal 
deviation  may  be  corrected  by  a  mass  of  soft  iron  placed 
near  the  level  of  the  compass  ;  the  same  may  be  effected  by 
the  mutual  action  of  two  compasses  placed  side  by  side; 
the  heeling  deviation  may  be  corrected  by  the  application 
of  a  vertical  magnet.  In  mechanically-corrected  com- 
passes there  is  always  some  danger  that,  with  change  of 
geographical  position,  loss  of  magnetism  of  magnets,  and 
change  in  the  sub-permanent  magnetism  of  the  hull,  devi- 
ations may  reappear,  though  the  disturbing  force  may  have 
been  completely  neutralized  in  one  place  and  at  one  time. 
It  is  therefore  never  to  be  trusted,  ami,  as  a  rule,  deviation 
tables  should  be  formed  tvhether  mechanical  correction*  hove 
been  applied  or  not. 

The  investigation  of  the  subject  of  ships'  magnetism, 
and  of  its  effect  in  producing  the  deviation  of  the  compass 
under  the  influence  of  terrestrial  magnetism,  is  of  compar- 
atively recent  origin;  having  attracted  the  attention  of 
practical  men  and  of  scientists  in  the  early  part  of  this 
century,  it  may  be  said  that  by  their  joint  labor  the  solu- 
tion of  the  problem  has  met  with  much  success.  About 
1803,  Capt.  Flinders  observed  that  the  disturbance  of  his 
compass  could  be  explained  by  the  attraction  of  magnetio 
iron  in  tho  direction  of  tho  ship's  head  and  of  dissimilar 
polarity  in  the  northern  and  southern  hemispheres,  and  sug- 
gested the  use  of  a  vertical  bar  for  its  correction.  Between 
1820  and  1833,  Profs.  Barlow  and  Christie  experimented 
on  the  action  of  induced  magnetism,  and  about  1821,  Dr. 
Scoresby  on  that  of  sub-permanent  magnetism.  In  1824, 
Poisson  communicated  to  the  Academy  of  Sciences  a  me- 
moir on  the  theory  of  magnetism,  and  in  1838  published 
his  paper  on  the  deviations  of  the  compass  in  the  Mimoires 
ilr  V Ittntitut  de  France,  tlen.  (now  Sir)  E.  Sabine  discussed 
the  compass  deviations  in  Sir  James  Ross's  voyage  (1839- 
43).  The  first  explanation  of  the  disturbance  of  tho  com- 
pass produced  by  iron  ships  was  given  bv  Prof,  (now  Sir) 
G.  B.  Airy  in  1838  (Phil.  Trans.,  1839),"  with  whom  tho 
methods  then  introduced,  and  still  in  use,  for  the  mechan- 
ical correction  of  the  compass  originated.  Other  commu- 
nications by  the  present  astronomer-royal  are  contained  in 
Colburn's  U.  S.  Journal  (1840),  in  the  Phil.  Trans.  Roy, 
Soc,  (1850),  in  the  Trans,  lust.  iVav.  Arch.  (1800  and  1862). 
About  18oo  the  subject  of  sub-permanent  magnetism,  and 
its  connection  with  the  direction  of  iron  ships  when  build- 
ing, was  investigated  by  the  Liverpool  committee  of  mer- 
chants, W,  W.  Run  dell,  secretary;  the  committee's  first 
report  appeared  in  lSoo,  and  others  in  subsequent  years. 
In  1859,  Mr,  Frederick  J.  Evans,  R.  N.,  communicated  a 
paper  on  the  magnetism  of  ships  in  the  Journal  of  the 
United  Service  Institution,  and  a  second  on  the  same  sub- 
ject in  1800,  in  the  Phil.  Trans.  Rot/.  Soc.  The  Phil. 
Trans,  of  1861  contain  a  paper  on  compass  deviations  by 
Messrs.  Smith  and  Evans;  the  mathematical  formulae  re- 
lating to  the  subject  were  elaborately  discussed  and  pub- 
lished by  Mr.  Archibald  Smith  in  lsi',2,  in  the  Trans.  Inst, 
Nov.  Arch.  The  Phil.  Trans,  of  1805  contain  a  paper  by 
these  authors  on  the  character  of  armor  plated  ships.  In 
1802  appeared  the  first  edition  of  the  Admiralty  Manual 
for  the  Deviation  of  the  Compass,  by  P.  -1.  Evans,  staff- 
captain  R.  N.,  and  Archibald  Smith.  M.  A.,  the  standard 
work  already  referred  to  above  (3d  cd.  1869).  Capt.  Evans 
also  published  in  1870  an  Elementary  Manual  for  tin-  devi- 
ation of  the  Compass  in  Iron  Ships.  An  excellent  collec- 
tion of  the  most  important  memoirs  noticed  above,  enti- 
tled -4  Series  of  Papers  from  tin?  Transactions  of  Foreign 
Societies  by  Poisson,  <7.  B.  Airyt  .1.  Smith,  F.J.  Evans,  IV*. 
W,  Rundell,  with  other  papers  and  documents,  was  pub- 
lished by  the  bureau  of  navigation,  by  order  of  the  secre- 
tary of  the  navy,  under  the  direction  of  Commodore  4'.  \. 
Jenkins,  U.  S.  X.  (edited  bv  Mr.  B.  F.  (ircen),  in  2  vols. 
(Washington,   1867  and  1869).  C.  A.  SCHOTT. 

Ship-Worm,    See  Teredo. 

Shipwrecks*     See  Wrecks. 

Shims  (ALEXANDER  Eakin).  h.  in  Philadelphia  Aug. 
111.  1812  |  graduated  at  the  XJ.^.  Military  Academy  in  1833, 
Mid  entered  the  service  as  brevet  second  lieuteuanl  of  ar- 
tillery, sen  ing  in  garrison  until  L846,  except  while  at  the 
.Military  Academy  (  L839-43)  as  professor  of  mathematics. 
lie  was  in  the  West  in  1846  in  charge  of  subsistence  of  the 
volunteers  for  the  Mexican  war:  was  appointed  emninis 
sary  of  subsistence,  with  tho  rank  of  captain.  Mar.,  1SI7: 
assistant  to  the  commissary  general  in  Washington  1847- 
03,  when  he  was  appointed  colonel  and   assistant  commis- 
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Bnry- general.  Tn  1874  he  became  commissary- general, 
with  the  rank  of  brigadier  general.  He  was  brevetted 
brigadier  and  major  general  in  1S65  for  faithful,  meri- 
torious, an  1  distinguishe  1  services  in  his  department.  D. 
at  Washing!  m,  D.  i'..  Apr.  1 !.  1875. 

Shiraz.    See  Sheeraz. 

Shire.    See  Copnty. 

Shire',  river  of  South-eastern  Africa,  issues  from  the 
in  hit.  14°  28'  S„  and  flows  through  many 
rapids  and  cataracts  from  the  elevated  plateau  of  the  inte- 
rior into  the  Hat  enastland,  where  it  forms  a  broad,  calm 
stream,  navigable  for  the  largest  vessels,  and  joins  the  Zain- 
Shnpanga. 

Shire'mantown,  p. -v..  Lower  Allen  tp.,  Cumberland 
CO.,  Pa.,  OB  Cumberland  Valley  R.  R. 

Shir'land,  p. -v.  and  tp.,  Winnebago  co.,  111.,  on  West- 
ern Union  R.  R.    P.  559. 

Shir'lev,  p. -v.,  Funk's  drove  tp.,  McLean  co.,  111.,  on 
Chicago  and  Alton  R.  R.     P.  163. 

Shirley,  tp..  Cloud  co.,  Kan.     P.  0.17. 

Shirley,  p. -v.  and  tp.,  Piscataquis  co..  Me.     P.  206. 

Shirley,  p. -v.  and  tp.,  Middlesex  co.,  Mass.,  on  Nashua 
River  and  on  Fitchbnrg  R.  R.,  is  a  thriving  manufacturing 
town,  having  4  cotton  and  2  paper  mills,  4  churches,  9 
public  schools,  and  a  Shaker  village.     P.  1451. 

Shirley,  tp.,  Huntingdon  co.,  Pa.     P.  1633. 

Shirley  (Jakes),  b.  in  London  about  1594;  educated  at 
Merchant  Taylors'  School,  St.  John's  College,  Oxford,  and 
Catharine  Hall,  Cambridge;  took  orders  in  the  Church  of 
England,  and  obtained  a  curacy  in  Hertfordshire,  but  soon 
vacated  it  by  becoming  a  Roman  Catholic  :  taught  for  some 
time  a  grammar  school  at  St.  Alban's,  but,  being  unsuc- 
cessful, became  a  dramatic  writer  in  London  ;  had  produced 
33  plays  before  the  Great  Rebellion,  in  which  he  fought  on 
the  royalist  side:  founded  a  classical  academy  at  White 
Friars,  and  wrote  several  grammatical  treatises.  D.  in  Lon- 
don Oct.  29,  1666,  from  exposure  consequent  upon  the  great 
fire  of  that  year.  His  Dramatic  Works  and  Poems  (6  vols., 
1833)  were  first  edited  by  (iiftord  and  Dyce. 

Shirley  (Walter  Waddingtox),  D.  D.,  b.  in  England 
July  21.  IS2S;  was  only  son  of  Dr.  W.  A.  Shirley,  bishop 
of  Bodor  and  Man  ;  was  educated  at  Rugby  School  and  at 
University  College,  Oxford,  graduating  with  high  honors 
in  1*51  from  Wadham  College,  where  lie  had  obtained  a 
scholarship,  and  where  he  was  subsequently  fellow  and 
tutor;  took  orders  in  the  Church  of  England  ;  was  a  bril- 
liant and  thorough  historical  scholar  and  an  able  preacher 
and  lecturer:  edited,  with  learned  prefaces  and  notes,  for 
the  master  of  the  rolls,  the  Fasciculi  /Cizaniorum  Magistri 
Jbhannis  Wyclif  (lf}i>B)  and  Letters  Illustrative  of  the  Reign 
of  Henry  III.  |  1863),  both  works  of  great  interest  for  students 
of  early  English  history;  issued  in  1865  a  Catalogue  of 
Wickliffe's  Writings,  giving  an  account  of  all  the  numerous 
MSS.  of  that  Reformer  known  to  exist  in  public  or  private 
collections;  became  select  preacher  to  the  university  1862, 
and  was  the  successor  of  his  friend.  Dean  A.  P.  Stanlev.  as 
professor  of  ecclesiastical  history  at  Oxford  (1*64),  and  also 
as  canon  of  Christ  Church.     D."  at  Oxford  Nov.  20,  1866. 

Shirley  (William),  b.  at  Preston,  Sussex.  England,  in 
1693;  became  a  lawyer;  settled  at  Boston,  Mass.,  1734; 
was  commissioner  for  fixing  the  boundary-line  between 
Massachusetts  and  Rhode  Island;  was  royal  governor  of 
Massachusetts  1741-45;  planned  the  successful  expedition 
against  Cape  Breton  1745;  was  in  England  1745-53;  re- 
turned to  Massachusetts  as  governor  in  the  latter  vear; 
treated  with  the  Eastern  Indians  1754;  explored  Kennebec 
River,  erecting  there  several  forts;  was  commander-in- 
chief  of  the  forces  in  British  North  America  at  the  out- 
break of  the  French  war.  1755:  planned  the  expedition  of 
Pridcaux  against  Niagara,  and  proceeded  himself  as  far  as 
Oswego;  was  appointed  lieutenant-general  1759;  became 
afterward  governor  of  the  Bahama  Islands,  but  returned  to 
Massachusetts,  where  he  built  a  fine  residence  at  Roxbury. 
D.  there  Mar.  4,  1771.  Author  of  Electro,  a  tragedy:  The 
Birth  of  If'  rcules,  a  masque;  A  Letter  to  the  Duke  of  New- 
castle, with  a  Journal  of  the  Siege  of  Louisburg  (1745),  and 
The  Conduct  of  Gen.  William  Shirley  briefly  Stated  (1758). 
—His  son  William,  an  officer  in  tlie  army,  was  killed  at 
Braddock's  defeat,  1755.— His  son.  Sir  Thomas,  became  a 
major-general  in  the  British  army,  was  created  a  baronet 
1786.  was  governor  of  the  Leeward  Islands.    D.  Mar.,  1800. 

Shir'leysburg,  p.-b.,  Shirley  tp.,  Huntingdon  co.,  Pa. 
P.  329. 

Shir'wa,  lake  of  South-eastern  Africa,  30  miles  S.  E. 
of  the  Lake  of  Nyassa.  is  60  miles  long,  from  10  to  23  miles 
broad,  and  surrounded  with  well-wooded  mountains  2400 
feet  high.     It  swarms  with  crocodiles  and  rhinoceroses. 


Shis'dra,  town  of  Russia,  government  of  Kaluga,  on  a 
river  of  the  same  name,  an  affluent  of  the  Oka,  has  manu- 
factures of  cloth,  glass,  iron  goods,  and  leather.  P.  10,083. 
Shi  'slink,  the  name  of  several  monarchs  of  the  twenty- 
second  Egyptian  dynasty,  called  by  the  Egyptians  Sh'a- 
ehanga}  by  the  Hebrew  BSkishagtttnd  by  the  Greeks  Sowakim, 
the  most  remarkable  of  whom  was  Shishak  I.  There  is 
great  difficulty  in  tracing  the  succession  of  Shishak  from 
some  monarch  of  the  twenty-first  dynasty,  apparently  one 
named  Namrut  or  Nimrod,  a  priest,  to  whom  he  instituted 
a  priesthood  in  the  temple  of  Abydos.  Certainly  of  Shemi- 
tic  origin,  and  apparently  also  a  chief  of  the  Libyan  Maxves. 
Shishak  united  Egypt  under  one  government,  but  was  un- 
able to  subdue  the  Ethiopian  rulers  established  at  Napata. 
Ha  lad  and  Jeroboam  found  an  asylum  at  his  court,  and 
five  years  after  the  schism  of  the  tribes  he  overran  Judah 
(b.c.  962).  and  went  up  to  Jerusalem,  from  which  he  took  as 
spoil  the  treasures  of  the  temple  and  the  palace  in  the  sixth 
year  of  Rehoboam.  In  this  expedition  Shishak  had  1200 
chariots  and  60,000  horsemen,  besides  a  large  army  of 
Libyans  and  Ethiopians.  He  is  supposed  for  this  siege  to 
have  marched  in  three  columns,  and  to  have  overrun  not 
only  Judaea,  but  also  part  of  Idumica  and  the  country  of 
the  Philistines.  At  that  part  of  the  temple  of  Karnak  called 
the  Portico  of  the  Bubastites,  Shishak  has  inscribed  the 
names  of  130  cities  occupied  or  captured,  and  amongst 
them  are  Rabbith.  Thaanach,  Sunera,  Rehob,  Hapharaim, 
Adoraim,  Mahanaim,  Gibeon,  Bethhoron,  Kedemoth,  Aja- 
lon.  Megiddo,  and  Jerusalem,  called  Jehuda  Maluk.  The 
highest  regnal  year  of  his  reign  is  the  twenty-first,  the  same 
as  that  given  by  Manetho.  His  conquests  in  Asia  appear 
to  have  been  quite  ephemeral. — Shishak  II.  was  an  obscure 
monarch,  of  whose  reign  no  particulars  are  known,  and  was 
the  fourth  successor  of  Shishak  I. — Shishak  I II.,  an  equally 
inglorious  monarch,  appears,  from  a  tablet  found  in  the 
Serapenm  at  Memphis,  to  have  reigned  fifty-one  years  at 
least ;  and  Shishak  IV.,  the  last  king  of  the  twenty-second 
or  Bubastite  dynasty,  is  only  known  for  an  insignificant 
reign  of  thirty-seven  years.  S.  Biuch. 

Shit'tim.  (1)  Wood  of  the  shittah  tree,  repeatedly 
mentioned  in  Exodus  as  the  timber  principally  employed 
in  building  the  tabernacle.  It  has  been  identified  with  the 
Acacia  seyal,  which  abounds  in  the  Sinaitic  peninsula.  The 
wood  is  light,  but  close-grained  and  enduring,  of  a  fine 
orange-brown  color.  Its  leaves  are  small,  and  in  spring  it 
is  covered  with  tufts  of  yellow  blossoms.  It  yields  the 
gum-arabic  of  commerce.  (2)  A  fertile  plain,  so  called 
from  its  acacia-groves,  just  opposite  Jericho,  in  which  the 
Israelites  were  encamped  before  crossing  the  Jordan. 

R.  D.  Hitchcock. 
Shoa.     See  Abyssinia. 
Shoal,  tp.,  Clinton  co.,  Mo.     P.  2475. 
Shoal  Creek,  tp.,  Johnson  co.,  Ark.     P.  1355. 
Shoal  Creek,  tp.,  Barry  co..  Mo.     P.  1686. 
Shoal  Creek,  tp.,  Newton  co..  Mo.     P.  763. 
Shoal  Creek,  tp.,  Cherokee  co.,  N.  C.     P.  1332. 
ShoalTord,  tp.,  Limestone  co.,  Ala.     P.  1536. 
Shoals,  p. -v..  Martin  co.,  Ind.,  on   Ohio   and    Missis- 
sippi  R.  R.,  equidistant  from   Cincinnati   and   St.  Louis, 
has  3  churches,  an  academy,  1  newspaper,  a  blast  furnace, 
an  axe  factory,  a  flouring-mill,  3  hotels,  3  saw-mills,  and 
a  pottery.     Business,  farming  and  grazing.     P.  513. 

Henry  A.  Reed,  En.  "Martin  Co.  Herald." 
Shoals,  Isles  of.  See  Isles  of  Shoals. 
Shoc'co,  tp.,  Warren  co.,  X.  C.  P.  1637. 
Shock  [0.  H.  Ger.  Scoc],  sudden  vital  depression,  the 
peculiar  effect  upon  the  animal  system  produced  by  violent 
injuries  or  violent  mental  emotions.  It  is  especially  a  sur- 
gical term.  Following  serious  accidents,  the  crushing  of  a 
limb  by  a  railroad  injury  or  its  removal  by  a  cannon-ball, 
extensive  superficial  burns,  extensive  surgical  procedures, 
as  amputations  or  ovariotomy,  and  as  the  result  of  blows 
over  important  organs,  concussion  of  the  brain,  a  kick  or 
sudden  blow  in  the  region  of  the  stomach  over  the  solar 
plexus, — a  powerful  impression  is  made  on  the  nerve-centres 
proportionate  to  the  extent  of  the  superficial  or  peripheral 
nerve-irritation.  Every  sensation  conveyed,  in  the  state 
of  health,  from  the  surface  to  the  nerve-centres,  and  recog- 
nized by  the  brain,  whether  as  sensation  of  simple  touch, 
of  pain,  or  a  special  sense,  as  taste  or  smell,  involves  the 
functional  activity  and  wear  of  the  ganglionic  or  nerve- 
cells.  A  violent  impression  upon  many  superficial  nerves 
involves  sudden  and  violent  action  in  the  ganglionic  cen- 
tres. When  the  surface  impression  is  extreme,  the  functional 
activity  of  the  brain  and  other  central  ganglia  is  disturbed, 
or  may  be  temporarily  or  permanently  suspended.  The 
vital  phenomena  of  the  body — consciousness,  respiration, 
heart-action,  capillary  circulation — are  depressed  in  pro- 
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portion  to  the  shock  received  by  the  nerve-centres.  The 
symptoms  of  shock  are  extreme  pallor  and  coolness  of  the 
face  and  surface  of  the  body,  a  small,  feeble,  slow  pulse,  in- 
frequent and  often  irregular  respiration  ;  if  conscious,  the 
mind  feeble;  often  unconscious,  or  deep  coma  with  relaxation 
of  the  muscles.  In  special  cases,  delirium,  hiccough,  con- 
vulsions are  present.  The  circulation  and  respiration  may 
be  so  depressed  that  death  is  immediate,  or  speedily  en- 
sues unless  reaction  is  artificially  hastened.  Sensation  of 
pain  is  annulled  :  in  the  gravest  injury,  as  the  laceration  and 
removal  of  a  limb  by  a  cannon-ball,  there  may  be  no  pain  and 
no  loss  of  blood  during  the  period  of  shock;  the  period  of 
shock,  if  survived,  is  followed  by  reaction,  a  resumption 
of  ganglionic  or  central  nerve-power,  and  revival  of  the  de- 
pendent functions;  extreme  loss  of  blood  is  a  prominent 
cause  of  shock,  producing  sudden  anaemia,  inanition,  and 
disturbed  action  of  nerve-centres.  The  depressing  after- 
effect of  the  inhalation  of  chloroform  and  ether,  and  of  al- 
coholic excess,  is  sometimes  spoken  of  as  shock,  but  with 
doubtful  propriety.  The  influence  of  great  mental  excite- 
ment or  depression  in  causing  shock  is  undoubted.  The 
sight  of  blood  causes  many  to  faint.  Fright,  terror,  sudden 
sorrow  have  caused  the  hair  to  turn  white  in  a  night — have 
produced  delirium,  convulsions,  incurable  epilepsy,  demen- 
tia, permanent  nervous  prostration,  and  death.  No  satis- 
factory lesion  or  organic  change  has  been  found  to  explain 
shock,  as  when  autopsies  have  been  performed  following 
sudden  death  by  lightning  or  blows  over  the  solar  plexus. 
The  treatment  of  shock  is  to  be  directed  to  the  immediate 
development  of  reaction.  The  sinking  pulse  must  be  ral- 
lied by  ammonia  and  alcohol,  by  stimulating  enemata,  heat 
to  the  extremities  and  surface.  Counter-irritants  to  the  ex- 
tremities, epigastrium,  and  occiput  aid  to  equalize  capil- 
lary circulation.  The  galvano-electric  poles  to  the  region 
of  the  medulla  and  diaphragm  may  facilitate  respiration. 
In  mild  cases  of  shock  external  warmth,  a  little  diffusible 
stimulant,  and  rest  are  all  that  is  required. 
E.  Darwin  Hudson,  Jr.    Revised  by  Willard  Parker. 

Shod'dy  [originally,  the  wool  that  was  xhed  or  wasted 
in  carding  and  spinning],  in  a  strict  sense,  a  fibre  made  by 
tearing  in  pieces  in  a  suitable  mill  rags  of  worsted  or 
combed-wool  goods.  The  corresponding  fibre  of  carded- 
wool  rags  is  called  mungo.  But  more  frequently  both 
kinds  arc  classed  together  as  shoddy  or ''devil's  dust." 
Notwithstanding  all  the  hard  words  which  have  been  used 
against  shoddy  goods,  there  is  no  doubt  that  there  has  been 
much  good  accomplished  by  the  shoddy  manufacture.  Some 
classes  of  useful  goods  cannot  be  profitably  made  without 
shoddy  ;  and  if  used  in  reasonable  proportion  its  presence 
cannot  be  detected,  and  the  wear  of  the  goods  is  not  much 
diminished.  None  but  the  very  best  sorts  of  woollen  goods 
arc  perfectly  free  from  shoddy. 

Shoe  [Ang.-Sax.  sc6h~\,  in  general,  any  covering  to  pro- 
tect the  foot  (with  the  exception  of  hosiery)  of  which 
warmth  is  the  special  purpose.  If  the  shoo  consists  mainly 
of  a  sole,  it  is  called  a  sandal  or  slipper;  if  it  also  has  apart 
coming  up  and  covering  a  portion  of  the  leg,  it  is  called  a 
boot.  The  earliest  form  of  the  shoe  was  the  simple  sandal, 
which  was  secured  to  the  foot  by  thongs,  and  often  by  a 
button,  coming  between  the  first  and  second  toes.  Almost 
every  material  has  been  used  for  the  construction  of  shoes ; 
the  skins  of  animals,  tanned  or  untanned,  more  frequently 
than  any  other.  In  some  parts  of  Europe  wooden  shoes,  or 
unbntHy  are  very  common  among  the  poorer  classes.  In 
Japan  sandals  of  straw  are  usually  worn  by  the  common 
people ;  and  in  South  America  we  find  them  made  of  plaited 
thongs  of  hemp.  There  have  been  great  changes  in  the 
forms  of  shoes  as  worn  indifferent  countries  and  at  different 
periods  among  civilized  nations.  The  early  Greeks  usually 
went  barefoot,  or  confined  themselves  to  simple  sandals, 
which  in  time  came  to  be  highly  ornamented.  The  early 
shoes  of  the  Romans  were  buskins,  not  very  dissimilar  to 
the  moccasins  of  the  American  Indians;  thick  soles,  some- 
times of  metal,  were  a  later  invention.  In  time  they  grew 
into  shoes,  or  even  boots,  sometimes  covering  the  entire 
leg.  In  Europe,  during  the  Middle  Ages,  shoes  often  as- 
sumed fantastic  fashions.  At  one  time  they  had  pointed 
toes  two  feet  long,  which  were  often  brought  up  and  tied 
to  the  kneo;  and  not  unfrequcntly  a  man  of  fashion  would 
wear  them  of  different  colors,  as  a  red  one  on  one  foot  and 
a  yollow  one  on  the  other.  Tn  the  sixteenth  century  top- 
boots,  or  "  trunk-hose,"  familiar  to  us  on  the  stage,  were 
the  vogue  among  persons  of  quality.  The  tops  of  these 
wero  not  unfrequcntly  ornamented  with  lace.  Long  after 
pantaloons  had  superseded  breeches, the  boot-legs  were  worn 
outside,  and  consequently  were  very  large.  For  in  Mid- 
years thcro  has  been  very  little  change  in  the  general  form 
of  tho  covering  for  the  foot  nsworn  bycither  sex;  the  main 
variations  being  in  the  height  of  the  heel  and  the  shape  of 
tho  too,  whether  pointed,   round,  or   square.     With  us  a 


boot  or  shoe  consists  essentially  of  two  parts — the  sole, 
almost  universally  of  thick  leather,  and  the  Upper,  usually 
of  a  softer  leather,  but  not  unfrequentiy  of  cloth  of  some 
kind — for  females  often  of  satin.  These  parts  are  attached 
to  each  other  in  various  ways,  usually  by  sewing  or  peg- 
ging. Until  quite  recently  a  boot  or  shoe  was  made  through- 
out by  a  single  person  ;  at  present  there  are  several  per- 
sons, each  performing  only  a  single  part  of  the  work,  a  con- 
siderable portion  of  which  is  done  by  ingenious  machinery. 
Indeed,  in  no  single  trade  is  there  a  more  perfect  division 
of  labor  or  a  greater  adaptation  of  machinery.  Until  within 
a  few  years  pegged  boots  and  shoes  were  confined  to  the 
coarsest  and  cheapest  kinds  of  article.-,  but  now  immense 
quantities  of  fine  pegged  work  are  produced.  This  is 
owing  mainly  to  the  pegging-machine,  invented  about 
1851  by  A.  C.  Gallahue,  subsequently  much  improved  by 
E.  Townsend  and  B.  F.  Sturtevant  of  Boston,  of  which 
there  were  two  or  three  years  since  about  1700  in  operation 
in  the  U.  S.,  each  one  of  which  will  peg  two  pairs  of 
women's  shoes  in  a  minute,  putting  in  as  many  rows  as 
may  be  required.  The  machine  cuts  its  own  pegs  as  it 
works,  from  ribbon-like  strips  of  white  birch,  which  it  re- 
ceives in  rolls  of  75  to  100  feet.  In  this  country  alone  1000 
cords  of  birch  are  annually  fashioned  into  shoe-pegs.  Quite 
as  important  is  the  machine  for  sewing  soles,  improved  by 
Gordon  McKay.  One  of  these  in  the  hands  of  a  good  ope- 
rator will  easily  sew  on  the  soles  of  800  pairs  of  women's 
shoes  in  ten  hours.  Of  this  machine  there  were  in  use  in 
1874  about  1200  in  the  U.  S.,  400  in  England,  and  100  on 
the  continent  of  Europe.  The  patentees  receive  a  royalty 
of  from  one  to  three  cents  a  pair,  and  their  income  from 
this  source  for  the  years  1870-74  averaged  $500,000  a  year. 
This  machine  sews  clear  through  the  outsole,  insole,  and 
upper,  attaching  tho  sole  to  the  upper.  All  shoes  not  so 
attached  are  technically  known  as  "turns,"  the  sole  being 
fastened  to  the  upper  inside  out,  which  is  then  turned,  and 
lasted,  and  finished,  partially  by  hand.  There  are,  how- 
ever, sole-sewing  machines  which  produce  "turns,"  and 
even  almost  perfect  imitations  of  work  done  wholly  by 
hand.  By  far  tho  greater  part  of  the  boots  and  shoes  used 
in  this  country  are  made  in  large  establishments,  much  of 
it,  especially  the  finer  kinds,  in  New  York,  Philadelphia, 
Baltimore,  and  other  large  cities,  but  more  in  several  towns 
in  Massachusetts,  Maine,  and  New  Hampshire.  Lynn, 
Mass.,  is  the  greatest  seat  of  the  manufacture,  the  product 
in  1S74  amounting  to  11,000,000  pairs,  mostly  for  women 
and  children,  valued  at  about  $14,000,000,  and  employing 
10,000  of  its  2S.000  inhabitants.  Among  other  large  seats 
of  this  manufacture  are  Haverhill,  Marblehead,  Worcester, 
Braintree,  and  Dan  vers  in  Massachusetts;  Portland,  Au- 
gusta, and  Lewiston  in  Maine;  Dover  and  Farmington  in 
New  Hampshire.  Boston  is  the  seat  of  the  principal  whole- 
sale shoe-trade,  it  being  estimated  that  from  here  55,000,000 
pairs  were  shipped  in  1S74,  valued  at  about  $02,000,000; 
the  entire  prodnrtitm  of  the  shoe  town.-;  of  \e\i  England 
being  fully  $100,000,000  per  annum,  the  consumption  being 
almost  wholly  confined  to  the  U.  S.,  the  value  of  the  exports 
in  1874  being  not  quite  $450,000.  The  imports  are  insig- 
nificant, those  entering  the  port  of  New  York  in  that  year 
being  valued  at  only  $41,270.  A.  H.  Guernsey. 

Shoeburyness.     See  Appendix. 

Shoe  Heel,  p. -v.  and  tp.,  Robeson  co.,  N.  C.     P.  460. 

Shoeing  of  Horses.   See  Farriery,  by  M.  <\  Weld. 

Shoe'makertOWIi,  p. -v..  Cheltenham  tp.,  Montgom- 
ery eo.,  Pa.,  on  North  Pennsylvania  R.  R. 

Shohola,  p.-v.  and  tp..  Pike  co..  Pa.,  on  Delaware 
River  and  on  Erie  R.  R.     P.  720. 

Shoko'kon,  v.,  Honey  Creek  tp.,  Henderson  co.,  111., 
on  Mississippi  River.     P.  79. 

Shomer,  or  Jebel  Shorn  er,  a  part  of  Arabia,  bounded 
N.  by  the  Syrian  desert,  N.  E.  by  Irak-Arahee,  S.  by  the 
Wahabee  sultanate,  ami  \V.  by  Turkish  Arabia,  in  tho  be- 
ginning of  this  century  was  under  the  authority  of  the 
Wahabees,  but  forms  now  an  independent  sultanate.  Its 
population  is  estimated  at  about  500,000;  the  capital  is 
Havel.  Good  crops  of  corn  and  fruit  are  raised  by  means 
of  artificial  irrigation.  Dates,  cotton,  horses,  mules,  and 
asses  are  exported.  A  considerable  trade  is  carried  on  be- 
tween Havel  and  Medina. 

Shoom'la,  or  Schiimla.  town  of  European  Turkey, 
eyolet  of  Silistria,  on  a  fertile  plain  surrounded  on  tho 
three  sides  with  inaccessible  spurs  of  the  Balkan,  which, 
together  with  its  artificial  fortifications,  make  it  a  fortress 
of  tho  first  rank.  It  contains  large  barracks,  hospitals. 
magazines,  and  military  storehouses,  and  besides  its  im- 
portance us  a  military  point,  it  has  extensive  manufactures 
of  silk,  leather,  tin  and  copper  ware,  and  ready-made  cloth- 
ing.    P.  20,000. 

Shoo'sha,  town  of  Asiatic  Russia,  capital  of  the  dis- 
trict of   Karabagh,   Caucasia,   is  an    almost   impregnable 
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fortress  on  a  commanding  height  whose  three  sides  are 
wholly  inaccessible.  The  winters  are  very  cold  here,  and 
the  summers  very  hot  The  silk  cultivation  of  the  place 
is  quite  important.     P.  15,000. 

Shoos'ter,  or  Schuster,  town  of  Persia,  province  of 
Khooiistan,  on  the  Karoon,  in  lat.  :\2°  X..  Ion.  W°  E..  is 
fortified,  and  it.-1  streets,  though  narrow  and  dirty,  are  lined 
wiili  elegant  houses,  but  large  parts  of  the  city  are  in  ruins 
an  1  uninhabited  since  tile  plague  and  the  inundation  which 
,i  this  century  successively  visited  the  city.    P.  about 

Shooting  Creek,  p.-v.  and  tp.,  Clayco.,N.  C.  P.  423. 

Shooting  Stars.  Sec  Meteor,  by  Prof.  Hubert  A. 
Newton,  LL.D. 

Shore  (  Jane),  b.  in  London,  England,  about  1445  :  mar- 
ried a  rich  London  goldsmith  named  Matthew  or  William 
Shore;  became  mistress  of  King  Edward  IV.  about  1470, 
and  of  Lord  Hastings  after  the  death  of  the  former,  14^, 
and  was  accused  of  witchcraft  as  an  accomplice  of  Hast-  ; 
ings  who  was  beheade  I  tor  that  pretended  crime,  though  I 
the  real  reason  for  the  proceedings  against  them  was  their 
known  partiality  to  the  cause  of  the  young  princes.  Jane 
Shore  was  charged  by  King  Richard  III.  with  having 
withered  his  arm  by  her  arts  of  sorcery ;  was  committed  to 
the  Tower  and  her  property  confiscated  ;  was  never  brought 
to  trial,  but  was  compelled  by  the  bishop  of  London  to  do 
public  penance  for  impiety  and  adultery.  The  king's  so- 
licitor, Thomas  Lynom,  desired  to  marry  her  after  the  death 
of  Hastings,  but  was  prevented  by  Richard.  She  survived 
until  after  the  accession  of  Henry  VIII..  and  popular  legend 
represented  her  as  having  died  of  hunger  in  a  ditch — a  ver- 
sion which  long  retained  currency  through  the  famous  drama 
of  Rowe  bearing  her  name;  but  the  legend  was  probably 
derived  from  the  name  of  a  London  locality  still  called 
Shoreditch.  Sir  Thomas  More  bears  emphatic  testimony 
to  her  beauty,  kindliness,  and  wit. 

Shore  (Sir  John).     See  Teign'mouth,  Baron. 

Shore'ham,  p.-v.  and  tp.,  Addison  co.,  Vt.,  on  Lake 
Champlain  and  on  Central  Vermont  R.  R.     P.  1225. 

Short  (CHARLES),  LL.D.,  b.  at  Haverhill,  Mass.,  1821  ; 
received  his  early  education  at  Bradford  Academy  and 
Phillips  Andover  Academy  :  graduated  with  high  honors  at 
Harvard  College  in  1846  ;  in  1847  was  first  assistant  master 
in  Phillips  Academy  ;  master  of  the  Public  Classical  School 
in  Roxbury,  Mass.,  1*47-53,  and  of  a  private  classical 
school  in  Philadelphia  1853-63  ;  president  of  Kenyon  Col- 
lege. 0.,  and  professor  of  intellectual  and  moral  philosophy 
L863-67.  On  the  death  of  Dr.  Anthon,  professor  of  Greek 
in  Columbia  College,  New  York,  Dr.  Henry  Drisler  was 
transferred  to  the  Greek  chair,  and  Dr.  Short  succeeded 
Dr.  Drisler  as  professor  of  Latin  in  1868.  He  has  edited, 
with  additions.  Advanced  Latin  Exercises  in  Schmitz  and  J 
Zuinpt's  Latin  scries :  revised  Mitchell's  New  Ancient 
Geography  ;  written  an  elaborate  essay  on  the  Order  of 
Words  i"  Greek,  prefixed  to  Dr.  Drisler's  edition  of  Yonge's 
English-Greek  Lexicon  :  and  is  now  (1876)  engaged  in  a 
revision  of  Andrews*  Frcund's  Latin  Dictionary.  He  has 
contributed  many  articles,  mostly  critical,  to  reviews  and 
other  periodicals,  chiefly  to  the  Bibliotheea  Sacra.  He  is 
a  director  of  the  American  Oriental  Society  and  a  member 
of  other  learned  bodies,  and  has  been  from  the  outset  a 
member  of  the  American  committee  co-operating  with  the 
British  committee  in  the  revision  of  the  English  Bible. 

Short  (Charles  W.),  M.  D.,  b.  in  Kentucky  Oct.  6. 
1794;  graduated  in  the  University  of  Pennsylvania  about 
1815:  in  1825  was  elected  professor  in  Transylvania  Uni- 
versity, Lexington,  Ky.,  and  in  1838  removed  to  Louisville, 
and  was  aae  iciated  with  Drake  and  Caldwell  in  the  uni- 
versity of  that  city  until  1849,  when  he  retired,  and  de- 
voted himself  to  the  preservation  of  plants  and  flowers  : 
contributed  several  articles  to  the  medical  journals  of  his 
day.     I),  in  Louisville  Mar.  7,  1863.  Paul  F.  Eve. 

Short  (William),  b.  at  Spring  Garden,  Va.,  Sept.  30, 
1759;  studied  at  William  and  Mary  College;  was  at  an 
early  age  a  member  of  the  executive  council  of  Virginia; 
accompanied  Thomas  Jefferson  on  his  embassy  to  France 
as  secretary  of  legation  1784;  was  appointed  charge 
d'affaires  to  France  by  Washington  1789  (being  the  first 
commission  signed  by  him  as  President),  and  was  subse- 
quently minister  to  the  Netherlands  and  to  Spain.  D.  at 
Philadelphia,  Pa.,  Dec.  5,  1849.  Several  of  his  published 
state  papers  display  great  ability,  especially  those  upon 
the  boundaries  of  the  V .  S.  with  Florida  and  Louisiana. 
Short  Creek,  p.-v.  and  tp.,  Harrison  co.,  0.  P.  1799. 
Shorter  (John-  Gill),  b.  in  Jasper  en.,  (la.,  in  ISIS ; 
graduated  at  the  University  of  Georgia  in  1837;  was  ad- 
mitted to  the  bar  L838;  became  a  circuit  solicitor  1S42: 
served  several  terms  in  the  State  senate:  was  a  circuit 
judge  1852-61 :  became  a  member  of  the  provisional  con- 


gress of  the  Confederate  States  L861,  and  was  governor  of 
Alabama  lSfil-03.     D.  at  Eufaula  May  20,  1S72. 

Shorthand  Writing.  See  Phonography  and  Stenog- 
raph v. 

Short-horns,  a  breed  of  cattle  externally  distinguished 
by  the  shortness  of  their  horns,  of  which  there  are  several 
clashes,  each  designated  from  the  region  in  which  it  origi- 
nated, usually  in  the  British  Islands,  though  some  of  them 
are  from  Holland  and  other  parts  of  Europe.  Bulls  and 
cows  of  this  breed  have  been  largely  imported  for  im- 
proving our  native  stock.  Prominent  among  the  short- 
horns are  the  Durham  breed,  characterized  by  the  square- 
ness of  the  body,  which,  when  the  head  and  legs  are  re- 
nin \  r.l,    prr-rlil.  -     tllr     Infill    <'['   II     f  < '< '  t  II 1 1  gle,    1 1  ;l.  \   1 1 1  -    li"     I  Ml  tl  1 1  ft  1 

space,  and  furnishing  much  solid  meat  with  little  offal;  for 
beef  they  are  unrivalled,  and  are  fair  milkers,  but  for  this 
purpose  Mr.  Solon  Robinson,  a  good  authority,  gives  the 
preference  to  the  Devons.  The  Durhams  are  red,  roan, 
white,  or  a  mixture  of  these  colors.  The  Ayrshire  short- 
horns are  much  smaller  than  the  Durhams,  and  are  cele- 
brated at  home  and  here  for  their  milking  qualities.  Many 
good  dairy-farmers  are  of  the  opinion  that  these  will  give 
a  larger  return  of  milk  for  the  quantity  of  food  consumed 
than  any  other  breed.  They  are  usually  spotted  or  mottled 
in  red  and  white,  although  other  colors  are  sometimes  found. 
Smallest  of  all  the  short-horns  is  the  Alderney  breed,  which 
Mr.  Kobinson  considers  "the  best  of  all  where  only  a  few 
are  kept,  and  where  butter  is  the  principal  object,  since 
their  milk  is  the  richest  of  all  for  household  consumption, 
and  makes  the  most  and  the  best  butter."  Of  the  Devons 
there  are  two  varieties — the  North  and  the  South,  the  for- 
mer being  preferable  for  slaughter,  the  latter  for  the  dairy. 
(See  Cattle.) 

Short  Mountain,  tp.,  Franklin  eo..  Ark.     P.  375. 

Shorts'ville,  p.-v.,  Manchester  tp.,  Ontario  co..  X.  Y., 
on  Syracuse  and  Rochester  branch  of  New  York  Central 
R.  R. 

Sho'shone,  county  of  N.  Idaho,- adjoining  Montana, 
from  which  it  is  separated  by  Bitter  Root  range  of  the 
Rocky  Mountains,  on  the  N.  and  S.  forks  of  Clearwater 
River,  has  a  rugged  surface,  with  abundant  timber  and 
many  placer-mines  of  gold.  Cap.  Pierce  City.  Area,  about 
3500  sq.  m.    P.  T22,  of  whom  the  greater  part  were  Chinese. 

Shoshones,  or  Snakes,  a  family  of  North  American 
Indians  of  the  Californian  group,  inhabiting  a  wide  range 
of  territory  from  Idaho  southward  into  Utah,  and  from  the 
Sierra  Nevada  eastward  to  the  Rocky  Mountains.  They 
are  divided  into  Shoshones  proper  and  Utes  or  Utahs 
(which  see),  to  which  some  authorities  add,  on  the  evidence 
of  language,  the  Comanches  and  Moquis  of  New  Mexico 
and  Arizona,  the  Netelas  and  other  tribes  of  California. 
The  Shoshones  proper  include  the  Bannacks,  who  are  some- 
times classed  as  a  separate  tribe,  and  are  subdivided  into 
numerous  independent  bands,  of  which  the  most  important 
are  the  Koolsatikara  or  Buffalo-eaters  on  "Wind  River,  the 
Tookarika  or  Mountain-Sheep-eaters  on  Salmon  and  Snake 
rivers,  the  Shoshocos  or  White  Knives  (frequently  called 
Diggers)  of  Humboldt  River  and  the  Great  Salt  Lake 
basin,  the  latter  denomination  apparently  including  the 
Hokandikahs,  Yahooskins,  and  Wohlpapes.  These  names 
are  destitute  of  all  scientific  accuracy,  and  in  the  present 
state  of  knowledge  it  is  impossible  to  establish  any  reliable 
tribal  distinctions.  The  Shoshones  have  usually  been  peace- 
ably inclined,  but  have  several  times  come  into  collision 
with  the  white  settlers  and  suffered  severely,  several  bands 
having  been  nearly  exterminated.  Treaties  were  made  at 
Fort  Bridger  and  vicinity  in  1863,  1864,  and  1865  with  six 
large  bands,  and  in  1S67-68  attempts  were  made  to  gather 
thein  all  upon  the  Bannack  reservation  at  Fort  Hall.  Id., 
and  the  Shoshone  reservation  in  Wyoming.  Most  of  the 
southern  Shoshones  live  upon  roots  and  small  animals,  but 
the  northern  bands  obtain  a  comfortable  subsistence  from 
the  fisheries  of  the  Shoshone  River  and  by  hunting  larger 
game,  some  of  them  being  very  expert  with  the  bow,  and 
of  late  years  possessing  some  borses  and  firearms.  They 
are  very  fond  of  barter  and  of  personal  adornment,  are 
usually  dressed  in  buffalo  or  deer  skins,  live  in  skin  tents. 
are  fond  of  games  of  chance,  and  have  borrowed  from  the 
whites  as  a  favorite  amusement  the  game  of  "  poker."  The 
property  of  a  dead  warrior  is  buried  or  burned  with  him, 
the  favorite  wife  or  horse  having  formerly  been  killed  over 
the  corpse.  Few  efforts  at  their  conversion  or  education 
have  as  yet  been  made,  and  no  critical  study  of  their  lan- 
guage. The  entire  number  of  the  various  bands  is  esti- 
mated at  about  5000,  the  greater  part  being  in  Utah  and 
Nevada.  Porter  C.  Bliss. 

Shot.     Se2  Projectile,  by  J.  G.  Butler. 

Shoulder-joint.     See  Joint. 

Shoveller  Dnck.     See  Anas. 
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Showers  of  Fishes  are  recorded  ti>  have  fallen  from 
the  sky  in  numerous  instances.  Investigation  shows  that 
they  usually  take  place  near  large  bodies  of  water,  and 
there  can  be  no  doubt  that  in  all  well-authenticated  case 
of  the  kind  whirlwinds  and  storms  have  been  the  means 
In  which  they  have  been  lifted.  In  India,  fishes  of  three 
pounds  weight  arc  reported  as  having  fallen  from  the  sky. 
Aristotle,  .Fdian,  Cardan.  Dumeril,  and  Arago  are  quoted 
as  authorities  for  the  statement  that  frogs  and  toads  also 
sometimes  fall  from  the  clouds  in  the  same  way. 

Shrapnel.     See  Projectile,  by  J.  G.  Bottler. 

Shreve,  p. -v.,  Wayne  eo.,  0.,  on  Pittsburg  Fort  Wayne 
and  Chicago  1'..  It.,  fin  miles  S.  of  Cleveland,  contain <  3 
ohurches,  graded  public  schools,  I  newspaper,  2  flouring 
mi  I  2  planing  mills  several  manufactories,  and  2  hotels, 
p.  179.  James  N.  Brady.  En.  "Journal." 

Shreve  (Thomas  H.),  b.  at  Alexandria,  D.  <'..  in  L808  : 
settled  at  Cincinnati  as  a  merchant  1330  ;  became  one  of 
ill.  i  litors  of  the  Mirror  1834.  and  of  the  Louisi  illc  Jour- 
nal 1842.  D.  at  Louisville,  Ky.,  Dec.  23.  1853.  Author 
of  Drayton,  mi  American  Tide  (1S51),  and  of  many  poems 
which  appeared  in  periodicals. 

Shreve'port,  city,  cap.  of  Caddo  parish,  La.,  situated 
on  the  32d  degree  of  latitude,  and  on  the  W.  bank  of  Red 
liiv  er,  500  miles  from  its  mouth,  and  at  the  head  of  low-water 
navigation.  It  is  now  the  eastern  terminus  of  Texas  and 
Pacific  Railway,  and  also  the  terminus  of  the  projected 
roads  from  New  Orleans  and  Memphis,  Tenn.  It  has  1 0,000 
inhabitants,  and  is  the  second  commercial  city  in  the  State. 
It  was  incorporated  in  1S39.  Situated  in  the  very  heart  of 
the  finest  cotton-growing  region  inthcworld.it  bus  become 
one  of  the  most  important  cotton-markets  in  the  South- 
west, shipping  annually  from  110,000  to  125.000  bales,  de- 
pendent upon  the  cotton  crop.  Having  very  few  manufac- 
tories, its  population  falls  far  short  of  the  extent  of  its  trade. 
A  large  portion  of  the  cotton  is  sold  to  Eastern  and  Euro- 
pean spinners'  agents,  who  ship  on  through  bills  to  Liver- 
pool or  to  tic  Eastern  manufacturers.  There  are  2  fine  cot- 
ton-compresses in  the  place.  There  are  3  miles  of  street 
railway.  7  churches  (the  Presbyterian  church  and  Jewish 
synagogue  being  fine  buildings),  5  private  and  1  public 
schools  (2  of  the  latter  colored),  an  extensive  cotton-seed 
oil-factory,  2  large  steam  saw  and  planing  mills,  2  small 
iron-foundries,  1  daily,  1  semi-weekly,  and  2  weekly  news- 
pa]. its,  a  marine  and  a  charity  hospital,  a  cotton  exchange 
in  successful  operation  ;  3  private  banks  or  rather  ex- 
changes, of  limited  capital  in  comparison  with  the  large 
amount  of  money  required  to  move  the  cotton  crop.  There 
is  no  better  opening  in  the  South  for  the  establishment  of 
a  national  or  private  bank  prepared  to  discount  commercial 
or  other  paper.  '  From  3  to  5  per  cent,  a  month  is  fre- 
quently paid  on  good  security.  Shreveport  also  offers  a 
splendid  field  for  the  establishment  of  cotton  and  other  fac- 
tories and  Soaring-mills.  Tt  is  the  first  port  of  delivery  E. 
of  the  Pacific  coast  on  the  line  of  Texas  and  Pacific  Rail- 
way, and  the  country  immediately  tributary  to  it  embraces 
large  portions  of  South  Arkansas,  East  Texas,  and  North 
Louisiana.     P.  4007. 

A.  D.  Battle,  En.  "Shreveport  Times." 

Shrew,  or  Shrew-Mouse,  a  small,  insectivorous, 
mouselike  mammal  of  the  family  Soricidie,  found  in  nearly 
all  parts  of  tbenorthem  hemisphere,  is  nocturnal,  frequently 
aquatic,  produces  its  young  blind  and  naked,  does  nut 
hibernate,  is  distinguished  by  an  elongated  and  pointed 

muzzle,  small  eyes,  plantigrade,  si.x-t 1  feet,  and  glands 

which  secrete  a  musky  fluid.  There  arc  several  sub-fami- 
lies and  many  species,  twelve  having  been  described  as 
natives  of  the  Pacific  States  of  North  America,  most  of 
them  belonging  to  tbo  genus  Sorex. 

Shrews'bury,  town  of  England,  capital  of  the  county 
Of  Salop,  on  the  Severn,  is  well  built,  has  important  salmon 
fisheries  in  the  river,  and  manufactures  of  linen  thread, 
canvas,  and  iron  wares,  and  carries  on  an  extensive  trade 
in  coal  and  corn,  partly  on  the  Severn  and  partly  on  a 
branoh  ..I'  Grand  Junction  Canal.     1'.  23,300. 

Shrewsbury,  p. -v.  and  tp.,  Worcester  co..  Mass.,  mi 
Qninsigt ml  Luke.     P.  1010. 

Shrewsbury,  p.-v.  and  tp..  Monmouth  ci...  \.  .1.,  mi 
Ulantic  Ocean  and  on  Mew  Jersey  Southern  R.  It.,  includes 
the  r.  of  Red  Bank.     P.  5440. 

Shrewsbury,  tp.,  Lycoming  co..  Pa.     P.  -1 12. 

Shrewsbury,  tp.,  Sullivan  co.,  Pa.    P.  200. 

Shrewsbury,  p.-v.  and  tp.,  York  co..  Pa.,  on  Northern 
Central  K.  11.    P.  of  v.  600;  of  tp. 

Shrewsbury,  p.-v.  and  tp..  Rutland  co.,  Vt.,  on  Can 
tc.l  Vei K.  R.     P.  1145. 

Shrewsbury,  p.-v.,  Kanawha  co..  West  Vu. 
Vol.  IV.— 17 


Shrike  [Laniidm],  a  family  of  birds  of  the  tribe  Ilenti- 
rostres  and  order  Passeres,  embracing  more  than  thirty 
species,  of  which  the  best  known  is  the  butcher-bird  (  Lan 
inn  excubitor,  Linn.),  found  in  the  Atlantic  States  of  North 
America,  and  noted  for  iis  habit  of  impaling  insects  and 
small  birds  upon  the  points  of  thorns  (whence  its  usual 
name).  It  imitate-  the  notes  <>t  other  birds  in  distress  as 
an  artifice  to  ensnare  them,  and  in  the  Southern  States  is 
useful  to  the  planter  by  destroying  field-mice  and  insects. 
By  some  the  name  of  excubitor  is  confined  to  the  European 
variety,  which  in  Russia  is  trained  t"  catcb  birds  and  mice, 

but    the   best   authorities    tsider    it    identical    with   the 

great  American  shrike. 

Shrimp,  a  name  applied  to  ;i  vast  number  of  small 
crustaceans,  but  proper  t"  the  long  tailed  Crangonidse,  "l 
which  there  is  a  single  genus.  Crangon.  In  Europe  C.  pk?- 
garis  is  extensively  caught  for  food.  The  common  shrimp 
of  the  U.  S.,  C.  septemspinosus,  is  principally  used  lor  fish- 
bait.  The  red  shrimps  arc  Alpheidie  :  the  BWOrd  shrimp-. 
Penrcida* :  the  opossum  shrimps,  Mysidas  (Stomatopods). 
The  Squillidse  are  also  called  shrimps.  Not  a  few  small 
amphipud  crustaceans  are  called  shrimps.  Noteworthy  arc 
Chelula  terebrans  and  Limnoria  terebranet  the  wood-boring 

shrimps,  so   destructive  to    submarine  timber.     Sol 1 

these  creatures  inhabit  fresh  water,  but  most  are  marine. 
Among  the  more  interesting  kinds  are  the  brine-shrimps. 
(See  Brine-Shrimp.) 

Slirop'shire,  or  Salop,  county  of  England,  on  both 
sides  "f  the  Severn,  and  bounded  W.  by  Wales,  comprises 
an  area  of  1343  sq.  m.,  with  2ls.nr,l  inhabitants.  The 
northern  part  is  level  and  wholly  under  tillage:  the  south- 
ern is  hilly,  and  here  cattle-breeding  is  the  chief  occupa- 
tion. An  excellent  breed  of  sheep  and  an  excellent  kind  of 
Imps  arc  peculiar  t"  this  county,  which  also  is  very  rich  in 
coal,  iron,  lead,  and  copper. 

Shrove'-Tuesday,  the  day  preceding  Ash-Wednesday, 
so  called  from  the  old  custom  of  confessing  and  receiving 
shrift  on  that  day.  It  is  in  general  a  day  of  pleasure  in 
most  Roman  Catholic  countries.  It  is  the  Carnival  of 
Italians,  the  Mardi  Gras  of  the  French,  and  the  Pancake- 
Tuesday  of  former  days  in  England.    (See  New  Orleans.) 

Shu'benacadie,  p.-v..  Hants  and  Colchester  cos., 
N.  S.,  on  the  navigable  Shubenacadie  River,  20  miles  from 
its  mouth,  and  on  Nova  Scotia  Railway,  39  miles  N.  of 
Halifax.  Wooden-ware,  shipping,  and  bricks  are  manufac- 
tured.    P.  about  350. 

Shu'brick  (William  Branforb).  the  fourth  of  six 
hi  "I  hers,  all  of  whom  served  in  the  army  or  navy  in 
the  war  of  1S12  with  Great  Britain,  b.  in  South  Carolina 
Oct.  31,  1790.  His  grandfather.  Thomas,  was  one  of  the 
committee  of  safety  organized  at  the  commencement  of 
difficulties  between  the  mother-country  and  the  American 
colonics.  His  father,  Thomas,  and  two  brothers.  Richard 
and  Jacob,  early  and  persistently  espoused  the  cause  of 
liberty,  the  first  having  served  as  aide  to  (tens.  Lincoln 
and  (ireen.  Two  of  the  admiral's  brothers  died  in  the  1  .  S. 
military  service  in  1813  ;  his  third  brother  was  lost  al  -•■■a 
in  1S15,  while  in  command  of  the  Eporvier;  the  fifth 
brother.  Edward  Rutledge,  died  in  command  "f  the  frigate 
Columbia  on  her  passage  to  the  Mediterranean  in  [844; 
the  sixth.  Irvine,  died  a  commander  in  the  navy  in  [849. 
The  subject  of  this  notice,  after  attending  a  grammar- 
school  at  Charleston  and  passing  two  years  of  study  in 
New  England,  became  in  1*05  a  student  of  Harvard,  but. 
was  soon  after  recalled  to  Charleston  for  training  for  the 
naval  service,  in  which  he  was  appointed  midshipman  by 
Jefferson.  June  20.  1806;  in  May.  ls"7,  joined  the  slonp- 
of-war  Wasp  :  at  the  beginning  of  the  war  of  [812  was  an 
acting  lieutenant  on  board  the  Hornet,  commanded  h\  ('apt. 

Lawrei attached  to  the  squadron  under  Com.  Rodgers, 

which  failed  from  New  York  flic  day  after  the  declaration 
of  war:  soon  after  was  transferred  t"  the  frigate  Constel- 
lation, which  rendered  important  services  in  the  defence 
of  Norfolk  ainl  the  na\y-y;ird  at  (lospi.rt.  where  he  per- 
formed   efficient    duly  on  land   in   defeni f  the   batteries: 

in  igi3  »;i-  transferred  t"  the  Constitution,  at  the  request 

of  Stewart,  In  r  i nandcr,  anil  made  two   cruise-.  aiding 

in  the  oapture  of  three  ships  of  war.  including  the  Cyanc 
:ni,l  Hi,-  Levant  When  the  Levant  surrendered  after  a 
bloody  action,  he  was  ordered  to  her  command,     lie  re- 

ii id  t"  the  I'.  S.  in  May,  Isle,  seoond  in  command  of 

lb"  Constitution,  and  in  consideration  of  his  conspicuous 
Bervice&  was   awarded   a    BWOrd    by  his    native   Stale,  and   a 

medal  by  Congress,  enjoying  a  few  months'  leave  of  ab- 
sence  alter  a  continuous   service  of  eight    years.      In   Dec., 

1816,  was  made  senior  lieutenant  of  the  Washington.  71 
guns,  under  Creigbton,  the  first  ship  of  the  line  which 

made  a  full  cruise  under  the  1'.  S.  flag,  returning  to  the 
I'.  S.  in  ISIS;  in  1820  was  promoted  to  Hi"  rank  of  com- 
mander, and  served  second  in  command  at  the  navy-yard 
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ut  Charlestown,  Mass.,  and  New  York,  until  Apr.  6,  1826, 
when  lie  was  appointed  to  the  command  of  the  Lexington  ; 
in  1sl".»  was  appointed  commander  of  the  Natchez,  and 
made  a  cruise  in  the  West  Indies;  afterward  inspector  of 
ordnance,  etc.;  second  in  command  of  the  navy-yard  at 
Washington  until  1838,  when  he  was  ordered  to  the  com- 
mand of  our  West  India  squadron,  which  he  held  until 
1840,  having  in  1831  been  promoted  to  the  rank  of  cap- 
tain; from  Oct.  28,  1840,  to  Oct.,  1843,  was  in  command 
i  i  navy-yard  at  Norfolk,  Va.;  Feb.  3,  1844,  appointed 
chief  of  the  bureau  of  provisions  an  I  clothing  for  the  navy. 
i  service  al  the  beginning  of  our  war  with 
Mexico,  he  was  appointed  July  9,  L846,  to  command  the 
Pacific  squadron;  sailed  from  Boston  Aug.,  L846,  returned 
May,  1849;  Sept  24, 1852,  was  appointed  to  the  lighthouse 
I,  and  in  1853  chairman  of  the  bureau  of  construction ; 
July  8,  1853,  placed  in  command  of  the  eastern  coast  squad- 
ron for  the  protection  of  American  li.-diernien,  and  in  Sep- 
er  returned  to  Washing!  >n  and  resumed  his  duties  as 
chairman  of  the  lighthouse  board;  Aug.  3,  1857,  appointed 
president  of  board  to  prepare  regulations  for  the  navy; 
Sept.  8,  LS5S,  appointed  to  command  the  Brazil  squadron 
and  Paraguay  expedition,  from  which,  his  last  sea-service, 
he  returned  May  1  1,  1859,  to  resume  duty  as  chairman  of 
the  lighthouse  board;  July  17.  1862,  was  appointed  senior 
member  of  advisory  board,  having  the  day  previous  been 
commissioned  rear-admiral  after  a  service  of  fifty-five  years, 
In-  entire  service  to  the  time  of  his  decease,  which  occurred 
May  27,  1874,  extending  to  a  period  of  sixty-one  years  and 
ten  months.  The  naval  history  of  the  country  records  the 
details  of  his  long  an  1  faithful  services,  of  which  only  the 
outline  can  here  be  given.  Joseph  C.  G.  Kennedy. 

Shubula,  p.-v.,  Clark  eo.,  Miss.,  on  Chickasawha  River 
and  on  Mobile  and  Ohio  R.  R. 

Shn'feldt  (Robert  W.),  U.  S.  N..  b.  Feb.  21,  1822,  in 
New  York;  entered  the  navy  as  a  midshipman  May  II, 
1839  :  became  a  lieutenant  in  18.34,  a  commander  in  1*62, 
a  captain  in  1869;  commanded  several  vessels  on  the  coast 
during  the  civil  war,  and  was  actively  engaged  against  the 
defences  of  Charleston  ;  commanded  the  flag-ship  of  the 
East  Indian  fleet  during  1865  and  1866,  and  that  of  the 
Mediterranean  from  1*71  to  ls7;':  in  1875  appointed  chief 
of  the  bureau  of  equipment  and  recruiting.  ('apt.  Shufeldt 
was  for  several  years  in  civil  life,  during  which  time  he 
held  many  responsible  positions,  of  which  the  most  con- 
spicuous was  that  of  consul-general  to  Cuba  during  the 
first  year  of  the  rebellion — a  place  of  great  importance  at 
that  trying  period,  which  he  filled  with  admirable  tact, 
judgment,  and  discretion.  Foxhall  A.  Parker. 

mhui'fieWI,  tp.,  Moore  co.,  X.  C.     P.  1270. 

Shtijabad',  town  of  British  India,  Punjaub.  on  the 
right  bank  of  the  Chenaub,  in  Int.  29°  5?/  X.,  is  fortified 
and  well  built,  and  has  flourishing  manufactures  of  silk 
and  cotton.  The  adjacent  districts  are  very  fertile  and  well 
cultivated.     P.  HV 

Shlllls'burg,  p.-v.  and  tp..  Lafayette  co.,  Wis.  P.  2702. 

Shul'ze  (JOHN  ANDREW),  b.  in  Tulpehocken  tp..  Berks 
co..  Pa.,  July  V.',  177o;  was  well  educated,  and  entered  the 
Lutheran  ministry  ;  in  1  >^'2  became  a  succes-ful  merchant 
of  Myerstown.  Dauphin  CO.,  Pa.  ;  entered  political  life  in 
1806  :  was  clerk  of  the  courts  and  prothonotary  of  Lebanon 
en..  1S13-21  :  governor  of  Pennsylvania  1S2P.-2!!,  and  presi- 
dent of  the  1T.  S.  electoral  college  1840.  D.  at  Lancaster 
Nov.  18,  1S52. 

Shumla.     See  Shooula. 

Shuiik  (Francis  Kawn),  b.  at  the  Trappe,  Montgomery 
co.,  Pa.,  Aug.  7.  1788,  of  German  ancestry;  became  at 
fifteen  a  teacher;  in  1S12  a  clerk  in  the  surveyor-general's 
office  at  Harrisburg,  and  began  the  study  of  law;  marched 
in  1814  as  a  private  to  the  defence  of  Baltimore;  became 
clerk  of  the  house  of  representatives,  secretary  of  the  canal 
commission,  secretary  of  state  1838,  and  was  governor  of 
Pennsylvania  1845-48.  1».  at  Harrisburg  July  30,  1S48. 
Goi .  Shunk  was  a  man  of  noble  personal  character  and  of 
fine  intellectual  culture. 

Shuqualak,  p.-v.,  Noxubee  co.,  Miss.,  on  Mobile  and 

Ohio  l;.  l:. 

Shurt'leflf  (Nathaniel  Br adstrbet).  M.  D.,  b.  at  Bos- 
ton, Mass.,  dun.:  29,  1810;  graduated  at  Harvard  1831,  and 
at  the  Medical  School  1834;  became  B  physioian  at  Boston  ; 
was  :i  zealous  and  learned  scientist,  genealogist,  and  his- 
torioal  student ;  mayor  of  Boston  1868-70.  He  traced  his 
descent  to  eleven  of  the  Pilgrims  of  the  Mayflower,  a  num- 
ber probably  exceeding  that  which  any  other  of  his  con- 
temporaries could  reckon,  but, though  tolerant  of  the  Puri- 
tan opinions  of  his  ancestors, was  himself  a  Roman  Catho- 
lic. D.  at  Boston  Oct.  17.  1S74.  Author  of  An  Epit- 
ome of  Phrenology  (1835),  .1  /'■  lar  for  Old 
and  jffew  Stifle  (1848),  Amh  ngere  of  the  Mayflower  (1849), 


NoH&  >>/  William  Shartleff  of  Marehju  Id  I  1850),  Genealogy 
of  the  Leverett  Family  (1850),  and  A  Topographical  De- 
scription of  Boston  (1871),  besides  many  minor  publica- 
tions and  contributions  to  the  Genealogical  Register.     He 

was  the  editor  «tf  the  valuable  scries  of  original  Rccordi 
of  th,  Gov*  rnor  and  <  'ompany  ofMasaat  hunt  tts  Bay  1G3S-86 
(6  FOls.  Ito.  1853-54),  and.  with  David  Pulsifer,  of  the 
equally  important  Records  of  th'  Colony  of  New  Plymouth 
(12  vols,  in  11,  Ito,  1855-61  I,  being  chiefly  a  publication 
from  the  MSS.  of  Secretary  Nathaniel  Morton. 

Shurtleff  College,  an  institution  of  learning  at 
Upper  Alton.  Madison  co.,  111.,  founded  in  1832  ;i>  Alton 
Seminary,  chartered  in  ls-'..'>  as  Alton  College,  and  tool;  its 
present  name  in  L836  in  honor  of  Dr.  Benjamin  Shurtleff 
of  Boston,  who  gave  it  $10,000.  It  is  under  the  manage- 
ment of  the  Baptist  denomination,  and  was  originally  de- 
signed chiefly  for  the  training  of  candidates  for  the  ministry, 
for  which  purpose  a  theological  department  was  organi/.ed 
in  1863.  There  is  a  Kendall  Institute  for  young  ladies,  a 
pre]  aratory  department,  and  two  academic  courses,  classical 
and  scientific  Both  sexes  are  admitted.  The  number  of 
instructors  in  1675  was  14.  of  collegiate  students  53,  of  grad- 
uates 159.     The  library  contains  ?300  volumes. 

Shushan,  p.-v.,  Salem  tp..  Washington  co.,  N.  Y. 

Shush'waps,  a  family  of  North  American  Indians  of 
the  Columbian  group,  occupying  the  valleys  of  the  Praser, 
Thompson,  and  upper  Columbia  rivers  and  tributary 
streams  in  British  Columbia,  Montana.  Idaho,  and  Wash- 
ington Territory.  They  are  subdivided  into  ShushwapS 
proper,  also  known  as  Atnahs  or  Flat-bows,  the  Kootexais 
and  Ok  LSAGANS  (which  see). 

Shute  (SAMUEL),  b.  in  London.  England,  in  1653  j  edu- 
cated at  the  University  of  Leyden,  Holland:  served  in  the 
Dutch  army  under  William,  prince  of  Orange;  was  after- 
ward  lieutenant-colonel  under  the  duke  of  Marlborough; 
was  royal  governor  of  Massachusetts  1  716-2.'i,  and  had  a 
bitter  and  protracted  controversy  with  the  legislature  as  to 
the  powers  of  his  office.     D.  in  England  Apr.  15,  1742. 

Slmtesbury,  p.-v.  and  tp.,  Franklin  co..  .Mas.-.    P.  H14. 

Shuttle.     See  Loom  and  Sewing-Machines. 

Shyenne%  new  county  of  S.  AV.  Dakota,  embracing  the 
extensive  and  little-known  region  called  the  "  Bad  Land-." 
on  Shyenne  and  White  rivers.  A  portion  of  the  "  Black 
Hills,"'  which  attracted  so  much  attention  in  1S75-76,  falls 
within  the  limits  of  this  county. 

Sial'agogues  [Gr.  o-taAoe,  "  saliva,"  and  d-ywyds, 
"leader"],  a  term  sometimes  used  in  medical  parlance  to 
refer  to  such  drugs  as  cause  an  increased  secretion  of  saliva. 
Mercury  has  this  property  more  than  any  other  substance, 
hut  as  the  increased  salivary  flow  is  simply  one  among 
many  effects  of  a  poisonous  dose  of  the  drug,  the  term 
•' sialagogne  "  is  not  a  proper  definitive  appellation.  The 
word  is  now  seldom  used.  Edward  Curtis. 

Siam'  is  called  by  its  people  Mating  Thai,  "  the  kingdom 
of  the  free"' — i.  c.  free  from  the  superstitions  of  the  Brah- 
mans.  The  appellation  which  we  employ  is;  derived  from 
a  Malay  word,  Sdi/iint,  or  "the  brown  race."  This  name 
was  hardly  known  to  the  natives  in  ancient  times,  while 
the  country  itself  is  never  so  named  in  the  ancient  or  modern 
annals  of  the  kingdom.  Siam  proper  occupies  the  middle 
portion  of  the  Indo-Chinese  peninsula,  with  all  the  country 
surrounding  the  Gulf  of  Siam,  and  stretches  between  lat. 
6°  and  20°  N.  and  Ion.  98°  and  106°  E.,  and  measures  N. 
and  S.  960  miles,  and  E.  and  W.  420  miles  in  its  greatest 
extent.  In  the  Malayan  peninsula,  however,  the  width  is 
only  from  60  to  80  miles.  It  is  bounded  on  the  X.  by  the 
country  of  the  Laos,  E.  by  Laos  and  Anam,  S.  by  the  Gulf 
of  Siam,  along  which  it  has  a  most  beautiful  and  pictur- 
esque coast-Hne  of  1400  miles,  and  AV.  by  the  Indian  Ocean 
and  the  Tennasserim  provinces.  Area,  188,000  sq.  m.  The 
surface  is  covered  with  hills  and  mountains,  especially  in 
the  N.,  while  in  the  centre  lies  the  rich  and  alluvial  plain 
watered  by  the  beautiful  Meinam.  The  two  mountain- 
ranges  running  S.  E.  from  the  Himalaya  form  at  the  same 
time  the  natural  boundaries  of  Siam.  The  mountains  on 
the  E.  and  W.  belong  also  to  the  two  great  chains  which 
stretch  S.  from  the  table-land  of  Yunan.  and  run  on  either 
side  of  the  great  valley  watered  by  the  Meinam.  A  third 
range,  less  continuous  and  direct,  rises  in  the  central  re- 
gions. In  this  is  situated  the  P'hra  Bat,  or  "  mountain  of 
the  sacred  footprint  of  the  Booddha."  Over  the  footprint 
is  built  a  beautiful  temple,  in  the  centre  of  which  is  found 
a  depression  in  the  rock  about  five  feet  long  by  two  broad, 
probably  some  of  the  fossil  remains  that  abound  in  this 
neighborhood;  a  grating  is  usually  placed  over  it,  and  is 
(oily  removed  on  festal  occasions.  The  temple  is  so  dark 
that  it  is  impossible  to  discover  anything  except  the  five 
marks  of  the  toes,  and  yet  millions  of  costly  gifts  are  of- 
fered here,  and  crowds  of  ardent  Booddhists  perform  long 
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and  painful  journeys  to  press  with  their  lips  this  holy  foot- 
print. The  most  westerly  of  the  mountain-chains  reaches 
an  elevation  of  5000  feet;  the  height  of  the  eastern  range 

te  vet  unknown.  The  mountains  of  tin.'  Siamese-Malayan 
provinces  nowhere  exceed  3000  feet.  The  whole  region 
abounds  in  small  rivers,  but  there  are  only  three  great 
navigable  streams — the  Saluen,  forming  ;i  part  of  the  west- 
ern boundary;  the  Meikong,  or  "river  of  Cambodia;"  on 
the  boundary  toward  Anam,  it  is  1500  miles  long;  its  en- 
trance was  lung  held  hy  the  Cochin-Chinese, and  is  now  in 
the  possession  of  the  French;  ami  the  Meinam.  Of  these 
tlu-  Meinam  is  the  must  important,  being  in  all  respects 
the  Nile  of  Shim.  It  has  three  distinct,  names.  In  the 
ancient  annals  it  is  called  Suen  Samudra,  "ocean  sister;" 
in  the  royal  archives,  Ohoio  P*Ay«t,  "  His  or  Her  Royal 
Highness ;"  and  by  the  people  simply  M&inam,  or  "mother 
of  waters."  It  is  a  noble  nver.  Rising  among  the  south- 
ern slopes  df  the  snow-covered  mountains  of  Yunan,  it 
traverses  the  whole  length  and  breadth  of  the  great  valley 
of  Siam,  receiving  in  its  course  of  nearly  900  miles  the 
waters  of  many  other  stream-,  and  almost  monopolizing 
the  trade  and  navigation  of  that  portion  of  the  Bast.  It 
falls  into  the  Gulf  of  Siam  by  three  different  channels, 
only  the  eastern  one  of  which  is  navigable  for  sea-going 
vessels.  Ancient  annals  relate  that  in  the  fifteenth,  and  as 
lute  as  in  the  seventeenth,  century  Chinese  junks  of  great 
size  ascended  this  river  as  tar  as  Sangkalok,  nearly  IL'II 
leagues  from  its  mouth  ;  now,  owing  to  the  increasing  al- 
luvial deposit,  it  is  not  navigable  more  than  15  leagues  at 
most.  The  only  other  river  worthy  of  notice  is  the  Bang- 
phakong.  about  240  miles  long,  which  enters  the  gulf  at 
Bangplasoe,  60  miles  E.  of  the  Meinam.  All  the  rivers  of 
Siam  arc  Hooded.  In  the  month  of  June,  the  mountain- 
snows  begin  to  melt,  the  deluging  rains  of  the  wet  season 
set  in,  the  strong  southerly  winds  (called  the  monsoon) 
clam  up  the  waters  of  the  Meinam,  and  it  begins  to  rise — 
an  event  most  eagerly  looked  for  by  the  people,  and  hailed 
by  them  as  a  blessing  from  heaven  :  ami  these  annual  in- 
undations account  for  the  extreme  fertility  of  the  basins 
watered  by  the  rivers  of  Siam.  In  August  the  inundation 
is  at  its  height,  and  the  whole  vast  valley  is  like  an  im- 
mense sea,  in  which  towns  and  villages  look  like  islands 
connected  by  drawbridges  and  interspersed  with  groves 
and  orchards,  the  tops  of  which  only  are  seen;  while 
boats,  small  steamers,  and  native  craft  pass  to  and  fro 
without  injury  to  the  rice  and  other  crops  starting  beneath 
them.  The  whole  valley  is  intersected  by  canals,  some 
of  great  size  and  extent,  in  order  to  distribute  as  far  as 
possible  the  benefits  of  this  grand  operation  of  nature; 
but  the  lands  situated  in  the  middle  of  great  plains  derive 
the  greatest  advantage  therefrom.  When  the  inundation 
is  supposed  to  have  reached  its  height,  and  is  about  to  sub- 
side, a  deputation  id'  talapoins  or  priests,  sent  by  the  king, 
descend  the  river  in  magnificent  state  barges,  and  with 
chants  and  incantations  and  movements  of  magical  wands 
command  the  waters  to  retire.  The  popular  river-festival, 
which  takes  place  after  the  waters  have  subsided,  both  in 
origin  and  character  belongs  to  the  Hindoos,  rather  than 
to  the  Booddhists.  It  is  an  annual  festival  held  at  night, 
and  the  scene  which  is  exhibited  during  its  celebration  is 
exeedingly  beautiful.  The  banks  of  the  .Meinam  are  bril- 
liantly Lighted  up;  accompanied  ami  announced  by  nu- 
merous nights  of  rockets,  a  number  of  floating  palaces, 
built  on  rafts,  the  grandest  of  which  belongs  to  the  king, 
OOme  sailing  -town  the  stream,  preceded  by  tens  of  thou- 
sands of  lamps  and  lanterns  wreathed  with  chaplets  of 
Bowers,  which  cover  with  their  gay  brilliancy  the  entire 
surface  of  the  flashing  water.  The  rafts,  which  are  formed 
of  young  plaintain  trees  fastened  together,  are  often  of 
considerable  extent,  an  1  ihe  structures  which  they  bear  are 
such  as  Titania  herself  might  delight  to  inhabit.  Towers, 
gates,  arches,  ;lnd  pagodas  rise  in  fantastic  array,  bright 
with  a  thousand  colors,  and  shining  in  the  light  of  num- 
berless  cresset-.  So  the  fairy-like  speetaclo  moves  on, 
while  admiring  crowds  of  men,  women,  and  children 
throng  th<-  hanks  of  the  river,  not  only  to  jinn  the  brilliant 
|ia<_'e.-tnt,  hut  to  watch  their  own  frail  little  plaintain  tree 
barque,  freighted,  perchance,  with  a  single  lamp,  yet  full 
of  life's  brightest  hopes,  as  it  floats  unextinguished  down 
Che  rapid  stream,  glimmering  on  with  ruddy  flame  amidst 
the  shadows  of  night. 

Granite  ami  mountain  limestone  are  supposed  to  con- 
stitute the  chief  Primary  rocks,  covered  in  the  lower  dis- 
tricts with  thick  beds  of  stitV  clay  and  alluvial  strata. 

The  products  of  Siam,  as  may  be  supposed  from  its 
range  of  latitude,  it-  tropical  heats,  its  variety  of  climate. 

and  the  fertility  of  the  valley,  annually  renewed  b\  the 
OV6Tflow    id'  the    Meinam,  are    very  diversified    and    almost 

unlimited  in  quantity.  Vegetation  i-  luxurious  and  beauti- 
ful beyond  description.  Nol  more  than  one-third  of  (In- 
land is  under  cultivation,  but  this  renders  a  rich  return  to 


the  farmers.  Its  rice,  of  which  there  are  forty  varieties,  is 
excellent;  its  sugar  is  esteemed  the  best  in  the  world. 
Among  the  other  exports  are  cotton,  tobacco,  hemp,  ruteh, 
dried  fish,  coooanut  oil,  areca-iiut.  bee-wax,  precious  gums, 
spice-,  dye  and  other  woods,  especially  teak  and  ebony. 
In  the  abundance  and  variety  of  its  fruit  trees,  vegetables 
and  aromatic  herbs  and  spices  Siam  is  unsurpassed,  and  is 
justly  termed  the  garden  of  the  world.  The  duii.m  ia 
very  delicious  but  unpleasantly  odoriferous  fruit),  the 
mango,  the  mangosteen,  the  pineapple,  and  bread  fruit 
are  cultivated  in  large  plantations,  trenched,  and  watered 
by  the  daily  tide.  In  the  forests  they  are  found  in  great 
numbers   also,    putting    forth    leaf,    bud,    flower,    and  fruit 

al st  simultaneously,  and  greatly  enhancing  the  stately 

beauty  of  the  pub,  banyan,  peipal,  and  other  tree-.  Here 
also  are  found  gutta-percha,  lac,  dammar,  catechu,  gum- 
benzoin,  and  the  fragrant  agilla,  or  eagle  w I;  gam- 
boge, transplanted  from  Cambodia,  is  everywhere  culti- 
vated. Of  medicinal  plants  there  are  innumerable  vari- 
eties, many  of  which  are  well  known  to  the  native  physi- 
oians  as  possessing  wonderful  curative  properties  for  dis- 
eases common  to  the  climate.  The  butterfly-plant  is  found 
in  the  vicinity  of  P'hrabat,  the  leaves  of  which  are  very 
much  like  butterflies  with  green  wings  striped  with  red.  The 
most  remarkable  of  the  woods  are  the  sapan,  indigo,  fustic, 
ami  many  other  dyes.  The  lofty  silk-eotton  abounds;  its 
soft,  silky  gloss  is  only  used  for  the  pillows  and  mattresses 
of  the  rich,  as  its  fibre  is  found  too  brittle  for  the  loom. 
There  are  many  varieties  of  the  palm,  of  which  the  attap, 
areca,  and  cocoanut  are  the  most  valuable;  the -attap  is 
mostly  used  for  covering  houses,  while  the  cocoanut  fur- 
nishes beams  and  rafters  for  habitations;  the  leaves  when 
plaited  make  excellent  thatch,  umbrellas,  coarse  mats; 
the  finer  fibres  are  woven  into  beautiful  mats,  and  then 
painted  in  a  variety  of  patterns  for  the  houses  of  the  rich  ; 
the  nuts  afford  abundance  of  oil,  and  when  it  is  expressed 
the  remains  feed  cattle  and  poultry,  besides  making  excel- 
lent manure;  the  shells  of  the  nut  furnish  cups  and  ladles 
and  other  domestic  utensils;  the  husk  is  manufactured 
into  ropes  and  cordage  of  every  kind  and  size,  and  is  inure 
durable  than  hemp.  Many  of  the  trees  are  not  permitted 
to  bear;  the  embryo  bud  from  which  the  blossoms  and 
buds  would  spring  is  tied  up  to  prevent  its  expansion,  and 
a  small  incision  is  made  at  the  end,  and  a  cool,  pleasant 
liquor  called  taree,  the  palm  wine  of  the  poets,  oozes  out, 
which  in  its  turns  furnishes  arrack,  vinegar,  and  jaggaree, 
or  coarse  sugar;  from  the  roots  is  manufactured  a  very 
valuable  black  paint,  as  well  as  other  interior  articles  for 
foreign  and  domestic  markets.  The  rattan  and  bamboo 
are  of  manifold  use  to  the  natives;  the  teak,  the  monarch 
of  the  forest,  and  more  durable  than  the  oak,  is  very 
abundant,  and  with  the  iron,  the  red,  and  white  woods  is 
used  for  house  and  ship  building.  Besides  these  there  are 
the  ebony,  banyan,  and  sacred  fig  tree.  Of  flowers,  the 
water-Hly,  the  rose,  the  lotus,  and  jessamine  arc  the  most 
common,  while  there  are  a  number  of  flowers  peculiar  to 
this  region,  and  not  only  not  classified,  but  unknown  to 
the  European  world.  After  the  rainy  Beason  the  bamboo 
forests  are  curtained  to  the  height  of  from  80  to  70  feet 
with  wild  flowering  creepers,  and  in  particular  with  huge 
dusters  of  wild  convolvuli  of  every  shade  of  color. 

The  animal  kingdom  is  equally  varied,  singular,  an  I 
interesting.  The  most  celebrated  is  the  chang  p'koouk,  or 
white  elephant.  According  to  the  Booddhist'a  philosophy 
of  metempsychosis,  each  successive  Booddha,  in  passing 
through  a  series  of  transmigrations,  must  necessarily  have 
occupied  in  turn  the  forms  of  white  animals  of  a  curtain 
class,  particularly  the  swan,  the  stork,  the  white  crow  and 
sj  .arrow,  the  dove,  the  monkey,  and  the  elephant  ;  all  of  which 
are  peculiar  to  Siam.  But  there  is  much  obscurity  and  diver- 
sity in  the  views  of  their  ancient  writers  on  this  subject.  Only 
one  thing  is  certain— that  the  forms  of  these  nobler  and  purer 

creatures  are  reserved  for  the  souls  of  the  good  and  great, 
who  find  in  them  a  kind  of  redemption  from  the  baser,  ani- 
mal life.  Thus,  almost  all  white  animals  are  held  in  the 
deepest  reverence  by  the  Siamese,  because  they  were  once 

Superior  human  beings;  and  the  white  elephant  in  partic- 
ular is  supposed  to  he  animated  by  the  spirit  of  some  kin  g 
or  hero.  Saving  nitre  been  a  great,  man.  he  is  thought  t" 
be  familiar  with  the  dangers  that  surround  the  great,  and 
to  know  what  is  best  and  safe.-t  for  those  whose  condition 
in  all  respects  "as  once  his  OWn.  He  is  hence  Supposed  I" 
;,  \  n  t  national  calamity,  and  bring  prosperity  and  peace  to 
a  people,  and  from  the  earliest  times  the  kings  of  Siam 
and  Burundi  have  anxiously  sought  for  the  white  elephant. 
The  titles    rcser\  ed    for    the  white    elephant    \  a  rv  according 

to  the  purity  of  complexion  (for  these  favored  creatures 

a  re  rarely  true  albinos,  salmon  or  flesh -color  being  the 
nearest  approach  to  white  in  almost  all  the  historic  "white 

elephants  "  of  the  courts  of  Burma  h  and  Siam  I.  The  siat<  l. 
occupant  of  the  stable-  palace  at  the   court  of  the  laic  king 
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was  distinguished  by  the  high-sounding  appellation  of 
M&6  P'hva  Seri  Wongiah  Ditsarah  KraaA&t  ("  august  and 
glorious  mother-descendant  of  kings  and  heroes").  In 
1862  a  magnificent  white — or  rather  salmon-colored — ele- 
phant was  " bagged,"  and  preparations  on  a  gorgeous  scale 
wire  made  to  receive  him.  A  temporary  pavilion  of  great 
splendor  sprang  up,  as  if  by  magi'-,  before  the  eastern  gate 
of  the  palace,  and  the  wind;;  nation  was  wild  with  joy,  when 
suddenly  came  awful  tidings  :  he  had  died.  It  was  a  ter- 
rihle  affliction  to  the  people,  not  less  than  to  the  king.  His 
n  I-  aol  burned;  only  his  brains  and  heart,  were 
thought  worthy  «>t'  thai  Last  and  highesl  honor.  The  car- 
case, shrouded  in  tine  white  linen  and  laid  on  a  bier,  was 
carried  down  the  river,  with  much  wailing  and  many  mourn- 
I'n  I  dirt's  to  be  thrown  into  the  (lulf  of  Si  am.  In  the  Stable- 
palace  of  the  white  elephant  is  kept  a  white  monkey  to  ward 
oft'  evil  spirits.  The  national  standard  is  a  white  elephant 
on  a  deep  crimson  ground.  Among  the  other  animals  are 
the  rhinoceros,  the  buffalo,  the  ox.  which  with  the  elephant 
are  used  as  beasts  of  burden:  the  striped  tiger,  equal  in 
size  and  ferocity  to  the  Bengal  tiger,  whose  bones  and  de- 
composed  carcase  form  a  valuable  export  for  the  Chinese 
materia  mediea  ;  the  pangolin,  an  animal  covered  with 
scales  overlapping  each  other  like  tiles,  and  which  when 
attacked  rolls  itself  into  the  form  of  a  ball;  the  anabas,  a 
genus  of  acanthopterygious  fishes,  having  cells  in  the 
pharynx  capable  of  retaining  water,  which  gradually  drops 
into  the  branchial  cavity,  so  as  to  moisten  the  gills,  whereby 
they  are  enabled  to  climb  trees  and  wander  a  mile  or  two 
from  the  water ;  the  flying-fish;  the  singing-fish  or  mol- 
lusk  :  the  platoo,  or  sardine-like  fish,  so  abundant  as  to 
form  the  common  food  of  the  people,  as  well  as  an  article 
of  export  when  dried  or  compounded  into  a  sort  of  kapee, 
a  fetid  mass;  water-snakes  of  great  size;  crocodiles  from 
three  to  twenty-five  feet  long,  some  of  which  are  tamed 
and  kept  in  artificial  ponds  adjoining  the  temples,  and 
looked  upon  as  sacred  ;  the  flying  tree-gecko  ;  the  python  ; 
the  cobra  de  capello,  to  which  also  the  natives  attach  a  su- 
perstitious reverence  as  a  messenger  from  the  unknown; 
the  viper,  most  deadly  of  its  kind  ;  in  fait,  there  are  a  great 
many  varieties  of  snakes,  and  many  of  singularly  beautiful 
coloring.  Cats  are  numerous  ;  a  species  of  wild-cat  is  much 
dreaded  by  the  natives;  dogs,  vultures,  and  crows  are  the 
Scavengers  of  the  great  plain  ;  they  abound  in  the  cemeteries 
or  cremation-grounds  at  Bangkok.  Birds  are  the  most  va- 
ried, beautiful,  and  gorgeous  in  plumage  in  the  world — 
some  of  great  size,  and  many  of  them  songsters  of  wonder- 
ful power  and  sweetness  of  melody,  in  which  the  soontk,  or 
red-and-brown-spottcd  rice-bird,  is  unsurpassed,  even  by 
the  nightingale.  The  edible  swallow's  nest  is  much  sought 
after  by  epicurean  Chinese,  Siamese,  and  even  by  Parisian 
gourmands.  It  is  also  a  valuable  article  of  export.  The 
butterflies  are  large  and  of  exquisite  beauty,  both  in  form 
and  coloring,  while  the  bright  mantis  and  firefly  are  the 
most  beautiful  of  an  infinitely  varied  and  curious  insect- 
realm. 

Tin  underlies  the  whole  Malayan  peninsula,  even  down 
to  its  extreme  S.  point;  it  is  found  in  great  abundance  in 
the  Siamese  territory  between  lat.  11°  and  14°,  and  the 
mines  in  the  island  of  Salang,  off  the  W.  coast,  are  scarcely 
less  productive  than  those  of  Banca.  Gold  is  extensively 
found,  especially  in  the  province  of  Bangtaphan,  and  in 
great  purity:  copper,  iron,  and  lead  abound,  but,  owing  to 
the  hardships  of  the  jungle,  the  fevers  and  cholera  prevail- 
ing there,  and  the  extreme  jealousy  evinced  toward  for- 
eigners, the  precise  locality  in  which  they  are  found  is  kept 
secret  by  the  mining  population  of  Siam,  and  thus  their 
great  wealth  is  as  yet  comparatively  undeveloped.  A  be- 
ginning has  at  last  been  made  in  this  respect  fay  the  pres- 
ent k i ti l: .  Zinc  and  antimony,  sulphur  and  arsenic,  are 
also  found,  and  silver  in  combination  :  sapphire,  ruby,  spi- 
nel, corundum,  amethyst,  garnet,  black  coral,  topaz,  and 
other  precious  stone?  arc  found  in  the  hills  of  Chantaboun, 
on  the  E.  of  the  gulf.  They  are  obtained  by  washing  the 
alluvial  soil.  The  mines  yielding  them,  however,  are  a 
monopoly  of  the  king,  while  those  of  gold,  iron,  copper,  etc. 
were  kept  for  a  long  time  under  the  strict  surveillance  of 
the  Siamese  government,  and  carried  on  chiefly  by  Chinese 
slaves.  But  under  the  late  treaties  they  have  been  thrown 
open  to  foreign  enterprise,  and  arc  at  this  moment  exciting 
much  interest  among  European  explorers.  Salt  in  large 
and  saltpetre  in  less  quantities  are  manufactured  by  solar 
evaporation. 

Siam  has  two  seasons,  the  hot  and  the  dry,  the  former 
beginning  in  April  or  -May,  and  the  latter  in  July.  The 
mean  temperature  at  Bangkok  is  82°  P.,  with  a  mean  range 
of  13°.  On  the  whole,  the  country  is  salubrious,  but  in  the 
wet  season  and  in  marshy  places  ague  and  cholera  are  very 
prevalent.  In  the  upper  country  the  climate  is  more  ex- 
treme. 

The  Siamese  are  mainly  of  Mongolian  type,  but  there  is 


also  as  much  reason  to  suppose  that  they  are  closely  allied 
to  that  powerful  Indo-European  race  to  which  Europe  owes 
its  civilization,  and  whose  branches  are  the  Hindoos,  Per- 
sians, Greeks,  Latins,  Celts,  and  the  Teutonic  and  Sla- 
vonic tribes.  The  original  site  of  this  race  was  in  Bactria, 
and  the  earliest  division  of  the  people  could  not  have  been 
later  than  3000  or  4000  years  before  the  Christian  era. 
Comparative  philology  alone  enables  us  to  trace  the  true 
origin  of  nations  of  great  antiquity.  According  to  the  re- 
searches of  the  late  king,  who  was  a  very  studious  and 
learned  man,  out  of  12,800  Siamese  words  more  than  5000 
are  found  to  be  Sanskrit,  or  to  have  their  roots  in  that  lan- 
guage, and  the  rest  in  the  Indo-European  tongues,  to  which 
are  added  a  great  number  of  Chinese  and  Cambodian  terms. 
He  says  :  "  The  names  of  temples,  cities,  and  villages  in  the 
kingdom  of  Siam  are  derived  from  three  sources — namely, 
Sanskrit,  Siamese,  and  Cambodian.  The  names  which  the 
common  people  generally  use  are  spoken  according  to  the 
idiom  of  the  Siamese  language,  are  short  or  monosyllabic, 
ami  are  easily  pronounced;  but  the  names  used  in  the 
court-language  and  in  the  documents  which  receive  the 
government  seals  are  almost  all  of  Sanskrit  derivation. 
Some  of  our  cities  and  temples  have  two,  and  even  three, 
names,  being  the  ancient  and  modern  names,  as  they  have 
been  used  in  the  court-language  or  that  of  the  people."  As 
the  words  common  to  the  Siamese  and  the  Sanskrit  lan- 
guages must  have  been  used  by  both  peoples  before  their 
final  separation,  we  have  here  a  clue  to  the  origin  and  de- 
gree of  civilization  attained  by  the  former  before  they  emi- 
grated from  the  parent  stock.  They  are  generally  of  me- 
diam  stature,  the  face  broad,  the  forehead  low,  the  eyxs 
black,  the  cheek-bones  prominent,  the  chin  retreating,  the 
mouth  large,  the  lips  thick,  and  the  beard  scanty.  In 
common  with  most  of  the  Asiatic  races,  they  are  apt  to  be 
indolent,  improvident,  servile,  vain,  inquisitive,  supersti- 
tious, and  cowardly,  but  individual  variations  from  the 
more  repulsive  types  are  happily  not  rare,  while  among 
their  better  qualities  may  be  ranked  temperance,  toleration, 
and  benevolence.  In  public  they  are  scrupulously  polite 
and  decorous  according  to  their  own  notions  of  good  man- 
ners, respectful  to  the  aged,  affectionate  to  their  kindred, 
and  bountiful  to  their  priests,  of  whom  more  than  20,000 
are  supported  by  voluntary  contributions  in  the  city  of 
Bangkok  alone.  Besides  the  Siamese,  a  great  variety  of 
races  inhabit  the  territories  of  Siam.  as  the  Chinese,  the 
Cambodians,  the  Laos,  Kariens,  Shans,  Burmese,  Peguans, 
and  Malays.  The  population  of  Siam  cannot  be  ascer- 
tained with  correctness,  owing  to  the  custom  of  enumer- 
ating only  the  men.  In  186"  the  native  registers  gave 
the  number  of  them  as  follows:  4,000,000  Siamese, 
1,000,000  Laotians.  1,000,000  Malays  and  Hindoos, 
1,500,000  Chinese,  350,000  Cambodians,  50,000  Peguans, 
and  the  same  number  of  mountain-tribes;  in  all  nearly 
8,000,000.  If  these  figures  are  even  approximately  cor- 
rect (which  is  very  doubtful,  if  we  may  judge  from  re- 
cent investigations  :  it  was  thought  by  traditional  com- 
putation that  the  native  population  of  Bengal  amounted 
to  43,000,000,  but  bv  actual  counting  we  find  it  to  be 
G6,000,000;  here  is  an  error  of  no  less  than  23,000,000  = 
the  entire  population  of  England  and  Wales),  and  the 
women  and  children  bear  the  same  proportion  to  the  men 
as  in  other  countries,  the  total  population  of  Siam  far  ex- 
ceeds the  numbers  which  have  hitherto  been  assigned  to  it. 
The  whole  empire  is  divided  into  forty-nine  provinces  with 
their  respective  p'hayas  or  governors,  and  these  again  are 
subdivided  into  districts  under  inferior  officers,  respecting 
whose  administration  but  little  that  is  good  can  be  said. 
The  dress  consists  of  a  cotton  waist-cloth  or  skirt,  to  which 
the  females  add  a  bright  silk  shoulder-scarf,  a  jacket  for 
the  cold,  with  a  crimson  or  blue  mantle  thrown  over  the 
entire  figure:  the  princes,  kings,  and  nobles  on  state  occa- 
sions wear  silk  and  gold  brocade  with  high  conical  caps. 
The  royal  robes  of  the  supreme  king  are  fairly  ablaze  with 
diamonds,  emeralds,  rallies,  and  other  precious  stones;  the 
royal  headdress  is  of  a  tapering  spiral  form,  of  pure  gold, 
and  studded  with  the  rarest  gems.  Even  the  phra  batt,  or 
golden  slippers,  are  tapering  at  the  toes  and  wrought  with 
costly  gems.  A  ehatiya,  or  tapering  gold  umbrella,  i-  also 
the  accompanying  mark  of  royalty.  The  Siamese  stain 
their  teeth  black,  black  teeth  being  esteemed  a  great  beauty 
among  them;  the  head  is  shaved  regularly,  but  a  blach 
bristling  tuft,  like  an  inverted  brush,  is  left  on  the  top  of 
the  head;  that  of  the  females,  whose  hair  is  only  closely 
cut,  is  encircled  by  a  parting,  which  is  effected  by  uproot- 
!  ing  two  or  three  hairs  all  round  the  tuft,  while  on  either 
'  side  of  the  cheek  is  left  a  single  lock  of  hair.  The  fact  is 
remarkable  that  though  education  in  its  higher  degrees  is 
!  neglected  in  Siam,  there  is  scarcely  a  man  or  woman  in  the 
[  empire  who  cannot  read  and  write.  Though  a  vain  people, 
they  are  neither  bigoted  nor  shallow;  and  the  day  is  not 
far  distant  when  enlightening  influences,  accepted  through 
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fcheir  willingness  not  only  to  receive  instruction  from 
Europeans,  but  oven  to  adopt  in  a  measure  their  customs 
and  their  habits  of  thought,  will  raise  them  to  the  rank  of 
a  superior  nation. 

The  language  of  the  people  advances  but  slowly  in  the 
direction  of  grammatical  perfection.  Like  many  other 
Oriental  tongues,  it  was  at  first  purely  monosyllabic,  but 
as  the  Pali  and  Sanskrit  have  been  literally  engrafted  on 
it,  polysyllabic  words  have  been  formed.  Its  pronouns 
and  particle-  are  peculiar,  its  idioms  few  and  simple,  its 
metaphors  very  obvious.  It  is  copious  to  redundancy  in 
terms  expressive  of  royalty,  rank,  dignity;  in  fact,  a  dis- 
tinct phraseology  is  required  in  addressing  personages  of 
exalted  station.  Sententious  brevity  and  simplicity  of 
expression  belong  to  the  pure  spirit  of  the  language,  and 
when  employed  impart  to  it  much  dignity  and  beauty;  but 
there  is  no  standard  of  orthography,  nor  any  grammar, 
ami  but  few  rules  of  universal  application.  Every  Siamese 
writer  spells  to  please  himself,  and  the  purism  of  the  one  is 
the  slang  of  the  other.  The  Siamese  write  from  left  to  right 
in  a  line  unbroken  by  spaces,  points,  or  capitals.  When 
not  written  with  a  reed,  using  steatite  or  gamboge  on  folds 
of  black  native  paper,  the  characters  are  engraved  with  a 
style  on  palm-leaves  prepared  for  the  purpose.  The  lan- 
guage of  the  court  and  of  all  the  standard  works  is  filled 
with  entirely  d liferent  terms,  mostly  from  the  Pali  and 
Sanskrit.  The  more  elegant  books  are  composed  of  tablets 
of  ivory  or  of  palmyra  leaves  delicately  prepared;  the 
characters  engraved  on  these  are  gilt,  the  margins  and 
edges  adorned  with  heavy  gilding  and  flowers  in  bright 
colors.  The  sacred  and  scientific  literature  in  the  Pali  is 
mostly  very  ancient  and  written  on  slips  of  palm;  4000 
volumes  of  which,  Amid  much  that  is  absurd  and  fanciful, 
contain  also  a  vast  amount  of  what  is  true,  real,  and  good 
in  morals,  philosophy,  and  religion.  The  Siamese  have  an 
extravagant  fondness  for  the  drama  and  for  poetry  of  every 
bind.  Their  dramatic  entertainments  are  mainly  musical, 
combining  rudely  the  opera  with  the  ballet.  Dialogue  is 
Often  introduced,  the  favorite  subjects  being  passages  from 
the  Hindoo  Avatars,  the  epic  R&m&yana  and  the  Mnhd- 
hh&rata,  or  from  beautiful  legends  peculiar  to  Siam. 
Throughout  their  literature  mythology  is  the  all-pervad- 
ing element ;  history,  science,  arts,  customs,  conversation, 
opinion,  and  doctrine  are  alike  colored  and  flavored  with 
it.  The  greater  part  of  the  literature  of  the  Siamese  deals 
principally  with  religious  topics.  The  HCamarakya,  or 
Booddhist  ritual — a  work  forthe  priesthood  only,  and  there- 
fore, like  others  of  the  Vinnaya,  little  known — contains 
the  vital  elements  of  the  Booddhist  code,  and,  per  ne,  is  per- 
fect. On  this  all  writers,  whether  partial  or  captious,  are 
of  one  mind.  A  sacred  and  mystic  work,  the  Pttrcujika, 
is  read  in  the  temples  with  closed  doors  by  the  priests  and 
devotees  exclusively  :  then  there  are  the  Vkrajanaparamita 
(or  "  Transcendental  Wisdom");  the  Lalxta  Vtstara,  con- 
taining the  life  of  the  last  Booddha;  the  Dhamma  Padam, 
etc.,  which  arc  freely  taughl  in  the  schools  attached  to  the 
monasteries.  It  is  difficult  to  comprehend  how  the  human 
soul,  not  aided  by  revelation,  could  have  soareil  so  high  and 
approached  so  near  the  truth.  Besides  the  five  great  com- 
mandments— not  to  kill,  not  to  steal,  not  to  commit  adultery, 
not  to  lie,  not  to  get  drunk — every  shade  of  vice,  hypocrisy, 
anger,  pride,  suspicion,  greed,  gossip,  cruelty  to  animals,  is 
guarded  against  by  special  precept.  Among  the  virtues 
commended  we  find  not  only  reverence  for  parents,  care 
for  children,  submission  to  authority,  gratitude,  moderation 
in  time  of  prosperity,  resignation  and  fortitude  in  time  of 
(rial,  equanimity  at  all  times,  but  virtues  of  the  highest 
system  of  morality,  such  as  forgiving  insults  and  of  re- 
warding evil  with  good.  All  virtues  spring  from  maitri, 
and  this  maitri  can  only  bo  rendered  by  charity  and  love. 
I  may  here  add  the  testimony  of  Barthelciny  Saint-IIilaire. 
"  1  do  nut  hesitate  to  add,"  he  writes,  "  that  save  the  Christ 
alone  there  is  not  among  the  founders  of  religion  a  figure 
more  pure,  more  touching,  than  that  id  the  Booddha.  His 
life  is  without  blemish  ;  his  constant,  heroism  equals  his 
conviction  ;  and  if  the  theory  he  extols  is  false,  the  personal 
examples  he  ail. oils  are  irreproachable.  He  is  the  accom- 
plished model  nf  nil  the  virtues  he  preaches;  his  abnega 
tion,  bis  charity,  his  unalterable  sweetness  never  belie 
themselves.     At  the  age  of  twenty  nine  he  retires  from  the 

court  of  the  king,  his  lather,  In  bee 6  the  sjivimir  of  men. 

lie  silently  prepares  his  doctrine  by  six  years  of  seclusion 

and  meditation.  lie  propagates  it  by  the  unaided  power 
Of  Speech  and  persuasion  for  more  I  loin  half  a  century,  and 
when  he  dies  in  the  anus  of  his  disciple.-,  it  is  with  the 
serenity  of  a  sago  who  has  praetised  goodness  all  Ins  life, 
and  knows  lliat   he  has  found  (he  truth." 

The  must  remarkable  examples  Of  Siamese  art  in  paint- 
ing are  presented  in  the  cartoons  to  be  found  on  the  wails 
of  ancient  temples,  i  hie  thai  is  still  to  be  seen  in  the  Watt 
Kliiem  Ma  is  especial l.i  noticeable.     The  practice  of  deco- 


rating walls  and  ceiling  with  paintings  may  be  traced  to  a 
remote  period  of  Siamese  art.  whieh  lias  degenerated  for 
want  of  kind  fostering  patrons.  Nevertheless,  they  still 
paint  with  some  cleverness  on  cloth,  wood,  parchment, 
ivory,  and  plastic  material,  as  well  as  on  silver  and  gold — 
a  sort  of  enamelling;  they  also  possess  fair  knowledge  of 
effect  in  fresco.  Their  mosaics,  executed  in  colored  por- 
celain, glass,  mother-of-pearl,  and  marble,  represent  chiefly 
flowers  and  sprays  on  a  subdued  background.  The  most 
remarkable  work  of  this  kind  is  that  whieh  is  lavished  on 
the  temple  Wait  P'hra  Ke'au,  or  temple  of  the  Emerald 
Idol,  the  walls,  pillar-,  windows,  roofs,  towers,  and  gates 
being  everywhere  overlaid  with  mother-of-pearl  and  pro- 
fusely gilt.  This  temple  is  unquestionably  one  of  the  most 
remarkable  and  beautiful  structures  of  its  class  in  the 
Orient;  the  lofty  octagonal  pillars,  the  quaint  Gothio 
doors  and  windows,  the  tapering  and  gilded  roofs,  are 
carved  in  an  infinite  variety  of  emblems,  the  lotus  and  the 
palm  predominating.  The  altar  is  a  wonder  of  dimensions 
— a  pyramid  60  feel  high,  terminating  in  a  line  spire  of  gold 
rising  to  the  height  of  I  on  feet.  On  every  side  of  the  altar 
are  idols,  all  curious  and  precious,  from  the  bijou  image  in 
sapphire  to  the  colossal  statue  in  plate  gold.  The  floor  i- 
paved  with  diamonds  of  polished  brass,  which  reflect  the 
light  of  tall  tapers  that  have  burned  on  for  more  than  100 
years,  so  closely  is  the  sacred  fire  watched.  The  floods  of 
light  and  depths  of  shadow  about  the  altar  are  extreme, 
and  the  effect  overwhelming.  The  Emerald  Idol  is  about 
twelve  inches  high  and  eight  in  width.  Into  the  virgin 
gtdd  of  which  its  headgear  and  collar  are  composed  must 
have  been  stirred,  while  the  metal  was  ye(  molten,  crystals, 
topazes,  sapphires,  rubies,  onyxes,  amethysts,  and  dia- 
monds; the  combination  is  as  harmonious  as  it  is  splendid. 
No  wonder  it  is  commonly  believed  that  Booddha  him- 
self alighted  on  the  spot  in  tiie  form  of  a  great  emerald, 
and  by  a  flash  of  lightning  conjured  the  glittering  edifice 
and  altar  in  an  instant  from  the  earth,  to  house  and  throne 
him  there.  The  Emerald  Idol,  however,  is  a  part  of  the 
loot  from  the  great  temple  of  Maha  Naghkon  Watt,  already 
described,  and  a  trophy  of  the  Siamese  conquest  of  Cam- 
bodia. 

The  palaces,  temples,  and  pagodas  of  the  Siamese  re- 
semble the  ancient  Egyptian  architecture,  both  in  style  and 
manner  of  decoration,  and  are  not  unworthy  of  European 
art.  The  temple  of  Watt  Poh,  where  reposes  in  gigantic 
state  the  great  sleeping  idol,  is  one  of  these.  Imagine  a 
reclining  figure  150  feet  long  and  40  feet  high,  overlaid 
with  plate-gold,  the  soles  of  its  monstrous  feet  covered  with 
bas-reliefs  inlaid  with  mother-of-pearl  and  chased  with 
gold,  each  separate  design  distinctly  representing  the 
many  transmigrations  of  the  Booddha  whereby  he  attained 
Nirvana.  Their  structures  are  solid  and  endurable.  The 
temples  are  beautifully  situated  amid  spacious  parks  and 
avenues  of  trees,  paved  and  enclosed  by  gardens,  while 
their  tapering  pyramidal  roofs,  sculptured  facades,  and 
lofty  prachaidi  i.  spires,  all  painted,  gilded,  ami  glased  i  are 
made  vocal  with  tiny  air-rung  bells  at  all  hours  of  the  night 
and  day,  and  resplendent  beyond  description  in  the  sun- 
light. In  the  art  of  sculpture  and  modelling  the  Siamese 
are  in  advance  of  their  civilization.  Their  music  is  agree- 
able, unwritten,  simple,  and  plaintive.  Bands  of  a  variety 
of  instruments,  among  whieh  the  kang-wong  and  takuy 
most  nearly  resemble  the  piano,  are  a  part  of  princely 
establishments,  while  the  first  and  second  kings  possess 
each  a  line  band  of  foreign  instruments,  performed  by 
natives  under  the  instruction  of  a  French  musician. 

'flu-  government  of  Siam  is  theoretically  a  duarchy,  prac 
tically  a  monarchy;  royally  seems  t,,  have  taken  such  hold 
on  their  affections  that  it  usurps  the  place  of  a  religious 
sentiment.  The  person  of  the  king  is  sacred.  He  is  not 
only  enthroned — be  is  enshrined.  His  rule  is  despotic,  hut 
it  is  tempered  by  law  and  not  less  revered  custom,  lie 
may  name  his  successor  by  will,  but  the  royal  or  secret 
council,  composed  of  twelve  of  the  highest  officers  of  state, 
determine  whether  that  will  shall  be  carried  into  effect.  A 
BOCOnd  king,  Selected,  like  the  first  or  supreme  king,  from 
the  royal  family,  is  also  appointed  by  the  set-rot  council. 
The   authority  of  this    second  king,  however,  is   dependent 

on  that  of  the  supreme  king,  with  exemption  from  the  cus- 
tomary prostrations  before  the  ftrsl  king,  whom  lie  maj 
salute  by  simply  raising  hi>  hands  and  joining  them  above 

his  head.  Hut.  like  any  lesser  (2ucu«  of  the  realm,  he  inu-t 
appear  twice  a  year  before  his  lord  ami  renew  his  oath  oi 
allegiance  by  drinking  of  the  consecrated  water  in  the 
temple  of  the  Emerald  Idol.  Somdelob  P'hra  Paramendr 
Etamesr  BA&hiswarer,  who  died  Deo.  29,  L  865,  was  the  le 
gitimate  son  of  the  supreme  king,  second  of  his  dynasty, 

who  reigned  from  1809  to   1824  :  his  mother  was  the  lawful 

first  queen  consort  (as  there  are  not  only  dual  kings,  bul 
dual  queens,  which  name  is  applied  to  the  right  and  left- 
hand  wives  of  the   supreme   king  of  Siam).      The   lat< 
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preme  king,  Somdelch  P'hra  Paramendr  Maha  Mongkut, 
was  his  elder  full-brother.  On  the  death  of  their  father 
(in  1824),  and  the  accession  by  intrigue  of  their  elder  half- 
brother,  Maha  Mongkut  entered  the  Booddhist  priesthood, 
but  bis  brother  took  active  service  with  the  reigning  kin-;, 
and  was  appointed  superintendent  of  the  army,  artillery 
and  Malayan  infantry.  In  1821  he  became  acquainted 
with  English  merchants  and  American  missionaries,  with 
whom  he  studied  English.  On  May  2ii,  1851,  after  the 
c  ironatiou  of  his  elder  brother,  he  was  appointed  second 
king.     On  the   birth  of  the   second   king's   first   son   an 

A.  men  san  missionary,  who  was  on  terms  of  intimacy  with 
the  father,  named  the  child  "George  Washington;"  and 
that  child,  the  Prince  George  Washington  (KromaMun 
Pawarwijagan),  is  the  present  second  king  of  Siam.  In 
his  palace,  which  he  had  rebuilt  after  the  model  of  an 
English  nobleman's  residence,  he  led  the  life  of  a  healthy. 
practical,  and  systematic  student.  The  freshest  publica- 
tions of  London  found  their  way  to  his  tables,  and  he 
heartily  enjoyed  the  creations  of  Dickens.  Of  his  elder 
brother,  the  late  supreme  king  of  Siam.it  may  safely  be 
said  that  he  was  the  must  progressive  of  all  the  supreme 
rulers  of  Siam,  of  whom  the  native  historians  enumerate 
not  lese  than  forty  from  the  founding  of  Ayodhya,  the 
ancient  capital,  in  a.  d.  1350.  Tie  labored  with  enthusiasm 
for  the  diffusion  of  religion  and  enlightenment,  and  above 
al!  to  promote  a  higher  appreciation  of  the  teachings  of 
Booddna.  Before  the  arrival  of  the  Protestant  American 
missionaries  he  had  acquired  some  knowledge  of  Latin  and 
the  sciences  from  Jesuits.  But  when  the  Protestants  came 
to  Bangkok,  he  at  once  placed  himself  under  the  tutorship 
of  the  Rev.  Mr.  Caswell,  an  American  missionary,  under 
whose  instruction  he  made  extraordinary  progress  in  ad- 
vanced and  liberal  ideas  of  government,  commerce,  and 
even  religion.  Several  commercial  treaties  of  the  first  im- 
portance  were  concluded  with  foreign  powers  during  his 
reign.  The  Siamese  government  voluntarily  reduced  the 
measurement  duties  on  foreign  shipping  from  1000  to  1000 
ticals  (a  tical  is  a  silver  coin  of  the  value  of  00  cents)  per 
fathom  of  ship's  beam.  Tins  was  a  brave  stride  in  the 
direction  of  a  sound  commercial  policy,  and  has  attracted 
enterprising  traders  from  all  parts  of  the  world,  the  im- 
ports consisting  of  shirting,  prints,  fine  muslins,  piece 
goods,  crockery,  machinery,  opium,  Mexican  dollars,  etc., 
from  San  Francisco  and  New  York.  The  old  silver  tical 
has  been  replaced  by  a  new  coin,  with  the  inscription  of 
the  elephant.  The  rate  of  interest  is  30  per  cent.  The 
great  inland  trade  is  carried  on  by  boats,  which  are  at  one 
and  the  same  time  the  shop  and  home  of  the  trader.  The 
merchant  service  enn-ists  of  numberless  junks  and  vessels. 
Steam  service  was  opened  in  1*55,  and  is  rapidly  increasing. 
Foreign  steamers  ply  fortnightly  with  the  mails  between 
Bangkok  and  Singapore.  In  1855  a  new  treaty  of  com- 
merce was  negotiated  with  the  Siamese  government  by  H. 

B.  M.'s  plenipotentiary.  Sir  John  Bowring.  which  proved 
of  great  advantage  to  both  parties;  in  1S56  a  new  treaty, 
substantially  like  that  with  Great  Britain,  was  procured 
l>\  Townsend  Harris,  Esq.,  representing  the  United  States; 
and  later  in  the  same  year  still  another,  in  favor  of  France, 
through  II.  I.  M.'s  envoy,  M.  Montigny.  Before  that  time 
Portugal  had  been  the  only  foreign  government  having  a 
consul  residing  at  Bangkok. 

The  name  of  Siam  was  first  heard  in  Europe — i.e.  in 
Portugal — in  1511,  nine  years  after  Alfonso  d' Albuquerque, 
the  great  viceroy  of  the  Indies,  had  landed  on  the  coast  of 
Malabar  with  his  soldiers  and  conquered  Goa,  which  he 
made  the  seat  of  the  I'ortugo-Indian  government  and  the 
centre  of  its  Asiatic  operations  ;  and  lie  made  the  name  of 
Portugal  so  feared  and  respected  in  the  East  that  many  of 
the  potentates  in  that  region,  ami  among  them  the  kings 
Of  Si:iin  and  PegUj  sent  embassies  to  him  ami  sought  his 
alliance  and  protection.  As  early  as  the  fifteenth  century 
the  celebrated  German  traveller  Mandelslohe  visited  Ayo- 
dhya, the  capita]  of  Siam,  and  called  it  "  the  Venice  of  the 
East."  The  Portuguese  explorer  Mendez  Pinto,  who  was 
in  Siam  in  the  sixteenth  century,  gives  a  very  favorable 
aocounl  o£  the  country.  In  1632  an  English  vessel  is  said 
to  have  reached  Vyodhya,  and  to  have  found  it  in  ruins, 
the  country  having  been  laid  waste  by  the  successive  in- 
cursions of  the  Burmese.  Since  the  way  was  opened  to 
admit  a  resident  consul  of  each  of  the  treaty  powers, 
millions  of  dollars  have  flowed  into  Siam  annually  by 
channels  through  which  but  a  few  tens  of  thousands  had 
been  drawn  before.  A  new  and  superb  palace  was  erected 
after  the  model  of  Windsor  Castle,  together  with  numerous 
royal  residences  in  different  parts  of  the  country.  In  1802 
an  English  school  was  established  al  the  court  of  Siam  for 
the  royal  family,  under  the  superintendence  of  an  English 
lady,  as  well  as  a  private  printing-office.  The  nobility 
soon  began  to  emulate  the  activity  and  munificence  of  their 
wise   and  progressive    sovereign.     So  prosperous   did  the 


country  become  under  the  benign  influence  of  foreign  trade 
and  civilization  that  treaties  with  almost  every  nation 
under  the  sun  were  speedily  concluded,  and  the  king  found 
it  necessary  to  accredit  Sir  John  Bowring  as  plenipoten- 
tiary for  Siam  abroad.  Early  in  this  reign  the  appoint- 
ment of  harbor-master  at  Bangkok  was  conferred  upon  an 
Englishman:  next  came  a  French  commander-in-chief  of 
the  army,  but  who  since  the  defeat  of  the  French  by  the 
Germane  has  been  replaced  by  a  Prussian.  The  armies  of 
Siam  are  raised  on  the  spur  of  the  moment.  These  recruits 
are  clothed,  equipped  with  arms  and  ammunition,  and 
"subsisted"  with  daily  rations,  but  arc  not  otherwise  paid. 
The  small  standing  army  consists  of  infantry,  cavalry,  ele- 
phant-riders, archers,  and  private  body-guards,  and  is 
yearly  renewed  by  an  annual  service  of  three  months  paid 
by  every  subject  in  some  form  or  other  to  the  king,  save  by 
the  Chinese,  who  are  consequently  triennially  taxed.  The 
king's  private  body-guard  is  comprised  of  picked  men, 
permanent  in  office,  well  paid,  clothed,  and  quartered.  A 
custom-house  has  been  established,  and  a  police  force 
composed  of  trusty  Malays  and  commanded  by  an  En- 
glishman. 

In  his  daily  habits  the  late  king,  Maha  Mongkut,  was 
remarkably  industrious  and  frugal.  His  devotion  to  the 
study  of  astronomy  never  abated.  The  French  govern- 
ment having  sent  a  special  commission  to  observe  the  great 
solar  eclipse  of  the  sun  in  Siam,  the  Siamese  government 
expended  not  less  than  SH'0,000  on  this  expedition.  But 
the  extraordinary  excitement  and  exposure  to  the  noxious 
atmosphere  of  the  jungle,  where  the  observations  were 
made,  proved  inimical  to  the  constitution  of  the  king.  On 
his  return  to  Bangkok  he  was  seized  with  a  fever.  Ho 
rapidly  grew  worse,  and  died  Oct.  1, 186S.  That  very  night, 
without  disorder,  the  Scnabawdec  elected  his  eldest  son, 
Somdetch  Chowfa  Chullalonkorn,  to  succeed  him,  and  the 
prince  George  Washington  as  second  king.  The  late  king 
had  81  children,  of  whom  up. ward  of  70  were  alive  at  his 
death.  Polygamy — or,  more  properly  speaking,  concu- 
binage— is  very  common  in  the  country.  The  number  of 
concubines  is  limited  only  by  the  means  of  the  man.  As 
the  king  is  the  source  of  all  the  wealth  and  influence, 
kings,  nobles,  and  princes  vie  with  each  other  in  bringing 
their  most  accomplished  and  beautiful  daughters  to  the 
royal  harem.  But  the  king  may  have  only  two  wives  of 
royal  blood,  whose  offspring  alone  are  legitimate.  The 
late  king  had  two  queen-consorts,  but  not  in  conjunction. 
His  concubines  were  unlimited  in  number.  Marriage  takes 
place  as  early  as  eighteen  for  males  and  fourteen  for  females. 
The  religion  is  pure  Booddhism  ;  nevertheless,  the  lower 
classes,  and  even  in  some  respects  the  more  enlightened, 
are  profoundly  superstitious.  They  have  peopled  their 
spiritual  worlds  with  gods,  demons,  and  goblins,  and  to 
flatter  or  propitiate  these,  especially  to  enlist  their  tutelary 
offices,  they  commit  or  connive  at  enormous  crimes.  The 
most  honorable  disposal  of  the  dead  is  by  burning.  White 
is  the  badge  of  mourning.  At  the  cremations  of  royal  per- 
sons thousands  of  dollars  are  expended;  on  all  festive  oc- 
casions the  coffers  of  the  kings  and  nobles  are  freely 
opened  for  the  merry-making  of  the  people. 

Bangkok,  the  present  capital  of  Siam,  is  the  Venice  of 
the  East  ;  a  large  network  of  water  or  water-roads  takes 
the  place  of  streets,  intersected  with  light  drawbridges.  A 
large  proportion  of  its  inhabitants  live  in  floating  houses, 
which  line  both  banks  of  the  Meinam.  The  city  is  sur- 
rounded by  a  battlemented  and  turreted  wall;  the  grand 
palaces  and  the  royal  harem  are  situated  on  the  right  hand 
as  you  ascend  the  river,  which  encloses  it  on  the  W.,  while 
on  the  eastern  side  it  is  bounded  by  a  deep  canal.  This 
spot  of  ground  is  encompassed  by  two  walls  running  par- 
allel to  each  other.  Within  the  outer  of  these  walls  arc 
the  magazines,  the  royal  exchange,  the  mint,  the  supreme 
courts  of  justice,  the  prisons,  temples,  and  fantastic  pleas- 
ure-grounds of  the  palace,  with  many  elegant  villas,  thea- 
tres, and  aviaries,  some  of  which  are  richly  gilt  and  orna- 
mented. Near  this,  and  surrounded  by  a  high  wall,  which 
defends  it  from  all  entrance  from  without,  is  the  harem. 
This  is  a  sort  of  miniature  city,  with  streets,  shops,  ba- 
zaars, gardens:  halls  where  women-judges  administer  jus- 
fcice  :  barracks  of  the  Amazons,  who  are  500  in  number  ami 
divided  into  companies  of  fifties  under  commanding  offi- 
cers; gymnasia  and  theatres,  and  the  quarters  of  the  wo- 
men of  the  harem.  The  southern  part  is  occupied  by  me- 
chanical slaves  of  the  wives,  concubines,  and  princesses 
attached  to  royalty  ;  here  they  ply  their  various  trades  and 
occupations  for  the  benefit  of  their  mistresses.  This  wo- 
man's city  is  almost  self-supporting,  and  has  its  own  laws, 
judges,  police-guards,  prisons,  and  executioners,  all  wo- 
men. Into  this  inner  city  no  man  is  permitted  to  enler 
except  the  king  and  the  priests,  who  arc  admitted  under 
guard  tor  alms  and  other  sacred  offices  to  be  received  or 
administered.      The  population   is   always  changing,  and 
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varies  from  5000  to  9000  souls.  The  slave-  and  trade-wo- 
men are  allowed  to  go  out  to  visit  their  husbands  or  on 
business  for  their  mistresses,  but  the  great  princesses  and 
ladies  of  the  barem  hardly  ever  leave  it  until  they  have  l>y 
age  and  position  attained  to  a  certain  degree  of  freedom. 
The  second  king  has  n  similar  court  and  miniature  female 
cit  v,  smaller  in  some  respects,  attached  to  his  palace,  which 
stands  higher  up  on  tin-  same  hank  of  the  Meinam. 

So md etch  Chowfa  Chullalonkorn  was  nine  years  old 
when  he  commenced  his  English  studies,  and  he  seemed  to 
overcome  the  difficulties  and  obstacles  he  encountered  with 
a  resolution  that  gained  strength  as  his  mind  gained  ideas, 
lie  was  handsome  in  person,  modest,  affectionate,  and  eager 
for  knowledge.  A  prince  in  Siam,  though  Legitimate  heir 
to  the  throne,  may  be  rejected  by  the  secret  council  should 
they  find  him  morally  or  physically  incapacitated.  But 
on  the  death  of  the  late  king  this  prince  was  unanimously 
elected  to  the  throne,  and  was  crowned  Nov.  11,  1868,  One 
of  his  first  acts  on  coming  to  the  throne  was  to  liberate  un- 
conditionally all  the  state  prisoners  in  his  kingdom  on  the 
occasion  of  his  father's  cremation.  Shortly  after  this  he 
issued  a  remarkable  proclamation  giving  perfect  religious 
freedom  to  all  his  subjects.  In  1871  he  visited  the  islands 
of  tho  Malayan  peninsula;  on  his  return  to  Bangkok  he 
adopted  several  reforms,  permitting  those  of  his  subjects 
who  would  wear  a  semi-European  dress  to  stand  erect  in 
his  presence,  thus  abolishing  the  degrading  custom  of  pros- 
tration.  From  time  immemorial  there  has  existed  in  Siam 
a  mixed  system  of  slavery,  in  part  resembling  the  old  sys- 
tem of  English  feudal  service,  in  part  tho  former  serfdom 
of  Russia,  and  again  in  part  the  peonage  of  Mexico. 
Three-fourths  of  the  population  were  either  branded  with 
the  mark  of  their  owners,  or  held  by  their  creditors  in  a 
form  of  qualified  servitude  to  work  out  a  debt.  On  tho  > 
first  opportunity  that  offered  the  king  urged  before  hie  ' 
secret  council  the  abolition  of  slavery.  In  1871  he  caused 
a  royal  proclamation  to  be  made  that  from  Jan.  1,  1872, 
slavery  should  cease  to  be  an  institution  of  Siam,  and  that 
a  general  tax,  according  to  the  circumstances  of  each  and 
every  man,  should  be  !e\  id  mi  the  nation  to  remunerate 
the  slaveholders  for  the  loss  of  their  .-la  \  es  ;  since  which  date 
slavery  is  gradually  dying  out,  and  a  new  era  is  at  hand 
for  this  nation  and  kingdom.  To  the  united  influence  of 
an  English  education  and  Christian  missionary  zeal  Siam 
unquestionably  owes  much,  if  not  all,  of  her  present  ad- 
vancement and  prosperity.  In  this  respect  the  Rev.  Messrs. 
Bradley,  Caswell,  House,  Mattoon,  and  Dean  are  entitled 
to  special  mention. 

The  Siamese  months  are  lunar,  and  each  is  divided  into 
two  parts,  the  waxing  ami  waning  moon.  Six  of  the 
months  have  .'Hi,  and  six  2'.)  days.  They  have  an  intercalary 
month  of  30  days  every  third  year,  to  compensate  for  the 
deficiency  of  II  days  required  to  make  the  full  solar  year, 
there  being  still  a  loss  of  about  3  days  in  nineteen  years. 
This  is  supplied  by  an  arbitrary  addition  of  a  day  to  the 
seventh  month  of  some  favored  years.  They  have  two 
cycles,  one  within  the  other  ;  the  greater  is  1 2  and  the  lesser 
lit  years  in  duration.  Every  year  in  each  cycle  has  its 
own  peculiar  name.  Their  sacred  era  is  reckoned  from  the 
death  of  the  Ih.oddha  (241")).  Their  civil  era  is  reckoned 
from  the  time  of  its  establishment  (1233)  by  P'hraRooang, 
a  Siamese  king  of  great  celebrity.  A.  II.  Leonowexs. 

Siamese  Twins.    See  En«  lnd  Chang. 

Sibe'rki,  the  name  of  the  whole  northern  part  of  Asia, 
belonging  to  Russia,  and  bounded  X.  by  the  Arctic  Ocean, 
K.  by  different  parts  of  the  Pacific  Ocean — namely,  the 
Strait  of  Bearing,  the  seas  of  Kamtchatka,  Okhotsk,  and 
Japan — and  W.  by  European  Russia,  from  which  it  is  sep- 
arated by  the  Ural  Mountains  and  the  river  Ural.  Its 
louthern  boundary  has  varied  very  much,  as  it  lias  been 
thrown  farther  S.  after  every  war  with  China  and  the  in- 
dependent empires  of  Central  Asia.  It  seems  now,  bow- 
ever,  to  have  been  finally  fixed,  since  the  Russian  conquests 
in  Central  Asia  have  been  formed  into  a  separate  politieal 
division,  and  it  follows  pretty  nearly  the  circle  of  hit.  50° 

N  ■  The  area,  population,  and  adniinistrati ve  divisions  of 
this  immense  territory  arc  shown  by  the  following  table, 
whose  figures,  however,  are  estimates  only,  not  actual  meu- 

Bturemenl  - 1 

Apt  In  Eng. 


Province 


Population. 


Littoral 708,258  48,820 

tatoor 107,514  22,297 

Vakootsk l,5(io,i  11  228,368 

Transbaikal 210,799  850,848 

Goi  ornmenta. 

Irkootsk  279,988  872,833 

Yenisei,,!; 958,042  850,848 

Tom  k 829,788  784,268 

Tobolsk 568,920  1,105,855 

Total 4,660,415  8,827,627 

There  is  considerable  difference  between  the  eastern  and 


western  parts  of  Siberia,  the  eastern  part  being  higher,  with 
a  more  rugged  surface  and  a  more  rigorous  climate.  While 
Western  Siberia  is  one  unbroken  plain,  the  southern  and 
eastern  districts  of  Eastern  Siberia  are  mountainous,  cov- 
ered by  the  Altai  .Mountain-'  (which  form  the  boundary  be- 
tween Siberia  and  Mongolia,  and  send  numerous  branches 
X.  toward  Lake  Baikal)  and  the  Stanovoi  .Mountains  (which 
run  X.,  parallel  with  the  Sea  of  Okhotsk,  which  they  fare 
with  a  line  of  bold  and  precipitous  rocks).  These  moun- 
tains, however,  are  not  high,  and  in  general  Siberia  may 
be  described  as  a  plain,  sloping  from  S.  to  X.  toward  the 
Arctic  Ocean;  and  a  genera!  view  of  the  surface  of  this 
plain  may  lie  given  by  dividing  it  into  three  longitudinal 
belts.  The  northernmost  belt,  extending  along  the  shore 
of  the  Arctic  Ocean,  consists  of  swamp-  frozen  several  feet 
below  the  surface,  and  for  hundreds  of  miles  the  ocean  is 
covered  with  thick  ice,  so  that  dining  winter  it  is  impossi- 
ble to  ascertain  where  the  land  ceases  and  where  the  sea 
begins.  In  summer  the  ice  of  the  ocean  breaks  up  and 
floats  in  huge  icebergs,  which  make  navigation  dangerous, 
not  to  say  impossible,  and  on  the  mainland  the  sun  suc- 
ceeds in  thawing  the  ground  for  a  couple  of  inches,  calling 
forth  a  thin  cover  of  pale  moss.  Immense  herds  of  wild 
reindeer  inhabit  the  northern  regions  during  the  long, 
bleak  summer  day,  when  for  three  months  the  sun  never 
sets,  and  turn  their  course  toward  the  S.  when  the  winter 
night  comes,  during  which,  for  three  months,  no  light  but 
the  cold  streaks  of  the  aurora  borealis  is  to  be  seen  in  the 
sky.  Tho  polar  bear  and  the  black  fox  abound  ;  the  rivers 
teem  with  salmon  and  sturgeon,  and  innumerable  whales 
and  seals  haunt  the  coast  during  the  summer.  The  middle 
belt  is  one  continuous  forest  of  fir.  pine,  larch,  and  lurch, 
feeble  and  stunted  when  it  tries  to  creep  farther  X.  than 
lat.  64°,  but  at  hit.  62°  generally  of  a  vigorous  growth, 
and  swarming  with  sal  ties,  ermines,  marmots,  martens, 
squirrels,  lynxes,  wolves,  bears,  and  beavers:  the  wild- 
boar,  the  wild-sheep,  and  the  Caspian  antelope  arc  also 
found  here,  and  here  the  human  settlements  begin.  They 
are  of  course  few,  and  hunting  is  the  only  occupation,  but 
the  furs  exported  from  this  part  of  Siberia  form  an  im- 
portant item  in  Russian  trade.  The  southern  belt  is  agri- 
cultural; in  some  parts  it  consists  of  steppes,  best  adapted 
for  cattle-breeding:  in  others  all  the  common  European 
grains  and  fruits,  even  the  grape,  are  grown  with  perfect 
success. 

About  three-fourths  of  the  inhabitants  of  Siberia  are 
Russians,  mostly  exiles  and  their  descendants.  In  the 
seventeenth  and  eighteenth  centuries  the  inhabitants  of 
whole  counties  of  European  Russia  were  transferred  to 
Siberia  because  they  were  dissenters  from  the  Russian 
Orthodox  Church,  and  settled  here  as  regular  colonists, 
enjoying  full  social  liberty  and  prospering;  meanwhile, 
their  places  on  the  soil  of  Russia  were  filled  with  Her- 
man Protestants.  Since  then  the  Russian  government 
has  sent  its  political  dissenters  to  Siberia,  sometimes  in- 
corporating them  in  the  Siberian  army,  but  often  putting 
them  to  work  in  the  mines  with  the  meanest  criminal-. 
The  Oral]  Altai,  and  Stanovoi  mountains  are  exceedingly 
rich  in  minerals,  and  mines  of  every  description,  gold, 
silver,  copper,  lead,  iron,  salt,  and  coal,  are  extensively 
worked.  But  the  greatest  sufferings  which  modern  civiliza- 
tion in  Europe  has  heard  of  arc  connected  with  these  mines, 
and  at  one  time  it  was  generally  understood  in  Europe  that 
more  noble  intellect  and  more  mental  vigor  were  wasted  in 
the  subterranean  galleries  of  the  Siberian  mines  than  were 
employed  in  tin'  governmental  palace-  of  St.  Petersburg. 
The  most,  remarkable  of  the  native  tribes  are  the  Ostiaks 
in  the  W.,  the  Calmueks  in  the  Altai,  the  BooriatS,  of 
Mongolian  origin,  the  Toon  gooses,  of  Tartar  origin,  and 
the  Tchooktchees,  related  to  the  Esquimaux,  in  the  E.  and 
X". :  they  are  mostly  pagans,  and  live  by  fishing  and  hunting. 

A  peculiar  feature  of  Siberian  life  is  in  trade,  ver\  ex- 
tensive as  tar  as  regards  its  own  products — fur-',  skin-, 
metals,  Bsh,  caviare,  cattle,  and  grain — and  still  more  ex- 
tensive a  a  transit  trade  by  which  large  quantities  of  tea, 
silk,  satin,  and  rhubarb  from  china  are  exchanged  for 
metal-,  furs,  cotton  goods,  ami  outlery  from  Russia.  On 
account  "I   the  vast  dimensions  and  the  thin  population  of 

the  country  it  is  necessary  to  fix  times  and  places  where 
buyere  and  sellers  are  sure  to  meet  each  other;  ami  from 
these  Siberian  (air.-,  of  which  that  of  Riakhta  generally 
has  transactions  to  the  value  of  $15,000,000,  large  cara\  ans 

id'  camel-    -tart    for   the    S.,    while    long    train-    of   BledgeS, 

drawn  by  reindeer  or  dogs,  set  out  for  the  X.  and  -V  W. 

The  commercial  centre  of  Siberia  is  Tobolsk,  from  which 
the    direct    highway    aCTOSS    the    Cral     Mountain-     lead      to 

Perm,  which  ha-  water  communication  with  different  parts 

n!'    t  lie  country.  Ci  i  M  SITS  PETER? 1  x. 

Sib'ley,  county  of  S.  Minnesota,  on  Minnesota  River, 
includes  bake  Minnetonka,  30  miles  in  length,  has  d  roll- 
ing surface  ami  a  productive  soil.      Staples,   wheat.  1" 
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corn,  oats,  hay,  butter,  and  wool.    Cap.  Henderson.   Area, 
about  525  sq.  m.     1*.  6725. 

Sibley,  p. -v.,  cup.  of  Osceola  to.,  la.,  on  Sioux  City  and 
St.  Paul  R.  R.,  76  miles  X.  E.  of  the  former  city,  has  2 
churches,  I  graded  school,  2  banks,  1  newspaper,  a  eourt- 

h ■  and  county  jail,  2  hotels,  1  grain-elevator,  3  grain- 

warehou  i   ,  and  a  park.     P.  about  500. 

II  \wxnnisT  &  Reed,  Eds.  ''Gazette." 

Sibley,  tp.,  Cloud  co.,  Kan.     P.  309. 

Sibley,  tp.,  Keweenaw  CO.,  Mich.     P.  47. 

Sibley,  i'.-v.  and  tp.,  Sibley  co.,  Minn.     P.  272. 

Sibley  (George  Champlain),  b.  at  Great  Barrington, 
Ma88.,  in  1782,  son  of  Dr.  John,  a  surgeon  in  the  war  of 
the  Revolution,  and  grandson  of  Rev.  Dr.  Samuel  Hop- 
kins; Bpent  his  youth  in  North  Carolina:  was  appointed 
an  [ndian  agent  by  Pre.-.  Jefferson;  explored  the  Grand 
Saline  and  Salt  mountains  with  a  band  of  100  Osage  war- 
riors, and  published  a  report  of  the  expedition:  settled  in 
.Missouri ;  became  a  major  in  the  regular  army  of  the  I  .  S. ; 
\\  as  a  commissioner  to  survey  a  trading-route  from  W  astern 
Dfissouri  to  New  Mexico;  made  several  treaties  with  the 
Indians  :  was  many  years  a  public-spirited  resident  in  St. 
Charles  OO.,  and  was  a  trustee  and  liberal  benefactor  of 

Linden  w t  College  and  an  outspoken  anti-slavery  worker. 

D.  at  Elma,  Mo.,  Jan.  31,  1863. 

Sibley  (Henry  H.),  son  of  Judge  Solomon,  b.  at  De- 
troit, Mich.,  Feb.,  181  1  :  was  many  years  an  Indian  trader 
in  the  sen  ice  of  the  American  Fur  Company  at  Mackinaw 
and  Fort  Snelling;  was  delegate  in  Congress  from  Minne- 
sota Territury  1*49-5:1;  chosen  first  governor  of  the  State 
of  Minnesota  1858;  became  brigadier-general  of  volunteers 
Sept.  29,  1862  ;  commanded  a  successful  expedition  against 
the  hostile  Indians  on  the  W.  frontier  of  Minnesota  1863; 
was  brevetted  major-general  of  volunteers,  and  was  a  dele- 
gate to  the  soldiers'  and  sailors'  convention  of  1S66. 

Sibley  (HENRY  II.).  b.  in  Louisiana  July,  1S16;  was 
graduated  from  the  XT.  S.  Military  Academy  July  1,  1838, 
when  appointed  second  lieutenant  of  2d  Dragoons;  first 
lieutenant  1840,  captain  1847,  and  major  1st  Dragoons 
1861;  Berved  in  Florida  war  1838-39  and  1840-41 ;  adju- 
tant of  his  regiment  1841— 46.  In  the  war  with  .Mexico  he 
participated  in  the  siege  of  Vera  Cruz,  battles  of  Cerro 
Gordo,  Contreras,  Churubusco,  Molino  del  Rev,  anil  final 
capture  of  the  City  of  Mexico,  gaining  the  brevet  of  major 
for  gallantry  in  the  affair  at  Medelin,  near  Vera  Cruz,  Mar. 
2.".,  1847.  Subsequently  and  prior  to  the  civil  war  he  was 
actively  engaged  on  frontier  duty  and  on  numerous  expedi- 
tions, notably  the  Utah  expedition  (1857-58,  1859-60},  and 
thai  against  the  Na  vajoes  ( 1  860).  The  breaking  out  of  civil 
war  in  1861  found  him  in  New  Mexico,  where  he  resigned 
from  the  U.  S.  army  simultaneously  with  the  arrival  of  his 
major's  commission  (May  13),  and  entered  the  Confederate 
service,  in  which  he  was  soon  a  brigadier-general.  Having 
organized  a  brigade  in  N.  W.  Texas,  he  left  Fort  Bliss  in 
Jan.,  1862,  with  between  2000  and  2500  men.  to  effect  the 
conquest  of  New  Mexico,  and  Feb.  16  appeared  before  Fort 
Craig,  commanded  by  Col.  E.  R.  S.  Canby.  The  action  of 
Valverde  was  fought  Feb.  21.  closing  by  the  withdrawal  of 
Col.  Canby's  troops  to  the  fort.  Albuquerque  and  Santa 
Fe  were  occupied  by  Sibley  in  March,  but  the  following 
month  be  was  compelled  to  evacuate  the  territory  and  re- 
turn to  Fort  Bliss.  At  the  close  of  the  war  he  entered  the 
service  of  the  khedive  in  Egypt.  He  is  the  inventor  of  the 
tent  known  by  his  name.     (See  Tent.) 

Sibley  (Hiram  i.  b.  at  North  Adams,  Mass.,  Feb.  6, 1807 ; 
removed  early  to  W.  New  York,  and  engaged  in  manufac- 
turing machinery.  Becoming  interested  in  telegraph-lines, 
he  found  that  they  were  operated  under  four  different  pat- 
ents requiring  several  companies,  and  generating  competi- 
tion so  ruinous  that  with $7,000,000  invested  in  the  business 
no  profit  had  accrued.  He  conceived  the  idea  of  consoli- 
dating all  the  companies  into  one,  so  as  by  economy  and 
system  to  make  the  business  profitable.  Associating  a  few 
gentlemen  with  himself,  he  bought  or  leased  several  worth- 
less lines,  until  finally  over  twenty  corporations  were  merged 
into  the  Western  Union  Telegraph  Co.  He  thus  solvedthe 
problem  of  telegraphing  for  our  country  by  making  the 
business  pay  on  the  investment.  Large  profits  resulted 
to  the  stockholders  and  great  benefit  to  the  community. 
Mr.  Sibley  subsequently  conceived  the  idea  of  a  line  to  Cali- 
fornia, and  wa-  mainly  instrumental  in  carrying  through 
Congress,  in  the  face  of  the  mosl  intense  skepticism,  a  bill 
which  secured  a  line  to  the  Pfl  sine  coast,  lie  also  com- 
pleted negotiations  with  the  British  and  Russian  govern- 
ments for  a  European  line  rid  Behring  Strait,  should  the 
Atlantic  cable  haw  proved  a  failure.  Few  if  any  have 
surpassed  Mr.  Sibley  in  the  successful  efforts  which  first 
made  telegraph-lines  profitable  and  practicable,  and  by 
consequence  the  business  and  social  servants  of  mankind. 


Mr.  Sibley  is  using  his  wealth  intelligently  for  benevolent 
ends,  lie  has  expended  S25.000  in  erecting  a  church  in  his 
native  place.  $100,000  in  an  edifice  and  endowment  for 
teaching  the  mechanical  arts  in  Cornell  University,  and 
$100,000  on  a  fireproof  library  building  for  the  University 
of  Rochester. 

Sibley  (John  Langdon),  b.  at  Union,  Me.,  Dec.  29, 
1804;  graduated  at  Harvard  1825;  was  assistant  librarian 
there  1825-26;  ordained  as  a  Unitarian  minister  at  Stow, 
.Mass.,  May  4,  1829 ;  preached  there  until  Mar.,  1833;  be- 
came  in  is;;7  editor,  and  afterward  proprietor,  of  the  Amer- 
ican Magazine  of  Useful  and  Entertaining  Knowledge}  was 
again  assistant  librarian  at  Harvard  from  1841  to  1S56; 
since  which  time  he  has  been  at  the  head  of  that  library, 
the  most  important  in  America  in  many  respects :  has 
edited  since  1S41  the  Triennial  Catalogues  of  Harvard,  and 
•nor  L850  the  Annual  Catalogues  ;  has  published  a  Notice 
<■/'  the  Triennial  Catalogues  of  Harvard  University,  with  a 
Reprint  -/those  or  16? 4,  1682,  and  1700  (1865)  ;  is  author 
of  b, History  of  Union,  Me.  (1*51),  considered  a  model 
town-history,  and  has  prepared  copious  biographies  of 
the  earlv  graduates  of  Harvard,  of  which  vol,  i.  appeared 
1873. 

Sibley  (Solomon),  b.  at  Sutton.  Mass..  Oct.  7,  1769  ;  be- 
came  a  lawyer;  settled  at  Marietta,  0.,  1795,  at  Cincinnati 
1796,  and  at  Detroit  1797  :  was  a  member  of  the  first  legis- 
lature of  the  North-west  Territory  1799,  a  delegate  to  Con- 
gress from  Michigan  Territory  1820—23,  and  judge  of  the 
supreme  court  of  Michigan  1824-36.  I>.  at  Detroit  Apr.  4, 
1S4G. 

Sib'thorp  (John),  M.  D„  F.  R.  S.,  b.  at  Oxford,  Eng- 
land, Oct.  28,  1758,  son  of  Dr.  Humphrey  Sibthorp,  profes- 
sor of  botany  ;  graduated  at  Oxford  University  about  1778  ; 
obtained  a  Radcliffe  travelling  fellowship  :  studied  medi- 
cine at  Oxford.  Edinburgh,  and  on  the  Continent  ;  made 
botanical  researches  in  France  and  Switzerland;  became 
professor  of  botany  at  the  College  of  Physicians  1784  :  made 
a  botanical  tour  in  Southern  Italy.  Crete,  Cyprus,  Asia 
Minor,  parts  of  European  Turkey,  and  Greece  Mar.  1786— 
Sept.,  1787  :  succeeded  his  father  as  professor  of  botany  at 
Oxford  :  was  one  of  the  founders  of  the  Linnsean  Society  : 
was  given  the  title  of  regius  professor  179.'!;  made  a  second 
and  more  minute  botanical  exploration  of  Greece  and  the 
Ionian  Islands  1794—95:  published  the  Flora  Oxoniensia 
(1794),  and  d.  at  Bath  Feb.  8,  1  796.  He  bequeathed  to  the 
university  £1  200  per  annum  for  the  publication  of  his  great 
work.  Flora  Graca,  which  was  edited  by  J.  E.  Smith  and 
John  Lindley  (20  vols.,  royal  folio,  with  1000  colored  plates, 
1807  seq.). 

Sib'yl  [Gr.  aifSvWa]  was  the  common  name  given  by  the 
Greeks,  and  subsequently  by  the  Romans,  to  all  old  women 
who  were  believed  to  be  possessed  of  prophetic  gifts,  and 
whose  advice  and  help  were  consequently  eagerly  sought 
by  superstitious  persons.  The  most  famous  of  these  women 
was  the  Cumeean  sibyl,  so  called  after  CnmsB,  in  Campania, 
where  she  resided.  She  brought  nine  books  of  oracles  and 
prophecies  to  Tarquinius  Priscus,  king  of  Rome,  but  the 
price  she  asked  for  them  was  so  enormous  that  the  king 
declined  to  buy  them.  She  then  burned  three  of  the  books, 
but  asked  the  same  price  for  the  remaining  six.  When  the 
king  still  refused  to  pay  the  price,  she  burned  three  more 
books,  and  he  now  paid  for  the  last  three  the  sum  originally 
demanded  for  nine.  These  books  were  preserved  in  the  tem- 
ple of  Jupiter  Capitolinus,  and  were  held  in  great  respect. 
But  in  S3  n.  r.  they  were  destroyed  by  lire,  together  with 
the  temple.  A  collection  of  sibylline  oracles  was  then  made 
in  Italy.  Greece,  Asia  Minor,  Egypt,  and  Libya,  and  having 
been  thoroughly  sifted  by  a  committee  of  knowing  men,  it 
was  deposited  in  the  new  temple  of  Jupiter  Capitolinus, 
where  it  was  destroyed  by  Stilicho  in  the  fifth  century  a.  d. 
Under  the  title  of  Sibyllint  Oi  acles  there  still  exists  a  col- 
lection of  Greek  verses  of  Jewish,  Christian,  or  pagan  ori- 
gin, probably  made  in  the  second  or  third  century  a.  p.  It 
was  edited  with  a  Latin  translation  by  Alexandre  (2  vols., 
Paris.  1841—53).  (See  Ewald.  Abkandlung  uber  Bntstehung9 
fnhalt  und  Werth  der  mhyllischen  Biicher,  1S58.) 

Sicard'  (Roch  Ambroise  Cucurron),  b.  at  Fousseret, 
department  of  Haute-Garonne,  France,  Sept.  20,  1742; 
studied  theology  and  took  holy  orders  at  Toulouse;  was 
sent  by  the  archbishop  of  Bordeaux  to  Pari-  to  study  the 
method  'if  Abbe  de  l'Epee:  became  director  in  1786  of  a 
school  for  deaf-mutes  at  Bordeaux;  succeeded  Do  l'Epee  in 
1789  as  director  of  the  school  of  Paris;  was  imprisoned  as 
a  royalist  in  1792,  and  barely  escaped  with  his  life  during 
the  September  riots:  was  again  suspended  >>y  the  Direc- 
tory in  1795  from  his  position  as  editor  of  Annates  e><th<>- 
Hqnes,  but  resumed  his  office  in  1799.  D.  at  Paris  May  10. 
]s22.  He  wrote  Mimoires  sur  I'Art  d'instruirt  les  Sourds 
de  Naisxifiicc  ( 1789 1.  ( 'ate'ehisme  <<  I' Usage  des  Sourds- 
mint-.  (1796),  Corns  d' 'Instruction   oVun   Sourd-muet  (1800), 
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and  Theorie  dcs  Signea  pour  V Instruction  dea  Sourda-mueta 
(1808). 

Sicil'ian  Vespers,  the  name  usually  given  to  the  out- 
break of  the-  insurrection  of  the  Sicilian  people  against  the 
French  usurper.  Charles  of  Anjou,  at  Palermo  on  Easter- 
day,  Mar.  30,  L282.  Pope  Urban  IV.  had  deposed  the  in- 
fant sovereign  of  the  Two  Sicilies,  and  in  1^65  bestowed 
that  kingdom  upon  the  bigoted  Charles  of  Anjou,  who  was 
as  notorious  for  his  vices  as  his  brother,  King  Louis  IX.  of 
France,  was  conspicuous  for  his  virtues.  Charles  took  for- 
cible possession  of  the  kingdom,  suppressed  the  provincial 
and  municipal  jurisdictions  in  Sicily,  superseded  the  native 
authorities  by  French  favorites  and  adventurers,  and  con- 
verted the  government  into  an  oppressive  and  unmitigated 
despotism.  Tins  was  long  borne  without  organized  resist- 
ance, but  the  brutality  of  a  French  soldier  toward  a  young 
lady  in  a  religious  procession  to  a  sanctuary  at  Monreale, 
at  the  hour  of  sounding  the  vesper-bells  on  the  festival 
above  mentioned,  produced  an  explosion  of  popular  resent- 
ment which  began  by  the  instant  massacre  of  the  French 
soldiery  present,  and  ended  with  the  slaughter  of  most  of 
Charles's  foreign  and  native  adherents  throughout  the 
island,  and  the  final  overthrow  of  his  domination  in  Sicily. 
This  is  the  received  account,  which  differs,  however,  in 
some  respects  from  the  results  arrived  at  by  historical  re- 
search. (See  Amari,  La  Gnerra  del  Veepri  Sicilian*,  Pa- 
lermo, 1842,  2  vols.;  many  times  reprinted.) 

Q-eoroe  P.  Marsh. 

Sic'ilies,  The  Two  [Reame,OT  Regno  Belle  Due Sici- 

(>'r\,  the  legal  designation  of  a  political  state  popularly 
called  the  kingdom  of  Naples,  founded  by  the  Norman 
dynasty  in  the  Middle  Ages,  and  comprising  the  S.  E. 
provinces  of  Italy,  Sicily,  and  some  smaller  islands  near  the 
coast,  among  which  Isehia,  Procida,  Capri,  in  the  Parthe- 
nopa'an  group,  the  Lipari  or  /Eolian  and  the  Egadi  archi- 
pelagoes, and  Pantellaria,  arc  the  most  conspicuous.  The 
mainland  provinces  composed  what  were  styled  the  dominio 
nf  di  qud  del  Faro  ;  Sicily  and  the  adjacent  islands  were 
called  the  dominio  al  di  Id  del  faro,  Faro  ("lighthouse") 
being  the  name  commonly  given  to  the  Strait  of  Messina, 2 
miles  wide  at  its  narrowest  point,  which  divides  Calabria 
from  Sicily.  The  possessions  of  the  state,  which  had  no  for- 
eign dependencies,  lay  between  N.  hit.  36°  45'  and  42°  52' 
and  E.  Ion.  11°  :>o'  and  18°  32',and  contained  about  33,000 
BOj.  in.,  or  not  far  from  two-sevenths  of  the  superhcial  ex- 
tent of  the  presenl  kingdom  of  Italy.  (For  the  description 
and  special  history  of  the  insular  portion  of  the  kingdom 
of  the  Two  Sicilies  see  Sicily,  Island  of.)  The  conti- 
nental territory  of  the  Two  Sicilies  embraced  the  foot  and 
ankle  of  the  at  irate  (or  "boot")  to  which  the  form  of  the 
Italian  peninsula  is  compared.  It  was  bounded  N.  W.  by 
the  Pontifical  States,  from  which  it  was  separated  by  the 
Liri  or  Carigliano  on  the  Tyrrhenian,  by  the  Tronto  on  the 
Adriatic  coast:  N.  E.  by  the  Adriatic  ;  S.  E.  by  the  Ionian  ; 
and  S.  W.  by  the  Tyrrhenian  Sea.  It  included  a  consid- 
erable part  of  the  first  and  fourth,  and  the  whole  of  the 
second  and  third,  regions  into  which  Augustus  Ca;sar  di- 
vided Italy,  or  the  southern  portion  of  Latium,  Somniuni, 
and  Picenum,  and  the  entire  districts  of  Apulia,  Lucania, 
and  Bruttium.  (A  description  of  the  maritime  outline  will 
be  found  in  the  article  Italy.)  In  the  long  period  between 
the  downfall  of  the  Roman  and  of  the  Napoleonic  empires 
its  various  provinces  underwent  many  changes  of  boundary, 
designation,  and  government.  At  the  establishment  of  the 
Sohenstaufen  dynasty  almost  the  whole  soil  was  absorbed 
ID  the  duchies  of  SpoletO  and  Apulia,  and  Calabria  ;  under 
Napoleon  1.  it  became  the  kingdom  of  Naples  ;  and  at  the 
general  pacification  of  Europe  in  1815  it  was  reunited  with 
Sicily  under  the  ancient  style  of  the  kingdom  of  the  Two 
Sicilies,  which  it  retained  until,  by  \hv  ;fran  dono  of  Gari- 
baldi to  Vittorio  Emanuole  II. in  1860,  it  was  incorporated, 
u  ith  the  other  DOS  c--ions  of  the  dynasty  of  Sa\  oy,  into 
the  kingdom  of  Italy.  The  old  peninsular  territory  of  the 
Two  Sicilies  is  now  divided  into  L0  provinces  grouped  in  .r> 
compartments :  Abruzzi  and  Molise,  Campania.  Apulia, 
Potenza  or  Basilioata,  ami  Calabria.  (For  the  names. 
areas,  and  population  of  the  provinces  in  L86J  and  1871 
>«•«■    Iiai.v.)      'fhe  territory  of  these  provinces   consists 

oniony  of  the  main  and  subordinate  chains  of  the  Southern 

Apennines   and   I  heir  la  teia  I  ramifications,  with  valleys, 

plateaus,    morasses,    and    lakes    inter- por-od    bet  ween    the 

mountain-ridges.     A  considerable  part  of  both  the  eastern 

ami  the  western  coasts  has    been    shoaled,  and    the   harbors 

which  once  indented  the  sea  shore  filled  up  by  mineral  and 
vegetable  matter  brought  down  by  tin-  numerous  torrents, 
aided  by  sand  washed  in  bj  the  sea,  and  the  oversowing 
mountain  streams  have  often  spread  out  in  their  lower 
courses  wide  expanses  of  iluwatile  deposit  rich  in  the  ele- 
ment- -.I'  vegetable  life,  bul  exhaling  pestilential  miasmata, 
which  vender  them  unlit    for  (he   abode  of  man.      i  See  the 


official  report  of  Itafaelc  Pareto,  Suite  Bonificaziuni.  Rieaie 
•■  Paludi  d,  I  Regno  d' Italia,  L865.)  There  are,  however,  in 
the  continental  territory  of  the  Two  Sicilies  great  plains  of 
a  different  origin  ami  character.  Thus,  the  ancient  Cam- 
pania, corresponding  in  part  to  the  modern  Terra  di  Lavoro, 
though  broken  by  Vesuvius  ami  other  eruptive  elevations, 
is  in  great  part  level,  composed  of  volcanic  soil  of  exube- 
rant fertility  and  enjoying  a  not  insalubrious  climate. 
There  is  also  the  Tavoliere,  or  plateau  of  Apulia,  on  the 
N.  F.  slope  of  the  Apennines,  with  a  comparatively  level 
general  surface,  and  forming  a  sort  of  vast  common  of  pas- 
turage. The  Tavoliere  belongs  chiefly  to  the  public  do- 
main or  to  great  proprietors,  and  its*  administration  has 
been  a  source  of  much  embarrassment  to  the  successive 
governments  of  this  part  of  Italy.  The  Neapolitan  Moun- 
tains are  higher  and  generally  with  broader  bases  than 
those  of  Central  ami  Northern  Italy.  Monte  Corno, or  the 
Gran  Sasso  d'ltalia,  near  the  former  pontifical  frontier, 
rises  to  the  elevation  of  9312  feel,  and  is  the  loftiest  peak 
in  the  whole  chain  of  the  Apennines.  Monte  Amaro  is 
9131  feet  high,  and  Monte  Velino  measures  8180  feet; 
Monte  Meta,  7835,  and  Monte  Pellino,  7070,  arc  also  loftier 
than  any  of  the  Apennine  summits  in  Central  and  North- 
ern Italy.  The  height  of  Vesuvius  is  variable,  because  the 
great  central  cone  of  eruption  sometimes  rises  300  feet  above 
the  lip  of  the  crater,  sometimes  sinks  2000  feet  below  it. 
The  Punta  del  Palo,  a  rock  on  the  northern  edge  of  the 
crater  at  the  height  of  M'.J  1 J  feet  above  the  sea,  appears  to 
be  substantially  stable,  and  when  the  volcano  is  at  rest  is 
the  highest  point  of  the  mountain.  The  eruptive  rock  from 
Vesuvius,  and  from  other  now  inactive  volcanoes  in  the 
same  region  of  comparatively  late  geological  date,  like  Ve- 
suvius itself,  have  given  a  special  character  to  the  surface 
of  a  large  district,  of  which  Naples  is  approximately  the 
centre;  and  though  the  peninsular  territory  of  the  Two 
Sicilies  is  very  irregular  in  outline,  as  well  as  in  hypso- 
metric configuration,  it  has  no  very  marked  great  geo- 
graphical divisions,  if  we  except  that  between  the  volcanic 
district,  of  recent  origin,  and  the  regions  of  older  geological 
formation. 

Although  there  are  extensive  forests  in  various  parts  of 
the  kingdom,  the  woods  have  been  generally  felled  in  the 
easily-accessible  regions,  and  fires,  with  the  pasturage  of 
black  cattle  and  goats,  have  reduced  most  of  the  remainder 
to  a  perishing  condition.  The  soil  has  thus  been  deprived  of 
its  natural  protection, and  the  winter  rains  have  bared  much 
of  the  mountainous  territory  of  the  kingdom  not  only  of 
herbaceous  vegetation,  but  of  the  earth  which  once  covered 
the  rocky  hills.  From  the  same  cause  the  permanent  moun- 
tain-springs have  been  dried  up.  the  pastures  have  lost  their 
old  luxuriance,  and  the  upland  plateaus  of  the  interior  are 
without  water  for  irrigation,  which,  in  that  climate,  is  a 
prime  necessity  of  agriculture. 

The  most  important  lake  is,  or  rather  was,  the  Fucino  or 
Lago  di  Celano,  lying  50  miles  E.  from  Rome,  at  the  height 
of  2200  feet  above  the  sea,  and  covering  some  10,000  acres, 
lately  drained  and  converted  into  a  vast  expanse  of  most 
productive  soil  by  the  enterprise  of  Prince  Alessandro  Tor- 
Ionia.  (See  FUCINO.)  There  arc  also  BOme  large  fresh  and 
many  salt  water  Lagoons  along  the  coast,  especially  on  the 
Adriatic  shore.  (Sec  the  report  of  Pareto.  above  referred 
to.) 

The  width  of  the  Neapolitan  territory,  measured  nor- 
mally to  its  length,  scarcely  anywhere  exceeds  100  miles, 
and  the  watershed  of  the  Apennines,  which,  though  with 
many  sinuosil  ies,  runs  in  general  approximately  parallel 
with  the  coasts,  has  few  interruptions,  and  lies  everywhere 
at  a  considerable  elevation.  From  this  configuration  of 
surface  the  course  of  the  rivers  which  drain,  but  can  hardly 
he  said  to  water,  the  SOW  L8  generally  short  ami  rapid. 
Hence,  t  heir  volume  is  not  considerable  except  in  the  rainy 
season,  when  they  often  swell  to  formidable  torrents.  The 
chief  rivers,  besides  the  boundary-streams,  the  Tronto  and 
the  Garigliano  or  Liri,  are  the  Pescara,  the  Banaro,  ami  the 
0  fan  to,  emptying  into  the  Adriatic  ;  the  Brad  a  no,  Vasenti, 
and  Agri,  which  discharge  their  waters  into  the  (lulf  of 
Taranlo;  and  the  VoltumO  and  Scle,  tributaries  of  tho 
T\  irheuian.  The  I  Garigliano  is  I  mat  aide  below  l'ontecon  o, 
but  otherwise  none  of  these  rivers  are  in  any  way  navi- 
gable,   though    the    estuaries    of  some    of  them    form    small 

ports  or  anchorages ;  and  neither  the  Grarigliano  nor  the 
volturno,  the  two  largest,  and  which  (low  for  a  consider- 
able distance  in  valleys  parallel  with  the  coast,  has  a  total 
lengi  h  of  more  than   1011  miles. 

The  general  traits  of  the  geology  and  mineralogy  of 

Southern  Italy  are  Sufficiently  well  known,  hut  the  diffi- 
culty of  penetrating  the  Inhospitable  interior  districts  has 
prevented  much  special  examination  of  the  stratigraphy 
of  the  inland  territory,  and  the  superior  attractions  of  the 
Ye.-u\ian  regions,  the  great  volcanic  laboratory  of  conti- 
nental Europe,  have  almost  exclusively  absorbed  the  atten- 
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tion  of  scientific  investigators.     In  the  northern  proi  inces 
the  central  mountains  are  of  calcareous  and  serpentine  for- 
mation or  of  arenaceous  ami  conglomerated  rock,  and  with 
rurassic  strata.    Great  beds  of  gypseous  rock  and 
much  sulphur  al fcur.    On  the  lower  elevations  rest  ex- 
tensive Tertiary   strata,  containing,  among  their  fossils, 
shell                       identical  with  existing  species.     Further 
an  tains  arc  granitic,  with  Secondary  de- 
.  i .  ■  i.  >  t  rooks,  derived  not  only  from  Vesuvius 
long  extinct  craters,  belonging  to  the  same 
,[.  arc  extensive,  and  the  frequency  of  the  eruptions 
in  tus  and  the  accessibility  of  all  the  deposits  of  vol- 
canic origin   have  offered  such  facilities  for  the  study  of 
eruptive  phenomena  as  do  not  exist  elsewhere  in  Europe. 
The  volcanic  character  <•!'  Vesuvius  was  hardly  suspected  by 
the  ancients  until  the  destructive  eruption  of  a.  i>.  7'-'  sud- 
denly revealed   it<  true  nature,  ami   there  have  since  oc- 
.  I  Imii.,'  periods  of  rest  during  which  the  external  slopes. 
:n,  I  even  the  interior  walls  of  the  crater,  have  been  covered 
with  woods  and  pastures.     But  for  the  last  two  centuries 
mi  1   a   half  eruptions  have  been  frequent,  and   several  of 
them,  as  in  ISl'2  and  in  1*72,  have  been  of  extraordinary 
ace.     The  volcanic  ashes  of  ancient  eruptions  have 
been  spread  over  a  wide  extent  of  plain  as  arable  soil  or 
hardened  into  tufaceous  rock,  sometimes  by  rain  and  other 
atmospheric  agents  on  the  surface,  at  others  by  the  action 
of  sea-water  into  which  the  eruptive  matter  tell.      In  some 
cases  t  ttese  deposits  appear  to  have  been  of  submarine  ejec- 
tion, in  others  they  have  been  submerged,  and  again  raised 
by  the  alternate  subsidence  and  elevation  of  the  land,  which 
is  so  strikingly  exemplified  at  Pozzuoli.     The  fact  of  the 
occurrence  of  sea-shells  in  these  strata  is  not  always  eon- 
elusive  evidence  that  they  were  ever  covered  by  the  sea  ; 
for  if  we  are  to  believe  the  reports  of  Braocini  and  Father 
Ignatius,  marine  shells  were  thrown  out  from  the  crater  in 
the  eruption  of  1631,  having  been  drawn  into  the  abyss 
from  the  sea  with  the  water,  the  absorption  of  which  into 
the  focus  of  the  volcano  is  counted  by  some  among  the 
causes  of  volcanic  outbreaks. 

Among  the  phenomena  allied  to  volcanic  energy  which 
occur  in  this  territory  we  may  mention  mineral  springe, 
very  various  in  composition  and  temperature  of  water. 
j  i  seous  exhalations,  and  especially  the  earthquakes,  which 
are  more  frequent  and  destructive  than  is  generally  known 
abroad.  The  earthquake  of  1"S3  is  widely  celebrated  both 
from  its  violence,  and  from  the  fact  that  its  force  was  chiefly 
exerted  in  easily-accessible  and  familiarly-known  prov- 
inces; but  that  of  1857,  which  laid  waste  an  inland  terri- 
tory lying  mainly  in  the  province  of  Potenza,  was  not  less 
violent,  and  was  perhaps  equally  destructive,  though  it  did 
not  attract  the  general  attention  of  Europe  in  90  high  a  de- 
gree. Examples  of  almost  all  known  volcanic  products  arc 
found  among  the  ejections  of  Vesuvius  or  in  those  of  older 
date,  distinguished  as  belonging  to  Somma.  (On  this  sub- 
ject see  Phillips,  V>  turinx,  London.  ImV.i.  and  later  editions. 
and  in  the  article  Volcanoes.)  The  mineral  resources  of 
Southern  Italy  have  not  yet  been  thoroughly  explored,  and. 
though  very  various,  they  are  not  relatively  of  great  pres- 
ent economical  importance.  Ores  of  iron,  copper,  lead,  and 
silver  occur;  petroleum  is  obtained  in  Calabria  by  sinking 
wells;  lignite,  manganese,  sulphur,  salt,  marbles,  ceramic 
clays,  and  aluminiferous  rock  are  abundant,  and  many  of 
the  deposits  of  these  minerals  are  utilized  to  an  extent  not 
only  sufficient  to  meet  the  domestic  demand,  but  to  furnish 
considerable  contributions  to  commerce. 

There  are  few  animal  or  vegetable  species  peculiar  to  the 
Neapolitan  territory,  though  strong- winged  birds,  properly 
African  in  habitat,  are  not  nnfrequently  seen  in  Southern 
Italy,  and  the  bear  and  some  otherof  the  larger  quadrupeds. 
)  are  in  the  more  cultivated  regions  of  the  peninsula,  still 
furnish  sport  for  the  chase.  The  markets  of  Naples  and 
other  southern  cities  are  remarkable  for  abundance  and 
variety  of  fish.  Sardines,  anchovies,  and  the  tunny  arc 
cured  in  great  quantities.  The  Pinna  marina  is  common 
on  the  S.  E.  coasts,  and  its  silky  filaments  have  a  certain 
value  as  a  beautiful  material  for  knit-work  and  even  woven 
tissues.  The  red  or  precious  coral  occurs  in  Neapolitan 
waters,  though  most  of  the  coral,  as  well  as  turtle-shell,  so 
skilfully  wrought  by  Neapolitan  artisans,  is  from  the  Af- 
rican coasts,  'flic  only  European  palm,  Cka  meropa  humilia, 
is  thought  to  be  indigenous  in  the  southern  provinces  of 
the  kingdom  of  Naph  9, 

The  elevation  of  the  mountains  of  the  interior  of  course 
occasions  a  great  range  of  climate.  Monte  Corno  is  said 
to  be  covered  with  Bnow  nine  months  in  the  year,  but  the 
cooling  influence  of  this  and  other  high  inland  peak-  and 
ridge-  i-  modified  by  the  sea-breezes  to  which  every  por- 
tion of  the  narrow  peninsula  is  more  or  less  accessible,  and 
the  climate  everywhere  partakes  of  an  insular  -diameter. 
There  arc  very  few  meteorological  stations  in  the  interior, 
and  the  mean  temperature  and  precipitation  are  scarcely 


known  except  at  one  or  two  observatories.  From  1866  to 
1872,  at  Catanzaro  in  Calabria.  10  miles  from  the  Ionian 
Coast,  at  an  elevation  of  1000  feet  above  the  sea,  the  mean 
temperature  was  fiiU°  F..  the  extremes  26JC  and  93$°  j  at 
Naples  the  mean  was  634°,  the  extremes  the  same  as  at 
Catanzaro:  the  mean  precipitation  at  Naples  was  35j  inches. 
(  See  Italy.)  Upon  the  whole,  the  climate  of  the  Neapolitan 
territory  cannot  be  said  to  be  more  unhealthy  than  that  of 
other  countries  in  the  same  latitude,  though  extensive  dis- 
tricts  in  the  southern  provinces,  anciently  salubrious  and 
densely  populated,  are  now  malarious  and  no  longer  habit- 
able. 

The  agricultural  products  of  the  Neapolitan  provinces 
are  those  of  the  peninsula  generally,  com.  wine,  and  oil 
being  the  most  important.  Madder  ami  liquorice  are 
largely  grown.  The  almond,  important  for  its  oil  as  well 
as  its  kernel,  the  peach,  the  fig,  and  the  other  fruits  of  the 
cooler  temperate  zone  are  also  abundant.  The  lemon, 
orange,  citron,  and  lime,  in  their  hundredfold  varieties, 
grouped  by  the  Italians  under  the  general  name  of  agmmit 
have  far  greater  prominence  in  rural  industry  than  in  Cen- 
tral and  Northern  Italy,  where,  except  in  some  favored  lo- 
calities, these  fruits  must  he  treated  as  exotics.  The  culi- 
nary vegetables,  which,  though  of  great  moment  in  domes- 
tic economy,  figure  little  in  public  finance,  grow  luxuriantly, 
and  Naples  supplies  primeur8s  or  first  fruits,  not  only  to 
Northern  Italy,  but  to  countries  far  beyond  the  Alpine 
frontier.  It  is  an  important  characteristic  of  Neapolitan 
agric  Iture  that  the  dryness  of  the  summers  makes  irriga- 
tion necessary  for  almost  every  cultivated  crop. 

The  clothing,  furniture,  and  ordinary  tools  and  imple- 
ments of  labor  of  the  mass  of  the  population  are  largely 
the  product  of  household  industry,  ami  the  laborer  has  few 
wants  which  his  native  soil  does  not  supply  :  while  the  up- 
per elasses  derive  the  necessaries,  the  comforts,  and  the 
elegancies  of  life  in  great  proportion  from  the  same  indus- 
trial sources  as  the  rest  of  civilized  Europe.  There  are, 
however,  at  Naples  ami  some  other  points  important  foun- 
dries, forces,  and  other  mechanical  and  chemical  establish- 
ments, which  not  only  render  the  southern  provinces  in  a 
certain  degree  independent  of  foreign  supplies  of  such  prod- 
ucts, but  furnish  important  material,  among  which  bine 
vitriol  and  sulphuric  and  other  acids  deserve  special  men- 
tion, for  commerce. 

The  seaports  and  the  adjacent  territories  of  the  Neapol- 
itan provinces  were  occupied  at  the  earliest  period  of  which 
we  have  precise  historical  knowledge  by  Greek  colonists. 
The  extent  of  these  settlements  was  such  that,  though  they 
do  not  seem  ever  to  have  been  united  in  a  common  polit- 
ical organization,  or  to  have  enjoyed  full  possession  of  the 
inland  districts,  the  whole  of  Southern  Italy  was  regarded 
as  essentially  Greek,  and  was  vaguely  known  by  the  general 
designation  of  Magna  Grseeia.  Many  of  the  cities  of  Magna 
Grsecia  rose  to  great  wealth  and  high  soeial  culture,  but  in- 
ternal dissensions  and  wars  with  the  aboriginal  populations 
and  with  earh  other,  together  with  earthquakes,  pestilence, 
and  other  natural  calamities,  reduced  their  i»ower  after  a  com- 
paratively brief  period  of  opulence,  luxury,  and  strength; 
they  became  involved  in  entangling  alliances  and  hostile 
conflicts  with  foreign  powers,  and  their  participation  in 
the  Pyrrhic  and  the  Punic  wars,  whether  as  allies  or  as 
enemies  of  Rome,  opened  the  door  for  the  intervention  of 
that  powerful  people  in  their  political  affairs,  and  finally 
to  their  conquest  and  incorporation  into  the  great  Italic 
republic.  From  this  period  they  became  Roman  prov- 
inces, and  for  centuries  had  no  longer  a  special  common 
history.  After  the  Moors  had  conquered  Sicily,  they  re- 
duced a  considerable  part  of  the  southern  pro\  inces  of  the 
Italian  peninsula,  and  plundered  many  rich  towns,  some- 
times acting  independently,  and  sometimes  as  eondottieri 
or  mercenary  allies  of  the  native  princes  and  barons.  The 
Normans  tore  Sicily  from  the  Mussulmans  and  established 
themselves  under  difTerent  leaders  in  Lower  Italy.  In  1050 
the  Norman  Robert  Guiscard  made  himself  duke  of  Apulia 
and  Calabria.  In  1130,  Roger,  of  the  same  family,  was 
crowned  at  Palermo  king  of  the  Two  Sicilies,  and  soon 
reduced  to  submission  the  cities  and  provinces  of  Southern 
Italy,  which  had  still  maintained  an  independent  govern- 
ment. The  most  noteworthy  points  of  historical  interest 
in  the  chaotic  era  which  preceded  the  consolidation  of 
the  kingdom  under  Roger  are  the  rise  of  the  rocky  noofc 
of  Amain  to  the  rank  of  a  great  commercial  .-tare,  whieh  it 
held  till  the  loss  of  its  independence  in  1050  and  the  con- 
temporaneous rivalry  of  Pisa  reduced  it  to  insignificance; 
the  establishment  of  the  great  medical  school  of  Salerno. 
due.  in  part  at  least,  to  the  diffusion  of  Saracenic  culture: 
and  the  foundation  of  the  celebrated  monasteries  of  Monte 
Casino  and  La  Cava,  the  important  archives  of  both  of 
whieh  are  now  in  course  of  publication.  In  1194  the  em- 
peror Henry  possessed  himself  of  the  kingdom,  and  it  re- 
mained in  the  family  of  the  Hohenstaufens  till  1266,  when 
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Manfred,  the  occupant  of  the  throne  ami  uncle  of  the  lawful 
heir.  Conradin,  was  defeated  and  slain  by  Charles  of  Anjou, 
upon  whom  Pope  Urban  IV.  had  bestowed  the  crown. 
Conradin  was  taken  prisoner,  and  in  1268  put  to  death  by 
Charles,  bequeathing  his  kingdom  to  Pedro  III.  of  Aragon, 
son-in-law  of  Manfred.  The  history  of  the  war  waged  by 
Peter  for  the  recovery  of  the  bequest,  which  resulted  in  the 
expulsion  of  Charles  and  his  adherents  from  the  island 
of  Sicily,  is  most  picturesquely  narrated  by  the  Catalan 
chroniclers  Ramon  Muntaner  and  D'Esclot,  and  in  a  more 
philosophical  spirit  by  Amari,  in  Ln  (hurra  dei  Vespri 
Siri/ii/ni.  The  Angerine  dynasty,  restricted  to  the  domi- 
ii in  ill  ifi  qud  del  Faro}  was  dispossessed  in  1  1 12  by  Alfonso 
A',  of  Aragon,  who  bestowed  this  territory  on  his  natural 
son  Ferdinand.  Charles  VIII.  and  Louis  XII.  of  Franco 
successively  attempted  the  recovery  of  the  kingdom,  with 
partial  success,  hut  in  1504,  Sicily  was  again  united  with 
Naples  under  the  Spanish  crown,  and  governed  by  viceroys 
until  1713,  with  the  exception  of  a  short  interval  when  a 
Successful  revolt  under  Masaniello  temporarily  liberated 
the  Neapolitan  provinces  from  foreign  rule.  The  Peace  of 
Utrecht  gave  Naples  to  the  emperor  Charles  VI.,  but  it 
was  recovered  by  Spain  in  1734  and  given  to  the  Infant 
Don  Carlos  under  conditions  which  virtually  separated  it 
for  ever  from  the  Spanish  crown.  The  long  reign  of  Fer- 
dinand IV.,  the  successor  of  Don  Carlos,  was  marked  by  the 
expulsion  of  the  Jesuits,  the  conquest  of  the  kingdom,  and 
its  erection  into  the  Parthenop;van  republic  by  the  French, 
thr  restoration  of  Ferdinand,  his  second  expulsion  from  his 
continental  states,  though  retaining  Sicily,  the  successive 
accessions  of  Joseph  and  of  Murat.  Ferdinand's  return  to 
Naples  in  1815,  and  the  revolt  of  1821,  which  was  sup- 
pressed by  Austria.  The  reign  of  Ferdinand,  though  use- 
ful reforms  were  adopted  at  its  commencement,  was  cha- 
racterized by  an  unenlightened  policy,  by  tyranny,  by 
political  corruption,  and  by  cruelty  in  the  suppression  of 
discontents  and  the  punishment  of  the  instigators  of  re- 
volt. After  the  suppression  of  the  insurrection  of  1S21 
tin-  Austrian  troops  remained  as  an  army  of  occupation 
until  1*27,  and  a  separate  administration  was  created  for 
the  island  of  Sicily.  Ferdinand,  who  died  in  1825,  was 
Bucoeeded  by  Francis  I.,  and  in  ls:;il  the  crown  passed  by 
inheritance  to  Ferdinand  EI.,  popularly  known  as  "King 
Uomlja,"  from  the  bombardment  of  .Messina,  and  other 
towns  on  occasion  of  a  revolt  iu  1S.";7  and  the  following 
years.  In  1847  a  formidable  insurrection  in  the  southern 
provinces  ami  in  Sicily  led  to  royal  concessions,  but  which 
were  not  satisfactory.  In  the  revolutionary  year  1S4S 
Ferdinand  granted  a.  liberal  constitution  to  his  people, 
which,  however,  he  soon  revoked  and  resumed  his  despotic 
autocracy,  which  he  exercised  with  unrelenting  severity, 
notwithstanding  serious  warnings  and  earnest  remon- 
strances from  several  European  powers.  In  lSaT  a  new 
insurrection  broke  out,  but  soon  met  a  bloody  repression. 
Ferdinand  died  in  1859.  His  successor,  Francis  II., 
continued  his  father's  system  of  mi  sgo\  eminent  and  tyr- 
anny, but  in  I860,  Garibaldi,  Inning  first  overcome  op- 
position in  Sicily,  crossed  over  to  the  mainland,  where  ho 
met  little  or  no  resistance;  Francis  fieri  from  Naples, 
and  Garibaldi  on  Sept.  7  entered  the  city  as  dictator,  un- 
armed and  without  a  military  escort.  The  battle  of  the 
Volturno  on  Oct.  1  decided  the  fate  of  the  kingdom,  which 
indeed  was  before  hardly  doubtful ;  Victor  Emmanuel  II., 
king  of  Sardinia,  took  possession  of  the  capital  Nov.  7 ; 
the  strong  places  remaining  in  the  hands  of  Francis  were 
soon  reduced;  the  kingdom  'if  the  Two  Sicilies  ceased  to 
exist  :  the  annexation  of  its  territory  to  the  dominions  of 
King  Victor  Emmanuel  was  sanctioned  by  a  popular  vote; 
and  it  became  an  integral  part  of  the  new  kingdom  of 
Italy.  No  satisfactory  general  history  of  the  kingdom  of 
the  Two  Sicilies  exists,  and  in  fact,  under  the  former  jeal- 
ous governments  of  that  country,  none  could  he  written. 
The  historical  authorities  oft  en  est  cited  are  (liannone. 
Storm  ill  Napolij  of  which  there  are  numerous  editions, 
and  Colletta,  Storia  del  Reame  di  Napoli  dal  1784  al  1885, 
both  highly  meritorious  works.  The  history  of  Naples 
mnsl  therefore  he  studied  in  the  annals  of  foreign  nations 
having  political  relations,  amicable  or  hostile,  with  thai 
stati-,  in  general  histories  of  Italy,  and  in  documentary 
Collections.  These,  indeed,  are  fragmentary  source.-  of  in- 
formation, and  they  are  too  numerous  and  diversified  to  he 

here  enumerated.  George  1'.  Marsh. 

Sic'ily,  Island  of  [It.  Sicilia  ;  Lat.  Sicilia,  Sicania, 
Trinacria],  the  largest  and  most  important  island  of  the 
Mediterranean,  lying  near  the  centre  of  that  sea,  between 
\.iat.:;ii°  LI' and  38°  l8',B.Ion.  I2°30'to  15°40'.  Sicily 
belongs  to  the  kingdom  of  [taly,  from  which  it  is  separated 

by  the  narrow  Fai r  Strait  of  Messina.      It  forms  a  nearly 

Isosceles  triangle,  the  shortesl  Bide  Or  base  fronting  the  i:., 
and  contains  about  11,300  sq.  m.,  OT  an  area  not  far  from 
that  of  Maryland  in  the  V.  S.     Besides   i  Jtioa,  lying  50 


miles  from  the  \.  coast,  and  Pantellaria,  80  miles  from  the 
S.  \V.  coast,  there  are  two  archipelagos  belonging  to  Sicily, 
Of  which  the  Jvilian  or  Lipari,  consisting  of  twelve  small 
islands  near  the  \.  I-;,  extremity  id'  the  main  island,  has 
acquired  celebrity  from  it-  volcanic  character,  Stromboli, 
one  of  the  group,  having  been  constantly  in  eruption  dur- 
ing the  whole  historic  period.  The  Egadi  (J&f/atea),  a 
group  of  three  islands  near  the  westernmost  point  of  Sicily, 
are  important  for  their  fisheries. 

For  administrative  purposes  Sicily  is  divided  into  seven 
provinces — Caltanisetta,  Catania,  GHrgenti,  Messina,  Pa- 
lermo, Syracuse,  and  Trapani;  but  the  Maud  has  no  sepa- 
rate political  organization,  and  is  in  all  respects  an  integral 
part  of  the  kingdom  of  Italy.  In  1861  the  population  was 
estimated  at  2,391,802,  which  is  probably  below  the  truth. 
According  to  the  census  id'  Is;  | ,  it  was  then  2,68  1,099. 

The  coast  has  a  total  development  of  about  700  mile-. 
Though  diversified  in  outline,  it  ha- leu  harbors  suitable  for 
vessels  of  greal  burden.  Commencing  at  the  \.  El.,  the 
X.  coast  trends  generally  S.  K.  to  near  Termini,  but  the 
regularity  is  broken  by  the  capes  of  Mila/./o,  Calaria,  Or- 
lando, and  Cefalu.  From  the  Hay  of  Termini  it  stretches 
X.  W.,  rounding  the  capes  of  Xatiarana  and  Mongerbino, 
to  the  Capo  di  Callo,  then  S.  W.  to  the  Bay  of  ( 'a -I  el  bun  are, 
then  X.  VV.tothe  pointof  the  long  promontory  of  San  Vito, 
then  by  a  winding  course  S.  W.  to  Capo  Bobo  at  the  ex- 
tremity of  the  island.  The  P.  W.  coast  is  more  regular, 
and  ]» resents  no  very  conspicuous  salient  or  retreating 
angle.  The  E.  coast  is  indented  with  the  harbors  of  Syra- 
cuse, Agosta,  Catania,  and  Messina,  which  latter,  and  Pa- 
lermo on  the  X.  coast,  are  the  most  important  ports  of  the 
island,  though  a  large  trade  is  carried  on  at  the  small  har- 
bors of  Trapani  and  Marsala  on  the  W.  and  the  roadstead 
of  Licata  on  the  S.  W.  coast.  The  S.  E.  point  of  the  island 
is  called  Capo  Passero — the  N.  E.,  Capo  del  Faro.  Near 
the  N.  E.  point  of  the  island  commences  a  chain  of  moun- 
tains of  ancient  geological  formation,  corresponding  to 
those  of  Calabria.  Its  general  direction  is  S.  S.  YV.  to 
Taormina,  then  turns  to  the  W.,  and  runs  about  parallel 
with  the  N.  coast,  and  in  general  very  near  it,  attaining  a 
height  of  from  2000  to  3500  feet,  to  its  culmination  nearly 
S.  from  Cefalu  in  the  Madonia  Mountains,  the  highest  sum- 
mit of  which,  the  Pizzo  dell'  Antenna  or  Pizzo  di  Case, 
rises  to  the  elevation  of  6478  feet,  and  the  Monte  San  Sal- 
vatore  is  but  200  feet  lower.  There  the  chain  breaks  up, 
or  rather  divides,  into  three  ridge-,  running,  with  diminish- 
ing height,  S.  AV..  S..  and  S.  E.,  toward  the  southern  ooast 
of  the  island;  hut  these  ridge-  are  -n  often  interrupted 
that  they  compose  rather  a  series  of  detached  mountains 
than  continuous  elevations.  The.  northern  scarp  of  the 
coast-mountains  is  abrupt,  the  S.  much  more  gradual  ;  and 
in  fact  the  general  surface  of  the  island  may  be  considered 
an  irregular  plateau,  descending  from  the  X.  or  coast-chain 
to  the  S.  E.  The  S.  E.  portion  of  the  island  consists  of 
gypseous  and  cretaceous  mountains  and  plateaus,  nowhere 
rising  above  3000  feet,  and  generally  much  lower,  and  it  is 
in  this  region  that  the  famous  sulphur-mines  of  Sicily  are 
found. 

Mount  Etna  is  an  isolated  volcanic  peak,  resting  on  a 
base  about  Ml)  miles  in  diameter,  and  rising  to  the  height 
of  Mi. '.135  feet,  but  the  great,  cone  is  subject  to  change  of 
form  by  ernptions,  and  therefore  its  elevation,  like  that  of 
Vesuvius,  is  variable.      The   slopes   are  studded  with  cones 

of  eruption,  hundreds  in  number,  and  sometimes  of  consid- 
erable dimensions.     One  of  the  most  remarkable  features 

of  the  surface  of  Etna  is  the  Val  del  Bove,  a  tremendous 
chain  2000  feet  deep  on  the  E.  Hank  of  the  mountain.  (Sec 
Etna,  and  the  great  monograph  of  Sartorius  von  YValters- 
hausen  on  this  mountain.)  The  Maealuha.  or  mud  vol- 
cano, near  (Jirgenti,  and  various  phenomena  observed  on 
the  southern  coast  I  see  Sci  ice  \  I  point,  as  some  geologists 

suppose,  to  a  renewal  of  volcanic  activity  in  that  region. 

The  minerals  of  Sicily  correspond  to  the  geological  for- 
mations of  which  the  island  is  ( iposed.     Metallic  ores 

OOOur,  hut  hardly  in  such  quantities  as  to  be  worth  elabora- 
tion. The  marbles,  jaspers,  and  agates  are  lino.  Lignite 
is  found,  and  a  certain  quantity  of  alum  is  produced.  Am- 
ber, generally  of  a  transparent  yellow,  but  sometimes  blue  or 

green  in  color,  is  colleoted  on  the  eastern  coast,  but  sulphur 
la  economically  the  most  valuable  mineral  product  or  Si- 

cll\  :  and  since  the  appearance  of  the  oidiuiu  of  the  grape, 
against  which  sulphur  is  if  not  the  only  at  least  the  most 
effectual  remedy,  the  demand  for  this  article  of  export  has 
immensely  increased. 

The  general  surface  of  Sicily  is  very  irregular,  and  there 
are  no  plains  of  any  considerable  extent,  that  of  Catania 
being  the  largest.  There  are  few  lakes  or  ponds  in  the 
island.     There  is  a  -mall  lake  near  Castro  Giovanni,  the 

anoient  Enna,  and  the  Lake  of  Lentini,  tl gh  larger,  is 

but  an  inconsiderable  sheet  of  water.  The  Hanks  of  Etna, 
and   Indeed  of   all  the    Sicilian   mountains,   were    rich    in 
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forests,  but  these  have  been  greatly  reduced  in  modern 
times.  Eruptions— as,  for  example,  thai  of  1868 — have 
been  vrrv  destructive  to  the  forests  of  Etna,  but  those  in 
other  parts  of  the  island,  where  not  protected  by  inaccesBi 

\iiW\y  ,.  .       i      n  chiefly  destroyed  by  iinprovi- 

(|rllI  felling  an  I  abuses  of  the  right  of  pasturage.  The 
southern  mountain-slopes  are  in  general  bare  and  arid,  anil 
furrowed  with  channels  cut  by  the  heavy  winter  rains, 
which  give  rise  to  numerous  swift  torrent-,  Jiumare  or 
ei iimn re,  but  are  neither  absorbed  by  the  soil  nor  collected 
in  natural  or  artificial  receptacles  for  a  supply  in  the  dry 
seasons.  The  Giarretta,  formed  by  the  confluence  of  the 
Simeto  and  the  Gurnalunga,  the  Fiume  Sal  so,  the  Platan  i, 
and  the  Belioi  are  the  principal  rivers.  The  streams  of 
smaller  volume  are  altogether  too  numerous  to  be  desig- 
natod,  though  very  many  of  them  are  serious  obstacles  to 
internal  communication  from  the  violence  of  their  currents 
in  winter,  and  the  extreme  difficulty  of  constructing  secure 
bridges  over  them. 

The  slope  of  the  surface  of  Sicily  toward  the  S.,  and  its 
consequent  exposure  to  the  winds  from  the  neighboring 
continent  of  Africa,  might  he  expected  to  create  for  it  a 
tropical  climate,  but  the  evaporation  from  the  surrounding 
seas  mitigates  the  heat,  and  its  condensation  on  the  moun- 
tains of  the  X.  coast-range  furnishes  a  supply  of  water, 
which,  badly  economized  as  it  is,  serves  in  some  degree  to 
protect  the  soil  from  the  effects  of  the  droughts  of  summer. 
The  temperature  is  not  subject  to  extremes;  it  is  agreeable 
except  during  the  prevalence  of  the  depressing  sirocco; 
and  in  general  it  is  not  unhealthy,  though  many  localities 
are  rendered  almost  uninhabitable  by  malaria.  The  soil, 
whether  of  volcanic  or  of  sedimentary  origin — for  alluvial 
formations  can  hardly  he  said  to  exist — is  of  exuberant 
fertility  wherever  a  moderate  quantity  of  water  can  be 
secured  for  irrigation.  The  agriculture  generally  is  of  the 
rudest  and  most  primitive  description,  and  the  great  inse- 
curity of  life  and  property  is  :in  almost  insuperable  objec- 
tion to  the  investment  of  capital  in  rural  improvements. 
Breads  tuffs,  and  especially  wheat  of  excellent  quality,  and 
leguminous  vegetables  are  the  most  important  articles  of 
cultivation.  The  vine  thrives  almost  everywhere,  and  the 
varieties  of  Sicilian  wines,  some  of  which  are  in  great  de- 
mand for  exportation,  are  numerous.  Of  late  years  the 
Stronger  sort-  arc  hugely  employed  for  coupage,  or  mixing 
with  the  wines  of  France,  to  which  they  give  body  and 
flavor.  Hemp  is  grown  in  considerable  quantities.  Saffron 
and  sumach,  the  latter  especially,  are  of  some  importance 
in  commerce.  The  mulberry  is  cultivated  for  the  silkworm. 
Much  manna  is  collected  from  incisions  in  the  bark  of  a 
species  of  ash.  The  almond  is  extensively  cultivated,  as 
is  also  the  olive,  and  the  figs  are  good  for  the  tabic,  but  as 
an  article  of  commerce  do  not  rival  those  of  Smyrna.  The 
prickly  pear  thrives,  and  its  fruit  enters  into  the  regular 
diet  of  the  poorer  classes.  In  favorable  situations  t ho 
agrumi,  or  lemon  and  orange  tribe,  are  said  to  be  the  most 
profitable  objects  of  cultivation,  and  as  the  agave  flourishes 
luxuriantly,  there  seems  to  be  no  reason  why  it  should  not 
be  regularly  cultivated  for  the  beverage  it  yields,  as  in 
Mexico.  The  date-palm  is  grown,  but  not  for  profit.  The 
sugar-cane  was  introduced  by  the  Moors,  anil  much  sugar 
was  manufactured  from  it  by  that  industrious  people.  In 
all  probability  the  sugar-cane,  as  well  as  a  great  number 
of  other  sub-tropical  vegetables,  might  again  be  advan- 
tageously cultivated,  and  substituted  for  tobacco,  which  is 
an  economically  profitable,  though  certainly  not  otherwise 
useful,  crop. 

The  manufactures  are  not  of  great  importance,  but  ex- 
tensive enough  and  various  enough  for  the  supply  of  most 
articles  of  consumption  required  by  the  laboring  classes. 
The  fisheries  are  prosecuted  with  more  energy  than  most 
branches  of  Sicilian  industry.  The  tunny  is  taken  and 
cured  at  various  points  along  the  coast,  and  sardines  and 
anchovies  are  shipped  to  foreign  ports  in  great  quantities. 
The  preciou-  coral  occurs,  hut  is  not  abundant,  and  many 
small  vessels  visit  the  Tunisian  Sea  in  pursuit  of  it. 

Besides  a  few  great  highways,  most  of*  the  roads  in  Sicily 
arc  mere  bridle-paths,  and  ninny  large  towns  in  the  in- 
terior arc  not  accessible  by  wheel  carriages.  A  railway 
from  Palermo  to  Girgenti.  by  way  of  Termini,  is  far  ad- 
vanced: another  from  Messina  to  Syracuse  is  completed; 
and  another  from  Catania,  to  connect  with  the  Palermo- 
Girgenti  road,  will  lie  opened  in  the  course  of  a  few  months. 
These  will  hut  partially  supply  the  wants  of  the  people, 
and  a  long  time  must  elapse  before  the  traveller  can  pene- 
trate the  greater  part  of  Sicily  without  great  discomfort 
and  personal  risk. 

In  spite  of  the  devastations  of  earthquake,  volcano,  and 
malaria,  few  regions  of  the  earth  are  inure  favored  by  na- 
ture than  this  island,  but  from  moral  causes  these  advan- 
tages have  been  turned  to  little  practical  account,  and  the 
populace    is    deplorably   ignorant,   indolent,   and  vicious. 


The  present  government  of  Italy  has  done  what  was  prac- 
ticable for  the  diffusion  of  instruction.  In  the  larger  towns 
the  facilities  for  education  arc  respectable,  and  it  may  be 
hoped  that  from  these  centres  redeeming  influences  will 
radiate. 

The  Sicilian  dialect  much  resembles  that  of  Calabria, 
and  indeed  there  is  a  certain  family  likeness  in  all  the 
popular  speeches  of  Southern  Italy.  The  points  which 
first  strike  the  ear  of  a  stranger  acquainted  with  Tuscan 
are  the  very  frequent  substitution  of  u  for  the  o  final; 
the  change  of  //  into  dtl.  as  beddu  for  hello  ;  and  the  omis- 
sion of  the  u  sound  after  q,  as  chistu  for  questo.  The 
Sicilian  dialect  is  agreeable  to  the  ear,  and  though  it 
generally  agrees  with  the  Tuscan  in  vocabulary,  it  has 
nevertheless  many  words  peculiar  to  itself,  some  borrowed 
from  Arabic,  and  others  from  unknown  sources.  It  can 
hardly  be  said  to  be  a  literary  language,  but  it  has  ancient 
chronicles  in  the  popular  speech,  and  the  modern  poems 
of  Mcli,  not  to  speak  of  other  works  in  dialetto,  are  justly 
admired.  It  was  long  maintained  that  poems  alleged  to 
be  the  work  of  Sicilian  bards  of  the  twelfth  and  thirteenth 
centuries — such,  for  example,  as  those  ascribed  to  King 
Enro,  to  the  emperor  Frederic,  and  to  Ciullo  d'Alcamo — 
written  substantially  in  the  Tuscan  dialect,  were  the  eaidiest 
existing  specimens  of  the  lingua  romune  of  Italy  ;  and  that 
the  literary  tongue  originated  not  in  Tuscany,  but  at  the 
court  of  Palermo.  But  we  have  no  contemporaneous  copies 
of  these  ancient  poems,  and  the  better  opinion  seems  to  be 
that,  as  we  possess  them,  they  are,  if  genuine,  later  Tuscan 
rifacimenU  «»f  Sicilian  originals.  (On  the  existing  folk- 
lore of  Sicily  see  Pitre,  Biblioteca  delte  Tradizioni popu- 
lari  Sici liana  (Palermo,  1875,  7  vols.  12ino),  a  work  of 
much  interest  and  value.) 

The  classic  authors  have  preserved  us  many  traditional 
accounts  of  the  earliest  inhabitants  of  Sicily,  hut  the 
proper  history  of  the  island  goes  no  further  back  than  the 
colonization  of  the  coasts  by  Greek  adventurers,  begin- 
ning, it  is  alleged,  in  the  eighth  century  B.  C,  and  con- 
tinuing for  more  than  150  years,  and  all  the  civilization 
and  culture  of  ancient  Sicily  was  doubtless  of  Greek  or- 
igin. Bucolic  poetry  is  said  to  have  originated  in  Sicily. 
Bion  long  resided  in  the  island,  and  his  pupil  and  follower, 
Moschus,  as  well  as  Theocritus,  was  a  Sicilian  by  birth. 
Many  of  Pindar's  poems  belong,  in  subject,  to  Sicily. 
(On  the  relations  of  Sicily  to  Greek  literature,  and  on  the 
early  history  of  the  island,  see  T.  W.  Lloyd,  History  of 
SicilVf  London,  1S72,  8vo.)  The  Greek  colonists  were  from 
many  different  states,  and.  like  the  emigrants  of  the  same 
race  in  other  countries,  inclined  little  to  unite  in  a  common 
or  national  organization.  The  cities  and  their  respective 
territories  were  governed  by  oligarchies  or  tyrants,  and, 
though  often  at  war  with  each  other,  gradually  rose  to 
great  wealth  and  power.  Near  the  end  of  the  fifth  cen- 
tury b.  c.  the  Carthaginians,  who  already  had  trading  es- 
tablishments in  Western  Sicily,  were  invited  by  an  expelled 
despot  to  interfere  in  Sicilian  affairs,  and  they  sent  a 
great  army  to  lay  siege  to  Himera,  but  were  defeated.  In 
415  b.  c.  Athens,  which  had  on  a  former  occasion  taken  part 
in  the  intestine  dissensions  of  Sicily,  sent  a  powerful  force  to 
the  island,  really  with  a  view  to  its  com jucst  and  subjugation, 
though  ostensibly  for  the  protection  of  its  allies  in  Sicily.  The 
Athenians  were  totally  defeated.  The  Carthaginians  now  in- 
vaded the  island,  and  soon  made  themselves  masters  of  a 
great  part  of  it.  Peace  and  war  with  the  remaining  ter- 
ritory alternated  for  a  long  time,  and  about  the  3Tear  278 
b.  c.  Syracuse  invoked  the  aid  of  Pyrrhus,  then  at  war  with 
Rome,  who  was  victorious  against  the  Carthaginians.  A 
few  years  later  the  Mamertines,  who  had  possessed  them- 
selves of  Messina  and  of  much  of  the  interior,  invited  the 
Romans  to  protect  them  against  the  Carthaginians.  The 
Romans  consented,  and  their  interference  in  B.  c.  264  was 
the  occasion  of  the  First  Punic  war.  All  Sicily  became 
involved  in  the  struggle,  and  the  Romans  soon  reduced  the 
whole  island,  with  the  exception  of  the  Syracusan  terri- 
tory, which  was  spared  by  Rome  for  a  time,  but  succumbed 
at  last  to  that  power,  after  a  war  ending  with  the  mem- 
orable siege  and  capture  of  Syracuse  in  212  is.  <\,  when 
Archimedes,  whose  engineering  skill  had  so  long  delayed 
the  conquest,  lost  his  lite. 

Sicily  shared  the  fortunes  of  the  other  Roman  provinces 
until  the  downfall  of  the  Empire.  It  then  passed  under 
the  dominion  of  the  Goths,  from  whom  it  was  conquered 
by  Belisarius,  and  it  remained  a  Byzantino  possession  till 
the  ninth  century,  when  a  new  African  invasion  subjected 
it  to  the  Saracens.  The  Mussulmans  held  the  island  till  it 
was  torn  from  them  by  the  Norman  invasion,  commencing 
under  Robert  Guiscrtrd  in  1061  a.  n.,  and  ending  thirty 
years  later  by  the  submission  of  all  Sicily  to  Duke  Roger 
of  the  same  family,  whose  son,  Roger  II.,  conquered  a 
part  of  Southern  Italy,  and  was  crowned  king  of  the  Two 
Sicilies  in  1127-     On  the  failure  of  the  Norman  line,  the 
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pope  bestowed  this  kingdom  on  Charles  of  Anjou,  who 
was  expelled  by  the  revolt  of  the  Sicilian  Vespers  in  1282, 
and  succeeded  by  Peter  III.  of  Aragon.  The  Aragonesc 
dynasty  reigned  until  1676,  when  Sicily,  with  its  other 
possessions,  was  transferred  to  the  Spanish  crown.  In 
1  "t'li,  Austria  obtained  possession  of  Sicily.  The  Peace 
of  Utrecht  in  1713  gave  tne  soi  ereignty  to  Victor  Amadeus 
of  Savoy,  who  re-ceded  it.  to  Austria  in  1717  in  exchange 
for  the  island  of  Sardinia.  In  1734,  Spain  obtained  pos- 
session of  Sicily,  and  in  1736  the  island  was  reunited  with 
Naples  under  Don  I  larlos  aa  king  of  the  Two  Sicilies,  and 
continued  to  be  ruled  by  the  same  dynasty  until  its  libera- 
tion in  1860.  The  possession  of  the  island  by  the  Nea- 
politan government  was  maintained  during  the  wars  which 
followed  the  French  revolution  by  the  fleets  and  armies 
of  England,  and  British  influence  secured  some  improve- 
ments in  its  government.  There  were  many  revolutionary 
movements  after  this  period,  and  various  changes  were 
made  in  the  administration  of  its  government.  The  rev  oil  • 
of  1847,  1848,  and  1S49  were  suppressed  by  violence,  and 
till  the  final  overthrow  of  the  Neapolitan  dynasty  nothing 
substantial  in  the  way  of  reform  was  effected.  On  .May  16, 
I860,  Garibaldi,  at  the  head  of  1000  volunteers,  landed  at 
Marsala,  on  the  27th  entered  Palermo,  and  captured  Mi- 
l;i//o,  after  an  obstinate  defence,  on  July  20,  after  which 
he  met  with  no  serious  resistance,  and  he  soon  after  crossed 
over  into  Calabria  and  marched  upon  Naples.  The  expe- 
dition of  Garibaldi  was  not,  at  its  organization,  avowedly 
a  movement  in  behalf  of  the  king  of  Sardinia;  but  if  any 
doubt  existed  before  as  to  its  objects,  they  were  speedily 
dissipated  by  a  proclamation  from  the  "dictator,"  and 
Sicily  hastened  to  annex  itself  to  the  dominions  of  the 
house  of  Savoy. 

Passing  by  the  few  remains  of  pre-historic  con- 
struct inns,  the  oldest  of  the  successive  Sicilian  civil- 
izations has  left  more  abiding  and  magnificent  me- 
morials than  any  of  its  successors.  The  temples  of 
Selinus  and  of  Agrigentum  are  of  a  very  early  style  of 
Greek  architecture,  and  arc  of  great  interest  in  the  his- 
tory of  that  art.  Many  ruins  of  Greek  temples  are  found 
in  other  parts  of  the  island.  There  is  little  which  can  be 
ascribed  to  Carthaginian  architects,  and  most  of  the  works 
of  Roman  art  have  perished  or  been  so  far  transformed  as 
to  render  it  difficult  to  determine  their  origin.  The  Sara- 
cenic influence  is  very  visible  in  many  constructions  at 
Palermo  and  elsewhere,  and  the  Normans  erected  or  mod- 
ified many  churches  in  accordance  with  their  peculiar  taste. 
If.  then,  we  cannot  affirm  the  existence  of  a  special  Sicil- 
ian style  in  art,  Sicily  at  least  shows  a  skilful  local  adapta- 
tion of  several  foreign  styles,  and  many  of  her  religious 
and  other  public  structures  exhibit  features  of  great  excel- 
lence. 

(For  the  history  of  Sicily  see  the  authors  referred  to  at 
close  of  article  Sicilies,  The  Two,  and  the  following,  re- 
lating more  especially  to  the  island  :  The  article  "  Sicilia," 
Dictionary  of  Geography}  1'ietro  San  Filipo,  Compendia 
delta  Storia  di  Sicilia  (1857) 5  G.  E.  di  Iilasi,  Storia  del 
Regne  di  Sicilia  (3  vols.  8vo);  Amari,  Storia  dei  Muevl- 
mani  di  Sicilia  (Florence,  3  vols.  Svo,  1  No  1—72) ;  La  Lumia, 
Studidi  Storia  Siciliana  (2  vols.  l2mo,  Palermo,  1870);  Di 
Giovanni,  Filologia  e  Letteratnra  Siciliana  (2  vols.  12mo, 
Palermo.  1S71);  Lo  Faso,  Dnca  di  Serradifaleo,  AntichitA 
di  Sicilia  (5  vols,  folio).  Of  the  older  Sicilian  historical 
writers,  Fazellus,  Dc  Rebus  Siculie  Decades  Dnie,  is  im- 
portant.) George  1*.  Marsh. 

Sic'kingen,  von  (Franz),  b.  Mar.  1,  1481,  in  his  an- 
cestral castle  of  Siokingen,  near  Carlsruhe,  in  the  present 

grand  duchy  of  Baden,  was  one  of  the  wealthiest  and  most 
powerful  knights  of  his  time,  and  was  treated  with  much 
regard  both  by  Charles  V.  and  by  the  French  king,  Francis 
I.  He  spent  all  his  time  iij  feuds  with  his  neighbors,  and, 
having  come  into  contact  with  the  new  religious  ideas 
through  his  friend  Ulrich  von  Hutten,  he  formed  a  plan  of 
carrying  through  the  Reformation  by  force.  As  the  de- 
spoiling  of  the  Ho  man  Catholic  <  hurch  of  all  its  property, 
ami  the  distribution  of  its  estates  among  the  knights,  formed 
tin-  principal  point-  of  his  plan,  In-  expected  support  from 
the  nobilifrj  .  and  pamphlets  were  u  ritten  and  spread  among 

the  peasantry  in  order  to  arouse  them  too  against  their 
ecclesiastical  lords.  Hut  the  attempt  entirely  failed.  One 
alter  another  his  castles  were  taken,  and  at  last  he  was 
compelled  to  surrender  himself,  together  with  his  last  castle. 

Lands tuhl,  near  Kaiserslauten.  lie  d.  immediately  after, 
Mav  7.  1523.  There  is  still  one  lineof  the  family  flourish- 
ing, the  counts  of  Siekiugen   Hohenburg. 

Su'k'le   [from   the  root  of  the   Lat.  wo,  to  "cut"],  a 

reaping-hook  ;  a.  curved  knife,  usually  with  a  toothed  or 
serrate  edge,  need  for  cutting  grain  and  the  like.  The 
sickle  has  been  mostly  superseded  by  the  scythe  attached 
to  the  cradle,  and  tho  cradle  in  turn  has  given  place  to  the 


reaping-machine  and  the  header,  implements  drawn  by 
horse-pi  iw  ei . 

Sickles  (Daniel  E.),  b.  in  Now  York  Oct.  20,  1822  j 
was  educated  at  the  University  of  New  York,  but,  without 
graduating,  studied  law.  and  was  admitted  to  the  bar  in 
L843.  He  soon  became  identified  with  politics,  and  in  1847 
was  elected  to  the  State  Legislature  as  a  Democrat.  In  1853 
he  was  appointed  corporation  attorney  of  New  York  City, 
and  the  same  year  accompanied  Mr.  Buchanan  to  England 
as  secretary  of  legation.  Returning  in  1855,  he  was  elected 
State  senator,  and  the  following  year  was  chosen  member 
of  Congress  from  New  York  City,  and  re-elected  in  1858 
and  in  i860.  On  Feb.  27,  1859,  he  shot  and  killed  Philip 
Barton  Key  in  Washington  for  improper  intimacy  with  his 
wife,  and  was  placed  mi  trial  for  murder,  but  acquitted. 
On  the  outbreak  of  civil  war  he  raised  the  Excel sior  Brig- 
ade, and  in  .June.  (861,  was  appointed  colonel  of  one  of  its 
regiments,  the  70th  New  York.  In  Sept.,  1861,  he  was 
nominated  a  brigadier-general  of  volunteers.  The  appoint- 
ment was  at  first  negatived  by  the  Senate,  but  subsequently 
confirmed  to  date  from  original  appointment.  In  the  Vir- 
ginia Peninsular  campaign  his  brigade  was  attached  to 
Hooker's  division  of  the  3d  corps,  to  the  command  of  which 
corps  he  succeeded  in  Apr.,  1863,  having  been  commis- 
sioned major-general  of  volunteers  Nov.  29,  1862,  and  was 
distinguished  at  the  battle  of  Chancellorsvillc,  May  3-4. 
At  Gettysburg  he  lost  a  leg  early  in  the  Becond  day's  fight. 
I  n  1  866-67  he  commanded  the  military  district  comprising 
North  and  South  Carolina.  On  the  28th  of  July.  L866,  he 
was  appointed  colonel  of  the  42d  Infantry  of  the  regular 
army,  and  in  Apr.,  1869,  was  retired  from  active  service 
upon  the  rank  of  major  general.  In  the  latter  year  he  was 
appointed  U.  S.  minister  to  Spain,  which  position  he  re- 
signed in  1874.  lie  received  the  brevets  of  brigadier  and 
major-general  U.  S.  A.  for  gallantry. 

Sicoliana,  or  Siculiana,  town  of  Sicily,  province  of 
Girgenti,  about  8  miles  N.  W.  of  Girgenti,  in  a  district 
fertile  in  all  the  usual  productions  of  the  island.     1*.  5665. 

Sic'yon,  an  ancient  city  of  Greece,  was  situated  in  the 
northern  part  of  Peloponnesus,  near  the  Corinthian  Gulf, 
on  a  steep  hill  surrounded  with  strong  walls.  It  was  orig- 
inally a  Dorian  settlement,  and  sided  in  the  Peloponnesion 
war  with  Sparta.  Aratus,  the  famous  general  of  the  Achaean 
league,  was  born  here  ;  also  Leueippus  and  Apelles.  The 
city  was  celebrated  as  one  of  the  principal  seats  of  the  fine 
arts  in  Greece.  In  the  beginning  of  the  Christian  era  it 
fell  into  decay,  and  very  few  remains  arc  now  left  of  it. 

Sid'dons  (Sarah),  daughter  of  Roger  Kemble,  b.  in 
Brecon,  South  Wales,  July  5,  1755.  She  had  traditions  of  the 
stage  behind  her  inherited  dramatic  genius,  and  was  famil- 
iar with  theatres  and  theatrical  people  from  infancy  ;  played 
as  a  girl  in  her  father's  company  :  married  Mr.  Siddons,  an 
actor,  at  the  age  of  eighteen  ;  made  her  first  appearance  at 
1>rury  Lane,  with  Garrick,  as  Portia  in  The  Merchant  of 
Venice,  in  l77o,  but  made  no  mark;  retired  in  disappoint- 
ment, but  reappeared  in  1782.  This  time  she  made  a  deep 
impression  as  Isabella  in  The  Fatal  Marriage,  and  began 
her  career  of  extraordinary  success.  For  thirty  years,  until 
her  retirement  in  1812,  she  was,  in  spite  of  jealousies,  in- 
trigues, and  controversies,  the  (pieen  of  the  English  stage. 
Her  favorite  and  famous  characters  were  Lady  .Macbeth, 
Queen  Constance.  Queen  Catharine.  Jane  Shore,  Isabella, 
Ophelia,  Desdcijiona.  Portia,  and  Imogen — impersonations 
of  tragic  pathos  and  majesty.  Comedy  she  did  attempt  in 
parts  like  Rosalind,  but  without  distinguished  success.  To 
her  contemporaries  she  was  a  prodigy  of  genius.  She 
seemed  to  them  on  the  stage  a  being  almost  supernatural. 
Yet  in  the  opinion  of  judges  her  ordinary  recitation  was 
imperfect.  Her  effects  were  produced  by  presence,  mien, 
attitude,  expression  of  voice  and  countenance,  and  by  in- 
tense concentration  of  feeling,  which  lifted  and  dilated  her 
form,  transporting  her  audience  as  well  as  herself.  Her 
stature  was  not  above  that  of  ordinary  women.  Her  form 
was  beautiful,  her  countenance  expressive,  her  coloring 
effective  from  the  contrast  of  her  pale  complexion  with  her 
bla-k  hair  and  dark  eves  ;  and  all  worked  together  in  her 
moments  of  passion.  The  public  reading-  she  gave  from 
Shakspeare  alter  her  withdrawal  from  the  stage  were  inter- 
esting, but  did   not    add  to  her  fame.      Her  la-l  appearance 

a.-  an  actress  was  in  1818,  when  she  played  for  Charles 
Kemble'-  benefit.  Thenceforth  she  lived  in  retirement, 
honored  as  a  woman  of  stainless  reputation,  and  respected 
iu  all  the  relations  of  life.  1).  in  London  June  8,  is::i. 
Her  portrait  was  painted  by  Sir  Joshua  Kevin  dd.*  ;  her  C 
was  written  by  Thomas  Campbell.  0.  B.  FltOTBINGHAM. 
Sidellj  tp.,  Vermilion  en..  111.      P.  I  111... 

Sidell  (William  ID.  I>.  in  New  York  Aug.  21.  1810; 
was  graduated  from  the  l;.  S.  Military  Academy,  sixth  in 
his  class,  July,  1883,  when  assigned  t"  the  l.-t  Artillery  as 
brevet  second  lieutenant,  which  position   he  resigned   the 
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following  October,  and  adopted  the  profession  of  civil 
engineering.  For  a  time  he  was  a  city  surveyor  of  New 
Vink  and  an  assistant  engineer  on  the  Croton  aqueduct, 
Brookli  ii  do  dock,  etc.,  until  1837,  when  he  became  prin- 
cipal assistant  to  Capt  Talcott  in  the  hydrographic  survey 
,,i  (I,,,  ^ta  of  the  Mississippi  River,  on  which  duty  he 
.  ,,  i  two  years.  Subsequently  he  was  extensively 
the  laying  out  and  construction  of  railroads  in 
of  the  Q.  S.,  ami  in  1S51-52  was  assistant  to 
.-,  Gen.)  J.  G.  Barnard  in  tlie  exploration  and 
of  i  railway  mute  across  the  Isthmus  of  Tehuante- 
pec.  This  work  had  been  nearly  completed  when  in  1852 
tion  of  the  Mexican  authorities  caused  the  withdrawal 
of  the  surveying  party.  In  1858,  however,  the  Louisiana 
rehuantepec  Co.  resumed  the  work,  and  appointed  Sidell 
chief  engineer,  in  which  capacity  hecompleted  the  location 
for  n  railway  and  constructed  a  carriage-road  no  miles 
long  from  Salina  Cruz  on  the  Pacific  to  Suchil  on  the  Goat- 
sacoalcos  River.  This  route  was  operated  for  several 
months  in  the  transportation  of  passengers  and  mails 
from  N'w  Orleans  to  San  Francisco  in  connection  with  the 
Gulf  and  Pacific  steamers.  On  the  outbreak  of  civil  war 
he  relinquished  his  profession  and  accepted  (May  1  1,  1861) 
the  commission  of  major  of  the  loth  U.  S.  Infantry,  but 
without  joining  his  regiment  was  at  once  assigned  to  duty 
as  mustering  officer  in  the  department  of  the  Cumberland. 
In  July,  1862,  be  was  detailed  as  acting  assistant  adjutant- 
general  of  that  department,  continuing  as  such  until  trans- 
ferred to  Louisville,  Mar..  1863,  as  acting  assistant  provost- 
marshal-general  of  Kentucky,  resuming  soon  after  the 
duties  of  general  superintendent  of  recruiting  and  chief 
mustering  officer  of  the  State,  which  important  offices  he 
continued  to  fill  until  1807,  when  he  joined  his  regiment, 
the  10th  Infantry  (to  the  lieutenant-colonelcy  of  which  he 
had  been  promoted  in  1864),  with  which  he  served  in  Da- 
kota Territory  until  1869,  when  placed  in  charge  of  the 
depot  of  the  general  recruiting  service  at  Fort  Leavenworth, 
Kan.  While  thus  engaged  he  was  stricken  with  paralysis, 
and  Dec.  L5,  1870,  retired  from  active  service.  Returning 
t ■»  New  York  City,  he  lingered  until  July  1,  1873,  when  his 
death  occurred.  For  meritorious  and  faithful  services  in 
the  war  he  was  brevetted  colonel  and  brigadier-general 
U.  S.  array. 

Sidereal  System.  See  Astronomy,  by  Prof.  S.  New- 
COlIB;  and  Stars,  by  P.  A.  Secchi. 

Sidereal  Time.     See  Day. 

Sid'erite  [Gr.  cn'Sijpo?,  "  iron  "],  the  raineralogical  name 
for  spathic  iron  ore.     (See  Iron,  Ores  of.) 

Si'di- Bel- Abbes,  town  of  Algeria,  province  of Oran, 
has  good  bazaars  and  large  barracks.  The  surrounding 
districts  arc  very  fertile.  P.  7500,  of  whom  about  3000  are 
Europeans. 

Sid'i  Moham'med,  b.  in  1S03,  the  eldest  son  of 
Ahderrahman,  succeeded  his  father  in  1S59  on  the  throne 
of  Morocco,  and  was  immediately  involved  in  a  war  with 
Spain  on  account  of  the  piracies  which  prevailed  along  the 
coasts  of  his  dominions:  he  was  compelled  to  cede  to  Spain 
some  territories  and  pay  a  very  heavy  war-indemnity.  An- 
other policy  was  now  adopted.  He  formed  alliances  with 
the  European  power-;,  concluded  commercial  treaties,  and 
attempted  to  introduce  reforms  among  his  subjects.  But 
tin--.-  exertions  result*  1  only  in  exasperated  and  very  dan- 
gerous insurrections.  D.  Sept,  20, 1873,  and  was  succeeded 
by  his  son,  Melcv  Hassan. 

Sid'mouth  (Henry  Addington  i.  Viscount,  b.  at 
Reading,  England,  May  :;o,  1757,  son  of  Dr.  Anthony  Ad- 
dington,  author  of  some  medical  treatises  and  family  phy- 
sician to  the  earl  of  Chatham  ;  educated  at  Winchester 
School  and  al  Brasenose College, Oxford ;  studied  law;  was 
admitted  to  the  bar  1784:  entered  Parliament  the  same 
year  through  the  influence  of  the  younger  Pitt,  who  had 
been  his  friend  and  companion  from  boyhood,  and  to  whom 
he  gave  an  efficient  support  during  his  administration  ;  was 
Speaker  of  the  House  of  Commons  from  1789  until  1801, 
when,  on  the  resignation  of  Pitt  as  prime  minister,  he 
formed  a  new  ministry,  accepting  the  posts  of  chancellor 
of  the  exchequer  and  first  lord  of  the  treasury;  directed 
the  negotiation  of  the  Peace  of  Amiens  1802  ;  supported  a 
war-policy  L803;  resigned  office  1804;  was  raised  to  the 
peerage  and  made  president  of  the  council  Jan.  12.  1805; 
was  lord  privy  seal  in  the  Grenville  and  Fox  ministry 
1806-07)  was  -e-retary  of  state  for  the  home  department 
1812  22,  and  a  member  of  the  cabinet  without  a  portfolio 
1822-24,  after  which  he  retired  from  active  public  life,  and 
spent  his  later  years  at  Richmond  Park,  where  he  d.  Feb. 
15.  1844. 

Sid'ney,  p. -v.  and  tp..  Champaign  co..  111.,  on  To- 
ledo Wabash  and  Western  K.  R.  P.  of  v.  480;  of  tp. 
1560. 


Sidney,  p. -v.  and  tp.,  cap.  of  Fremont  co.,  la.  P.  of 
v.  817:  of  tp.  2521. 

Sidney,  p. -v.  and  tp.,  Kennebec  co..  Me.,  on  Kennebec 
River.     P.  1471. 

Sidney,  p. -v.  and  tp.,  Montcalm  co.,  Mich.,  on  Stanton 
branch  of  Detroit  Lansing  and  Lake  Michigan  K.  R.,  in- 
cludes part  of  Stanton,  the  county-scat.     P.  611. 

Sidney,  p.-v.  and  tp..  cap.  of  Cheyenne  co.,  Neb.,  on 
Lodge  Pole  Creek  and  on  Union  Pacific  R.  R., has  a  round- 
house, a  repair-shop,  a  hotel,  and  a  small  military  post. 
Sheep-farming  is  a  leading  industry  in  this  vicinity.    P.  369. 

Sidney,  p.-v.  and  tp.,  Delaware  co.,  N.  Y.,  on  Susque- 
hanna River.     P.  2597. 

Sidney,  p.-v.,  cap.  of  Shelby  co.,  <>.,  at  the  junction  of 
Dayton  and  Michigan  and  Cleveland  Columbus  Cincinnati 
and  Indianapolis  li.  Rs.,  has  2  banks,  several  factories,  a 
bell-foundry,  flouring-mills,  2  newspapers,  machine-shops, 
and  waterworks.     P.  2S08. 

Jas.  S.  Van  Yai.kf.nbi/ikju,  En.  "Democrat." 

Sidney,  or  Sydney  (Algernon),  b.  about  1022.  was  a 
son  of  the  earl  of  Leicester,  his  mother  being  daughter  of 
the  earl  of  Northumberland :  in  L632  accompanied  his 
father,  who  was  appointed  ambassador  to  Denmark,  and 
four  years  later  to  France.  In  1641  he  served  as  captain 
of  a  troop  of  horse  in  Ireland,  of  which  his  father  had  been 
made  lord  lieutenant.  When  the  great  rebellion  broke  out, 
he  and  his  elder  brother  set  out  to  join  the  royal  army  in 
England;  were  arrested  at  Liverpool  by  order  of  Parlia- 
ment ;  King  Charles  I.  believed  that  this  was  done  by  their 
own  procurement,  and  sharply  censured  them,  upon  which 
the  brothers  joined  the  Parliamentary  army.  Algernon 
being  made  a  captain  of  horse  in  the  regiment  of  the  earl 
of  Manchester.  He  was  severely  wounded  at  the  battle  of 
Marston  Moor  May,  1644;  and  in  Apr..  1645,  was  made 
colonel  of  a  regiment.  In  1640  his  brother.  Lord  Lisle, 
was  appointed  lieutenant-general  of  Ireland,  and  he  was 
in  i  te  lieutenant-general  of  horse  and  governor  of  Dublin; 
in  that  year  he  was  chosen  as  member  of  Parliament  for 
Cardiff;  in  1047  he  received  the  thanks  of  the  House  for 
his  services  in  Ireland,  and  was  made  governor  of  Dover. 
In  1 648  he  was  one  of  the  judges  at  the  trial  of  Charles  I., 
but  was  not  present  when  sentence  was  passed,  and  did  not 
sign  the  warrant  for  the  execution,  though  he  afterward 
characterized  it  as  "  the  justest  and  bravest  action  that 
ever  was  done  in  England  or  anywhere  else."  Being  op- 
posed to  the  protectorate  of  Cromwell,  he  retired  from  Par- 
liament in  L653,  but  when  the  Long  Parliament  was  re- 
stored in  1659,  he  resumed  his  seat,  and  was  named  one  of 
the  council  of  state,  and  was  sent  as  one  of  the  English 
commissioners  to  negotiate  a  peace  between  Sweden  and 
Denmark.  lie  was  absent  from  England  at  the  time  of  the 
Restoration,  and  not  acceding  to  this,  he  lived  abroad  in 
exile  for  nearly  eighteen  years,  and  was  often  in  great  pe- 
cuniary straits.  He  labored  all  this  time  to  bring  about 
the  establishment  of  a  republic  in  England.  In  1677  he 
received  a  pardon  from  the  king,  with  permission  to  return 
to  his  native  country:  was  an  unsuccessful  applicant  for  a 
seat  in  Parliament,  and  was  considered  as  being  in  league 
with  Monmouth,  Essex,  William  Lord  Russell,  and  other 
popular  leaders.  The  discovery  of  the  Rye  House  plot  in 
1663  gave  the  court  an  opportunity  of  ridding  itself  of  so 
dangerous  an  opponent,  lie  and  Russell  were  arrested  and 
committed  to  the  Tower  on  a  charge  of  high  treason.  The 
only  witness  as  to  the  main  facts  charged  was  Lord  How- 
ard of  Escrick,  who  by  his  own  confession  had  been  a  party 
to  the  plot,  and  was  ready  to  swear  away  the  lives  of  his 
associates  in  order  to  save  his  own.  The  law  required  two 
witnesses  to  prove  the  alleged  crime,  and  under  the  de- 
cision of  the  infamous  chief-justice,  Jeffreys,  the  other  wit- 
ness was  found  in  a  manuscript  on  government  which  had 
been  discovered  among  the  papers  of  Sidney,  in  which  it 
was  maintained  that  a  people  had  the  right  to  depose  an 
unworthy  sovereign.  The  trial  was  opened  Nov.  7.  I6S3; 
sentence  was  pronounced  on  the  20th:  and  on  Dec.  7  ho 
was  beheaded  on  Tower  Hill.  London,  the  disembowelling 
and  quartering,  which  were  a  part  of  the  sentence,  being  re- 
mitted at  tin-  last  moment.  Upon  the  scaffold  he  declined 
to  speak  to  the  people,  saying  that  he  had  made  his  peace 
with  God,  and  hail  nothing  to  say  to  man  ;  but  he  delivered  a 
paper  to  the  sheriff,  in  which  he  said  that  he  died  a  witness 
for  the  truth,  and  for  that  old  cause  in  which  he  had  been 
engaged  from  his  youth.  The  reversal  of  the  act  of  at- 
tainder was  one  of  the  earliest  acts  of  the  first  Parliament 
of  William  and  Mary.  His  Discourses  concerning  Govern- 
nu  ,it  were  published  in  1698,  and  a  4th  ed.,  with  some  mis- 
cellaneous writings,  in  1  772.  The  Lifeaf  Algernon  Sidney 
has  been  written  by  Meadley  (London,  ISIS)  and  Van 
Santvoord  (New  York.  1851).  A.  H.  Guernsey. 

Sidney,  or  Sydney  (Sir  Philtp),  b.  at  Penshurst.  in 
Kent,  Nov.  0.  loJd,  was  the  son  of  Sir  Henry  Sidney,  the 
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favorite  of  Edward  VI.,  his  mother  being  a  daughter  of  the 
duke  of  Northumberland  and  sister  of  Robert  Dudley,  the 
favorite  of  Queen  Elizabeth.  At  the  age  of  ten  he  was 
pla  :ed  at  school  in  Shrewsbury,  when'  he  became  noted  for 
gravity  and  intelligence  beyond  his  years,  lie  studied  at 
Oxford,  and  afterward  at  Cambridge,  and  in  L572  received 
a  special  license  from  the  queen  to  go  beyond  the  sea  in 
order  to  perfect  himself  in  foreign  tongues.  In  Paris  he 
was  received  with  great  favor  by  diaries  IX.,  who  gave 
him  a  court  appointment.  He  came  near  being  involved 
in  tin.'  massacre  of  St.  Bartholomew,  and  was  obliged  to 
take  shelter  with  the  English  ambassador,  Sir  Francis  Wal- 
singham.  lie  then  visited  Belgium,  Germany,  Hungary, 
and  Italy,  in  all  of  which  countries  he  was  noted  for  his 
skill  in  knightly  exercises,  as  well  as  for  his  fondness  for 
literature  and  art.  lie  returned  to  England  in  1572,  and, 
aided  by  the  influence  of  his  uncle,  now  earl  of  Leicester, 
rose  to  high  favor  at  court.  In  1576  he  was  sent  on  a  mis- 
sion to  Vienna,  nominally  to  console  with  the  emperor  Ru- 
dolph on  the  recent  death  of  his  father,  but  really  to  urge 
an  alliance  of  all  the  Protestant  states  against  the  over- 
shadowing power  of  Spain.  Upon  his  return  he  found 
Elizabeth  meditating  a  marriage  with  the  French  duke  of 
Anjou,  and  addressed  to  her  a  spirited  remonstrance  against 
the  match;  the  queen  apparently  took  no  offence  at  this, 
although  many  others  who  had  opposed  it  were  severely 
punished  ;  but  it  would  appear  that  his  favor  declined,  and 
not  long  after  the  queen  sharply  rebuked  him  for  having 
had  the  presumption  to  quarrel  at  tennis  with  the  earl  of 
Oxford,  a  nobleman,  while  he  was  only  a  simple  gentleman. 
Sidney  withdrew  from  court,  retiring  for  a  time  to  the  seat 
of  Ins  brother-in-law,  the  earl  of  Pembroke,  where  he  de- 
voted himself  mainly  to  literary  pursuits,  in  which  he  was 
joined  by  his  sister,  Mary,  countess  of  Pembroke,  who 
aided  hiin  in  a  metrical  translation  of  the  Psalter,  and  after 
his  death  wrote  an  elegy  upon  him.  Here  he  wrote  his 
pastoral  romance  A  rcadia,  which,  however,  was  never  com- 
pleted, and  his  Defence  of  Poesie,  upon  which  his  literary 
fame  mainly  rests.  In  the  mean  time,  the  queen's  favor  for 
him  revived,  and  he  took  a  prominent  part  in  all  pageants 
of  the  court.  He  fell  deeply  in  love  with  Lady  Penelope 
Devcreux.  whom  he  celebrated  under  assumed  names  in  his 
Arcadia  and  in  numerous  amatory  verses.  In  lOJS.'i  he  was 
knighted,  and  married  the  daughter  of  Sir  Francis  Wal- 
Bingham.  In  1585  he  wished  to  join  Sir  Francis  Drake  in 
his  second  expedition  against  the  Spaniards  in  the  West 
Indies,  but  the  queen  forbade  this,  fearing,  as  she  said, 
"lest  she  should  lose  the  jewel  of  her  dominions."  It  is 
said,  probably  without  good  grounds,  that  the  crown  of 
Poland  was  offered  to  him.  The  war  was  now  raging  be- 
tween Spain  and  the  Netherlands,  and  Elizabeth  made  some 
showof  assisting  the  Dutch.  In  1585,  Sidney  was  appointed 
governor  of  Flushing,  and  soon  after  was  made  general  of 
horse  under  his  uncle,  the  earl  of  Leicester,  in  which  ea-  j 
parity  lie  gave  promise  of  much  military  ability.  On  Sept. 
22,  1586,  he  encountered  a  body  of  the  Spaniards  under  the 
walls  of  the  town  of  Zutphen.  Sidney  had  a  horse  shot 
under  him.  and  in  the  third  and  decisive  charge  received  a  ' 
musket-bullet  in  the  thigh,  and  was  borne  from  the  held. 
Almost  fainting  from  loss  of  blood,  he  called  for  drink:  a 
bottle  of  wine  was  brought,  but  as  he  was  about  to  drink 
he  saw  a  wounded  soldier  eagerly  looking  at  the  bottle. 
Without  even  tasting  of  it,  he  gave  it  to  the  soldier,  saying, 
*•  Thy  necessity  is  yet  greater  than  mine."  He  was  carried 
to  Arnheim,  where  he  d.  Oct.  7,  a  little  more  than  a  fort-  > 
Bight  after  receiving  his  wound.  His  body  was  conveyed  | 
to  England,  where  it  lay  in  state  for  several  days,  and  a  j 
gem  ral  mourning,  the  first  of  the  kind  in  English  history, 
was  observed.  Sir  Philip  Sidney  is  perhaps  the  best  Eng-  I 
Hsh  modclof  knightly  virtues,  and  his  character  has  always  | 
been  a  favorite  theme  with  poets.  His  writings  bad  great 
celebrity  in  their  day,  but  they  are  marked  by  the  strained 
and  artificial  style  of  the  period.  His  Arcadia  was  first 
published  sunn  after  his  deatli  as  the  production  of  his  BIS- 
ter,  the  countess  of  Pembroke.  His  Complete  Works  ap- 
peared  in  London  in  3  vols,  in  1725;  his  Miscellaneous 
Works,  with  a.  memoir,  were  published  at  Oxford  in  1826, 
reprinted  at  Boston  in  IStil);  his  ('.>nifi{>  r.  Poems, edited  by 
Rev.  A.  B.  Grosart,  trere  published  at  London  in  L873. 

A.   II.  GUERNSEY. 

Sidney  Plains,  p. -v.,  Sidney  tp.,  Delaware  co.,  N.  Y.. 
on  Susquehanna  River,  at  the  junction  of  New  York  and 
Oswego  .Midland  with  Albany  and  Susquehanna  K.  K.,  has 
1  weekly  newspaper.      P.  lllo. 

Si'tlou,  or  Zidon,  an  ancient  city  of  Phoenicia,  on  the 
coast  of  the  Mediterranean,  in  lat.  88°  84'  N.,  near  the  Bite 
of  the  presenl  Saida,  attained  by  its  manufactures  and 
commerce  very  early  such  a  celebrity  that  its  name  was 
transferred  to  the  whole  country  and  to  the  nation.  It  bad 
commercial   Stations  in  Sicily,  Sardinia,  Spain,  and  on  the 


northern  coast  of  Africa  :  it  made  expeditions  to  the  British 
islands  and  into  the  Baltic:  and  the  fame  of  its  purple, 
glass,  Linen,  gold,  silver,  ami  ivory  ware  was  of  a  thousand 
years' standing.  It-  most  brilliant  period  seems  to  have 
been  between  1600  and  L200  it.  c.  It  was  afterward  super- 
seded by  its  own  daughter-city,  Tyre.  It  still  flourish)  I 
under  Persian  rule,  but  after  an  un-uceessful  revolt  against 
Artaxerxcs  Ochus  in  351  i;.  C.  it  was  nearly  destroyed,  and 
although  it  was  rebuilt,  it  never  again  reached  its  former 
splendor.  During  Ho-  Greek, Syrian, and  Roman  dominion 
it  >auk  more  and  more.  During  the  Crusades  it  was  alter- 
nately hold  by  the  Christians  and  the  Saracens.  In  1291 
Alalek  Ashraf  rased  it. 

SitloiiBtis  Apollinaris.     See  Apollinaris  Sidonius. 

Sidra,  Gulf  of.    See  Syrtis. 

Sie'bold,  von  (Philxpp  Franz),  b.  at  Wurzburg,  Ba- 
varia, Feb.  I".  1796 ;  studied  medicine  and  natural  science; 
went  in  1822  to  Batavia  as  a  physician  in  the  Dutch  ser- 
vice; accompanied  in  1823  the  Dutch  embassy  to  Japan. 
where  he  stayed  several  years,  and  v.  a-  enabled  by  his 
connections  with  Japanese  officials  and  scientists  to  under- 
take comprehensive  researches;  returned  to  Europe  in 
L.830;  published  Nippon,  Archiv  zur  Beschreibung  von 
.Iujhiu  (l'ii  vols.,  ls.'!2-."»7),  Fauna  Japbnica,  Flora  Juj,.,,,- 
ica,  Bibliotheca  Japonica  (6  vols.,  I8:i;j— II);  made  a  new 
journey  to  Japan  1859-62;  entered  on  his  return  into 
communications  both  with  the  Russian  and  the  French 
governments  concerning  their  relations  with  Japan; 
founded  the  Japanese  museum  at  Munich.  D.  Oct.  IS, 
l^ti'1!.  He  also  published  Urkundlicke  Darstellung  der 
I;,  str-  bungt.  n  A7.  7.  rlands  «»<l  Russlands  zur  Er'offnung 
Japans  (1854). — His  brother,  Kvim.  THE0D0R  Ernst  von 
Suebold,  b.  at  Wurzburg  Feb.  16,  1804,  studied  medicine, 
physiology,  and  zoology  ;  practised  as  a  physician  at  Ko- 
nigsberg  and  Dant/.i<- ;  wa-  appointed  professor  in  physi- 
ology and  comparative  anatomy  at  Erlangen  in  1840,  at 
Breslau  in  1 S o 0 .  and  at  Munich  in  1853;  and  wrote  Lehr- 
buck  der  vt  rgleichendi  u  Anatomic  der  wirbt  llosen  Tin- .-. 
(IMS;  translated  into  English  in  JS54),  Wahre  Partkeno- 
gent  ais  &i  i  Schmetterlingi  »  und  Bu  n'  »  {  1S5I*i).  and  Du 
Siis.sirtiHsi -.r/isrhr     run     M itt,  I,  n ropa     (1S63).      In     1S49     he 

founded,  together  with  Kolliker,  Zeitsehrift  fur  wissen- 
schaftliche  Zoologie. 

Siedl'ce,  town  of  Russia,  kingdom  of  Poland,  the 
capital  of  the  government  of  the  same  name,  has  a  line 
palace  surrounded  with  beautiful  gardens,  distilleries, 
sugar-refineries,  and  manufactories  of  agricultural  imple- 
ments. P.  10,013.  The  government  of  Siedlce,  compris- 
ing an  area  of  5534  sq.  m.,  with  543,392  inhabitants,  is 
situated  to  the  W.  of  the  river  Bug,  between  the  govern- 
ments of  Lomza,  Warsaw,  Radom,  Lublin,  Volhynia,  and 
Grodno,  and  occupies  nearly  the  same  territory  as  the  old 
palatinate  of  Podlaohia. 

Siege  [Fr.  siige-].  Modern  fortresses  are  of  two  general 
types — single  fortresses,  consisting  of  an  enceinte  and  its 
outworks  (see  Fortification),  and  intrenched  camps,  con- 
sifting  of  the  termer  combined  with  detached  works.  (See 
Entrenched  Camps.)  The  latter  may  be  defended  simply  by 
its  garrison,  or  by  a  large  army  in  addition  to  the  garrison. 
The  methods  of  attack  will  vary  with  these  different  cir- 
cumstances, and  may  be  classified  as  (1)  siege  of"  a  single 
tort  re-- :  (2)  siege  of  an  intrenched  camp  defended  by  its 
garrison  simply:  and  (3)  siege  of  an  intrenched  camp  oc- 
cupied by  an  army. 

I.  The  method  perfected  by  Vauban  in  the  latter  half  of 
the  seventeenth  century  applied  to  the  first  case,  and  un- 
der ordinary  circumstances,  with  the  proper  force — five  or 
six  times  the  garrison — was  almost  certain  of  Buooe&s. 
This  method  has  been  employed  without  essential  change 
for  200  years,  and  it  is  only  within  a  very  brief  period  that 
military  engineers  have  found  it  necessary  to  introduce 
some  modifications  in  order  to  adapt  it  to  modern  instru- 
ments of  war.  It  consists,  in  brief,  in  taking  up  a  strong 
intrenched  position  in  front  of  the  work,  beyond  the  range 
of  its  artillery,  and  clearing  a  path  thence  to  the  interior. 
To  do  tin-  latter  il  is  necessary  to  subdue  the  fire  of  the 
work,  to  baiter  dmvn  a  portion  of  the  scarp,  and  to  e\ca- 
\  ate  a  path  by  which  troops  can  ad\  am  c  under  cover.  The 
Occupation  of  the  ground  is  called  tho  investment.  The 
intrenohmentfl  on  the  aide  of  the  work  are  called  lines  of 
coiintervallation.  Sometimes  defences  arc  thrown  up  to 
guard  against  attack  from  the  exterior:  these  are  called 
lines  of  eireuinvallation.  The  covered  roads  constructed 
toward  the  work  arc  called  approaches,  zigzags,  or  bo- 
yuux.  To  prevent  their  being  enfiladed,  they  are  run  in  a 
zigzag  direction,  each  branch  being  BO  placed  that  it-  pro- 
longation >hall  fall  outside  fhe  salients  of  the  collateral 
wink-.  Whenever  it  is  practicable  several  zigzags  arc 
pushed  forward  simultaneously  from  different  points,  and 
converge  toward  the   point   of  attack.      During   the   earlier 
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portions  of  the  siege  these  approaches  are  constructed  by 
digging  a  trench  and  throwing  the  earth  up  on  the  side 
toward  the  enemy,  thus  tunning  a  simple  trench.  When 
within  easy  range  of  artillery,  cover  is  more  quickly  ob- 
tained by  plaoing  a  row  of  gabions  and  tilling  them  with 
earth;  tin-  ie  called  a  flying  sap.  During  the  latter  por- 
tions the  excavation  is  pushed  forward  by  sappers,  fool  bj 
foot,  under  the  eoi  er  of  a  lulling  shield  called  a  Bap-roller  ; 
it  is  revetted  with  gabions,  and  is  called  a  full  sap.  As 
the  heads  of  these  approaches  offer  an  easy  prey  to  sor- 
ties, they  are  united  from  distance  to  distance  by  uses 
of  trench  running  nearly  parallel  to  the  front  of  attack. 
These  are  called  parallels.  They  are  arranged  for  in- 
fantry defence  something  like  rifle-trenches  (set-  Forti- 
fication), but  their  terre-pleins  are  made  wider  to  afford 
means  for  the  tree  circulation  of  troops.  Each  parallel 
should  be  nearer  to  the  preceding  one  than  it  is  to  the 
work  attacked,  and  must  be  within  easy  supporting  dis- 
tame  from  it.  The  number  of  parallels  therefore  depends 
upon  tin-  distance  of  the  first  one  from  the  work,  and  that 
depends  upon  the  range  of  the  artillery.  In  Vauban'a 
time  there  were  usually  three;  at  Sevastopol  in  1854-55 
there  were  seven.  When  the  approaches  have  advanced 
within  easy  artillery-range — about  the  second  parallel — 
batteries  are  constructed  to  silence  the  artillery  of  the 
work.  When  practicable,  they  are  placed  on  the  prolonga- 
tion of  the  faces  of  the  work.  The  artillery  fire  having 
been  subdued,  the  approaches  are  pushed  forward  toward 
tin'  crest  of  the  glacis.  In  the  old  method,  when  within  a 
short  di.-tam-e  from  it,  mounds  of  earth,  called  trench  cava- 
lier-, were  thrown  up  to  command  the  covertway,  and 
served  to  drive  out  the  defenders.  Their  construction  is 
now  considered  impracticable.  The  occupation  of  the 
crest  of  the  covertway  is  called  the  crowning  of  the  glacis. 
Here,  in  the  old  method,  breaching  batteries  were  con- 
structed to  batter  down  the  scarp,  and  a  gallery  was  exca- 
vated (see  Mines,  Military)  to  lead  into  the  ditch,  the 
advance  through  the  ditch  and  breach  being  continued 
with  the  full  sap  or  by  assault.  In  these  operations  the 
miner  goes  hand  in  hand  with  the  sapper.  He  searches 
out  and  destroys  the  countermines,  creates  large  craters 
in  which  the  sapper  can  make  lodgments,  and  is  fre- 
quently employed  to  make  the  breach. 

The  driving  of  a  full  sap,  and  the  establishment  of  these 
breaching  batteries,  in  the  later  stages  of  the  siege,  always 
difficult,  may  be  said  to  have  become  of  late  years  imprac- 
ticable, assuming  always  that  the  defence  is  vigorous.  At 
Sevastopol  the  fortifications  were  not  strong,  their  profile 
being  that  of  field-works.  At  the  siege  of  this  place, 
which  lasted  eleven  months,  during  which  the  French  exe- 
cuted 42  miles  and  the  English  8  miles  of  trenches,  the 
approaches  never  reached  the  ditch.  At  the  final  as- 
sault the  ramparts  were  intact,  and  the  troops  had  to 
advance  without  cover,  at  some  points  more  than  200 
yards.  The  assault  failed  at  six  points  out  of  seven,  and 
it  was  the  opinion  of  Gen.  Niel,  <:><\n  man  dan  t  of  the 
French  engineers,  that  the  place  would  have  been  impreg- 
nable if  it  had  been  provided  with  good  revetted  scarps. 
This  opinion,  however,  assumes  that  the  scarps  remained 
unbreaelicd.  and  it  is  qualified  by  the  statement  that  the 
place  possessed  an  armament  such  as  is  only  found  in  a 
great  maritime  arsenal,  and  a  garrison  perpetually  re- 
plenished by  communication  kept  open  with  the  interior 
of  Russia.  Since  that  date  further  great  improvements 
have  been  made  in  the  calibre,  range,  and  accuracy  of  ar- 
tillery lire,  as  well  as  in  small-arms.  It  has  become  pos- 
sible to  effect  the  breach  by  indirect  fire  from  a  distance, 
while  the  difficulties  of  the  assault  have  been  proportion- 
ately increased.  The  introduction  of  the  Gatling  gun  and 
of  the  breech-loading  musket,  by  means  of  which  a  thin 
line  of  troops  con  keep  up  a  steady  sheet  of  fire,  has  ren- 
dered impracticable  the  open  assault  of  even  slight  in- 
trenchments  if  resolutely  defended.  It  has  fair  chance  of 
success,  however,  when  made  from  a  point  close  up  to  the 
works,  anil  against  a  garrison  worn  out  with  the  labors 
and  anxieties  of  ;i  long  siege,  or  when  following  closely 
after  the  explosion  "f  a  mine. 

The  prompt  capture  of  many  of  the  single  fortresses  of 
Frame  during  the  I  i-mco-German  war  of  1870-71  has  but 
little  bearing  on  tin-  subject,  as  many  of  them  were  of  an 
ancient  pattern,  none  were  in  a  complete  state  of  prepara- 
tion, the  artillery  was  inferior  to  that  of  the  enemy,  and 
the  defence  was  often  lukewarm  or  unintelligent,  or  both. 
The  method  of  th«-  Germans  was  to  observe  the  places  by 
detachments  until  operations  in  the  field  afforded  leisure 
for  a  serious  effort  against  them,  and  then  to  plant  power- 
ful batteries  at  distances  varying  from  I  to  2  miles,  and 
bombard  thein  until  thej  capitulated.  The  bombardment 
of  Sohlettstadt  lasted  ■">  days:  of  Neu-Brisoch  and  Fort 
Mortier,  ■">  days:  of  Thionville,  which  had  been  blockaded 
three  months,  2  days;  of  Montmedy,  after  four  weeks'  in- 


vestment, '2  days;  of  Longwy,  which  had  been  invested 
seven  weeks,  9  days;  of  Mezieres,  after  being  observed  by 
detachments  three  months,  and  regularly  invested  ten 
days,  U  days;  of  Roeroi,  7  hours  with  field  artillery;  of 
loul,  after  being  observed  four  weeks  by  a  brigade  and 
closely  invested  by  a  division  eleven  days,  8  hours;  of 
Soissons,  1  days;  of  La  Fere,  after  ten  days'  investment, 
'.'■0  hours;  of  Feronne,  after  six  days'  investment,  two  of 
them  employed  in  bombardment  with  field  guns,  7  days, 
etc.  These  facts  do  not  militate  against  the  value  of  these 
fortifications  in  themselves.  Even  defended  as  they  were, 
they  caused  great  annoyance  and  delay  to  the  invaders, 
and  they  enabled  the  hastily-organized  armies  of  France 
to  make  a  defence  of  which  otherwise  they  would  not  have 
been  capable.  Phalsburg  required  a  blockade  of  over  four 
months  tor  its  reduction,  and  Bitche  held  out  to  the  end  of 
the  war.  Verdun  resisted  a  coup  dc  main  Aug.  24,  was 
observed  by  detachments  until  Sept.  23,  when  it  was  closely 
invested,  resisted  a  bombardment  of  5-4  hours  from  cap- 
tured French  guns  Oct.  14-16,  but  surrendered  Nov.  8 
without  standing  a  regular  siege,  after  preparations  had 
been  made  for  carrying  it  on  with  Prussian  artillery. 
Strasbourg,  with  a  garrison  of  17,000  men,  resisted  for  51 
days  a  besieging  army  of  about  00.000.  The  attack  was 
by  regular  approaches,  the  outworks  being  breached  by 
distant  fire  and  by  mining,  and  the  main  rampart  by  the 
fire  of  batteries  in  the  second  parallel.  These  batteries, 
called  demolition  batteries,  were  about  800  yards  from  the 
place,  and  effected  their  purpose  by  indirect  tiring,  the 
masonry  not  being  visible.  The  crowning  of  the  glacis 
was  successfully  accomplished,  followed  by  the  descent 
into  the  ditch.  The  ditches,  being  tilled  with  water,  were 
crossed  by  dams,  or,  where  the  water  was  deep,  by  floating 
bridges  of  barrels  floored  over  with  planks.  Everything 
having  been  prepared  for  the  assault,  the  garrison  capitu- 
lated without  waiting  to  receive  it.* 

In  a  vigorous  defence  of  a  single  fortress  the  enemy  will 
be  kept  at  a  distance  as  long  as  possible  by  the  occupation 
of  favorable  points  on  the  exterior.  His  approaches  and 
other  works  will  be  harassed  or  destroyed  by  a  concentrated 
artillery  fire,  with  occasional  sorties  in  large  bodies. 
Counter-approaches  will  be  run  out  to  obtain  favorable 
positions  for  enfilading  his  lines,  and  sharpshooters  will 
be  posted  in  small  pits — called  rifle-pits — well  to  the  front, 
to  pick  oft'  his  gunners.  Countermines  will  be  prepared, 
and  sprung  at  the  proper  time.  Damage  to  the  works 
suffered  during  the  day  will  be  repaired  at  night.  Debris 
will  be  removed  from  the  foot  of  the  breach,  and  when 
the  latter  has  become  practicable  it  will  be  obstructed 
by  crows'-fcet,  chevaux-de-frise,  or  other  obstacles,  and 
intrenchments  will  be  thrown  up  to  command  it.  If  the 
garrison  has  not  been  overworked,  the  assault  should  be 
repulsed. 

II.  The  siege  of  an  intrenched  camp,  defended  simply 
by  its  garrison,  may  take  the  form  on  an  enlarged  scale 
of  the  operations  described  above,  or  of  a  blockade.  In 
the  former  case  one  or  two  of  the  detached  works  are 
selected  for  attack,  and  proceeded  against  until  their  cap- 
ture, the  difficulties  being  greatly  magnified  by  the  position 
of  the  artillery  of  the  place.  The  siege  of  Iiclfort  (Nov., 
ls7".  to  Feb.,  1^71  )  is  an  illustration.  The  works  planned 
for  the  defence  of  this  place  were  not  all  completed  at  the 
breaking  out  of  the  war,  and  some  of  the  points  selected 
for  the  detached  works  were  occupied  by  field  fortifications 
of  the  semi-permanent  type.  These  were  selected  by  the 
Germans  as  the  point  of  attack.  The  investment  was  com- 
pleted Nov.  3,  the  garrison  consisting  of  16,000  and  the  at- 
tacking force  of  30,000  men,  increased  about  the  middle  of 
January  to  80,000.  A  bombardment  was  opened  Dec,  3,  and 
continued  night  and  day  until  Feb.  13,  during  which  time 
more  than  500,000  projectiles  were  thrown  into  the  place.  In 
five  days  nearly  every  house  in  the  city  had  been  struck. 
The  defence,  under  Col.  Denfert-Rochereau,  was  gallant  and 
skilful.  For  many  weeks  he  kept  the  enemy  at  a  distance  by 
first  occupying  exterior  positions,  and  then  freely  using  his 
projectiles  at  long  range.  This  kept  the  line  of  investment 
so  attenuated  that  the  attacking  force  was  inadequate. 
Moreover,  the  latter  was  compelled  to  throw  up  lines  of 
circumvallation  against  the  threatening  force  under  Gen. 
Bourbaki,  and  to  use  part  of  its  artillery  in  defending 
them.  The  detached  fieldworks  were  finally  evacuated 
Feb.  3-8,  the  approaches  having  reached  the  ditch.  Thus, 
after  93  days'  investment  and  68  of  bombardment,  the 
attack  found  itself  just  where  it  would  have  been  on  the 
first  day  of  the  siege  had  it  not  been  for  these  fieldworks. 

*  European  sieges  have  been  selected  for  illustration  in  this 
paper  rather  than  American,  for  the  reason  that  The  former 
were  conducted  against  permanent  fortifications  constructed  at 
great  cost  and  intended  to  resist  land-attaeks,  while  the  latter 
were  conducted  against  earthworks  or  seacoast  fortifications. 
These  will  be  noticed  further  on  (.Section  IV.). 
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Further  operations  were  to  bo  pushed  against  the  main 
works,  but  the  garrison  was  ordered  out  of  the  place  by  the 
French  government,  and  turned  it  over  to  the  Germans 
Feb.  17  and  18,  Paris  having  capitulated  Jan.  28. 

III.  When  the  intrenched  camp  is  occupied  by  an  army, 
the  difficulties  of  forcing  an  entrance  are  greatly  magnified  ; 
and  if  the  army  is  not  very  much  inferior  to  the  attacking 
force,  they  will  probably  be  insuperable.  The  method  of 
blockade  may  then  be  resulted  to.  with  a  view  to  exhaust- 
ing the  supplies  of  the  besieged  of  ammunition  and  pro- 
visions. Here  the  attack  and  defence  consist  at  first  of  a 
struggle  for  the  possession  of  the  communications  with  the 
place.  These  being  once  all  secured  by  the  attack,  their 
further  operations  consist  mainly  in  harassing  the  garri- 
son by  a  distant  bombardment  while  vigilantly  guarding 
against  the  introduction  of  supplies  or  reinforcements.  The 
defence  consists  in  keeping  up  a  lire  upon  the  enemy,  with 
occasional  sorties  in  large  bodies,  the  object  of  which  is  to 
make  a  permanent  break  in  the  cordon,  with  a  view  to  its 
destruction  or  to  cover  the  introduction  of  reinforcements. 
The  sieges  of  Atlanta  and  Richmond  in  the  war  of  seces- 
sion, and  of  Metz  and  Paris  in  the  Franco-Uerman  war,  arc 
illustrations.  In  the  cases  of  Atlanta  and  Richmond  the 
operations  were  confined  to  the  preliminary  struggles  for 
the  communications.  Having  lost  these,  the  defenders 
withdrew  at  their  last  opportunity,  preferring  the  imme- 
diate loss  of  the  place  to  the  sacrifice  of  both  place  and  troops 
a  few  weeks  later.  At  Metz.  although  the  army  of  Bazaine 
was  driven  into  the  fortress  and  kept  there  against  its  will, 
and  weakened  the  fortress  for  resistance  to  blockade,  never- 
theless it  offered  an  immense  obstacle  to  a  forced  entrance. 
The  general  method  of  occupying  the  ground  by  the  Ger- 
mans was  about  the  same  both  around  Metz  and  Paris.  A 
first  line  of  outposts  was  established  from  half  a  mile  to  a 
mile  from  the  works.  These  were  intrenched,  and  were 
strong  enough  to  resist  small  parties  of  the  enemy,  but  not 
a  heavy  force.  Behind  these  was  a  carefully-selected  posi- 
tion, forming  the  main  line.  Its  distance  from  the  works 
depended  upon  the  nature  of  the  ground,  and  varied  from 
1  to  .*»  miles,  the  normal  distance  being  2$  miles,  or  a  little 
more  than  the  effective  range  of  the  guns  of  the  enemy.  It 
was  fortified  by  rifle-trenches  and  gun-emplacements  of 
the  strongest  profile,  strengthened  by  abattis  or  other  ob- 
stacles, with  occasionally  an  enclosed  work  capable  of  of- 
fering independent  resistance.  Farther  to  the  rear  central 
points  were  selected  and  fortified,  at  which  the  reserves 
were  posted,  and  upon  which  the  troops  were  to  rally  in 
case  of  the  enemy's  success  in  breaking  through  the  cordon. 
The  length  of  the  lino  of  investment  of  Metz  was  24  miles, 
and  of  that  at  Paris  4.r>  miles.  In  each  case  the  besieging 
force  was  about  200,000  men.  The  holding  of  such  lines 
by  such  numbers  would  have  been  utterly  impracticable 
previously  to  the  recent  improvements  in  small-arms  and 
the  introduction  of  the  free  use  of  continuous  lines  of  in- 
trenchments.  As  it  is,  when  the  investment  is  once  closed 
the  besieging  army  has  a  great  advantage  over  the  de- 
fenders, since  it  can  accomplish  its  purpose  without  leav- 
ing its  works.  The  roles  are  reversed,  and  the  besieged  are 
compelled  to  throw  themselves  against  the  intrenchments, 
where  they  are  so  sure  to  meet  with  destruction.  The  army 
in  Metz  was  173,000  strong,  and  that  in  Paris  500,000, 
many  of  the  latter,  however,  worthless  as  soldiers.  The 
former  capitulated  after  70  days'  blockade,  and  the  latter 
after  120  days*.  The  operations  about  these  cities,  especi- 
ally Metz,  give  rise  to  the  curious  but  essential  question, 
Can  one  army  invest  and  besiege  another  of  equal  magni- 
tude? (Sec  BazAINB.)  The  object  of  the  sorties  from  Metz 
was  to  break  through  the  cordon  and  get  away  with  the 
active  army,  leaving  the  place  to  be  held  by  its  garrison. 
The  fortifications  aided  such  attempts  ;  and  if  they  had 
been  mere  Held  intrenchments  which  were  being  evacuated, 
the  beleaguered  army  would  have  had  still  less  chance  of 
success.  The  answer,  then,  seems  to  be.  Let  an  army  some- 
what demoralized  by  defeat  simply  lie  dormant  for  a  while, 
and  it  may  be  invested  by  equal  numbers  and  taken  by 
siege. 

The  blockade  may  be  applied  to  a  single  fortress,  but  its 
chances  of  success  will  then  be  less  favorable,  for  the  rea- 
son that  the  number  of  mouths  in  the  place  being  com  para 
tivclv  small,  the  stock  of  provisions  may  be  such  as  to  cu 
able  it  to  hold  out  longer  than  the  requirements  of  the  be- 
sieger will  permit. 

IV.  For  a  long  period  in  the  early  history  of  war,  when 
the  arms  employed  were  slings  and  arrows,  the  high  and 
thick  walls  of  fortresses  ollered  insuperable  obstacles  to  a 
forced  entrance.  Sieges  then  were  simple  blockades.  At 
a  later  date  mining  w:is  resorted  to  (see  Minfs,  Military)  ; 
rumps  of  earth  and  wood  were  thrown  up,  beginning  be- 
yond the  range  of  an  arrow,  and  sloping  upward  to  the  top 
of  the  wall;  or  the  buttering  rain  was  employed  to  effect  a 
breach.  The  method  of  carrying  on  the  operation  mining 
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the  O  reeks  and  Romans  was  as  follows :  The  place  was  sur- 
rounded by  a  strong  continuous  intrenched  line.  In  front 
of  the  point  of  attack  a  covered  gallery  was  established 
parallel  to  the  work,  composed  of  vines.  A  vine  was  a  sort 
of  hut  on  wheel-,  about  s  feet  wide.  20  feet  long,  and  7  feet 
high,  with  a  double-sloped  roof  strong  enough  to  resist 
anything  the  besieged  could  throw  upon  it,  and  covered 
with  raw  hides  or  clay  to  protect  it  from  fire.  It  was  closed 
in  front  with  wickerwork  (from  which  its  name)  provided 
with  loopholes.  From  this  parallel  gallery  several  similar  gal- 
leries wore  run  forward,  the  head  of  each  being  occupied  by  a 
special  vine,  having  an  overhanging  roof  projecting  about 
10  feet  to  the  front,  under  eoi  er  of  which  workmen  lei  elled 
the  ground  or  built  up  the  ramp.  Through  these  galleries 
the  material  was  carried  forward  to  fill  up  the  ditch.  When 
the  wall  was  reached,  the  battering-ram  was  brought  up, 
covered  by  a  long  hut  of  a  construction  similar  to  that  of 
the  vines.  In  great  sieges  these  attacks  were  supported  by 
square  wooden  towers,  which  were  either  moved  up  to  the 
walls  on  wheels  or  put  together  on  the  spot ;  in  their  lower 
stories  they  contained  rams;  in  the  middle,  drawbridges, 
which  could  be  lowered  upon  the  walls:  and  in  the  upper 
stories,  parapets  of  hides,  wickerwork,  or  cordage  to  protect 
slingers  and  archers.  They  were  sometimes  as  much  as 
150  feet  high,  and  had  from  ten  to  twenty  stories.  Towers 
of  these  dimensions,  however,  could  not  be  moved.  The 
besieged  endeavored  to  retain  a  commanding  position. 
When  the  ramp  rose,  they  raised  the  wall  opposite  to  it :  and 
when  the  towers  were  constructed,  they  increased  the  height 
of  those  on  the  ramparts.  They  opposed  the  enemy's  works 
by  mining  and  inundations  and  by  fire. 

The  invention  of  gunpowder  rendered  the  wooden  ap- 
proaches and  the  towers  useless,  and  the  vines  were  at 
once  replaced  by  trenches.  The  change  in  the  character 
of  fortifications  (see  Fortification)  rendered  the  defence 
a  more  active  one.  The  garrison  could  sally  and  easily 
envelop  the  head  of  the  approach.  If  an  outwork  were 
taken,  it  was  difficult  to  hold  it,  for  the  reason  that  the  sup- 
ports were  at  a  distance.  (At  the  siege  of  Candia  an  out- 
work was  taken  and  retaken  thirty-six  times.)  During 
the  youth  of  Vauban  the  approaches  were  generally  pushed 
forward  to  the  glacis  when  the  covered  way  was  assaulted. 
A  covered  descent  was  then  made  into  the  ditch,  and  a 
breach  was  made  by  the  miner.  This  also  was  assaulted. 
After  the  capture  of  the  outworks  the  main  work  was 
breached  and  assaulted,  and  then  the  interior  retrench- 
ments. These  operations  were  bloody  and  precarious. 
Vauban  rendered  them  sure  and  comparatively  safe.  He 
secured  his  approaches  from  being  enveloped  by  the  intro- 
duction of  parallels,  and,  avoiding  assaults,  accomplished 
his  purposes  by  well-directed  manual  labor,  establishing 
the  method  sketched  at  the  beginning  of  this  paper. 

The  principal  siege  operations  during  the  civil  war  in 
America  were  the  following:  At  Yorktown, Va.  (April  and 
May,  1S62),  a  parallel  was  constructed  about  a  mile  from 
the  works,  and  heavy  siege  batteries  were  established,  but 
the  enemy  evacuated  before  the  latter  opened  fire.  This 
siege  is  interesting  from  the  fact  that  it  was  the  first  strug- 
gle of  earthwork  against  earthwork  in  that  war.  AtVicks- 
burg  the  investment  was  closed  May  10,  1863,  and  an  as- 
sault was  made  and  repulsed  in  the  afternoon  of  the  same 
day.  A  vigorous  assault  on  the  22d  having  failed,  it  was 
determined  to  make  gradual  approaches.  There  were  no 
engineer  troops  in  the  command,  and  only  four  regular  en- 
gineer officers.  Every  graduate  of  the  Military  Academy 
below  the  grade  of  general  was  detailed  for  engineer  ser- 
\  ice;  practical  miners  were  selected  from  the  different  regi- 
ments for  mining ;  and  the  sapping,  fabrication  of  gabions, 
fascines,  etc.  were  executed  by  some  pioneer  companies  and 
by  details  from  the  line.  The  artillery  was  simply  the  field 
artillery  of  the  army  and  a  heavy  battery  borrowed  from  the 
navy.  There  being  no  light  mortars,  wooden  mortars  were 
made  by  shrinking  iron  bands  upon  cylinders  of  tough  wood 
and  boring  them  out  tor  l>  or  12  pound  shells.  The  broken 
nature  of  the  ground  gave  ample  protection  to  the  attack 
up  to  within  800  yards,  and  often  to  within  400  yards  of  the 
works.  By  the  80th  of  June  220  guns  were  in  position.  A 
line  of  cireumva.ll  at  ion  was  thrown  up  to  oppose  theetVortsof 
(hi  i.Johnston  to  relieve  the  place.  On  dune  25  a  heavy  mine 
was  sprung  under  one  of  the  salients.  The  crater  was  as- 
saulted ami  occupied,  but  the  besieged,  having  been  warned, 
had  prepared  an  inner  line,  to  which  they  retired.  Another 
mine  was  at  once  begun,  which  was  sprung  July  1,  blowing 
up  an  entire  redan  with  its  defenders;  but  the  interior  line 
was  not  destroyed,  and  no  assault  was  made.  The  besieged 
attempted  to  obstruct  the  advance  by  countermines,  but 
obtained  only  slight  BUCOess.  Occasional  sorties  were  also 
made,  and  at  one  point  00  yards  of  trench  were  run  out  as 
a.  counter-approach.  )iy  July,  the  approaches  had  in  man  v 
(daces  reached  the  ditch.  Orders  were  given  to  prepare 
the  heads  of  approaches  for  the  easy  debouch  of  troo] 
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to  wiilen  the  main  approaches  so  that  men  aould  easily 
move  by  fours,  ami  to  prepare  planks  and  sandbag;*  for 
crossing  tin-  ditches.  On  July  4  the  place  capitulated  with 
over  30,000  men.  (For  operations  against  Moulds  [SLAND 
ami  Forts  Sumter  and  Wagner,  see  those  heads;  also 
BOVSARDHENT.)  In  the  operations  against  Richmond  in 
186  I  it  was  found  necessary  to  occupy  Petersburg.  Des- 
perate assaults  were  made  June  15,  16,  17,  and  IS,  but  only 
an  outer  line  of  intrenehments  could  be  taken.  A  mining 
gallery  was  commenced  June  25,  and  a  regular  siege  was 
determined  upon  July  9,  and  work  commenced  July  11. 
Gradual  approaches  were  attempted,  but  the  difficulties  of 
pushing  them  against  a  long  line  of  strong  works,  which 
could  not  be  enveloped  and  were  defended  by  forces  nearly 
equal  to  the  attack,  were  found  to  be  so  great  as  tu  ofifer 
small  chance  of  success.  The  mine  was  sprung  July  oil, 
the  main  gallery  being  510  feet  long,  and  its  two  branches 
::7  ami  ."*  feet  respectively,  and  the  charge  SIMM)  pounds  of 
powder.  It  was  followed  by  a  badly-managed  assault. 
which  failed.  Gradual  approaches  were  now  abandoned, 
and  steps  were  taken  to  prepare  the  lines  of  investment  to 
be  held  by  a  small  force,  with  a  view  to  moving  the  main 
body  upon  the  communications  which  were  still  held  by 
the  enemy.  The  latter  operations  gradually  extended  the 
lines  until  in  October  their  length  was  32  miles,  comprising 
thirty-six  forts  ami  fifty  batteries.  The  system  consisted 
of  enclosed  fieldworks  placed  in  commanding  positions  nt 
intervals  of  about  600  yai'ds,  connected  by  strong  rifle- 
trenches,  well  protected  by  obstacles  in  front.  Many  of 
the  enclosed  works  were  provided  with  bombproofs  in  ad- 
dition to  the  magazines,  etc.  In  some  parts  small  redoubts 
were  placed  300  or  400  yards  in  advance  of  the  main  line, 
to  ensure  time  for  manning  the  latter  in  case  of  assault. 
the  ordinary  pickets  not  being  deemed  sufficient.  The  line 
extended  from  the  Appomattox  southerly  and  westerly,  em- 
bracing two  sides  of  Petersburg,  and  thence  back  as  a  line 
of  ciroumvallation  to  the  James  River,  thus  enclosing  the 
Army  of  the  Potomac  in  a  loop.  The  movements  of  the 
forces  operating  upon  the  communications  finally  rendered 
an  assault  practicable  by  drawing  a  large  part  of  the  de- 
fenders away  from  their  works.  It  was  given  Apr.  2.  1865, 
and  a  large  part  of  the  works  were  captured,  the  defenders 
evacuating  the  city  during  the  night  which  followed.  The 
fall  of  Petersburg  necessitated  the  evacuation  of  Richmond. 
In  the  pursuit  which  followed,  the  whole  Confederate  army 
of  Northern  Virginia  was  captured.  Mention  may  be  made 
of  the  sieges  of  Fort  Pulaski,  Ga.  (see  Bombardment),  Apr., 
1862;  Corinth.  Miss.,  May,  1862;  Port  Hudson.  La.,  -May, 
1863;  Forts  Gaines  and  Morgan,  Mobile,  Ala.,  Aug.,  1864; 
and  Fort  Blakely  and  Spanish  Fort,  Mobile,  Ala.,  Apr., 
i860.  O.  II.  Ernst. 

Sieg'en,  town  of  Prussia,  province  of  "Westphalia,  on 
the  Sieg,  has  extensive  manufactures  of  cloth,  leather, 
paper,  tobacco,  iron,  and  steel  goods.     P.  11,070. 

Sieg'ert  (Karl  August),  b.  at  Neuwied,  Rhenish 
Prussia,  in  1820 j  studied  painting  at  Dusseldorf  1337-46 j 
travelled,  and  became  professor  at  the  academy  in  1851. 
Several  of  his  genre  pictures — Dinner  Hour,  Sunday  Morn- 
inif,  etc. — attracted  much  attention  and  became  widely 
known. 

Sie'mens  (Ernst  Werner),  b.  at  Leuthe,  near  Han- 
over, Dec.  13,  1S16;  was  educated  in  the  gymnasium  of 
Lubeek  ami  in  the  school  of  artillery  and  engineering  at 
Berlin  ;  entered  the  Prussian  army  as  an  officer  of  artillery 
in  1838;  studied  chemistry  and  electro-magnetism  ;  took  out 
a  patent  for  electro-plating  and  gilding  in  1841,  and  laid 
in  1  s4  s  the  first  submarine  mines  exploded  by  electricity  j 
left  the  army  in  1849,  and  founded,  in  connection  with 
Halske,  a  telegraph-building  establishment  in  Berlin,  which 
built  the  telegraph  lines  of  Russia,  Spain,  Brazil,  Northern 
Germany,  etc.  Among  the  many  inventions  and  improve- 
ments which  are  due  to  him,  and  of  which  he  generally 
gave  an  account  in  Poggendorf's  Annalen,  are  the  method 
of  determining  the  position  of  injuries  in  subterranean  and 
submarine  lines,  ..I  examining  insulated  wires,  of  charging 
subterranean  and  submarine  conductors  in  order  to  lessen 
the  disturbing  influences  of  induced  currents  in  the  cables. 
— His  brother.  Karl  Wilhelm  Siemens,  b.  at  Leuthe  Apr. 
4.  1823, -was  educated  at  Gottingen  :  settled  in  1843  in  Lon- 
don as  a  civil  engineer,  and  founded  there  in  1853  a  branch 
of  the  Berlin  house,  with  immense  telegraph-building  es- 
tablishments at  Woolwich  and  extensive  steelworks  at  Lan- 
dore  in  Wales.  He  invented  the  regenerating  gas  furnace, 
the  bathometer,  a  pyrometer,  etc..  and  published  On  <>  Re- 
g,  nt  ratine  Gondensi  r  \  1850),  On  the  Conversion  <-f  Heat  into 
Mechanii  o!  Effects  i  L853),  <h,  o  Regent  rative  Steam-engine 
(1856),  and  On  the  Increase  of  Electrical  Resistance  >'» 
Conductors,  with  Rise  of  Temperature,  and  its  Application 
to    the    Measure    of   Ordinary    and    Furnace    Temperature* 

(1871). 


Sic'na  [Sena],  city  of  Italy,  chief  town  of  the  province 
of  the  same  name,  covering  a  beautiful  hill,  a  spur  of  the 
Chianti  chain,  which  divides  the  valley  of  the  Ombrone 
from  that  of  the  upper  Arno.  It  lies  in  lat.  43°  22'  N., 
Ion.  11°  11'  E.,  anil  is  connected  with  Florence  (60  miles 
X.)  by  a  railway  that  now  extends  to  Rome.  The  fine 
views  from  Siena  (1100  feet  above  the  sea)  embrace  a  very 
wide  and  broken  tract  of  hilly  country,  for  the  most  part 
either  highly  cultivated  or  covered  with  forest-growth;  but 
the  character  of  the  soil  is  such  as  to  be  readily  affected 
by  heavy  rains  or  by  the  flow  of  torrents,  and  deep  ravines 
are  in  this  way  cut  in  every  direction  through  the  hills, 
which  are  themselves  not  un frequently  washed  quite  bare. 
The  climate  of  Siena  is  colder  than  that  of  most  Italian 
towns  in  the  same  latitude,  the  prevailing  wind  being  from 
the  N.  E.,  but  it  is  considered  \cry  favorable  for  persons  of 
strong  constitutions,  though  not  well  suited  to  invalids. 
The  walls  arc  about  4  miles  in  circumference ;  the  citadel 
occupies  the  N.  W.  corner  of  the  town,  which  is  entered  by 
nine  gates:  and  the  principal  streets  radiate  in  irregular 
lines  from  the  Piazza  Vittorio  Emanucle,  a  fine  large  open 
space  nearly  in  the  heart  of  the  city.  The  public  buildings 
of  Siena  are  very  remarkable.  The  Duomo,  or  Chiesa 
Metropolitana,  one  of  the  wonders  of  Italy,  stands  on  an 
elevation  not  far  from  the  centre  of  the  town,  The  orig- 
inal plan  of  this  edifice,  begun  early  in  the  thirteenth  cen- 
tury on  a  stupendous  scale,  has  not  been  carried  out,  the 
present  church  being  only  a  transept  of  the  first  design, 
but  as  it  now  stands  it  is  one  of  the  finest  existing  speci- 
mens of  Italian  Gothic  architecture.  Its  length  is  about 
300  feet,  with  a  mean  width  of  120  feet.  The  western 
facade,  especially,  is  of  great  richness;  and,  indeed,  Italian 
genius  has  lavished  all  its  resources  both  on  the  external 
and  internal  decoration  of  this  magnificent  temple.  The 
effect  of  the  interior  is  peculiarly  picturesque,  partly  from 
the  horizontal  layers  of  black  and  white  marble  of  which 
not  only  the  walls,  but  even  the  columns,  arc  composed, 
and  partly  from  the  roofing,  which  is  a  vault  of  blue  studded 
with  stars.  The  pavement  is  also  a  remarkable  feature. 
It  is  of  marble  inlaid  in  various  styles,  the  work  of  different 
artists  from  the  fourteenth  to  the  sixteenth  century,  the 
most  distinguished  of  these  being  Bcccafumi  (1517).  He 
produced  figures  of  surprising  grace  and  beauty  by  using 
white  marbles  for  his  lights,  gray  marbles  for  half-tints, 
ami  black  for  dark  shadows.  The  marble  pulpit  is  adorned 
with  some  of  the  finest  reliefs  of  N.  Pisano  and  his  school. 
The  bronze  tabernacle,  the  intarsia  of  the  stalls  and  about 
the  high  altar,  the  pictures  by  Duccio  (1300),  several  early 
works  of  Michelangelo,  the  celebrated  frescoes  of  Pintu- 
ricohio  (1.002)  representing  scenes  from  the  life  of  Pius  II., 
the  fonts,  the  vases  for  holy  water,  the  large  collection  of 
old  choir-books  exquisitely  adorned  with  miniatures,  may 
be  mentioned  from  among  the  countless  other  objects  of  the 
highest  interest  to  the  student  of  art.  Nor  is  the  artistic 
wealth  of  Siena  limited  to  the  Duomo.  In  the  church  of 
S.  Agostino  and  in  several  others,  in  the  ex-convent  of  S. 
Domenico,  and  in  many  private  palaces  there  are  choice 
pictures  by  Spagnoletto,  Perugino,  Lippo  Memmi,  Salim- 
beni,  Baltasar  Perruzzi,  etc.,  and  above  all  by  the  cele- 
brated Sodoma  or  Bazzi,  whose  works  are  nowhere  so  well 
studied  as  in  Siena.  Among  the  palaces  should  be  noticed 
the  P.  Tolomei  (1205)  and  the  P.  del  Governo,  one  of  the 
grandest  in  Tuscany.  The  Academy  of  Fine  Arts  is  very 
rich,  especially  in  pictures  of  the  Sienese  school:  Segna, 
Duocio,  the  two  Memmi,  Lorcnzctti,  Sano,  Signorelli,  Bcc- 
cafumi, Sodoma,  Pinturicchio,  are  all  seen  here  to  great 
advantage.  The  University  of  Siena  shows  its  records  as 
far  back  as  1240,  and  claims  a  still  earlier  origin. 

Siena  (Sena),  though  settled  at  a  remote  period,  remained 
an  obscure  village  until  about  the  time  of  the  emperors, 
when  it  was  raised  to  the  dignity  of  a  eolonia,  with  the 
name  of  Sena  Julia.  As  early  as  the  reign  of  Charlemagne 
it  was  governed  by  a  count.  In  the  disputes  between  the 
papacy  and  the  German  emperors  Siena  at  first  took  the 
side  of  the  former,  and.  like  its  neighbors,  Florence  and 
Pisa,  developed  into  an  independent  commonwealth.  Its 
internal  history  also  exhibits  the  same  struggle  on  the  part 
of  the  nobles  for  power  and  of  the  people  for  liberty,  as 
they  understood  it,  and  the  same  deadly  feuds  between 
the  aristocratic  families  themselves.  In  the  beginning  of 
the  twelfth  century  the  chief  authority  was  exercised  by  the 
bishop  in  conjunction  with  one  consul;  but  soon  after,  the 
number  of  consuls  was  increased,  and  by  degrees  the  whole 
power  was  vested  in  them.  The  first  of  the  many  wars 
between  Siena  and  Florence  occurred  in  1 141—15  for  the  for- 
tress of  Marturi  (Poggibonsi),  and  though  the  Florentines 
were  the  victors,  Siena  still  continued  to  increase  rapidly 
in  population  and  wealth.  In  1186,  Siena  joined  the  other 
large  Tuscan  commonwealths  in  their  resistance  to  Henry, 
son  of  F.  Barbarossa,  but  after  some  brilliant  successes  was 
reconciled  to  the  emperor  with  large  privileges,  and  thence- 
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forward  it  continued,  for  the  most  part,  steadfastly  Hhibel- 
line.  Not  long  after  this,  a  successful  democratic  movement 
was  made  to  compel  (he  selection  of  a  certain  proportion 
of  the  consuls  from  among  theguilda,  and  a  powerful  party 
was  thus  formed  against  the  aristocracy.  The  prosperity 
of  the  city,  however,  advanced  rapidly  and  steadily.  In 
122U,  Siena  contained  11,800  families,  and  in  the  course  of 
the  two  following  centuries  the  population  is  said  to  have 
risen  to  2110,1)111)  persons.  In  1200  took  place  the  famous 
battle,  at  Montaperti,  between  the  rival  republics  of  Flor- 
ence and  Siena,  where  the  latter  won  a  victory  which  the 
Bienese  of  to-day  talk  of  with  pride.  The  consuls  were 
succeeded  ( 1 233-10)  by  a  governing  body  called  the  Twenty- 
four.  These  were  followed  (1285)  by  tho  Nine,  who  after 
seventy  years  became  odious  in  their  turn,  and  a  magis- 
tracy of  Twelve  was  appointed  (1355).  So  detested  was 
the  rule  of  the  Nino  by  the  citizens  that  after  their  fall  tho 
use  of  the  numeral  ',)  was  forbidden,  4  +  5  being  substituted 
for  it.  In  the  moan  time,  quarrels  among  the  nobles  them- 
selves were  growing  more  and  more  bitter,  thus  adding  to 
the  already  existing  confusion.  An  awful  plague,  known 
as  the  "  black  death,"  broke  out  in  1348,  and  continued  to 
reappear  until  toward  the  close  of  the  century.  During  the 
first  year  of  this  frightful  malady  SO, 000  persons  are  said 
to  have  perished  in  the  city  and  territory  of  Siena.  After 
various  other  changes  in  the  names  and  powers  of  the 
chief  magistracy,  the  government  of  the  commonwealth  fell 
into  the  hands  of  Pandolfo  Petrucci  (1480),  who  continued 
successfully  to  direct  public  affairs  until  1512.  After  his 
death,  his  family  were  not  strong  enough  to  contend  against 
the  overwhelming  power  of  the  Medici,  who  by  the  help  of 
the  Spaniards  annexed  Siena  to  the  territory  of  Floronco. 
From  this  time  its  history  is  almost  one  with  that  of  tho  rest 
of  Tuscany.  There  is  at  present  little  activity  of  any  kind 
in  Siena,  and  its  actual  population  numbers  only  about 
2:;, ooo.  Caroline  C.  Marsh. 

Sien'na  [It.  terra  de  Siena,  "earth  of  Sienna"],  an 
ochrcous  earth  which  when  ground  forms  an  excellent  pig- 
ment called  raw  sienna,  and  when  burnt  assumes  a  still 
richer  orange-red  tint.     It  is  brought  from  Italy. 

Sier'ra,  county  of  N.  E.  California,  adjoining  Nevada, 
watered  by  North  and  Middle  forks  of  Yuba  River,  con- 
sists chiefly  of  mountains  and  elevated  valleys  of  the  Sierra 
Nevada,  has  several  peaks  above  8000  feet  in  height,  con- 
tain- vast  masses  of  volcanic  scoria  and  heavy  forests  of  red- 
wood and  pino,  and  important  gold-mines,  quartz-mills, 
and  a  few  saw-mills.  Agriculture  is  little  practised.  Cap. 
Downieville.     Aroa,  8.30  sq.  in.     P.  5615. 

Sierra  City,  p. -v.,  Sierra  co.,  Cal.     P.  686. 

Sier'ra  I.eo'ne,  a  British  possession  and  colonial  set- 
tlement on  the  western  coast  of  Africa,  in  lat.  8°  N.,  con- 
sists of  some  islands  and  a  peninsula,  bounded  N.  by 
Sierra  Leone  River  and  S.  by  the  Bay  of  Yawry.  Its 
boundary  toward  the  interior  is  somewhat  undefined,  yet 
its  area,  is  given  at  468  sq.  in.  P.  55,374.  Tho  soil  is 
fertile,  especially  in  the  low  coastland,  but  the  climate  is 
extremely  hot  and  unhealthy,  especially  in  the  wet  season, 
when  there  falls  more  rain  in  two  days  in  Freetown,  tho 
capital  of  tho  colony,  than  in  a  whole  year  in  England. 
All  tropical  plants  and  fruits  grow  luxuriantly,  and  palm 
oil,  pepper,  ginger,  gum-copal,  groundnuts,  etc.  arc  export- 
ed. Sugar,  coffee,  indigo,  and  cotton  have  been  introduced, 
and  succeed  well.  The  settlement  was  made  in  1787  with 
a  merely  philanthropic  purpose,  the  idea  being  to  form  a 
home,  or  at  least  a  place  of  refuge,  for  free  negroes,  but  in 
spite  of  its  climate,  which  is  very  unhealthy  for  Europeans, 
the  colony  is  steadily  growing.  The  total  value  of  its  ox- 
ports  amounted  in  1872  to  £328,000,  and  of  its  imports  to 
£306,000. 

Sicr'ra  Ma'tlre,  the  name  of  one  of  the  principal 
mountain-ranges  of  Mexico,  commencing  a  little  N.  of  the 
City  of  Mexico  and  extending  from  lat.  10°  to  25°  N. 
Between  lat.  20°  anil  32°  N.  is  found  an  extensive  depres- 
sion, which  by  some  is  considered  as  forming  the  division 
between  the  Sierra  Madre  and  the  Rocky  Mountains.  Yet 
the  range  extending  in  New  Mexico  between  lat.  31°  and 
38°  X.  still  bears  tho  name  of  Sierra  Madre.  As  a  whole, 
these  ranges  arc  not  well  explored;  in  some  places  they 
contain  very  rich  silver  deposits. 

Sicr'ra  More'na,o  mountain-range  of  Spain,  separates 

the  basin  of  the  Quadiana  from  thai  of  the  Guadalquivir, 
and  extends  between  Ion.  3°  and  4°  W.     Its  aspect  is  gen- 
erally rugged  and   sombre;    its  highest  poak  is  Araeena, 
6500  feet  high. 
Sier'ra  Neva'da,  a  mountain-range  of  Southern  Spain, 

extends  between  the  basin  of  the  (iuadalquivir  and  the 
.Mediterranean.  Its  highest  peaks  arc  Mulhaeen,  11,058 
feet,  and  Vcleta,  11,387  led.  and  it  has  received  its  name 
from  its  being  coverod  on  many  of  its  peaks  with  everlast- 


ing snow  and  ice.     Its  southern  slopes  arc  clad  with  chest- 
nut forests,  olive  and  orange  groves,  and  vineyards. 

Sicr'ra  Neva'da  [Sp.  for  " snowy  range ;"  the  word 
m'rmi  means  "saw."  arid  riders  to  the  notched  outline  of 
the  mountains  as  seen  against  the  sky],  a  range  of  moun- 
tains in  California,  continuous  northward  with  the  Cas- 
cade Mountains,  and  southward  of  the  San  Joaquin  Val- 
ley, uniting  near  the  Tejon  Pass  with  the  Coast  Range. 
The  Sierra  Nevada  extends  along  the  E.  border  of  tho 
State.  It  is  not  a  single  range,  but  an  aggregate  of  ranges, 
on  an  averago  some  70  miles  wide.  The  principal  lines 
of  crests  are  distinguished.  Numerous  peaks  reach  an 
elevation  of  10,000  or  15,000  feet.  Among  these  are  Las- 
sen's Butte  (10,577  feet),  Pyramid  Peak  .Mountains.  Whit- 
ney (15,088),  Dana  (13,227),  Brewer  (13,880),  Tyn.lall 
(14,380),  Lyoll  (13,21 7),  Shasta  (14,44  1 ),  Williams  (14,500), 
and  many  others.  Tho  Sierras  aro  remarkably  broken  by 
canons.  Quartz-mining  for  gold,  the  cutting  of  timber, 
and  the  pasturage  of  sheep  are  important  industries  in 
these  ranges.  The  Sierras  are  crossed  by  Central  Pacific 
R.  R.,  and  are  famous  for  their  wonderfully  sublime  sce- 
nery. 

Sieyes'  (Emmanuel  Joseph),  commonly  known  as  the 
Abbe  Sieyes,  b.  at  Frejus,  department  of  A'ar,  France, 
May  3,  1718;  was  educated  lor  the  Church  at  the  seminary 
of  St.  Sulpiee,  Paris:  took  orders  and  became  vicar-general 
and  chancellor  to  the  bishop  of  Chnrtrcs  in  1784.  He  had 
attained  some  reputation  in  the  circles  to  which  he  belonged 
as  an  enlightened  mind  and  an  acute  thinker  when  sud- 
denly, in  Jan.,  1789,  he  attracted  the  attention  of  the 
French  ^people  by  his  celebrated  pamphlet,  Qu'eat  >■•  </itc  le 
Tiers  Etui  t  and  having  been  elected  a  member  of  the 
States  General  by  Paris,  he  became  for  some  time  the  ac- 
tual leader  of  the  Assembly  and  originated  some  of  the  first 
and  most  decisive  steps  toward  the  Revolution.  He  pro- 
posed that  the  three  estates  should  examine  their  credentials 
in  common,  that  the  third  estate  should  constitute  itself  as  a 
national  assembly,  etc.;  and  his  pamphlet,  Reconnaissance 
1 1  Exposition  lies  Droits  de  V Homme  ct  tin  Citoyen  (July, 
1789),  was  the  precursor  and  immediate  occasion  of  the 
declaration  of  the  rights  of  man.  The  new  administrative 
division  of  France  into  departments  and  the  abolition  of 
the  old  provincial  system,  with  its  many  feudal  remnants 
and  artificial  barriers,  were  also  due  to  him.  Nevertheless, 
as  the  Revolution  ceased  to  be  a  philosophy  and  became  a 
passion,  Abbe  Sicyes  lost  his  influence.  In  the  Convention 
be  sat  silent,  though  he  voted  for  the  death  of  Louis  XVI. 
without  any  appeal  to  tho  people,  and  during  the  Reign  of 
Terror  ho  entirely  disappeared  from  public  life.  After  tho 
fall  of  Robespierre  he  returned,  was  successfully  employed 
in  several  diplomatic  negotiations,  and  became  a  member 
of  the  Directory  May  16,  1799;  and  it  was  he,  as  much  as 
if  not  more  than  Ken.  Bonaparte,  who  prepared  and  carried 
through  the  revolution  of  Nov.  9,  1700,  by  which  the  Di- 
rectory was  overthrown  and  the  consular  government  in- 
stituted. Very  soon,  however,  after  the  accomplishment  of 
the  Revolution  he  discovered  that  the  military  force  wdiieh 
he  had  called  to  his  aid  felt  and  acted  as  the  real  victor, 
and  of  his  elaborate  constitution,  tho  work  of  all  his  wis- 
dom, the  pride  of'his  whole  life,  very  little  notice  was 
taken.  In  order  to  avoid  any  further  humiliation  he  re- 
tired from  his  consulship  and  took  port  henceforward  very 
little  in  politics.  Napoleon  made  him  rich,  a  count,  a  sen- 
ator, etc.,  and  seemed  to  have  partiality  for  this  Ideologist. 
After  the  Restoration,  Sieyes  was  banished  from  France  as 
a  regicide,  and  removed  to  Brussels.  After  the  revolution 
of  IS3II,  In-  returned  to  Paris,  and  d.  there  June  20,  L836. 
Boulay published  in  1836  Thforie  eonstitutionette  de  SjeyZs, 
drawn'  from  his  Mtmoires  inldits.  There  are  also  Etudes 
Sieyts  by  Mignct  (1836)  and  Ileauvcrger  (1851). 

Si'gcl,  p. -v..  Big  Sprint;  tp.,  Shelby  CO.,  111.,  on  Chi- 
cago division  of  Illinois  Central  II.  R. 

Sigcl,  tp.,  Huron  co.,  Mich.     P.  181. 

Sigcl,  tp.,  Brown  CO.,  Minn.     P.  379. 

Sipcl,  tp.,  Chippewa  en.,  Wis.     P.  123. 

Sigel,  tp.,  Wood  co„  Wis.    P.  219. 

Sigel  (FRANZ),  b.  at  Zinsheim,  Bavaria,  Nov.  IS,  1S24; 
graduated  in  the  military  school  at  Curlsruhc;  became  an 
officer  ill  the  army  of  the  grand  duke  id'  Uaden,  in  which 
he  attained  the  rank  of  adjutant  1817;  took  part  in  the 
rei  ttiutionary  movement  of  1848;  resigned  his  rank  in  the 
army  ;  was  appointed  minister  of  war  by  the  revolutionary 
authorities  June  1,  1848;  took  part  in  the  unsuccessful 
campaign  against  tho  Prussians;  i lentrated  the  demor- 
alized remnants  of'his  forces  in  the  fortress  of  Rastadt; 

withdrew  into  Switzerland  on  the  dissolution  of  the  pro- 
visional government  July  11.  but,  being  expelled  by  tho 
Swiss  government,  embarked  for  the  1'.  S.;  was  for  some 
years  teacher  of  mathematics  in  an  academy  in  New  York, 
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and  became  major  of  the  5th  regiment  of  New  York  mi- 
litis  ;  settled  in  St.  Louis,  Mo.,  I  358,  as  professor  in  a  col- 
lege; was  commisM'md  early  in  1861  colonel  of  the  3d 
Missouri  Vols*;  took  part  in  the  capture  of  Camp  Jackson; 

foughl  the  desperate  battle  of  Carthage  July  5;  was  second 

in  o mand  under  Lyon  ;it  Wilson's  Creek,  Aug.  10;  con- 

duoted  the  retreat  from  Springfield  to  Itolla;  was  there- 
upon commissioned  brigadier-general  to  date  from  May 
17:  commanded  a  division  under  Fremont  in  his  campaign 
in  Southern  .Missouri  :  took  an  active  part  in  the  battle  of 
pea  Ridge,  Mar.  6-8,  L862;  tendered  his  resignation  in 
May,  in  consequent  of  unpleasant  relations  with  Gen. 
Halleck,  in  command  of  the  district;  was  summoned  to 
Washington;  made  major-general,  dating  from  Mar.  21; 
was  placed  in  command  of  Harper's  Ferry  June  2;  suc- 
ceeded  to  the  command  of  Gen.  Fremont's  army  corps 
June  20 ;  served  under  Pope  in  his  Virginia  campaign, 
taking  a  prominent  part  in  the  second  battle  of  Bull  Run, 
Aug.  29-30;  was  placed  in  command  of  the  11th  army 
corps  Sept.  I  l.  1862;  became  commander  of  the  department 
of  West  Virginia  Mar..  1864;  was  defeated  by  Brecken- 
ridge  :it  Newmarket  May  15:  relieved  from  command 
shortly  afterward  by  Gen.  Hunter.  Since  the  war  he  has 
resided  in  New  York  City,  where  he  was  chosen  register 
Nov.,  1871,  and  has  taken  part  in  the  political  movements 
of  1876. 

Sigli'ing.  The  act  of  sighing  consists  of  a  full,  long, 
and  slow  inspiration,  which  is  immediately  followed  by  a 
more  rapid  expiration  unusually  prolonged,  and  character- 
ized by  the  presence  of  the  sound  of  the  air  as  it  passes 
out  of  the  mouth.  Although  usually  a  reflex  act,  excited 
by  a  slight  and  almost  imperceptible  sensation  due  to  im- 
perfect aeration  of  the  blood,  sighing  is  often  voluntarily 
performed.  It  ordinarily  takes  place  about  once  in  every 
six  respirations,  but  when  the  attention  is  concentrated 
upon  some  subject  of  great  interest,  the  reflex  excitability 
is  diminished  for  the  time  being,  and  then,  when  the  mind 
becomes  disengaged,  the  act  of  sighing  is  so  prominent  as 
to  attract  at  once  not  only  the  notice  of  the  individual,  but 
vi'  those  around  him.  The  object  of  sighing  is  therefore  to 
aerate  the  blood  more  perfectly  than  ordinary  respiration, 
and  through  it  the  lungs  are  more  effectually  filled  and 
emptied  than  would  be  the  case  were  the  breathing  uni- 
formly regular.  Sighing  is  also  a  means  of  expressing 
certain  emotions,  particularly  those  of  a  sorrowful  and 
tender  character.  In  this  relation  it  is  to  a  certain  extent 
under  the  operation  of  the  will,  and  may  be  assumed,  like 
smiles  and  tears,  for  purposes  of  deception.  Figuratively, 
the  act  of  sighing  is  often  associated  in  our  minds  with 
desires,  and  we  are  said  to  sigh  for  the  objects  of  our 
wishes.  But  the  connection  is  in  reality  not  primary.  "VVe 
sigh  not  because  we  desire  anything,  but  because  during 
the  concentration  of  the  mind  upon  a  subject  or  object  of 
engrossing  interest,  we  are  for  the  time  incapable  of  appre- 
ciating the  sensation  which  prompts  us  to  inspire  air  until 
it  becomes  overwhelming,  and  then  the  long-drawn  sigh 
takes  place.  Sighing  is  not  peculiar  to  the  human  species, 
hut  is  a  normal  phenomena  of  respiration  in  all  mammals, 
and  perhaps  in  other  classes  of  animals. 

William  A.  Hammond. 

Sight.  See  Vision,  by  Pres.  F.  A.  P.  Barnard,  and 
Ophthalmology,  by  C.  K.  Agnew,  M.  D. 

Sight,  Defects  in.     See  Appendix. 

Sigilla'ria  [Lat.  aiffiUum,  a  "seal,"  referring  to  the 
numerous  marks  left  by  the  leaf-stalks],  a  genus  of  fossil 
trees  of  the  coal-measures  of  the  true  Carboniferous  era. 
Trunks  have  been  found  5  feet  in  diameter  and  70  feet  long. 
There  is  some  doubt  as  to  whether  it  was  a  cyead,  a  tree- 
fern,  or  a  giant  club-moss,  but  the  latter  opinion  prevails 
at  present.  The  roots  called  Stigmnria  belong,  at  least  in 
BOme  instances,  to  this  genus. 

Sig'ismuml,  emperor  of  Germany  1411-37,  the  last  of 
the  house  of  Luxemburg,  b.  Feb.  14,  1362,  a  son  of  the  em- 
peror Charles  IV.;  received  after  his  father's  death  (1378) 
the  margraviate  of  Brandenburg,  while  his  elder  brother, 
Wenceslas,  king  of  Bohemia,  succeeded  as  emperor.  Hav- 
ing been  betrothed  to  Maria,  the  eldest  daughter  of  Louis 
the  Great,  king  of  Hungary  and  Poland,  he  became  heir- 
apparent  to  these  two  crowns.  But  on  the  death  of  Louis 
(1383)  the  Poles  chose  his  younger  daughter,  Hedvig, 
queen,  Charles  Durazzo  seized  the  regency  in  Hungary, 
and  Maria  was  kept  in  captivity  by  John  Horvath,  ban  of 
Croatia.  Sigismund  succeeded,  however,  in  rescuing  and 
marrying  her,  and  was  crowned  king  of  Hungary  in  1387. 
He  now  undertook  a  war  against  the  Turks,  supported  by 
the  (Jcrman  and  French  chivalry,  hut  was  completely 
routed  at  Nicopolis  (1392)  by  Bajazet.  ficd  to  Greece,  and 
found,  when  in  141)1  he  returned  to  Hungary,  his  queen 
dead,  his  throne  occupied  by  Ladislas  of  Naples,  and  his 
brother  deposed  in  Germany,  and  vindicating  himself  onlv 


with  difficulty  in  Bohemia.  Nevertheless,  he  succeeded 
once  more  in  turning  his  fortune.  In  1403  he  expelled 
Ladislas,  and  again  took  possession  of  the  throne  of 
Hungary,  and  in  1410  was  even  elected  emperor  of  Ger- 
many. In  1414  he  induced  Pope  John  XX III.  to  convoke 
an  oecumenical  council  at  Constance  in  order  to  reconcile 
the  Hussite  party  with  the  Church.  He  gave  Huss  a  safe- 
conduct  to  the  council,  but  he  broke  it:  Huss  was  burnt, 
and  the  Hussite  war  commenced,  which  did  not  end  until 
shortly  before  his  death  {Dec.  9,  1437).  His  uncontrollable 
impetuosity  and  entire  lack  of  consistency  spoiled  even 
his  good  plans,  and  drove  him  into  senseless  and  infamous 
undertakings.  He  was  succeeded  by  his  son-in-law,  Albert 
II.  of  Hapsburg. 

Sigismund,  the  name  of  three  kings  of  Poland  of  the 
Jagel Ionian  dynasty:  Sicismt'no  I.,  the  Great,  b.  Jan.  1, 
140",  a  son  of  Casimir  IV.,  was  chosen  duke  of  Lithuania 
in  1506,  and  succeeded  in  the  same  year  his  brother  Alex- 
ander on  the  Polish  throne.  He  was  very  successful  in 
repelling  the  invasions  along  the  eastern  and  southern 
frontiers  by  the  Russians,  Tartars,  Moldavians,  and  Wallaeh- 
ians,  defeating  them  severely  time  after  time.  No  less  suc- 
cessful was  his  internal  administration.  He  understood 
how  to  curb  the  arrogant  nobility  ;  was  prudent  in  his  ex- 
penses, and  a  patron  of  literature,  which  flourished  highly 
under  him  and  his  son;  and  he  favored  the  Reformation, 
which  from  Germany  spread  rapidly  among  the  Poles. 
After  the  death  of  his  first  wife,  Barbara  Zapolska,  he  mar- 
ried Bona  Sforza  of  Milan,  an  intriguing,  avaricious,  and 
licentious  creature,  who  exercised  great  influence  on  him, 
and  partly  averted  the  love  of  his  subjects  from  him.  D. 
Apr.  1,  1548.  and  was  succeeded  by  his  son,  Sigismtnd  II., 
Ai'Gi'STi's,  b.  Aug.  1,  1520,  who,  although  educated  pur- 
posely by  his  mother  in  effeminacy  and  dissoluteness,  turned 
out  much  better  than  was  expected,  and  especially  opposed 
the  ambitious  schemes  of  the  queen-dowager  with  great 
decision.  In  1553,  Bona  left  Poland,  carrying  with  her  an 
immense  treasure,  but  was  cheated  out  of  her  money  ;  thus, 
Philip  II.  of  Spain  borrowed  320,000  ducats  of  her,  which 
he  never  repaid  ;  and  in  1555  she  was  poisoned  at  Bari, 
Italy,  by  one  of  her  paramours.  At  the  Diet  of  Lublin 
(1569)  Sigismund  succeeded  in  uniting  Lithuania  firmly  to 
Poland,  and  at  the  Diet  of  Warsaw  (1572)  he  granted  re- 
ligious liberty.  Volhynia  and  Podolia  were  also  incorpo- 
rated, and  his  reign  was,  in  both  external  and  internal 
respects,  a  period  of  great  prosperity.  D.  July  18,  1572, 
and  with  him  the  male  line  of  the  Jagellonian  dynasty  be- 
came extinct.  But  his  sister,  Catharine,  who  was  married 
to  John  III.,  king  of  Sweden,  had  a  son,  Sigismund.  who 
with  a  view  to  the  Polish  succession  was  educated  in  the 
Polish  language  and  the  Roman  Catholic  faith.  After  the 
death  of  Stephan  Biithori  (1587)  he  also  succeeded  in  being 
elected  king  of  Poland  as  SiGisMrsn  III.,  and  was  crowned 
at  Cracow;  but  the  great  expectations  which  the  Polish 
people  connected  with  this  the  last  scion  of  the  Jagellon- 
ian house  were  sorely  disappointed.  lie  was  proud,  dull, 
sour,  and  lived  in  indolence  and  seclusion,  surrounded  by 
Jesuits.  His  only  passion  was  to  unite  Sweden  and  Po- 
land, in  order  to  re-establish  Romanism  in  the  former  and 
suppress  the  Reformation  in  the  latter.  In  1502,  John  III. 
died,  and  Sigismund  succeeded  him  as  king  of  Sweden,  but 
in  1604  he  was  formally  deposed  by  the  Swedish  estates, 
and  his  uncle,  Charles  IX.,  raised  to  the  throne.  Unwill- 
ing to  give  up  his  claims,  he  then  began  that  long  series 
of  wars  with  Sweden  which  contributed  not  a  little  to 
the  final  ruin  of  Poland.  His  relations  to  Russia,  where 
he  supported  the  false  Demetrius;  to  the  Cossacks,  whom 
he  attempted  to  convert  to  the  Roman  Catholic  Church  ;  to 
the  Turks,  whom,  however,  he  defeated  at  Choczim  in  1021, 
were  equally  awkward,  and  in  the  interior  his  fanaticism 
and  violence  called  forth  one  dangerous  insurrection  after 
another.     D.  Apr.  30,  1632. 

Sigmaringen.     See  Hoiienzollern. 

Sign  [Lat.  eignum],  in  algebra,  a  symbol  indicating  a 
relation  subsisting  between  two  quantities  or  an  operation 
to  be  performed;  of  the  latter,  those  most  commonly  used 
are:  -f,  denoting  addition  ;  — ,  subti*action  ;  X-  multiplica- 
tion; -%-,  division;  \/ ,  square  root;  ]/,  cube  root;  ]/, 
nth  root,  etc.  The  signs  denoting  relations  arc:  =,  equal 
to;  >,  greater  than;  <,  less  than,  etc.     (See  Algebra.) 

Sign,  in  astronomy,  a  portion  of  the  ecliptic,  contain- 
ing a  twelfth  part  of  the  complete  circle,  or  thirty  degrees. 
The  first  sign  commences  at  the  point  of  the  equator  through 
which  the  sun  passes  at  the  time  of  the  vernal  equinox; 
and  the  signs  are  counted  onward,  proceeding  from  W,  to 
E..  according  to  the  annual  course  of  the  sun  around  the 
circle.     The  signs  and  their  characters  are  as  follows  : 

<np,  Aries,  Ram.      ) 

H,  Taurus,  Bull.     ^  Spring. 

□  ,  Gemini,  Tains.) 


I  ^s,  Cancer,  Crab.    "1 

n,  Leo,  Lion.  >  Summer. 

|  lip,  Virgo,  Virgin.  ) 
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10>,  Capricorn  us,  Goat. 
™,  Aquarius,  Waterman, 
X,  Pisces,  Fishes. 


\  Win 
*  f   ter. 


=^,  Librat  Balance        ~|     j. 
Ill,  Scorpio,  Scorpion.     > .       ' 
r,  Sagittarius,  Archer.) 

The  first  character,  T,  indicates  the  horns  of  a  ram;  8,  the 
head  and  horns  of  a  bull ;  □,  the  ancient  statues  of  Castor 
and  Pollux  ;  S,  the  claws  of  a  crab  ;  £1,  a  corruption  of  the 
Greek  letter  A,  initial  of  AeW,  "lion;"  1IJJ,  corruption  of  wap 
for  TrapfleVos,  "  virgin  ;"  ^  scales  ;  III,  the  tail  of  a  scorpion, 
or  the  legs  and  tail;  ■?,  an  arrow;  V},  for  rp,  initials  of  Tp6.\o-;, 
"goat;"  «,  running  water,;  H,  two  fishes  joined.  (See 
Zodiac.) 

Si gna,  town  of  Italy,  province  of  Florence,  on  the 
Arno,  about  11  miles  W.  of  the  city  of  Florence.  It  was 
fortified  as  early  as  the  fourteenth  century  ;  the  walls  and 
turrets  are  still  standing.     P.  7222. 

Signal  Service.  The  necessity  of  some  means  of 
communication  in  military  service  at  distances  beyond 
the  reach  of  the  human  voice  led  to  the  organization  of 
signal  corps  at  very  early  periods.  Polyoma,  about  200 
years  B.  c.,  refers  to  the  wonderful  skill  attained  by  the 
signal  service  of  his  day.  At  a  later  period  semaphores 
were  adopted  for  use  with  armies,  and  systematized  codes 
of  Hag-signals  for  use  with  fleets.  The  invention  of  the 
electric  telegraph  greatly  developed  organizations  of  this 
description,  and  telegraph  corps  are  now  attached  to  al- 
most all  armies,  and  field-signals  are  widely  used  as  an 
indispensable  auxiliary.  Under  the  system  adopted  for 
use  in  the  army  and  navy  of  the  U.  8.,  devised  by  Gen. 
Albert  J.  Myer,  messages  written  in  words  or  characters 
in  any  language  or  of  any  description  can  be  sent  by  sig- 
nals by  day  or  night  as  far  as  one  man  can  be  made  by  any 
means  (by  the  use  of  the  telescope  or  by  being  placed  on 
high  towers,  etc.,  erected  for  the  purpose)  to  see  another. 
The  apparatus  used  in  the  signal  service  of  the  U.  S.  army 
is  light  and  portable;  it  can  be  carried  in  the  hand,  on 
foot,  or  on  horseback.  Signals  conveying  messages  are 
made  by  motions  of  flags  by  day  or  by  torches  by  night; 
heliographs,  for  signalling  by  sun-flashes,  arc  used  also,  or 
many  varieties  of  apparatus  may  be  employed.  Fig.  1 
represents  a  signal  soldier  equipped  ready  for  work. 

Fig, 


Fig 


To  transmit  a  message  of  any  character  by  the  use  of 
flags  or  torches  a  distance  of  10  miles  would  now  be  con- 
sidered easy.  Ranges 
of  from  16  to  20  miles 
are  often  reached,  and 
on  the  Western  prairies 
messages  have  been 
transmitted  from  25  to 
30  miles  by  flags. 
Ranges  of  00  miles  have 
been  attained  in  British 
India  by  means  of  the 
heliograph.  In  times 
of  war,  systems  of  re- 
ports are  organized  to 
cover  extensive  sections 
of  territory.  In  some 
instances  communica- 
tion can  be  had  from 
stations  on  elevated 
points  over  the  heads  of 
an  enemy. 

The  general  Berries 
of  a  signal  corps  should 
_  be  so  conducted  that  it 
=  may  offer  a  body  of  ed- 
ucated and  skilful  offi- 
cers, practised  in  the 
^  duties  of  reconnais- 
sance, the  studies  that 
W^?^~^^-'-  pertain  In  them,  and  the 
S-V^rif~  habit  of  making  con- 
^J^.V.-'^V^  den.-ed  iv], oris:  skilled 
*  also  in  the  arts  of  cryp- 
tography, telegraphy, 
and  semiology.  Signal  parties  should  be  armed  as  cavalry  ; 
and  as  cavalry  has  been  styled  the  eyes  and  ears  of  an  army, 
men  of  the  signal  service  should  aim  to  make  themselves 
the  army's  eyes  and  ears  and  tongue.  The  chief  signal 
officer  with  an  army  ought  to  stand  in  the  light  of  a  con- 
fidential secretary  to  the  general  commanding. 

2. 


In  time  of  war  the  signal  service  of  the  0.  S.  army  is 
equipped  to  maintain  communication  by  signals,  by  tele- 
graph, or  by  semaphores  between  different  portions  of  an 
army  or  armies,  or  between  armies  and  fieets.  The  field- 
telegraph  trains  of  the  signal  service  are  organized  for  use 
with  armies  ;  they  are  managed  by  soldiers,  who  are  drilled  to 
march  with,  manoeuvre,  work,  and  protect  them.  The  train 
carries  light  or  field  telegraph  lines,  which  can  be  very 
Quickly  erected  or  run  out  at  the  rate  of  2  or  3  miles  per 
hour:  they  can  be  put  in  use  for  any  distance,  and  be  as 
rapidly  taken  down,  repacked,  and  inarched  oft'  with  the 
detachment  to  be  used  elsewhere.  Fig.  2  represents  a  train 
ready  for  movement. 

In  time  of  peace,  tho  signal  service  transmits  intelligence 
in  reference  to  storms  or  approaching  weather-changes  by 
the  display  of  Bignals  of  warning  and  by  reports  posted  in 
the  different  cities  and  ports  of  the  U.  S.  Maps  showing 
the  state  of  tho  weather  over  the    U.  S.  arc  exhibited   at 

board-of-trade  rooms,   chambers  of  i tmerce,   and  other 

places  of  public  resort.  Bulletins  of  data  for  all  the  sta- 
tions are  also  prominently  displayed  and  distributed  with- 
out expense  to  the  leading  newspapers. 

Blgnal  stations  are  also  established  in  connection  with 
the  life-saving  stations.  These  Btations  are  connected  by 
telegraph,  and.  in  addition  to  displaying  storm-warning 
signals  and  making  the  usual  meteorological  reports,  make 


special  reports  upon  the  temperature  of  the  water,  tem- 
pests at  sea,  the  sea-swell,  etc.  They  also  summon  assist- 
ance to  vessels  in  distress  from  the  nearest  life-saving 
stations  or  from  the  nearest  port.  Fig.  3  represents  one  of 
these  stations. 

Stations  for  river  reports,  to  give  notice  of  the  conditions 
of  the  rivers  affecting  navigation  and  Hoods,  arc  also  estab- 
lished on  the  principal  interior  rivers  and  their  tributaries. 

The  officers  and  men  of  the  signal  service  are  instructed 
for  the  different  branches  of  the  service  at  Fort  Whipple, 
\  a.,  and  at  the  central  office  in  Washington,  I).  C,  They 
are  hinght    signalling   in    all    its   branches,    telegraphy,  the 

use  of  the  various  meteorological  instruments,  the  modes 

Of  observing,  and  the  forms  and  duties  required  at  sta- 
tions of  observation;  the  force  is  also  drilled  with  arms, 
with  the  field- telegraph  train,  the  construction  of  per- 
manent telegraph  lines,  and  in  the  usual  duties  of  sol- 
diers. For  the  duties  of  the  observation  of  storms  and 
for  the  display  Of  storm-signals  all  stations  communi- 
oate  directly  with  the  signal-office  in  Washington  over 
telegraphic  circuits  arranged  with  the  different  telegraph 
companies)  or  connecting  with  the  office  at  fixed  boms 
each  day  ami  night.  Bach  station  is  equipped  with  the 
following  instruments :  barometer,  thermometer,  maxi- 
mum thermometer,  minimum  thermometer.  Robin 
anemometer  with  electrical  attachment  and  self-registering 
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apparatus,    hygrometer,   wind-vane,    rain-gauge,   and    at 
stations  located  on  river.-,  lakes,  or sea^-coaste, thermometers 


for  taking  the  terapernture  of  water  at  different  depth?. 
The  readings  of  these  instruments,  made  three  times  a  day 
at  fixed  hours,  are  reported  to  the  central  office  in  cipher. 
These  reports  from  the  stations  of  observation,  extending 
over  territory  reaching  from  the  Atlantic  to  the  Pacific 
oceans  and  from  the  Capes  of  Florida  into  British  America, 
are  not  unfrequently  concentrated  at  the  central  office  in 
the  space  of  Forty-five  minutes.  The  stations  at  which 
cautionary  signals  are  displayed  are  equipped  with  flags 
and  apparatus  for  exhibiting  the  cautionary  day  or  night 
signals. 

Four  graphic  charts  are  prepared  at  the  central  office  on 
the  receipl  of  each  report,  as  follows: 

I.  A  chart  of  barometric  pressures,  temperatures,  and 
winds,  together  with  the  wind-velocities  at  the  different 
stations,  and  the  precipitation  occurring:  it  exhibits  the 
barometric  pressures  and  the  temperatures  in  their  relation 
to  districts  and  to  each  other  by  a  system  of  isobaric  and 
isothermal  lines,  and  the  wind-directions  by  arrows  at  the 
different  stations. 

II.  A  chart  of  the  cloud-conditions  prevailing  over  the 
U.  S.,  on  which  the  different  varieties  and  amount  of 
clouds  visible  at  the  different  stations  appear  by  symbols; 
on  this  chart  is  also  indicated  the  weather  as  reported  at 
each  station,  the  direction  of  movement  of  upper  and  lower 
clouds,  and  each  morning  the  minimum  temperature  of  the 
preceding  night  in  relation  to  districts  of  territory. 

III.  A  chart  showing  the  relative  humidities  over  terri- 
torial  districts  with  the  temperature  at  the  several  stations  ; 
tin-  enables  studies  t<>  be  made  for  territorial  sections,  the 
difficulties  attending  studies  of  this  character  being  obvi- 
ated to  a  very  considerable  degree  by  the  inter-correeti<ms 
of  the  stations  among  themselves,  and  by  the  great  extent 
of  the  regions  over  which  the  readings  are  simultaneously 
made. 

IV.  A  chart  of  barometric  pressures,  exhibiting,  for 
purposes  of  reference,  by  lines  of  no  variation,  the  districts 
of  territory  over  which  the  barometric  pressure  has  in- 
creased, and  those  over  which  it  has  diminished  in  eaeh 
average  period  of  eight  hours  in  the  twenty-four  hours, 
terminating  at  the  hour  of  the  report. 

In  the  study  of  the  charts  for  the  reports  the  well-known 
rules  and  generalizations  established  by  the  experience  of 
meteorologists  arc  used.  The  published  office  report,  based 
upon  each  general  report  of  observations,  consists  of  a  sy- 
nopsis of  the  inetenric  conditions  prevailing  over  the  ter- 
ritory of  the  1".  S.  at  the  time  of  the  report,  and  a  state- 
ment of  the  changes  likely  to  occur  within  the  next  twenty- 
four  hours.  For  the  purposes  of  convenient  study  and  of 
condens-'d  description  the  territory  of  the  0.  S.  is  arbi- 
trarily divided  into  districts.  These  districts  are  described 
and  named  as  follows, and  the  italics  are  those  names  used 
in  the  press  reports  of  the  "weather  probabilities:" 

Maine.  New  Hampshire,  Vermont.  Massachusetts,  Connecticut, 

and  Kh  is  tne  .V  w  Engla 

New  Y'.rk.  New  Jersey,  Pennsylvania,   Delaware,  Maryland, 

District  of  Columbia,  and  Virginia  as  IheMiddl*  States;  and 

that  part  of  those  States  lying  E.  of  the  Allegbanies  as  the 

Midc  States. 

>Torih  Carolina,  Smith  Carolina,  (leoreia.  and  Northern  and 

Eastern  Florida  as  th    •     thAUarti 


Eastern  Mississippi,  Alabama,  and  North-western  Florida  as 
the  Eastern  Gwf  states. 

Western  Mississippi,  Louisiana,  and  Eastern  Texas  as  the  West- 
ern Buff  States, 

Sometimes  the  South  Atlantic  States,  Eastern  Gulf,  that  port  inn 
of  Mississippi  not  included  in  the  Eastern  Gulf  States,  with 
Tennessee  and  Kentuckv.are  grouped  together  as  the  Southern 

Lower  Lakes  means  Lakes  Erie  and  Ontario,  with  adjacent  ter- 
rhorv. 

Ipper  Lakes  means  Lakes  Superior,  Huron,  and  Michigan,  with 
adjaeent  territorv. 

The  Lake  region  includes  the  Upper  and  Lower  Lakes. 

The  extreme  North-icesl  includes  that  portion  of  Dakota  lying  W. 
of  tli.'  Missouri  River,  and  the  eastern  portion  of  Wyoming 
and  Montana  Territories. 

The  NorQwoest  means  the  eountry  lying  between  the  Mississippi 
and  the  Missouri  rivers. 

The  SotUhrwestern  States  means  that  portion  of  the  Western 
Gulf  States  lying  W.  of  the  Mississippi  River,  and  including 
Arkansas. 

Pacific  states  includes  California,  Oregon,  and  "Washington  Ter- 
ritory. 

The  Ohio  Valley  includes  the  belt  of  country  about  200  miles 
broad  from  Pittsburg  to  Cairo. 

The  Upper  Mississippi  Valley  includes  the  belt  of  country  about 
200  miles  broad  from  St.  Paul  to  Cairo, 

The  Lower  Mississippi  Valley  includes  a  belt  of  country  200  miles 
broad  from  Cairo  to  Yicksburg.  Below  Viekshnrg  tie'  cha- 
racter of  the  country  so  changes  that  it  is  no  longer  described 
as  a  vallev. 

The  Missouri  Valley  includes  a  belt  of  country  200  miles  broad 
from  Fort  Sully  to  St  Charles,  Mo. 

The  St.  Lawrence  VaUey  includes  a  belt  of  country  200  miles 
broad  from  Lake  Ontario  to  the  mouth  of  the  St.  Lawrence 
River. 

The  extensions  "from  Missouri  to  Ohio,"  etc.,  etc.,  refer  to 
areas  reaching  to  and  including  the  central  portions  of  the 
States  named.  Thus  a  report,  "  Westerly  winds  extending 
from  Iowa  to  Pennsylvania,'*  woidd  signify  that  those  winds 
would  be  felt  in  the"  interior  of  those  States,  as  well  as  over 
the  territory  lying  between  them  of  the  respective  States. 

In  "the  Coast/,  « 7c."  is  included  the  land  between  the  coasts  and 
the  parallel  rantre  of  coast-hills  or  mountains.  In  Texas, 
Louisiana,  and  Northern  Florida  a  belt  of  land  extending 
100  miles  inward  would  be  included. 

The  reports  are  those  of  readings  of  the  different  meteor- 
ological instruments,  made  as  nearly  simultaneously  as 
possible.  The  reports  from  all  the  stations,  received  at 
the  central  office  thrice  daily  at  intervals  of  about  eight 
hours,  are  at  once  entered  graphically  upon  synoptic 
charts  (the  weather-maps),  and  from  the  study  of  the-c 
charts  a  deduction  is  had  as  to  probable  weather-chances 
within  the  ensuing  twenty-four  hours.  This  deduction 
is  furnished  to  the  press,  and  is  telegraphed  to  twenty- 
one  centres  of  distribution  in  bulletin  form  for  the  use 
of  farmers,  besides  being  given  to  the  Associated  Press 
for  distribution  throughout  the  U.  S.  The  bulletins  dis- 
tributed to  the  twenty-one  centres  are  displayed  at  post- 
offices  in  numerous  villages  in  the  agrieulturnl  districts.  In 
the  case  of  serious  storms  noticed  as  approaching  the  lakes 
or  threatening  any  part  of  the  sea-coast,  cautionary  signals 
are  ordered  at  the  central  office  to  be  displayed  at  the  dif- 
ferent lake-  and  sea-ports  and  upon  the  coasts  as  a  warn- 
ing to  mariners.  The  cautionary  signal  is  a  red  flag  with 
a  black  centre  by  day,  and  a  red  light  by  night.  This 
signal  when  displayed  signifies  (1)  that  from  the  infor- 
mation had  at  the  central  office  in  Washington  a  prob- 
ability of  stormy  or  dangerous  weather  has  been  de- 
duced for  the  port  or  place  at  which  it  is  displayed. 
or  in  its  vicinity;  (2)  that  the  danger  appears  to  be 
so  great  as  to  demand  precaution  on  the  part  of  navi- 
gators  and  others  interested,  such  as  an  examination  of 
vessels  or  other  structures  to  be  endangered  by  a  storm, 
the  inspection  of  crews,  rigging,  etc..  and  general  prepara- 
tion for  rough  weather;  (3)  it  calls  for  frequent  examination 
of  local  barometers  and  other  instruments  by  ship-captains 
or  others  interested,  and  the  study  of  local  signs  of  the 
weather,  as  clouds,  etc.  etc.  By  this  means  those  who  are 
expert  may  often  be  confirmed  as  to  the  need  of  the  precau- 
tion to  which  the  cautionary  signal  calls  attention,  or  may 
determine  that  the  danger  is  over-estimated  or  has  passed. 
The  fortunate  position  of  the  territory  of  the  I".  S..  and  its 
great  extent,  enable  a  service  of  this  kind  to  be  conducted 
with  especial  advantage.  The  movements  of  the  storms 
over  the  continent  can  be  traced  upon  the  chart  from  report 
to  report,  and  the  direction  and  rate  of  their  progress,  to- 
gether with  their  intensity,  be  noted  in  time  to  give  warn- 
ing of  their  approach. 

Floods  occurring  upon  the  AVestern  rivers  can  be  traced 
sometimes  from  the  fall  of  rain  within  the  respective  water- 
sheds and  along  the  course  of  the  different  confluent  streams 
until  culminating  in  the  dangerous  flood  of  the  principal 
river.  In  nearly  the  same  manner  that  storms  can  bo 
traced  upon  the  charts,  approaching  changes  of  temperature 
and  rainfall  can  be  foreseen,  and  notice  is  frequently  given 
in  time  to  prevent  injury  to  agricultural  and  other  interests. 

In  the  analyses  of  the  official  deductions  of  the  signal 
office,  or  the  "probabilities."  the  annual  percentage  of  ver- 
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locations  is  found  to  have  been  as  follows:  1872,  76. S  per 
cent.;  1873,  77.6  per  cent. ;  1874,  84.4  per  cent. ;  1875,87.4 
per  cent.  While  storms  of  a  limited  extent,  such  as  Bqualls, 
tornadoes,  etc.,  may  spring  up  suddenly  or  pass  between 
stations  in  such  a  way  that  their  coming  or  courses  cannot 
be  foreseen,  extensive  and  well-defined  disturbances  can,  as 
a  rule,  bo  readily  traced  in  time  to  forewarn  the  coasts  or 
districts  threatened. 

Arrangements  have  been  made  with  the  chiefs  of  meteor- 
ological services  in  Europe,  in  accordance  with  the  recom- 
mendation of  the  Vienna  conference  oi*"meteorologists(187.''), 
providing  for  the  exchange  daily  of  one  report  taken  at  the 
s;itne  instant  over  all  the  territories  of  the  U.  S.,  nearly  all 
Europe,  extending  through  Russian  Asia  to  the  Pacific 
coast,  and  in  the  northern  portion  of  Africa.  These  ex- 
changes are  made  every  fifteen  days  by  mail,  and  the  re- 
ports thus  received  from  260  foreign  stations  are  published 
as  an  International  Bulletin  at  the  Washington  office.  Be- 
sides the  daily  bulletins  and  weather-maps,  the  signal-office 
publishes  a  weekly  review  of  the  weather,  which  is  furnish- 
ed to  the  press,  anil  a  monthly  review,  accompanied  with 
charts,  showing  the  isobaric  and  isothermal  lines,  the  pre- 
vailing winds,  the  tracks  of  low  barometer,  and  a  precipita- 
tion-chart for  the  month.*  If.  W.  Howgate. 

Signals,  Fog.    See  For.  Signals,  by  J.  He.vrv,  LL.D, 

Signals,  Naval.  See  Naval  Signals,  by  Capt.  S.  B. 
Luce,  lr.  S.  navy. 

Sign.il  in  e,  in  the  old  system  of  medicine,  was  some 
physical  peculiarity  of  a  drug  which  was  supposed  to  in- 
dicate its  use.  Thus,  because  the  euphrasy  or  eye-bright 
has  a  flower  with  an  eye-like  mark,  it  is  good  for  the  vision; 
the  rock-liverwort  was  thought  to  be  shaped  like  the  liver, 
hence  it  is  good  for  diseases  of  that  organ.  This  belief 
prevailed  not  only  among  herbalists  and  pretenders,  but 
among  the  best-trained  physicians  of  the  time. 

Signatures.     See  Printing,  by  W.  S.  Paterson. 

Sig'ourney,  p. -v.  and  tp.,  cap.  of  Keokuk  co.,  la.,  on 
Chicago  Rock  Island  and  Pacific  R.  R.,  has  5  churches,  2 
newspapers,  1  woollen  and  1  planing  mill,  a  cheese-factory, 
1  foundry,  and  a  carriage-factory.  Deposits  of  coal  exist. 
P.  of  v.  1)92;  of  tp.  1637. 

W.   R.  IfoLLINGSWOUTII,  En.  "REVIEW." 

Sigourney  (Lydia  Howard  Huntley),  b.  at  Norwich, 
Conn.,  Sept.  1,  1701;  began  to  write  verses  at  the  age  of 
seven  years  ;  established  a  select  school  for  young  ladies  at 
Norwich  1809,  and  at  Hartford  1S14:  published  a  volume 
of  Moral  Pieces  in  /Vo*e  and  Verne  (1815),  which  brought 
her  into  favorable  notice,  and  obtained  for  her  invitations  to 
write  for  several  periodicals,  and  was  thenceforth  through 
a  long  life  one  of  the  most  popular  of  American  female 
poets.  She  published  Ml  volumes  of  poems,  essays,  and 
letters,  chiefly  on  moral  or  religious  themes.  In  1819  she 
manned  Charles  Sigourney,  a  merchant  at  Hartford,  visited 
Europe  1 840,  and  d.  at  Hartford  June  10,  1 S65.  Among 
her  works  were  Letter*  to  Young  Ladie*  ( 1333 ).  Zinzkndorff, 

and  other  I'ocnx  (  lS.'i.'i),  Pom  h. ,„/.,*,  and  other  I'oems  (1841), 
Pleasant  Memories  of  Foreign  Land*  (1842),  Past  Meridian 
|  ls"»l),  and  a  posthumous  autobiography,  Letters  of  Life 
(I860).  Two  volumes  of  her  selected  poems  appeared  in 
London  1841,  and  a  choice  edition,  illustrated  by  Darley, 
was  published  at  Xew  York  1S48. 

Siguen'za  y  Gongora,  de  (Carlos),  b.  in  the  City 
of  Mexico  in  1045  ;  educated  in  the  university  of  that  city  ; 
became  chaplain  to  the  archbishop  of  Mexico;  was  for 
twenty  years  professor  of  astronomy  and  mathematics, 
acquiring  so  great  a  reputation  for  erudition  as  to  be  hon- 
ored with  the  title  of  royal  cosmographer ;  wrote  several 
treatises  on  Mexican  history  and  antiquities;  wns  director 
of  the  military  school  at  Mexico;  accompanied  the  expe- 
dition of  Andres  de  Pes  against  the  French  establishments 
in  Louisiana  and  Florida  L693j  planned  the  fortifications 
of  Pensacola;  published  maps  of  the  Florida  coast,  a  de- 
scription of  the  Bay  of  Galveston,  brief  histories  of  Texas 
and  New  Mexico,  of  the  city  of  Queretaro,  and  of  the  Uni- 
versity of  Mexico,  a.  topography  of  Mexico,  and  several 
volumes  of  poems  of  a  highly  ornate  character,  all  in 
Latin,  and  left  many  works  in  MS.,  some  of  which  were 
destroyed  by  a  fire  in  June,  1692.  He  entered  the-  order  of 
Jesuit's  1693.  D.  in  Mexico  Aug.  22,  1700.  His  name  is 
the  most  famous  one  in  the  literary  annals  of  New  Spain 
timing  the  colonial  period,  but  his  works  are  now  rarely  to 
be  -ecu  in  Mexico,  and  are  rapidly  becoming  forgotten. 

Sikljs,  the  *' disciples  "  (so  the  name  imports)  of  certain 
religious  teacher-  in  Upper  India,  who  have  played  a  notab It- 
part  in  Indian  history  during  the  last  100  years. 

Modem  Hinduism  has  not  universally  remained  the  dead 
level  of  idolatry  that  it  is  often  conceived.     All  over  India, 

*This  article  has  been  read  and  approved  by  Gen.  Allien  .1. 
Myer. 


and  at  various  times  in  the  last  800  years,  there  have  been 
movements  towards  some  sort  of  spiritual  revival,  originat- 
ing generally  with  brooding  individuals  of  the  unlearned 
classes,  who  hungered  lor  something  better  Khan  the  pop- 
ular superstitions.  Abandonments  of  caste  and  id"  idol- 
worship  have  been  frequent,  but  not  universal,  characters 
of  these  reforms.  Mot  of  them  have  been  connected  (it  is 
not  easy  to  say  why)  with  what  is  called  Vaxehnava  doc- 
trine. Some  of  these  dissentient  bodies  have  died  away, 
but  yet  have  left  a  permanent  leaven  in  the  shape  of  in- 
numerable popular  verses;  some  have  hardened  into  mere 
sectarian  idolatries;  others  have  settled  into  Quietist  so- 
cieties; none  have  developed  into  a  nation  but  the  Sikh-. 
The  original  founder  of  the  Sikh  doctrine  was  Xa'nak,  born 
near  Lahore  in  1469,  of  the  Khatri  caste,  warriors  once, 
but  then  and  now  oftcner  trailers.  He  is  alleged  to  have 
roamed  not  only  over  India,  but  through  Persia  to  Mecca. 
At  last  he  returned  home  to  resume  his  place  in  the  house- 
hold, and  passed  the  rest  of  his  life  in  preaching  fervently, 
if  somewhat  vaguely,  to  Hindu  and  Mohammedan  alike, 
the  worship  of  one  God,  virtue,  and  tolerance.  He  did  not 
apparently  claim  a  miraculous  commission,  nor  did  he  at- 
tempt to  change  social  usages  j  he  appeared  to  recognize 
both  Mohammed  and  the  Hindu  incarnations  as  bearing 
divine  missions;  he  gave  no  encouragement  to  asceticism, 
and  he  retained  ordinary  Hindu  language  as  to  trans- 
migration and  kindred  tenets.  Ndnak  died  in  1539.  A 
line  of  trfiriis,  or  chief  teachers,  succeeded  him,  and  the 
belief  was  held,  on  the  traditional  deathbed  assurance  of 
Nanak,  that  the  spirit  of  the  latter  became  immanent  in 
each  of  the  line  successively.  Hargovind,  the  sixth  of  the 
Guru's,  was  the  first  to  become  a  man  of  war  and  of  the 
chase.  His  descendant,  Tegh  Bahadur,  the  ninth  of  the 
line,  was  executed  by  the  Moghul's  government  in  1675. 
When  led  to  death  he  girt  the  sword  of  Hargovind  upon 
his  own  young  son,  Govind,  the  tenth  and  last  and  most 
memorable  of  the  Gurvis.  Govind  not  only  deepened  the 
warlike  stamp  already  for  some  time  impressed  on  the 
"disciples,"  but  deliberately  fixed  his  aim  in  the  destruc- 
tion of  the  hated  Mohammedan  power,  and  strove  to  recast 
and  inspire  the  Sikh  organization  as  a  militant  Church 
and  nation  devoted  to  that  task.  Govind  died  (1708)  by  an 
act  of  private  revenge;  his  own  children  had  been  butchered 
by  the  Mohammedans;  he  named  no  successor;  he  declared 
(the  Sikh  tradition  says)  that  the  fated  ten  had  come,  and 
thenceforward  the  Gurti  would  be  present  with  the  com- 
munity in  spirit  only. 

Neither  N.'lnak  nor  Govind  formally  abolished  caste, 
but  practically  their  institute,  receiving  disciples  from  all 
classes,  wrought  in  that  direction.  Govind  enjoined  that 
God  was  to  be  worshipped  without  images,  but  beheld  in 
the  body  of  the  KhftUu  or  Congregation  of  the  Faithful. 
All  Sikhs  were  to  be  initiated  by  one  rite  :  they  were  to  be 
entirely  at  the  disposal  of  the  Faith  and  of  the  Gftrfi.  They 
were  to  honor  Nanak  and  his  successors;  to  bow  in  rever- 
ence only  before  the  holy  G'tanfh  or  Book  ;  to  bathe  in  the 
holy  pool  of  Ainritsar:  to  look  to  war  as  their  occupation 
and  field  of  desert.  Steel  was  to  lie  their  sacred  emblem  ; 
sweetened  water  stirred  with  steel  in  the  presence  of  five 
Sikhs,  and  then  partly  sprinkled  on  the  novice,  partly 
drunk  by  him,  formed  the  initiatory  rite.  Each  initiated 
Sikh  was  to  assume  the  title  of  Sint/h  (Stnha,  "a  lion,"  "a 
champion"),  to  keep  his  locks  unshorn,  and  dress  in  blue, 
to  abstain  from  tobacco;  and  their  salutation  was  to  be 
"Victory  to  the  (1  uru  !"  The  toleration  of  Nanak,  at  least 
as  regarded  Mohammedans,  formed  no  part  of  Govind's 
teaching.  , 

AVc  have  mentioned  the  Book.  The  Adi  Qrattt'h,  or  First 
Sacred  Book,  was  compiled  by  Arjiin,  the  fifth  Guru. about 
the  year  1600.  It  is  a  miscellany  of  verses,  moral  and 
mystical,  ascribed  in  part  to  Nanak  and  his  successors,  in 
part  to  earlier  teachers.  A  supplementary  work,  compiled 
by  Govind,  known  as  the  Grant'h  of  the  tenth  king  (or 
pontiff),  is  a  stranger  hotch-potch,  embracing  prayers  and 
hymns,  narratives  of  Govinas  own  history  and  exploits, 
mythological  legends,  and  several  scries  of  stories,  one  of 
which  would  seem  to  he  that  known  in  mediaeval  Europe 
as  the  Talc  of  the  Seven  Masters. f 

Amritnar,  "the  Lake  of  Ambrosia,"  was  dug  by  Bam 
J>as,  the  fourth  Guru.  Bound  it  has  gathered  a  large  and 
busy  city,  now  holding  more  than  100,000  souls.  In  the 
centre  of  the  pool  stands  the  most  sacred  edifice  of  the 
Sikhs,  the  Ilari-Mandir,  enshrining  the  holy  original 
Grant'h.  The  building,  thickly  gilt  all  over,  is  joined  to 
the  quays  by  a  marble  bridge,  and  the  porches  and  <|iia\  8 
are  the  haunt  of  the  Akfilis  or  *•  servants  of  the  Eternal." 
This  order  claims  its  origin  from  Govind.  They  are,  or 
were,  devotees  and  fanatics  of  an  active  kind,  who  denied 


t  An  English  version  of  the  Sikh  sacred  books  is  in  preparation 
by  the  Rev.  E.  Trumpp,  a  German  missionary,  to  be  published 

at  the  expense  of  the  India  office  in  London. 
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all  carthlv  masters,  and  wont  about  with  naked  sword.-,  the 
self-constituted  and  irascible  champ  ion  a  and  censors  of  the 
Khfihw.  They  alone  keep  ap  the  blue  dress:  they  carry 
the  holy  Bteel  generally  iu  the  form  of  a  sharp  discus  round 
the  peaked  turban. 

Besides  the  warlike  disciples  of  Govind  and  his  fore- 
runner-, there  was  o  olass  of  Sikhs  which  at  an  early 
i  ol  the  secular  turn  taken  by  the  major- 
ity, and  gave  themselves  more  strictly  to  devotion,  claim- 
ing Sri  Chandj  Nanak's  son,  as  their  teacher.  Represen- 
tatives of  these  arc  found  in  many  Indian  cities,  sometimes 
gathered  in  convents  and  devoting  their  time  to  theistic 
worship  and  tho  perusal  of  the  Atli  Granfh.  The  bulk 
of  the  Sikh  converts  was  derived  from  the  great  -Tat  race, 
which  tortus  a  large  part  of  the  population  in  N.  W.  India 
and  of  the  dry  countries  near  the  Indus.  The  special 
nurseries  of  the  Sikhs  have  been  (N.  of  the  Satlej)  the  dis- 
tricts round  Lahore  and  to  the  3SF.  of  that  city ;  (S.  of  the 
Satlej  I,  the  districts  of  the  Patiala  state.  The  former,  often 
called  Mdnjha  or  Midland,  became  the  seat  of  greatest  Sikh 
power;  the  latter,  sometimes  called  M&lwaj*  is  the  seat  of 
largest  Sikh  population. 

The  Sikhs  present  a  striking  instance  of  the  effect  of 
moral  causes  on  the  outer  man.  From  a  sect  they  have 
become  a  nation,  not  only  with  a  national  spirit,  but  with 
a  strongly  characteristic  physique  and  physiognomy. 
Among  all  the  bronze-tinted  races  they  present  probably 
the  finest  examples  in  existence  of  manly  beauty  and  dig- 
nity of  aspect,  whether  as  princes  or  warriors.  Three 
kindred  chiefs  of  the  Mulwa  Sikhs,  the  rajas  of  Patiala, 
Jhfnd,  and  Nilba,  who  were  present  at  a  state  reception 
by  the  governor-general  (Lord  Canning)  in  1860,  have 
left  a  deep  impression  on  the  present  writer.  All  three 
were  tall  men,  the  first  two  gigantic.  Jhfnd  was  ad- 
vanced in  life,  but  Patiala.  in  his  prime,  flashing  in  steel 
and  gold  cloth,  was  the  ideal  of  a  Hindu  Phoebus.  The 
moral  repute  of  the  Sikhs  is  not  high,  but  in  valor  they 
are  not  below  their  looks,  as  they  have  often  shown  in 
lighting  both  against  and  in  the  British  line  of  battle. 
The  whole  body  drew  extraordinary  spirit  and  life  from 
the  pride  and  union  inspired  by  Govind's  Institute*. 

We  revert  to  history.  The  Sikhs,  after  Govind's  death, 
were  sorely  crushed,  and  for  years  little  heard  of.  But  the 
crumbling  of  the  Moghul  power,  and  the  repeated  invasions 
of  India,  first  by  Nadir  Shdh.  and  then  by  Ahmed  Shah  the 
Afghan,  favored  their  revival  and  trained  them  in  war.  In 
1763  we  read  of  40,000  Sikhs  defeating  the  Afghan  gov- 
ernor of  Delhi  near  Sirhind.  Tradition  tells  how  the  dis- 
persing victors,  as  they  rode  through  the  land,  stripped 
raiment  and  accoutrements  to  cast  into  the  villages,  marking 
them  as  prize.  By  1785  the  Sikhs,  forming  a  rude  confed- 
eracy, with  annual  diets  at  Amritsar,  were  predominant  from 
the  Indus  to  the  Ganges,  and  their  armed  force  was  not 
less  than  70.000,  all  horsemen. 

Ranjit  Singh,  a  boy  of  extraordinary  daring  and  genius, 
succeeded  his  father,  the  Sikh  chief  of  Gujranwala,  in 
1792.  Ranjit  was  already  a  personage  to  be  negotiated 
with  when  Lake,  in  hot  pursuit  of  Jeswaut  Rao  Holkar, 
first  showed  British  colors  on  the  Satlej  in  1805.  At  the 
same  period  was  held  the  last  diet  of  the  Sikh  common- 
wealth. The  European  power  barred  Ranjft  S.  of  the 
Satlej,  but  beyond  that  river  his  dominion  extended  rap- 
idly. By  1S23  he  ruled  as  king  the  whole  Panj&b,  in- 
cluding Mult&n,  with  Kashmir  and  the  Afghan  province  of 
Peshawar.  He  had  long  established  a  disciplined  infantry, 
for  which  the  Sikhs  afforded  excellent  material,  and  about 
1822  ho  had  been  joined  by  several  able  officers  of  the 
Bonaparte  school  (Ventura,  Allard,  Court,  Avitabile).  In 
1 838  the  English  governor-general  (Lord  Auckland),  moved 
by  apprehension  of  Russian  intrigue,  took  up  the  ill-fated 
scheme  of  displacing  the  de  facto  rulers  in  Afghanistan 
and  setting  ap  Shah  Shuja,  an  ex-king  of  Ahmed  Shah's 
family.  In  this  scheme  Ranjft  was  reluctantly  associated. 
He  died  whilst  the  expedition  was  still  advancing  on  Kfi- 
bul,  June  27,  1839,  in  age  fifty-nine  years,  but  older  in 
constitution.  Se  had  always  been  apt  to  plunge  into  fits 
of  debauchery,  and  such  habits  grew  on  him  in  later  life. 
His  civil  rule  preserved  a  rough  order  and  security,  but  the 
energies  at  his  disposal  were  mainly  devoted  to  war,  and 
instead  of  the  undisciplined  horsemen  of  his  youth,  he  left 
behind  him  a  trained  army  of  50,000  disciplined  soldiers. 
besides  as  many  more  well-armed  irregulars,  and  300  field 
guns.  He  had  always  managed  to  keep  peace  with  Eng- 
land, though  BUBpicion  was  often  rife  on  both  sides. 

Under  Ranjit  the  most  prominent  figures  long  were 
three  Rajput  brothers,  who  had  risen  by  assiduity  and  his 
favor  to  the  rank  of  raja  and  the  possession  of  the  import- 
ant fief  of  J£inu\  By  their  head,  the  wily  Gfilfib  Singh, 
the  Sikh  dominion  had  been  in    LS35  extended  to  I. 

*  Not  to  be  confounded  with  proper  Malwa,  in  Central  India. 


and  even  (in  1840,  after  Ranjft's  death)  to  Balti,  both  in 
the  Tibetan  region.  Gtildb  Singh's  captain.  Zorawar  Singh, 
then  advanced  beyond  the  Indus  sources  to  the  holy  lakes 
of  Mansarowar,  near  which  his  force  was  surrounded,  in 
midwinter  and  12.oi.i0  feet  above  the  sea.  by  Tibeto-Chinese 
troops  from  Lhassa,  and  overpowered.  The  leader  slain, 
the  officers  taken,  the  mass  perished;  and  a  few  frost- 
maimed  wretches,  sole  relics  of  this  adventurous  band, 
brought  the  tale  to  the  British  post  at  Almora,  having  fled 
across  passes  16,000  feet  high.  This  episode  seemed  to  de- 
serve record,  but  such  adventurers  employed  few,  and  the 
gathered  mass  of -military  energy,  having  no  field  abroad, 
spent  itself  in  strife  at  home.  Ranjft's  son,  Kharak  Singh, 
an  imbecile  person,  succeeded  him,  but  died  a  year  later 
(Nov.  5,  1840),  and  the  same  day  saw  Kharak's  son  and 
successor  perish  by  the  fall  of  a  gateway.  Slier  Singh,  a 
disowned  son  of  Ranjit,  was  proclaimed  by  aid  of  the 
soldiery,  now  the  real  masters.  He  was  murdered  in  1843, 
and  succeeded  by  a  child.  Dhalfp,  ascribed  to  Ranjft's  latter 
•  lays.  A  regime  of  donatives,  conspiracies,  murders,  and 
ail-but  anarchy  dragged  on  for  two  years  more.  The  Eng- 
lish government  dreaded  to  precipitate  collision  by  ample 
preparations,  and  yet  what  was  actually  done  in  prepara- 
tion armed  and  stimulated  the  Sikh  army,  which  at  last 
(Dec.  11-14,  1845)  poured  across  the  frontier  river  Satlej. 
An  attack  made  by  the  British  (Dec.  21-22)  on  the  Sikh 
camp  (at  P'hirushahr,  more  commonly  since  written  Feroz- 
shahr,  10  miles  from  Ferozpur),  partially  intrenched  and 
strongly  armed,  was  in  the  end  successful  with  the  capture 
of  70  guns  ;  but  the  success  was  hard  to  win.  The  skill 
of  the  Sikh  artillery  and  the  firmness  of  the  infantry  sur- 
prised the  British  officers  and  shook  the  Sepoys.  After  some 
minor  actions  the  new  position  which  the  Sikhs  had  in- 
trenched at  Subraon  on  the  Satlej,  covering  a  boat-bridge, 
was  stormed  (Feb.  10,  1846),  and  the  Sikhs  driven  into  the 
river  with  great  carnage. 

Treaties  which  followed  kept  up  Sikh  rule  in  the  name 
of  Dhalfp  Singh,  with  a  British  resident  in  supervision. 
Two  years  of  this  ended  in  another  war,  which  began  with 
the  revolt  of  the  governor  of  Multiin  and  the  murder  of 
two  British  officers  there.  After  the  capture  of  MulUinand 
several  pitched  battles  the  strength  of  the  Sikhs  was  broken 
at  Gujerat  (Feb.  21,  1849),  and  the  whole  territory  was  an- 
nexed to  British  India,  except  Kashmir,  which  had  been 
made  over  to  GfilAb  Singh  in  lS4f>.f  The  ablest  men  were 
selected  for  the  administration  of  the  new  province,  headed 
successively  by  the  brothers  Henry  and  John  Lawrence, 
and  unusual  liberality  of  expenditure  was  allowed  on 
works  of  improvement.  These  things  made  due  impres- 
sion, and  eight  years  later  (1857),  when  a  day  of  trial 
came  for  the  British  in  India,  the  stability  of  this  new 
province  became  a  base  for  the  first  steps  toward  the  re- 
covery of  power  in  the  Ganges  valley.  The  Sikhs  were 
eminently  loyal  to  their  new  rulers,  and  many  of  them  did 
noble  service  in  the  suppression  of  the  revolt.  .Many  since 
then  have  served  well  beyond  sea — e.g.  in  China  and  in 
Abyssinia.J 

Powerful  as  the  Sikhs  became  on  their  native  soil,  alike 
from  union  and  from  character,  they  never  formed  more 
than  a  fraction  of  the  population  of  their  own  territory. 
Their  present  number  is  about  1,000,000  on  both  sides  of 
the  Satlej,  and  these  appear  to  form  about  one-seventh  of 
the  population  of  those  districts  which  contain  Sikhs  in 
any  numbers. 

Ranjft's  reign  had  already  tended  to  weaken  some  of  the 
stronger  elements  in  Sikhism,  and  under  the  impartial 
level  of  English  rule  its  spirit  has  been  still  further  weak- 
ened. The  political  bond  and  aspirations  that  invigorated 
the  Khalsa  no  longer  exist;  and  as  regards  religious  en- 
thusiasm, the  tendency  of  the  educated  few  is  to  latitudi- 
narianism,  and  that  of  the  mass  of  yeomen  to  lapse  more 
and  more  into  ordinary  Hindu  superstitions.  The  number 
of  initiations  at  Amritsar  has  diminished,  and  though  the 
Sikh  landholders  are  waxing  richer,  the  amount  of  volun- 
tary offerings  at  the  holy  places  has  greatly  declined. 
Should  the  British  rule  continue  for  two  or  three  genera- 
tions, it  seems  probable  that  the  Sikhs  will  have  become 
practically  reabsorbed  in  Hinduism.  Should  any  calamity 
to  that  power  I  which  God  forbid  !)  open  a  political  field  be- 
fore this  rcabsorptinn.  the  Sikhs  may  still  play  an  import- 
ant part  in  Indian  history.  H.  YuLK. 

Sik'kim,  a  district  in  the  Eastern  Himalaya  (Bengal 
presidency.  British  India),  due  X.  of  Calcutta,  of  L234 
sq.  m.,  with,  in  1S72,  94.712  inhabitants,  among  which  are 
10,709  Booddhists  from  the  Leptsha  tribe  of  Tibetan  origin. 
Chief  place,  Darjiling,  with  an  elevation  of  71  fiS  feet,  a  mean 

fThe  young  Maharaja  Dhalip  Singh  was  consigned,  with  a 

settlement  of  £20,000  a  year,  to  an  English  guardian.  He  spon- 
taneously became  a  Christian,  and  lias  long  lived  in  England. 

%U\  1S5S  there  were  nearly  21,000  genuine  Sikhs  serving 
under  the  British  colors.    There  are  now  about  14,0U0. 
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annual  temperature  of  54.4°,  and  a  rainfall  of  130  inches; 
it  is  78  miles  from  the  foot  of  the  hills,  and  is  reached 
from  Calcutta  in  a  journey  of  from  three  to  four  days. 
Originally  a  convalescent  depot  for  sick  soldiers,  Darjiling 
is  now  a  flourishing  civil  station  with  numerous  European 
residents,  situated  on  a  spur  of  the  gigantic  mountains,  ex- 
ceeding 28,000  feet,  which  cover  the  northern  part  of  the 
district.  The  planting  of  tea  and  cinchona  proved  ex- 
tremely profitable.  In  1S41  was  made  the  first  trial  with 
the  tea-plant;  now  58,496  acres  are  held  as  tea-gardens,  of 
which  13,305  have  been  brought  under  cultivation,  and  in 
1874  the  produce  was  3,600,000  pounds.  The  plantation 
of  cinchona  had  full  success;  3,000,000  red-bark  trees 
and  5,000,000  other  sorts  have  been  planted,  which  in 
1N74  produced  30,405  pounds  of  dry  bark.  The  district 
was  acquired  in  1835  from  the  native  state  of  Sikkim,  and 
extended  in  1849-61  in  the  treaties  with  the  raja  of  Sik- 
kim,  whose  dominions  are  now  reduced  to  an  area  of  2544 
sq.  m.,  with  a  population  of  7000  souls.  Rice,  millet,  or- 
anges, and  some  sorts  of  a  common  Tibetan  cloth  are  the 
principal  articles  of  production;  the  revenue  of  the  raja 
is  supposed  to  amount  to  7000  rupees,  exclusive  of  the 
heavy  transit-duties  and  tolls  to  be  paid  on  crossing  rivers 
spanned  by  bridges.  Emil  Sciilagintweit. 

Sila'nion  [SiAaviW],  b.  at  Athens,  flourished  about 
B.  C.  320,  a  self-taught  statuary  (Miiller  from  Pliny)  of  the 
school  founded  chiefly  by  Scopas  (which  see).  Among  his 
works  may  be  named  a  figure  of  Theseus,  a  statue  of  Plato, 
one  of  Corinna,  one  of  Sappho,  and  particularly  a  Jocanta 
at  the  Point  of  Death,  where  the  deathly  pallor  of  the  coun- 
tenance was  produced  from  mixing  silver  with  the  bronze 
of  the  statue.  (0.  Miiller,  Ancient  Art,  \  306,  3;  Sillig, 
Diet.  Artif.,  s.  v.)  II.  Dhisler. 

Sile'nus,  in  Grecian  mythology,  a  son  of  Pan  and  Gea, 
or  of  Hermes,  and  the  chief  of  the  SUeni,  a  group  of  satyrs  ; 
educated  the  young  Bacchus,  and  accompanied  him  after- 
ward on  his  campaign  against  the  giants,  when  he  slew 
Enceladus.  When  he  was  drunk  and  asleep,  he  had  the 
power  of  prophecy,  and  a  temple  was  erected  for  him  at 
Elis.  In  art  he  is  always  represented  as  an  old  man,  bald, 
with  goat's  ears,  drunk,  riding  on  an  ass  or  borne  by  satyrs. 
In  the  oldest  comic  plays  in  Greek  he  seems  to  have  played 
a  very  prominent  part. 

Silesia,  province  of  Prussia,  S.  of  the  provinces  of 
Brandenburg  and  Posen,  bounded  E.  by  Poland,  S.  by 
Moravia  and  Bohemia,  and  W.  by  Saxony.  Area,  15,547 
sq.  m.  P.  3,707,167,  of  whom  1,760,341  are  Protestants, 
1,806,136  Roman  Catholics,  and  46,629  Jews;  about  two- 
fifths  speak  the  Polish  or  other  Slavic  languages,  the  rest 
German.  Along  the  southern  and  western  boundaries  the 
country  is  mountainous  and  rugged,  but  the  whole  central 
part  is  flat,  traversed  by  the  Oder  and  its  tributaries.  The 
si.il  is  generally  fertile  and  well  cultivated.  Grain,  flax, 
hemp,  oilplants,  tobacco,  beets,  and  hops  are  extensively 
cultivated.  An  excellent  breed  of  sheep  is  kept,  yielding 
a  very  fine  wool,  and  important  manufactures  of  linen  and 
woollen  fabrics  are  carried  on.  The  mineral  wealth  of  the 
province  is  considerable,  lead,  copper,  and  coal  being  abun- 
dant.    Cap.  Breslau. 

SiKsia  was  from  the  sixth  century  inhabited  partly  by 
German,  partly  by  Slavic  tribes,  and  formed  a  fief  or — as 
it  w;is  divided  between  several  dukes — several  fiefs,  first  of 
the  Polish,  then  of  the  Bohemian  crown.  In  1537  the  duke 
of  Liegnitz  and  the  elector  of  Brandenburg  made  an  agree- 
ment that  if  either  of  the  two  reigning  lines  became  extinct 
its  possessions  should  fall  to  the  other.  In  1675  the  ducal 
family  died  out,  but  the  German  emperor  refused  to  ac- 
knowledge the  validity  of  the  agreement  of  1537,  and  incor- 
porated Liegnitz  and  the  other  ducal  possessions  as  a  lapsed 
lief  of  Bohemia  into  the  Austrian  empire.  In  1740,  Fred- 
erick I  f.  marched,  without  declaring  war,  into  Silesia,  and 
seized  the  dominions  which  according  to  the  agreement  of 
1537  were  his,  and  sitter  three  bloody  wars  with  Austria  (1740 
—12,  1744-45,  and  1756-63),  kept  them.  Under  the  Prussian 
government  the  province  has  developed  greatly,  and  it  forms 
now  one  of  the  richest  provinces  of  the  kingdom. 

Silesia,  Austrian,  province  of  Austria,  between  Prus- 
sia and  Moravia,  comprises  an  area  of  1963  sq.  m.,  with 
51 3, 3.V2  inhabitants,  of  whom  431,7511  are  Roman  Catholics 
and  72,318  Protestants.  The  northern  part  is  covered  by 
theSudetes;  the  rest  is  flat,  though  high.  The  climate  is 
somewhat  rigorous,  but  healthy.  Good  crops  of  rye,  bar- 
ley, and  oats  are  raised,  cattle,  sheep,  and  bees  are  exten 
sively  reared,  and  copper,  lead,  iron,  and  coal  are  mined. 
Cap.  Troppau. 

Silhouette  [named  from  M.  de  Silhouette,  a  parsi- 
monious French  statesman  of  the  last  century;  hence, 
cheap,  plain],  a  figure  in  profile  cut  out  of  black  paper  with 

the    scissors.      Silhouette  work  has    of  late  years    been  elc 
Vated   to   the   rank    of   meritorious    art  by   the   late    Paul 


Konewka  and  others,  figures  of  a  surprising  degree  of  natu- 
ralness being  produced  in  solid  black.  There  are  also  relies 
of  similar  work  of  much  merit  done  by  the  ancients. 

Silica,  or  Silicic  Acid  [old  name,  silcx  ,•  Lat.  sit  ex, 
"  flintstone  r"  Ger.  Kieselerde,  Kiesels'dure ;  Fr.  tilice, 
acide  silicique],  the  dioxide  of  the  element  silicon,  which, 
next  to  oxygen,  is  the  most  abundant  of  the  elements  that 
make  up  the  solid  crust  of  the  earth.  The  abundant  min- 
eral quartz  is  pure  silica,  and  the  great  mass  of  rocks  and 
soils  is  made  up  of  different  compounds  of  silica  with 
metallic  bases.  Among  the  commonest  minerals,  the  micas 
vary  from  biotite  and  phlogopite,  magnesia  micas  (40  and 
41  per  cent,  of  silica),  up  to  muecovite,  or  potash  mica  (46 
per  cent.) ;  the  pyroxenes  vary  from  50  to  55  per  cent. ;  the 
amphibolcH  from  50  to  58  per  cent. ;  the  feldspars  from 
anorthite,  or  lime-feldspar,  43  per  cent.,  and  labradorite,  or 
lime-soda  feldspar,  53  per  cent.,  and  orthoclaee,  or  potash 
feldspar,  65  per  cent.,  to  the  soda-feldspars,  oligoclase  and 
albite,  which  contain  respectively  62  and  60  per  cent. 
Among  other  common  silicates  are  the  epidotex,  averaging 
in  percentage  of  silica  about  37;  the  tourmalines,  3S ;  the 
garnets,  40  j  the  serpentines,  44 j  the  kaolins,  46 ;  the  talcs, 
62,  etc.     The  composition  of  silica  is  Si02 — 

Containing  silicon 46.fJ7 

And  oxygen 53.33 

100.00 
(See  Silicon.) 

Quartz,  which  occurs  in  crystalline  form  in  granites  and 
other  rocks,  also  makes  up  sea-sand  (true),  sandstones,  and 
a  large  portion  of  most  soils,  gravels,  and  pebbles.  Quartz 
crystallizes  in  the  rhombohedral  or  hexagonal  system,  oc- 
curring usually  in  six-sided  prisms,  terminated  by  six- 
sided  pyramids,  its  exact  density  at  zero,  when  pure  and 
homogeneous,  is  2.662,  as  first  determined  by  the  writer. 
(C.  Deville  gives  2.663;  Breithaupt's  maximum  figures,  at 
normal  temperatures,  are  2.658  and  2.659;  mean,  2.66.) 
Its  hardness  is  between  those  of  feldspar  and  topaz.  It 
polarizes  light  in  the  manner  called  circular  polarization. 
(See  Light.)  Quartz  presents  a  good  many  minor  varie- 
ties, some  of  which  may  possibly  be  allotropes  (see  Amor- 
phitm,  under  Isomerism),  but  it  is  more  probable  that  the 
amorphous  forms,  like  agates,  chalcedonies,  hornstones, 
flints,  etc.,  which  are  often  but  slightly  soluble  in  caustic 
alkalies,  and  have  densities  approaching  to  quartz,  are 
mixtures,  or  quartz  itself  in  a  crypto-crystalline  condition. 
Amethyst,  the  common  gem,  is  one  of  the  colored  varieties 
of  quartz,  the  cause  of  the  color  of  which  is  not  yet  settled, 
some  attributing  it  to  manganese,  some  to  titanic  acid,  and 
some  to  iron.  Rock-crystal  includes  the  transparent,  color- 
less, crystalline  varieties,  which  are  sometimes  used  for  mak- 
ing lenses  and  spectacles,  also  for  prisms,  the  hardness  being 
a  great  advantage  as  a  safeguard  against  injury.  Groups 
of  transparent  rock-crystals  are  among  the  most  beautiful 
objects  presented  to  us  by  nature,  and  when  large  are  often 
valued  at  large  sums.  Rock-crystal  is  often  found  envelop- 
ing, or  enclosing  within  it,  other  beautifully  crystallized 
minerals,  sometimes  in  slender  needles  of  great  length 
penetrating  regular  transparent  quartz-crystals  of  great 
size  through  and  through,  proving  that  they  existed  before 
the  quartz  was  concreted  around  them.  We  also  often 
find  cavities  within  such  crystals  containing  liquids, 
sometimes  water,  sometimes  a  saline  solution,  and  some- 
times hydrocarbon  compounds  of  great  volatility  which 
boil  below  the  normal  temperature.  Some  believe  they 
have  observed  liquid  carbonic  acid  in  these  cavities.  All 
these  facts  demonstrate  the  fact  of  the  crystallization  of 
quartz  from  solution  in  water  or  other  liquid  medium,  and 
the  existence  of  enormous  compression  at  the  time  of  the 
process.  Milk;/  quartz  is  a  variety  exceedingly  common 
as  a  gangue  or  vein-stone  of  metallic  sulphides,  and  there- 
fore generally  constituting  gold  quartz,  as  the  gold  of  this 
either  exists  in  combination  with  such  metallic  sulphides 
or  has  been  set  free  by  their  decomposition  and  removal. 
There  are  other  important  varieties  of  this  mineral  quartz, 
which  will  be  found  described  in  works  on  mineralogy.  (  See, 
for  example,  Dana's  System  of  Mineralogy,  pp.  L89— 198.) 

Tridymite. — A  species  of  mineral  silica,  crystallizing  in 
the  same  system  as  quartz,  but  so  far  below  it  in  density, 
this  being  about  2.3,  as  to  constitute  an  undoubted  allo- 
typic form  of  silica.  It  was  discovered  by  Von  Rath. 
Asmanite, — Meteoric  quartz;  another  crystalline  silica  al- 
lotrope,  observed  by  Maskelvne  in  the  meteorite  of 
Breitcnbach.  Its  crystallization  is  right-rhombic,  and  its 
density  about  2.25. 

Amorphous  Forms  of  Silica. — Silica  when  precipitated 
from  solution,  and  when  fused  (to  accomplish  which  re- 
quires an  intense  heat  like  that  of  the  owhydrogen  llame), 
assumes  the  density  2.225,  and  in  this  form  is  highly  sol- 
uble in  caustic  alkalies — to  a  small  extent  in  many  salino 
solutions,  and  even  in  pure  water.  This  is  the  form  in 
which  silica  is  left  in  the  decomposition   of  many  natural 
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silicates  by  alkaline  waters,  and  it  is  therefore  present  in 
m081    .,,,1-.     There  is  another  amorphous  kind  of  silica 
whi  :h  has  a  higher  density,  called  by  Dana/ewwoAtte. 
ffytli  lica  [Opals,    Tripoli)   Hyalite,  Siliciotw 

,s,,./,  r.  ,— These  are    native  compounds,  whose  com- 

p0  (JeBnitely  known.     An  analysis  of  a 

\rn.  j pal  by  Von  Rath  gives  the  formula  3S1O2.H2O, 

witli  the  den  it)  L.99,  corresponding  to  9.84  per  cent. 
of  water.  Some  of  these  hydrates,  however,  contain  as 
much  as   13,   L6,  and  even   21  per   cent,  of  water,  and   some 

,hli    at  |o«   1    5  or  6  per  cent.  only.    This  indefinite  eha- 

1  .  ■  1  »:i  I  1-  |'nd» ably  due  sometimes  to  admixture  with 
quarts  or  other  forms  of  silica,  a  variable  insoluble  residue 
being  generally  left  on  boiling  with  an  alkali.  Tripoli,  or 
Infusorial  Earth,  which  often  occurs  in  quite  extensive 
beds,  is  made  up  chiefly  of  microscopic  silicious  shells. 
I  vitm»i;i  \.  where  snine  of  these  arc  pictured.)  Silica, 
in  the  form  of  hydrates,  enters  mure  or  less  into  solution 
iu  all  river-waters,  and  is  thus  continually  flowing  into  the 
ooean,  in  the  water  of  which  analysis  indicates  its  pres- 
ence in  minute  proportion.  This  proportion  is,  however, 
kept  from  increasing  by  a  constant  process  of  depletion 
that  is  going  on  through  the  agency  of  life.  The  super- 
ficial waters  of  the  ocean  arc  indeed  populated  with  minute 
beings,  either  animal  or  vegetable — it  is  not  certain  which, 
though  most  probably  the  latter — which  possess  silicious 
skeleton-  (  similar  to  the  Infusoria  above  referred  to).  These 
continually  die  and  sink  to  the  bottom,  so  that  the  floor  of 
the  deep  ocean  is  continually  accumulating,  in  this  form 
of  organized  matter,  the  silica  brought  down  by  rivers 
from  the  land.  The  relations  of  silica  to  life  upon  the 
land  are  highly  important.  Of  the  animal  kingdom  it  is 
but  a  very  trilling,  and  possibly  wholly  unimportant,  con- 
stituent, but  to  many  plants  silica  has  just  the  same  rela- 
tion that  trtcaldc  phosphate  has  to  most  animals — that  is, 
silica  is  the  main  material  of  the  plant-skeleton.  Of  the 
ashes  of  plant-stems,  particularly,  silica  is  often  found  to 
be  a  large  constituent;  thus,  in  ash  of  rye-straw  is  found 
65  per  cent.,  of  potato-stems  36  per  cent.,  and  of  wheat- 
straw  as  much  as  73  per  cent.  Hence  the  importance  of 
the  existence  in  soils,  for  growing  this  class  of  plants,  of 
silica  in  such  form  that  it  may  pass  in  solution  into  the 
roots — namely,  in  the  form  of  soluble  silica,  or  more  prob- 
ably that  of  hydrated  silica.  Many  soils  are  doubtless 
barren  from  lack  only  of  silica,  their  most  abundant  con- 
stituent, in  its  soluble  forms. 

Silicic  hydrates  may  be  obtained  artificially  by  several 
methods.  If  solutions  of  soluble  glass  (see  YVatkh-Glass) 
are  treated  with  acids,  hydrate  of  silica  precipitates  in 
gelatinous  form.  This,  if  well  washed  and  dried  over  oil 
of  vitriol,  gives,  according  to  Doveri,  a  product  of  the 
composition  3SiO-2.2II20.  which  was  converted  at  212°  F, 
into  3Si0j.ll>0,  the  same  as  Von  Bath's  native  opal,  referred 
to  above.  Hydrate  may  also  be  obtained  by  the  action  of 
the  gaseous  fluoride  of  silicon  (see  Silicon,  Compounds  of) 
on  water.  Fuehs  obtained  thus  the  above  trisilicic  mono- 
hydrate,  and  another,  a  tetrasilicic  monohydrate  (4Si02.- 
II'jO).  Ebelmen  also  obtained  a  definite  hydrate  (2S103.- 
3HsO)  as  a  transparent  solid  glass  by  the  action  of  air  upon 
silicic  ether.  Unfortunately,  no  record  exists  of  the  den- 
situ  i  of  any  of  these  definite  hydrates,  which  would  have 
been  of  great  value  in  relation  to  the  study  of  the  opals, 
tripolis,  sinters,  and  other  native  hydrates.  The  investi- 
gations of  Graham  upon  the  hydrates  and  upon  solutions 
in  water  of  silica  are  of  exceeding  interest  and  importance. 
By  Dialysis  (which  see)  the  great  English  chemist  obtained 
a  solution  of  5  per  cent,  of  silica  in  pure  water,  which 
may  be  boiled  rapidly  down  to  14  per  cent,  if  no  gelatini- 
sation  is  allowed  on  the  edges.  This  solution  is  tasteless, 
with  a  feeble  acid  reaction.  In  the  course  of  a  few  days  it 
passes  spontaneously  into  a  transparent  jelly.  Addition 
of  a  little  muriatic  acid  or  an  alkali  tends  to  preserve  it. 
Carbonic  arid  coagulates  it,  also  alkaline  and  earthy  carbon- 
ates in  minute  proportion.  Added  to  a  solution  of  gelatine, 
this  precipitates,  together  with  the  silica,  about  in  equal 
parts.  This  solution  evaporates  to  a  Lustrous  transparent 
glass  of  composition  S1O2.H2O,  containing  22  percent.  II20. 
Density  not  stated.  (  For  the  relations  of  silica  in  soils  to 
organic  matter  sec  Humus,  last  paragraph.)      II.  Wurtz. 

Silicates,  Chemistry  and  Classification  of.  The 
number  of  mineral  silicates  is  very  large,  and  materials  are 
included  therein  of  the  greatest  importance  to  mankind. 
Their  study  is  therefore  equally  important.     This  study  in- 


cludes, of  course,  as  one  of  its  most  essential  departments, 
the  grouping  and  classifying  of  silicates.  No  promise  of 
success  has  ever  attended,  or  is  ever  likely  to  attend,  any 
system  for  such  classification  which  is  not  fundamentally 
based  upon  chemical  composition,  relations,  and  derivation. 
This  remark  applies  broadly  to  all  mineral  bodies,  as  well 
as  silicates,  and  at  the  present  day  is  not  likely  to  be  im- 
pugned by  any  of  those  qualified  to  form  a  judgment  in  the 
case.  The  systems  of  classification  in  use,  therefore,  at  the 
present  time  are  wholly  based  upon  chemical  composition 
by  weight — that  is,  the  relations  of  chemical  combining 
proportions  to  centripetal  force  ;  the  other  great  class  of 
quantitative  relations — namely,  those  to  apace  or  volume — 
not  having  been  hitherto  sufficiently  well  comprehended  to 
furnish  a  basis.  (See  Volumes,  Molecular.)  The  chief 
standard  and  authoritative  work  of  reference  for  this  sub- 
ject, as  for  others  in  the  science  of  mineralogy,  is  the  Sys- 
tem of  Mineralogy  of  James  D.  Dana  of  New  Haven.  Dana 
divides  silicates  first  into  anhydrous  and  hydrous  silicates. 
Anhydrous  Silicates. — These  have  three  subdivisions: 
I.  Bisilicates,  containing  for  2  equivalents  of  oxygen  in 
silica — that  is,  for  each  equivalent  of  silica — 1  of  oxygen  in 
bases,  or  basic  oxygen;  II.  Unisilicates,  2  equivalents  of 
oxygen  in  silica  to  2  in  bases;  III.  Subsilicates,  2  equiva- 
lents of  oxygen  in  silica  to  more  than  2  in  bases — mostly 
2  to  3,  but  also  2  to  4,  and  other  ratios.  The  oxygen  here 
called  basic  oxygen  may  belong  to  protoxides,  sesquioxides, 
or  dioxides,  or  to  all  three  at  once,  the  sunt  of  the  whole  oxy- 
gen being  counted  ;  and  this  oxygen  may  be  distributed 
among  a  large  number  of  basic  metals  without  departure 
from  the  type,  so  long  as  the  same  total  ratio  to  the  oxygen 
of  the  silica  remains. 

I.  Bisilicates. — Among  these  there  are  3  groups,  com- 
prising in  all  25  species  and  sub-species.  (1)  The  Amphi- 
hole  Group,  which  includes  the  species  pyroxene,  enstatite, 
hyperethene,  diaclasite,  wollastonite,  rhodonite,  spodumene, 
amphibole,  kupferite,  anthophyllite,  crocidolite,  and  others, 
divided  into  several  sub-groups — all  anisometric,  but  be- 
longing to  several  systems  of  crystallization.  (2)  The  Beryl 
Group,  consisting  of  beryl  and  eudialyte — hexagonal.  (3) 
Pollucite  or  pollux,  the  celebrated  esesium  silicate  of  Breit- 
hauptj  which  is  made  a  sub-group  by  itself — regular  system. 

II.  Unisilicates. — Of  these  Dana  makes  13  groups,  com- 
prising 62  distinct  species  in  all;  many  of  which  species, 
however,  contain  two  or  more  distinct  derivatives,  so  that 
there  are  in  all  about  90  species  and  sub-species.  (1) 
Chrysolites,  under  which  is  forsterite  (di-magnesium  uni- 
silicate),  chrysolite  (magnesium-iron  unisilicate),  fayalite 
(di-iron  unisilicate),  tephroite  (di-manganese  unisilicate), 
hnebelite  (manganese-iron  unisilicate),  and  others  more 
complex  in  basic  constitution — orthorhombic.  (2)  Pkena- 
eites,  including phenacite  (di-glueinum  unisilicate).  loillem- 
ite  (di-/.inc  unisilicate),  and  meliphanite — hexagonal.  (3) 
Helvites,  containing  glucinum — regular.  (4)  Garnets,  of 
which  there  arc  10  varieties,  dependent  on  the  variation 
of  the  basic  constituents,  these  being  time,  magnesia,  ferrous 
and  manganous  oxides,  as  well  as  sesquioxides,  alumina, 
f> -rrir,  and  (in  ourarorite)  rhroitiir  oxide — regular.  (5) 
Vesuvianites,  including  vesuvianite,  zircon,  and  melilite  (or 
kumboldtilite) — tetragonal  or  dimetric.  (6)  Epidutcs,  in- 
cluding ordinary  epidote,  whose  bases  are  chiefly  lime  and 
alumina,  with  some  ferric  oxide,  piedmontite,  allanite  (in 
which  cerium  replaces  calcium),  these  three  being  mono- 
clinic;  also  zoisite  (chiefly  lime  and  alumina),  gadolinite 
(yttrium  replacing  calcium),  mosandrite,  itvaite, etc.  ;  these 
latter  being  orthorhombic.  (7)  A.n'nitrs,  borosilicates.  in- 
cluding axinite  and  danburite — triclinic.  (8)  Tolite,  mag- 
nesia or  ferrous  oxide,  with  alumina — orthorhombic.  (9) 
Micas,  including  j>  A2o£optfe  (right-rhombic  magnesia-mica), 
biotite  (hexagonal  magnesia-mica),  muHmritr  (common  mica 
or  right-rhombic  potash-mica),  lepidolite  (lithia  partly  re- 
placing potash,  and  right-rhombic  like  muscovite).  (10) 
Seapolites,  including  8  minerals,  some  of  which  vary  con- 
siderably from  the  unisilicate  ratio.  The  most  important 
are  meionite  (lime  and  alumina),  in  nitrite  (the  same,  with 
more  silica),  eJeebergite  (a  wernerite,  with  some  soda  re- 
placing lime),  dipyre,  and  marialite.  All  the  seapolites 
are  dimetric.  (11)  Nephelitte  (soda  and  alumina,  usually 
with  some  potash) — hexagonal.  (12)  Leucites,  including 
the  interesting  species  leucite,  sodalite,  lapis-lamli,  hauy- 
nite,  nosite  {nosean) — all  in  regular  system.  (13)  Feld- 
spars. This  group  includes  at  least  7  highly-important 
species,  which  agree  generally  in  several  characters.    Their 
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densities  arc  below  those  of  most  other  an i silicates,  gener- 
ally below  2.8;  their  hardness  below  quartz;  their  fusi- 
bility easy;  the  crystallization  clinohedral,  either  mono- 
clinic  or  triclinic;  and  they  have  two  cleavages  easily  ob- 
tained, one  of  which,  at  least,  is  brilliant,  with  a  peculiar 
lustre,  and  readily  recognizable  by  the  practised  eye.  The 
preceding  table  gives  an  interesting  and  useful  view  of  the 
feldspars  in  condensed  form. 

HI.  Subsilicates. — Dana  makes  three  divisions  of  these, 
according  tn  the  oxygen-ratios  between  bases  and  silica. 
In  all  there  are  17  species.  A.  {Ratio,  4  :  3.)  Ghondrodite 
and  tourmaline,  whioh  are  right  rhombic  and  hexagonal. 
In  ehondrodite,  Dana  considers  the  fluorine  present  as  re- 
placing oxygen  :  and  in  tourmaline,  the  oxygen  of  the  boric 
oxide  as  basic  oxygen.  B.  (Ratio,  It  :  2.)  This  division  in- 
cludes the  greater  part  of  the  subsilicates,  and  is  separated 
into  live  groups:  (1)  Gehlenite — di metric.  (2)  Anaalusite 
Group,  including  andalueite  (made),  kyanite  (called  by 
Dana  cyanite),  and  fibrolite  {sillimanite),  these  three  hav- 
ing essentially  the  same  composition,  AlvO;t.8iO-j  (alumina 
(>.';. 2  per  cent,  and  silica  36. 8  per  cent.),  but  each  crystal- 
lizing in  a  different  system,  thus  constituting  a  set  of  fri- 
morpke,  (According  to  computations  of  the  writer,  founded 
upon  new  discoveries  in  molecular  chemistry  (see  VOLUMES, 
Molecular),  there  should  be  two  normal  andalusites, 
having  the  precise  densities  at  zero  3.079  and  3.146; 
while  normal  fibrolite  should  have  3.21 ;  sillimanite,  3.L'76  ; 
rhatizite  (white  kyanite),  3.578;  and  two  normal  kyanitVs, 
3.635  and  3.687.)  Topaz  is  also  placed  in  the  nndalusite 
group,  being  regarded  by  Dana  as  having  the  above  for- 
mula, with  fluorine  substituted  for  oxygen  in  the  silica. 
It  is  orthorhoiubic,  like  andaluaite.  (3)  Enclose  Group,  con- 
taining euclase  and  datholite,  the  first  of  which  contains  glu- 
cina  as  a  base,  and  the  second,  boric  oxide.  The  3  :  2  ratio  is 
made  out  in  both  these  cases  only  by  computing  the  oxy- 
gen of  tho  5  or  6  per  cent,  of  water,  which  both  these  min- 
erals contain,  as  basic  oxygen.  (4)  Guarinite,  a  silicate  of 
lime  and  titanic  dioxide,  having  the  same  composition  as 
s'phene  or  titanite,  but  dimetrtc  in  crystallization,  while 
titanite  is  monoclinic.  (5)  Titanite  Group.  Titanite  itself 
has  the  composition  CaO.TiO2.SiO2.  in  which  the  3  :  2  ratio 
is  apparent  if  the  oxygen  of  the  titanic  dioxide  be  counted 
as  basic.  In  this  group  arc  also  placed  tscheffhinite  and 
keilhauite.  C.  (Ratio,  2  :  1.)  Only  two  species,  staurulite 
and  sckorlomtte,  are  placed  here. 

Hydrous  Silicatks. — Of  these  Dana  makes  three  sec- 
tions, two  of  which  he  designates  as  the  zeolite*  and  the 
margarophyllites,  while  to  another  (which  he  puts  first  in 
order)  he  gives  no  distinctive  name,  calling  it  the  general 
Rrrtimi,  or  simply  tho  first  section.  Of  these  three  divisions 
the  margarophyllites  are  much  the  most  numerous,  com- 
prising about  75  species  ;  while  of  tho  zeolites  there  are 
only  about.  20  ;  and  the  general  section,  including  all  others, 
numbers  about  30  species.  In  his  attempt  to  subdivide  the 
hydrous  silicates  upon  the  same  scheme  which  he  has  adopt- 
ed for  the  anhydrous  compounds — according  to  the  relative 
proportions  of  oxygen  supposed  to  be  associated  with  the 
basic  and  acidic  elements — Dana  recognizes  a  great  and 
indeed,  in  the  present  state  of  chemical  science,  an  insu- 
perable obstacle.  This  consists  in  tho  determination,  in 
numbers  of  cases,  whether  the  water  is  in  the  condition  of 
basic  water  or  of  water  of  crystallization  only,  or,  when  it 
occurs  in  both  forms,  in  ascertaining  how  much  of  it  is 
basic  or  constitutional,  and  how  much  is  only  crystal  water. 
A  criterion  has  been  lacking  for  the  determination  of  this 
ruling  question  in  the  majority  of  cases.  Tho  writer  has 
to  say  that  such  a  criterion  may  be  expected  to  arise  out 
of  his  own  discoveries  of  the  geometrical  relations  of  chem- 
ical combining  proportions  to  space.  (See  VOLUMES,  Mole- 
cular.) 

First,  or  General  Section. — These  are  subdivided  like 
the  anhydrous  silicates.  I.  Bisilicates. — Three  groups, 
pyroxenoide,  berylloids,  and  picrosmiiu  9,  ( 1 )  /*'  <■'••/ if-  a,  or 
Hydric  Pyroxenoids.  Three  important  species,  witli  others, 
come  under  this  head — /n<-t>>/ ite,  ohenite,  and  laumontite. 
Pectolite,  which  is  monoolinio,  like  the  anhydrous  bisilicate 
wollastonite,  was  made  to  agree  in  constitution  with  the 
latter  (  by  Krankenheim  )  by  regarding  all  its  water  as  basic, 
or  (which  is  similar  in  effect )  "//  its  hydrogen  a^  metalloidal, 
or  interchangeable  with  Ca  and  E7a  (in  accordance  with  our 
present  views  of  equivalence,  however,  Ha  replacing  one 

equivalent  of  the  dyadic  metals).  In  the  ease  of  ohenite, 
which  is  (probably)  orthorhombio,  if  half  til"  toater  be  basic, 
we  get  an  assumed  isomorphism  likewise  with  the  i>rtho- 
rhombic  anhydrous  bisilicate  etutatite  (oaloinm  and  hydro- 
gen replacing  magnesium,  and  the  other  half  of  the  water 

being  crystal- water).      Laumontite,  whiob  is  monoolinio, 

with  crystals  closely  similar  to  those  of  the  anhydrous  bi- 
silieate pyroxene,  Maim  brings  into  relation  with  the  latter 
by  regarding  all  its  15-16  per  cent,  of  II ■■<  I  as  <  rystal-water 

■ — a  view  which  receives  some  support  from  the  fact<   that 


about  one-fourth  of  the  water  escapes  over  oil  of  vitriol, 
and  a  further  quantity,  up  to  about  one-half  in  all.  at  a 
heat  even  below  212°  P.  Nevertheless,  it  must  be  admitted 
that  tho  other  half  of  the  water  escapes  only  on  incandes- 
cence. As  yet,  we  know  too  little,  in  an  experimental  way, 
about  the  prefix,  behavior  of  hydrous  silicates  under  the 
influence  of  heat  to  settle  these  questions  with  any  cer- 
tainty. To  illustrate:  there  has  been  no  research  to  deter- 
mine the  questions  of  the  chain/**  0/ <l* unity,  ami  therefore 
of  equivalent  volume,  accompanying  the  dehydration  of 
such  silicates..  When  these  data  shall  have  been  procured, 
we  shall  at  last  have  some  points  of  departure  for  compu- 
tation, inductive  generalization,  and  analogical  reasoning. 
In  this  connection  it  may  he  pointed  out  that  Dana,  in 
adopting  the  principles  above  involved  in  his  classification, 
recognizes  the  probability  of  the  proposition  that  additions 
of  crystal-water  do  not  necessarily  change  molecular  types 
and  crystal-systems  among  silicates.  This  is  in  some 
measure  in  accordance  with  views  put  forth  more  than 
twenty  years  ago  by  Starry  Hunt,  who  suggested  that  the 
mode  of  derivation  in  progressive  series,  discovered  by 
James  Sohiel  (see  Homology  and  Series  in  Chemistry), 
should  be  found  in  mineral  as  well  as  in  organic  chemistry. 
Though  the  cases  cited  by  Hunt — the  variations  mckabazite 
(sec  below)  from  olI^O  to  6H2O,  the  hydrous  iolites  or/alt- 
lunxtes  and  others — may  not  really  be  satisfactory  cases  in 
point,  yet  his  conception  will  unquestionably  turn  out  jus- 
tiflable  by  facts,  in  a  way  which  will  be  found  explained 
under  Volumes,  Molecular.  This  conception  was  that 
II2O  could  play  a  part  similar  to  that  of  1M'  in  homologues, 
and  form  series  belonging  to  the  same  molecular  family. 
Hunt  conceived  also  that  the  feldspars  [see  above)  had  to 
each  other  a  relation  similar  to  that  of  a  series  of  homo- 
logues, and  that  they  all  contained  the  same  nuclear  colloca- 
tion of  oxygen-atoms,  associated  with  varying  numbers  of 
equivalents  of  tho  more  basic  elements,  the  latter  playing 
a  part  similar  to  the  HjC  (homologen)  in  homologues.  Ho 
even  demonstrated  the  sound  physical  and  mathematical 
origin  of  the  conception  in  his  mind  by  endeavoring  to  find 
evidence  of  it  in  the  relations  of  the  equivalent  volumes  of 
the  feldspars  (Am.  Journal  of  Science,  Sept.,  1S54-).  This 
view — which  was  appropriated  ten  years  later  by  the  min- 
eralogist Tschermak,  and  brought  forward  without  crediting 
to  Hunt — will  be  found  to  have  a  certain  justification,  in  so 
far  as  tho  volumic  relations  of  the  most  basylic  metals  in  the 
feldspars  are  concerned — a  point  which  has  not  yet  been 
specially  examined.  (2)  Dioptase  Group,  or  Hydric  Ber- 
ylloids, Dioptase,  ahydrous  copper-silicate,  with  11-12  per 
cent,  of  II2O,  has  the  hexagonal  crystallization  and  the 
composition  of  beryl  (copper  replacing  glucinum),  if  all  the 
water  be  considered  as  crystal-water  and  outside  of  the  (as- 
sumed) essential  molecular  nucleus.  This  is  a  ease  similar 
to  that  of  laumontite,  above.  CatapleUte  and  chrysocolla 
are  placed  here  with  dioptase.  (3)  Picrosminc,  a  hydrous 
magnesias  silicate,  which,  if  one-fourth  of  its  water  or  hy- 
drogen is  basic,  may  be  a  bisilicate.  With  it  is  placed 
apadaite, 

II.  Unisilicates. — Six  groups  :  (1)  Calamines,  or  Hydric 
Ghrysolithoids.  Besides  calamine  itself,  we  have  here  preh- 
nit--,  chlorastrolite,  and  villarsite,  all  orthorhoiubic.  and 
nearly  isomorphous  with  chn/solitr,  and  made  to  approxi- 
mate thereto  in  constitution  by  the  same  process  as  above, 
of  supposing  the  water  to  be  outside  the  essential  molecule, 
as  crystal-water,  except  in  the  ease  of  pn  finite,  where  part 
of  it  is  made  basic.  (2)  Thorites,  or  Hydric  Helvitoids. 
Thorite,  cerite,  and  tritomite,  isometric  minerals  like  the 
anhydrous  helvite  above,  containing  the  rare  metals  as 
bases.  (.'>)  I't/mxiiialitc,  which  contains  chlorine,  supposed 
to  replace  basic  oxygen.  (4)  Apophyllite,  a  hydrous  lime- 
potash  silicate  containing  a  little  fluorine,  (a)  Gismondine 
and  edingtoni 'te,     (0)  Garpholite. 

III.  Subsilicates. — Among  these  are  allophane  and  other 
amorphous  minerals. 

Second,  or  Zeolite  Section. — This  important  and  interest- 
ing class  of  silicates  has  been  supposed  to  have  some  rela- 
tions in  composition  and  in  oxygen-ratios  to  the  feldspars, 
but  Dana  prefers  t<>  consider  them  as  unisilicates  and  li- 
silicates.  By  making  certain  proportions  of  the  water 
basic,  In-  classes  as  ani silicates  thamsonite,  natrolite,  ecole- 
eite,  mesolite,  and  levynite;  and  as  bisilioates,  analcime, 
chabazt'te,  gmelinite,  phillipsite,  harmotome,  stilbite,  heulan- 
dite,  ><>■<  WBterite,  and  others.  The  zeolites  are  characterized 
li\    rarely  or  uei  it  containing  magnesia  or  iron,  their  base; 

being  earthy  and  alkaline. 

Third,  or  Margarophyllite  Section, — ■ This  large  section 
has  its  name  from  being  generally  (at  least  those  which 
crystallize)  foliated  or  micaceous  in  structure,  with  the 
same  prismatic  angle  ( 120°)  as  the  micas,  and  usually  ^  ith 
a  pearly  lustre.  A  majority  of  them  arc.  however,  aim 0 si 
always  amorphous  or  massive  in  structure.  Dana  again 
resorts,  in  classifying  them,  to  the  oxygen-ratio,  consider- 
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ing  more  or  less  of  the  water  as  basic,  although  he  admits 
thai  .  deny  hypothetical,  and  without  much 

satisfactory  c  tntrol  from  other  known  relations. 

j.   /;  i  here  are  three  groups — talca,  tepiolitee, 

aml  ,  ■  Group,  including  talca  and  w- 

,  ///('/c* — both   orthorhombie  in  crystallization,     They 

are   j,v,iM  of  magnesia.     (2)   ScpioliU   Group, 

including  ;  lAU  aI"'  aluminous  BilioateB,  which 

are  only  known  in  massive  forms,  like  meerschaum,  which 

Smectite,  or  "fuller's  earth,"  is  another  of 

this  group.  Gkloropal  Group.  These  also  are  massive 

:  rthy.     They  are  characterized  by  the  basic  constituent 

_  chiefly  iron  oxide,  either  ferric  or  ferrous.    Glauconite 

snsandj  the  curious  silicate  which  is  found  fossilizing 

small  rhisopod  shells,  is  one  of  this  group.    NontroniU  and 

pinguit*  are  varieties  of  chloropal.     The  latter  contains  as 

much  as  l'.'i  per  cent,  of  water. 

H.  rnixiiirittv.fi.  —  Five  groups — srrfivntinfs,  huniiiis,  pi- 
nite*,  margaroditee,  and  hieingeritea.  (1  I  Serpentine  Group, 
serpentine  and  its  varieties,  ueweytite,  aerolite,  hydrophite, 
grnthite  (niekel-gy mnit e ),  and  suponite.  These  are  all 
magnesian,  hydrophite  containing  about  one-third  ferrous 
oxide,  and-/'"'/"'-  about  two-thirds  niccolous  oxide.  (2) 
Kaolinite  OT  Olay  Group,  pholerite,  kaolinite,  haUoysite,  smd 
ite,  hydrous  silicates  of  alumina,  samoite  containing, 
by  B.  Silliman's  analyses,  over  30  per  cent,  of  water,  and 
gii  ing  the  formula  2AlsOs.3SiOs.l0H2O.  Kaolinite,  whirl, 
forms  most  clays,  kaolins,  lithomarges,  etc.,  is  Al203.2Si(>2. 
2H2O.  Dana  makes  it  a  unisilicate  by  supposing  half  the 
water  to  be  basic.  (3)  Piniti  Group.  These  are  amorphous 
hydrous  silicates,  which  contain  alkalies  as  bases,  together 
with  alumina.  Their  content  of  water  is  generally  far  less 
than  that  of  tho  previous  (or  clay)  group.  Dana  places 
the  palagonites,  or  basaltic  tufas,  here.  There  are  many 
obscure  species  and  varieties,  including  gieeeckite,  a  Green- 
land pseudomorph  after  nepheline,  found  also  at  Diana, 
N.  Y. ;  agalmatolite  and  pagodit*  ("figure-stones"),  from 
which  the  Chinese  carve  images ;  gigantolite  and  many 
others.  Jackson's  cattinite,  or  Indian  pipe-stone,  also 
probably  falls  among  the  pinites.  (4  1  Margarodite  Group. 
This  includes  a  great  number  of  varieties,  products  of 
alteration  of  various  anhydrous  silicates.  The  fahiiunitee, 
products  of  hydration  chiefly  of  iolite,  include  many  vari- 
eties,  such  as  pyrargillite,  aapasiolite,  huronite,  chlorophyl~ 
lite,  etc.  Also  margarodite  (derived  from  ordinary  musco- 
oite,  or  potash-mica,  and  therefore  retaining  the  potash  in 
its  constitution),  in  which  Dana  regards  the  water  as  all 
basic.  Damouriti  Is  another  hydrous  mica,  closely  related 
to  margarodite.  Euphyllite  and  Cookeite  (containing lithiaj 
also  belong  here,  (a)  Hisingerite  Group.  These  are  chiefly 
amorphous  hydrous  silicates  of  iron  and  manganese,  some 
Miit uning  a  little  magnesia. 

III.  Suheilicatee. — Three  groups — the  chlorites,  chlori- 
toids,  and  seybertite.  (1)  Chlorite  Group.  These  are  mostly 
crystalline  micaceous  minerals,  and  comprise  very  import- 
ant and  interesting  species;  among  them  pyrosclerite,  which 
includes  vermiculite,  famous  for  its  wonderful  exfoliation 
when  heated.  This,  with  penninite  and  ripidolite  {clino- 
eTUbre),  contains  as  bases  chiefly  alumina  and  magnesia, 
while  chlorite  (now  called  proehlorite  by  Dana)  has  but 
about  one  third  magnesia  with  two-thirds  ferrous  oxide; 
and  •  ronett  dtiti .  another  of  the  group,  contains  almost 
wholly  ferrous  oxide  in  place  of  magnesia,  and  ferric  oxide 
in  place  of  alumina,  being  rich  enough  in  iron  to  be  re- 
garded as  an  iron  ore  (45  to  48  per  cent,  of  metallic  iron  ). 
1 2 1  Ohloritoid  Group,  includes  corundophiliie,  chloritoid, 
margarite  (J.  L.  Smith's  emerylite),  and  thuringite. 

There  have  been  attempts  to  formulate  silicates  upon  the 
present  prevailing  type-theoriee,  on  the  types  of  several 
associated  molecules  of  water.  Dr.  Odling  made  this  at- 
tempt first  in  ls.i?.  For  example,  Dana's  bisilieates,  which 
Odling  called  ,»<  t<txifirtites,  he  derived  from  two  molecules 
of  water.  H4O2,  by  supposing  them  to  contain  a  dyadic 
compound  radical  or  "  residue,"  BiO.  Enetatite  would  then 
be  (Mg.SiO  0%  the  SiO  replacing  H2,  and  the  dyad  Mg  the 
other  Ha,  Pyroxene  would  be  derived  in  the  same  way 
from  eight  molecules  of  water  II804  ;  thus.  |  CaMg.2SiO)04. 
/'  ptaei  be  derived  from  four  molecules,  as  (Si.Cu.H2)0<, 
the  tetrad  Si,  and  the  dyad  Cu.  with  II2.  making  up  the 
H8.  This  system  is  ingenious,  like  many  other  type-hy- 
potheses, but  will  not  carry  us  very  far  with  satisfaction." 

Henry  Wurtz. 

Silico-Fluorides.     Pee  Futosilicic  Acid,  by  Prof. 

Chandler. 

Silicon,  sometimes  called  Silicium  [from  Lat.  ttli  z, 
"  flint  -ton,-  "],one  of  the  element.-,  which,  next  to  oxygen, 
is  the  most  abundant  one  in  the  solid  part  of  the  earth's 
cru-t.  Quarts,  sand-tones,  and  other  forms  of  Silica  (see 
this  head!  contain  over  45  per  cent,  of  their  weight  of  sil- 
icon.    Granite  and  gneiss  rocks  will  average  35  per  cent. 


of  silicon,  slates  30  per  cent.,  and  trap-rocks  2'i  per  cent. 
Silicon  is  therefore  many  times  more  abundant  than  any 
other  solid  element ;  and  it  is  one  illustration  of  the  compara- 
tively slight  mastery  obtained  so  far  by  man  over  nature 
that  for  this  superabundant  element  no  direct  use  has  been 
found,  it  being  as  yet  but  a  rare  curiosity  of  the  laboratory 
and  museum.  Silicon  was  first  obtained  by  Berzelius 
in  1S2;I  from  the  silicofluoride  of  potassium  (sec  Fluo- 
sii.nir  Acid)  by  the  action  of  fused  potassium  thereon.  It 
appears,  when  thus  obtained,  as  an  amorphous  allotrope,  a 
powder  of  B  dull-brown  color,  which  smears  the  fingers  like 
lampblack.  It  does  not  conduct  electricity;  is  not  acted 
on  by  mineral  acids,  except  hydrofluoric,  but  dissolved  by 
potash  solution.  Heated  in  air  or  oxygen,  it  burns  bril- 
liantly with  a  heat  sufficient  to  melt  the  silica  formed.  Its 
density,  in  this  allotropic  modification,  does  not  appear  to 
have  been  determined.  Silicon  may  be  obtained  in  this 
form  also  by  the  action  of  potassium  or  sodium  on  gaseous 
fluoride  or  vaporous  chloride  of  silicon:  also  by  the  elec- 
trolysis of  fused  silicofluoride  according  to  Ulik.  A 
second  allotrope.  Or  set  of  allotropes,  of  silicon  is  obtained 
by  exposure  of  the  above  to  strong  heat,  which  causes  it  to 
become  denser  and  pass  into  what  is  called  graphitoid  sil- 
icon. Of  this  there  are  at  least  three  distinct  modifications, 
marked  by  their  densities — 2.025  and  2.201,  as  determined 
by  Winkler,  and  2.51  by  Wohler  and  Ilarmening.  The 
last  allotrope  has  exactly  the  molecular  volume  of  cast 
aluminum.  (See  Volumes.  Miilbilah.)  This  allotrope  was 
obtained  in  hexagonal  tabular  crystals  by  Wohler  by  fusing 
silicofluoride  of  potassium  with  an  excess  of  metallic  alu- 
minum, which  reduces  the  silicon,  and  dissolving  out  the 
aluminum  from  the  metallic  button  obtained,  with  acids. 
Another  form  is  fused  silicon,  which  was  obtained  by  De- 
ville  by  heating  above  the  inelting-point  of  steel.  This  is 
dark  steel-gray  in  color  and  hexagonal  in  crystallization; 
density  not  stated.  Deville  and  Caron  obtained  cast  ingots 
weighing  near  a  pound.  In  this  modification  it  will  not 
burn,  even  in  oxygen  gas  at  a  white  heat. 

Adamantoid  Silicon. — This  is  obtained  by  passing  vapor 
of  chloride  of  silicon  over  fused  aluminum.  From  the 
aluminum,  when  saturated,  the  silicon  begins  to  crystallize 
out  in  large  brilliant  rhombic  (?)  prisms  of  the  color,  lus- 
tre, and  iridescent  appearance  of  some  kinds  id"  specular 
iron,  and  hard  enough  to  cut  glass  like  the  diamond.  Its 
density  is  unknown  in  this  form  again.  It  is  also  obtained 
in  the  diamond  modification,  more  cheaply,  by  crystalliza- 
tion from  melted  zinc,  substituting  for  aluminum  in  the 
above  process  an  alloy  of  zinc  and  sodium. 

The  silicon-allotropes  offer  a  remarkable  parallelism  with 
those  of  carbon  ;  and,  indeed,  there  are  no  elements,  of  such 
widely  different  functions  in  nature,  which  present  so  many 
extraordinary  analogies  as  carbon  and  silicon,  the  first  being 
a  characteristic  element  of  the  organic  kingdom,  and  the  last 
of  the  inorganic.  Silicon  is  more  electro-positive  or  basylic 
than  carbon,  at  least  at  high  temperatures,  and  will  even  de- 
compose carbonate  of  potash  when  fused  with  it,  setting  car- 
bon free,  with  vivid  incandescence,  silicate  of  potash  being 
formed.  It  is  therefore  a  more  powerful  agent  in  smelting 
reduction  than  carbon,  and  if  it  were  cheaply  procurable 
would  have  valuable  practical  applications  in  this  way. 
Silicon  combines  with  iron  at  high  temperature-,  and  pig 
irons  often  contain  it.  Indeed,  its  practical  preparation, 
when  needed,  may  probably  be  founded  on  the  power  of 
fused  metallic  iron  to  reduce  silica  at  very  high  tempera- 
tures in  the  absence  of  air.  It  will  be  easy  to  remove  the 
iron  by  solvents.  One  function  of  the  basic  slags  which 
are  always  formed  during  the  smelting  of  iron  ores  is  to 
prevent  the  formation  of  such  compounds  of  elemental 
silicon  with  the  iron,  these  being  highly  detrimental  to  the 
latter.  The  definite  compounds  of  silicon  with  iron  arc  as 
yet  unknown.  Henry  Wurtz. 

Silicon,  Compounds  of.  Silica  (see  this  head),  its 
compound  with  oxygen,  with  the  hydrates  thereof,  have 
been  already  described ;  and  Silicates  also  under  that  head. 
Hydrogen  forms  a  curious  gaseous  compound,  sometimes 
called  silicietted  hydrogen,  which  has  not  been  yet  obtained 
free  from  excess  of  hydrogen.  It  is  spontaneously  com- 
bustible in  the  air,  even  when  largely  diluted  with  hydrogen. 
Wohler  and  Buff  obtained  it  by  the  electrolysis  of  common- 
salt  solutions,  when  the  positive  pole  was  an  alloy  of  silicon 
and  aluminum.  There  are  other  methods.  Some  suppose 
it  to  have  the  composition  SiH.  Tetrachloride  of  silicon 
(SiCU)  is  a  transparent,  colorless,  volatile  liquid,  of  density 
at  zero  1.5161,  boiling  at  122°  F.,  decomposed  by  contact 
with  water  into  hydrochloric  acid  and  silica,  the  latter 
partly  in  the  form  of  a  soluble  hydrate  which  remains  in 
solution.  Sodium  acts  upon  the  liquid  chloride  with  ex- 
plosive violence,  setting  silicon  free.  It  is  formed  by  heat- 
ing either  elemental  silicon  or  a  mixture  of  silica  and  char- 
coal in  a  current  of  chlorine  gas. 

Dieulphide  0/  ail  icon   is  a  product  of  the  action  of  the 
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vapor  of  disulphide  of  carbon  on  a  mixture  of  carbon  and 
silica  at  a  high  heat.  It  is  solid,  presenting  the  aspect  of 
asbestos,  and  volatile  in  a  current  of  hydrogen  gas.  Moist 
air  decomposes  it  into  anhydrous  silica  ami  sulphuretted 
hydrogen,  but  in  cold  water  it  dissolves  completely,  a  hy- 
drate of  silica  being  formed  in  solution  :  and  on  sponta- 
neous evaporation  sulphuretted  hydrogen  passes  otf,  and 
a  transparent  opal-like  mass  is  left. 

The  tetrajluoride  of  silicon  (SiF*)  is  one  of  the  most  im- 
portant and  interesting  of  its  compounds.  The  affinity  of 
fluorine  for  silicon  is  so  great  that  hydrofluoric  acid  can- 
not be  kept  in  glass  vessels;  and  this  is  the  main  reason 
why  the  element  fluorine  is  almost  unknown,  as  no  trans- 
parent apparatus  can  be  made  to  hold  or  preserve  it, 
through  which  it  can  be  inspected  and  its  chemical  be- 
havior made  visible.  This  compound  and  its  derivatives 
will  be  found  described  by  Prof.  Chandler  under  the  heads 
Fluoride  of  Silicon  and  Flitosilicic  Acid. 

Henry  Wurtz. 

Silico-Nitrohumic  Compounds.     See  Humus. 

S i  1  i s  t  s  i:i .  town  of  European  Turkey,  eyalet  of  the  same 
name,  on  the  Danube,  is  poorly  built,  mostly  consisting  of 
crooked,  narrow,  mid  filthy  streets  lined  with  houses  of  wood 
or  huts  of  mud .  Nevertheless,  it  contains  12  fine  mosques, 
many  public  baths,  a  well-stocked  bazaar,  several  manu- 
factories of  leather  and  cloth,  and  carries  on  an  important 
trade  in  timber  ami  grain.  Its  chief  importance,  however, 
is  derived  from  its  being  a  fortress  of  first  rank.  It  is  sur- 
rounded by  walls  of  solid  masonry  and  defended  by  a  line 
of  detached  forts  of  immense  strength.     P.  23,000. 

Silk,  and  Silk  Manufacture.  After  wool  and  linen, 
silk  seems  to  have  been,  in  the  remote  East,  one  of  the 
earliest  of  textile  industries.  The  Chinese  records  agree 
that  Hoang-Ti,  the  third  emperor  of  China,  charged  his  | 
first  or  principal  wife  and  queen,  Si-Ling-Chi,  to  examine 
the  silkworms  and  test  the  practicability  of  using  the 
thread  from  the  cocoons.  In  her  zeal  she  collected  large 
numbers  of  the  worms,  fed  them  herself,  and  discovered 
not  only  the  means  of  rearing  them,  but  also  the  method 
of  reeling  the  silk  and  of  employing  it  to  make  garments. 
The  period  when  this  beneficent  discovery  was  made  is 
left  as  vague  as  the  rest  of  the  Chinese  chronology,  and 
European  writers  have  differed  in  regard  to  the  date  all 
the  way  between  2700  b.c.  and  1700  B.C.  Other  particu- 
lars in  the  long  and  useful  reign  of  Hoang-Ti  enable  us  to 
fix  somewhat  more  definitely  the  period  in  which  he  flour- 
ished, and  render  it  probable  that  ho  ruled  over  China 
during  the  greater  part,  and  perhaps  the  whole,  of  the 
century  1800  to  1700  b.c.  This  would  make  him  a  eon- 
temporary  of  the  patriarch  Joseph.  The  Chinese  say  that 
the  empress  Si-Ling-Chi  was  deified  for  this  meritorious 
act,  and  that  she  has  ever  since  received  divine  honors 
under  the  name  of  "  the  goddess  of  silkworms."  The  wild 
silkworms — or  at  least  some  of  the  numerous  genera  and 
species  of  the  Bombycida} — were  found  in  great  numbers 
in  other  countries  of  Southern  or  Eastern  Asia;  they  in- 
habited the  jungles  of  India,  Pegu,  Siam,  and  Cochin- 
China;  but  for  many  centuries  the  only  use  made  of  their 
cocoons  was  by  carding  and  spinning  the  silk,  very  much 
as  spun  silk  is  now  produced.  Meanwhile,  the  Chinese 
kept  their  methods  Of  rearing  the  silkworms  and  reeling 
the  silk  a  profound  secret  for  nearly  2000  years.  During 
this  period  the  silk-culture  had  made  a  little  progress 
westward;  some  of  the  nations  of  Central  Asia  who  were 
under  the  sway  of  the  Chinese  were  rearing  silkworms 
under  rather  rigid  restrictions;  and  Persia  was  for  nearly 
1000  years  the  common  carrier  of  silk  between  the  Chinese 
and  the  Western  nations,  without  knowing,  perhaps  with- 
out caring  to  know,  how  or  from  what  silk  was  made. 
Aristotle  was  the  first  European  to  learn  the  true  origin  of 
the  wrought  silk  brought  to  him  from  Persia  on  the  return 
of  the  victorious  army  of  Alexander  from  that  country.  He 
described  the  silkworm  as  a  horned  insect,  passing  through 
successive  transformations,  and  producing  bombykia,  the 
name  he  gave  to  the  silk.  The  prevalent  theory  of  the 
origin  of  silk  among  the  Greeks  and  Romans  for  at  least 
500  years  after  this  time  is  given  with  all  seriousness  by 
Ammianus  Mareellinus,  in  the  first  century  after  the  Chris- 
tian era,  in  the  passage  in  which  he  represents  the  Serea,  or 
silk-growers,  as  "a  sedate  and  gentle  people,  passing  their 
happy  days  in  the  most  perfect  tranquillity  and  delightful 
leisure,  amid  shady  groves,  fanned  by  gentle  breezes:  these 
groves  produced  fleeces  of  downy  wool  which,  alter  being 
sprinkled  with  water,  is  combed  off  in  the  finest  threads  and 
woven  into  sericum"  (the  Latin  name  of* ilk).  Virgil  also  says 
in  reference  to  silk.  *'  1  *  Hera  nt  foliia  depectant  tenuia  Sfertt " 
("The  Seres  comb  the  delicate  fleeces  from  the  leaves"). 
Probably,  both  writers  had  confounded  the  gathering  of  the 
silk-cotton  from  the  silk-cotton  tree  (Bombax)  of  the  Bast 
with  the  production  of  silk.    In  Aristotle's  time  Panrphila 


and  her  associates  in  the  island  of  Cos  for  possibly  Ceos,  the 
modern  Zea  in  the  Mgenn  Sea)  had  imported  silk  goods, 
or  possibly  raw  silk,  from  Persia,  and,  unravelling  it,  had 
woven  from  the  single  and  delicate  thread-  a  silken  gauze, 
which  from  its  transparency  received  the  name  of  "woven 
wind."  Her  example  was  followed  somewhat  later  by  the 
Roman  ladies,  who,  however,  used  the  silk  only  for  the 
warp  of  these  delicate  tissues,  while  the  weft  or  filling  was 
of  fine  threads  of  linen  or  cotton.  The  Phoenicians  of  Tyre, 
Sidon,  and  Berytus  also  procured  raw  silk  from  the  Per- 
sians, and  wove  silk  goods  for  Corinth  and  Rome.  The 
latter  city  under  the  emperors  indulged  freely  in  the  costly 
luxury  of  silk  attire.  It  became  the  favorite  dress  of  both 
sexes,  and  sumptuary  laws  were  passed  to  restrict  its  use 
to  women,  and  to  the  wealthy  among  these,  under  the  reigns 
of  Tiberius,  Vespasian,  and  Diocletian.  Ilcliogabalus, 
among  his  other  extravagances,  wore  garments  made 
wholly  of  silk,  though  these  were  valued  at  more  than  their 
weight  in  gold.  The  emperor  Aurelian  refused  to  his  em- 
press a  silken  robe,  on  the  ground  of  its  great  costliness. 
Silk  in  its  raw  state  was  still  imported  through  the  Per- 
sians, and  continued  to  be  till  the  time  of  Justinian  in  tho 
sixth  century  of  the  Christian  era.  That  emperor,  having 
engaged  in  war  with  Persia,  found  his  supply  of  silk  cut  off 
and  the  manufacturers  in  great  distress.  lie  attempted  some 
very  foolish  legislation  in  regard  to  it,  but  was  saved  from 
the  consequences  of  his  folly  by  the  arrival  at  Byzantium 
of  two  Nestorian  monks  from  China,  who  brought  with  them 
the  seeds  of  the  mulberry  and  communicated  to  him  their 
discovery  of  the  mode  of  rearing  silkworms.  The  exporta- 
tion of  the  eggs  of  the  silkworm  or  of  the  unreeled  cocoons 
from  China  was  at  this  time  forbidden  under  the  pain  of 
death;  "but,  stimulated  by  the  persuasions  and  liberal 
promises  of  Justinian,  the  two  monks  returned  to  China, 
and  in  555  came  back,  by  way  of  Persia  and  Bokhara,  to 
Byzantium  or  Constantinople,  bringing  with  them  a  quan- 
tity of  silkworm  eggs  concealed  in  the  hollow  of  their  pil- 
grims' staves.  From  this  small  beginning  the  culture  of 
silk  spread  rapidly  over  Greece  and  Syria.  It  was  intro- 
duced into  Spain  and  Portugal  in  711  by  the  Saracens, 
into  Sicily  and  Naples  in  the  twelfth  century,  and  probably 
in  the  thirteenth  into  Genoa  and  Venice.  It  was  not  gen- 
erally extended  throughout  Italy  and  Piedmont  till  the  six- 
teenth century.  It  did  not  take  root  in  France  till  the  lat- 
ter p>art  of  the  sixteenth  and  the  beginning  of  the  seventeenth 
century,  but  during  the  latter  century  it  made  great  progress 
there,  as  well  as  in  Belgium  and  Switzerland.  The  manu- 
facture of  silk  had  begun  earlier  in  France  and  Ger- 
many, and  to  some  extent  in  England.  It  is  worthy  of 
notice  that  from  the  sixth  to  the  seventeenth  century  the 
choicest  silks,  under  the  names  of  Hamile  [examitum,  or  six- 
threaded),  eendalj  aiglatoun  or  eyefafrwn,  dyaepres  or  diaper, 
eacaramente,  battderqnin  or  baldaqltiiij  and  cloth  of  gold, 
were  woven  first  for  the  churches  and  cathedrals  and  for 
the  hierarchy  of  the  Church,  next  for  kings  and  emperors, 
and  finally  for  the  higher  nobility  and  the  wealthier  knights 
of  the  age  of  chivalry.  Up  to  the  elose  of  the  twelfth  cen- 
tury these  magnificent  silks  —  some  of  them  with  raised 
woven  figures  of  Oriental  patterns,  but  the  best,  embroidered 
by  hand  with  years  of  labor — were  brought  first  from  the 
East,  from  Persia  and  China,  and  later  from  Greece,  where 
the  art  of  weaving  and  embroidering  these  rich  textiles  was 
kept  a  profound  secret;  still  later  from  Spain,  where  the 
Saracens  had  introduced  these  arts;  and  from  about  the 
middle  of  the  twelfth  century  from  Sicily,  where  the  Sara- 
cens had  at  first  transported  their  skill  from  Spain,  but 
were  superseded  by  Greek  silk-weavers  whom  Roger,  king 
of  Sicily,  had  brought  as  captives  from  Corinth,  Thebes, 
and  Athens  to  his  own  island.  Some  of  these  early  silks 
surpass  in  beauty  any  of  the  productions  of  the  manufac- 
turers of  modern  times.  In  another  hundred  years  tho 
manufacture  of  silk  had  extended  to  Lucca,  and  thence, 
about  sixty  years  later,  to  Venice,  Florence,  Milan.  Genoa, 
and  Bologna.  The  manufacture  of  silk  goods  was  brought 
from  Lucca  to  Lyons  probably  as  early  as  the  fifteenth  cen- 
tury, but  it  made  little  progress  until  silk-culture  nnd  the 
production  of  the  cocoons  and  raw  silk  were  established  at 
the  beginning  of  the  seventeenth  century.  In  England  the 
manufacture  had  made  a  little  progress  in  the  fifteenth  and 
sixteenth  centuries,  but  nil  attempts  at  silk-culture  bad 
failed.  In  Austria,  Germany.  Switzerland,  and  the  Low 
Countries  thero  were  manufactories  of  silk,  but  very  little 
silk  was  grown. 

The  first  attempts  to  introduce  silk-culture  into  America 
were  made  very  early.  James  I.  having  been  foiled  in  his 
efforts  to  establish  the  rearing  of  silkworms  in  England, 
and  having  learned  that  the  climate  of  Virginia  was  favor- 
able for  silk-eulture,  sent  over,  in  1623j  Bilk  worm  eggs,  white 
mulberry  trees,  and  printed  instructions ;  he  also  gn  \  e 
special  directions  to  the  earl  of  Southampton  to  urge  'be 
cultivation  of  silk  in  the  American  colonies  in  preference 
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to  tobacco,  to  which  Hi*  Majesty  had  a  strong  aversion. 
Large  bounties  were  offered  for  the  production  of  the  raw 
silk,  and  fines  were  imposed  on  every  planter  who  failed 
t>>  plant  a  certain  number  of  mulberry  trees  to  every  100 
of  land  in  his  possession.  At  first  the  enterprise 
bid  fair  to  prove  successful)  but  it  was  neglected  by  the 
company  and  thrown  upon  the  planters  before  it  was  fully 
tblished,  and  hence  tailed.  .Some  silk  was  exported  to 
England  for  several  year-,  but  after  a  time  the  attention 
el  the  planters  was  turned  wholly  to  tobacco.  At  the  time 
when  (he  colonies  of  Georgia  and  the  Carolinas  were 
founded  the  effort  was  made  to  revive  the  culture  of  silk 
there,  and  under  vigorous  protection  and  encouragement 
from  England  it  was  for  a  period  of  perhaps  twenty-five  or 
thirty  years  rary  successful.  The  first  shipment  of  silk 
from  (Jem-gin  consisted  of  eight  pounds,  and  was  made  in 
1735i  From  this  small  beginning  there  was  a  steady  in- 
Base  to  1759  or  1760.  A  filature,  or  establishment  for 
reeling  the  silk  from  the  cocoons,  was  established  about 
1750  at  Savannah,  and  in  1755  reeled  and  exported  over 
loo  pounds  of  raw  silk,  worth  about  $6.60  per  pound  ;  in 
L768,  over  700  pounds;  and  in  1750.  over  10,000  pounds, 
the  export  of  that  year  realizing  over  $75,000.  From  this 
time  the  culture  of  silk  declined,  and  did  not  probably 
yield  more  than  $75,000  to  Ssn.000  in  the  next  twelve 
\r;irs.  During  the  Revolutionary  war  the  production  in 
Georgia  was  made  up  into  sewing  silk  and  sold  at  home. 
After  the  war  there  were  some  eftbrts  made  to  revive  the 
exportation,  and  some  small  parcels  were  exported  as  late 
as  1700.  The  culture  of  silk  was  not  attempted  in  Con- 
necticut till  about  1760,  but  it  was  carried  on  there  more 
extensively  and  persistently  than  anywhere  else  in  the 
V.  S.  For  eighty-four  years  silkworms  were  reared  there 
in  considerable  numbers,  in  Windham.  Tolland.  Hartford, 
New  Haven,  and  Fairfield  c<>s.  Rev.  Dr.  Stiles,  president 
of  Yale  college  from  177S  to  1705.  was  a  zealous  silk-cul- 
turist,  and  among  his  manuscript  diaries,  now  in  Yale 
college  library,  one  volume  is  devoted  to  the  rearing  of 
silkworms.  His  commencement  gown  or  robe  was  made 
of  silk  grown,  reeled,  thrown,  dyed,  and  woven  in  his  own 
family.  The  silk  produced  in  Connecticut,  which  for  many 
years  amounted  to  $100,000  or  $200,000  per  annum,  was 
seldom  exported,  but  was  made  up  into  sewing  silk  and 
occasionally  into  woven  silk  goods  in  the  domestic  way, 
until  about  1  828  or  1*20,  when  some  efforts  were  made  to 
introduce  machinery  for  its  manufacture.  Much  of  it  was 
Bold  in  barter.  The  rearing  of  silkworms  was  also  at- 
tempted with  some  success  from  1769  to  1775  in  Pennsyl- 
vania, New  Jersey,  New  York,  Rhode  Island,  and  Massa- 
chusetts. In  most  of  these  States  it  was  given  up  during  and 
after  the  Revolutionary  war,  and  was  not  revived  again  till 
about  1S25  or  1820,  when  the  large  importation  of  silk 
goods  and  the  favoring  circumstances  of  the  time  led  to  a 
most  determined  effort  to  resuscitate  the  culture  of  silk. 
The  venerable  and  learned  Peter  S.  Duponceau,  then 
president  of  the  American  Philosophical  Society,  took  the 
lead  in  this  movement,  and  a  pn>te>/S  of  his,  M.  J.  D'Ho- 
mergue  from  Lyons,  who  was  thoroughly  conversant 
with  the  whole  processes  of  silk  culture  and  production, 
published  a  volume  of  essays  on  the  culture  of  silk,  to 
which  Mr.  Duponceau  contributed  an  introduction.  Mr. 
Duponceau  next  brought  the  subject  before  Congress,  anil 
a  committee  was  raised  who  reported  in  1S26.  and  directed 
the  secretary  of  the  treasury  (Mr.  Richard  Rush)  to  have 
a  manual  of  silk-culture  prepared,  giving  also  the  statistics 
of  silk-growing  in  the  U.  S.  This  was  prepared  by  Dr. 
James  Mease  of  Philadelphia:  it  was  a  very  able  ami  ex- 
haustive document.  Mr.  Duponceau  next  memorialized 
Congress  to  make  a  moderate  grant  for  the  purpose  of 
establishing  a  model  filature  in  Philadelphia  under  M. 
D'Homergue's  instruction,  to  instruct  a  large  number  of 
young  men  or  young  women  in  the  art  of  reeling  the  silk 
from  the  cocoon.  This  matterwas  laid  over  at  two  sessions 
of  Congress,  and  finally  failed  by  a  very  small  majority. 
Meantime,  .Air.  Duponceau  had  established  at  his  own  ex- 
pense  a  small  filature  at  Philadelphia,  and  exerted  himself 
in  all  ways,  by  his  letters,  publications,  and  reviews,  to 
excite  public  interest  in  the  subject.  He  was  to  some  ex- 
tent successful;  several  of  the  States  offered  premiums  and 
bounties  for  the  cultivation  of  the  mulberrv  and  the  pro- 
duetion  of  raw  silk.     Silk  societies  were  established  and 

1 ka  on  silk-culture  multiplied;  Dr.  F.  Pascalis  in  New 

York,  Hon.  Gideon  B.  Smith  in  Baltimore,  Mr.  Jonathan 
II.  Cobb  in  Massachusetts.  Judge  F.  G.  Comstock  in  Con- 
necticut, and  Mr.  Vernon  in  Rhode  Island,  published  vol- 
umes of  considerable  value  on  the  subject.  There  seemed 
to  be  a  favorable  opportunity  to  test  the  question  of  the 
practicability  of  silk-growing  in  this  countrv.  and  the 
manufacturers  of  silk-were  all  ready  to  follow.  New  ma- 
chinery for  reeling,  throwing,  and  weaving  silk  was  in- 
vented and  put  in  operation;  and  as  the  supply  of  Ameri- 


can-grown raw  silk  was  not  sufficient  to  meet  the  demand, 
a  moderate  quantity  was  imported.  But  amid  all  this  ex- 
citement the  imports  of  manufactured  silks  constantly  in- 
creased, and  very  soon  a  new  disturbing  element  was  in- 
troduced which  eventually  brought  great  disaster  to  the 
whole  movement.  The  silkworms  had  hitherto  been  fed, 
generally,  on  the  leaves  of  the  white  mulberry  {Morns  alba  ; 
see  Silkworm),  though  in  a  few  instances  the  leaves  of  our 
indigenous  mulberry  {Morns  ru&cr),  and  even  lettuce-leaves, 
had  been  u.-ed  in  feeding.  But  subsequently  to  1830  a  great 
effort  was  made  to  introduce  the  so-called  Chinese  mulberrv 
{MontH  multicaulis)  in  the  place  of  the  white  mulberry,  on 
the  grounds  of  its  more  rapid  growth,  its  yielding  two  crops 
of  leaves  in  a  season,  and  these  very  abundant  and  suc- 
culent. It  was  objected  that  it  was  not  hardy,  and  not 
relished  by  the  silkworms  as  well  as  the  Moras  alba,  but 
all  argument  seemed  to  be  useless ;  a  sudden  infatuation 
seized  the  people,  and  they  began  to  speculate  in  the  Morm 
multicaulis,  till  the  juice  of  the  little  twigs  or  cuttings  was 
far  beyond  the  value  of  all  the  silk  that  could  be  produced 
from  them  in  twenty  years.  By  the  spring  of  1839  this 
infatuation  had  reached  such  a  height  that  twigs  less  than 
two  feet  in  length  ami  of  the  size  of  a  pipe-stem  were  sold 
at  82.  s.'l.  or  s,"»,  and  many  people  had  given  up  all  other 
business  to  buy  and  sell  these  twigs;  one  nurseryman  had 
sent  an  order  to  France  for  5,000,000  young  muhir,,,,!;* 
:  plants,  his  agent  taking  $80,000  in  specie  to  bind  the  bar- 
gains. In  the  autumn  of  1880  the  bubble  burst,  ruining 
thousands  of  persons,  and  in  the  spring  of  1840  the  multi- 
caitlis  trees  were  offered  at  two  or  three  cents  each,  but 
found  no  purchasers.  In  1S44  a  severe  winter  destroyed 
most  of  the  Moms  multicaulis  trees  that  remained,  and 
blighted  in  the  Northern  States  generally  the  white  mul- 
berry ;  and  for  the  second  time  in  its  history  the  rearing 
of  silkworms  was  practically  abandoned  throughout  the 
whole  country.  Even  Mansfield,  Conn.,  and  the  towns 
adjacent,  which  had  for  eighty-four  years  hardly  known 
any  other  industry,  gave  up  their  cocooneries  and  turned 
their  attention  to  other  pursuits.  Writers  on  the  subject, 
like  William  Kcnrick,  John  Clarke  (whose  Treatise  on  the 
Mulberrv  Tree  and  Silkworm  is  to  this  day  the  most  satis- 
factory book  on  the  subject),  Hon.  John  S.  Skinner,  and 
Rev.  I.  R.  Barbour,  and  practical  silk-growers  like  the 
Cheney  Brothers,  Gideon  B.  Smith,  Edmund  Morris,  Jon- 
athan II.  Cobb,  Dr.  David  Stebbins,  and  Samuel  Whit- 
marsh,  were  compelled  to  admit  that  they  had  put  too 
much  confidence  in  the  Morns  niulticautis. 

Yet  great  good  resulted,  in  the  end,  from  this  apparent 
disaster.  The  men  who  had  devoted  so  much  attention  to 
silk-culture,  finding  the  rearing  of  silkworms  unprofitable, 
now  turned  their  energies  to  the  manufacture  of  silk.  From 
the  commencement  of  the  century  there  had  been  some  im- 
portation of  raw  silk,  mostly  for  the  fringe  and  dress-trim- 
ming manufacturers,  and  to  some  extent  also  for  expor- 
tation ;  in  some  years  it  had  amounted  to  Si  00,000,  $200,000, 
and  in  one  year  to  $600,000.  These  new  manufacturers 
now  began  to  import  raw  silk  from  China,  from  Turkey, 
and  from  Italy;  and  though  they  had  to  contend  with  un- 
favorable tariffs,  with  the  general  prejudice  in  favor  of  im- 
ported goods,  and  with  the  difficulties  attendant  upon  the 
employment  of  unskilled  and  incompetent  workmen,  they 
persevered.  In  1850  the  Cheney  Brothers  at  Hartford  and 
South  Manchester,  Conn.,  and  several  manufacturers  at 
Mansfield,  at  Newton,  Groton,  Northampton,  and  other 
points  in  Massachusetts,  in  Philadelphia,  Baltimore,  and 
New  York,  were  doing  a  fair  and  increasing  business  in  the 
manufacture  of  sewing  silk  and  twist.  Messrs.  Horstmann 
&  Sons,  who  since  1815  had  maintained  the  even  tenor  of 
their  way  in  the  manufacture  of  dress  and  upholstery  trim- 
mings, military  goods,  etc.,  partly  or  wholly  of  silk,  in 
Philadelphia,  now  began  to  enlarge  their  business.  As 
yet,  there  was  little  done  save  in  sewing  silks,  dress  trim- 
mings, and  a  few  styles  of  ribbons.  But  in  the  next  decade 
(lS.jO-00)  the  demand  for  sewing-machine  silk  and  twist 
began  to  increase,  and  by  this  tiino  it  was  found  that  the 
best  brands  of  American  sewing  silks  were  superior  in 
quality,  evenness,  strength,  and  color  to  the  best  Italian; 
pongees,  Japanese  silks,  and  other  mixed  goods  were  made 
of  as  good  quality  as  the  imported  :  handkerchiefs,  ribbons, 
and  a  few  pieces  of  broad  goods  were  put  upon  the  markets, 
and  were  creating  a  demand  for  more;  and  after  years  of 
experiment,  on  the  part  of  the  Brothers  Cheney,  the  spun 
silks  made  from  silk  waste,  pierced  cocoons,  etc.  were  com- 
ing into  use,  and  greatly  reducing  the  cost  of  those  goods 
of  which  they  could  form  a  part.  As  yet  (in  1S60)  Amer- 
ican silk-manufacturers  had  received  no  protection  or  aid 
from  the  government ;  indeed,  they  had  been  hindered 
rather  than  helped,  since  the  moderate  duties  on  manufac- 
tured silks  were  more  than  counterbalanced  by  the  duty  on 
the  raw  silk,  which  they  needed  to  have  free.  But  in  1SG1 
the  exigencies  of  the  war  required  the  raising  of  a  large 
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revenue,  and  a  heavy  duty  (40  per  cent.,  afterward  raised 
to  60  per  cent.)  was  imposed  on  manufactured  silk,  while 
raw  silk  was  admitted  duty  free.  Here  was  the  opportu- 
nity for  the  si lk-manufacturers,  and  they  improved  it.  In 
every  direction  their  enterprise  was  manifest.  Paterson 
became  to  some  degree  the  Lyons  of  America,  and  its  forty 
or  fifty  silk-houses  were  active  and  wide  awake.  In  Phila- 
delphia, New  York,  Boston,  and  Baltimore,  as  well  as  in 
numberless  smaller  towns  and  cities,  one  form  or  another 
of  the  silk  industry  was  established  and  profitable  work 
furnished  to  many  thousands  of  busy  workers.  The  sewing 
silk  and  machine  twist  still  continued  to  be  in  great  demand, 
and  since  1870  has  been  sold  in  Europe  as  well  as  in  other 
countries;  ribbons  and  scarfs  of  all  kinds  are  manufactured 
here,  and  are  crowding  out  the  foreign  goods:  dress  trim- 
mings, from  the  simplest  fringe  and  the  plainest  buttons  to 
the  richest  marabout  trimming  and  bullion  fringe,  and  the 
costliest  of  silk  buttons  are  now  manufactured  here  better 
and  cheaper  than  the  imported  goods;  lace,  in  all  the  va- 
rieties of  which  silk  is  a  constituent — scarfs,  veils,  nets,  etc. 
— is  contesting  in  our  markets  the  palm  with  the  choicest 
products  of  the  looms  of  Nottingham  and  St.  Gall.  But 
the  greatest  advance  has  been  made  in  what  arc  known  as 
broad  goods — dress  silks  of  all  colors,  fancy  and  brocaded 
silks  wrought  by  the  improved  Jacquard  looms,  millinery 
silks,  foulards,  and  spun  silks  of  slight  lustre,  but  of  great 
durability  and  beauty,  and  at  the  same  time  so  moderate 
in  (nice  as  to  be  within  the  reach  of  all.  In  color,  quality, 
and  durability,  as  well  as  in  beauty,  the  American  silks 
surpass  the  French  silks  of  the  same  grade,  with  two  addi- 
tional advantages — they  are  not  weighted  with  dyes  tuffs,  as 
are  the  same  grade  of  foreign  silks,  and  hence  are  often 
more  durable  and  of  more  enduring  colors,  and  they  are 
lower  in  price.  Much  of  this  success  in  broad  goods  and 
ribbons  is  due  to  the  enterprise,  persistency,  ami  progres- 
sive spirit  of  the  Cheney  Brothers,  who  for  nearly  twenty 
years  struggled  almost  alone  against  European  competition 
in  these  goods.  They  are  now  reaping  a  generous  reward, 
which  others  have  come  in  to  share,  but  in  some  descrip- 
tions of  silks  they  are  still  the  leaders  of  the  Amcriean 
trade.  The  intense  competition  and  the  present  low  price 
of  raw  silk  have  brought  down  the  prices,  notwithstanding 
the  duties,  to  such  a  degree  that  at  no  time  in  the  present 
century,  even  when  there  was  a  merely  nominal  duty  on 
manufactured  silks,  has  it  been  possible  to  buy  silks  of  the 
better  grades  so  low  as  they  can  be  purchased  to-day.  As 
yet,  our  manufacturers  are  doing  but  little  in  the  very 
highest  grades  of  dress  silks,  now  generally  woven  by  hand 
in  Lyons,  nor  are  they  attempting  the  production  of  the 
heaviest  silk  velvets,  but  they  will  ere  long  produce  both, 
and  weave  them  on  power-looms. 

With  a  few  words  on  the  processes  employed  in  the  manu- 
facture of  silk  we  pass  to  the  statistics  of  its  production. 
The  cocoons  (see  Silkworm)  after  their  completion,  gen- 
erally in  six  or  eight  days  from  the  time  the  worms  com- 
mence spinning,  are  ready  to  be  gathered.  Those  intended 
for  seed — i*.  e.  for  the  hatching  out  of  the  butterfly  or  silk- 
moth — are  first  selected  with  care,  and  the  remainder  are 
subjected  to  some  one  of  the  several  processes  fur  destroy- 
ing the  life  of  the  chrysalis,  as  otherwise  the  moth  would 
force  its  way  out  through  the  cocoon  and  spoil  it  for  reel- 
ing. Some  prefer  the  heat  of  the  sun  at  noon,  others  bak- 
ing in  a  moderately  hot  oven,  others  the  fumes  of  camphor, 
etc.  etc.  The  cocoons,  which  are  then  called  dry  cocoons, 
are  next  assorted,  those  as  nearly  of  a  size  as  possible  being 
put  together,  and  the  largest  by  themselves.  The  small 
cocoons  are  much  less  valuable,  and  the  dupiona  or  double 
cocoons  are  generally  rejected,  as  there  is  difficulty  in  reel- 
ing them.  All  soft  or  imperfect  cocoons  are  also  rejected. 
When  thus  assorted  they  arc  ready  for  reeling.  The  floss 
or  coarse  loose  silk  is  taken  off,  and  the  cocoons  put,  eight 
or  ten  at  once,  in  a  kettle  or  pan  of  quite  warm  but  not 
boiling  water,  and  stirred  with  a  bit  of  broom  or  a  whisk 
lightly  and  gently  till  the  silk  fibre  is  loosened  and  can  be 
caught  up.    A  fibre  from  each  cocoon  is  then  passed  through 


the  holes  of  the  brass  plate  which  covers  the  pan  or  kettle, 
and  thence  repeatedly  crossed  and  carried  forward  to  the 
reel.  The  reeling  process  requires  great  skill  to  keep  the 
thread  even,  as  the  amount  of  silk  on  each  cocoon  varies, 
and  it  is  constantly  necessary  to  be  joining  new  threads. 
The  threads  are  also  of  different  degrees  of  fineness  on  dif- 
ferent portions  of  the  same  cocoon.  The  threads  thus 
united  on  the  reel  form  what  is  known  as  raw  silk.  This 
is  imported  from  China  and  Japan,  from  Turkey  and  Italy, 
in  hanks  or  largo  skeins.  Much  of  the  Chinese  and  Jap- 
anese silk  is  not  well  reeled,  and  there  is  a  largo  amount 
of  waste,  often  from  25  to  'M)  per  cent.,  in  working  it.  The 
raw  silk  or  hard  silk,  as  it  is  called  before  it  goes  into  the 
dyer's  hands,  is  now  ready  to  be  thrown  ( Ang.-Sax.  thrawan, 
"to  twist").  For  this  purpose  it  is  re-reeled,  doubled. 
cleaned,  doubled  again,  spun,  twisted,  and,  if  to  be  used 
for  weft  or  filling,  four  or  six  threads  are  twisted  together 
and  finally  reeled  again  into  hanks  or  skeins  for  the  dyer. 
The  dyer  on  receiving  it  boils  it  for  two  or  three  hours  in 
soap  and  water,  then  rinses  in  clear  water,  and,  drying  it, 
proceeds  to  give  it  the  required  color.  By  this  boiling 
good  silk  loses  about  23  or  24  per  cent,  of  its  weight,  and 
just  here  comes  in  the  opportunity  for  deception  or  fraud. 
If  the  silk  receives  what  is  called  a  pure  dye,  only  a  frac- 
tion of  an  ounce  in  every  pound  of  the  loss  from  the  boiling 
which  removed  the  gum  and  impurities  of  the  silk  is  re- 
stored, but  the  silk  remains  soft,  will  not  crack  or  fade,  is 
stronger,  though  somewhat  finer,  than  before  it  was  dyed. 
If,  on  the  contrary,  the  dyer  is  so  disposed,  he  can  cause 
the  silk  to  absorb  the  dyestutf  and  swell  with  it  till  its 
weight  has  been  increased  one-fourth,  one-half,  three- 
fourths,  or  double,  triple,  and  even  quadruple,  its  original 
weight.  The  silk  thus  treated  has  a  good  lustre,  but  is 
stiff  and  brittle;  if  a  dress  silk,  it  is  liable  to  crack  and 
fray,  and  does  very  little  service;  while  the  silks  which  are 
of  pure  dye  are  soft,  bear  any  amount  of  folding  or  crump- 
ling, will  not  crock,  break,  or  crack,  and  are  very  durable. 
The  silk  when  dyed  is  either  reeled  or  spooled,  according 
to  the  use  to  which  it  is  to  be  put.  The  process  of  throw- 
ing the  silk  is  carried  to  different  degrees,  according  to  the 
purpose  for  Which  it  is  to  be  used.  If  wound,  cleaned,  and 
twisted,  or  thrown,  without  doubling,  it  is  called  dumb 
singles,  and  is  used  for  making  gauze  veils,  etc. ;  if  doubled 
once  as  it  comes  from  the  reel,  cleaned,  and  thrown,  it  is 
called  thrown  singles/  if  wound,  cleaned,  doubled  twice  or 
more,  and  twisted  or  thrown,  it  is  called  tram,  and  is  used 
as  the  weft  or  filling  of  silk  goods.  Sewing  silk  goes  through 
the  same  process,  but,  except  in  the  case  of  embroidery  and 
saddlers' silks,  is  not  doubled  so  many  times;  when  in- 
tended for  twist,  it  is  twisted  or  thrown  twice  (after  each 
doubling),  the  second  reversing  the  first  twist;  if  wound, 
cleaned,  spun,  doubled,  and  thrown,  it  is  called  organzine, 
and  is  used  for  the  warp  or  chain  of  broad  silk  goods.  The 
weaving  may  be  by  hand-looms,  power-looms  of  different 
kinds,  gang-looms  for  ribbons,  or  power-looms  with  the 
Jacquard  attachment  where  the  goods  are  to  have  figures 
wrought  in  them  ;  for  laces  there  are  still  other  looms  ;  and 
if  the  lace  is  figured,  Jacquard  attachments  to  these. 
(For  a  description  of  these  different  looms  seethe  article 
Loom.)  Recently,  anew  loom  for  weaving  silks  has  been  in- 
troduced, the  Earnshaw  needle-loom,  improved  by  Green- 
leaf.  This  uses  an  eye-pointed  rod  or  needle  instead  of 
the  shuttle,  the  filling  being  fed  continuously  from  a  large 
cop  :it  the  side  of  the  loom,  and  the  selvedge  being  made 
by  interloeking  the  filling  on  one  side  with  a  small  shuttle 
carrying  a  fine  warp  thread  and  running  parallel  with  the 
warp.  It  is  claimed  that  this  makes  a  smoother  and  stronger 
fabric,  that  there  is  no  danger  of  overshot  work,  and  that  it 
accomplishes  from  one-third  to  one-half  more  work  per  day. 
On  Jan.  1,  1*76,  there  were  in  the  U.  S.  213  silk  manu- 
facturing establishments  in  15  different  States.  These  es- 
tablishments employed  18,007  hands,  of  whom  4738  were 
men,  8739  women,  2400  boys,  and  3126  girls  under  16 
years  id*  age;  they  paid,  in  the  year  1875, $6,390,356  wages, 
reported  a  capital  of  S17, 013,858  invested  in  the  business. 
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and  produced  silk  goods  to  the  amount  of  827.15S.071. 
Ihese     |  hue  divided:  thrown  an. I  spun  silk-, 

i  ing  Bilka  and  machine  twist,  $6,420,833; 

broad  goo  Is  including  dress  and  fancy  Bilks)  ami  ribbons, 
$10,261,814;  laces,  braids,  and  trimmings,  $4,543,866,  The 
i  raw  silk  imported  during  the  same  year 
W:1.  and  of  the  imported  manufactured   silk 

i  ,  $24,292,757;  BO  that  in  a  year  of  great  depression 
in  1  low  prices  the  value  of  American  inanu- 
i  ed  silks  was  just  about  equal  to  the  importations, 
wben  the  gold  value  is  reduced  to  currency.  The  Amer- 
ican n  inufo  iturera  of  sewing  silks  have  completely  driven 
the  foreign  articlo  from  the  markets,  and  arc  now  export- 
ing sewing-  and  twist  to  Europe.  In  ribbons  they  have 
sold  about  fnur-sevenths  of  the  whole  quantity  sold,  and 
arc  Belling  nearly  as  many  dress  and  fancy  silks  as  the  im- 
porters, while  the  greater  part  of  the  foreign  dress  goods 
have  been  Bold  at  a  loss.  The  preceding  table,  prepared 
from  the  most  authentic  sources,  gives  the  importation,  ex- 
portation] and  production  of  raw  silk  in  poundsand  values, 
and  the  production,  exportation,  and  importation  of  man- 
ufactured silk  in  1874  by  the  principal  countries  of  the 
world.  L.  P.  Brockett. 

Silk  Association  of  America.  On  June  12.  1^72, 
a  circular  was  issued  by  the  Silk  Industry  Association  of 
Paterson.  N.  J.,  stating  that  there  was  a  generally-ex- 
pressed desire  of  silk  manufacturers  to  form  a  national  as- 
sociation, and  calling  on  those  who  would  be  likely  to  take 
an  interest  in  the  matter  to  hold  a  meeting  with  reference 
thereto.  The  benefits  of  such  union  had  already  been  par- 
tially demonstrated  during  the  existence  of  a  society  called 
"The  National  Association  of  Silk  Manufacturers  for  the 
Exposition  of  1869."  Forty-four  firms  engaged  in  the 
business  responded  to  the  call  of  the  Silk  Industry  Asso- 
ciation, and  held  a  meeting  in  New  York  June  26,  1S72. 
The  inception  of  the  undertaking  was  largely  due  to  the  en- 
ergetic efforts  of  the  late  William  J.  Horstuiann  of  Phila- 
delphia, although  he  did  not  live  to  see  the  association 
formed.  The  result  of  the  meeting  was  the  organization 
of  the  Silk  Association  of  America.  Its  specific  objects  are 
to  obtain,  classify,  and  publish  complete  ami  authentic 
statistics  of  the  silk  trade  and  manufacture  in  all  their 
branches,  going  into  detail  as  to  capital  and  labor  employed, 
conditions  and  growth  of  the  industry,  and  amounts  of  im- 
ports :  to  secure  united  action  in  such  measures  as  may  be 
needed  to  advance  the  interests  of  the  silk  industry  in  the 
U.  S. ;  to  take  steps  toward  preventing  the  adulteration  of 
raw  silk  in  China  and  Japan,  and  to  improve  the  methods 
of  reeling  silk  in  those  countries;  and  to  establish  a  silk- 
conditioning  house  for  testing  and  assaying  silk.  Mr.  John 
Ryle  of  Paterson,  N.  J.,  was  the  first  president  of  the  asso- 
ciation ;  Mr.  B.  Richardson  acted  as  secretary  pro  tern,  until 
the  selection  of  a  permanent  secretary  in  October  following, 
when  Mr.  Franklin  Allen  was  appointed.  The  branches 
of  industry  now  represented  in  the  association  are  as  fol- 
lows:  importers,  dealers  and  brokers  in  raw  silk,  throw- 
sters id'  and  dealers  in  gum  silk,  manufacturers  of  sewing 
silks  and  twist,  weavers  and  dyers,  manufacturers  of  fringes, 
braids,  trimmings,  etc.  The  roll  of  membership  Jan.  1, 
ls7ii.  embraced  81  individuals  and  firms,  whose  business, 
carried  on  in  Xew  York,  Xew  Jersey,  Pennsylvania.  Massa- 
chusetts, and  Connecticut,  employed  a  capital  amounting  to 
SI  2,350,000.  The  revenues  of  the  association  have  been  in 
the  first  six  months  ending  May,  1873,  $3000  ;  in  the  year 
ending  May,  1874,85400;  in  the  year  ending  May.  1S7.">. 
$7450;  in  the  year  ending  May,  1876,  $6050.  It  was  in- 
corporated Apr.  11,  1S76,  under  the  general  laws  of  the 
State  of  Xew  York.  On  Mar.  22,  1S76,  the  association 
suffered  the  loss  of  a  trusted  leader  and  wise  counsellor  by 
the  death  of  its  president.  Ward  Cheney,  who  had  been  for 
many  years  among  the  most  prominent  of  the  silk-nianu- 
facturcrs  of  America,  and  not  less  noted  for  his  success  in 
business  than  for  the  fatherly  care  and  interest  with  which 
he  sought  the  practical  welfare  of  the  large  force  of  work- 
people employe  1  by  his  linn  (Cheney  Brothers)  at  South 
Manchester,  Conn.  The  officers  of  the  association  (elected 
Apr.  26,  1*76)  are— president.  Frank  W.  Cheney  of  Hart- 
ford. Conn.;  vice-presidents,  Thos.  N.  Dale  of  Paterson, 
X.  J..  A.  II.  Strange  and  William  Ryle  of  New  York; 
treasurer,  John  N.  Stearns:  and  secretary,  Franklin  Allen 
of  Xew  York.  The  directors  are— F.  O/Horstmann.  Pa.; 
William  Strange,  C.  Greppo,  I.  A.  Hopper,  and  C.Lam- 
bert, N.  J.:  Ira  Dimock,  William  Skinner,  and  J.  W.  C. 
Seavey,  Mass. ;  Frank  Cheney  and  Milo  M.  Belding,  Conn. ; 
B.  Richardson.  George  B.  Skinner.  A.  S.deliac,  s'eth  Low, 
George  II.  Burritt.  L.  Bayard  Smith.  D.  O'Donoghue,  A.  G. 
Jennings.  Louis  Franke,  and  John  T.Walker,  X.  Y.  The 
office  of  the  association  is  at  93  Duane  street,  New  York. 

Fraxklix  Allen. 

Silk,  Chemistry  of.  The  fibres  of  silk  are  mainly 
composed,   together  with  some  albumen,    of  a   substance 


called  sericine,  coated  with  a  yellowish  wax,  which  must 
be  removed  before  dyeing  the  silk.  Sericine  (from  Lat. 
serica)  is  a  name  given  by  Schlossberger  to  the  silk-sub- 
stance, which  had  been  previously  called  fibroinc,  and  sup- 
posed to  be  identical  with  the  substance  of  sponges. 
Spider-webs,  according  to  the  same  chemist,  arc  also  seri- 
cine. It  is  obtained  pure  by  successive  boiling  with  al- 
cohol, water,  acetic  acid,  and  water  again.  The  pure  seri- 
cine is  white  and  lustrous  like  silk  itself,  and  sinks  in 
water.  It  is  not  turned  yellow  by  nitric  acid,  with  forma- 
tion of  xanthoproteic  acid,  like  skin  and  other  albuminous 
tissues  of  animals.  Dilute  caustic  alkalies  do  not  affect  it, 
but  when  strong  they  dissolve  it,  and  on  adding  water  the 
sericine  is  again  precipitated — according  to  some  authori- 
ties unchanged,  and  even  assuming  curiously  again  its 
former  fibrous  structure!  In  composition  sericine  is  not 
very  unlike  the  ALBiMixoins  (which  see),  though  so  difler- 
ent  in  properties.  Mulder  found  carbon  40.11,  hydrogen 
6.5,  oxygen  26.72,  and  nitrogen  17.67.  There  is  no  sul- 
phur, however.  For  distinguishing  silk-libre  from  cotton 
and  flax,  chemically,  two  reagents  are  available,  one  of 
which  is  a  concentrated  solution  of  oxide  of  nickel  in  am- 
monia, which  forms  a  brown-yellow  solution  in  the  cold; 
the  other  is  hot  basic  chloride  of  zinc,  wdiich  first  gelatin- 
izes, then  dissolves  the  silk  (but  if  too  strong  or  too  hot  will 
also  gelatinize  the  other  fibres).  Picric  acid  will  also  dis- 
tinguish the  silk-fibres  in  a  mixed  tissue  by  dyeing  them 
yellow.  Henry  Wlktz. 

Silk  Cotton,  the  cottony  down  of  many  sterculiaceous 
trees  of  Africa,  India,  and  South  America  of  the  genera 
Bombax,  Eriodendron,  Chorisia,  Sahnalio,  etc.  This  beau- 
tiful cotton  grows  wild  in  great  quantities,  but  thus  far  it 
has  been  found  not  to  spin  well,  and  not  to  wear  well.  It 
might  perhaps  be  used  for  gun-cotton  or  for  paper-stock. 
The  trees  are  mostly  very  large,  with  very  soft  wood. 

Silk-Printing.     See  Appendix. 

Silk  Spider  [Nephila  plvmipce,  Koch],  a  geometric 
spider  of  the  family  Speirido?,  discovered  by  Prof.  Burt  G. 
Wilder  on  the  Sea  Islands  of  South  Carolina  in  1865, 
It  produces  two  kinds  of  strong,  fine  silk — yellow  and 
white — which  wind  to  a  length  of  nearly  two  miles,  and  it 
is  claimed  that  this  substance  may  be  made  available  for 
the  arts.  Its  hearing  and  toue"h  are  acute,  but  its  sight 
defective  ;  it  prefers  the  sunlight. 

Silkweed,  also  called  Milkweed  [botanically.  Asctr- 
piaa  Sf/riiica],  the  common  American  silkweed,  is  an  exceed- 
ingly abundant  wild  plant  over  a  great  part  of  the  V.  S. 
The  silky  fibre  with  which  the  seed-pods  are  filled  has  a 
very  beautiful  lustre,  but  is  too  brittle  and  destitute  of 
strength  to  be  of  value  except  for  merely  ornamental  uses. 
The  milky  juice — of  which  large  quantities  could  be  pro- 
cured during  the  season,  particularly  if  the  plant  be  cul- 
tivated, which  brings  it  to  a  very  large  size — contains  5 
per  cent,  of  the  valuable  substance  cftoutrhmic,  which  may 
readily  be  coagulated  in  the  fresh  juice  and  separated  by 
proper  manipulation  from  the  other  matters  present :  ami, 
considering  the  present  high  price  and  increasing  scarcity 
of  caoutchouc,  this  abundant  North  American  source  of  it 
ought  to  receive  proper  attention.  H.  Wtrtz. 

Silkworm.     See  Appendix. 

Silkworm  Gut,  used  by  anglers  in  attaching  the  hook 
to  the  line,  is  prepared  in  Spain  and  Italy  from  the  silk- 
worm, just  as  it  is  ready  to  begin  spinning  its  cocoon. 
The  material  is  precisely  that  which  becomes  silk  if  the 
worm  is  allowed  to  spin.  The  worm  is  soaked  in  vinegar 
for  some  hours,  and  the  secretion  is  then  removed,  stretched, 
and  dried  for  use. 

Sill  (Joshua  W.),  b.  at  Chillicothe,  0.,  Dec.  6, 1831 ;  grad- 
uated at  the  l*.  S.  Military  Academy  July  1,  1353,  when 
appointed  a  second  lieutenant  in  the  ordnance  corps.  After 
a  brief  service  at  the  Watervliet  arsenal,  he  was  recalled  to 
West  Point,  where  he  served  until  1857  as  assistant  pro- 
fessor of  geography,  history,  and  ethics  ;  subsequently  in 
command  of  Vancouver  ordnance  depot.  Wash.  Terr.,  and 
Leavenworth  depot,  Kan.  In  Jan.,  1861,  he  resigned  from 
the  army,  and  accepted  the  chair  of  mathematics  and  civil 
engineering  in  the  Brooklyn  Polytechnic  Institute.  On 
the  outbreak  of  civil  war  he  was  tendered  the  colonelcy  of 
a  Xew  York  regiment,  and  proceeded  to  Ohio,  where  he 
served  as  assistant  adjutant-general  of  the  State  in  organ- 
izing volunteers,  and  in  the  field  at  the  battle  of  Rich 
Mountain.  In  Aug.,  1861.  he  accepted  the  colonelcy  of 
the  33d  Ohio  Vols.,  and  was  engaged  in  the  occupation  of 
Bowling  Green,  Ky..  and  Xashville,  Tenn.,  Feb..  1862, 
and  in  Gen.  Mitchel's  expedition  to  Huntsville,  Ala.,  and 
seizure  of  the  railroad  from  Stevenson  to  Decatur,  thus 
regaining  control  of  Northern  Alabama,  most  of  which 
time  in  command  of  a  brigade.  In  July,  1862,  he  was 
commissioned  brigadier-general  of  volunteers,  and  com- 
manded a  division  in  the  Army  of  the  Ohio  at  the  battle 
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of  Pcrryvillc,  Oct.  8,  and  subsequent  pursuit  of  the  Con- 
federate  army.  In  the  battle  of  Murfreesboro',  Dec.  31, 
1862,  he  was  killed  at  the  head  of  his  brigade,  which  led  a 
gallant  charge  and  drove  back  the  enemy's  hitherto  vic- 
torious columns  across  an  open  field  into  their  intrench- 
racnts  beyond. 

Sillagin'idiC  [from  Sillago,  tho  typical  genus],  a  fam- 
ily of  li^hes  of  the  order  Teleocephali  and  sub-order  Aoan 
thopteri,  peculiar  to  the  Asiatic  and  Polynesian  seas.  The 
body  is  elongated,  slightly  compressed,  and  more  or  less 
plane  below;  the  scales  ctenoid  and  of  moderate  size;  lat- 
eral line  continuous  to  the  caudal  tin  ;  the  head  elongate- 
oonioal,  and  excavated  by  cavities;  tho  opercular  bones 
unarmed,  except  the  operculum,  which  has  a  spine;  mouth 
small  and  terminal;  upper  jaw  little  protractile;  teeth  on 
the  |aws  and  vomer;  branchial  apertures  continuous  below ; 
branehiostegal  rays  six  on  each  side;  dorsal  fins  two,  the 
first  short,  the  second  long;  anal  with  one  or  two  spines  ; 
pectorals  with  branched  rays;  vcntrals  thoracic,  each  with 
a  spine  and  live  rays.  The  species  are  rather  small,  and 
of  no  Bpecial  economical  importance.  About  a  dozen  species 
aro  known.  Theodore  Gill. 

Sil'lig  (Charles  Julius),  b.  at  Dresden  .May  12, 1801 ; 
studied  philology  in  the  universities  of  Leipsie  and  Gb't- 
tingen;  in  1  s li r>  was  appointed  teacher  in  the  Kreuzschule 
at  Dresden,  with  which  institution  he  remained  connected 
until  his  death,  Jan.  14,  1855, having  attained  the  position 
of  associate  rector.  Much  of  his  literary  Labor  was  bestowed 
on  the  explanation  of  ancient  art,  and  on  mythology  as 
illustrated  in  art.  Among  his  chief  productions  aro — IC/n'x- 
tola  Critica  de  Catulli  Garminibus  (1822),  followed  by  an 
edition  of  Catulli  Carmina  (1824);  Catalogue  Artiflcum 
Srmc.  ■<  Rom.  (1S27:  translated  into  English  by  Rev.  H.W. 
Williams  1837);  Plinii  Historic!  Natural™,  with  oritical 
commentary  (8  vols.,  1851-58).  He  also  edited  Bottiger's 
Opuscula  *t  Carmina  (1836),  Kunstmythologie  (1836),  and 
Kleinere  Schri/ten  archmol.  a.  antiq.  Inhalts  of  the  same 
scholar  (1837-38,  3  vols.)-  Sillig  was  a  frequent  contrib- 
utor also  to  the  archaeological  and  classical  journals. 

II.   DltlSI.BR. 

Sil'liman  (Benjamin),  M.  D.,  LL.D.,  b.  at  North  Strat- 
ford (now  Trumbull),  Conn.,  Aug.  8,  1779,  son  of  Gold  Sel- 
leok  Silliman  (1730-90),  a  lawyer  and  colonel  of  Connecti- 
cut cavalry  during  the  Revolution  ;  graduated  at  Yale  Col- 
lege 1796;  was  a  tutor  there  1799-1804,  studying  law  in 
the  mean  time:  was  admitted  to  the  bar  IS!)'..',  and  in  tho 
same  year  chosen  professor  of  chemistry  in  Yale  College; 
spent  apart  of  the  years  1S02-04  at  Philadelphia,  preparing 
for  his  professorship  under  the  guidance  of  Dr.  James 
Woodhouse  of  the  University  of  Pennsylvania;  gave  his 
first  full  course  of  lectures  on  chemistry  at  Yale  in  tho 
winter  of  1804-05;  spent  fourteen  months  in  England, 
Bootland,  and  Holland  lSOj-Ofi,  engaged  in  the  prosecution 
of  his  studies  ;  made  a  geological  survey  of  a  part  of  Con- 
necticut, the  first  exploration  of  the  kind  in  America;  pub- 
lished a  memoir  with  an  analysis  of  the  fragments  "f  the 
celebrated  Weston  meteorite  of  Dec.  II,  1807;  aided  Dr. 
Robert  Hare  in  his  experiments  with  the  compound  blow- 
pipe, with  which  instrument  he  demonstrated  the  fusibility 
of  several  bodies  never  before  fused;  seemed  for  Yale  Col- 
lege the  valuable  mineralogical  and  geological  cabinet  of 
Col.  George  Gibbs  1812;  founded  in  1818  the  American 
Journal  of  Science  mfl  Arts,  of  which  he  was  sole  editor 
until  ls:;s,  and  senior  editor,  along  with  his  son,  1838  16  ; 
made  a  series  of  important  observations  on  the  transference 
ni'  carbon  particles  from  the  positive  to  the  negative  pole. 
while  experimenting  with  a  voltaic  deflagrator  1822;  was  an 
eloquent  lecturer  on  scientific  topics  beforo  popular  audi- 
ences, having  been  perhaps  the  first  to  givo  such  courses 

in   tile   principal  cities  of  the  U.  S. ;   made  a  si nd   visit 

to  Europe  1851;  resigned  his  professorship  1853,  and  was 
made  professor  emeritus,  but  at  the  request  of  his  colleagues 
continued  to  lecture  on  geology  until  .Tune,  1855,  win  o  lie 
retired  from  active  labors,  but  spent  the  dosing  years  of 
his  lone  lili-  amid  the  society  of  colleagues  and  former 
pupils,  by  whom  and  by  tho  country  at  large  he  was  hon- 
ored as  the  "  Nestor  of  American  science."  D.  at  New 
Haven  Nov.  21.  1864,  Author  of  Journal  "/'  Travels  in 
England  (New  York.  2  vols..  1810;  2d  ed.,  New  Haven,  :: 

vol's..  1820),  Element*  of  Chemistry  (1830),  .1  Narrati\ /' 

o  Vint  to  Europe  (2  vols..  1853),  and  several  minor  pub- 
lications; he  also  edited  Henry's  Chemistry  (Islli  and 
Bakewell's  Introduction  '■■  Geology  (1829).  An  interesting 
Life  was  prepared  from  his  MS.  reminiscences,  diaries,  and 
correspondence  by  Prof.  George  1'.  Fisher  (New  York,  L' 
vols.,  1866 1.  Porter  C.  Bliss. 

Silliman  (Bi  njauin),  M.  D.,  Bon  of  the  preceding,  b. 

at   New   Haven,  ('..nn..  Dec.  I,  1816 ;  graduated  ai   xale 

College  I  s:;7  ;  became  associate  editor  of  Silliman'si/burital 

of  Scii  .in    1838,  and  associate  proprietor  (with  Prof.  J.  D. 
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Dana)  1846;  was  an  instructor  in  chemistry,  mineralogy, 
and  geology  in  Yale  College  1838-46;  became  professor  of 
applied  chemistry  1S4(>,  and  successor  to  his  lather  in  the 
chair  of  chemistry  1854,  which  position  In-  .-till  (1876) 
holds.  In  1847,  in  connection  wilh  the  late  Prof.  John  P. 
Norton,  he  established  the  Yale  Scientific  School,  which  has 
since  grown  into  the  Sheffield  Scientific  School,  lie  was 
also  professor  of  medical  chemistry  and  toxicology  in  the 
University  of  Louisville,  Ky..  1849-54;  visited  Furope 
with  his  father  in  1851  ;  was  a  director  in  the  departments 
of  chemistry,  mineralogy,  and  geology  in  the  "Crystal 
Palace"  world's  lair  at  New  York  is,",::,  and  prepared 
(with  C.  R.  Goodrich)  the  Illustrated  Record  of  that  ex- 
hibition, and  the  monograph  on  the  Progress  of  Science 
iim!  Ait  published  in  the  same  connection  ;  was  for  many 
years  secretary  of  the  American  Association  for  the  Ad- 
vancement of  Science,  in  which  capacity  he  edited  the  an- 
nual volumes  of  Proceeding* ;  has  written  First  Principles 
,,!'  Chemistry  (1846  and  1854)  and  Principles  of  Physics 
I  1858-61 1 :  contributed  many  papers  to  scientific  societies, 
besides  the  large  number  published  in  his  own  Journal  ,- 
has  been  a  popular  lecturer  on  scientific  subjects;  and  be- 
came State  chemist  of  Connecticut  ISO',). 

Sil'loth,  a  seaport  and  watering  place  of  England, 
Cumberland  co.,  on  the  Solway  Frith,  20  miles  W.  N,  W. 
of  Carlisle.  It.  has  steam  communication  with  Liverpool, 
Ireland,  and  the  Isle  of  Man.     P.  50011. 

Sil'loway  (Thomas  William),  b.  at  Newburyport, 
Mass.,  Aug.  7.  1S2S  ;  received  a  good  education,  especially 
in  the  arts  of  design  ;  devoted  himself  as  a  specialty  to  the 
preparation  of  architectural  plans  for  public  buildings,  in 
which  business  be  established  himself  at  Huston  in  1851, 
and  in  the  course  of  twenty  years  built  or  repaired  none 
than  200  church  edifices,  besides  many  other  public  build- 
ings, including  the  new  capitol  at  Montpelier,  Vt.  1 1 
and  Buehtel  College,  Akron.  0.  (1872).  Since  1852  he  has 
occasionally  officiated  as  a  I'niversali.-t  preacher,  and  was 
ordained  in  1862.  He  has  written  or  edited  Beveral  works 
on  architecture,  carpentry,  warming  and  ventilation,  and 
church  music. 

Silo 'am  [Heb.  Siloah,  a  "sending"  or  "  sent  ;"  Arab. 
Silwan].  (1)  The  name  of  a  pool,  or  rather  both  a  foun- 
tain and  a  pool,  in  Jerusalem,  on  the  southern  edge  of 
Ophel,  about  1200  feet  S.  S.  W.  of  the  Fountain  "I  the  Vir- 
gin, with  whioh  it  is  connected  by  an  underground  winding 
passage.  The  fountain  proper,  hewn  out  of  the  solid  rock, 
is  about  6  feet  in  breadth.  Like  the  Fountain  of  the  Vir- 
gin, it  is  intermittent.  The  lower  basin  is  about  SO  feet 
long,  17  broad,  and  ID  deep,  but  now  holding  only  .'1  or  4 
feet  of  water.  It  was  once  arched  over.  Jewish  writers 
say  it  furnished  the  water  used  in  sacrificejon  the  last  great 
day  of  the  Feast  of  Tabernacles.  This  most  famous  of  all 
tho  pools  in  or  about  Jerusalem  is  mentioned  only  thrco 
times  in  the  Bible  (Isa.  viii.  6;  Neh.iii.15j  John  ix.  7),  but 
frequently  by  Josephus.     A  stream  still  goes  "softly"  from 

the  | I  down  into  the  Kedron.— (2)  The  Dame  Of  a  little 

straggling,  dirty  village  occupying  an  old  quarry  on  the  E. 
sido  of  the  Kedron,  overlooking  the  Pool  of  Siloam. 

1',.  D.  ID  ii  in  oik. 

Sil'philim  [Or.  m'Aifuoc,  a  large  resin-bearing  plant],  a 
genus  of  perennial  plants  of  the  family  Composite,  com- 
prising twenty  species,  many  of  which  are  found  in  abun- 
dance mi  the  prairies  of  the  V.  S..  in  the  Southern  States, 
ami  in  other  p arts  of  North  America.  They  are  very  hardy 
and  coarse,  bear  large  flower-heads,  ami  exude  a  plentiful 

resin-like  juice,  whence  (he io isl  species  (S.  lacinia- 

l„,n  i  has  r< ived  the  name  id'  rosin-wecd.  The  stem  some- 
times exceeds  ten  feet  in  height.  Both  the  resin  and  the 
leaves  arc  much  employed  by  farriers  for  asthma  in  horses, 
and  a  tincture  has  sometimes  been  found  useful  as  atonic 
and  diaphoretic.  This  species  is  known  l.y  the  names  of 
compass-plant,  pilot- weed,  and  polar-plant, from  a  reputed 
tendency  to  point  its  leaves  N.  and  S.  The  prairie  burdook 
I  S.  terebinthinaceum)  and  the  singular  cup-plant  {S.  perfo- 
ratum) belong  to  this  genus. 

Sils'bee  (Nathaniel),  b.  at  Salem,  Mass.,  in  177.;: 
became  a  distinguished  ami  successful  Bhipping-merohant 
in  thai  city;  scried  frequently  in  both  branches  .it  tin- 
Slate  Legislature;  was  a  member  of  Congress  1816-20; 
president  of  tin-  State  senate  1823-26,  and  1".  s.  Senator 
1826  35,  and  was  a  linn  supporter  of  the  administration  of 
l'r.  s.  John  Quinoy  Adams.      D.  at  Salem  July  1.  1850. 

Silt  [  Prov.  Eng.  rile," sediment  "]  is  the  line  mud  which 

is  transported  by  rivers  and  deposited  in  lakes  and  estu- 
aries. The  same  term  is  applied  to  any  sediment  which 
accumulates  in  harbors  or  nver-channels,  which,  as  they 
are  filled,  are  said  to  be  "silled  up."      J.  S.  NEWBERRY. 

Silurian  System,  the  name  given  by  Sir  Roderick 

Murchisun  to  a  scries  of  fossilifcrous  strata  which  under. 
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lie  the  Devonian  rocks  in  portions  of  England  and  Wales, 
anciently  inhabited  by  the  Silures.  This  group  is  now 
ilh  ided  into  the  Upper  and  Lower  Silurian  systems,  which 
nderlaid  by  the  Cambrian  rocks  of  Sedgwick.  The 
i;ne  0f  eparation  between  the  Cambrian  and  the  Silurian 
ig  „„,  flefinitelj  settled,  sumo  geologists  referring  all  the 
oldesl  unchanged  fossiliferous  rock  to  the  Silurian,  while 
and  the  larger  party,  include  in  the  Cambrian  all 
the  rocks  which  contain  the  "primordial  fauna"  of  Bar- 
ran:!.?.  I"  the  l'.  S.  the  base  of  the  Silurian  system  is  the 
Pots  lam  sandstone,  the  Trenton  limestone  series  being  the 
central  mass,  the  Hudson  River  group  the  summit.  The 
I  pper  Silurian  series  is  formed  by  the  Medina  sandstone 
at  the  base,  the  Clinton  and  Niagara  limestones  in  the 
e,  and  the  Uelderberg  group  at  the  top.  (See  Geol- 
OST.)  J-  S.  Newberry. 

Silu'ridoe  [from  Silunm,  theLatin  name  of  theEuropean 
catfish"),  an  extensive  family  of  fishes  of  the  order  Nema- 
tognathi,  and  that  comprising  the  catfishes  of  Europe  and 
North  America.  The  body  is  moderately  elongated  and 
tapers  backward  from  the  shoulders;  the  skin  is  naked; 
the  head  more  or  less  depressed ;  the  operculum  developed; 
the  mouth  terminal  and  transverse ;  barbels,  especially 
maxillary,  well  developed  ;  teeth  variable  ;  branchial  aper- 
tures confluent  below,  the  membrane  being  free  at  its  pos- 
terior margin  ;  branchiostegal  rays  exposed  and  in  moderate 
or  considerable  numbers;  dorsal  fin  near  the  head  and  be- 
longing to  the  abdominal  region  (sometimes  atrophied); 
anal  fin  of  considerable  size ;  pectorals  and  ventrals  nor- 
mally developed;  the  anterior  vertebra?  are  co-ossified  and 
much  modified ;  the  inferior  pharyngeal  hones  distinct. 
As  thus  defined,  the  family  corresponds  with  the  second  and 
fourth  sub-families  of  Siluridoe  in  Dr.  Giinthcr's  arrangement 
— i.  e.  (2)  Siluridse  heteroptera,  including  his  Silurina :  and 
(4)  Siluridse  proteropteraB,  embracing  hie  Bagrina,  Prineto- 
dina,  Ariina,  and  Bagarina.  It  is  the  richest  in  number  of 
species  and  diversities  of  structure  in  tho  order.  Most  of  the 
species  are  inhabitants  of  lakes  and  rivers,  but  a  number 
of  its  representatives  are  habitual  denizens  of  the  salt 
waters.  Species  are  found  in  almost  all  temperate  and 
tropical  regions;  Europe  has  the  fewest,  only  one  species 
(Silurus  glanis)  being  found  in  the  rivers  of  Central  and 
Northern  Europe;  North  America  is  well  provided  with 
forms,  at  least  four  genera  being  represented  in  the  fresh 
waters  N.  of  Mexico — viz.  (1)  Amiunt8t  including  the  com- 
mon chubby  catfishes  of  the  Eastern  streams:  (2)  Ictalurus, 
represented  by  graceful  fork-tailed  fishes  in  the  great  lakes 
and  Western  rivers;  (3)  Huplntlehu,  and  (4)  Nulurus. 
Two  salt-water  species  also  visit  the  Eastern  coast — viz. 
J-'hn-irhthifs  marinua  and  Ariupsis  Milberti.  The  fresh- 
water species  have  the  anterior  and  posterior  nostrils  far 
apart  from  each  other,  and  barbels  are  developed  from  the 
edge  of  tho  posterior,  while  in  the  salt-water  forms  they  are 
close  together  and  destitute  of  barbels.  The  species,  so  far 
as  known,  take  care  of  their  young,  and  peculiar  provision 
is  made  for  the  protection  of  the  eggs  in  tho  mouth  of  sev- 
eral genera  found  in  tropical  waters.  Theodore  Gill. 
Silva.     See  Selva. 

Sil'ver  [Ang.-Sax.  Bi7/br],  one  of  the  precious  metals, 
has  been  known  from  remote  ages,  and  much  used  for  orna- 
ments, household  vessels,  and  for  money.  With  the  Ro- 
mans it  was  known  as  argentum,  and  among  the  alchemists 
as  hunt.  Its  chemical  symbol,  Ag,  is  derived  from  the 
Latin  name.  It  is  the  whitest  of  the  metals,  and  takes  a 
brilliant  mirror-like  polish.  In  hardness  it  is  intermediate 
between  gold  and  copper,  and  is  very  malleable  and  duc- 
tile. It  may  be  beaten  into  foil  or  leaves  0.00001  of  an 
inch  in  thickness.  A  grain  weight  of  the  metal  may  he 
drawn  out  into  a  wire  400  feet  in  length.  If  repeatedly 
heated  it  becomes  brittle.  The  specific  gravity  of  silver 
ranges  from  10.1  to  11.1,  according  to  its  condition  and 
purity.  Karsten  found  the  gravity  of  fused  silver  to  be 
10.4382;  ii.  Hose  gives  10.57  for  hammered  silver,  and 
10.92  for  precipitated  silver.  The  metal  fuses  readily  on 
charcoal  before  the  blowpipe  or  in  a  crucible  in  a  forge  or 
furnace  fire.  It  expands  forcibly  upon  cooling,  and  thus 
solid  pieces  will  float  in  molten  silver  as  ice  floats  in  water. 
It  may  be  vaporized  by  the  burning  lens  or  by  the  oxyhy- 
drogen  blowpipe  or  strong  electrical  currents.  The  vapors 
are  white.  When  pure,  the  molten  metal  absorbs  from 
twenty  to  twenty-two  times  its  bulk  of  oxygen  gas,  accord- 
ing to  various  authorities,  but  the  presence  of  a  small  per- 
centage of  copper  or  lead  greatly  diminishes  or  prevents 
this  absorption.  The  absorbed  gas  is,  however,  given  off 
at  the  moment  of  solidification,  and  with  considerable  force. 
If  the  surface  of  a  globule  or  bar  of  silver  has  cooled  while 
the  interior  is  fluid,  the  expansion  breaks  the  crust  and 
more  or  less  of  the  fused  metal  is  projected  through  the 
cracks,  and  forms  an  arborescent  growth  generally  known 
as  "  sprouting,"  and,  when  it  is  projected  with  violence,  as 


"  spitting."  This  mechanical  projection  of  a  portion  of  a 
globule  of  silver  cooling  upon  a  cupel  is  a  frequent  source 
of  loss  in  assaying.  The  absorption  of  oxygen  and  the 
subsequent  spitting  may  be  prevented  to  a  great  extent 
bv  the  use  of  charcoal  powder  upon  the  melted  metal. 
Absorption  of  oxygen  is  also  prevented  by  fusing  it  under 
a  layer  of  salt.  The  use  of  nitre  in  the  crucible  causes  a 
large  absorption  of  the  gas.  The  vapor  of  water  is  decom- 
posed by  silver  at  a  white  heat,  oxygen  being  absorbed  and 
hydrogen  liberated.  Silver  is  a  good  conductor  of  heat 
and  of  electricity.  It  is  capable  of  being  welded.  It  al- 
loys freely  with  gold,  copper,  and  several  other  metals.  It 
crystallizes  in  forms  of  the  monometric  system,  generally 
in  octahedra. 

Silver  is  abundantly  distributed  in  nature,  particularly 
among  the  metallic  minerals.  Malaguti  and  Durocher 
give  a  table  of  122  substances,  chiefly  mineral  species,  in 
which  silver  has  been  found  by  assay.  It  exists  in  sea- 
water  in  the  ratio  of  1  milligramme  to  100  kilogrammes. 
Assuming  that  there  is  1  centigramme  of  silver  per  cubic 
metro  of  water,  it  has  been  calculated  that  the  oceans  of 
the  globe  contain  not  less  than  2,000,000  tons  of  silver. 
The  metal  has  been  found  in  small  quantity  also  in  rock- 
salt  in  the  mines  of  the  department  of  the  Meurthe,  France. 
All  native  gold  contains  from  .010  to  Hi  per  cent,  of  silver, 
but  generally  from  5  to  13  per  cent.;  California  gold  aver- 
ages about  12  per  cent,  of  silver.  It  occurs  also  nearly 
pure  in  masses  and  irregular  grains,  but  it  is  not  as  gen- 
erally distributed  in  this  form  as  gold,  and  is  seldom  found 
in  placers  or  alluvial  deposits,  but  is  confined  rather  to  the 
vicinity  of  the  outcrops  of  veins,  and  is  not  water-worn 
ami  rounded  by  attrition.  It  is  usually  in  irregular,  rag- 
ged masses,  or  in  thin  sheets  coating  surfaces  of  the  vein- 
stono,  or  filiform,  as  if  drawn  out  into  wire  ;  hence  the 
name  "  wire  silver "  applied  to  such  specimens,  whether 
the  filaments  are  coarse  as  a  knitting-needle  or  as  fine  as 
hairs.  This  wire-like  form  of  silver  is  of  frequent  occur- 
rence in  the  cavities  of  veins.  The  filaments  sometimes 
reach  tho  length  of  a  foot  or  more,  but  are  generally  much 
curled  up  and  interwoven  or  matted  together,  looking  like 
bunches  of  hair  or  wool.  At  Kongsberg  in  Norway  the 
metal  has  been  found  massive  and  in  large  anil  perfect 
crystals,  which  retain  their  white  color  without  tarnishing 
in  a  remarkable  degree.  One  mass  taken  from  these  mines 
and  preserved  in  the  Royal  Museum  at  Copenhagen  weighs 
upward  of  500  pounds ;  two  other  masses  weigh,  respect- 
ively. 2:!S  and  436  pounds.  Large  amounts  of  native 
silver  have  been  obtained  in  Mexico  and  South  America. 
One  mass  in  Peru  is  said  to  have  weighed  800  pounds. 
Large  masses  have  been  reported  from  the  northern  por- 
tion of  the  Mexican  state  of  Sonora.  It  is  not  uncommon, 
though  not  in  large  masses,  in  the  upper  portions  of  the 
silver-bearing  veins  of  the  Western  States  and  Territories 
of  the  U.  S.  It  is  found  also  in  a  vein  upon  Silver  Islet 
in  Lake  Superior,  and  associated  with  the  native  copper  of 
the  Keweenaw  Point  mines.  Some  of  these  specimens  are 
remarkable  for  being  completely  joined  to  the  copper,  with- 
out any  intermingling  of  the  metals ;  one-half  of  a  mass 
may  be  silver  and  the  other  half  copper.  Jewelry  and 
ornaments  arc  frequently  made  by  local  jewellers,  one-half 
being  copper  and  the  other  half  silver,  the  line  of  union 
being  sharply  defined,  while  the  two  metals  are  perfectly 
united. 

Specimens  of  silver  when  taken  from  mines  are  usually 
tarnished  a  dull-brown  color,  or  even  black,  this  color  being 
caused  generally  by  the  presence  of  sulphurous  vapors 
either  from  the  constituents  of  the  vein  or  the  combustion 
of  powder.  Such  vapors  rapidly  tarnish  silver.  Silver 
ware  and  silver  plate,  it  is  well  known,  are  rapidly  tar- 
nished and  turned  black  by  the  gases  of  bilge-water,  and 
also  by  the  tainted  atmosphere  about  drains  and  vaults, 
and  the  sulphurous  gases  from  burning  coal.  The  pecu- 
liar whiteness  of  the  Norwegian  native  specimens  is  sup- 
posed to  be  due  to  the  presence  of  a  portion  of  mercury. 
Native  silver  is  rarely  pure.  The  cupriferous  variety  some- 
times contains  10  per  cent,  of  copper.  With  gold  the  pro- 
portions are  variable.  (See  Gold.)  The  electrum  of  Pliny 
contains  one-fifth  of  silver.  The  pale  gold  of  Transylva- 
nia contains  from  35  to  38  per  cent,  of  silver.  The  native 
alloy  in  the  great  Comstock  Lode  of  Nevada  contains 
about  43  per  cent,  of  silver,  as  shown  by  Attwood,  the  rest 
being  gold.  Native  amalgams  have  been  found  in  Chili, 
containing  from  52  to  04  per  cent,  of  silver.  The  metal  is 
also  found  combined  with  sulphur,  antimony,  arsenic,  tel- 
lurium, etc.,  and  with  chlorine,  bromine,  and  iodine,  giv- 
ing a  great  variety  of  interesting  species.  The  chief  ores 
are  the  sulphide,  containing  S6  per  cent,  of  silver  ;  the 
brittle  or  antimonial  sulphate,  with  68.fi  per  cent,  of  silver ; 
gray  silver  ore,  with  23  per  cent,  of  silver:  dark-red  silver 
ore,'  with  60  per  cent. ;  and  the  light-red  silver  ore,  with 
64  per  cent.    This  last  is  generally  known  as  "  ruby  silver," 
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from  the  brilliant  ruby-red  color  of  the  crystals  by  trans- 
mitted light.  In  the  upper  portions  of  silver-bearing 
veins,  where  air  and  moisture  have  had  access,  a  certain 
amount  of  decomposition  has  taken  place  among  the  min- 
erals, especially  if  they  consist  of  the  above-mentioned 
species,  and  new  combinations  have  been  formed,  which 
may  be  called  secondary  ores.  These  are  generally  oxides, 
chlorides,  bromides,  ami  iodides,  and  are  more  earthy  and 
highly-colored  than  those  in  the  deeper  parts  of  the  vein, 
being  intermingled  with  oxides  of  copper,  lead,  and  iron. 
They  are  also  softer  than  the  unchanged  ores  below,  and 
are  more  easy  to  work.  Such  ores  are  known  in  Mexico  as 
colorados,  especially  if  red,  and  in  Peru  as  pacos.  The 
ores  from  a  greater  depth  in  the  mine,  which  have  not  been 
acted  upon  by  the  air,  are  more  compact,  brilliant,  and 
darker  in  color,  and  are  called  ner/ros.  The  green  "  bro- 
mide ores  "  are  known  in  Zacatecas,  Mexico,  as  j,!.it>i  m  >■<!>, 
Chloride  of  silver  is  common  in  the  upper  portions  of  rich 
silver-bearing  veins,  and  usually  forms  thin  dark-colored 
crusts  or  films  upon  the  gangue.  It  is  easily  identified  by 
its  wax-like  hardness,  and  by  giving  a  globule  of  silver 
when  fused  in  the  flame  of  a  candle. 

A  large  class  of  the  metallic  minerals  contain  silver  in 
varying  proportions,  especially  galena,  which  is  rarely  free 
from  a  portion  of  silver.  The  greater  portion  of  the  silver 
produced  in  Europe  is  extracted  from  argentiferous  galena. 
The  galenas  of  England  and  of  the  Hartz  Mountains  carry 
from  .03  to  .05  per  cent.,  and  those  of  Tuscany  from  .03  to 
.07  per  cent.  The  galena  ores  of  the  U.  S.,  with  the  excep- 
tion of  those  of  the  Mississippi  Valley,  nearly  all  contain 
silver  in  larger  quantities,  the  percentage  ranging  from  .10 
to  1.85  anil  3.0,  but  the  quantity  of  these  rich  ores  is  sel- 
dom large  in  the  Eastern  States.  Sixty  ounces  to  the  ton 
of  lead  ore  is  a  very  fair  yield  in  silver.  Formerly  lead 
ores  containing  less  than  this  could  not  be  profitably  worked 
for  silver,  but  since  the  discovery  by  Mr.  Pattinson  of 
England  in  1829  of  the  process  which  bears  his  name,  lead 
which  does  not  hold  over  0.009  per  cent,  of  silver  can  be 
profitably  worked.  By  this  process  an  annual  saving  of 
over  200,000  ounces  of  silver,  formerly  thrown  away,  is 
effected,  and  the  cost  of  separating  silver  from  lead  is  greatly 
cheapened.  Lead  containing  only  three  ounces  of  silver 
to  the  ton  can  now  be  worked  with  profit. 

The  antiquity  of  silver  coinage  is  very  great.  The  most 
ancient  coins  known  were  struck  in  silver  by  Phidon,  king 
of  iEgina,  b.  c.  869.  After  the  conquest  of  Egypt  by  Cain- 
byses,  about  540  years  before  Christ,  a  great  improvement 
appears  to  have  been  made  in  the  purification  of  silver,  for 
that  which  was  produced  under  Aryandes  was  celebrated 
for  its  purity  and  fineness.  The  alloy  in  the  Greek  silver 
coinage  generally  appears  to  have  been  lead,  which  had 
not  been  removed  for  want  of  the  requisite  skill  in  refining. 
The  Athenian  currency  was  noted  for  its  purity,  and  Xen- 
ophon  mentions  the  profit  with  which  it  could  be  exported. 
Silver  currency  was  adopted  by  the  Roman  republic  about 
200  b.  c,  and  its  standard  was  as  high  as  the  Greek,  but 
it  rapidly  fell.  Under  Vespasian  the  alloy  was  one-eighth, 
under  the  Antonines  one-fourth,  under  Severus  about  one- 
half,  after  which  there  does  not  appear  to  have  been  a  fixed 
standard.  {King.)  After  the  loss  of  Spain,  from  which 
the  chief  supply  of  silver  was  drawn,  the  silver  currency 
vanished,  and  was  replaced  by  billon  denarii,  holding  only 
one-fourth  part  of  silver.  According  to  Pliny,  Antony 
alloyed  denarii  with  iron,  apparently  to  harden  the  coin. 
The  denarii  of  Justinian  and  the  Italian  Goths  weigh  about 
15  grains  troy,  and  are  the  reputed  direet  antecedents  of 
the  Anglo-Saxon  silver  penny. 

Silver  was  largely  used  by  the  Romans  for  household 
plate  and  table  decoration.  It  was  elegantly  chased  and 
embossed  by  Grecian  artists  in  the  repousse  style.  The 
wealthy  Romans  vied  with  each  other  in  possessing  the 
most  massive  dishes.  Of  such  dishes,  weighing  100  pounds 
or  more,  there  were  150  in  Rome  before  the  first  civil  war. 
Pliny  cites  the  existence  of  one  dish  weighing  500  pounds, 
with  eight  plates  to  match,  weighing  together  250  pounds. 
The  old  chased  plate  of  the  Grecian  artists  was  valued  as  a 
curiosity  in  Pliny's  time.  The  ornamentation  of  silver, 
known  as  iiiW/o-work,  originated  in  Egypt,  and  was  re- 
vived and  carried  to  great  perfection  by  the  Florentine 
silversmiths.  Cellini  gives  a  recipe  for  the  fusible  argen- 
tiferous compound  used  to  fill  the  engraved  design.  This 
art  was  applied  to  the  decoration  of  armor  as  early  as  the 
days  of  Homer.  Agamemnon's  breastplate  was  thus  in- 
laid. In  medieval  times  massive  plate was  in  great  favor, 
and  the  chief  form  of  investment  for  the  noble-born  ami 
wealthy,  its  extensive  use  for  ecclesiastical  decoration  is 
also  to  bo  noted. 

In  modern  times  solid  silver  ware  has  been  to  a  great  ex- 
tent replaced  by  nickeliferous  alloys  and  britannia  ware, 
covered  with  a  layer  of  pure  silver  by  the  galvanoplastic 
method.      Silver   may,    by  this    method,   be  deposited  to 


any  desired  thickness,  thus  giving  all  the  appearance  of 
solid  silver,  and  its  utility  for  most  purposes.  The  an- 
nual consumption  of  the  metal  for  this  purpose  alone 
is  very  large.  Silver  thus  deposited  is  pure,  but  solid 
silver  ware  and  coin  contain  a  portion  of  alloy,  generally 
copper.  In  the  U.  S.  and  in  France  the  standard  fineness 
is  one-tenth  of  alloy,  or  900  parts  of  silver  and  100  of 
copper,  the  mixture  being  denominated  .900  fine.  In 
Great  Britain  the  standard  is  higher,  being  925  of  silver 
and  75  of  copper,  or  .925  fine.  This  is  the  fineness  of 
"  sterling  silver  ware." 

The  value  of  silver  relatively  to  other  objects  obviously 
depends  upon  two  chief  conditions — the  demand  and  the 
supply.  The  variations  in  the  demand  are  sufficiently  in- 
dicated by  the  preceding  references  to  its  use  in  historic 
times.  The  supply,  as  will  be  seen  by  consulting  the  fol- 
lowing article  upon  SILVER-MINES,  is  also  variable,  and  at 
times  excessive.  The  production  of  silver  in  the  large  way, 
owing  to  its  mode  of  occurrence  and  mineralization,  is 
more  dependent  upon  the  use  of  mechanical  power  (steam 
or  water)  than  upon  the  labor  of  men.  There  may  therefore 
be  a  large  production  of  silver  in  sparsely-populated 
regions  and  within  a  short  period  of  time.  AVith  gold  the 
conditions  are  different:  the  bulk  of  the  product  is  derived 
from  placers.  It  is  so  much  more  generally  distributed  in 
the  earth  that  an  unlimited  number  of  men  may  be  en- 
gaged together  in  its  production.  No  expensive  prepara- 
tions or  chemical  operations  requiring  large  capital  and 
great  skill  are  required  to  obtain  the  metal  in  a  merchant- 
able form.  Gold  is  therefore  a  much  better  measure  of 
human  labor  than  silver. 

The  value  of  silver  relatively  to  gold  has  greatly  changed 
within  historic  times,  and  it  has  been  different  in  different 
countries.  Commerce  has  tended  to  equalize  this  difference. 
King  justly  observes  that  in  the  ancient  world  silver  was 
to  the  same  extent  the  peculiar  production  of  Europe  that 
gold  was  of  Asia.  It  follows  naturally  that  the  estimation 
of  silver  relatively  to  gold  was  higher  in  Asia  than  in  Eu- 
rope— a  condition  prevailing  until  within  a  recent  period. 
Sir  Isaac  Newton  in  1717  showed  that  the  ratio  in  weight 
of  equal  values  of  the  two  metals,  silver  and  gold,  in  China 
and  Japan  was  as  9  :  1,  while  it  was  as  15  :  1  in  Europe. 
Perhaps  the  earliest  recorded  ratio  is  found  inscribed  at 
Karnak,  the  tribute-lists  of  Thutmosis  (1000  b.  c.)  giving 
13.33  :  1.  The  same  ratio  is  shown  by  cuneiform  inscrip- 
tions on  plates  found  in  the  foundations  of  Khorsabad  and 
on  ancient  Persian  coins.  It  was  reported  by  Xenophun 
(400  b.  c.)  as  the  ratio  in  Asia.  Toward  the  Christian  era 
gold  fell  in  value  relatively  to  silver.  As  early  as  about 
189  b.  c.  the  Romans  coincided  with  the  Greeks  in  estimat- 
ing the  value  of  gold  compared  with  silver  as  10  :  1.  Upon 
Caesar's  return  to  Rome  gold  became  so  abundant  that  the 
ratio  for  a  time  was  as  7|:  1.  A  century  later  the  ratio 
was  as  12£  :  1,  where  it  remained  for  150  years  or  more. 
When  guineas  were  first  coined  in  1003,  the  value  of  fine 
gold  compared  with  that  of  fine  silver  was  rated  in  the 
English  mint  at  about  14. :  1.  In  1805  the  ratio  was  nearly 
as  15  :  1,  and  in  other  countries  gold  was  rated  higher.  In 
the  Middle  Ages  the  ratio  varied  from  9  :  1  to  12. S  :  I.  At 
the  date  of  tho  discovery  of  America  the  ratio  was  about 
1 1.30  :  1,  since  which,  up  to  the  discovery  of  gold  in  Cali- 
fornia and  Australia,  it  gradually  rose  to  15.83:1  in  the 
year  1850.  In  1874  the  ratio  became  10.15  :  1.  The  extra- 
ordinary production  of  silver  from  the  mines  of  the  Corn- 
stock  Lode,  Nov.,  together  with  the  demonetization  of  sil- 
ver in  Germany,  has  had  a  great  effect  upon  the  price  of 
silver  in  the  market.  In  Jan.,  1S75,  wlien  an  act  was 
passed  by  Congress  providing  for  the  resumption  of  specie 
payments  in  Jan.,  1879,  the  price  of  fine  silver  in  London 
averaged  about  57  pence  per  ounce.  In  Mar.,  1876,  the 
price  had  fallen  to  52|  pence  per  ounce.  During  the  year 
nearly  $13,000,000  in  silver  was  purchased  by  the  U.  S. 
mint  at  an  average  of  1 1 1.4  cents  per  ounce,  the  equivalent 
nearly  of  561  pence  per  ounce  in  London.  The  fineness  of 
standard  silver  coin,  to  which  all  London  quotations  are 
referred,  is  4J$.  The  penny  sterling  is  valued  at  2.0277$ 
cents  of  the  U.  S.  gold  standard,  the  pound  sterling  being 
rated  at  $4.86656  in  I  .  S.  gold  dollars.  To  obtain  the 
value  in  U.  S.  (gold)  money  of  a  given  weight  of  silver, 
say  25  grammes  of  ^ths  fineness,  the  price  in  pence  of 
the  ounce  of  the  British  standard  should  be  multiplied  by 
1.585778,  or  it  may  be  obtained  by  dividing  the  prioe  in 
pence  by  0.0300052.  For  example,  the  quotations  in  Lon- 
don in  tho  early  part  of  tho  year  1870  vary  from  52J  to 
531  pence  per  ounce,  British  standard.  The  value  of  25 
grammes  OX  silver  fifths  fine  therefore  varies  from  52J  x 
1.585778  to  53}  X  1.58577S  cents  U.  S.  gold  ;  that  is,  from 
83.2545  rents  to  S4.S403  eents.  W.  P.  Blake. 

Silver  City,  p. -v.,  cap.  of  Owhyhee  eo.,  Id.,  centre  of 
rich  silver-mines,  has  several  quartz-mills,  and  1  news- 
paper with  daily  and  weekly  editions.      P.  599. 
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Silver  City,  p. -v.,  Lyon  oo.,  Nov.,  in  the  vicinity  of 
pro  luotii  e  gold  and  Bib  er  mines,  has  a  number  of  quartz- 
mille  and  i  aei  spaper,     P.  879. 

Silver  Compounds9  Chemistry  of.  Silver  forms 
a  number  of  compounds  of  more  or  less  practical  importance 
and  scientific  and  technical  interest.  We  may  class  them, 
for  convenience  and  conciseness,  into  halogen-,  oxygen-,  and 
amphim  it-compounds, 

,  I  i  Halogen- Compounds  of  Silver. — Chloride  of  silvi  r  is 
an  important  Bubstance,  which  is  found  native  as  a  very 
valuable  silver  ore  called  horn-silver^  herargyrite  (or  cerar- 
.  as  Dana  prefers  to  spell  it).  The  latter  name  is 
from  «epa9,  "  horn,"  and  dpyt-pos.  "  silver."  This  ore  is  very 
readily  recognizable  by  those  who  know  its  chemical  and 
physical  characters.  It  is  usually  translucent,  sometimes 
transparent  and  colorless,  of  the  softness  of  talc,  sectile 
like  wax  and  similar  in  lustre,  and  of  very  great  density, 
the  latter  ranging  from  5.11)  to  5.687  at  zero  centigrade, 
there  being  four  allotropic  modifications  of  differing  den- 
sities. If  occurring  in  particles  too  small  to  he  certainly 
recognizable  by  these  characters,  the  following  method  is 
valuable:  A  piece  of  sheet  zinc  is  scraped  bright,  the  min- 
eral in  coarse  powder  spread  over  it  and  moistened  with 
water.  The  particles  of  silver  chloride  will  soon  be  reduced 
to  metallic  silver,  and  on  rubbing  the  powder  between  two 
pieces  of  glass,  or  with  a  knife-blade,  the  white  lustre  of 
the  metal  will  become  distinguishable.  When  crystalline, 
it  is  found  to  belong  to  the  regular  system.  It  contains 
75.3  per  cent,  of  silver,  the  rest  being  chlorine,  and  has  the 
formula  AgCl.  It  is  totally  insoluble  in  all  acids,  but  solu- 
ble in  ammonia,  from  which  it  is  again  thrown  by  an  arid 
as  a  curd-like  precipitate.  This  may  also  serve  as  a  ready 
mode  of  detecting  it  in  ores.  The  absolute  insolubility  of 
silver-chloride  causes  its  production,  by  adding  a  solution 
of  a  chloride, to  be  an  excessively  delicate  test  of  the  pres- 
ence of  silver  in  a  solution.  Gay-Lussac's  volumetric 
method  of  silver-assay,  in  use  in  all  our  mints,  depend-  on 
the  use  of  a  standard  solution  of  common  salt  to  precipi- 
tate the  silver  as  chloride.  Silver-chloride  melts  at  about 
500°  F.  to  a  clear  liquid.  On  exposure  to  light  and  mois- 
ture it  undergoes  a  change  the  nature  of  which  is  not  yet  well 
settled,  but  most  probably  to  be  attributed  to  the  formation 
of  a  hemichloride  of  silver  (AggCl).  A  darkening  of  color 
occurs,  and,  according  to  Karsten,  an  increase  of  density 
to  5.567.  When  any  organic  matter  is  present,  as  when 
the  chloride  is  applied  to  paper,  this  action  of  light  is  far 
more  powerful.  Photographic  methods  are  chiefly  founded 
upon  these  kinds  of  changes  of  the  halogen-compounds  of 
silver  by  light,  the  dark  compound  formed  under  the  in- 
fluence of  the  light,  being  insoluble  in  hyposulphite  of  soda 
and  other  fixing  agents,  while  the  unchanged  chloride, 
iodide,  or  bromide  of  silver  remains  soluble,  and  is  there- 
fore easily  removed  from  the  paper,  leaving  the  picture, 
composed  of  the  changed  dark-colored  compound,  attached 
thereto.  "Bromide  of  silver  (AgBr)  constitutes  the  mineral 
bromyrite  or  bromargyrite,  which  is  regular  in  crystalliza- 
tion, yellow  or  amber  colored  when  pure,  much  harder  than 
the  chloride,  ranging  in  this  respect  between  gypsum  and 
ealcite,  sectile,  and  heavier  than  the  chloride,  when  pure 
weighing  at  zero  from  5.892  (native,  Berthier)  up  to  6.525 
(precipitated,  Schroder),  there  being,  as  with  the  chloride, 
four  allotropes  within  this  range.  Bromide  of  silver  con- 
tains 57.4  per  cent,  of  the  metal.  It  is  found  as  an  ore 
in  .Mexican  and  Chilian  localities,  and  at  Huelgoatin  Brit- 
tany. At  some  of  the  Chilian  mines,  as  in  Chanareillo  and 
in  Copiapo,  another  silver  mineral  is  much  more  abundant 
than  either  the  chloride  or  bromide,  which  is  a  combina- 
tion of  the  two  in  varying  proportions,  called  emboli te. 
Iodide  of  silver  (Agl)  forms  the  mineral  iodyrite,  found  in 
Mexico,  Chili.  Spain,  and  Arizona.  It  is  sulphur-yellow 
in  color  when  pure,  very  soft,  sectile,  witli  densities  rang- 
ing from  5.071  (native,  Karsten)  to  5.791  (precipitated.  De- 
ville),  comprising  six  allotropes.  It  contains  46  percent, 
of  silver,  and  is  hexagonal  in  crystallization.  Both  bro- 
mide and  in, lid,-  of  silver,  when  precipitated,  are  much 
more  sensitive  to  light  than  the  chloride,  and  are  hence 
used  in  photography,  in  most  cases,  instead  thereof.  They 
are  much  Less  Boluble  in  ammonia  than  the  chloride,  but 
are  reducible  by  zinc  to  metallic  silver  when  moist,  just 
like  the  latter.  Fluoride  of  Silver. — This  differs  from  the 
Other  halogen  silver-compounds  in  being  soluble  in  water. 
It  forms  hydrated  crystals,  obtained  by  dissolving  the  oxide 
of  silver  in  hydrofluoric  acid  and  crystallizing.  Cyanide 
of  silver  belongs  properly  among  its*  halogen-compounds. 
It  i-  obtained  by  precipitating  a  silver-solution  bvevanide 
of  potassium,  and  much  resembles  the  chloride,  but  is  not 
blackened  by  li,'ht.  and  is  soluble  in  hot  nitric  acid.  When 
I  it  is  decomposed,  leaving  metallic  silver. 
(2)  Oxygen-Compounds  of  Silver. — Oxides  of  silver  are 
three  in  number — argentous  oxide  (Ag*0),  argentic  oxxdi 
(AgjO),  and  the  peroxide  (Ag202).     The  first  has  not  ac- 


quired much  importance.  Ag20  is  the  base  of  the  common 
silver-salts.  It  is  a  brown  or  black  substance,  of  density 
7.249  (Boullay)  and  8.286  (Karsten),  indicating  at  least  two 
allotropes,  slightly  soluble  in  water,  according  to  Bineau 
(3000  parts),  to  a  solution  of  alkaline  reaction  and  metal- 
lic taste.  Heat  readily  dissociates  it  into  oxygen  and  me- 
tallic silver,  some  oxygen  being  given  off  even  at  212°  P. 
Its  unstable  character  is  shown  by  its  exploding  when 
rubbed  together,  even  very  gently,  with  many  substances, 
such  as  red  phosphorus,  precipitated  sulphur,  selenium, 
some  metallic  sulphides,  and  tannic  acid.  Some  organic 
liquids,  as  creosote,  are  set  on  fire  by  dry  argentic  oxide. 
Notwithstanding  its  instability,  it  is  a  very  powerful  base, 
neutralizing  acids  completely.  On  contact  with  ammonia 
it  forms  Berthollet's  fulminating  silver,  the  nature  of  which 
is  not  yet  well  understood.  Ag202  may  be  obtained  in 
crystals  by  electrolysis  of  a  concentrated  solution  of  ni- 
trate of  silver,  forming  on  the  anode,  while  metallic  silver 
forms  on  the  cathode.  It  is  a  curiously  unstable  substance, 
one  of  its  most  remarkable  properties  being  that  of  react- 
ing with  peroxide  of  hydrogen  (see  Hydrogen,  Peroxide 
of),  so  that  water  and  metallic  silver  are  formed,  with  evo- 
lution of  oxygen  gas.  The  oxygen-salts  of  argentic  oxide, 
of  much  practical  interest,  are  only  two  in  number — the 
nitrate  and  the  sulphate.  Nitrate  nf  silver,  known  also  by 
its  ancient  name  of  lunar  caustic  (see  Caustic),  is  the  most 
interesting  compound.  This  very  beautiful  salt  is  an  ar- 
ticle of  enormous  manufacture,  owing  to  its  important  ap- 
plications in  medicine  and  in  the  arts  of  photography  and 
electro-plating.  It  crystallizes  very  easily,  and  is  largely 
introduced  into  commerce  in  crystalline  form,  though  the 
lunar  caustic  for  medicinal  use  is  generally  fused  and  cast 
into  sticks  or  pencils.  The  crystals  are  anhydrous,  of  com- 
position AggO.NsOs,  and  soluble  in  their  own  weight  of 
cold  water.  (See  Nitrates.)  Sulphate  of  Silver, — This  salt 
is  also  anhydrous,  of  quite  difficult  solubility  in  cold  water, 
requiring  87  times  its  weight. 

(3)  Amphigen- Compounds  of  Silver. — These  comprise  the 
sulphide,  selenide,  and  telluride,  of  which  the  sulphide  only 
is  of  practical  importance.  Sulphidt  of  silver  (AggS),  in 
pure  state,  constitutes  the  mineral  species  argent  tie  or  sil- 
ver-glance. This  is  a  lead-gray  mineral,  which  has  a  reg- 
ular crystallization,  but  is  often  crypto-crystalline  or  amor- 
phous. It  varies  in  density  from  7.02  to  7.365,  and  there 
is  doubtless  a  series  of  allotropic  modifications.  The  hard- 
ness is  about  that  of  gypsum,  and  one  of  its  most  charac- 
teristic properties  is  a  high  degree  of  sectility,  the  mineral 
often  cutting  almost  like  metallic  lead.  It  contains,  when 
pure,  no  less  than  87  per  cent,  of  silver,  being,  in  fact,  the 
richest  of  all  silver  ores.  It  is  common  among  the  ores  of 
the  celebrated  Comstock  Lode,  as  well  as  in  many  other 
American  localities.  Sulphide  of  silver  forms,  in  combina- 
tion with  other  metallic  sulphides,  a  large  number  and  va- 
riety of  argentiferous  minerals  and  ores.  With  sulphide  of 
arsenic  it  forms  the  mineral  jyvoustitr  (3Ag2S.As2S3),  con- 
taining 65.4  per  cent,  of  silver.  This  is  a  magnificent  car- 
mine-red colored  mineral,  of  adamantine  lustre  when  crys- 
tallized, the  crystals  being  rhombohedral.  Pyrargyrite 
(3Ag2S.Sb2Ss),  containing  bQ.S  percent,  of  silver,  is  also  a 
splendid  red  rhombohedral  mineral,  of  a  darker  shade  of 
color  than  proustite,  hence  sometimes  called  '*  dark-red  sil- 
ver ore."  "Ruby  silver  ore"  is  also  a  name  applied  to 
both  the  arsenical  and  the  antimonial  species.  Proust  first 
showed  the  true  difference  between  them,  as  implied  in  the 
above  formula\  in  1804.  Proustite  is  abundant  in  Mex- 
ican. Peruvian,  and  Chilian  mines,  but  rare  in  the  Com- 
stock Lode  and  most  North  American  silver-districts.  It 
was  found,  however,  very  tine  and  in  immense  masses,  with 
pyrargyrite,  in  the  Poorman  Lode  in  Idaho.  Stephnnite 
(5Ag<>S.SboS3),  containing  6S.5  per  cent,  of  silver,  is  an 
iron -black  ore,  right-rhombic  in  crystallization,  found 
sparingly  in  the  Comstock  Lode  and  in  many  other 
North  American  regions.  It  is  sometimes  called  "  brittle 
silver  ore."  Stromeyerite,  Sternberg  iff,  jiolyhasite,  and 
fr<  ieslebenite  are  other  double  sulphides  of  silver,  for 
which  reference  may  be  made  to  Dana's  System  of  Min- 
eralogy. Selenide  <•/  silver  (see  Selexides)  ;  Tclhtride  of 
silver  i  see  Tellithides).  Henry  Witrtz. 

Silver  Compounds,  Medicinal  Uses  of.  Argentic 
oxide  and  nitrate  are  the  only  compounds  of  silver  used  in 
medicine.  Argentic  nitrate  is  locally  irritant  and  astrin- 
gent, and,  applied  in  the  solid  state  or  concentrated  solu- 
tion, is  also  superficially  caustic,  producing  upon  a  mucous 
membrane  or  raw  surface  a  white  eschar  of  albuminate  of 
silver.  It  is  extensively  used  in  surgery  as  a  caustic  and 
as  a  means  of  promoting  absorption,  as  of  exuberant  granu- 
lations ;  of  inducing  healthy  action  on  the  part  of  indolent 
or  morbidly-disposed  ulcers  or  sores ;  and  of  controlling  or 
aborting  catarrhs  of  mucous  membranes.  The  oxide,  from 
its  insolubility,  is  quite  devoid  of  the  above  properties. 
Internally,  in  large  dose  or  concentrated  form,  silver  nitrate 
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is  an  irritant  poison,  but  in  medicinal  dose  both  the  nitrate 
and  oxide  may  improve  the  tune  of  the  stomach  and  allay 
the  nausea  and  pain  attending  organic  diseases  of  the,  same. 
In  case  of  acute  poisoning  by  silver  nitrate,  the  antidote  is 
common  salt,  which  immediately  forms  the  insoluble  chloride 
of  the  metal.  Slowly  introduced  into  the  system,  silver 
affects  the  nervous  system,  and  if  too  long  continued  will 
eause  an  indelible  bluish-black  discoloration  of  the  skin 
and  mucous  membranes,  and  may  further  induce  a  general 
poisoning  of  the  blood  and  tissues.  Silver  compounds  are 
used  internally  tor  their  local  effects  in  gastric  and  intestinal 
affections,  ami  were  at  one  time  vaunted  as  powerful  rem- 
edies in  epilepsy  and  other  spasmodic  nervous  disorders, 
but  other  drugs  have  almost  wholly  superseded  them  in  the 
latter  employment.  Edward  Curtis. 

Silver  Creek,  tp.,  Stephenson  co.,  111.     P.  1309. 

Silver  Creek,  tp.,  Clarke  co.,  Ind.     P.  1116. 

Silver  Creek,  tp.,  Mills  co.,  la.     P.  1019. 

Silver  Creek,  tp.,  Pottawattamie  co.,  la.     P.  231. 

Silver  Creek,  tp.,  Cass  co.,  Mich.     P.  30S4. 

Silver  Creek,  p. -v.  and  tp., Wright  co.,  Minn.  P.  285. 

Silver  Creek,  tp.,  Randolph  co.,  Mo.     P.  1831. 

Silver  Creek,  tp.,  Burt  co.,  Neb.     P.  271. 

Silver  Creek,  p. -v.,  Hanover  tp.,  Chautauqua  co.,  N.  Y., 
on  Lake  Erie  and  on  Lake  Shore  and  Michigan  Southern 
K.  It.,  has  t!  churches  and  several  manufactories.     P.  666. 

Silver  Creek,  tp.,  Burke  co.,  N.  C.     P.  1314. 

Silver  Creek,  tp.,  Greene  oo.,  0.     P.  1701. 

Silvered  Glass.    See  Speculum,  by  H.  Draper,  M.  D. 

Silver  Hill,  tp.,  Davidson  co.,  N.  C.     P.  975. 

Silvering.     See  Mirrors,  by  Prop.  C.  F.  Chandler. 

Silver  Lake,  tp.,  Arkansas  co.,  Ark.     P.  702. 

Silver  Lake,  p. -v.  and  tp.,  Worth  co.,  la.     P.  354. 

Silver  Lake,  p.-v.  and  tp.,  Shawnee  co.,  Kan.,  on  Kan- 
sas River  and  Kansas  Pacific  R.  R.     P.  159;  of  tp.  1416. 

Silver  Lake,  tp.,  Martin  co.,  Minn.     P.  487. 

Silver  Lake,  p.-v.  and  <p.,  Susquehanna  co.,  Pa.  P. 
1079. 

Silver-Mines.     Pee  Appendix. 

Silver  Mountain,  p.-v.,  Alpine  co.,  Cal.,  in  a  rich 
mining-district  of  the  Sierra  Nevada. 

Silver-Plating.     See  Electro-Plating. 

Silver  Run,  tp.,  Russell  co.,  Ala.     P.  4305. 

Silverside,  or  Silver  Fish.     See  Athebine. 

Silver  Spring,  tp.,  Cumberland  co.,  Pa.     P.  2259. 

Silver  Slick,  in  the  English  court,  n  title  borne  by  the 
lieutenant  and  the  standard-bearer  of  the  corps  of  gentle- 
men-at-arma ;  also  by  the  field  officer  commanding  any  of 
the  guard  regiments.      (See  GOLD  STH  K.) 

Sil'verton,  p.-v.,  cap.  of  San  Juan  co.,  Col. 

Silver  ton,  tp.,  Barnwell  co.,  B.  C.     P.  1513. 

Silver- Work.     See  Repousse,  in  Appendix. 

Sil'veyville,  v.  and  tp.,  Solano  00.,  Cal.  P.  of  v.  279 : 
of  tp.  1583. 

Simaruba.     See  Quassia  and  Siharubacejs. 

Sim  aril  ba'cese  [name  from  Simaruba,  the  typical 
genus],  a  small  natural  order  of  exogenous  polypetalous 
plants,  all  trees  or  shrubs,  and  mainly  tropical  OT  sub- 
tropical, distinguished  from  the  rutaceous  order  pi  inci  pally 
liv  the  dotless  leaves,  remarkable  fur  the  potent  bitterness 
of  all  the  parts,  especially  of  the  wood.  This  property  is 
best  represented  by  QUASSIA  (which  seel,  or  bitter  wood, 
which  is  derived  from  two  or  throe  treea  of  this  family.  To 
it  belongs  the  ailanthu8,a  hardy  shade  tree.    Asa  Cray. 

Simbirsk',  government  of  European  Russia,  on  the 
Volga,  S.  of  Kazan,  ES.  of  Nizhnee-Novgorod,  comprises 
an  area  of  18,778  sq.  m.,  with  1,205,881  inhabitants,  of 
whom  76,500  are  Mohammedans  and  2000  pagans.  The 
surface  is  level  and  the  soil  fertile.  Agriculture,  breeding 
of  cattle  and  horses,  fisheries,  and  manufactures  of  coarse 

woollen  and  linen  fa  lines  are  the  principal  branches  of  in- 
dustry. Kve,  wheat,  buckwheat,  hemp,  flax,  and  tobacco 
are  the  eoiniuiiii  crops. 

Simbirsk,  town  of  European  Russia,  oapital  of  the 
government  of  Simbirsk,  on  the  Volga,  in  tat.  54°  13'  N., 
manufactures  leather,  soap,  and  candles,  and  has  an  im 
portant  annual  fair,  held  in  February.  In  1851  it  had 
'■*•■>,  17  1  inhabitants,  but  in  186  I  and  1865  it  was  almost  de- 
stroyed by  fires.     P.  24,607. 

SimVoe,  county  of  Ontario,  Canada,  bounded  on  the 
V  W.  \i\  tjeorgian  Bay,  Lake  Huron, and  on  the  K. partly 
by  LakeSimooe ;  traversed  bj  the  Northern  Railway.  Much 
of  the  soil  is  fertile.  The  lumbering  and  shipping  inter- 
ests are  important.     Cap.  Barrie.     P.  57,389. 


Simcoe,  p.-v.,  cap.  of  Norfolk  co.,  Ont.,  Canada,  on 
the  river  Lynn.  8  miles  W.  of  Port  Dover.  It  has  a  tine 
court-house  and  jail,  '1  weekly  newspapers,  and  some  man- 
ufacturing interests,  and  is  in  a  fertile  region.     I*.  1856. 

Simcoe,  a  lake  of  Ontario,  Can.,  situated  between  Lake 
Ontario  and  Georgian  Bay,  30  miles  long  and  IS  miles 
wide,  and  about  170  feet  above  Lake  Huron,  into  which  it 
discharges  itself  through  Lake  Gougichin,  the  Severn,  and 
Georgian  Bay.  The  banks  arc  generally  clothed  to  the 
water's  edge  with  wood,  line  white-fish  are  taken  in  its 
waters,  and  it  contains  many  islands,  one  of  which,  Snake 
Island,  is  inhabited  by  Indians. 

Simcoe  (John  Graves),  b.  near  Exeter,  England. 
Feb.  25,  1752;  served  in  the  war  of  the  American  Revolu- 
tion; l-aised  and  commanded  the  battalion  of  loyalists  or 
Tories  known  as  the  "Queen's  Hangers,"  with  which  he 
rendered  effective  service  in  the  Southern  campaigns  with 
the  rank  of  lieutenant-colonel;  was  with  Oornwallis  at 
Yorktown  :  wrote  and  jointed  for  private  distribution  a 
History  of  the  Operations  of  a  Partisan  Corps  called  the 
Queen'*  Rangers  (Exeter,  4to,  1787;  reprinted  with  a  me- 
moir of  the  author  at  New  York,  1844);  was  governor  of 
Upper  Canada  1791-94,  where  he  was  accused  of  pro- 
moting Indian  hostilities  against  the  FJ.  S.  in  the  North- 
western Territory;  was  governor  of  St.  Domingo  under 
the  brief  English  domination  1796-97,  and  became  lieu- 
tenant-general 1798.  D.  atTorbay,  England,  Oct.  26,  1806. 
A  lake  of  considerable  size  in  Ontario,  Canada,  bears  his 
name. 

Sim'eon,  the  second  son  of  Jacob  and  Leah.  The 
tribe  of  Simeon  numbered  59,3(10  at  the  Exodus,  but  only 
22,200  at  the  entrance  into  Canaan.  Its  territory  was 
scattered,  comprising  districts  wholly  within  the  territory 
of  the  tribe  of  Judah,  and  tracts  in  Mount  Seir  and  Gedor. 
The  tribe  sank  into  obscurity. 

Simeon  (Charles),  b.  at  Reading.  England,  Sept.  24, 
1759;  educated  at  Eton  and  at  King's  College,  Cambridge, 
where  he  obtained  a  scholarship  1779  and  a  fellowship 
1782;  took  holy  orders  in  the  latter  year;  was  appointed 
vicar  of  Trinity  church,  Cambridge,  Jan.,  1783,  a  post 
which  he  retained  through  life;  became  distinguished  as  a 
leader  of  the  Evangelical  party  in  the  Church  of  England, 
and  exerted  a  great  influence  in  the  training  of  candidates 
for  the  ministry  at  Cambridge,  meeting  with  great  oppo- 
sition, and  even  ostracism,  from  the  "  High  Church  "  party, 
and  enjoying  the  sympathy  and  respect  of  the  great  body 
of  dissenters,  though  he  never  abandoned  any  of  the  dis- 
tinctive doctrines  or  practices  of  the  Church  of  England. 
He  was  active  in  the  promotion  of  missionary  enterprise, 
and  organized  a  successful  scheme  for  the  purchase  of 
"advowsuns"  or  presentations  to  benefices  in  the  Church 
of  England,  in  order  to  secure  their  being  conferred  upon 
"evangelical"  preachers,  the  fund  established  by  him  still 
having  control  of  some  sixty  livings.  After  a  ministry  of 
fifty-four  years,  having  long  been  senior  fellow  of  his  col- 
lege, bed.  at  Cambridge  Nov.  13,  1836.  His  Works  were 
edited  by  Rev.  T.  H.  Home  in  21  vols.  (1832-33),  the  best 
known  being  several  scries  of  "skeleton  sermons."  His 
Life  was  written  by  Rev.  William  Cams  (  1846). 

Sim'eon  Styli'tes,  b.  at  Sesan  in  the  northern  part 
of  Syria  about  390;  grew  up  in  solitude  as  a  shepherd  in  the 
mountains  of  Amanus,  but  received  so  overwhelming  an 
impression  when,  in  his  thirteenth  year,  he  for  the  first 
time  attended  divine  service  in  a  Christian  church,  that  he 
left  his  herds  and  entered  a  monastery  at  Teh-da.  w  here  lie 
distinguished  himself  by  tho  severity  of  his  ascetic  prac- 
tices. Finding  the  rules  of  the  monastery  too  lenient,  he 
afterward  removed  to  Telanissa,  in  the  vicinity  of  Antioch, 
where  he  built  a  hut  and  determined  to  live  as  an  ancho- 
rite. But  soon  his  fame  for  holiness  attracted  swarms  of 
visitors,  and  in  order  to  escape  their  intrusion  he  placed 

himself  on  the  top  of  a  column,  where   lie   spent    hi-    d:iv- 

and  nights,  always  standing,  never  resting, exposed  t<>  the 
severities  of  the  climate,,  nourished  by  what  was  brought 
to  him,  and  occupied  in  religious  exercises.  The  first  col- 
umn he  Occupied  was    only  ten    feet    high,  but  the    last  was 

sixty  feet,  with  a  platform  Pout  feet  in  diameter,  and  here 
he  is  said  t<>  have  lived  for  about  thirty  years,  lie  I. 
Sept.  2.  459,  and  was  buried  in  Antioch;  ami  his  example, 
which  gained  for  him  much  admiration  and  even  power 
during  hi-  lifetime,  found  many  imitators  after  his  death. 
The    BO  oalled    pillar-saints,    air- martyrs,    or    si  vlites    were 

numerous  in   the  Easten intries,  and  did  not  wholly 

disappear     until     the    twelfth    century.       Wulfailich,   Dear 

Treves,  on  the  Moselle,  in  Rhenish  Prussia,  about  550, 
was  the  only  Btylite  in  the  West.  Simeon's  biography 
was  written  by  his  disciple  Antonius,  contained  in  the  first 
volume  of  Acta  Sanctorum,  and  by  a.  contempora ry  ad- 
mirer, Cosmos,  presbyter  of  Thanir  in  Coelesyria,  contained 
in  Assoman's  Acta  Marty  rum,     lie  is  also  mentioned  with 
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much  praise  bv  Thoodoret  in  his  history  of  the  Christian 
Church,  translated  into  English  in  Bonn's  Ecclesiastical 
Library. 

Simferopol*  town  of  European  Russia,  in  the  Cri- 
mea, capital  of  the  government  of  Taurida,  is  beautifully 
situated!  on  the  Salghir,  in  a  picturesque  valley  surrounded 
with  gardens  and  orchards.  It  consists  of  a  modern  part, 
built  bv  the  Russians,  and  the  old  Tartar  town,  with  its 
mosques,  Tartar  schools,  and  bazaars.     P.  17,797. 

Simi'idie  [from  Simia,  the  old  Latin  name  of  the  ape, 
and  the  family  termination  -ids],  a  family  of  mammals  of 
the  order  Primates  and  sub-order  Anthropoidea,  containing 
the  mammals  most  closely  related  to  man.  The  family 
name  has  been  variously  employed,  even  by  recent  writers, 
most  extending  it  to  include  all  the  apes  and  monkeys  of 
the  Old  World,  and  others  (e.g.  Huxley,  Gill)  restricting 
it  to  the  large  apes.  In  its  widest  sense  the  family  is  dis- 
tinguished by  the  following  characters,  in  which  it  con- 
trasts on  the  "one  hand  with  man  (family  Hominidfls),  and 
on  the  other  with  the  monkeys  of  the  New  World.  Tho 
species  resemble  man  in  general  form  and  in  the  freedom 
of  the  limbs  from  the  abdominal  integument;  the  fore 
limbs  are,  however,  employed  more  or  less  in  progression 
throughout  life,  and  the  body  is  generally  carried  prone, 
and  is  only  exceptionally  erect;  the  skin  is  protected  by  a 
well-developed  and  dense  coat  of  hair;  tho  feet  have  tho 
pollex  or  great  toe  more  or  less  abbreviated,  but  thickened 
and  thumb-like,  and  opposable  to  the  others;  the  teeth  do 
not  form  an  uninterrupted  series,  but,  on  account  of  tho 
considerable  development  and  projection  of  the  canines, 
there  is  a  diostema  or  interval  between  the  canines  and  the 
incisors  in  tho  upper  jaw,  and  between  the  canines  and 
premolars  in  tho  lower;  tho  molar  series,  as  in  man,  has 
five  teeth  in  each  jaw  on  each  side — viz.  two  premolars  and 
three  true  molars;  the  nose  has  a  thin  and  narrow  median 
septum,  and  the  nostrils  are  correspondingly  approximated  ; 
a  bony  external  auditory  meatus  is  developed,  and  at  its 
bottom  is  the  mem  bran  a  tympani.  Such  arc  the  diagnostic 
characters  of  the  group  ;  with  these  arc  associated  other 
minor  and  less  universal  characters,  and  certain  negative 
ones  contrasting  with  some  exemplified  in  the  New-World 
monkeys.  Thus,  the  tail,  although  often  long,  is  never 
prehensile;  callosities  are  frequently  developed  on  the  but- 
tocks: check-pouches  also  exist  in  many  forms.  In  other 
respects — in  their  skeleton,  their  nervous  system,  and  espe- 
cially the  brain,  the  muscles,  the  digestive  system,  and  the 
generative  system — there  is  an  essential  agreement  between 
man  and  tho  Simiida\  the  differences  being  only  those  of 
degree,  and  of  the  same  kind  as  exist  between  the  different 
members  of  the  family  itself.  Within  the  limits  above  ad- 
mitted there  are  two  paramount  grades  of  organization,  the 
differences  between  these  indicating  the  degrees  of  their 
relationship  to  man.  To  these  two  grades  have  been  at- 
tributed family  value  by  some  writers. 

The  Simiida)  proper,  or  large  apes,  are  distinguished  by 
a  form  considerably  like  that  of  man,  but  the  anterior  limbs 
are  very  elongate  and  tho  posterior  relatively  short;  the 
spinal  column  has  a  slight  sigmoid  curve;  the  lumbar  as 
well  as  dorsal  neural  spines  are  directed  more  or  less  back- 
ward ;  the  sacrum  is  large  and  solid,  composed  of  four  or 
five  vertebrae,  and  tapers  gradually  backward ;  they  are  as 
entirely  destitute  of  a  tail  as  is  man  himself;  the  sternum 
is  broad  and  short.  By  all  these  characters  the  species  are 
approximated  to  man.  To  this  group  belong  two  types — ■ 
one  containing  large,  robust  species — i.e.  the  chimpanzee, 
gorilla,  and  orang-outang,  constituting  the  sub-family 
Simiinm-:  (which  see) — and  the  other  comparatively  small, 
slender  species — i.  e.  the  gibbons,  or  sub-family  II  ylobatin m 
(which  see). 

The  CercDpithecidse  or  Cynopithecidse — i.  e.  ordinary  or 
tailed  monkeys — are  characterized  by  the  more  quadru- 
pedal form;  tho  anterior  limbs  are  generally  shorter  than 
the  posterior ;  the  spinal  column  has  typically  a  simple  and 
not  sigmoid  curvature;  the  neural  spines  of  the  lumbar  as 
well  as  last  dorsal  vertebrae  are  inclined  forward  ;  the  sa- 
crum is  moderate,  composed  generally  of  three  vertebras, 
and  docs  not  taper  gradually  backward;  a  tail  is  more  or 
less  developed,  although  sometimes  reduced  to  a  slight 
rudiment:  the  sternum  is  narrow.  Such  are  the  distinctive 
features  of  the  monkeys  of  the  Old  World.  These  are  quite 
numerous,  and  are  naturally  divisible  into  two  sub-fami- 
lies :  ( 1 )  Cercopitheeimv,  in  which  the  stomach  is  a  simple 
sac,  as  in  man,  and  cheek  pouches  are  developed;  and  (2) 
SemnopitheoinsB]  in  which  the  stomach  is  complex  and  sac- 
culated, ami  the  cardial  portion  dilated,  and  the  pyloric 
elongated,  and  no  check-pouches  exi*t. 

As  already  indicated,  the  BimiidsB  are  peculiar  to  the 
Old  World,  all  the  monkeys  of  the  New  World  belonging 
to  a  quite  different  group,  and,  according  to  most  syste- 
matists,  constituting  two  families — the  Cebidsa  and  Midida; 


— peculiar  to  America.  The  Simiidae  are  now  confined 
mostly  to  the  tropical  countries  of  Africa  and  Asia,  but 
one  species  (limns  caudatus)  extends  into  Spain,  and  is 
well  known  as  an  inhabitant  of  the  rock  of  Gibraltar,  and 
two  other  species,  lately  discovered  (Rhinopithecua  lioxel- 
lanie  and  Macacua  Tkibetanus),  are  found  in  the  district  of 
Moupin,  Thibet,  where  the  winter  is  quite  severe. 

No  representatives  of  this  group  have  been  yet  found  in 
rocks  older  than  the  Miocene  age.  In  that  and  the  Pliocene 
epochs  species  existed  in  Europe  of  several  genera  distinct 
from  any  now  living.  Thus,  at  St.  Gaudcns  in  France  the 
remains  of  a  species  supposed  to  be  allied  to  Hylobates,  and 
called  V  r  if  op  i  thee  u#  Fontani  by  Lartct,  have  been  exhumed; 
at  Sanson  (France)  those  of  another  type  (Pliopithecus), 
also  referred  near  Hylobates  (I*,  antiguus,  Lartet) ;  and  in 
Zurich  those  of  a  congeneric  species  (P.  platyodon,  Bieder- 
mann)  have  been  obtained  ;  the  lower  jaw  of  another  form, 
believed  to  be  one  of  the  Si  mi  id  se,  has  been  found  at  Monte 
Bamboli  in  Tuscany,  and  named  by  Gervais  Oreopithecns 
Bambolii j  and,  finally,  numerous  bones  of  a  monkey 
(MeHopithccux),  apparently  intermediate  between  the  Mm-a- 
cus  and  Scmnopithecus,  have  been  dug  out  at  Pikermi, 
Greece.  Other  fossil  remains  have  been  obtained  both  in 
Europe  and  India. 

Although  the  range  of  structural  differences  within  the 
limits  of  tho  family  Simiidai  is  not  very  great,  there  is  a 
very  considerable  diversity  in  outward  appearance.  Thus, 
in  most  forms  (e.  g.  Simiina3  and  small  monkeys)  the  face 
is  not  very  much  more  projecting  than  in  man,  but  in  a 
few  (baboons)  it  protrudes  to  such  an  extent  as  to  resemble 
a  dog's.  In  most,  too,  the  thumb  is  quite  well  developed, 
but  in  others  it  is  much  reduced  (c.  g.  orang-outang)  or 
almost  wanting  (c.  g.  Semnopithecina?).  Again,  the  tail  is 
quite  long  in  many  forms  (c.  g.  Cercopithccus),  but  in  others 
closely  related  otherwise  (c.  g.  Macacus  and  fnmts)  it  is 
quite  short  or  almost  wanting.  The  genera  are  based  on 
differences  of  such  kind,  as  well  as  the  number  of  tubercles 
on  the  molar  teeth  and  the  development  of  the  ischiatic  cal- 
losities. These  differences,  however,  are  not  co-ordinated 
with  others — are  of  much  less  importance  than  the  charac- 
ters already  indicated  as  distinctive  of  the  several  sub- 
families. Theodore  Gill. 

Simi'inre  [from  Simia,  the  generic  name  of  one  of  the 
genera,  and  -in&,  the  suffix  indicating  sub-family  rank],  a 
sub-family  of  the  family  Simiida?,  including  the  large  apes, 
and  contrasting  with  the  sub-family  Hylobatina>,  embracing 
the  small  apes  or  gibbons.  The  form  is  robust;  the  ilia 
broad  and  alate;  the  cerebrum  projects  backward  over  the 
entire  cerebellum;  the  molars  of  tho  upper  jaw  have  each 
an  oblique  ridge  running  from  the  front  inner  angle  of  the 
tooth  outward  and  backward  to  its  hinder  outer  angle;  the 
buttocks  are  destitute  of  callosities.  In  all  these  characters 
the  apes  agree  with  man,  and  differ  from  the  gibbons,  to 
which  in  other  respects  they  most  nearly  approach.  The 
species  are  divisible  into  three  genera,  which  are  again 
corabinable  into  two  groups.  Two  of  these  genera  are  pe- 
culiar to  the  forests  of  tropical  Africa,  one  (Mimetes  or 
Troglodytes)  embracing  the  chimpanzee,  and  the  other 
(Gorilla)  the  celebrated  gorilla;  these  have  a  moderate 
face,  the  fore  limbs  do  not  reach  down  to  the  ankles  when 
the  animal  is  erect,  and  the  thumb  and  great  toe  are  well 
developed.  The  remaining  genus  (Simia)  is  limited  to  the 
orang-outang  of  Borneo  and  Sumatra;  in  this  form  the 
face  is  very  deep  and  projects  downward,  the  fore  limbs  are 
very  elongated,  the  hands  touching  the  ground  when  the 
animal  is  erect,  and  the  thumb  and  great  toe  are  small  or  im- 
perfectly developed.  (See,  also,  Chimpanzee,  Gorilla, 
Orang-Outang,  and  SiMiin.E.)  Theodore  Gill. 

Similitude,  Axes  of,  and  Centres  of.  See  Radi- 
cal Axis,  by  Gen.  J.  G.  Barnard,  LL.D. 

Si  hi  'la,  principal  town  in  tho  English  Himalaya,  in 
the  Pandsehab  province  of  British  India,  was  acquired 
after  the  Gorkha  war  (1S16)  from  the  raja  of  Bassahir 
(Bisser),  together  with  an  area  of  18  sq.  m.,  and  contains 
as  a  district  33,995,  as  a  town  7037  souls.  The  distanco 
from  Ambala,  on  the  Delhi-Lahore  Railway,  is  98  miles. 
Simla  is  the  permanent  abode  of  numerous  European  resi- 
dents, and  during  the  summer  the  head-quarters  of  the 
government  of  British  India.  The  houses  are  not  massed 
together,  the  town  being  built  according  to  the  cottage 
svstem ;  the  lowest  house  stands  at  6617,  the  highest  at 
8008  feet.  The  annual  mean  temperature  has  been  calcu- 
lated at  57.8°.  There  are  splendid  warehouses,  good  ho- 
tels, and  8  schools  for  European  children — excellent  insti- 
tutions which  are  in  a  flourishing  condition.  During  the 
summer  Europeans  come  from  all  parts  of  British  India. 
Splendid  entertainments  and  balls  are  given  by  the  vice- 
roy and  high  functionaries  who  pass  the  summer  here. 
Simla  has  4  periodicals,  a  theatre,  a  concert-room,  Epis- 
copal churches,  and  one  Roman  Catholic  church.     (See 
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Times  of  India  ,-  Handbook  of  Hindoatanf  ch.  vii.,  Bom- 
bay, 1875.)  Emil  Schlagintweit. 

Sim'mons  (James  F.),  b.  at  Little  Compton,  K.  I., 
Sept.  10,  1795;  was  a  farmer  and  manufacturer  j  served  in 
the  general  assembly  of  Rhode  Island  1828—41,  and  was 
U.  S.  Senator  1841-47,  and  again  1857-63.  D.  at  Johnson, 
R.  1\,  July  14,  1364. 

Simmons  (John),  b.  at  Little  Compton,  R.  I.,  in  Oct., 
1796 ;  became  a  wealthy  meridian t  at  Boston,  Mass.,  where 
he  d.  Aug.  29,  1870,  providing  by  his  will  for  the  founding 
of  the  .Simmons  Female  College. 

Simmons  (Seneca  <«.),  b.  in  Vermont  Jan.,  1S09;  was 
graduated  from  the  U.S.  Military  Academy,  and  appointed 
brevet  second  lieutenant,  of  infantry  July  1,  1834,  first  lieu- 
tenant 18:37,  captain  1847,  major  1861.  Prior  to  18(11  he 
served  mainly  on  frontier  duty  and  in  garrison;  in  Florida 
against  the  Seminoles  ;  and  in  the  war  with  Mexico.  In 
June,  1861,  he  was  appointed  colonel  of  the  34th  Pennsyl- 
vania Vols.,  which  he  commanded  at  the  battle  of  Drancs- 
ville,  and  in  the  Virginia  Peninsular  campaign  of  1S62  at 
the  battles  of  Mcchanicsville,  Gaines's  Mill,  and  Glendale, 
where  he  met  his  death,  June  30,  1862. 

Simmons  (William  IIavne),  M.  D.,  b.  in  South  Car- 
olina about  1S12;  studied  medicine  at  Philadelphia,  but 
never  practised  ;  published  anonymously  at  Charleston  an 
Indian  poem,  Onea,  and  was  also  author  of  a  History  of  the 
Seminoles.  He  became  a  resident  of  East  Florida. — His 
younger  brother,  James  Wright,  was  educated  at  Harvard; 
travelled  in  Europe,  and  settled  in  one  of  the  We- torn  States. 
lie  published  at  Boston  in  1852  a  poem,  The  Greek  Girl} 
and  has  since  written  a  series  of  metrical  tales,  Wood-notes 
from  the  West.  Some  graceful  verses  from  the  pens  of  both 
the  brothers  Simmons  may  be  found  in  Duyckinck's  Cyclo- 
paedia of  American  Literature. 

Simins  (William  Gilmore),  LL.D.,  b.  at  Charleston, 
S.  C,  Apr.  17,  1806;  received  but  a  limited  education,  but 
acquired  a  remarkable  fund  of  knowledge  by  miscellaneous 
reading;  began  to  write  verses  at  eight  years  of  age;  was 
for  several  years  clerk  in  a  drug-store  in  Charleston  ;  stu- 
died law,  and  was  admitted  to  the  bar  1827,  but  abandoned 
that  profession  for  literature  and  journalism,  publishing  in 
(he  same  year  two  volumes  of  Poems  ;  became  in  1828  ed- 
itor of  the  Charleston  City  Gazette,  a  political  journal  of 
Union  proclivities,  which  was  discontinued  during  the  nul- 
lification excitement  of  1832,  after  involving  him  in  pecu- 
niary ruin;  resided  at  Ilingham,  Mass.,  1S32-33 ;  wrote 
there  his  longest  and  best  poem,  Atalantis,  a  Story  of  the 
Sea  (New  York,  1833),  and  his  earliest  novel,  Martin  Fa- 
bcr,  the  Story  of  </  Criminal  (New  York,  1833);  returned 
soon  afterward  to  South  Carolina  and  settled  at  Woodlands, 
near  Med  way  ;  wrote  a  successful  connected  series  of  ro- 
mances founded  on  Revolutionary  incidents  in  South  Car- 
olina, The  Partisan  (1835),  Hellichampe  (1836),  The  Kins- 
men, or  the  Black  Riders  of  the  Congaree  (1841 ;  after- 
wards republished  as  The  Scout,  1 854),  Katherine  Waltont 
or  the  Rebel  of  Dorchester  (1851),  The  Foragers  (1855), 
and  its  sequel,  Entaw  (1856),  and  The  Sword  and  the  Dis- 
taff; romances  of  colonial  life,  The  Yemasscc  (1S35)  and 
The  Caziijne  of  Kiawah  (1851*)  ;  a  series  of  border  romances, 
Guy  Rivers  (1834),  Richard  Burdis  (1838),  Border  Beagles 
(1840),  Confession  (1841),  Beauehampe  (1S42),  and  Charle- 
mont  (IS'jII);  several  historical  romances  OH  Spanish  or 
other  foreign  subjects.  Tin  Damncl  <>f  Uarten  (1839),  Pe- 
layo  (1839),  Count  Julian  (  L845),  The  Lily  and  the  Totem, 
or  the  Huguenots  in  Florida  (1850),  and  PaeconccZo*(1853); 

11  volumes  of  novelettes,  collected  tales,  and  essays  ;  2  vol- 
umes of  Views  and  Reviews  in  American  History,  Litera- 
tim; ,md  Fiction  (1845-40),  collected  from  a  large  number 
contributed  to  the  leading  magazines  and  periodicals;  a 
History  of  South  Carolina  (1840),  a  Geography  <;/'  South 
I 'an -liii a  (1843),  and  S<<ntli  Carolina  in  tin  Revolution 
(1854);  biographies  of  Marion  ( 1S1  I).  Captain  John  Smith 
(1846),  Chevalier  Bayard  (1848),  and  Gen.  Greene  (1849); 

12  volumes  of  poems,  none  of  which  were  equal  in  merit  to 
his  romances ;  2  dramas  of  considerable  merit ;  several 
political   and   controversial    pamphlets,  and  a  considerable 

number  of  biographies  of  Southern  statesmen  in  Apple  tons' 
X- n  American  Cyclopaedia,  lie  was  also  editorially  con- 
nected with  th«-  South  rn  Literary  Gaz\  "■ ,  the<  osmopolitan, 
the  Magnolia,  the  Southern  and  Western  Monthly  Magazine 
am!  Review,  and  the  Southern  Quarterly  Revit  >r  ■  delivered 
numerous  orations  and  lecture-,  and  published  an  edition 
Of  the  Seven  Dramas  doubtfully  attributed  to  Shaksprare. 
Mr.  Si  rums  was  the  most  voluminous  and  successful  South- 
ern writer,  and  as  a  novelist  contested  the  palm  with  Cooper, 
lie  was  several  years  a  meiiiber  of  the  South  Carolina  leg- 
islature, and  filled  other  political  offices.  l>.  :>t  Charleston, 
S.  C.,  dune  11,  187^.  His  best  works  of  Qotion  were  re- 
published by  Uedlield.  New  York,  in  I '.I  \  ols..  1  s,",;',  .V.Mncw 
ed.,  17  vols.j  L865),  under  the  title  /.'<  volutionary  and  Bor- 


der Romances  of  the  Smith,  with  illustrations  by  Darley. 
A  copious  selection  of  his  Poems  appeared  in  1S64. 

Poiitkk  C.  Uliss. 

Simoda,  town  of  Japan,  at  the  southern  extremity  of 
Cape  Idzu,  in  lat.  34°  39'  N..  was  almost  entirely  destroyed 
by  an  earthquake  in  1854,  but  has  since  been  rebuilt.  In 
1*57  its  harbor  was  opened  to  foreign  commerce.     1*.  7DIMJ. 

Simon  (John),  M.  1).,  b.  in  England  in  1816;  became 
honorary  fellow  of  the  Royal  College  of  Surgeons  1M1; 
was  afterward  professor  in  King's  College;  surgeon  to 
King's  College  Hospital  ami  to  St.  Thomas's  Hospital;  was 
the  first  appointed  medical  officer  to  the  general  board  of 
health  of  the  privy  council,  in  which  capacities  his  annual 
reports  on  sanitary  science,  dealing  with  the  most  vital 
questions  of  the  day  in  medicine,  have  been  of  extraordi- 
nary interest  and  value.  His  Physiological  Essay  on  the 
Thymus  Gland  (1845)  gained  the  Astley  Cooper  prize  of 
£800.  Among  bis  works  are  Aims  and  Philosophic  Method 
of  Pathological  Research  (1848)  and  Lectures  on  General 
Pathology  (1850).  He  has  contributed  largely  to  the  '',,. 
clopsedia  of  Anatomy  and  Physiology  and  to  scientific  and 
medical  periodicals,  and  edited  (with  a  prefatory  memoir) 
Dr.  J.H.  Green's  Spiritual  Philosophy , founded  on  the  Teach- 
ings of  the  /ate  Samuel  Taylor  Coleridyc  (2  vols.,  ISIij). 

Simon'  (Jules),  (Jules  Fit  ln^ois  Suisse-Simon  ),  b.  at 
Lorient,  department  of  Morbihan,   France,   Dec.  31,  1814; 

succeeded  Cousin  as  professor  of  philosophy  at  the  Sor- 
bonne  in  IS:;*),  but  was  dismissed  in  ISjI  on  account  of  his 
opposition  to  the  coup  d'etat  ;  lectured  in  lS.'i:")  mid  subse- 
quently on  philosophy  in  various  cities  in  Belgium;  was 
elected  a  member  of  the  Legislative  Assembly  for  the  de- 
partment of  Loire  in  Isi'iM  ;  offered  a  strong  opposition  to 
the  policy  of  Napoleon  III.,  the  plebiscite  of  1870,  the  de- 
claration of  war  against  Prussia,  etc.,  and  was  a  member 
of  the  government  for  the  national  defence  established  on 
Sept.  4,  1870,  and  of  the  government  id'  Thiers.  Feb.  ]'.>, 
lS71-May24,  1873,  as  minister  of  public  education.  Dur- 
ing his  term  of  office  he  carried  through  a  law  w  hich  makes 
school  attendance  compulsory.  All  bis  writings  are  distin- 
guished by  clearness  and  precision  both  of  style  and  ideas, 
and  some  of  them  are  the  result  of  very  comprehensive 
studies.  The  most  remarkable  are — ffistoii  e  de  VEcole 
d' Alexandria  (2  vols.,  1844),  Le Devoir  (1854),  La  Religion 
naturelle  (1856;  translated  into  English  by  I.  \V.  Cole, 
London.  1857),/-"  liberie*  (2  vols.,  1859),  L'Ouvri&re  (1863), 
Le  Travail  (1866),  La  Politique  radicale  I  1868),  /.-  Libre- 
ichange  (1870),  and  Souvenirs  dn  £  Septembre  (1874). 

Simon  (Richard),  b.  at  Dieppe,  France, May  13,  1638; 
entered  the  congregation  of  the  Oratory  in  1051),  but  Kit  it 
again  in  L678  ;  was  for  a  short  time  priest  at  He  I  lev  iile.  but 
retired  in  1GS2  to  his  native  city;  devoted  himself  exclu 
sivcly  to  literary  pursuits.  D.Apr.  11, 1712.  Hifl  writings 
— Fides  Ecclcsiir.  QrientaHs  (1071),  ffistoire  critique  dn 
Vieux  Testament  (1078),  Histoire  critique  de  la  CrSance  <t 
des  t  'outumes  dee  Nations  dn  Levant  |  1 68  I  I,  Histoire  critique 
dn  Texte  du  Nouveau  Testament  (1689),  ffistoire  critique  des 
Principaux  Commentateurs  du  Nburran  T>stam<ut  (  Iii'.l2), 
Nouvelles  Observations  sur  le  Texte  ei  les  Versions  du 
Notircau  Testament  (1005) — form  the  first  and,  both  on  ac- 
count of  the  consistency  of  the  ideas  and  on  account  of  the 
learning  of  the  argumcnlut nm,  one  id  the  iimsi  powerful 
manifestations  of  that  theological  standpoint  afterward 
known  as  rationalism.  They  were  violently  attacked  by  the 
Port-Royal,  Bossuet,  and  other  theologians. 

Simonianism,  Saint.    Sec  Socialism. 

SimOIliaiiS.      Sec  Simon  M  \>.\  S. 

Simon'itles,  b.  at  [ulis,  island  of  Ceos,  abont  556  B.  c. : 
lived  at  the  court  of  the  Pisistratidae  in  Athens,  at  that  of 
the  Scopads  in  Thessaly,  during  the  Persian  wars  alter- 
nately in  Athens  with  Themistoeles  and  in  Sparta  with 
Pausanias,  and  went  about  470  B.  c.  to  Sicily,  where  ho 
lived  at  the  court  of  Iliero  in  Syracuse,  and  d.  about  407 
B.  c.  A  contemporary  of  Anacreon  and  Pindar,  he  was 
probably  the  most  celebrated  lyric  poet  of  his  age;  his 
poem  on  those  who  fell  in  the  battle  of  Marathon  took  the 
prize  in  a  contest  with  .F.schylus.  But  he  was  accused  of 
avarice,  and  scandalized  people  by  writing  for  hire.  Of  his 
poems  only  a  few  fragments  are  extant ;  edited  by  Schncide- 
win  (Brunswiok,  1835)  and  Bergk  (Leipsic,  1853). 

Simonides,  generally  known  as  Simonides  of 
Amorgos,  b.  at  Samos,  but  led  a  colony  to  AmorgOS,  one 
of  the  Cvelades,  where  he  flourished  as  a  satirical  poet  in 
the  middle  of  the  seventh  century  B.  C.  The  existing  frag- 
ments td'  his  poems  were  edited  by  Welckcr  (  Bonn,  1835), 
Simonidis  Amorgini  Iambi  qua  mpersunt,  and  are  also  con- 
tained in  Schncidewin's  and  1'ergk's  collections. 

Simonin'  (Louis  Laurent),  b.  at  Marseilles  in  1830; 
studied  at  the  mining  Bchool  of  St.-Etienne  j  undertool 
comprehensive  geological  explorations   in   France,  Italy, 
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California,  the  island  of  Efiunion,  and  Madagascar;  was 

mi,. I   prof< '  of  geology  at   the  central  school  of 

arohiteoture  in  1885,  and  wrote,  besides  numerous  travel- 
ling sketohes  in  the  Reuui  dee  Deux  Mimdea  and  other  peri- 
odicals, La  Rich< \eraledi  I"  France  I  1865),  L'JSti  arte 

,.,  /, ,.  i  1866),  /.<>   Vie  souterraine  (1867),  L'His- 

,„;,.,  a  •  1867),  La  Toseane  <t  In  Mir  tyrrh&nii  nm 

Si'inon  Hagus,  a  Samaritan  of  the  apostolic  age,  b., 
Justin  Martyr  says  [Apol.,  i.  26),  at  Gitton,  whioh  hae 
been  identified  with  Kuryet  Jit,  a  village  near  Nablus. 
II, .  i.  desoribed  in  Aete  \'"i.  9-21  as  a  sorcerer,  called  by 
the  people  •■  the  great  power  of  God,"  who  was  converted 
by  the  preaching  of  Philip,  and  sought  to  purchase  witli 
money  the  power  of  imparting  the  1 1  <>l  v  Ghost;  whence 
the  expression  simony.  Of  his  subsequent  history  the  an- 
cient act nts  are  utterly  discordant.     The  Simonians,  one 

of  the  earliest  of  the  Gnostic  sorts,  lasting  for  several  cen- 
turies, took  their  name  from  him,  and  he  became  a  sort  of 
archetype  of  heresy.  R-  D.  Hitchcock. 

Simonose'ki,  town  of  Japan,  at  the  south-western  ex- 
tremity of  the  island  of  Nipon,  in  hit.  33°  56'  N.,  is  the 
entrepot  for  European  goods  coming  from  Nagasaki  and 
destined  for  the  interior  of  Japan.  It  commands  the 
Strait  of  Simonoseki.  which  forms  the  western  entrance 
from  the  open  ocean  to  the  inland  sea  of  Japan.    P.  10,000. 

During  the  summer  of  1863  three  vessels,  American, 
Dutch,  and  French,  were  fired  upon  from  batteries  on 
the  shore  of  the  Simonoseki  Strait;  this  assault  was  re- 
turned soon  after  by  American  and  French  war-vessels, 
and  in  1864,  by  agreement  of  the  diplomatic  representa- 
tives, a  combined  fleet  of  U.  S..  Great  Britain,  France,  and 
Holland  men  of  war  bombarded  and  destroyed  the  town. 
In  a  subsequent  convention  the  sum  of  $3,000,000  was  de- 
manded by  these  four  powers  in  compensation  for  "dam- 
ages resulting  to  the  interests  of  treaty  powers "  and  for 
expenses  of  the  expedition.  The  final  instalments  of  this 
indemnity  were  paid  by  the  Japanese  government  in  1874. 

Si'monton  (James  W.),  b.  in  Columbia  co.,  N.  Y.,  in 
1S24  ;  educated  in  the  public  schools  of  New  York  City; 
became  law-reporter  for  a  city  newspaper  1845  ;  was  shortly 
afterward  sent  to  Washington  as  Congressional  reporter  for 
the  Courier  and  Enquirer;  went  to  California  I860,  and 
was  for  a  time  one  of  the  editors  of  the  San  Francisco  Cou- 
rier, hut  soon  returned  to  New  York  ;  was  one  of  the  orig- 
inal stall"  of  assistants  to  Henry  J.  Raymond  at  the  estab- 
lishment of  the  New  York  Times  Sept.,  1851,  and  for  seven 
years  was  Washington  correspondent  of  that  paper;  was 
influential  in  the  exposure  of  several  noted  cases  of  bribery 
and  corruption  on  the  part  of  members  of  Congress  1857, 
at  which  time  he  was  kept  in  custody  several  weeks  for  de- 
clining to  give  further  information  on  that  subject;  again 
went  to  California,  and  engaged  there  in  journalism  1859  ; 
was  a  war-correspondent  1861-05,  and  became  manager  of 
the  Associated  Press  1SGG. 

Si'mony,  in  canon  law,  denotes  the  buying  or  selling 
of  ecclesiastical  offices  or  benefices,  and  received  its  name 
from  Simon  Magus,  who  wished  to  buy  of  the  apostles,  for 
gold,  the  power  of  conferring  the  Holy  Ghost  (Acts  viii. 
18-24).  By  all  Christian  denominations  simony  is  consid- 
ered and  denounced  as  a  great  crime,  but  in  the  Roman 
Catholic  Church  it  was  nevertheless,  at  various  periods,  an 
almost  universal  practice. 

Simoom'  [from  the  Arabic  samma,  to  "hurt,"  to  "poi- 
son"], the  name  of  a  hot,  scorching  wind  which  rises  in 
the  sandy  deserts  when  intensely  heated  by  the  sun.  and 
blow-,  loaded  with  fine  sand  and  dust,  over  Palestine, 
Syria,  and  Arabia.  It  generally  occurs  at  the  time  of  the 
equinoxes,  and  lasts  for  several  hours.  It  is  much  dreaded, 
as  it  often  proves  fatal  to  animal  life,  partly  on  account  of 
its  heat,  which  rises  to  126°,  partly  on  account  of  the  suf- 
focatingdust  with  which  it  is  filled.  Similar  winds  are  the 
khamsin  of  Egypt,  the  samiel  of  Turkey,  the  sirocco  of 
Italy,  the  Bolano  of  Spain,  the  harmattan  of  Guinea  and 
Senegamhia,  etc. 

Simplicidenta'ti  [Eat.  simplex,  "simple,"  and  den- 
tatlts,  "  t,,,,!li  "],  a  sub-order  of  mammals  of  the  order  Ro- 
dentia  or  Glires,  contradistinguished  from  the  Dupliciden- 
tati  {duplex,  duplicis,  "double,"  and  Jr»i»i»«.  "toothed"] 
by  the  presence  of  only  two  in,-i -,.r  teeth  in  the  upper  as 
well  as  lower  jaw.  It  comprises  all  the  families  of  rodents 
except  the  Leporidae  and  Lagom.i  idse  i  which  constitute  the 
Duplicidentati),  the  most  prominent  of  which  are  tho  Mu- 
ridae,  containing  the  mice,  rats,  and  allied  forms,  the 
Soiuridae  or  BOjuirrels,  marmots,  etc.,  Hystricidse,  or  porcu- 
pines, and  Castoridae,  or  heavers.  Theooore  Gill. 

Simpli'cius,  a  Neo-Platonio  philosopher,  native  of 
Cilicia.  flourished  in  the  first  half  of  the  sixth  century  a.  d. 
Nothing  is  known  of  his  personal   history  except  that  he 


had  as  teachers  Ammonius  and  Damascius,  that  he  taught 
at  Athens,  and  that  he  was  one  of  the  philosophers  who, 
after  the  edict  of  Justinian  (a.  d.  529)  closing  the  schools 
of  philosophy  at  Athens,  emigrated,  at  the  invitation  of 
King  Khosru  Xushirvan,  to  Persia,  where  their  high  hopes 
were  doomed  to  such  disheartening  disappointment,  and 
whence  they  soon  returned  to  Athens,  to  enjoy  liberty  of 
thought  indeed,  but  not  liberty  to  teach.  Simplicius  is 
known  principally  as  a  scholarly  and  conscientious  com- 
mentator on  Aristotle.  Of  his  commentaries  we  still  pos- 
sess those  on  the  Categories,  the  Physics,  the  Be  Cwlo  (see 
Philological  Museum,  vol.  ii.  pp.  5S8  ««/.),  and  the  Be 
Anima  of  Aristotle,  and  one  on  the  Enchiridion  of  Epic- 
tetus.  Besides  these,  he  is  known  to  have  written  one  on 
Aristotle's  Metaphysics.  Like  most  philosophers  of  his 
school,  he  makes  no  claim  to  originality.  Adopting  un- 
questioningly  the  doctrines  of  Plato,  he  endeavors  to  bring 
those  of  Aristotle  into  harmony  with  them  by  showing 
that,  however  much  they  may  conflict  in  appearance,  they 
do  not  do  so  in  reality.  He  was  a  great  admirer  of  Chal- 
daean  and  Orphic  lore.  Thomas  Davidson. 

Sim'plon  [It.  Sempione ;  Ger.  Simpeln],  village  and 
mountain-pass  near  the  boundary  between  Valais  and  Pied- 
mont, is  famous  for  the  military  road  which  Napoleon  I. 
built  here  from  1800  to  1806.  That  much-admired  piece 
of  engineering,  extending  from  Brieg  to  Domo  d'Ossola, 
42  miles  long  and  30  feet  wide,  with  several  long  tunnels, 
611  bridges,  and  10  houses  of  refuge,  was.  after  tho  Bren- 
ner Pass|  the  first  carriage-road  across  the  Alps.  The  cul- 
minating point  is  6218  feet  above  the  sea.  Near  by,  at  the 
base  of  the  majestic  Monte  Leone  (10.077  feet),  a  hospice 
has  been  erected  for  the  gratuitous  accommodation  of  trav- 
ellers. The  scenery  on  the  southern  slope  is  grand  and 
severe  in  the  extreme.  In  the  village  of  Simplon,  at.  an 
altitude  of  4340  feet,  the  winter  lasts  fully  eight  months. 

A.  G  iriir. 

Simp'son,  county  of  S.  Kentucky,  adjoining  Tennes- 
see, watered  by  tributaries  of  Big  Barren  and  Red  rivers, 
has  a  generally  level  surface  and  a  productive  soil,  and  is 
traversed  by  Louisville  Nashville  and  Great  Southern  R.  R. 
Staples,  tobacco,  Indian  corn,  wheat,  oats,  sorghum-mo- 
lasses, hatter,  and  wool.  Swine  and  sheep  are  numerous. 
Cap.  Franklin.     Area,  375  sq.  m.     P.  0573. 

Simpson,  county  of  S.  Mississippi,  on  Pearl  and 
Strong  rivers,  has  a  flat  sandy  surface  and  extensive  pine 
forests.  Staples,  Indian  corn,  cotton,  sweet  potatoes,  rice, 
butter,  and  wool.    Cap.  Westville.    Area,  625  sq.  m.  P.  5718. 

Simpson,  tp.,  Grant  co.,  Ark.     P.  311. 

Simpson,  tp.,  Johnson  co.,  111.     P.  916. 

Simpson,  tp.,  Harrison  co.,  West  Va.     P.  1474. 

Simpson  (Edward),  D.  S.  N.,  b.  Mar.  3,  1824,  in  New 
Jersey;  entered  the  navy  as  a  midshipman  Feb.  11,  1840; 
became  a  lieutenant  in  1855,  a  commander  in  1865,  a  cap- 
tain in  1S70;  actively  engaged  on  the  W.  coast  of  Mex- 
ico during  our  war  with  that  country,  and  in  1857  partici- 
pated in  the  capture  of  the  Barrier  Forts,  China;  during 
the  civil  war  commanded  the  iron-clad  Passaic  in  all  of  the 
engagements  with  the  defences  of  Charleston  harbor  from 
July,  1863,  to  1S64,  and  highly  commended  for  "gallantry, 
skill,  and  sound  judgment."  Capt.  Simpson  has  written 
two  valuable  works  on  ordnance,  and  stands  prominently 
forward  among  the  men  who  have  done  good  service  to  the 
country  and  the  navy.  Foxiiali.  A.  Parker. 

Simpson  (Sir  George),  b.  at  Lochbunn,  Ross-shire, 
Scotland,  about  1706;  was  engaged  in  commercial  pursuits 
in  London  1809-20;  accompanied  the  carl  of  Selkirk  to 
Canada  1820,  and  was  employed  by  that  nobleman  in  the 
establishment  of  his  Red  River  colony  ;  pushed  his  settle- 
ments northward  to  Athabasca  Lake  in  rivalry  with  the 
Hudson's  Bay  Company,  and  after  the  two  companies  had 
coalesced  (ls21)  received  the  appointment  of  governor  of 
Rupert's  Land  and  of  general  superintendent  of  the  affairs 
of  the  Hudson's  Bay  Company.  In  that  oapaeity  he  planned 
the  successful  expedition  under  his  nephew,  Thomas  Simp- 
son, 1836-39,  which  traced  the  coast  of  the  Arctic  Ocean 
from  the  mouth  of  Mackenzie  River  to  Point  Barrow,  and 
from  the  mouth  of  Coppermine  River  to  the  Gulf  of  Boothia. 
He  made  an  overland  journey  around  the  world  1841-42, 
of  which  he  published  a  Narrative  (1847)  j  was  knighted  in 
1855.    D.  at  La  Chine,  near  Montreal,  Canada,  Sept.  7, 1S60. 

Simpson  (James  II.  1.  b.  in  New  Jersey  Mar.,  1813; 
was  graduated  from  the  U.  S.  Military  Academy  July  1, 
I  832,  when  appointed  brevet  second  lieutenant  of  artillery. 
With  the  exception  of  a  brief  term  of  service  in  Florida  on 
the  staff  of  Gen.  Eustis.  he  was  mainly  in  garrison  until 
1838,  when  transferred  to  the  topographical  engineers  with 
rank  of  first  lieutenant,  and  was  thenceforward  engaged  on 
the  survey  and  improvement  of  lakes  and  harbors,  and  on 
lighthouse  and  Coast  Survey  duty  until   1S58,  when  ap- 
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pointed  chief  topographical  engineer  of  the  army  of  Utah, 
and  while  serving  in  this  capacity  explored  and  opened  a 
wagon-route  from  the  valley  of  Great  Salt  Lake  across  the 
Great  Basin  of  Utah,  by  which  the  journey  to  the  Pacific 
coast  was  shortened  some  200  miles;  a  report  of  which  he 
submitted  earlyin  L861.  In  the  early,  days  of  the  civil  war 
he  served  as  mustering  officer  in  Ohio  and  chief  engineer 
of  department  of  the  Shenandoah.  He  was  appointed  col- 
onel <»f  the  4th  New  Jersey  Vols,  in  Aug.,  L861,  and  in  the 
Virginia  Peninsular  campaign  led  his  regiment  in  the  ac- 
tion ;ii  West  Point  and  in  the  battle  of  Gaines's  Mill,  where 
taken  prisoner  and  held  until  Aug.  L2.  On  Aug.  27  he  re- 
signed his  volunteer  commission,  and  thereafter  served  as 
chief  engineer  of  the  department  of  the  Ohio  and  of  district 
of  Kentucky  ( having  general  charge  of  the  fortifications  in 
Kentucky),  and  as  engineer  agent  for  the  Western  armies. 
In  Aug.,  1865,  he  was  detailed  as  chief  engineer  of  the  de- 
partment of  the  interior  on  proposed  change  of  route  of  the 
I  nion  Pacific  R.  It.,  W.  from  Omaha,  and  served  as  gov- 
ernment commissioner  of  that  road  until  1868,  since  which 
time  he  has  been  engaged  in  the  regular  line  of  duty  with 
his  corps,  in  which  he  attained  the  rank  of  colonel  in  1867. 
For  faithful  and  meritorious  services  during  the  rebellion 
he  was  brcvetted  colonel  and  brigadier-general. 

Simpson  (Sir  James  Young),  Bart.,  M.  D.,  D.  C.  L.,  b. 
:it  Bathgate,  Scotland,  June  7,  1811  ;  educated  at  the  Uni- 
versity of  Edinburgh  and  at  the  medical  school  of  the 
same  institution,  taking  his  degree  L832  ;  lectured  there  on 
p;iihoingy  1  s:;*! ;  became  professor  of  midwifery  1840;  in- 
troduced the  use  of  chloroform  as  an  ainesthetie  1S47  :  be- 
came president  of  the  Royal  Society  of  Physicians  at  Ed- 
inburgh IS  IK.  ami  of  the  Mcdico-Chirurgieal  Society  18.32; 
foreign  associate  of  the  French  Academy  of  Medicine  1853  ; 
received  the  Monthyon  prize  for  his  introduction  of  anaes- 
thesia. 1856  ;  was  made  a  knight  of  a  Swedish  order  about 
1854;  created  a  baronet  1SU7,  and  enjoyed  an  enviable 
reputation  not  only  as  a,  skilful  medical  practitioner,  but  as 
an  eminent  antiquarian.  D.  at  Edinburgh  May  6,  1870. 
Author  of  numerous  professional  works  and  miscellaneous 
writings,  including  Homoeopathy,  its  Tenets  'in-/  Tendencies 
(3ded.  ls,;.:i);  Obstetric  M-hk,;,-*  and  Contributions  (2  vols., 
Edinburgh  and  "Huston,  1S7>5-5G),  which  included  seve- 
ral previous  tracts  on  anaesthesia,  and  Acupressure,  a  A-  w 
Method  •'/'  arresting  Surgical  Hmmorrhage  and  of  accel- 
erating the  Healing  of  Wounds  (1864).  In  1871  his  prin- 
cipal works  were  collected  under  the  titles  Selected  Obstet- 
rical Works,  Ansssthesia  nn<!  Hospitalism,  and  Clinical 
Lectures  on  the  Diseases  of  Women  ;  and  his  Archaeological 
Essays  appeared  in  1872.  A  Memoir,  by  J.  Duns,  D.  D., 
wii  -  published  in  1873. 

Simpson  (Josiah),  b.  at  New  Brunswick,  N.  J.,  Feb.  27, 
1815;  graduated  fro  in  Princeton  College  in  1833,  and  pursued 
his  medical  studies  at  the  University  of  Pennsylvania,  grad- 
uating in  lSoO  ;  was  appointed  assistant  surgeon  U.  S.  army 
July  11,  18117,  and  promoted  to  be  surgeon  1S55;  brevet 
lieutenant-colonel  and  colonel  U.  S.  A.,  .Mar.,  1865.  As 
surgeon  of  the  6th  Infantry  he  served  through  the  Florida 
war,  being  present  at  the  battle  of  Okeechobee,  Dec.,  1S37. 
In  IS  hi  he  accompanied  the  regiment  by  way  of  San  An- 
tonio and  Saltillo  to  Vera  Cm/,  and  thence  on  to  the  City 
Of  Mexico,  serving  through  the  battles  of  Cerro  Gordo, 
Ohurnbueoo,  and  Chapultepec,  and  present  at  the  trium- 
phant entry  into  the  City  of  Mexico;  attending  surgeon 
With  head  quarters  in  New  York  and  post  surgeon  at  lied- 
loe's  Island  1848-55 j  was  medical  director  of  the  depart- 
ment of  the  Pacific  L855  -r>s  ;  middle  department  and  de- 
partment of  the  Tennessee,  1858-67.  Transferred  to  Balti- 
more as  attending  surgeon  in  1st;",  he  continued  to  attend 
faithfully  to  his  duties,  though  enfeebled  in  health,  till 
within  a  short  time  of  his  death,  which  occurred  at  Balti- 
more. Md..  .Mar.  3,  1874. 

Simpson  (MATHEW),  I).  D.,  LL.D.,  b.  at  Cadiz,  Har- 
rison CO.,  0.,  June  21,  1SIII;  graduated  at  Madison  Col- 
lege ls2'.t:  studied  medicine  ami  received  the  degree  of 
M.  1 1.  1833;  waH  licensed  the  same  year  in  the  ministry  of 
the  Methodisi  Episcopal  Church  ;  became  vice-president 
and  professor  of  natural  science  at  Allegheny  College 
1837;  president  of  Indiana  Asbury  University  at  Green 
castle,  [nd.,  is;'/.);  editor  of  the  Western  Christian  .{>/>'<•- 
oate  ISls,  ami  was  elected  bishop  L852.  lie  has  been 
prominent  in  educational  and  missionary  labors  and  or* 
gani/at ions ;  was  an  intimate  friend  of  Pros.  Lincoln,  at 
whose  requesl  he  devoted  much  of  bis  time  daring  the  oil  11 
war  to  the  maintenance  of  public  sentiment  in  behalf  of 
the  Union  by  his  eloquent  addresses  in  many  Northern 
cities,  being  also  employed  by  the  government  in  several 
Important  confidential  commissions.  In  1863-64  he  made 
an  extended  tour  of  inspection  of  the  missions  of  his 
Church  in  Syria  and   the   Basl   generally,  and  travelled 

through  several  eoniiii  ies  of  fan  ope  upon  a  similar  errand. 


contributing  at  the  same  time  to  enlighten  public  senti- 
ment on  American  affairs.  He  visited  the.  Mexican  mis- 
sions L874,  and  the  European  mission  conferences  1S75, 
and  on  his  return  became  a  resident,  of  Philadelphia.  At 
the  inauguration  of  the  Centennial  Exhibition,  May  10, 
L876,  Bishop  Simpson  made  the  opening  prayer.  Author 
of  A  Hundred  Years  of  Methodism  (1876). 
Simpson  (Stephen),  b.  at   Philadelphia,  Pa.,  July  24, 

1789 j  wrote  against  the  1".  S.  Hank  in  the  Aurora;  was 
engaged  in  the  battle  of  New  Orleans;  became  a  promi- 
nent journalist  in  Philadelphia,  where  he  was  editor  and 
proprietor  of  the  Portico  and  editor  of  the  Columbian  Ob- 
server,* Jaeksonian  organ.  D.  at  Philadelphia  Aug.  17, 
1854.     Author  of  Life  of  Stephen  Girard  (1832),  etc. 

Simpson  (Thomas),  F.  II.  S.,  b.  at  Market-Bosworth, 
Kngland,  Aug.  20,  1710;  was  in  early  life  a  weaver,  but 
became  an  accomplished  mathematician  by  private  study; 
was  for  some  years  a  teacher  at  Derby  and  at  London  :  was 
professor  of  mathematics  in  the  Royal  Military  Academy 
at  Woolwich  1743-61,  and  published  many  ingenious  pa- 
pers on  pure  mathematics  and  physical  astronomy.  D.  at 
Market-Bosworth  May  1-1,  1761. 

Simpson's  Creek,  tp..  Horry  co.,  S.  C.    P.  945. 

Simp  sonville,  p. -v..  Shelby  CO.,  Ky.,  on  Shelhyville 
division  of  Louisville  Cincinnati  and  Lexington  R.  It.  1'. 
239. 

Simpsonville,  tp.,  Rockingham  co.,  X.  C.     P.  1590. 

Sim'rock  (Karl),  b.  at  Bonn  Aug.  28,  1802;  studied 
jurisprudence  in  his  native  city  and  in  Berlin;  entered  the 
Prussian  civil  service,  but  was  dismissed  in  1330  on  ac- 
count of  a  pong  he  wrote  on  the  revolution  of  July  in 
Paris;  devoted  himself  to  Literature,  and  studied  especially 
the  old  German  language  and  literature,  of  which  he  was 
appointed  professor  at  Bonn  in  L850.  He  translated  the 
Nrbelungenlied  into  modern  German  (1827),  several  works 
of  the  Minnesingers,  the  Edda  (1851 ').  Beoiculf&nd  II-  Hand, 
Shakspeare's  Sonnets  (1867),  and  TegneVs  Frithiof's  Saga 
( 1863).  He  also  published  a  Handbnch  derdt  utscfa  n  Mutho- 
logit  (1864),  Die  Rheinsagen,  Deutschen  Volksbucher  (1839- 
67),  Qttelten  dee  Shahspeare  (1831),  etc.     D.  July  18,  1876. 

Sims,  tp.,  Grant  co.,  Ind.     P.  841. 

Sims  (Edward  Dhomgoole),  b.  in  Brunswick  co.,  Va., 
Mar.  2  I,  1805  ;  graduated  at  Chapel  Hill  in  the  Dniversity 
of  North  Carolina  in  1823,  and  became  a  tutor  in  that  in- 
stitution. He  was  the  principal  of  an  academy  at  La 
G  range,  Ala.,  and  on  the  establishment  of  La  Grange  Col- 
lege he  filled  the  chair  of  mathematics  and  natural  philos- 
ophy; travelled  two  years  as  a  minister  in  the  Tennessee 
conference;  then  was  professor  of  languages  in  Randolph- 
Macon  College,  Va. ;  spent  two  years  at  the  University  of 
Halle,  Germany,  and  another  year  in  an  extensive  Euro- 
pean tour.  At  the  close  of  1838  he  returned  to  Virginia, 
and  filled  the  chair  of  English  literature  in  Randolph-Ma- 
con College,  and  in  Dee.,  L841,  was  elected  to  the  same  de- 
partment in  the  University  of  Alabama.  His  learning  was 
extensive  and  accurate;  he  was  deeply  versed  in  both  an- 
cient and  modern  languages  and  literature.  He  was  pre- 
paring for  publication  a  work  on  English  grammar,  and 
another  on  Anglo-Saxon,  to  which  language  he  had  de- 
voted great  attention.  He  was  a  model  professor.  As  a 
preaoher  his  sermons  were  distinguished  for  profound 
thought  and  perspicuous  statement,  hut  md  for  eloquence; 
though  he  had  mingled  in  courtly  society,  he  was  unpre- 
tending in  bis  manners,  simple  in  his  tastes,  and  devout 
in  his  "spirit.  He  was  greatly  beloved  for  his  generous. 
noble  traits  of  character,  to  which  a  beautiful  tribute  was 
paid  at  his  funeral  by  the  Rev.  Dr.  Manly,  who  was  then 
president  of  the  University  of  Alabama.  D.  in  Tuscaloosa, 
Ala..  Apr.  12,  L845.  His  early  removal  was  deplored  by 
all.  but  especially  by  his  colleagues,  one  of  whom  was  the 
editor  in-chief  of  this  Cyclopedia.  T.  0.  Summers. 
Sims  (J  \Mr,s  Marion),  M.  D., b. in  Lancaster  co.,  S.  C, 

Jan.  25,  1813;  graduated  from  South  Carolina  College. 
Columbia.  ls:;2  :  studied  medicine  ai  Charleston  and  Phil- 
adelphia,   graduating    M.   D.  at    JctVcrsnu     Medical    College 

ls:;;.:  in   L636  entered  upon  the  praoti* I  his  profession 

at  Montgomery,  Ala.;  in  L845  called  attention  to  his  new 
theory  of  the  nature  and  origin  of  Trismus  Nascentium, 
publishing  a  Series  of  articles  on  this  subject  IMS  in  the 
American  Journal  of  Medical  Sciences,  In  1M."-  his  atten- 
tion was  also  especially  directed  to  the  Bubjeoi  of  Vesico- 
vaginal Fistula,  which  previous  t"  this  time  had  been  con- 
sidered incurable.  Establishing  a  private  hospital  ai 
Montgomery  for  the  treatment  of  this  disease,  Dr.  Sims 
commenced  a  series  of  experiments,  conducting  them  with 
intense  earnestness  during  a  period  of  four  years  I  entirely 
:ii  his  own  expense),  which  were  crowned  with  sui 
His  discovery  was  based  on  the  use  of  silver  sutures,  the 

ill      ntion  of  a  speculum  which  bears  his  name,  and 
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number  of  new  ami  ingenious  instruments  by  which  alone 
hi*  operation  is  or  can  be  performed,  and  are  now  in  gen- 
eral use  throughout  the  world  by  all  surgeons  of  note.    He 
has  Binoe  extended  the  use  of  metallic  sutures  to  every  de- 
partment of  general  Burgery,  their  superiority  being  uni- 
versally  recognized.     In  1852  he  published  a  full  account 
of  his  die  loverj  in  the  American  Journal  of  Medical  Sci- 
ence*.    In  1850  his  health  failed,  and  he  came  North,  and 
in  1853  settled  permanently  in  New  York.     His  investiga- 
tions into  the  extent  and  character  of  diseases  peculiar  to 
woman  early  led  him  to  perceive  the  importance  and  neces- 
sity  of  establishing  a  gnat  permanent  woman's  hospital  in 
the  city  "f  Xew  York  for  the  exclusive  treatment  of  this 
formidable  and  very  numerous  class  of  affections.     To  ac- 
complish this  purpose  he  delivered  an  address  (May  18, 
1  55  1 1  in  the  old  Stuyvesant  Institute  to  an  immense  gath- 
erum of  the  profession.     His  clearly-defined  ideas,  prac- 
tical suggestions,  and  evident   sincerity  and  earnestness 
carried  conviction  to  all  who  heard  him.     The  audience, 
wholly  professional,  at  once  on  the  close  of  his  addres-  ap- 
pointed a  committee  to  aid  in  carrying  out  his  views.    A  suit- 
able building  was  secured  by  Dr.  Sim-  on  Madison  avenue, 
the  common  council  appropriated  $2500,  and  a  temporary 
hospital  was  opened  in  .May.  1855.     Dr.  Sims  was  elected 
attending  surgeon,  with  Drs.  Mott.  Francis.  Stevens,  Green, 
and  Delafield  as  a  consulting  board.    The  hospital  was  im- 
mediately filled  with  patients  from  all  parts  of  the  country. 
The  success  attained  not  only  demonstrated  the  benefits  of, 
but  the  necessity  for,  a  large  and  permanent  institution. 
In  1S57-58,  Dr.  Sims  obtained  from  the  legislature  a  char- 
ter for  the  Woman's  Hospital  of  the  State  of  New  York: 
he  also  obtained  a  grant  of  land  from  the  city  of  Xew  Y'ork 
as  a  site  for  the  hospital.  200  by  400  feet,  near  Central 
Park,  opposite  Columbia  College,  consisting  of  thirty  two 
lots,  now  valued  at  $500,000.     The  hospital  is  on  the  pavil- 
ion plan.     One  pavilion ntaining  seventy  beds,  was  fin- 
ished and  occupied   in   1866.     The  Woman's   Hospital  is 
supported  mainly  by  voluntary  contributions.     Dr.  Sims 
obtained  two  appropriations  for  it  from  the  State,  amount- 
ing to  $60,000,  the  balance   being  raised  by  private  sub- 
scription.    A  second  pavilion  has  been  erected,  and  will 
be  open  during  the  present  Centennial  year,  and  is  of  the 
same  capacity  as  the  first.     In  1S61,  Dr.  Sims  went  abroad, 
and  was  invited  to  perform  the  peculiar  operations  associ- 
ated with  his  name  and  discoveries  by  the  profession  wher- 
ever be  appeared.     He  operated  in  Dublin,  in  London,  in 
nine  different  hospitals  in  Paris,  and.  by  special  invitation, 
at  the  hospital  in  Brussels.     His  success  was  so  decided 
that    he   received    decorations   from   the  French,   Italian, 
Spanish,  Portuguese,  and  Belgian  governments  as  a  public 
benefactor.     As  an  author  Dr.  Sims  is  known  by  his  papers 
on  Trismus  Niascentium,  Silver  Suture*  in  Surgery,  The  Mi- 
croscope in  the  Sterile  Condition,  on  Ovariotomy,  on  Intra- 
uterine Fibroid  Tumor*,  and  by  his  clinical  Notes  on  Ute- 
rine Surgery.     Dr.  Sims's  European  practice  became  very 
extensive,  especially  in   France  and  England,  he  having 
many  patients  from  all  parts  of  the  world.     In  1S68  he  re- 
turned to  New  Y'ork.  and  resumed  his  practice  during  a 
part   of   the  year,  his  family  remaining  in   London  and 
Paris,  where  his  children  were  at  school.     In  1ST0,  on  the 
breaking  out  of  the  Franco-Prussian  war.  Dr.  Sims  Orga- 
nized in  Paris  the  ••  Anglo-American  Ambulance  Corps," 
took  charge  of  it  as  surgeon-in-chief,  and  went  with  it  to 
Sedan,  arriving  there  just  as  the  great  battle  commenced 
lug.  31)  which  ended  in  the  downfall  of  the  Second  Na- 
poleonic empire.     He  remained  at  Sedan  a  month,  having 
charge  of  a  large  hospital   in   the  city,  and  establishing 
branch  ambulances  in  the  suburbs,  aiding  about  3000  of 
the  wounded  of  both  armies.     Soon  after  this,  Dr.  Sims  re- 
turned with  his  family  to  their  home  in  New  Y'ork,  where 
he  now  resides.     To  the  labors  and  discoveries  of  Dr.  Sims 
are  mainly  due  the  development  and  establishment  of  the 
science  of  gynecology  as  a  new  department  in  medicine, 
recognized  by  a  special  professorship  in  all  well-organized 
medical  colleges.     Dr.  Sims  is  a  corresponding  member  of 
many  Icarne  1  societies  at  home  and  abroad,  notably  of 
London,  Edinburgh,   Berlin,  Cbri.-tiania.  etc.,  and  of  the 
Royal  Academy  of  Medicine  of  Brussels.     He  was  elected 
president  of  the  American  Medical  Association  at  its  meet- 
ing at  Louisville.  Ky.,  and  presided  over  that  learned  body 
at  its  annua]  meeting  (June  6,  1876)  in  Philadelphia,  and 
delivered  the  Centennial  annual  address.     U.  L.  Stcart. 

Sims  (Richard),  b.  at  Oxford,  England,  in  1816;  edu- 
cated at  New  College  Bohool,  Oxford;  became  in  1841  an 
employ*?  in  the  manuscript  department  of  the  British  .Mu- 
seum ;  was  appointed  transcriber  1859,  and  subsequently 
junior  and  senior  assistant  in  the  same  department.  Au- 
thor of  an  index  to  the  Herahh'  Visitation*  (1849),  A 
Sandboohto  the  Library  of  the  British  flfw  n  L854),  The 
Autograph  Miscellany  (1855),  .4  Manual  for  the  Genealo- 
gist, Topographer,  Antiquary,  and  Legal  Professor  (1856), 


The  Handbook  to  Autographs  (1860-61),  and  The  Auto- 
graph Souvenir  (1864-60).  He  has  announced  for  publica- 
tion A  Classed  Catalogue  of  Manuscripts  relating  to  British 
Heraldry  and  Topography  deposited  in  the  Public  and 
many  of  the  Private  Libraries  of  the  Kingdom. 

Sims'bury,  p. -v.  and  tp.,  Hartford  oo.,  Conn.,  on  Xew 
Haven  and  Northampton  and  Connecticut  Western  R.  Rs., 
formerly  the  seat  of  the  Connecticut  State  prison.  P.  2051. 
Sim'son  (Robert),  b.  at  Kirton  Hall,  Ayrshire.  Scot- 
land. Oct.  1 1,  1687;  educated  at  the  University  of  Glasgow 
with  a  view  to  the  ministry  :  studied  medicine,  but  never 
practised  :  was  distinguished  for  classical  and  mathemat- 
ical attainments,  anil  was  professor  of  mathematics  at  Glas- 
gow University  1711-61.  D.  at  Glasgow  Oct.  1,  1768.  He 
restored  and  edited  the  Loei  Plant  of  Apollonius  (1746) 
and  the  first  six  books  of  Euclid's  Elements  (1756),  and 
Earl  Stanhope  published  after  his  death  his  treatises  on 
Porisms,  an  edition  of  Pappus,  and  other  mathematical 
treatises. 

Simulta'neous  Eqtia'tions  [Lat.  simul].  Two  or 
more  equations  are  simultaneous  when  the  value  of  each 
of  the  unknown  quantities  is  the  same  in  all  of  the  equa- 
tions. A  single  equation  containing  more  than  one  un- 
known quantity  is  indeterminate:  that  is,  it  can  be  satis- 
fied bv  an  infinite  number  of  sets  of  values  of  the  unknown 
quantities  that  enter  it.  Any  two  such  equations  may  be 
made  simultaneous,  and  by  their  combination  one  of  the 
unknown  quantities  can  be  eliminated.  The  act  of  com- 
bining two  or  more  equations  implies  that  they  are  simul- 
taneous, and  the  result  of  the  combination  will  depend  on 
the  relative  number  of  equations  and  of  unknown  quantities. 
If  the  number  of  equations  is  equal  to  that  of  the  unknown 
quantities,  the  resulting  values  of  the  unknown  quantities 
will  be  the  only  ones  that  will  satisfy  all  the  equations  of 
the  group.  If  the  number  of  equations  is  less  than  that 
of  the  unknown  quantities,  the  result  of  the  combination 
will  be  a  single  equation  containing  two  or  more  unknown 
quantities,  and  consequently  indeterminate.  If  the  num- 
ber of  equations  is  greater  than  that  of  the  unknown  quan- 
!  titles,  the  unknown  quantities  may  all  be  eliminated,  and 
there  will  result  one  or  more  equations  between  the  known 
quantities,  which  must  be  satisfied  in  order  that  given 
equations  may  be  simultaneous  :  these  equations  are  called 
equations  of  condition.  If  these  arc  satisfied,  some  of  the 
given  equations  must  be  dependent  on  some  of  the  others, 
so  that  there  are  in  reality  no  more  independent  equations 
in  the  group  than  there  are  unknown  quantities. 

W.  G.  Pr.cK. 
Si'nai  [Heb.  Sina.  which  means,  according  to  Fiirst, 
"jagged,"  "full  of  clefts"].  (1)  A  triangular  peninsula 
of  Arabia  Petrffia,  between  the  gulfs  of  Suez  and  Akabah. 
The  apex  of  the  triangle  points  southward:  its  base  is  150 
miles  across  from  gulf  to  gulf:  its  western  side  1S6  miles 
long,  its  eastern  side  133,  and  its  area  about  11.500  sq.  m. 
First  comes  the  wedge-like  protrusion  of  the  limestone  pla- 
teau known  as  the  Desert  of  the  Wandering,  then  a  sand- 
stone belt,  and  finally  the  mountain-masses  of  granite  and 
porphyry,  flanked  right  and  left  by  narrow  strips  of  low- 
land bordering  the  gulfs.  These  mountains  may  be  divided 
into  three  groups,  the  highest  peaks  of  which,  respectively, 
are  Berbal  (6734),  Catharine  (8526),  and  Shomer  (8449). 
The  ancient  Egyptians  called  this  peninsula  "the  land  of 
the  gods."  Its  solitary  grandeur  impresses  all  travellers 
alike.  Mines  of  iron,  copper,  and  turquoise  were  once 
worked  here.  It  is  still  the  home  of  about  5000  Bedouin. 
The  curious  inscriptions,  found  mostly  on  the  western  side 
of  the  peninsula,  are  still  an  unsolved  problem. — I2i  Used 
in  the  Old  Testament  interchangeably  with  Horeb  to  des- 
ignate the  Mountain  of  the  Law.  Lepsius  and  some  others 
have  tried  to  identify  it  with  five-peaked  Serbal,  the  most 
picturesque  of  all  the  mountains  of  the  peninsula.  But  the 
true  Sinai  is  a  gigantic  mass,  about  2  miles  long  from  X.  to 
S..  and  about  half  a  mile  wide  from  E.  to  W.  Its  S.  E. 
peak,  called  Jcbel  Musa.  is  the  traditional  scene  of  the 
giving  of  the  Law.  But  there  was  not  open  space  enough 
on  the  S.  side  of  the  mountain  to  accommodate  the  Hebrew 
host.  Its  X.  W.  peak,  called  Sufsafeh,  overlooks  three 
wadies  (Rahah.  Deir.  and  Leja),  which  might  easily  have 
held  3,000,000  or  4.000.000  people;  and  there  is  no  other 
such  spot  anywhere  in  the  whole  peninsula.  The  water- 
shed at  the  foot  of  Sinai  is  5140  feet  above  the  sea,  Jebel 
Musa  7359,  Sufsafeh  a  little  lower.  The  famous  convent 
of  St.  Catharine,  in  whose  library  Tiscbendorf  discovered 
the  Sinaitie  Codex  of  the  Scriptures  (in  1844  an  i  1  859),  is 
on  the  E.  side  of  the  mountain.  R.  D.  Hitchcock. 

Sinaloa.     See  Cinaloa. 

Sinaluii'^a,  or  Asinalunga.  town  of  Italy,  province 
of  Siena,  pleasantly  situated  in  a  fertile  tract  on  the  eastern 
slope  of  Monte  di  Collalto.  in  the  Yal  di  Chiana,  about  26 
miles  S.  E.  of  the  city  of  Siena. 


The  churches  contain  some 
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fine  pictures  by  Lodoma  and  other  great  Sicnese  painters. 
The  present  name  of  this  town  first  appears  in  the  twelfth 
century.     P.  8898. 

Sin'apine  [Lat.  sinape  or  einapi,  "  mustard-seed "1,  a 
vegetable  alkaloid  found, in  combination  with  sulphoeyanic 
acid,  in  the  seed  of  Sinapis  alba,  or  white  mustard.  Its 
composition  is  C16H23NO5-  It  has  not  yet  been  obtained  in 
solid  form  in  pure  state,  being  decomposed  by  evaporation 
of  its  solution.  The  latter  has  the  interesting  property  of 
precipitating  metallic  gold  from  the  chloride.  The  cha- 
racteristic principle  of  mustard,  sulphocyanate  of>sinapine, 
may  be  obtained  crystallized  in  oolorless  glassy  rectangular 
prismj.  It  is  inodorous,  but  has  the  bitter  and  hot  taste 
of  mustard.  It  dissolves  to  yellow  solutions  in  water  and 
alcohol,  and  is  soluble  also  in  ether,  disulphide  of  carbon, 
and  essential  oils.  Thc_  smell  which  mixed  mustard  (as  a 
condiment)  acquires  on  standing  is  due  to  products  of  de- 
composition of  this  very  unstable  substance.  II.  Wurtz. 
Sinapis*  See  Mustard  and  Sinapine. 
Sincere  Brethren,  a  former  secret  society  of  .Mo- 
hammedans, called  also  True  Friends.  The  society 
sprang  up  in  the  Motazilite  sect  in  the  latter  part  of  the 
tenth  century.  Its  great  work  was  philosophical  and  lit- 
erary. The  brethren  produced  fifty-one  treatises  designed 
as  an  encyclopedia  or  statement  of  all  the  scientific  know- 
ledge of  the  time.  They  taught  a  kind  of  Pythagorean 
philosophy,  and  their  real  object,  we  are  told,  was  to  re- 
form the  corrupt  moral  tone  of  the  Mohammedan  world  at 
that  period.  They  also  were  bound  to  befriend  each  other 
in  all  circumstances.  They  were  unpopular  in  their  day, 
and  were  charged  with  being  trimmers  and  compromisers 
on  important  moral  questions. 

Sin'clair  (Carric  Bell),  b.  at  Milledgcville,  Ga.,  May 
22,  1839,  is  a  niece  of  Robert  Fulton  the  inventor,  and 
daughter  of  a  Methodist  minister;  spent  her  childhood  at 
many  different  places  in  North  Carolina,  South  Carolina, 
and  Georgia,  and  finally  became  a  resident  of  Augusta,  Ga., 
where  in  I860  she  published  a  volume  of  Poems  containing 
many  graceful  verses.  During  the  civil  conflict  she  wrote 
several  war-songs,  which  were  set  to  music.  They  have 
been  published,  with  other  pieces,  in  a  volume  entitled 
//•art-  Whispers,  or  Echoes  of  Songs. 

Sinclair  (Catharine),  daughter  of  Sir  John,  b.  at 
Edinburgh,  Scotland,  Apr.  17,  1M)0;  acted  as  amanuensis 
to  her  father  during  his  later  years,  and  after  his  death 
wrote  several  novels  which  enjoyed  great  popularity  both 
in  Great  Britain  and  the  U.  S.  Among  them  were  Modern 
Accomplishments  ( L835),  Holiday  House  (1839),  Modi  rn 
Flirtations  (1841),  Jane  Bouverie  (1845),  Beatrice  (1852), 
and  Torchester  Abbey,  or  Gross  Purposes  (1S55).  She  also 
wrote  books  for  the  young,  and  took  an  active  interest  in 
philanthropic  and  educational  projects.  For  some  years 
she  was  directress  of  a  charitable  institution  for  widows 
of  officers  of  the  army,  and  equipped  at  her  own  expense  a 
volunteer  corps  of  young  artisans.  D.  at  Kensington, 
London,  Aug.  6,  1864. 

Sinclair  (George),  b.  in  Scotland  about  1625 j  beeamo 
professor  of  philosophy  in  the  University  of  Glasgow  Ii>j4  ; 
was  a  zealous  Covenanter,  and  eonsequently  ejected  from 
his  chair  after  the  Restoration  L662  ;  became  an  engineer  ; 
was  employed  in  constructing  waterworks  and  in  draining 
mines;  was  restored  to  his  university  chair  16S8,  and  be- 
came also  professor  of  mathematics  L691.  D.  at  Glasgow 
in  1696.  He  was  a  zealous  experimenter  in  natural  science, 
and  published  works  on  mathematics,  hydrostatics,  and 
astronomy,  but  is  chiefly  remembered  for  his  maintenance 
of  the  reality  of  witchcraft  in  a  curious  book  long  popu- 
lar among  the  Scottish  peasantry,  Satan's  Invisible  World 
Discovt  red,  <"■  "  Choice  Collection  of  !!•  latione  anent  Devils, 
Spirits^  Witches,  and  Apparitions  (1685). 

Sinclair  (Sir  John),  Bart..  LL.D.,  b.  at  Thurso  Castle, 
Caithness,  Scotland,  May  10,  1754  ;  received  a  careful  edu- 
cation at  the  universities  of  Edinburgh,  Glasgow,  and  Ox- 
ford; became  a  member  of  the  Faculty  of  Advocates  at 
Edinburgh  177;');  was  called  to  tho  bar  at  Lincoln's  Inn 
17s^,  in  which  year  he  printed  tracts  on  parliamentary  re- 
form and  on  the  naval  strength  of  the  British  empire,  as 
well  as  a.  philological  treatise  entitled  Observations  on  the 
Scottish  Dialect;  published  ft  learned  History  0/  the  Public 
Revenue  0/ the  British  Empire  (3  vols.,  1785-  B0);  travelled 
extensively  in  the  north  of  Europe  17S6;  was  made  a 
baronet  the  same  year :  introduced  great  improvements  in 
agriculture  and  wool-growing  on  his  immense  estate  of 
100,000  acres  j  built  up  the  port  of  Thurso;  was  influential 
in  reviving  the  ooasl  fisheries  and  in  the  establishment  of 

the  Scottish  Society  of    VFool-grOWOTS  I  1  701  I    and  board  of 

agriculture  (1793),  of  both  which  associations  be  was  the 

first  president;  maintained  ;ni  extended  correspondence 
with   Gen.   Washington,    chiefly    on    agricultural    topics 


(printed  in  engraved  fac-simile,  London,  1800  ;  reprinted 
at  Washington,  1).  C,  1844  and  IN47);  raised  two  ban  i 
of  fencibles  for  the  national  defence;  sat  in  Parliament 
with  brief  interruptions  from  1780  to  1811;  became  a  mem- 
ber of  the  privy  council  1810;  compiled  a  herculean  work 
which  has  been  called  the  "Scottish  Doomsday  Book,"  -1 
Statistical  Account  of  Scotland,  drawn  up  from  the  Com- 
municatione  <>/'  the  Ministers  of  the  Different  /''irinhoi 
(Edinburgh,  :>!  vols.  8vO,  17111-99);  printed  the  alleged 
Gaelic  originals  u!  <>.■,;, ,u's  I',, cm*,  with  a  preliminary  dis- 
sertation maintaining  their  genuincne-s.  and  tor  fifty  years 
issued  an  incessant  stream  of  publications,  .307  in  number, 
covering  almost  the  whole  range  of  literature,  being  aided 
therein  during  his  later  years  by  his  daughter  CATHARINE, 
who  became  eminent  as  a  novelist.  I>.  at  Edinburgh  Dec. 
21,  1835. — His  eldest  son,  Sin  George,  b.  at  Edinburgh 
Oct.  23,  1790,  was  for  some  years  a  member  of  Parliament, 
ami  wrote  several  works  against  Roman  Catholicism.  D. 
at  Edinburgh  Oct.  9, 1868. — Another  son,  John,  b.  at  Edin- 
burgh Aug.  20,  1797,  graduated  at  Pembroke  College.  Ox- 
ford, 1S19  ;  took  holy  orders;  became  examining  chaplain 
to  the  bishop  of  London  1839,  vicar  of  Kensington  L842, 
and  archdeacon  of  Middlesex  1843;  published  Memoirs  of 
his  father  (2  vol.-..  1837),  and  many  theologieal  treatises; 
was  many  years  an  active  worker  in  behalf  of  education  as 
secretary  to  the  National  Society,  and  visited  the  U.  S.  in 
1853  in  behalf  of  the  Society  for  tho  Propagation  of  the 
Gospel.  D.  in  London  May  22,  1N7.">.  Just  before  bis 
death  he  published  an  entertaining  book  filled  with  curious 
reminiscences,  Sketches  of  Old  Times  ••,,.(  Distant  Places 
(1875).  Porter  C.  Bi  i-<. 

Sin'clairville9  p.-v.,  Charlotte  tp.,  Chautauqua  co., 
N".  Y..  on  Dunkirk  Allegheny  Valley  and  Pittsburg  R.  K.. 
has  4  churches  and  several  mills.     P.  575. 

Sin.de,  Scinde,  or  Sindh,  British  province,  forming 
part  of  the  northern  division  of  the  presidency  of  Bombay, 
in  British  India,  lies  between  23°  and  28°  32'  X.  lat.  and 
06°  43'  and  71°  E.  Ion.  (Greenwich);  bounded  on  the  S.  by 
the  Runn  of  Cutch  and  the  Arabian  Sea  ;  on  the  W.  by  the 
Hala  and  Suliman  Hills,  belonging  to  Belooohistan  (  Kclat) ; 
on  the  N.  by  the  British  province  of  the  Panjaub;  and  to 
the  E.  by  the  native  states  of  Kajputana.  Area,  exclusive 
of  the  native  state  of  Khairpoor,  97,l7o  sip  m..  and  (in 
1872)  a  pop.  of  2,192,145.  The  centre  of  the  province,  con- 
sisting of  the  valley  of  the  Indus,  is  rich  and,  where  irrigated, 
highly  cultivated.  Toward  tin-  W.  the  valley  rises,  in  parts 
somewhat  abruptly,  into  barren  and  rugged  uplands,  a 
country  of  pasture  inhabited  by  wandering  tribes  of  shep- 
herds. On  the  left  bank  the  plain,  unbroken  save  by 
natural  or  artificial  canals — among  which  the  Mitsaw 
Canal.  200  miles  in  length,  for  providing  a  sufficient  supply 
of  water  to  the  Fulailee  or  Gunee  river,  is  the  greatest  work 
— stretches  toward  tho  Eastern  Nara,  an  offshoot  of  the 
Indus,  whose  course  for  upward  of  I  Oil  miles  runs  nearly 
parallel  to  the  main  stream.  Beyond  the  Nara  the  country, 
passing  through  different  stages  of  fertility,  is  finally  ab- 
sorbed into  the  Great  Desert,  an  extensive  tract  studded 
with  ridges  of  sand  which  run  parallel  to  the  course  of  the 
Nara,  varying  in  height  from  SO  to  100  feet.  In  the  S.  the 
more  recently-formed  portions  of  the  Indus  delta,  consist- 
ing of  salt-impregnated  clay,  are  a  waterlogged,  unwhole- 
somo,  thinly-populated  region,  nearly  devoid  ol  vegetation. 
The  climate  shows  an  extreme  of  heat.  In  Upper  Sindo 
the  dryness  and  heat,  combined  with  the  aridity  of  a  sandy 
soil,  make  up  a  climate  resembling  that  of  the  sultry  des- 
erts of  Africa.  The  mean  maximum  height  at  Hyderabad, 
in  Lower  Sindc.  during  the  hottest  month  of  the  year,  has 
been  given  at  9S°  5'  in  the  shade,  and  the  water  of  the 
Indus  reaches  blood  heat;  but  in  Upper  Sindc  it  is  even 
hotter,  and  the  thermometer  lias  been  known  to  register 
130°.  In  the;  low  lands  lying  near  the  coast  the  climate  is 
more  agreeable,  and  ECurraohee  is  one  of  the  best  places  in 
India  to  mass  European  troops,  the  mean  temperature 
amounting  to  77.7°.  The  quantity  of  rain  is  exceedingly 
small.  The  monsoon  rains  exert  no  influence.  The  aver 
age  of  the  rainfall  varies  from  9.25  inches  in  Upper  to  7. 35 

in  Lower  sindc.  Geologically,  (he  rooks  of  Sinae  are  only 
partially  represented  in  the  Indian  peninsula,  and  must 
rather  be  considered  as  belonging  to  continental  Asia, 
having  been  shown  to  be  continuous  with  the  formations 
found  in  Persia  and  Arabia.  The  province  contains  in  all 
32,750,000  acres,  of  which  no  less  [ban  25,500,000  are  re- 
turned   inuultuiable,    while    of    the    remainder   little    more 

than  2,000,000  are  under  cultivation.  The  principal  . 
cultural  products  are,  for  the  autumn  ikhaiitl  crop,  rice, 
mi  Met,  panic  [Panicwn  spicatttm),  and  ootton,  and  for  the 
spring  i  rabi  i  crop,  wheat,  barley,  oil  seeds,  and  tobae 
uIomi  and  oil  seeds  go  to  England.  Camels  are  very  nu- 
merous, horses  fen,  Mnall,  but  very  hardy;  bullocks  are 
reared  in  greal  numbers  and  exported  to  Q  aserat.    Thoi 
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chiefly  an  agricultural  and  pastoral  country,  the  (lottery.  I 

the  laatherwork,  and  the  carpets  of  Siude  are.  in  design 

and  finish,  of  superior  excellence.     The  population  gives 

17. n.,  persons  per  sq.  in.     Islamism  is  the  prevailing  re- 

J2.4  per  cent,  being  returned  as  Mussulmans;  the 

gjndo  [opted   Mussulman  customs  so  far  as  to 

,1,,...  Ian    fashion   and  to   wear  the   beard. 

•|li,.  |„.,,|,i,.  are  very  peaceable  and  well-disposed,  though 

i    than    the  generality  of  Indian   popu- 

the  Mohammedans  there  are  no  castes: 

among  the  Hindoos  of  a  notable  character  arc  the  Amils, 

„!,,,  are  the   best-eduoated  class   and  the  most  generally 

veil     in    government    service.       Ethnologically.    the 

population    belongs  to  the  great  branches  of  Bcloochees 

who    entered    the   province   from    Belooehistan,    and    the 

Sindhis  of  Hindoo  (Indian)  origin.     The  languages  are 

Sindhi,  B  dialect  of  the  Aryan   family,  and  not  yet   very 

r,. ie  from  the  Sanskrit,  and  Belooehee,  of  the  Dravidian 

group,  being  a  mixture  of  Persian.  Sindi,  Hindi,  and  San- 
skrit:  both  languages  are  written  with  Persian  characters. 
The  literature  is  poor,  chiefly  translations  from  Persian, 
Banskrit,  and  modem  Indian  dialects;  newspapers  are  not 
published  in  any  of  them.  About3a  per  cent,  of  the  popu- 
lation are  engaged  in  agriculture:  only  16.3  per  cent,  are  re- 
turned as  proprietors,  the  others  as  tenants  or  laborers; 
half  the  entire  number  of  holdings  do  not  exceed  5  acres  in 
ares  :  not  more  than  a  quarter  exceed  fill  acres.  Hereditary 
tenancy  is  only  found  in  some  of  the  northern  districts. 

In  ancient  times  the  Hindoo  nationality  ruled  the  prov- 
ince under  Brahman  dynasties ;  successive  waves  of  Moham- 
medan invasion  and  conquest  passed  over  Sinde.  which 
under  the  Mogul  dynasties  at  Delhi  became  the  play- 
ground for  ambitious  Arab  governors.  Shortly  after  the 
beginning  of  the  present  century,  four  brothers  of  the  Tal- 
poor  family  assumed  the  government  and  held  the  land, 
with  the  title  of  emirs,  under  a  military  despotism.  The 
progress  of  British  power  in  Northern  India  was  accom- 
panied by  certain  complications  with  the  emirs;  but  while 
the  questions  in  dispute  were  still  under  negotiation,  peace 
was  broken  by  the  emirs'  troops.  Recourse  to  arms  could 
no  longer  be  avoided,  and  after  a  brief  though  well-con- 
tested campaign  the  province  was,  in  1843,  conquered  by 
Sir  R.  Napier  and  became  put  of  the  British  empire  in 
India.  For  administrative  purposes  the  province  is  divided 
into  the  five  districts  of  Upper  Sinde  frontier  in  the  N., 
Thar  and  Parkar  in  the  S.  E.,  and  Kurraehee.  Hyderabad, 
and  Shikarpoor.  which  are  the  three  richest,  in  the  centre. 
These  central  districts  are  administered  according  to  the 
regulation  system — viz.  the  administration  of  civil  justice 
is  entrusted  to  four  grades  of  courts,  whilst  the  original 
criminal  work  is  disposed  of  by  the  executive  officers:  in 
the  non-regulated  districts  these  officers  hold  both  civil  and 
criminal  functions.  The  revenue  administration  is  carried 
on  by  a  staff  of  collectors  and  subordinate  officers  (natives), 
and  yields  from  6,000.000  to  7.000.000  rupees.  Under  the 
British  government  the  province  is  making  rapid  advance- 
ment in  every  direction,  not  overlooking  education  :  in  I  ^7  I 
there  were  227  schools.  The  principal  town  is  the  seaport 
Kurraehee.  terminus  of  the  Indian-European  telegraph  and 
of  the  Sinde  Railway,  running  up  to  Kotree.  opposite  to 
Hyderabad,  and  under  construction  to  Sakkar.  so  as  to 
meet  the  Indus  Valley  Railway  :  its  pop.  is  56,753  :  its  ex- 
ternal annual  trade  amounted  in  1873  to  3.7  million  rupees, 
1874 to  3.9  million  rupees.  In  is 73.  440  7  ships  entered  and 
cleared  the  harbor;  31  steamers  left  for  London  no  the  Suez 
Canal:  the  difficulties  in  entering  the  harbor  are  removed. 
Post  and  passenger  steamers  from  Aden  do  not  yet  run  to 
Kurraehee.  Emu.  Schlac.intweit. 

Sin'dia,the  dynastic  name  of  the  most  powerful  of  the 
present  native  Mahratta  princes  of  India,  having  their  cap- 
ital at  QwAIilOR  (Which  see).  The  family  took  its  rise  in 
the  person  of  Ranojff.  Siniiia.  a  low-caste  retainer  of  the 
Mahratta  peishwa,  who  rose  to  a  high  rank  in  the  body- 
guard, and  in  1743  received  as  a  fief  half  of  the  province 
of  Malwa. — His  Bon,  Mashajee  Sindia  (d.  1794),  joined 
the  Mahratta  confederacy:  fought  against  the  Afghans  at 
the  great  battle  of  Pan i put  (1761) ;  became  a  useful  ally  of 
the  emperor  of  Delhi :  expelled  the  Sikhs  from  Central  In- 
dia, anil  became  virtual  ruler  of  the  empire;  fought  against 
the  British  1779-82;  was  confirmed  in  his  possessions  by 
the  treaty  of  1782 ;  captured  (xwalior  1784;  seized  on  Delhi 
and  Agra:  reduced  the  Rajpoot  states,  and  formed  a  vast 
army,  well  disciplined  by  French  adventurers. — His  grand- 
nephew  and  successor.  Dowi.it  11  vo  BlMDIA,  ruled  from 
1704  tn  1S27:  waged  war  with  varying  success  against  the 
rival  family  of  Ilolkar :  was  defeated  by  Wellington  at 
\--tve  and  by  Lord  Lake  at  Laswaree,  and  submitted  to 
British  influence,  but  retained  his  capital  and  a  portion  of 
his  territories. — The  present  ruler,  Bhagf.iut  Rao  Sindia, 
was  a  loyal  and  useful  ally  of  the  English  during  the  great 
mutiny  id'  1857-59. 


Sine  [Lat.  slnt<s~],  in  trigonometry,  the  distance  of  one 
extremity  of  an  arc  from  the  diameter  through  the  other 
extremity. 

Sin-(,an-Foo,  city  of  China,  capital  of  the  province 
of  Shen-Si,  and  formerly  capital  of  the  empire,  on  the 
right  bank  of  the  principal  western  tributary  of  the  Hoang- 
Ho,  contains  a  population  variously  estimated  at  from 
100,000  to  200,000,  is  enclosed  by  strong  walls,  was  long 
the  principal  military  depot  for  the  X.  W.  of  China,  and 
has  been  for  several  years  the  stronghold  of  the  Moham- 
medan rebels  or  "  Nien-Fei,"  who  have  established  an  im- 
perial government,  have  overrun  several  provinces,  and 
now  ( 1876)  menace  the  integrity  of  the  empire.  Sin-Gan- 
Foo  is  also  celebrated  for  the  discovery,  a  few  years  sinee, 
of  a  Syriac  inscription  recording  the  establishment  of  Chris- 
tianity there  by  the  Xestorians  in  the  fourth  century  a.  p., 
the  authenticity  of  which  was  formerly  much  disputed,  but 
has  been  placed  beyond  donbt  by  Col.  Yule's  careful  re- 
searches in  his  2d  ed.  of  the  Travels  of  Marco  Pulo  (1876). 

Singapore',  or  Singapar,  an  island  on  the  extremity 
of  the  .Malayan  peninsula,  bearing  the  town  of  .the  same 
name,  founded  by  the  Malays  1283,  ceded  1819  to  the 
English  by  the  raja  of  Johor.  and  rendered  a  free  port  in 
order  to  strike  a  blow  at  the  Dutch:  became  in  1853  the 
capital  of  the  Straits  Settlements.  The  area  of  the  island 
is  222  sq.  m.;  the  surface  varies  from  20  to  30  feet  above 
the  sea-level;  low  hills  are  numerous,  varying  from  50  to 
200  feet :  Btikemata,  a  hill  in  the  centre  of  the  island,  has 
a  height  of  517  feet.  The  climate  is  agreeable  to  Euro- 
peans ;  the  mean  annual  temperature  is  80.7°  F. :  during 
the  day  the  heat  is  intense;  the  atmosphere  is  very  moist, 
there  being  usually  a  fall  of  rain  every  week.  The  drain- 
age of  the  town,  formerly  as  bad  as  possible,  has  been  con- 
siderably improved.  The  seamen's  hospital  is  an  excellent 
building,  well  adapted  for  its  purpose  and  well  attended 
to.  From  the  census  of  1S71  the  population  of  the  isl- 
ands has  been  computed  to  be  97.1 11.  Chinese  and  Javanese 
are  numerous.  The  city  was  once  a  dreaded  lurking-place 
for  pirate-,  hut  developed  into  a  great  commercial  centre 
of  the  Malayan  Archipelago,  doing  an  annual  business  in 
native  produce  and  foreign  goods  of  S70.000.000.  But  it 
seems,  in  this  respect,  to  have  reached  its  point  of  culmi- 
nation. Numerous  harbors  on  the  Malayan  peninsula, 
especially  Pulo-Penang.  in  Borneo,  and  Sumatra,  in  Siam 
and  Cochin  China,  formerly  traded  exclusively  through 
Singapore,  but  have  now  begun  to  establish  direct  connec- 
tions. About  1330  vessels,  among  which  are  460  steamers, 
annually  enter  and  clear  the  port.  The  value  of  the  ex- 
ports to  the  F.  S.  of  America  in  1SIV.I  was  estimated  at 
§2,100,000;  that  of  the  imports  at  $38,380.  It  is  connected 
by  telegraph  with  Madras,  Java,  Australia,  and  Japan. 

E.  SCHLAGINTWEIT. 

Sing'er(SAMrEL\VEi.LER),b.  in  England  in  1783:  author 
of  one  or  two  original  works  on  antiquarian  subjects:  was 
chiefly  known  as  an  industrious  editor  of  numerous  old 
English  authors,  among  which  were  Fairfax's  Tasso  (2 
vols.,  1817),  Spence's  Anecdote)  (1820),  Sir  Thomas  More's 
Richard  the  Third  (1821),  Cavendish's  Life  of  Woleeg 
(2  vols..  1825),  Hcrrick's  Poetical  Works  (2  vols..  IS  16),  and 
various  works  of  Clarendon.  Roper.  Selden,  Shakspeare.  and 
Baeon.     D.  in  London  Dec.  20,  1S5S. 

Singers  Glen,  p. -v..  Rockingham  co..  Va.,  on  Balti- 
more and  Ohio  R.  R.,  8  miles  X.  E.  of  Harrisonburg,  has 
1  church  and  2  large  publishing-houses.     P.  about  100. 
Aldixe  L.  Kieffer,  Eh.  "Musicai  Million." 

Singha'ra  Nut,  the  kernel  produced  by  Trapa  bl- 
splnosa,  a  halagoreaceous  water-plant,  which,  like  T.  bi- 
cornis  of  China  and  T.  natuns  of  Europe,  is  cultivated  for 
its  fruit,  which  is  a  very  useful  food,  especially  important 
as  growing  in  shallow  waters,  which  would  otherwise  be 
unproductfve.  The  Cashmcrians  obtain  a  large  part  of 
their  food  from  this  plant. 

Singh,  Runjeet.     See  Rinjeet  Singh. 

Sing  Sing,  p. -v..  Westchester  co.,  N.  Y.,  incorporated 
in  1813,  33  miles  X.  of  New  York  City,  on  Xew  York  Cen- 
tral and  Hudson  River  R.  R..  is  spread  out  over  the  east- 
ern slope  of  the  Hudson,  extending  back  from  the  river 
nearly  a  mile,  being  about  2  miles  in  length  from  N.  to  S. 
Its  streets  and  avenues,  rising  one  above  another  to  the 
height  of  from  200  to  300  feet,  afford  the  most  delightful 
views  of  the  lovely  scenery  of  the  Hudson  from  its  source 
to  its  outlet.  The  river  is  wi.ler  at  this  point  than  at  any 
other;  the  broad  Tappan  Zee  and  Haverstraw  Bay  arc  sepa- 
rated by  the  long  peninsula  known  in  Revolutionary  times 
as  ■■  Teller's  Point  "  (where  the  Vulture  waited  for  Arnold 
ami  Andre),  and  now.  as  Croton  or  Underbill's  Point,  fa- 
mous for  its  vineyards.  These  expansive  bays,  the  moun- 
tains on  the  western  border,  with  Mount  Taurn.  640  feet 
high,  Teller's.  Verplanck's,  and  Stony  Points,  all  of  his- 
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torie  memory;  the  villages  of  Pierinont,  Nyack,  Rock- 
land, and  Haverstraw  all  in  view, — combine  to  make  a 
landscape  of  surpassing  loveliness.  Sing  Sing  is  noted 
for  its  salubrity  as  a  summer  resort,  for  its  far-famed 
military  schools,  and  for  the  number  and  beauty  of  the 
private  residence-  in  and  immediately  around  it — for  the 
whole  town  of  Ossining,  with  its  8000  inhabitants,  is  but 
a  suburb  of  this   its    chief  village.     It  has    several  tine 

,1 hes—  -    Episcopal,    2    Methodist,    1    Presbyterian,    1 

Baptist,  and  1  Roman  Catholic.  There  are  many  lino  new 
Stores,  a  handsome  marble  bank.  Masonic  and  town  halls, 
a  large  public  school  with  GOO  to  700  scholars,  i  military 
high  schools;  Mount  Pleasant  Academy,  established  over 
fifty  years,  with  70  pupils;  St.  John's  School,  78  pupils; 
Holbrook's  Military  School,  60;  Symond's,  30  to  50;  the 
Ossining  Institute  for  young  ladies;  Mrs.  Clark's,  and 
others.  Two  newspapers,  the  Republican  and  the  Demo- 
cratic Register,  are  published  weekly.  The  Croton  Aque- 
duct crosses  the  Kill  by  a  magnificent  stone  arch  of  ss. 
feet  -pan  and  nearly  70  feet  above  the  stream;  the  Kill 
is  also  crossed  by  two  large  brick  and  stone  arch  bridges, 
and  one  iron  suspension  road-bridge.  Among  the  artioles 
manufactured  here  are  Hall's  self-feeding  cotton-gins,  Tur- 
ner's cotton-gin  saws,  gas  and  water  pipes,  the  Monitor 
and  the  Empire  lawn-mowers,  Kipp's  steam-engines,  files, 
wrenches,  and  carriages  and  sleighs.  The  1500  State  con- 
\  id  -  in  Mount  Pleasant  prison,  just  outside  the  corporate 
limits  of  the  village,  and  not  included  in  its  population,  are 
engaged  in  making  furniture,  harness,  lime,  marble-dust, 
laundry-work,  etc.     P.  4696.     Georoe  Jackson  Fisheu. 

Singular  Points,  A  singular  point  of  a  curve  is  a 
point  at  which  the  curve  possesses  some  analytical  peculi- 
arity not  possessed  by  other  points.  The  most  important 
singular  points  are  cusps,  vut/-  fig.  1. 

tiple  points,  points  of  inflexion, 
isolated  points,  and  points  of 
abrupt  termination,  or,  as  the 
French  term  them,  points  d'ar- 
ret.  A  cusp  is  a  point  at  which 
two  branches  of  a  curve  stop, 
having  a  common  tangent  at 
that  point.  A  multiple  point  is  a  point  at  which  two 
branches  of  a  curve  cut  each  other  or  are  tangent  to  each 
other.  A  point  of  inflexion  is  a  point  at  which  a  curve 
changes  the  direction  of  its  cur- 
vature; the  curve  cuts  the  tan- 
gent at  a  point  of  inflexion. 
Isolated  points  are  points  whose 
co-ordinates  satisfy  the  equation 
of  the  curve,  but  which  have  no 
consecutive  points.  A  point 
d'arret  is  a  point  at  which  a  curve  stops. 

A  discussion  of  the  curve  whose  equation  is  aya  =  as  — 
'I,  _  ,-)j-2  4.  bij-  illustrates  the  relation  between  some  of  the 
more  important  of  the  singular  points  above  defined, 
general  form  of  this  curve  is 
shown  in  the  annexed  diagram. 
It  consists  of  an  oval  branch 
0  and  an  infinite  bell-shaped 
branch,  CPA,  C  and  A  being 
points  of  inflexion.  If  we  make 
e  =  O,  the  oval  0  shrinks  to  a 
single  point,  which  is  a  conju- 
gate point.  If  we  make  6  =  0,  the  curve  reduces  the  shape 
K  A  0  A  L,  A  being  a  multiple  point.  If  we  make  1=0 
and  •■  =  O,  the  curve  takes  tho  form  K  A  L.  A  being  a  cusp. 
(For  further  information  the  reader  is  referred  to  Salmon's 
Treatise  on  the  Higher  Curves.)  W.  U.  Peck. 

Sinigallia,  Scnigallia,  or  Sinigaailia,  town  of 
Italy,  pro\  ince  of  Ancona,  near  the  Adriatic,  at  the  mouth 
of  the  Misa,  which  divides  the  town  into  two  parts,  was 
formerly  very  strongly  fortified.  The  streets  are  broad  and 
well  paved, and  some  of  them  arc  flanked  by  fine  buildings 
constructed  with  porticoes  forming  a  continuous  sheltered 
promenade.  Bimgallia  owes  its  origin  to  the  Sinonian 
Gauls,  but  lost  ils  importance  by  tho  invasion  of  the  Sar- 
acens. The  present  maritime  trade  is  carried  0D  by  means 
of  a  short  canal,  for  which  the  lower  arm  of  the  Misa  has 
been  made  available.  From  500  to  800  vessels  enter  the 
harbor  annually.  The  manufacturing  activity  is  sonsid 
arable,  chiefly  in  silk  and  linen.  The  annual  fair  of  Sini- 
gallia  (beginning  July  22)  was  formerly  one  of  the  most, 
famous  in  Europe,  and  is  still  much  frequented.  P.  wilh 
suburbs,  22,  127. 

Sill i  11) .  another  name  of  the  SERES  (which  see). 
Sinking  Fund.  See  Ft  kds,  by  -I.  B.  Gibbons. 
Sinking  Springs,  tp.,  Highland  co.,  0.     I'.  200. 

SinoOb'  [tho  ancient  Sinope'],  town  of  Asiatic  Turkey, 
in  Asia  Minor,  eyalct  of  Kastamooni,  on  a  peninsula  jut- 


ting out  into  tho  Black  Sea,  is  surrounded  with  walls,  has 
an  excellent  harbor,  an  arsenal  and  shipyard,  extensive 
fortifications,  just  completed  (1*70).  and  a  vast,  castle  of 
the  Byzantine  period.  The  ancient  Sinope  was  a  colony 
from  Miletus,  became  the  capital  of  the  kingdom  of  Pontus, 
was  the  residence  ot'  Mithridutes,  and  is  celebrated  in  mod- 
ern times  for  the  great  naval  battle,  resulting  in  the  de- 
struction of  the  Turkish  fleet  by  the  Russian  admiral  Nak- 
himoff,  Nov.  30,  1853.  Half  of  its  inhabitants  arc  Turks, 
but  the  trade  which  is  carried  on  quite  extensively  in  corn, 
timber,  and  li-b  is  entirely  in  the  hands  of  Greeks.  1'.  10. 1  Hill. 
Sinope.     See  Sinoob. 

Sin'ters  [tier.],  a  general  designation  for  mineral  sub- 
stance deposited  as  incrustations  or  porous  and  cellular 
masses  from  the  waters  of  mineral  springs.  Tho  principal 
kinds  are  silieious  and  calcareous  sinters,  but  there  are 
also  iron  sinters.  Some  silieious  sinters  are  classed  by 
Dana  with  the  orypto-crystalline  varieties  of  quartz.  (See 
Silica.)  They  proceed  from  waters  containing  silica  itself 
in  solution,  or  sometimes,  doubtless,  soluble  silicates  of 
bases  which  are  decomposed  by  the  carbonic  acid  of  the 
air.  The  great  mass  of  silieious  sinters  are  composed  of 
hydrates  of  silica.  Fiorite,  michaelite,  and  getfserite  arc 
names  that  have  been  given  to  some  of  these.  Hyalite,  of 
glassy  silieious  hydrate,  is  also  occasionally  found  about 
hot  springs.  Michaelite,  of  .1.  W.  Webster,  from  St. 
Michael's  in  tho  Azores,  is  a  snow-white  capillary  sub- 
stance of  pearly  lustre,  of  density  1.S06.  Its  analysis  gives 
exactly  the  composition  3SiOs.2HiO.  Calcareous  sinters 
are  also  culled  calcareous  tufas.  They  aro  similar  in 
nature  and  Origin  to  the  material  of  STALACTITES  (which 
see).  Of  the  iron  sinters  tho  most  interesting  is  the  min- 
eral called scerodite,  which  is  tetrahydrated  ferric  arst  unite, 
Fe1O3.Asjfl3.IH2O,  found  in  several  localities  in  this  coun- 
try. It  often  occurs  crystalline,  but  sometimes  as  a  sinter. 
For  a  complete  account  of  it  mineralogical  textbooks  must 
be  referred  to.  H.  Wurtz. 

Sintns,  or  Sintoos,  in  Japan,  the  adherents  or  the 
Sinsyn  (that  is,  "the  worship  of  the  gods"),  the  ancient 
religion  of  the  country,  in  which  the  chief  deity  is  the  sun- 
goddess  Ten-sio-dai-yin.  This  divinity  is  invoked  through 
inferior  divinities  called  Kami.     (See  Japan.) 

Si'nus  [Lat.],  a  cavity  or  depression.  A  term  employed 
in  anatomy  and  surgery.  In  surgery  it  is  applied  to  long, 
narrow  tracts  connecting  with  the  cavity  of  an  abscess  or 
with  dead  bone.  Sinuses  are  usually  lined  with  granula- 
tion tissue,  which  often  appears  as  an  exuberant,  pouting 
growth  at  its  orifice,  and  is  popularly  termed  "proud 
flesh."  In  anatomy  the  term  sinus  is  applied  to  two  dis- 
tinct classes  of  cavities  or  channels:  (1)  The  larger  venous 
channels  of  the  interior  of  the  skull  and  spinal  column,  the 
sinuses  of  thedura  mater.  These  venous  channels  have  an 
outer  coat  formed  by  tho  dura  mater,  and  an  inner  coat 
which  is  a  continuation  of  the  serous  membrane  of  the 
veins.  The  term  is  less  prominently  associated  with  other 
vascular  pouches  or  local  dilatations,  as  the  -inns  of  the 
jugular  vein  at  its  base,  the  sinuses  of  Valsalva,  or  aortic 
anil  pulmonary  sinuses,  depressions  behind  each  segment 
of  the  tripartite  valves  at  the  base  of  the  heart,  opening 
into  the  aorta  and  pulmonary  artery.  (2)  Cavernous  pas- 
sage- in  the  bones  of  the  face,  connecting  with  the  cavities 
of  the  mouth  and  nose.  These  arc  the  sinuses  of  the  fron- 
tal bone  or  forehead,  of  the  maxilla*  or  check-bones,  and 
of  the  ethmoid  and  sphenoid  bones.  These  remote  cribri- 
form cavities  of  the  forehead  and  base  of  the  skull  arc  in- 
volved when  the  nostrils  and  throat  are  the  seat  of  acute 
or  chronic  catarrhal  inflammation.  In  influenza  and  re- 
cent colds  in  the  head  the  catarrhal  state  ot  these  sensitive 
surfaces  causes  a  sense  of  fulness,  tension,  heat,  and  pain. 
They  also  contribute  to  the  great  volume  of  serum  and 
mucus  discharged  from  the  nose  during  the  early  period 
of  eorvza  or  acute  nasal  and  bronchial  catarrh. 
E.  Darwin  Hudson,  Jr.     Revised  by  Willard  P  vhker. 

Si'on,  or  Sitten,  town  of  Switzerland,  capital  of  the 
canton  of  Valais,  on  the  Rhone,  is  surrounded  with  walls, 
has  several  old  and  interesting  churches  and  castles,  ami 
some  manufactures  of  tobaooo  and  silk.     P.  about  5000. 
Sion,  .Mount.     Sec  Zio.w 

SiOOt'j  citv.  cap.  of  a  province  of  tho  same  name  and 
residence  of  the  governor  of  Upper  Egypt,  near  the  Nile, 
in  lat.  27°  18'  X..  on  the  silo  of  the  ancient  Lyeopolis,  in 
11    exceedingly  fertile  district.     It  has  several  fine  mosque-. 

palaces,  baths,  bazaars,  and  tho  ruins  of  a  Roman  amphi- 
theatre, is  the  residence  of  several  foreign  BOnSUlS,  the  s,.;it 
of  a  flourishing  American  mission,  and  is  the  chief  resort 
of  tho  caravans  from  Nubia  and  Soodan,  with  which  it 
fin  ncs  on  a  considerable  trade.  The  view  of  the  Nile  valley 
from  the  peaks  of  the  neighboring  Libyan  hills  is  reported 

as f  the  finest  in  Egypt.    Its  inhabitants,  about  25,000, 

enjoy  a  good  reputation  for  industry  and  reliability. 
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Sioux,  oountj  of  N.  W.  Iowa,  on  Big  Sioux  and  Rock  I 
rivers,  traversed  by  Sioux  f'ity  and  St.  Paul  R.  R.,  has  a  ! 
[eve!  surface  and  :i  fertile  soil.     Cap.  Orange  City.     Area. 
.  largely  increased  since  1870. 

Sioux,  tp.,  l'lymouth  co.,  la.     P.  311. 

Sioux  City,  p.-v.  and  to.,  cap.  of  Woodbury  co,,  la., 
on  Sioux  City  and  St.  Paul,  Iowa  division  of  Illinois  Cen- 
tral. Sioux  City  and  Pacific,  and  Dakota  Southern  R.  Rs., 
contains  several  churches,  excellent  schools,  3  banks  1 
daily  and  3  weekly  newspapers,  foundry  and  machine- 
shops,  elevator,  jobbing-houses,  mills,  pork-packing ;  houses, 
an  opera-house,  water  and  gas  works,  and  an  efficient  fire 
department.     P.  of  v.  3401  ;  of  tp.  800. 

Perkins  Bros.,  Eds.  "  Daily  Journal." 

Sioux  Falls,  p.-v.,  cap.  of  Minnehaha  co.,  Dakota 
Tcr..  100  miles  X.  of  Sioux  City.  la.,  has  1  bank.  2  news- 
papers, U.  S.  land-office,  a  brewery,  2  flouring-mills,  and  3 
hotels.  Sioux  River  falls  111)  feet  in  half  a  mile,  forming 
a  fine  water-power.     W.  F.  Kiter,  Ed.  "  Pantac-rath.*' 

Sioux  Indians.     See  Dakota  Indians. 

Sioux  Rapids,  p.-v..  cap.  of  Buena  Vista  co.,  la.,  on 
Sioux  River,  has  1  bank,  good  schools,  1  newspaper,  a  saw 
and  grist  mill,  and  2  hotels.  Business,  farming  and  stock- 
raising.     P.  61.      D.  C.  &  W.  R.  Thomas,  Eds.  "  Echo." 

Siphon  [Gr.  at^tav,  a  "reed"],  in  hydraulics,  a  bent 
tube,  one  leg  of  which  is  longer  than  the  other.  The  shorter 
leg  being  plunged  in  a  liquid,  and  the  air  exhausted,  the 
liquid  will  flow  from  a  higher  to  a  lower  level  over  an  ob- 
stacle, provided  the  height  be  not  more  than  that  of  the  fluid 
column  the  atmosphere  can  support  above  the  higher  level. 
Prom  its  ordinary  use  for  decanting  wines,  etc.,  a  great  stride 
is  made  to  apply  it  to  engineering  purposes,  as  {e.g.)  Sir 
John  Hawkshaw  applied  it  in  consequence  of  the  failure  of 
a  sluice  at  the  '*  Middle  Level  Draina-ie,"  Lincolnshire, 
Eng.     (See  C.  F.  &  A.t  July,  1S63.)         J.  G.  Barnard. 

Siphon  ia.  See  Ecphorbiace.e,  and  India-rubber, 
by  Prof.  0.  P.  Chandler.  Ph.  D.,  M.  D.,  LL.D. 

Siphonoijnath/idfF  [from  Siphonognathua — Gr.  <ri<f>we, 
"  tube,"  and  yv6.9o<;,  "jaw  " — the  typical  genus],  a  family 
of  li-hcs  of  the  order  Teleoeephali  and  sub-order  Acan- 
thopteri,  related  to  the  Labrida>.  The  body  is  very  elon- 
gate;  the  scales  cycloid;  the  lateral  line  uninterrupted: 
the  head  elongate,  and  the  facial  bones  produced  into  a 
tube  much  longer  than  the  postocular  portion;  the  oper- 
cula  unarmed;  the  mouth  terminal  and  cleft  laterally,  but 
remote  from  the  eyes;  the  upper  jaw  non-protractile; 
maxillaries  weak  ;  teeth  absent  from  the  jaws  and  palate; 
branchial  apertures  continuous  below  ;  branchiostegal  rays 
four  on  each  side;  dorsal  fin  very  elongate,  with  its  spi- 
nous portion  rather  larger  than  the  soft :  anal  much  shorter 
than  the  soft  portion  of  the  dorsal:  caudal  distinct:  pec- 
torals with  branched  rays;  ventrals  wanting.  The  verte- 
bras are  in  large  number,  there  being  about  29  or  30  ab- 
dominal or  costiferous  ones  alone;  the  intestinal  canal  is 
straight  and  simple,  without  a  well-defined  stomach,  and 
there  are  no  pyloric  caeca.  The  family  has  been  formed 
for  the  reception  of  a  peculiar  fish  (Siphonof/nathus  argy- 
rophanes),  known  only  from  King  George's  Sound.  It  was 
regarded  by  its  original  deseriber,  Sir  John  Richardson, 
in  1857,  as  being  a  member  of  the  family  Aulostomidse, 
but  by  Dr.  A.  Giinther  it  was  afterward  referred  to  the  La- 
bridsB;  its  peculiarities,  however,  appear  to  fully  entitle  it 
to  differentiation  as  a  well-marked  family.  The  specimens 
obtained  measured  about  sixteen  or  seventeen  inches  in 
length.  Theodore  Gill. 

Sipunculoi'dea,  an  order  of  animal  organisms  of 
which  Sipuncitlue  is  the  typical  genus.  It  is  by  some  re- 
ferred to  the  cchinoderms,  and  by  others  to  the  annelides. 
Ii-  Bpecies  are  worm-like  in  form,  habits,  and  appearance, 
but  possess  decidedly  radiate  characters;  and  the  whole 
order  may  be  considered  intermediate  between  the  two  sub- 
kingdoms  to  which  it  has  been  assigned.  Some  of  the  spe- 
cies  are  edible. 

Sir  Darya.     See  Jaxartes. 

Si'redoil  [abridged  from  o-etp^t',  "siren,"  and  oSou*. 
"tooth"],  a  name  given  by  Wogler  to  the  axolotl  of  Mex- 
ico. At  onetime  it  was  supposed  that  this  type  was  a  very- 
distinct  genus  and  a  true  perennibranehiate  amphibian. 
The  resemblance  to  the  larvae  of  species  of  Amblyetoma  of 
the  U.  S.  had,  however,  been  noticed,  and  it  was  even  sug- 
gested by  Prof.  Baird  that  it  was  nothing  but  a  larval  form. 
The  fact,  nevertheless,  that  it  bred  with  gills  was  supposed 
to  contradict  this  view.  But  the  researches  of  A.  Dumeril 
on  the  Mexican  form  amply  demonstrated  that  the  species, 
under  favorable  circumstances,  develops  into  a  true  Amhfi/- 
stoma,  and  analogous  observations  by  Prof.  -Marsh  on  a 
North  American  species  confirmed  his  observations.  (See 
also  Axolotl.)  Theodore  Gill. 


Si'ren  [named  from  the  Sirens  (which  see)  by  Linnaeus, 
on  account  of  the  incorrect  belief  that  it  has  a  singing 
voice],  a  remarkable  genus  of  perennibrancluate  tailed 
batrachians  of  the  Southern  U.  S.  The  best -known  species 
is  the  Sirens  lacertina,  or  mud-eel,  of  the  Carolina  rice- 
swamps.  It  has  two  weak  fore  legs,  permanent  gill-tufts, 
as  well  as  lungs,  is  two  feet  long,  and  of  a  black  color.  It 
is  considered  venomous  by  the  negroes.  S.  intermedia  and 
,s'.  striata  are  smaller  sirens  of  the  same  regions. 

Sirene.  See  Acoustics,  by  Piiof.  O.  N.  Rood,  A.  M. 
Sire'nia  [from  the  ancient  name  xiren,  given  in  this 
case  because  it  is  supposable  that  the  dugong,  one  of  the 
representatives  of  this  order,  may  have  suggested  the  idea 
of  the  fabulous  siren],  an  order  of  mammals  containing 
species  adapted  for  habitual  life  and  progression  in  the 
water,  but  less  modified  from  ordinary  mammals  than  the 
order  of  cetaceans.  The  form  is  fish-like — i.  e.  elongated 
— subfusiform.  tapering  backward,  terminating  in  a  fin 
(which,  as  in  the  cetaceans,  is  horizontal),  and  destitute  of 
hind  limbs;  the  snout  is  beset  with  bristles.  The  brain 
essentially  resembles  that  of  the  hoofed  and  carnivorous 
mammals,  as  well  as  of  the  ape?  and  man  and  the  cetaceans, 
especially  in  the  extension  of  the  corpus  callosum  and  small 
size  of  the  anterior  commissure;  but  is  notable  for  the 
compression  and  elevation  of  the  cerebrum,  the  upturned 
bulbous  olfactory  nerves,  and  the  small  size,  or  rather  de- 
pression, of  the  cerebellum,  which,  however,  is  only  par- 
tially covered  by  the  cerebrum.  The  order  contrasts  with 
the  cetaceans  in  the  following  characters  :  The  skull  has  the 
foramen  magnum  posterior  and  directed  somewhat  down- 
ward ;  the  supra-occipital  is  nearly  vertical,  and  extends 
little  forward,  the  parietals  meeting  and  completely  sepa- 
rating it  from  the  frontals  ;  the  periotic  has  its  posterior 
part  irregularly  rounded,  and  the  tympanic  is  annuliform; 
the  lower  jaw  has  well-developed  ascending  rami,  and  nor- 
mal transverse  condyle  and  coronoid  processes;  molar 
teeth,  adapted  for  the  trituration  of  herbage,  are  in  the 
sides  of  both  jaws:  the  neck  is  moderate,  and  the  second 
vertebra  has  a  distinct  odontoid  process;  the  anterior 
members  are  moderately  long  and  flexed  at  the  elbows  :  the 
carpal  bones  are  normally  developed,  and  contiguous  inter 
se  and  with  the  proximal  phalanges;  the  digits  arc  also 
distinctly  developed:  the  mamma1  are  pectoral,  as  in  man 
and  monkeys;  the  heart  deeply  fissured  between  the  ven- 
tricles. The  specdes  are  all  herbivorous,  and  feed  upon  the 
vegetation  growing  on  the  banks  of  estuaries  and  rivers,  as 
well  as  sea-weed.  In  a  state  of  captivity,  according  to  Dr. 
Chapman,  manatees  eat  "freely  of  cabbage,  spinach,  kale, 
baked  apples,  celery-tops,  etc."  When  feeding  they  fan, 
'•  as  it  were,  the  food  into  their  mouths  by  means  of  the 
bristles  situated  on  their  upper  and  lower  lips:  these  bris- 
tles spreading  out  when  in  use  so  as  to  leok  very  much 
like  small  fans."  When  at  rest  they  remain  upraised  from 
the  bottom  of  the  water  by  their  tail,  but  with  the  head 
downward,  and  the  back  consequently  arched:  at  intervals 
of  about  one  minute  to  one  minute  and  a  quarter  they  rise 
to  breathe,  and  the  valves  of  the  nose  open  and  shut  as 
they  come  to  the  surface  and  go  downward  again.  The 
order  is  now  represented  by  two  families — Trichechida\  in- 
cluding the  manatees,  and  Halicorida,  containing  the  da- 
gongs.  Up  to  within  a  century  a  third  family  (Rhytinida?) 
existed  in  the  North  Pacific  (Behring's  Sea),  but  its  only 
living  species  was  in  a  short  time  exterminated  by  the 
attacks  of  man.  The  earliest  extinct  representatives  of  the 
order  yet  known  are  of  Eocene  age,  and  then  and  since 
several  peculiar  forms  flourished  and  died  out. 

Theodore  Gill. 
Siren'idte  [from  siren — the  name  of  the  ancient  en- 
chantresses applied  without  evident  reason — the  typical 
genus],  a  family  of  urodele  or  gradient  amphibians  con- 
fined to  the  U.  S.,  and  constituting  the  sub-order  Trachy- 
stomata.     (See  Grathentia.)     The  body  is  very  elongate 
and  eel-like:  the  anus  in  or  near  the  posterior  third  of 
the  length  ;  the  head  elongate,  narrowed  forward  from  the 
cheeks,  and  truncate  in  front;  branchial  tufts  three,  con- 
nected with  three  branchial  apertures;  anterior  feet  only 
developed,  and  they  very  weak  and  with  three  or  four  toes. 
j  Such  are  the  external  characters  by  which  the  species  are 
i  at  once  recognizable.      As  the  osteological  characters  are 
1  given  under  the  sub-ordinal  head,  they  need  not  be  repeat- 
|  ed  here ;  suffice  it  to  add  that  the  characters  generally  indi- 
I  cate  a  low  or  embryonic  type  of  organization,  and  such  as 
is  exemplified  in  the  young  of  salamanders  or  those  of  in- 
ferior grade,  so  far  as  they  go.     Thus,  the  vertebrae  are  bi- 
concave, the  carpus  cartilaginous,  etc.     They  are  also  nota- 
ble for  the  large  size  of  their  blood-corpuscles.    The  species 
are  confined  to  the  Southern  States  of  the  Union,  and,  ac- 
cording to  Cope,  are  reducible  to  two,  which,  however,  rep- 
resent as  many  distinct  genera.     The  Siren  lacertina  is  dis- 
tinguished by  the  development  of  four  digits  to  its  feet,  and 
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sometimes  attains  a  length  of  nearly  three  feet ;  it  extends 
from  North  Carolina  and  Southern  Illinois  to  Florida  anil 
Northern  Mexico.  The  Paeudobranchua  atriatua  is  recog- 
nizable  by  the  presence  of  only  three  toes  to  the  feet;  it 
rarely  attains  a  length  of  much  more  than  half  a  foot,  and 
has  hitherto  been  only  found  in  Georgia.  Both  species  live 
habitually  in  the  water  and  in  muddy  or  sandy  bottoms. 
They  feed  on  worms,  etc.  The  Siren  laeertina  is  called 
mud-eel,  and  is  much  dreaded,  as  it  is  supposed,  but  with- 
out any  real  cause,  to  be  very  venomous.       Theo.  Gill. 

Sirenoi'dei  [from  Siren,  the  generic  name  of  a  genus 
of  amphibians,  and  dSos.  "like,"  from  the  fancied  resem- 
blance of  its  species  to  that  type],  an  order  formerly  sup- 
posed  by  some  naturalists  to  belong  to  the  class  of  amphi- 
bians, and  most  nearly  related  to  the  sirens,  but  now  uni- 
versally conceded  to  be  members  of  the  class  of  fishes.  In 
this  class  they  arc  by  some  considered  to  be  the  represent- 
atives of  a  distinct  sub-class  (Dipnoi),  and  by  others  to  be 
aberrant  members  of  the  sub-class  of  ganoids.  The  super- 
ordinal  characters  arc  given  in  the  article  Fisrt.  The 
order  connects,  to  some  extent,  the  amphibians  and  fishes 
— i.  e.  it  has  generalized  characters  which  are  elsewise  pe- 
culiar either  to  the  former  or  latter.  It  was  formerly,  in 
the  Palaeozoic  and  Secondary  epochs,  a  predominant  type 
of  its  class,  but  is  now  represented  by  only  three  genera, 
which  represent  two  families.  (Sec  Lepidosiren  and  Lepi- 
dosirenid.e.)  Theodore  Gill. 

Si'rens,  The  [Gr.  al  Setpqpes],  in  the  Greek  mythol- 
ogy, were  three,  or  according  to  others  two,  females  who 
were  wont  to  sit  upon  the  seashore  and  by  their  delightful 
song  allure  to  destruction  the  passing  mariners.  Their 
myth  is  variously  told,  and  their  names  are  variously 
given.  Several  places  were  considered  as  their  abode,  com- 
monly the  S.  W.  or  western  coast  of  Italy,  and  at  some 
places  they  received  divine  honors.  The  Sirens  are  the 
mermaids  of  more  recent  folk-lore. 

Siriklll'a  (1)  A  lake  situated  at  an  elevation  of  15, GOO 
feet  in  the  Tamcer  plateau,  whence  issues  the  northern  arm 
of  the  A  moo  Darya.  The  direct  but  difficult  road  to  Kashgar 
leads  along  its  shore,  while  the  crossing  from  the  valley 
of  the  Anion  Darya  to  that  of  the  Tameer  takes  place  along 
the  southern  arm  of  the  Amoo  Darya  by  the  Tamcer  or  Bar- 
koot  Yassin  lake,  situated  at  an  elevation  of  13,300  feet. 
(2)  A  district  extending  along  the  eastern  foot  of  the 
Tamcer  steppes,  below  the  Lake  of  Sirikul,  at  an  elevation 
of  11,000  feet.  The  principal  city  is  Tashkoorgan,  the 
Lithinum  pyrgum  of  the  ancients,  whose  merchants  passed 
it  on  their  way  through  Toorfan,  the  Sera  of  Ptolemy,  to 
China.  The  district  formed  an  independent  state  up  to 
the  end  of  1868,  when  the  ruler  of  Kashgar  took  posses- 
sion of  the  country.  E.  Sciilagintweit. 

Sir'ius  [Gr.  <reipio?,  "scorching"],  the  dog  star,  a  star 
of  ('(tin's  major,  one  of  the  brightest  stars  visible  in  the 
northern  hemisphere.  The  ancients  often  speak  of  its 
ruddy  color,  which  is  no  longer  perceptible.  It  was  form- 
erly believed  to  exercise  a  powerful  and,  to  some  extent,  a 
baleful  influence  upon  human  affairs. 

Sir  John's  Run,  p. -v.,  Morgan  co.,  West  Va.,  on  Po- 
tomac River  and  Baltimore  and  Ohio  R.  R. 

Siroc'co  [Arab,  shoruJc],  a  hot,  relaxing  wind  which 
rises  in  the  Sahara,  then  blows  across  the  Mediterranean, 
where  it  occasionally  becomes  filled  with  moisture,  and 
finally  over  Sicily,  Southern  Italy,  Malta,  etc.  It  gene- 
rally occurs  in  spring  and  autumn,  lasts  for  one  or  two 
d<i\  -,  though  sometimes  for  a  whole  week,  and  is  very  per- 
nicious to  both  vegetable  and  animal  life,  causing  general 
exhaustion,  great  prostration,  and  depression  of  all  mental 
energy. 

Sisal'  Hemp,  the  fibre  of  various  species  of  Agave 
(which  see).  Sisal  hemp  is  produced  in  considerable  quan- 
tities in  Yucatan  and  at  Key  West,  Fla.  It  makes  excel- 
lent cordage,  superior  to  that  of  true  hemp,  but  it  is  chielly 
made  into  hammocks  of  great  strength  and  durability, 
known  as  Sisal  hammocks. 

Sis'co,Tir  Cisco,  a  name  given  to  several  species  of 
the  genus  ArgyroaomuB  (sub-family  Coregonina1)  in  the 
Northern  V.  S.  The  principal  species  arc  the  .1.  clupei- 
forniia  (also  called  "  herring'')  of  Lake  Ontario,  and  the 
A.  ffoyi  of  the  deep  waters  of  Lake  Michigan.  They  are 
recognizable  by  their  herring-like  form,  terminal  mouth, 
with  the  towor  jaw  longest,  short  intermaxillary  bones, 
and  the  long  and  narrow  suborbital  bones.  They  are 
small-sized  fishes,  rarely  weighing  as  much  as  a  pound. 
The  A.clupciformia  is  found  in  all  the  great  lakes,  and  in- 
habits the  shoalcr  waters.  It  is  in  scone  place-;  excess!  \  ely 
abundant.  It  is  but  little  esteemed  fur  the  table,  but  when 
cured  in  a  certain  manner  is  very  good:  this  curing  i- 
effected  by  a  slight  pickling  in  salt  brine,  anil  subsequent 
exposure  to  the  smoke  of  a  hot  firo  for  a  short  time;  it  is  I 


thus  ready  for  eating,  and  will  keep  for  two  or  three  weeks. 
The  A.  Hoyi  is  confined,  so  far  as  known,  to  Lake  Michi- 
gan, and  dwells  in  the  deeper  waters — 1.0.  depths  from  30 
to  70  fathoms.  It  is  quite  abundant  in  its  favorite  locali- 
ties.    It  is  caught  in  considerable  quantities. 

Theodore  Gill. 
Sis'cowet,  Siskowit,  orSiskawitz  [Indian],  (Sal- 
mo  nisenwet,  Agassiz),  a  species  of  lake  trout,  and  an  im- 
portant clement  in  the  lake  fisheries.  It  is  a  stout  fish,  the 
height  being  equal  to  about  a  fifth  of  the  length  ;  the  head 
forms  a  fourth  of  the  length,  exclusive  of  the  caudal ;  the 
preoperculum  is  long,  of  the  form  of  a  very  opened  crescent, 
placed  almost  vertically  ;  its  posterior  margin  is  attenuate 
and  entire;  its  lower  branch  is  more  extended  than  the 
upper;  the  operculum,  of  greater  height  than  breadth,  is 
large  and  notched  at  the  summit,  but  without  prominent 
processes  on  the  rest  of  its  circumference,  which  is  irregu- 
larly circular;  the  posterior  middle  part,  however,  has  a 
tendency  to  make  a  projection  ;  the  lower  margin  is  den- 
ticulate: the  subopcrculum  is  one-third  smaller  than  tho 
operculum,  irregularly  elliptical,  pointed  at  the  summit, 
with  an  ascending  ridge  in  the  form  of  a  fish-hook  at  its 
articulation  ;  finally,  the  operculum  has  the  form  of  a  lung 
square,  curved  on  the  posterior  side;  its  height  is  contained 
twice  in  its  length  (Agassiz);  B.  13,  D.  12. A.  12-14,  P.  14, 
V.  9.  "The  color  varies  according  to  the  feeding-ground 
on  which  it  is  caught,  and  is  brighter  during  the  breeding- 
season,  as  is  generally  tho  case  among  all  species  of  this 
family."  The  species  is  ehuructerist  i<-  of  Lake  Superior, 
and  was  first  made  known  by  Prof.  Agassiz  in  1S50.  It  is 
an  inhabitant  of  the  deep  water  of  the  lakes.  It  never 
reaches  the  large  dimensions  of  the  great  lake-trout  or  sal- 
mon (Salmo  namaycuak),  and  averages  about  four  and  a 
half  pounds  in  weight,  eight  pounds  being  near  its  maxi- 
mum ;  it  becomes  extremely  fat.  The  flesh  is  of  a  very 
light  reddish  tint.  As  a  fresh  fish  it  is  quite  inferior,  but 
"as  a  salt  fish,  packed  in  brine,  it  is  most  excellent,  and  is 
universally  admitted  to  surpass  either  v.lntelish  or  trout." 
(Mitner.)  It  spawns  comparatively  early — t.  e.  in  the  latter 
part  of  August  and  September — and  in  the  deep  water,  not 
ascending  rivers.  Theodore  Gill. 

Sisen'na  (L.  Cornelius),  b.  b.  c.  119  j  was  prsetorB.c. 

78 ;  defended  Verres  in  70,  and  d.  b.  c.  67  in  Crete,  being 
at  the  time  legate  of  Pompey  in  the  war  with  the  pirates. 
Having  been  an  actor  in  public  affairs,  he  was  well  fitted  to 
relate  the  events  of  his  own  time  (including  the  Social  war 
and  the  civil  wars  of  Sulla)  in  his  work  entitled  Hiatoria, 
written  in  an  archaic  style.  Cicero  says  of  him  (in  his 
book  on  Laws)  that  he  surpassed  all  previous  Latin  histo- 
rians, and  Sallust  highly  praises  his  diligence.  Sisenna 
wrote  also  commentaries  on  several  comedies  of  Plautus, 
and  translated  into  Latin  the  Milesian  tales  (MiAyjtriaxd)  of 
Aristides.  Only  fragments  of  the  Hiatoriee  remain,  collected 
by  Krausein  Hint.  Roman,  Fragmenta,  p. 303-317.  (  Krause, 
Teuftel,  Hist.  Rom.  Lit.)  H.  DftlSLER. 

Siskin  [Dan.  &»</«»],  or  Aberderine  (Ohryaomitria 
apinua),  a  bird  of  the  family  Fiingillid;e,  congeneric  With 
the  yellow  or  thistle  bird  of  the  IT.  S.  ( Chryaomitria  triads  t. 
The  male  has  a  black  crown  and  nape,  is  olive-green  on  tho 
neck  and  back,  varied  with  blackish  and  yellowish  green 
beneath  ;  its  throat  is  black  ;  its  length  is  about  four  and 
a  half  inches.  It  is  esteemed  in  Europe  as  a  cage-bird,  and 
is  susceptible  of  considerable  training.  It  is  often  paired 
with  the  canary-bird,  and  the  resulting  hybrid  is  quite  a 
fine  songster.  Theodore  Gill. 

Sis'kiyou  (sis'e-kew),  county  of  X.  California,  adjoin- 
ing Oregon,  intersected  by  Klamath  River,  and  crossed 
from  E.  to  W".  by  a  transverse  range  of  mountains  connect- 
ing the  Sierra  Nevada  with  the  Coast  Range.  Mount  Shasta, 
it-  majestic  culminating  peak,  the  highest  in  the  State,  is 
an  extinct  volcano,  14,442  feet  in  height,  covered  with  per- 
petual snow.  The  cultivable  lands  of  tlio  county  are  chielly 
in  Scott's  Valley,  40  miles  long,  at  the  base  of  Shasta. 
Staples,  wheat,  oats,  hay,  barley,  butter,  and  wool.  Cattle 
and  sheep  are  numerous.  Cap.  Yreka.  Area,  about  u000 
sq.  m.      P.  tiS  [^. 

Sismon'di,  tie  (Jean  Charles  Leonard  Simonde),  b. 
at  Geneva  May  9,  17?;'-:  educated  in  the  college  of  his  na- 
tive town,  and  was  a  clerk  in  a  large  counting-house  in 
Lyons;  accompanied  in  17'.':!  his  family,  which  left  Geneva 
on  account  of  the  political  disturbances,  to  England,  where 
he  stayed  for  two  years;  returned  in  1795,  but  fled  again  a 
short  time  after,  and  resided  for  several  years  at  Pesoia  in 
Tuscany,  where  his  father  bought  a  farm  :  settled  finally  in 
his  native  town  in  1800 j  devoted  himself  to  studies  and 
literary  work,  though  at  the  same  time  participating  very 
arti\elv  in  politics  j  married  in  1819  an  English  lady.  1>. 
at  <!eneva  June  25,  1842.  His  first  work  was  a  treatise  on 
political  economy,  Ve  hi  Richeaae  commercial  1 1803  I,  based 
on  tho  ideas  of  Adam  Smith,  which,  however,  he  afterward 
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abandoned,  and  even  opposed,  in  his  Nonveaux  Prineipea 

,/-/.;, ,,  .        ■_  rols.,  L819)  and  Etudi  s  »ur  A  s  x./. 

,  i  336  I.     But  his  acquaintance  with 

Madame  de  Stac'I,  Benjamin  Constant,  Guizot,  etc.,  turned 

his  attention  from  political  economy  to  history,  and  it  was 

as  an  historian  that  lie  aoquired  his  great  celebrity.     His 

//.  RSpubliquea  itaHennea  du  Moyen-dgt   (lit  vols.) 

Zurich  in  1807—18;  L<<  LtttSrature  du  Midi  de 

rola,,  1813)  was  translated  into  English   by 

Thoraa-  Rosooe  in  1823.     Of  his  principal  work,  Biatoire 

I    7ola.,    1821-44),  he  gave  an  abstract  in 

1839,  Prioia  d>  Vffiatoire  dea  Francois  (2  vols.),     lie  wrote 

in  English,  and  contributed  in  ls;;2  and   1834  to  the  Cab- 

■    dia  a  History  of  the  Italian  Republics  and  The 

Fall  of  the  Roman  Empire.    (See  also  Sisi \di,  Fragment* 

■  Journal  et  rf<  so  '  -orreapondance  >>>■■•■  Mile,  de  Sainte- 
Aulaire  (1863),  and  Lettrea  miditea  d  Madame  d' Albany 
(1864).) 

Sisor'ida?  [from  Sisor,  the  generic  name  of  the  type],  a 
family  of  fishes  of  the  order  Nematognathi,  approximated 
to  the  LorieariidsB,  or  mailed  catfishes  of  South  America. 
The  body  is  elongate  and  depressed;  the  skin  naked,  save 
on  the  median  line  of  the  back  (which  has  a  row  of  bony 
plates)  and  the  lateral  line  (which  is  rough);  the  head  is 
depressed  and  spatulate  ;  the  usual  opercular  bones  (except 
the  subopenralum)  developed;  the  nostrils  close  together; 
the  month  inferior  and  small;  the  intermaxillaries  forming 
a  crescent-shaped  upper  lip;  the  mamillaries  terminating 
in  well-developed  barbels  ;  lower  lip  produced  on  each 
angle  of  the  mouth  into  along  flap,  reflected  backward; 
teeth  none;  branchial  apertures  restricted  to  the  sides,  the 
branobiostegal  membrane  being  confluent  with  the  skin  of 
the  isthmus;  branchiostegal  rays  four  (or  more?)  on  each 
Bide;  dorsal  fin  short  and  anterior ;  anal  small;  caudal  well 
developed;  pectorals  normal;  ventrals  below  the  dorsal. 
The  typical  form  i-  Siaor  rhabdophonts,  an  inhabitant  of 
the  fresh  waters  of  Northern  Bengal.  With  this  have  been 
associated  certain  other  Indian  genera  —  viz.  Erethhtes 
(=ffora),  Paeudecheneiet  and  Exoatomo — but  the  relations 
of  these  types  are  doubtful.  Theodore  Gill. 

Sis'son,  ftp.,  Howell  eo..  Mo.     P.  430. 

Sisterhoods.  See  Sisters  of  Charity  and  Sisters 
of  Mercy. 

Sisters  of  Charity*  Besides  the  congregations  men- 
tioned under  the  head  Charity,  Sisters  of  (which  see), 
the  following  orders  may  be  noticed:  (1)  The  Gray  Aun« 
of  M'-nir.  n!.  found  chiefly  in  Canada  anil  the  U.  S. ;  were 
founded  in  1745  by  the  widow  D'Youville  (1701-72);  (2) 
the  Siatera  of  Charity  of  Nazareth,  founded  in  Kentucky 
in  1 S12  by  Bishop  David  ;  have  a  few  houses  in  the  U.  S. ; 
(3)  Staters  of  Charity  of  the  Blessed  Virgvns  founded  in 
Philadelphia  by  T.  C.  Donaghoe,  a  priest;  now  found 
mostly  in  Iowa:  i  I)  the  Sisters  of  Christum  Charity  have 
a  few  representatives  in  the  U.  S. 

Sisters  of  Mercy.     See  Mercy,  Sisters  of. 

Sisters  of  the  Holy  Communion.  See  Holy 
Communion,  Sisters  of  the. 

Sis'tersville,  p. -v..  Lincoln  tp.,  Tyler  co..  West  Va., 
on  Ohio  River.     P.  364. 

Sisto'va,  town  of  European  Turkey,  eyalet  of  Widdin, 
on  the  Danube,  has  a  strong  citadel,  some  manufactures 
of  leather  and  cotton,  and  an  extensive  trade,  especially  in 
wine.     P.  20,000. 

Sis'yphus,  in  Greek  mythology,  a  son  of  Autolyeus, 
the  husband  of  Merope,  reputed  father  of  Odysseus  by  Anti- 
clea,  founder  of  Corinth  and  the  Isthmian  games,  was  con- 
demned, on  account  of  his  crimes  against  men  and  gods, 
to  roll  up  a  steep  hill  a  huge  boulder,  which,  on  reaching 
the  summit,  rolled  down  again,  and  thus  made  his  task  an 
endless  one. 

Sit'ka,  or  New  Archangel,  p. -v.,  cap.  of  Alaska 
Territory,  on  Baranov  Island,  near  the  Pacific  coast,  has  a 
small  but  commodious  harbor;  was  founded  by  the  Rus- 
sians in  tin;  eighteenth  century,  and  was  long  the  head- 
quarters of  the  Russian-American  Fur  Company,  but  con- 
sisted,  when  transferred  to  the  XT.  S.  in  1867,  of  only  about 
100  log  huts.     Since  that  time  several  commodious  edifices 

have  I D   built,  chiefly  by  San  Francisco  merchants,  and 

the  presence  of  a  detachment  of  U.  S.  troops  has  contrib- 
ute I  to  the  prosperity  of  the  village.     P.  about  1000. 

Siva.     See  Hindu  Religion,  by  Prop.  John  Dowson. 

Si'vas  [anc.  Sebasteia],  town  of  Asiatic  Turkey,  eyalet 
of  Sivas,  in  a  barren,  treeless  valley  on  the  Kizil-Irinak, 
the  ancient  Halye,  in  Lat.  39°  28'  X..  Ion.  37°  E.  It  con- 
sists of  dirty  streets,  and  is  surrounded  with  ruins:  its 
manufactures,  trade,  and  bazaars  are  insignificant,  and  the 
whole  place  is  decaying.     P.  about  25,000. 

Sivatheri'idse  [SivatheriwH —  from  Siva,  an  Indian 
deity,  and  6t}piov,   "wild  beast"  —  the  typical  genus],  an 


extinct  family  of  mammals  of  the  order  Ungulata  and 
group  Ruminantia,  distinguished  by  the  singular  armature 
of  the  head.  The  form  was  rather  heavy — i.e.  resembling 
that  of  an  ox  more  than  that  of  a  deer  or  antelope ;  the 
neck  moderate:  the  metacarpals  and,  to  a  less  extent,  the 
metatarsals  shortened;  the  skull  broad  behind,  contracted 
in  front  of  the  molars  forward,  with  the  facial  portion  pro- 
duced downward  and  abbreviated,  and  with  the  nasal  bones 
abbreviated  and  longitudinally  arched:  molar  teeth  (M.  \t 
V.  M.  J)  broad,  with  inner  crescentic  plates  of  enamel  run- 
ning zigzag  in  large  sinuous  flexures:  horns  in  the  m 
in  two  pairs — i.  e.  frontal  and  occipital :  these  are  supposed 
by  Murie  to  have  been  deciduous,  ami  peculiar  to  the  rut- 
ting season,  and  developed  as  pseudo-corneous  sheaths 
composed  of  agglutinated  hairs,  as  in  the  American  Anti- 
locapridie.  The  family  is  represented  by  a  single  known 
Species,  the  Sivatherium  gtganteum  of  Falconer  and  Cautley, 
whose  remains  have  been  found  in  the  Miocene  rocks  of 
the  Siwalik  Hills,  a  branch  of  the  sub-Himalayan  Moun- 
tains. (See  the  figure  in  the  article  Geology  from  a  re- 
st-out  ion  by  Murie  in  the  Geological  Magazine  for  Oct., 
1871.)  Theodore  Gill. 

Sivathe'rinm  [from  Siva,  the  Hindoo  god,  and  e^piov, 
a  "  beast"],  an  extinct  genus  of  ruminating  animals  from 
the  Siwalik  Hills.  India,  remarkable  for  their  large  size 
and  peculiar  horns.  S.  giganteum  nearly  equalled  the  ele- 
phant in  size,  and  was  armed  with  two  pairs  of  horns,  a 
small  pair  springing  from  the  anterior  part  of  the  head, 
and  a  much  larger  pair  from  the  top  of  the  head.  The 
bony  cores  of  these  horns,  the  only  part  preserved  in  the 
fossil  state,  show  that  these  animals  belonged  to  the  hol- 
low-horned type  of  ruminants.  The  front  pair  were  diver- 
gent, apparently  nearly  straight,  and  simple.  The  poste- 
rior pair  were  branching,  and  bad  at  least  three  points. 
The  American  antelope  or  prong-buck  is  the  only  living 
hollow-horned  ruminant  with  branching  horns.  It  is  also 
the  only  one  known  to  shed  its  horns  periodically.  The 
posterior  horns  of  Sivatherium  seem  to  have  closely  resem- 
bled in  structure  those  of  the  prong-buck,  and  may  have 
been,  like  them,  deciduous.  The  bones  of  the  skeleton  of 
Sivatherium  were  massive,  like  those  of  oxen.  The  neck 
was  strong  for  the  support  of  the  heavy  skull.  The  nose 
was  probably  more  or  less  movable,  as  evinced  by  the  short 
projecting  nasals.  Falconer  and  Cautley  supposed  the 
animal  to  have  possessed  a  true  proboscis,  but  Dr.  Murie 
concludes,  from  a  study  of  the  remains  and  a  comparison 
with  allied  forms,  that  the  nose  was  similar  to  that  of  the 
saiga  of  Tartary.  and  he  thus  figures  it  in  his  restoration 
of  the  Sivatherium  in  the  Geological  Magazine,  Oct.,  1871. 

O.  C.  Marsh. 

Si'wah  [the  ancient  Amman  or  Ammonium],  an  oasis 
in  North-western  Egypt,  360  miles  W.  of  Cairo,  and  160 
miles  S.  of  the  Mediterranean.  The  eastern  part  of  the 
oasis  is  very  fertile  and  rich  in  springs:  in  the  northern 
part  some  limestone  hills  are  found.  In  ancient  times  the 
place  was  celebrated  as  the  seat  of  the  temple  of  Jupi- 
ter Amnion,  of  which  remains  are  still  extant,  and  of  the 
Fountain  of  the  Sun.  whose  waters  were  cold  at  noon  and 
hot  at  midnight.  The  temple  was  immensely  rich  and 
guarded  by  strong  fortifications.  Cambyses  attempted  in 
vain  to  capture  it.  Alexander  visited  it,  and  was  hailed 
by  the  priests  as  a  son  of  the  god.  The  emperor  Justinian 
built  a  Christian  church  here.  At  present  the  oasis  is  in- 
habited by  about  $000  Berbers  and  negroes,  who  profess 
Mohammedanism,  speak  a  peculiar  dialect  much  mixed  up 
with  Arabic,  and  are  governed  by  elders.  The  town  of 
Biwah  is  in  lat.  29°  12'  N.,  Ion.  25°  30'  E.,  near  the  site  of 
the  ancient  temple. 

Six  Mile,  p. -v.  and  tp..  Bibb  co.,  Ala.     P.  709. 

Six  Mile,  tp.,  Franklin  co..  Ark.     P.  880. 

Six  Nations.     See  Iroquois. 

Six-Principle  Baptists,  a  sect  of  American  Chris- 
tians who  take  as  their  creed  the  six  principles  laid  down 
in  llcb.  vi.  1.  2,  viz.:  (1)  repentance,  (2)  faith.  (3)  bap- 
tisms (of  repentance,  of  fire,  and  of  Christ's  sutTerings).  (4) 
laying  on  of  hands,  (5)  the  resurrection,  (fij  tin-  eternal 
judgment.  They  especially  insist  upon  the  laying  on  of 
hands,  and  refuse  to  commune  with  those  who  do  not  prac- 
tise it.  They  are  Arminians.  and  neither  educate  nor  ade- 
quately Support  their  ministry.  They  are  found  in  Rhode 
Island.  Massachusetts.  New  York,  and  Pennsylvania. 
They  were  first  organized  in  1039  in  Rhode  Island,  and 
have  never  been  numerous.  They  number  some  3000  com- 
municants. 

Six  Pound,  tp.,  Warren  co.,  X.  C.     P.  930. 

Sixth,  in  music,  an  interval  comprising  five  degrees  of 
the  diatonic  scale.     (See  Interval.) 

Six'tus,  the  name  of  five  popes— Sixtis  I.  (110  ?-12S  ?), 
Sixtl-s  II.  (257?-2oS),  Sixtcs  III.  (432-440),  SiXTUS  IV. 
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(1471-84).  But  most  remarkable  of  all  was  Sixths  V. 
[1585-90),  b.  at  Grotto-a-Mare,  near  Montalto,  Dec.  15, 
M>'2\  ;  entered  the  order  of  the  Franciscans  in  1534;  be- 
came a  teacher  of  canon  law  at  Rimini  in  1544  and  at 
Siena  in  1546;  was  ordained  a  priest  in  1548  j  and  ac- 
quired great  reputation  as  a  preacher  at  Koine  in  155 1 
and  at  Venice  in  1500;  was  employed  in  various  diplo- 
matic missions,  and  became  a  cardinal  in  1570.  Arrived 
at  this  point,  his  ambition  seemed  to  go  no  further,  lie 
was  not  anxious  either  to  exercise  influenco  on  the  papal 
government  or  to  procure  lucrative  positions  for  his  rela- 
tives, lie  lived  quietly,  and  made  the  impression  of  being 
a  man  easy  to  lead.  After  the  death  of  Gregory  XIII. 
(1585)  he  was  unanimously  elected  pope,  but  hardly  was 
the  result  of  the  election  pronounced  before  he  threw  aside 
the  stick  with  which  he  had  been  wont  to  grope  along, 
and  stepped  forward  among  the  astonished  cardinals,  no 
more  concealing  the  power  and  authority  of  his  character. 
In  all  theological  controversies  he  was  cautious  and  tried  to 
remain  neutral,  but  in  the  discipline  of  the  Church  he  in- 
troduced reforms  and  prepared  a  thorough  reformation. 
His  great  idea  was  to  raise  the  papal  see  once  more  to  its 
former  splendor,  and  although  his  negotiations  with  the 
emperor  Rudolph  II.  of  Germany  and  Stephen  B&thori, 
king  of  Hungary,  led  to  no  permanent  result,  they  show 
his  ambition  and  his  talent.  The  celebrated  aqueduct, 
Acqua  Felice,  the  great  dome  of  St.  Peter's  church,  the 
obelisk  in  front  of  this  church,  the  foundation  of  the  Vat- 
ican library,  etc.,  arc  monuments  of  his  internal  govern- 
ment.    He  d.  suddenly  at  Homo  Aug.  24,  1590. 

Sizemore's,  tp.,  Sun  ford  co.,  Ala.     P.  242. 

Sizes  of  Hooks.     Sec  Printing,  by  W.  S.  Paterson. 

Slmgerrak',  or  Skager-Rack,  an  arm  of  the  North 
Sea,  SO  miles  broad,  extending  between  Norway  and  the 
Danish  peninsula  of  Jutland,  and  connecting  the  German 
Ocean  with  the  Cattegat  or  Kattegat.  The  current  gener- 
ally sets  E.  along  the  coast  of  Jutland,  where  the  depth 
varies  between  M0  and  40  fathoms,  and  W.  along  the  Nor- 
wegian coast,  where  the  depth  generally  is  200  fathoms. 
There  is  neither  haven  nor  good  anchorage  on  the  Jutland, 
but  good  harbors  abound  on  the  opposite  coast. 

Ska'Iitz,or  Szakoleza,  town  of  North-western  Hun- 
gary, near  the  Moravian  frontier,  on  the  March,  has  some 
wool-spinning  and  weaving  factories  and  a  trade  in  wine 
and  hemp.     P.  5882. 

Skamania,  county  of  Washington  Territory,  N.  of  Col- 
umbia River,  bounded  E.  by  the  Cascade  Mountains,  and 
traversed  by  spurs  of  the  same  range,  in  one  of  which  is 
Mount  .St.  Helens,  0750  feet  high.  Cap.  Cascades.  Area, 
1800  sq.  m.      P.  133. 

Skaneat'eles,  p. -v.  and  tp.,  Onondaga  co.,  N.  T.,  on 
New  York  Central  and  Hudson  River  II.  Its.,  18  miles S.  W. 
of  Syracuse,  at  the  N.  end  of  Skaneateles  Lake,  has  6 
churches,  good  schools,  2  banks.  2  newspapers,  a  commo- 
dious hotel,  1  flour-mill,  and  manufactories  of  carriages, 
printing  paper,  woollen  goods,  hydraulic  lime,  and  mer- 
chant iron.  Large  quantities  of  the  teasel-plant  are  grown 
hero.  It  is  a  favorite  summer  resort.  Pop.  of  v.  1409;  of 
tp.  4521.  H.  B.  Dodge,  En.  "  Democrat." 

Skate,  a  name  given  to  species  of  the  family  Raiid^ 
(which  see). 

Skeat  (Walter  William),  b.  in  London,  England, 
Nov.  21,  1835;  educated  at  King's  College  School  and  at 
Sir  U.  Cholmeley'a  school,  Ilighgate;  graduated  at  Christ's 
College,  Cambridge,  as  fourteenth  wrangler  1858;  became  a 
fellow  of  that  college  July,  i860;  took  orders  in  the  Church 
of  England;  obtained  the  curacy  of  East  Dereham,  Nor- 
folk, Deo.,  I860,  and  that  of  Godalming,  Surrey,  Dec, 
1862;  became  lecturer  on  mathematics  at  Christ's  College 
Oct.,  1801,  and  subsequently  English  lecturer;  is  a  dili- 
gent student  of  early  English  literature  and  philology;  a 
prominent  member  of  the  Philological  and  the  Early  Eng- 
lish Text  societies,  for  which  he  edited  several  publications ; 
was  in  ls7:l  ono  of  the  founders  of  the  English  Dialed 
Society, of  which  ho  is  director  and  responsible  editor.  He 
has  published  The  Songs  and  Ballads  of  Uhland  (1864), 
A  Tale  of  Ludlow  Cattle,  a  poem  (1866),  Lancelot  of  the 
Zaik,  <i  Scotch  Metrical  Romance  (1865),  Parallel  Extracts 
from  Jit  MSS.  of  Piers  the  Plowman  [1866),  77;.'  Romans 
of  Partenau  or  Lnsignan,  otherwise  known  as  the  Tale  of 
tfe&uuu  i  1866),  Pierce  the  Ploughman's  Orede  (1867),  The 
Vision  *>/'  William  concerning  Piers  the  Plowman  (8  part-, 
1867-78),  The  Romance  of  William  of  Palerne,  or  Wil- 
liam and  the  Werwolf  (1867),  The  Lay  of  Havelok  the 
Dam  (1868),  The  Bruce,  by  Master  John  Barbour  (part  i. 
I  570),  Jo  8ph  of   Aramathie,  or  the  Romance  of  the  Seinl 

(J  ran  I    {  I  S7  1  ),    II  lid    Cham-el's       Tn  HXlise    Of)     the     Astrolabe, 

the  ten   hitter    bring    publications  of    the    Early    English 
Toxt   Society,  for  several  of    which    lie   prepared    intro- 
Vol.  l'v.— 20 


Fig.  1. 


Auctions,  notes,  and  glossarial  indexes.     For  the  Philolog- 
ical Society  he    edited    a   Ma  nz-trothir    <f'/.<>Knary  llStiS),  tor 

the  Oxford  University  Press  '2  vols,  of  Specimens  of  Eng- 
lish Literature  and  several  of  Chaucer's  Canterbury  Tales, 
and  is  now  completing  for  the  Cambridge  University  Press 
the  variorum  edition  of  the  Anglo-Saxon  Gospels,  left  un- 
finished by  the  late  John  Mitchell  Komble  (.Mark  and 
Luke,  2  vols.,  1875).  In  a  new  edition  of  Chatterton's  Phi  ms 
he  Settled  the  question  of  authenticity  by  showing  (lie  pre- 
cise sources  of  Chatterton's  diction:  is  author  of  a  Hand- 
Liat  of  some  Oognate  Words  in  English,  Latins  ana1  Qreek 
( 1871 ),  Questions  for  Examination  in  English  Literature 
(1873),  and  is  editing  Shakspearers  Plutarch  (vol., i.  1876). 
Skel'eton  [Gr,  aKeWav,  to  "dry  "],  the  osseous  frame- 
work of  the  body  of  animals,  the  articulated  bones.  The 
human  skeleton  commences  to  develop  in  early  embryonic- 
life  by  the  appearance  of  points  of  os- 
sific  matter,  which  soon  assume  definite 
forms,  the  bones  of  tho  spinal  column, 
head,  extremities,  thoracic  walls,  and 
pelvis  (Fig.  1).  At  birth  all  tin  bones 
are  fully  shaped,  but  many  imperfectly 
ossilied,  many  osseous  nuclei  appearing 
between  birth  and  the  fourth  year,  some 
few  later,  and  tho  bony  union  of  the 
shafts  of  the  long  bones  with  their  epi- 
physes or  heads  occurring  as  Late  as  the 
Human  embryo  at  fifteenth,  eighteenth,  and  twentieth  years. 
1  month:  points  Th  gkeleton  in  inf.incy  an,i  childhood  is 
(Dalton.)  elastic,  due  in  part  to  cartilaginous  struc- 

ture near  the  articulations,  but  chiefly 
that  the  organic  constituents  of  bone  are  largely  in  excess 
of  the  inorganic  or  mineral  constituents.  Reversely,  with 
progress  in  age,  the  bones  and  the  skeleton  as  a  whole 
become  rigid,  unyielding,  non-elastic,  mineral  ossific  mat- 
ter being  greatly  in  excess,  so  that  in  old  age  the  bones 
pIG  o  are  brittle  and  liable  to  fracture  from  slight  in- 
^-*  juries.     The  organic  matter  in  bones  of  adults 

'/  \  forms  about  one-third,  the  inorganic  two-thirds. 

The  former  is  chiefly  gelatine  (Fig.  2)  ;  the  lat- 
ter includes  51  per  cent,  of  phosphate  of  lime, 
l\h  per  cent,  of  carbonate  of  lime,  and  from  1 
to  2  per  cent,  each  of  chloride  of  sodium,  phos- 
phate of  magnesia,  and  fluoride  of  calcium.  In 
minute  structure  bone  is  not  solid,  but  con- 
structed to  secure  the  greatest  strength  with  tho 
least  possible  weight.  A  microscopic  section 
of  bone  reveals  a  methodical  arrangement  of 
bone-tissue  around  minute  internal  canals  and 
cavities,  the  Haversian  canals,  canaliculi,  and 
lacuna1.  (See  diagrams  of  bone  in  article  on 
(f  Histology.)  The  bones  arc  classified  according 
its  mine-  to  their  shape,  into  the(l)  long  bones,  (2)  short 
nil  mat-  bones,  (3)  flat  bones;  tho  office  of  each  being 
ter  by  quite  distinct.  The  long  bones,  as  of  the  leg 
mace  r  a-         j  are  intended  to  sustain  weight  or  force 

lute  acid  as  In  traction,  and  to  servo  as  powerful  levers, 
and  tied"  acted  upon  by  the  muscles  in  the  performance 
in  a  knot,  of  locomotion  and  manual  labor.  The  short 
showi  n  g  bones,  as  of  the  wrist  and  ankle,  serve  to  facil- 
b'f't  r  of  'tate  m0tl0n'  ur"tc  compactness  with  strength, 
the  or-  nna"  add  grace  in  form  and  motion.  The  flat 
g  a  n  i  c  bones,  as  of  the  flat  bones  of  the  head,  the  ribs, 
matter,  and  pelvic  bones,  serve  primarily  to  protect  the 
{Dalton.)  Important  organs  which  they  enclose — the  brain, 
heart,  lungs,  bladder,  and  uterus — and  also  as  fixed  points  of 

muscular  origin  ami  at- 
tachment.  Other  hones, 

as  tho  vertebrae  and 
bones  at  the  base  of  the 
skull,  are  to  be  classed 
us  mixed  or  irregular 
bones,  and  serve  chiefly 
a  passiveohject  —  tosus- 
tain  weight  and  pressure 
and    give    form,     The 

entire  skeleton  of  thfl 
adult  consists  of  -"I 
diSti&Ct     hones  ;     if    the 

tcoth  nnd  certain  ac- 
cessory   bones,    termed 

sesamoid,  arc  in  eluded, 

tho  number  is '_'  16.   The 

bones  aro  covered  by  a 
thin,  adherent,  fibroi  9 
sheath,  the  pei iosteum, 
hi  -\\  contain  -  the  nu 
tintit  vessels;  other 
vessels  pass  through 
foramina,  or  minute  apertures,  to  the  interior  of  the  bone, 
nourishing  the  interior  structure,   which    varies    with  the 


A  bone  de 


Fig.  3. 


Section  of  head,  neck,  and  part  of 
Bhaft  of  thigh-bone  (femur). 
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shape  ami  office  of  the  bone.  Thus,  the  long  bones  are 
essentially  hollow  cylinders,  a  structure  giving  greatest 
strength  anil  elasticity  with  least  material  and  weight. 
The  boms  of  the  cranium  also  consist  of  an  outer  and 
inner  tablet,  with  interposed  cancellated  or  spongy  hone- 
st r net u re  The  short  and  hat  bones  are  composed  of  spongy 
structure  throughout,  with  a  very  thin  capsule  or  shell  of 
compact  bone.  The  head  of  the  femur  (thigh-bone.  Fig.  3) 
illustrates  the  distribution  and  direction  of  the  strata  of 
bone  structure  with  reference  to  the  forces  and  offices 
which  are  to  lie  sustained.  The  growth  of  the  bones  in 
childhood,  and  their  healthy  condition  in  the  adult,  de- 
mand a  nutritious  mixed  animal  and  vegetable  diet,  rich 
in  phosphates  and  carbonates,  as  well  as  albuminoid  mat- 
ter. 'I'lie  diseases  of  the  bones  are  many;  many  due  to 
defective  nutrition,  as  rickets,  mollifies  ossium,  fragilitas 
ossiam;  others  the  result  of  general  constitutional  disease 
or  local  pathological  changes  in  bones — syphilitic,  tuber- 
cular, and  cancerous  growths  in  bone,  periostitis,  abscess, 
necrosis,  caries,  atrophy,  mercurial  and  phosphorous  poison- 
ing of  bone.     (See  Osteology.) 

E.  Darwin  Hudson,  Jr.  Revised  by  Willard  Parker. 
Skel'ton,  tp.,  Warrick  co.,  Ind.  P.  1330. 
Skill  on  (John),  b.  probably  in  Norfolk,  England, 
about  1455  ;  graduated  at  Cambridge  about  14S2  :  was 
laureated  at  Oxford  University  about  1490;  was  ordained 
deacon  Mils  and  priest  1499:  was  tutor  to  Prince  Henry 
(afterward  Henry  VIII.) ;  held  a  nondescript  position  at 
court,  by  some  considered  equivalent  to  king's  jester,  by 
others  to  poet-laureate  (which  latter  had  not  yet  become  a 
distinctly-recognized  office) :  became  rector  of  Diss,  Nor- 
folk, and  curate  of  Trompington,  Cambridge,  1504  ;  sub- 
sequently became  ''royal  orator:"  was  suspended  from  his 
benefice  by  the  bishop  of  Norwich,  having  concealed  the 
fact  of  his  marriage  :  incurred  the  resentment  of  his  former 
patron.  Cardinal  Wolsev,  by  his  satirical  verses;  was  obliged 
to  take  sanctuary  at  Westminster,  and  d.  there  June  21, 
1529.  Skelton  was  one  of  the  earliest  English  poets  whose 
writings  are  easily  intelligible  to  modern  readers.  Most  of 
his  verses  arc  coarse,  but  were  highly  esteemed  by  Erasmus 
and  the  wits  of  the  day.  His  best-known  poems  are  Philip 
Sparrow  and  Colin  Clout ;  he  also  enjoyed  fame  as  a  writer 
of  Latin  epigrams.  The  only  good  edition  of  his  complete 
Works  is  that  of  Rev.  Alexander  Dyce  (2  vols.,  1S43). 

Skene  (Philip),  b.  in  Scotland  about  1720;  entered 
the  British  army  1739;  served  in  the  taking  of  Portobello 
and  Cartagena  in  South  America,  at  the  battles  of  Fontcnoy 
and  Culloden.  and  in  the  American  campaigns  against 
Ticonderoga  and  Havana;  made  in  1765  a  settlement  at 
Wood  Creek  and  South  Bay,  at  the  head  of  Lake  Cham- 
plain,  N.  V..  which  was  afterward  called  Skenesborough ; 
was  arrested  as  a  loyalist  at  Philadelphia  June,  1775,  ex- 
changed Oct..  1776;  accompanied  Burgoyne  in  his  invasion 
of  Northern  New  York;  was  taken  prisoner  at  Saratoga; 
was  attainted  by  the  legislature  of  New  York  1779,  his 
estate  being  confiscated  ;  resided  for  the  remainder  of  his 
life  in  England.  D.  near  Stoke  Goldington,  Bucks,  Oct. 
9.  1810. 

Skene  (William  Forbes),  LL.D.,  b.  at  Peverie,  Kin- 
cardineshire. Scotland,  June  7.  1809  ;  educated  at  the  High 
School  and  University  of  Edinburgh,  also  at  that  of  St.  An- 
drew's, and  in  Germany  ;  became  a  lawyer,  a  distinguished 
arclucologist.  and  officer  of  several  learned  societies.  Au- 
thor of  The  Highlanders  of  Scotland,  their  Origin,  History, 
mi, I  Antiquities  (2  vols..  1837),  and  editor  of  The  Dean  of 
Lismore's  Book,  a  Selection  of  Ancient  Gaelic  Poetry  (1S61), 
Chronicl, .-  oftht  PicU  and  Si  Ota  and  oth<  r  Early  Memorials 
of  Scottish  History  (1868),  The  Four  Ancient  Books  of 
Walet  (2  vols.,  IM',9),  The  Coronation  Stone  (1S69),  and 
John  of  Fordice's  Chronicles  of  the  Scottish  Nation  (2  vols., 
1-71    . 

Skepticism.     See  Scepticism;,  by  W.  T.  Harris,  LL.D. 

Sker'ryvore,  a  rock,  or  rather  reef,  in  the  sea  about  30 
miles  W.  of  the  isles  of  Iona  and  Mull  and  11  miles  S.  W. 
of  Tvrcc  bland  (W.  coast  of  Scotland):  lat.  56°  19',  Ion. 
7°  7'.  Its  name  is  known  in  connection  with  its  li^'ht- 
house.  (See  Lighthouse  Constroction.)  The  word  skerries 
is  applied  generally  in  Scotland  to  isolated  seagirt  rocks. 

Skim'mer,  an  English  appellation  of  the  birds  of 
the  family  Laridee,  sub-family  Rhynchopsin*,  and  genus 
Rhynchops.     (See  RhynchopsiNjE.) 

Skin.     See  Histology,  by  Col.  J.  J.  Woodward,  M.  D. 

Skin,  Chemistry  of.  Animal  skins  consist  mainly 
of  clastine  or  Keiiatink  (which  sec),  and  a  tissue  which 
with  hot  water  yields  a  solution  of  Gelatine  (which  see). 
It  is  the  latter  which  combines  with  tannic  acid  in  the  con- 
version of  the  skin  into  leather.  Skins  are  not  always 
tanned,  hut  for  some  uses  arc  dressed  in  other  ways.  The 
aborigines  of  America  arc  said  to  use  for  dressing  dried 


buffalo  skins  the  brains  and  marrow  of  the  animal.  Skins 
for  gloves  are  treated  with  alum,  and  afterward  with  yelk 
of  egg.  Such  so-called  glove-leather  is  therefore  still 
readily  altered  by  water,  acting  upon  the  gelatine.  (See 
also  Leather.)  H.  Wurtz. 

Skin  Diseases.     See  Appendix. 

Skink,  the  English  name  applied  to  lizards  of  the  fam- 
ily Scincid.*  (which  see.) 

Skin-Moths,  a  name  sometimes  given  to  beetles  of 
the  family  Dermestida-,  which  attack  skins.  They  are 
small  insects  (about  a  quarter  of  an  inch  or  less  in  length) 
of  dark  color,  and  sometimes  commit  great  ravages  in  col- 
lections of  skins  and  museums.  The  most  notable  species 
are  (1)  Dcrmestes  lardarius,  (2)  Dermcstes  mlpinus,  and 
(3)  Anthrenus  museorum.  (1 )  The  first  is  for  the  most  part 
blackish,  but  the  bases  of  the  elytra  are  ashy  or  gray  buff, 
relieved  by  two  or  three  black  spots.  Both  in  the  imago 
and  larva  stages  it  is  very  destructive.  (2)  The  second  is 
totally  black  above,  but  the  sides  of  the  thorax  and  the 
under  part  of  the  body  are  covered  with  white  scales.  It 
is  less  common  and  generally  distributed  than  the  preced- 
ing, but  almost  equally  to  be  dreaded.  Some  twenty-five  or 
thirty  years  ago  the  larvte  committed  great  ravages  in  fur- 
riers' stores  in  London,  and  a  large  reward  was  offered  for 
an  antidote  to  their  attacks.  Both  the  preceding  attain  about 
a  quarter  of  an  inch  in  length.  (3)  The  third  species  has 
transverse  waved  lines.  It  is  often  very  destructive  to 
museum  specimens,  and  especially  to  collections  of  pinned 
insects.  It  is  only  about  a  tenth  of  an  inch  in  length. 
All  these  species  maybe  killed  by  applications  of  benzene; 
and  this  remedy  is  perhaps  the  most  efficacious,  although 
camphor  and  turpentine  are  also  used.  Specimens  for  mu- 
seums should  be  prepared  for  resistance  to  the  attacks  of 
these  pests  by  applications  of  arsenic,  carbolic  acid,  cor- 
rosive sublimate,  and  benzene.  Theodore  Gill. 

Skinner  (Cortlandt),  b.  in  New  Jersey  in  1728  ;  re- 
ceived a  good  education;  became  a  prominent  lawyer;  was 
royal  attorney-general  of  New  Jersey  1775;  was  an  active 
loyalist  ("  Tory  ") ;  raised  three  battalions  of  New  Jer- 
sey volunteers  for  service  against  his  countrymen  ;  went 
to  England  at  the  peace  and  received  compensation  from 
the  British  government  for  his  losses  through  his  adher- 
ence to  the  royal  cause.  D.  at  Bristol,  England,  in  1799. 
— His  son,  Philip  Kearney,  b.  atAmboy,  N.  J.,  served  in 
a  loyalist  battalion,  and  was  afterward  distinguished  in  the 
East  and  West  Indies  and  in  Spain,  becoming  a  lieutenant- 
general.     D.  at  London  Apr.  9,  1826. 

Skinner_(EzEKiEL),  M.  D.,  b.  at  Glastenbury,  Conn., 
June  27,  1777;  was  in  youth  a  blacksmith's  apprentice, 
but  became  a  physician  at  Granville,  Mass.,  1801 ;  removed 
to  Lebanon,  Conn.,  1S07;  served  both  as  a  soldier  and  as  a 
surgeon  in  the  war  of  1S12-15;  was  licensed  as  a  Baptist 
preacher  at  Stafford,  Conn.,  1S19,  and  became  pastor  of  a 
church  at  Ashford  1S22.  His  son,  Rev.  Benjamin  Rush 
Skinner,  having  gono  to  Liberia  as  a  missionary  in  1S30, 
and  died  there  in  1831,  he  proceeded  to  Africa  to  supply 
his  place  in  1S34;  became  medical  director  of  the  colony  ; 
preached  frequently,  and  acted  for  a  time  as  governor. 
Returning  to  the  V.  S.  1S3S,  he  resumed  his'  pastoral 
duties  and  his  medical  practice.  D.  at  Greenport,  L.  I., 
Dec.  25,  1S55. 

Skinner  (John),  b.  at  Balfour,  Aberdeenshire,  Scotland, 
Oct.  3,  1721;  educated  at  Marischal  College,  Aberdeen; 
was  minister  to  an  Episcopal  church  at  Longside  for  sixty- 
five  years ;  was  subjected  to  many  trials  from  poverty  and 
from  his  Jacobite  sympathies  :  was  an  accomplished  He- 
brew, Greek,  and  Latin  scholar,  and  author  of  several 
learned  works  on  biblical  antiquities  and  interpretation, 
but  is  best  known  as  the  author  of  many  popular  songs, 
one  of  which,  Tvlloehgorum,  is  still  widely  known.  D.°at 
Aberdeen  June  16,  1807. 

Skinner  (John),  b.  in  New  Jersey  about  1750  :  served 
as  a  loyalist  in  the  Southern  campaigns,  attaining  the 
command  of  a  troop  in  Tarleton's  Legion;  subdued  the 
revolt  of  the  Maroons  in  Jamaica  1795;  was  engaged  in 
the  expedition  against  Surinam  1S04;  became  major-gen- 
eral, and  was  successively  governor  of  several  British 
islands  of  the  West  Indies,  having  commanded  a  brigade 
at  the  capture  of  Guadaloupe,  1810.  1).  in  England  Oct. 
10,  1827. 

Skinner  (John  Stuart),  b.  in  Maryland  Feb.  12. 1788; 
was  admitted  to  the  bar  1809;  settled  at  Baltimore  1813; 
was  postmaster  of  that  city  1822-37:  began  in  1819  the 
publication  of  the  American  Farmer,  the  first  American 
periodical  exclusively  devoted  to  agriculture;  afterward 
edited  several  other  papers  of  similar  character,  including 
the  Turf  Register  and  The  Plough,  Loom,  and  Anvil f  was 
the  first  organizer  of  agricultural  shows  and  fairs  in  the 
Middle  and  Southern  States ;  wrote  several  works  on  farm- 
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in"1  and  sporting  topics,  and  was  third  assistant  post- 
master-genera] 1S41-45.     D.  at  Baltimore  Mar.  21,  1S51. 

Skinner  (Otis  Ainsworth),  I).  D.,  b.  at  Royalton,  Vt., 
Julv  3,  1807  ;  was  for  some  time  a  school-teacher ;  hecamo 
a  tfniversalist  preacher  1820  ;  was  settled  as  a  pastor  at 
Baltimore,  Md.,  1831,  at  Haverhill  1836,  at  Boston  1837,  at 
New  York  1846,  again  at  Boston  1849,  and  became  in  1857 
president  of  Lombard  University  at  Gulesburg,  111.,  preach- 
ing also  at  Elgin,  and  subsequently  at  Joliet  1858.  He 
edited  religious  periodicals  at  Baltimore,  Haverhill,  and 
Boston  ;  wrote  several  religious  treatises,  and  was  an  active 
worker  in  behalf  of  education,  temperance,  and  reform  gen- 
erally. D.  at  Napierville,  111.,  Sept.  18,  1861.  His  Life 
was  written  by  T.  B.  Thayer  (1861). 

Skinner  (Richard),  LL.D.,b.  at  Litchfield,  Conn.,  May 
30, 1778  ;  studied  at  the  Litchfield  Law  School  under  Judge 
Reeve;  was  admitted  to  the  bar  1801 ;  settled  at  Manches- 
ter, Vt. ;  became  known  as  the  ablest  lawyer  in  that  .State ; 
was  judge  of  probate  for  Bennington  co.  1800-12;  member 
of  Congress  1813-15;  associate  judge  1815;  chief-justice 
of  the  supreme  court  1816;  Speaker  of  the  assembly  1818; 
governor  1820-23;  again  chief-justice  1824-29;  and  was 
distinguished  for  benevolence  and  public  spirit.  D.  at 
Manchester  May  23,  1833. 

Skinner  (Stephen),  M.  D.,  b.  in  London,  England,  in 
1623;  graduated  at  Christ  Church,  Oxford,  1646;  studied 
philology  and  medicine  on  the  Continent,  especially  at 
Heidelberg;  became  a  physician  at  Lincoln ;  was  an  ear- 
nest student  of  many  languages,  and  devoted  his  life  to  the 
preparation  of  a  vast  work  on  English  etymology,  which 
he  left  incomplete  at  his  death,  which  occurred  at  Lincoln 
Sept..  5,  1067.  Fortunately,  his  MSS.  fell  into  the  hands 
of  Thomas  Hcnshaw,  who  edited  them  under  the  title  Ety- 
mohgicon  Lingua  Anglicanm  (London,  folio,  1071),  a  work 
of  great  value  to  the  critical  student  of  the  English  language. 

Skinner  (Thomas  Harvey).  D.  D.,  LL.D.,  b.  at  Har- 
vey's Neck,  N.  C,  Mar.  7,  1791  ;  graduated  at  Princeton 
1809  ;  studied  law,  and  afterward  theology;  was  co-pastor 
with  Dr.  Janeway  of  the  Second  Presbyterian  (Arch  street) 
church  in  Philadelphia  1813-16,  and  pastor  of  the  Fifth 
Presbyterian  church  (first  in  Locust,  and  after  1823  in 
Arch  street)  1816-32,  with  the  exception  of  a  few  months 
in  1828,  when  he  was  over  Pine  street  church  in  Boston, 
Mass. ;  professor  of  sacred  rhetoric  at  Andover  Theological 
Seminary  1832-35  ;  pastor  of  Mercer  street  Presbyterian 
church,  New  York,  1835-48,  and  professor  of  sacred  rhet- 
oric and  pastoral  theology  in  Union  Theological  Seminary, 
N.  Y.,  from  184S  to  his  death,  Fob.  1,  1871.  Ho  published, 
besides  many  sermons  and  essays.  Religion  of  the  Bible 
(1S39;  republished  in  England  1848-51),  Aids  to  Preach- 
ing and  Hearing  (1S39;  republished  in  England  1839-40), 
Vinet's  Pastoral  Theology,  trans.  (1854),  Vinet's  Homi- 
letics,  trans.  (1S54).  Discussions  in  Theology  (1868).  (See 
A  Discourse  in  Memory  of  Dr.  Skinner,  by  Georgo  L. 
Prentiss,  D.  D.  (1871).)' 

Skin'nersville,  tp.,  Washington  co.,  N.  C.     P.  868. 

Skins,  for  furs.  See  Furs  and  the  Fur-Trade,  by  L. 
P.  Brockbtt,  A.  M. 

Skins,  for  leather.  See  Leather,  by  Prof.  C.  F. 
Chandler,  Ph.  D.,  M.  D.,  LL.D. 

Skip'jack,  a  name  given  in  the  U.  S.  to  several  species 
of  fishes  vory  distinct  from  each  other.  (1 )  It  is  sometimes 
use  I.  as  in  the  Boston  market,  for  the  Sardo  pelamys,  a 
fish  more  generally  known  under  the  name  Bonito  (which 
sec).  (2)  It  is.  along  flic  roust  of  the  Carolinas,  given  to  the 
Pomatomns  saltatrix,  the  bluefish  of  New  York  and  tailor 
of  Maryland  and  Virginia.  (3)  It  is  also  sometimes  ap- 
plied to  the  Scomberesox  scutellatus.  These  threo  fishes 
have  no  common  characters,  and  it  is  impossible  to  realize 
how  the  samo  name  has  become  perverted  to  such  diverse 
forms.  Theodore  Gill. 

Skip'paok,  p. -v.,  Montgomery  co.,  Pa.,  25  miles  N.  W. 
of  Philadelphia,  contains  I  church,  a  good  school  system,  a 
public  ball  and  lycouin,  1  newspaper  (German),  2  carriugc- 
faotories,  tin-ware  establishment,  a  washing-machine  fac- 
tory, grist  and  flouring  mills.  2  hotels,  rod-iron  fence  manu- 
factory, and  2  ei gar-factories.  Principal  business,  farming, 
dairying,  and  live  -fork  raising.     P.  about  400. 

A.  E.  Damblv,  Ed.  "Deb  Neutralist." 

Skip'per,  a  name  applied  in  England  to  certain  ani- 
mals— viz.  ( 1 )  fo  ihe  Scomberesox  saunu,  a  long, ipress- 

ed,  ion  ikerel-like  fish  ;  and  (2)  fo  butterflies  of  the  family 
Heaperiidtn,  small  dark-oolored  butterflies. 

Skip'perville,  p.-v.,  Dale  co..  Ala.     P.  1720. 

Skip'with's  Landing,  p.-v..  CsBaquena  co.,  Miss., 
on  Mississippi  River,  lias  I  weeklj  newspaper, 

Skir'ret,  the  Stum  siearum,  an  umbelliferous  parsnip- 
liko  plant,  a  native  of  Asia,  long  cultivated  in  Europe, I 


rarely  in  the  II.  S.,  for  its  root,  which  is  very  nutritious 
and  palatable.  Skirrct  affords  a  good  percentage  of  alcohol 
when  distilled,  owing  to  the  large  amount  of  sugar  present. 

Skittles.     See  Nine-Pins. 

Skopin',  town  of  Russia,  government  of  Riazan,  on  the 
Verda,  has  9  churches,  many  educational  institutions,  and 
large  manufactures  of  Russian  leather.     P.  10,578. 

Skovvhe'gan,  p. -v. .cap.  of  Somerset  co.,  Me.,  on  Skow- 
hegan  branch  of  Maine  Central  R.  R.  and  on  Kenne- 
bec River,  100  miles  N.  E.  of  Portland,  has  5  churches, 
good  schools,  3  banks,  1  newspaper,  a  handsome  court- 
house, a  woollen-mill,  3  axe-factories,  oilcloth-factories, 
and  2  hotels.     P.  3893.     W.  K.  Moody,  Ed.  "  Reporter." 

Skrzynec'ki  (Jan  Boncza),  b.  Feb.  18,  1780,  in  Ga- 
licia;  studied  at  Lemberg  ;  entered  the  Polish  army  and 
fought  under  Napoleon.  When  the  revolution  broke  out 
(Nov.  29,  1830)  Skrzynecki  was  made  a  brigadier-general ; 
distinguished  himself  in  the  battle  of  Grochow,  and  was 
appointed  commander-in-chief  Feb.  20,  1831.  He  repeat- 
edly defeated  the  Russians,  at  Wawre,  Dembe,  Iganie,  and 
the  Narew,  but  owing  to  peculiar  political  or  diplomatic 
circumstances  he  failed  to  pursue  his  victories.  May  26, 
is:; I,  he  was  defeated  at  Ostrolenka,  and  compelled  to  re- 
treat to  Warsaw  ;  Aug.  10  ho  was  superseded  by  Dembinski, 
and  after  the  capture  of  Warsaw  he  fled  to  Bohemia,  where 
ho  lived  for  several  years  in  Prague;  in  1839  was  appointed 
commander-in-chief  of  the  Belgian  army,  but  was  compelled 
by  the  reclamations  of  Russia,  Austria,  and  Prussia  to  re- 
sign. Ho  afterward  lived  for  twenty  years  in  Brussels,  but 
moved  in  1859  to  Cracow,  where  he  d.  Jan.  12.  LS60. 

Skua,  an  English  name  for  the  species  of  birds  of  tho 
family  Larida?  and  sub-family  Lestridin.*:  (which  see). 

Skull  [Ang.-Sax.  scy Ian,  to  "divide"],  the  collection 
of  bones  enclosing  the  brain  and  organs  of  special  sense, 
and  forming  the  osseous  frame  of  the  face.  The  skull  in- 
cludes 22  bones.  In  the  cranium  (Gr.  Kpavo<;.  a  "  helmet  "}, 
the  vaulted  case  which  protects  the  brain,  there  are  8  bones 
— the  occipital,  2  parietal,  frontal,  2  temporal,  sphenoid, 
and  ethmoid.  The  face  includes  14  bones — 2  nasal,  2  su- 
perior maxillary,  2  lachrymal,  2  malar,  2  palate,  2  inferior 
turbinated,  vomer,  and  the  inferior  maxillary.  In  addition 
to  these  bones  proper  of  the  skull,  there  are  the  appended 
teeth,  32  in  number  in  the  adult  (see  Teeth)  ;  the  Wor- 
mian bones,  small  bony  wedges  which  develop  in  variable 
number  and  size  in  the  sutures  or  lines  of  union  of  the 
cranial  bones,  and  the  delicate  bones  of  tho  auditory  ap- 
paratus, the  ossicula  auditus,  which  are  lodged  within  tho 
temporal  bone.  (See  Ear  and  Acoustics.)  The  size  and 
shape  of  the  skull  and  the  facial  angle  vary  in  the  differ- 
ent races  of  man  (see  Anthropology),  and  at  different 
ages  from  infancy  to  old  age.  In  the  new-born  infant  the 
sutures  between  the  cranial  bones  are  open,  a  condition 
permitting  the  bones  to  overlap  during  parturition.  During 
the  early  months  of  infant  life,  after  union  of  these  sutures, 
upon  the  top  of  the  head  two  noticeable  interspaces  exist, 
termed  the  anterior  and  posterior  fontanellos.  As  the  child 
grows,  the  bones  firmly  unite,  their  irrregular  borders  in- 
terdigitating  and  exhibiting  a  tortuous  line  of  union — the 
sutures.  The  fontanelles  are  covered  by  the  growing  cra- 
nial bones  and  the  development  of  the  inferp 1  Wor- 
mian bones.  The  lower  cranial  bones  and  the  facial  bones 
are  very  irregular  and  complicated  in  structure,  having 
numerous  bony  processes,  canals,  and  foramina  for  tho 
transmission  of  nerves  of  special  sense  and  sensation  and 
nutrient  blood-vessels.  The  great  opening  at  the  base  of 
the  skull  is  the  foramen  magnum,  and  transmits  the  ag- 
gregated tubules,  both  motor  and  sensory,  of  the  spinal 
cord  from  the  origin  and  seat  of  volition  and  sensation, 
tho  brain,  to  tho  various  parts  of  the  body  over  which 
it  presides.  The  two  lesser  foramina,  one  in  either  orbit, 
transmit,  tho  optic  nerves.  Tho  interior  of  the  cranium  is 
divided  into  compartments  by  partial  membranous  par- 
titions or  folds  of  dense  fibrous  structure,  reflections  of 
the  meninges,  or  membranes  lining  the  interior  of  the  cra- 
nial vault;  this  structure  partially  separatee,  BUpportS, 
and  maintains  ill  nitii  the  different  ganglia  and  lobes 
of  intoreranial  nerve-matter,  and  is  a  protection  from 
injury  by  concussion.  Tho  bones  id'  Ihe  skull  are  liable 
to  fracture,  necrosis,  non-development,  and  periostitis. 
The  maxillary  bones  are  the  frequent  seal  of  abscesses 
consequent  upon  irritation  of  the  teeth.  Death  of  the 
maxillary  bones  is  a  chief  result  of  phosphorus  poisoning, 
the  phosphorus  gaining  access  through  necrosed  teeth  or 
vacant  alveolar  cavities. 

E.  Darwin  Hudson,  Jr.  Revised  by  Willard  Parker. 

Sknll'cap  [Lat.  Scutellaria,  from  ecutella,  a  "little 
dish"],  the  common  name  of  a  genus  of  perennial  herbs 
found  over  a  wide  rango  of  climates  in  America,  especially 
in   .Mexico  and   the  sub-tropical   regions,   though   several 
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gpeoiea  grow  in  tbe  Northern  f.  S.  and  in  Europe.  They 
derive  their  name  from  an  envelope  around  the  fruiting 
oalj  \.  have  little  aroma,  and  enjoy  a  popular  but  delusive 
reputation,  espe  lally  for  the  cure  of  hydrophobia. 
Skull  Creek,  p. -v.  and  tp.,  Butler  co.,  Neb.  P.  238. 
Skunk  [from  the  Abenaki  segaakti],  the  common  name 
npplie  1  in  the  1".  S.  to  the  species  of  the  family  Mustelidffl 
an  1  sub-family  Mephitinsa.  The  body  is  moderately  clon- 
,  ched  backward  :  the  legs  comparatively  short ; 
the  feel  Bub-plantigrade;  the  tail  rather  long  and  very 
bushy;  the  color  is  particolored,  black  and  white  being 
contrasted.  Their  distinctive  characters,  as  contrasted 
with  the  other  members  of  the  family,  are  chiefly  exhibited 
in  the  skull  and  teeth.  The  skull  is  compressed  backward, 
produced  forward  and  transversely  convex,  with  the  ante- 
orbital  foramen  small  and  opening  forward,  and  the  audi- 
tory hulla>  much  inflated  and  bulging  forward;  the  teeth 
are  M.  J.  P.  M.  f  or  $ ,  C.  \,  I.  §  X  2;  the  last  molar  of  the 
upper  jaw  enlarged,  and  more  or  less  extended  longitudi- 
nally. Their  anal  glands,  according  to  Chatin,*are  essen- 
tially like  those  of  the  badgers  and  ratels,  and  are  in  a 
single  pair  and  of  largo  dimensions;  their  outer  walls  are 
formed  by  a  thick  fleshy  tunic  formed  of  two  layers  of  in- 
terlaced fibres,  capable  of  sudden  strong  compression  of 
the  receptacles  ;  these  are  enormous  reservoirs,  with  a  dense 
re-i-ting  fibrous  coat,  always  containing  a  considerable 
quantity  of  the  follicular  product.  The  glandular  substance 
is  not  spread  all  over  the  central  pouch,  but  is  restricted  to 
a  particular  portion,  and  contrasts  by  its  dark  color  with 
the  white  ground  of  the  envelope  of  the  pouch.  The  con- 
tents of  the  receptacles  are  sufficiently  offensive  to  justify 
the  profound  and  universal  disgust  which  these  animals 
excite  in  consequence  of  their  curious  and  very  efficacious 
means  of  defence.  The  voiding  of  the  liquid  must  be  sud- 
den ;  and  it  does  not  suffice  that  the  receptacle  is  large  and 
powerfully  muscular;  the  offensive  liquid  must  be  directed 
far  backward,  so  as  to  flow  as  little  as  possible  upon  the 
rectal  muscular  membrane;  so  the  opening  is  large  and 
upon  the  summit  of  an  umbilicated  papilla,  around  which 
rests  a  cutaneous  fold  which  in  a  measure  directs  the  dis- 
charge. It  is  said  that  the  mephitic  fluid  is  also  to  some 
extent  diffused  by  a  whisk  of  the  tail,  but  this  is  doubtful. 
The  skunks  are  distributed  throughout  America.  N.  as 
well  as  S.,  except  the  coldest  parts,  and  are  found  in  no 
other  portion  of  the  world.  The  number  of  species  is  not 
yet  entirely  certain,  but  they  are  much  fewer  than  was 
formerly  supposed.  According  to  Gray,  there  are  three 
species  of  Mephitu  (M.  mephitica  or  variatu,  M.  bittata, 
and  .1/.  mexicana),  one  of  Spilogale  {S.  putoriiu),  and  one 
of  Cunepatiu  ( C.  mapurito).  Three  of  these  occur  in  the 
TJ.  S.  The  Mephitu  mephitica  is  the  common  large  skunk 
generally  distributed  over  the  country:  the  Spilogale  pu- 
toriiu is'a  small  species,  confined  to  the  Western  and  South- 
western States  W.  of  the  Mississippi  River,  and  from  Iowa 
southward;  the  Conepalue  mapurito  is  about  the  size  of 
Mephitis  mephitica,  and  confined  to  the  south-western  parts 
of  the  U.  S.  (Texas,  etc.),  into  which  it  extends  from 
Mexico.  Although  they  vary  much  in  color,  they  can 
generally  be  distinguished  as  follows:  the  MephitU  is 
black,  with  tbe  crown  white  and  with  two  white  streaks 
diverging  thence;  the  Spilogale  is  black,  with  a  spot  on 
the  forehead  and  one  on  each  temple,  and  a  number  of 
white  but  interrupted  longitudinal  streaks  on  the  back  ; 
the  Cunepattu  is  black,  but  with  a  broad  white  dorsal  me- 
dian band.  The  species  are  all  active  carnivorous  animals, 
feeding  on  small  quadrupeds  and  birds  as  well  as  reptiles. 
They  burrow  in  the  ground,  and  in  the  Northern  States  re- 
main torpid  during  the  winter.  They  bring  forth  from 
six  to  nine  young  at  a  birth.  The  mephitic  fluid  has  been 
employed  medicinally  to  some  extent  as  an  antispasmodic 
in  hysteria,  asthma,  etc.  The  bite  of  the  animal  is  in 
some  quarters  much  dreaded,  and  is  said  to  induce  hydro- 
phobia. Theodore  Gill. 

Skunk'-cabbage  [Symplocarpue  foetidtu],  the  popular 
name  of  a  large  marsh-plant  of  the  arum  family,  common 
in  the  V.  S.  from  Maine  to  South  Carolina,  distinguished 
by  the  unpleasant  smell  and  by  the  clusters  of  leaves  from 
which  it  derives  its  name,  is  an  endogen,  producing  early 
in  tbe  spring  its  four-petaled  flowers  in  a  globular  cluster 
upon  a  short  stem  within  a  shell-shaped  spathe  or  hood,  of 
a  dark  purplish  color.  <>r  with  yellow  and  purple  stripes 
and  spots,  variegated  with  patches  of  red  or  green.  The 
fruit  i*  oval  and  fleshy,  enclosing  large  purple  seeds.  The 
roots  and  leaves  have  been  u-cd  a-  stimulants. 

Skye,  an  island  of  Scotland,  the  largest  of  the  Inner 
Hebrides,  belongs  to  the  county  of  Inverness,  from  the 
mainland  of  which  it  is  separated  by  the  channel  of  Kyle 
Khea.  half  a  mile  broad.     Area,  547  sq.  in.    Pop.  21,521  in 

*  The  writer  is  indebted  to  Dr.  Coues  for  the  abstract  of 
Chatin's  conclusions. 


1851;  1S,751  in  1861.  The  surface  is  mountainous  and 
rugged ;  the  coast-line  especially  is  steep,  abrupt,  and 
wild,  but  often  strikingly  picturesque  on  account  of  its 
peculiar  basaltic  formations,  its  caves  and  waterfalls.  The 
soil  is  not  unproductive,  but,  on  account  of  the  extreme 
dampness  of  the  climate,  it  is  utterly  unfit  for  agriculture. 
The  name  of  the  island,  Skye,  means  in  the  old  Scandi- 
navian tongue  "cloud,"  and  is  very  appropriate,  for  it 
always  rains  here;  the  days  during  the  year  on  wdiieh  no 
rain  falls  are  very  few.  Turnips  and  potatoes  grow  well, 
however,  and  sheep-breeding  is  carried  on  with  some  suc- 
cess. Fishing  is  the  principal  occupation,  and  large  quan- 
tities of  salt  and  dried  cod,  herring,  ling,  and  saithe  are 
exported.  The  inhabitants,  who  are  of  Gaelic  descent,  in- 
terspersed with  Norse  settlers,  and  who  still  use  the  Gaelic 
language,  are  poor,  and  their  number  decreases,  as  many 
of  them  emigrate  to  the  colonies  in  search  of  a  better  home. 
Sky'lark  [Alauda  arvewrie),  a  European  bird,  type  of 
the  family  Alaudidie,  celebrated  for  its  song.  It  is  cha- 
racterized in  its  genus  by  the  slight  prolongation  of  the 
feathers  of  the  occiput,  but  not  enough  so  to  form  a  crest; 
the  very  small  size  of  the  first  primary,  the  equality  of  the 
second  and  third  (which  exceed  the  fourth),  and  the  mar- 
gination  outside  with  white  of  the  external  tail-feathers  ; 
the  upper  parts  are  variegated  with  blackish  and  reddish 
gray  ;  the  lower  parts  white  on  the  abdomen,  but  with  the 
neck,  breast,  and  sides  tinged  with  reddish  and  spotted 
with  brown.  The  length  is  about  seven  inches,  the  tail 
being  three.  It  is  found  all  over  Europe  as  well  as  North- 
ern Africa  and  the  corresponding  zones  of  Asia.  It  fre- 
quents meadows,  and  does  not  perch.  It  feeds  chiefly  on 
the  seeds  of  various  plants  and  larva;.  Its  nest  is  formed 
on  the  ground.  It  lays  four  or  five  eggs  of  a  whitish  gray 
color.  It  is  almost  equally  esteemed  for  the  delicacy  of  its 
flesh  and  the  melody  of  its  song.  Theodore  Gill. 

Sky'ros  [anc.  Scvroe],  an  island  of  Greece,  in  the 
JE"ean  Sea,  24  miles  N.  E.  of  Eubtea.  comprises  an  area 
of  °60  sq.  ra.,  with  2fi?.0  inhabitants.  The  southern  part  is 
very  mountainous  and  rugged,  ami  partly  barren,  but  the 
northern,  more  level,  is  fertile,  and  produces  wine,  wheat, 
oak  and  pine  timber,  and  goats  of  a  superior  breed. 
Slab  Fork,  tp.,  Wyoming  co.,  West  Va.  P.  4S0. 
Slade  (William),  b.  at  Cornwall,  Vt.,  May  9,  1786; 
graduated  at  Middlebury  College  1807;  began  the  prac- 
tice of  law  1810;  was  editor  and  publisher  of  the  Cb- 
lumbian  Patriot  1814-15:  secretary  of  state  1815-2:5; 
judge  of  Addison  co.  1816-22:  clerk  in  the  state  depart- 
ment at  Washington  1S23-29;  State  attorney  for  Addison 
co.  1S30-31 ;  member  of  Congress  1831-43  ;  reporter  of  the 
supreme  court  of  Vermont  1844;  governor  of  that  State 
1S44— 16,  and  from  1S46  to  1858  secretary  of  the  national 
board  of  popular  education,  in  which  capacity  he  rendered 
eminent  service  in  annually  sending  to  the  Western  States 
a  considerable  number  of  competent  teachers.  D.  at 
Middlebury  Jan.  18,  1859.  Compiler  of  Vermont  State 
Papers  (1823),  Statutes  of  Vermont  (1S25),  and  Vermont 
Reports,  vol.  xv.  (1844),  and  author  of  many  pamphlets  on 
law,  politics,  and  education. 

Slags  [Dan.  slagg],  the  imperfect  glassy  or  verifiable 
compounds  which  are  produced  during  the  reduction  of 
metallic  ores  by  various  fluxes.  The  slags  produced  in 
metallurgical  operations  should  have  the  following  proper- 
ties :  They  should  fuse  at  the  right  temperature  ;  be  of  such 
fluidity  and  specific  gravity  as  to  allow  the  metal  or  matte 
(reyul'us)  produced  to  sink  readily  through  them;  have 
such  a  composition  that  they  will  not  attack  the  desired 
product  or  the  furnace-walls,  and  will  not  allow  undesirable 
bodies  to  separate  from  themselves  ;  must  be  able  to  take 
up  foreign  substances,  and  must  be  in  sufficient  quantity 
to  protect  the  desirable  products  from  the  hurtful  influence 
of  the  blast  or  other  agencies.  It  is  seldom  the  case  that 
all  of  these  conditions  can  be  fulfilled,  and  therefore  the 
efforts  of  the  smelter  must  be  directed  to  securing  as  ad- 
vantageous a  combination  as  possible.  Tbe  slags  of  or- 
dinary occurrence  are  silicates,  combinations  of  silicic  acid 
with  bases  already  present  in  the  charges  or  formed  dur- 
ing the  operation  ;'  but  they  will  frequently  contain  earthy 
suTphides  and  fluorides,  as  well  as  particles  of  metal  and 
matte.  Sometimes  they  may  be  looked  upon  as  single 
chemical  compounds,  at  other  times  they  appear  to  consist 
of  mixtures,  but  in  normal  slags  the  amount  of  silicic  acid 
is  always  within  certain  limits. 

The 'following  classes  of  slags  have  been  recognized: 
Sub-silicates,  in  which  the  oxygen  of  the  base  is  to  that  of 
the  silica  as  1  to  less  than  1  :  they  have  sometimes  tbe 
formula  3RO.Si02,  but  must  frequently  be  regarded  as 
mixtures  of  still  more  basic  silicates,  while  sometimes  they 
approach  verv  near  to  the  uni-silicatcs.  RO  is  generally 
represented  by  FeO  (protoxide  of  iron)  and  MnO  (protoxide 
of  manganese)  in  these  slags,  which  arc  produced  in  pud- 
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dling  and  reheating  iron.  They  fuse  easily,  flow  very 
freely,  and  solidify  quickly  to  a  dark  brittle  mass  of  high 
specific  gravity,  frequently  possessing  a  metallic  lustre  ; 
and  they  arc  gelatinized  by  acids.  Uni-eilicates  have  the 
oxygen  of  the  bases  to  that  of  the  silica  as  1  to  1  ;  they 
may' therefore  have  the  formula  2RO,Si02,  or  2B*Os,3SiOi, 
or  a  combination  of  protoxide  bases  with  sesquioxide,  as 
2R0,SiO2  +  2R203,?.Si02.  In  these,  ltd  may  consist  mainly 
of  protoxide  of  iron,  or  mainly  of  lime(CaO)  and  magnesia 
(MgO),  with  R2O3  represented  by  alumina  (AI2O3).  Uni- 
silicates  of  the  first  class  arc  produced  in  certain  lead- 
smelting  operations  and  in  the  early  stages  of  iron-puddling. 
They  closely  resemble  the  foregoing  sub-silicates  in  appear- 
ance and  properties,  and  are  very  prone  to  form  obstruc- 
tions in  the  furnace  on  account  of  the  easy  reduction  of  the 
oxide  of  iron  contained  in  them.  When  the  bases  are 
mainly  earthy,  the  uni-silicates  are  somewhat  difficult  to 
fuse,  flow  quite  easily,  solidify  quickly,  and  have  a  light- 
colored,  stony  appearance.  They  are  frequently  crystalline, 
and  more  or  less  porous,  and  are  sometimes  produced  in- 
tentionally by  adding  much  lime  to  remove  sulphur,  as 
sulphide  of  calcium,  in  iron-blast  furnaces.  Bi-»ilicatea, 
with  twice  as  much  oxygen  in  the  silica  as  in  tin*  bases, 
may  have  the  formulas  RO.SiOj ;  Rs03,3Si02,  or  RO,Si02 
+■  Rs03,3SiOj.  In  general,  these  arc  the  most  desirable 
slags,  as  they  can  be  so  compounded  as  to  possess  most  of 
the  qualities'  of  a  desirable  slag.  They  do  not  solidify  so 
quickly  as  the  preceding,  can  be  drawn  into  threads,  are 
generally  vitreous,  translucent,  and  often  yield  crystals  in 
cooling.  They  are  not  completely  decomposed  by  acids 
until  after  fusion  with  alkalies.  Tri-silicates  have  three 
times  as  much  oxygen  in  the  silica  as  in  the  bases ; 
2R0,  SSiOj;  2KjOs,9Si02 ;  or  2RO,3Si02  +  2R203,9SiOj.  By 
reason  of  (he  large  proportion  of  silicic  acid  in  them,  these 
slags  are  very  apt  to  take  up  metallic  oxides,  and  they  also 
fuse  at  so  high  a  temperature  that,  in  the  ease  of  blast 
furnaces,  there  is  danger  of  reducing  silicon,  which  would 
combine  with  the  iron.  They  are  therefore  very  seldom 
produced  in  regular  smelting  operations. 

Although  in  the  preceding  formulas  combinations  of  one 
base  with  silica  have  been  indicated,  this  is  very  seldom 
the  case  in  practice,  partly  from  the  nature  of  the  ores  and 
fluxes,  partly  from  the  intentional  production  of  mixed 
silicates,  it  being  well  known  that  compound  silicates  are 
in  general  much  more  fusible  than  those  with  but  a  single 
base.  Thus,  according  to  Plattner,  silicate  of  alumina  is 
formed  from  its  constituents  at  a  temperature  of  211)0°  C. ; 
silicate  of  magnesia,  at  2200  to  2200°;  silicate  of  lime,  at 
2100  to  2150°;  while  the  compound  silicate  of  lime  and 
magnesia  forms  at  2000°,  of  lime  and  alumina  at  1050°. 
Boderaan's  bi-silicatc  slag,  regarded  as  the  most  fusible 
combination  of  ordinarily-occurring  slag-forming  materials, 
contains  50  per  cent,  of  silica,  30  per  cent,  of  lime,  and  14 
per  cent,  of  alumina:  any  variation  from  these  proportions 
lessens  its  fusibility.  Most  slags  obtained  in  copper  and 
load  smelting  will  contain  metallic  oxides,  particularly  pro- 
toxide of  iron,  in  addition  to,  or  in  place  of,  the  lime  and 
other  earthy  bases,  thus  becoming  still  more  fusible,  while 
the  earthy  bases  alone,  even  in  the  case  of  compound  sili- 
cates, givo  slags  too  infusible  for  these  operations,  but 
well  adapted  to  iron-blast  furnaces.  Magnesia  is  not  added 
when  any  other  base  can  be  obtained,  even  to  make  a  com- 
pound silicate,  because  it  gives  such  an  infusible  silicate, 
but  sometimes  magnesia  is  purposely  added  to  increase 
the  infusibility  of  the  slag;  and  it  may  amount  to  25  per 
cent.  Lime  is  rarely  wanting  in  slags;  the  alumina  should 
not  exceed  15  or  10  per  cent.;  protoxide  of  manganese 
sometimes  replaces  the  lime.  A  slag  once  formed  will  re- 
melt  at  300  to  400°  C.  leas  than  the  temperature  required 
to  form  it,  ami  hence  it  is  better  to  use  native  silicates,  like 
hornblende  and  clay-slates,  or  old  slags,  than  to  add  the 
separate  ingredients,  whenever  it  is  possible  thus  to  con- 
trol the  acid  or  basic  property  of  the  resulting  slag.  Fre- 
quently, by  judicious  mixture  of  ores,  the  proper  slag  can 
Be  Obtained  without  adding  any  lllix;  at  other  times  a  ba- 
sic flux,  like  limestone,  will  he  absolutely  necessary.  Occa- 
sionally, there  will  be  an  excess  of  alumina,  and  it  is  then 
to  be  regarded  as  playing  the  part  of  an  acid,  but  illumi- 
nates without  silicate-  do  not  occur  as  slags.  The  must 
infusible  silicates,  like  silicate  of  sine  or  tin.  can  be  made 
to  fuso  when  combined  with  other  silicates.  A  slag  should 
not  fuse  beforo  the  desired  effect  has  been  produced  in  the 
furnace,  whether  it  be  the  reduction  of  an  oxide,  absorpti  in 
of  carbon  byiron,  sulphurization  of  metals,  etc.  Slags  arc 
often  affe  ;tc  1  by  the  manner  in  which  they  solidify  ;  rapid 

ling  producing  a  glassy,  brittle  slag,  while  slow  cooling 

tends  to  produce  a  stony,  tough  slag,  provided  the  chemioal 
constitution  is  right.     For  this  reason  the  slags  when  0  "'I 

fir  paving  or  building  materials  are  slowly ilc  I.     Slags 

have  also  been  used  t->  miiuif.it  no  cement,  alum.  I'm'  fer- 
tilizers, and  fir  ornamental  purposes. 


The  color  of  slags  is  very  various.  Generally,  a  dark 
slag  will  owe  its  color  to  metallic  oxides,  dark  green  or 
black  indicating  iron  oxides,  and  dark  brown  manganese; 
light  green  indicates  protoxide  of  iron ;  red  or  reddish -brown, 
suboxide  of  copper.  Some  very  dark  slags  from  iron  fur- 
naces, however,  owe  their  color  probably  to  sulphur,  and 
contain  little  iron  oxide.  The  peculiar  blue  color  of  some 
blast-furnace  slags  has  been  referred  to  the  presence  of 
ultramarine,  vanadium,  molybdenum,  cobalt,  and  titanium. 
While  each  or  all  of  these,  excepting  perhaps  ultramarine, 
may  be  present  in  blue  slags,  and  may  possibly  cause  the 
blue  color,  especially  the  cobalt  oxide.  Bontemps  has  shown 
that  nxide  of  iron  alone  can  impart  all  colors  to  glass; 
while  Fournet  refers  the  blue  shades  of  most  of  these  slags 
to  their  physical  constitution.  The  blue  color  of  old  zinc 
retorts  has  been  also  referred  to  the  presence  of  titanium; 
and  Wiihler  considered  that  certain  blue  slags  from  blast 
furnaces  owed  their  color  to  a  compound  like  ultramarine, 
but  containing  sulphide  of  calcium  in  place  of  sulphide  of 
sodium.  Among  the  minerals  closely  imitated  by  certain 
slags  in  composition  and  crystalline  form  may  be  men- 
tioned amphibole,  pyroxene,  wollastonite,  diopside.  geh- 
lenite,  and  labradorite,  all  of  which  have  been  found  in 
various  blast-furnace  slags.  11.  B.  CORNWALL. 

Slan'der  [Gr.  oxivSaW],  in  law,  is  the  speaking  by  one 
person,  in  the  presence  of  one  or  more  hearers,  of  defam- 
atory words  concerning  another  injurious  to  his  reputation 
and  character,  by  which  pecuniary  damage  is  done  to  him, 
and  for  which  he  is  entitled  to  recover  compensation  in  on 
action  at  law.  The  defamatory  words  which  constitute 
slander  are  of  two  classes:  (1 )  those  which  are  actionable 
in  themselves,  because  the  law  conclusively  presumes  that 
pecuniary  damage  results  from  their  utterance;  (2)  those 
which  become  actionable  only  by  alleging  and  proving  that 
such  pecuniary  damage  was  in  fact  sustained  by  tin-  pers  01 
defamed.  The  first  class  includes  (o)  words  which  impute 
the  commission  of  a  crime  involving  moral  turpitude  and 
punishable  by  the  law,  or,  as  it  is  sometimes  expressed,  a 
crime  involving  an  infamous  punishment;  (6)  words  which 
charge  that  a  person  has  an  infectious  disease,  or  one  which 
renders  him  unfit  to  be  associated  with,  such  as  small- 
pox or  syphilis  ;  (c)  words  spoken  of  a  person  in  connect  inn 
with  his  office,  profession,  trade,  or  business,  and  which 
naturally  or  necessarily  tend  to  injure  him  therein.  All 
other  defamatory  words,  spoken  merely,  become  actionable 
only  when  they  actually  and  directly  cause  pecuniary  loss 
or  injury;  and  that  fact  must  be  averred  and  proved  by 
the  plaintiff.  At  the  common  law,  words  charging  incon- 
tinence or  want  of  chastity  upon  a  female  are  nut  action- 
able of  themselves,  and  require  the  additional  fact  of  an 
injury  which  the  law  calls  pecuniary  ;  but.  this  serious  and 
barbarous  defect  has  been  remedied  by  statute  in  many  of 
the  States.  The  gist  of  the  wrong  and  the  foundation  of 
the  defendant's  liability  is  his  mulirr  in  uttering  the  words, 
and  this  malice  is  (except  in  the  single  instance  of  priv- 
ileged communications)  conclusively  presumed  to  exist  if 
the  defamatory  statement  is  false.  On  the  other  hand,  if 
the  charge  is  true,  no  matter  how  injurious  it  may  be,  nor 
how  hostile  may  have  been  the  defendant's  motives,  the 
legal  malice  is  not  present.  In  an  action  for  slander  the 
defences  may  be  (1)  a  denial  that  the  words  were  spoken; 

(2)  a  justification,  or  the  assertion  that  the  charge  is  true; 

(3)  a  claim  that  the  words  constituted  a  "privileged  com- 
munication," and  were  not  malicious;  or  (4)  matters  in 
mitigation  of  damages,  which  do  not  form  a  complete  de- 
fence, but  tend  to  reduce  the  amount  of  the  recovery.  At 
the  common  law,  the  rules  concerning  the  defences  of  jus- 
tification and  of  mitigation  were  exceedingly  technical  and 
severe  upon  the  defendant,  but  they  have  been  much  re 
fixed  by  modern  legislation  both  in  the  I!.  S.  and  in  Eng- 
land. (  For  several  other  matters  which  are  common  to  the 
actions  Inr  slander  and  for  libel,  and  especially  for  the  rules 
concerning  the  defence  of  "privileged  communications," 
see  the  article  Libel.)  John  Norton  Pomkroy. 

Slane;  [a  word  of  doubtful  derivation],  the  use  of  words 
which  arc  unauthorized  and  vulgar,  and  which  usually  hai  0 
a  burlesque  character.     (See  AROOT.) 

Slate    [O.    Eng.    telaie],    indurated    metamorphosed 
shale;   a   hud   tough   rock    which   splits  into  thin  plate-, 
the   typo   being   roofing  slate.      The   lamination    of  -lite    1- 
imt  tiiat  of  the  bedding,  but  is  often  at  right  angles  to  it. 
It    is    produced    by    lateral    pressure,   is    confined    to   dis- 
turbed  and   metamorphosed   rock   ( :n gillite  |,  and   from  its 
peculiar  character  is  called    -hit  \  cleavage.      Slate  is  new 
the    iiin-t    highly-OSteemed  material    in  use  fur  uniting,  and 
is  very  largely  employed  for  that  purpose.      Its  execlli  : 
are — its  neatness  of  appearance,  its  oleanliness,  its   it 
struotibility,  and  its  resistance  to  lire.     Slate  is  found  in 
all  countries  where  there  are  metamorphic  rocks  1  the 
source  of  supply  has,  however,  been   STorth   Wales, 
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there  arc  immense  quarries  located  on  or  near  the  coast, 
and  from  which  slate  is  sent  to  nearly  all  parts  of  the 
world.  The  quarries  of  IVnrhyn  alone  employ  nearly  3000 
workmen.     Ex<  ellenf  roofing-slate  i^  also  obtained  in  man; 

localities  in  the  U.  S.,  as  at  Brownvillc.  Me.;  Poultney, 
Castleton,  etc.,  Vt. ;  Granville,  James vi He,  and  Hampton, 
N.  Y.;  Newton,  Delaware,  Slatington,  Pa.;  Peachbottom, 
on  the  N.  line  of  .Maryland,  etc.  In  these  different  local- 
ities there  arc  some  hundreds  of  quarries  in  active  opera- 
tion, from  which  the  demand  for  slate  in  the  U.  S.is  princi- 
pally supplied.  Slate  of  good  quality  is  also  known  to  exist 
in  North  and  South  Carolina  and  in  the  Huron  Mountains 
N.  of  Marquette.  Mich.  Although  the  great  consumption  of 
[ate  is  for  roofing,  it  is  employed  for  many  other  purposes, 
suoh  as  billiard-tables,  counters,  tiles,  blackboards,  and 
writing-slates,  and,  when  enamelled,  for  mantels,  table- 
tops,  etc.  In  using  slate  for  roofing  the  larger  sizes  are 
attached  to  battens  nailed  across  the  rafters  ;  smaller  slates 
are  laid  upon  a  rough  board  roofing.  The  slate  is  attached 
to  its  support  by  nails  driven  through  holes  which  are 
made  with  a  sharp-pointed  instrument  with  great  facility 
when  skilfully  used.  The  unit  of  measure  usually  em- 
ployed for  roofing-slate  is  a  square  of  10  feet,  or  100  square 
feet.  J.  S.  Newberry. 

Slate,  tp.,  Wood  co.,  West  Va.     P.  878. 

Sla'ter  (Samuel),  b.  at  Helper,  Derbyshire,  England, 
June  9,  17fiS;  was  apprenticed  at  the  age  of  fourteen  to 
Jcdidiah  Strutt,  partner  of  Arkwright  in  the  business  of  } 
cotton-spinning;  assisted  his  master  in  making  some  im- 
provements in  his  machinery,  of  which  he  acquired  a 
thorough  knowledge;  saw  in  a  newspaper  in  17S9  tho  law 
passed  by  tho  U.  S.  Congress  in  that  year  for  the  encour- 
agement of  manufactures,  and  a  notice  of  the  bounty  of- 
fered by  the  Pennsylvania  legislature  for  the  introduction 
of  the  Arkwright  patents  into  the  U.  S.,  the  communication 
of  the  models  of  the  new  machinery  to  foreign  countries 
being  then  forbidden  by  English  law  under  severe  penal- 
ties. Believing  himself  able  to  construct  new  machinery 
from  memory,  he  sailed  for  New  York ;  arrived  there  Nov., 
1789,  and  learning  that  Moses  Brown  of  Rhode  Island  had 
attempted  the  spinning  of  cotton  by  machinery,  wrote  him 
stating  the  facts  of  his  knowledge  of  the  Arkwright  ma- 
chinery. By  invitation  of  the  latter  he  proceeded  to  Prov- 
idence, entered  into  a  contract  with  William  Almy  and 
Smith  Brown  to  construct  and  work  the  new  cotton-spin- 
ning machinery,  and  started  at  Pawtucket  Dec.  21,  1790,  a 
mill  with  three  carding-maehines  and  seventy-two  spindles, 
which  was  the  virtual  beginning  of  the  cotton  manufacture 
in  America.  Acquiring  a  competent  fortune  by  the  results 
of  his  industry,  he  erected  cotton-mills  of  his  own  at  Ox- 
ford (now  Webster),  Mass.,  in  1812,  to  which  he  added 
woollen-mills  1S15-16,  the  nucleus  of  the  prosperous  village 
of  Slatersvillc.  He  gave  due  attention  to  the  mental  wants 
of  his  employes,  having  established  a  Sunday-school  as 
early  as  179G,  and  having  subsequently  maintained  schools 
for  the  children  of  his  artisans.  While  engaged  in  the 
task  of  reproducing  from  memory  the  models  of  the  Ark- 
wright machinery,  he  was  for  a  considerable  time  unable  to 
remember  a  small  but  very  essential  piece  of  the  mechanism, 
until,  having  in  a  dream  revisited  the  English  establish- 
ment, he  examined  the  piece  in  question,  and  was  able  on 
waking  to  make  use  of  the  information  thus  derived.  D. 
at  Webster,  Mass.,  Apr.  21,  1835.  {See  Rev.  George  S. 
White's  Memoir  of  Samuel  Slater,  the  Father  of  American 
Manufacture*,  connected  with  a  Hiatory  of  the  Jiine  and 
Progress  of  the  Cotton  Manufacture  in  Euqland  and  America 

(Philadelphia,  1836;  2d  ed.  1S46).)        Porter  C.  Bliss. 

Slate  Range,  tp.,  Yuba  co.,  Cal.     P.  880. 

Slate  River,  tp.,  Buckingham  co.,  Va.     P.  2101. 

Sla'tersville,  p. -v.,  North  Smithfield  tp.,  Providence 
co.,  R.  I.,  founded  by  Samuel  Slater  {which  see). 

Sla'tillgton,  p.-b.,  Washington  tp.,  Lehigh  co.,  Pa., 
on  Lehigh  River  and  Lehigh  Valley  R.  R.,  has  extensive 
slate-quarries.     P.  1508. 

Slaugh'terville,  p. -v.,  Webster  co.,  Ky.,  on  St.  Louis 
and  South-eastern  R.  R.     P.  of  v.  130. 

Slave  Coast.     See  Guinea. 

Slave  Lake  and  River.     See  Great  Slave  Lake. 

Slavery.     See  Appendix. 

Slavery  Compromise  of  1850.     See  Slavery. 

Slaves  and  the  Slave-Trade.     See  Slavery. 

Slavic  Races*     See  Slavs. 

Slavo'nia,  formerly  a  province  of  Hungary,  but  forming 
now,  together  with  Croatia  and  the  Military  Frontier,  the 
kingdom  of  Croatia  and  Slavonia,  a  political  division  of 
the  Austrian  empire,  comprising  an  area  of  SST3  sq.  m., 
with  1,864,034  inhabitants.  Slavonia  proper  is  bounded 
N.  by  the  Dravc  and  S.  by  the  Save,  E.  by  the  Danube 


and  W.  by  Illyria  and  Styria.  A  branch  of  the  Carnian 
Alps  enters  Slavonia  from  the  W.,  and  traverses  it  in  its 
whole  length,  forming  the  watershed  between  the  Drave 
and  the  Save,  and  terminating  somewhat  abruptly  on  the 
banks  of  the  Danube.  These  mountains,  which  nowhere 
rise  above  2700  feet,  are  rich  in  copper,  iron,  lead,  and 
beautiful  marble,  and  their  slopes  are  clothed  with  fine 
timber-yielding  forests,  vineyards  which  produce  a  sweet, 
strong,  richly-flavored  wine,  and  orchards  in  which  ap- 
ples, pears,  cherries,  and  peaches,  figs,  oranges,  and  wal- 
nuts, ripen  to  perfection,  Along  the  rivers  extend  low, 
rather  marshy,  but  very  fertile  plains,  where  large  crops 
of  wheat  and  maize  arc  raised  and  immense  herds  of  cat- 
tle and  swine  reared.  Of  manufactures  there  arc  almost 
none  ;  some  linen  fabrics  are  made  from  the  excellent  flax 
and  hemp  which  are  raised,  but  only  for  home  use.  The 
inhabitants,  who  call  themselves  S/aronatz  and  their  coun- 
try Slavonska,  are  at  once  warlike  and  dreamy,  fond  of 
music,  poetry,  and  dancing,  excelling  in  all  kinds  of  horse- 
manship, and  preferring  the  life  of  the  shepherd  to  that  of 
the  tiller  of  the  soil.  They  are  deeply  attached  to  their 
fatherland  and  proud  of  their  nationality,  and  of  late 
political  ideas  and  political  passions  have  begun  to  play 
a  conspicuous  part  in  their  lives.  They  are  mostly  Roman 
Catholics,  and  speak  the  Illyrian  dialect,  which  is  closely 
allied  to  the  Servian.     Cap.  Eszek. 

Slavs.  The  present  Slavs  or  Slavonians  may  be  di- 
vided into  three  main  branches — Eastern,  Western,  and 
Southern.  To  the  first  belong  the  Russians;  to  the  sec- 
ond, the  Poles,  the  Czechs,  the  Slovaks,  and  the  Lusatian 
Wends  ;  to  the  third,  the  Bulgarians,  the  Servians  and 
Croatians,  and  the  Slovenes.  Among  Russians  are  com- 
prised about  35,000,000  Great  Russians,  13.000,000  Little 
Russians,  and  3.000,000  White  Russians.  The  Poles  num- 
ber about  9,000,000,  divided  between  the  empires  of  Rus- 
sia, Germany,  and  Austria.  Of  Czechs  there  are  about 
...,0011,000  in  Bohemia  and  Moravia.  There  are  about 
1 40.1)01)  Wends  in  Saxony  and  Prussia,  and  about  2,000.000 
Slovaks  in  Hungary.  Of  South  Slavonians  there  are  from 
10,000,000  to  12,000,000  in  Turkey,  Austria,  the  principal- 
ity of  Servia.  etc.  The  whole  population  of  the  Slavonic 
world  is  variously  estimated,  but  is  supposed  to  number 
nearly  80,000.000.  No  information  is  given,  even  by  le- 
gends, as  to  the  first  appearance  of  the  Slavs  in  Europe. 
In  the  fourth  century  they  were  found  in  great  numbers  in 
the  neighborhood  of  the  Carpathians,  and  that  is  supposed 
to  have  been  one  of  their  earliest  haunts.  Thither  point 
the  legends  of  many  Slavonic  peoples,  especially  the  Poles 
and  Czechs,  and  thence  the  Slavonic  settlers  appear  to  have 
spread  northward  to  the  Baltic  and  southward  to  the  Ad- 
riatic. But  the  earliest  authentic  records  of  the  Slavs  are 
given  by  Procopius,  Jornandes,  Agathias,  the  emperor  Mau- 
rice, and  other  writers  during  the  second  half  of  the  sixth 
century.  These  authors  all  lived  in  Byzantium  or  in  Italy, 
and  were  personally  acquainted  only  with  the  Southern 
Slavs,  who  haunted  the  Lower  Danube  and  spread  through 
ancient  Mresia  and  Pannonia.  The  Northern  Slavs  they 
knew  by  report  only.  No  political  unity  seems  ever  to 
have  existed  among  these  early  Slavs,  but  their  different 
bodies  consolidated  at  various  periods  between  the  sev- 
enth and  eleventh  centuries  into  monarchies,  of  which  all 
but  one  have  virtually  disappeared.  The  Polish,  Bohe- 
mian, Servian,  Moravian,  and  Bulgarian  kingdoms  have 
all  lost  their  independence.  Only  the  Russian  has  main- 
tained its  ground.  To  the  early  Slavs,  Jornandes  and  some 
other  writers  give  the  name  of  Wends,  by  which  name  the 
Slavonic  inhabitants  of  Lusatia  are  still  known  to  their 
German  neighbors.  This  designation,  under  various  kin- 
dred forms,  appears  to  have  been  applied  to  Slavs  by  for- 
eigners, just  as  that  of  AVelsh  (  WttUche)  was  given  by  the 
Teutonic  to  the  Latin-speaking  peoples.  Of  the  word  Slav 
or  Slavonian  {Slovenin)  various  explanations  have  been 
given,  some  authorities  deriving  it  from  slovo,  "a  word," 
others  from  slava,  "glory,"  but  the  question  is  still  in  abey- 
ance. From  it,  owing  to  the  state  of  degradation  to  which 
so  many  Slavs  were  reduced  by  their  German  masters,  have 
sprung  the  words  slave,  enclave,  echiavo,  sc/arc,  etc. 

Of  the  ancient  Slavs  little  information  can  be  obtained 
except  from  extraneous  sources  —  from  the  writings  of 
Greeks,  Germans,  Arabs,  and  other  foreigners.  But  they 
appear  to  have  differed  but  little  in  the  various  lands  which 
they  occupied,  everywhere  hearing  the  character  of  being 
a  brave  and  hardy  race,  but  given  to  agriculture,  and 
therefore  of  a  peaceable  nature,  except  where  they  were  in- 
fluenced by  more  martial  neighbors.  Some  modern  writers 
suppose  that  the  Slavs  formed  into  clans,  others  that  the 
foundation  of  Slavonic  society  was  the  family  community. 
Among  the  Western  Slavs,  at  least,  a  cluster  of  such  com- 
munities formed  a  fupa,  or  district,  at  the  head  of  which 
was  a  jnpan,  or  chief,  and  in  its  centre  a  rjrad,  or  town. 
The  mode  of  life  among  all  the  Slavonic  tribes  was  patri- 
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archal,  the  father  ruling  his  family  with  despotic  power. 
Polygamy  prevailed  among  them  in  heathen  times,  and 
also  a  kind  of  sutteeism,  but  women  do  not  seem  to  have 
occupied  an  altogether  degraded  position.  Of  Slavonic 
heathenism  not  much  is  known,  but  its  deities  appear  to 
have  been  for  the  most  part  personifications  of  nature- 
forces.  Vague  recollections  survive  of  Svarog,  the  heaven- 
god,  answering  to  the  Greek  Ouranos,  the  Ycdie  Yanina. 
lie  appears  to  have  given  (dace,  in  some  parts,  to  a  solar 
deity,  Dazhbog.  together  with  whom,  as  the  representative 
of  the  sun,  a  Khors  is  mentioned.  Another  solar  deity  was 
Volos  or  Vclcs,  the  special  protector  of  cattle,  surviving  in 
Christian  times  as  St.  Blasius  or  Vlasy.  Kupalo  and  Cranio 
are  supposed  to  have  been  representatives  of  the  summer 
sun,  the  fertilizer  of  the  earth.  Fire  is  said  to  have  been 
worshipped  under  the  name  of  Ogon,  answering  to  the  Vc- 
dic  Agni,  and  there  was  a  wind-god,  Stribog.  But  the 
chief  deity  of  the  North-eastern  Slavs  was  Perun,  the 
thunder-god,  answering  to  the  Teutonic  Thor,  and  sup- 
posed to  be  the  European  representative  of  the  Vedic  Par- 
juyna.  Among  the  Western  Slavs  other  deities  were  wor- 
shipped, such  as  Radigost  and  Sviatovit,  and  the  three- 
headed  Triglaf,  of  whose  images  detailed  accounts  are  given 
by  old  writers.  These  Western  Slavs  appear  to  have  had 
temples  and  priests,  but  it  is  doubtful  whether  this  was  the 
case  among  their  Eastern  brethren.  Of  inferior  deities  the 
memory  is  still  [(reserved  in  the  belief  of  the  common  peo- 
ple of  all  Slavonic  lands  in  Rusalkas,  Vilas,  and  many 
other  supernatural  beings  supposed  to  haunt  woods,  waters, 
and  pastures.  The  Western  Slavs  appear  to  have  been  the 
first  to  accept  Christianity,  many  of  the  Moravians,  for  in- 
stance, having  been  converted  as  early  as  the  seventh  cen- 
tury, their  religious  teachers  coming  from  the  West.  But 
the  submission  of  the  great  body  of  the  Slavs  dates  from 
the  mission  of  the  Greek  monks  Cyril  and  Methodius  in 
the  ninth  century.  After  many  changes  and  struggles  the 
Western  Slavs  mostly  submitted  to  the  Latin  Church  and 
employed  the  Latin  alphabet,  while  the  Eastern,  forming 
part  of  the  Oriental  Church,  retained,  with  some  modifica- 
tions, the  alphabet  said  to  have  been  invented  by  Cyril, 
their  liturgies  keeping  to  some  extent  alive  at  the  present 
day  the  ancient  tongue  which  seems  to  have  been  common 
to  all  the  Slavonic  peoples  1000  years  ago. 

W.  R.  S.  Ralston. 

Sleeman  (Sir  William  Henry),  K.  C.  B.,  b.  at  Strat- 
ton,  Cornwall,  England,  in  17*S;  became  a  cadet  in  the 
Bengal  service  of  the  East  India  Company  1808;  filled 
many  civil  and  military  trusts  with  great  credit,  rising  to 
the  post  of  president  at  Lueknow  1849;  became  major- 
general  Nov.,  1855,  and  was  knighted  Jan.,  1856.  D.  at 
sea,  on  his  return  to  England,  Feb.  10,  1856.  While  act- 
ing as  agent  in  the  Sangor  and  Nerbudda  district.  Col. 
Sleeman  discovered  the  existence  of  the  secret  order  of 
murderers  since  widely  renowned  as  "  Thugs,"  and  devoted 
several  years  to  their  suppression,  which  he  effected  about 
1838.  Author  of  The  Thugs  or  Phanniffurs  of  India  (2 
vols.,  1839),  Military  Discipline  in  our  Indian  Army,  Horn- 
l-l.-i  and  Recollections  of  'in  Indian  Officer  (2  vols.,  1844), 
Jbnrney  through  the  Kingdom  of  Oude  (2  vols.,  1858),  and 
other  writings  on  India  anil  on  political  economy. 

Sleep  [Ang.-Sax.  eldpan]  is  that  condition  of  the  organ- 
ism, normal,  and  occurring  generally  periodically,  in  which 
there  is  a  more  or  less  complete  suspension  of  consciousness 
and  the  power  of  voluntary  motion,  due  to  diminished  or 
interrupted  cerebral  action.  The  approach  of  sleep  is  char- 
acterized by  a  languor  which  is  agreeable  when  it  can  be 
yielded  to,  but  which  when  circumstances  prevent  this  is 
far  from  being  pleasant.  Many  persons  are  rendered  irri- 
table as  soon  as  they  become  sleepy,  ami  children  are  espe- 
cially liable  to  manifest  ill-temper  under  the  uncomfort- 
able feelings  they  experience  when  unable  to  indulge  the 
inclination  to  sleep.  It  is  somewhat  difficult  to  analyze  the 
various  phenomena  which  go  to  make  up  the  condition 
called  sleepiness.  The  most  prominent  sensations  are  an 
impression  of  weight  in  the  upper  eyelids,  and  of  a  general 
relaxation  of  the  muscles  of  the  body  ;  but  there  is  besides 
an  internal  feeling  of  supineness,  enervation,  and  torpor, 
to  describe  which  is  by  no  means  easy.  This  sluggishness 
is  closely  allid  in  character  to,  if  not  altogether  identical 
with,  that  experienced  immediately  before  an  attack  of 
fainting,  and  is  doubtless  due  to  a  like  cause — a  diminution 
of  the  quantity  of  blond  in  the  brain.  Along  with  this  lan- 
guor there  is  a  general  ohtuseness  of  all  the  senses,  which 
increases  the  separation  of  the  mind  from  the  external 
world  already  initiated  by  the  physical  condition  of  the 
brain.  The  liveliest  scenes  cease  to  engage  the  attention, 
and  tho  most  exciting  conversation  no  longer  interests. 
For  a  time,  indeed,  such  circumstances  ma;  dissipate  the 
Inclination  for  sleep,  but  eventually  nature  obtains  the  as- 
cendency  and   consciousness    is   lost.     Before    this    event 


there  is  usually  yawning — a  phenomenon  strongly  indica- 
tive of  a  wearied  attention — the  head  nods  and  droops  upon 
tho  breast,  and  the  body  assumes  that  position  which  is 
most  conducive  to  ease,  comfort,  and  entire  muscular  in- 
activity. The  order  in  which  the  muscles  lo.^c  their  power 
is  in  general  well  marked,  and  bears  a,  distinct  relation,  as 
Cabanis  has  pointed  out,  to  the  importance  of  their  func- 
tions. Thus,  the  muscles  which  move  the  arms  and  legs 
become  relaxed  before  those  which  support  the  head,  and 
the  latter  before  those  which  maintain  the  erectness  of  tho 
back.  This,  however,  is  not  always  the  case,  for,  as  we 
shall  presently  see,  individuals  will  occasionally  walk  and 
keep  their  position  on  horseback  while  in  a  sound  sleep, 
and  persons  may  be  seen  slumbering  in  church,  their  heads 
drooping,  but  yet  firmly  holding  their  prayer-books  in 
their  hands  under  pretenee  of  going  through  the  services. 

As  regards  the  senses,  the  sight  is  of  course  the  first  to  be 
lost  in  ordinary  eases,  the  closure  of  the  eyelids  interposing 
a  physical  obstruction  to  the  entrance  of  light.  But  even 
where  the  eyelids  have  been  removed,  or  from  disease  cannot 
be  closed,  the  sight,  nevertheless,  is  the  first  of  the  special 
senses  to  be  abolished.  Some  animals — as  tin-  hare,  for  ex- 
ample — do  not  shut  the  eyes  when  asleep,  but  even  in  them 
the  ability  to  see  disappears  before  the  action  of  the  other 
senses  is  suspended.  These  latter  are  not  entirely  abolished 
during  sleep;  their  acuteness  is  simply  lessened.  Taste  is 
the  first  to  fade,  and  then  the  smell;  hearing  follows,  and 
touch  yields  last  of  all.  To  awaken  a  sleeping  person 
impressions  made  upon  the  sense  of  touch  are  more  effect- 
ual than  attempts  to  arouse  through  any  of  the  other 
senses;  the  hearing  comes  next  in  order,  smell  next,  then 
taste,  and  the  sight  is  last  of  all  in  capacity  for  excitation. 

During  sleep  the  respiration  is  slower,  deeper,  and 
usually  more  regular  than  during  wakefulness.  The 
vigor  of  the  process  is  lessened,  and  therefore  there  is 
a  diminution  of  the  pulmonary  exhalations.  In  all  prob- 
ability also,  the  ciliated  epithelium  which  lines  the  air- 
passages  functionates  with  reduced  activity.  Owing  to 
this  circumstance,  and  to  the  general  muscular  torpor 
which  prevails,  mucus  accumulates  in  the  bronchial  tubes, 
and  requires  to  be  expectorated  on  awaking.  The  circula- 
tion of  the  blood  is  rendered  slower.  The  heart  beats  with 
more  regularity,  but  with  diminished  force  and  frequency. 
As  a  consequence,  the  blood  is  not  distributed  to  distant 
parts  of  the  body  so  thoroughly  and  rapidly  as  during 
wakefulness,  and  accordingly  the  extremities  readily  lose 
their  heat.  Owing  to  the  reduction  in  the  activity  of  the 
respiratory  and  circulatory  functions,  the  temperature  of 
the  whole  body  falls,  and  coldness  of  the  atmosphere  is  Less 
easily  resisted.  The  functions  of  the  several  organs  con- 
cerned in  digestion  indirectly  have  their  activity  increased 
during  sleep.  The  blood  which  leaves  the  brain  goes,  as 
Durham  has  shown,  to  tho  stomach  and  other  abdominal 
viscera,  and  hence  the  quantities  of  tho  digestive  juices  are 
augmented,  and  the  absorption  of  the  nutritious  elements 
of  the  food  promoted.  The  urine  is  excreted  in  less  quan- 
tity during  sleep  than  when  the  individual  is  awake  and 
engaged  in  mental  or  physical  occupation,  because  the 
wear  and  tear  of  the  system  is  at  its  minimum.  The  per- 
spiration is  likewise  reduced  in  amount  in  sleep.  In  warm 
weather,  however,  the  effort  to  go  to  sleep  often  causes  an 
increase  in  tho  quantity  of  this  excretion,  just  as  would 
any  other  mental  or  bodily  exertion.  This  circumstance 
has  led  some  writers  to  a  conclusion  the  reverse  of  that 
just  expressed.  Others,  again,  have  accepted  the  doctrine 
of  Sanetorius  without  stopping  to  inquire  into  its  correct- 
ness. This  author,  with  his  weighing-chair,  established  a 
good  many  important  results,  but  his  observations  in  re- 
gard to  sleep  were  inexact,  inasmuch  as  he  determined  the 
loss  from  the  skin  and  lungs  collectively,  and  as  his  ap- 
paratus was  too  imperfect  to  determine  a  question  of  such 
delicacy. 

The  ganglionic  nervous  system  and  the  spinal  eord  con- 
tinue in  action  during  sleep,  though  generally  with  some- 
what diminished  power  and  sensibility.  The  BO-C&Ued 
reflex  faculty  of  the  latter  organ  is  still  maintained,  and 
thus  various  movements  arc  executed  without  tho  con- 
sciousness of  the  brain  being  awakened.  Somnambulism  is 
(dearly  a  condition  of  exaltation  in  the  functions  of  the 
spinal  cord,  without  the  controlling  influence  of  tho  cere- 
brum being  brought  into  action.  But  aside  from  this 
rather  abnormal  phenomenon,  thoro  are  others  which  are 
entirely  within  tho  rango  of  health,  and  which  show  that 
the  spinal  cord  is  awake  even  though  the  sleep  be  most 
!  profound.  Thus,  fur  instance,  if  the  position  of  the  sleeper 
becomes  irksomc.it  is  changed;  if  the  feet  become  cold, 
they  are  drawn  up  to  a  wanner  part  of  the  bed  :  and  eases 
are  recorded  in  which  individuals  have  risen  from  bed  and 
emptied  a  distended  bladder  without  awaking,  as  well  as 
performing  many  other  complicated  and  apparently  voli- 
tional acts. 


312 


SLEEP. 


L 


Wc  see,  therefore,  that  though  during  sleep  the  opera- 
tion- of  tin-  senses  we  entirely  suspended  as  regards  the 

•  of  ordinary  impressions,  the  purely  animal  Func- 
tions of  the  body  Lontinue  in  action.  The  heart  beats, 
the  lun*s  respire,  the  stomach,  the  intestines,  and   their 

jory  organs  digest,  the  skin  exhales  vapor,  and  the 
kidneys  excrete  urine.  With  the  central  nervous  system, 
however,  the  ease  is  very  different,  for  while  some  parts 

i  the  power  of  receiving  impressions  or  developing 
ideas,  others  have  their  actions  diminished,  exalted,  per- 

:,  or  altogether  arrested. 
In  the  first  place,  there  is  undoubtedly  during  sleep  a 

M  torpor  of  the  sensorium,  which  prevents  the  appre- 
ciation of  the  ordinary  excitations  made  upon  the  organs 
of  the  special  senses.  So  far  as  the  nerves  themselves  are 
concerned,  there  is  no  loss  of  their  irritability  or  conduct- 
ing power,  and  the  impressions  made  upon  them  are  ac- 
cordingly perfectly  well  conveyed  to  the  brain.  The  sus- 
pension of  the  operation  of  the  senses  is  not  therefore  due 
t  .  any  loss  of  function  in  the  optic  nerves,  the  auditory 
nerves,  the  olfactory  nerves,  the  gustatory  nerves,  or  the 
cranial  or  spinal  nerves  concerned  in  the  sense  of  touch, 
but  solely  in  the  inability  of  the  brain  to  take  cognizance 
of  the  impressions  conveyed  to  it.  The  immediate  cause 
of  this  torpor  will  presently  engage  our  attention. 

Now,  it  must  not  be  supposed  that,  because  mild  ex- 
citations  transmitted  by  the  nerves  of  the  special  senses 
aro  incapable  of  making  themselves  felt,  therefore  the 
brain  is  in  a  state  of  complete  repose  throughout  all  its 
parts.  So  far  from  such  a  condition  existing,  there  aro 
very  decided  proofs  that  several  faculties  are  exercised  to 
an  extent  almost  equalling  that  reached  during  wakeful- 
ness :  and  we  know  that  if  the  irritations  made  upon  the 
senses  be  sufficiently  strong,  the  brain  does  appreciate 
them,  and  the  sleep  is  broken.  This  ability  to  be  readily 
roused  through  the  senses  constitutes  one  of  the  main  dif- 
ferences between  sleep  and  stupor,  to  which  full  attention 
will  be  given  directly.  Relative  to  the  different  faculties 
of  the  mind  as  affected  by  sleep  great  variations  aro  ob- 
served. It  has  been  thought  by  some  authors  that  several 
of  them  arc  really  exalted  above  the  standard  attained 
during  wakefulness,  but  this  is  probably  a  wrong  view. 
The  predominance  which  one  or  two  mental  qualities  ap- 
parently assume  is  not  due  to  any  absolute  exaggeration 
of  power,  but  to  the  suspension  of  the  action  of  other  fac- 
ulties which,  when  we  are  not  asleep,  exercise  a  governing 
or  modifying  influence.  Thus,  for  instance,  as  regards  the 
imagination,  the  faculty  of  all  others  which  appears  to  be 
most  increased,  we  find  that,  when  we  carefully  study 
its  manifestations  in  our  own  persons,  although  there  is 
often  greater  brilliancy  in  its  vagaries,  uncontrolled  as 
it  is  by  the  judgment,  the  pictures  which  it  paints  upon 
our  minds  are  usually  incongruous  and  silly  in  the  ex- 
treme. Even  though  the  train  of  ideas  excited  by  this 
faculty  when  wc  are  asleep  be  rational  and  coherent,  we  are 
fully  conscious  on  awakening  that  we  are  capable  of  doing 
much  better  by  intentionally  setting  the  brain  in  action 
and  governing  it  by  our  will  and  judgment.  Owing  to  the 
fact  that  these  two  faculties  of  the  mind  are  incapable  of 
acting  normally  during  sleep,  the  imagination  is  left  abso- 
lutely without  controlling  influence.  Indeed,  we  are  often 
cognizant  in  those  dreams  which  take  place  when  we  are 
half  awake  of  an  inability  to  direct  it.  The  impressions 
which  it  makes  upon  the  mind  are  therefore  intense,  but 
of  very  little  durability.  Many  stories  are  told  of  its 
power — how  problems  have  been  worked  out,  poetry  and 
music  composed,  and  great  undertakings  planned:  but  if 
we  could  get  at  the  truth,  we  should  probably  find  that  the 
imagination  of  sleep  had  very  little  to  do  with  the  opera- 
tions mentioned.  Indeed,  it  is  doubtful  if  the  mind  of  a 
sleeping  person  can  originate  ideas.  Those  which  are 
formed  arc,  as  Locke  remarks,  almost  invariably  made  up 
of  the  waking  man's  ideas,  and  are  for  the  most  part  very 
oddly  put  together;  and  we  are  all  aware  how  commonly 
our  dreams  are  composed  of  ideas  or  based  upon  events 
which  !i;u  e  recently  occurred  to  us. 

In  the  previous  section  to  the  one  just  quoted  Locke  al- 
ludes  to  the  exaggeration  of  ideas  which  forms  so  cgrnmon 
a  feature  of  our  mental  actions  during  sleep.  "It  is  true," 
lie  says,  "that  wc  have  sometimes  instances  of  perception 
while  wc  are  asleep,  and  retain  the  memory  of  those 
thoughts ;  but  how  extravagant  and  incoherent  for  the 
most  part  they  are,  how  little  conformable  to  the  perfection 
and  order  of  a  rational  being,  those  acquainted  with  dreams 
need  not  be  t  'Id."  And  yet  many  remarkable  stories  are 
related  which  tend  to  show  the  high  degree  of  activity  pos- 
-  I  by  the  mind  during  sleep.  Thus,  it  is  said  of  Tar- 
tini,  a  celebrated  musician  of  the  eighteenth  century,  that 
one  night  he  dreamed  he  had  made  a  compact  with  the 
devil  and  bound  him  to  his  service.  In  order  to  ascertain 
the  musical  abilities  of  his  servitor,  he  gave  him  his  violin 


and  commanded  him  to  play  a  solo.  The  devil  did  so,  and 
performed  so  admirably  that  Tartini  awoke  with  the  ex- 
citement produced,  and  seizing  his  violin  endeavored  to  re- 
peat the  enchanting  air.  Although  he  was  unable  to  do 
tliis  with  entire  success,  his  efforts  were  so  far  effectual  that 
he  composed  one  of  the  most  admired  of  his  pieces,  which 
in  recognition  of  its  source  he  called  "  The  Devil's  Sonata." 
Coleridge  gives  the  following  accountof  the  composition  of 
the  fragment  Kubla  Khan:  "In  the  summer  of  1797  the 
author,  then  in  ill-health,  had  retired  to  a  lonely  farm- 
house, between  Perbeck  and  Linton  on  the  extreme  confines 
of  Somerset  and  Devonshire.  In  consequence  of  a  slight 
indisposition  an  anodyne  had  been  prescribed,  from  the 
effects  of  which  he  fell  asleep  in  his  chair  at  the  moment 
that  he  was  reading  the  following  sentence,  or  words  of  the 
same  substance,  in  Purchas's  Pilgrimage  :  *  Here  the  Khan 
Kubla  commanded  a  palace  to  be  built,  and  a  stately  gar- 
den thereunto.  And  thus  ten  miles  of  fertile  ground  were 
enclosed  within  a  wall.'  The  author  continued  for  about 
three  hours  in  a  profound  sleep,  at  least  of  the  external 
senses,  during  which  time  he  had  the  most  vivid  confidence 
that  he  could  have  composed  not  less  than  from  200  to  300 
lines,  if  that  indeed  can  be  called  a  composition  in  which 
all  the  images  rose  up  before  him  as  things,  with  a  parallel 
production  of  the  corresponding  expression,  without  any  sen- 
sation or  consciousness  of  effort.  On  awakening  he  appeared 
to  himself  to  have  a  distinct  recollection  of  the  whole,  and 
taking  his  pen,  ink,  and  paper,  instantly  and  eagerly  wrote 
down  the  lines  that  are  here  preserved.  At  this  moment  be 
was  unfortunately  called  out  by  a  person  on  business  from 
Perbeok,  and  detained  by  him  above  an  hour,  and  on  his 
return  to  his  room  found,  to  his  no  small  surprise  and  mor- 
tification, that  although  he  still  retained  some  vague  and 
dim  recollection  of  the  general  purport  of  the  vision,  yet 
with  the  exception  of  some  eight  or  ten  scattered  lines  and 
images  all  the  rest  had  passed  away  like  the  images  on  the 
surface  of  a  stream  into  which  a  stone  has  been  cast,  but, 
alas!  without  the  future  restoration  of  the  latter."  Dr. 
Cromwell,  citing  the  above  instance  of  poetic  inspiration 
during  sleep,  states  that  having,  like  Coleridge,  taken  an 
anodyne  during  a  painful  illness,  he  composed  the  following 
lines  of  poetry,  which  he  wrote  down  within  half  an  hour 
after  awakening.  These  lines,  though  displaying  consider- 
able imagination,  are  not  remarkable  for  any  other  quality : 
"  Lines  composed  in  Sleep  on  the  Night  of  January  9, 1357. 

"  Scene —  Windsor  Forest. 
"  At  a  vista's  end  stood  the  queen  one  day, 

Relieved  by  a  sky  of  the  softest  hue; 

It  happened  that  a  wood-mist  risen  new 

Had  made  that  white  which  should  have  been  blue. 

A  sunbeam  sought  on  her  form  to  play  ; 

It  found  a  nook  in  the  howery  nave, 

Through  which  with  its  golden  stem  to  lave 

And  kiss  the  leaves  of  the  stately  trees 

That  fluttered  and  rustled  beneath  the  breeze; 

But  it  touched  not  her,  to  whom  'twas  given 

To  walk  iu  a  white  light  pure  as  heaven." 

In  the  last  two  of  these  instances  it  is  impossible  to  say 
whether  the  individuals  were  really  asleep  or  not,  as  the 
opium  or  other  narcotic  taken  is  a  very  disturbing  factor 
in  both  conditions,  and  doubtless  was  the  exciting  cause  of 
the  activity  in  the  imagination.  No  more  graphic  account 
of  the  effects  of  opium  in  arousing  the  imagination  to  its 
highest  pitch  has  been  written  than  that  given  by  De 
Quinccy.  He  says :  "  At  night,  when  I  lay  awake  in  bed. 
vast  processions  passed  along  in  mournful  pomp — friezes 
of  never-ending  stories,  that  to  my  feelings  were  as  sad  and 
solemn  as  if  they  were  stories  drawn  from  times  before 
(Edipus  or  Priam,  before  Tyre,  before  Memphis.  And  at 
the  same  time  a  corresponding  change  took  place  in  my 
dreams  :  a  theatre  seemed  suddenly  opened  ami  lighted  up 
within  my  brain  which  presented  nightly  spectacles  of  more 
than  earthly  splendor."  And  then,  after  referring  to  the 
various  scenes  of  architectural  magnificence  and  of  beau- 
tiful women  which  his  imagination  conceived,  and  which 
forcibly  recalls  to  our  minds  the  poetical  effusions  of  Cole- 
ridge and  Cromwell,  he  gives  the  details  of  another  dream 
in  which  he  heard  music:  *' A  music  of  preparation,  of 
awakening  suspense — a  music  like  the  opening  of  the  Coro- 
nation Anthem,  and  which,  like  that,  gave  the  feeling  of  a 
vast  march,  of  infinite  cavalcades  filing  off,  and  the  tread 
of  innumerable  armies." 

In  reference  to  this  subject  Dr.  Forbes  Winslow  relates  the 
following  interesting  case :  "  A  feeble,  sensitive  lady,  suffer- 
ing from  a  uterine  affection,  write*  to  us  as  follows  concern- 
ing the  influence  of  three  or  four  sixteenths-of-a-grain  doses 
of  hydrochlorate  of  morphia :  '  After  taking  a  few  doses  of 
morphia,  I  felt  a  sensation  of  extreme  quiet  and  wish  for 
repose,  and  in  closing  my  eyes  visions,  if  I  may  so  call 
them,  were  constantly  before  me,  and  as  constantly  chang- 
ing in  their  aspect — scenes  from  foreign  lands,  lovely 
landscapes,  with  tall,  magnificent  trees  covered  with  droop- 
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in#  foliage,  which  was  blown  gently  against  me  as  I  walked 
along.  Then  in  an  instant  I  was  in  a  besieged  city  filled 
with  armed  men.  I  was  carrying  an  infant,  which  was 
snatched  from  me  by  a  soldier  and  killed  upon  the  spot.  A 
Turk  was  standing  by  with  a  scimitar  in  his  hand,  which  I 
seized,  and  attacking  the  man  who  had  killed  the  child,  I 
fought  most  furiously  with'him  and  killed  him.  Then  I 
was  surrounded,  made  prisoner,  curried  before  a  judge 
and  accused  of  the  deed;  but  I  pleaded  my  own  cause 
with  such  a  burst  of  eloquence  (which,  by  the  by,  I  am 
quite  incapable  of  when  in  my  right  mind)  that  judge, 
jury,  and  hearers  acquitted  me  at  once.  Again,  I  was  in 
nn  Eastern  city  visiting  an  Oriental  lady,  who  entertained 
mc  most  charmingly.  We  sat  together  on  rieh  ottomans, 
and  were  regaled  with  supper  and  confectionery.  Then 
came  soft  sounds  of  music  at  a  distance,  while  fountains 
were  playing  and  birds  singing,  and  dancing-girls  danced 
before  us,  every  movement  being  accompanied  by  the 
tinkling  of  silver  bells  attached  to  their  feet.  Hut  all  this 
suddenly  changed,  and  I  was  entertaining  the  Oriental 
lady  in  my  own  house,  and  in  order  to  please  her  delicate 
taste  I  had  everything  prepared  as  nearly  as  possible  after 
the  fashion  with  which  she  had  so  enchanted  me.  She, 
however,  to  my  no  small  surprise,  asked  for  wine,  and  took 
not  one,  two,  or  three  glasses,  but  drank  freely,  until  at 
last  I  became  terrified  that  she  would  have  to  be  carried 
away  Intoxicated.  While  considering  what  course  I  had 
better  adopt,  several  English  officers  came  in,  and  she  at 
onco  asked  them  to  drink  with  her,  which  so  shocked  my 
sense  of  propriety  that  the  scene  changed  and  I  was  in 
darkness.  Then  I  felt  that  I  was  formed  of  granite,  and 
immovable.  Suddenly,  a  change  came  again  over  me,  and 
I  found  that  I  consisted  of  delicate  and  fragile  basketwork. 
Then  I  became  a  danseuse,  delighting  an  audience  and 
myself  by  movements  which  seemed  barely  to  touch  the 
earth.  Presently  beautiful  sights  came  before  mc — treas- 
ures from  t lie  depth  of  the  sea,  gems  of  the  brightest 
hues,  gorgeous  shells,  coral  of  the  richest  colors,  spark- 
ling with  drops  of  water  and  hung  with  lovely  seaweed. 
My  eager  glances  could  not  take  in  half  the  beautiful  ob- 
jects  that  passed  before  me  during  the  incessant  changes 
the  visions  underwent.  Now  I  was  gazing  upon  antique 
brooches  and  rings  from  buried  cities;  now  upon  a  series 
of  Egyptian  vases;  now  upon  sculptured  woodwork  black- 
ened by  time  ;  and  lastly  I  was  buried  amid  forests  of  tall 
trees,  such  as  I  had  read  of,  but  never  seen.  The  sights 
thai  pleased  me  most  I  had  power  to  a  certain  extent  to 
prolong,  and  those  that  displeased  mc  I  could  occasionally 
set  aside;  and  f  awoke  myself  to  full  consciousness  once 
or  twice  while  under  the  influence  of  the  morphia  by  an 
angrv  exclamation  that  I  would  not  leave  it.  I  did  not 
once  lose  my  personal  identity.'  The  lady  almost  in- 
variably suffers  more  or  less  from  hallucinations  of  the 
foregoing  character  if  it  becomes  necessary  to  administer 
to  her  an  opiate;  and  on  analyzing  her  visions  she  can 
generally  refer  the  principal  portions  of  them,  notwith- 
standing their  confusion  and  distortion,  to  works  that  she 
has  recently  read." 

Opium  in  certain  doses  increases  the  amount  of  blood  in 
the  brain,  and  thus  induce-  a  condition  very  different  from 
that,  of  sleep.  In  this  fact  we  have  an  explanation  of  the 
activity  of  the  imagination  as  one  of  its  prominent  effects. 
That  Coleridge  should  have  composed  the  Kubla  Khan 
under  its  influence  is  in  nowise  remarkable.  It  is  prob- 
able, however,  that  the  full  influence  of  his  mind  was  cx- 
erte  1  upon  it  after  he  awoke  to  consciousness,  and  that  the 
wild  fancies  excited  by  the  opiate,  and  based  upon  what 
he  hail  been  previously  reading,  formed  the  substructure 
of  his  conceptions.  In  any  event,  the  ideas  contained  in 
this  fragment  are  no  more  fanciful  than  those  which  oc- 
curred to  I>e  Quincey  and  the  lady  whoso  ease  has  been 
reoorde  1.  nor  are  they  more  impressii  ely  related. 

The  imagination  may  therefore  be  active  during  sleep, 
but  we  have  no  authentic  instance  on  record  that  it  has, 
rnaai  led  by  causes  which  exercise  a  powerful  influence  over 
(lie  intracranial  circulation,  led  to  the  production  of  any 
[do  is  wlii  h  could  not  be  excelled  by  the  individual  \\  hen 
awake. 

That  the  imagination  may  in  its  Mights  during  sleep  strike 
upon  fancies  which  are  subsequently  developed  by  the 
reason  into  lucid  and  valuable  ideas,  is  \crv  probable.  It 
would  be  strange  if,  from  among  the  innumerable  absurd- 
ities and  extravagancies  to  which  it  attains,  something  fit  j 
to  be  appropriated  by  the  mind  should  not  occasionally  be 
evolve  1,  and  thus  then-  are  many  in  tanoes  mentioned  of 
the  starting  point  of  imp  or  tan  I  mental  operations  having 
been  taken  during  sleep.  Some  of  these  may  be  Dfl  ed 
upon  fact,  but  the  majority  arc  probably  of  the  class  of 
those  just  specified,  or  occurred  at  an  age  of  the  world 

when  a  belief  in  the  supernatural  exercised  a  greater  power 
over  men's  minds  than  it  does  at  the  present  day. 


As  regards  the  memory  in  sleep,  it  is  undoubtedly  ex- 
ercised to  a  considerable  extent.  In  fact,  whatever  sign 
of  activity  the  mind  may  then  exhibit  is  based  upon  events 
the  recollection  of  which  has  been  retained.  lint  there  is 
more  or  less  error  mingled  with  a  small  amount  of  truth. 
The  nnbridled  imagination  of  the  sleeper  so  distorts  the 
simplest  circumstances  as  to  render  their  recognition  a 
matter  of  no  small  difficulty,  and  thus  it  scarcely  if  ever 
happens  that  events  are  reproduced  during  sleep  exactly 
as  they  would  be  recalled  I , _v  the  mind  of  the  individual 
when  awake.  Frequently,  also,  recent  events  which  have 
made  a  strong  impression  on  our  minds  are  forgotten,  as 
when,  for  instance,  we  dream  of  seeing  and  conversing 
with  persons  not  long  dead.  And  vet  there  arc  many  in- 
stances on  record  of  knowledge  which  had  passed  out  of 
the  mind  being  reacquired  during  sleep.  Thus.  Lord  Mon- 
boddo  states  that  the  Countesfi  do  Laval,  while  asleep  in  the 
course  of  a  severe  illness,  spoke  in  a  language  which  no 
one  around  her  but  an  old  Uictmi  nurse  understood.  The 
countess  had  in  her  childhood  passed  several  years  in 
Brittany,  but  had  entirely  forgotten  the  language. 

The  judgment  is  frequently  exercised  when  wc  are  asleep, 
but  almost  invariably  in  a  perverted  manner.  In  fact,  we 
scarcely  ever  estimate  the  events  or  circumstances  which 
appear  to  occur  in  our  dreams  at  their  real  \aluc,  and  very 
rarely  form  correct  conceptions  of  right  and  wrong.  High- 
minded  and  honorable  men  do  not  scrapie  during  sleep  to 
sanction  the  most  atrocious  acts,  or  to  regard  with  com- 
plaisance ideas  which  in  their  waking  moments  would  fill 
them  with  horror.  Delicate  and  refined  women  will  coolly 
enter  upon  a  career  of  crime,  and  the  minds  of  hardened 
villains  are  filled  with  the  most  elevated  ami  noble  senti- 
ments. The  deeds  which  we  imagine  we  perform  in  our 
sleep  are  generally  inadequate  to  or  in  excess  of  what  the 
apparent  occasion  requires,  and  we  lose  so  entirely  the 
ideas  of  probability  and  possibility  that  no  preposterous 
vision  appears  otherwise  than  as  perfectly  natural  and 
correct.  Thus,  a  physician  dreamed  that  he  had  been 
transformed  into  a  monolith  which  stood  grandly  and 
alone  in  the  vast  desert  of  Sahara,  and  had  so  stood  for 
ages  while  generation  after  generation  wasted  and  melted 
away  around  hiin.  Although  unconscious  of  having  or- 
gans of  sense,  this  column  of  granite  saw  the  mountains 
growing  bald  with  age,  the  forests  drooping  with  decay, 
and  the  moss  and  ivy  creeping  around  its  crumbling  base. 
But  although  in  this  instance  there  was  some  conception 
of  time,  as  shown  in  the  associations  of  the  evidence  of 
decay  with  the  lapse  of  years,  there  is  in  general  no  cor- 
rect, idea  on  this  subject.  The  following  example,  detailed 
by  Laval ette  as  occurring  to  him  while  in  prison,  is  an  illus- 
tration of  this  statement:  "One  night,  while  I  was  asleep, 
the  clock  of  the  Palais  de  Justice  struck  twelve  and  awoke 
me.  I  heard  the  gate  open  to  relieve  the  sentry,  but  I  fell 
asleep  again  immediately.  In  this  sleep  I  dreamed  that  I 
was  standing  in  the  Rue  St.  Ilonore,  a  melancholy  dark- 
ness spread  around  me;  all  was  still;  nevertheless,  a  slow 
and  uncertain  sound  soon  arose.  All  of  a  sudden  I  per- 
ceived at  the  bottom  of  the  street,  and  advancing  toward 
me,  a  troop  of  cavalry— the  men  and  horses,  however,  all 
flayed.  The  men  held  torches  In  their  hand-;,  the  red  of 
which  illuminated  faces  Without  skin,  and  bloody  muscles. 
Their  hollow  eyes  rolled  fearfully  in  their  sockets,  their 
mouths  opened  from  ear  to  ear,  and  helmets  of  hanging 
flesh  covered  their  hideous  faces.  The  horses  dragged 
along  their  own  skins  in  the  kennels,  which  ran  w  ilh  blood. 
I'ale  and  dishevelled  women  appeared  and  disappeared  at 
the  windows  in  dismal  Silence;  low .  inarticulate  groans 
filled  the  air,  and  I  remained  in  the  street  alone,  petrified 
with  horror  and  deprived  of  strength  sufficient  to  seek  my 
safety  in  flight.  This  horrible  troop  continued  passing 
along  rapidly  in  a  gallop,  and  casting  frightful  looks  upon 
me.  Their  march  continued,  1  thought,  for  five  hours,  and 
they  were  followed  by  on  immense  number  of  artillery 
wagons  full  of  bleeding  corpses,  whoso  limbs  still  quiv- 
ered; a  disgusting  smell  of  blood  and  bitumen  almost 
choked  mo.  At  length  the  iron  gates  of  the  prison  shut- 
ting with  great  force  awoke  me  again.  I  made  my  rc- 
|  eater  strike;  it  was  no  more  than  midnight;  so  that  the 
horrihlc  phantasmagoria  had  lasted  no  more  than  I  wo  or 
three  minutes — that  is  to  say,  the  time  necessary  for  re- 
tieving  the  sentry  and  shutting  the  gate.  Tin*  cold  WftB 
severe  and  the  watchword  shorl.      The    next   day  the  turn- 

!,e;.  confirmed  my  col*  alatlons.  I  nevertheless  do  not  re- 
member a  single  event  in  my  life  the  duration  of  which 
1  have  been  able  more  exactly  to  calculate,  of  whichtui  de 
tails  are  more  deeply  engraven  on  my  memory,  and  of 
which  I  preserve  a  more  perfect  consciousness."  No  in- 
tanoe  can  more  strikingly  exemplify  aberrations  of  the 
faculty  of  judgment  than  the  above.  There  was  no  n 
ishment  felt  at  the  horror  experienced,  but  all  the  ii  , 
siblo  events  which  appeared  tt)  be  taking   place  were  ac- 
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SLEEP. 


cepted  as  facts  which  might  have  occurred  in  the  regular 
order  of  nature. 

My  opinion,  therefore,  is.  that  during  sleep  the  power 
of  bringing  the  judgment  into  action  is  suspended.  We 
do  not  actually  lose  the  power  of  arriving  at  a  decision, 
but  we  cannot  exert  the  faculty  of  judgment  in  accordance 
with  the  principles  of  truth  and  correct  reasoning.  An 
opinion  nay  therefore  be  formed  during  sleep,  but  it  is 
more  likely  to  be  wrong  than  right;  and  no  effort  that  we 
run  make  will  enable  us  to  distinguish  the  false  from  the 
true,  or  to  discriminate  between  the  possible  and  the  im- 
p .,-  jible.  Thai  Faculty  of  the  mind,  the  judgment.,  which 
when  we  are  awake  is  pre-eminently  our  guide,  can  no 
longer  direct  us  aright.  The  stores  of  experience  go  for 
naught,  and  the  mind  accepts  as  truth  whatever  prepos- 
terous idea  the  imagination  presents  to  it.  We  are  not  en- 
tirely rendered  incapable  of  judging,  as  some  authors  assert, 
luit  the  power  to  perceive  the  logical  force  of  circumstances, 
to  take  them  at  their  true  value,  and  to  eliminate  error  from 
our  mental  processes,  is  altogether  arrested,  and  we  arrive 
al  absurd  conclusions  from  impossible  premises. 

But  there  is  no  doubt  that  at  times  the  faculty  of  judg- 
ment is  suspended  as  regards  some  parts  of  our  mental 
operations  during  sleep,  and  this  to  such  an  extent  that  we 
arc  not  capable  of  recognizing  our  own  individuality.  Thus, 
it  is  related  of  Dr.  Johnson  that  he  had  once  in  a  dream  a 
contest  of  wit  with  some  other  person,  and  that  he  was  very 
much  mortified  by  imagining  that  his  opponent  had  the 
better  of  him.  "  Now,"  said  he,  "  we  may  mark  here  the 
effect  of  sleep  in  weakening  the  power  of  reflection;  for 
had  nut  my  judgment  failed  me,  I  should  have  seen  that 
the  wit  of  this  supposed  antagonist,  by  whose  superiority 
I  felt  myself  depressed,  was  as  much  furnished  by  me  as 
that  which  I  thought  I  had  been  uttering  in  my  own  charac- 
ter." Van  Greuz  dreamt  that  he  eould  not  answer  questions 
to  which  his  neighbor  gave  correct  responses.  An  interest- 
ing case  in  which  the  judgment  was  still  more  at  fault  has 
recently  come  to  U13"  knowledge.  Mrs.  C.  dreamed  that  she 
was  Savonarola,  and  that  she  was  preaching  to  a  vast  as- 
sembly in  Florence.  Among  the  audience  was  a  lady  whom 
she  at  once  recognized  to  be  her  own  self.  As  Savonarola 
she  was  delighted  at  this  discovery,  for  she  reflected  that 
she  was  well  acquainted  with  all  Mrs.  C's  peculiarities  and 
faults  of  character,  and  would  therefore  be  enabled  to  give 
special  emphasis  to  them  in  the  sermon.  She  did  this  so 
very  effectively  that  Mrs.  C.  burst  into  a  torrent  of  tears, 
and  with  the  emotion  thus  excited  the  lady  awoke.  It  was 
some  time  before  she  was  able  to  disentangle  her  mixed-up 
individualities.  When  she  became  fully  awake,  she  per- 
ceived that  the  arguments  she  had  employed  to  bring  about 
the  conversion  of  herself  were  puerile  in  the  extreme,  and 
were  directed  against  characteristics  which  formed  no  part 
of  her  mental  organization,  and  against  offences  which  she 
had  not  committed. 

Why  the  judgment  is  not  properly  exercised  during  sleep 
we  do  not  know.  Dr.  Philip  believes  that  in  this  condition 
ideas  flow  so  rapidly  that  they  are  not  submitted  to  the  full 
power  of  the  judgment,  and  that  hence  the  absurdity  which 
characterizes  them  is  not  perceived.  But  this  explanation 
is  by  no  means  satisfactory;  for  a  merely  swift  succession 
of  ideas  is  no  very  serious  bar  to  correct  judgment,  and 
when  the  thoughts  are  as  preposterous  as  those  which  so 
often  occur  in  dreams,  they  present  no  obstacle  at  all  to  a 
proper  estimation  of  them  by  the  healthy  mind.  The  cause 
probably  resides  in  some  alteration  in  the  circulation  of  the 
blood  in  that  part  of  the  brain  which  presides  over  the 
judgment,  whereby  its  power  is  suspended  and  the  imagi- 
nation left  free  to  fill  the  mind  with  its  incongruous  and 
fantastic  images. 

As  regards  the  will,  we  find  very  opposite  opinions  en- 
tertained relative  to  its  activity  ;  but  no  one,  so  far  as  I  am 
aware,  appears  to  have  had  correct  views  upon  the  subject. 
Without  going  into  a  full  discussion  of  the  views  enun- 
ciated, it  will  be  sufficient  to  refer  to  the  ideas  on  the  point 
in  question  which  have  been  expressed  by  some  of  the  most 
eminent  philosophers  and  physiologists.  In  the  course  of 
his  remarks  on  sleep,  Darwin  repeatedly  alleges  that  dur- 
ing this  condition  the  action  of  the  will  is  entirely  sus- 
pended, but  he  falls  into  the  singular  error  of  confounding 
volition  with  the  power  of  motion.  Thus,  he  says  :  "  When 
by  one  continued  posture  in  sleep  some  uneasy  sensations 
are  produced,  we  cither  gradually  awake  by  the  exertion 
of  the  volition,  or  the  muscles  connected  by  habit  with  such 
sensations  alter  the  position  of  the  body  ;  but  when  the 
sleep  is  uncommonly  profound  and  these  uneasv  sensations 
great,  the  disease  called  incubus  or  nightmare  is  produced. 
Hero  the  desire  of  moving  the  body  is  painfully  exerted, 
but  the  power  of  moving  it,  or  volition,  is  incapable  of  ac- 
tion until  we  are  awake."  In  consequence  of  this  misap- 
prehension of  the  nature  of  the  will  it  is  not  easy  to  arrive 
at  Darwin's  ideas  on  the  subject;  and  the  attempt  is  ren- 


dered still  more  difficult  from  the  fact  that  though  he  re- 
peatedly states  that  volition  is  entirely  suspended  during 
sleep,  he  yet  in  the  first  part  of  the  foregoing  quotation 
makes  an  individual  awake  by  the  gradual  exercise  of  the 
power  of  the  will,  and  then  in  tho  last  part  of  the  same 
paragraph  asserts  that  volition  is  incapable  of  action  till 
sleep  is  over. 

Mr.  Dugald  Stewart  contends  that  during  sleep  the  power 
of  volition  is  not  suspended,  but  that  tlmso  operations  of 
the  mind  and  body  which  depend  on  volition  cease  to  be 
exercised.  In  his  opinion,  the  will  loses  its  influence  over 
all  our  powers  both  of  mind  and  body  in  consequence  of 
some  physical  alteration  in  the  system  which  we  shall 
never  probably  be  able  to  explain.  A  very  little  reflection 
will  suffice  to  convince  the  reader  that  Mr.  Stewart  has  al- 
together mistaken  tho  nature  of  sleep.  There  is  no  evi- 
dence to  support  his  view  that  the  body  is  not  sub- 
ject to  the  action  of  the  will  during  sleep.  No  change 
whatever  is  induced  by  this  condition  in  the  nerves  or 
muscles  of  the  organism.  The  first  are  just  as  capable  as 
ever  of  conducting  the  nervous  fluid,  and  the  muscles  do 
not  lose  any  of  their  contractile  power.  The  reason  why 
voluntary  movements  arc  not  performed  during  sleep  is 
simply  because  the  will  does  not  act.  And  Mr.  Stewart  is 
again  wrong  in  asserting  that  volition  is  not  then  sus- 
pended. We  do  not  will  any  actions  when  we  are  asleep  : 
we  imagine  we  do,  and  that  is  all.  The  difficulties  which 
encompass  us  when  we  sleep  are,  it  must  be  recollected, 
purely  imaginary,  and  the  efforts  we  make  to  escape  from 
them  are  likewise  the  products  of  the  fancy.  Herein  lies 
the  main  error  which  Mr.  Stewart  has  committed.  He  ap- 
pears to  accept  the  dream  for  a  reality,  and  to  regard  the 
seeming  volitions  which  occur  in  it  as  actual  facts,  whereas 
they  are  all  entirely  fictitious.  An  example  will  serve  to 
make  this  point  still  clearer.  Not  long  since  I  dreamed  that 
I  stood  upon  a  very  high  perpendicular  table-land,  at  the 
foot  of  which  flowed  a  river.  I  thought  I  experienced  an 
irresistible  desire  to  approach  the  brink  and  to  look  down. 
Had  I  been  awake,  such  a  wish  would  have  been  the  very 
last  to  enter  my  mind,  for  I  have  an  instinctive  dread  of 
standing  on  a  height.  I  dreamed  that  I  threw  myself  on 
my  face  and  crawled  to  the  edge  of  the  cliff.  I  looked 
down  at  the  stream,  which  scarcely  appeared  to  be  as  wide 
as  my  hand,  so  great  was  the  altitude  upon  which  I  was 
placed.  As  I  looked  I  felt  an  overpowering  impulse  to 
crawl  still  farther  and  to  throw  myself  into  the  water  be- 
low. I  imagined  that  I  endeavored  with  all  my  will  to  re- 
sist this  force,  which  appeared  to  be  acting  by  means  alto- 
gether external  to  my  organism.  My  efforts,  however, 
were  all  in  vain.  I  could  not  control  my  movements,  and 
gradually  I  was  urged  farther  and  farther  over  the  brink, 
till  at  last  I  went  down  into  the  abyss  below.  As  I  struck 
the  water  I  awoke  with  a  start.  During  my  imaginary 
struggles  I  thought  I  experienced  all  the  emotions  wdiich 
such  an  event,  if  real,  would  have  excited,  and  I  was  pain- 
fully conscious  of  my  utter  inability  to  escape  from  tho 
peril  of  my  situation.  Here  were  circumstances  such  as, 
according  to  Mr.  Stewart,  demonstrate  the  activity  of  the 
volition,  but  at  the  same  time  show  its  inability  to  act  upon 
the  body.  But  clearly  they  show  no  such  thing,  for  tho 
imaginary  volition  was  to  refrain  from  crawling  over  a 
precipice  which  did  not  exist,  and  over  which  therefore  I 
was  not  hanging.  Such  an  act  of  the  will,  if  real,  could 
not,  in  the  very  nature  of  the  real  conditions  of  the  situa- 
tion, have  been  carried  out;  the  volition  was  just  as  imag- 
inary as  all  the  other  circumstances  of  the  dream. 

Again,  it  is  not  always  the  case  that  the  imaginary  acts 
of  the  will  are  not  executed  during  sleep;  and  hence  it 
would  follow  from  Mr.  Stewart's  argument  that  the  power 
of  the  will  over  the  body  is  not  then  suspended.  Assum- 
ing for  a  moment  that  the  volitions  of  sleep  arc  real,  as 
Mr.  Stewart  supposes,  if  it  can  be  shown  that  they  are  sat- 
isfactorily performed,  it  results  from  his  line  of  reasoning 
that  tho  will  has  power  over  the  body  during  sleep.  Every 
one  who  has  dreamed  has  at  times  had  his  will  carried  out 
to  his  entire  satisfaction.  He  has  ridden  horses  when  pur- 
sued, and  has  urged  them  forward  with  whip  and  spur  so 
as  to  escape  from  his  enemies ;  or  he  has  executed  the  most 
surprising  feats  both  with  his  mind  and  body,  and  has  per- 
formed voluntary  deeds  which  have  excited  tho  admiration 
of  all  beholders.  Such  acts  are  of  course  entirely  the 
product  of  the  imagination,  and  all  the  volitions  which 
accompany  thera  have  no  firmer  basis  than  the  unbridled 
fancy ;  but,  according  to  Mr.  Stewart,  they  would  be  evi- 
dence of  the  power  of  the  will  over  the  body — a  power 
which  in  reality  does  not  exist ;  not,  however,  as  Mr.  Stew- 
art  supposes,  from  any  impediments  in  the  nerves  or  mus- 
cles, but  because  it  is  never  exerted. 

So  far  as  relates  to  movements  performed  during  sleep, 
such  as  turning  in  bed  and  assuming  more  comfortable 
positions,  they  have  nothing  whatever  to  do  with  the  will. 
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They  are  dependent  upon  the  action  of  the  spinal  cord,  an 
organ  that  is  never  at  rest,  and  the  functions  of  which 
were  not  known  as  well  when  Dr.  Darwin  and  Mr.  Stewart 
wrote  as  they  are  now.  The  same  is  true  of  more  complex 
and  longer-continued  actions,  such  as  those  already  men- 
tioned of  individuals  riding  on  horsoback,  or  even  walking, 
during  sleep.  The  theory  that  the  will  is  in  action  during 
sleep  is  therefore,  to  my  mind,  untenable.  It  has  probably 
had  its  origin  in  the  idea  that  confounds  it  with  desire, 
from  which  it  differs  so  markedly  that  it  seems  strange  the 
distinction  should  ever  fail  to  be  made.  Locke  points  out 
vcrv  clearly  the  difference-  between  the  two  faculties.  In 
fact,  they  may  be  exerted  in  directly  opposite  ways.  Desire 
often  precedes  volition  ;  but  we  all  at  times  will  acts  which 
are  contrary  to  our  desire,  and  desire  to  perform  others 
which  we  are  unable  to  will.  That  desire  is  manifested 
daring  sleep  there  can  be  no  doubt;  and  Mr.  Stewart,  al- 
though insisting  as  he  does  on  the  distinction  between  this 
faculty  and  volition,  confounds  them  in  his  romarks  already 
referred  to.  A  person  suffering  from  nightmare  has  a  most 
intense  desire  to  escape  from  his  imaginary  troubles.  In 
my  own  dream,  to  which  referenco  has  been  made,  my 
desire  to  restrain  myself  from  crawling  over  the  precipice 
was  exerted  to  the  utmost,  but  the  will  could  not  be  brought 
into  action.  Darwin,  when  he  says  that  in  nightmare  "the 
desire  of  moving  the  body  is  painfully  exerted,  but  the 
power  of  moving  it  in  volition  is  incapable  of  action  till 
we  awake,"  makes  the  proper  distinction  between  desire 
and  will,  hut,  as  I  have  already  shown,  confounds  the  latter 
with  another  very  different  faculty; 

From  the  foregoing  observations  it  will  be  seen  that 
during  sleep  the  three  great  divisions  of  the  mind  are  dif- 
ferently affected.  (1)  Feeling,  embracing  sensation  and 
emotion,  is  suspended  so  far  as  the  first  is  concerned,  but 
is  in  full  action  as  regards  the  second.  We  do  not  see, 
hear,  smell,  taste,  or  enjoy  the  sense  of  touch  in  sleep,  al- 
though the  brain  may  be  aroused  into  activity,  and  we  may 
awake  through  the  excitations  conveyed  to  it  by  the  special 
senses.  The  emotions  have  full  play,  unrestrained  by  the 
will,  and  governed  only  by  the  imagination.  (-)  The  will 
or  volition  is  entirely  suspended.  [3)  The  thought  or  in- 
tellect is  variously  affected  in  its  different  powers.  The 
Imagination  is  active,  and  the  memory  may  be  exercised 
to  a  great  extent,  but  the  judgment,  perception,  conception, 
abstraction,  and  reason  are  weakened,  and  sometimes  alto- 
gether lost. 

In  the  next  place,  wc  have  to  inquire  into  the  circum- 
stances which  make  sleep  necessary  to  the  system,  and 
which  are  in  force  in  all  organic  things,  whether  plants  or 
vegetables.  The  state  of  general  repose  which  accompanies 
sleep  is  of  especial  value  to  the  organism  in  allowing  the 
nutrition  of  the  nervous  tissue  to  go  on  at  a  greater  rate 
than  its  destructive  metamorphosis.  The  same  effect  is  of 
course  produced  upon  the  other  structures  of  the  body,  but 
this  is  not  of  so  much  importance  as  regards  them,  for 
while  wc  are  awake  they  all  obtain  a  not  inconsiderable 
amount  of  rest.  Even  those  actions  which  are  most  con- 
tinuous, such  as  respiration  and  the  pulsation  of  the  heart, 
have  distinct  periods  of  suspension.  Thus,  after  the  con- 
traction and  dilatation  of  the  auricles  anil  ventricles  of  the 
heart  there  is  an  interval  during  which  the  organ  is  at  rest. 
This  amounts  to  one-fourth  of  the  time  requisite  to  make 
one  pulsation  and  begin  another.  During  six  hours  of  the 
twenty-four  the  heart  is  therefore  in  a  state  of  complete 
repose.  If  we  divide  the  respiratory  act  into  three  equal 
Darts,  one  will  be  occupied  in  inspiration,  one  in  expira- 
tion, and  the  other  by  a  period  of  quiescence.  During 
eight  hours  of  the  day,  therefore,  the  muscles  of  respira- 
tion and  the  lungs  arc  inactive.  And  so  with  several 
glands,  each  has  its  time  for  rest;  and  of  the  voluntary 
muscles,  none,  even  during  our  most  untiring  waking  mo- 
ments, are  kept  in  continued  action.  But  for  the  brain 
there  is  no  rest  except  during  Bleep,  and  even  this  condition 
i-.  as  we  have  seen,  only  one  of  comparative  repose.  So 
h>nur  as  an  individual  is  awake  there  is  not  a  single  second 
of  his  life  during  which  the  brain  is  altogether  inactive, 
and  even  while  he  is  deprived  by  sleep  of  the  power  of 
volition  nearly  every  other  faculty  of  the  mind  is  capable 
of  being  exercised,  and  several  of  them — as  the  imagination 
and  memory,  for  instance — are  sometimes  carried  to  a  state 
of  exaltation  not.  ordinarily  reached  by  direct  and  volun- 
tary etfort.  If  it  were  not  for  the  fact  that  all  parts  of  the 
brain  arc  not  in  action  at  the  same  time,  ana  that  thus 
some  slight  measure  of  reposo  is  afforded,  it  would  prob- 
ably be  impossible  for  the  organ  to  maintain  itself  in  a 
State  of  integrity.  During  wakefulness,  therefore,  the  brain 
is  continually  in  action,  though  this  action  is  not  always 
of  such  a  character  as  to  make  us  oonsoious  of  its  perform- 
ance. A  great  deal  of  the  power  of  the  brain  is  expended 
in  the  continuance  of  functional  operations  necessary  to 
our  well-being.     During  sleep  those  arc  altogether  arrested 


as  regards  some,  or  else  materially  retarded  in  force  and 
frequency  so  far  as  others  are  concerned. 

Many  instances  of  what  Dr.  Carpenter  very  happily 
calls  '•  unconscious  cerebration  "  will  suggest  themselves  to 
the  reader.  We  frequently  find  suggestions  occurring  to 
us  suddenly — suggestions  which  could  only  have  arisen  as 
the  result  of  a  train  of  ideas  passing  through  our  minds, 
but  of  which  we  have  been  unconscious.  This  function 
of  the  brain  continues  in  sleep,  but  not  with  so  much  force 
as  during  wakefulness.  The  movements  of  the  heart,  of 
the  respiratory  muscles,  and  of  other  organs  which  per- 
forin either  dynamic  or  secretory  functions  are  all  ren- 
dered less  active  by  sleep,  ami  during  this  condition  the 
nervous  system  generally  obtains  tin-  repose  which  its 
ceaseless  actll  it y  during  our  pet  iods  of  wakefulnessso  im- 
peratively demands.  Sleep  is  thus  necessary  in  order  that 
the  body,  and  especially  the  brain  and  nervous  system, 
may  be  renovated  by  the  formation  of  new  tissue  to  take 
the  place  of  that  which  by  use  has  lost  its  normal  cha- 
racteristics. For  the  substance  of  this  organ  is  consumed 
by  every  thought,  by  every  action  of  the  will,  by  every 
sound  that  is  heard,  by  every  object  that  is  seen,  by  every 
odor  that  is  smclled,  by  every  pleasurable  or  painful  sen- 
sation ;  and  so  each  instant  of  our  lives  witnesses  the 
decay  of  some  portion  of  its  mass,  and  the  formation  of 
new  material  to  take  its  place.  When  we  are  awake,  the 
expenditure  exceeds  the  income,  but  when  we  sleep,  tho 
balance  is  restored.  If  we  do  not  sleep,  we  are  burning  our 
candle  at  both  ends,  and  we  are  in  the  position  of  the 
spendthrift,  whose  receipts  not  being  sufficient  for  his  ex- 
travagances, makes  inroads  upon  his  capital.  For  him 
financial,  for  us  intellectual  bankruptcy,  is  not  far  distant. 

As  to  the  immediate  causes  of  sleep,  it  was  formerly  al- 
most uniformly  attributed  to  an  increase  in  the  amount 
of  blood  in  the  brain,  but  recent  investigations  instituted 
by  Mr.  Durham  and  myself,  independently  of  each  other, 
have  established  the  fact  to  the  satisfaction  of  physiologists 
that  sleep  is  tho  direct  consequence  of  a  diminished  amount 
of  blood  in  the  cerebral  blood-vessels,  and  that  unless  this 
diminution  takes  place  sleep  is  impossible.  The  considera- 
tion of  these  experiments  in  their  entirety,  though  inter- 
esting, would  lead  us  too  far  into  technical  grounds. 
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1850);  Maeario,  Du  Sommeil  den  R$ves  et  rf«  Somnnm- 
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Sleep'er,  a  name  given  to  several  fishes:  (1)  At  some 
points  in  New  England  {e.  y.  Marblehcad,  according  to 
Eesueur)  it  is  applied  to  the  Somniosus  microcephalia,  a 
shark  belonging  to  the  family  Scymnidir  :  this  is  distin- 
guishable by  the  absence  of  an  anal  fin,  the  nearly  equal 
length  of  the  dorsals  (which  have  no  spines),  and  the 
oblique  truncate  lower  teeth  :  it  attains  a  length  sometimes 
of  twenty-five  feet  or  more,  and  is  nn  inhabitant  of  tho 
Northern  Atlantic,  descending  on  tho  American  side  as  far 
southward  as  Cape  Cod.  (2)  On  the  coasts  of  Florida  and 
Jamaica  it  is  bestowed  on  the  Ginglymostoma  cirratumt 
also  a  shark,  but  belonging  to  a  peculiar  family,  the 
(Jinglymostomida?,  and  distinguished  by  the  position  of 
the  first  dorsal  behind  the  ventrals,  and  tho  teeth,,  which 
are  in  many  rows,  each  tooth  having  a  strong  median 
cusp,  and  one  or  two  much  smaller  ones  on  each  side.  Tho 
species  sometimes  attains  a  length  of  nearly  ten  feet.  (3) 
In  some  of  tho  West  Indian  islands  the  same  name  is 
given  to  species  of  the  gobivid  sub-family  Elcati  idina; ; 
the-c  air  ratlin  small  lishes  (rarely  much  if  at  all  exceed- 
ing a  foot  in  length),  of  an  elongated  form,  and  recogniz- 
able by  the  development  of  two  quito  widely-separated 
dorsals,  the  first  of  which  has  six  slender  spines,  and  tho 
thoracic  ventrals,  which  have  each  a  spine  and  live  rays, 
the  inner  half  of  which  are  longest.        Theodobb  (Jill. 

Sleeping  Hour,  tp.,  Eeclcnaw  co.,  Mich.     P.  340. 

Sleep  of  Plants,  the  diurnal  or  nocturnal  suspension 
of  some  of  tho  vegetative  functions.  It  is  not  to  be  con- 
founded with  the  annual  rest  from  functional  activity 
which  characterizes  most  perennial  plants.  The  latter  is 
analogous  to  hibernation,  the  former  to  (be  true  sleep  of 
animals.     Tho  sleep  of  plants  is  sometimes  evinced  by  tho 
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closure  of  petals  and  the  drooping  or  other  change  of  po- 
sition in  tin-  leaves,     (The  differences  in  some  of  the  func- 
tional activities  of  plants  by  day  and  those  occurring  by 
night  arc  noticed  in  the  Respiration  in  Plants.) 
Sleepy  <reek,  tp.,  Morgan  co.,  West  Va.     P.  .",7t. 
Sleepy  Eye,  p.  v.,  lirown  CO.,  Minn.,  on  Winona  and 
St.  Peter  K.  &.,  between  .Minnesota  and  Cottonwood  rivers, 
has    I    churches,  1  high  school,  1  newspaper,  wheat-eleva- 
tor and  storehouse  with  a  capacity  of  L'liu.uim  bushels,  mid 
5  hotels.     1'.  about  500.      J.  W.  Tavloh,  Ed.  "  Alio  is." 
Sleepy  Hole,  tp.,  Nansemond  co.,  Va.     P.  2112. 
Sleepy  Hollow,  tp.,  Barnwell  eo.,  S.  C.     P.  1219. 
Slei'dan  (Johann),  whose  true  name  was  Philippsohn, 
b.  at  Sohlei  len,  near  Cologne,  in  1506;  studied  jurisprudence 
at  Liege,  Cologne,  Louvain,  Paris,  and  Orleans;  was  em- 
ployed by  Francis  I.  as  his  representative  at  the  Diet  of 
Regcnburg;   settled  afterward,  having  embraced  the  Re- 
formation, as  a  professor  of  law  at  Strasbourg;  was   ap- 
pointed historiographer  by  the  princes  of  the  Smalkaldian 
League;  represented  the  citv  of  Strasbourg  at  the  Council 
of  Trent.     D.  in  Strasbourg  Oet.  31,  1556.     His  De  Statu 
Religionis  et  Rcipublictr,  Carolo  Quinlo  Ctesttre,  Commen- 
tarit  (Strasbourg,  1555),  best  ed.  by   Am.  Eudo  (3  vols., 
Frankfort.  1785),  gives  a  history  of 'the  Reformation  from 
1517  to  1556,  and  is  distinguished  both  for  the  impartiality 
of  its  \  iew  and  for  the  elegance  of  its  style.     It  was  trans- 
lated into  English  by  Edmund  Bohun  in  16S9,  under  the 
title  General  History  of  the  Reformation  begun  in  Germany 
by  Murtiii  Luther.     He  also  wrote  De  jualuor  Summit  im- 
perii* (1556;  often  reprinted)  and  Summa  Ductrinm  Pla- 
tonis  tie  liepublica  et  de  Legibus  (1548). 

Slem'mer  (Adam  J.),  b.  in  Montgomery  co.,  Pa.,  in 
1S2S;  was  graduated  from  the  U.  S.  Military  Academy 
July  1,  1S50,  when  appointed  brevet  second  lieutenant  in 
the  artillery;  first  lieutenant  1854.  Served  a  short  cam- 
paign in  Florida  against  the  Seminoles  1850-51 :  on  fron- 
tier duty  in  California  1851-54.  Detailed  for  duty  at  West 
Point  in  1 855,  he  served  as  assistant  professor  of  geography 
and  history  a  year,  and  of  mathematics  1856-59.  °In  the 
latter  year  he  returned  to  his  company,  at  Fort  Moultrie, 
S.  C,  and  in  1860  was  transferred  to  Florida,  where,  in 
1861,  he  commanded  the  small  body  of  U.  S.  troops  in  Pen- 
sacola  harbor,  occupying  with  them  Fort  Barrancas  and 
the  neighboring  feeble  Barracks,  which,  upon  intelligence 
of  the  surrenderor  the  Pen-ae.da  navy-yard  reaching  him, 
he  transferred  (Jan.  10)  to  Fort  Pickens,  opposite:  "which 
prompt  action  prevented  the  seizure  of  that  important  work 
by  the  seceding  States  (see  Fort  Barrancas  and  Fort 
Pickens),  and  which  he  held  until  reinforced  in  April, 
when  superseded  in  command  by  Col.  Harvey  Brown.  On 
May  4  he  was  appointed  major  of  the  16th  Infantry,  and 
ordered  to  New  York  harbor:  was  engaged  in  recruiting 
his  regiment  July-August,  then  acting  inspector-general 
of  the  department  of  the  Ohio  until  November,  when  com- 
pelled by  ill-health  to  take  leave  of  absence.  Returning 
to  duty  in  May,  1862,  he  was  attached  to  Gen.  Buell's  army' 
and  participated  in  the  siege  of  Corinth  and  in  the  subse- 
quent movement  to  Louisville,  Ky..  and  to  the  relief  of 
Nashville,  Tenn.  He  was  commissioned  a  brigadier-gen- 
eral of  volunteers  Nov.  29,  1862,  and  engaged  in  the  battle 
of  Murfreesboro',  Dec.  .",1,  where  severely  wounded  and  in- 
capacitate! from  further  active  service  in  the  field.  From 
July,  1863,  to  the  close  of  the  war  he  served  as  president 
of  an  examining  board.  In  Aug.,  1865,  he  was  mustered 
out  of  the  volunteer  service,  and  resumed  his  regular  army 
commission,  at  that  date  lieutenant-colonel  4th  Infantry. 
For  gallantry  at  Murfreesboro'  he  was  brevetted  lieutenant- 
colonel,  and  for  gallant  and  meritorious  conduct  during  the 
war  colonel  an  1  brigadier-general.  In  enfeebled  health  he 
served  on  garrison  duty  until  Oct.,  1866,  when  placed  on 
board  duty.  D.  at  Fort  Laramie  Oct.  7,  1868. 
Sleswick.     See  Schleswig. 

Slcy'dinge,  town  of  Belgium,  province  of  East  Flan- 
ders, manufactures  linen,  leather,  candles,  mustard,  and 
vinegar.      P.  5797. 

Slick'ensides,  a  peculiar  polished  and  striated  sur- 
face found  commonly  on  the  wall-rocks  of  mineral  veins  or 
faults,  and  where  slate,  shale,  coal,  and  other  fine  mate- 
rials have  bee,,  crumpled  and  folded  bv  pressure.  Not  un- 
freqnrntly  a  foreign  body,  such  as  a'concrction,  shell,  or 
nut  lying  in  an  argillaceous  rock  of  which  the  particles 
have  been  moved  on  each  other  with  great  force,  shows 
the  poli.-hed  striated  surface  to  which  this  name  has  been 
S,ven-  J.  S.  Newberry. 

Slidell'  (JoHH).b.  in  New  York  City  about  1793:  grad- 
uated at  Columbia  College  1810;  settled  at  New  Orleans, 
where  he  became  a  distinguished  lawyer;  U.  S.  district 
attorney  1S29-33;  member  of  Congress  1843-45 ;  appointed 
minister  to  Mexico  1845,  bat  nut  received  bv  the  .Mexican 


government ;  was  U.  S.  Senator  1853-61  ;  withdrew  in  con- 
sequence of  the  secession  of  his  State,  which  he  had  done 
much  to  promote;  sailed  for  Europe  as  commissioner  of  the 
Confederate  government  to  France;  was  taken  from  the 
Trent  with  Mason,  Nov.  8, 1861,  but  given  up  Jan.  1,  1S62, 
and  resided  in  England  until  his  death,  at  London  Julv 
29,  1871. 

Sliding  Rule,  an  instrument  for  solving  arithmetical, 
trigonometrical,  and  other  problems  with  approximate  ac- 
curacy. Several  forms  are  made,  but  that  invented  bv  the 
Rev.  William  Oughtred  (1573-1660)  is  the  best  known. 
The  rule  is  chiefly  used  in  gauging,  in  measuring  timber, 
etc.  It  consists  of  two  pieces,  one  of  which  slides  on  the 
other.  Each  is  marked  with  certain  figures;  and  when  a 
given  number  on  one  piece  corresponds  in  position  to  a 
given  number  on  the  other,  their  product  or  other  function 
is  seen  at  once  by  inspection.  The  sliding  rule  may  be 
constructed  with  various  scales,  each  adapted  to  some  par- 
ticular use. 

Sli'go,  county  of  Ireland,  province  of  Connaught,  bor- 
ders N.  on  the  Atlantic,  comprises  an  area  of  721  sq.  m. 
The  surface  is  mountainous  E.  and  N.  E. ;  Trushuiore 
rises  to  the  height  of  2072  feet.  The  western  part  is  lei  el, 
the  soil  mostly  consisting  of  a  light  sandy  or  gravelly 
loam,  interspersed  with  patches  of  bog.  There  are,  how- 
ever, districts  with  a  deep  and  rich  soil  well  adapted  for 
tillage.  Agriculture  is  the  principal  occupation,  especially 
cattle-breeding  and  dairy-farming.  Some  coarse  woollen 
stuffs  are  manufactured,  and  fishing  is  occasionally  carried 
on.  P.  180.809  in  1841,  128,510  in  1851,  124.845  in  1861, 
115,493  in  1871.  Between  1851  and  1S72,  27,608  persons 
emigrated.  Of  the  present  pop.,  43,219  are  unable  to  read 
or  write.     Principal  town,  Sligo. 

Shgo.  town  of  Ireland,  capital  of  the  county  of  Sligo. 
in  the  neighborhood  of  charming  scenery,  at  the  head  of 
the  Bay  of  Sligo,  has  a  good  harbor.  Its  manufactures  are 
not  important,  but  it  carries  on  an  extensive  trade  in  grain, 
flour,  meal,  butter,  provisions,  and  yarn.     P.  9340. 

Sling,  a  simple  contrivance  for  hurling  missiles,  con- 
sists of  a  small  disk  of  leather  pierced  by  a  hole  and  sus- 
pended by  one,  two,  or  three  strings,  say  a  yard  long.  A 
stone  or  other  missile  is  placed  upon  the  leathern  disk"",  and 
then  whirled  rapidly  about  for  a  time,  when  one  of  the 
strings  is  dropped  from  the  hand  at  the  proper  instant,  and 
the  missile  is  sent  with  great  force  through  the  air.  The 
ancient  Greek  light-armed  troops  used  the  sling  (oQcvMvn; 
Lat.  fnnrln),  often  with  a  plummet  of  lead  instead  of  a 
stone.  These  bullets  are  well  known  to  antiquarians.  Thev 
frequently  bear  the  word  AE3AI,  "  Take  this,"  or  some 
similar  word.  The  Persians,  Acha?ans,  Acarnanians,  and 
especially  the  Balearians,  were  famous  slingers.  The  latter 
used  either  hand  :  and  we  are  told  that  parents  obliged 
their  sons  to  strike  their  food  down  with  the  sling  from  a 
pole  where  it  was  hung  before  they  were  allowed  to  cat  it. 
Hence  their  great  skill.  As  late  as  1686  British  gren- 
adiers were  armed  with  slings. 

Slippery  Rock,  p. -v.  and  tp.,  Butler  co„  Pa.  P.  879. 
Slippery  Rock,  tp..  Lawrence  co.,  Pa.  P.  1778. 
Sloan  (Samuel),  b.  at  Lisburn,  near  Belfast,  Ireland, 
Dec.  25,  1817;  was  taken  to  America  in  infancy,  arriving 
in  New  York  in  1819;  received  a  common-school  educa' 
tion  ;  held  several  local  offices  in  Kings  co.,  N.  Y..  ami  in 
1855  was  elected  president  of  Hudson  River  R.  R.  Co., 
holding  that  office  for  about  ten  years.  Subsequently  for 
two  years  he  acted  as  commissioner  of  the  "trunk  lines  " 
of  railroad  to  the  West,  as  general  arbitrator  of  competitive 
disputes  ;  in  ISO:?  was  elected  president  of  Delaware  Lack- 
awanna and  Western  R.  R.  Co.,  which  position  he  now 
holds.  He  is  also  president  of  Marquette  Houghton  and 
Ontonagon  R.  R.  of  Michigan  and  International  and  Great 
Northern  R.  R.  of  Texas.  J.  B.  Bishop. 

Sloane  (Sir  Hans),  Bart.,  F.  R.  S.,  b.  at  Killyleagh. 
county  Down,  Ireland.  Apr.  16,  1660;  became  a  distin- 
guished physician  at  London;  went  to  Jamaica  in  1687  as 
physician  to  the  governor,  the  duke  of  Albemarle;  made 
there  a  large  collection  of  plants  and  other  objects  of  sci- 
entific interest;  became  physician  to  Christ's  Hospital, 
London,  1694,  and  retained  that  post  thirty-six  years:  was 
influential,  as  secretary  of  the  Royal  Society,  in  reviving 
the  Philosophical  Transactions  as  the  organ  of  that  body, 
and  edited  it  for  many  years;  was  made  physician-general 
to  the  army  and  a  baronet  1716  ;  became  president  of  the 
College  of  Physicians  1719,  of  the  Royal  Society  1727,  and 
physician  to  the  king  in  the  latter  year.  D.  in  Chelsea 
Jan.  11,  1753.  Author  of  The  Natural  History  of  Jamaica 
(2  vols,  folio,  1707-25)  and  various  other  publications.  His 
magnificent  library  and  collections  of  botany  and  natural 
history  were,  in  accordance  with  his  will,  sold  to  the  nation 
for  £20,000,  a  sum  considered  to  represent  not  more  than  a 
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fourth  of  their  value.     The  Sloane  collections  became  the 
nucleus  of  the  British  Museum. 

Sloan's,  tp.,  Moore  co.,  N.  C.     P.  2206. 

Sloan's  Station,  p. -v.  and  tp.,  Jefferson  co.,  0.,  on 
Ohio  River  and  on  River  division  of  Cleveland  and  Pitta- 
burg  R.  H.     P.  476. 

Sloat  (John  Drake),  b,  in  New  York  City  in  1780 ;  en- 
tered the  U.  S.  navy  as  a  sailing-master  L800  ;  was  engaged 
in  the  arthm  between  the  United  Status  and  the  Mace- 
donian Get.  2.">,  1812;  served  in  the  expedition  against 
West  Indian  pirates  1 S2 1— 25  ;  was  commander  of  the  Pa- 
cific squadron  1846-52;  was  next  placed  in  charge  of  the 
Norfolk  navy-yard;  superintended  the  construction  of  the 
Stevens  battery  at  Iloboken  :  became  commodore  (retired 
list)  July  L 6,  1862,  and  rear-admiral  July,  1866*.  D.  at 
New  Brighton,  Statcn  Island,  N.  Y.,  Nov.  28,  1807. 

Slobodskoi',  town  of  Russia,  government  of  Viatka, 
on  the  Viatka,  has  a  large  trade  in  corn.     I*.  6032. 

Slo'cum,  p. -v.  ami  tp.,  Luzerne  co.,  Pa.     P.  317. 

Slocum  (Hexry  Warner),  b.  at  Pompey,  Onondaga 
co.,  N.  Y.,  Sept.  24,  1827  ;  was  graduated  from  the  U.  S. 
Military  Academy  July  1.  1852,  when  appointed  second 
lieutenant  of  artillery  ;  first  lieutenant  1855.  After  a  brief 
campaign  in  Florida  against,  the  hostile  Seminoles,  ho 
served  in  garrison  at  Fort  Moultrie,  S.  C,  until  Oct.  31, 
1856,  when  he  resigned  from  the  army  to  enter  upon  the 
practice  of  law  at  Syracuse,  N.  Y. ;  was  a  member  of  the 
New  York  State  legislature  in  1859.  On  the  outbreak  of 
civil  war  he  tendered  his  services,  and  May  21,  1861,  was 
appointed  colonel  of  the  27th  New  York  Vols.,  which 
regiment  he  led  in  the  battle  of  Bull  Run,  July  21,  where 
severely  wounded.  Early  in  August  he  was  commissioned 
brigadier-general  of  volunteers.  Returning  to  duty  in 
September,  he  was  assigned  to  command  of  a  brigade  in 
Franklin's  division  of  the  Army  of  the  Potomac,  and  in 
the  Virginia  Peninsular  campaign  of  1862  was  engaged  in 
the  siege  of  Yorktown  and  action  of  West  Point,  succeed- 
ing to  command  of  the  division*  May  15,  on  Franklin's 
assignment  to  the  6th  corps.  At  the  battle  of  Gainks's 
Mill,  June  27  (which  see),  his  command  was  sent  to  Por- 
ter's relief  at  a  critical  period,  and  rendered  important 
service;  at  the  battle  of  Glknoau-:,  June  30  (which  see), 
it  held  the  right  of  the  main  line,  as  at  Malvern  Hill, 
July  1.  He  was  made  a  major-general  of  volunteers  July 
■4.  and  engaged  in  the  second  battle  of  Bull  Run,  of  South 
Mountain,  and  of  Antietam.  In  October  he  was  assigned 
to  the  command  of  the  12th  corps,  which  he  led  at  the 
battle  of  Chancellorsville  and  at  Gettysburg,  whore  in 
command  of  the  right  wing  of  the  army.  Transferred, 
with  his  corps,  to  the  West,  he  served  in  the  department 
of  the  Cumberland  until  Apr.,  1861,  when,  his  corps  being 
consolidated  with  the  11th,  lie  was  assigned  to  a  division, 
and  command  of  the  district  of  Vicksburg.  In  Aug.,  1864, 
he  succeeded  Gen.  Hooker  in  command  of  the  20th  corps, 
which  was  the  first  to  occupy  Atlanta,  Ga.,  Sept.  2.  In 
Sherman's  "march  to  the  sea"  and  invasion  of  the  Caro- 
linas  he  commanded  the  left  grand  division  or  wing  of  that 
army,  participating  in  all  its  engagements,  from  the  de- 
parture from  Atlanta  to  the  surrender  of  Johnston  at  Dur- 
ham Station,  N.  ('.,  and  in  its  subsequent  march  to  Wash- 
ington, where  disbanded.  In  Sept.,  1865,  lie  resigned,  and 
resumed  the  practice  of  his  profession  at  Brooklyn,  N.  Y., 
declining  in  1866  the  appointment  of  colonel  of  infantry  in 
the  regular  army.  Was  Democratic  candidate  for  secretary 
of  state  of  New  York  in  1865,  but  defeated  ;  was  elected 
to  the  41st.  and  to  the  42d  Congress,  and  in  ls76  was  ap- 
pointed president  of  board  of  public  works  of  Brooklyn. 

Sloe*  the  fruit  of  Prumua  npinona,  a  small  thorny  plum 
tree  of  Europe,  sparingly  naturalized  in  the  Eastern  U.  S. 
This  black  austere  fruit  is  used  for  preserves,  for  making 
a  factitious  port  wine,  and  for  dyeing  black.  The  unripe 
fruit  yields  German  acacia,  a  substitute  for  gum-arabic,  and 
the  wood  is  made  into  walking-sticks. 

S  |o  n  i  in  ,  town  of  Russian  Poland,  govern tn en t  of 
Grodno,  has  some  manufactures,  and  8708  inhabitants. 

SlootsU,  town  of  Russian  Poland,  government  of 
Minsk,  on  the  Slootoh  ;   is  built  of  wood.      P.  5174. 

Sloth    [Aug.  Sax.  tl'diodh],  the    English    name  for  the 
spocies  of  the  family  Bradypodidse,  notable  for  sluggish 
ncss.    The  form  is  quite  characteristic,  and  somewhal   re 

calls  that  of  the  Primates  (man  and  monkeys)  in  the  e\ 
elusion  of  the  members  from  the  common  abdominal  in- 
tegument, tho  length  of  the  lhrfhs,  and  especially  of  the 
fore  ones,  and  the  atrophy  of  (he  tail.  The  skull  is  ob- 
long and  compressed,  with  the  rostral  portion  much  ab- 
breviated ;    the    intern i a  \illan     hour-     much     reduced ;     the 

supramaxillaries  widcsl  in  fronl  ami  converging  backward ; 

malar  bones  disconnected  from  the  zygomatic  processes    of 
tho  squamosal  bones,  and  each   with  a   "  supr  .itompoi  ul" 


process  ;  "  the  mastoid  bone  with  a  wide  digastric  fossa,  and 
a  strong,  thick  styloid  process,  terminating  in  a  circular 
concavity  for  the  reception  of  the  stylohyal  bone:'1  the 
lower  jaw  has  a  gutter-like  symphysis;  molar  teeth  f  X  2, 
simple  and  rounded:  the  members  are  slender  and  elon- 
gated, the  anterior  especially  so;  pelvis  moderate;  pos- 
terior limbs  shorter  than  tho  anterior;  toes  in  reduced 
numbers,  two  or  three  (fully  developed)  in  front  and  three 
behind.  The  species  thus  agreeing  differ  considerably  in 
other  characters.  (\)  Some  have  three  fully-developed 
toes  to  the  front  as  well  as  hind  feet,  and  rudimentary 
lateral  (first  and  fifth)  ones;  these  have  also  the  thorax 
comparatively  short,  and  expanded  toward  the  middle, 
and  with  about  fifteen  ribs:  the  neck  is  rather  elongate, 
and  provided  with  nine  vertebra',  and  the  tail  is  moder- 
ately developed  (with  about  ten  vertebrae).  Such  are  the 
BradypodiniP.  (2)  Others  have  two  toes  to  the  front  feet, 
but  three  to  the  hind  (besides  which,  however,  arc  lateral 
ones  represented  by  metacarpals);  the  thorax  is  elongated 
and  subcylindrioal,  and  with  about  twenty-one  ribs;  the 
neck  is  comparatively  short,  and  with  six  or  seven  vertebra?  ; 
the  tail  is  almost  wanting.  To  this  group  has  been  given 
the  name  Cholcepodina?.  All  the  species  arc  confined  to 
South  and  Central  America.  Numerous  peculiar  charac- 
ters in  addition  to  those  mentioned  are  exhibited  by  the 
skeleton,  as  well  as  by  the  nervous,  vascular,  muscular, 
and  digestive  systems.  One  of  the  most  remarkable  fea- 
tures is  tho  number  of  cervical  vertebra*.  Almost  without 
other  exceptions  (the  manatees  form  one)  mammals  have 
seven  cervical  vertebra',  and  no  more  or  less;  but  in  the 
sloths  some  (the  Bradypodinto)  havo  as  many  as  nine, 
whilo  onc,(  Gholeepw  SoffmannU)  has  only  six,  although 
its  near  relations  (e.g.  Gholapiw  didactylas)  have  seven. 
Tho  species  are  ill-adapted  for  progression  on  the  ground, 
the  feet  being  bent  inward  or  "club-footed,"  but  are  ad- 
mirably fitted  for  life  in  the  trees.  Unlike  all  other  mam- 
mals, they  cling  to  the  branches  by  their  feet  with  the 
back  downward,  and  thus  they  progress,  feed,  and  sleep. 
They  rarely  or  never  voluntarily  descend  to  the  ground, 
but  when  one  tree  is  denuded  of  its  leaves  proceed  from  it 
to  a  contiguous  one  by  means  of  interlocking  or  neighbor- 
ing boughs.  The  species  have  not  yet  been  definitely  distin- 
guished. By  the  latest  writer  on  the  group  (Dr.  J.  E.  Gray) 
twelve  species  are  admitted — viz.  two  of  BradypM  and 
eight  of  ArctopithecHi  (both  of  which  genera  belong  to  the 
subfamily  Bradypodina1),  and  two  of  Chol&pue,  the  type 
of  the  sub-family  CholoepodinsB.  THEODORE  Gill. 

Slough,  tp.,  Limestone  co.,  Ala.     P.  1468. 

Slough  (John  P.),  b.  at  Cincinnati,  O.,  in  1829;  becamo 
a  lawyer  in  his  native  city,  and  a  member  of  the  Ohio  leg- 
islature, from  which  he  was  expelled  for  striking  a  fellow- 
member  (1850);  settled  soon  afterward  in  Kansas,  and 
subsequently  (1860)  at  Denver,  Col.;  raised  a  company  of 
volunteers  at  the  outbreak  of  the  war,  and  became  colonel 
of  the  1st  Colorado  regiment,  which  formed  a  part  of  (Jen. 
Can  by 's  expedition  to  New  Mexico;  fought  there,  against 
orders,  the  battle  of  Pigeon's  llanche,  gaining  a  victory 
over  Gen.  Sibley,  who  was  forced  to  withdraw  to  Texas; 
went  thereafter  to  Washington,  where  he  was  made  briga- 
dier-general and  military  governor  of  Alexandria;  was 
appointed  chief-justice  of  New  Mexico  by  Pros.  Johnson, 
and  killed  in  an  affray  with  a  senator  of  tho  Territorial 
legislature  Dec.  10,  1867. 

Slo'vaks,  a  nation  belonging  to  the  Slavic  family,  in- 
habit the  north-western  part  of  Hungary,  between  the  Car- 
pathian Mountains  and  tho  Danube,  and  the  adjacent  re- 
gions of  Moravia  and  Austria.  Here  they  formed  an  in- 
dependent empire,  the  kingdom  of  Moravia,  in  the  ninth 
century,  and  fought  with  success  against  the  Avars,  but  in 
907,  in  the  battle  of  Presburg,  they  wero  defeated  by  tho 
Magyars,  their  kingdom  dissolved,  and  tho  larger  part 
of  the  nation  incorporated  with  the  Magyars,  to  whom, 
however,  they  never  became  reconciled.  Their  number  is 
estimated  at  about  3,000,000,  of  which  two-thirds  are  Ro- 
man Catholics  and  the  rest  Protestant-;.  Their  language 
is  closely  related  to  the  Bohemian,  and  as  the  Reformation 
was  introduced  among  thorn  from  Bohemia,  the  original 
Slovak  language  became  SO  mixed  up  witli  Bohemian  ele- 
ments, and  was  so  entirely  superseded  by  tho  Bohemian  as  a 
means  of  literary  com  m  nn icat ion,  that  it  was  on  the  point  of 
disappearing.  Of  late,  however,  much  pains  has  been  taken 
to  reinstate  it  in  its  natural  rights,  and  books,  periodicals, 
anil  new-papers  are  now  published  in  it.  Two  collections 
of  popular  ballads  (  Pesth,  LS23,  and  (Men,  1834)  havo  at- 
traoted  great  attention  by  the  peculiar  beauty  of  the  songs. 
Tho  Slovaks  are  chiclly  agriculturist-;  many  of  them, 
however,  stroll  over  all  European  countries  as  peddlers. 
The  manufacture  of  mousetraps  and  other  kinds  of  wire- 
work  is  a  branch  of  industry  much  cultivated  among 
them. 


318 


SLOVENTZI— SMALL-ARMS. 


E 


Sloventzi,  Slovenes,  Finds,  or  Corutans,  a 
South  Slavic  race  of  Carinthia,  Carniola,  Btyria,  and  Hun- 
gary, number  1,260,000,  and  are  mostly  Roman  Catholics 
of  the  Latin  rite.  The  name  Vinds,  long  applied  to  this 
people,  has  led  to  the  confounding  of  them  with  the  Wl  m>> 
[which  Bee),  a  distinct  but  remotely  kindred  race.  The 
Vindisfa  language  is  allied  to  the  Servian.  It  is  written 
in  the  Roman  alphabet,  and  was,  we  are  told,  the  first 
Slavic  language  to  receive  literary  culture.  But  the  sup- 
ion  of  tli'1  Reformation  crushed  its  rising  literature. 

here  is,  however,  considerable  recent  literature,  mostly 
religious. 

Slow'- Worm,  a  name  given  occasionally  to  several  spe- 
cies of  reptiles  of  the  order  Sauria — e.  */.  Anguie  fragihs* 

Slug,  a  name  applied  to  naked  terrestrial  mullusks,  es- 
pesially  those  of  the  families  Arionida;  and  Limaeida-. 
Both  of  these  agree  in  having  the  body  elongated,  de- 
pressed] and  attenuated  backward;  the  mantle  moderately 
developed  ;  four  tentacles,  of  which  the  posterior  are  large 
and  support  the  eyes  at  their  extremities,  and  the  anterior 
are  small;  they  differ,  however,  decidedly  in  several  re- 
spects. The  Arionida1  have  the  body  subtruncated  behind, 
and  furnished  with  a  niuciferous  pore;  the  lateral  teeth 
of  the  lingual  ribbon  are  modified  on  the  plane  of  the  me- 
dian, and  mostly  more  or  less  bicuspid  ;  and  the  jaw  is 
ribbed.  The  Limaeida?  have  the  body  pointed  behind,  and 
destitute  of  a  pore,  the  lateral  teeth  of  the  tongue  are  un- 
cine  or  aculeate,  and  the  jaw  is  ribless.  The  name  is  also 
loosely  applied  to  other  naked  mollusks,  both  of  the  land 
and  the  water.    (See  Limacid.e,  etc.)       Theodoiu:  Gill. 

Slug'- Worms,  popularly  but  incorrectly  called  Slugs, 
arc  the  larva?  of  certain  of  the  saw-flies  (Tenthredinida-h 
insects  usually  assigned  to  the  Hymenoptcra,  but  in  many 
respects  resembling  the  Lepidoptera..  The  larva?  in  ques- 
tion are  slug-like  in  form.  In  the  IT.  S.  the  pear,  rose, 
vine,  raspberry,  walnut,  linden,  and  other  trees  are  infested 
with  the  larva?  of  a  peculiar  species  of  Selandria,  which 
are  often  very  destructive.  Decoctions  of  tobacco  or 
quassia,  whale-oil  soap,  a  weak  solution  of  carbolic  acid, 
and  petroleum  are  among  the  substances  recommended  for 
showering  shrubs  and  trees  infested  with  slug-worms.  For 
small  trees  and  shrubs  hand-picking  should  be  resorted  to. 

Smack'over,  tp..  Ouachita  co.,  Ark.     P.  6G0. 

Smalcaltl.  Sec  Scii.malkalden  and  Thirty  Years' 
War. 

Small  (John),  b.  at  Strathardle,  Scotland,  in  1726; 
served  in  the  Scotch  brigade  in  the  Dutch  service,  in  the 
pursuit  of  the  Jacobites  of  Scotland  1747,  at  Tieonderoga 
1758,  at  Montreal  1 760,  and  in  the  West  Indies  1762  ;  was  in 
the  battle  of  Bunker  Hill;  raised  a  corps  of  Highlanders 
in  Nova  Scotia,  the  84th  battalion,  known  as  the  "Royal 
Emigrants,"  which  he  commanded  as  major  in  the  cam- 
paigns of  New  Jersey  and  Pennsylvania ;  became  lieu- 
tenant-colonel 1780,  lieutenant-governor  of  Guernsey  1793j 
and  major-general  1794.     D.  at  Guernsey  Mar.  17,  1796. 

Small'-Arms,  portable  firearms:  known  as  muskets, 
muske toons,  rifles,  carbines,  pistols,  and  sporting  arms 
or  fowling-pieces.  The  chief  components  of  small-arms 
are  known  as  follows:  The  barrel,  as  smooth-bores  or 
rifles,  muzzle-loaders  or  breech-loaders;  the  loch,  as  match- 
lock, wheel-lock,  or  flint-lock,  prior  to  the  discovery  of 
percussion  powder;  and  as  cap-lock,  primer-lock,  firing- 
pin  lock,  or  needle  lock,  since  the  introduction  of  percus- 
sion powder;   the  stock,  as  half-stock  or  full-stock. 

The  earliest  firearms  in  use  were  not  portable  arms. 
Cannon,  called  bombards,  were  used  "/a  the  attar/:''  upon 
towns  and  ships  as  early  as  1350,  but  the  Burgundians,  in 
the  defence  of  Arras  in  1414.  first  successfully  employed 
smaller  tubes  throwing  lead  balls.  These  were  movable 
from  place  to  phiee  on  the  walls,  and  in  o"rder  to  check  re- 
coil the  barrels  were  made  with  a  hook  near  the  muzzle  to 
catch  against  the  face  of  the  wall;  hence  they  were  called 
arquebuse,  or  "  hook-guns."  For  field  use  they  were  placed 
upon  tripods,  and  in  1  171,  300  Flemings,  thus  armed,  ac- 
companied Edward  IV.  when  he  landed  at  Ravenspur. 
The  service  of  these  arms  was  so  difficult,  and  they  were 
SO  little  efficient  compared  with  the  English  bow  and  ar- 
rows, that  for  fifty  years  thereafter  all  attempts  to  intro- 
duce firearms  into  the  English  army  failed,  although  they 
were  used  in  other  armies.  It  \<  stated  in  the  United  Ser- 
vice Journal  for  Sept.,  1SP.2  I  M<uitz  Meyer,  Technologic  des 
Amir*  d  Ft  «,  notej  anno  l  171  i.  as  sufficient  explanation  for 
this,  that  "  the  English  archer  of  that  period  who  did  not 
discharge  twelve  arrows  per  minute,  of  which  one  only 
should  fail  its  aim,  was  dishonored,"  and  ":it  the  distance 
of  240  yards  the  arrow  could  penetrate  two  or  three  inches 
of  oak."  Smooth-bore  small-arms,  even  in  our  day.  can 
do  no  better,  either  in  rapidity  of  fire,  accuracy  of  aim,  or 
percussive  force. 


1471.  This  arquebuse  weighed  about  30  pounds,  threw  a 
ball  of  3  ounces,  was  fired  by  a  match  held  by  the  left  hand 
to  the  vent  on  the  left  side  of  the  barrel.  Three  men  were 
assigned  to  serve  each  arm. — 14U4.  An  arquebuse,  firing  a 
ball  of  IV  ounces,  and  having  a  match-lock,  called  a  serpen- 
tine,  attached  on  the  right  side  of  the  barrel,  is  adopted  in 
France  and  Spain  for  part  of  the  infantry. — 1480  to  1500. 
Fig.   1   shows  lock  of  this  description  upon  a  revolving 

Fig.  1. 


Revolver  with  matchlock   (1500),  owned  by  Court-Antiquary 
Pickert  in  Nuremberg. 

chambered  gun,  said  to  be  now  in  a  museum  at  Nurem- 
berg.— 1517.  The  wheel-lock  is  invented  at  Nuremberg, 
and  applied  to  short  arms  for  cavalry  use. — 152;).  The 
moueguet  (said  to  be  so  called  from  Mochetto  de  Villetri, 
who  first  attached  barrel  and  ramrod  to  the  present  form 
of  stock)  was  in  use  in  Italy.  It  weighed  15  pounds,  and 
was  tired  from  a  forked  rest,  which  the  soldier  carried  as  a 
cane.    (See  Fig.  2.)    Each  mousqueteer  wore  a  broad  belt 

across     the      breast,     to 


Fig.  2. 


Mousqueteer  of  1525. 


which  wood  cases  con- 
taining the  proper  charge 
of  powder  were  attached 
by  leather  thongs ;  also 
a  ball-poueh  and  a  prim- 
ing-flask. Six  yards  of 
slow-match  for  firing 
was  wound  about  the 
stock.  At  the  battle  of 
Pavia  these  mousquets 
were  used  with  such  ef- 
fect by  the  Spaniards 
under  Charles  V.  that 
the  army  of  Francis  I. 
of  France  was  utterly 
routed — "  ail  lost  save 
honor."  The  balls  read- 
ily penetrated  the  best 
armor  of  the  knights, 
which,  it  is  said,  the  old 
arquebuse  balls  could 
not  do. 

Improvements  in  the 
models  of  small-arms, 
and  in  their  ammunition, 
soon  became  of  the  first 
importance    to    nations ; 


and  notwithstanding  the  great  advances  made  in  field  ar- 
tillery, the  possession  of  the  best  small-arm  is  even  now 
justly  regarded  as  the  first  requisite  for  success  in  battle. 
In  view  of  the  general  interest  of  this  subject,  the  dates 
of  introduction  of  some  of  the  important  changes  in  the 
models  and  methods  of  manufacture  of  small-arms  are  here 
given.  {For  the  greater  portion  of  the  earlier  dates  refer- 
ence has  been  made  to  La  Technologic  den  Arme*  <<  Feuf 
par  Moritz  Meyer.) — 1530.  The  French  cavalry  have  a 
short  arquebuse  and  pistols,  both  with  wheel-locks.  A 
model  of  an  infantry  arm  of  this  date  shows  a  Bight,  a  j«ui- 
covi  r,  and  the  barrel  let  into  the  stock. — 1540.  An  arm  of 
this  date  (in  England)  loads  at  the  breech,  the  charge  is 
placed  in  a  tin  case,  the  barrel  opens  by  a  hinge  at  the 
breech  ;  the  lock  is  a  wheel-lock. — 1570.  The  French,  Ger- 
man, and  Spanish  infantry  have  mousquets,  part  with 
wheel-locks  and  part  with  match-locks. — 1592.  A  decree 
of  this  date  abolishes  the  use  of  the  bow  and  arrow  by  the 
French  army. — 1610.  Gustavus  Adolphus  introduces  car- 
tridges having  the  ball  and  powder  in  the  same  paper 
cylinder ;  also  the  cartridge-box  to  receive  the  number 
allowed  to  each  soldier.  The  Swedish  musket  calibre  is 
fixed  this  year  at  0.72  inch,  and  so  remains  until  1810. — 
1630.  A  flint-lock  is  proposed  for  small-arms  in  Frame, 
and  the  rifled  carbine  adopted.  Four  carbines  are  to  be 
issued  to  each  cavalry  company. — 1040.  The  bayonet  is 
first  proposed  in  France.  It  is  made  with  a  wooden  handle, 
which  enters  the  muzzle  of  the  gun,  and  must  be  removed 
in  order  to  fire. — 1647.  The  mousqueteers  arc  so  harassed 
by  the  cavalry  charging  while  they  are  loading  their  arms 
that  orders  are  given  to  arm  one-third  of  each  regiment 
with   pikes. — 1671.  The  French   adopt   a   flint-lock    arm, 
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which  they  call  the  "fusile"  (from  the  Italian  name  given 
to  the  flint- an d-steel  box,  or  to  the  steel  used  to  strike  the 
pint).  It  has  a  hammer  (with  a  notch  to  catch  the  trigger) 
placed  on  the  inside  of  the  lock-plate,  and  a  bayonet,  with 
wooden  handle  to  enter  the  muzzle.  The  gun  weighs  only 
U\  pounds,  and  can  be  fired  from  the  shoulder  without  a 
rest.  This  arm  is  soon  adopted  by  the  Spaniards,  Aus- 
trians,  and  Germans. —  1686.  The  English  arm  three  regi- 
ments with  the  French  fusil,  the  7th,  21st,  and  23d  ;  these 
are  called  the  Royal  Fusilecrs,  and  retain  the  name  to  this 
day  on  the  army  tist. — 1689.  The  bayonet  is  fitted  with  a 
socket-handle,  fitting  around  the  muzzle  ;  said  to  have  been 
invented  by  the  English  general  Maekay.  This  improve- 
ment is  soon  universally  adopted. — 1700.  Figs.  3  and  4 
Fig.  3. 


Breech-loader  of  about  1700  (Nuremberg). 

show  breech -loading  arms  proposed  about  this  date:  models 
now    exist  in    Nuremberg. — 1722.  Verifying   gauges    are 

Fig.  4. 


Breech-loader  of  about  1700  (Nuremberg). 

adopted  for  making  the  new  French  fusil,  called  model 
1717.  it  is  proposed  to  make  parts  of  the  fusil  luck  iden- 
tical and  interchangeable.  Trials  arc  commenced  at  St.- 
Etienne. — 1730.  Iron  ramrods  first  introduced.  In  Russia 
it  is  proposed  to  use  the  "elliptical  hall,"  having  a  cavity 
in  the  rear,  "found  to  have  great  percussive  force,  especi- 
ally when  fired  from  rilled  guns."  This  is  the  first  sug- 
gestion of  the  present  eylindro-ogival  ball,  with  cup  in  the 
base.  The  "bridle*'  of  the  loofi  is  introduced,  also  the 
"tumbler"  separated  from  the  hammer. — 1732.  The  plan 
of  making  lock -work  "  identical  "  does  not  succeed,  and  is 
abandoned  in  France. — 1738.  The  buok-and-ball  cartridge 
is  introduced  in  Sweden.  The  English  call  their  infantry 
arm  "musket."  The  French  apply  the  word  mousquet  to 
arms  made  prior  to  the  ilint-lock.  The  flint-lock  arms 
for  infanl  rv  are  called  "  fusil." — 1740.  In  France  it  is  p re- 
posed to  rifle  the  carbine  barrel  for  a  length  of  only  8  inches 
nearest  the  muzzle,  leaving  the  calibre  of  the  rested"  the 
barrel  the  same  as  the  bottom  of  the  grooves.     (This  plan 

has  ii ntlv  been  again  proposed  in  England  and  tin-  I   .  S. 

In  1ST  1  it  was  ordered  to  be  fully  tried  at  the  U.S.  armory, 
and  proved  of  no  advantage.) — 1777.  A  new  system  of 
models  for  all  .-mail-aims  ordered  in  France. —  1785.  (Jri- 
beaaval,  in    France,   proposes   to  try  again   to   make  the 

Detal  parts  Of  the  fusil  "  ideuliral  and  interehangeahle." 
After  ten  years'  wok  I  he  plan  is  again  abandoned.  In  the 
Opinion  Of  the  commission,  *'  swrdging  in  dies  injures  the 
Btrength    Of    the    metal;"    "IS    more    expensive,    because    nt' 

more  numerous  rejections,"  and  "from  the  rapid  destruc- 
tion of  the  dies  the  work  is  less  accurate."  Gassendi,  in 
1819  (Aide  Mimoire  d'Avtillerie),  warmly  condemns  the 
plan  as  impracticable. — 1791.  in  France  the  fusil  Loch  is 
simplified  -parts  reduced  from  20  to  12. — 1792.  A  turning 
lathe,  to  finish  the  conical  exterior  of  the  barrel,  is  intro- 
duced at  St.-Etienne  in  France.  The  flats  have  to  be  Bled 
after  the  turning  is   finished.— 1807.   Kcv.  Mr.  Forsyth  of 


England  first  proposes  to  use  apriming  of  percussion-powder 
for  small-arms,  the  powder  to  be  chiefly  of  chlorate  of  pot  a  BBa. 
At  the  trial  one  priming  sufficed  for  forty  discharges  of  the 
gun. — 1813.  Hall,  in  the  U.  S.,  proposes  a  breech-loading 
arm,  to  be  made  on  the  system  or  "  interchangeable  ""  parts, 
which  had  been  condemned  by  the  French.  (Fig.  0.)  He 
Fio.5. 


Hall's  Breech-loading  Musket,  patented  1H11. 
receives  an  order  for  trial. —  ism.  Blanehard,  at  Spring- 
field Armory,  introduces  his  turning-lathes  for  the  exterior 
of  the  barrel,  finishing  the  flats  in  the  lathe,  us  well  as  the 
conical  parts. — 1817.  Shaw  of  Bordontown,  U.  S.,  first 
proposes  to  \^v  percussion-caps  to  prime  small-arms.  Hall 
having  finished  100  of  his  arms,  they  arc  tried  by  a  com- 
mission, and  found,  both  in  the  interchange  and  quality 
of  work,  so  satisfactory  that  he  is  employed  to  superintend 
the  introduction  of  this  method  of  manufacture  at  the 
r.  S.  armory,  Harper's  Ferry.— 1818.  In  Birmingham, 
England,  musket-barrels  are  successfully  welded  and  drawn 
to  shape  and  size  under  rollers;  after  the  first  welding  the 
iron  need  be  at  a  red  heat.  only.  A  band  machine  for 
rilling  barrels  is  invented  in  France;  the  barrel  is  made 
to  turn  regularly  as  t]ie  cutting-rod  advances  from  end  to 
end. — 1818.  At  St.-Etienne  the  principle  of  proving  the 
straightness  of  gun-barrels  by  the  reflection  within  of  a 
straight  edge  is  said  to  be  understood,  although  the 
method  of  straightening  by  a  string  continues  in  use  there 
and  elsewhere  for  many  years  after  this  date.— 1819,  Ful- 
minate of  mercury  is  first  proposed  in  England  for  per- 
cussion-caps, in  place  of  chlorate  of  potassa. — 1820.  This 
year  a  copper  percussion-cap  was  brought  to  France  by  a 
workman  from  England  (  Catalogue  Muef.e  </' -1  rtillerief  1862, 
p.  637);  also,  this  year  the  discovery  is  ascribed  to  De- 
boubert  (Deane's  Manufacture  of  Fin-arm*,  1858,  p.  90). 
Hence  Shaw's  claim  (sec  1817)  is  considered  prior  to 
both,  and  has  been  so  recognized  by  an  honorary  award 
from  the  U.  S.  Congress. — 1820.  Blanchard  completes  his 
gun-stock  machine  at  Springfield. — 1822.  A  new  model 
musket  is  adopted.  Many  parts  made  upon  the  inter- 
changeable system. — 1S25.  Breech-loading  muskets  and 
rifles  of  Hall's  pattern  are  made  complete  this  year  at 
Harper's  Ferry,  the  parts  interchangeable  and  accurate. — 
1827.  100  of  Hall's  arms,  sent  to  Springfield  in  1824,  are 
brought  to  Harper's  Ferry  ami  there  compared  with  100 
arms  of  current  manufacture.  All  being  dismounted,  and 
the  parts  of  each  100  thoroughly  intermingled,  aro  re- 
mounted, using  for  each  lot  of  metal  parts  the  stocks  pre- 
viously belonging  to  the  other  lot.  All  the  200  arc  found 
to  be  well  fitted.  The  cost  of  manufacture  of  Hall's  arms 
has  been  reduced  nearly  one-half  by  use  of  identical  ma- 
chines.— 1828.  Trials  by  companies  at  Fort  Monroe  of 
Hall's  arms  prove  them  to  be  very  satisfactory  as  compared 
with  muzzle-loading  arms. — 1832.  Changes  of  form  in 
many  parts  of  the  U.  S.  flint-lock  musket  arc  introduced 
in  1832  and  L840,  with  a  view  to  facilitate  the  machine- 
work— without  change  of  calibre  or  of  ammunition  ;  also,  a 
new  model  percussion  musket  is  in  hand  at  Springfield  in 
1840.— 1841.  The  Harper's  Ferry  rifle,  eal.  0.f>  1  inch,  made 
this  year,  has  the  percussion  lock  and  cone  for  cap. — 
1842.  The  new  model  rifle  musket,  cal.  0.69  inch,  is  made 
with  percussion  lock  and  cone,  ami  trials  in  progress  to 
determine  the  best  form  of  ball. — 1844.  All  flint-lock 
muskets  in  store  inspeoted  and  classified  for  conversion  to 
percussion,  and  trials  in  progress  of  different  plans  of  al- 
teration.—IS  17  IS.  During  the  war  with  Mexico  the  U.S. 
Ironps  n  ed  the  following  varieties  of  small-arms  :  infant- 
rij,  flint-lock  and  pel •eus.-ioii  smooth-bore  muskets;  car- 
alryt  percussion  B.-  D.  Hall's  carbine,  cal,  0,52  inch,  North's 
pattern;  mounted  >•///<  ■■■.'.  Harper's  Ferry  rifle,  cal.  0.54 
in  eh,  percussion  ;  artilU  ry,  musquetoons,  smooth-bore,  per- 
eussiou,  cal.  Oji'.)  inch;  pistols,  flint  and  percussion,  both 
smooth  bore,  cal,  0.54  inch.  The  advantage  of  the  in- 
terchangeable s\  -tern  of  construction — fully  tried  in  this  war 
— proves  to  bevorj  great  in  facilitating  repairs  in  the  field. 
All  I.  S.  arms  in  .Mexico  are  readily  kept  serviceable  by 
the  ordnance  company,  using  extra  parts  kept  ready  for 
exohange.  1853,  The  English  obtain  machinery  in  the 
1'.  S.  for  introducing  the  U.  S.  system  of  manufacture  at 
Enfield.  The  Maynard  tape-primer  is  ordered  to  be  adopt 
ed   as  a  substitute  for  the  percussion-cap,  and   experi 

ments  made  this  \v\\r  to  perfect  Ihe  lock  and  primer.  New 
models  arc  prepared  for  musket,  rifle,  and  pistol  carbine  ; 
also  a  plan  of  converting  smooth  bore-  to  rilled  perousSlOD 
■  ■  il.  o.(W  inch,  by  attaching  a  new  loek  and  breech  piece. 
I  n  doing  this  work  at  Frankford  arsenal,  Philadelphia] 
rifling-machines  arc  for  the  first  time  used  which  out  three 
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grooves  simultaneously  by  means  of  expanding  cutters, 
operated  l>y  ■  central  cone  in  a  tubular  rud;  also,  a  method 
of  threading  breeoh-sorews  and  tapping  barrels  by  ma- 
chinery, which  for  the  lir.-t  time  produces  identical  -  Tews, 
thus  completing  the  system  of  interchangeable  parts  in 
gun-making.  Previously,  breech-screws  were  fitted  by 
f1;,„  i  rel. — 1855  and  IS56.   New  models  on  trial 

;in.  adopted  for  all  inuzzle-loading  small-arms  to  be  0.58 
and  with  the  primer-look.  Experiments  are 
in  i  ii-  tc-ting  the  best  form  of  elongated  ball  and  weight 
i  I  ridge  for  the  different  arms. — 1860.  It  is  decided  to 
abandon  the  Maynard  primer  and  use  the  percussion-cap, 
without  changing  lock  at  present. — 1S61.  War  begins 
in  April:  Harper's  Ferry  armory  broken  up;  that  at 
Springfield  ordered  to  be  immediately  extended. — Mar.  1, 
1861.  Small-arms  in  store,  as  per  report  of  the  chief  of 
ordnance : 


Muskets,  smooth-bore 336.78S 

Rifles  and  rifled  muskets 106,397 

Smooth-bore  pistols 24,303 

Revolvers 3,928 

Breech-loading  carbines 4,076 

Total 475,492 

To  increase  the  supply  of  arms  promptly — in  June,  1S61 — 
contracts  are  made  (in  the  U.  >S.)  to  manufacture  0.5S- 
inch  cal.  rifled  muskets,  to  be  interchangeable  with  each 
other  and  the  .Springfield  arm.  and  to  manufacture 
breech-loading  rifles,  revolvers,  and  carbines  of  various 
patterns;  all  small-anus,  home-made  and  imported,  arc 
purchased  as  offered.  The  following  table  shows  the 
total  number  of  small-arms  provided  by  the  government 
for  the  use  of  its  armies  from  Jan.  1,  1S61,  to  June  30, 
1S6C: 


1861. 

Muskets. 

Rifles. 

Carbines. 

Bevolvers. 

Pistols. 

Remarks. 

.S.-bore. 

Dint    nii'l 

lierc'u. 

Rilled, 

U.  S. 

pattern. 

Rifled, 
foreign. 

D.  S. 

muzzle- 
loading. 

Repeating 
and 
breech- 
loading. 

M.-L. 

and 

musque- 

toon. 

B.L., 

U.S. 
makes. 

r.  s. 

pattern. 

For- 
eign 
patt'o. 

S.-bore 
muzzle- 
loaders. 

On  hand   Mar.  4,1 
1861 J 

Purchased  inopen*) 
market  ami  from 

Fabricated    U.    S.  1 
Total 

336,788 

113,034 

73,544 
670,617 

805,537 

32,855 
22,793 

2,721 
10.83S 

1,355 

39G,S9G 

3,928 

360,034 

24,303 
648 

i  19  varieties  of  B.-L. 

<  carbines,  D.  S.  pat- 
{     tern. 

i  8  varieties  of  repeat- 

<  ing     B.-L.     rifles, 
(     IT.  S.  pattern. 

[  13    varieties  of  re- 
j      volvers,  U.  S.  pat- 
|     tern  ;3variel  tea  of 
(     foreign  revolvers. 

1,055,862 

32,048 

12,789 

ll:iv_"J 

1,559,698  1,055,862 

55,648 

3->,04< 

13,559 

398,251 

363,962 

12,789 

24,951 

Total  smali-arius  provided 3,9GG,5U0 

Total  on  hand,  serviceable  and  unserviceable, 

June  30,  i860 2.649,439 

1,317,151 
Number  retained  by  soldiers  and  paid  for  by 

them,  besides  sabres 158,244 

Difference,  lost  and  consumed. 1,15S,907 

1S66.  Report  of  chief  of  ordnance,  dated  Oct..  1SC6,  states 
that  the  returns  made  by  regiments  of  losse?,  by  wear  and 
tear,  during  the  three  consecutive  years  of  active  warfare, 
show  as  fallows : 

Cavalry,  carbines,  20  per  cent,  per  annum. 

pistols,     26    "      "        " 
Infantry, muskets,13    "      "        "         M 

Jan.,  1SG6.  A  board  of  officers  (Gen.  Hancock,  presi- 
dent) called  by  the  secretary  of  war  to  examine  and  report 
what  form  and  calibre  should  be  adopted  for  breech-loading 
muskets  and  carbines,  and  what  form  of  conversion  for 
muskets  from  muzzle-loading  to  breech-loading  should  be 
adopted.  After  testing  22  varieties  of  breech-loading  mus- 
kets and  17  varieties  of  breech-loading  carbines,  the  board 
reported  that  their  experiments  had  shown  the  best  calibre 
for  muskets  to  be  0.45  of  an  inch,  the  best  charge  of  powder 
from  Go  to  70  grains,  and  best  weight  of  ball  from  480  to 
500  grains ;  that  they  could  not  recommend  any  of  the 
patterns  presented  for  a  new  breech-loading  musket  or  car- 
bine, considering  all  to  be  capable  of  further  improvement. 
For  altering  arms  they  recommend  the  reduction  of  calibre 
by  inserting  a  tube  (as  then  under  trial  at  Springfield)  and 
using  a  hinged  breech-block. — 1S69.  A  board  of  officers 
(Gen.  Schofield,  president)  called  by  orders  of  the  general 
of  the  army  to  meet  at  St.  Louis,  Mo.,  to  select  the  six  best 
patterns  of  muskets  for  infantry,  and  carbines  and  pistols 
for  cavalry.  After  examining  34  varieties  of  breech-loading 
muskets,  8  varieties  of  carbines  and  S  of  pistols,  the  board 
recommended  the  Remington,  Springfield,  and  Sharps's  sys- 
tems of  breech -loading  as  superior  to  others  (in  the  order 
named),  and  alone  suitable  for  adoption  by  the  government 
without  further  trial  in  the  hands  of  troops. — 1870.  Upon 
the  recommendation  of  the  chief  of  ordnance,  muskets  and 
carbines  of  each  system,  and  also  of  the  Ward-Burton  sys- 
tem of  magazine  breech-loader,  were  prepared  and  placed 
in  the  hands  of  companies  of  infantry  and  cavalry  for  com- 
parative trial  in  service  during  a  period  of  not'  less  than 
twelve  months,  monthly  reports  to  be  made  regularly  by 
company  commanders,  and  at  the  end  of  the  time  appointed 
to  be  laid  before  a  board  of  officers  appointed  to  select  a 
suitable  breech-loading  arm  for  adoption  for  the  military 
service. — IS72.  In  compliance  with  an  act  of  Congress  ap- 
proved June  t>,  1872,  a  board  of  officers  (Gen.  A.  H.Terry, 
president)  was  appointed  to  meet  in  New  York  and  Spring- 
field in  Sept.,  ls7_\  "to  recommend  a  breech-loading  svs- 
tem  for  muskets  and  <arbines  to  be  adopted  for  the  military 
service:  which  system,  when  so  adopted,  shall  lie  the  only 
one  t  -  be  ase  I  by  the  ordnance  department  in  the  manu- 
facture of  muskets  and  carbines  for  the  military  service." 
After  the  trial  and  examination  of  99  varieties,  besides  9 


varieties  of  breech-loaders  in  use  by  foreign  nations,  the 
board  (May,  1S73)  recommended  that  the  "Springfield 
breech-loading  system  be  adopted  for  the  military  service" 

Fig.  6. 


Springfield. 

(see  Fig.  6) :  which  recommendation  having  been  approved, 
all  breech-loaders  for  the  U.  S.  army  are  now  made  upon 
that  system. 

Fig.  7  shows  the  Martini-Henry,  adopted  by  England; 

Fig.  7. 


Martini-Henry  (English). 

Fig.  8,  Chassepot,  adopted  by  France,-  Fig.  9,  needle-gun, 

Fig.  8. 


Chassepot  (French). 
Fig.  9— a. 


Dreyse  improved  Needle-gun  (German). 
Fig.  9— b. 


Mauser  (German). 
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Remington  Locking  Rifle,  model  1S71. 
Pig.  12. 


Russian  Berdan, 
Fig.  13. 


Vetterlin  (Swiss). 
Fig.  14. 


Werder  ('Bavarian). 


adopted  by  Prussia;  Fig.  L0,  Werndl  system,  adopted  by 
Austria;  Fig.  11,  Remington  system,  adopted  by  Spain; 
Fig.  12,  Berdan  system,  adopted  by  Russia;  Fig.  13,  Swiss 
model;  Fig.  14,  Bavarian  model;  Turkey  uses  Martini- 
Henry's  (English),  and  Denmark  and  Sweden  the  Reming- 
ton's model.  France  has  recently  altered  the  Chassepot  to 
use  the  metallic  cartridge. 

Description  <>f  the  Springfield  Model. — The  barrel  is  of 
"low  steel,"  oal.  4j  inches;  rifled  with  three  concentric 
grooves  of  equal  widths  with  the  lands,  and  of  the  uniform 
depth  of  .005  of  an  inch,  and  uniform  twist  of  one  com- 
plete turn  in  22  inches.  The  lock-plate  is  O.ITj  inch  thick, 
and  let  in  flush.  The  exterior  metal-work  (except  the  bay- 
onet* is  browned.  An  open  swivel  is  attached  to  the  upper 
hand,  lor  stacking  arms,  instead  of  locking  bayonets,  as 
heretofore;  also,  a  "trowel-bayonet"  and  "  intrenching- 
tool"  proposed.     (Seo  Fig.  15.)     Length  of  rifle-barrel,  in- 

Fig.  15. 


1,  2,  proposed   int  rcneliing-tool  and  trowel-bayonet ;  3,  4,  5,  6, 
.Merrill  Upper  Band. 

chiding  receiver,  36  inches  ;  of  carbine,  25. 1  inches.  Length 
of  rifle  bayonet,  is  inches;  crook  of  sine],,  SjJ  i nones,  and 
distance  from  butl  to  trigger,  i;;i  inches.  Total  length  of 
rifle,  without  bayonet,  S I .'.'  inches ;  of  carbine,  1 1 .:;  inches; 
weight  of  rifle,  without  bayoneti  8.38  pounds;  of  carbine, 
G.S7  pounds.  Triggers  adjured  to  pull  at  0  to  8  pounds. 
Details  .-/'  Practice, —  Rapidity  <•(  iin,  using  service  car- 
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tridge  box,  12  to  13  times  per  minute  ;  a  ver\  skilful  expert 
has  fired  23  times  per  minute.  Drift,  or  deviation,  of  the 
projectile  to  the  right,  for  the  rilie  at 600  yards,  is  2S  inches. 
Initial  velocitj  r . i  rifle-ball,  with  70  grains  of  powder,  1350 
feet;  of  carbine-ball,  with  55  grains  of  powder,  lion  feet. 
Pressure  per  square  inch.  19,000  pound.-.  Force  of  recoil 
wiili  rifle,  with  service  charge.  174  pounds:  of  carbine, 
with  service  charge,  155  pounds;  of  earl. inc.  with  rifle 
charge.  [82  pounds.  Penetration  into  white  pine  (1  inch 
corresponds  in  force  with  that  producing  dangerous  wounds 
upon  the  body),  with  the  rifle  at  [00  yards,  17.:'  inches; 
with  the  carbine,  14.5  inches;  with*  the  rifle  at  1200 
yards,  3.7  inches.  The  ran-''  corresponding  with  the  maxi- 
mum continuous  dangerous  space,  holding  theguu  50  inches 
from  the  ground]  is  252  yards  lor  the  rifle,  and  for  the  car- 
hine  20  I  yards  i  the  t'oot.-soh.lier  <  height.  68  inches  |  i  ->  0O1  - 
Bred  at  all  distances  hctwecn  these  points  and  the  linn: 
tho  like  maximum  dangerous  */>or<j  for  cavalry  (height,  8 
feet)  is  21)1  yards  for  rifle  ami  230  yardB  for  the  carbine. 
Hence  the  best  range  for  military"  practice-firing  is  300 
yards,  about.  (See  Description  ana  Rules,  published  at 
National  Armory,  1S74.) 

Cadet  Rifle,  a  special  arm  made  at  Springfield  for  the 
corps  ot  oadets  and  for  student-  of  colleges  and  universities 
reoeiving  military  instruction.  It  has  the  Bame  calibre, 
hut  i-  shorter  and  lighter  than  the  infantry  1 1  lle-mu.-ket, 
and  is  sighted  to  use  the  carbine  cartridge.  Dimensions: 
length  of  barrel.  2J).6  inches  :  length  of  arm  complete,  with- 
out bayonet,  48.92  inches,  and  with  bayonet,  65.15  inches. 
Weight  ot  arm,  without  bayonet,  8  pounds  :i  ounces;  weight 
ol   bayonet,  10  ounces. 

Revolvers  for  Cavalry,  using  t!><'  M>i<tl!>>-  Cartridge. — 
Three  systems  of  construction  are  now  under  trial  in  the 
U.  S,  service— the  Colt's  (Fig.  1GJ,  the  Scholield,  Smith  k 

Fig.  16. 


Colt's  Revolver. 


Wesson's,  and  the  Remington.  The  principal  differences 
are  as  follows: 

Colt's.  S.,S.ftf.  Remiugton. 

Total  length 12.5  inches.  12. 5  inches.  18.03  inches. 

Length  of  barrel 7.5      "  7.5      "  7.46      " 

Diameter  of  bore 0.45    "  0.4^  "  0.44      " 

Number  of  grooves 6                        5  5 

Twist,  1  turn  in 16  inches.  20  inches.  26  inches. 

Depth  of  grooves 005  "              .0075*'  .004    " 

Total  weight 2.:;i  pounds.  2.S0  pounds.  2  60  pounds. 

Weight  of  charge,  the  same  for  atl — L'S  grains  of  powder 
and  2?S  grains  of  ball.  A  special  holster  is  made  to  re- 
Oeive  each  revolver. 

Private  Factories/or  Smalt-Amu* — The  system  of  forg- 
ing the  metal  parts  of  small-arms  in  BWedges  and  dies,  and 
finishing  them  by  milling-ma -hities,  producing  identical 
and  interchangeable  parts,  brought  into  successful  use  for 
the  first  time  in  the  national  armories  of  the  V .  S.,  is  now 
uni\  ersally  followed  in  the  large  private  factories,  and  with 
great  advantage  both  in  the  cost  of  production  and  in  qual- 
ity of  work.  Iron  and  steel  swedged  to  shape  under  the 
drop  must  needs  be  of  uniform  good  quality  or  the  material 
fails  in  the  working,  and  the  part  is  lost  after  labor  has 
been  expended  upon  it.  Hence,  the  manufacturer  finds 
himself  enforced]  on  the  score  of  eoonomy,  to  use  the  better 
kinds  of  material,  as  less  cosily  than  to  return  to  hand- 
work. The  larger  arms  factories  of  this  country,  thorough- 
ly equipped  with  appropriate  machinery,  arc  thus  enabled 
to  produce  >o  rapidly  and  of  such  uniform  good  quality 
that  t  hey  -up ply  a  large  proportion  of  the  world's  demand, 
at  pric-  not  exceeding  hand-work  of  inferior  finish. 

The  following-named  private  factories  are  now  making 
small-arms  of  Bpecia]  patterns  lor  military  use  in  differ"  at 
countries:  tilt's  Co.,  Hartford,  Conn.,  making  rifles  and 
pistols,  revolvers;  Sharp's  Co.,  Hartford.  Conn.,  making 
Sharp's  breeoh-loading  rifles  and  carbines;  Winchester 
Co.,  New  Haven.  Conn.j  making  Winchester  repeating 
rilles  and  carbines;  Providence  Tool  Co.,  Providence, 
R  I ,,  making  Peabody  rilles ;  Remington  Arms  Co.,  llion. 
V  N .,  Remington's  rifles  and  revolvers. 

The  zeal  aroused  of  late  _\  ears  in  rifle-sl ting  has  also 

done    much    to   give    notoriety  to  C.  S.  anus,  aa    well    as    to 

I  .  s.  marksmen.   At  the  International  rifle  match  at  Creed- 
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moor  in  l^7».  Fulton  of  the  American  team,  firing  15  Bhotfl 
,,  „,■  ,ilt.  ,!.  500,  900,  and  1000  yards  dis 

tan!,  scored  171  points— higher  by  5  points,  it  i>  said,  than 
nnv   ,  .  iibli    maximum,   180   points.     He 

ased  the  Remington  target-rifle,  loading  it  at  the  munle. 

'   uth  i    AmaU  ■  >■/:■ 

P.  V.  Hagner. 

Small-Arms,  Cartridges  for.    Sec  Cartridge. 
Small   Pi'ca,  in   typography,  type  one  Bise  smaller 
than  ,--1 

SinaH'-pov,  or  Vari'ola,  is  the  most  importanl  of  the 
general  contagious  diseases  known  asthe 
,    ince,  when  not  controlled  by  vaoci 
nation,  it  is  the  most  fatal  of  them  all.     It  is  said  to  have 
prevailed  in  Eastern  countries  from  the  most  remote  anti- 
quity, but  its  early  history  is  Bbrouded  in  obscurity.   Aaron 
or  Ihroon,  an  Alexandrian  priest,  who  lived  in  the  early 
part  -  f  the  seventh  century,  is  said  to  have  first  described  the 
e  in  an  extinct  work  entitled  Pandects  of  Medi 

1  an  allusion  to  it  in  certain  passages  of 
the  < lid  Testament,  as,  lor  instance  Uoses's  record  of  ''  the 
plague  of  boils  and  blains."  The  Greek  writers  included 
BmaU-pOJ  and  measles  under  the  term  AoifxtKij.  The  Latin 
word  variol  H  rally  employed   by  medical  writers, 

is  said  to  have  been  first  used  by  Constantinus  Afrieanus 
in  the  eleventh  century.  The  first  appearance  of  small-pox 
in  Europe  is  supposed  by  some  to  have  been  the  epidemic 
cum  m    ■■  ■■■-.  ■/!■:!  mnltum  populum  affeceruntmort€t 

described  by  Gregory  de  Tour-  as  having  prevailed  in 
France  in  the  reign  of  King  Childebert  about  the  year  520  ; 
it  is  more  generally  considered,  however,  that  the  disease 
Was  first  brought  to  Europe  by  the  Saracens  about  the  year 
710.  Spreading  from  Spain.it  Boon  overran  Europe,  but 
spare  1  for  Q  time  certain  isolated  countries,  such  as  Den- 
mark, where  it  first  appeared  in  1527.  It  was  carried  to 
the  We-t  [ndiea  in  1517  by  the  adventurers  who  hastened 
to  profit  by  Columbus's  discovery  of  the  New  World.  It 
reached  Mexico  in  1520,  and  Brazil  in  1563.  Farther 
north  i:  nrsl  appeared  in  -Maryland,  having  been  brought 
there  by  an  English  ship  in  the  early  part  of  the  seven- 
teenth century.  Thence  it  rapidly  spread  through  Virginia, 
the  Carolina?,  New  England,  and  other  portions  of  the 
colonies. 

Dp  to  the  beginning  of  the  present  century,  when  its 
ravages  were  decidedly  checked  by  Vaccination  (which 
Bee),  ii  continued  its  course  as  a  deadly  pestilence  almost 
always  and  everywhere  present,  sparing  no  age,  sex,  con- 
dition, or  nationality,  no  one  being  safe  from  it  except  by 
virtue  of  having  already  passed  through  its  perils.  Its 
history,  like  that  of  the  other  acute  contagious  diseases,  is 
that,  while  always  prevailing  to  a  certain  extent,  especially 
in  large  cities,  it  raged  as  an  epidemic  every  few  years. 
This  periodica]  recurrence  of  epidemics  is  doubtless  chiefly 
due  t  >  the  fact  that  each  epidemic  exhausts  nearly  all  the 
subjects  susceptible  to  the  disease,  so  that  a  certain  time 
ha,'  to  elapse  for  a  suflieient  number  of  others  to  be  born 
into  the  world  to  afford  the  material  for  a  fresh  outbreak. 
The  last  great  epidemic  of  small-pox  began  in  1870,  over- 
running all  Europe  and  Xorth  America,  and  abated  in  1873. 
Of  the  original  eause  of  sraall-pox  we  know  nothing,  but 
we  do  know  that  it  now  never  occurs  save  as  the  consequence 
of  infection  conveyed  from  one  person  to  another.  The  con- 
tagion exceeds,  in  virulence  that  of  any  other  disease.  The 
infectious  principle  is  known  to  reside  in  the  fluid  contents 
of  the  pocks  and  in  the  crusts  resulting  from  their  desic- 
cation, and  it  is  probable  that  it  is  also  contained  in  many 
if  not  all  of  the  fluids  of  the  body.  Moreover,  it  pervades 
the  emanations  from  the  person,  so  that  actual  contact  with 
the  sick  is  not  necessary  to  the  conveyance  of  the  disease. 
To  what  distance  the  volatile  contagium  may  extend  is  un- 
un,  but  ii  is  known  to  have  crossed  a  river  1500  feet 
wide,  [nits fixed  condition,  attached  to  artielesof  clothing, 
bedding,  merchandise,  mail-matter,  paper  money,  etc.,  it 
is  very  energetic  and  persistent.  The  disease  is  com- 
muni  I   periods  of  its  course,  even  in  the  period 

of  incubation,  before  any  symptoms  have  occurred,  and  as 
late  as  the  close  of  the  stage  of  decrustation  ;  but  probably 
it  is  most  intensely  contagious  during  the  vesicular  stage 
of  the  eruption.  Even  the  dead  body  is  capable  of  convey- 
ing the  infection.  It  may  also  be  carried  from  one  person, 
to  another  without  the  person  who  carries  it  himself  suffer- 
ing an  attack.  This  is  termed  "mediate  contagion."  It 
is  reasonably  certain  that  the  prevalence  of  the  disease  is 
more  or  less  influenced  by  the  season  of  the  year,  and  per- 
haps by  the  state  of  the  weather,  but  the  effects  of  these 
differ  in  different  countries  and  in  different  years,  so  that 
the  precise  part  which  they  play  in  the  production  of  epi- 
demics can  scarcely  be  stated. 

Very  few  persons  (certainly  not  more  than  five  in  every 
hundred)  are  naturally  and  permanently  insusceptible  to 


small  po\,  and  very  few  are  even  temporarily  insuscep- 
tible, except  from  having  already  had  the  disease  or  from 
having  been  vaccinated.  Very  young  infants  have  been 
■  ■■■<{  to  be  rather  insusceptible  to  the  infectious  dis- 
eases, vet  it  is  among  children,  including  very  young  ones, 
that  small-pox  makes  its  greatest  havoc,  and  it  is  by  no 
means  rare  for  it  to  attack  the  unborn  child.  One  attack 
of  the  disease  generally  exempts  the  affected  person  from 
subsequent  attacks,  but  in  exceptional  cases  second  attacks 
do  oeeur,  and  even  fifth  and  sixth  attacks  have  been  re- 
corded. The  immunity  conferred  by  vaccination  is  almost  as 
complete  as  that  which  results  from  having  had  the  disease. 
On  contracting  the  small-pox  contagion  the  individual 
Bhows  no  signs  of  the  disease  until  after  the  lapse  of  a 
ition,  which  generally  lasts  thirteen  days. 
Ii  is  occasionally  a  few  days  shorter,  especially  in  persons 
who  have  been  vaccinated,  and  in  the  ease  of  inoculated 
small-pox  it  is  remarkably  abridged,  the  local  phenomena 
resulting  from  the  inoculation  being  observed  to  begin  in 
two  or  three  days.  The  initial  stage  is  usually  ushered  in 
by  a  violent  chill  or  by  repeated  slighter  chills,  followed 
by  high  lever,  weakness,  vomiting,  severe  headache,  and 
pain  in  the  back.  Delirium  is  frequently  observed,  and  in 
children  convulsions  or  coma.  This  stage  lasts  from  two  to 
four  (usually  three)  days,  and  death  may  occur  before  its 
termination.  A  preliminary  rash — commonly  of  a  rosco- 
lous  character — is  sometimes  observed  during  the  initial 
stage.  This  is  of  some  value  from  a  prognostic  point  of  view, 
but  must  not  be  confounded  with  the  essential  rash  which 
marks  the  eruptive  stage.  Little  red  elevations  of  the  skin 
(somewhat  pale  at  first)  appear  upon  the  face  and  head, 
and  a  few  hours  afterward  upon  the  back,  breast,  arms, 
abdomen,  legs,  and  feet.  These  elevations  vary  in  size 
from  that  of  a  millet-seed  to  that  of  a  pin-head.  They  arc 
often  more  plainly  to  be  felt  than  seen.  They  arc  usually 
the  most  numerous  on  the  face.  On  the  second  day  utter 
their  appearance  (fifth  day  of  the  disease)  they  have  in- 
creased in  size,  constituting  distinct  papules,  and  are  of  a 
darker  hue.  On  the  third  day  (sixth  of  the  disease)  they 
are  more  conical,  and  each  papule  shows  at  its  summit  a 
minute  vesicle  containing  a  clear,  lymphy  fluid.  These 
vesicles  encroach  more  and  more  upon  the  area  of  the 
papule  from  day  to  day.  the  remains  of  the  latter  being 
visible  as  a  delicate  red  line  surrounding  the  vesicle.  The 
vesicle  itself  is  flattened,  circular,  of  a  pearly-white  color, 
and  very  frequently  depressed  at  the  centre  ("  umbili- 
catcd").  By  the  seventh  or  eighth  day  (tenth  or  eleventh 
of  the  disease)  it  has  reached  the  size  of  a  split  pea,  and, 
the  central  depression  being  effaced,  is  nearly  hemispher- 
ical in  shape.  On  the  outbreak  of  the  eruption,  or  soon 
afterward,  the  fever  disappears  or  moderates  for  the  time 
being,  according  to  the  severity  of  the  case;  but  about  the 
sixth  day  of  the  eruption  (ninth  of  the  disease)  the  con- 
tents of  the  vesicle,  which  have  gradually  been  growing 
opaque,  become  completely  changed  into  pus.  In  other 
words,  the  vesicle  becomes  a  pustule,  the  red  line  or  halo 
surrounding  it  becomes  increased  in  breadth,  and  the«/n,f/e 
of  suppuration  or  maturation  begins.  In  mild  cases  this 
stage  is  accompanied  by  little  or  no  fever,  but  in  severe 
cases  of  confluent  small-pox  the  secondary  fevt  r  is  generally 
well  marked,  being  sometimes  announced  by  a  chill  or 
chills,  and  lasting  from  three  to  six  or  eight  days,  accord- 
ing to  the  severity  of  the  case.  With  the  renewal  of  fever 
there  is  a  return  of  headache,  nervous  disturbances,  such 
as  delirium,  etc..  the  skin  becomes  enormously  swollen,  so 
that  the  countenance  is  frightfully  disfigured,  and  the 
pustules  are  exquisitely  painful,  especially  upon  the  face, 
the  hands,  and  the  feet.  At  this  time  the  formation  of 
boils  is  quite  common,  and  numerous  complications  arc  apt 
to  occur,  such  as  erysipelas,  diffuse  inflammation  of  the 
cellular  tissue,  pyicmia,  gangrene,  affections  of  the  organs 
of  special  sense,  pleurisy  and  other  inflammatory  diseases 
of  the  respiratory  apparatus,  affections  of  the  heart  and 
great  vessels,  and  occasionally  abdominal  inflammations. 
About  the  eleventh  or  twelfth  day  of  the  eruption  {four- 
teenth or  fifteenth  of  the  disease)  the  pustules  begin  to  dry 
up,  which  process  characterizes  the  *taye  of  desiccation. 
The  general  and  local  symptoms  now  gradually  abate,  and 
the  pustules,  beginning  generally  with  those  on  the  face, 
dry  into  hard,  dark-brown  crusts.  Preceding  this  occur- 
rence, a  yellowish,  gum-like  exudation  frequently  takes 
place  upon  the  surface  of  the  pustules,  especially  if  they 
have  been  ruptured,  and  concretes  into  a  rough,  brittle 
coating  overlying  the  darker  and  firmer  crusts.  During 
the  stage  of  maturation  and  the  earlier  portion  of  that 
of  desiccation  the  patient's  body  exhales  a  peculiar  and 
repulsive  odor,  which,  together  with  his  frightful  appear- 
ance, makes  him  an  object  of  horror  as  well  as  of  pity. 
The  process  of  incrustation  is  often  accompanied  by  in- 
tolerable itching,  and  by  scratching  the  course  is  so  inter- 
fered with  that  secondary  and  tertiary  crusts  often  form ; 
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and  this  fact,  as  well  as  the  varying  severity  of  the  cuta- 
neous lesions,  makes  the  period  of  decrustation  somewhat 
variable.  After  the  crusts  have  fallen  off,  the  sites  of  their 
former  attachment  remain  visible  for  a  considerable  time 
in  the  form  of  red  and  somewhat  elevated  spots,  giving  the 
patient  a  peculiar  mottled  appearance.  In  course  of  time 
the  redness  and  swelling  disappear  without  leaving  any 
permanent  marks,  or  else  (in  case  the  pocks  have  involved 
the  papillary  layer  of  the  skin)  the  spots  become  whiter 
than  the  surrounding  skin,  radiated  and  depressed  scars 
remaining  for  life.  The  individual  is  then  said  to  be  pock- 
marked. 

As  to  the  structure  of  the  pock  (vesicle  or  pustule),  it  is 
not  a  mere  tent-like  elevation  of  the  cuticle  from  distension 
by  a  subjacent  fluid,  but  the  inflammation  begins  in  the 
lower  layers  of  the  epidermis  (the  retc  Malplghii),  and  soon 
results  in  the  exudation  of  fluid  into  the  substance  of  that 
portion  of  the  skin,  separating  its  cells  and  forming  a  multi- 
locular  swelling.  Hence  it  is  that,  on  puncturing  the  vesi- 
cle, only  a  small  portion  of  its  contents  escapes,  the  fluid 
being  contained  in  a  number  of  separate  compartments. 
Along  with  these  changes  in  the  epidermis  (and  perhaps 
preceding  them,  and  therefore  more  essential)  the  subjacent 
papillae  of  the  derma,  and  even  the  fibrous  corium,  become 
hvpersemic  and  subsequently  infiltrated.  In  so-called 
"diphtheritic"  pocks  the  bases  of  the  papilla;  are  so  swol- 
len and  gorged  with  blood  that  their  summits  become 
Strangulated,  as  it  were,  and  die.  These  dead  and  blood- 
less heads  of  the  affected  papillae  form  a  white,  pultaceous 
mass  upon  the  floor  of  the  pock — the  "false  membrane" 
of  the  older  writers.  Its  formation  is  always  followed  by 
pitting.  The  umbilication  of  the  pock  is,  as  regards  the 
mode  of  its  production,  still  a  matter  of  dispute.  Many 
have  supposed  it  to  be  due  to  a  bridle-like  action  of  that 
portion  of  the  epidermis  which  dips  down  to  form  the  lining 
of  a  sebaceous  or  sudoriparous  follicle,  and  they  assume 
that  such  a  follicle  constitutes  the  usual  centre  of  a  pock. 
Others  attribute  it  to  the  early  commencement  of  desiccation 
at  the  centre  of  the  pock  while  yet  the  exudation  is'increas- 
ing  at  the  border.  In  the  vesicular  stage  of  the  pock  the 
contents  consist  of  a  clear,  viscid,  albuminous  fluid  (lymph), 
containing  epithelial  debris,  leucocytos,  and  very  minute 
globular  bodies,  about  jgJogth  of  an  inch  in  diameter, 
termed  microspheres,  mierozymes,  etc.  (also  falsely  called 
bacteria)'.  It  is  probable  that  these  latter  bodies  are,  par 
excellence,  the  bearers  of  the  contagium.  They  are  sup- 
posed to  be  of  a  fungous  nature,  but  attempts  at  their  culti- 
vation have  resulted  in  nothing  satisfactory.  The  crust 
includes  the  ''false  membrane"  already  mentioned,  and 
occasionally  a  portion  of  sloughy  tissue  from  the  corium, 
or  the  subcutaneous  layer  of  cellular  tissue,  is  found  at- 
tached to  it. 

Numerous  varieties  of  small-pox  are  spoken  of  by  writers. 
In  the  first  place,  we  have  the  discrete  and  the  confluent 
forms.  In  the  former  the  pocks  arc  separate  and  distinct 
from  each  other,  the  secondary  fever  is  mild  or  altogether 
wanting,  and,  except  for  complications,  the  disease  is  not 
specially  dangerous.  The  latter,  as  its  name  implies,  is 
characterized  by  a  running  together  of  the  pocks,  and  is 
always  severe  and  frequently  fatal.  Semi-confluent  erup- 
tions show  appearances  midway  between  those  of  the  dis- 
crete and  the  confluent,  and  betoken  a  corresponding  se- 
verity of  the  disease.  In  con/mbosc  small-pox  the  pocks 
are  aggregated  in  clusters  or  in  a  single  cluster,  the  erup- 
tion being  elsewhere  discrete.  This  form  is  rare  and  very 
dangerous.  Malignant  small-pox  (black  or  ha3morrhagic 
Bmall-pox]  is  characterized  by  the  early  occurrence  of  blood- 
poisoning,  resulting  in  effusions  of  blood  into  the  pocks 
and  into  the  substance  of  the  organs  and  tissues  of  the 
body,  and  in  haemorrhages  from  the  mucous  surfaces.  It 
may  prove  fatal  before  the  eruption  has  had  time  to  appear. 
Such  cases  have  been  called  purpura  variolosa*  Benign 
small-pox  (variola  verrucosa,  or  cornea,  stone-pock,  horn- 
pock,  or  wart-pock)  is  of  occasional  occurrence.  It  is  ex- 
ceptionally mild,  although  the  primary  fever  may  be  severe. 
The  pocks  arc  abortive,  and  there  is  no  secondary  fever  and 
DO  pitting.  Small-poX  without  eruption  (variola  sine  exan- 
thema te,  the  fehria  variolosa  of  Sydenham)  is  of  rare  occur- 
rence. The  whole  process  consists  of  the  primary  fever. 
Varioloid  is  small-pox  mitigated  by  previous  vaccination. 
The  initial  fever  may  be  severe,  but  the  eruption  is  mod- 
erate, many  of  the  pocks  shrivel  early,  and  there  is  no 
secondary  fever. 

In  regard  to  the  scquelrr  or  after-effects  of  small-pox,  it 
may  first  bo  stated  that  it  is  capable  of  rousing  into  ac- 
tivity any  dormant  diathesis  or  morbid  tendency,  such  as 
the  scrofulous,  tubercular,  syphilitic,  etc.  Some  have  sup- 
posed that  an  attack  of  small-pox  had  a  tendency  to  im- 
prove the  general  health  ;  but  not  only  is  there  no  fonndation 
for  this  opinion,  the  very  reverso  is  the  case.  Ophthal- 
mia, blindness,  chronic  ulcers,  enlargements  of  the  lym- 


phatic glands,  inflammation  of  the  ear,  boils  or  abscesseSj 
cancrum  oris,  pestilential  bubo  and  carbuncle,  laryngitis, 
salivation,  dropsy,  necrosis,  and  many  other  affections  have 
been  known  to  follow  the  disease,  apparently  owing  their 
origin  to  its  occurrence. 

Thepost-ruortr.n  appearances  in  small-pox,  besides  the  re- 
sults of  inflammatory  complications,  consist  mainly  in  de- 
generative changes  in  the  organs,  especially  the  liver,  the 
kidneys,  and  the  spleen,  and  luemorrhagie  effusions.  On 
the  mucous  membranes,  particularly  near  the  natural  open- 
ings of  the  body,  pocks  are  found  essentially  like  those  on  the 
skin.  In  the  trachea  they  extend  down  to  its  bifurcation,  and 
sometimes  into  the  bronchi  of  the  second  and  third  orders. 
The  brain  and  spinal  cord  are  sometimes  congested  and 
cedematous,  but  generally  healthy. 

The  diagnosis  of  small-pox  is  easy  in  cases  where  the 
eruption  is  well  advanced,  but  in  the  earlier  stages,  as  well 
as  in  sporadic  cases  and  modified  forms,  it  is  often  difficult, 
and  sometimes  impossible.  It  is  most  apt  to  be  confounded 
with  measles,  chicken-pox,  pustular  syphilides,  acne,  and 
lichen  among  skin  affections,  and  with  typhus,  relapsing 
fever,  pneumonia,  meningitis,  and  several  other  acute  in- 
flammatory diseases.  Too  much  reliance  should  not  be 
placed  upon  the  appearance  of  the  eruption,  particularly  in 
its  earlier  stages.  The  initial  fever  of  small-pox  is  usually 
productive  of  a  higher  temperature  than  is  that  of  measles 
(105°  F.  or  over  in  the  former,  and  from  102°  to  104°  F.  in 
the  latter) ;  and  in  measles  the  catarrhal  symptoms  occur 
earlier  than  in  small-pox.  In  chicken-pox  there  is  little  or 
no  premonitory  fever,  and,  if  there  be  any,  it  lasts  only 
twenty-four  hours  before  the  eruption  appears,  and  the  lat- 
ter is  more  superficially  situated  and  more  rapidly  devel- 
oped than  that  of  small-pox.  Syphilitic  eruptions  and  acne 
cause  little  or  no  fever,  and  can  only  be  mistaken  for  small- 
pox by  a  too  exclusive  attention  to  the  cutaneous  appear- 
ances. Febrile  lichen  may  for  a  short  time  be  confounded 
with  small-pox,  but  the  eruption  occurs  after  only  one  day's 
illness,  appears  on  various  parts  of  the  body  indifferently, 
and  does  not  advance  beyond  the  formation  of  papules. 
The  preliminary  roseola  of  small-pox  often  resembles  the 
rash  of  scarlet  fever,  but  its  localization,  together  with  the 
absence  of  the  marked  throat  symptoms  of  the  latter  dis- 
ease, will  serve  to  distinguish  it.  The  early  diagnosis  of 
small-pox  from  exanthematic  typhus  is  often  very  difficult. 
In  the  former  disease,  however,  the  temperature  falls  on  the 
appearance  of  the  rash,  but  does  not  inthc  latter.  The  ap- 
pearance of  the  eruption  will  distinguish  variola  from  the 
first  attack  of  relapsing  fever.  The  acute  inflammations 
are  to  be  distinguished  by  a.  close  attention  to  the  local 
symptoms  proper  to  them,  and  by  the  non-occurrence  of 
eruption. 

The  mortality  of  small-pox  varies  in  different  epidemics, 
ranging  in  unmodified  cases  from  15  to  50  per  cent.  Of  46 
hemorrhagic  cases  observed  by  Curschmann,  all  proved 
fatal,  while  2.^5  cases  of  unmodified  variola  (including  the 
40  hemorrhagic  cases)  resulted  in  99  deaths — a  mortality 
of  over  42  per  cent.  Marson.  of  the  London  Small-pox 
Hospital,  records  1S38  cases  of  confluent  small-pox,  with 
937  deaths  (50  per  cent.),  014  semi-confluent  cases,  with  51 
deaths  (S  per  cent.),  and  202  discrete  cases,  with  S  deaths 
(4  per  cent.).  Of  4890  cases  of  small-pox  after  vaccination 
(including  good,  bad,  and  indifferent  vaccination),  Marson 
saw  death  result  from  small-pox  alone  in  310  cases  (6.56 
per  cent.).  Confluent  small-pox,  even  if  the  eruption  be 
confluent,  only  on  the  face  and  discrete  elsewhere,  often 
proves  fatal.  Certain  abnormal  conditions  of  the  pocks — 
a  flat,  white,  and  pasty  appearance,  with  claret-colored 
areola?  on  the  Hmbs — are  of  ill  omen.  Young  children  and 
aged  persons  are  particularly  apt  to  die  if  attacked  by  the 
disease.  Symptoms  of  blood-poisoning  or  of  a  severe  im- 
plication of  the  nervous  system,  as  well  as  affections  of  the 
air-passages,  are  of  bad  import.  Pregnant  and  lying-in 
women  are  in  very  great  peril  from  small-pox.  In  the  for- 
mer abortion  usually  precedes  death.  Drunkards  also  are 
very  apt  to  die.  Robust  and  healthy  persons,  in  good  hy- 
gienic circumstances,  arc  much  more  apt  to  recover  than 
are  those  of  the  opposite  description.  Death  may  take 
place  at  any  period  of  the  disease,  but  is  most  common 
during  the  secondary  fever. 

The  treatment  of  small-pox  consists  in  husbanding  the 
resources  of  the  patient,  and  in  early  detecting  and  com- 
bating complications.  No  sort  of  medication  or  regimen 
exerts  any  curative  effect  in  the  proper  sense  of  the  word. 
Many  so-called  specifics  have  been  vaunted,  but  there  is  no 
satisfactory  proof  that  they  have  ever  accomplished  any- 
thing. Vaccination,  although  of  such  signal  efficacy  in  pn  - 
venting  small-pox,  is  utterly  powerless  to  cure  it ;  and  it  has 
not  been  shown  that  vaccination  of  a  person  already  suffer- 
ing from  small -pox  can  even  ameliorate  the  disease,  whether 
done  in  the  ordinary  way  or  by  the  subcutaneous  injection 
of  vaccine  lymph.     No  treatment  will  prevent  pitting. 
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The  pi itt f  small-pox  may  be  almost  certainly  ac- 

lished  by  thorough  Vaccination  i  which  see).    A\o,d 
once  of  exposure  i"  the  contagion  will  also,  of  course,  pre- 
sent the  disease,  but  this  is  difficult,  and  often  impossible, 
Small-pox  patii  nts  should  always  be  isolated, 
the  funerals  of  those  who  die  should  be  strictly  pri 
VBte.     \n  clothing,  bedding,  etc.  whioh  may  have  become 
infeoted  should  be  destroyed  bj  6re,  or,  if  too  valuable  to 
■  rificed.it  Bhould  be  disinfected  by  heat  (as  high  as 
;    |  01   bj   the  fumes  of  burning  brimstone.     Every 
i  ised  i"  the  disease  should  be  at  once  revaceinated. 

.   e  bit  oi  >  eying  the  infeotion  until  all 

its  have  fallen  off.  Frank  P.  Foster. 

Small'wood,  tp.,  Jasper  oo.,  111.  P.  993. 
Smallwood  (William),  b.  in  Maryland  about  1732; 
raised  a  battalion  of  Harylanders  1776,  which  he  com- 
manded  as  colonel,  and  half  of  which  perished  in  the 
battle  of  Long  Island,  at  which,  however,  he  was  not 
,i;  was  engaged  in  the  battle  of  White  Plains; 
was  appointed  brigadier-gen eial  Oct.  23.  1770;  accom- 
panied Gen.  Sullivan  in  the  Staten  fsland  expedition 
1777:  raised  a  new  battalion  of  militiamen  from  the  West- 
ern Shore  of  .Maryland,  whom  he  led  at  the  battle  of  Ger- 
mantown;  was  made  major-general  Sept.  15.  1780;  was 
with  Gates  in  his  Southern  campaign,  but  left  after  the 
defeat  at  Camden,  refusing  to  serve  under  Steuben  :  was 
member  of  Congress  1785,  and  governor  of  Maryland 
1785-88.     D.  in  -Maryland  Feb.  14,  1792. 

Smalt.  See  Cobalt,  by  Prof.  C.  F.  Chandler,  Ph.  D., 
M.  I'.,  LI, .H. 

Smart  (Benjamin  Humphrey),  b.  in  England  about 
17S5:  was  for  more  than  fifty  years  from  1815  a  successful 
teacher  of  elocution  in  London ;  was  considered  high  au- 
thority upon  English  pronunciation,  and  was  a  voluminous 
writer  upon  grammar,  logic,  rhetoric,  and  metaphysics,  in 
which  last  department  he  claimed  to  "assert,  correct,  and 
cany  onward  the  philosophy  of  Locke."  Among  his  works 
wore  A  Grammar  of  English  Pronunciation  (1810),  Rudi- 
ment* of  English  Grammar  elucidated  (1811),  A  Grammar 
of  English  Sounds  (1813),  Practical  Logii  (1829),  An  In- 
troduction to  Grammar  on  its  True  Basis  (1858),  Accidence 
of  Grammar,  Principles  of  Grammar,  Manual  of  Rhetoric 
and  Logic,  The  Practice  of  Elocution,  and  Histqrico-Shak- 
spearian  Reading*,  the  five  latter  being  issued  as  a  com- 
plete Beries  in  1858  ;  Outlines  of  Hematology  (1831),  with  a 
Sequel  (1837)  and  an  Ap/nndi.r  (1839),  the  three  works 
being  issued  together  as  77*.-  Beginnings  of  a  New  School 
of  Metaphysics  (1839) ;  Tin  Way  out  of  Metaphysics  (1844), 
The  Metaphysicians,  a  Memoir  of  Franz  Carvel,  Brush- 
mater,  and  of  Harold  Fremdling,  Esq.  (1857),  and  Thought 
and  Language  (1855).  Mr.  Smart  also  published  in  1836 
a  Proii'mmimj  Dictionary,  based  upon  that  of  John  Walker, 
issued  an  epitomized  edition  of  the  same  in  1840,  and  an 
Appendix  in  1846  (revised  editions  1860);  which  figure 
among  the  authorities  upon  pronunciation  most  frequently 
cited  in  the  later  editions  of  Webster's  and  Worcester's  dic- 
tionaries. 

Smart  (Christopher),  b.  at  Shipbourne,  Kent,  Eng- 
land, in  1722:  educated  at  Pembroke  College,  Cambridge, 
where  he  became  a  fellow  1745:  settled  in  London  as  a 
writer,  becoming  intimate  with  Pope,  Johnson,  and  Gar- 
rick  :  was  noted  for  improvidence  and  a  convivial  dispo- 
sition, which  made  him  successively  the  inmate  of  an  in- 
- : 1 1 1 >.-  asylum  and  of  the  king's  bench  prison  for  debtors, 
within  the  rules  of  which  he  d.  in  1771.  lie  translated 
into  Latin  verse  Pope's  Ode  on  St.  Cecilia's  Day  and  Essay 
n i,  Criticism,  the  works  of  Horace  into  English  prose  (2 
vols.,  1756),  and  into  verse  (1707);  the  /Vw  <■/  Phirdrus 
(17'.:.)  and  the  Psalms  of  David  (1765)  into  English 
verse;  published  Th.  Hilliad,an  Epic  Poem  (1753),  being 
lire  on  Sir  John  Hill,  noted  for  his  quarrels  with 
Fielding  and  with  the  Royal  Soeiety,  and  The  Parables 
,./  Christ  dont  into  Verne  (1765):  but  bis  most  remark- 
able production  was  tin-  Son,/  to  Darid  i  1763).  reprinted 
in  full  in  Chambers's Cyclopedia  of  English  Literature  (ii. 
109),  as  "possessing  passages  of  considerable  power  and 
sublimity,"  which  make  it  "  one  of  the  greatest  curiosities 
in  our  literature."  it  having  been  written  on  the  wall-  of 
a  mad-house. 

Smart  (Sir  George  Xhomab),  K.  C.  B.,  b.  in  London, 
England,  in  -May,  177'.:  became  a  chorister  in  the  chapel 
r..yal  when  a  boy  of  eight  years;  took  part  in  executing 
the  Handel  commemorations  in  Westininster  Abbey  17*4- 

(.»1  :  became  an  aceompli-hed  conductor  of  musical  festivals 
and  of  the  famous  Lent  oratorio-  at  Covent  Garden  and 
Dmry  Lane  theatre-  :  was  one  of  the  founderE  "1  the  Phil- 
harmonic Soeiety  1813;  was  the  instructor  of  nearly  all 
the  great  English  musiei&ns  of  the  last  generation,  and  the 
jonal  friend  of  Beethoven,  Mendelssohn,  Rossini,  and 
Weber,   the  latter  of  whom  died  at  his   house.     He  was 


knighted  at  Dublin  ISIS, and  was  in  his  later  years  organist 
to  the  chapel  royal.     D.  in  London  Feb.  23,  1867. 

Smart-Weed.     See  Poi.ygonace.e. 

Snieaton  (John),  b.  at  Austhorpe,  near  Leeds.  Eng- 
land. May  2-8,  1724;  was  noted  in  childhood  for  mathe- 
matical and  mechanical  talent;  abandoned  the  study  of 
the  law  for  the  business  of  a  mathematical  instrument- 
maker  1750  ;  invented  the  following  year  an  instrument 
for  measuring  a  ship's  progress  ;  made  several  valuable  in- 
ventions in  hydraulic  machinery,  for  which  he  received  the 
Copley  medal  1759  :  was  noted  a-  the  builder  of  Eddystone 
lighthouse  (Aug.  5.  1756-Oct.  9,  1759),  of  Ramsgate  har- 
bor (1749-74).  of  the  Forth  and  Clyde  Canal,  the  Green- 
wich and  Deptford  waterworks,  and  many  other  important 
public  improvements.     D.  at  Austhorpe  Oct.  28,  1792. 

Smectym'nuus,  the  title  of  a  celebrated  tract  written 
in  reply  to  Bishop  Hall's  Divine  Right  of  Episcopacy. 
The  name  is  formed  from  the  initials  of  the  names  of  its 
five  writers — to  wit.  Stephen  Marshall,  Edmund  Calamy, 
Thomas  Young,  Matthew  Newcomcn,  William  Spurstowe. 

Smed'ley  (Edward),  b.  in  England  in  1789  :  gradu- 
ated at  Trinity  College,  Cambridge,  1S09:  became  a  fellow 
of  Sidney  College;  took  orders  in  the  Church  of  England: 
gained  the  Scatonian  prize  for  English  poems  on  four  occa- 
sions;  contributed  articles  on  French  biography,  English 
and  Roman  literature  to  the  /'earn/  Cyclopedia;  wrote 
Sketches  of  the  Occult  Sciences  for  the  Cabinet  Cyclopedia  : 
became  prebendary  of  Lincoln  1S29,  and  was  for  several 
years  editor  of  the  Encyclopedia  Metropolitana  until  his 
death,  which  occurred  in  1836.  Author  of  Religio  Clerici 
(1818).  Lux  Renata  (18271,  Sketches  from  Venetian  History 
(2  vols..  1832).  History  of  the  Reformed  Religion  in  Frame 
(3  vols.,  1832;  New  York,  18341, andof  a  History  of  Franca 
from  A.  D.  Sp  to  1519  (1836).  the  latter  forming  vol.  X. 
of  the  Library  of  Useful  Knowledge.  After  his  death  ap- 
peared his  Poems  ami  Selected  Correspondence  (1837),  with 
a  memoir  of  his  life  by  his  widow. 

Smee.  (Alfred),  M.  D.,  F.  R.  S.,  b.  in  England  in  1818; 
studied  medicine;  was  admitted  a  member  of  the  College 
of  Surgeons  1840,  and  elected  a  fellow  of  the  Royal  Society 
1X41  ;  was  subsequently  lecturer  at  the  Aldersgato  Street 
School  of  Medicine,  and  surgeon  to  the  Bank  of  England 
and  senior  surgeon  to  the  Royal  General  Dispensatory  ;  is 
widely  known  for  his  thorough  knowledge  of  electricity  in 
all  its  branches;  is  the  inventor  of  the  useful  "Smee  vol- 
taic battery,"  and  of  the  system  now  in  use  for  printing  the 
Bank  of  England  notes  ;  he  was  chairman  of  several  im- 
portant companies,  and  took  an  active  part  in  Conservative 
politics.  Author  of  Elements  of  Electro-metallurgy  (Lon- 
don. 1841  ;  New  York,  1S52),  Sources  of  Physical  Science 
(1S43).  The  Potato  Plant,  its   Uses  and  Properties  (1S46), 

The  E'f  in  Health  ami  Disease  (1847;  2d  ed.  1*54),  Ele- 
ments of  Electro-Biology  (1S49),  Principles  of  the  Hitman 
.Mini!  (1849),  Instinct  ami  Beaton,  deduced  from  Electro- 
Biology  1 1S50),  Lectures  on  Electro-metallurgy,  delivered  at 
the  Bank  of  England  (1851),  Process  of  Thought,  adapted 
to  Words  and  Language  (1851),  On  the  Stereoscope  ami 
Binocular  Perspective  (1S54).  General  Debility  and  Defec- 
tive Nutrition  (1S59).  D.  Jan.,  1S77. 
Smell.     See  Senses. 

Smel'lie  (Willi  am  l.b.  at  Edinburgh,  Scotland,  in  1740; 
served  an  apprenticeship  as  a  printer:  obtained  a  good 
education  by  private  study  ;  became  in  1759  editor  of  The 
Scots1  Magazine  :  commenced  business  as  a  publisher  1765, 
and  issued  in  1771  (3  vols.  4tol  the  first  edition  of  the  En- 
cyclopedia Britannica,  much  of  which  was  written  by  him- 
self;  edited  with  Dr.  Gilbert  Stuart  The  Edinburgh  Maga- 
zine ami  Review  1773-70 ;  wrote  on  many  miscellaneous 
topics;  translated  Button's  Natural  History  (18  vols.,  1781 
-93),  and  was  a  friend  of  many  distinguished  men,  includ- 
ing Burns,  who  has  drawn  his  portrait  in  the  sketch  of  the 

-  i  hallan  Fencibles."     D.  at  Edinburgh  June  21,  1795. 

Among  his  original  works  the  most  popular  was  The  Phi- 
losophy <■/'  Natural  History  (2  vols.,  1790-99), several  times 
reprinted  in  the  U.  S. 

Smel'ser,  tp.,  Grant  co.,  Wis.  P.  1291. 
Smelt  ( in  allusion  to  the  cueumber-like  odor  of  the  typ- 
ical species),  the  designation  of  a  number  of  species  of 
fishes  distinguished  by  an  elongated,  transparent  body, 
greenish  back,  and  silvery  sides.  (1)  In  England  it  is  the 
name  of  the  Osmerus  eperlanus,  a  representative  of  the  fam- 
ily Argentinida-  i  closely  related  to  the  Salmoniday),  cha- 
racterized by  the  moderate  teeth  of  the  upper  jaw,  the 
stronger  ones  of  the  lower,  and  the  fang-like  ones  of  the 
tongue  as  well  as  vomer.  It  averages  about  eight  inches, 
and  rarely  attains  a  foot  in  length.  (21  In  the  Eastern 
U.  S.  the  name  is  given  to  a  species  congeneric  with  the 
English  smelt  (  Osmerus  mordax  or  viridi  »ei  n»),  and  in  the 
District  of  Columbia,  Maryland,  etc.,  to  a  fresh-water  fish 
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belonging  to  the  family  Cyprinidss  (Hybognathvs  regius) ; 
the  former  has  tectli  like  the  European  speoies,  the  hitter 
cone.  [•■)  I"  California  the  term  ia  bestowed  on  several 
species  of  different  families.  (1)  One  is  a  species  of  the 
genns  OsmcruH  (0.  thaleichthys) ;  (2)  another  is  allied,  but 
the  type  of  u  peculiar  genus  (Hypomesua  olidue) ;  and  (8) 
others  are  representatives  of  the  genus  Ohvrostoma  or  Athe- 
riitopsis  [C.  cali/orniensis  and  V.  affinis).  The  first  two 
arc  Argentinidae,  and  distinguished  by  the  first  dorsal 
being  rayed,  and  the  second  adipose  or  fatty  ;  the  Osmerw 
is  armed  with  huge  fang-like  teeth,  while  the  Hgpomeeus 
has  only  small  teeth.  The  others  belong  to  the  family 
Atheriniiko,  and  are  characterized  by  the  development  of 
two  distant  dorsals,  the  first  of  which  is  provided  with  slen- 
der spines,  and  the  seeond  with  branched  rays.  All  the 
species  of  smelts  are  esteemed  for  the  delicacy  of  their  flesh. 
With  the  exception  of  the  Hybognatkue  they  are  normally 
salt-water  fishes,  but  sometimes  inhabit  fresh  waters  for 
all  their  life,  or  ascend  the  fresh-water  rivers.    Tiieo.  Gill. 

S  mid  Ii  llg.  In  its  more  extended  use  the  term  "  smelt- 
ing "  applies  to  the  entire  process  of  reducing  metals  from 
their  ores  by  fusion  ;  in  a  more  limited  sense  it  applies  to 
those  particular  metallurgical  processes  in  which  an  ore  or 
a  product  of  other  operations,  such  as  roasting,  treatment 
with  acids,  etc.,  is  finally  reduced  to  pure  metal  or  some 
intermediate  product.  The  fusions  are  conducted  in  shaft 
furnaces,  rcverheratnry  furnaces,  or  crucibles.  Metals 
ready  for  use  or  sale  may  be  produced  from  ores  by  a 
single  smelting  operation,  as  iron  ;  or  they  may  require  a 
series  of  smeltings,  alternated  with  roastings,  as  copper 
when  made  from  sulphuretted  ores.  The  smelting  process 
may  bo  simply  reducing,  or  oxidizing  and  reducing,  or 
may  bo  designed  to  volatilize  certain  bodies,  to  oxidize 
others,  and  to  reduce  still  others.  Charcoal, coke,  and  an- 
thracite are  the  fuels  generally  used  in  shaft  furnaces  and 
for  beating  crucibles,  and  bituminous  coal  and  wood  for 
revcrbcratory  furnaces;  but  peat,  gas  obtained  from  dif- 
ferent materials  in  special  generators  and  peculiarly  con- 
structed fireplaces,  and  waste  gases  from  furnaces,  are  used 
to  a  limited  extent  for  particular  operations  in  some  estab- 
lishments. 

To  remove  earthy  matters  and  foreign  oxides,  and  to  fa- 
cilitate the  collection  of  the  reduced  metals,  slags  arc  pro- 
duced, and,  according  to  the  nature  of  the  effect  to  be  ob- 
tained ami  the  substance  to  be  removed  by  seorifieation,  the 
charges  arc  so  constituted  as  to  yield  more  or  less  acid  or 
basic  slags  by  judicious  mixture  id'  the  ores  treated  or  by  ad- 
dition of  various  fluxes,  limestone  and  oxide  of  iron  being 
generally  added  in  large  operations  if  a  base  is  required, 
quartz  or  highly  silicious  materials  if  an  acid  is  needed. 
Fluor-spar  is  an  excellent  llu\  for  silicious  ores.  Some- 
times it  is  desirable  to  liberate  some  sulphur  to  combine 
with  the  metals  and  form  a  math:  or  regulus,  and  then  iron 
pyrites  is  added,  or  sulphate  of  baryta  with  quartz  and 
fluor-spar,  a  reducing  action  being  maintained  during  the 
fusion.  It  is  a  general  rule  to  form  if  possible  slags  which 
will  not  fuse  until  the  desired  effect,  reduction  of  oxides, 
separation  of  sulphides,  carbonization  of  metals,  etc.,  has 
been  produced.     The  general  products  of  smelting  are  slag 

and  metal,  or  slag  and  matte,  or  s etimes  all  three  at 

once.  The  slags  may  have  to  be  subjected  to  a  reducing 
smelting  to  obtain  the  metal  retained  in  them,  the  metal  to 
an  oxidizing  and  scorifying  smelting  to  purify  it,  and  the 
matte  to  an  oxidizing  smelting,  or,  alter  roasting,  to  a  re- 
ducing and  scorifying  smelting,  during  which  some  metals 
arc  partly  removed  by  volatilization,  as  antimony,  arsenic, 
and  zinc;  others  by  oxidation  and  seorifieation,  as  iron, 
zinc,  and  tin,  while  the  desired  metal  is  obtained  in  a 
nearly  pure  state  or  as  a  concentrated  matte.  Sometimes 
the  result  of  smelting  is  mainly  a  change  in  the  combina- 
tions of  the  elements,  as  when  iron  is  charged  in  a  furnace 
with  galena,  the  sulphur  combining  with  the  iron  and  the 
lead  being  set  free;  this  is  called  precipitation,  and  it  may 
also  be  effected  by  employing  oxide  of  iron,  which  is  firsl 
converted  into  metallic  iron  by  a  reducing  action  within 
the  furnace. 

Shaft  furnaces  are  mainly  employed  for  reducing  fusions 
with  coke,  charcoal,  and  anthraoite,  although  by  a  proper 
construction,  good  management  of  fluxes,  and  preparation 

ol    II i  -.  etc  a  partial  oxidizing  action  can  be  produced. 

The  fusion  is  almost  invariably  effected  by  the  aid  of  a 

blast.     Boverberotory  furnace-,  with  w I  and  bituminous 

■  oal,  arc  generally  used  for  oxidation;  a  very  effective  re 
ducing  action  can  also  be  obtained  in  them  by  excluding 

the  air  and  keeping  the  hearth  full  of  reducing  gases.  The 
choice    between    shaft    and    rei  61  beraloi  y    furnaces,    where 

both  arc  admissible,  will  generally  he  determined  by  the 

nature  and  OOSl  "I  the  fuel.  In  crucibles  the  results  of 
smelting  will  depend  entirely  on  the  nature  of  the  charge, 
oxidation  and  scoril'nation  being  produced  I'.v  certain 
fluxes,  as  nitre  with  quartz  "r  borax  ;   reduOl  ion  DJ    adding 


carbonaceous  matters;  seorifieation  alone  by  using  a  sim- 
ple rlux  like  borax;  precipitation  by  adding  metallic  iron 
or  some  substance  which  will  yield  iron  by  reduction  ;  sul- 
phurization  by  adding  metallic  sulphides,  or  alkaline  sul- 
phates with  a  reducing  agent  and  a  simple  flux. 

Iron  ,is  reduced  from  its  oxides  in  high  shaft  furnaces 
with  a  hot  or  cold  blast  (bloat furnaces).  The  reducing 
action  is  produced,  as  in  all  shaft  furnaces,  by  the  carbonic 
oxide  resulting  from  the  action  of  the  blast  on  the  incan- 
descent fuel.  As  the  descending  reduced  iron  approaches 
the  hottest  part  of  the  furnace  it  takes  up  some  carbon, 
fuses,  and  collects  in  the  hearth  below,  being  covered  by 
the  liquid  slag,  which  protects  il  from  the  blast.  The  car- 
bon renders  it  brittle,  but  malleable  iron  can  be  produced 
from  pure,  rich  ores  at  one  operation,  in  small  open-hearth 
furnaces,  by  converting  the  oxidizing  into  a  reducing  action 
by  a  proper  adjustment  of  the  blast  and  fuel.  Copper  is 
reduced  at  once  to  raw  copper  from  its  oxides  in  shaft  fur- 
naces ;  but  the  sulphurcts  must  first  be  roasted,  then  smelted 
for  matte  by  reducing  in  shaft  or  revcrbcratory  furnaces, 
again  roasted,  and  again  smelted,  and  so  on  until  a  matte 
is  produced  rich  and  pure  enough  to  give  raw  copper  after 
another  roasting  and  final  reducing  smelting.  Lead  is 
smelted  directly  from  very  pure  galena  in  one  operation  by 
a  blast  on  tho  Scotch  or  American  hearth,  the  action  being 
in  the  latter  case  chiefly  a  simple  oxidation  of  the  sulphur  ; 
or  by  two  operations  combined  into  one — a  partial  roasting, 
followed  by  a  reaction  between  the  oxide  and  sulphate  of 
lead  thus  produced,  and  the  sulphide  still  left,  the  result 
being  sulphurous  acid  and  lead  ;  this  is  called  roasting  and 
reaction.  Lead  is  also  sometimes  roasted  in  a  revcrbcra- 
tory furnace,  then  reduced  in  a  shaft  furnace,  or  it  may 
be  reduced  by  "precipitation,"  as  already  described,  in  a 
shaft  or  revcrbcratory  furnace.  (See  Blast  Furnace, 
Furnace,  Ihon,  Lead,  Steel,  Zinc.)     H.  B.  Cornwall. 

Smer'dis,  the  younger  son  of  Cyrus  ;  accompanied  his 
brother  Combyses  on  his  campaign  to  Egypt,  but  excited 
his  jealousy  by  being  the  only  one  of  all  the  Persians  who 
couid  bend  the  bow  sent  to  the  Persian  camp  by  the  Ethi- 
opian king,  and  was  consequently  ordered  back  to  Susa. 
Shortly  after,  having  dreamt  that  he  saw  his  brother  seated 
on  the  royal  throne,  Cambyses  commanded  Prexaspcs  to  go 
to  Susa  and  put  Smerdis  to  death  secretly.  Prexaspcs  did 
so,  and  very  few  heard  anything  about  the  murder,  but 
among  those  who  knew  the  truth  was  one  Patizeitb.es,  a 
Magian,  governor  of  the  palace,  whose  younger  brother 
bore  a  striking  resemblance  to  the  murdered  prince.  After- 
ward, when  the  tyranny  of  Cambyses  occasioned  much  dis- 
content among  the  Persians,  Patizeithes  represented  this 
brother  as  the  royal  prince,  and  had  him  proclaimed  king  ; 
and  as  Cambyses  had  just  died  in  Syria  from  an  accidental  ' 
wound,  the  false  Smerdis  was  accepted  by  the  people.  Bui 
some  Persian  nobles  soon  became  suspicious,  and  at  last 
one  of  them,  Otancs,  discovered  the  fraud.  It  was  known 
that  Cyrus  had  ordered  the  cars  of  Patizeitheg's  brother  to 
be  cut  oft"  on  account  of  some  misdemeanor,  and  Otanes's 
daughter,  who  was  an  inmate  of  the  royal  harem,  ascer- 
tained that  the  king  had  no  cars.  Seven  noble  Persians 
then  broke  into  the  palace  and  killed  the  false  Smerdis, 
who  had  reigned  only  seven  months,  and  Darius,  the  son 
of  Hystaspes,  was  elected  king  ;i2I  B.  r.  Such  is  the  story 
as  related  by  Herodotus;  that  by  Ctesias  differs  somewhat 
in  details. 

Smet,  de  (Peter  John), b.  at Termonde,  Belgium,  Dec. 
31,  1801;  was  trained  in  the  seminary  at  .Mechlin;  sailed 
with  six  other  novices  to  the  U.  S.  in  1^-1  :  assisted  in 
founding  tho  University  of  St.  Louis,  Mo.;  in  1838  was 
sent  to  labor  with  the  PottuwattomieS,  and  in  1840  was 
transferred  to  the  Flathead  mission.  F.H  her  dc  Smet  ac- 
quired a  singular  power  of  restraint  over  nearly  all  the 
Indian  tribes,  from  the  Sioux  westward.  He  became  pro 
curator  of  the  Indian  missions,  made  voyages  to  Kuropc, 
and  wrote  several  works  in  French  and  English,  among 
them  Fndian  Sketches*  Oregon  Missions,  Western  Missions, 
and  many  letters  published  in  the  Annals  of  the  Roman 

Propaganda.      lie  was  a    chaplain  in  the  Utah   expedition. 

D.  ai  St.  Louis  May  L'o.  L872. 

Smethport,  p. -v.,  cap.  of  MoKean  eo..  Pa.,  on  McKeari 
ami  Buffalo  U.  11..  contains ::  churches,  a  tine  academy,  I 

newspaper,  and  lumber-mills.      Principal  business,  lumber- 
ing, mining,  fanning,  and  dairying.      P.  231. 

II.  F.  Barbour,  Ed.  "McKean  Co.  Miner." 
Smew  [Mergclltu  albellus),  a  bird  belonging  to  the 
family  Analiihe,  and  the  only  known  species  of  its  genus, 
inhabiting  the  northern  parts  of  the  Old  World,  and  oc- 
cidental to  North  America.  It  is  distinguished  by  the 
short  narrow  hill  (considerably  shorter  than  the  heal  , 
whose  margins  arc  beset  with  Bhorl  approximated  lamella 

fll  the  male  the  ground  OOlor    is    white  (whence  one    of  the 
popular  names,"  white  nun  ")  ;  black  pervades  around  and 
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ia  front  of  the  occiput  under  the  crest,  At  the 

front  of  the  back,  on  '!  !    tail,  and  on  the  wings,  but  the 

;l  middle  wing-coverts,  as  well  us  secondaries 

and  i  white;   in  the  female  the  head  is  of  a  red- 

,li-|i  brown  '       length   is  about  seventeen  inches. 

hike  it-  relatives,  it  is  an  excellent  swimmer  and  diver.    It 

mak<  water,  an  1   lays   therein    from  eight 

Hybrids  have  obtained  between  it  and  true 

.,  Bucephala  clangula.     The  only  authority  for 

n  ie  in  the  V.  S.  is  Audubon,  who  claims  to  have 

found  a  single  female  near  New  Orleans.       Theo.  Gill. 

Smi'bertj  or  Smybert  (John),  b.  at  Edinburgh,  Scot- 
land, about  1684;  served  his  time  with  a  common  house- 
painter  :  studied  painting  in  Italy ;  accompanied  Dean 
Berkeley  to  America  [728;  settled  at  Boston  ;  painted  por- 
traits of  most  of  the  prominent  men  of  New  England  and 
J  ork  of  that  time,  and  exercised  a  considerable  in- 
fluence upon  the  styles  of  Copley,  Allston,  and  Trumbull. 
Bis  most  celebrated  painting,  now  in  the  possession  of 
Vale  College,  is  a  group  representing  Dr.  Berkeley,  some 
of  his  family,  and  other  persons,  including  himself.  D. 
at  Boston.  Mass.,  in  1751  or  1752. 

Smicks'burg,  p. -v.  and  tp.,  Indiana  co.,  Pa.     P.  1 13. 

Smi'lax  [Gr.  tr^iAaf],  a  large  genus  of  endogenous  plants 
of  the  order  Smilaoeao,  by  some  ranked  as  exogenous,  and 
by  Lindley  placed  in  his  proposed  class  Dietyogens.  True 
sarsaparilla  and  China  root  are  among  the  products  of  the 
genus.  The  U.  S.  have  numerous  species,  none  of  them 
important.  Several  plants  of  this  genus  are  fine  in  hot- 
house and  garden  culture.  Some  are  herbs,  others  are 
shrubs,  and  many  are  climbers. 

Smiles  (Samuel),  M.  D.,  b.  at  Haddington,  Scotland, 
in  isiti;  educated  for  the  medical  profession;  practised 
years  as  a  surgeon  at  Leeds;  became  editor  of  the 
Leeds  Times;  was  secretary  to  the  Leeds  and  Thirsk  Rail- 
way 1845-52,  and  to  the  S-mth-eastern  Railway  1852-66, 
and  subsequently  of  the  National  Provident  Assurance 
Co.  Author  of  Physical  Education  (1837),  History  of  Ire- 
land "nil  the  Irish  /''■•pie  under  the  Government  of  England 
(1844),  Railway  Property,  its  Conditions  and  Prospects 
( 1849),  Life  of  George  Stephenson  (1S57).  Self-Help,  with 
Illustrations  of  Character  and  Conduct  (1860),  Brief  Biog- 
raphies (Boston,  I860),  Workmen's  Earnings,  Strikes,  and 
Savings  |  l^'il  ).  Lives  of  the  Engineers,  with  an  Account  of 
their  Principal  Works  (4  vols.,  1861-65;  new  ed.,  5  vols., 
1875  I,  I n d nsi 'rial  Biography  :  Iron-  Workers  and  Tool- 
Makers  (1863),  Lives 'of  Boulton  and  Watt  (1S65),  The 
Huguenots t  their  Settlements,  Churches,  and  Industries  in 
England  and  Ireland  (1867).  The  Huguenots  in  France 
after  the  Revocation  of  the  Edict  of  Nantes  (1874),  Charac- 
ter (1871),  and  Thrift  (187o),  the  two  latter  works  being 
companions  to  Self-Help,  Most  of  the  works  of  Mr.  Smiles 
have  been  republished  in  the  U.  S-,  and  have  proved  of 
great  value  in  stimulating  the  young  of  the  working  classes 
to  the  pursuit  of  useful  knowledge. 

Smillie  (George  D.),  b.  in  New  York  City  Dec.  29, 
is  in,  son  of  James,  a  well-known  landscape  engraver; 
studied  landscape  painting  under  Hart ;  began  to  exhibit 
in  1864,  and  was  speedily  chosen  a  member  of  the  National 
Academy  of  Design.  He  has  been  particularly  successful 
in  reproducing  picturesque  scenes  from  the  Adirondacs 
and  from  the  White  Mountains. — His  brother  James  D-,  b. 
in  New  York  City  in  1833,  was  an  engraver  until  1S62, 
when  he  visited  Europe  and  studied  painting.  He  was 
D  a  member  of  the  National  Academy  1S65,  was  trea- 
surer of  the  Society  of  Painters  in  Water  Colors,  and  pre- 
I  the  (dates  illustrative  of  Bryant's  poem  Among  the 

Smirke  |  Robert),  R.  A.,  b.  at  Wigton,  near  Carlisle, 
England,  in  1752;  was  brought  up  to  the  business  of  a 
painter  of  coach-panels,  from  which  he  passed  to  higher 
departments  of  art.  being  admitted  as  a  student  at  the 
Royal  Leademy  1771;  became  distinguished  for  genre 
pieces,  many  of  which  were  taken  from  Cervantes;  became 
an  academician  1791,  his  presentation  picture  being  Don 
QuixoU  and  Sancho  Panzaj  painted  many  scenes  illus- 
trating passages  of  the  Bible,  Milton,  Thomson,  and  the 
not  a  few  of  which  have  become  widely 
known  through  engravings  in  illustrated  editions  of  those 
works;  was  one  ol  the  i  ntributors  to  Boydell's  Shafc- 
speare  ;  made  many  designs  for  annuals,  and  brought  out 
a  magnificent  edition  of  hi-  daughter  Mary's  translation  of 
Don  Quixote,  with  71  engravings  [London,  4  role,  royal 
Svo,  1818),     D.  in  London  Jan.  5,  ls]j. 

Smirke  (Sir  Robert),  R.  A.,  eldest  s:.,n  of  Robert  (1752- 
.  b.  in  London.  England,  in  L780;  studied  at  Apslcy 
School,  near  Wubtirn  :  was  carefully  educated  as  an  archi- 
tect both  in  England  and  on  the  Continent;  was  gold  med- 
alist at  the  Royal   Academy   1799;   visited  Italy,  Greece, 


and  Germany  ;  published  Specimens  of  Continental  Archi- 
tecture (1806);  was  architect  of  the  new  Covent  Garden 
theatre  1808-09,  of  the  mint  1811,  the  post-office  1S23-29, 
the  Union,  United  Service,  and  Carlton  clubs,  most  of 
them  being  examples  of  the  so-called  "classical  school," 
and  built  many  other  important  private  and  public  edi- 
fices. His  fame  will  rest  chiefly  upon  the  British  Museum, 
built  by  him  at  intervals  from  1823  to  1S47.  He  was 
knighted  1831, and  was  thirty  years  treasurer  of  the  Royal 
Academy.     D.  at  Cheltenham  Apr.  18,  1807. 

Smirke  (Sydney),  R.  A.,  son  of  Robert,  b.  in  England 
about  1800;  studied  architecture;  gained  the  gold  medal 
of  the  Royal  Academy  1819:  practised  both  the  prevailing 
Styles  of  architecture,  but  with  a  decided  preference  for  the 
Italian  school  ;  published  Suggestions  on  the  Architectural 
Improvements  of  the  West  of  London  (1834);  assisted  his 
brother  in  designing  the  Oxford  and  Cambridge  University 
Club-house  in  Pall  Mall,  London,  1835-37  ;  superintended 
the  restoration  of  the  Temple  church,  of  which  he  pub- 
lished an  account  (1842);  designed  Exeter  'Change,  the 
new  Carlton  Club,  the  new  buildings  in  the  Temple,  res- 
torations of  Lichfield  cathedral,  York  minster,  and  Savoy 
chapel,  the  custom-houses  at  Gloucester  and  Newcastle, 
and  in  1847  succeeded  his  brother  as  architect  to  the  Brit- 
ish Museum,  in  which  capacity  he  built  the  reading-room 
1855,  the  Roman,  Assyrian,  and  other  galleries,  and  was 
the  architect  of  several  other  public  edifices  and  of  many 
splendid  country-seats.  His  last  achievement  was  the  new 
Royal  Academy  in  Burlington  House,  begun  1807  and  com- 
pleted 1874,  after  which  he  retired  from  the  practice  of 
his  profession.  He  was  chosen  R.  A.  1S60;  became  pro- 
fessor of  architecture  at  the  Academy  1861,  and  its  treas- 
urer 1S62;  subsequently  trustee  of  that  institution  and  of 
the  Soane  Museum  ;  was  a  gold  medalist  of  the  Royal  In- 
stitute of  British  Architects.  The  Elizabethan  style  of  his 
later  edifices  presents  a  singular  contrast  to  the  classicism 
of  his  brother.     D.  Dec.  11,  1877. 

Smith,  county  of  N.  Kansas,  adjoining  Nebraska,  trav- 
ersed by  N.  fork  of  Solomon  River,  has  a  rolling  prairie 
surface  and  a  productive  soil.  Cap.  Smith  Centre.  Area, 
900  sq.  m.     P.  in  1S70,  66:  in  1875,  3S76. 

Smith,  county  of  Central  Mississippi,  on  Strong  River, 
has  a  flat  surface  and  an  unproductive  soil.  Staples,  cot- 
ton, rice,  Indian  corn,  and  sweet  potatoes.  Swine  arc  nu- 
merous.    Cap.  Raleigh.     Area,  620  sq.  m.     P.  7126. 

Smith,  county  of  N.  Tennessee,  on  Cumberland  River 
and  Caney  Fork,  has  a  mountainous  surface,  well  adapted 
for  pasturage.  Staples,  tobacco,  Indian  corn,  wheat,  sor- 
ghum-molasses, honey,  butter,  and  wool.  Swine  and  sheep 
are  raised  in  large  numbers.  Cap.  Carthage.  Area,  300 
sq.  m.     P.  15,994. 

Smith,  county  of  N.  E.  Texas,  lying  between  Sabine 
River  on  the  N.  and  Neches  River  on  the  W.,  consists 
chiefly  of  fertile  prairie,  and  is  traversed  by  International 
and  Great  Northern  R.  R.  Staples,  Indian  corn,  cotton, 
and  butter.  Cattle  and  swine  are  quite  numerous.  Cap. 
Tyler.     Area,  850  sq.  m.     P.  16,532. 

Smith,  tp.,  Bradley  co.,  Ark.     P.  792. 

Smith,  tp.,  Columbia  co.,  Ark.     P.  282. 

Smith,  tp.,  Cross  co.,  Ark.     P.  1515. 

Smith,  tp.,  Dallas  co.,  Ark.     P.  1030. 

Smith,  tp..  Drew  co.,  Ark.     P.  502. 

Smith,  tp.,  Greene  co.,  Ind.     P.  670. 

Smith,  tp.,  Posey  co.,  Ind.     P.  988. 

Smith,  tp.,  Whitley  co..  Ind.     P.  1232. 

Smith,  tp.,  Dade  co.,  Mo.     P.  504. 

Smith,  tp.,  Laclede  co.,  Mo.     P.  1146. 

Smith,  tp.,  Worth  co.,  Mo.     P.  S89. 

Smith,  tp.,  Belmont  co.,  0.     P.  1777. 

Smith,  tp.,  Mahoning  co.,  0.     P.  1685. 

Smith,  tp.,  Washington  co.,  Pa.     P.  2067. 

Smith  (Adam),  b.  at  Kirkcaldy,  Fifeshire,  Scotland, 
June  5,  1723.  His  father  died  before  his  birth;  a  faithful 
mother's  devotion  carried  him  safely  through  a  sickly  in- 
fancy and  childhood.  Unable  to  join  in  the  active  sports 
of  boys,  he  early  turned  to  books,  and  formed  habits  of  close, 
independent  thinking  which  distinguished  his  life.  His 
education  was  carried  forward  in  the  grammar  school  of 
Kirkcaldy,  the  University  of  Glasgow,  and  Baliol  College, 
Oxford,  with  a  view  to  his  taking  orders  in  the  English 
Church.  In  Glasgow  he  gave  chief  attention  to  mathe- 
matics and  natural  science,  but  at  Oxford  he  turned  to  the 
study  of  languages,  and  took  especial  pains  to  master  the 
nice  points  of  the  English  tongue.  Abandoning  all  thought 
of  the  clerical  office,  he  returned  to  his  native  place, and  in 
1748  took  up  his  residence  in  Edinburgh.     There  he  first 
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camo  before  the  public,  delivering  lectures  on  rhetoric  and 
belles-lettres  under  the  patronage  of  Lord  Kames.  Dr.  Blair 
acknowledged  his  indebtedness  to  Smith  for  ideas  and  illus- 
tration- on  style.  In  1751  he  was  made  professor  of  Iogie 
in  the  University  of  Glasgow,  and  the  following  year  be- 
came professor  of  moral  philosophy  in  the  same  institution. 
He  resolved  the  science  of  morals  into  four  parts,  and  ac- 
cordingly discussed  in  his  lectures,  first,  natural  theology; 
second,  ethics  strictly;  third,  justice  with  reference  to  spe- 
cific rules  and  precepts;  and  fourth,  political  expediency 
as  ftffeoting  the  honor,  power,  and  prosperity  of  the  state. 
His  lectures  were  delivered  extemporaneously,  and  were, 
for  both  matter  and  style,  very  popular.  His  first  pub- 
lished work  was  the  Theory  of  Moral  Sentiments,  issued  in 
1759.  It  called  forth  a  high  encomium  from  Hume,  and 
brought,  him  at  once  a  wide  reputation.  Incidentally,  this 
publication  led  to  his  being  selected,  four  years  afterward, 
to  accompany  the  young  duke  of  Buccleugh  on  his  travels. 
He  carefully  improved  the  opportunity  thus  presented  to 
become  acquainted  with  tho  internal  policy  of  other  states, 
and  to  confer  with  distinguished  economists  on  tho  Conti- 
nent. He  returned  to  England  in  1766,  and  for  ten  years 
lived  with  his  mother  in  partial  retirement  at  Kirkcaldy. 
There  he  devoted  himself  to  tho  earnest  study  of  subjects 
which  had  occupied  his  attention  for  nearly  twenty  years. 
The  result  was  given  to  the  world  in  177li  in  his  great  work 
entitled  An  Inquiry  Into  the  Nature  and  Sources  of  the 
Wealth  ■>/'  Nation*.  Many  principles  laid  down  in  that 
work  were  no  doubt  derived  from  the  French  economists, 
but  the  completeness  of  their  compilation  and  tho  clearness 
with  which  they  are  set  forth  in  this  treatise  fairly  entitle 
Adam  Smith  to  be  regarded  as  the  father  of  modern  polit- 
ical economy.  His  book  will  continue  to  be,  as  it  has  been 
hitherto,  a  standard  of  reference  on  almost  all  branches  of 
the  science.  Smith's  biographer  thus  defines  the  main  fea- 
ture of  this  work  :  "  Its  great  object  is  to  demonstrate  that 
the  most  effectual  plan  for  advancing  a  people  to  greatness 
is  to  maintain  that  order  of  things  which  nature  has  pointed 
out,  by  allowing  every  man,  as  long  as  he  observes  the  rules 
of  justice,  to  pursue  his  own  interest  in  his  own  way,  and 
to  bring  both  his  industry  and  his  capital  into  the  freest 
competition  with  those  of  his  fellow-citizens."  After  resid- 
ing two  years  in  London,  he  was  appointed  a  commissioner 
of  customs  for  Scotland,  and  removed  to  Edinburgh,  where 
he  spent  the  remainder  of  his  life.  In  17S7  he  was  elected 
lord  rector  of  the  University  of  Glasgow — an  honor  which 
gave  him  great  gratification.  Mr.  Smith  was  never  mar- 
ried. His  oiotlier  and  Miss  Douglass,  a  cousin,  superin- 
tended his  domestic  economy  until  within  two  years  of  his 
death,  which  happened  at  Edinburgh  July  8,  1790.  After 
his  de  -case,  most  of  his  manuscripts  were,  agreeably  to  his 
imperative  directions,  destroyed.  A  few  that  were  excepted 
from  that  order  were  published  in  1795  under  the  title 
Essays  on  Philosophical  Subject!.  His  private  character 
was  amiable  and  irreproachable.  His  thoughts  were  gen- 
erally dictated  to  an  amanuensis  slowly  and  carefully,  and 
subjected  to  a  considerate  revision.  Abstraction  was  a  life- 
long habit  of  his  mind,  and  he  was  wont,  when  alone,  to  be 
sneaking  to  himself,  regardless  of  everything  around  him. 
Often  when  in  company  a  fit  of  absence  would  conic  on  him, 
and  he  would  fall  into  the  Bame  practice,  much  to  the  amuse- 
ment as  well  as  interest  of  those  present.     A.  L.  Ciiai'IN. 

Smith  (Albert),  b.  at  Chertsey,  England,  May  24,  1S16; 
became  a  surgeon;  settled  at  London  lsil  ;  contributed  to 
Bentley's  Magazine  ;  was  an  early  member  of  the  staff  of 
Punch  ;  afterward  dramatic  critic  of  the  Illustrated  London 
News  ;  wrote  many  burlesques,  lures,  and  Christmas  pieces, 
most  of  the  latter  being  adaptations  from  tho  works  of 
Dickens;  visited  Constantinople  1S49;  brought  out  an 
"entertainment"  called  The  Overland  Mail  May,  1850; 
ascend'- 1  .Mont  Blanc  Aug.,  1851,  and  prepared  an  illus- 
trated "entertainment"  descriptive  of  that  feat,  which  was 
given  by  him  in  London  with  great  success  for  several 
years.  In  1858-59  he  visited  China,  and  afterward  lectured 
npon  tho  incidents  of  tho  journey.  D.  at  Fulham,  near 
London,  .May  2:),  I860.  Author  oi'  .1  Month  .it  Constanti- 
nople (1850),  I'h,  Story  of  Mont  /limn-  (1853),  '!'.•  China 
iiii.I  I!,,,  /,-  i  1859),  and  of  posthumous  volumes  of  sketches. 
Wild  Oats  and  Dead  Leaves  (lsOO),  and  Parts  and  London 
(1867). 

Smith  ( Alexander),  b.  at  Kilmarnock,  Scotland,  Dec. 
31.  ls:;il  ;  was  pattern  designer  lor  a  lace- factory  at  Glasgow  ; 
published  a  volume  of  poems.  .1  Lift  Drama  |  1858),  which 
attracted  great  attention:  was  appointed  Beoretary  of  the 
Universit]  of  Edinburgh  1854;  wrote  Sonnet*  of  ih.  War, 
along  with  Sydney  Dobell  (1855),  City  Poems  (1857),  Edwin 
,il'  Deira  (1861),  Dreamthorp  (1863),  I  Summer  in  Skyt 
(1865),  Ufred  Hagart's  Household  (1868),  and  Mies  Oma 
MeQtinrrl,  (1866),  of  which  the  la-t  four  were  prose  works. 
D.  at  Wardie,  near  Edinburgh.  Jan.  5,  1867.     A   Memoir 


by  P.  P.  Alexander  was  published  along  with  a  po>tliuwous 
volume  of  miscellanies  entitled  Last  Leaves  (1S68). 

Smith  (ANDREW  Jackson),  b.  in  Pennsylvania  in  1814; 
was  graduated  from  the  U.  S.  Military  Academy,  and  ap- 
pointed in  the  army  aseoond  lieutenant  of  the  1st  Dragoons, 
of  which  regiment  he  became  majorin  May.  lSbl  (known  as 
the  1st  Cavalry  since  Aug.,  L861),  and  July,  1866,  colonel 
of  the  7th  Cavalry.  Prior  to  lstil  he  served  almost  con- 
tinually with  his  regiment  on  the  frontier,  being  engaged 
on  several  expeditions,  and  frequently  in  action  with  hos- 
tile Indians.  In  Oct.,  1861,  he  was  commissioned  colonel 
of  the  2d  California  Cavalry,  and  Mar.  17,  1862,  a  briga- 
dier-general of  volunteers.  As  chief  of  cavalry  he  sen  cd 
in  the  departments  Of  the  Missouri  and  the  Mississippi, 
being  engaged  while  in  the  latter  department  in  the  ad- 
vance upon  and  siege  of  Corinth:  transferred  to  the  de- 
partment of  the  Ohio  in  September,  he  was  subsequently 
attached  to  the  Army  of  the  Tennessee,  which  he  accom- 
panied in  the  Yazoo  River  expedition,  and  was  engaged  in 
the  assault  of  Chickasaw  Bluffs  (Dec.  27-29,  L862),  and 
later  in  the  assault  and  capture  of  Arkansas  Post  (Jan.  1  I, 
1863).  Assigned  to  command  a  division  of  the  13th  army 
corps,  he  participated  in  the  active  service  id*  that  corps 
preliminary  to  and  during  the  siege  and  assaults  of  Vioks- 
burg  and  in  the  subsequent  capture  of  Jackson,  Miss.  In 
the  Red  River  campaign  he  oommanded  the  force  (com- 
posed of  detachments  of  the  16th  and  17th  corps)  which 
captured  Fort  De  Russy,  and  was  engaged  in  the  battle  of 
Pleasant  Hill,  and  in  almost  constant  skirmishing  while 
covering  tho  retreat  of  the  army.  Next  ordered  to  -Mis- 
souri, be  aided  in  driving  Price  from  that  State,  when 
called  to  reinforce  Gen.  Thomas  at  Nashville,  and  engaged 
in  the  battle  of  Nashville  and  pursuit  of  Hood's  army. 
Recalled  to  Gen.  Canby's  command  in  Feb..  1865,  be  com- 
manded the  16th  corps  in  the  reduction  and  capture  of 
Mobile.  Ala.  In  Jan.,  lSfjC.  he  was  mustered  out  of  the 
volunteer  service,  and  in  May,  1869,  resigned  his  commis- 
sion in  the  regular  army.  The  brevets  of  colonel,  briga- 
dier and  major  general  were  bestowed  on  him  for  gallantry 
at  Pleasant.  Hill,  La.,  Tupelo,  Miss.,  and  Nashville,  Tenn. 
Smith  (Asa  DonGE),  D.  D.,  LL.D.,  b.  at  Amherst.  Hills- 
borough co.,  N.  H.,  Sept.  21,  1804;  studied  at  Kimball 
Union  Academy,  Meriden,  N.  11. ;  graduated  at  Dartmouth 
College  1830  and  at  Andover  Theological  Seminary  1834; 
was  principal  of  Limerick  Academy,  Me..  1830-31  :  pastor 
of  the  Fourteenth  street  Presbyterian  church.  New  York, 
1834-63;  was  professor  of  pastoral  theology  at  the  Union 
Theological  Seminary,  N.  Y.,  1843-44,  and  was  inaugurated 
president  of  Dartmouth  Colloge  Nov.  18,  1S63.  Author  of 
Letters  tu  a  Yunini  Student  (1832),  Memoir  of  Mrs.  Louisa 
Adams  Leavitt  (1843),  of  a  large  number  of  published  ad- 
dresses and  sermons,  including  twelve  Baccalaureate  Vis- 
courses,  and  of  several  contributions  to  theological  reviews. 
D.  at  Hanover,  N.  H.,  Aug.  16,  1S77. 

Smith  (Ashbee),  M.  D.,  b.  at  Hartford,  Conn.,  in  1806; 
graduated  at  Yale  College  1824;  began  the  study  of  law, 
and  afterward  graduated  in  medicine:  in  1837  was  ap- 
pointed by  Gen.  Sam  Houston  surgeon-general  of  tho 
Texan  army  ;  was  joint  commissioner  with  Dr.  R.  A.  Ivion 
in  making  the  first  treaty  with  the  Comanches ;  was  min- 
ister of  tho  republic  of  Texas  to  the  courts  of  St.  James 
and  St.  Cloud  during  the  administrations  of  President* 
Houston  and  Jones ;  was  recalled  and  appointed  secretary 
of  state  by  the  latter, and  afterward  served  several  sessions 
in  the  State  legislature:  in  1846  was  in  the  .Mexican  cam- 
paign :  on  tin-  secession  of  Texas  went  into  service  and 
served  to  the  end  of  the  war:  represented  Harris  county 
in  the  legislature.  In  his  profession  his  services  were  ren- 
dered gratuitously,  and  in  every  yellow-fevor  epidemic  he 
repaired  to  Houston  or  Galveston  to  place  himself  at  the 
disposal  of  the  poor  and  of  his  friends;  wrote  Account  of 

the  Yill, ,ir  Fever  In  (inhesion,  /'...'••<.  1MU  (Galveston, 
1840),  Iceount  of  the  Geography  of  Texas  (in  French1,  and 
The  I',  ,,,1'tu,  at  Identity  of  the  Human  Hon. 

Smith  (Augustus  William),  LL.D.,  b.  at  Newport, 
Herkimer  oo.,  N.  Y.,  May  12,  1802 ;  graduated  at  Hamilton 
College   1825:    became   a    teacher  ill  the   Oneida  Conference 

Seminary  at  Cazenovia,  N-  i\;  was  professor  of  math- 
ematics and  astronomj  in  V7esleyan  University  from  1831 
t<>  is. ,7,  when  be  was  eh, i-,. n  president  of  that  institution, 
and  was  professor  of  natural  philosophy  in  the  I  . S.  Naval 
Aoadem)  from  1869  to  his  death,  a)  Vnnapolis,  Ud.,  Mar. 
26,  1866.     Author  of  several  mathematical  text  books. 

Smith  (Azariah),  M.  D.,  b.  at  Munlius.  N.  Y..  Feb.  16. 
1817;  graduated  al  Sole  College  1837 ;  studied  medicine  as 
well  as  theology  as  a  preparation  for  missionary  duties  in 
the  Levant;  arrived  at  Smyrna  Jan.,  1843;  travelled  os 
tensively  through  Asia  Minor,  having  been  for  some  time 
aoompanionof  Layard;  rendered  great  service  03  ntti 

ing    those   attacked    with    cholera:    settled    at   Ainta'n  1848, 
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and  d.  there  Jane  3,  1851.     Author  of  papers  on  meteor- 
Em  d  on  Syrian  antiquities,  published  in  Silliman'e 
Journal 

Smith  (BUCKINGHAM),  b.  on  Cumberland  Island,  i!;i„ 
Hi.  .;i,  1810;  spent  bis  childhood  in  Florida;  graduated 
at  the  Cambridge  daw  School  1836)  practised  his  profes- 
sion in  Blaine,  but  soon  returned  to  Florida,  where  he  wot 
I  to  the  Territorial  legislature;  was  secretary  of  le- 
i  m  Mexico  from  Sept.  9,  18J0,  to  Feb.  2,  L852,  hav- 
ited  as  cha  _re  d'affaires  ad  interim  from  -Ian.  26  to 
,  L851  :  made  a  thorough  study  of  Mexican  hist  try, 
antiquities,  and  of  Indian  philology,  collecting  many  books 
and  MSS.:  wa-  -r  rotary  of  legation  at  Madrid  from  June 
5, 1855,  to  Oct.  10, 1858 ;  made  important  researches  in  the 
Spam-1!  libraries  and  archives  respecting  the  colonial  his- 
tory of  Florida  and  Louisiana  ;  rendered  services  to  Messrs. 
Bancroft,  sparks,  and  Parkman  in  their  respective  histor- 
ical in  [uiries  ;  SOttled  in  Florida  on  his  return,  and  became 
a  judge  and  ;i  member  of  the  State  senate.  I>.  in  New 
York  City  Jan.  a,  1871.  He  edited  translations  of  The 
Narrative  of  Aloar  Nuftez  Oabeza  de  Pact*  (1851)  and  of 
the  /.'  tt<  -  of  /A  mando  d,  Soto,  and  Memoir  of  Hernando  de 
BscalanU  Fontaneda  1 18."- 1  >.  each  printed  in  100  copies  4to 
at  Washington,  D.  C,  at  t lit-  expense  of  George  W.  Biggs, 
Esq.:  published  in  Madrid  an  important  volume  of  Span- 
ish documents  on  Floridian  history,  Goleccion  de  Varioe 
Documentor  para  la  Historia  de  la  Florida  y  Tierras  ad- 
yaei  nb  i  (  1857) ;  contributed  to  Mr.  J.  (i.  Shea's  "  Library 
of  American  Linguistics"  a  Grammatical  Sketch  of  the 
Hene  Language  (1861),  and  a  Grammar  of  the  Pima,  or 
■  ■  ,  a  Language  of  Sonora  (1862),  from  a  .MS.  of  the 
seventeenth  century  printed  at  San  Augustine;  a  Doctrina 
Christiana  y  Confesionario  en  Lengua  NivotHSj  6  sea  la 
NSoomt  (1862),  and  a  Rudo  Enaayo3  tentativa  de  una  pre- 
veneionai  Deecripcion  geographica  de  la  Provinda  de  So- 
ii'irn  (  L863) ;  issued  at  New  York  An  Inquiry  into  the  Au- 
thenticity of  Documents  concerning  a  Discovery  of  North 
Amcrir, i  claimed  to  have  been  made  I"/  Verrazzano  (1861); 
prepared  for  the  "  Bradford  Club"  a  volume  of  translations 
of  aarrativi  8  of  the  <  'an  er  of  Hernando  de  Sato  in  the  '  fon- 
quest  of  Floridat  as  told  by  a  Knight  of  Blvae  and  in  a  Re- 
lation by  Luye  Hernandez  de  Bieama,  Factor  of  the  Expe- 
dition (1868);  furnished  interesting  biographical  and  bib- 
liographical  data  concerning  early  writers  on  Florida  to 
the  Supplement  to  Duyckinoks's  Cyclopaedia  of  American 
Literature  (1866) ;  and  wrote  for  the  Historical  Magazine 
and  oilier  periodicals.  Since  his  death  an  improved  edi- 
tion of  the  Narrative  of  Cabeza  de  Vaca  was  issued  by  Mr. 
Smith's  friends  in  New  York  (1873),  preceded  by  a  bio- 
graphica]  sketch.  A  portion  of  his  library  was  secured  for 
the  New  York  Historical  Society.  Few  American  scholars 
have  been  so  conversant  with  the  materials  of  early  Amer- 
ican history  as  Mr.  Smith.  Porter  C.  Bliss. 

Smith  (Caleb  Blood},  b.  at  Boston,  Mass.,  Apr.  16, 
L808;  went  with  his  parents  to  Ohio  1814;  educated  at 
Cincinnati  and  Miami  colleges;  studied  law  at  Cincinnati 
and  at  Connersville,  Ind. ;  was  admitted  to  the  bar  1S28; 
founded  the  Sentinel  newspaper  1832;  was  several  years  a 
member  of  the  Indiana  legislature;  member  of  Congress 
1843—4-9;  was  on  the  Mexican  claims  commission;  prac- 
tised law  some  years  at  Cincinnati:  settled  at  Indianap- 
olis 1SJS;  was  influential  in  procuring  the  nomination  of 
Abraham  Lincoln  at  Chicago  1860,  who  appointed  him 
secretary  of  the  interior  Mar.,  1861  ;  became  C.  S.  circuit 
judge  for  Indiana  Dec.,  1862.  D.  at  Indianapolis  Jan.  7, 
1864. 

Smith  (Charles  Ferotsox),  b.  in  Pennsylvania  in 
L805;  graduated  at  the  V.  S.  Military  Academy  in  1825, 
entering  the  army  as  a  lieutenant  of  artillery.  From  1829 
to  1842  he  served  at  the  Military  Academy  in  various  ca- 
pacities—as  instructor  of  infantry  tactics,  as  adjutant,  and 
as  commandant  of  the  corps  of  cadets.  In  tile  .Mexican 
war.  as  captain  of  artillery,  he  served  with  distinction, 
received  the  brevets  of  major,  lieutenant-colonel,  and 
colonel  for  gallant  and  distinguished  conduct  in  the  bat- 
tles of  Palo  Alto,  Resaca  de  la  Palma,  Monterey,  Con- 
treras,  and  Churubusco.  Appointed  lieutenant-colonel  of 
the  10th  Infantry  in  1855,  he  commanded  the  Red  River 
expedition  in  1856,  the  Utah  expedition  1857-61,  and  for 
a  time  was  in  c  tmmand  of  the  department  of  Utah.  At 
the  commencement  of  disturbances  preceding  the  civil  war, 
he  was  placed  in  command  of  the  citj  and  department  of 
Washington  'Apr.  10-28,  1861).  On  Vug.  31,  1861,  he  was 
appointed  a  brigadier-general  of  volunteers,  and  ordered 
to  Kentucky.     In  Septi  ■     ime  colonel  of  the  3d 

Infantry.  En  the  operations  about  Forts  Henry  and  Don- 
elson  lie  acquired  a  high  reputation  as  a  skilful  and  ac- 
complished soldier.  En  the  severe  fighl  for  the  possession 
of  the  latter  stronghold  he  commande  1  the  dii  ision  which 
held  the  leftof  our  investing  lines,  and  which,  led  in  per- 


son by  Gen.  Smith,  stormed  and  captured  all  the  high 
ground  on  the  Confederate  right  which  commanded  Fort 
Donelson.  Gen.  Smith  was  selected  to  command  the  new 
movement  up  the  Tennessee,  and.  Mar.  21,  promoted  to  be 
major-general  of  volunteers,  but  the  exposure  to  which  he 
had  been  already  subjected  aggravated  a  chronic  disease 
contracted  in  Mexico,  which  terminated  his  life  Apr.  25, 
1862,  at  Savannah,  Tenn. 

Smith  H'u  wiles  Hamilton),  F.  R.  S.,b.  in  West  Flan- 
ders Doc  26,  1  77<i ;  entered  the  British  army  in  the  Nether- 
lands as  a  volunteer  about  1705;  served  in  the  West  Indies 
1797-1809;  was  deputy  quartermaster-general  in  the  Wal- 
cheren  expedition  :  took  part  in  the  Netherlands  campaigns 
1813- H> ;  visited  the  IT.  S.  and  Canada  on  a  special  mission 
from  the  foreign  office;  retired  from  the  army  on  half  pay, 
with  the  rank  of  lieutenant -colonel,  1820  :  gave  special  atten- 
tion to  history,  archaeology,  zoology,  and  ethnology  :  wrote 
the  article  War  in  the  Encyclopaedia  Britannica  (8th  ed. 
1860) ;  was  associate  author  with  Sir  Samuel  R.  Meyrick  of 
The  Costume  of  the  Original  Inhabitants  of  the  British  Islands 
(1S15);  aided  that  antiquary  in  other  publications;  wrote 
3  vols,  of  the  Naturalist's  Library  (i.,  iv.,  and  v.,  1843), 
relating  respectively  to  Mammalia,  the  dog.  and  the  horse, 
and  published  a  useful  Natural  History  of  the  Human  Spe- 
cies i  L848;  republished  in  the  U.  S.  under  the  editorship 
of  Dr.  S.  Kneeland.  Boston,  1851).  During  the  latter  part 
of  his  life  he  resided  at  Plymouth,  where  he  was  first  pres- 
ident of  the  Devon  and  Cornwall  Natural  History  Society. 
D.  at  Plymouth  Sept.  21,  1850.  He  left  many  volumes  of 
MS.  notes  which  have  not  been  printed. 

Smith  (Charles  Henry),  b.  at  Hollis,  York  co.,  Me., 
Nov.  1,  1827:  graduated  at  Waterville  College  (Colby  Uni- 
versity) in  1856.  As  captain  in  the  1st  Maine  Cavalry  he 
entered  the  service  in  Oct.,  1861,  rising  through  successive 
grades  to  be  colonel  of  that  regiment  in  June,  1863.  His 
regiment  was  attached  to  the  Army  of  the  Potomac,  and 
shared  in  all  the  operations  of  that  army.  For  much  of 
the  time  in  the  last  years  of  the  war  Col.  Smith  was  in 
command  of  a  brigade,  and  remained  in  service  until  Aug., 
1865,  when  mustered  out.  For  gallantry  and  highly-dis- 
tinguished services  the  brevets  of  brigadier  and  major 
general  U.  S.  army  were  conferred  on  him.  Having  stud- 
ied law  prior  to  the  war,  he  was  now  examined  and  admit- 
ted to  the  bar,  and  in  I860  was  chosen  State  senator  from 
Washington  co.  In  the  reorganization  of  the  array  in  1 S06 
he  was  appointed  colonel  of  the  28th  regular  infantry; 
transferred  to  the  19th  Infantry  in  1869, 

Smith  (Charles  Roach),  b.  at  Landguard  Manor,  Isle 
of  Wight,  England,  about  1S05  ;  was  the  chief  founder  of 
the  British  Archaeological  Association,  and  distinguished  for 
the  success  of  his  exhumation  of  Roman  and  Saxon  an- 
tiquities, especially  those  of  Roman  London.  Author  of 
Collectanea  Avtiqtia  (6  vols.,  1848-66),  Antiquities  of  Rich- 
borough}  Reculver3  and  Lymne  (1850),  with  Supplements  on 
Lymne  (1852)  and  Peven sey  (1858),  Notes  on  the  Antiquities 
of  Treves  (1851),  Catalogue  of  tin  Museum  of  London  An- 
tiquities collected  by  and  the  Property  of  C.  ft.  Smith  {pri- 
vately printed  1854):  edited  the  Tnventorium  Sepulchrale 
of  Bryan  Faussett  (4to,  1856);  contributed  regularly  to  the 
Gentleman's  Magazine  and  to  the  Archeeologta  ;  gave  much 
attention  to  pomology  and  to  the  cultivation  of  the  vine  in 
the  open  air,  on  which  subjects  he  also  wrote.  In  1870  he 
issued  The  Rural  Life,  of  Shakspeare  as  Illustrated  by  his 
Works,  and  still  later  printed  a  Catalogue  of  the  Anglo- 
Saxon  antiquities  discovered  at  Favcrsham.  Kent,  be- 
queathed by  Mr.  G-ibbs  to  the  South  Kensington  Museum. 

Smith  (Daniel),  b.  in  Fauquier  co.,  Va.,  about  1740; 
served  in  the  army  during  the  Revolution  ;  was  one  of  the 
earliest  settlers  of  Cumberland  Valley,  Tenn. :  was  a  lead- 
ing member  of  the  constitutional  convention  of  Tennessee; 
tilled  many  local  offices ;  was  general  of  militia;  U.  S.  Sen- 
ator 1798-99,  and  again  1805-09,  and  wrote  a  geography 
of  Tennessee,  accompanied  by  the  first  map  of  that  State; 
both  were  published  by  Matthew  Carey  at  Philadelphia 
about  1799.     D.  in  Sumner  co.,  Tenn.,  June  16,  181S. 

Smith  (Edmund  Kirbv),  b.  at  St.  Augustine,  Fla.,  in 
1824;  graduated  at  the  C.  S.  Military  Academy  in  1845, 
and  entered  the  army  as  brevet  second  lieutenant  of  in- 
fantry. In  the  war  with  Mexico  he  distinguished  himself, 
and  was  brevetted  first  lieutenant  and  captain  for  gallantry 
at  Cerro  Gordo  and  Contreras.  From  1849  to  1852  he  was 
as-i-t  uit  professor  of  mathematics  at  West  Point.  Trans- 
ferred to  the  2d  Cavalry  in  1855  with  the  rank  of  captain, 
he  served  on  frontier  duty,  and  was  severely  wounded  in  a 
fight  with  the  Camanche  Indians  in  Texas.  May  13,  1859. 
In  Jan.,  1861,  he  became  major  of  his  regiment,  but  re- 
signed Apr.  6:  was  soon  after  appointed  a  brigadier-gen- 
eral in  the  Confederate  army,  and  serve  1  under  (Jen.  Joseph 
Johnston  in  Virginia.  At  the  battle  of  Iiri.i,  Rev,  July 
21,  1861  (which  see),  he  arrived  on  the  field  with  Elzey's 
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brigade  toward  the  close  of  the  action,  but  was  soon  dis- 
abled by  a  shot,  when  Elzey  assumed  command.  Made 
major-general  in  1862,  he  was  transferred  to  Bast  TenneB 
see,  and  placed  in  command  of  that  department.  Under 
Bragg  he  led  the  advance  in  the  invasion  of  Kentucky  : 
he  routed  the  Union  forces  at  Richmond,  Ky..  Aug.  30, 
and  advanced  to  Frankfort.  Promoted  to  the  grade  of 
lieutenant-general,  he  was  engaged  at  the  battle  of  Perry- 
ville,  Oct.  Ill,  and  in  the  battle  of  Murfreesboro',  Dec.  31, 
1862-Jan.  3,  1863.  He  was  soon  after  made  general,  and 
in  command  of  the  Trans-Mississippi  department,  opposing 
Banks  in  the  lied  River  campaign,  and  engaged  in  the  bat- 
tle of  Jenkins's  Ferry,  Apr.  30,  ISM.  He  was  the  last  to 
surrender  the  forces  under  his  command,  May  20.  1SG5. 

Smith  (Eli),  D.  D.,  b.  at  Northford,  Conn.,  Sept.  15, 
isul  ;  graduated  at  Yale  College  1821,  at  Andover  Semi- 
nary 1826;  went  to  Malta  as  superintendent  of  a  mission- 
ary printing  establishment  1820:  studied  Arabic  at  Bey- 
root  Is27:  travelled  with  Dr.  Anderson  through  Greece 
1829,  and  with  Dr.  H.  G.  0.  Dwight  of  Constantinople 
through  Armenia,  Georgia,  and  Persia  1S30-31 — a  tour 
which  resulted  in  the  establishment  of  the  important  Ar- 
menian and  Nestorian  missions  of  the  American  Board; 
visited  the  U.  S.  and  published  Missionary  Researches  i„ 
Arm<  nia  ( 1 832  I :  settled  at  Beyroot  1833  ;  accompanied  Dr. 
i;  [ward  Robinson  in  his  geographical  explorations  of  Pal- 
estine, to  which  he  largely  contributed,  1838  and  1852;  re- 
visited the  U.  S.  1839  and  1845  ;  introduced  an  elegant  font 
of  Arabic  type,  cast  under  his  supervision  at  Lcipsic  for 
the  mission  press,  1839,  and  was  engaged  from  1847  upon 
a  new  translation  of  the  Bible  into  Arabic,  completed  by 
Dr.  ('.  ('.  Van  Dyke.     D.  at  Beyroot  Jan.  11,  1857. 

Smith  (Elias),  b.  at  Lyme,  Conn.,  June  17,  1769;  re- 
reived  a  scanty  education  :  became  a  school-teacher ;  was 
ordained  a  Congregational  preacher  1792  ;  preached  at  Lee, 
Woburn,  Portsmouth,  and  at  various  other  places;  wrote 
several  religious  treatises,  and  founded  at  Exeter,  N.  II., 
Sept.  I,  1808,  the  Herald  of  Gospel  Liberty,  noted  as  the 
first  religious  newspaper  ever  published,  and  continued 
until  Sept.  1.  1*17.     D.  at  Lynn,  Mass.,  June  29,  1846. 

Smith  (Elihu  Hubbard),  M.  D.,  b.  at  Litchfield.  Conn., 
Sept.  4,  1771  :  graduated  at  Yale  College  1780  ;  resided  two 
years  with  Dr.  Dwight  at  Greenfield;  studied  medicine  at 
Philadelphia;  edited  the  first  collection  of  American  Poems 
(Litchfield,  179.",);  settled  at  New  York  1793:  became  phy- 
sician to  the  New  York  Hospital  1796;  contributed  essays 
and  sonnet-  to  the  periodicals  of  the  day;  joined  Drs.  Mil- 
ler and  Mitchell  in  founding  tin-  New  York  Medical  Reposi- 
tory; published  Edwin  and  Angelina,  an  Opera  (1798), 
edited  E.  Darwin's  Botanic  Garden  (1798),  to  which  he 
prefixed  a  poetical  Epistle  to  tin  Author  ;  was  the  supposed 
author  of  Andre",  a  tragedy  printed  and  performed  at  New 
York  in  the  same  year,  and  was  the  centre  of  a  genial  lit- 
erary circle.  He  was  active  in  rendering  assistance  to  the 
victims  of  yellow  fever  in  New  Y'ork  in  the  summer  of 
1798,  and  tell  a  victim  to  that  disease  Sept.  19.  1798. 

Smith  (Elizabeth  Oakes  Prince),  b.  at  Cumberland 
(then  North  Yarmouth),  Me..  Aug.  12,  1806,  descended 
from  Gov.  Prince  of  Plymouth  Colony,  and  from  Dr.  Urian 
Cakes,  an  early  president  of  Harvard:  resided  from  in- 
fancy in  Portland,  Me. :  married  there  in  182:;  Seba  Smith, 
the  well-known  editor  and  humorist,  whom  she  aided  in 
his  journalistic  enterprises;  obtained  a  considerable  local 
reputation  as  a  writer  of  prose  and  verse,  but  never  ap- 
peared publicly  as  an  authoress  until  after  the  loss  of  her 
husband's  fortune  in  1839,  when  site  resorted  for  support 
ti  literature,  settling  in  New  York  City  1842,  and  soon 
made  her  mark  by  her  contributions  to  the  magazines, 
which  have  been  partially  collected  in  several  volumes,  of 
which  the  best  known  was  '/'/,,  Sinless  Child  and  Other 
Poems  (1843);  published  two  tragedies,  The  Roman  ZVtotrfs 
and  Jacob  Leisler  (1853);  The  Western  Captive  (1850),  a 
novel  (1812),  The  Salamander,  »  Legend  for  Christinas 
(1818),  Woman  owl  lor  Needs  (1851),  Hints  on  Dress  and 
ll.out,,  (1852),  Bertha  and  Lily  |  Is;,  1).  Tin  Newsboy  (1855), 
The  fw,,  Wives  (1870),  Kilty  Howard's  ,I,o,r,n,l  i  |s;i  |,  and 

other  I ks.   She  has  also  lectured  before  lyceums,  and  been 

a  prominent  advocate  of  "woman's  rights."    She  i-  now 

i  1876)  a  resident  of  Hollyv, I.  Carteret  <■,,.,  X.  0. 

Smith  (Ethan),  b.  probable  in  New  Hampshire  about 
1763 ;  was  Congregational  minister  at  Poultney,  Vt.,  and 
subsequently  at  Hopkinton,  X.  II..  where  he  d.  in  1849. 
Author  of  two  work-  on  propheoy  and  of  .1  1"/"''  of  the 
Hebrews,  designed  '■•  Prove,  among  other  Things,  that  the 
Aborigines  of'  America  "<  ■  descended  from  ti,,  '/'<  „  Tribes 
of  Israel,  which  was  one  of  the  moat  popular  of  the  nume- 
rous books  written  in  support  of  the  I! view. 

Smith  (Francis  ill  h.  in  Virginia  in  1812;  graduated 

at  the  r.  S.  Military    loa  I v   in    Is:::;,  and  entered   the 

armv  as  a   brevet   Booond   lieutenant  of  artillery  ;         ad 


lieutenant  Nov.  30,  1833.  In  1836  he  resigned  from  the 
army,  and  in  1837  was  appointed  professor  ofmathemath 

at    llainpdcn-Sidncy  College.  Va.      Upon  the  organization 

of  the  Virginia  Military  Institute  (which  Bee)  at  Lex- 
ington, Va.,  in  1839,  Smith  was  appointed  its  superintend- 
ent and  principal  professor  (of  mathematics),  the  duties 
of  whili  positions  he  ha-  Mine  continued  to  perform.  Soon 
after  the  outbreak  of  civil  war,  the  professors  and  assistants 
went  into  the  field,  and  Smith,  as  colonel  of  a  Virginia 
regiment,  was  stationed  at  Not  folk  and  in  command  of  the 
fort  on  Craney  Island.  The  institute  was  suhsoquexitry 
reopened.  During  the  campaign  against  Richmondin  1864, 
Col.  Smith,  with  his  corps  of  cadet-,  was  called  to  Rich- 
mond to  aid  in  the  defence,  and  thence  to  Lynchburg  to 
defend  the  place  against  the  forces  of  Gen.  Hunter.  On 
returning  to  Lexington,  he  found  most  of  the  building-  of 
the  institute  had  been  burned.  Step-  wore  taken  for  their 
reconstruction,  since  which  the  institute,  under  the  adminis- 
tration of  Col.  Smith,  has  maintained  its  successful  career. 
Author  of  various  educational  works. 

Smith   (Sir   Fravcis  Pettit),   b.  at    Hythe.    England. 

Feb.  9.   1808:  became  a  farmer  in  Kent,  but  ised  Ins 

leisure  wilh  t hanieal  experiments;  constructed  in   1834 

a  model  of  a  steam-vessel  to  be  propelled  by  a  screw  driven 
by  a  spring:  made  a  larger  boat  on  the  same  principle, 

which  he  s e-sl'ully  tested  in  the  British  Channel  between 

Dover  and  Folkstone  ls:;7;  introduced  his  invention  in 
1838  lo  the  notice  of  the  lords  of  the  admiralty,  by  whom 
be  was  commissioned  to  construct  for  the  British  navy  the 
screw  steamer  Archimedes  of  2(17  tons.  90  horse-power 
(finished  1840),  the  success  of  which  led  to  the  rapid  in- 
troduction of  screw-vessels  into  the  navy  and  the  mercan- 
tile marine.  In  1855  the  inventor  received  a  pension  of 
£200  a  year  from  the  British  government:  was  soon  after 
presented  with  a  service  of  plate  and  a  purse  of  X207S  by 
the  leading  engineers  of  the  country  :  was  made  curator 
of  the  patent-office  museum,  South  Kensington,  I860,  and 
was  knighted  1871.     D.  at  London  Feb.  11.  1«74. 

Smith  (George),  b.  in  England  about  182."):  taught 
himself  the  Oriental  languages,  including  that  of  the  cunei- 
form inscriptions  from  Nineveh  ;  obtained,  by  the  recom- 
mendation of  Sir  Henry  Rawlinson,  the  post  of  keeper  of 
antiquities  at  the  British  Museum  about  1805;  soon  dis- 
covered and  deciphered  many  tablets  of  great  historical 
importance,  especially  in  relation  to  Jewish  annals;  was 
one  of  the  editors  of  a  volume  of  Cuneiform  Inscriptions 
of  Western  Asia  ( 1807) :  published  at  the  expense  of  .Messrs. 
Fox  Talbot  and  J.  W.  Bosanquet  the  Assyrian  text  and  an 
interlinear  translation  of  an  important  inscription  under 
the  title  The  History  of  Assur-bani-pal  (1^71):  made  known 
in  1872  bis  discovery  and  translation  of  fragments  of  a 
Chaldsean  account  of  the  Deluge,  which  he  printed  in  the 
Transactions  of  the  Society  of  Biblical  Archaeology;  under- 
took in  1873,  in  behalf  of  the  Daily  Telegraph  newspaper, 
a  new  examination  of  the  mounds  of  Nineveh,  and  found 
a  vast  number  of  new  inscriptions  from  the  Assyrian  royal 
library  |  made  another  exploration  tor  the  British  Museum 
1S74  ;  was  unsuccessful  in  an  attempt  to  renew  his  researches 
1875.  bul  obtained  permission  from  the  Turkish  government 
bo-  a  more  thorough  exploration,  which  he  began  in  the 
spring  of  1  s 7 1 ; .  when,  being  detained  in  Syria,  he  disco,  er 
ed  the  magnificent  ruins  of  Carchemish,  the  capital  of  the 
ancient  Mittite  kingdom,  and  demonstrated  that  region  to 

have  been  the  original  homo  n!  the  Etruscans  :  thereby  solv- 
ing a  most  important  ethnological  and  philological  problem. 
Among  his  other  recent  discoveries  are  tablets  containing 
cbabbi'iin  legends  parallel  to  the  earlier  chapters  of  Gene  i-. 

including  ace, ts  of  the  Creation  and  the  Fall.    Author  of 

Explorations  in  Assyria,  Tin  Chaldsean  Account  of  Genesis, 
and  Tlu  Ancient  History  of  Assyria^  besides  many  separate 
translations  and  philological  papers.     I>.  Aug.  19.  Is70. 

Smith  (Gerrit),  b.  in  Dtica,  X.  Y..  Mar.  0.  1707.  son 
of  Peter  Smith,  a  proprietor  of  vast  tracts  of  land  in 
Central  and  Northern  New  York,  and  once  a  partner  of 
.[(1|i,,  Jacob   Utor  in  the  fur  trade:   graduated  at  Hamilton 

College  1818;  took  up  his  residence  at  Peterboro',  Madison 

co..  x.  Y..  devoting  himself  to  the  management  of  hi- great 

landed  estate;  became  a  member  of  and  liberal  contributor 
to  the  Colonization  Society  [825,  but  withdrew  from  it 
i  i,  when  he  connected  himself  wiih  the  American  Anti- 
Slaver;  Sooiety,  of  which  be  was  thenceforth  one  of  the 

leading  member-:    was  noted  for  hi^  philanthropy  in  every 

L. I  cane  :  gave  away  v:i>t  tracts  of  land  in  small  parcels, 

distributed  to  actual  settler-:  was  elected  to  Congress  1852, 
but  resigned  after  a  single  session;  was  a  liberal  oontrib 
iit,,r  to  tin-  Free  Soil  campaign  in  Kansas ;  gave  pecuniary 
aid  to  .John  Brown  1859  wdien  preparing  do-  attaok  on 
Harper's  Ferry,  though,  it  is  believed,  without  ukimul. 
of  ibat  project:  was  many  times  nominated  on  an  anti- 
IttVer)     ticket    lor   governor   of    Xcw    York    ami    for    other 
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office*  for  which  it  was  known  that  he  would  receive  but  a 

small  vote;   h  a  a  liberal  contributor  to  the  expense?   and 

charities  connected  with  the  war  for  the  Union,  but  joined 

Hon      <  in  signing  the  bail-bond  of  Jefferson  Davia 

1867;  wrote,  printed,  and  distributed  many  pamphlets  on 

slavery  and  other  reforms  ;  built  a  church  at  reterboro',  in 

n  he  sometiu  bed,  but  underwent  considerable 

fluctuations  in  bia  religious  creed.     D.  in  New  York  City 

28,    1874.     Author  of   Speeches    in    Congress   (1855), 

..  hen  |  L861),   The  Theologies  i  1866),  and 

Free   Th\  ology  <  1867). 

Smith  (Gi  '  [>wis  ,  LL.D.,  b.  at  Reading,  England,Aug. 
educated  a1  Eton;  graduated  with  high  honors 
;it  Magdalen  I  "llegc,  Oxford,  1845;  became  fellow  and 
tutor  of  I  niversity  College;  was  called  to  the  bar  at  Ian- 
coin's  Inn  1  s 1 7 :  was  secretary  to  two  university  commis- 
sions instituted  by  Parliament, and  a  member  of  the  edu- 
cation commission  1859-66;  became  regius  professor  of 
modem  history  at  Oxford  1858;  was, a  prominent  cham- 
pion "'f  the  American  Federal  government  during  the  civil 
War,  when  he  wrote  Docs  the  Bible  Sanction  Slavery  t  (1863), 
Od  the  Morality  of  the  Emancipation  Proclamation  i  lSti;{), 
and  other  pamphlets  on  the  same  subject ;  visited  the  U.S. 
on  a  lecturing  tour  1864,  being  received  with  distinction ; 
published  OH  his  return  lectures  on  England  and  America 
I  ...  and  Tht  Civil  War  in  America  (1866);  settled  in 
tlo  1.  S.  L868  as  professor  of  English  history  at  Cornell 
University,  which  post  he  filled  until  1871,  when  be  re- 
moved to  Toronto,  Canada  :  became  a  member  of  the  sen- 
ate of  the  university  of  that  city;  was  editor  of  the  Cana- 
dian Monthly  (  1872—74),  and  took  the  direction  of  a  polit- 
ical newspaper  1875.  Author,  among  other  works,  of  Lec- 
/«>:<  on  Modem  History  (1861),  Rational  Religion  (1861  . 
Irish  History  ami  Irish  Character  (1861),  On  Church  En- 
u  nU  |  1862),  The  Em  pin  ,  a  Scries  of  Letters  (1863  |,  -1 
J'i.a  for  tit,  Abolition  of  Teste  in  the  University  of  Oxford 
(1864),  Speeches  and  Letters  on  the  Rebellion  { Xew  York,  2 
vols..  1  sr>5 ),  Three  Eni/h'sfi  Statesmen,  being  sketches  of 
Pym,  Cromwell,  and  Pitt  (1867),  The  Reorganization  of  the 
University  of  Oxford  (1S6S),  and  A  Short  History  of  Eng- 
land  down  to  the  Reformation  (1869). 

Smith  (Green  Clay),  son  of  John  Speed  Smith,  b.  at 
Richmond,  Ky..  July  2,  1830;  served  as  a  volunteer  in  the 
Mexican  war.  gaining  the  rank  of  lieutenant  of  cavalry; 
graduated  at  Transylvania  University  1849;  became  a  law- 
yer at  Covington  ;  was  a  member  of  the  Kentucky  legisla- 
ture 1861.  and  a  decided  Union  man;  became  colonel  of 
the  4th  Kentucky  (Union)  Cavalry  Feb.,  1862,  and  brig- 
adier-general of  volunteers  June,  1862;  was  a  member  of 
Congress  1863-66;  a  delegate  to  the  Baltimore  convention 
1864  ;  governor  of  Montana  Territory  1860.  and  subse- 
quently a  Baptist  clergyman.  In  1876  he  was  the  candi- 
date of  the  Prohibitionists  for  the  Presidency. 

Smith  (Gustatus  Woodson),  b.  in  Scott  co.,  Ky.,  Jan. 
I.  1822;  was  graduated  from  the  U.  S.  Military  Academy 
July  1.  1*42,  when  appointed  a  brevet  second  lieuten- 
ant in  the  corps  of  engineers;  second  lieutenant  1840; 
first  lieutenant  1853.  After  serving  two  years  in  the  con- 
struction of  fortifications  of  New  London  harbor,  he  was 
called  to  West  Point  as  assistant  professor  of  engineering, 
where  he  remained  until  1846.  when,  the  war  with  Mexico 
occurring,  he  was  sent  to  the  field  with  the  engineer  com- 
pany of  sappers  and  miners,  which  he  commanded  during 
the  siege  of  Vera  Cruz  and  during  the  subsequent  opera- 
tions of  the  war,  receiving  the  brevets  of  first  lieutenant 
and  captain  for  gallantry  at  Cerro  Gordo  and  Contreras. 
In  Nov..  1849,  he  was  recalled  to  West  Point,  where  he  re- 
mained as  principal  assistant  professor  of  engineering  until 
Dec.  is,  1854,  when  he  resigned  from  the  army.  He  was 
subsequently  employed  in  the  construction  of  various  gov- 
ernment baildingfi  and  in  the  iron-works  of  Cooper  & 
Hewitt  at  Trenton,  X.  J.  From  1858  to  Sept.,  1861,  he 
was  street  commissioner  of  New  York  City,  though  some 
time  previous  (  i  the  latter  date  he  had  departed  for  the 
Soutbj  and  m  Angus)  bad  been  appointed  a  major-general 
in  th*  my.     On  May  31,  1S62,  Gen.  John- 

ston ha\  in_'  been  Beveroly  wounded  that  day  at  Fair  Oaks, 
Gen.  Smith  succeeded  to  the  temporary  command  of  the 
Army  of  Northern  Virginia,  ami  subsequently  commanded 
at  Petersburg,  Va.  In  1S64-65  he  was  commander  of  the 
State  forces  ol  ficor^in,  and  was  captured  at  Macon,  Ga., 
Apr.  2<>.  1865.  From  1866  t  i  1869  he  was  in  charge  of  the 
S.  W.  Iruii  Co.'s  works  at  Chattanooga,  Tenn.,  and  from 
|s;ti  i.,  1*7.1  v..,-  insurance  commissioner  of  Kentucky. 

Smith  (Henry),  known  as  "Silver-tongued  Smith/'  b. 
at  Witheoek.  Leicestershire,  England,  in  1550;  became  a 
fellow-commoner  of  Queen's  College,  Cambridge,  1573; 
afterward  studied  at  Oxford,  bat  did  not  graduate;  took 
holy  orders:  became  lecturer  at  St.  Clement  Danes  in  the 
Strand,  London,  1587,  and  soon  acquired  immense  popu- 


larity as  a  preacher,  displaying  a  prodigious  memory  and 
excelling  in  fluency,  elegance,  and  eloquence,  and  in  the 
practical  character  of  his  discourses,  but  was  suspended  by 
Bishop  Aylmer  in  1588.  D.  in  1591,  and  was  buried  at 
Husband's  Bosworth,  Leicestershire.  A  collective  edition 
id'  his  Sermons  appeared  at  London  (4to,  151)4),  and  has 
been  many  times  reprinted,  together  with  a  Memoir  by  Dr. 
Thomas  Fuller  (1657).  Two  editions  appeared  in  London 
in  1S66. 

Smith  (Henry  Bovnton),  D.  D.,  LL.D..  b.  at  Portland, 
Me.,  Nov.  21,  1815;  graduated  at  Bowdoin  College  1834; 
was  a  tutor  there  1836-37,  and  again  1840-41,  between 
which  periods  he  studied  theology  at  Andover,  Bangor, 
Halle,  and  Berlin  ;  was  pastor  of  a  Congregational  church 
at  West  Amesbury,  Mass.,  ISI2— 47;  professor  of  mental 
and  moral  philosophy  at  Amherst  College  1847-50;  was 
professor  of  church  history  in  Union  Theological  Seminary, 
N".  V.,  1850-54,  and  of  systematic  theology  1N54-74;  since 
then  professor  emeritus ;  was  moderator  of  the  General 
Assembly  of  the  (Xew  School)  Presbyterian  Church  1S63- 
64;  delivered  at  the  meeting  of  that  body  at  Dayton,  0., 
an  address  on  Christian  Union  and  Ecclesiastical  Reunion, 
which  was  directed  toward  that  union  with  the  "Old 
School"  Church  which  was  afterward  consummated,  and 
for  which  he  prepared  an  essay  on  the  doctrinal  basis.  The 
Reunion  of  the  Presbyterian  Churches  (  1867)  ;  was  appoint- 
ed delegate  in  1867  to  the  meeting  of  the  Evangelical  Al- 
liance in  Amsterdam,  for  which  he  prepared  a  report  On 
the  State  of  Religion  in  the  I',  S,  •  was  t he  founder  and 
editor  of  the  American  Theological  Review  (1S59-71),  con- 
solidated with  the  Presbyterian  Review  in  IM'<2,  and  united 
with  the  Princeton  Review  in  1S72 ;  aided  Prof.  R.  D. 
Hitchcock  in  the  Life,  Character,  and  Writings  of  Ed- 
it- a ,-d  Robinson  (1S64) ;  wrote  a  Memorial  of  Anson  G. 
Phelps  (1S60),  and  is  author,  among  other  works,  of  ad- 
dresses on  The  Relations  of  Faith  and  Philosophy  (1849), 
The  Problem  of  the  Philosophy  of  History  i  1853),  The  Re- 
formed  Churches  of  Europe  and  America  (1855);  of  in- 
augural addresses  on  Church  History  as  a  Science  (1851), 
and  The  Idea  of  Christian  Theology  as  a  System  (1855). 
He  published  in  1S59  a  History  of  the  Church  of  Christ, 
in  Chronological  Tables  (folio) ;  was  translator  in  part, 
and  editor,  of  Gieseler's  Church  History  (4  vols.,  1859-63; 
vol.  v.  in  preparation);  editor  of  revised  translations  of 
Hagenbach's  History  of  Christian  Doctrine  with  large 
additions  (2  vols.,  1861-62),  and  Stier's  Words  of  tile  Lord 
,1,  nw  I  1S64-65).     D.  in  Xew  York,  Feb.  7,  1S77. 

Smith  (Sir  Henry  George  Wakelyn),  Bart.,  usually 
known  as  Sir  Harry  Smith,  b.  at  Whittlesea,  Cambridge- 
shire, England,  in  178S;  entered  the  army  as  second  lieu- 
tenant in  the  rifle  brigade  1805  ;  participated  in  the  storm- 
ing of  Montevideo,  the  unsuccessful  assault  on  Buenos 
Ayres,  and  the  capture  of  Copenhagen  ;  was  highly  distin- 
guished in  the  Peninsular  campaign,  being  present  at  every 
important  battle  except  Talavera  :  participated  as  assist- 
ant adjutant-general  in  the  capture  of  Washington,  D.  C, 
by  Gen.  Ross  1814;  was  military  secretary  in  the  campaign 
against  Xew  Orleans  to  Sir  Edward  Pakenham,  who  fell  in 
his  arms  mortally  wounded;  returned  to  England  in  time 
to  serve  as  assistant  quartermaster-general  in  the  campaign 
of  Waterloo;  was  employed  thereafter  for  many  years  in 
garrison  duty  at  Halifax,  X.  S.,  and  in  the  West  Indies; 
went  to  the  Cape  of  Good  Hope  1827  :  commanded  a  divi- 
sion in  the  Kaffir  war  1S34-.'I5  ;  was  appointed  adjutant- 
general  to  the  forces  in  India  1839;  was  distinguished  at 
the  battles  of  Gwalior  and  Maharajpore.  being  knighted 
for  the  latter  service  1844;  took  a  prominent  part  in  t he 
war  against  the  Sikhs  in  the  Punjaub,  commanding  a  divi- 
sion at  Moodkee  and  at  Ferozepore  Dec,  1845  ;  was  sent  to 
the  relief  of  Loodianah,  and  took  Aliwal  at  the  point  of 
the  bayonet  Jan.  28,  1846,  capturing  67  guns;  reinforced 
Lord  Gough  in  time  to  enable  him  to  win  the  decisive  bat- 
tle of  Sobraon,  Feb.  10,  1S46;  received  the  thanks  of  Par- 
liament on  the  proposal  of  the  duke  of  Wellington,  and 
was  made  a  baronet;  became  governor  of  the  Cape  of  Good 
Hope  1847;  conducted  the  Kaffir  war  of  1851-52,  and  was 
made  lieutenant-general  1854.     D.  in  London  Oct.  12. 1860. 

Smith  (Henry  H.),  M.  D.,  b.  at  Philadelphia,  Pa.,  in 
ISIS  ;  studied  surgery  at  Paris;  published  several  works 
on  that  subject ;  became  professor  of  surgery  in  the  Uni- 
versitv  of  Pennsylvania  1855,  and  surgeon-general  of  the 
State '1861. 

Smith  (  Horace),  brother  of  James,  b.  in  London.  Eng- 
land, Dee.  Ml,  1779;  became  a  member  of  the  stoek  ex- 
change, in  which  business  he  acquired  a  fortune;  was  as- 
sociated with  his  brother  in  writing  for  several  periodicals 
and  in  the  production  of  a  celebrated  volume  of  poetical 
parodies  entitled  Rejected  Addresses  (1812);  was  author  of 
numerous  novels  which  had  but  moderate  success,  and  of 
an  anonymous  volume  of  humorous  prose  sketches,  The 
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Tin  Trumpet  (1836).  D.  at  Tunbridge  Wells  July  12,  1849. 
A  selection  from  the  poetical  works  of  both  brothers,  in- 
cluding the  Rejected  Addresses,  and  accompanied  by  a  Me- 
moir,  was  published  by  Mr.  Epes  Sargent  (New  York,  1857). 

Smith  (Horace  Wemyss),  son  of  Richard  Penn  Smith,  b. 
in  Philadelphia,  Pa.,  in  1825  ;  has  been  a  frequent  contribu- 
tor of  prose  and  verse  to  the  magazines;  edited  the  Works 
of  his  father  (1865),  the  Yorktown  Orderly  Book  (1SG5),  and 
reprinted  the  "Cadwalader  Pamphlet"  with  the  "Valley 
Forge  Letters"  under  the  title  Nuts  for  Future  Historian* 
to  ''ruck  (1856). 

Smith  (Isaac),  b.  in  New  Jersey  in  1736;  graduated 
at  Princeton  1755;  was  a  tutor  there;  studied  and  prac- 
tised medicine:  commanded  a  regiment  in  1776:  was  judge 
of  the  supremo  court  of  New  Jersey  eighteen  years;  mem- 
ber of  Congress  1795-97;  commissioner  to  treat  with  the 
Seneca  Indians  1797;  and  subsequently  president  of  the 
Bank  of  Trenton.     D.  at  Trenton  Aug.  29,  1807. 

Smith  (Israel),  b.  atSuffield,  Conn.,  Apr. 4,  1759;  grad- 
uated at  Yalo  College  17*1  ;  settled  as  a  lawyer  at  Rupert, 
Vt. ;  was  boundary  commissioner  1789;  took  an  active  part 
in  procuring  the  admission  of  Vermont  into  the  Union  ; 
settled  at  Rutland  ;  was  a  member  of  the  convention  for 
the  ratification  of  the  Federal  Constitution  1791  ;  was  chief 
justice  of  the  supreme  court  of  Vermont  1797  ;  member  of 
Congress  1791-97  and  1800-01;  U.  S.  Senator  1801-02  and 
1803-07,  and  governor  of  Vermont  1S07-08.  D.  at  Rutland 
Dec.  2,  1810. 

Smith  (James),  b.  in  Ireland  about  1720;  came  to  Penn- 
sylvania with  his  parents  and  settled  on  the  Susquehanna 
1729;  was  educated  at  the  College  of  Philadelphia:  ad- 
mitted to  the  bar;  became  at  first  a  surveyor  near  Ship- 
pensburg,  afterward  a  lawyer  at  York;  raised  in  1774  the 
first  volunteer  company  in  the  State  for  the  purpose  of 
resistance  to  Great  Britain  ;  was  a  member  of  the  conven- 
tion called  to  consider  the  expediency  of  abstaining  from 
importing  English  goods,  and  one  of  the  committee  to  pre- 
pare instructions  for  the  representatives;  published  an 
Essay  on  the  Constitutional  Power  of  Great  Britain  over 
the  Colonies  in  Americat  which  gave  a  powerful  impulse  to 
the  Revolution;  was  a  member  of  the  Pennsylvania  con- 
vention of  1775  and  of  the  provincial  conference  for  fram- 
ing a  new  government  For  Pennsylvania  (June  18),  in 
which  he  seconded  Dr.  Rush's  resolution  in  favor  of  inde- 
pendence; was  elected  to  the  convention  for  forming  a  con- 
stitution for  Pennsylvania  July  15,  1775,  and  of  the  Con- 
tinental Congress  1775-78  ;  signed  the  Declaration  of  Inde- 
pendence, and  was  elected  to  the  general  assembly  of  Penn- 
sylvania 1780.  D.  at  York  July  11,  1S06.  He  was  a  man 
of  great  wit,  and  was  accustomed  to  create  a  sensation  by 
his  odd  gestures  and  drawling  utterance. 

Smith  (James),  b.  in  Franklin  co.,  Pa.,  in  1737;  was 
taken  captive  by  the  Indians  1755,  and  adopted  by  them, 
but  escaped  after  fourj'ears;  was  a  leader  of  the  "Black- 
boys"  1763  and  1765;  was  a  lieutenant  in  Col.  Rouquct's 
expedition  to  the  Ohio  region  1761:  made  an  exploring 
expedition  in  Kentucky  1766;  attained  the  rank  of  colonel 
in  the  war  of  the  Revolution;  settled  at  Cane  Ridge,  near 
Paris,  Ky.,  1788;  was  a  member  of  the  Danville  conven- 
tion, and  afterward  represented  Bourbon  county  in  the 
general  assembly  of  Kentucky.  D.  in  Washington  co., 
Ky.,  in  1812.  Author  of  Remarkable  Occurrences  in  the 
Life  and  Travels  of  Col.  James  Smith  (Lexington,  Ky., 
1799 j  republished  at  Philadelphia  1831  and  1834,  and 
edited  at  Cincinnati  by  William  M.  Darlington,  1870),  of 
A  Treatise  on  the  Mode  find  Manner  of  Indian  War  (Paris, 
Ky.,  1812),  and  of  two  controversial  pamphlets,  Shakerism 
Developed  and  Shakerism  Drifted. 

Smith  (James),  brother  of  Horace,  b.  in  London,  Eng- 
land, Feb.  10,  1775;  became  a  lawyer;  was  an  associate  of 
his  brother  in  tho  production  of  Rejected  Addresses  and 
other  literary  enterprises;  aided  Charles  Mathews  in  pre- 
paring his  ('<>untrif  Ctuthins,  A  Trip  to  France,  and  other 
"entertainments;*     was    an  invalid   for  several   years,  and 

unused  himself  by  writing  epigrams  and  m-*  <fe  wrists'. 
An  early  volume  of  imitations  published  by  the  brothers, 
under  the  title  Horace  in  London,  was  obiefly  written  by 
him.  D.  at  London  Dec.  21,  1839,  His  posthumous  Mis- 
cellanies were  edited  by  his  brother  (2  ?ols.,  L840). 

Smith  (Sir  .Twins  KnwAitn),  M.  I).,  b.  at  Norwich. 
England,  Doc.  2.  1750;  studied  medicine  ;it  Edinburgh; 
practised  his  profession  in  London;  acquired  by  purchase 
a  considerable  portion  of  the  library  and  herbarium  of 
Linnaeus  1784;  was  the  founder  and  first  president  of 
the  "  Liniui'im  Society"  L788;  settled  at  Norwich  1706; 
lectured  on  botany  at  the  Royal  [nstitution  for  many  years, 
and  was  knighted  by  George  IV.  D.  at  Norwich  Mar. 
17.  L828.  Author  of  English  Botany  (36  rols.,  1792-1807), 
English  Flora  (3  vols.,  1823-25),  and  other  works. 


Smith  (Jambs  Milton),  b.  in  Twiggs  co.,  G-a.,  Oct.  24, 
1823;  educated  at  Culloden  Academy  in  Monroe  CO.,  Ga.  : 
became  a  lawyer;  in  1SGI  entered  the  Confederate  service 
as  major  of  tho  13th  Georgia  regiment:  rose  to  colonel  in 
1862;  was  a  member  of  the  2d  Confederate  Congress  until 
the  close  of  the  war;  elected  a  member  of  the  State  legis- 
lature 1871,  and  became  Speaker  of  its  house  of  representa- 
tives; in  1872  was  elected  governor  of  the  State  to  fill  the 
unexpired  term  of  Kuius  R.  Bullock,  and  re-elected  in  Oct., 
1872.  Alexander  H.  Stephens. 

Smith  (James  Y.),  b.  at  Groton,  Conn.,  Sept.  15,  1800; 
was  for  some  years  a  lumber-merchant  at  Providence;  be- 
came a  cotton-manufacturer  at  Willimantic,  Conn.,  1838,  and 
also  at  Woonsoeket,  It.  I.;  was  several  times  a  member  of 
the  Rhode  Island  legislature;  mayor  of  Providence  1855- 
57,  and  governor  of  Rhode  Island  L 863-65.    D.  Mar.  2ft,  1870. 

Smith  (Jeremiah),  LL.D.,  b.  at  Peterborough,  X.  If., 
Nov.  29,  1759;  graduated  at  Rutgers  College  1780 J  studied 
law;  was  distinguished  at  the  New  Hampshire  bar  and  as 
a  general  scholar,  being  noted  for  vast  attainments ;  was 
a  member  of  Congress  1791-97;  was  appointed  by  Pres. 
Adams  in  1801  a  judge  of  the  U.  S.  circuit  court,  but  did 
not  serve;  was  governor  of  New  Hampshire  L809-10,  and 
several  years  chief-justice  of  the  State  superior  court,  and 
an  early  patron  and  friend  of  Daniel  Webster.  D.  at  Dover, 
N.  II.,  Sept.  21,  1842.  A  Life  was  published  by  Rev.  John 
II.  Morison  (Boston,  1845). 

Smith  (Jerome  van  Crowin'siuelo),  M.  D.,  b.  at  Con- 
way, X.  H.,  July  20,1800;  graduated  at  Brown  Univer- 
sity 1818 j  studied  medicine;  became  professor  of  anatomy 
and  physiology  at  the  New  York  Medical  College;  settled 
at  Roston;  edited  the  Weekly  News-Letter  ( 1825-26)  and 
the  Medical  Intelligencer  for  more  than  twenty  years;  was 
port-physician  of  Roston  1826-49,  and  mayor  1854;  pub- 
lished travels  in  Egypt,  Palestine,  and  Turkey,  and  many 
scientific  and  miscellaneous  works,  and  resided  some  years 
in  New  York  City.     D.  Aug.  21,  1S79. 

Smith  (John),  b.  at  Willoughby,  Lincolnshire,  Eng- 
land, in  Jan.,  1579;  spent  four  years  of  his  early  manhood 
in  military  service  in  the  Netherlands;  was  afterward  en- 
gaged in  wars  against  the  Turks  in  Hungary  and  Transyl- 
vania, having,  according  to  his  own  account,  been  taken 
prisoner,  sold  as  a  slave  at  Constantinople,  and  sent  to  the 
Crimea,  whence  he  escaped,  after  a  remarkable  series  of  ad- 
ventures, to  the  Russian  frontiers.  There  is,  however, 
reason  to  believe  that  the  wonderful  adventures  of  Smith's 
career  in  the  East  are  wholly  or  in  part  fictitious,  as  also 
the  pension  and  patent  of  nobility  which  he  claimed  to 
have  had  from  Sigismund  Bathory,  prince  of  Transylvania. 
Returning  to  England,  by  way  of  Barbary,  he  was  induced 
by  Capt.  Bartholomew  Gosnold  to  take  part  in  the  colo- 
nization of  Virginia  (1000),  then  being  carried  into  effect, 
and  brought  to  bear  with  such  effect  his  military  renown 
upon  the  directory  of  tho  "London  Company"  that  his 
name  was  placed  on  the  secret  list  of  seven  persons  ap- 
pointed members  of  the  council.  During  the  long  voyage 
to  Virginia  (1007)  Smith  was  placed  under  arrest  on  an 
accusation  of  sedition,  and,  though  liberated  on  arrival  at 
Jamestown,  Va.,  where  the  colony  was  located,  he  was  ex- 
cluded from  his  place  in  the  council.  He  accompanied 
Capt.  Newport  in  his  voyage  of  exploration  up  James 
River  as  far  as  the  present  site  of  Richmond  ;  was  <<n  their 
return  admitted  as  a  member  of  the  council ;  took  part  in 
the  movement  which  resulted  in  the  removal  from  office  of 
Winglield,  the  president  of  the  colony,  against  whom  he 
Successfully  brought  a  suit  for  slander;  was  entrusted  with 
the  command  of  several  expeditions  into  the  interior,  partly 
for  the  purpose  of  exploration,  but  chiefly  with  tho  object 
of  obtaining  fond,  as  the  colony  was  now  suffering  from 
famine,  and  repressed  with  severity  the  projects  of  some 
of  tho  settlers  to  return  to  England;  upon  which  charge  he 
caused  ('apt.  George  Kendall  to  be  condemned  and  executed. 
Upon  one  of  these  expeditions,  in  Dec,  1607,  Smith  was 
taken  prisoner,  and  detained  for  some  time,  though  kindly 
treated  by  the  Indian  ehieftain  Wahunsenaeawh  (afterward 
Incorrectly  called  by  many  writers  the  "emperor"  Pow- 
hatan). Tho  famous  incident  of  tho  preservation  of  his 
life  by  tho  intervention  of  Pocahontas  (or  Amonate)  was 
related  of  thie  captivity,  but  documents  recently  published 
leave  little  doubl  thai  the  whole  adventure  is  fictitious.  On 
being  carried  haeU  In  Jamestown  by  the  Indian  chieftain. 
Smith  was  tried  by  his  fellow-councillors  for  the  death  of 
two  of  his  companions,  said  to  have  been  killed  by  the  In 
dtane  through  his  imprudence,  and  was  condemned  to  he 
executed  the  next  day,  but  his  life  was  saved  bj  the  oppOl 
tune  arrival  of  Capt.  Newport  with  re i nl'u icemen ts  and  pro- 
\  i  i"ii-.  In  the  following  year  Smith  made  two  extended 
surveys  of  ( 'hesapeake  Hay  ;<nd  its  trihutan  waters,  of  whioh 

he  made  a  map;  beoame  president  of  the n  ii  Sept.,  1608  ; 

bad  several  skirmishes  with  hostile  Indian-,  who  at  one  time 
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m<  litated  thcdestruction  of  Jamestown.  His  departure  from 
Virginia.  to  which  lie  Derer  returned,  took  place  in  Sept., 
1609,  and  was  attributed  by  himself  to  having  been  burned 
by  an  expl  apowder,  but  another  account  states 

that  In-  iv;h  sent  to  England  a  prisoner.  In  1014  he  cx- 
plorod  with  two  ships  Btted  out  by  some  London  merchants 
a  large  portion  of  the  North  American  coast,  to  which  he 
the  name  "i  New  England,  and  of  which  he  formed  a 
ihrj  accurate  map.  and  made  a  handsome  profit  by 
fishing  and  fur-trading.  In  1615  lie  undertook  another 
voyage  i"  New  England  for  the  purpose  of  founding  a  ool- 
ony,  bul  was  captured  by  a  French  man-of-war  and  taken 
thelle.  Afterward  be  claims  to  have  been  engaged  in 
lights  I'M-  the  French  against  the  Spaniard.-."  and  to 
have  experienced  several  remarkable  adventures.  About 
1616  be  received  the  title  of  "admiral  id'  New  England/' 
ami  was  thenceforth  much  engaged  in  promoting  Ameri- 
can colonization  by  means  of  a  series  of  publications  on 
Lmerioa,  written  cither  by  or  for  him.  in  which  roman- 
tic versions  of  his  career  in  many  lands  were  put  forth; 
but  many  of  the  details  are  oontradicted  by  conclusive 
proofs,  and  his  several  books  ami  pamphlets  are  not  con- 
sistent  with  each  other  upon  some  important  points.  D. 
in  London  June  Ml.  1631,  and  was  buried  in  the  choir  of 

St.   Sepulchre's    churoh.     I'nder   the   name   of   "Tho s 

Watson,"  Smith  sent  from  Virginia  .1  True  Relation  of 
such  Occurrences  and  Accidents  of  Noti  as  'milt  happened 
in  Virginia,  etc.  (London,  4to,  160SJ,  which  was  printed  in 
black  letter,  accompanied  by  a  map,  and  is  the  earliest 
tract  published  on  the  subject.  It  was  reprinted,  with  an 
introduction  and  notes,  by  Charles  Deane  (Boston.  1867). 
He  was  also  author  of  A  M"/>  of  Virginia,  with  a  Desci  ip. 
Hon  of  the  Country,  the  Commodities,  the  People,  Government, 
11,1,1  Religion,  etc.  (Oxford,  1612);  A  Description  of  New 
/.'hi/'  unit,  nr  tin'  Obst  rvations  and  Discoveru  <  of  Captain  John 
Smith  [Admiral  of  that  Country)  in  tin-  North  of  America 
in  tin-  year  of  our  Lord  I614,etc.  (London,  1616 ;  reprinted 
in  the  Collections  (.'id  Series,  vol.  vi.)  of  the  Mass.  Hist. 
S  10.,  and  in  Force's  Tracts,  New  England's  Trials,  etc. 
(1620  and  1622);  The  Generall  Historic  of  Virginia,  New 
England,  0,0/  the  Sunn, in-  Isles,  with  tin-  Names  of  /!/<■  Ad' 
rrHr,ir.  ,-v,  Planters,  ami  Governorsfrom  their  First  Beginning 
Attn.  1SS4  tn  this  Present,  etc.  ( 1626) — a  work  including  the 
substance  of  its  predecessors  :  two  treatises  on  seamanship 
(1626  and  1627);  The  True  Travels,  Adventures,  mi. 1  Ob- 
servations of  Captain  John  Smith  in  Europe,  Asia,  Africa, 
nnil  America  from  1593  to  hi  19.  etc.  (1630) :  and  Adv.  rtim  - 
ments  for  tin  Unexperienced  Planters  of  New  England,  etc. 
(1631  :  reprinted  at  Boston.  1865) ;  and  was  engaged  at  the 
time  of  his  death  upon  a  History  of  tin  Sea,  no  port  of  which 
lias  been  preserved.  The  Generall  Historic  and  7Y!/r  Travt  Is 
were  republished  together  al  Richmond  (2  vols.,  1829).  A 
l.i  iii  ,•  of  John  Smith  tn  I. mil  Bacon,  written  in  1618  to  rec- 
ommend  to  the  chancellor's  attention  the  fisheries  of  New 
England,  was  first  printed  in  the  New  York  Historical 
Magazine  for  1861.  There  are  biographies  by  George  S. 
Hillard  (in  Spnrks's  Scries,  vol.  ii.l.  W.  (i.  Siinms  (  1846), 
and  George  C.  Hill  (1858).  Much  light  was  thrown  upon 
his  career  by  the  Hakluyt  Society'-  publication  of  Strachey's 
History  of  Travails  into  Virginia  Britannia  (1849)  from  the 
original  MS.,  ami  by  .Mr.  Charles  Deane's  notes  to  hi-  ,  li 
tion  of  Wirigfield's  Discourse  of  Virginia  (Boston.  L859), 
in  which  publications  the  falsity  of  the  Pocahontas  legend 
was  first  exposed.  In  Bryant  and  (Jay's  Popular  History 
0}  ih>  V.  S.  (vol.  i.,  1S7I1)  judicious  use  has  been  made  of 
the  materials  above  mentioned.  Porteu  G.  Bliss. 

Smith  (John),  known  as  "John  Smith  of  Cambridge." 
b.  at  lehureh,  near  Oundle,  Northamptonshire,  England. 
in  1618;  graduated  at  Emanuel  Col  leg,-,  Cambridge,  1640; 
became  fellow  of  Queen's  College  1644;  was  for  several 
tutor  and  mathematical  lecturer  there;  took  boh 
orders,  and  was  esteemed  " a  man  of  great  abilities,  vast 
ng.an  I  possessing  also  every  grace  and  virtue  which 
can  improve  and  adorn  human  nature."  According  to  AI- 
libone,  be  was  "the  most  eminent  divine  of  both  his 
name-."     D.  at  Cambridge  Aug.  7,  1652.     His  Select  Dis- 

were  1  dited   v.  ith  0    1/ ,v  by  Dr.  Symon  Patrick 

(London,  ho,  L660;  frequently  reprinted),  and  acquired 
-"  ,:  '■"'"■■  Other  Lives  were  subsequently  written  by 
John  King  (1820)  and  by  Lord  Hailes  (1821).  He  figures 
largely  in  Principal  Tulloeh's  Rational  Theology  in  Eng- 
in  the  seventeenth  century. 

Smith  (John*  Auodstine),  M.  D.,  b.  in  Westmoreland 
CO.,  Va.,    lug.  29,  1782;  graduated  at   William  and  Mary 
-"■    '  :l--    |s"":   studied   medicine;  settled  as  a  phy- 
sician a1  New  York  1809;  I ame  lecture]   on  anatomy  in 

the  ('..lie.',- of  Physicians  and  Surge -:  edited  the  Med- 

tl ;  wae  pri  -1  [<  m  of  William 
an  1  Marj  College  lsl  t-26,  when  be  resigned  and  resumed 
the  practice  of   his  profession  in  New  York;  was  presi- 


dent of  the  College  of  Physicians  and  Surgeons  1831-43, 
and  published  numerous  addresses,  essays,  and  lectures 
chiefly  on  medical  and  physical  science  and  moral  phi- 
losophy,     lb  in  New  York  Feb.  9,  1865. 

Smith  (John  Blair),  I).  D.,brotherof  Dr.  Samuel  Stan- 
hope Smith,  b.  at  Pequea,  Pa..  June  11?.  1756;  graduated  at 
Princeton  1773:  studied  theology  with  his  brother,  then 
president  of  Hampden-Sidney  College,  and  succeeded  him 
in  that  position  1770  ;  became  one  of  the  most  noted  preach- 
ers of  the  Valley  of  Virginia,  and  very  successful  as  a  re- 
vivalist;  was  pastor  of  the  Third  Presbyterian  church.  Phil- 
adelphia. 1791-95;  became  first  president  of  Union  Col- 
lege 1705  :  returned  to  his  pastoral  charge  in  Philadelphia 
May.  1799,  and  d.  there  of  an  epidemic  Aug.  22,  1799. 

Smith  (John-  Bi.akei.y),  b.  in  North  Carolina  June 
II.  Is20;  was  brought  up  a  Presbyterian,  but  became  a 
preacher  of  the  .Methodist  Episcopal  Church.  South  ;  joined 
in  1S47  the  Georgia  conference,  in  which  he  tilled  respon- 
sible positions,  and  subsequently,  after  its  division,  in  the 
South  Georgia  conference,  till  his  death,  in  Georgia,  Sept. 
30,  1872.  He  was  the  secretary  of  the  conference,  and  was 
a  most  laborious  and  successful  minister.  T.  0.  Summers. 
Smith  (John  Cotton),  LL.D.,  b.  at  Sharon,  Conn., 
Feb.  12.  1765;  graduated  at  Y'ale  College  1783;  was  ad- 
mitted to  the  Litchfield  bar  1786;  was  several  years  a 
member  of  the  legislature,  of  which  he  was  clerk  1799  ami 
Speaker  180(1;  member  of  Congress  1800-06;  became  a 
member  of  the  council  and  judge  of  the  State  supreme 
court  1809;  was  shortly  afterward  lieutenant-governor; 
was  governor  of  Connecticut  1813-18.  During  the  cele- 
brated Congressional  debates  of  1S01  concerning  the  Fed- 
eral judiciary  he  presided  as  chairman  of  the  committee 
of  the  whole:  was  a  man  of  extensive  literary  and  his- 
torical attainments,  a  distinguished  agriculturist  ami  phi- 
lanthropist, and  president  of  the  American  hoard  of  For- 
eign .Missions  and  of  the  American  Bible  Society,  and  con- 
tributor to  literary  and  scientific  periodicals.  D.  at  Sharon 
Dec.  7.  1845.  His  Correspondence  and  Miscellanii  9  was  pub- 
lished at  New  Y'ork  in  1847  by  Rev.  W.  W.  Andrews. 

Smith  (Jonx  E.),  b.  in  Pennsylvania;  on  the  outbreak 
of  the  civil  war  was  a  resident  of  Illinois,  and  served  on 
the  staff  of  Gov.  Yates;  appointed  colonel  of  the  45th  Il- 
linois Vols.  July  23,  1861,  he  was  engaged  in  the  capture 
of  Forts  Henry  and  Donelson,  the  battle  of  Shiloh,  and 
the  siege  of  Corinth  ;  in  Dec.,  1862,  was  commissioned  a 
brigadier-general  of  volunteers,  and  commanded  a  division 
of  the  16th  army  corps  in  the  Yazoo  expedition,  battles  of 
Port  Gibson.  Raymond,  Cham], ion  Hill,  and  Big  Black 
River;  transferred  to  the  17th  corps  in  June,  lie  com- 
manded the  1st  division  in  the  Vicksburg  campaign,  and 
with  the  lath  corps  was  engaged  in  the  battle  of  Missionary 
Ridge,  in  Sherman's  Atlanta  campaign  and  subsequent 
"  march  to  the  sea,"  and  the  invasion  of  the  Carolinas.  In 
Apr.,  1866,  he  was  mustered  out  of  the  volunteer  service, 
and  in  the  reorganization  of  the  regular  army  (July.  1866) 
was  appointed  colonel  of  the  27th  Infantry;  transferred  to 
tin-  15th  Infantry  Dee.  15, and  14th  Infantry  Dee.  20,  1870; 
brevetted  brigadier-general  for  Vicksburg  and  major-gen- 
eral for  capture  of  Savannah. 

Smith  (John  Gordon),  b.  at  Aberdeen.  Scotland,  about 
1788;  graduated  at  Marischal  College  in  his  native  city, 
and  studied  medicine  there  and  at  the  University  of  Falin- 
burgh  ;  served  in  the  Peninsular  war  as  surgeon  to  the  12th 
Lancers  :  was  subsequently  librarian  to  the  duke  of  Suther- 
land for  four  years,  and  was  appointed  professor  of  medical 
jurisprudence  in  1828  at  the  University  of  London.  He 
was  a  man  of  considerable  ability,  and  his  three  works  on 
medical  jurisprudence  are  still  considered  very  valuable : 
Principles  of  Forensic  Medicine  I  London,  1821;  several 
times  reprinted)',  An  Analysis  of  Medical  Evidence  (Lon- 
don, 1825i,  and  Hints  for  tin  Examination  of  Medical  Wit- 
nesses (London,  182(1).  He  also  wrote  Santarem,  or  Sketches 
■  ■1'  s, icit  tij  unil  Manners  in  On  Interim-  of  Portugal  (  London, 
1832).  and  contributed  to  the  Military  Register,  and  to  other 
medical  and  some  miscellaneous  periodicals.  In  the  latter 
part  of  his  life  be  was  much  embarrassed,  however,  by  un- 
fortunate pecuniary  circumstances,  and  he  d.  in  the  Fleet 
Prison,  London,  where  he  was  confined  for  debt,  Sept.  15, 
1S33.  Interesting  notices  of  him  will  be  found  in  the 
London  Hi  ntlenian's  M,n/n:.ine,  1833,  vol.  ii.,  pp.  278,  543. 
Smith  (John  Gregory),  b.  at  St.  Alban's,  Vt..  Juh-22. 
1818;  graduated  at  the  University  of  Vermont  1838,  and 
at  tin-  New  Haven  Law  School;  commenced  practice  1841 
along  with  his  father.  John  Smith  (  1789-1858),  who  was  a 
member  of  Congress  1830-41,  and  subsequently  chancellor 
of  Vermont;  aided  him  in  developing  important  railway 
projects:  succeeded  his  father  as  chancellor  1858;  satin 
both  houses  of  the  State  legislature;  was  Speaker  of  the 
lower  house  1862;  governor  of  Vermont  1863-65;  became 
president  of  tho  Northern  Pacific  Railway  1866. 
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Smith  (John  Hyatt),  D.  T)..  b.  at  Saratoga  Springs, 
N.  V.,  in  1823;  became  a  Baptist  minister  1848;  was  some 
years  pastor  of  the  Eleventh  l!;i] >ti>t  church,  Philadelphia, 
subsequently  of  Lee  avenue  church,  Brooklyn,  N.  V., 
where  he  became  widely  known  as  a  pulpit-orator  and  as 
a  leader  of  the  "open-communion"  movement. 

Smith  (John  Jay],  great-grandson  of  James  Logan,  b. 

in  Burlington  i N.  J..  June  Hi,  1798;  was  from  1829  to 

1851  librarian  of  the  Philadelphia  andLoganian  libraries; 
published  several  volumes  on  antiquarian  and  biographical 
topics;  edited  several  literary  periodicals,  and  superin- 
tended the  publication  of  above  100  volumes  by  other 
writers.  The  Lives  of  Franklin,  Rittenhouse,  Montgomery, 
Kenton,  and  <len.  Augustine  Washington  in  the  National 
Portrait  Qallery  wcro  from  his  pen. 

Smith  (John  Lawrence),  M.  D.,  M.  N.  A.  S.,  b.  near 
Charleston,  S.  •  '.,  Dec.  Hi.  1818;  graduated  at  the  Uni- 
versity of  Virginia,  and  at  the  medical  school  of  the  Uni- 
versity of  South  Carolina;  acted  as  civil  engineer  on  the 
Charleston  and  Cincinnati  1!.  R. :  pursued  his  professional 
education  for  three  years  in  France  and  Germany,  devoting 
himself  also  to  chemistry,  mineralogy,  and  general  science: 
returned  to  the  lT.  S.  1S4 1 ;  commenced  the  practice  of 
medicine  at  Charleston,  S.  C,  where  ho  delivered  lectures 
on  toxicology,  and  soon  devoted  himself  to  scientific  pur- 
suits: gave  attention  to  agricultural  chemistry,  and  made 
a  thorough  examination  of  the  marl-beds  near  Charleston  ; 
was  for  more  than  four  years  (1846-51)  mining  engineer  to 
the  Turkish  government;  aided  in  the  development  of  cot- 
ton growing  in  Asia  Minor,  where  he  made  extensive  min- 
eralogical  explorations,  and  published  a  report  On  the 
Thermal  Waters  of  Asia  Minor  (1649) ;  was  afterward  in- 
strumental in  the  discovery  of  deposits  of  emery  and  corun- 
dum in  the  IT.  S. ;  invented  in  1851  the  inverted  microscope  ; 
was  elected  in  that  year  professor  of  chemistry  in  the  Uni- 
versity of  Virginia;  subsequently  removed  to  Louisville, 
Ky.  :  became  a  professor  in  the  Medical  University  of  that 
citv  and  superintendent  of  its  gasworks:  was  Hi  S.  com- 
missioner to  the  Universal  Expositions  of  Paris  (1867)  and 
Vienna  (1872);  was  in  1872  president  of  the  American  As- 
sociation for  the  Advancement  of  Science:  is  a  member  of 
the  National  Academy  of  Science,  and  of  numerous  chemi- 
cal, biological,  mineralogies!,  scientific,  and  industrial  as- 
sociations; received  from  the  emperor  Napoleon  III.  the 
cross  of  the  Legion  of  Honor;  is  author  of  an  elaborate 
report  to  the  U.  S.  government  on  The  Progress  and  Con- 
dition  of  Several  Departments  of  Industrial  Chemistry  (1867), 
as  seen  at  the  Paris  Exposition,  and  has  printed  in  pamph- 
lets or  in  periodicals  more  than  50  scientific  papers,  most 
of  which  were  collected  into  a  volume  entitled  Mineralogy 
nu, I  Chemistry:  Original  Researches  (Louisville,  1873). 

Paul  F.  Eve. 

Smith  (John  Pye),  D.  D.,  LL.D.,  F.  R.  S„  b.  at  Shef- 
field, England,  May  25,  1774;  studied  at  the  Independent 
academy  at  Rotherham  ;  became  a  dissenting  (Independ- 
ent) minister,  and  in  1800  resident  classical  tutor  in  the 
theological  academy  at  Ilomerton  ;  exchanged  that  post  in 
1813  for  the  divinity  tutorship,  which  he  filled  until  1843: 
was  again  classical  tutor,  and  also  principal  from  the  latter 
date  until  1850,  when  New  College,  St.  John's  Wood,  was 
formed  by  the  junction  of  Ilomerton.  Highbury,  and  Cow- 
ard colleges,  and  Dr.  Smith  retired  to  private  life,  aided  by 
a  tost  imonia!  fund  of  £3000.  For  forty-three  years  he  was 
pastor  of  the  celebrated  "  Gravel  Pits  Chapel,"  Homerton  ; 
took  great  interest  in  science,  and  was  honored  by  mem- 
bership in  the  Royal  and  Geological  societies.  Ti.  at  Guild- 
ford, Surrey.Feb.  5.  1851.  Author  of  Tin  Scripture  Testi- 
mony to  tit,'  Messiah  (2  vols.,  1818-21),  The  Mosaic  Account 
,,/' tin:  Creation  ami  Deluge  illustrated  by  the  Discoveries  of 
Modern  Science  (1837).  Scripture  ,'„■/  Geology  (1839),  and 
other  works.  (See  Memoirs  »/'  tin'  Life  and  Writings  of 
John  Pye  Smith,  by  J.  Medway,  1853.) 

Smith  (John  Russell),  b.  at  Sevenoaks,  Kent,  Eng- 
land, in  1810  ;  became  a  bookseller  and  publisher  in  Lon- 
d and  distinguished  by  the  excellence  of  his  bibliograph- 
ical catalogues,  one  of  which  was  devoted  to  the  literature 
relating  to  the  county  of  Kent  (1837).  another  to  the  pro- 
vincial dialects  of  England  (1839),  and  a  third  to  English 
Writers  on  Angling  ana  Ichthyology  I  1856).  The  most  valu- 
able to  Americans  is  the  extensive  and  accurato  Biblio 
tl,.,„  Americana  (1849,  Is:,::,  and  1865;  Supplement,  1865). 
He  has  been  an  assiduous  collector  of  Shakspeariana,  and 
was  projector  and  co-editor  of  the  "  Library  of  Old  An 
thors."  ' 

Smith  (John  Speed),  b.  in  Jessamine  co.,  Ky..  July  31, 
1702;  served  under  Hen.  Harrison  at  lip] anoe;  was  his 

aide  at  the  battle  of  ,hc  Thame   1813  :    -at  several  years  in 

tin-  Kentucky  legislature,  of  which  he  was  Speaker  1827  ; 
was  member  of  Congress  1821-23;  V.  8.  dititriot  attorney 
for  Kentucky  under  Pres.  Jaokson,  and  tor  a  considerable 


period  State  superintendent  of  public  works.     1).  in  Mali- 
son co.,  Ky..  June  6,  135  I. 

Smith  (John  Willi  oi  i.  b.  in  London.  England,  in  1  -  09; 
educated  at  Trinity  College,  Dublin  :  commenced  legal  prac- 
tice as  a  Special  pleader   1831,  and  vva-    railed  to  the  bar  at 

the  Inner  Temple  1834.     D.  in  London  Deo.  17, 1845.    Au- 
thor of  a  Compendium  of  Mercantile  Laic  (ls;;i),  An  Ele- 
mentary View  of  thi   Proceedings  in  ,,„  Actional  Law  (18 
and  A  Selection  ■>''  Leading  Cases  in   Parlous  Branches  of 

tlic  Law  (2  vols.,  1837-40), which  were  received  witli  extra- 
ordinary favor,  especially  the  latter,  and  were  reprinted  in 
America.      Air.  Smith  wrote  other  legal   works,  and  ws 
poet  of  considerable  merit.    (See  Memoir,  by  Samuel  War- 
ren, in  Blackwood's  Magazine,  Feb.,  Is  17. 1 

Smith  (Jonathan  Hayaiiih,  b.  at  Philadelphia,  Pa.,  in 
1711:  graduated  at  Princeton  170":  became  a  successful 
merchant  at  Philadelphia;  commanded  a  company  of  mil- 
itia at  the  battle  of  Princeton  ;  was  a  memberof  the  Conti- 
nental Congress  1777-78;  served  many  years  as  a  judge  of 
common  pleas,  and  was  a  trustee  of  Princeton  College  and 
of  the  University  of  Pennsylvania.  D.  at  Philadelphia 
June  10.  is  12. 

Smith  (Joseph),  D.  D.,  b.  in  Westmoreland  co.,  Pa., 
July  15.  1700:  graduated  at  Jefferson  College  |sl5.  at 
Princeton  Theological  Seminary  1819;  preached  several 
years  in  Virginia;  was  principal  of  academies  at  Staunton, 
Va„  and  at  Frederick  City.  Md. ;  president  of  Franklin 
College,  0.,  and  of  a  college  at  Frederick  City:  became 
general  ageirt  for  the  Presbyterian  synods  of  Western  Penn- 
sylvania, Northern  Virginia,  and  Eastern  Ohio,  and  was 
pastor  at  Round  Hill  and  at  Green-lung,  Pa.,  where  he  d. 
Dee.  I,  1808.  Author  of  Old  Redetont  and  of  a  History  of 
Jefferson  t 'ollcyc. 

Smith  (Joseph),  b.  at  Sharon.  Vt..  Dec.  2:\,  1805;  re- 
moved while  a  child,  with  bis  parents,  to  Palmyra.  N.  Y., 
where  he  grew  up  almost  without  education,  leading  an 
idle  and  rather  disreputable  life,  and  about  1828  began  to 
put  forth  vague  claims  as  the  founder  of  a  new  religion,  or 
rather,  as  the  restorer  of  the  original  true  faith.  According 
to  his  own  account,  ho  began  to  have  visions  at  the  age  of 
fifteen,  and  on  Sept.  21,  1823,  the  angel  Moroni  appeared 
to  him,  announcing  that  God  had  a  work  for  him  to  per- 
form, and  that,  buried  in  the  earth  in  a  certain  spot  a  few 
miles  distant,  was  a  record  inscribed  upon  gold  plates,  giv- 
ing an  account  of  the  early  inhabitants  of  America  and  of 
their  fate;  and  with  this  record  would  he  found  a  kind  of 
spectacles  through  which  alone  the  writing  could  be  read. 
Three  years  after,  the  angel  placed  the  plates  in  his  hands, 
together  with  the  spectacles.  Smith  described  the  plates 
as  being  about  8  inches  long.  7  wide,  and  connected  by 
rings  so  as  to  form  a  volume  about  6  inches  thick.  The 
plates  were  inscribed  on  both  sides  with  hieroglyphic  cha- 
racters in  a  language  no  longer  extant,  but  which  bo  was 
able  to  decipher  and  understand  by  the  use  of  the  miracu- 
lous spectacles,  which  ho  called  the  "  Urim  and  Thummim." 
Smith  professes  to  have  dictated  in  English  the  contents 
of  these  plates  to  Oliver  Cowdcry,  who  acted  as  his  aman- 
uensis, the  plates  themselves  mysteriously  disappearing  as 
they  were  successively  transcribed.  What  purported  to  be 
a  copy  of  the  original  characters  on  one  of  these  plates  was 
submitted  to  Prof.  Charles  Anthon.  who  says,  "The  paper 
was  in  fact  a  singular  scroll.  It  consisted  of  all  kinds  of 
crooked  characters,  disposed  in  columns,  and  had  pi  idently 
been  prepared  by  some  person  who  had  before  him  at  the 
time  a  book  containing  various  alphabet*.  Greek  and  He- 
brew letters, crosses  and  flourishes,  Roman  letters,  inverted 
or  placed  sideways,  were  arranged  and  placed  in  perpen- 
dicular columns:  ami  the  whole  ended  in  a  rude  delinea- 
tion of  a  circle,  divided  into  various  compartments,  decked 
with  various  strange  mark-,  and  evidently  copied  after  the 
manner  of  the  Mexican  calendar,  given  by  Humboldt,  but 
copied  in  such  a  way  as  to  betray  the  source  whence  it  was 
derived."  The  manuscript  as  professed  to  be  transcribed 
by  Covvderv  from  Smith's  dictation  was  printed  at  Palmyra 
iii  1830  under  the  title.  The  Book  of  Mormon,  an  Account 
written  by  tin'  Band  of  Moroni  upon  Plates  taken  from  tin 
Plates  of  Nephi.  By  Joseph  Smith,  Jr..  Author  and  Pro- 
prietor/ and  to  it  was  prefixed  a  certificate  signed  by 
Covvderv  and  t  vv  0  others  to  the  effect  that,  they  had  seen 
and  handled  the  plates.  Subsequently,  all  three  of  the 
ivilno-scs  fell  out  with  Smith,  and  declared  the  whole  mat- 
In    In  l,c  a  hoaX.       There  can   I'c  DO  dOubt   that  the  //,;»/•  of 

Mormon  was  a  kind  of  historical  romance,  written  nearly 
twenty  years  before  by  Samuel  Spalding,  at  one  time  a 
clergyman,  and  that  he  intended  to  publish  it  as  such  un- 
der the  til  le  Tin  Manuscript  Found;  and  that  tbis  manuscript 
fell  into  the  hands  of  Sidney  Itigdon.  a  printer,  who  BUI 
tilinu-lv  copied  it,  returning  the  original  to  Spalding,  who 
died  soon  after,  but  the  manuscript  was  preserved  by  his 
widow.      Uigdon  in  the  mean  while  had  set  up  as  thefoun- 
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der  of  a  new  faith,  and  fell  in  with  Smith,  and  they  two 
concocted  the  plan  of  making  Spalding's  romance  a  kind 
of  Bible  of  their  sect,  or  at  least  hoping  to  make  money 
by  ita  publication.  The  funds  for  the  printing  were  ad- 
vanced by  Martin  Harris,  a  neighboring  tanner  of  some 
property  and  one  of  the  signers  of  the  attestation  ;  but  not 
:  able  to  get  back  what  he  had  spent,  he  disclosed  the 
hoax  as  to  the  plates,  of  which  he  was  probably  a  victim. 
The  Book  of  Mormon  consists  of  nearly  a  score  of  separate 
books,  the  first  professing  to  be  written  by  Nephi,  who 
lived  in  Jerusalem  about  600  b.  c,  and  finally,  upon  the 
Dispersion,  led  a  colony  to  America;  the  work  is  continued 
by  others  until  420  a.  n..  when  Moroni,  the  Last  survivor  of 
his  race,  sealed  up  the  plates  and  deposited  them  in  the 
place  pointed  ont  to  Smith.  The  entire  book  bears  to  Mor- 
al onism  about  the  same  relation  which  the  Pentateuch  and 
the  historical  books  of  the  Old  Testament  do  to  Christian- 
ity, i  For  the  development  of  Mormon  ism,  and  its  history, 
see  MoRHONS.]  Smith  and  Rigdon  soon  gained  a  small  body 
of  followers,  and  in  1831  went  to  Kirtland,  0.,  where  they 
built  a  temple,  set  up  a  fraudulent  bank,  and  were  driven 
away  by  the  citizens  in  1S38.  Smith  had  in  the  mean  time 
fixed  upon  a  place  in  Missouri  as  the  site  of  his  New  Jeru- 
s;il.  in.  and  here  his  adherents  had  begun  to  gather;  hut 
becoming  obnoxious  to  the  surrounding  inhabitants,  they 
abandoned  their  settlement,  and  took  refuge  in  Hancock 
co.,  Ill,  where  in  1S40  they  established  themselves  in  a  fine 
location  at  a  bend  of  the  Mississippi,  calling  their  new 
home  Nauvoo ;  the  town  increased  so  rapidly  that  in  six 
years  the  population  numbered  15,000.  Here  Smith  soon 
began  to  put  forth,  as  occasion  demanded,  a  succession  of 
new  revelations,  among  others  one  establishing  polygamy 
as  an  essential  feature  of  the  **  Church  of  the  Latter-Day 
Saints,"  and  combining  in  his  own  person  all  civil,  mili- 
tary, municipal,  and  sacerdotal  authority.  A  newspaper 
was  set  up  to  oppose  him,  which  was  demolished  by  Smith 
and  his  adherents  May  6,  1844.  Warrants  were  issued  for 
his  arrest  and  that  of  his  brother  Hvrum  and  some  others  ; 
they  refused  to  obey  the  writs  ;  the  State  militia  were  called 
out;  the  Mormons  armed  themselves,  and  a  conflict  was 
imminent.  The  governor  of  Illinois  at  length  induced  the 
Smiths  to  surrender  and  submit  to  trial,  guarantying  their 
personal  safety  in  the  interval.  They  were  committed  to 
jail  at  Carthage,  the  county-town,  and  a  guard  was  placed 
for  their  protection.  On  the  evening  of  May  27  a  mob  as- 
sembled, dispersed  the  guard,  and  began  firing  into  the 
door  and  window  of  the  jail.  Hvrum  Smith  was  shot  dead  ; 
Joseph  returned  the  fire  with  a  revolver  until  his  charges 
were  exhausted,  when  he  endeavored  to  make  his  escape 
by  the  window,  but  was  shot  in  the  attempt,  and  fell  dead 
to  the  ground.  A.  H.  Guernsey. 

Smith  (Joseph  Mather),  M.  D.,  b.  at  New  Rochelle, 
N.  V..  Mar.  1  t.  17*0:  settled  as  a  physician  in  New  York 
City  1811  ;  was  one  of  the  founders  of  the  Medico-Physio- 
logical Society;  visiting  physician  to  the  New  York  State 
prison  1820-24;  became  editor  of  the  New  York  Medical 
and  Physical  Journal  1828,  and  visiting  physician  to  the  New 
York  Hospital  1S29;  was  professor  of  the  theory  and  prac- 
tice of  physic  in  the  New  York  College  of  Physicians  and 
Surgeons  1826-55,  and  afterward  professor  of  materia  med- 
i ca  ;  was  president  of  the  American  Medical  Association 
1854,  and  published  several  valuable  professional  books, 
reports,  and  memoirs.     D.in  New  York  City  Apr.  22, 1866. 

Smith  (Joshua  Toulmin),  b.  at  Birmingham,  England, 
May  20.  1*16;  educated  in  the  public  schools  of  Birming- 
ham ;  published  when  nineteen  years  of  age  an  Introduction 
to  the  Latin  Language  (1835),  and  in  the  following  year  A 
Popular  View  of  the  Progress  of  Philosophy  among  the  An- 
(1836);  devoted  himself  to  the  Scandinavian  lan- 
guage- and  literature,  in  which  he  became  proficient;  rc- 
sided  in  the  0.  B.  is:;:_t2;  published  at  Boston  his  North- 
men in  Neva  England,  or  America  in  the  Tenth  Century  (1839), 
which  was  chiefly  a  translation  from  the  Antiquitates  Amer- 
ican* L837)j  devoted  himself,  on  his  return  to  England, 
to  the  study  of  constitutional  and  Old-Saxon  law:  was 
called  to  the  bar  1840;  wrote  several  able  legal  treatises, 
especially  The  Parish,  its  Obligations  and  Powers,  its  Offi- 
cer* and  their  Duties  \  1854  i  :  illustrated  in  several  publica- 
tions the  antiquities  of  Birmingham,  and  undertook  the 
preparation  for  the  Early  English  Text  Society  of  a  History 
of  English  Guilds,  a  work  of  immense  labor,  which,  as  well 
as  a  projected  History  of  Birmingham,  was  left  incomplete 
by  his  death  at  Lancing,  Sussex,  Apr.  23,  1869.  The  His- 
tory of  English  Guilds  appeared  in  1870. 

Smith  (Josiah  Torrbt),  b.  at  Williamstown,  Mass., 
in  181");  graduated  at  "Williams  College  1842;  studied  the- 
ology, and  was  pastor  of  several  churches.  Author  of  two 
controversial  works  on  the  subject  of  infant  baptism,  and 
of  God's  Testimony  in  relation  to  the  Use  of  Intoxicating 
Beverages. 


Smith  (Junius),  LL.D.,  b.  at  Plymouth,  Conn.,  Oct.  2, 
1780  ;  graduated  at  Yale  College  1802  ;  studied  law  under 
.lodge  Reeve  at  Litchfield,  Conn.;  was  a  member  of  the 
Connecticut  Society  of  Cincinnati  in  right  of  his  father, 
Uen.  David  Smith  of  the  Revolutionary  army;  practised 
law  at  New  Haven  ;  gained  an  important  claim  against  the 
British  government  1805  ;  engaged  in  commerce  with  Great 
Britain  ;  was  the  first  proposer  of  a  line  of  steamships 
across  the  Atlantic  1832  ;  founded  a  company  for  that  pur- 
pose 1836,  and  successfully  inaugurated  the  enterprise  by 
the  voyage  of  the  Sinus  in  the  spring  of  1838,  but  derived 
no  pecuniary  advantage  from  the  efforts  of  many  years; 
afterward  introduced  tea-planting  into  South  Carolina, 
where  he  purchased  an  extensive  estate;  was  there  as- 
saulted and  received  a  fracture  of  the  skull,  from  the  effects 
of  which  he  d.  at  Astoria,  N.  Y.,  Jan.  23,  1S53. 

Smith  (Lloyd  P.),  son  of  John  Jay  Smith,  b.  at  Phila- 
delphia, Pa.,  in  1S22  ;  educated  at  Haverford  College;  suc- 
ceeded his  father  in  1851  as  librarian  of  the  Philadelphia 
Library  ;  compiled  vol.  iii.  of  the  Catalogue  of  Books  belong- 
ing to  the  Library  Company  of  Philadelphia  ( 1*50) ;  was  one 
of  the  commission  sent  to  East  Tennessee  in  behalf  of  the  re- 
lief association  of  Philadelphia  1864  ;  published  a  Report 
of  that  visit ;  is  author  of  privately-printed  pamphlets  upon 
the  character  of  Napoleon  I.  and  upon  the  political  tend- 
ency of  the  Life  of  Csesar  by  Napoleon  III.,  and  was 
editor  of  Lippincott's  Magazine. 

Smith  (  Lyndon  Arnold).  M.  D.,  b.  at  Haverhill,  N.  H., 
Nov.  11,  1795;  graduated  at  Dartmouth  College  1817; 
studied  medicine  at  Dartmouth  and  Williams  medical 
schools,  graduating  in  1S23  at  the  latter  institution;  began 
practice  at  Williamstown  1823;  settled  at  Newark,  N.  J., 
1827;  was  prominently  identified  with  medical  progress 
as  an  officer  of  the  State  and  national  associations  ;  was  the 
chief  promoter  of  the  establishment  of  a  lunatic  asylum  in 
New  Jersey,  and  published  numerous  professional  memoirs 
in  the  medical  journals.     D.  at  Newark  Dec.  15,  1865. 

Smith  (Marcus),  son  of  Sol  F.  Smith,  b.  in  New  Or- 
leans, La.,  Jan.  7,  1829,  where  he  made  his  debut  as  Dig- 
gory  in  Family  Jars.  He  appeared  for  many  years  in  the 
leading  theatres  in  New  York,  where  he  was  an  established 
favorite,  as  well  as  throughout  the  U.  S.  and  wherever  he 
appeared  in  England.     D.  at  London  in  1S75. 

Smith  (Martin  Luther),  b.  in  New  York  in  1819; 
graduated  at  West  Point 1842;  became  lieutenant  of  topo- 
graphical engineers  1S43  ;  served  in  the  Mexican  war  :  be- 
came captain  1856;  resigned  Apr.  1,  1861;  entered  the 
Confederate  army  as  brigadier-general;  became  the  head 
of  the  engineer  corps ;  planned  and  constructed  the  de- 
fences of  Vicksburg,  where  he  was  taken  prisoner;  reached 
the  rank  of  major-general,  and  after  the  war  became  chief 
engineer  of  Selma  Rome  and  Datton  Railway.  D.  at 
Rome,  Ga.,  July  29,  1S66. 

Smith  (Matthew  Hale),  b.  in  Connecticut  about  1S10 ; 
was  successively  a  preacher  of  the  Universalist,  Presby- 
terian, Episcopalian,  and  Baptist  churches;  published 
books  giving  the  reasons  for  some  of  his  ecclesiastical 
changes  ;  studied  and  practised  law,  edited  newspapers, 
took  part  in  polities,  and  engaged  in  business,  but  re- 
turned to  theology,  and  was  for  many  years  well  known  by 
his  signature  "Burleigh"  as  correspondent  of  the  Boston 
Journal.  Of  late  years  he  resided  chiefly  in  New  York 
City  and  vicinity.     D.  Nov.  7,  1S79. 

Smith  (Melancthon).  b.  May  24.  1810,  in  New  York  ; 
entered  the  navy  as  a  midshipman  Mar.  1,  1S26 ;  became  a 
lieutenant  in  1837,  a  commander  in  1855,  a  captain  in  1 862, 
a  commodore  in  1S66,  a  rear-admiral  in  1870;  retired  in 
1871.  Served  with  great  distinction  during  the  civil  war 
at  the  battle  of  New  Orleans,  the  passage  of  Fort  Hudson, 
in  the  sounds  of  North  Carolina,  and  in  both  the  Fort 
Fisher  fights,  and  highly  commended  for  "  ability,  skill, 
and  daring"  by  Rear-Admirals  Farragut  and  Porter. 
From  1S66  to  18*70  filled  the  office  of  chief  of  the  bureau 
of  equipment  and  recruiting.  Foxhall  A.  Parki:r. 

Smith  (Miles),  D.  D.,  b.  at  Hereford,  England,  about 
1550;  educated  at  Corpus  Christi  and  Brasenose  colleges, 
Oxford  ;  took  orders  in  the  Church  of  England  ;  became 
deeply  versed  in  patristic  literature  and  in  the  Oriental 
languages;  was  made  bishop  of  Gloucester  1612;  was  one 
of  the  principal  translators  of  King  James's  version  of  the 
Bible,  for  which  he  wrote  the  Preface,  and  edited  Bishop 
Babington's  collected  Works.  D.  Nov.,  1624.  A  posthu- 
mous volume  of  his  Sermons  was  printed  in  1632. 

Smith  (Morran  L.),  b.  in  Oswego  co.,  N.  Y.,  in  1818; 
enlisted  in  youth  as  a  private  soldier  in  the  U.  S.  army; 
was  promoted  to  sergeant  for  bravery  in  the  Mexican  war, 
after  which  he  engaged  in  business  for  some  years  in  New 
York  City  and  in  the  Western  .States,  and  at  the  beginning 
of  the  civil  war  raised  and  commanded  a  regiment  composed 
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of  men  from  Illinois  and  Missouri,  who  were  pledged  never 
to  retreat  from  the  field  ;  was  distinguished  at  Fort  Donel- 
son,  at  which  lime  ho  was  made  a  brigadier-general;  took 
part  in  the  Shiloh,  Vicksburg.  and  Chattanooga  campaigns  ; 
took  part  in  Sherman's  "march  to  the  sea"  as  major-gen- 
eral in  command  of  a  division;  became  post  commander  at 
Vioksburg;  served  some  years  after  the  war  as  consul  at 
Honolulu,  and  subsequently  became  a  claim-agent  at  Wash- 
ington.    D.  suddenly  at  Jersey  City,  N.  J.,  Dec.  29,  1874. 

Smith  (Nathan),  M.  D.,  b.  at  Rehoboth,  Mass.,  Sept. 
30,  1762;  settled  in  childhood  in  Vermont;  received  a  lim- 
ited education  ;  served  in  the  Vermont  militia  toward  the 
close  of  the  war  of  the  Revolution;  studied  medicine  at 
Harvard  Medical  School;  practised  at  Cornish,  Vt. ;  be- 
came first  professor  of  the  medical  school  established  at 
Dartmouth  College  1798;  visited  Europe,  attending  lec- 
tures in  England  and  Scotland  ;  was  the  sole  creator  of  the 
medical  department  at  Dartmouth  ;  delivered  lectures  also 
at  the  University  of  Vermont  and  at  Bowdoin  College,  and 
became  professor  in  the  now  medical  school  of  Yale  Col- 
lege 1813,  retaining,  however,  his  connection  with  Dart- 
mouth. I),  at  New  Haven,  Conn.,  Jan.  26,  1829.  Author 
of  an  Essay  on  Typhus  fever  ( 1  S2i)  and  of  posthumous 
Medical  and  Surgical  Memoirs  (18111). 

Smith  (Nathan), b.  at Roxbury,  Conn.,  in  1770;  studied 
law  under  Judge  Reeve  at  Litchfield,  and  practised  at  New 
Haven  ;  was  for  many  years  State  prosecuting  attorney  of 
New  Haven  Co.,  and  U.  S.  district  attorney  for  Connecticut; 
was  one  of  the  framers  of  the  State  constitution  ;  was  often 
elected  to  the  legislature;  was  a  delegate  to  the  Hartford 
Convention  1814,  and  U.  S.  Senator  1832-35.  D.  at  Wash- 
ington. I).  C,  Dec.  6,  1835. 

Smith  (Nathaniel),  brother  of  Nathan  Smith,  b.  at 
Woodbury,  Conn.,  Jan.  6,  1702;  received  a  limited  educa- 
tion; studied  law  at  Litchfield  under  Judge  Reeve;  com- 
menced practice  at  the  bar  in  his  native  town  1789  ;  served 
often  in  the  legislature;  was  a  member  of  Congress  1795- 
99;  Stato  senator  1799-1804,  and  judge  of  the  State  su- 
perior court  1806-19.     D.  at  Woodbury  Mar.  9,  1822. 

Smith  (Nathan  Ryno),  M.  D.,  LL.D.,  b.  at  Cornish, 
N.  H.,  May  21.  1797;  graduated  at  Yale  College  1817;  took 
the  degree  of  M.  D.  at  New  Haven  1823,  and  was  elected 
professor  of  anatomy  and  surgery  in  the  University  of  Ver- 
mont at  Burlington  1825  ;  on  the  organization  of  the  Jeffer- 
son Medical  College  in  Philadelphia,  became  the  professor 
of  anatomy,  but  in  1S27  accepted  the  chair  of  surgery  in 
the  University  of  Maryland;  invented  a  sure  method  of 
lithotomy,  an  excellent  suspensory  apparatus  for  fractured 
inferior  extremities,  and  wrote  Surgical  Anatomy  of  the 
Arteries  (1832)  and  other  medical  works;  in  1838  became 
professor  of  practical  medicine  in  the  Transylvania  Uni- 
versity, Lexington,  Ky. ;  in  1840  returned  to  the  University 
of  Maryland;  in  1S67  visited  Europe.  D.  at  Baltimore, 
Md.,  July  3,  1877.  Pail  F.  Eve. 

Smith  (Oliver  Hampton),  b.  at  Trenton,  N.  J.,  Oct.  23, 
1794;  emigrated  to  Indiana  1817;  studied  and  practised 
law;  became  district  attorney  1824,  member  of  Congress 
1827-211,  and  C.  S.  Senator  1837-43.  D.  at  Indianapolis 
Mar.  19,  1 859.  Author  of  Recollections  of  Congressional 
Life  and  of  Early  Indiana  Trials,  Sketches,  and  Reminis- 
cences (Philadelphia,  1858). 

Smith  (Persifer  Frazer).  b.  at  Philadelphia,  Pa., 
Nov., 1798;  graduated  at  Princeton  1815 ;  studied  law;  set- 
tled at  New  Orleans;  became  adjutant-general  of  Louisiana  : 
was  colonel  of  Louisiana  volunteers  under  (Jen.  Gaines  in 
tho  campaigns  of  1836  and  1838  in  Florida:  commanded 
the  brigade  of  Louisiana  volunteers  under  Gen.  Taylor  on 
the  Rio  Grande  May,  1840;  was  appointed  colonel  of  the 
mounted  rilles  May  27,  1816;  was  brevettcd  brigadier-gen- 
eral for  services  at  Monterey  and  major-general  for  gal- 
lantry at  Contreraa  and  Churubusco,  where  he  bore  the 
brunt  of  the  battle;  was  distinguished  in  the  engagement 
at  the  Belen  gate  of  the  City  of  Mexico  ;  was  a  commis- 
sioner to  treat  for  an  armistice  Aug.  22 ;  appointed  civil 
and  military  governor  of  the  City  of  Mexico  Oct.,  18  17.  and 
of  Vera  Cruz  May,  1818;  subsequently  commanded  the  de- 
partments id'  California  and  Texas;  was  appointed  briga- 
dier-general U.  S.  A.  Dec.  30,  1856,  and  was  appointed  to 
command  the  contemplated  expedition  to  Utah  a  few  days 
before    his   death,   at    Fort   Leavenworth,   Kan.,  May  17, 

lS.'.S. 

Smith  (Richard),  b.  in  county  Wexford,  Ireland,  Jan. 
30.  1823  :  came  to  the  U.S.  18  II,  and  settled  in  Cincinnati. 
After  working  at  the  carpenter's  trade  for  nearly  three 
years,  ho  obtained  a  position  as  reporter  on  the  Daily 
Chronicle,-  was  appointed  superintendent  of  the  Cincin- 
nati chamber  of  commerce  18  19.  and  became  in  the  same 
year  editor  and  proprietor  of  the  /'rice  t'lirrrut.  In  Is;,  t 
he  bought  an  interest  in  the  t'iueinnati  Gazette,  of  which  a 


few  years  later  he  became  managing  editor — a  position  he 
still  holds  (1876).  J.  B.  Bishop. 

Smith  (Richard  Penn),  son  of  William  Moore  Smith, 
b.  at  Philadelphia,  Pa.,  Mar.,  1799;  was  admitted  to  the  bar 
1821;  wrote  lor  the  Union  newspaper;  was  the  suooessor 
of  Duane  as  editor  of  the  Aurora   1822-27:  wrote  many 

poetical  piecet  for  | dicals;  published  several  successful 

plays,  inoludingOatu*  Jfari'tM,  a  tragedy  written  for  Edwin 
Forrest:  was  author  of  a  Life  of  David  Crockett  (1836), 
and  the  novels  The  Forsaken  <ls::i)  and  The  Actress  of 
Padua.  H.  near  Philadelphia  Aug.  12,  1854.  His  Mis- 
cellaneous Works  (1856)  were  edited  by  his  son,  11.  W. 
Smith,  with  a  biographical  sketch  by  Morton  MoMiohaol. 
Smith  (Richard  Sohers),  b.  at  Philadelphia  Oct,  30, 
1813;  was  graduated  from  the  I1.  S.  Military  Academy 
.Inly  I,  ls;il.  when  assigned  to  the  2d  Infantry  as  brevet 
second  lieutenant,  but  served  on  topographical  duty  until 
1836,  when  he  resigned  to  follow  the  profession  of  civil 
engineering.  In  1840  he  was  reappointed  in  the  army 
with  rank  of  second  lieutenant  of  infantry,  first  lieutenant 
1846;  transferred  to  the  4th  Artillery  1848.  For  fifteen 
years  (1810-55)  he  was  assistant  professor  of  drawing  at 
the  Military  Academy,  when  he  again  resigned  (.Ian.  13, 
1S56)  from  the  army,  this  time  to  accept  the  chair  of  math- 
ematics and  drawing  in  the  Brooklyn  Polytechnic  In-ti- 
tute,  which  position  he  retained  until  1859.  From  1859  to 
1S61  he  was  a  director  of  the  Cooper  Union  ;  on  the  14th 
of  May  of  the  latter  year  he  re-entered  tho  army  with 
rank  of  major,  and  was  assigned  to  the  12th  Infantry,  lie 
served  on  mustering  and  disbursing  duty  until  the  latter 
part  of  1862,  when  ho  rejoined  his  regiment,  and  was  en- 
gaged in  tho  battle  of  Chancellorsville,  May  2-1.  1863. 
Soon  after  this  (May  30)  he  relinquished  his  commission  to 
accept  the  presidency  of  Girard  College,  Philadelphia,  which 
high  position  he  continued  to  hold  until  1868,  and  from 
1S08  to  1870  was  professor  of  civil  engineering  in  the 
Polytechnic  College  of  the  State  of  Pennsylvania:  since 
the  latter  date  he  has  been  at  the  head  of  the  department 
of  drawing  at  the  U.  S.  Naval  Academy  at  Annapolis.  In 
1857,  Columbia  College  conferred  the  degree  of  A.  M.  upon 
him.  Author  of  A  Manual  of  Topographical  Drawing 
and  Manual  of  Linear  Perspective.     D.  Jan.  24,  1877. 

Smith  (Robert).  D.  D.,  F.  R.  S.,b.  in  England  in  1B89; 
displayed  from  childhood  great  fondness  for  mathematics 
and  the  physical  sciences;  took  orders  in  the  Church  of 
England  ;  became  mathematical  preceptor  to  the  duke  of 
Cumberland  and  instructed  the  king  in  mechanics ;  suc- 
ceeded his  cousin  and  friend,  the  celebrated  linger  Cotes, 
as  professor  of  astronomy  at  Cambridge  1716  ;  edited  Cotes's 
Harmonia  Mensurarum  and  other  writings  1722,  and  his 
I., .hires  on  Hydrostatics  and  Pneumatics  (1737),  both  en- 
riched with  commentaries;  published  his  chief  work,  .1 
Complete  System  of  Optics  (2  vols.,  1738).  and  his  Harmonics, 
or  the  Philosophy  of  Musical  Sounds  ( 1749).  and  succeeded 
Bentley  as  master  of  Trinity  College  1742.  D.  at  Cam- 
bridge" Aug.,  1768.  By  his  will  he  left  £2000  to  Trinity 
College  anil  £2500  to  the  university  for  the  support  of  the 
astronomical  professorship  and  the  maintenance  of  two 
annual  prizes  for  proficiency  in  mathematics  and  natural 
philosophy. 

Smith  (ROBERT),  D.  D.,  b.  at  Londonderry,  Ireland, 
in  1723;  came  to  Pennsylvania  with  his  parents  in  child- 
hood, settling  at  the  head-waters  of  Brandywinc  Creek, 
Chester  co. ;  was  educated  at  a  school  taught  by  Rev.  Samuel 
Blair,  whose  sister  he  married:  was  settled  in  1751  as  pas- 
tor of  a  Presbyterian  church  at  Pequca.  Lancaster  co.,  Pa., 
where  he  established  a  classical  school  and  theological  semi- 
nary, in  which  he  trained  bis  sons.  Rev.  Drs.  Samuel  Stan- 
hope and  John  Blair.  I),  at  Rockville,  Pa.,  Apr.  15, 
1793. 

Smith  (Robert),  D.  D.,  b.  in  the  county  of  Norfolk, 
England,  in  1732;  educated  at  the  University  of  Cam- 
bridge, where  he  became  a  fellow:  took  orders  in  tho 
Church  of  England  1756:  became  rector  of  St.  Philip's, 
Charleston,  S.  C,  1759:  served  as  a  volunteer  in  the  war 
of  the  Revolution  ;  preached  for  a  time  in  Queen  Anne  co., 
Md. ;  presided  over  Charleston  College  1786-98,  and  was 
consecrated  at  Philadelphia  as  the  first  Protestant  Episco- 
pal bishop  of  South  Carolina  Sept.  13, 1795.  D.  at  Charles- 
ton Oct.  28,  1801. 

Smith  (Robert),  brother  of  Gen.  Samuel,  b.  at  Carlisle, 
Pa.,  Nov.,  1757;  sorved  as  a  volunteer  at  Brandy  wine; 
graduated  lit  Princeton  1781  ;  studied  law,  which  be  prac- 
tised with  distinction  at  Baltimore;  was  for  sonic  year-  a 
member  of  the  Maryland  legislature;  was  secretary  of  the 
navy  in  the  cabinet  of  Pros.  Jefferson  1802-05,  attorney 
general  Mar. -Dec,  1805,  and  secretary  of  state  under  Pros. 
Madison  1809-11;  was  for  some  years  president  of  the 
American  Bible  Society  and  of  the  Maryland  Agricultural 
Society,  and  provost  of  the  University  of  .Maryland.     D. 
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at  Baltimore  Nov.  26,  1812.     Author  of  an  Address  to  the 
People  oftht    U.  S.  (1811). 

S m  i  I  h  (Robert  Angus),  Pb.  D.,  P.  It.  S.,  b.  near  Glas- 
gow, Scotland,  Feb.  15,  ISI7;  educated  at  the  University 
of  Glasgow;  studied  chemistry   under   Licbig  at  Giessen 
a  professional  chemist:  labored  with  zeal 
anil  sueoess  to  improve  the  sanitary  condition  of  towns  and 
mines,  especially  in  Lancashire;  made  valuable  Reports  to 
the  board  of  health  and  to  the  British  Association  on  the  air 
and  water  of  towns  1 1848),  a  subject  to  which  he  returned 
in  the  columns  of  the  Chemical  News  1858,  where  lie  de- 
monstrated the  considerable  difference  between  city  and 
country  air;  wa-  employed  by  the  royal  mines  commission 
to  analyze  the  air  of  many  mines,  and  prepared  an  elab- 
■  ■! :  published  an  Inquiry  into  the  Action  of  Car- 
bonic Acid  on  the  Circulation  of  the  Blood  :  was  appointed 
inspector-general  of  alkali-works  180:1;   made  important 
researches  on  the  comparative  advantages  of  disinfectants, 
resulting  in  favor  of  tin- use  of  carbolic  or  phenie  acid; 
published  a  Memoir  of  Dr.  John  Dalton,  and  History  of  the 
Atomic  Theory  op  to  hit  Time  (1857),  a  volume  on  Disin- 
fectants and  Disinfection  (1869),  and  Air  and  Rain,  the 
beginnings  of  Chemical  Climatology  (1872).     His  Latesl  re- 
searches  have  been  devoted  to  a  search  for  solid  bodies  in 
the  air.     He  is  the  author  of  the  memoirs  on  the  arts  in 
Ure  and  Hunt's  New  Dictionary  of  Arts  and  Manufactures. 
Smith  (Robert  Payne),  D.  D..  b.  in  Gloucestershire, 
England.  Nov.,  ISIS;  graduated  with  high  honor  at  Pem- 
broke College,  Oxford,  1841  :  obtained  there  a  Sanskrit  and 
two  Hebrew  university  scholarships ;  took  orders  in  the 
Church  of  England  ;  became  under-librarian  of  the  Bodleian  ; 
published  (in  Latin)  a  Catalogue  of  the  Syriac  MSS.  in  that 
library;  edited  and   translated  from  the  Syriac  the  Com- 
mentary id'  Cyril  of  Alexandria  on  Luke (1858) ;  translated 
from  the  same  language  the  Ecclesiastical  History  of  John 
of  Ephesus  (1860);    commenced  for  the  delegates   of  the 
Clarendon  Tress  a  Syriac  Lexicon,  based  on  that  of  Castell 
(parts  i.  and  ii..  1868-70);   is  author  of  The  Authenticity 
and  Messianic  Interpretation  of  the  Prophecies  of  Isaiah  vin- 
dicated in  a  Course  of  Sermons  preached  tie/',, re  tlu    Uni- 
versity of  Oxford  i  1862),  Prophecy  a  Preparation  for  Christ 
I  !65),  being  the  Bampton  lectures  for  that  year,  and  the 
Commentary  on  Jeremiah  I  1875)  in  the  scries  known  as  the 
Speaker's  Commentary.     Dr.  Smith  became  regius  professor 
of  divinity   in  the  University  of  Oxford  Aug.,  1865,  and 
dcui  of  Canterbury  Jan..  1871,  in  succession  to  Dr.  Henry 
Alford.     He  visited  the  V.  S.  as  a  delegate  to  the  General 
Conference  of  the  Evangelical  Alliance  in  Oct.,  1S73.     He 
is  a  member  of  the  old  Testament  revision  company. 
Smith  (Robert  Vernon).     See  Lyvedes,  Baron. 
Smith  (Samuel),  b.  at  Burlington,  N.  J.,  in  1720  ;  was 
a  member  of  the  colonial  assembly,  treasurer  of  West  Jer- 
sey, and  author  of  a  History  nf  .Vein  Jersey  from  its  Settle- 
ment to  1721  (1755).     D.  at  Burlington  in  1776. 

Smith  (Samuel),  b.  at  Carlisle,  Pa.,  July  27,  1752;  re- 
moved in  childhood  to  Baltimore;  was  some  years  in  his 
father's  counting-house;  made  a  commercial  voyage  to 
Europe;  became  a  captain  in  Smallwood's  Maryland 
regiment  Jan..  1776:  participated  in  the  battles  of  Long 
Island,  Harlem,  and  White  Plains,  and  in  the  retreat 
through  New  Jersey;  became  major  in  Gist's  battalion 
Dec.  10,  1776,  and  lieutenant. colonel  1777:  was  at  the  at- 
tack on  Staten  Island  ami  at  the  battle  of  Brandvwinc; 
was  placed  by  Washington  in  command  of  Fort  Mifflin, 
which  he  gallantly  defended  from  Sept.  2fi  to  Nov.  11, 
when  he  was  severely  wounded  and  forced  to  remove  to 
the  Jersey  shore:  received  the  thanks  of  Congress  and  an 
elegant  sword;  was  at  Valley  Forge  and  at  the  battle  of 
Monmouth,  after  which  he  resigned  his  commission  in  the 
army,  but  continued  to  serve  as  colonel  of  militia  :  was 
a  member  of  the  Maryland  constitutional  convention 
177ii:  member  of  Congress  1793-1803  and  1816-22:  V.  S. 
Senator  1803-16;  and  again  1822-33,  serving  much  of  the 
time  as  chairman  of  the  finance  committee,  and  occasion- 
ally as  president  pro  tempore  of  the  Senate:  was  major- 
general  of  militia  at  the  defence  of  Baltimore  against"the 
British  181  I  ;  quelled  a  formidable  mob  in  1835,  and  was 
there  ipon  elected  mayor.  D.  at  Baltimore  Apr.  22,  1839. 
Smith  (Samuel  Emerson),  b.  at  Hollis,  N.  II.,  Mar. 
12.  1788;  graduated  at  Harvard  1-iis:  became  an  eminent 
lawyer:  settle!  at  Wiscasset  1812:  was  justice  or  chief- 
justice  of  common  pica-    for  sei I   terms,   governor  of 

.Maine   1831-34,  and  omissioner  to  revise  the  stitutcs 

1837.     D.  at  Wiscassel  Mar.  3,  I860. 

Smith  (Samuel  Francis),  I>.  D.,  b.  at  Boston,  Mass.. 
Oct.  21,  1808;  graduated  at  Harvard  1829;  studied  the- 
ology at  Andover  Seminary ;  became  a  Baptist  clergyman 

ls,;_>:  edited  the  Baptist  Missi try  Mag  ,n    Boston 

1S32-33;   was  a  prominent  contributor  to  Dr.  Lieber's  En- 


cyclopaedia Americana  ;  was  pastor  of  a  church  at  Wa- 
terville.  Me.,  and  professor  of  modern  languages  in  Wa- 
terville  College  1834—42;  pastor  at  Newton,  Mass.,  1842- 
54;  edited  the  Christian  Review  1842-49,  and  since  ls;,l 
has  been  editor  of  the  publications  of  the  Baptist  Mission- 
ary I  niou.  He  has  been  a  frequent  contributor  to  period- 
ical literature:  published  (with  Rev.  Baron  Stow)  The 
Psalmist  (1843);  edited  a  volume  of  Lyric  Gems  (1811): 
wrote  a  Life  of  Rev.  ./..«.;,/,  Grafton  (1845),  and  is  author 
of  many  well-known  sungs,  including  "My  Country, 'tis 
of  Thee,"  and  "The  Morning  Light  is  Breaking." 

Smith  (SAMUEL  Harrison),  son  of  Jonathan  Bayard 
Smith,  b.  at  Philadelphia,  Pa.,  in  177-':  graduated  at  the  Uni- 
versity of  Pennsylvania  1787;  edited  the  New  World  1796- 
1800,  and  on  the  removal  of  the  seat  of  government  founded 
at  Washington.  D.  C,  Oct.  31.  1S00,  the  well-known  news- 
paper The  National  Intelligencer,  which  he  edited  until 
1810,  and  became  commissioner  of  revenue  1813.  D.  at 
Washington.  D.  C  Nov.  1.  1845. 

Smith  (Samuel  Stanhope),  D.  P..  LL.D.,  son  of  Dr. 
Robert,  b.  at  Pequea,  Pa.,  Mar.  16,  1750;  graduated  at 
Princeton  1769;  was  educated  at.  and  became  a  teacher 
in.  his  father's  classical  academy,  pursuing  meanwhile  the 
study  of  theology ;  was  tutor  at  Princeton  1770-73;  was 
ordained  to  the  Presbyterian  ministry  1774;  labored  as  a 
missionary  in  Western  Virginia:  was  the  first  president 
|  of  Hampden-Sidney  College  1775-79;  became  professor  of 
moral  philosophy  at  Princeton  1779.  also  professor  of  the- 
ology 1783;  vice-president  of  the  college  1786,  and  presi- 
dent 1795;  was  a  member  of  the  committee  appointed  to 
draw  up  a  system  of  government  for  the  Presbyterian 
Church  1786;  was  an  eloquent  and  effective  pulpit-orator 
and  distinguished  for  courtly  manners:  published  An  Es- 
say on  the  Variety  of  Complexion  in  the  Human  Spi  > ;, , 
(1788),  a  volume  of  Sermons  (1798i,  Lectures  on  the  Evi- 
dences of  the  Christian  Religion  and  on  Moral  Philosophy 
(1S09),  and  a  System  of  Natural  ami  Revealed  Religion 
(181111;  completed  the  History  of  the  U.  S.,  begun  by  his 
brother-in-law,  Dr.  David  Ramsay,  and  published  a  num- 
ber of  separate  sermons  and  discourses.  He  married  a 
daughter  of  his  predecessor,  Dr.  Witherspoon,  and  re- 
signed the  presidency  on  account  of  ill-health  1812.  D.at 
Princeton  Aug.  21,  1819.  Two  volumes  of  his  Sermons 
were  published  posthumously  1821,  preceded  by  a  brief 
Memoir. 

Smith  (Seba).  b.  at  Buekfield,  Me.,  Sept.  14,  1792: 
graduated  at  Bowdoin  College  IMS-  became  a  journalist 
at  Portland;  married  Miss  Elizabeth  Oakes  Prince  1S23; 
won  a  wide  reputation  as  a  humorist  by  his  Letters  of 
Maj.a-  Jack  Downing  (  1 833 1 ;  lost  his  property  1S39 ;  settled 
in  New  York  1S42:  devoted  himself  successfully  to  litera- 
ture, as  did  also  his  wife  (see  Smith,  Elizabeth  Oakes 

PRINCE):    published   Dewdrops   of    the.    Nineteenth    Century 

(1846),  My  Thirt,/  Years  out  of  the  Senate  (1859),  Pow- 
hatan, a  Metrical  Romance  (1841),  New  Elements  of  Ge- 
ometry (1850),  and  Way  Doicn  East,  or  Portraitures  of 
Yankee  Life  (1S55),  besides  a  vast  number  of  uncollected 
verse  and  prose  essays  which  appeared  in  various  period- 
icals.    D.  at  Patchogue,  L.  I.,  July  29,  1S6S. 

Smith  (Solomon  Franklin),  generally  known  as  Sol 
Smith,  b.  at  Norwich,  Chenango  co..  X.  Y..  Apr.  20,  1801; 
learned  the  printer's  trade;  edited  at  Cincinnati  the  Inde- 
pendent Press  1822-23,  and  at  Mobile  the  Mercantile  Ad- 
vertiser  1S37-38;  joined  a  company  of  strolling  players; 
became  a  leading  comic  actor  and  manager;  retained  for 
many  years  great  popularity  in  the  Western  and  Southern 
States  :  became  a  lawyer  at  St.  Louis,  Ma..  IS.;,;;,  and  sat 
in  the  legislature  of  ISfil  as  a  Unionist.  D.  at  St.  Louis 
Feb.  14,  1869.  Author  of  Theatrical  Apprenticeship  {1Mb), 
Theatrical  Journey -Work  (1S54),  and  an  Autobiography 
(1868). 

Smith  (Sydney),  b.  at  Woodford.  Essexshire,  June  3, 
1771  :  was  educated  at  Oxford,  where  in  1790  he  gained  a 
fellowship  of  £100  a  year:  resided  a  few  months  in  Nor- 
mandy, where  he  mastered  the  French  language,  and  in 
1791  became  curate  of  a  lonely  parish  on  Salisbury  Plain. 
In  179(1  he  went  to  Edinburgh  as  private  tutor  to  a  young 
gentleman  :  remained  there  five  year.-,  officiating  also  in  an 
Episcopal  chapel ;  became  intimate  with  Brougham,  Jef- 
frey, and  other  brilliant  young  men,  who  in  1802  started 
the  Edinburgh  Review,  Smith  acting  as  original  editor  and 
contributing  seven  articles  to  the  first  number.  Soon  after 
this,  he  went  to  London,  where  he  became  a  popular  preacher, 
and  in  1894-06  delivered  courses  of  lectures  on  moral  phi- 
losophy, contributing  also  to  the  Edinburgh  Review  until 
1827.  In  1S06  he  was  presented  with  the  living  of  Fos- 
ton-le-Clay.  in  York-hire,  worth  £500  a  year,  but  situated 
in  a  desolate  region,  "twelve  miles  from  a  lemon."  as  he 
phrased   it.     In   1809  he   went  to   Heslington,  near  York, 
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leaving  Foston  in  charge  of  a  curate,  hoping  to  exchange 
it  for  a  more  desirable  benefice.  Not  succeeding  in  this, 
he  returned  in  1S14,  built  a  comfortable  rectory,  in  which 
he  lived  until  1828,  when  the  chancellor,  Lord  Lyndhurst, 
appointe  I  him  canon  of  Bristol,  and  gave  him  the  rectory 
of  Combe-Florey.  In  1831  he  was  made  resident  canon 
of  St.  Paul's,  upon  which  he  took  up  his  abode  in  London, 
where  he  passed  the  remainder  of  his  life  in  the  discharge  of 
his  official  duties,  in  literary  labor,  and  in  the  pleasures  of 
society,  in  which  he  was  a  great  favorite  for  his  wit  and  rare 
oonversational  powers.  In  1S43  the  death  of  his  brother 
placed  him  in  possession  of  a  considerable  fortune,  a  portion 
of  which  lie  invested  in  the  public  stocks  of  Pennsylvania; 
the  State  failing  to  make  provision  for  payment  of  the  in- 
terest, he  sold  out  his  stock  for  a  little  more  than  half  its 
nominal  value,  and,  although  his  absolute  loss  is  said  not  to 
have  exceeded  £50,  he  was  greatly  vexed,  and  wrote  a  Peti- 
tion to  Congress  and  Letters  on  American  Debt*  (1844)  which 
were  full  of  humorous  invective.  Among  his  most  character- 
istic productions  are  his  Letters  on  the  Subject  of  the  Catho- 
lics, t"  my  brother  Abraham,  who  lives  in  the  <  'ountryt  by  Peter 
Plymley  (1807-08;  published  anonymously),  which  had  a 
large  share  in  bringingaboutRoman  Catholieemaneipation. 
Ho  published  at  various  times  several  volumes  of  sermons, 
many  occasional  discourses,  and  political  and  social  essays. 
Collections  of  his  writings,  more  or  less  complete,  have 
been  frequently  published,  both  before  and  after  his  death, 
the  latest,  not  including  his  sermons,  having  been  issued 
in  a  single  volume  in  1869.  His  early  lectures  on  moral 
philosophy  were  edited  by  Francis  Jeffrey,  and  published 
under  the  title  Elementary  Sketches  <>f  Moral  Philosophy 
(1849).  Several  volumes  of  selections  from  his  various 
works  have  appeared,  the  best  of  which  is  Wit  and  Wis- 
dom of  Rev,  Sydney  Smith}  accompanied  by  a  biographical 
sketch  and  notes,  by  Evert  A.  Duyckinck  (1856).  His 
memoirs  have  been  written  by  his  daughter,  the  wife  of 
Sir  Henry  Holland  (1S55).     D.  in  London  Feb.  22,  1S45. 

A.  H.  Gukunsky. 

Smith  (Sir  Tiiomas),  LL.D.,  b.  at  SafTron-Walden, 
Essex.  England,  Mar.  28,  1  r* It;  educated  at  Queen's  Col- 
lege. Cambridge,  where  he  became  fellow  1531,  became 
(ircck  lecturer  1533, and  public  orator  1536;  visited  France 
and  Italy  1539-42,  graduating  in  law  at  Padua;  became 
regius  professor  of  civil  law  at  Cambridge  1512;  aided  Sir 
John  Cheke  in  introducing  into  England  an  improved  Greek 
pronunciation  ;  took  holy  orders  ;  held  the  rectory  of  Lever- 
ington,  Cambridgeshire,  and  the  deanery  of  Carlisle;  was 
knighted  by  Edward  VI.;  made  secretary  of  state  1548, 
and  sent  as  ambassador  to  Charles  V.  at  Brussels  in  July 
of  the  same  year;  was  imprisoned  in  the  Tower  on  the  fall 
of  tho  Protector  Somerset;  went  as  ambassador  to  Henry 
11.  of  France  Apr.,  1551,  to  negotiate  a  marriage  between 
Edward  VI.  and  a  daughter  of  the  French  monarch:  lived 
in  retirement  during  tho  reign  of  Mary;  was  again  ain- 
bassador  to  France  1559,  1502,  1567,  and  1572;  became 
provost  of  Eton  1554,  privy  councillor  and  assistant  secre- 
tary of  state  1571,  chancellor  of  the  order  of  the  Garter 
1572,  and  succeeded  Burleigh  as  secretary  of  state  June, 
1572,  holding  that  office  until  his  death,  in  Essex  Aug.  12, 
1577.  He  was  highly  esteemed  for  learning  and  for  loyal 
public  service.  Author  of  a  treatise  on  Greek  pronuncia- 
tion, written  about  1535.  but  not  printed  until  1568,  nt  the 
same  time  with  a  dialogue  on  English  orthography,  and 
left  in  MS.  a  learned  work,  De  Rcpublica  Anglorum,  the 
Starter  of  Government  or  Policie  of  the  Realme  of  England 
|  London,  1583),  which  reached  a  12th  ed.  1681.  His  Life 
was  written  by  Strypo  (1698),  who  pronounces  him  "one 
of  the  best  scholars  of  his  age,  a  good  Physician  and 
Chymist,  an  excellent  Mathematician,  Astronomer,  and 
Arithmetician,  a  cunning  Politician, a  great  Historian, and 
a  OOmpleat  Orator." 

Smith  (THOKA8),  b.  at  Boston,  Mass.,  Mar.  Ill,  1702; 
graduated  at  Harvard  1720;  studied  divinity  ;  went  to  Fal- 
mouth (now  Portland),  Me.,  as  chaplain  1725;  remained 
there  as  first  minister,  and  received  a  colleague,  Samuel 
hemic,  17CI.  I),  at  Portland  May  23, 1795.  His  Journals, 
together  with  those  of  his  colleague  Deane,  were  edited  ( 1849) 
with  biographical  notice-  and  a  summary  history  of  Port- 
land, by  Hon.  William  Willis,  forming  valuable  historical 
material. 

Smith  (Thomas  Matiikk),  D.  D.,  b.  at  Stamford,  Conn., 
in  L797;  graduated  at  Sale  College  1816,  and  atAndover 
Seminary  1820;  married  a  daughter  of  Rev.  Dr.  Woodsj 
became  pastor  of  a  Congregational  oburoh  at  Portland,  Me., 
1822;  was  subsequently  settled  over  churches  at  Pall  River, 
Mass.,  Catakill,  N.  Y.,  and  New  Bedford, Mass.;  transferred 
his  allegiance  to  the  Protestant  Kpisoopal  Church  while  at 
tlie  latier  place,  receiving  ordination  from  the  hand.-  of 
Bishops  B.  B.  Smith  ami  Bastburn  1845;  was  professor 
of  systematic  di\  initv  in  the  theologioal  Bohool  at  Uambier, 
Vol.  IV.— 22 


((.,  1845-63,  and  president  of  Kenyon  College  at  the  same 
place  1859-63.     D.  at  Portland,  Me.,  Sept.  6,  1864. 

Smith  (Thomas  Southwood),  M.  D.,  b.  at  Martock, 
Somersetshire,  England,  Her.  21,  1788;  graduated  in  medi- 
cine at  Edinburgh  L8I65  settled  at  London  1820;  became 
physician  to  the  London  lever  Hospital;  was  one  of  the 
founders  of  the  IP-  stminsU  r  /.'<  vu  w  ;  wae  an  intimate  friend 
of  Jeremy  Bentham,  who  left  him  his  body  for  dissection; 
wrote  most  of  the  articles  on  anatomy,  medicine,  and  physi- 
ology in  the  Penny  Cyclopssdia  :  Berved  on  a  government 
commission  to  inquire  into  the  condition  of  factory  chil- 
dren 1832;  presented  to  the  poor-law  commission  in  L83S 
a  report  on  the  Physical  ' '""--  j  of  Si*  kn*   1  and  Mortality 

which   are  capable  of   Removal   by   Sanitary    Regulati 

whii-h  led  to  the  appointment  of  the  sanitary  committee  of 
the  House  of  Commons  1840,  and  of  the  "  health  of  towns 
commission  "  1840  ;  made  in  L847  a  report  on  the  measures 
required  for  the  health  of  London,  which  procured  the  es- 
tablishment in  the  following  yearof  the  metropolitan  hoard 
of  health,  and  received  in  his  later  years  a  pension  of  £300 
a  year.  D.  at  Florence,  Italy,  Dec.  10,  1861.  Author  of 
Illustration  8  of  the  Divine  Government  (Glasgow,  1816),  The 

I'sr  of  the   Dead  to  (he  Living,  A    Treafinr  nil  i'<-nr  (1830), .4 

Lecture  delivered  over  the  Remains  of  Jeremy  Bentham  (1832), 
Animal  Physiology^  and  The  Philosophy  of  Health  (2  vols., 
|s;;,"i  :;7).  I > r.  Southwood  Smith  is  deservedly  considered 
the  founder  of  modern  sanitary  science. 

Smith  (Truman),  b.  at  Roxbury,  Conn.,  Nov.  27.  1791  : 
graduated  at  Yale  College  1815;  was  admitted  to  the  bar 
1818;  sat  in  the  State  legislature  1831-32  and  L834;  was 
member  of  Congress  1839^13  and  1845-49;  had  a  decisive 
influence  in  procuring  the  nomination  of  Gen.  Taylor  for 
the  Presidency;  was  U.  S.  Senator  1849-54  ;  settled  in  New 
York  City  in  the  practice  of  his  profession  soon  afterward  ; 
was  appointed  by  Pres.  Lincoln  judge  of  the  court  of  arbi- 
tration established  by  the  treaty  of  L862  with  Great  Britain, 
and  was  subsequently  a  judge  of  the  court  of  claims  arising 
from  the  rebellion.  Author  of  An  Examination  of  the 
Question  of  Anssthesia  (1859;  2d  ed.  1867),  in  which  he 
supports  the  claims  of  Dr.  Horace  Wells. 

Smith  (William),  D.  D.,  b.  at  Aberdeen,  Scotland,  in 
172ri:  graduated  at  the  University  of  Aberdeen  1747;  came 
to  America  1750;  was  tutor  in  the  family  of  Gov.  Martin 
of  New  York  ;  accepted  the  charge  of  a  college  at  Philadel- 
phia 1751-52;  went  back  to  England  to  be  ordained  in  the 
Church  of  England  1753;  was  inaugurated  (May,  175  1) 
first  provost  of  the  institution  now  known  as  the  University 
of  Pennsylvania;  was  skilled  in  writing  verse, an  able  and 
patriotic  educator  and  preacher;  pronounced  orations,  at 
the  requestof  Congress,  on  the  deaths  of  Gen.  Montgomery 
and  of  Dr.  Franklin,  and  many  others  on  public  occasions, 
which  were  separatelv  published.  D.  near  Philadelphia 
May  14,  1803.  His  Works  were  edited  by  Bishop  White 
(8  Vols.,  1803).  A  Life  is  in  preparation  by  his  great- 
grandson,  Horace  Wemyss  Smith. 

Smith  (William),  b.  in  New  York  City  June  25.  1728; 
graduated  at  Yale  College  1715;  studied  law  ;  became  an 
eminent  member  of  the  New  York  bar;  was  appointed  a 
judge  of  the  supreme  court  1703,  and  a  member  of  the  coun- 
cil about  1769;  was  a  loyalist  during  the  war  of  the  Revo- 
lution; went  to  England  178.'},  and  was  appointed  chief- 
Justice  of  Canada  Nov.,  1780.  1>.  in  Canada  Deo.  3,  1  <  93. 
Author  of  a  Jlistori/  of  the  Province  of  New  York  from  its 
First  Discovery  to  the  fear  J7J.J  I  London,  1757  :  new  eds. 
1776,  171)2.  1  s'l  I,  and  1829-30).— His  son  William,  b.  in 
New  York  June.  1770,  became  clerk  of  tho  Parliament  of 
Canada,  and  was  author  of  a  History  of  Canada  from  its 
First  Discovery  (Quebec,  2  vols.,  1815). 

Smith  (William),  LL.D.,  b.  in  North  Carolina  in  1702  ; 
educated  at  Mount  /don  College;  was  admitted  to  tho  bar 
;u  Charleston.  S.  C,  1702  ;  was  a  mem  her  of  CongreSE  1797 
-99,  IL  S.  Senator  I  s  l  ii-23  and  182G-31 ;  was  twice  presi- 
den!  pro  tern,  of  the  Senate:  was  a  distinguished  Bupporter 
of  the  doctrine  of  "State  rights;"  sat  at  various  times  in 
the  legislature,  and  aoted  as  a  judge  of  the  State  supreme 
court :  declined  a  nomination  to  the  U.  S.  Supreme  bench  ; 
received  in  L831  the  nomination  of  his  own  State  for  the 
Vice  Presidency;  spent  his  later  years  in  Alabama,  and  d. 
at  Eluntsville  June  20.  1840. 

Smith  (William).  F.  G.  S.,  known  as  "the  father  of 
Kngli:di  geology,"  b.  at  Churchill,  Oxfordshire,  England, 
Mar.  23,  1709;  became  in  early  life  a  land-surveyor,  and  in 
the  practice  of  his  profession  was  led  to  notice  and  make 

maps  of  the  succession  of  geological  strata  ;    afterward  \  tfi 

iied  for  that  purpose  nearly  all  the  counties  of  England, 
producing  an  admirable  series  of  maps,  collecting  a  lai 
museum  of  fossil  remains,  and  demonstrating  the  identity 
oi   the  formation  which  yielded  the  same  fossils.     He  pub- 
lished  a  treatise  on  Irrigation  (180G),  Mineral  Surv< 
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Delineation*  of  th.  •  England  and  Wales  (1S15,  with 

i  colored  maps),  Strata  identified  by  Organized  Fossils 
|  |-.|,,     i:,  .  System     of    Organized    Fossils 

(1317  tween  1819  and  1824 no  less  than  twenty  - 

i  geological  mapa  of  English  counties ;  delivered 
lectures  in  most  of  the  provincial  towns  of  England;  super- 
intended the  model  farm  of  Sir  John  V.  B.  Johnstone  at 
Hack n ess,  Yorkshire,  1828-34$  received  in  1S31  from  the 
gical   Siiriity  tlie  Wollaston   medal  for  his  important 
,   was  honored  by  Trinity  College,  Dublin,  with 
the  degree  of  LL.D.  1S35  ;  selected  for  the  government  the 
dolomitic  stone-quarries  of  Anston,  Yorkshire,  as  supplying 
the  best  building  material  fur  the  new  houses  of  Parliament 
,  and  in  his  later  years  received  a  pension  of  £100  a 
|).  at   Northampton  Aug.  ?8,  1839.     His  Life  has 
been  written  by  his  nephew,  Prof.  John  Phillips  (1S44). 

Smith  i  William),  b.  in  King  George  co.,  Va.,  Sept.  6, 
1797 J  educated  at  Plainficld  Academy,  Conn.;  was  ad- 
mitted to  the  bar  1818  ;  became  proprietor  of  a  line  of  post 
or  stage  coaches  through  Virginia,  North  Carolina,  South 
Carolina,  and  Georgia,  by  which  he  acquired  a  fortune; 
was  repeatedly  elected  to  the  State  legislature;  was  a  mem- 
ber of  Congress  1841-43,  and  again  1S53-61  ;  governor  of 
Virginia  1846-49 j  became  brigadier-general  in  the  Confed- 
erate  army,  and  was  wounded  at  Antietam, 

Smith  i  William),  LL.D.,  D.  C.  L.,  b.  in  London,  Eng- 
land, in  1813;  educated  at  the  University  of  London,  where 
he  gained  the  first  prizes  in  Latin  and  Greek;  studied  law 
at  Gray's  Inn,  but  never  practised;  was  for  some  years 
professor  of  Greek,  Latin,  and  German  in  the  Independent 
colleges  of  Highbury  and  Homerton,  and  on  their  consolida- 
tion as  New  College,  St.  John's  Wood,  accepted  the  pro- 
fessorship of  the  Greek  and  Latin  languages  and  litera- 
ture; became  classical  examiner  in  the  University  of  Lon- 
don 1853,  and  editor  of  the  Quarterly  Review  1867-  He  is 
widely  known  by  his  excellent  series  of  classical  dictionaries, 
having  published  those  upon  Greek  and  Roman  Antiqui- 
ties (1840),  Biography  and  Mythology  (1843—19),  and  Geog- 
raphy 1 1852-57),  as  well  as  by  his  Dictionary  of  the  Bible 
l  1860-63)  and  Dictionary  of  Christian  Antiquities  (vol.  i., 
1875).  He  has  prepared  numerous  classical  schoolbooks,  an 
English-Latin  Dictionary  (1870),  a  Biblical  and  Classical 
Atlas  i 1875),  and  a  series  of  Student's  Manuals  of  ancient 
and  modern  history,  etc..  in  the  preparation  of  which  he 
was  assisted  by  his  brother  Philip,  who  is  also  author  of 
a  valuable  Ancient  History  (3  vols.,  1S64— 65). 

Smith  (William  Andrew),  D.  D.,  b.  at  Fredericksburg, 
Va.,  Nov.  29,  1802;  became  a  preacher  of  the  Methodist 
Episcopal  Church,  South  ;  in  1S46  became  president  of 
Randolph-Macon  College;  in  1866  resigned,  and  after 
serving  as  pastor  two  years  became  president  of  Central 
College;  was  a  leading  member  of  every  General  Confer- 
ence from  1832  to  1866;  was  appointed  at  the  General 
Conference  of  1866  one  of  the  commissioners  on  the  part  of 
the  Southern  Church  to  settle  the  property  question  with 
the  Northern  Church  ;  wrote  Lectures  on  the  Philosophy  and 
Practice  of  Slavery  (Richmond,  1860).  D.  at  Richmond, 
Va.,  Mar.  1,  1S70.  T.  0.  Summers. 

Smith  (William  Farrar).  b.  in  St.  Alban's,  Vt.,  Feb. 
17,  1824;  graduated  at  the  II.  S.  Military  Academy  July 
1.  1845,  when  appointed  brevet  second  lieutenant  of  topo- 
graphical engineers.  After  a  year's  service  with  his  corps 
on  lake  survey  duty,  he  then  passed  two  years  at  West 
Point  as  assistant  professor  of  mathematics  ;  then  engaged 
on  surveys  in  Texas,  on  the  Mexican  boundary  commis- 
sion, and  in  Florida  until  1S55,  when  again  at  West  Point 
f<»r  a  year.  In  185G  he  was  placed  on  lighthouse  construc- 
tion duty,  and  in  1859  appointed  engineer  secretary  of  the 
lighthouse  board.  On  the  outbreak  of  civil  war  ho  was  for 
a  month  on  mustering  duty  in  New  York,  when  attached 
to  the  start'  of  Gen.  Butler  at  Fort  Monroe.  On  the  loth 
Of  July  he  was  appointed  colonel  of  the  3d  Vermont,  and 
was  engaged  in  the  lirst  battle  of  Bull  Run  on  the  staff  of 
Gen.  McDowell.  Commissioned  brigadier-general  of  vol- 
unteers i  Vug.  I3),he  served  in  the  defences  of  Washington 
until  .Mar..  1862,  and  in  the  Virginia  Peninsular  campaign 
of  1862  commanded  a  division  before  Yorktown  and  in  the 
battles  of  Williamsburg,  Fair  Oaks,  White  » )ak  Swamp, 
Savage  Station,  Glendale,  and  .Malvern  Hill:  promoted  to 
be  i"  'I   of   volunteers  July   4,  1862,  he  led  his 

division  in  the  Maryland  campaign,  at  South  Mountain 
and  Antietam.  In  Nov..  1862,  he  was  assigned  to  the  com- 
mand of  the  6th  corps,  and  engaged  at  Fredericksburg; 
transferred  to  9th  corps  Feb.,  1863.  On  Mar.  4,  1S63,  his 
appointment  as  major-general,  not  bavin.:  been  confirmed 
by  the  Senate,  expired  by  constitutional  limitation,  and  he 
resumed  his  rank  of  brigadier.  In  Oct..  1863,  he  became 
chief  engineer  of  the  department  of  the  Cumberland,  and 
in  November  of  the  division  of  the  Mississippi  j  he  di- 
rected i  Oct.  _7  i  the  throwing  of  a  pontoon-bridge  across  the 


Tennessee  River  at  Brown's  Ferry,  below  Chattanooga,  and 
capture  of  heights  overlooking  it,  and  participated  in  the 
battle  of  Missionary  Ridge.  In  Mar.,  1864,  he  was  con- 
firmed as  major-general  of  volunteers,  and  in  May  assigned 
to  the  ISth  corps,  which  he  commanded  in  the  battles  of 
Cold  Harbor,  June  1-3,  and  siege  of  Petersburg,  until 
July  19,  1864,  when  relieved  and  placed  on  special  duty. 
In  Nov.,  1865,  he  resigned  his  volunteer  commission,  and 
in  Mar.,  1867,  his  commission  as  major  of  engineers  in  the 
regular  army.  For  gallantry  in  battle  and  gallant  and 
meritorious  conduct  in  the  field  he  was  brevetted  from 
lieutenant-colonel  to  major-general.  Since  1864  he  has 
been  president  of  the  International  Telegraph  Co.;  ap- 
pointed police  commissioner  New  York  City  1875,  and  soon 
after  chosen  president  of  the  board. 

Smith  (William  Loughton),  LL.D..  b.  probably  in 
South  Carolina  about  1745  ;  was  a  member  of  Congress 
17S9-97  ;  an  able  supporter  of  the  administration  of  Wash- 
ington and  Adams,  and  an  active  opponent  of  Jefferson, 
against  whom  he  published  a  pamphlet;  was  minister  to 
Portugal  1797-1800,  and  to  Spain  1800-01.  D.  in  South 
Carolina  in  1812.  Author  of  a  volume  of  Speeches,  pub- 
lished at  London  1794,  an  Address  (1794)  to  his  constitu- 
ents on  the  difficulties  pending  with  England,  a  Com- 
parative View  of  the  Constitutions  of  the  States  (1796),  and 
various  other  political  pamphlets. 

Smith  (William  Moore),  son  of  Dr.  William  (1726- 
1803),  b.  at  Philadelphia,  Pa.,  June  1,  1759;  published  a 
volume  of  Poems  (1785)  ;  became  under  Jay's  treaty  gen- 
eral agent  for  American  claims  against  England,  and 
visited  England  in  that  capacitv  to  close  up  the  business 
1803.     D.  in  Philadelphia  in  1821. 

Smith  (William  Prescott),  b.  in  Baltimore,  Md.,  in 
1822;  received  a  common-school  education,  which  he  ex- 
tended by  private  study  ;  was  in  youth  an  ardent  Whig 
politician  and  a  frequent  contributor  to  the  press;  became 
in  1850  identified  with  the  management  of  the  Baltimore 
and  Ohio  Railway;  was  for  many  years  master  of  trans- 
portation, afterward  general  manager,  of  the  Washington 
branch ;  was  an  energetic  promoter  of  many  other  lines  of 
railway  and  an  officer  in  several  companies;  was  appointed 
collector  of  internal  revenue  for  Maryland  1866,  and  trav- 
elled in  Europe  1S67.     D.  at  Baltimore  Oct.  1, 1S72. 

Smith  (William  Rudolph),  son  of  William  Moore 
Smith,  b.  at  the  Trappe,  Pa.,  Aug.  31,  1787  ;  edited  in  early 
life  the  Huntingdon  Museum  ;  wrote  the  life  of  Wythe  for 
Sanderson's  Signers  ;  settled  in  Wisconsin  as  a  lawyer  1837; 
became  attorney-general  1853,  and  was  many  years  president 
of  the  State  Historical  Society.  D.  at  Quiney,  III.,  Aug. 
29,  1868.  Author  of  Observations  on  Wisconsin  Territory 
(1S3S)  and  of  a  History  of   Wisconsin  (4  vols.,  1S54  seq.). 

Smith  (Gen.  William  Russell),  b.  in  Alabama  about 
1813;  educated  at  the  University  of  Alabama;  practised 
law  at  Greenesboro' ;  served  as  a  captain  of  mounted  in- 
fantry against  the  Creeks  1836;  became  an  editor  at  Mo- 
bile; founded  the  Tuscaloosa  Monitor  1838  ;  was  mayor  of 
Tuscaloosa  1839;  was  a  circuit  judge  1850-51;  a  Whig 
member  of  Congress  1851-57.  when  he  was  chiefly  noted  for 
a  speech  in  denunciation  of  Kossuth;  opposed  secession, 
but  sat  in  the  Confederate  Congress  1861-65;  was  after- 
ward president  of  the  State  university.  Author  of  The 
Bridal  Eve,  College  Musings,  Alabama  Justice  (1841),  Uses 
of  Solitude  (I860),  As  It  Is,  a  Novel  (1860),  a  volume  of 
legal  reports  (1862),  and  other  volumes  of  prose  and  verse. 

Smith  (Sir  William  Sidney),  b.  at  Westminster,  Eng- 
land, in  1764;  entered  the  navy  at  the  age  of  twelve  as 
midshipman  under  Lord  Rodney;  was  captain  in  the 
Swedish  service  in  the  naval  war  with  Russia,  and  received 
a  Swedish  order  of  knighthood  for  gallantry  in  action  ; 
served  with  distinction  under  Lord  Hood  at  Toulon  1794; 
was  taken  prisoner  by  the  French  at  Havre  1796,  and  con- 
fined two  years  in  the  Temple,  Paris,  whence  he  escaped 
1798;  was  given  command  of  a  squadron  in  Turkish  waters 
the  same  year ;  captured  a  French  flotilla  at  St.  Jean  d'Acre 
Mar.  16,  and  successfully  defended  that  fortress  against 
Napoleon  May,  1799;  proceeded  to  Egypt;  negotiated  the 
treaty  of  El  Arish  Jan..  1800;  was  wounded  at  the  battle 
of  Alexandria  1S01  ;  was  knighted  and  received  a  pension 
1815  j  became  admiral  1821,  and  lieutenant-general  of  ma- 
rines 1S30.     D.  at  Paris  May  26,  1840. 

Smith  (William  Soot),  b.  in  Tarlton.  Pickaway  co.,  0., 
July  22.  1830;  graduated  at  the  Ohio  University  in  1849, 
and  at  the  U.  S.  Military  Academy  July  1,  1853,  when  ap- 
pointed brevet  second  lieutenant  of  artillery;  second  lieu- 
I  tenant  July  9.  Resigned  June,  1854,  to  engage  in  civil 
I  engineering;  was  employed  on  public  works  a  year,  when, 
in  1855,  he  became  principal  of  the  Buffalo  high  school. 
Resuming  his  profession  in  1856,  he  was  employed  (1857) 
by  an  iron  bridge-building   company  at  Trenton,  N.  J.j 
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and  in  1859  placed  in  charge  of  the  construction  of  a  bridge 
over  the  Savannah  River,  the  foundations  of  which  con- 
sisted of  pneumatic  piles.  In  the  civil  war  he  served  as 
colonel  of  the  Kith  Ohio  Vols,  in  West  Virginia  till  Jan., 
1862,  when  transferred  to  the  Army  of  the  Ohio,  and  en- 
gaged at  the  battle  of  Shiloh,  Apr.  7.  Commissioned 
brigadier-general  of  volunteers  Apr.  15,  he  participated  in 
the  siege  of  Corinth;  commanded  a  division  at  the  battle 
of  Perry  ville;  was  chief  of  cavalry  department  of  the  Ten- 
nessee July-Oct.,  1863,  and  division  of  the  Mississippi  Oct., 
1863-July,  1864,  when  compelled  by  ill-health  to  resign. 
Has  since  been  extensively  engaged  in  sinking  pneumatic 
foundations  for  bridges  and  other  structures,  and  is  patentee 
for  various  improvements  in  the  process.  Member  of  gov- 
ernment board  for  testing  American  iron  and  steel  1875-76. 

Smith  (William  Stephens),  b.  in  New  York  in  1755; 
graduated  at  Princeton  1774;  served  in  the  war  of  the 
Revolution,  reaching  the  rank  of  lieutenant-colonel;  was 
successively  aide  to  Sullivan,  Steuben,  and  Washington 
(July,  1781)  ;  married  the  only  daughter  of  John  Adams, 
whom  ho  accompanied  on  his  mission  to  England  as  sec- 
retary of  legation  17S5;  became  surveyor  of  New  York; 
Bat  three  years  in  the  State  assembly  ;  was  chosen  president 
of  the  New  York  Society  of  Cincinnati  1804,  and  was  a 
member  of  Congress  1813-16.  IX  at  Lebanon,  N.  Y.,  June 
10,  1816. 

Smith  (Worthixgton),  D.D.,  b.  at  Iladley,  Mass.,  in 
1795;  graduated  at  Williams  College  1S16;  studied  the- 
ology at  Andover  :  was  licensed  to  preach  1819  ;  was  pastor 
of  the  Congregational  church  at  St.  Alban's  1823-49,  and 
president  of  the  University  of  Vermont  from  1849  to  his 
death  at  St.  Alban's  Feb.  13,  1856.  His  posthumous  Select 
Sermons  (1861)  were  edited  by  Prof.  Joseph  Torrey,  who 
prefixed  !in  appreciative  Memoir. 

Smith  Centre,  city,  cap.  of  Smith  co.,  Kan.,  is  sur- 
rounded by  a  line  agricultural  region;  rich  deposits  of 
magnesia,  limestone,  and  coal  exist  throughout  the  county. 
It  contains  good  schools  and  1  newspaper. 

Will  D.  Jenkins,  Ed.  "Smith  Co.  Pioneer." 

Smithfield,  tp.,  De  Kalb  co.,  Ind.     P.  1342. 

Smithfield,  tp.,  Fayette  co.,  la.     P.  638. 

Smithlield,  p. -v.  and  tp.,  Somerset  co.,  Me.     P.  704. 

Smithfield,  tp.,  Madison  co.,  N.  Y.,  includes  the  v.  of 
Peterburo*.     P.  1227. 

Smithfield,  p. -v.  and  tp.,  cap.  of  Johnston  co.,  N.  C, 
on  Neusc  River.     P.  of  v.  415  ;  of  tp.  2864. 

Smithfield,  p. -v.  and  tp.,  Jefferson  co.,  0.  P.  of  v. 
515;  of  tp.  1761. 

Smithfield,  tp.,  Bradford  co.,  Pa.     P.  1790. 

Smithfield,  p. -v.,  Henry  Clay  tp.,  Fayette  co.,  Pa. 

Smithfield,  tp.,  Monroe  co.,  Pa.     P.  1443. 

Smithfield,  tp.,  Providence  co.,  R.  I.     P.  2605. 


Smithfield,  p. -v.,  Newport  tp.,  Isle  of  Wight  co.,  Va. 
P.  652. 


Smithfield, 
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v.,  Averill  tp.,  Jefferson  co.,  West  Va.    P. 


Smithfield,  tp.,  Roane  co.,  West  Va.     P.  1046. 

S  in  1 1  h  I.umI  .  p. -v.,  cap.  of  Livingston  co.,  Ky.,  on  Ohio 
River  at  the  mouth  of  the  Cumberland.      P.  690. 

Smith's,  tp.,  Tuscaloosa  co.,  Ala.     P.  616. 

Smith's,  tp.,  Dauphin  co.,  N.  C.     P.  662. 

Smith's,  tp.,  Robeson  co.,  N.  C.     P.  1684. 

Smiths'horough,  p. -v.,  Tioga  tp.,  Tioga  co.,  N.  Y., 
on  Erie  It.  It.     P.  304. 

Smith's  Bridge,  tp.,  Macon  co..  N.  C.    P.  708. 

Smiths'burg,  p. -v.,  Cavetown  tp.,  Washington  co., 
Md.,  on  Western  Maryland  It.  R.     P.  159, 

Smith's  Creek,  tp.,  Warren  co.,  N.  C.     P.  1062. 

Smith's  Falls,  p. -v.,  Lanark  co.,  Ont.,  Canada,  on 
ltidcau  Canal  and  on  Brockvillo  and  Ottawa  Railway,  at 
the  junction  of  the  Perth  branch.  It  has  n  populous  suburb 
called  1'jlgin.  The  chief  industries  are  the  manufacture  of 
stoves  and  farming  implements,     P.  1150. 

Smith's  Ferry,  p.-v.,  Ohio  tp.,  Beaver  co.,  Pa.,  on 
Ohio  River  and  Cleveland  and  Pittsburg  R.  R. 

Smith's  Grove,  p.-v.,  Warren  co.,  Ky. 

Smith's  Island,  tp.,  Somerset  co.,  Md.     P.  399. 

Smith's  Mills,  p.-v.,  Hanover  tp.,  Chautauqua  co., 
N.  Y.     P.  128. 

Smithson  (James  Lewis  Macie),  F.  R.  S.,  b.  in  Eng- 
land about  1765;  was  a  natural  son  of  Hugh  Smith  son, 
first  duke  of  Northumberland,  by  Elizabeth  Macie,  whom 
in  his  will  he  describes  as  "heiress  of  the  Hungerfords  of 
Stadley,  and  niece  to  Charles,  the  proud  duke  of  Somerset ;" 
was  consequently  half-brother  to  the  Earl  Percy  of  Lex- 
ington fame;  was  educated  at  Oxford,  graduating  at  Pem- 
broke College  17S6  under  the  name  of  Macie:  was  chosen 
a  fellow  of  the  Royal  Society  in  the  following  year;  de- 
voted himself  to  science,  especially  chemistry;  became  an 
associate  and  friend  of  Davy,  Banks,  and  Wollaston  :  pub- 
lished in  the  Philosophical  Transactions  eight  papers,  be- 
sides several  in  the  Annals  of  Philosophy  and  other  scien- 
tific periodicals;  took  the  name  of  Smithson  between  1791 
and  1803  ;  was  much  interested  in  geology,  and  was  at  one 
time  vice-president  of  the  Royal  Society.  D.  at  Genoa, 
Italy,  June  27,  1829.  For  an  account  of  his  munificent 
bequest  to  the  U.  S._,  and  its  employment  in  the  mainte- 
nance of  a  national  scientific  institute,  see  Smithsonian 
Institution. 

Smithsonian  Institution,  located  at  Washington, 
D.  C,  in  the  centre  of  one  of  the  largest  of  the  U.  S.  gov- 
ernment reservations,  is  a  scientific  establishment  founded 
on  the  bequest  of  James  Smithson  of  England  for  the  "  in- 


urease  and  diffusion  of  knowledge  among  men."  The 
ii mount  Brat  received  was  $515,169;  the"  residuary  legaoj  ," 
$26,210.63;  total  sum  derived  from  tin-  bequest,  $541,379.63. 

In  1867,  under  act  of  Congress  authorizing  the  increa  >■  of 


Smithsonian  Institution,  Washington,  D.  C. 

the   fund   to  $1,000,000,  $108,620.87,  resulting   from   the 

sa\  ings  of  income  and  the  inoreased  value  of  invest 

n.is  added  to  the  amount  then  in  the  treasury  of  the  f    S., 

making  the  cntiro  sum  to  the  credit  of  Smithson  $050,000. 
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Besides  this,  in  1874  a  special  fund  of  $1000,  known  as  the 
bequest  of  James  Hamilton  of  Carlisle,  Pa.,  the  interest 
on  wnj  "appropriated  biennially  for  a  contribu- 

,,,,,,_  pap,  ,-,  ,.,  lecture  on  a  scientific  or  useful  subject,"  was 
p]a  .  i  In  the  treasury  of  the  Q.  S.,  making  the  amount 
■  bears  Interest  at  6  per  cent,  in  gold, 
1,,  addition,  the  institution  holds  bonds  and  certificates  of 
the  State  of  Virginia  amounting  at  par  to  $88,125.20,  worth 
at   present   (Jan.   I,  1876)  about  $37,000,  the  coupons  of 

uln,  I -nil  annually  and  the  proceeds  added  to  the  in- 

,,i  the  establishment.  All  the  moneys  now  or  here- 
to be  deposited  in  the  treasury  of  the  U.S.  to  the 
credit  of  Mi"  Smithson  fund  constitute  a  perpetual  de- 
posit, of  which,  by  law,  only  the  interest  can  be  drawn. 
This  interest,  payable  semi-annually,  amounting  to 
$39,060,  is  augmented  by  conversion  into  currency.  The 
sum  thus  obtained,  with  the  proceeds  of  sales  of  coupons 
of  State  bonds  an  1  savings  from  the  previous  year's  in- 
come, constitutes  the  income  for  the  operations  of  the 
year. 

The  Smithson  bequest  was  accepted  by  act  of  Congress 
approved  July  1,  L836,  and  the  first  instalment  of  proceeds 
from  the  legacy  was  brought  from  England  by  Hon.  Richard 
Rush,  commissioned  for  the  purpose.  This  money  was  in 
English  sovereigns,  whic-h  were  transformed  into  American 
gold,  netting  $515,169.  To  satisfy  legal  requirements,  for- 
mal litigation  was  had  in  the  British  courts.  Interest  was 
allowed  by  the  U.  S.  from  the  date  of  the  receipt  of  the 
money  into  the  treasury  (Sept.  1,  1838).  The  remainder 
of  the  bequest  (residuary  legacy)  was  received  in  1S67, 
netting  $26,210.63.  The*  Smithsonian  Institution  was  es- 
tablished by  act  of  Congress  approved  Aug.  10,  1846.  By 
the  provisions  of  this  act  the  establishment  is  administered 
by  a  board  of  regents  composed  of  the  chief-justice  of  the 
V .  S.  Supreme  Court,  three  Senators,  appointed  by  the 
Vice-President  of  the  U.  S.,  three  Representatives,  ap- 
pointed by  the  Speaker  of  the  House,  and  six  citizens, 
chosen  by  joint  resolution  of  Congress;  no  two  regents  are 
allowed  from  any  one  State;  two  of  the  citizen  members 
must  be  residents  of  the  District  of  Columbia.  The  Rep- 
resentatives serve  two  years,  unless  reappointed;  the  Sen- 
ators for  their  respective  Senatorial  terms  ;  and  the  citizens 
for  six  years.  The  services  of  the  regents  are  gratuitous, 
travelling  expense-  being  allowed  them  when  attending  the 
sessions  of  the  board.  The  board  meets  annually  in  Jan- 
uary. The  act  also  authorizes  the  regents  to  select  one  of 
their  number  as  chancellor  or  president  of  the  board,  and 
three  of  the  members  as  an  executive  or  finance  committee  ; 
further,  that  the  secretary  or  director  of  the  institution 
shall  also  ho  secretary  of  the  board  of  regents.  The  sec- 
retary appoints  his  own  assistants,  and  conducts  the  active 
operations  of  the  establishment.  Once  a  year  he  reports 
to  the  board,  and  by  law  they  in  turn  report  to  Congress, 
as  to  the  operations,  expenditures,  and  condition  of  the 
establishment.  According  to  the  provisions  of  the  act,  the 
interest  on  the  fund  is  drawn  on  the  requisition  of  the 
executive  committee,  certified  by  the  chancellor  and  sec- 
retary. This  interest,  converted  into  currency,  is  deposited 
with  the  treasurer  of  the  TJ.  S.,  and  can  be  drawn  only  by 
check  of  the  secretary  of  the  institution,  who  is  thus  also 
the  disbursing  officer.  Besides  the  board  of  regents,  the 
President  and  Vice-President  of  the  U.  S.  and  the  cabinet 
officers  during  the  time  they  hold  their  respective  offices, 
and  such  other  persons  as  they  may  elect  honorary  mem- 
bers, are  by  law  constituted  an  '•establishment"  (or  board 
of  visitors)  styled  the  "  Smithsonian  Institution."  By  this 
name  they  arc  known  and  have  perpetual  succession.  The 
President  of  the  U.  S.  is  the  presiding  officer  of  this  "  estab- 
lishment." The  following  is  a  list  of  the  officers  of  the  in- 
stitution: Presiding  officer,  cx-officio,  U.  S.  Grant,  Presi- 
dent of  the  IT.  S. ;  Chancellor,  Morrison  R.  Waite,  chief- 
justice  of  the  U.  S. ;  Secretary  or  Dire-tor  of  the  Institution, 
Spencer  Fullerton  Baird,  who  was  elected*  May  17,  L878; 
Chief  Clerk,  William  J.  Rhces;  Corresponding  Clerk,  D. 
Leech;    Bookkeeper,  Clarence  B.  Young. 

From  the  inauguration  of  the  institution  to  the  present 
time  the  regents  appointed  by  the  two  houses  of  Congress 
have  generally  been  selected  from  among  the  members  who 
had  already  acquired  a  national  reputation  as  eminent 
jurists  or  upright  statesmen,  not  a  few  among  them  being 
known  for  great  erudition  or  profound  attainments  in  the 
science  of  literature;  while  those  from  the  citizenship  of 
the  several  States  have  usually  been  chosen  on  account  of 
probity  of  character,  high  social  position,  and  literary  or 
scientific  reputation.  The  present  board  is  composed  as 
follows:  Mr.  Morrison  R,  Waite,  chief-justice  of  the  IT.  S., 
chancellor;  Hon.  T.  W.  Ferry,  Vice-President  of  the  TJ.  S. ; 
Senator*,  II.  Hamlin.  J.  W.  Stevenson,  A.  A.  Sargent; 
Representatives,  Hiester  Clymer,  B.  H.  Hill,  G.W.  MoCrary; 
Citizens,  Rev.  Dr.  John  Maclean,  N.  J.,  Hon.  Peter  Parker, 
Washington,  Hon.  George  Bancroft, "Washington,  executive 


committee;  Dr.  Asa  Gray,  Mass.;  Prof.  J.  D.  Dana,  Conn.; 
Prof.  Henry  Coppee,  Pa. 

The  Smithsonian  building  is  one  of  the  most  imposing 
edifices  in  the  U.  S.  The  architecture  is  the  latest  variety 
of  the  Rounded  style  of  the  twelfth  century,  and  is  known 
as  the  Norman,  Lombard,  or  Romanesque.  The  semi- 
circular arch,  stilted,  is  employed  throughout  in  doors, 
windows,  and  other  openings.  It  is  the  first  edifice  of  the 
twelfth  century,  and  of  a  non-ecclesiastical  character,  ever 
erected  in  this  country.  The  design,  by  James  Renwick, 
Jr.,  of  New  York,  is  a  main  centre  building  of  two  stories, 
with  two  wings  connected  by  intervening  ranges,  each 
having  on  the  principal  front  a  cloister  with  open-stone 
screen.  The  material  is  a  lilac-gray  freestone  from  the 
new  red  sandstone  formation  where  it  crosses  the  Potomac, 
and  is  called  "  Seneca,"  after  the  name  of  a  creek  about  23 
miles  above  Washington,  where  it  is  obtained.  Compara- 
tively soft  when  first  quarried,  it  hardens  by  exposure, 
ultimately  acquiring  a  toughness  and  consistency  enabling 
it  to  withstand  atmospheric  changes  and  resist  severe 
mechanical  wear  and  tear.  The  main  building,  205  by  57 
feet,  and  5S  feet  to  top  of  corbel  course,  has  in  the  centre 
of  its  N.  or  principal  front  two  towers,  of  which  the  higher 
is  140  feet.  On  the  S.  front  is  a  massive  tower  37  feet 
high.  On  the  N.  E.  corner  is  a  double  campanile  tower  17 
feet  square  and  117  in  height.  There  are  nine  towers  in 
all.  The  entire  length  of  the  Smithsonian  building  is  447 
feet  from  E.  to  W.j  greatest  breadth,  100  feet.  The  E. 
wing  is  82  by  52  feet,  and  424  feet  high  to  top  of  battle- 
ment. The  W.  wing,  including  its  projecting  apsis,  is  84 
by  40  feet,  and  38  feet  high  ;  each  of  the  connecting  ranges, 
including  its  cloister,  is  60  by  49  feet.  The  first  story  of 
the  main  building  consists  of  one  large  room,  200  by  50 
feet,  and  25  feet  high,  with  two  rows  of  pillars  to  support 
the  ceiling.  The  upper  story  is  one  large  room,  of  the  size 
of  that  of  main  building,  lower  floor;  it  is  unobstructed 
by  any  supports.  These  two  halls,  together  with  the  large 
room  in  the  W.  wing,  contain  the  collections  of  the  National 
Museum.  The  upper  story  of  the  E.  wing  is  the  dwelling  of 
the  director  and  his  family.  The  operations  of  the  insti- 
tution proper  are  confined  to  part  of  the  lower  story  of  the 
E.  wing  and  two  or  three  large  rooms  in  the  connecting 
range  between  the  main  building  and  E.wing.  The  build- 
ing is  substantially  erected,  and  mostly  fire-proof.  The 
foundation-walls  are  8  feet  deep  and  12  feet  thick  at  the 
bottom,  diminishing  to  5  feet  6  inches  at  the  ground  sur- 
face; walls  of  main  building  to  second  story,  2£  feet  thick; 
above,  2  feet;  wing  walls,  2  feet;  central  towers,  3 J,  dimin- 
ishing to  2  feet.  Roof  of  main  building,  slate  on  iron 
frame. 

The  cornerstone  was  laid  May  1,  1S47,  with  Masonic 
ceremonies,  in  presence  of  Pres.  Polk  and  cabinet;  oration 
by  Hon.  George  M.  Dallas. 

On  Jan.  24,  1865,  the  Smithsonian  building  was  partially 
destroyed  by  lire  from  a  defective  flue.  The  damage  was 
confined  to  the  W.  end  and  upper  centre.  Among  other 
things  consumed  was  Stanley's  gallery  of  Indian  paintings, 
the  property  of  their  author.  This  loss  is  almost  irrepar- 
able in  an  ethnological  as  well  as  an  historic  point  of  view; 
the  only  remaining  collection  of  a  similar  character  is  that 
of  Catlin,  now  offered  for  sale  to  the  government  by  bis 
heirs.  The  lecture-room,  widely  known  for  its  favorable 
acoustic  and  optical  properties,  was  also  destroyed. 
Active  scientific  operations,  however,  were  not  impeded, 
and  but  little  abridged,  by  this  calamity,  the  restoration 
of  the  building  being  gradual  and  defrayed  by  small  appro- 
priations annually  for  several  years  from  the  income.  The 
building  is  now  wholly  reconstructed,  and  is  fireproof. 

By  law  the  Smithsonian  is  the  depository  of  the  National 
Museum,  of  which  the  secretary  of  the  institution  is  the 
curator.  For  the  last  few  years  this  museum  has  been,  and 
is  now,  supported  entirely  by  the  government;  previously, 
part  of  its  maintenance  was  from  the  Smithson  funds.  It 
is  the  only  lawful  place  of  deposit  of  "all  objects  of  art  and 
of  foreign  and  curious  research,  and  all  objects  of  natural 
history,  plants,  and  geological  and  mineralogical  speci- 
mens, belonging,  or  hereafter  to  belong,  to  the  U.  S.,  which 
may  be  in  the  city  of  Washington  in  whosesoever  custody." 
The  nucleus  of  these  collections  consists  in  the  specimens 
brought  home  by  the  Wilkes  and  other  early  exploring 
expeditions.  Through  the  agency  and  influence  of  the 
institution  these  have  been  greatly  augmented,  and  the 
museum  may  now  be  said  to  be  rich  in  objects  in  several 
of  the  departments  incident  to  such  an  establishment,  par- 
ticularly ethnology,  ornithology,  and  ichthyology.  Few 
specimens  are  purchased,  additions  being  made  through 
gift  and  by  exchange.  The  collections  are  accessible  to 
specialists,  to  whom  they  are  an  interesting  and  exhaust- 
less  field  for  investigations  and  the  basis  of  contributions 
to  the  literature  of  the  natural  sciences.  Students  of  nat- 
ural history,  also,  to  a  limited  number,  arc  permitted  to 
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Btudy  the  collections,  making  return  for  the  privilege  by 
assisting  in  the  classification  and  arrangement  of  the  spe- 
cimens. A  taxidermist  and  a  modeller  arc  employed,  who 
mount  the  zoological  specimens  ami  make  easts  of  fishes 
and  also  of  ethnological  objects — lent  for  the  purpose — for 
the  public  exhibition-halls.  Each  specimen,  after  being 
recorded  and  classified,  is  neatly  labelled  and  arranged  to 
the  best  advantage  for  display.  The  museum  is  visited  by 
thousands  of  strangers  annually. 

In  the  early  history  of  the  institution  it  established  a 
system  for  the  interchange  of  American  and  foreign  scien- 
tific thought.  By  this  system,  which  has  now  attained 
great  proportions,  societies  and  individuals  are  brought 
into  close  communion  by  the  interchange  of  publications, 
the  privilege  being  accorded  at  the  expense  of  the  institu- 
tion for  ocean  transportation.  The  support  of  the  system 
costs  annually  about  $6000 — an  expense  only  justified  by 
the  fact  that  the  enterprise  has  received  world-wide  indorse- 
ment as  among  the  most  efficient  means  of  carrying  oul  the 
second  clause  of  the  will  of  the  benevolent  founder  of  the 
institution,  which  enjoins  the  "  diffusion  of  knowledge 
among  men."  Having  latterly  been  adopted  as  the  chan- 
nel of  exchange  for  the  publications  of  the  national  gov- 
ernment, it  has  now  become  familiarly  known  as  the 
"Smithsonian  system  of  international  exchanges,"  or,  in 
other  words,  the  medium  of  exchange  of  scientific  and  lit- 
erary materials  between  the  U.  S.  and  the  other  nations  of 
the  earth.  The  effect  of  this  enterprise  cannot  be  too 
highly  estimated.  By  this  means  thousands  of  works  em- 
bracing the  details  of  the  latest  inventions  and  discoveries 
are  brought  to  America,  while  in  turn  a  knowledge  is  dis- 
seminated abroad  of  whatever  is  doing  in  the  U.  S.  to  ad- 
vance the  welfare  of  the  people.  The  packages  of  ex- 
changes of  the  institution  are  transmitted  by  the  principal 
transportation  companies  of  Christendom  either  without 
charge  or  at  reduced  rates,  and  passed  through  all  custom- 
houses free  of  duty.  To  attend  to  the  distribution  of  the 
packages,  as  well  as  to  collect  and  forward  returns,  the  in- 
stitution has  paid  agents  in  several  of  the  principal  cities 
of  Europe,  while  at  other  points  the  leading  scientific  so- 
cieties cheerfully  perform  these  services.  There  are  now 
about  221)11  foreign  societies  in  correspondence  with  the  in- 
stitution, exclusive  of  individuals,  all  of  which  freely  share 
the  benefits  of  this  arrangement. 

The  Smithsonian  Library  was  several  years  ago  trans- 
ferred to  the  care  of  the  Library  of  Congress,  and  now 
forms  the  National  Science  Library.  It  consists  of  about 
75,000  volumes,  embracing  the  transactions  and  proceed- 
ings of  the  older  scientific  establishments  of  Europe,  many 
of  which  cannot  now  bo  obtained,  which  have  been  secured 
by  exchange  of  Smithsonian  publications.  The  library 
continues  to  be  enriched  by  works  constantly  received  by 
the  institution  from  abroad. 

For  a  number  of  years  the  institution  conducted  an  ex- 
tensive scries  of  meteorological  observations  made  by  vol- 
untary observers ;  but  after  the  successful  establishment  of 
the  l;.  S.  signal-service  bureau,  the  continuance  of  this 
branch  of  operations  was  placod  in  charge  of  that  depart- 
ment of  the  government.  The  observations  collected  by 
the  institution,  and  extending  over  a  period  of  more  than 
twenty-five  years,  have  been  reduced  and  discussed,  the 
results  forming  the  basis  of  memoirs  and  charts  of  rainfall, 
temperature,  the  winds,  etc.  These  works  constitute  in- 
valuable data  for  a  projected  discussion  of  the  climatology 
of  the  U.  S.  The  Smithsonian  was  also  the  first  to  inau- 
gurate a  system  of  daily  telegraphic  weather-signals,  which, 
however,  was  interrupted  by  the  war,  anil  never  resumed. 

The  institution  issues  three  series  of  publications.  The 
first  is  a  quarto  entitled  Contributions  to  Knowledge  ;  the 
second,  an  octavo  styled  Mim-ellmwonH  ('>>//•  rtioiiH  ;  and 
the  third,  an  octavo  Annual  Report  The  first  and  second 
series  arc  printed  at  the  expense  of  the  institution.  The 
memoirs  are  published  separately  for  presentation  to  spe- 
oxalists,  and  for  sale  to  others  desiring  them  at  the  cost  of 
paper  and  printing.  From  time  to  time  these  separate 
memoirs  are  made  up  into  volumes  of  uniform  size  and 
presented  to  colleges,  public  libraries,  ami  other  educational 
and  scientific  establishments— the  first  series  to  those  of 
tin-  first  class  only.  The  annual  reports  are  printed  by 
Congress,  and  distributed  gratuitously  to  teachers  and 
others,  applying ^  who  may  be  deemed  suitable  recipients! 
Of  the  volumes  of  the  first  or  quarto  class,  twenty-one  have 
thus  far  been  issued;  of  the  seoond,  twelve)  and  of  the 

third,  the  reports,  one  each  year  since  L846,  inclusive.  The 
Contributions  to  Knowledge  are  memoirs  pertaining  to  every 
branch  of  physical  science,  and  contain  positive  additions 
to  knowledge  based  on  original  research;  they  are  usually 
the  results  of  investigations  to  which  the  institution  has  in 
some  way  rendered  assistance.  Tin-  miscellaneous  collec- 
tions are  monographs  designed  lo  facilitate  tho  study  of 
natural  history,  and  to  induce  individuals  to  engage  therein 


as  a  specialty.  The  annual  report  is  made  up  of  a  state- 
ment to  Congress  of  the  operations,  expenditures,  ami  con- 
dition of  the  institution,  and  an  appendix  containing 
translations  from  works  not  generally  accessible  to  Amer- 
ican student,:  biographies,  original  and  other,  of  distin- 
guished scientists  ;  ethnological  and  meteorological  essays  : 
extracts  from  correspondence;  accounts  of  unusual  phe- 
nomena, etc.  etc.  of  interest  to  the  general  as  well  as  the 
scientific  reader.  Papers  presented  for  publication  in  the 
first  and  second  series  are  submitted  to  competent  commis- 
sions for  examination,  with  a  view— /fY*r,  to  their  being 
additions  to  the  existing  knowledge  of  tho  subjects  to 
which  they  pertain;  and,  second,  as  to  whether,  as  such, 
they  are  worthy  of  publication  by  the  institution.  When 
a  memoir  is  accented,  the  names  of  the  commission  are 
given  on  the  reverse  of  its  title  page  as  vouchers  for  its 
publication.  Apart  from  the  presentation  to  the  author  of 
a  few  copies  of  his  paper  and  the  payment  of  the  expense 
of  experiments,  computations,  etc.  incurred  in  its  preps 
ration,  no  remuneration  is  made  tor  communications,  a  i 
ciation  of  the  author's  name  with  that  of  Smithson  being 
considered, — and  thus  far  in  all  eases  accepted — as  a  sufli- 
cient  honorarium. 

By  the  terms  of  the  will,  the  bequest  of  Smithson  was  to 
"found  at  Washington  an  institution  for  tin-  increase  and 
diffusion  of  knowledge  among  men;"  hence,  the  objects  of 
the  institution  are,  first,  to  increase  .  and,  second,  to  >Ii(j'n^r, 
knowledge.  These  two  objects  are  entirely  distinct,  and 
should  not  be  confounded.  The  first  is  to  enlarge  the  ex- 
isting stock  of  knowledge  by  the  addition  of  new  truths, 
and  the  second  to  disseminate  knowledge  thus  enlarged 
among  all  mankind.  The  distinction  is  everywhere  recog- 
nized by  men  of  science.  Unlike  the  college  or  university, 
the  mission  of  the  institution  is  to  add  to,  rather  than 
merely  teach,  what  is  already  known.  No  restriction  is 
made  in  favor  of  any  particular  branch  of  knowledge.  The 
plan  adopted  to  increase  knowledge  is  that  of  stimulating 
men  with  powers  for  original  investigation  to  make  re- 
searches in  the  different  departments  of  science  by  offering 
to  publish  to  the  world  an  account  of  their  discoveries,  ami 
by  assisting  their  investigations  as  far  as  the  means  of  the 
institution  will  allow, -.that  for  diffusing  the  knowledge  thus 
acquired  is  by  means  of  publications,  and  their  presenta- 
tion to  public  institutions  on  condition  that  they  shall  be 
accessible  at  all  times  to  any  who  may  desire  to  consult 
them,  and  to  specialists. 

The  institution  is  not  a  national,  but  an  individual,  es- 
tablishment, and  is  to  bear  and  perpetuate  the  name  of  its 
founder.  The  bequest  is  for  the  benefit  of  mankind,  and 
therefore  all  unnecessary  expenditures  on  local  objects  is 
a  perversion  of  the  trust.  That  Smithson  did  not  intend 
tho  benefits  of  his  gift  for  the  exclusive  enjoyment  of  any 
one  people  is  plainly  indicated  by  the  terms  of  the  instru- 
ment conveying  the  legacy.  Moreover,  that  such  was  not 
his  intention  is  further  evident  from  his  own  declaration 
that  the  "  man  of  science  is  of  no  country  :  the  world  is  his 
country,  and  mankind  arc  his  countrymen."  In  accordance 
with  this  view,  the  secretary  of  the  establishment  early  in 
its  history  contended  that  the  support  of  a  library,  a  mu- 
seum, or  a  gallery  of  art,  as  prescribed  by  the  act  establish- 
ing the  institution,  was  foreign  to  a  just  conception  of  the 
liberal  idea  of  the  testator,  and  a  misappropriation  of  his 
benevolent  measure.  With  this  view,  he  has  from  the  first 
strenuously  endeavored  to  so  administer  the  trust  as  that 
the  greatest  good  might  result  to  the  greatest  number,  and 
thus  realize  to  the  fullest  extent  the  philanthropic  design 
of  the  donor.  This  conception  of  the  intention  of  Smithson 
has  received  the  unqualified  indorsement  of  all  friends  to 
the  advance  of  civilization,  and  is  enforced  by  the  devotion 
of  the  life  of  the  testator  to  the  increase  of  abstract  science, 
as  gathered  from  a  study  of  his  history,  as  well  as  from  tho 
letter  of  his  will.  Impressed  with  the  justice  of  this  view. 
Congress  several  years  ago  authorized  the  incorporation  of 
the  Smithsonian  Library  with  the  Library  of  Congress,  the 
latter  providing  for  it  fireproof,  roomy  quarters,  and  cata- 
loguing, binding,  and  Otherwise  caring  for  the  books.  But 
for  this  timely  legislation  a  proper  maintenance  of  this 
single  local  object  would  in  time  have  consumed  the  entire 
income.  The  books  are  still  the  property  of  the  institution, 
and  can  be  reclaimed  at  any  time  on  payment  of  the  cost 
of  their  binding.  In  like  manner,  the  National  Museum, 
w  Inch  by  law  i-  deposited  in  the  Smithsonian  building,  and 
which  for  many  years  was  partially  supported  from  tho 
Smithson  fund,  has  latterly  received  its  entire  maintenance 
from  the  government.  The  Gallery  of  Art  has  been  trans- 
ferred to  the  Corcoran  Art-Gallery  in  Washington.     Llso, 

in  accordance  with  the  policy  of  the  institution  to  abandon 
any  field  of  enterprise  which  can  be  as  well  cultivated 
through  other  established  agencies,  its  entire  system  of 
moteorologioal  operations  has  been  transferred  to  theme 

teorologieal  bureau  of  the  general  government,  while  its 
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herbarium  and  entomological  collection?  have  been  depos- 
it. .1  with  the  l'.  B.  department  of  agriculture,  which  em- 
ploys  ;i  botanist,  approved  by  the  institution,  and  an  en- 
tomologist.     Thus,  by  degrees,  and  after  a  period  of  mure 

than  ;i  quarter  of  a  century  in  its  history,  the  institution  is, 
happily]  toft  free  to  pursue  the  laudable  objects  for  which  it 
was  founded  by  the  generous  foreigner  who  entrusted  its 
management  to  the  eare  of  the  U.  S. ;  which  objects  are  the 
and  diffusion  of  knowledge  among  men." 
1 1  wir.L  Leech.    Approved  by  Joseph  Henry. 

Smith'sonite,  mineral  carbonate  of  sine  (ZnO.COg), 
named  after  tin-  English  chemist  Bmithson,  who  was  the 
founder  of  our  Smithsonian  Institution.  It  crystallizes  in 
rhombohedrons  of  glassy  lustre,  white  when  pure,  with  the 
hardness  of  apatite,  and  density  when^ure  and  normal  = 
i  at  0°:  Xaumann  and  Levy  both  give  4.45.  Smith- 
sonite  occurs  in  many  American  localities  ;  abundantly  at 
Lancaster.  Pa.,  near  Bethlehem,  Pa.,  and  at  the  Perkiomen 
lead-mine.  H.  Wurtz. 

Smith's  Ranch,  p. -v.,  Sonoma  co.,  Cal. 

Smith's  River,  tp.,  Del  Xorte  co.,  Cal.     P.  564. 

Smith's  River,  tp.,  Patrick  co.,  Va.     P.  3366. 

Smith  ton.  p. -v..  Bowling  Green  tp.,  Pettis  co..  Mo., 
on  .Missouri  Pacific  R.  R.     P.  309. 

Smith/town,  p. -v.  and  tp.,  Suffolk  co.,  X.  Y.,  on 
Smithtown  Bay,  Long  Island  Sound,  and  on  Hicksville 
and  Port  Jefferson  branch  of  Long  Island  R.  R.     P.  2136. 

Sinith'ville,  p. -v.,  Strawberrv  tp.,  Lawrence  co.,  Ark. 
P.  126. 

Smithville,  p. -v.,  West  Hampton  tp.,  Burlington  co., 
N.  J.,  on  Camden  and  Burlington  County  R.  R.,  18  miles 
N.  E.  of  Philadelphia,  has  1  church,  good  schools,  I  news- 
paper, the  largest  wood-working  machinery  establishment 
in  the  world,  iron  and  brass  foundries,  machine  and  forge 
shops  and  grist-mills.     P.  about  1000. 

II.  B.  Smith,  Ed.  **  New  Jersey  Mechanic." 

Smithville,  tp.,  Chenango  co.,  N.  Y.     P.  1405. 

Smithville,  p.-v.  and  tp.,  cap.  of  Brunswick  co.,  N.  ft, 
on  Cape  Fear  River.     P.  of  v.  810  ;  of  tp.  15S3. 

Smithville,  p.-v.,  Greene  tp.,  Wayne  co.,  O. 

Smithville,  tp..  Abbeville  co.,  S.  C.     P.  1519. 

Smithville,  tp.,  Marlboro'  co.,  S.  C.     P.  1823. 

Smithville,  p.-v..  cap.  of  De  Kalb  co.,  Tcnn.,  65  miles 
E.  of  Nashville,  has  4  churches,  a  public  library,  a  good 
school,  1  hotel,  2  flouring-mills,  1  tannery,  and  the  county 
jail.  P.  about  ((Ml.  M.  L.  Ford,  Ed.  '*  Woodbury  Press." 

Smithville,  p.-v.,  cap.  of  Charlotte  co.,  Va. 

Smoke  [Ang.-Sax.  smoca],  the  product  of  an  imper- 
fect combustion.  If  coal,  which  is  chiefly  composed  of 
carbon,  hydrogen,  nitrogen,  and  oxygen,  be  burnt  perfectly, 
the  result  will  lie  carbonic  acid,  steam,  ami  nitrogen,  which 
substances  will  escape  through  the  chimney-top  and  blend 
with  the  atmosphere  under  the  form  of  invisible  and  in- 
combustible gases  and  vapor.  But  as  the  combustion  of 
coal  in  the  way  in  which  it  is  generally  burnt  is  very  im- 
perfect, inflammable  gases  and  vapors  and  large  quantities 
of  fine  particles  of  carbon  issue  together  with  the  above 
substances,  form  soot  and  black  and  brown  smoke,  contam- 
inate the  air.  and  cause  a  considerable  loss  of  fuel.  As 
coal-smoke  is  a  great  nuisance,  and  in  large  towns  and 
manufacturing  districts  even  a  serious  evil,  much  attention 
has  been  paid  to  the  matter  of  burning  it.  This  is  attended 
with  great  practical  difficulties,  arising  from  the  necessity 
of  preventing  the  smoke  from  cooling,  and  of  supplying 
the  combustible  gases  and  vapors  with  the  neces-ary 
amount  of  oxygen  in  order  to  make  them  burn  with  flame; 
but  these  difficulties  are  nevertheless  not  greater  than  may 
be  generally  overcome,  as  they  have  been  in  many  single 
cases. 

Smoky,  tp..  Ellis  co.,  Kan.     P.  IS. 

Smoky,  tp.,  Trego  co..  Kan.     P.  40. 

Smoky  Hill,  p.-v. and  tp.,McPheraonco.,Kan.  P. 343. 

Smolensk,  government  of  European  Russia,  bounded 
E.  by  the  government  of  Moscow,  and  traversed  by  the 
Dwina.  which  runs  to  the  Gulf  of  Livonia,  and  the 
Dnieper,  which  flow  s  to  the  Biack  Sea.  Area,  21,814  Bq.ru., 
consisting  generally  of  extensive  plains  interspersed  with 
morasses.  The  climate  is  cold  but  healthy;  the  soil  is 
fertile  and  well  cultivated,  yielding  large  crops  of  rye,  the 
principal  product,  and  of  hemp  and  flax.  Tobacco  and 
hops  are  also  cultivated.  On  its  extensive  pastures  large 
numbers  of  fine  cattle  are  raised,  while  its  vast  forests, 
abounding  with  game,  furnish  a  large  amount  of  valuable 
timber.  Much  attention  is  paid  to  the  raising  of  bees,  and 
honey  and  wax  are  largely  exported.  Copper,  iron,  and 
salt  are  found  in  considerable  quantities.  Its  manufactures 
are  unimportant.     P.  1,103,594. 


Smolensk,  an  old  fortified  town  of  Russia,  capital  of 
the  government  of  Smolensk,  on  the  Dnieper,  is  surrounded 
with  massive  walls  surmounted  by  towers.  It  has  a  mag- 
nificent cathedral,  several  good  educational  institutions, 
manufactures  of  leather  and  soap,  and  a  large  export-trade 
in  grain.     P.  22,977. 

SmoI'lett  (Tobias  George),  b.  at  Dalquhurn  House, 
Cardross,  Scotland,  in  1721  ;  lost  his  father  in  early  child- 
hood; was  educated  at  Dumbarton  Bchool  by  the  care  of 
his  grandfather,  Sir  .lames  Smollett  of  Bonhill,  a  member 
of  the  Scottish  Parliament ;  studied  also  at  Glasgow,  where 
he  served  an  apprenticeship  to  a  surgeon  ;  went  to  London 
at  the  age  of  nineteen,  carrying  a  tragedy  entitled  The 
Regicide,  which  he  unsuccessfully  offered  to  the  theatrical 
managers;  accepted  the  position  of  surgeon's  mate  in  the 
navy;  participated  in  the  unfortunate  expedition  against 
Cartagena  1741:  resided  for  some  time  in  Jamaica;  re- 
turned to  England  1746;  married  in  1747,  Miss  Anne  Las- 
celles,  whom  he  had  known  in  Jamaica;  published  in  1748 
with  great  success  his  first  and  best  novel.  The  Adventures 
of  Roderick  Random,  in  which  he  made  good  use  of  his 
West  Indian  experiences;  visited  Paris  1750;  published 
The  Adventures  of  Peregrine  Pickle  (4  vols.,  1751);  after 
endeavoring  to  obtain  medical  practice  at  Bath,  settled  at 
Chelsea  1753,  in  which  year  he  wrote  7%e  Adventures  nf 
Ferdinand,  Count  Fathom  ;  published  a  translation  oi  Don 
Quixote  (1755);  issued  A  Compendium  of  Authentic  and 
Entertaining  Travels  (7  vols.,  1757),  in  which  he  embodied 
his  own  experiences  at  Cartagena;  edited  for  some  time  a 
Tory  organ,  the  Critical  Review  ;  was  fined  ami  imprisoned 
three  months  for  a  libel  on  Admiral  Knowles  ( 1759) ;  wrote 
in  fourteen  months  a  Compleat  History  of  England,  de- 
duced from  the  Descent  of  Julius  Caesar  (•>  tin-  Treaty  of 
Aix-la-Chapelle  (4  vols.,  1757-5S),  to  which  he  subse- 
quently added  a  Continuation  from  1748  to  1760  (4  vols., 
1763),  bringing  the  author  £2000,  and  of  which  the  later 
volumes  have  been  often  reprinted  as  a  supplement  to 
Hume;  translated  Gil  Bias  (4  vols.,  1761)  ;  wrote  in  prison 
his  Adventures  of  Sir  Launcelot  Greaves  (1762);  edited  the 
Briton,  a  newspaper  in  defence  of  Lord  Bute  (1762-63); 
aided  Thomas  Francklin  and  other  writers  in  bringing  out 
a  translation  of  the  Works  of.  Voltaire  (37  vols.,  1761—70) ; 
made  a  journey  through  France  and  Italy  1763-66,  which 
furnished  materials  for  a  work  of  Trarels  (2  vols.,  1766); 
is  supposed  to  have  written  (between  1759  and  1764)  the 
accounts  of  France,  Italy,  and  Germany  in  the  Modern 
Universal  History  ;  satirized  Bute  and  the  elder  Pitt  in  his 
Adventures  of  an  Atom  (1769);  went  for  his  health  to  Italy 
17f*>9,  and  wrote  on  the  journey  7'/f-  Expedition  of  Hum- 
phrey Clinker  (3  vols.,  1771),  his  most  amusing  book.  D. 
at  Monte  Nero,  near  Leghorn,  Italy,  Oct.  21,  1771.  Many 
complete  editions  of  his  novels  and  poems  have  been 
published.  Biographies  were  written  by  Dr.  Robert  An- 
derson (1796),  Dr.  John  Moore  (1797),  and  Thomas  Roscoe 
(1810).  Porter  C.  Bliss. 

Smolt.     See  Salmon. 

SmilST'srling  [Dutch,  smokkelen'],  the  offence  either  of 
bringing  into  the  country  articles  entirely  prohibited,  or  of 
defrauding  the  customs  revenue  by  secretly  importing  goods 
upon  which  duties  are  laid  without  paying  such  duties  or 
without  paying  the  full  amount  required  by  law.  As  the 
whole  subject  of  the  customs  revenue  is  the  creature  of 
statute,  the  offences  which  consist  in  its  evasion  or  viola- 
tion are  also  of  a  statutory  origin,  and  in  this  country  they 
belong  exclusively  to  the  jurisdiction  of  the  national  legis- 
lature and  judiciary,  being  included  in  the  power  of  Con- 
gress to  regulate  all  foreign  commerce.  The  existing  law 
is  contained  in  the  U.  S.  Rev.  Stat.,  especially  in  tit.  xxxiv., 
chap.  10,  §g  3058  to  3094,  although  some  provisions  are 
scattered  through  other  chapters  relating  to  the  imposition 
and  collection  of  duties.  The  following  penalties  may  be 
enforced  for  various  acts  which  are  collectively  embraced 
in  the  general  description  of  smuggling:  (1)  The  guilty 
person  is  liable  to  a  fine  of  not  more  than  $5000  and  not 
less  than  $50,  or  to  imprisonment  for  not  more  than  two 
years,  or  to  both.  (2)  The  goods  fraudulently  introduced 
or  attempted  to  be  introduced  are  to  be  seized,  and,  if  con- 
demned by  the  court,  are  to  be  forfeited  and  sold.  (3)  The 
vessel  in  which  the  goods  are  thus  imported  may  be  like- 
wise seized,  cSndemned,  and  forfeited  if  the  owner  or  man- 
aging agent  was  consenting  to  and  guilty  of  the  offence. 
(4)  Any  vehicle,  conveyance,  team,  beast,  etc.,  by  means 
of  which  goods  are  wrongfully  brought  into  the  country 
by  land  may  also  be  seized  and  forfeited;  but  no  such  con- 
veyances belonging  to  and  used  by  common  carriers, 
whether  persons  or  corporations,  are  liable  to  forfeiture 
unless  the  owner,  superintendent,  or  agent  in  charge  is 
consenting  or  privy  to  the  illegal  importation.  (5)  Various 
pecuniary  penalties  may  be  visited  upon  the  owners  or 
masters  of   vessels  for  certain   specific  violations  of   the 
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law,  such  as  resisting  or  hindering  the  revenue  officers,  and 
the  like;  which  penalties  are  made  liens  upon,  and  may  he 
summarily  enforced  against,  the  vessels  themselves.  Cases 
involving  any  of  the  foregoing  forfeitures  or  pecuniary 
fines  are  reported  to  the  proper  U.  S.  district-attorney,  and 
it  is  his  duty  to  prosecute  the  delinquent  or  to  procure  a 
condemnation  of  the  property  in  the  national  courts.  The 
customs  officers  are  clothed  with  very  large  powers  in  order 
to  detect  and  punish  any  fraudulent  importation  or  con- 
cealment, or  failure  to  pay  the  full  duties  required  by  the 
law.  They  may  board  and  search  all  vessels  lying  in  port, 
and  all  those  bound  to  the  U.  S.  while  not  more  than  four 
leagues  from  the  coast.  They  may  also  search  all  persons 
coming  into  the  country,  all  trunks,  boxes,  or  other  bag- 
gage, papers,  envelopes,  all  conveyances  and  means  of 
transport,  stores,  warehouses,  and  other  buildings — -in 
short,  all  places  or  things  where*  the  goods  themselves  or 
the  evidence  of  their  wrongful  importation  may  possibly 
be  concealed.  Finally,  by  means  of  an  order  of  the  court 
they  may  obtain  an  inspection  of  the  books  of  account  and 
business-papers  of  merchants  and  others  suspected  of  or 
charged  with  the  wrongful  non-payment  of  duties.  When 
the  property  seized  is  condemned  and  sold,  the  proceeds, 
after  paying  the  costs  and  expenses,  are  distributed,  part, 
to  the  U.  S.,  part  to  the  principal  customs  officers  of  the 
district,  anil  part  to  the  informer  if  there  was  any  distinct 
from  the  officer  himself  who  detected  the  offence  and  pro- 
cured the  seizure.  John  Norton  Pomeroy. 

Smut  [Ang.-Sax.  amitta].  The  diseases  of  grain  in 
which  the  kernels  become  converted  into  masses  of  black 
powder  are  popularly  called  smuts.  In  England  the  term 
bunt  is  often  applied  to  similar  diseases.  The  diseases 
known  as  smuts  are  all  caused  by  fungi  belonging  to  the 
order  Ustilagineae.  The  common  smut  of  Europe,  also 
found  in  this  country,  is  Ustilago  segetum  ;  it  is  very  com- 
mon on  oats.  The  most  frequent  and  striking  smut,  how- 
ever, which  is  found  in  America  is  Ustilago  mayidiSj  which 
produces  the  distortions  of  the  ears  of  Indian  corn  with 
which  every  one  is  familiar.  The  smut  in  wheat  is  Til- 
Ictia  caries.  It  is  this  form  which  is  called  frequently 
bunt.  The  smut  on  rye  is  Uroeystis  occulta.  The  smuts 
are  by  no  means,  however,  confined  to  grains,  but  are 
abundant,  on  other  plants,  and,  although  generally  con- 
fined to  (he  floral  organs,  in  some  species  are  found  on  the 
leaves  and  stalks.  (For  a  further  account  of  smuts  see 
UstilaginEjE.  For  a  more  systematic  account  of  this  group 
of  fungi  see  UftEDINES.)  W.  G.  FARLOW. 

Smybert.     See  Smibert. 

Smyr'na,  city  of  Asia  Minor,  situated  at  the  bottom 
of  the  Ilernuean  Gulf,  whose  entrance  lies  opposite  the 
island  of  Mitylene.  The  Leleges,  a  piratical  Greek  tribe, 
first  built  a  fort  on  Mount  Pagus  and  a  closed  port  at  its 
foot  about  1500  years  before  our  era.  In  1420  (n.  c.)  Tan- 
talus, king  of  one  of  the  Lydian  tribes,  erected  the  city  of 
Tantalis  upon  a  hill  on  the  N.  E.  side  of  the  inner  bay; 
the  remains  of  its  acropolis  and  of  his  own  tomb  are  yet 
standing,  as  well  as  those  of  its  port,  the  Naulochos,  whence 
saik-d  the  Lydian  ancestors  of  the  Tyrrhenians  to  Italy. 
Repeated  earthquakes  having  destroyed  his  father's  capita!, 
Pelops  removed  its  inhabitants  to  Greece  and  gave  his 
name  to  its  peninsula  (  b.  C.  L362).  Fifty  years  later  Theseus 
built  a  city  farther  inland,  on  the  site  of  the  present  village 
of  Boornabatj  and  named  it  Smyrna  after  his  wife,  an 
Amazon.  Soon  after  this  occurred  the  Trojan  war,  by 
which  the  Phrygian  power  was  broken,  and  the  country 
began  to  swarm  with  Greek  colonists.  In  their  division 
of  the  soil  the  Hermaean  Gulf  became  the  boundary-lino 
between  ./Eolia  on  the  N.  and  Ionia  on  the  S.,  and  Smyrna 
was  for  centuries  the  bone  of  contention  between  the  two 
stales.  It  was  first  possessed  by  the  Ionians ;  then  the 
yEolians  took  and  walled  it.  But  it  had  already  changed 
its  site,  being  erected  on  the  banks  of  the  sacred  I&eles,  a 
remarkable  stream  which  rushes  out  of  a  pond  at  the  foot 
of  the  hills  and  enters  the  sea  but  15011  yards  from  its  source. 
IUic  stood  the  temple  of  Diana,  and  many  mosaic  pave- 
ments, columns,  and  broken  statues  still  attest  the  venera- 
tion of  the  ancients.  Here  Homer  sang  his  immortal  verse; 
for,  though  seven  cities  dispute  the  honor  of  having  given  him 

birth,  the  ancients  generally  admit  the  claims  of  Smyrna. 
The  Ionians  had  repossessed  their  city  but  about  lull  years 
when  Alyattes,  king  of  Sardis,  took  and  dismantled  it  in 
628.  Thence  for  four  centuries  her  people  dwelt  in  an  im- 
walled  town  and  in  the  villages  of  the  neighboring  plain 
(as  at  the  present  day),  until  Alexander  the  Great,  being 
warned  of  Jupiter  in  a  dream,  ordered  a  new  city  to  bo 
built  on  the  slopes  of  Mount  Pagus;  which  was  done  by 
his  generals  Antigonus  and  Lysimaehua  (b.  c,  S20-300), 
the  Lelegian  castle  being  repaired  and  converted  into  an 
acropolis.  From  this  time  Smyrna  inoreased  in  wealth  and 
prosperity,  becoming,  as    it  has   been  ever  since,  the  chief 


commercial  city  of  Asia  Minor.  When  that  country  be- 
came subject  to  the  Romans,  they  made  it  the  seat  of  a  con- 
vt  ntus Juridicus  i  Pliny,  v.  .".I  i,  and  it  suffered  but  a  tempo- 
rary injury  from  the  siege  there  sustained  by  Trebonius, 
one  of  Caesar's  murderers,  and  its  capture  by  Dolabella  : 
for  Strabo  at  the  beginning  of  our  era  calls  it  "the  most 
beautiful  city  of  Ionia."  "  It  was"  then,  as  now,  "built 
on  a  hill,  but  the  greater  part  in  the  plain  near  the  harbor, 
the  Metroum,  and  the  Gymnasium.  The  divisions  of  the 
streets  were  excellent,  and  as  nearly  as  possible  in  straight 
lines."  (Strabo,  xiv.  1,  ?,~.)  The  remains  of  ancient  Smyrna 
fully  attest  the  high  degree  of  civilization  acquired  by  its 
inhabitants;  columns,  statuary,  and  articles  in  precious 
metals  and  gems  have  been  dug  up  for  centuries,  many  of 
which  are  now  adorning  the  museums  and  private  collec- 
tions of  Europe.  Christianity  was  probably  introduced 
into  Smyrna  during  the  first  century  of  our  era,  and  Poly- 
carp,  one  of  its  early  bishops  and  a  disciple  of  St.  John, 
suffered  martyrdom  in  167  A.  D.,  and  Pionius,  a  pious  pres- 
byter, in  249.  Smyrna  sent  its  bishop,  Kutyehes,  to  the 
oecumenical  council  held  at  Nice  in  325.  The  names  of 
only  thirty  bishops  down  to  the  year  1721  have  been  pre- 
served. Smyrna  is  one  of  the  seven  apocalyptic  churches; 
and  it  is  worthy  of  note  that  it  alone  is  commended,  with 
Philadelphia,  in  the  epistles  to  the  seven  churches,  and  that 
these  two  cities  are  still  flourishing,  while  the  other  five  are 
little  better  than  a  mass  of  ruins.  Smyrna  has,  however, 
repeatedly  suffered  from  earthquakes,  the  most  notable  in- 
stance being  in  177  A.  r>.,  when  it  was  rebuilt  by  the  em- 
peror Marcus  Aurelius.  In  modern  times  a  similar  calamity 
occurred  in  I6S8  and  in  1 778,  and  the  city  was  mostly  de- 
stroyed by  fire  in  1797  and  1R44:  many  inhabitants  were 
also  carried  off  by  the  plague  in  1812  and  1  s : ; 7 .  Under  the 
Byzantine  empire  Smyrna  was  the  capital  of  a  province  or 
them  a,  and  in  900  was  erected  into  an  independent  archbish- 
opric by  Leo  the  Wise  By  this  time,  however,  the  Moslems 
had  overrun  the  peninsula,  and  their  ships  were  beginning 
to  contend  for  the  mastery  of  the  sea.  Tzaehas,  a  Turkish 
pirate,  took  possession  of  the  city  (10S0),  but  was  driven 
out  by  a  Greek  fleet  under  John  Ducas,  who  greatly  dam- 
aged the  place.  It  was  repaired  by  John  Vataces  (1222), 
and  erected  into  an  archbishopric  with  eight  dependent 
bishoprics.  The  conquests  of  the  Moslems  by  land  mean- 
while brought  them  nearer  the  western  coast  of  the  penin- 
sula; and  though  the  empire  of  the  Seljookides  was  fall- 
ing to  pieces,  Aidin,  a  Turkish  prince,  carved  himself  a 
state  out  of  ancient  Ionia  and  gave  his  name  to  its  capital, 
the  former  Tralha.  near  the  Meander.  He  took  Smyrna 
in  1313;  but  a  fleet  of  crusaders,  surprising  the  city,  built 
the  fort  of  St.  Peter  by  the  sea,  and  confined  the  Turks  to 
the  castle  on  Mount  Pagus.  The  Roman  Catholic  worship 
was  first  introduced  at  this  time  (1346),  ami  despite  many 
vicissitudes  it  has  been  maintained  ever  since.  Soon  after 
(1401 ),  occurred  the  devastating  irruption  of  Tamerlane, 
who  vanquished  Sultan  Bayezid  in  the  plains  of  Angora. 
He  came  to  Smyrna,  and,  resolving  to  take  the  fort  of  St. 
Peter,  ordered  his  soldiers  to  fill  up  the  port,  carried  the 
place  by  storm,  and  butchered  all  who  fell  into  his  hands. 
The  Mogul  emperor  soon  after  withdrew  to  his  own  country, 
and  Smyrna  was  occupied  by  Kineit,  from  whom  it  was 
wrested  by  Sultan  Moorad  II.  ( I  121  \.  The  brave  knights 
of  St.  John  made  several  vain  attempts  to  obtain  possession 
of  a  place  of  such  commercial  importance,  and  the  Vene- 
tians sacked  it  in  147-'*.  but  the  Turks  finally  built  the  San- 
jak  Castle  at  the  entrance  of  the  bay  and  effectually  (dosed 

the  narrow  channel  (1630).    Since  that  event  Smyrna  has 

been  in  the  undisturbed  possession  of  the  Osmanli  sultans, 
but  its  European  population  has  so  much  increased  that 
the  Turks  universally  call  it  the  city  of  the  Giaours.  It 
early  became  the  chief,  almost  the  only,  port  in  Turkey  for 
foreign  commerce  until  the  invention  of  steam  navigation 
overcame  the  currents  of  the  Dardanelles  and  the  Bosphorus. 
Its  population  has  increased  from  90,000  in  1631  (Ta  vernier) 
or  27,200  in  1702  (Tourneforl  I  to  187,000  in  l*oS,  of  whom 
only  40,000  arc  Turks  ;  there  are  no  less  than  20,000  persons 
of  European  birth  or  descent,  who  are  amenable  to  Turkish 
law  only  i  n  tliei  r  estates,  and  are  otherwise  governed  by  the 
codes  of  the  countries  to  which  they  respectively  belong, 
administered  by  their  consuls. 

Modern  Smyrna  is  built  in  part  upon  the  slopes  of  Mount 
Pagus,  bul  mostly  on  the  low  ground  at  their  foot  formed 
in  good  measure  by  a  torrent  from  the  S.,  and  extending 
to  a  tongue  of  land  called  "the  Point."  Its  eastern  limit 
is  formed  by  the  above-mentioned  torrent  and  the  "cam 

Van    bridge,"    beyond    which     lie    the    Turkish     cemeteries 

thickly  planted  with  fine  cypresses.  The  Bea-faoe  is  2 
iiiih's  in  extent  N.  and  S.,  and  its  irregular  line  is  now 
being  corrected  by  a  long  stone  wharf.  The  streets  are 
either  parallel  or  at  right  angles  to  the  sea,  hut  the}  are 
Straight  only  in  the  Armenian  quarter,  having  been  laid 
out  anew   by  that  public-spirited  people  after  the  fire  of 
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1844.  The  bouses,  usually  two  stories  high,  are  now  gen- 
erally built  of  wooden  beams  encased  in  stone,  to  preserve 
them  at  once  from  fire  and  the  earthquake.  There  are 
several  free  hospitals,  each  cation  usually  having  its  own, 
Furies  and  Jews  excepted.  The  Greeks  have  3  churches, 
i  [-meniana  '.  the  Roman  Catholics  3,  the  Protestants  1 
chapels,  and  the  Jews  1  synagogue.  The  mosques  are 
..hi  churches  or  tekkes.  Smyrna  is  the  best 
supplied  with  schools  of  any  city  in  the  empire,  and  has  - 
ii,  1  Greek,  and  1  Armenian  weekly  paper.  Smyrna 
i--  the  chief  mart  for  European  commerce  in  Asia  Minor. 
I  sports  consist  of  silk,  opium,  drugs,  dyes,  and  gums, 
gall-nuts,  wool,  valonea,  dried  tigs,  and  raisins,  and  fresh 
fruits  ;  ami  the  imports  are  coffee,  sugar,  cochineal, 
Indigo,  tin.  iron,  lead,  broadcloth,  cotton  goods,  rum. 
brandy,  -pices,  and  machinery.  The  warehouses  are  near 
the  sea  ;  lighters  are  used  on  account  of  the  shallowness  of 
the  water  near  the  shore.  There  are  usually  both  foreign 
and  Turkish  naval  ships  in  port,  sometimes  an  entire  fleet, 
though  the  preference  is  usually  given  by  the  latter  to  the 
Bay  of  Voorla(C7n20i»eH«),  halfway  out  of  the  gulf.  The 
defences  of  Smyrna  consist  of  a  battery  on  the  shore  near 
the  great  military  barracks,  ami  of  the  ruinous  castle  at 
the  entrance  of  the  bay,  which  contains  some  old  brass 
cannon  large  enough  for  a  man  to  sit  within,  with  stone 
balls  to  match.  The  harbor  is  secure,  but  the  yearly  de- 
posits from  the  llcrmus  at  its  entrance  must  ere  long  cut 
otl"  Smyrna  from  the  sea,  as  has  occurred  at  Ephesus  and 
Nice.  Smyrna  possesses  the  only  railways  yet  built  in 
Asia  Minor — the  one  extending  S.  to  A'idin,  a  distance  of 
83  miles,  with  Ephesus  lying  about  half  way;  and  the 
other  to  Philadelphia,  by  Magnesia  and  Cassaba,  113  miles 
in  all.  Many  steamers,  Austrian,  French,  Russian,  Eng- 
lish, Greek,  Italian,  Spanish,  Turkish,  and  Egyptian,  place 
it  in  direct  communication  with  all  the  principal  ports  of 
the  Mediterranean  and  the  Black  Sea.  Smyrna  yet  pre- 
sents some  venerable  ruins — the  castle  on  the  hill,  the 
great  theatre  beneath  it,  and  the  stadium,  the  scene  of 
Polycarp's  martyrdom.  The  fort  of  St.  Peter  is  well  pre- 
served, and  still  shows  the  escutcheon  of  the  old  knights. 
Smyrna  is  the  starting-point  for  visiting  the  "seven 
churches  of  Asia."  The  beauty  of  its  neighborhood  is 
justly  celebrate  1,  and  its  country  villas  are  unrivalled  in 
the  empire.  Magnesia  is  situated  at  the  foot  of  Mount 
Sipylus,  and  in  the  plain  below  Antiochus  was  vanquished 
bj  Scipio.  On  the  same  mountain  is  the  bust  of  Niobe, 
the  oldest  Grecian  sculpture  in  existence;  and  not  far 
away,  beyond  Xif,  may  be  seen  the  bas-relief  of  Sesostris, 
s>»  called.  Ephesus,  Aphrodisia,  Hierapolis,  and  Sardis 
also  offer  interesting  remains.  The  region  is  sometimes 
overrun  and  made  insecure  by  bands  of  brigands.  The 
province  is  governed  by  a  pasha,  who  resides  alternately 
in  Smyrna  and  Aidin,  the  latter  being  preferred,  in  spite 
of  its  unhealthiness,  on  account  of  its  large  Turkish  popu- 
lation. II.  J.  Van  Lenxep. 

Smyrna,  p.-v.,  Kent  co.,  Bel.,  on  Delaware  R.  R.,  60 
miles  S.  of  Philadelphia,  has  4  churches,  a  library,  town- 
hall,  and  seminary,  1  bank.  I  newspaper,  3  hotels,  2  iron- 
foundries,  2  shipyards,  and  2  flouring  and  1  large  ship- 
lumber  and  planing  mill.  Business,  fruit-growing  and 
agriculture.     P.  21 10.     J.  II.  Hoffecker,  Ed.  "  Times." 

Smyrna,  tp.,  Jefferson  co.,  Ind.     P.  I486. 

Smyrna,  tp.,  Aroostook  co.,  Me.     P.  159. 

Smyrna,  p.-v.  and  tp.,  Chenango  co.,  N.  Y.,  at  junc- 
tion of  New  York  and  Oswego  Midland  with  L'tica  Che- 
nango and  Susquehanna  R.  R.     P.  1668. 

Smyrna,  tp.,  Carteret  co.,  N.  C.     P.  905. 

Smyrna,  p.-v.,  Rutherford  co.,  Tenn.,  on  Nashville 
and  Chattanooga  R.  R. 

Smyrna  Landing,  v.,  Kent  co.,  Del.     P.  158. 

Smyth,  county  of  S.  W.  Virginia,  on  the  head-waters  of 
Holston  River,  consisting  chiefly  of  an  elevated,  fertile 
valley,  bounded  S.  E.  by  Iron  Mountain  and  X.  W.  by 
AValker's  Mountain,  has  deposits  of  limestone,  rock-salt, 
and  gypsum,  and  is  traversed  by  Atlantic  Mississippi  and 
Ohio  R.  R.  Staples.  Indian  corn,  wheat,  oats,  butter,  and 
cheese.     Cap.  Marion.     Area,  500  sq.  m.     P.  8898. 

Smyth  (Andrew  Woods),  M.  D..  b.  near  Londonderry, 
Ireland,  Feb.  15,  1833;  arrived  at  New  Orleans  in  184*9, 
where  he  began  the  study  of  medicine ;  graduated  in  the 
medical  department  of  the  University  of  "Louisiana  1859. 
He  has  been  a  resident  student  and  hmi-e-surgeon  of  the 
great  charity  institution  of  that  city  h\<  whole  professional 
life,  and  in  it  he  performed  (May  1  .  1864  the  operation, 
the  first  and  only  one  recorded,  of  tying  successfully  the 
arteria  innominata.  In  some  twenty  attempts,  made  by  the 
most  eminent  surgeons,  all  had  failed;  his  success  was  at- 
tributed to  ligating  also,  where  secondary  haemorrhage  had 
occurred,  the  vertebral  artery,  which  prevented  regurgitant 


haemorrhage.  Dr.  Valentine  Mott,  who  was  the  first  to  tie 
the  innominata,  said  on  his  deathbed  that  Dr.  Smyth's  suc- 
cessful operation  had  afforded  him  more  consolation  than 
all  others  of  similar  character.  Paul  F.  Eve. 

Smyth  (Charles  Piazzi),  son  of  Admiral  W.  II.  Smyth, 
b.  about  1320  :  received  a  scientific  training  in  his  father's 
private  astronomical  observatory  at  Bedford;  was  employed 
for  some  time  under  Mr.  Maclean  in  the  observatory  of  the 
(apt.- of  Good  Hope:  was  appointed  royal  astronomer  for 
Scotland:  made  a  valuable  series  of  observations  from  the 
Peak  of  Teneritfe  1856:  published  Teneriffet  n,i  Astron- 
omer's Experiment}  <"■  Specialities  of  a  Residence  above  the 
Clouds  (1858),  being  the  first  work  ever  illustrated  by 
stereoscopic  views;  visited  Russia,  giving  an  account  of 
his  tour  and  scientific  observations  in  a  book,  Three  Cities 
in  Russia  [2  vols.,  1S62),  and  made  a  thorough  examina- 
tion of  the  Great  Pyramid  of  Egypt,  which  Ik-  considers  to 
have  been  built  under  divine  inspiration  as  a  standard  of 
a  system  of  weights  and  measures.  This  theory  is  set  forth 
and  defended  in  three  works — Our  Inheritance  in  the  Great 
Pyramid  (1864),  Life  and  Work  at  the  Great  Pyramid  (3 
vols.,  1867),  and  Antiquity  of  Intellectual  Man  (1868), 

Smyth  (Egbert  Coffin),  D.  D.,  b.  at  Brunswick,  Me., 
in  1829;  graduated  at  Bowdoin  College  184S;  became  a 
Congregational  minister,  and  wits  appointed  professor  of 
natural  and  revealed  religion  at  Bowdoin  1856.  Author 
of  several  published  sermons  and  discourses,  etc. 

Smyth  (James  Carmichabl),  M.  D.,  b.  in  Scotland  in 
1741  ;  studied  medicine  at  Edinburgh  and  at  Leyden  ;  was 
employed  in  the  medical  department  of  the  British  army; 
had  charge  of  the  French  prison  at  Winchester  17S0  ;  dis- 
covered the  means  of  arresting  contagion  b}'  the  employ- 
ment of  three  mineral  acids,  for  which  he  received  a  grant 
from  Parliament  1S02;  became  physician-extraordinary  to 
George  III.,  and  d.  in  1821.  Author  of  several  medical 
treatises,  especially  on  contagion  and  on  hydrocephalus. 

Smyth  (Sir  James  Carmicitakl),  Bart.,  son  of  the 
above,  b.  in  Scotland  about  1776;  served  in  the  British 
army  in  Canada  1S12-15:  major-general  1S25;  baronet 
1821,  and  governor  of  British  Guiana  from  June,  1833,  to 
his  death,  Mar.  4,  1838.  He  prepared  for  the  confidential 
use  of  the  duke  of  Wellington  A  Prfcisofthe  Wars  in  Canada 
from  1755  to  the  Treaty  of  Ghent  in  1814  (London,  1S26). 

Smyth,  or  Smith  (Sir  John),  cousin  through  his 
mother  to  King  Edward  VI.,  b.  in  England  about  1530; 
was  distinguished  as  a  soldier  during  the  continental  wars 
of  Elizabeth,  and  as  ambassador  to  Spain.  D.  about  1598. 
Author  of  Certain  Discourses  concerning  the  Formes  and 
Effects  of  Divers  Sorts  of  Weapons,  etc.  (London,  1590; 
reprinted  in  Lilly's  Bibliotheca  Anglo-Curiosa,  1809),  and 
Instructions,  Observations,  and  Orders  MiHtarie  (1594). 

Smyth  (John),  b.  in  England  about  1552:  graduated 
at  Christ's  College,  Cambridge,  1575;  became  a  fellow; 
took  orders  in  the  Church  of  England;  was  reproved  by 
the  heads  of  the  university  1580  for  having  advocated  a 
judaic  observance  of  Sunday,  but  persisted  in  his  teach- 
ings: connected  himself  with  the  Puritans:  was  minister  at 
Gainsborough  to  a  congregation  with  which  he  emigrated  to 
Amsterdam  1606;  was  converted  to  Baptist  principles  by 
Dutch  theologians;  caused  a  separation  among  the  Puritan 
refugees  in  Holland,  and  maintained  controversies  with 
Ainsworth,  Robinson,  and  others.  D.  at  Amsterdam  in 
1610.  Author  of  A  True  Description  of  the  Visible  Church 
(15S9),  The  Difference  of  the  Churches  of  the  Separation 
(1608),  Parallels,  Censures,  Observations,  etc.  (1609),  The 
Character  of  the  Beast,  etc.  (1609),  and  a  posthumous  De- 
claration of  the  Faith  of  the  English  People  remaining  at 
Amsterdam  (1611),  etc. 

Smyth  (Thomas),  D.  D.,  b.  at  Belfast,  Ireland,  July  14, 
1808  ;  was  educated  at  Belfast  and  at  London  ;  came  to  the 
TJ.  S.  1830;  studied  divinity  at  Princeton,  and  was  pastor 
of  the  Second  Presbyterian  church  at  Charleston,  S.  C, 
from  1832  until  his  death,  Aug.  20,  1873.  Author  of  nu- 
merous works,  chiefly  in  illustration  and  defence  of  the 
Presbyterian  form  of  church  government;  also  of  The 
Unity  of  the  Human  Race  proved  to  he  the  Doctrine  of 
Si-rijifnre,  Reason,  and  Science  (1850)  and  The  True  Origin 
and  Source  of  the  Mecklenburg  Declaration  of'  Independence. 

Smyth  (Thomas  A.),  b.  in  Ireland;  came  to  the  U.  S. 
in  childhood;  settled  at  Wilmington,  Del.:  entered  the 
Union  army  1863  :  made  brigadier-general  June  3,  1864, 
for  gallant  conduct  at  the  battle  of  Cold  Harbor ;  became 
commander  of  the  2d  division  of  the  2d  army  corps,  and 
was  mortally  wounded  near  Farmville  Apr.  6,  dying  at 
Petersburg  Apr.  9,  1S65. 

Smyth  (William),  b.  at  Liverpool,  England,  in  1766; 
graduated  at  Peterhouse.  Cambridge,  1787;  became  tutor 
to  a  son  of  R.  B.  Sheridan,  through  whose  influence  he 
was  appointed  professor  of  modern  history  at  Cambridge 
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1S07,  retaining  that  post  until  his  death,  at  Norwich  Juno 
26,  1849.  Author  of  Lecture*  on  Modern  Hiatory  (2  toIs., 
1840),  republished  in  the  U.  S.  with  additions  by  Pres. 
Jared  Sparks  (Boston,  2  vols.,  1841),  and  Lectures  on  the 
French  Revolution  (3  vols.,  1S40). 

Smyth  (William),  b.  at  Pittston,  Me.,  in  1797;  grad- 
uated at  Bowdoin  College  1822;  was  for  forty  years  pro- 
fessor of  mathematics  in  that  institution,  and  author  of  a 
series  of  textbooks  on  algebra  and  geometry.  1).  ;it  Bruns- 
wick,  Me.,  Apr.  3,  1S68. 

Smyth  (William  Henry),  D.  C.  L.,  F.  R.  S.,  b.  at  "West- 
minster, England.  Jan.  21,  1788,  son  of  J.  B.  Palmer  Smyth 
of  New  Jersey,  a  loyalist  of  the  American  Revolution,  who 
claimed  descent  from  the  famous  ('apt.  John  Smith;  en- 
tered the  British  navy  ls(i,">;  served  at  Cadiz  1810;  was 
detailed  by  the  lords  of  the  admiralty  to  make  a  hydro- 
graphieal  survey  of  the  coasts  of  .Sicily  ami  the  adjacent 
islands,  which  resulted  in  the  publication  of  his  Atlas  and 
OfHcripfire  Miiixn'r  <>u  Si-ilij  [  ]  S2  1 1  ;  was  promoted  to  com- 
mander Sept.,  L815  ;  completed  a  survey  of  the  coasts  of  the 
Adriatic  1817;  made  a  final  survey  of  the  Mediterranean 
1821  ;  published  a  large  number  of  charts  of  different  por- 
tions of  that  sea;  became  post-captain  1S24,  and  rear- 
admiral  185:i;  resided  successively  at  Bedford  and  at  Car- 
diff, erecting  a  private  astronomical  observatory  at  each 
place,  and  was  known  for  many  years  as  an  enthusiastic 
lover  of  science;  was  a  member  and  officer  of  many  so- 
cieties, and  president  of  the  Royal  Astronomical  Society, 
and  in  1857  became  hydrographer  to  the  admiralty.  I), 
near  Aylesbury  Sept.  'J.  1865. 

Snail  [Ang.-Sax.  snsegal,  "  little  snake  "],  a  name  given 
to  the  terrestrial  shell-bearing  gasteropod  mollusks  gene- 
rally, and  frequently  extended  to  the  similar  forms  inhab- 
iting the  waters.  The  terrestrial  species  were  formerly 
combined  by  many  authors  in  a  single  family  (called  Coil- 
mace's  by  Lamarck),  but  the  incongruity  of  this  assemblage, 
and  the  wide  differences  between  the  inoperculateand  oper- 
culate  types,  were  soon  recognized  ;  they  were  then  differ- 
entiated into  the  Pulmonifera  inoperculata  (including  slugs 
and  snails)  and  Pulmonifera  operculata.  It  was  subse- 
quently recognized  that  even  such  a  distribution  did  not 
adequately  express  the  fundamental  differences  between  the 
several  types.  It  is  now  generally  admitted  that  the  ter- 
restrial snails  are  divisible  into  three  categories — viz.  (1) 
Pulmonata,  including  the  inoperculate  forms,  as  well  as 
allied  forms  living  in  the  water,  and  also  the  slugs;  (2) 
certain  operculigerous  forms  (Cyclostomida1,  Aciculida?, 
etc.)  which  are  closely  allied  to  the  aquatic  Littorinida\ 
etc.,  and  consequently  Pectinibranehiata,  in  the  extended 
sense  of  the  word;  and  (.'5)  other  operculigerous  types 
(Helicinidse,  Proserpinida1,  etc.)  which  are  most  nearly 
related  to  certain  other  aquatic  forms  very  different  in 
structure  from  the  former  —  e.  g.  Neritida?,  Trochida?, 
etc. — and  representative  of  another  order,  the  Rhipido- 
glossa.  It  is  thus  seen  that  the  form  of  the  shell,  and 
even  the  presence  or  absence  of  a  shell,  are  of  very  inferior 
systematic  significance,  and  entirely  subordinate  to  differ- 
ences in  structure  of  the  animal.  Those  differences  are 
chiefly  exhibited  by  the  modifications  of  the  nervous 
system,  the  heart,  the  dentition  of  the  Ungual  ribbon, 
and  the  organs  of  generation.     (See,   further,   (iastero- 

PODS.  etc.)  TlIEODORE  GlLL. 

Snake.     See  Serpent. 

Snake-Bird.     See  Darter. 

Snake'bite,  tp.,  Bertie  co.,  N.  C.     P.  133n. 

Snake'-Eel  (  Ophiaurwi),  a  genus  of  marine  eels,  allied 
to  the  common  eel,  but  found  only  in  warm  latitudes.  It 
is  remarkable  for  the  absence  of  the  caudal  fin,  the  end  of 
the  lail  being  much  like  that  of  a  snake. 

Snake'-Fish,  a  name  given  on  some  parts  of  the  Eng- 
liefa  coast  to  the  Cepola  ru&escen*,  otherwise  called  Band- 
Fish  (which  sec),  and  in  some  of  the  West  Indies  and  Ber- 
muda to  the  Synodtu  (or  Sanrus)  fnccrta. 

Snake  Indians.     See  SnosnoxEs. 

Snake  (or  Lewis)  River  is  the  largest  tributary  of 
the  Columbia.  It  rises  in  Shoshone  Lake,  in  the  r.  S. 
National  Park,  within  the  limits  of  Wyoming  Territory. 
Its  source  has  an  elevation  of  7792  feet.  It  takes  a  de- 
vious course,  flowing  to  the  S..  X.  \V\.  S.  \Y.,  X.  W.  again, 
then  northward,  forming  for  a  long  distance  the  boundary 
between  [daho  on  the  B.  and  Oregon  and  Washington  Ter- 
ritory on  the  W.  finally,  its  course  is  t"  the  \V.  and  S.  W. 
Its  mouth  is  in  Washington  Territory.     Its  upper  valley 

is  broken,  with  some  fertile  areas  ;  lower  down,  the  country 
is  to  a  great  extent  open,  and  in  part  is  tine  prairie-land. 
The  stream  has  numerous  rapids,  and  its  great  oataracl  mi 
Edaho  rivals  N iagara  in  grandeur  and  exceeds  it  in  height. 
The  Snake  River  is  over  1000  miles  long,  and  has  a  large 
Volume  of  water. 


Snake'- Rool,  a  popular  name  for  many  plants  believed 
to  be  efficacious  in  the  cure  of  snake-bites.  In  the  U.  S. 
the  name  is  applied  to  the  following  among  others :  (1)  the 
black  snake-root  or  sanicle  [Sanicula  marilandica),  a  com- 
mon umbelliferous  plant,  with  a  root  of  an  aromatic  taste, 
of  some  value  as  an  antispasmodic.  (2)  The  Eryngium 
yuccafolium,  butt  on  snake  root,  or  rattlesnake  master,  is 
diaphoretic  and  expectorant.  (3)  The  Seneca  snake-root 
(sec  Sexeka).  (I,  5,  6)  l.i-iiris  ^f,i>-at<i,  tquarrosaj  and 
scnri'isa,  called  also  button  snake-root,  blazing  star,  rattle- 
snake master,  etc..  showy,  composite-flowered  plants,  with 
stimulant  and  diuretic  properties.  (7)  The  Ettpatoi 
ageratoidee,  oommon  in  the  Northern  States,  and  a  good 
tonic,  is  called  white  snake-root.  (8,  9)  The  Aristolachia 
eerpentaria,  the  well-known  Virginia  snake-root,  which  lias 
valuable  stimulant  ami  tonic  powers  and  a  pleasant  fra- 
grance. A,  reticulata  of  the  South-west  produces  much  of 
the  snake-root  of  coinmcne,  and  i-  of  good  quality.  (10) 
The  Cimiri/ngu  raeemoaa,  or  black  snake-root,  is  a  valuable 
sedative  and  expectorant.  (11)  Atmrnm  <  'u>imlenae9or  wild 
ginger,  is  called  snake-root  ami  Canada  snake-root  in  New 
England.  It  is  a  fragrant  plant,  with  properties  much  like 
those  of  Aristolochia  s<  rp%  ntaria,  but  much  more  pungent. 
This  list  illustrates  the  vagueness  of  the  popular  names  of 
plants  and  the  importance  of  scientific  classification.  The 
list  might  be  considerably  extended. 
Snake  Spring,  tp..  Hertford  co.,  Pa.     P.  631. 

Snake'- Stone,  a  small  piece  of  stone,  bone,  or  other  sub- 
stance which  is  placed  upon  the  bite  of  a  poisonous  serpent 
for  the  purpose  of  absorbing  or  charming  away  the  poison. 
The  vulgar  in  almost  all  countries  have  faith  in  this  and 
other  like  means  of  cure,  such  as  the  mad  stone,  which  is 
applied  to  the  bite  of  a  rabid  dog.  in  India,  snake-stones 
are  often  used,  and  there  are  several  apparently  well  au- 
thenticated instances  of  their  seeming  efficacy.  It  is  prob- 
able that  some  of  these  stones  may  have  a  strong  absorptive 
power  for  the  snake-poison,  for  they  are  often  porous,  and 
the  unlimited  faith  which  the  bitten  persons  have  in  this 
means  used  for  cure  is  doubtless  a  powerful  adjuvant. 

Snake'-Weed,  the  common  name  of  the  Bistort 
(which  see),  so  called  from  the  root  being  tirire  bent  on 
itself.  This  root  also  contains  starch,  which  renders  it  nu- 
tritive; hence  in  Siberia  it  is  roasted  and  eaten. 

Snake'-Wood.     See  Letter-wood. 

Snap'dragon,  a  popular  name  for  plants  of  the  genus 
Antirrhinum,  herbs  of  the  order  Scrophulariacea?.  Many 
fine  flowering  varieties  are  cultivated,  mostly  belonging  to 
A.  niajus  and  A.  latjfolium,  Old-World  plants  of  easy  culture. 

Snap'per,  a  name  applied  to  a  number  of  different 
kinds  of  fishes  in  the  Southern  U.  S.  and  West  Indian 
islands.  The  most  noteworthy  are  the  species  of  Lutjanus 
and  Sebaatea.  (1)  The  Lutjawi  are  forms  distantly  related 
to,  and  somewhat  resembling,  the  porgy  of  the  U.  S.,  and  are 
numerous  in  species.  One  member  of  the  genus  i  Lvtjanua 
caxia,  or  gray  snapper)  is  a  visitor  to  the  coast  of  the  U.S. 
as  far  N.  as  Xew  .Jersey,  but  only  young  fishes  have  been 
hitherto  found.  (2)  The  Sebaatea  viviparus  is  known  about 
Massachusetts  Pay  as  the  Sebaatesj  and  may  bo  readily 
known  by  its  compressed  body,  .r>-lobed  preopereulum,  large 
eyes,  and  reddish  body.  It  belongs  to  the  family  ScorpsB- 
nidsB.  Theodore  Gill. 

Snap'ping-Tnrtle,  the  designation  in  the  U.S.  of  sev- 
eral species  of  tortoises.  (1)  The  common  snapping-turtle 
of  the  Northern  and  most  of  the  Southern  U.  S.  is  the 
Chelydra  serpentina.  This  has  the  head  moderately  large, 
and  covered  with  a  soft  skin,  and  the  marginal  scales  of 
the  shell  are  in  a  single  row.  It  is  said  sometimes  (though 
very  rarely)  to  attain  a  length  of  about  four  feet  and  a 
weight  of  fifty  pounds.  It  is  found  from  Canada  south- 
ward, and  from  the  Atlantic  seaboard  westward  to  the 
Plains.  (LM  A  species  which  in  some  parts  of  the  Southern 
States  at  least  replaces  the  Chelydra  serpentina  is  the  li£a- 
croclemya  Temminckti.  This  animal  has  the  head  very  large 
and  broadly  triangular,  and  it  is  covered  with  numerous 
homy  plates:   the   marginal   seales  of  the   shell   are  in  two 

rows.  It  reaches  a  very  large  size;  sometimes  it  is  reported 
weighing  as  muoh  as  l'1"  pounds.  It  is  confined  to  the 
Southern  States,  extending  from  Florida  to  Western  Texas 
and  northward  up  to  Missouri  in  the  West.  It  is  perhaps 
more  generally  known  as  the  alligator  turtle.  Both  of  these 
species  belong  to  the  family  <  'helvdi  ida\  and  are  distin- 
guishable from  all  the  other  turtles  of  the  I'.  S.  by  the  long 
and  imperfectly  retractile  neek  and  tail,  and  the  cruciform 
plastron  or  lower  shell.  They  owe  their  name  to  their 
habit  of  snapping  at  their  food  or  enemies.  They  an  for 
midable  Opponents,  their  bite  being  severe,  and  it  is  diffi- 
I -nil  to  relax  their  hold.  They  are  by  many  esteemed  for 
fo«.d.  and  especially  for  making  soup.  They  have  a  musky 
odor,  which  is  rather  strong.     In  the  early  summer  thej 
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lay  from  twenty  to  forty  eggs  in  a  hole  dug  by  themselves. 
|  3  |  In  Bome  sections  of  the  Q.  B.  the  name  is  also  applied 
he  soft-shell  turtles,  or  Trionychidse,  which  also  snap 
abruptly  al  wslee  to  their  progress.  Theo.  Gill. 

Sliced s'\  ill**,  p.  v..  cap.  of  Hancock  co.,  Tcnn.    P.  177. 

SneeK*  town  of  the  Netherlands,  province  of  Friesland, 
is  neatly  built,  intersect*  1  by  canals,  and  surrounded  by 
(hit  meadow  lands.  It  carries  on  a  very  large  trade  in 
butter,  and  cheese.     P.  9395. 

Sneeze'- Wood,  the  beautiful  and  durable  timber  of 

order  Sapindaceas),  a  tree  of  South  Africa. 

When  sawing  <>r  rasping  it.  joiners  are  much  troubled  by 

the  sneezing  which  it<  line  dust  provokes.     Its  wood  is  very 

inflammable,  even  when  green. 

Snccz'inss  or  Sternutation,  a  convulsive  movement 
by  which  the  lungs  and  chest -walls  are  expanded  and  then 
Buddenly  contracted,  forcing  the  breath  out  violently  through 
the  nose.  It  is  produced  by  reflex  action,  there  being  some 
irritation  of  the  pituitary  membrane  of  the  nose  which 
originate-  the  action.  The  sneezing  tends  to  remove  the 
irritating  substance  from  the  nose.  There  are  a  large  num- 
ber of  irritating  substances  whose  presence  in  the  nostrils 
will  induce  sneezing.  When  it  is  a  symptom  of  cold,  it  in- 
dicates that  catarrhal  inflammation  has  induced  a  state  of 
things  similar  to  that  produced  by  a  foreign  substance  in 
the  nose. 

Snell  (Ebenezhu  Strong),  LL.D.,  b.  at  North  Brook- 
field,  Mass.,  Oct.  7,  1801 ;  graduated  at  Amherst  College  in 
1822  ;  was  instructor  in  Amherst  Academy  1822-25,  and  in 
Amherst  College  1S25-34,  when  he  became  professor  of 
mathematics  and  natural  philosophy.  He  published  re- 
vised editions  of  Olmsted's  textbooks  on  natural  philosophy 
and  astronomy.     D.  at  Amherst,  Mass.,  Sept.  IS,  1S7G. 

Snell  (Thomas),  D.  D.,  b.  at  Cummington,  Mass.,  Nov. 
21, 1774  ;  graduated  al  Dartmouth  College  1795:  taught  in 
the  academy  at  Haverhill  one  year :  was  licensed  to  preach 
1797;  was  ordained  pastor  of  the  Second  Congregational 
church  at  North  BrookfieM,  Mass..  June  27.  1798,  and  tilled 
that  post  sixty-four  years,  until  his  death  May  4,  1862. 
Twenty-four  of  his  sermons  and  discourses  were  separately 
published,  several  of  them  being  anniversary  addresses  of 
interest  to  the  student  of  local  history. 

Snell  (WlLLEBRORO),  b.  at  Leyden  in  1591;  studied 
mathematics  and  natural  science:  succeeded  in  1813  his 
father  as  professor  of  mathematics  at  the  University  of 
Leyden.  D.  there  Oct.  31,  1626.  He  discovered  the'law 
of  the  refraction  of  light,  and  laid  thereby  the  foundation 
of  the  science  of  optics.  He  was  also  the  first  to  calculate 
the  size  of  the  earth  by  means  of  a  trigonometrical  measure- 
ment of  an  are  of  a  meridian.  The  whole  method  of  pro- 
ceeding which  he  employed  in  this  undertaking  he  has  de- 
scribed in  his  Eratosthenes  Batavus,  sive  tie  Tens  Ambitus 
vera  Qnantitate  (Leyden,  1617).  He  also  wrote  Cyclome- 
tricus  (Leyden,  1621).  etc. 

Snell'illjg,  p.-v.,  Merced  co.,  Cal.,  on  Merced  River,  in 
a  mining  and  stock-raising  region. 

Snelling  (JosiAH),  b.  at  Boston.  Mass.,  in  17S2  ;  en- 
tered the  U.  S.  army  as  lieutenant  of  infantry  1808j  was 
distinguished  at  the  battles  of  Tippecanoe*  0811)  and 
Brownstown  (1812),  and  subsequent  engagements  on  the 
Canada  frontier:  became  lieutenant-colonel  of  rifles  and 
inspector-general  1814:  colonel  of  the  5th  Infantry  1819 ; 
was  a  principal  witness  against  Gen.  Hull  on  his  trial,  and 
published  Remarks  on  Gen.  Hull's  Memoirs  (1825).  D.  at 
Washington,  D.  C,  Aug.  20.  1828, 

Snelling  (William  Joseph;),  son  of  Col.  Josiah,  b.  at 
Boston,  Mass.,  Dec.  26,1804;  educated  at  West  Point;  be- 
came a  trapper  in  Missouri;  engaged  in  developing  the 
lead-mines  at  Galena,  III.:  began  to  figure  as  a  writer, 
both  o  id  verse,  about  182S;  was  connected  with 

several  newspapers;  wrote  for  the  principal  magazines; 
published  Truth,  a  New  rear's  Gift  for  Scribblers  (1832), 
a  spirited  metrical  satire  on  several  American  poets :  TaL  s 
of  thr  North-west,  containing  accurate  sketches  of  Indian 
life;  The  Polar  R  Western  Continent  Explored 

(1S.11);  contributed  to  the  X.  A.  Review  and  to  The  Boston 
Book  :  wrote  for  William  Apes,  the  Pequod  Indian  preacher, 
his  little  book  on  Tndian  Nullification  (1835),  and  was  for 
several  years  editor  of  the  Boston  Herald.  D.  at  Chelsea. 
Ma-.,  I).-c.  2(.  IMS 

Sne'then  (Nicholas),  b.  at  Fresh  Pond  (now  Glen 
Cove).  L.  I..  Nov.  15,  1769:  was  in  early  life  a  farmer; 
was  ordained  an  itinerant  Methodist  preacher  1794  :  labored 
four  years  in  New  England:  became  private  secretary  to 
Bishop  Asbury;  was  chaplain  to  Congress  1809;  emanci- 
pated a  large  number  of  slaves  acquired  by  marriage  1829: 
was  prominent  in  the  organisation  of  the  Methodist  Prot- 
estant  Church   1828;    removed    to    Indiana    1829.     D.   at 


Princeton  May  30,  1S45.  Author  of  several  volumes  of 
theological  and  controversial  essays  and  sermons. 

Snet'ter's,tp.,  Darlington  co.,  S.  C.     P.  771. 

Sniabar,  tp.,  Jackson  co.,  Mo.     P.  2707. 

Sniabar,  tp.,  Lafayette  co..  Mo.     P.  1550. 

S  ii  i.i  I  \  ii  .  town  of  Austria,  in  Galicia.  on  the  Pruth,  was 
formerly  fortified;  has  a  fine  castle  and  a  trade  in  cattle 
and  leather.     P.  10,603. 

Sni'der  Rifle,  so  called  from  its  inventor,  the  essential 
features  of  which  are  that  the  breech-block  revolves  around 
an  axis  on  the  right  of  and  parallel  to  the  axis  of  the  bore, 
and  the  firing-pin  passes  obliquely  from  the  nose  of  the 
hammer  through  the  breech-block  to  the  centre  of  the  base 
of  the  cartridge.  This  was  the  first  form  of  breech-loaders 
adopted  by  the  British  government,  which  in  i860  directed 
that  the  old  Enfield  muzzle-loaders  should  be  altered  to 
breech-loaders  upon  this  system. 

Snipe  [Dutch,  snip],  a  name  given  to  many  birds  of  the 
family  Scolopacidae.  The  most  prominent  species  in  the 
U.  S.  are  the  Qallinago  Wilsoni  (American  snipe),  Ma- 
crorhumphus  griseus  (gray  snipe),  Tringa  macula t a  (jack  or 
grass  snipe),  Tringa  cornutus  (robin  snipe),  and  Tetanus 
eemipalmatus  (stone  snipe).  The  Tringa  are,  however, 
more  generally  known  as  sandpipers,  and  the  Totani  as 
tattlers.     (See  Scolopacid.e.) 

Snipe'-Fish,  a  name  given  to  the  Oentriscus  scolopax, 
the  type  of  the  family  Centriscidse,  on  account  of  the  elon- 
gated snout,  comparable  to  the  bill  of  a  snipe.  It  is  also 
called  trumpet-fish. 

Snohomish,  county  of  N.  W.  Washington  Territory, 
extending  from  the  Cascade  range  on  the  E.  to  Puget's 
Sound  on  the  W.,  watered  by  several  large  streams,  is  cov- 
ered in  great  part  with  forests,  and  is  noted  for  its  cran- 
berry-marshes along  the  sound.  Staples,  lumber,  potatoes, 
and  hay.     Cap.  Snohomish.     Area,  1350  sq.  m.     P.  599. 

Snohomish,  p.-v.,  cap.  of  Snohomish  co.,  Washington 
Territory,  on  Snohomish  River. 

Snor're  Stur'leson,  b.  in  1178  at  Hwamma,  on  the 

western  coast  of  Iceland,  belonging  to  one  of  the  most 
prominent  families  in  the  island,  descending  from  the 
royal  family  of  Norway,  and  settled  at  Hwamma  since 
the  earliest  days  of  the  colonization.  He  was  educated  at 
Oddi  by  Jon  Loptson,  the  most  learned  man  in  Icelan  1, 
and  a  grandson  of  Sa?mund  Sigfusson,  the  author  of  the 
Elder  Edda.  In  1204  he  married  the  richest  heiress  in 
Iceland,  and  thus  became,  by  his  family  connections,  his 
education,  and  his  wealth,  the  most  prominent  man  in  the 
country — a  position  which  he  vindicated  by  the  magnificence 
and  splendor  of  his  life,  by  his  shrewdness  and  energy  as 
a  politician  and  magistrate,  and  by  his  eminent  talents  as 
an  orator  and  skald.  But  many  of  his  passions  were  mean, 
and  all  his  ways  were  crooked.  A  deadly  hatred  arose 
between  him  and  his  brother,  and  bitter  feuds  with  other 
families  made  his  life  a  perpetual  warfare.  He  sought  sup- 
port in  Norway,  where  he  enjoyed  a  great  reputation  :  but 
his  egotism,  avarice,  and  passion  for  intrigue  led  him  into 
fatal  mistakes,  and  he  was  murdered  at  the  instigation  of 
the  Norwegian  king,  Hakon,  by  his  two  sons-in-law  in 
1241,  at  Reikholt,  where  ruins  of  his  splendid  mansion  are 
still  to  be  seen.  His  life  gives  a  very  characteristic  and 
highly  interesting  picture  of  the  culmination  and  decline 
of  the  Icelandic  republic.  Of  his  literary  productions,  the 
most  important  is  Heimskringla,  giving  the  history  of  Nor- 
way to  the  death  of  Magnus  Erlingson  in  1177.  It  was 
translated  into  Danish  by  Peder  Clausson  in  1559,  but  not 
published  until  1697,  by  Peringskjold  (Stockholm).  The 
best  edition  is  that  begun  by  Schoning  and  finished  by 
Werlauf  (Copenhagen,  1777-1820),  with  a  Latin  and  Dan- 
ish translation.  There  is  also  an  English  translation  by 
Samuel  Laing  (3  vols.,  London,  1844).  The  Younger  Edda 
also  bears  Snurrc's  name,  but  only  parts  of  it  belong  to  him. 
Snow  [Ang.-Sax.  sndvj].  When  vapor  condenses  at  a 
temperature  below  32°  F.,  it  freezes  or  passes  into  a  crys- 
talline form,  producing  snow.  Snow-flakes,  though  assum- 
ing a  great  variety  of  forms,  usually  present  the  outline 
of  a  hexagon  or  a  six-pointed  star.  In  high  and  middle 
latitudes  the  ground  is  covered  with  snow  each  winter,  but 
within  the  tropical  regions  no  snow  falls  at  or  near  the 
level  of  the  sea,  for  the  temperature  of  the  lower  atmo- 
sphere is  always  sufficient  to  melt  it,  even  if  it  is  formed  in 
the  upper  air.  In  the  northern  hemisphere  the  limit  of  the 
fall  of  snow  at  the  sea-level  is  an  irregular  line  passing 
mainly  between  25°  and  40°  N.  lat.;  in  the  southern  it  is 
more  regular,  lying  in  the  continents  between  lats.  37°  and 
3S°.  In  general,  this  line  is  nearest  to  the  equator  in  the 
regions  most  exposed  in  winter  to  polar  winds,  as  on  the 
eastern  coast  of  Asia  and  of  North  America.  As  the  heat 
of  the  air  decreases  upward,  the  formation  of  snow  is  always 
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possible  upon  high  mountains,  even  under  the  equator.  At 
the  summit  of  the  Andes  ami  the  Himalayas,  for  example, 
the  moisture  condensed  during  the  rainy  season  falls  in  the 
form  of  snow,  while  it  rains  on  the  slopes  and  plains  below. 
Thus,  in  all  latitudes  from  the  equator  to  the  poles  the  tops 
of  high  mountains  are  covered  with  a  layer  of  permanent 
snow,  which  the  summer  heat  is  not  sufficient  to  melt.  The 
lower  limit  of  perpetual  snow,  called  the  snow-line,  is  found 


within  the  tropics  about  3  miles  above  the  level  of  the  sea- 
In  temperate  latitudes  it  descends  to  a  little  less  than  2 
miles;  and  at  the  northern  limit  of  the  continents  it  is 
about  half  a  mile,  or  even  less,  above  the  level  of  the  sea; 
while  on  the  arctic  islands  vast  fields  of  snow  remain  per- 
manently very  near  the  seashore. 

The  height  of  the  enoto-line,  as  observed  in  different  lat- 
itudes, is  given  in  the  following  table : 


New  World. 


North  Greenland 

Unalashka 

Mt.  Baker,  Or.,  about..  

Rocky  Mountains 

Rocky  Mountains 

Sierra  Nevada 

Popocatepetl,  Mexico 

Toff  ma,  Colombia 

Andes  of  Ecuador 

Andes  of  Bolivia,  \V.  side  .. 
Andes  of  Bolivia,  E.  side.... 

Andes  of  Central  Chili 

Andes  of  Patagonia 

Andes  of  Sts.  of  Magellan.. 


English  Toet. 


3i0 
500 
,000 
,500 

,500 
,000 

DIM) 

300 
,800 
,500 
700 
700 
000 
700 


Latitude. 


75°  N. 
71° 
67° 
61° 
50° 
4G° 
4i  *>° 
43° 
35° 
31° 
31° 
12° 
3°S. 
44° 


Old  World. 


Bear  Island 

Mageroe,  Cape  North 

Sulitelma,  Lapland 

.Scandinavian  Alps 

Altai  Mountains 

Alps,  N.  side 

Alps,  S.  side 

Caucasus 

Hindoo  Koosh 

Himalaya,  S.  side 

Himalaya,  W.  side 

Abyssinian  Mountains.. 

Kilima  Njaro 

New  Zealand  Alps 


English  feet. 


GOO 
2,300 
8,800 
5,300 

7.D0H 

N.SMU 

9,200 
11,000 

13,000 
16,200 

17,400 

1  l, i 

ic.onu 
7,500 


This  table  shows  that  though  the  height  of  the  snow-lino 
decreases  toward  the  poles,  its  greatest  altitude  is  not  at  the 
equator,  but  near  the  tropics,  and  that  it  is  also  subject  to 
great  irregularity  of  elevation. 

Two  conditions  regulate  the  altitude  of  the  snow-line — 
the  quantity  of  fallen  snow,  and  the  amount  of  heat  to  melt 
it.  Thus,  in  the  sub-tropical  zones,  which  have  less  snow 
and  no  less  summer  heat,  the  snow-line  is  higher  than  at 
tho  equator.  In  similar  latitudes  the  coast-regions,  ex- 
posed to  moist  winds,  have  a  lower  snow-line  than  the  in- 
terior of  the  continents  with  their  scanty  snows,  dry  atmo- 
sphere, and  hot  summers.  The  peaks  of  the  Sierra  Nevada 
bear  perpetual  snow  3500  feet  lower  than  tho  Rocky  Moun- 
tains in  tho  same  latitude.  The  S.  slope  of  the  Himalayas, 
which  condenses  the  vapors  brought  by  the  warm  monsoons, 
has  a  snow-limit,  on  an  average,  2000,  and  in  some  places 
4000,  feet  lower  than  the  N.  slope  on  the  dry  and  sunny 
plateau  of  Thibet.  In  the  Alps  the  line  of  snow  is  some- 
what higher  on  the  southern  slopes,  exposed  to  the  warm 
summer  wind  from  Italy.  In  passing  from  the  dry  climate 
of  Central  Chili  to  the  rainy  region  farther  S.,  the  snow- 
line descends  from  14,700  feet  to  6000.  A  vast  amount  of 
snow  in  the  latter  region,  and  a  wet,  cloudy  summer,  ac- 
count for  the  change.  In  the  Rocky  Mountains,  in  a  lati- 
tude corresponding  to  that  of  the  Patagonian  Andes,  the 
snow-line  has  an  altitude  of  12,500  feet — that  is,  full  6000 
feet  higher. 

Glaciers. — One  of  the  most  interesting  phenomena  con- 
nected with  the  regions  of  permanent  snow,  though  extend- 
ing far  below  their  bounds,  are  the  glaciers.  Long  before 
reaching  the  snowy  regions  the  tourist,  ascending  the  Alpine 
valleys,  stumbles  with  amazement  upon  vast  masses  of  ice 
hundreds  of  feet  in  thickness,  imbedded  in  green  valleys 
and  stately  forests,  often  near  nourishing  Tillages  and  cul- 
tivated iiclds.  These  prove  to  be  the  lower  ends  of  long 
bodies  of  ice,  whoso  heads  may  be  traced  to  the  glistening 
heights  in  the  distance.  Seen  from  above,  glaciers  look 
like  vast  streams  of  ice,  which  descend  from  the  lower 
edge  of  perpetual  snows — like  long  icicles  from  a  snow- 
covered  roof.  They  till  the  beds  of  the  Alpine  valleys,  fol- 
lowing their  windings,  and  terminate  abruptly  in  a  massive 
wall  of  ice.  From  beneath,  through  a  large  icy  vault,  the 
turbid  waters  of  the  melting  glacier  escape  in  turbulent 
torrents,  which  are  the  fountain-heads  of  all  the  gnat 
alpine  rivors.  Like  streams,  again,  when  the  slope  is  gentle 
tln-ir  surface  is  smooth;  when  precipitous,  the  mass  of  ice 
breaks  up  in  deep  crevices,  and  tho  glacier  assumes  the 
form  of  a  gigantic  frozen  cataract,  but  beyond  the  precipice 
it  becomes  even  again.  In  the  Lower  portion,  where  the  air 
is  warmer  and  the  melting  more  rapid,  the  shattered  mass 
is  sometimes  resolved  into  sharp  points  of  considerable 
height,  called  the  needles  of  tin-  glacier.  The  great  glaciers 
of  the  Alps  extend  downward, from  SOOO  to  6000  feet  below 
the  snow-line,  and  are  from  10  to  15  miles  in  length.  Along 
their  course,  like  the  great  ri\  cr-systems,  they  usually  re- 
ceive several  tributaries  or  minor  glaciers,  which  unite  in  one 
channel.  The  several  glaciers,  though  strongly  compressed, 
are  united  only  by  their  margins,  and  each  preserves  its 
indhidual  structure,  often  to  the  end    of  its  journey. 

The  most  astonishing  fact  in  regard  to  the  glaciers,  tho 
explanation  of  which  has  taxed  the  ingenuity  of  many 
physicists,  is  that  of  their  motion.  C.laciers  descend  with 
a  steady  though  imperceptible  motion  along  the  valleys 
they  occupy.  A  rapid  slope  or  a  greater  mass  accelerates, 
and  :i  gentle  slope  or  a  smaller  mass  retards,  the  motion. 
In  tho  same  glacier  tho  rate  is  always  greater  in  summer 
than  in  winter.     In  glaciers  of  the  first  order  tho  ordinary 


progress  is  from  10  to  20  inches  a  day,  but  sometimes,  as  in 
the  Mer  de  Glace  on  Mont  Blanc,  it  reaches  2  feet  or  more. 
The  bottom  and  sides  are  retarded  by  friction  against  the 
rocky  walls  of  the  valley,  while  the  top  and  centre,  moving 
more  freely,  are  more  and  more  in  advance.  Hence  tho 
lower  end  of  the  glacier,  when  free  to  expand — as  that  of 
the  Rhone  in  Switzerland — terminates  in  a  convex  semi- 
circle. The  termination  of  a  glacier,  notwithstanding  the 
constant  descent,  occupies  from  year  to  year  about  the  same 
average  position,  for  the  melting  in  summer  is  generally 
sufficient  to  dissolve  the  extremity  as  rapidly  as  it  advances. 
Heavy  snows,  however,  followed  by  a  cloudy  and  cool  sum- 
mer, which  diminishes  the  amount  of  melting,  may  cause 
the  glacier  to  extend  beyond  its  usual  limit;  while  a  dry 
winter  or  an  unusually  hot  and  clear  summer  may  reduce 
both  the  length  and  thickness  below  the  average.  Tho 
glaciers  are  thus  a  beautiful  provision  for  relieving  the  re- 
gions of  perpetual  frost  from  the  excess  of  snow,  which  is 
thus  carried  down  to  be  melted  in  the  more  genial  atmo- 
sphere below. 

Glaciers,  like  mountain-torrents,  transport  fragments  of 
rock  of  all  sizes  which  have  gradually  crumbled  from  the 
peaks  and  slopes  above  them.  On  the  surface  of  all  great 
glaciers  are  narrow  and  well-defined  bunds  of  rocks  and 
rubbish,  called  moraines,  each  of  which  is  composed,  from 
beginning  to  end,  of  the  same  kinds  of  rock.  All  these 
rooks  falling  at  the  end  of  the  glacier  accumulate  in  a  ter- 
minal moraine,  which  usually  forms  a  semicircular  wall 
across  the  valley.  The  constant  friction  of  these  vast  masses 
of  ice  on  the  surface  of  their  rocky  beds  rounds  off  the  pro- 
jections over  which  they  pass,  and  smooths  and  polishes 
e»ven  hard  granite  and  marble.  The  line  mud,  composed 
of  the  hardest  particles  of  these  crystalline  rocks,  adhering 
to  the  ice,  is  the  polishing  powder.  Coarser  grains  cut  on 
the  polished  surface  systems  of  tine  parallel  scratches,  and 
larger  pebbles  form  parallel  furrows,  all  indicating  the  di- 
rection of  the  moving  ice.  Old  moraines,  polished  and 
grooved  rocks,  and  other  evidences  of  glacier-action,  so 
different  from  that  of  water,  show  that  in  a  time  long  past 
vast  glaciers,  several  thousand  feet  in  thickness,  existed  in 
New  England  and  other  parts  of  America,  in  Switzerland  and 
other  parts  of  Europe,  where  no  permanent  snows  are  now 
found. 

The  geographical  distribution  of  glaciers  depends  upon 
both  climatic  conditions  ami  the  structure  of  mountains 
favoring  large  accumulations  of  snow.  The  mountain- 
systems  in  the  middle  latitudes,  with  abundant  snows  and 
alternate  warm  ami  cold  seasons,  are  must  favorable  to  tho 
formation  of  glaciers.  The  hot  known,  and  probably  the 
most  remarkable,  glacier  region  is  that  of  the  High  Alps, 
in  the  heart  of  which  are  Mont  Blanc,  Monte  Rosa,  ami 
the  Bernese  Alps.  The  Pyrenees  have  only  few  and  small 
glaciers.  Late  explorers  ha\  e  found  glaciers  of  large  pro- 
portions in  the  Caucasus  and  Himalayas.  In  the  Scandi- 
navian Alps  arc  many  which  descend  in  the  deep  western 
fiords  nearly  to  the  sea-level.  In  the  New  World  glaciers 
are  [ess  frequent.  Thoy  are  entirely  wanting  in  the  tropi 
cal  Andes,  the  constancy  of  temperature  throughout  the 
year,  as  well  as  the  structure  of  the  snow-covered  peak', 
being  adverse  to  their  formation.  In  (he  snowy  Patagonian 
Andes,  however,  they  are  numerous  and  well  defined.  In 
the  high  Sierra  Nevada  polished  and  grooved  rocks.  BOOM 
ing  the   former  presence   of  great  glaciers,  are  found  down 

to  moo  feel  above  the  sea-level,  but  no  glaciers  have  been 
discovered.  Farther  N.,  on  Shasta  Peak  and  Mount  Rainier, 

genuine  glaciers  of  small  dimensions  have  been  noticed. 
By  far  the  most  extensive  glaciers  arc  found  on  the  snow- 
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covered  islands  of  the  polar  oceans.  The  gigantic  Hum- 
boldt Glacier,  disooi  ered  by  Dr.  Kane  on  the  shores  of  Smith 
Sound,  is  60  miles  in  breadth,  rises  300  feet  above  the  water, 
i  an  unknown  distance  into  the  interior.  Simi- 
perhaps  less  extensive,  glaciers  occupy  nearly 
,-  valltv  a  of  Greenland,  Spitsbergen,  and  other  arctic, 
and  also  antarctic,  islands.  Large  masses  of  ice,  broken 
from  the  ends  of  these  glaciers,  form  the  enormous  ioe- 
i  iee  which  arc  so  numerous  in  tho 
,  p  ,  and   are   transported  by  the  currents  even  to 

middle  latitudes.     These  must  not  b< nfounded  with  t lie 

Ice-floes,  such  as  that  on  which  the  nineteen  members 
->l  the  crew  of  the  Polaris  floated  down  during  a  perilous 
<  of  nine  long  months  from  the  Arctic  Sea  to  the 
lower  latitudes.  The  ice-floes  are  flat,  and  often  scores  of 
square  miles  in  extent.  They  are  formed  by  the  freezing 
of  the  surface  of  the  sea,  and  subsequently  broken  up  by 
the  art  ion  of  the  winds  and  tides.  A.  G-DYOT. 

Snow  (Caleb  Hopkins),  M.  D.,  b.  at  Boston,  Mass., 
Apr.  1,  1796:  graduated  at  Brown  University  1813;  be- 
came an  eminent  physician  in  his  native  city:  published  a 
valuable  History  of  Boston  (1825;  2d  ed.  1828),  and  a 
Geography  of  Boston  and  Adjacent  Towns  (IS30).  I),  at 
Boston  July  6,  18.15. 

Snow'ball.  the  Viburnum  opulus,  a  cultivated  shrub  of 
the  order  Caprifoliacese,  called  also  Guelder  rose.  To  this 
species  belongs  the  high-bush  cranberry  of  the  U.  S., 
whose  fruit  is  edible.  The  species  is  native  to  Europe  and 
North  America.  The  snowball  is  a  variety  with  hand- 
some globular  cymes  of  sterile  flowers. 

Snow'-Berry,  the  Symphoriearpus  racemosus,  a  hand- 
some shrub  (order  < 'aprifuliacea1)  common  in  the  U.  S.  in 
many  parts,  and  half  naturalized  in  European  shrubberies. 
Its  persistent,  white,  inedible  berries  are  well  known  and 
familiar  objects.  The  name  is  also  given  to  Chiogenes 
hispidula  (order  Ericaceae),  a  creeping  woody  plant,  whose 
leaves  and  white  edible  berries  have  the  taste  of  the  checker- 
berry  (Oaultkeria).  It  is  common  in  the  Northern  U.  S. 
and  Canada. 

Snow'-Bird,  a  name  common  to  the  several  species 
or  varieties  of  the  genus  Junco  inhabiting  the  U.  S.  These 
belong  to  the  family  FringilHda?,  and  have  a  small  conical 
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The  Common  Snow-Bird. 

bill,  the  wings  rather  short,  the  middle  toe  shorter  than 
the  short  tarsus,  the  outer  toe  rather  longer  than  the  inner, 
an  1  extending  to  the  claw  of  the  middle  one,  and  the  tail 
nearly  as  long  as  the  wings,  slightly  emarginate,  and  de- 
cidedly rounded;  the  color  is  blackish  or  ash  above,  white 
on  the  belly,  and  not  developed  in  streaks  anywhere ;  the 
outer  tail-feathers  arc  white.  The  several  forms  generally 
rather  exceed  six  inches  in  length,  of  which  the  tail  forms 
a  little  more  than  half.  They  are  distributed  over  differ- 
ent regions  of  the  U.  S.  Much  difference  of  opinion  has 
prevailed  respecting  the  taxonomic  value  of  the  variations, 
some  (e.  '/.  Baird  in  1853)  admitting  as  many  as  five  dis- 
tinct species,  while  others  (e.  g.  Ridgway  in  1873)  combine 
them  as  varieties  of  a  single  polymorphic  species.  Of  these, 
the  form  hyemalis  is  the  only  Eastern  type,  while  four  are 
found  in  the  West.  They  are  birds  of  passage  in  the  East- 
ern and  Middle  States,  those  of  corresponding  temperature 
going  X.  to  breed  while  yet  snow  may  be  on  the  ground, 
and  returning  in  the  late  fall.  They  feed  on  seeds  and 
berries.  The  nests  are  built  on  the  ground  ;  they  lay  about 
four  eggs,  about  three-quarters  of  an  inch  long  and  of  a 
yellowish-white  color  dotted  with  reddish-brown. 

Theodore  Gill. 


Snow'-Bunting,  or  Snowfiake,  the  popular  name 
of  the  Plectrophanes  nivalis,  a  species  of  the  family  Frin- 
gillida?.  In  common  with  the  other  species  of  the  genus, 
it  has  a  very  long  hind  claw,  which  is  little  curved,  tho 
tarsi  are  longer  than  the  middle  toes,  and  the  lateral  toes 
are  equal  and  extend  to  the  base  of  the  claw  of  the  middle 
one;  the  distinctive  characters  of  the  species  are  the  com- 
paratively small  bill  and  the  shortness  of  the  hind  toe  (it 
is  not  longer  than  the  middle  one) ;  the  general  color  is 
white,  the  middle  of  the  back,  inner  tail-feathers,  and  ends 
of  wing-quills  black.  It  somewhat  exceeds  six  inches  in 
length,  of  which  the  tail  forms  less  than  half.  The  species 
ranges  over  the  whole  northern  hemisphere,  and  in  tho 
U.  S,  descends  southward  in  winter  to  about  the  latitude 
of  35°.  Individuals  associate  together  in  flocks  of  from 
about  a  dozen  to  several  hundreds,  and  arc  often  con- 
spicuous during  snowstorms,  whence  the  name  of  the  spe- 
cies. It  breeds  mostly  in  the  northern  regions,  and  forms 
a  nest  on  the  ground,  in  which  it  lays  its  eggs,  which  are 
whitish,  generally  spotted  with  brown.    Theodore  Gill. 

Snow  Creek,  tp.,  Mitehell  co.,  N.  C.     P.  385. 

Snow  Creek,  tp.,  Stokes  co.,  N.  C.     P.  1781. 

Snow  Creek,  p. -v.  and  tp.,  Franklin  co.,  Va.    P.  2  549, 

Snow  den,  tp.,  Allegheny  co.,  Pa.     P.  1258. 

Snowden  (James  Ross),  b.  at  Chester,  Pa.,  in  1810; 
was  Speaker  of  the  Pennsylvania  house  of  representatives 
1842-44;  State  treasurer  1K4.">— 17;  treasurer  IT.  S.  mint 
1847-50,  and  director  of  the  mint  1853-61 ;  wrote  the  arti- 
cles on  U.  S.  coinage  in  the  National  Almanac  (  1863),  also 
in  Bou vier's  Law  Dictionary  (1868) ;  published  seven  an- 
nual Reports  on  the  mint,  and  many  addresses  and  pam- 
phlets on  coinage,  currency,  and  allied  subjects;  was  author 
of  two  beautifully  illustrated  volumes  descriptive  of  the 
ancient  and  modern  coins  in  the  U.  S.  mint  (1860)  and  of 
the  medals  and  other  objects  of  interest  in  the  same  collec- 
tion (1861);  of  a  volume  on  The  Mint  at  Philadelphia 
(1861),  The  Coins  of  th.~  Bible  and  its  Money  Terms  (1864), 
and  The  Cornplanter  Memorial,  on  Historical  Sketch  of  Gy- 
ant-wtt-chia,  "the  Cornplanter"  and  of  the  Six  Nations  of 
Indians  (Harrisburg.  \*<u  |,  containingthe  report  of  Samuel 
P.  Johnson  on  the  erection  of  the  monument  at  Jenncsa- 
daga  (Warren  co.,  Pa.)  to  the  memory  of  that  distinguished 
Indian  chieftain"     D.  Mar.  21,  1878. 

Snow'drop,  the   Galanthus  nivalit 

(order  Amaryllidacea1).  a  small  herb 
much  cultivated  in  gardens  for  its  snow- 
white  flower,  appearing  in  earliest 
spring.  A  native  of  the  Alps.it  is  nat- 
mw  uralized  in  Northern  Europe,  and  is  be- 
;^S«S^/  coming  so  in  the  U.  S. 

Snowdrop  Tree,  a  popular  name 
for  Halesia  tetraptera  and  H.  diptera 
(order  Styracacea1),  small  trees  or  large 
shrubs  native  in  the  Southern  U.  S. 
They  bear  showy  white  clusters  of 
owers,  which  appear  in  spring  some- 
what before  the  leaves.  They  are  very 
fine  in  cultivation.  A  third  species  is 
II.  parvijlora,  from  Florida. 

Snow'flake,   a   popular  name   for 
the  white  flowers  of  Leucojum  oernumj 

,-rstirnm,  and  antwnnale,  European 
'fif^yj? $y!$J(T&  herbs  of  the  order  Amaryllidacea),  cul- 
V/-*-^*-  tivated  alsoin  American  gardens.    They 

arc  hardy  bulbous  plants.  The  bulb 
of  the  first-mentioned  species  has  long 
been  employed  in  the  Old  World  as  an  emetic,  and  prob- 
ably all  have  acro-narcotic  powers. 

Snow  Hill,  p.-v.  and  tp.,  Wilcox  co.,  Ala.     P.  4115. 

Snow  Hill,  p.-v.  and  tp.,  cap.  of  Worcester  co.,  Md., 
on  Pocomoke  River,  at  the  S.  E.  terminus  of  Wicomico 
Pocomoke  and  Worcester  R.  R.,  is  an  important  shipping- 
point  for  fruit  and  ovsters,  and  has  1  weekly  newspaper. 
P.  of  v.  960;  of  tp.  2834. 

Snow  Hill,  p.-v.  and  tp.,  cap.  of  Greene  co.,  N.  C.  P. 
of  v.  320;  of  tp.  2650. 

Snow-Line.     See  Sxow,  by  Prof.  A.  Gutot,  LL.D. 

Snow  Shoe,  p.-v.  and  tp.,  Centre  co.,  Pa.,  at  the  N. 
terminus  of  Snow  Shoe  branch  of  Bald  Eagle  division  of 
Pennsylvania  R.  R.     P.  1162. 

Snow-Shoes,  a  pair  of  flat  rackets  or  shoes,  of  which 
the  broad  surface  prevents  the  wearer  from  sinking  in  the 
snow.  They  are  either  made  of  wood  alone,  or  consist  of  a 
light  frame  crossed  and  recrosscd  by  thongs.  Snow-shoes 
of  a  long,  narrow  variety  are  used  in  Northern  Europe, 
which  serve  as  skates  when  necessary. 

Snuff.     See  Tobacco. 
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Snult'ei .     See  Porpoise. 

Sny'der,  county  of  Central  Pennsylvania,  on  Susque- 
hanna River,  has  a  mountainous  Burface,  with  abundance 
of  iron  and  coal,  and  is  traversed  by  Pennsylvania  K.  R. 
and  Pennsylvania  Canal.  Staples,  wheat,  Indian  corn, 
oats,  hay,  butter,  and  wool.  Tanneries  and  flour-mills  are 
numerous.     Cap.  Middleburg.     Area,  LM'.II  sq.  m.    1\  lo.iHHi. 

Snyder,  tp.,  Blair  co.,  Pa.     P.  1412. 

Snyder,  tp.,  Jefferson  co.,  Pa.     P.  792. 

Snyder  (Simon),  b.  at  Lancaster.  Pa.,  Nov.  5,1759; 
learned  the  tanner's  trade  in  youth  :  became  in  1784  a  mer- 
chant and  miller  of  Selinsgrove,  now  in  Snyder  co.,  Pa.; 
was  in  1780  a  member  of  the  State  constitutional  conven- 
tion ;  Sneaker  of  the  Pennsylvania  house  of  representa- 
tives 1802-08;  was  several  times  a  candidate  for  governor, 
and  was  elected  in  L808,  L811,  and  1814,  and  was  a  member 
of  the  State  senate  1S18-1U.  I>.  at  Selinsgrove.  Pa.,  Nov. 
9,  1819. 

Snyders  (Frans),  Flemish  painter,  b.  at  Antwerp  in 
1579;  was  a  contemporary  of  Rubens,  with  whom  he 
worked  in  concert,  and  a  friend  of  Van  Dyck,  who  painted 
his  portrait.  D,  in  1657.  His  great  power  was  in  paint- 
ing wild  animals  in  the  excitement  of  combat  or  the  chase. 
His  hunting-pictures  are  in  the  grand  style.  But  his  kit- 
chen-scenes arc  equally  remarkable  in  their  way  for  execu- 
tion of  minute  details,  the  color,  and  the  arrangement  and 
relief  of  culinary  vessels.  His  pieces  are  common  in  the 
European  galleries.  0.  B.  FltOTH INGHAM. 

Soane  (Sir  John),  F.  R.  S.,  originally  called  Swan,  b, 
at  Heading,  England,  Sept.  10,  1753,  son  of  a  bricklayer; 
was  taken  at  an  early  age  as  errand-boy  into  the  family  of 
Dance  the  architect ;  displayed  such  intelligence  as  to  be  ulti- 
mately treated  as  a  pupil ;  was  subsequently  a  pupil  of  Hol- 
land; was  sent  to  Italy  for  three  years  (  t  777— SO)  as  a  travel- 
ling student  at  Hie  cost  of  the  Royal  Academy,  on  the  recom- 
mendation of  Sir  W.  Chambers;  made  a  diligent  study  of 
the  remains  of  Roman  architecture;  was  appointed  arch- 
itect to  the  Rank  of  England  1788;  executed  plans  for  the 
country-seats  of  many  of  the  opulent  gentry,  especially  in 
Norfolk  and  Suffolk,  a  volume  of  which  was  printed  in 
1788;  married  a  wealthy  lady;  became  clerk  of  the  works 
to  St.  James's  Palace  and  the  Houses  of  Parliament  1791, 
architect  to  the  royal  woods  and  forests  1795,  surveyor  to 
Chelsea  Hospital  I S l ) 7 .  and  professor  of  architecture  at  the 
Royal  Academy  1806;  published  a  volume  of  his  plans  of 
Public  and  Private  Buildings  (1828)  and  a  Description  of 
his  own  house  and  museum  (1827);  was  knighted  1831, 
and  d.  at  Lincoln's  Inn  Fields  Jan.  20,  1837.  He  be- 
queathed his  house  and  museum  and  a  sum  of  £30,000  to 
the  nation  for  the  benefit  of  students  in  the  arts,  but  sub- 
ject to  vexatious  conditions  in  regard  to  admission.  His 
skill  as  an  architect  is  not  rated  very  high  by  modern  critics. 

Soap  [Fr.  savonj  Ger.  Seifej  Lai,  sapoi].  Soaps  are 
salts  of  the  fat  acids  with  various  metallic  bases,  chiefly 
soda-base  and  potassa-base.  All  the  true  Oils  and  Fats 
(which  see)  are  decomposed  by  the  alkaline  hydrates,  by 
certain  metallic  oxides,  and  also  by  acids,  high  steam,  and 
hot  water.  Glycerine,  the  sweet  principle  of  fats,  is  thus 
set  at  liberty,  and  the  fat  acids  combine  with  the  base, 
forming  soap,  or  are  set  at  liberty.  This  process  is  known 
as  saponification  :  and  it  is  this  characteristic  which  read- 
ily distinguishes  the  fats  and  oils,  properly  so  called,  from 
oils  of  the  petroleum  series,  for  example,  as  also  from  wax, 
paraffine,  etc.  By  this  process  potassium  and  sodium  hy- 
drates produce  soluble  soaps,  while  calcium,  magnesium, 
zinc,  barium,  and  lead-oxides,  and  the  like  bases,  pro- 
duce insoluble  soaps.  As  a  rule,  soaps  formed  by  sodium- 
base  are  hard  toap$t  while  those  produced  from  potassium- 
base  are  «<>/>  son/m.  Castor  oil,  however,  forms  with  po- 
tas-a  a  hard  and  brittle  soap.  A  fundamental  distinction 
between  the  hard  and  soft  soaps  is  found  also  in  the  fact 
that  in  the  former  the  glycerine  IS  removed  in  the  mother- 
liquor  or  "  spent  ley,"  while  in  the  latter  it  remains 
mingled  with  the  semi-fluid  mass.  Moreover,  it  is  not 
possible  to  dry  the  potassium  soaps,  owing  to  the  very 
hygroscopic  character  of  the  base,  while  soda  soaps  may 
be  so  completely  dried  as  to  admit  of  grinding  to  ponder. 
The  nature  of  the  fats  and  oils,  as  also  of  glycerine,  has 
been  sufficiently  explained  under  each  of  these  head-,  and 
need  not  be  recapitulated  bere. 

Saponification  takes  place  slowly  in  the  cold,  nvuoh  more 
quickly  by  aid  of  heat,  and  the  presence  or  absence  of  air 
is  immaterial.  The  result  depends  on  the  nature  of  the  fat 
or  oil,  as  well  as  on  the  base;  '.  </.  if  the  fat  is  complex— 
Containing,  for  example,  stearin'1,  pulinitine,  oleiue,  etc. — 
then  as  many  new  salt.-  are  formed  as  there  arc  fatty  acids 
to  combine  with  the  base.  The  operation  is  not  attended 
by  the  production  of  acetic  or  carbonic  acid  ;  hut  a  small 
portion  of  nitrogen  is  set  free  in  the  saponification  of  hog's 


lard,  due,  probably,  to  impurities  in  this  fat.  Hog's  lard, 
100  parts,  digested  with  fill  parts  of  potassic  hydrate  and 
400  part-  of  water  for  two  days  at  a  temperature  of  70°- 
90°  (C.)»  is  converted  into  mother-liquor  and  soap;  the 
mother-liquor  contains  free  potash,  with  carbonate  and 
acetate  id'  potash,  an  odorous  principle,  and  glycerine  ;  the 
soap  contains  stearate  (margarate),  palmitate,  and  oleate 
of  potassium,  a  small  quantity  of  acetate  of  potassium, 
and  a  yellow  coloring-matter.  The  carbonic  acid  and  the 
greater  part  of  the  acetic  acid  in  the  mother-liquor  were 
previously  formed  in  the  potassium  hydrate,  «  hich  had  been 
purified  by  alcohol;  the  remaining  very  minute  trace  of 
acetic  acid  existed  ready  formed  in  the  lard.  To  saponify 
100  parts  of  hog's  lard  requires  Is  parts  of  potassium  hy- 
drate, the  product  consisting  of  normal  stearate,  margarate, 
and  oleato  of  potassium,  with  excess  either  of  acid  or  al- 
kali. AVhcn  100  parts  of  lard  arc  boiled  for  sixty  hours 
with  9  parts  of  potassium  hydrate  and  a  small  quantity  of 
water,  a  homogeneous  mass  is  obtained,  almost  wholly  sol- 
uble in  boiling  alcohol,  and  forming  a  solution  which  does 
not  redden  litmus.  A  largo  quantity  of  boiling  water, 
however,  decomposes  this  mass  into  soluble  soap  and  un- 
altered neutral  fat.  Hence,  the  alkali  saponifies  exactly 
the  quantity  of  fat  which  it  can  afterward  neutralize ;  and 
the  soap  thus  produced  forms  with  the  excess  of  fat  an 
emulsion  which  does  not  produce  grease-spots— a  property 
on  which  the  power  of  soap  to  remove  grease-spots  chiefly 
depends.  (Cnevreul.)  Ammonia  and  its  carbonates  act 
only  in  a  very  imperfect  way  to  saponify  oils  and  fats. 
The  potassium  bicarbonate  and  monoearbonate  saponify 
hog's  lard  with  the  aid  of  heat,  while  borax  and  biborate 
of  potassium,  even  with  prolonged  boiling,  saponify  only 
about  2  percent,  of  lard.  Saponification  Ly  calcium  hydrate, 
as  described  by  Cnevreul,  is  a  process  of  great  technical 
importance  in  the  preparation  of  stearine  candle--,  since  it 
is  by  this  means  that  the  fat-acids  are  conveniently  re- 
moved from  combination  with  glycerine.  The  product  of 
saponification  by  lead-oxide  is  familiarly  known  as  lead- 
plaster  or  diachylon,  lead,  like  lime,  forming  insoluble  soaps 
with  the  fat-acids.  Saponification  by  superheated  steam  and 
water,  as  in  the  process  of  Tilghman,  Wilson,  Fouche,  and 
others,  at  a  regulated  heat  of  not  over  4011°,  has  become 
very  important  since  the  demand  for  pure  glycerine  has 
rendered  it  essential  that  an  adequate  supply  of  this  re- 
markable body  should  be  had  at  a  cheap  rate  for  the  pro- 
duction of  nitro-glyeerine.  The  decomposition  of  the  fats 
by  hot  steam  was  recognized  and  used  by  Gay-Lussao, 
Cnevreul,  and  others  as  early  as  1S2.~>;  but  at  that  time, 
there  being  little  use  for  glycerine,  no  care  was  taken  to 
prevent  its  destruction  by  too  high  a  heat,  breaking  it  up 
into  acroleine  and  a  blackened  residue.  In  the  form  of  ap- 
paratus now  in  use,  with  ample  refrigeration  and  succes- 
sive compartments,  this  process  of  saponification  gives  the 
fat-acids  separate,  for  the  most  part,  from  the  glycerine, 
which  goes  over  with  the  vapor  of  water  to  the  compart- 
ments more  distant  from  the  still,  where  the  temperature  is 
lower.  This  process  is  also  especially  adapted  to  the  pro- 
duction of  stearine  candles  (see STEARIC  Ann),  ami  depends 
on  the  fact  that  the  various  fatty  and  oily  substances  break 
up  completely  in  an  atmosphere  of  steam,  without  decom- 
position of  the  glycerine,  at  a  temperature  which  differs 
but  little  with  the  various  glycerides.  Saponification  by 
acids — e.  ij.  by  sulphuric  acid — is  a  process  which  has  boon 
extensively  used,  but  the  decomposition  of  tats  by  steam 
and  hot  water  has  practically  superseded  all  other  methods 
where  the  object  is  to  obtain  glycerine  in  a  state  of  purity. 
The  glycerine  obtained  from  tin-  lime  saponification  of  fats 
is  never  quite  pure,  ami  the  cost  of  purification  is  too  great. 
The  glvcerides,  as  has  already  been  remarked  under  Fats, 
appear  to  take  up  the  elements  of  water  during  the  process 
of  saponification,  being  probably  compound  ethers  formed 
by  the  union  of  glycerine  with  the  fatty  acids,  minus  a 
certain  number  of  molecules  of  water.  Thus,  by  the  ex- 
periments of  Leoanu,  100  parts  of  stearine  yield  S  parts 
of  glycerine  and  96.86  parts  of  stearic  acid  when  both 
products  are  obtained  as  dry  as  possible,  making  104.86 — 
the  excess  being  due  to  the  elements  of  water  taken  on. 
The  experiments  of  Cnevreul  support  this  view.  Thus  ho 
found — 
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Qmelin  (Uaudbaok,  vii.  235)  has  calculated  the  coinjiosi- 
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tion  of  stearine  on  the  I  its  I'eing  a  compound  of  1 

molecule  of  glycerine  «itli  2  of  stearic  aoid,  minus  8  mole- 
Iso  for  0  and  4  molecules  of  water  respe  il 
ively,  and  finds  the  two  last   assumptions  giving   ratios 
eloseli  nding   to  the  results  of  saponification — 

viz.: 

(»)  « 

and  94  90  stearic  acid, 
8.23  glycerine, 
i  u.iu  and  103.13  sum. 

Tn  the  production  of  soap  by  the  action  of  caustic  potash 
on   stcarine   (glyceritic  stearate)  the  products,    as    before 
glycerine  and  potassium  stearate;  thus: 
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While  caustic  alkalies  are  required  completely  to  saponify 
neutral  fats,  and  usually  the  aid  of  heat  also,  the  fat-acids, 
stearic,  palmitic,  oleic,  etc..  when  once  separated  from 
combination  with  glycerine,  are  readily  saponified  by  the 
alkaline  carbonates.  Thus,  the  "red  oil" — oleic  acid 
chiefly — obtained  as  a  by-product  in  the  manufacture  of 
Btearine  candles  is  used  largely  in  the  production  of  soaps. 

Formerly  in  North  America  and  Russia  much  larger 
quantities  of  potash  were  obtained  in  clearing  up  forests 
than  now,  and  hence  potash  soaps  were  produced  in  pro- 
portionate quantity.  These  were,  especially  in  Germany, 
converted  into  hard  or  soda  soaps  by  utilizing  the  prop- 
erty of  the  potash-salts  in  decomposing  common  salt 
or  sulphate  of  sodium,  forming  chloride  or  sulphate  of 
potassium  and  soda  soap.  Moreover,  the  enormous  pro- 
duction of  caustic  soda  at  a  cheap  rate  consequent  on  the 
adoption  of  Leblanc's  soda  process,  stimulated  by  the  great 
demand  for  bleaching-powders,  from  which  sodium  salts 
are  a  by-product,  has  wellnigh  put  an  end  to  the  use  of 
potash  in  producing  soap,  excepting  as  an  element  of 
domestic  economy  in  those  regions  where  potash  is  still  a 
common  product.  Thus,  in  Canada  and  some  of  the 
Northern  U.  S.  "potashes"  and  "pearlashes"  are  still 
articles  of  considerable  importance.  Dr.  L.  C.  Beck,  in  his 
Research**  on  the  Commercial  Potash  of  the  State  of  New 
York  i  Am.  Jour.  Scu  [2],  xxix.  266,  1836),  gives  tables  of 
analyses  of  this  commodity  which  show  that  it  contains  from 
tin  to  70  per  cent,  of  potassium  hydrate,  with  chloride  of 
sodium  (added  as  a  falsification),  chloride  of  potassium, 
sulphate  of  potassium,  and  insoluble  matter  (iron,  man- 
ganese, silica,  etc.)  making  up  the  difference.  In  domestic 
economy  it  is  the  practice  in  New  England  and  New  York 
to  saponify  the  drippings  of  the  kitchen,  chiefly  beef  and 
mutton  suet,  with  the  crude  potash  of  commerce  in  the 
cold.  The  following  empirical  receipt  has  become  tra- 
ditional for  domestic  Boft  soap:  Fat,  12  pounds;  potash,  9 
pounds;  water,  12  gallons.  The  fat  and  alkali  are  placed 
together  in  a  cask,  and  the  water  is  added,  three  gallons  at 
a  time,  boiling  hot,  once  in  twenty-four  hours,  until  all  is 
used.  The  process  of  saponification  sets  in  soon,  but  is  not 
completed  until  after  many  days,  and  is  hastened  by  fre- 
quent stirring  with  a  strong  stick.  When  saponification  is 
complete,  all  lumps  of  unaltered  fat  disappear,  the  soap  has 
a  silky  lustre  when  stirnd.  and  the  consistency  of  a  jelly, 
trailing  off  in  slender  threads  from  a  stirrer,  and  is  a 
powerful  detergent  for  all  the  coarser  purposes  of  the  house- 
hold, being  greatly  preferred  by  the  cook  for  washing  crock- 
ery and  scrubbing  floors  above  the  common  resinous  hard 
Such  a  soap  is  obviously  an  impure  potash  fat  soap 
in  caustic  ley.  and  not  an  actual  soap  :  all  the  glycerine  of 
the  fat-  is  of  course  present  also  in  this  crude  product.  We 
will  return  to  soft  soap  after  considering  first  hard  soap 
and  the  manufacture  of  soaps  generallv. 

As  a  technical  art.  soap-boiling  depends  on  the  use  of 
r:iustic  leys  of  a  suitable  strength  for  the  saponification  of 
fat-,  oils.  and  renins,  with  the  production  of  soaps  which 
are  hard  or  soft,  as  already  explained.  It  is  not  our  pur- 
pose to  go  in  any  detail  into  the  discussion  of  the  soap- 
boiler's art.  the  full  consideration  of  which  would  require 
an  elaborate  treatise.  A  few  general  principle?  must  suffice. 
The  "ley"  of  tin-  soap-boiler  is  a  dilute  alkaline  liquor 
prepare  i  by  the  action  of  laked  lime  (calcie  hvdrate)  on  a 
boiling  solution  of  :;  },,irt.  0\  potassium  carbonate  in  12 
of  water,  or  the  same  quantity  of  sodium  carbonate 
in  half  this  quantity  of  water.  The  carbonic 
acid  of  the  alkali  is  transferred  to  the  lime,  and  when  the 
clear  liquor  ceases  to  effervesce  with  a  dilute  aria,  it  i- 
known  that  the  ley  i-  fully  causti  of  quicklime 

flaked  in  6  parts  of  hot  water  suffice  for  the  above  quantity 
of  alkaline  earbonates.     The  reason  why  dilute  solutions 
are    used    is  that  concentrated   alkaline   solutions    attack 
calcic  oarbonate,   -'.tiding  a  portion  of  the  alkali  b 
the  condition  of  carbonate   again.     By    using   pure    lime 


and  a  longer  time  (both  elements  of  little  cost)  the  soap- 
boiler saves  fuel  by  acting  on  his  alkali  carbonate  in  the 
cold,  and  with  equally  good  results,  the  ley  marking  10°  to 
12°  15.  The  BamnS  hydrometer  for  alkaline  solutions 
reads  IS0  B.  for  a  ley  of  sp.  gr.  1.138,  which  is  equivalent 
to  15  per  cent,  of  potash  or  12.8  per  cent,  of  soda,  if  the 
liquor  is  free  of  impurities.  As  soda  leys  are  now  gen- 
erally prepared  from  reasonably  pure  sodium  carbonate, 
the  indications  of  the  hydrometer  are  more  trustworthy 
than  when,  as  formerly,  crude  potashes  were  used,  dense 
with  chlorides,  sulphates,  and  other  impurities  for  which 
the  hydrometer  offered  no  correct  test.  The  yet  older  fash- 
ion of  a  floating  egg  or  bit  of  hard  soap  to  test  the  alkaline 
strength  of  a  ley  was  really  a  test  only  of  a  certain  density, 
which  might  or  might  not  be  alkaline. 

The  manufacturer  of  hard  eoap  having  provided  a  stock 
of  alkaline  liquors  (leys)  of  various  strengths,  charges  his 
soap-pan  with  a  quantity  of  neutral  fat  or  oil,  and  adds 
weak  liquors  of  about  1.050°  density.  Soap-pans  are  now 
made  of  iron  plates  riveted  at  the  joints,  and  of  various 
sizes,  from  10  to  15  feet  in  diameter  and  of  proportionate 
depth,  set  over  fire-chambers,  or  more  frequently  heated  by 
steam,  either  in  jackets  or  injected  from  numerous  small 
holes  pierced  in  pipes  introduced  into  the  liquors.  They 
vary  in  capacity  with  size,  of  course,  holding  from  20  to 
30  tons  of  soap.  As  the  temperature  rises,  and  the  oil  and 
alkali  liquor  mingle,  a  uniform  milky  emulsion  is  formed, 
in  which  neither  oily  globules  nor  water  are  visible  on 
cooling  a  portion  of  the  fluid.  The  operator  watches  for 
this  change,  and  adds  more  solution  of  alkali  or  water,  as 
the  case  may  require,  until  the  emulsion  forms  and  all 
alkaline  taste  has  disappeared,  using  the  tongue  as  a  test. 
Stronger  liquors  arc  now  added  gradually  to  complete  the 
displacement  of  the  glycerine,  which  was  commenced  by 
the  weak  liquors,  and  the  boiling  continues  until  a  strong 
alkaline  taste  is  detected.  The  workman  then  adds  more 
fat  or  oils,  and  repeats  the  use  of  stronger  leys  until  grad- 
ually the  soap-pan  is  nearly  filled,  taking  care  that  at  the 
last  there  shall  be  no  excess  of  alkali.  During  this  series 
of  operations  he  often  also  adds  a  portion  of  resin,  which 
by  virtue  of  its  constitution  undergoes  a  species  of  saponi- 
fication with  alkalies,  and  adds  to  the  product  more  than 
its  value  in  weight  and  volume.  Now  comes  the  next  im- 
portant stage  of  the  soap-boiling  operation,  in  which,  by 
the  addition  of  salt,  the  emulsion  of  oils  and  alkali  is  de- 
composed, the  salt  taking  the  water  and  causing  the  pre- 
cipitation of  the  newly-formed  soap  in  a  curdy  or  granu- 
lated state,  floating  on  the  dense  "spent  leys"  in  which  is 
found  the  glycerine  and  salt,  but  no  alkali.  This  mother- 
liquor,  after  the  separation  of  the  soap  is  complete,  is  with- 
drawn and  rejected  as  having  no  value.  The  imperfectly- 
developed  soap  is  now  a  second  time  subjected  to  a  like 
series  of  operations  as  at  first;  it  is  brought  by  boiling  to- 
a  homogeneous  state,  more  oils  or  fats  and  strong  alkaline 
liquors  are  added  until  the  whole  has  a  decided  alkaline 
taste,  and  more  salt  is  then  added  to  cause  the  separation 
of  the  soap  from  the  alkaline  solution,  and  the  whole  mass 
is  kept  boiling  for  some  time  until  all  the  fats,  etc.,  are  com- 
pletely saponified.  This  completes  the  chemical  part  of 
the  operation  if  the  soap  contains  no  rosin ;  and  after  al- 
lowing time  for  subsiding  of  the  dregs,  the  "curd"  is 
transferred  by  skimmers  to  the  "  frames,"  where  it  cools 
and  becomes  solid  preparatory  to  cutting  up  for  use.  If, 
however,  the  soap  contains  rosin,  it  requires  a  further 
treatment  before  framing — viz.  the  curds,  after  removal  of 
the  spent  liquor  and  dregs,  are  melted  with  more  water  and 
boiled  by  steam  or  fire,  or  both.  A  homogeneous  compound 
results,  containing  an  indefinite  quantity  of  water,  which 
is  permitted  to  rest  for  two  or  three  days,  when  it  separates 
into  a  stratum  of  a  definite  compound  containing  about  65 
per  cent,  of  fat  acids,  6.5  of  soda,  and  2S.5  of  water,  and 
resting  on  a  lower  stratum  of  an  indefinite  compound  con- 
taining much  more  water  and  the  dregs  or  sediments  of  the 
operation.  This  lower  stratum,  called  "  nigre."  contains 
also  an  excess  of  alkali,  and  forms  with  the  addition  of  fat 
and  salt  the  staple  of  another  "  boil "  for  more  soap.  The 
nigre  which  accumulates  with  each  ••  boil"  is  used  as  a 
mottling  for  clouded  soaps,  or  may  otherwise  be  worked  up 
in  subsequent  operations.  A  strong  preference  at  onetime 
existed  for  mottled  soaps,  founded  on  the  fact  that  in  such 
soaps  no  excess  of  water  could  exist  ;  the  substances  which 
impart  the  mottled  appearance,  being  heavier  than  soap. 
were  held  in  suspension  only  in  consequence  of  its  thick 
and  pasty  condition.  To  remove  entirely  the  mottled  ap- 
pearance and  render  the  soap  white  requires  the  use  of 
more  water,  so  that  in  the  thinner  liquid  soap  the  foreign 
bodies  constituting  the  mottling  may  sink  to  the  bottom 
of  the  pan.  This  additional  quantity  of  water  is  not  again 
removed,  but  is  sold  with  the  soap.  It  is,  however,  now 
possible,  from  the  resources  of  modern  art,  so  completely 
to  simulate  the  appearance  of  genuine  mottled  soap,  by 
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adding  mineral  and  other  colors  during  the  process  of 
hardening  to  soaps  containing  much  more  than  the  normal 
quantity  of  water,  that  this  sign  has  lost  its  value,  and 
such  niottlings  are  justly  regarded  now  as  only  evidence 
of  impurity  from  the  introduction  of  bodies  foreign  to  soap. 
Good  hard  white  soap  contains — 

Fat  acids 61.0  or    1  molecule  =  315 

Soda 6.2  "     1        "  =     32 

Water 32  8    "    17  =  153 

Sum 100.U  or       molecules  =  500 

The  soaps  vary  chiefly  with  the  fats  or  oils  from  which 
they  are  produced]  and  may  be  considered  as  forming  two 
principal  classes — viz.  soaps  made  from  vegetable  oils  and 
those  from  animal  oils  and  fats. 

A.  Vegetable  Hard  Soaps. — Marseilles  or  Castile 
Soap. — In  Southern  Europe  soap  is  largely  made  of  olive 
oil  mixed  with  about  20  per  cent,  of  rape-seed  oil.  This 
soap  is  noted  for  its  firmness,  freedom  from  the  depraved 
animal  odors  found  too  often  in  tallow  soaps,  and  in  gene- 
ral for  its  excellent  qualities.  In  this  country  it  is  com- 
monly sold  by  the  apothecary  as  "castile"  soap.  With- 
out the  addition  of  rape-seed  oil  the  soap  from  olive  oil  is 
so  hard  as  to  crumble  when  cut,  and  is  difficult  to  dissolve 
in  water.  This  soap  has  a  peculiar  mottling — like  granite, 
and  not  in  streaks  of  color,  as  in  the  imitations  made  from 
animal  fats.  The  best  olive-oil  soap  is  made  in  Spain  and 
Portugal,  also  in  Provence  and  Aix  (see  Olive  Oil)  from 
oil  hot-pressed  from  the  olives  after  the  virgin  and  table 
oils  have  been  extracted:  100  parts  of  new  and  good  oil 
produce  175  parts  of  finished  soap  when  no  rape  oil  is  used, 
by  which  the  product  is  reduced  to  170  parts  or  less.  The 
richness  of  olive  oil  in  margarine  or  palmitine  is  the  reason 
fir  the  superior  quality  of  the  soap  it  produces.  Its  manu- 
facture is  minutely  described  by  Pelouzc  and  Fremey  in 
their  TraitS  de  Ch.t  v.  051.  They  state  that  the  consump- 
tion of  soda  is  72  parts  for  each  100  parts  of  oils  used,  and 
the  cost  of  the  manufacture  at  Marseilles  is  about  17^  francs 
for  each  100  kilogrammes  of  oils  employed.  The  detail  of 
manipulation  is  essentially  that  already  given.  The  mar- 
bling of  the  Marseilles  soap  is  due  to  iron,  which  is  some- 
times added  as  sulphate,  and  is  changed  to  sulphide  by  the 
alkaline  sulphide  present  in  the  soda.  By  exposure  to  the 
oxidizing  influence  of  air  the  dark  stains  of  ferric  sulphide 
are  changed  to  a  reddish  color.  Dr.  Normandy  found  the 
foreign  castile  (or  Marseilles)  soap  (sp.  gr.  =  1.0705)  to 
contain  fat  acids,  70.5  ;  soda,  9  ;  water  and  coloring-matter, 
14.5  =  100.  The  English  imitation  (sp.  gr.  =  0.9669)  gavo 
fit  acids  of  pasty  consistence,  75.2;  soda,  10.5  j  water  with 
a  little  coloring-matter,  14.3  =  100. 

Cocoanut-oil  Soap — Marine  Soap. — The  soap  made  from 
the  oil  of  the  cocoanut  is  remarkable  for  its  extreme  hard- 
ness, and  consequently  for  the  very  large  amount  of  water 
it  can  hold  without  becoming  soft.  It  has  a  disagreeable 
odor,  which  is  with  difficulty  removed.  The  oil  requires 
for  its  saponification  a  very  strong  ley,  and  is  aided  by  the 
use  of  potash.  This  soap  is  not  easily  decomposed  by 
weak  saline  liquors,  and  is  hence  used  to  wash  in  salt  water, 
whence  its  name  of  "  marine  soap."  This  quality  of  tarry 
ing  a  largo  amount  of  water  has  led  to  the  use  of  cocoanut- 
oil  soap  as  a  means  of  mottling  weak  soda  soaps  from  tal- 
low, etc.,  and  is  the  basis  of  Blake  &  Maxwell's  patent  of 
1857  for  the  use  of  cocoanut  oil  in  connection  with  palm 
oil,  tallow,  etc.  Such  soap  can  be  made  to  hold  up  man- 
ganese oxide,  ultramarine,  etc.,  in  connection  with  fur  more 
water  than  can  be  introduced  into  a  genuine  castile  soap. 
Dr.  Normandy  found  a  cocoanut-oil  soap  which  contained 
soda,  4.5;  ooooanut  laid,  22.0  :  and  water,  73.5  =  100. 
This  remarkable  soap  was  sufficiently  solid,  but  it  dissolved 
in  water  with  great  ease. 

Ho* in  Soup — ( 'inn moii  fellow  Soap. — It  has  been  re- 
marked already  that  rosin  boiled  with  alkaline  liquors, 
whether  caustic  or  carbonated,  is  converted  into  a  soapy 
emulsion.  It  is  not  a  true  soap,  but  from  its  plastic,  viscid 
nature  it  is  found  to  bo  a  good  vehicle  for  diluting  true 
soaps  from  tallow  or  other  fats.  Uo-in  does  not  neutralize 
alkali,  and  heme  it  requires  the  presence  of  at  least  :m 
equal  quantity  of  grease  to  form  with  it  a  soap  which  will 
not  corrode  fibres  or  attaok  the  skin.     Indeed,  the  amounl 

of  rosin  ought  not  to  exceed  a  fourth,  or  at  DttOSl  a  third. 
pail  the  quantity  of  fats  employed.  As  already  Stated, 
the  process  of  manufacture  for  rosin  soap  varies  from  that 

Of  oap  from  oils  or  fats  alone  by  tin-  otni-s].>n  of  tin-  hist 
boiling.      My  itself,  rosin    d(.es   not    form    a    hard   soap,  and 

unless  it  is  thoroughly  treated  by  strong  liquora  it  leaves 
on  the  hands  or  an\  surface  washed  with  it  a  resinous 
varnish  and  offensive  odor  of  rosin.  It  forms,  when  care* 
folly  prepared   and    led    in    excessive   quantity,  a    \  >-\  \   B6T 

rioeable  -oap.  which  quioklj  forms  an  excellent  lathei  and 
is  very  cheap.     Glasgow  rosin  soap  gave   Dr.   Normandy 

poda,  6.5  j    fat   and  io-iii,  70.0  j    water,  L':'...">     ■   100, 

Cantor-oil  Soop  and  Palm~oil  Soop  are  both  soda  soaps, 


although  the  oil  of  the  castor  bean  forms  a  hard  soap  with 
potash,  and  is  remarkable,  like  the  cocoanut-oil  soap,  for 
the  large  quantity  of  water  which  may  be  combined  with 
it — as  much  as  70  per  cent.  The  palm  oil  is  saponified 
like  tallow  soap  ;  it  is  used  chiefly  as  an  addition  to  yellow 
rosin  soap,  as  the  unbleached  oil  has  a  decided  yellow 
color,  and  its  strong  and  rather  agreeable  odor  serves  to 
disguise  the  disagreeable  odor  of  rosin  soap,  which  also 
acquires  in  addition  a  certain  transparency,  due  to  the 
palm  oil. 

B.  Tallow  and  other  Animal  -fat  Soaps. — We  have 
already  anticipated  under  the  heads  of  F  \  is  and  OlLS 
(which  see)  nearly  all  that  is  needful  to  say  of  hard 
soaps  from  animal  fats  and  oils.  The  old  German  hard 
soap  was  prepared  from  crude  tallow  by  ley  of  ashes  or 
potashes,  giving  an  imperfect  -oap,  which  in  the  subse- 
quent boiling  is  converted  into  soda  soap  by  salt,  which, 
being  at  the  same  time  supplied  with  an  excess  of  alkali, 
produces  a  neutral  soda  soap,  and  is  then  boiled  down  to 
•■curd"  with  .-alt.  This  art  long  preceded  the  knowledge 
of  chemical  principles  underlying  it:  was  derived,  in  fact, 
from  very  ancient  experience,  which  has  been  since  con- 
tinued and  explained  by  the  researches  of  modern  science. 
The  indications  of  saponification,  advancing  by  all  tho 
grades  of  the  process,  are  so  distinct  that  no  thought  was 
entertained  at  first  of  working  with  weighed  quantities. 
All  that  was  required  was  to  add  more  ley  or  more  fat,  ac- 
cording to  appearance,  until  the  proper  state  had  been 
attained.  In  all  respects  the  teachings  of  this  empiric 
experience  led  to  the  same  result  which  chemical  know- 
ledge has  since  illustrated  and  confirmed,  and  an  outlino 
of  which  has  already  been  given.  The  use  of  crude  tallow 
has  been  abandoned  in  favor  of  purified  grease,  and  pure 
caustic  soda,  supplied  now  to  all  the  world  in  unlimited 
quantity  packed  in  iron  casks,  renders  useless  the  old 
methods  of  leaching  ashes  for  potash  ley  or  of  boiling  up 
soda-ash  with  lime.  Thus  neatness,  cleanliness,  and  the 
abatement  of  nuisances  have  kept  company  with  economy 
and  the  improved  methods  of  modern  art.  Experiment 
in  the  large  way  shows  that  100  pounds  of  tallow  produce 
150  to  155  pounds  of  perfect  curd  soap,  weighed  as  soon  as 
it  is  cut;  and  if  some  boilers  obtain  more,  it  is  because 
wateris  added  in  competition  with  soap  of  an  inferior  quality. 

Oleic  Soap,  or  Red  Soap. — This  soap,  alluded  to  in 
the  beginning  as  resulting  from  the  lime-saponifieation 
of  animal  fats  in  the  stcaric-acid  manufacture,  is  an  im- 
portant product  wherever  the  manufacture  of  stearine  can- 
dles is  carried  on.  As  the  glycerine  has  already  been  re- 
moved, the  saponification  of  the  oleic  acid  is  readily  effect- 
ed even  by  alkaline  carbonates.  It  is  also  mingled  with 
neutral  fats,  and  saponified  by  soda-ley  of  1N°  1».  Camp- 
bell Morfitt's  patent  for  a  process  for  producing  soap  from 
red  oil  depends  on  treating  the  oleic  acid  in  a  steam-heated 
copper  while  agitated  by  a  steam  twist  with  earbonate  of 
soda,  etc.,  in  equivalent  proportion  in  the  state  of  fine  pow- 
der, added  in  successive  portions,  with  or  without  rosin, 
according  as  a  coarser  soap  or  a  fine  toilet-soap  is  required. 
The  relative  proportions  of  oleic  acid,  water,  and  rosin  in 
this  soap  being  adjusted  at  the  beginning,  there  is  no  waste 
ley;  tho  soap  is  said  to  come  quickly,  docs  not  shrink  by 
air-drying,  and  is  in  all  respects  represented  as  an  excel- 
lent soap. 

Soft  Soap. — The  so-called  ''soft  soap,"  such  as  is  made 
in  domestic  economy,  by  the  recipe  already  given,  or  by  the 
soap-boiler's  art,  is  not  an  actual  soap,  but  a  more  or  less 
impure  solution  of  a  potash  soap  in  caustic  ley  with  free 
glycerine,  forming  at  common  temperatures  a  smeary  jelly, 
more  or  less  transparent,  and  of  a  silky  appearance  when 
stirred.  If  an  attempt  is  made  to  purify  this  soap  by  sep- 
aration of  the  glycerine  and  excess  of  alkaline  ley  by  so- 
lution of  salt,  it  results  simply  in  the  production  of  hard 
soda  soap,  on  principles  already  explained.  In  the  manu- 
facture of  soft  soap  by  boiling,  caustic  leys  are  made  from 
leached  ashes  or  American  potashes,  exactly  as  when  soda- 
leys  are  used,  and  of  graded  strength,  9°— 11°  solutions  be- 
ing first  used  with  gentle  heat.  The  fatty  bodies  used  are 
kitchen  drippings,  tallow,  fish-oil,  linseed,  rape  seed,  and 
other  drying  oils.  As  Boon  as  the  complete  combination 
is  effected,  and  the  thick  fluid  falls  in  strings  from  the  stir- 
rers with  a  .-hiuing  appearance  and  Bomewhal  turbid,  tho 

clarification  commences  with  the  gradual  addition  of  a 
stronger  ley  at  regular  intervals  until  the  soap  passes  from 
it  turbid  state  to  a  dear,  transparent  slime.  The  boiler 
judges  by  empirical  rules  the  state  of  progress  toward  com- 
pletion of  the  saponification.  My  the  presence  and  extent 
<d"  turbidity  in  a  drop  cooled  on  a  plate  of  glass,  he  judgC! 
if  combination  has  been  effected,  and  the  cause  of  failure. 
II  BUOh  a  drop  from  the  middle  of  the  pan  on  cooling  re- 
mains clear,  the  soup  is  complete  :  a  gray  margin  indicates 
a  want  of  ley  in  proportion  to  its  breadth  ;  ami  if  tin 
tiuieney  is  great,  the  specimen  is  fluid  and  slimy.     If  the 
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proper  quantity  of  ley  has  been  exceeded,  the  soap  is  said 
ovi  rdone,  whieh  is  indicated  by  a  gray  skin  spread- 
ing over  ihc  whole  drop,  instead  of  forming  a  ring  or  rim 
only  ;  the  soap  i-  then  granular,  and  when  wet  easily  detach- 
ed from  the  glass  {mtreou*}.  An  excess  of  water  is  driven  off 
bj  evaporation  with  a  brisk  fire  and  beating  the  froth  as  it 
,-.  ith  stirrers.  As  the  soap  thickens,  the  froth  subsides, 
iap  sink-  and  beoomes  darker,  white  bubbles  are  borne 
on  the  surface  overlapping  each  other,  called  by  the  work- 
man laminations  :  and  the  noise  occasioned  by  this  action 
has  led  to  the  saying  "the  snap  talks."  The  soap  is  huh 
finished,  and  all  the  tests  proving  satisfactory,  the  fire  is 
extinguished;  and  when  the  soap  is  sufficiently  cool,  it  is 
I  for  sale.  As  some  kinds  of  oil,  like  that  of  hemp- 
Beed,  impart  an  esteemed  greenish  color  to  soft  soap,  while 
other  varieties  of  soap  are  yellow,  the  greenish  tint  is  ar- 
tificially imparted  to  the  yellowish  soap  by  indigo.  The 
detergent  power  of  soft  soap  is  very  great,  owing  largely  to 
it-  Btrong  alkaline  condition,  and  is  hence  much  esteemed 
in  scouring  wool,  coarse  linens,  and  for  other  like  uses  in 
the  dyehouse.  As  it  normally  retains  as  inseparable  from 
it  the  excess  of  alkali,  the  free  glycerine  and  otherdmpur- 
itics,  there  is  no  guaranty,  as  in  the  case  of  hard  soaps,  for 
its  purity,  much  less  any  definite  molecular  constitution 
which  can  be  established  by  an  analysis.  Hence,  many 
methods  have  been  practised  for  reducing  its  cost — as,  for 
example,  the  so-sailed  bone-soap,  formed  by  the  addition 
of  the  gelatine  from  ground  bones,  dissolved  or  partially 
decomposed  by  potash.  In  another  plan  hydrochloric  acid 
is  used  to  dissolve  out  the  mineral  matter  of  bones,  leaving 
the  gelatine,  which,  when  carefully  washed  free  of  acid,  is 
added  during  saponification  to  the  fat.  The  soap  with  bones 
is  called  "  Liverpool  poor-man's  soap  ;"  it  is  an  open  fraud, 
since  gelatine  and  phosphate  of  liinc  can  act  only  as  use- 
Less  diluents  of  soap.  But  this  fraud  is  harmless  compared 
with  the  use  of  the  intestines  of  animals,  skin,  sinews,  hoofs, 
hair,  stinking  fish,  and  other  animal  refuse  which  are  sub- 
jects of  patents  for  so-called  saponification  in  forming  soft 
soap.  Even  naphtha,  a  non-saponifiable  oil,  and  dextrine, 
are  "protected"  in  a  like  manner.  Soft  soap  contains, 
according  to  quality,  fat  acids,  50  to  40  parts  ;  potash,  9.5 
to  11.5  parts;  and  water,  38.5  to  50.5  parts  in  100. 

Silicated  Soaps  contain  either  soluble  silica,  or  sand  and 
powdered  pumice,  fuller's  earth,  and  alumina.  These  sub- 
stances aet  only  mechanically  as  detergents,  and  may  be 
permitted  when  a  proper  reduction  in  price  is  allowed. 
Sand  siiajt  contains  as  much  as  75  per  cent,  of  its  weight 
of  sand,  such  as  is  used  for  scouring  floors,  and  the  French 
tavon-pouce  ("pumice  soap")  has  from  20  to  26  per  cent. 
of  ground  silica  or  pumice.  These  comparatively  worthless 
mechanical  mixtures  have  been  replaced  by  soap  in  which 
"soluble  glass,"  or  silieate  of  sodium,  is  employed  with 
advantage.  This  feeble  alkaline  compound  has  by  itself  a 
considerable  detergent  power,  and  when  mixed  with  ordi- 
nary soap  an  article  is  produced  of  greatly-reduced  price 
and  quite  useful  for  many  domestic  and  manufacturing 
operations.  .Messrs.  (iossage  received  the  award  of  a  prize 
medal  at  the  Paris  International  Exhibition  of  1S62  for  this 
manufacture,  which  is  now  carried  out  on  an  extensive 
scale.  These  silicated  soaps  are  quite  strongly  alkaline, 
owing  to  the  nature  of  the  soluble  glass;  this  excessive 
alkalinity  is  reduced  for  some  purposes  by  combining,  with 
the  soap,  rosin  or  fatty  acids,  as  in  the  ordinary  process  of 
soap-making.  Carbonic  and  sulphurous  acid  gases  arc 
likewise  passed  into  the  liquid  for  the  purpose  of  partially 
neutralizing  the  excess  of  alkalinity. 

Toilet  Soaps  are  made  from  very  pure  and  sweet  mate- 
rials— sweet  almond  oil,  beefs  marrow,  refined  sweet  lard, 
saponified  without  heat  and  perfumed  with  various  essential 
oils.  Very  pure  curd  soap  is  also  used  for  the  foundation 
of  toilet  soaps,  tor  which  purpose  the  soap  is  reduced  to  thin 
shavings,  melted  over  a  water-bath  with  rose  and  orange- 
flower  water,  and  common  salt — 24  pounds  of  soap,  with  4 
pints  each  of  rose  and  orange-flower  water,  and  about  half 
a  pound  of  silt.  "When  cold  next  day,  it  is  cut  in  small 
bits  and  dried  in  the  shade,  again  melted  down  with  the 
same  proportion  of  orange  and  rose  water,  strained,  cooled, 
and  dried  again.  The  heavy  animal  odor  is  thus  removed, 
when  it  is  powdered  and  left  in  a  clean  place  exposed  to 
air  for  some  days.  After  this,  it  is  ready  to  receive  the  de- 
sired perfume,  and  may  be  colored  with  aniline  tints,  ultra- 
marine, etc.,  and  moulded  in  forms  for  use.  Shaving  cream 
is  made  by  beating  up  lard  with  once  and  a  half  it-  weight 
of  potash-ley  of  17°  15.,  and  perfuming  and  coloring  to 
taste.  Glycerin*  soap  is  prepared  by  mixing  pure  glycerine 
with  a  toilet  soap,  or  with  the  transparent  soap  produced 
from  its  solution  in  alcohol.  It  mollifies  the  skin  in  cold 
weather. 

Properties  of  Soap, — Besides  the  common  properties  of 
soap  as  a  detergent,  already  familiar,  we  note  that  every 
kind  of  soap  in  use  contains  a  variable  quantity  of  water, 


partly  in  chemical  combination  ;  and  its  power  of  absorbing 
water  is  also  very  various,  being  from  7*  per  cent,  in  hard 
soda  soaps  to  102  per  cent,  in  soft  potash  soaps  of  oleic  acid 
when  previously  dried  by  artificial  heat.  Soap  is  perfectly 
soluble  in  alcohol,  as  also  in  hot  water,  both  solutions 
becoming  of  the  consistency  of  a  jelly  on  cooling.  In  this 
stale,  mixed  with  camphor  and  oil  of  rosemary,  the  alco- 
holio  tincture  of  soap  is  familiar  as  opodeldoc,  or  linimentvm 
saponts  compositum  of  the  Pharmacopoeia.  Tincture  of 
white  soap  is  readily  decomposed  by  salts  of  calcium  and 
magnesia,  and  is  familiar  to  the  chemist,  when  made  of 
normal  strength,  as  the  most  convenient  test  lor  the  hard- 
ness of  natural  waters  ("('lark's  test").  Potash  soap  is 
oho.'  soluble  in  water  than  soda  >oap.  The  sodium  stearate 
is  hardly  affected  when  placed  in  10  parts  of  water,  while 
potassium  stearate  thus  treated  forms  a  stiff  jelly.  .Sodium 
oleate  dissolves  in  10  parts  of  water — postassium  oleatc  in 
4  parts,  and  it  forms  a  jelly  even  with  2  parts.  Cold 
water  partially  decomposes  the  alkaline  oleates,  palmitates, 
and  stearates  (common  soap1,  the  neutral  salts  being  re- 
solved into  alkali,  which  dissolves,  and  an  acid  salt,  which 
precipitates.  This  explains  why  in  using  soap,  even  with 
pure  water,  its  transparency  is  always  disturbed,  while  the 
alkaline  property,  and  consequent  detergent  power,  of  soap- 
suds is  due  to  the  liberation  of  a  portion  of  caustic  potash 
or  soda,  which  attacks  and  removes  the  grease  of  foul  linen, 
etc.  The  insolubility  of  soap  in  common  salt  has  been  fully 
explained,  and  the  consequent  important  use  of  this  prop- 
erty in  the  soap-boiler's  art. 

The  value  of  soap  depends  mainly  on  the  amount  of  dry 
soap  (the  real  soap  or  alkaline  salt  of  the  fatty  acids )  in  any 
given  specimen.  The  loss  in  weight  of  a  given  amount  of 
soap  cut  in  thin  shavings,  when  completely  desiccated  in  a 
drying  oven,  at  212°  P.,  is  hygroscopic  water,  which  should 
not  for  best  hard  white  soap  exceed  20  per  cent.,  for  mot- 
tled soap  25  per  cent.,  and  for  yellow  soap  30  per  cent. 
The  fat  acids  vary  from  60  to  70  per  cent.,  and  the  alka- 
lies from  7  to  9  per  cent.,  according  to  quality.  As  before 
mentioned,  soaps  made  from  cocoanut  oil  contain  normally 
much  more  water,  and  in  the  yellow  soaps  from  10  to  20 
per  cent,  of  the  fatty  acids  are  replaced  by  rosin. 

The  analysis  of  soap  is  not  altogether  an  easy  problem, 
and  many  methods  have  been  proposed,  of  which  wc  men- 
tion the  following  :  Bolley'a  Method. — One  gramme  of  the 
soap,  cut  in  thin  shavings,  is  dissolved  in  a  small  beaker 
by  ether  and  acetic  acid.  The  solution  quickly  divides  into 
two  layers,  the  upper  of  which  is  an  ethereal  solution  of 
the  fatty  acids,  with  or  without  rosin,  as  the  case  may  be, 
and  the  lower  is  a  watery  solution  of  sodium  or  potas- 
sium acetates  and  of  the  salts  contained  in  the  soap.  If 
there  are  insoluble  matters  left  behind,  these  are  separated 
by  filtration  after  removing  the  ethereal  solution  by  a  pi- 
pette, and  weighed.  The  fatty  acids  and  resin  are  left  by 
evaporation  on  a  tared  watch-glass  and  weighed.  The 
saline  solution  is  evaporated  to  dryness  in  a  platina  vessel, 
ignited,  and  the  alkalies  determined  as  usual,  Grager'a 
Method. — One  hundred  grammes  of  the  soap  in  thin  shav- 
ings is  dissolved  in  30-per-cent.  alcohol,  and  the  solution  is 
made  up  to  the  volume  of  a  litre  with  alcohol  of  the  same 
strength.  The  insoluble  matter  left  behind  contains  all  the 
foreign  bodies,  with  some  sodium  or  potassium  carbonate; 
10  cubic  centimetres  of  this  solution,  made  clear  by  stand- 
ing, are  diluted  with  water  and  precipitated  by  calcium 
chloride.  This  lime-soap  of  the  fatty  acids  is  washed,  dried 
at  212°  F.,  and  weighed.  Gr'ager  finds  100  parts  of  this 
precipitate  to  correspond  to  100.5  parts  of  anhydrous  sodic 
stearate;  if  palmitic  and  oleic  acids  are  also  present,  the 
result  seems  not  to  be  sensibly  varied.  The  methods  of 
decomposition  by  sulphuric  acid,  with  the  use  of  standard 
solutions  and  oil  of  turpentine,  the  determination  of  den- 
sity by  aid  of  white  wax,  etc.,  are  less  simple,  and  probably 
not  more  exact,  than  the  methods  already  cited.  (For  more 
full  details  respecting  the  manufacture  of  soap,  consult 
Richardson  and  Watts,  Chemical  Technology;  Muspratt's 
Chemistry;  Watts.  Dictionary  of  Chemistry;  and  Ad. 
Wurtz,  Dietionnaire  de  Chan.)  B.  SiLLiMAN. 

Soap'-llerry,  the  fruit  of  Sapindus  aaponaria  and  in- 
sequalis,  West  Indian  trees  of  the  order  Sapindacess.  The 
pulp  is  a  powerful  detergent,  much  stronger  than  ordinary 
soap,  and  the  hard  shining  seed  has  been  exported  and 
used  for  making  buttons,  which  are  very  durable.  In  the 
Southern  U.  S.  there  grows  another  soap-berry  tree,  Sa- 
pindus marginatum,  which  is  sometimes  forty  feet  high. 
There  are  various  tropical  species  of  which  the  pulp  is  edi- 
ble, but  the  seed  is  often  poisonous.  The  name  Sapindus 
was  invented  by  Linnams  from  eapo  Indicus,  "  Indian 
soap." 

Soap  Creek,  tp.,  Davis  co.,  la.     P.  817. 
Soapstone.     See  Steatite. 
Soap  Test.     See  Soap. 
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Soap'wort,  a  name  sometimes  applied  as  a  general 
name  for  the  plants  of  the  order  SaimxhaooK  (which  sec-), 
on  account  of  the  soapy  quality  of  the  fruits  of  many  spe- 
cies. It  is  also  the  name  for  plants  of  the  genus  Saponaria 
(order  Caryophyllaceae  I  and  other  plants  of  the  same  order, 
which  are  sometimes  utilized  for  their  detergent  powers. 
There  are  in  many  part-  of  the  world  vegetables  which  are 
excel  lent  substitutes  for  soap.  In  some  instances  this  cleans- 
ing power  depends  upon  the  principle  saponiuc,  fuund  in 
plants  of  widely  diverse  natural  orders. 
Sobieski.  See  John  III.,  Sobieski. 
Socastee,  tp.,  Horry  co.,  S.  C.  P.  725. 
Soc'cage,  or  Socage,  a  term  of  the  English  law, 
denoting  a  species  of  feudal  tenure  by  which  lands  are 
held  from  a  superior  lord,  and  also  the  services  rendered 
therefor  by  the  tenant  to  the  lord,  by  means  of  which 
this  tenure  is  supported.  The  nature  of  feudalism,  its 
system  of  tenures,  and  the  military  character  of  the  ser- 
vices which  prevailed  during  its  more  flourishing  stages 
are  described  in  the  article  on  the  Feudal  SYSTEM. 
The  distinguishing  feature  of  the  tenure  by  soccago  con- 
sists in  its  services,  which  arc  not  military,  but  are  never- 
theless such  as  may  be  performed  without  personal  deroga- 
tion by  a  freeman,  and  are  fixed  and  certain  both  in  respect 
to  time  and  amount,  being  an  annual  and  definite  payment 
of  money,  grain,  cattle,  or  other  articles  of  value,  products 
of  the  soil,  in  the  nature  of  rent.  This  tenure  existed  in 
the  times  succeeding  the  Norman  Conquest,  when  military 
feuds  were  almost  universal,  and  was  probably  a  remnant 
of  the  Saxon  institutions.  At  that  early  day  the  amount 
of  land  thus  held  was  small,  tho  holders  themselves  wcro 
insignificant,  and  their  duties  were  quite  servile.  In  the 
subsequent  generations,  as  the  military  spirit  died  out,  :ind 
the  burden  of  the  military  services  beoame  unendurable,  the 
advantages  of  the  soccago  tenure  were  gradually,  and  at. 
last  universally,  acknowledged.  A  change  went  on  from 
one  species  to  tho  other,  until  the  uncertain  military  ser- 
vices by  which  land  had  formerly  been  held  were  almost 
wholly  replaced  by  the  fixed  and  certain  payments  of  money 
or  of  products  which  characterized  the  simpler  form  of  ten- 
ure. At  length,  after  this  great  social  revolution  had  been 
accomplished,  Parliament  legalized  the  proceeding;  by  a 
statute  id'  12  Thus.  II.  all  military  tenures,  with  certain 
formal  exceptions,  were  abolished,  the  tenure  by  soccago 
was  substituted  in  their  stead,  and  nearly  all  the  land  in 
England  is  now  held  by  its  means.  While  the  feudal  sys- 
tem was  at  its  most  flourishing  period  this  tenure  was  sub- 
jet  to  many  of  the  incidents  which  belonged  to  the  purely 
military  fiefs — fealty,  aids  reliefs,  lines  for  alienation,  and 
escheats — wardship  and  marriage  alone  being  excepted; 
but  these  burdens  have  long  been  removed  by  legislation. 
The  origin  of  this  term  is  in  dispute.  One  etymology  re- 
fers it  to  the  Low  Latin  merlin  or  eoeca,  and  French  soke, 
a  '■  plough,"  because  the  original  services  were  of  a  servile 
and  rustic  character.  Blackstone  and  some  others  derive 
it.  from  the  Saxon  »oc,  "free,"  "*  privilege,"  basing  their 
opinion  upon  the  immunities  enjoyed  by  the  holders  of  this 
description.  The  latter  theory  mingles  up  two  very  distinct 
epochs,  and  confounds  the  primitive  socmen  with  the  later 
tenants  in  soccage.  The  oldest  records  speak  of  »oiemonm 
as  inferior  to  the  milites,  and  class  them  with  villains  and 
roturiers.  They  seem  to  havo  been  in  nearly  the  same 
social  condition  as  the  Roman  eoloni,  and  perhaps  the  ori- 
gin of  the  feudal  socmen  may  be  found  among  the  remnants 
of  the  Roman  laborers  in  Britain.  At  all  events,  it  is  not 
probable  that  the  subject  Saxons  enjoyed  any  such  special 
favor  from  their  Norman  conquerors  that  the  proud  word 
"free"  or  "soc"  was  used  to  dosignate  their  condition. 
.Loin  NORTON  POMER0V. 
Social  Circle,  p. -v.,  Walton  co.,  Ga.,  on  Georgia 
R.  R.,  has  a  growing  trade.     P.  105. 

So'cialism  holds  an  intermediate  position  between  pure 
communism  and  simple  co-operation.  Unlike  communism, 
it  does  not  advocate  the  absolute  abolition  of  property,  but 
aims  simply  at  a  more  just  and  equitable  distribution  of 
it.  Every  man  according  to  his  capacity,  and  every 
capacity  according  to  its  work,  is  tho  great  maxim  laid 
down  by  Saint-Simon;  and  to  carry  out  in  reality  this 
maxim  is  the  great  goal  of  all  socialistic  movements.  On 
tho  other  hand,  it  dues  not  confine  itself,  like  00  Operation, 
to  a  mere  regulation  of  the  relation  between  capital  and 
labor,  restricting  or  even  excluding  competition,  transfer 
ring  the  profit  from  capital  to  labor,  <-<■-..  but  attempts  a 
i plete  r nstroction  of  society.  With  the  ideas  of  co- 
operation for   its  basis   of  operation,   it  approaob.es   i 

monism  partly  by  extending  the  oompass  of  these  ideas, 
but  ohiefly  by  employing  them  as  means  to  a  moral  end. 

Communism  is  a  religious  tenet,  co-operation  on  i nuuical 

scheme,  socialism  a  moral  reform.      It  is  the  vices  of  man 
kind,  and  the  miseries  resulting  from  these  vices,  to  which 
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socialism  wishes  to  put  an  end,  and  it  seek-  its  means  not 
in  a  new  religious  issue,  but  in  a  new  social  organization  ; 
hence  its  name. 

Socialistic  tendencies — that  is,  the  employment  of  politi- 
cal and  economical  measures  for  moral  purposes — wen:  not 
entirely  unknown  in  the  ancient  states;  the  Gracohian 
movement  in  the  history  of  Rome  is  a  striking  instance. 
During  the  Middle  Ages  they  seem  to  have  been  completely 
forgotten,  anil  their  reappearance  in  the  period  of  the 
Reformation  was  short  and  full  id'  turbulence  and  confu- 
sion. But  with  the  French  Revolution  socialistic  ideas 
became  a  principal  element  of  all  social  science,  and  wero 
made  the  subjects  not  only  of  passionate  discussion,  but 
also  of  practical  experiments.  The  fust  to  revive  these 
ideas  or  to  bring  them  into  general  notice  WOS  1'rangois 
Noel  Babeuf  (1764-97),  with  his  paper.  /.,  7Vi6i<n  '!>>  Peo- 
ple, founded  in  1794.  The  idea  from  which  Babeuf  started 
was  that  of  equality.  The  Revolution  had  established  the 
equality  of  all  French  citizens  before  the  law  :  "  Nous 
la  voulons  au  milieu  de  nous,  sous  le  toit  de  nos  muisnns," 
said  the  Babouvists.  "  There  shall  bo  no  other  difi'erences 
than  those  of  age  and  sex.  All  men  have  nearly  the  samo 
faculties  and  the  same  needs ;  they  ought,  consequently,  to 

have    the  samo   education    and    tin-    sa rae    I I."     Ilefore 

this  principle  the  idea  of  personal  property  disappeared, 
and  it  became  the  duty  of  the  government,  its  highest 
function,  to  regulate  the  application  of  labor  and  tho  dis- 
tribution of  its  fruits.  After  the  death  of  Babeuf.  his  sys- 
tem, Babouvism,  was  for  some  time  entirely  forgotten,  until 
in  1834,  Buonarotti  again  attempted  its  propagation, 
especially  through  the  papers  Mmtih.nr  Republican  and 
Homme  Libre.  A  much  greater  influence  was  exercised  by 
Saint-Simon  (17(50-1825).  He  developed  no  system,  but 
the  rich  and  fertile  hints  which  his  various  writings  con- 
tain were  brought  into  a  rapid  growth  a  lew  years  alter  his 
death  by  a  number  of  gifted  disciples.  The  weekly  Le  Pro- 
ducteur  was  established  by  Ceroletand  Olinde  Rodrigues,  and 
in  1829,  Bayard  gave  a  series  of  public  lectures  on  the 
tern  of  Saint  Simon — that  is,  its  political  and  economical  side 
— which  attracted  great  attention.  Communism  is  not 
taught  here,  but  property  is  made  merely  personal — that 
is,  it  cannot  be  inherited.  Every  man  has  to  make  a  fresh 
start,  and  his  success  will  depend  on  his  capacity  and  labor. 
After  his  death  his  property  falls  to  the  state,  which  is  the 
great  property-holder,  and  assumes  the  corresponding  duties 
with  respect  to  the  education  of  its  members,  etc.  In  the 
next  year  followed  a  series  of  lectures  by  Enfantin  on  the 
morai  or  speculative  side  of  the  system,  in  which  Saint- 
Simon  was  represented  as  the  restorer  of  harmony  to  human 
nature,  as  the  redeemer  from  tho  terrible  dualism  of  nature 
and  spirit  which  Christianity  has  sanctioned,  if  nut  intro- 
duced. The  impression  of  these  lectures  anil  of  the  wri- 
tings of  the  school  was  quite  general,  and  very  favorable, 
A  Saint-Simonian  family  was  organized  in  tho  Rue  Mon- 
signy,  and  for  some  time  it  prospered  much.  lint  dissen- 
si'.ns  broke  out  between  Bayard  and  Enfantin  mi  some  very 
important  questions.  Bayard  retired,  and  Enfantin  led  the 
enterprise  into  fantastic  extravagances.  Finally,  the  in- 
terference of  the  police  and  pecuniary  difficulties  brought 
the  experiment  to  an  end.  In  strong  opposition  t<.  tin 
Saint-Si  mo n  ians,  Fourier  (1772-18:17)  developed  his  system 
of  socialism,  based  on  a  more  intimate  knowledge  of  human 
nature.  The  principal  feature  of  his  scheme  is  the  pha 
lalistery,  a  oommunity,  or  rather  a  household,  of  about  1S00 
persons,  in  which  labor  and  enjoyment  are  divided  oc 
ing  to  the  natural  inclinations  of  the  individuals.  It  was 
Fourier's  conviction  that  if  only  one  phalanstery  could  bo 
established,    other   communities,   other  nations — yea,   the 

whole  human   race — would   s tall   into  the  same  order; 

hot  the  experiments  which  have  been  made  at  Colnle-sur- 
VcL'rc-.  mar  Versailles,  and  in  Brazil,  have  failed. 

Several  \  ery  interesting  socialistic  experiments  have  been 
made  in  the  1'.  S..  and  will  be  found  described  under  their 
proper  heads :  but  as  yet  socialism  has  had  its  greatest,  im- 
portance a-  a  let  incut  only.      (  For  its  connection  with  t'ovt- 

v,i  kism  ami  io  operation  see  those  articles ;  and  for  Further 
details  on  the  subject  see  Stein.  Der  Socialiemus  «»<(  Com- 
miniemua  des  heutigen  Frankreichs  (1844)  and  Oeechichte 
der  nocialm  Bswegungen  in  Frcmkreiet  (1*  19-5.1) ;  Le  Play, 
L' Organisation  rfu  Travail  (1871)  and  /.«  Reforme  locii  tie 
,„  Franco  (Is72);  Noyes,  History  of  American  Socialism 
ils7tM:  Nordhoff,  The  Communistic  Societies  of  the  United 
States  1 1875) :   Holyoake,  History  of  Co-operation  ( 1*7.">).) 

Clemens  Petersen. 
Social  Science,  or  Sociology.  These  arc  terms 
of  modern  origin,  used,  as  yet,  quite  indefinitely  to  com 
prebend  the  systematic  investigation,  in  various  lines  of 
research,  of  principles  and  laws  affecting  the  welfare  of 
mankind  in  society.  In  this  department  they  correspond 
to  the  vague  term  -'natural  science"  as  applied  to  tho 
grouping  of  phenomena  and  laws  pertaining  to  the  mate- 
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rial  creation  generally.  The  distinctive  characteristic  of 
thai  it  studies  man's  social  nature  and 
deals  with  existing  social  forces,  aiming  chiefly  to  find  re- 
lief for  existing  evils.  In  a  broad  sense  it  inelndes  polit- 
ical Bconon  that  branch  has  been  developed  by 
itself  more  fully  than  anything  else  embraced  under  the 

imon  term,  and   may  be  regarded  almost  as  a  distinct 

\.;nt  from  this,  social  science  has  mainly  to  do 
ith  tlic  laws  of  Ai  alth  and  the  causes  of  disease,  cn- 
demio  and  epidemic,  seeking  to  devise  measures  for  im- 
pro;  tng  the  sanitary  condition  of  communities  and  to  pro- 
vide re  means  through  hospitals,  dispensaries,  etc.; 
with  the  tendencies  to  gross  and  corrupting  oiee  which 
spring  from  undue  indulgence  of  the  sensual  appetites, 
;  tactions  and  remedies  especially  for  prevalent 
drunkenness  and  prostitution;  (c)  with  crimes  against  hu- 
man law  and  government,  studying  the  conditions  which 
favor  their  multiplication,  the  counteracting  agencies,  and 
particularly  the  means  and  institutions  for  the  punishment 
and  reform  of  criminals:  (d)  with  the  causes  of  wretched 
and  degrading  poverty,  and  the  best  modes  of  administer- 
ing private  and  public  charity  for  its  relief;  (c)  with  the 
principles  on  which  society  is  organized — to  discover,  if 
possible,  what  radical  causes  are  working  to  degrade,  and 
what  radical  changes  may  serve  to  elevate  and  refine,  the 
entire  social  life  and  relations  of  men.  The  range  of  the 
science  is  immense.  The  problems  have  been  more  or  less 
studied  through  all  history.  Aristotle's  Politics  presents 
the  subject  in  essentially  the  same  phases  with  those  which 
appear  in  the  discussions  of  our  day.  The  chief  means  of 
advancing  this  science  now  are  national  and  international 
associations,  which  arc  enlisting  some  of  the  best  minds 
of  the  age  in  the  practical  questions  involved,  and  specific 
philosophical  treatises,  like  those  of  Herbert  Spencer, 
which  open  lines  of  profound  thought  on  fundamental 
principles.  A.  L.  CHAPIS. 

Social  Wars  [t,  ■?.  wars  with  "allies,"  sorii],  (1)  The 
war  (u.  c.  91—88)  between  Roino  and  her  Italian  allies. 
After  the  assassination  of  M.  Livius  Drusus  (91  B.C.),  who 
desired  to  grant  citizenship  to  the  Italians,  the  allies,  in- 
cluding the  Marsi,  the  Peligni,  the  Lueanians,  the  Samnites, 
and  many  others,  rose  in  arms  and  proclaimed  a  new  re- 
public. A  bloody  war  followed,  and  notwithstanding  the 
greal  victories  of  .Sulla,  Marius,  L.  CsBBar,  and  others,  the 
Romans  were  compelle  1  to  make  many  concessions,  and  in 
the  end  the  Italians  received  substantially  all  the  privileges 
they  called  tor.     Over  oOO.OOO  men  were  slain  in  this  war. 

(2)  In  Athens  the  first  social  war  (337-355  b.  c.)  was  be- 
tween that  city  and  her  allies,  Chios,  Cos,  Byzantium,  and 
Rhodes.     The  allies  sought  and  gained  their  independence. 

(3)  The  second  Athenian  social  war  was  between  Athens 
and  the  Achaean  and  iEtolian  leagues  (220-217  b.  c). 

Societies,  Literary  and  Scientific.  The  number 
of  associations  formed  for  the  promotion  of  literary  or  sci- 
entific research  is  one  of  the  distinctive  features  of  the  nine- 
teenth century.  Though  no  etymological  or  other  exact 
line  of  division  can  be  established  between  "  societies  "  and 
"  Academies"  (which  see),  it  may  nevertheless  be  noted 
that  the  associations  styling  themselves  "  academies  "  are 
usually  of  earlier  origin  than  the  "  societies,"  arc  frequently 
under  the  direct  patronage  of  government,  and  may  be  re- 
garded rather  as  conservators  than  as  promoters  of  literature 
and  science;  while  the  "  societies  "  sprung  from  the  mod- 
ern scientific  movement  are  usually  but  slightly  trammelled 
by  official  bonds,  and  consist  of  bodies  of  working  investi- 
gators, more  anxious  to  extend  the  domain  of  knowledge 
than  to  celebrate  the  glories  of  former  discoveries.  The 
title  of  "royal"  conferred  upon  several  English  scientific 
ic=  must  not  be  construed  to  imply  too  much,  as  the 
connection  between  royalty  and  royal  societies  is  often  very 

The  most  ancient  among  the  learned  societies  of  Great 
Britain  an-  the  Royal  Society  of  London  (1062),  the  Anti- 
quarian Society  (1707),  'Ik-  Society  of  Arts  (1753),  the 
Royal  Academy  (  1768),  the  Medical  (1773),  the  Linnaian 
(1788),  and  the  Royal  Institution  (1800),  besides  the  royal 
societies  of  Dublin  i  L731  ;in  1  Edinburgh  (1783).  In  the 
present  century  more  than  200  similar  associations,  having 
more  or  [ess  a  national  character,  have  been  incorporated 
in  (treat  Britain.  The  more  important  of  these,  naming 
them  in  the  order  of  time,  have  been  the  Geological  Society 
of  London  (Im'7.  incorporated  1826),  the  Royal  Astronom- 
ical i  L820),  the  Royal  Isiatic  L823),  the  Royal  Societv  of 
Literature  (1823),  the  Zoological  Society  of  London  (1826), 
the  Royal  Geographical  (1830  .  the  Statistical  (1834),  the 
Electrical  Societv  of  London  (1837),  the  Society  for  the 
Diffusion  of  L-et'iil  Knowledge  1 1838  ,  the  Microscopical 
(1839t.  the  Chemical  (1841),  the  Philological  (1842),  the 
Phonetic  (1843),  the  Ethnological  (1843),  the  Arch  Ecologi- 
cal Association  (1843),  the  Social  Science  Association  (  L857  |, 


the  Anthropological  Society  (1863),  and  the  Society  of  Bib- 
lical Archaeology  (1871).  Several  of  these— viz.  the  Royal 
Society,  the  Astronomical,  Geological,  Linnsean,  and  Chem- 
ical societies — have  formed  a  species  of  alliance,  having 
been  jointly  concerned  in  the  erection  of  the  new  Burling- 
ton House  as  a  "palace  of  learning"  for  the  accommoda- 
tion of  their  libraries,  collections,  and  reading-rooms,  as 
well  as  their  halls  of  sessions.  The  British  Association  for 
the  Advancement  of  Science  has  been  noticed  under  other 
headings.  Scientific  societies  are  much  less  numerous  on 
the  continent  of  Europe  than  in  Great  Britain  or  the  U.S., 
their  freedom  of  activity  being  much  restrained  by  the  pre- 
tentions of  the  elder  "academies."  There  are,  however, 
flourishing  modern  geographical  societies  in  Austria,  Rus- 
sia, France,  and  Germany.  In  Mexico  and  Brazil  there 
are  several  flourishing  societies  directly  connected  with  the 
government,  the  most  important  being  in  each  case  that 
devoted  to  geography  and  statistics.  Among  the  lea  ling 
societies  of  comparatively  modern  growth  in  the  U.  S.  are 

I  the  American  Association  for  the  Advancement  of  Science, 
elsewhere  noticed,  the  Oriental.  Geographical,  Philological, 

|  and  the  Social  Science  Association.  Pure  science  finds, 
however,  so  few  devotees  in  the  U.  S.  that  the  larger  part 
of  the  branches  of  research,  which  in  England  have  sepa- 
rate associations,  are  in  the  U.  S.  grouped  into  a  very  few 
and  by  no  means  active  bodies.  Porter  C.  Bliss. 

Society.  See  Academy  and  Societies,  Literary  and 
Scientific. 

Society  for  Promoting  Christian  Knowledge, 
founded  in  1698,  is  the  oldest  and  one  of  the  greatest  re- 
ligious associations  connected  with  the  Church  of  England. 
Its  objects  are — (1)  To  promote  and  encourage  the  erection 
of  charity  schools  in  all  parts  of  England  and  Wales;  (2) 
to  disperse,  both  at  home  and  abroad,  Bibles  and  religious 
tracts,  and  in  general  to  advance  the  honor  of  God  and 
the  good  of  mankind  by  promoting  Christian  knowledge, 
both  at  home  and  in  other  parts  of  the  world,  by  the  best 
methods  that  should  offer.  The  society  is  thus  at  once  an 
educational  association,  a  missionary,  Bible,  and  religious- 
tract  society,  but  it  limits  its  activity  chiefly,  though  not 
exclusively,  to  the  British  dominions.  Its  annual  revenue 
is  about  £100,000. 

Soci'ety  Hill,  p.-v.,  Macon  co.,  Ala.  P.  1185. 
Society  Islands,  a  group  of  islands  in  the  South 
Pacific  Ocean,  between  lat.  10°  and  1S°  S.,  and  between 
Ion.  148°  and  155°  YV\,  consist  of  one  large  island,  Tahiti 
or  Otaheite.  and  a  number  of  small  isles,  comprising  alto- 
gether an  area  of  450  sq.  m.,  with  13,847  inhabitants.  The 
islands  are  mountainous.  In  the  centre  some  of  them  rise 
to  the  height  of  0000  or  S000  feet,  but  they  all  have  a  belt 
of  low  land  extending  between  the  foot  of  the  mountains 
and  the  sea,  and  they  are  generally  surrounded  by  coral 
reefs.  The  soil  is  very  fertile  and  the  climate  delicious. 
All  tropical  fruits  grow  luxuriantly,  and  European  fruits 
which  have  been  introduced  succeed  well.  The  inhabitants 
are  Malays;  most  of  them  are  Christians.  They  form  an 
independent  state  under  the  French  protectorate. 

Socin'ians  and  Socinianism  are  the  historical  desig- 
nations of  the  advocates  and  doctrines  of  the  most  thor- 
oughly organized  system  of  anti-Trinitarianism  that  has 
ever  existed.  We  propose  to  present  in  this  article  a  sketch 
(a)  of  the  history  of  the  sect,  and  (6)  of  their  doctrines. 

I.  History. — The  Trinitarian  doctrine,  as  defined  in  the 
Nieene  and  Athanasian  creeds  (see  article  God),  has  been 
substantially  held  as  a  fundamental  element  of  Christianity 
by  all  the  great  divisions  of  the  ancient  churches.  Eastern 
and  Western,  and  by  all  the  churches  springing  out  of  the 
Reformation.  It  was  denied  by  the  early  obscure  Jewish- 
Christian  sect  of  the  Ebionites  and  by  some  sects  of  Gnos- 
tic origin.  The  negative  tendency  in  a  higher  form  was 
afterward  embodied  in  the  Arian  party,  which,  after  threat- 
ening to  obtain  control  of  the  general  Church  as  estab- 
lished by  the  imperial  government  during  the  middle  of 
the  fourth  century,  was  finally  expelled  from  the  whole  em- 
pire by  Gratian  378,  and  confined  to  its  Gothic  and  Bur- 
gundian  adherents.  Afterward,  by  means  of  the  triumphs 
of  Justinian  on  the  eastward  and  of  the  Pranks  on  the 
westward  of  the  Alps,  these  nations  were  converted  to 
Catholic  Trinitarian  Christianity  about  the  end  of  the  tilth 
century.  At  the  era  of  the  Reformation  the  first  anti- 
Trinitarians  were  certain  individuals  who  appeared  at  dif- 
ferent points,  chiefly  among  the  German  Anabaptists. 
Among  these  were  Martin  Cellarius  (b.  in  Stuttgart  1499, 
educated  at  Wittemberg,  at  first  a  disciple  and  coadjutor 
of  Luther,  d.  at  Bale  1564),  John  Denk  (d.  at  Bale  1528), 
Lewis  Iletzer  (at  first  a  fellow-laborer  of  Zwingli.  executed 
for  polygamy  at  Constance  1529),  and  John  Campanus 
|  studied  at  Wittemberg,  and  d.  after  long  imprisonment  at 
Cleves  1574).  One  of  them,  named  Bpiritus,  supposed  by 
Dr.  Kecs  to  have  been  Adam  Pastor,  a  Frisian  Anabaptist, 
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first  carried  Unitarian  doctrine  to  Poland  in  1516,  which 
afterward  became  the  seat  of  the  denomination.  Michael 
Servetus  (b.  in  Spain  1509,  and  educated  at  the  University 
of  Toulouse)  was  a  man  of  divcrsilied  learning,  of  consid- 
erable talent,  and  of  restless  spirit.  JIc  resided  at  different 
times  at  Bale,  Strasbourg,  Lyons,  and  Vicnne.  In  1531,  at 
Strasbourg,  he  published  his  first  work,  De  TrinitatU  Br- 
roribuH.  In  1532,  at  llaguenau,  he  published  his  Dialo- 
ffontm  de  Trinitate,  Libri  </ito,  and  at  Vienna,  in  1553,  bis 
Chrtettanismi  Restitutio.  He  was  then  imprisoned  by  the 
Roman  Catholics  for  heresy.  Escaping,  he  went  to  Uu- 
luva,  where  ho  was  burnt  in  October  of  the  same  year  &a  a 
blasphemer  and  disturber  of  the  peace. 

In  Italy,  where  during  the  preceding  century  religious 
faith  had  been  gcnorally  superseded  among  the  educated 
by  a  semi-pagan  humanism,  many  prominent  persons, 
affected  by  the  religious  excitement  of  the  Reformation, 
adopted  rationalistic  views.  In  the  second  quarter  of  the 
sixtenth  century,  at  Yincenza,  a  small  town  in  the  district 
of  Venice,  a  society  existed  consisting  of  persons  denying 
the  divinity  of  Christ  and  related  doctrine.  It  was  dis- 
persed in  1 540,  previous  to  which,  it  is  said,  Bernard  Oehinus 
and  Ladius  Socinus  joined  it.  The  latter,  born  in  Siena  in 
1525,  was  educated  as  a  lawyer,  but  devoted  his  life  and 
great  talents  to  theological  speculations.  He  has  been  cor- 
rectly designated  "the  spiritual  father  of  Socinianism/' 
While  his  nephew,  Faustus  Socinus,  was  "the  founder  of 
the  sect,"  lie  remained  ostensibly  a  member  of  the  Re- 
funned  Church  at  Zurich,  although  by  personal  influence, 
wide  correspondence,  and  extensive  journeys  disseminating 
his  opinions.  He  visited  Poland  in  1551,  and  again  in 
155S,  and  died  in  Zurich  in  1562.  His  nephew,  Faustus 
Socinus  (b.  1539,  and  d.  1604),  was  indoctrinated  by  his 
uncle,  settled  first  in  Bale,  was  called  into  Transylvania  to 
assist  Blandrata  in  his  controversy  with  Francis  David, and 
settled  permanently  in  Poland  1570.  After  the  removal  of 
Bpiritus  to  Poland  in  1546,  Francis  Lismanin,  a  Corsican 
monk  ami  confessor  of  the  queen,  Bona  Sforza,  had  been 
converted  to  Unitarianism  in  1551.  He  was  soon  rein- 
forced by  Peter  Conezius  and  George  Blandrata,  a  native 
of  Piedmont,  and  through  the  influence  of  Lismanin  ap- 
pointed physician  to  the  queen.  At  this  time  all  the  Prot- 
estant synods  held  in  Poland  embraced  promiscuously  the 
ministers  of  all  the  Reformed  societies,  whether  Lutheran, 
Galvinistic,  or  anti-Trinitarian.  In  1566  the  latter  were 
expelled  from  communion,  and  forced  to  form  an  inde- 
pendent ecclesiastical  organization.  The  Unitarian  Church 
thus  formed  comprised  persons  of  very  dissimilar  opinions, 
"They  all  concurred  in  maintaining  the  supremacy  of  the 
Father,  but  with  respect  to  Jesus  Christ,  some  thought  him 
to  be  a  God  of  inferior  nature,  derived  from  the  Supreme 
Deity  ;  others  held  the  doctrine  of  Anus,  conceiving  him  to 
have  been  the  first  created  Spirit,  who  became  incarnate 
with  a  view  to  eflecting  the  salvation  of  mankind;  while  a 
third  party  believed  him  to  be  a  human  being.  These  last 
were  divided  into  two  classes — the  one  believing  the  mir- 
aculous conception  of  Jesus;  the  other  considering  him  to 
have  been  the  son  of  Joseph  as  well  as  Mary."  Some  also 
held  that  although  a  man  only,  he  was  entitled  to  divine 
honors  since  his  exaltation  at  the  right  hand  of  God  and 
assumption  of  the  government  of  the  Church,  while  others 
denied  this. 

From  the  advent  of  Faustus  Socinus  these  various  ele- 
ments were,  through  Ins  superior  genius,  wrought  into  a 
homogeneous  ecclesiastical  organization,  and  brought  into 
substantial  agreement  with  the  theological  views  of  his 
uncle;  and  ultimately  the  denomination  and  system  of  the- 
ology took  their  historical  designation  of  "  Sociuian  "  from 
these  great  leaders,  but  during  their  earlier  history  they 
wore  called  Pinezovians,  from  PinczOW,  the  place  of  their 
first  settlement,  and  afterward  Racovians,  from  Kacow,  a 
town  built  for  them  by  a  Polish  nobleman,  and  their  me- 
tropolis id'  learning  and  influence.  They  flourished  ex- 
ceedingly for  the  greater  part  of  a  century,  converting  to 
their  views  many  of  the  Polish  nobility  ;  they  established 
colleges  which  attained  great  reputation,  attracting  multi- 
tudes id'  Roman  Catholic  an  1  Protestant  youth,  and  thej 
produced  a  number  of  theological  speculators  and  polemics 
of  great  learning  and  ability,  whose  works  attained  a  vast 
circulation.     In   1563,  Blandrata  went  into  Transylvania 

to  attend  the  prince,  John  Sigismund  1  i..  as  a  physician, 
where  he  BUOCCeded   in  bringing   over   to    his  nun  opinions 

Francis  David,  at  that  time  superintendent  of  the  Reformed 
churches.  These  together  secured  a  large  following,  but 
the  prosperity  of  the  sect  was  greatly  impaired  by  the  bitter 
controversy  which  subsequently  arose  between  I  -land  rat  a 
and   David,  the  former  affirming,  and  the  latter  denying, 

that  divine  honors  are  to  be  paid  to  Christ.  David  WU 
condemned  by  the  diet  held  at  Weissenluug  in  L579,  and 
died  in  prison  in  November  following.  A  tier  a  long  strug 
gle  with  their  opponents  the  Socinians  were  suppressed 


in  Poland  in  Infill.  Those  who  refused  to  renounce  their 
Opinions  went  into  Transylvania,  Hungary,  and  Prussia,  and 
the  majority  into  Holland,  where  they  were  merged  with 
the  Afennonites  and  low  Armenians.  A  few  churches  id"  their 
order  yet  remain  in  Transylvania. 

A  first  catechism  was  written  by  George  Schoman  (d. 
1591).  Fan-in-,  Socinus  (d.  1604)  left  another  incomplete. 
Valentine  Schmalz  and  Jerome  Mosoorovius  produced  the 
Racoman  ( 'at  i  hiem,  the  standard  of  the  Socinian  churches. 
It  appeared  in  Polish  in  Kin.),  and  was  published  in  Ger- 
man 1608,  and  in  Latin  1609.  An  English  edition,  pro- 
duced in  Amsterdam  1652,  was  Ordered  to  be  burnt  the  same 
year  by  the  English  Parliament.  It  was  again  translated 
and  published  in  English  in  1818,  with  a  history  of  the 
Polish  Socinians  by  Dr.  Thomas  Etees.  After  their  expul- 
sion from  Poland,  Andrew  Wissowatius  and  oilier  learned 
men,  finding  refuge  in  Holland,  collected  their  more  im- 
portant writings  and  published  them  in  8  vols,  folio,  nan- 
prising  the  works  of  Socinus.  Crelius,  Schlichtingiue,  and 
Wol/.ogenius  ;  to  which  a  9tli  vol.  has  been  added,  contain- 
ing the  writings  of  Przipcovius  and  Andrew  Wissowatius, 
and  a  10th  vol.,  containing  the  works  of  BreniUS.  This 
collection  is  known  by  the  title  of  Bxbliotheca  Fratrum 
Potniioniiii. 

II.  Their  Doctrine.  1.  The  Scriptures. — They  admit  that 
a  supernatural  revelation  is  essential  as  a  means  to  effect  the 
salvation  of  men.  They  regard  Christianity  as  a  new  law, 
revealed  and  executed  by  Jesus  Christ.  This  revelation  is 
contained  in  the  Scriptures  of  the  Old  and  New  Testaments, 
and  especially  in  the  latter.  These  are  authentic,  sufii> 
and  perspicuous.  Yet,  as  they  can  contain  no  elements  in- 
consistent with  reason,  they  are  to  be  interpreted  in  a  sense 
agreeable  to  reason  ;  which  rule  of  interpretation  in  their 
hands  led  practically  to  the  conclusion  that  although  con- 
taining a  divine  revelation,  and  virtually  infallible,  they 
contain  minor  errors. 

2.  Theology. — (1)  The  divine  unity  is  inconsistent  with 
personal  distinctions.  (2)  Free  self-determination  is  more 
fundamental  in  the  divine  nature  than  either  justice  or 
love.  (3)  By  the  act  of  creating  the  world,  God  has  volun- 
tarily limited  his  omnipresence  as  to  his  essence,  and  by 
creating  free  agents  he  has  voluntarily  limited  his  power 
and  his  knowledge,  because  free-will  is  self-determined, 
and  future  contingent  events  are  not  the  object  of  know- 
ledge. (4)  "There  is  no  such  justice  in  God  as  requires 
absolutely  and  inexorably  that  sin  be  punished.  There  is, 
indeed,  a  perpetual  and  constant  justice  in  God,  but  this 
is  nothing  but  his  moral  equity  and  rectitude,  by  virtue  of 
which  there  is  no  depravity  or  iniquity  in  any  of  his  works." 
(Socinus,  Prsdect.  Tkeol.,  c.  16.)  Hence  he  can  pardon  any 
repentant  and  reforming  sinner  without  a  satisfaction  to 
justice.  (5)  The  Holy  Ghost  is  the  impersonal  power  and 
efficacy  of  God. 

3.  Anthropology.— The  guilt  of  Adam's  sin  is  not  im- 
puted. Man  was  created  naturally  mortal,  and  since 
Adam  has  gradually  acquired  an  hereditary  tendency  to 
sin,  which  of  itself  does  not  involve  guilt.  Responsibility 
is  limited  by  ability.  Man,  animated  by  the  promise-  of 
God,  is  able  to  turn  unto  God  :  and  when  he  does  so  turn 
and  belic\e,  God  seals  his  promises  more  and  more  on  his 
heart  by  the  Holy  Spirit.     (  Rac.  Cat.,  sec  5,  eh.  lib) 

4.  Chrietoloay  ana  Soteriology, — (1)  Christ,  as  to  his  efl 
scntial  nature,  is  a  mere  man,  but  one  miraculously  gen- 
erated by  the  power  of  the  Holy  Ghost  in  the  womb  of  the 
Virgin.  Hence  he  was  from  birth  without  sin.  At  his 
baptism  he  was  supematurally  sealed  with  the  Holy  Ghost, 
and  qualified  and  endowed  with  authority  fur  his  office  as 
Prophet,  Priest,  and  King,  lie  was  also  taken  up  to 
heaven  and  admitted  l"  the  vision  of  God.  and  instructed 
in  divine  things.  While  on  earth  he  revealed  the  will  of 
God  (o  his  disciples  with  di\  ine  authority.  After  his  death, 
ho  was  raised  to  tin-  throne  of  God,  endowed  with  the 
divine  attributes  of  omniscience,  omnipotence,  and  supreme 
dominion.  He  is  the  rightful  object  of  divine  worship  and 
of  invocation,  He  Baves  his  people  as  Prophet  and  King, 
the  office  of  Priest  being  merged  in  the  other  two.  He  will 
judge  tin-  world  at  the  last  day,  and  raise  believers  to 
share  in  bis  own  glory.  (2)  As  God's  justice  demands  no 
satisfaction,   Christ's    death   saves    us  as   an   exhibition    of 

divine  love:  it  subdues  obduracy,  oonfirms  hope  by  sealing 

God's   promises;    it  was  the  necessary  means   to  hi-    reSUl 
notion,  by  which   he  brings   life  and  immortality  to  light 
h\    an  ocular  demonstration. 

5.  The  Church  and  Sacraments.— -The  Church  thej    de 

lined  BS  the  company  of  those  who  believe  sal  mg  d<>  trine. 
As  to  what  this  doctrine  is,  they  allowed,  within  the  limit 
of  the  recognition  of  the  divine  mission  of  Christ,  the 
largest    freedom    of   opinion.      Socinus   discarded   the  term 

••  Bacramenty"  :""'  n°ld  that  the  Supper  was  the  onlj  sat  red 

rite   which  Christ  intended  to   be  pen       entl; 

The  authors  of  the  Racovinn  Catechism  in  its  final  form 


356 


SOCINUS— SOCRATES. 


teach  that  baptism  and  the  Lord's  Supper  are  the  two 
Christian  rites.  These  they  regard  as  only  memorials 
and  symbols  and  badges  of  church  membership.  They 
pronounce  infant  baptism  an  error,  bat  advise  its  tolera- 
tion. 'Sri',  as  above  mentioned,  the  Bibliotheca  Fratrum 
/-,  i   Dr.  Toulmin's  Lift  of  Socinwt /   Dr.  Thomas 

Ree-  luntj   with  Ilixt.  of  Umtarianiem   in 

ton,  1818);   De  Tribtu  Elohim  of  Bieron.  Zan- 
obina  aianUmi  Confutatio  (Amst.,  1004)  of 

Hornbook;    Vindicia   Evangelicst  of  Dr.  John  Owen 
iiixi  rol.  xii.  of  Goold's  Klin.  ed.  of   Owen's 

;    Hist.  Person  of  Christ,  by  Dr.  J.  A.  Dorner  (div. 
2,  vol.  ii.):  Prineip.  Cunningham's  Hist.  Theol.,  vol.  ii.) 

A.  A.  Hodge. 

Socinus  (Faust os  and  L  flits).  See  Socimaxs  and 
Initauianism. 

Sociology.     See  Social  Science,  by  A.  L.  Chapin. 

Socopatoy9  tp.,  Coosa  co.,  Ala.     P.  1207. 

Socor'ro,  town  of  New  Granada.  South  America,  is  in 
a  fertile  and  densely-peopled  district,  and  is  well  built. 
P.  15,000. 

Socorro,  county  of  S.  W.  New  Mexico,  adjoining 
Arizona,  intersected  by  the  Rio  Grande,  drained  by  the 
head-waters  of  Gila  River,  and  traversed  by  a  spur  of  the 
Sierra  Madre,  is  chiefly  barren,  but  has  some  fertile  valleys. 
Some  minerals  are  found.  Sheep-raising  is  almost  the 
only  industry,  the  other  staples  being  wheat,  Indian  corn, 
and  wine  in  limited  quantities.  Cap.  Socorro.  Area,  11,500 
sq.  m.     P.  0603. 

Socorro,  p. -v.,  cap.  of  Socorro  co.,  New  Mex.,  on  the 
Rio  Grande.      P.  921. 

Socorro,  v..  El  Paso  co.,  Tex.,  on  the  Rio  Grande. 
P.  627. 

Soc'otra,  an  island  in  the  Indian  Ocean,  off  the  eastern 
coast  of  Africa,  in  lat.  12°  39'  X.,  Lon.  54°  1'  E.,  belongs 
to  the  imamat  of  Muscat.  Area,  about  1000  sq.  m.  P. 
about  5000,  Arabs  and  negroes.  The  interior  of  the  island 
is  high,  mountainous,  and  mostly  unproductive,  but  the 
coast-land,  generally  from  2  to  4  miles  broad,  is  low,  level, 
and  fertile.  The  island  produces  good  tobacco  and  dates, 
and  the  best  aloes  known  :  and  has  superior  sheep  and 
goats. 

Soc'rates,  son  of  Sophroniscus  and  Phamarete,  b.  at 
Athens  in  470  n.  c.  (or  400,  in  May  or  June),  drank  the 
cup  of  poison  390  b.  c.  (in  April  or  May?).  Ills  father 
was  a  sculptor,  and  Socrates  in  his  early  years  worked  at 
the  same  occupation.  A  draped  group  of  Graces  which 
stood  at  the  entrance  of  the  Acropolis  af  the  time  of  Pau- 
sanias  is  said  to  bave  been  his  work.  He  alludes  to  his 
mother  (  Thartrtu*)  as  a  midwife,  and  likens  to  her  art  bis 
own  skill  in  drawing  out  ideas  by  conversation.  He  had  a 
brother  by  his  mother's  side  named  Patrocles.  In  his 
youth  he  learned  geometry  and  astronomy  and  practised 
gymnastics.  He  is  reported  by  Plato  {Phfedo)  as  having 
.studied  the  work  of  Anaxagoras  on  Xntur- ,  probably  under 
the  instruction  of  Arehelaus,  the  disciple  of  Anaxagoras  ; 
and  according  to  Xenophon  [Mem,  I.  and  /!".).  he  had  a 
critical  knowledge  of  the  writings  of  the  early  wise  men, 
as  well  as  of  the  Ionic  school  of  philosophy.  His  master, 
Arehelaus,  taught  not  only  physical  but  also  moral  specu- 
lations concerning  justice,  laws,  etc.  lie  probably  met 
Parmenides  when  about  twenty  years  of  age,  and  mastered 
the  Eleatic  view  of  negative  dialectic  (which  proved  its 
theories  by  showing  up  the  contradictions  of  its  oppo- 
nents), and  was  thoroughly  instructed  in  the  docrines  of 
the  Sophists — possibly  may  have  received  direct  instruc- 
tion from  Prodicus.  It  is  said  that  having  early  lost  the 
patrimony  inherited  from  his  father,  the  wealthy  Crito  as- 
sisted him  in  his  education,  and  employed  Evcnus  to  in- 
struct him  in  poetry,  Theodorus  in  geometry,  and  Damo 
in  music,  and  that  the  celebrated  Aspasia  had  a  share  in 
his  culture.  He  married,  and  had  three  sons.  Xantippe, 
his  wife,  has  come  down  in  history  as  the  typical  scold. 
Socrates  is  represented  as  using  the  violence  of  her  temper 
as  a  means  of  cultivating  his  patience.  He  took  part  in 
three  military  campaigns  with  his  fellow-citizens— that 
of  Potidasa  I  132  b.  c),  wherein  he  saved  the  life  of  the 
young  Alcibiades,  who  was  wounded;  that  of  Delium  (124 
B.C.),  in  which  he  saved  the  life  of  Xenophon,  and  himself 
received  assistance  against  his  Boeotian  pursuers  from 
Alcibiades  in  the  disastrous  retreat  which  followed,  and 
wherein  his  own  cool  bravery  was  conspicuously  mani- 
fested :  and  that  of  Amphipolis  (422  b.  c).  He  proved 
himself  to  have  an  extraordinary  capacity  to  endure  cold, 
heat,  and  fatigue.  He  walked  barefoot  upon  the  ice  and 
snow  of  Thrace  in  his  usual  clothing,  while  others  were 
ola  I  in  furs.  By  this  time  he  had  become  noted  for  his 
peculiar  mode  of  instruction  by  means  of  conversi 
which  he  held  with  people  of  all  classes  at  the  public  re- 


sorts. Aristophanes  in  the  Clouds  held  him  up  to  ridicule 
as  the  arch-Sophist,  as  a  dreamer  morally  worthless  and 
]  li\  -ii  ally  incapable,  (as  Grote  remarks)  nearly  at  the  time 
when  Soorates  was  exposing  his  life  for  his  country  on  the 
battle-fields  of  Delium  and  Amphipolis.  The  personal  ap- 
pearance of  Socrates  was  such  as  to  shock  the  Athenian 
sense  of  the  beautiful:  with  a  turned-up  nose,  projecting 
e\  as,  bald  head,  thick  lips,  round  belly,  he  resembled  a  satyr 
or  Siren  US;  he  wore  a  miserable  dress,  went  barefoot,  and 
would  frequently  stand  still  in  sudden  fits  of  abstraction, 
rolling  his  eyes,  staring  on  vacancy.  Aristophanes  found 
in  him  the  choicest  subject  for  comedy.  Modern  historical 
criticism  has  justified  in  large  measure  the  poet,  and 
pointed  out  his  patriotic  desire  to  save  his  native  city  from 
the  decline  in  morals  and  political  ideas  which  he  saw  im- 
pending from  the  prevalent  tendency  to  reflection  andscn- 
ti  men  tali  sm — the  cultivation  of  independent  subjectivity 
or  individualism  (the  right  of  private  opinion)  as  contra- 
distinguished from  implicit,  unreflecting  obedience  to  cus- 
toms and  laws.  This  he  traced,  correctly  enough,  partly  to 
the  teachings  of  the  Sophists  or  private  teachers  of  culture, 
among  whom  Socrates  was  acknowledged  to  belong  by  his 
contemporaries,  notwithstanding  his  radical  differences  from 
them  in  doctrine.  In  common  with  Socrates,  the  Sophists 
cultivated  reflection — to  make  up  the  mind  on  internal 
personal  grounds.  Dialectics  was  the  art  of  the  advocate 
and  orator,  so  much  needed  before  the  courts  and  popular 
assemblies  of  Athens — the  art  to  make  the  worse  appear 
the  better  reason;  an  art  which  could  be  applied  to  good 
purposes  or  to  bad  ones,  and  not  in  itself  a  corrupt  art. 
It  was  the  same  art  that  is  cultivated  in  the  debating  so- 
cieties and  "moot  courts"  of  young  lawyers  of  our  own 
time.  Plato  and  Aristotle  were  the  first  to  bring  thename 
"  Sophist "  into  odium  as  a  perverted  species  of  philoso- 
phizing. Aristophanes  condemned  equally  all  species  of 
philosophic  reflection.  Esocrates  calls  Plato  a  Sophist, 
and  Aristotle  calls  Aristippus,  the  disciple  of  Socrates,  a 
Sophist.  Socrates  laid  great  stress  on  the  fact  that  the 
Sophists  taught  for  pay — a  distinction  of  little  weight  ex- 
cept for  purposes  of  exciting  the  democracy  against  them. 
The  Sophists  were  professional  teachers  of  the  higher 
order  of  culture  current  at  the  time,  and  only  the  wealthy 
and  aristocratic  could  afford  to  employ  them;  hence  their 
art  was  an  aristocratic  art.  Alcibiades  and  Critias,  the 
former  an  aristocrat,  the  latter  a  tyrant,  did  not  do  honor 
to  the  teaching  of  Socrates.  They  evidently  were  attracted 
to  him  for  his  unrivalled  skill  in  dialectics,  his  power  I  . 
see  the  end  of  a  long  cross-examination,  his  ironical  af- 
fectation id'  ignorance,  whereby  he  humiliated  his  oppo- 
nents when  they  were  convicted  of  their  inconsistency  and 
contradiction,  by  their  own  admissions.  They  came  to 
learn  the  Sophistieculture  from  him.  and  not  his  moral  les- 
sons. Socrates  was  selected  as  representative  of  his  pro- 
fession by  Aristophanes  because  of  the  notoriety  of  his  per- 
sonal appearance  and  his  missionary  habit  of  practi-ing 
his  art  among  all  classes  without  price.  In  The  Cloud*  it 
is  portrayed  as  teaching  a  vain  and  profitless  semblance  of 
wisdom,  corrupting  in  its  influence  upon  youth,  and  under- 
mining all  true  discipline  and  morality.  Thales.  Xen- 
ophanes,  and  Pythagoras  in  the  sixth  century  b.  c.  had  at- 
tempted to  disenthrall  the  reflective  intellect  of  their  country- 
men from  the  phase  of  religious  personification,  which  ex- 
plained everything  directly  by  personal  causes — the  deities 
of  polytheism.  From  these  there  descended  three  more 
or  less  distinct  lines  of  philosophy:  {«)  From  Thales  the 
physical  philosophers,  who  attempted  to  find  the  elements 
out  of  which  the  totality  is  composed,  as  well  as  the  mov- 
ing principle  which  arranges  it.  They  explain  one  appear- 
ance by  another  form  of  it.  and  show  all  from  one.  These 
are  the  Ionics,  the  Atomists,  Empedocles  and  Anaxagoras. 
Oceanus,  Tcthys,  Poseidon,  and  the  Styx  become  simply 
'*  water."  or  Zeus,  Hera,  Vulcan,  Apollo,  etc.,  become  air  or 
fire.  (6)  From  Xenophanes  come  the  Elcatics,  who  have 
recourse  to  an  abstract  principle  entirely  above  or  behind 
perception  —  the  One,  Pure  Being,  the  All.  (c)  From 
Pythagoras  come  the  Mystics,  who  interpret  the  religious 
mysteries  into  other  technique  in  part,  and  in  part  retain 
the  original  forms.  From  the  Eleaties  had  come  dia- 
lectics. Zeno  taught  how  to  establish  the  abstract  prin- 
ciple of  the  One  or  Being  by  exhibiting  the  self-contradic- 
tion in  all  opposing  doctrines.  Dialectic,  accordingly,  had 
an  aggressive,  negative  force  (against  some  doctrine),  and 
a  positive  import  only  (through  the  principle  of  excluded 
middle)  as  it  established  one  doctrine  by  proving  its  con- 
trary untenable.  An  acquaintance  with  dialectic  came  to 
be  considered  a  necessary  part  of  a  good  education.  The 
doctrines  of  Gorgias  the  Nihilist  present  for  us  the  best 
example  of  the  Sophistic  form  of  it,  as  derived  from  Eleatic 
sources.  But  the  Sophists  were  equally  influenced  by  An- 
axagoras, whose  first  principle,  Reason  (roGs).  justified  the 
wholly  subjective  tendency  of  their  doctrine.     If  Reason 
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or  thought  is  the  only  substantial  thing,  then,  of  course, 
said  Protagoras,  "  Truth  is  relative,  depending  upon  the 
point  of  view  of  the  individual,  and  man  is  the  measure 
of  nil  things — of  tilings  that  are,  that  they  are;  and  of 
things  that  arc  not,  that  they  arc  not."  Bui  this  principle 
is  ambiguous,  and  after  the  first  Sophists  had  sufficiently 
differentiated  this  phase  of  it,  so  that  its  consequences  could 
be  plainly  perceived  in  the  sapping  of  all  fixed  principles 
of  ethics,  religion,  and  science,  rendering  all  conviction  im- 
possible und  the  justification  of  any  ba^ene^s  practicable 
by  argument,  then  came  the  reaction  through  Socrates,  who 
discovered  a  firm  ground  in  the  universal  and  necessary 
ideas  of  Reason  which  underlie  all  thought  as  its  logical 
condition.  These  ideas  are  objective  as  well  as  subjective, 
an  1  do  not  depend  upon  caprice  in  any  wise,  nor  can  they 
be  disposed  of  by  ratiocination,  for  all  other  principles  go 
down  in  the  dialectical  process,  but  these  alone  remain  linn. 
Hciv'c,  the  Sophistical  stand-point — as  negative  and  partial, 
confounding  what  is  subjective  and  relative  with  what  i- 
positive  ami  eternal  in  the  nature  of  things — is  set  aside 
for  the  more  comprehensive  insight  of  Socrates,  who  an- 
nounces a  constructive  basis,  once  more,  from  which  human 
institutions,  morality,  conventionality,  law,  and  religion 
may  be  defended  against  the  all-destroying  skepticism  of 
the  former.  Socrates  considered  physics  a  useless  and  un- 
profitable investigation,  and  believed  that  the  study  of  man 
was  the  only  worthy  occupation.  Hut  having  been  a  pupil 
of  Anaxagoras  or  Aivhelaus,  and  having  the  external  sem- 
blance of  the  Sophistical  profession,  Aristophanes  made  no 
scruple  to  place  in  his  mouth  the  physical  doctrines  ex- 
pressly repudiated  by  him:  "Not  Zeus,  but  the  clouds 
rain  ;  you  never  saw  rain  without  clouds."  But,  Socrates, 
who  moves  the  clouds?  "  Ethereal  rotation."  "Ah  !"  re- 
joins his  interlocutor,  "rotation?  That  had  escaped  me; 
so  Zeus  no  longer  exists,  but  Rotation  reigns  in  his  place  !" 
Aristophanes  would  not  make  any  nice  distinctions  in  favor 
of  Socrates,  for  to  him  all  philosophizing  was  destructive 
of  the  old  traditions  and  naive  obedience  of  ethical  custom. 
Twenty-four  years  after  the  appearance  of  The  Clouds,  Mele- 
fcus,  a  poet,  seconded  by  Anytus,  an  influential  demagogue, 
and  Ijycon,  an  orator,  hung  up  an  indictment  against  Soc- 
rates accusing  him  of  being  '*  guilty  of  crime — first,  for  not 
worshipping  the  gods  whom  the  city  worships,  but  intro- 
ducing new  divinities  of  his  own  ;  next,  for  corrupting  the 
youth.  The  penalty  is  death."  Lycon  is  said  to  have  felt 
aggrieved  at  what  Socrates  had  said  of  the  orators  (sec  his 
attack  on  orators  in  Plato's  (ton/inn)  ;  Meletus,  for  his 
treatment  of  the  poets;  Anytus,  a  rich  leather-dealer,  had 
been  driven  from  Athens  during  the  rule  of  the  Thirty,  and 
as  Socrates  was  supposed  to  sympathize  with  the  Tyrants, 
and  especially  with  Critias,  the  most  detested  of  them  all 
(having  taught  him  when  a  young  man),  his  feeling  to- 
ward the  accused  may  be  explained.  Moreover,  a  son  of 
Anytus  had  become  interested  in  the  conversations  of  Soc- 
rates, and  the  latter  had  interceded  with  the  father  to  edu- 
cate his  son  for  something  better  than  a  leather-seller.  To 
produce  aspiration  for  a  career  above  the  family  vocation 
was  '•  corrupting  the  youth."  Socrates  had  cross-examined 
with  his  dialectic  skill  and  bitter  irony  most  of  the  cele- 
brate 1  statesmen,  orators,  poet-.  Sophist-,  and  artisans  of 
Athens.  None  had  forgotten  their  humiliation  at  his  hands  ; 
a  few  had  sought  help  and  instruction  from  him  afterward, 
but  most  of  them  avoided  his  presence  and  desired  revenge. 
\'rv\  many  of  these  were  to  be  found  among  the  500  (557, 
according  to  Diogenes  Lacrtius)  judges  who  sat  at  his  trial. 
It  was  remembered  that  Socrates  had  opposed  the  popular 
will;  when  president  of  the  Prvtanes,  lie  had  refused  to 
put  to  vote  the  question  whether  the  ten  admirals  who  had 
neglccte  I  the  burial  of  the  dead  alter  flic  battle  of  Arginu- 
s;e  should  be  put.  to  death,  as  demanded  by  the  angry  mul- 
titude, lie  would  not  sanction  what  he  believed  to  be  un- 
just and  illegal  :  a  violent  storm  had  prevented  the  recov  - 
ery  of  the  bodies  of  the  slain.      Hut  ii   was  not  remembered 

that  he  bail  oppose  I  equally  the  injustice  of  the  Thirty, 
having  commented  severely  on  their  ordinance  forbidding 
"  to  teach  the  art  of  words  " — i.  e.  such  as  be  and  the  Soph- 
ists  practised  —  an    ordinance   for   the  suppression   of    the 

higher  class  of  teachers.  Critias  and  tuaticles  had  per 
omptorily  commanded  him  to  abstain  alter  tins  from  all 
Conversation  with  youth.  Again,  he  alone  of  the  live  who 
had  been  ordere  I  by  the  Thirty  bo  bring  back  Leon  to  suf- 
fer at  their  hands,  refused  to  take  part  in  the  matter:  only 
their  overthrow  saved  him  from  death  for  this.  In  his  de- 
fence before  bis  judges   he  wa-   BO   bold   and  free  .--po  ken  that 

he  produced  a  verv  unfavorable  impression,  and  was  ao- 
oordingly  adjudged  bo  be  guilty,  by  a  small  majority.  Ac- 
oording  to  custom,  he  was  allowed  to  name  the  punishment 
ho  preferred  to  substitute  for  the  penalty  of  Meletus;  he 

gave  il    as    his    Opinion   that,  be   deserved   to   be    suhsi-teil    in 

the  Prytaneum  at  public  expense  tor  the  rest  of  his  lib  a  b 
benefactor  of  the  slate,   but   upon   the  solicitation   of    his 


friends  agreed  to  ask  a  fine  of  thirty  miiue.     This  haughti- 

111  ■--  ■' sensed  the  judges  that  they  voted  by  a  majority 

of  eightj  i  otes  for  hit  death.  The  execution  was  dels  |  d 
for  thirty  -law.  until  the  return  of  the  sacred  .-hip  from 
Delos.  Socrates  refused  to  avail  himself  of  the  means  of 
escape  from  prison  offered  him  by  Crito,  thus  att»  stiu  ■.  hie 
law-abiding  character,  lie  drank  the  cup  of  hemlock  with 
perfect  composure  after  a  conversation  with  his  friends 
upon  the  immortality  of  the  soul,  being  assured  that  he 
was  merely  setting  out  upon  a  happy  journey,  and  that  by 
his  death  he  attested  the  steadfastness  of  his  convictions 
to  bis  disciples,  and  thereby  accomplished  far  more  than 
by  living. 

As  to  the  best  authority  regarding  the  actual  teachings  of 
Socrates,  there  has  been  much  dispute.  He  has  left  behind 
no  writings  of  his  own,  and  we  know  him  chiefly  through 
his  two  disciples,  Xenophon  and  Plato.  It  is  supposed 
that  the  Memorabilia  of  the  former  give  us  a  more  accurate 
picture  of  his  method  and  ethical  doctrines,  while  the 
Dialogues  of  the  latter  present  US  with  highly  idealized  por- 
traitures, and  offer  us  the  further-developed  doctrines  of 
Plato  through  the  mouth  of  Socrates.  Aristotle  testifies 
that  to  Socrates  belongs  the  honor  of  the  invention  of  in- 
duction and  accurate  deli  nit  ion  of  terms.  His  dialectic  rests 
on  induction.  More  important  even  than  Ihi-  wa-  bis 
practical  application  of  the  Delphian  precept,  "  Know  thy- 
self," as  the  condition  of  virtue.  Aristotle  (JVYcA.  /;'(/'.) 
say-  that  his  fundamental  idea  is  the  union  of  theoretical 
insiglit  and  practical  virtue.  That  virtue  is  a  knowing  i-- 
a  very  radical  statement,  ami  altogether  incomprehensible 
unless  one  considers  its  relation  to  the  time  in  which  it  was 
uttered.  Relieved  of  its  exaggeration,  perhaps  it  means 
only  that  self-consciousness  is  essential  to  responsible  ae 
tion.  It  expresses  the  transition  from  the  morality  of  cus- 
tom and  habit,  mere  conventional  use  and  wont,  to  morality 
as  conscious  right-conduct,  resting  on  rellection  and  moral 
principles.  In  this,  therefore,  Socrates  is  the  most  signffi- 
eant  personage  in  the  ethical  history  of  the  race.  All  be\  ond 
him  lies  in  the  region  of  unsophisticated  use  and  wont,  or 
prescriptive  ethics,  like  that  of  the  Chinese  and  other  Ori- 
ental civilizations;  on  the  hither  side  the  chief  interest  is 
the  ever-widening  influence  of  the  individual  consciousness 
of  moral  necessity,  the  long  and  gradual  discipline  of  man- 
kind into  independent,  responsible  wills,  endowed  with 
"rights  of  conscience."  In  the  ante-Socratic  principle  the 
individual  takes  the  impulse  of  his  volition  from  without — 
from  auspices  or  auguries,  nothing  being  undertaken  with- 
out them.  Individual  conscience  and  personal  decision 
date  from  the  epoch  of  Socrates,  and  their  growth  from 
that  time  is  the  progress  of  the  world  history.  The  new 
principle  in  its  appearance  with  Socrates  is  as  yet  unde- 
veloped, ami  involved  with  much  that  is  foreign  to  it  and 
c  mtradictory  of  it.  His  daemon  (Saifiovtov)  or  "  genius  "  is 
a  relic  of  the  old,  and  is  akin  to  those  immediate  stages  of 
psychical  life  which  we  know  under  the  names  somnambu- 
lism, dreaming,  premonition,  (wdiat  is  genuine  in  )  ••animal 
magnetism/'  and  is  a  return  of  the  conscious  mind  to  its 
foetal  stage  of  existence,  to  instinct — the  transplanting,  as 
it  were,  of  the  augury  from  external  appearance  to  internal 
impression.  On  the  other  hand,  it  was  related  to  the  con- 
sciousness of  principles,  and  as  -neb  formed  a  factor  of  what 
we  call  conscience.  There  is  no  individual  responsibility 
without  conscious  determination  of  the  will,  and  even  the 
perverse  action  of  the  cons -ions  will  is  higher  than  mere 
unconscious  action:  a  wicked  man  is  a  higher  order  of 
being  and  more  precious  in  the  sight  of  God  than  a  good, 
obedient  ox  or  horse.  Socrates  seem-  to  hav  e  exaggerated 
this  view  so  far  as  to  make  all  virtue  to  be  correct  know- 
ledge, and  all  vice  to  be  ignorance,  thus  ignoring  the  will 
altogether.  This,  however,  i-  not  Surprising  when  we  con- 
sider the  novelty  ami  the  greatness  of  his  insight  into 
knowledge  as  a  factor  of  true  moral  action.  Nor,  if  we 
consider  the  ultimate  consequences  of  perfect  insight,  can 
we  regard  him  a.-  wrong  in  holding  that  ignorance  is  the 
Occasion    of  all  wickedness,  although  we    iu-ist    that    moral 

responsibility  implies  knowledge  of  the  right,  and  assert 
that  wickedness  is  perversity  of  will  in  the  face  of  better 
knowledge. 
The  panegyrics  pronounced  upon  the  character  of  Soo 

rate-  arc  not  surpassed.     That  of  AleihJades  in  Plato's  Sym- 
posium is  perhaps  the  finest  -that  of  Xenophon  more  sober 

and  Weighty  :    "  Knowing  him  to  be  BUOh    a    man  a-    1    have 

described — so  pious  toward  the  gods  as  never  to  undertake 
anything  without  firsl  consulting  them  j  so  just  toward  men 

as  never  to  do  the  slightest  injury  to  any  one.  while  he  eon 
ferrcd  the  greatest   benefits  On  all  who  came  in  QOn)  o't  Willi 

him  :  so  temperate  and  chaste  as  never  to  prefer  pleasi 

w  hat  WAS  right  ;    so  wise  as  never  to  err  in  judging  of 
and  evil,  nor  needing  the  aid  of  others   in  order  properly 
to  discriminate  between  them;  so  able  to  discourse  upon 

and  accurately  define  t  lie  subjects  we    have    mentioned  j    so 


358 


x  >CRATIC   PHILOSOPHY— SODA-ASH. 


skilful  in  penetrating  the  bidden  characters  of  men,  and 
seizin:  reprove  the  erring  and  turn  them 

to  the  paths  of  virtue— I  cannot  but  regard  him  as  the  most 
excellent  and  happy  of  mankind."  The  sources  of  infor- 
mation as  t"  his  life  are  Xenophon'e  Memorabilia  ;  Plato's 
i  logy,  Phado,  and  Symposium  ; 
and  Ethics;  Diogenes  Laertius 
I,,.1  ;  and,  among  others  of  modern  writer.-;,  the  easaj  s 
i  her,  Boeokh,  Zeller,  Van  Heusde,  Kegel, 
•h  hammer,  Brandis,  Rotscher,  and  G-rote  are  very 
satisfn  William  T.  Harris. 

Socratic  Philosophy.     See  Socrates. 

So'tla.     (The  term    is    apparently   Spanish  in  origin, 

■  . a  meaning  "barilla"  in  that  tongue j  Ft. sonde  ; 

Ger.  Soda,  chemically  Natron  .-  Dutch,  souda.)     This  word 

is  quite  differently  applied  in  strict  chemical  language  and 

mmon   parlance.     In   the  former  it  signifies  at  the 

present  day  anhydrous  oxide  of  the  metal  Sodium  (which 

NaaO.      What  is  commercially  called  soda,  however, 

is  the  compound  formed   by  the  action  of  water  upon  the 

former,  generally  designated,  even  by  chemists,  "hydrate 

of  soda"  or  "sodic  hydrate,"  though  there  is  the  strongest 

in  for  believing  that  this  compound  contains  no  water, 

as   such.     (Sec  below.)     The  carbonates  of  soda  also  are 

often  called  "  soda"  commercially. 

Anhydrous  soda  (in  precise  nomenclature,  disodium  mon- 
oxide). — It  is  formed  when  metallic  sodium  burns  in  dry 
air.  Karsten  prepared  it  also  by  mixing  and  heating  to- 
gether equal  equivalents  of  metallic  sodium  and  "sodic 
hydrate."  It  is  gray  in  color,  melts  at  incandescence,  and 
is  not  Busceptible  of  electrolysis.  It  is  not  so  volatile  as 
the  "  hydrate."  Karsten  found  its  density  =  2.805,  its  true 
density  at  zero,  when  pure  and  homogeneous,  as  deduced 
from  its  molecular  volume  (see  Volumes,  Molecular), 
being  — -7  <»— . 

Sodic  Hydrate  (NagHgOs)  or  Caustic  Soda  (properly 
disodium  dihydrogen  dioxide)- — The  hydroxy!  school  of 
chemists  formulate  it  as  Na.OII,  a  compound,  hypotheti- 
cal^ of  sodium  and  hydroxy] :  or  sometimes  as  NaO.H, 
a  compound  of  hydrogen  and  "  natroxyl."  According  to 
older  views,  it  was  really  hydrate  of  soda — as  it  is  still, 
without  reason,  called  by  all — with  the  assumed  composi- 
tion NR2CH2O.  In  its  formation,  however,  from  soda  and 
water,  IS  volumes  of  liquid  water  condense,  with  great 
heat-evolution,  to  15  volumes — a  fact  in  itself  conclusive 
against  the  presence  of  water,  as  such  ;  moreover,  no  water 
can  be  expelled  by  heat  from  the  compound,  which,  when 
heated,  volatilizes  as  a  whole.  Whatever  view  be  taken, 
therefore,  of  its  constitution,  the  hydrogen  cannot,  be  be- 
lieved to  exist  in  the  molecular  condition  that  it  has  in 
water.  Caustic  soda  is  prepared  commercially  from  the 
carbonate  by  the  action  of  lime.  Three  parts  of  crystal- 
lized carbonate  [sal-soda)  are  dissolved  in  rive  times  as 
much  boiling  water,  and  one  part  of  quicklime,  slaked 
and  mixed  to  a  cream  with  three  parts  of  water,  is  gradu- 
ally added,  with  continued  ebullition.  The  caustic  solu- 
tion is  then  decanted  after  settling,  and  boiled  down  rapidly 
with  the  access  of  air.  From  the  residue  pure  caustic  soda 
may  be  dissolved  out  by  alcohol,  which  is  then  distilled  off; 
but  for  most  commercial,  manufacturing,  and  medical  uses 
the  residue  is  merely  melted  and  cast  into  sticks,  which  are 
preserved  in  bottles.  Much  caustic  soda  is  also  made  by 
heating  or  boiling  together  the  Greenland  mineral  cryoliU 
with  hydrate  of  lime.  "  Sodic  hydrate  "  \<  white,  opaque, 
crystalline,  melts  below  incandescence,  has  a  densitv  at 
of  2.1.16  (Filhol,  2.13).  Caustic  soda  is  used  largely, 
in  the  form  of  solution  or  soda-ley,  for  making  soap.  The 
folluwing  table,  from  Dalton.  is  a  very  valuable  one: 

Density  of  Percentile  of  Boilins-points, 

sod  ii  NftgO.  Fahrenheit. 

2.00 77.8 G0<P 

1.85 63.G 472° 

1  72 53.8 ao(p 

1  63 16  6 280° 

1-66 41.2 265° 

1  50 36. S 255° 

1.47 .14.0 248° 

144 31  0 242° 

1  10 29.0 2350 

1.46 26.0 228° 

1.82 23.0 224° 

1.29 19.0 220° 

1.23 16.0 <M7° 

1.18 13.0 214° 

1.12 9.0 213° 

1.06 4.7 212° 

\.  \r  lin_c  to  Dalton,  the  saturated  solution  of  caustic  soda 
at  80°  F.  has  thedensity  1.5,  boile  al  2  >5°  F..  and  contains 
36.  B 1  or  cent,  of  anhydrous  aoda.  Tin--  corresponds  t  ■  >  \7.:< 
per  cent,  of  saustio  soda,  or  the  "  h  There  is  an- 

other table  of  densities  of  soda-leys  which  i-  more  detailed 
than  Dalton 's,  hut  does  not  go  nearly  so  high,  by  Tiinner- 
mann.     It  gives  throughout  a  little  less  soda  t\>r  a 


density  than  the  figures  of  Dalton,  and  will  be  found  in 
(imelin's  Handbook  0/  Chemistry  -  in  Watts's  Dictionary  of 
Chemistry,  v.  339j  and  in  Storer's  Dictionary  of  Solubili- 
ties,  p.  455.  Commercial  caustic  soda,  sold  for  making 
soap  and  other  uses,  should  make  a  clear,  colorless  solution 
in  water,  which  should  not  effervesce  with  a  dilute  acid, 
when  neutralized  should  give  no  white  precipitate  with  ni- 
trate of  silver  or  chloride  of  barium,  and  should  have  no 
odor  of  sulphuretted  hydrogen  when  moistened. 

Salts  of  Soda. — The  most  important  salts  or  compounds 
of  soda  are  the  acetate,  borates  carbonates,  hypochlorite,  hy- 
posulphite, nitrate,  phosphates,  silicates,  sulphate,  sulphite, 
and  tungstate.  Affair  of  Soda. — This  is  a  commercial 
article,  prepared  on  a  large  scale  by  the  manufacturers  of 
wood-vinegar  or  pyroligneous  acid.  Its  composition  is 
C4N1;Xa204X>H;>0.  Its  true  density  at  zero  is  1.424  (Buig- 
net  1.42).  It  is  a  white  salt  in  prismatic  crystals,  which 
effloresce  in  the  air,  soluble  in  three  parts  of  cold  water. 
Heat  con  verts  it  into  a  mixture  of  carbon  and  carbonate.  It 
is  used  in  medicine  and  as  the  source  of  commercial  acetic 
acid  by  distilling  with  sulphuric  acid.  Borates  of  Soda. — 
Of  these  the  most  important  is  Borax  (which  see).  The 
composition  of  common  borax  crystals  is  Na2O.2B2O3.10Il2O 
(there  being  a  misprint  in  the  previous  statement  of  com- 
position). Carbonates  of  Soda. — Of  these  there  are  two 
of  great  importance — the  neutral  or  normal  carbonate,  com- 
inerciallv  sal-soda  or  "washing  soda"  and  the  bicarbonate, 
commercially  "  cooking  soda.''  Sal-soda  (NasO.C^.lOHjO) 
crystallizes  in  splendid  large,  transparent  crystals,  which 
are  monoclinic.  The  densities  indicate  three  modifica- 
tions, of  which  the  dominant  one  is  1.407  (Buignet  1.463). 
This  salt  effloresces  in  the  air  very  rapidly,  falling  down 
to  a  white  powder,  which  contains  but  half  as  much 
water  as  before.  It  dissolves  in  twice  its  weight  of  cold 
water.  On  exposure  to  a  gentle  heat  it  loses  all  water, 
and  becomes  dry  anhydrous  carbonate.  This  latter  is  a 
product  of  enormous  value  in  the  arts,  used  chiefly  in  the 
glass  and  soap  manufactures.  ( 'oohing  Soda  [disodium 
dihydrogen  dicarbonate,  NasIIj.CaOfi). — This  is  made  by 
exposing  the  last  compound  to  an  atmosphere  of  carbonic 
acid  gas,  which  is  absorbed,  with  evolution  of  heat  and 
separation  of  water.  It  is  sometimes  called  soda  ealteratue. 
Commercial  bicarbonate  of  soda  is  a  white  granular 
powder,  which  requires  thirteen  times  its  weight  of  water 
for  solution.  It  is  of  very  large  consumption  in  medicine 
and  in  cookery.  Hypochlorite  of  Soda,  or  Cabbaraque'a 
tiquoi;  used  as  a  disinfectant  (see  II  vpochlorous  Anhy- 
dride); Hyposulphite  of  Soda  (see  Sulphur,  Acids  of); 
Nitrate  of  Soda  (see  Nitric  Ann  and  Xitrk)  ;  Phosphates 
of  Soda  (see  Phosphates);  Silicates  of  Soda  (see  Glass 
and  Watf.r-Glass). 

Sulphate  of  Soda, or  Glauber* s Salt  (salmirabile,  Xa?0.- 
SOslOHgO),  forms  large  transparent  monoclinic  crystals. 
The  writer  has  distinguished,  from  the  densities,  five  dis- 
tinct modifications,  the  lightest  having  at  zero  1.358  (Thom- 
son 1.35),  and  the  heaviest  1,528  (Filhol  1.52).  This  salt 
occurs  native  in  most  mineral  springs,  and  as  the  mineral 
species  mirabilite,  there  being  several  abundant  American 
localities.  It  is  manufactured  in  enormous  quantities,  in 
the  decomposition  by  sulphuric  acid  of  common  salt,  in  the 
process  of  making  soda  from  the  latter.  (.See  Soda-ash.) 
Glauber's  salt  is  highly  efflorescent,  falling  to  a  white  pow- 
der in  the  air,  and  in  time  losing  all  its  water  of  crystalli- 
zation. It  dissolves  in  three  times  its  weight  of  cold,  and 
in  its  own  weight  of  boiling,  water.  It  has  a  remarkable 
propensity  to  form  supersaturated  solutions.  Glauber's  salt 
is  a  mild  saline  cathartic,  but  is  not  so  much  used  in  medi- 
cine at  the  present  day  as  formerly,  its  taste  being  some- 
what nauseous.  Sulphite  of  Soda  (see  Sulphurous  Acid 
and  Sulphites)  ;    Tungstate  of  Soda  (see  Tungsten). 

Henry  AVurtz. 

Soda-Ash.  This  is  the  technical  and  commercial  name 
given  to  crude  soda,  as  first  produced  in  the  process  of 
manufacture,  before  having  gone  through  any  refining  pro- 
cesses. In  former  times,  previous  to  the  invention  of  the 
process  of  Leblanc.  which  arose  out  of  the  French  revolu- 
tion of  17S9,  the  only  source  of  the  alkali  soda  was  from 
the  ashes  of  marine  ami  seashore  plants,  or  Kelp  (which 
see).  The  trade  in  kelp  ceasing  during  the  wars  of  the 
Revolution,  the  committee  of  public  safety  called  upon 
French  chemists  to  find  some  new  source  of  soda,  all  the 
potash  attainable  being  needed  for  gunpowder.  Hence, 
Leblanc's  method  of  obtaining  it  from  common  salt  first 
arose.  This  consists  in  converting  the  salt  first  into  sul- 
phate by  means  of  sulphuric  acid,  and  then  heating  this 
together  with  charcoal  and  carbonate  of  lime,  which  gives 
(theoretically)  a  mixture  of  carbonate  of  soda  and  sulphide 
of  calcium.  This  process  is  now  carried  on,  particularly  in 
England,  on  an  enormous  scale  in  many  large  chemical 
works,  all  the  soda  used  for  making  soap,  glass,  and  a  mul- 
titude of  other  products  indispensable  to  civilization  being 


SODA-WATER— SODIUM   COMPOUNDS,  MEDICINAL   USES  OF. 


59 


thus  procured.  To  render  the  details  of  the  process  intelli- 
gible would  require  much  space  and  many  cuts  of  furnaces 
and  otlier  apparatus,  and  reference  must  be  made  for  this 
to  the  standard  works  on  chemical  technology,  as,  for  ex- 
ample, that  of  Richardson  and  Watts. 

The  crude  soda-ash,  sometimes  called  "  black  ash/*  as  it 
leaves  the  furnace  is  a  very  complex  mixture  of  substances, 
containing  chiefly,  however,  carbonate  of  soda,  caustic  soda 
(hvdrate),  carbon,  carbonate  of  lime,  and  sulphide,  or,  ac- 
cording to  some,  oxyftt/jjlti'le,  of  calcium.  It  is  treated 
with  hot  water  or  steam  on  a  furnace-hearth  to  break  it 
up,  and  then  the  carbonate  is  leached  out  with  hot  water 
in  an  ingenious  apparatus  contrived  to  accomplish  much 
work  with  little  water.  The  great  defect  of  Leblanc's  sys- 
tem is  the  loss  of  all  the  sulphuric  acid  or  of  the  sulphur  used 
in  making  it.  Hence,  other  methods  of  obtaining  carbonate 
of  soda  from  salt  have  been  much  sought  after.  One  now 
being  experimented  with  largely,  and  said  to  bo  in  success- 
ful operation  in  Europe,  is  that  due  originally  to  Dyar  and 
Hemming  of  decomposing  concentrated  brine  with  a  strong 
solution  of  bicarbonate  of  ammonia,  which  engenders 
chloride  of  ammonium  and  nearly  insoluble  bicarbonate 
of  soda.  The  chloride  of  ammonium  is  readily  rcconverti- 
blo  into  bicarbonate,  to  be  used  over  again.  There  seems 
some  probability  that  this  may  soon  altogether  supersede 
Leblanc's  process,  but  the  details  of  manipulation  needed 
for  industrial  success  have  not  yet  been  made  public  in  re- 
liable form.  H.  Wuutz. 

Soda-Water.     See  Aerated  Waters. 

So'dium  [Lat.  and  Ger.  Natrium],  one  of  the  elements 
of  matter,  a  very  important  and  remarkable  metallic  sub- 
stance of  which  anhydrous  soda  is  the  oxide.  Sodium  was 
first  obtained  in  1807  by  H.  Davy  by  the  electrolysis  of 
caustic  soda  ("hydrate").  Its  occurrence  in  nature  is 
chiefly  as  oommon  salt  (chloride  of  sodium)  in  the  ocean, 
and  as  a  constituent  of  soda-silicates,  chiefly  the  feldspars 
alb  it  e  and  oligoclase,  on  the  land.  A  cubic  foot  of  ocean- 
water  contains  about  0440  grains,  not  far  from  1  pound 
avoirdupois,  of  metallic  sodium,  and  a  cubical  tank  14  feet 
on  each  side  rilled  with  sea- water  will  contain  more  than  1 
ton  of  this  alkali-metal.  A  cubic  foot  of  rock-salt  contains 
over  52  pounds  of  sodium,  and,  according  to  volumic  re- 
searches of  the  writer,  very  closely  half  its  bulk  of  that 
metal.  Sodium  is  a  metal  probably  more  abundant  in  its 
occurrence  than  iron,  and  probably  not  necessarily  much 
more  difficult  or  expensive  to  obtain  in  approximate  purity 
than  the  latter  metal,  and  yet,  by  reason  of  the  fewer  uses 
developed  for  it,  the  cost  of  sodium  is  thirty  or  forty  times 
that  of  the  purest  iron.  Sodium  is  one  of  the  elements 
most  essential  to  animal  life,  being  a  constituent  of  all 
blood.  It  is  also  found  in  the  vegetable  organisms  that 
dwell  in  the  ocean  and  along  its  coasts,  but  plants  dwelling 
on  land  above  the  sea-level  contain  potassium  more  abun- 
dantly than  sodium. 

Preparation, — Davy's  original  method,  by  electrolysis, 
has  been  regarded,  so  long  as  an  electric  circuit  of  the  old 
voltaic  kind  had  to  be  resorted  to,  as  too  costly:  but  un- 
doubtedly, in  due  course  of  the  rapid  improvements  now 
going  on  in  the  conversion  of  heat  into  dynamic  electrolytic 
energy  by  means  of  the  magneto-electric  machine,  Davy's 
original  mode  of  obtaining  sodium  from  caustic  soda  will 
again  be  found  available  for  the  production  of  this  metal  on 
a  large  scale  very  readily  and  economically  ;  and  as  it  is 
only  through  sodium  that  wo  can  now  obtain  the  metals 
aluminum,  magnesium,  and  calcium,  that  are  destined  to 
be  of  so  great  importance,  much  of  the  future  of  human  art 
and  industry  depends  upon  the  improved  production  of 
sodium.  Q-ay-Lussaa  anil  Xhenard  first  prepared  sodium 
in  quantity  by  the  action  of  metallic  iron  at  an  intense  heat 
on  fused  caustic  soda,  but  the  method  now  in  use  is  that  of 
Brunner,  which  consists  in  distilling  a  mixture  of  charcoal 
and  carbonate  of  today  the  transformation  being  essentially 
as  follows  : 

Na2C03  +  C2  =  Na  +  300; 

a  current  of  carbonic  oxide  gas  resulting,  which  sweeps 
along  with  it  the  metallic  sodium  in  vapor.  The  latter  is 
OOndensed  by  passing  the  gases  through  a  thin.  Sat  cast- 
iron  condenser  of  peculiar  form,  which  becomes,  and  re- 
mains throughout,  hot  enough  to  prevent  the  metal  from 
solidifying  within  it,  and  thus  ologging  it  up.  It  is  so  con- 
trived also  that  a  sharp  pointed  iron  rod  may  be  driven  IB 
through  it  into  the  retort  to  clear  it  out  when  in  danger  of 
choking  up  and  thus  leading  to  a  dangerous  explosion. 
'I'lif  sodium  trickles  .mi  of  the  oondenser  in  melted  form, 
and  is  prevented  from  taking  lire  and  burning  in  the  air  by 
being  received  in  a  vessel  of  melted  paraffino.  The  latter 
should  be  double,  each  pari  h;i\  tng  n  olose-fitting  lid  to  be 

applied  in   case  the   piiralline   should  kindle.      The  temper 

ature  required  is  that  at  whioh  carbonate  of  soda  volati- 
lizes, so  that  a  very  voluminous  smoke  of  carbonate  of  soda 


is  evolved  with  the  carbonic  oxide,  which  probably  contains 
also  some  caustic  soda,  and  which  it  is  exceedingly  difficult 
to  coerce.  Sodium- works  must  therefore  be  so  located  that 
annoyance  will  not  arise  from  this,  an, I  must  be  provided 
with  powerful  ventilation.  This  also  gives  rise,  of  course, 
to  great  waste  of  imiterial.  Another  heavy  expense  of  the 
BOdium-proceSB  is  the  rapid  destruction  of  retort-.  The 
writer  has  found  ii  most  advantageous  to  use  horizontal 
cylindrical  retorts  made  of  thin  boiler  plate,  with  a  lapped 
joint.  These  are  jacketed  with  another  sheet  of  boiler 
plate  clamped  closely  on,  which  is  readily  applied,  and  is 
largely  instrumental  in  protecting  the  lower  side  of  the  re- 
tort, where  exposed  most  to  the  fire,  from  being  rapidly 
burned  through.  This  jacket  is  readily  renewed  when  itself 
burned  through,  and  by  turning  round  the  inner  retort  so 
as  to  bring  fresh  surfaces  next  the  tire,  and  by  renewing 
the  jacket,  retorts  may  be  made  to  stand  several  more  suc- 
cessive charges  than  when  unprotected.  Care  must  be 
taken  that  the  carbonate  of  soda  and  charcoal  arc  free  from 
silica  ami  phosphates,  which  energetically  attack  the  iron 
of  the  retort  ami  perforate  it  from  the  inside.  Deville  in- 
troduced the  admixture  of  powdered  chalk  with  the  mass, 
to  prevent  its  passing  into  liquid  fusion,  but  this  may  in- 
troduce silicates,  and  an  excess  of  coarsely -powdered  char- 
coal has  been  used  instead.  It  is  very  important  also  that 
the  fire  should  bo  fed  in  some  way  which  will  not  check 
combustion  and  cool  the  retort  during  the  distillation  of 
the  sodium,  which  is  extremely  liable  to  lead  to  disaster. 
Gaseous  fuel  or  a  petroleum-vapor  furnace  would  be  emi- 
nently adaptable  to  this  art,  and  would  greatly  promote 
economy,  of  time,  labor,  ami  retorts. 

Sodium  is  a  brilliant  silver-white  metal,  of  the  softness 
of  wax  within  the  normal  range  of  temperatures,  but  be- 
coming somewhat  harder  at  20°  below  zero.  Its  color  is 
stated,  when  the  surface  is  chemically  clean  and  bright,  to 
have  a  tinge  of  rose-rat,  brought  out  very  distinctly  by 
repeated  reflections.  Its  density  is  variable,  the  new  geo- 
metrical law  of  condensation  of  the  writer  (see  VOLUMES, 
Molecular)  indicating  three  allotropcs,  having  the  fol- 
lowing true  densities  at  zero: 

E^priinieot.  True  density  al  0°. 

Davy *ms  943 

<;av-Lussac  and  Xhenard..  ,97223 9755 

Schroder,  at  4°  C 985     9922 

The  exact  fusing-point  of  sodium  is  a  little  in  doubt. 
Bunsen  finding  that  it  melts  at  204°  F.,  while  Regnault 
found  it  to  solidify  at  207.5°  F.  It  crystallizes  in  octahe- 
drons of  the  dimetric  or  tetragonal  system.  Its  vapor, 
unlike  that  of  potassium  (which  is  green),  is  colorless. 
When  exposed  to  the  air,  it  rapidly  absorbs  oxygen,  and 
moisture  if  present,  forming  either  anhydrous  oxide  (Na?0) 
or  caustic  soda  (Na^OgHa).  When  water  touches  it.  thero 
is  an  intense  reaction,  with  evolution  of  II  gas,  and  forma- 
tion of  the  latter  compound,  or  hydrates  thereof.  If  the 
quantity  of  water  is  small,  the  heat  produced  is  so  high 
that  the  metal  takes  lire,  and  burns  with  a  very  large 
monochromatic  yellow  (lame  and  most  intense  beat,  pro- 
ducing more  or  less  peroxide  of  sodium,  with  protoxide. 
In  oxygen  gas  it  burns  almost  entirely  to  peroxide  i  X;e ■'  I .  ■. 

In  the  preservation  of  sodium  it  must  be  Kept  imm< 
under  the  surface  of  some  liquid  which  is  tree  from  oxy- 
gen, the  heavy  oils  of  coal-tar  being  better  for  this  pur- 
pose, apparently,  than  rectified  petroleums,  which  seem  to 
absorb  oxygen  slowly  and  transmit  il  to  the  sodium,  which 
thus  becomes  soon  encrusted  with  a  product  not  yet  ex- 
amined. Henry  Wurtz. 

Sodium  Compounds,  Medicinal  Uses  of.  r,r„s- 
tir  *,»i<i  produces  effects  closely  resembling  Qaufitia  potassa, 
but  it  is  little  used.  Sodium  carbonate  and  bicarbonate 
also  resemble  tho  corresponding  potassium  salts,  but  are 
milder  in  their  effects.  They  are  much  used  as  simple  al- 
kalies in  digestive  derangementB,  or  as  alkaline  washes  in 
skin  diseases.  Sodium  biborate (borax), being  feebly  alka- 
line in  reaction,  has  something  of  the  same  effect  as  the 
carbonates.  It  is  mostly  used  looally,  in  solution,  as  a  weak 
alkaline  application  to  the  skin  or  a  mouth  wash.  A  crys- 
tal of  borax  held  in  the  mouth  and  allowed  slowly  to  dis- 
solve is  ;in  excellent  means  of  temporarily  relieving  huski- 
neas  of  the  voioe.  Sodium  acetate  may  be  used  for  tho 
same  purposes  as  the  potassium  salt.     Sodium  phosphate,  is 

a  mild  saline  purge,  and    has  the   advantage    of  possessing 

little  taste  Sodium  sulphate  (Glauber's  salt)  is  an  aotive 
cathartic,  but  on  account  of  its  offensive  taste  has  been 
superseded    by  magne  iiim    sulphate.      Sodium    nit  nth    \  -    p 

neutral  suit  without  striking  properties,  and  is  but  little 
used  in  medicine.     The  effects  of  the  sulphite  and  hyposul- 
phite  are    spoken    of    under    the    heading    HtPOSULPHITJ 
(which  sec).     Sodium  and  potassium  t<ivtr>>t-    is  described 
under    POTASSIUM    COMPOUNDS,      Sodium    chloride 
mini   salt)  is  used   for  medicinal  purposes,  mo 
emetic,   in    strong    solution    in    warm    vrater.      & 
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chlorinated  soda  is  a  powerful  and  valuable  antiseptic  and 
disinfectant  Edward  Curtis. 

Sodium.  Compounds  of.     Sodium,  like  other  nut 
als.  t  compounds  with  oxygen,  with 

sulphur,  with  the  halogens,  with  mercury  to  amalgam,  and 
with  other  metals  to  ai 

Of  these  one,  the  compound  NasO,  has  already 
been  ;   Soda.)    Another  is  the  peroxide  or 

dioxide,  NajOz-  This  is  formed  by  burning  sodium  in 
_  n.  but  to  obtain  it  free  from  Na«0  the  mass  must  be 
ignited  in  oxygen  until  it  absorbs  no  more.  The  product 
is  white  when  cold,  and  yellow  when  hot.  Ifelowfy  intro- 
i  int.)  water,  to  avoid  heating,  hydrates  may  be  ob- 
tained, which  may  be  crystallized.  Its  density,  and  those 
of  its  crystalline  hydrates,  appear  to  be  as  yel  unknown. 

Sulphide*. — Of  these  there  is  a  serif-,  the  only  one  of 
much  interest  being  the  lowest  one,  Na^S.  This  forms 
large  octahedral  orystala  of  density  about  2.5. 

Haloid  Salt*. — The  most  important  of  these  is  chloride 
of  sodium,  common  salt.  [See  Salt.)  The  iodide,  bromide, 
fluoride,  and  cyanide  of  sodium  arc  of  no  great  practical 
interest,  and  for  these  the  chemical  textbooks  must  be  con- 
sulted. 

Sodium  Amalgam. — Pure  quicksilver  and  sodium,  when 
brought  together,  unite,  with  highly  explosive  violence,  to 
an  amalgam,  which  possesses  very  extraordinary  qualities. 
This  amalgam  has  assumed  much  interest  within  the  last 
twelve  years  by  reason  of  its  introduction  into  use,  by  the 
present  writer,  in  1864,  as  an  agent  in  the  amalgamation 
of  the  precious  metals  in  their  ores,  ami  their  extraction 
from  the  same;  the  adhe=ion  of  the  quicksilver  to  these 
metals  being  enormously  intensified  by  the  presence  of  a 
very  minute  amount  of  sodium,  and  the  quicksilver  itself 
being  prevented  from  breaking  up  into  minute  globules, 
which  arc  difficult  to  recover  again  in  coherent  form. 
Quicksilver,  or  gold  or  silver  amalgam,  which  has  become 
already  broken  up  in  this  way  (or  "  floured,"  as  it  is  tech- 
nically termed  by  the  miners  and  millmenh  is  also  caused 
to  coalesce  again  instantly  into  one  mass  by  the  addition 
of  a  minute  proportion  of  amalgam  of  sodium.  Similar 
discoveries  to  these  were  published  also  in  1865,  in  Eng- 
land, by  William  Crookes,  and  in  some  of  the  metallurgi- 
cal books  are  now  attributed  to  that  chemist :  but  it  is  mat- 
ter of  history  that  both  the  American  publication  and  the 
American  practical  application  anteceded  those  in  England 
by  many  months.  The  preparation  of  the  sodium  amal- 
gam successfully  on  a  large  scale,  without  continual  and 
dangerous  explosions,  is  only  possible  by  the  method  in- 
vented by  the  writer,  which  is  not  to  be  found  in  the  works 
of  reference.  This  depends  upon  a  very  simple  device,  that 
of  forming  first  a  poorer  pasty  amalgam  by  melting  up  a 
rich  sodium-amalgam  with  some  additional  quicksilver,  to 
which  the  sodium  is  then  added  in  lumps  the  size  of  half 
an  c^.  Each  lump  suddenly  melt-  down  upon  the  surface 
of  the  pasty  amalgam,  combining  therewith  with  a  great 
development  of  heat,  but  without  any  serious  explosion  or 
danger  of  any.  and  forming  a  thin  broad  cake  of  rich  amal- 
gam, which  is  very  hard,  and  has  about  the  composition 
HgsNa.  Tlie-e  cakes  are  immediately  remove  I  with  tongs, 
and  thrown  into  a  kettle  to  be  melted  down  under  a  thin 
layer  of  paraflinc.  As  the  heat  produced  raises  the  remain- 
ing pasty  amalgam  to  a  point  of  very  liquid  fusion,  and  to 
a  temperature  at  which  combination  with  sodium  would  be 
very  explosive,  it  is  necessary  to  wait  a  few  minutes  until 
the  mass  has  cooled  again.  It  is  better,  therefore  (to  save 
time),  to  divide  the  mass  of  pasty  amalgam  operated  on 
into  a  number  of  portions  in  as  many  iron  pans.  Each  can 
be  then  successively  treated  with  sodium,  and  the  time  oc- 
cupied in  cooling  not  be  lost.  By  this  method  one  ope- 
rator, with  an  assistant,  has  often  made  several  hundred 
pounds  of  h  _  1  in  of  sodium  in  one  day  without  an 

If  the  amalgam   is  to  be  preserved  or  trans- 
ported    in  .,  it  should  be  cast  into  quite  thin 

sheet-  before  being  broken  up  for  bottling,  on  account  of 
its  great  weight,  and  the  bottles  should  be  thick  and  strong. 
Moitti  eat  enemy  of  sodium-amalgam,  the 

bottles  should  !•<■  tied  over  with'  sheet  caoutchouc  or  thin 
rubber-cloth.  India-rubber  bags  have  been  much  and  suc- 
cessfully used  for  containing  -odium-amalgam,  as  being  less 
fragile  than  glass.  They  arc  elosed  by  tying  tightly  with 
twine.     Sodium  amalgam  is  1  ed  in  chemical  lab- 

oratories as  a  reducing  agent  It  is  so  powerful  in  this 
way  that  it  will  precipitate  the  earthy  metals  barium, 
strontium,  and  calcium  from  their  solutions.  In  a  lar<_pe 
number  of  oases  in  which  organic  compounds  are  to  be 
deoxidized  or  subjected  to  the  action  of  "nascent  hydro- 
gen." sodium -amalgam  i-  employed. 

Alio$  SbftiKirt.— Those  with  Lead  have  been  men- 

tioned under  that  head.  The  most  interesting  alloy  is  the 
perinaucntiy  liquid  one  with  Potassium  (which  see). 

HBNRY    Wl'HTZ. 


Sod'om,  a  city  of  ancient  Syria,  memorable  in  the 
earliest  records  of  the  Hebrews  for  its  connection  with 
Abraham  and  Lot,  and  its  miraculous  destruction  by  a 
storm  of  brimstone  and  fire  (Gen.  six,  24,  25).  The  exact 
situation  of  Sodom  and  its  allied  cities,  Gomorrah,  Admah, 
Zeboim,  and  Uela  or  Zoar,  has  been  for  2000  years  a  sub- 
ject of  endless  discussion,  the  usual  conclusion  having  been 
thai  the  "cities  of  the  plain"  occupied  the  present  basin 
of  the  Dead  Sea,  which  was  accordingly  supposed  to  have 
been  formed  at  the  time  of  the  destruction  of  those  cities. 
lint  many  modern  critics  have  pointed  out  that  the  text  of 
Genesis  makes  no  such  statement,  the  Dead  Sea  not  being 
mentioned  in  that  connection.  Strong  geographical  evi- 
dence  has  been  adduced  by  .Mr.  George  Grove  (in  Smith's 
Dirt,  of  Bible,  •«.  p.)  to  show  that  the  Kikkar%  or  plain  of 
the  live  cities,  was  in  fact  the  lower  valley  of  the  Jordan, 
where  lie  would  accordingly  place  the  site  of  Sodom  and 
the  allied  cities.  In  support  of  this  view  an  etymological 
coincidence  may  be  further  alleged,  that  the  plain  of  Sodom 
will  thus  be  identical  with  the  region  elsewhere  referred  to 
in  the  Pentateuch  as  the  "  vale  of  Sirf</i;it  "  and  the  "plain 
of  Shittim"  both  which  names  oiler  a  strong  resemblance 
to  Sodom.  Dc  Saulcy  identified  Sodom  with  a  spot  still 
called  Usdum  to  the  S.  W.  of  the  Dead  Sea,  but  his  views 
have  met  with  little  acceptance.  Robinson  places  Sodom 
near  the  southern  extremity  of  the  Dead  Sea.  George 
Warington  (in  Journal  of  Sacred  Literature,  Apr.,  IS66) 
adduces  strong  reasons  for  translating  Sodom  "  hollow," 
and  applying  it  to  the  entire  crevasse  of  which  the  valley 
of  the  Jordan  and  the  Dead  Sea  are  but  a  part  :  and  this 
view,  supported  as  it  is  by  the  etymological  resemblances 
above  noted,  is  perhaps  the  safest  conclusion. 

Porter  C.  I>  i.iss. 

Sodo'ms,  p.-v.  and  tp..  Champaign  eo.,  III.,  on  Toledo 
Wabash  and  Western  R.  R.     P.  of  v.  300;  of  tp.  140S. 

So'dus,  p.-v.  and  tp.,  Berrien  co.,  Mich.     P.  906. 

Sodus,  p.-v.  and  tp.,  Wayne  co.,  X.  Y.,  on  Lake  On- 
tario, and  on  Lake  Ontario  division  of  Rome  Watcrtown 
and  Ogdensburg  R.  R.  and  on  Sodus  Point  and  Southern 
R.  R.     P.  of  v.  olfi;  of  tp.  4631. 

Soerabay'a,  or  Surabaya,  town  of  Java,  in  the  East 
Indies,  capital  of  a  Dutch  province  of  the  same  name,  on 
the  northern  coast  of  the  island,  opposite  Madura,  at  the 
mouth  of  the  Kediri.  It  has  a  good  harbor,  is  strongly  for- 
tified, and  contains  barracks,  magazines,  hospitals,  and 
other  military  establishments.  It  communicates  regularly 
with  Samarang,  Batavia,  and  other  places  by  steamboats 
and  carries  on  an  important  trade,  exporting  annually  rice, 
coffee,  cotton,  sugar,  tobacco,  and  cocoanuts  to  the  value 
of  more  than  $5,000,000,  and  importing  over  $3,000,000 
worth  of  manufactured  sroods.  Its  shipbuilding  is  also 
extensive.  P.  about  90,000,  of  whom  from  3000  to  4000 
are  Europeans,  the  rest  Javanese,  Arabs,  and  Chinese. 

Soerakar'ta,  or  Sorakarta9  town  of  Java,  in  the 

East  Indies,  capital  of  a  Dutch  residency  of  the  same  name, 
on  the  left  bank  of  the  Solo,  is  connected  with  Samarang 
by  railway.  It  contains  a  magnificent  palace  of  the  native 
emperor,  who  lives  here  as  a  pensioned  rather  than  as  a 
tributary  prince:  the  Dutch  fortress  is  opposite  the  em- 
peror's palace.  The  trade  of  the  city,  especially  in  pepper, 
vanilla,  and  cacao,  has  increased  much  in  the  last  few 
years.     P.  about  50,000. 

Soest,  town  of  Prussia,  province  of  Westphalia,  in  the 
Middle  Ages  was  one  of  the  most  flourishing  cities  of  the 
Hanseatic  League,  but  has  since  much  decreased.  It  is 
still  a  handsome  town,  however,  surrounded  with  substan- 
tial walls,  containing  a  fine  cathedral  of  the  fifteenth  cen- 
tury, and  carrying  on  trade  in  corn  and  cattle.      P.  12,404. 

Sofa'la,  a  Portuguese  settlement  on  the  south-eastern 
coast  of  Africa,  in  hit.  20°  10'  X.,  sometimes  denotes 
the  whole  coast-region  from  the  mouth  of  the  Zambesi  to 
Delagoa  Bay,  comprising  several  Portuguese  settlements, 
such  as  Tete,  Inhambanc,  Senna,  and  others.  The  city 
of  Sofala  is  a  most  miserable  place,  consisting  of  IS  mud 
hut-,  situated  in  an  utterly  unhealthy  salt-swamp;  but  the 
surrounding  territory,  though  unhealthy  to  Europeans,  is 
very  fertile,  and  it  is  only  the  indolence,  cowardice,  and 
treachery  of  the  native  inhabitants  which  have  hitherto 
impeded  all  progress.  The  low  coast-laud  swarms  with 
wild  elephant-;,  rhinoceroses,  and  lions. 

Softas,  The  [probably  from  the  Arab  soffah,"  bench  "], 
generally,  all  persons  attached  to  the  mosques  in  any 
capacity  whatever,  but  more  especially  applied  to  the  stu- 
dents who  are  initiated  in  the  upper  branches  of  religious 
instruction  in  the  mosques,  and  who,  like  the  fellows  of  an 
English  university,  constitute  a  corporation  long  after  the 
completion  of  their  learned  pursuits.  Some  of  them  supply 
candidates  for  the  offices  of  imaums  and  mollahs,  but  the 
larger  part  of  them  hang  rather  loosely  on  society.     In 
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Mohammed's  time  they  were  ponr  men  who  slept  in  the 
mosques  and  had  a  sheltered  bench  outside:  hence  they 
were  called  "men  of  the  lunch."  At  present  they  form 
a  large  and  influential  body  in  Mohammedan  society. 
Their  number  in  Constantinople  is  estimated  at  from  lu.iuio 
to  20, 0(H).  and  during  the  late  revolution  they  entirely  con- 
trolled the  mob,  which  they  excited  by  appealing  to  the 
slumbering  religious  fanaticism. 

So^rdia'na,  formerly  a  territory  of  Central  Asia,  sep- 
arated N.  from  Scythia  by  the  Jaxartes,  S.  from  Bu  I  is 
by  the  Oxus,  comprised  nearly  the  same  regions  as  the 
present  Toorkistan,  the  city  of  Bokhara  still  hearing  the 
name  of  Sogd.  It  was  conquered  by  the  Persians  under 
Cyrus,  and  fell  after  the  death  of  Alexander  the  Great  to 
Syria;  it  was  subsequently  conquered  by  the  To  or  ko  mans. 
In  the  time  of  Alexander  the  country  was  remarkable  for 
its  forests  and  game,  but  the  historians  of  Alexander's 
campaigns,  who  speak  of  the  numerous  and  large  cities  of 
the  country,  seem  not  to  lie  perfectly  reliable. 

Sogliii'no  al  Kubico'ne,  town  of  Italy,  province  of 
Forli,  on  a  high  hill  near  the  BOurce  of  the  torrent.  Kiunii- 
cino  or  Rubicon e,  about  17  miles  from  Rimini.  This  town 
first  appears  in  history  as  a  rural  possession  of  the  family 
of  Sulla.  It  was  a  fief  of  the  Malatesta  house  for  many 
centuries,  and  is  now  a  mure  than  usually  active  and 
thriving  town.     P.  6239. 

Sohar',  town  of  Oman,  Arabia,  on  the  Sea  of  Oman, 
has  a  good  harbor,  some  manufactures  of  woollen,  cotton, 
and  silks,  and  considerable  trade  with  Persia,  though  it 
has  suffered  somewhat  by  the  rise  of  Muscat.  It  is  sur- 
rounded by  a  wall,  defended  by  a  castle,  and  generally 
well  built."    P.  about  20,000, 

Sohn  (Karl  Ferdinand),  b.  ^t  Berlin  Deo.  10, 1805; 
studied  painting  under  Schadow,  whom  he  accompanied  in 
ISL'h"  to  Dusseldorf,  in  1830  to  Italy;  was  appointed  pro- 
fessor in  the  Academy  of  Dlisseldorf  in  1838.  D.  at  Cologne 
Nov.  25,  1867.  Among  his  most  celebrated  pictures  arc 
Rinaldo  and  Armida  (ls_7),  Diana  ami  Actmon  (1833), 
The  Judgment  of  Pan's  and  Romeo  and  Juliet  (1836), 
Tasso  and  the  Tim  Leonoras  (1838),  besides  a  number  of 
portraits,  especially  of  women. 

Soignies',  town  of  Belgium,  province  of  Hainaut,  on 
tin-  Senne,  has  large  breweries  and  distilleries,  and  import- 
ant quarries  in  its  vicinity.     P.  676'.). 

Soils,  Chemistry  of,  .See  Agricultural  Chemis- 
try, by  S.  W.  Johnson,  A.  M. 

Soissons',  town  of  France,  department  of  Aisne,  on 
the  Aisne,  is  an  old  but  well-built,  city,  with  manufactures 
of  (loth  and  hardware,  and  an  important  trade  in  grain. 
P.   10,11)1. 

Sokoto.     See  Saccatoo. 

Solana'cea*  [from  Sol  an  u  if,  which  see],  a  natural 
order  of  gamopetalous  exogenous  herbs,  shrubs,  and  trees, 
often  containing  powerful  narcotic  principles.  Among  the 
poisonous  plants  of  the  order  are  belladonna,  henbane, 
mandrake,  stramonium,  and  tohaero.  Some,  however,  as 
generally  used,  are  not  poisonous  :  such  as  the  true  potato, 
the  eg.r  plant,  and  the  tomato.  The  capsicums,  chillies, 
or  pod-peppers,  moreover,  are  nut  poisonous,  but  very 
pungent  with  a  volatile  acridity.  Must  of  the  1666  species 
of  the  codei'  are  tropical.  In  affinity  the  order  is  between 
the  Scrophulariacese  and  the  Convolvulaceao,  but  most  near- 
ly related   to   the   former,  which    might    be   regarded   as   an 

irregular-flowered  division  of  it.    It  is  marked  by  having 

the  corolla  plaited  (or  rarely  imbricated)  in  the  bud;  sta- 
mens as  many  as  its  lobes,  and  alternate  with  them,  all 
perfect;  numerous  seeds,  small  and  mostly  terete  embryo, 
with  narrow  cotyledons,  in  copious  fleshy  albumen.  The 
juice  is  watery  and  mawkish  or  nauseous.       Asa  Gray. 

Solan'der  f  Daniel  Cm  wtu:si,  M.  )>..  LL.D.,  P.  I!.  S„ 

b.  at  Xordlaiid,  Sweden.  Feb.  28,  L736;  studied  at  Tpsaht 
under   1  ii  iiii.r  its  :    graduate. I    in  medicine;    made  a   scientific 

ami  botanical  tour  in  Russia,  visited  the  Canary  Islands 
on  a  Swedish  war-vessel;  settled  in  England  Oct-,  L760 j 
was  soon  employed  al  tbe  British  Museum  in  drawing  up 

a  catalogue   of  the   collections;    was  appointed  a-si.-taut   in 

the  natural  history  depart  men  t  L763 ;  chosen  P.  K.  S.  L764j 
prepared  a  catalogue  of  the  Brander  collection  of  fossils 
ITiiii;  accompanied  Sir  Joseph  Hanks  in  the  fust   voyage 

of  Gapt.  Cook  a nd  the  world  1768—71*  and  was  appointed 

sub-librarian  at  the  British  Museum  177.'..  I'.  at  London 
Hay  16,  1782,  Author  of  botanical  papers  in  the  I'hilo- 
taphieal  Transaction*,  and  lefl  to  the  British  Museum 
numerous  unpublished  MSS.  embracing  his  botanical  re- 
searches.    It    was  chiefly   through   the   influence  of   l>r. 

Solan der  that  the  artificial  pyste f  botanical  classifies 

tion  proposed  by  Linnaeus  was  generally  adopted  by  Bng 

li    li    naturalists,    and    he    rendered    important    a      i    tance    lo 


Ellis  in  the  preparation  of  his  great  work,  The  Natural 
History  of  Zoop kites  (1786). 

Solan  Goose.    See  <:  awf.t. 

SoTaniiie  [  Lat.  eolanum,  "  nightshade "],  a  natural  or- 
ganic alkaloid  found   in  various  BpQ  ties  of   the  genus  Sola 

nwn,  including  the  black  nightshade,  potato,  hitu  rsweet,tmd 

others,      li  i-  doubtful,  however,  whether  the  alkaloid-  oh 
tained  from  these  different    sources  are  exactly  the  same,  or 

only  nearly  related.  Bolanine  i-  a  solid  crystalline  Bub- 
stance,  readily  soluble  in  alcohol.  Its  analyses  by  differ- 
ent chemists  have  yielded  discordant  results,  the  propor- 
tion of  nitrogen  varying,  lor  example,  from  none  at  all 
(Otto  Qmelin)  to  3.6  per  cent  (Mtritissicr).  The  latter 
makes  it  to  he  ('..,  H&NOt.  it  is  very  poisonous,  pro- 
ducing paralysis  of  the  lower  extremities  before  death. 
This  symptom  has  been  observed  in  the  case  of  cattle 
poisoned  by  eating  'he  green  shoots  of  potatoes,  which 
contain  solaniue  largely.  II.  Wi  \;\/.. 

Solano.     Sec  Simoom. 

Sola'no,  county  of  W.  California,  bounded  S.  E.  by 
Sacramento  River,  S.  by  Suisun  Bay,  and  traversed  by 
California  Pacific  R.  R.  The  surface  is  variegated  with 
plains,  valleys,  and  high  rounded  hills,  with  little  timber, 
and  an  abundance  of  marble  and  lime-tone;  it  is  one  of 
the  best  agricultural  counties  in  the  State.  Staples,  wheat, 
barley,  wine,  hay.  wool,  and  dairy  product-.  Cap.  Suisun 
City.     Area,  aboul  BOO  Bq.  m.     P.  16,871. 

Sola'num  [Lat.],  a  genus  of  herbs  and  shrubs  of  the 
order  Solanacea\  most  or  all  of  which  contain  the  poison- 
ous principle  solanine.  Tbe  common  potato  and  tin-  egg 
plant,  however,  as  ordinarily  used,  are  not  poisonous,  though 
there  is  little  doubt  that  traces  of  the  poisonous  principle 
exist  within  the  plants.  The  U.  S.  have  several  native 
species,  mostly  Southern.  There  are  ;i  great  many  tropical 
species,  some  of  them  of  great  use  in  local  therapeutic.-,  but 
none  are  extensively  employed  in  the  medical  practice  of 
civilized  lands  except  perhaps  the  S.  dulcamara,  or  bitter- 
sweet. Several  afford  edible  fruits,  that  of  the  egg-plant 
(S.  melongena)  being  the  most  important. 

Solar  Cycle.  See  Cycle,  by  Pres.  F.  A.  P.  Barnard. 

So'lar  Sys'tem.  The  solar  system  consists  of  the  sun, 
together  with  the  planets,  comets,  and  meteors  which  ro- 
volve  around  it  as  the  centre  of  their  motions.  The  term 
"  planets  "  includes  bodies  of  three  distinct  classes  :  ( 1  }  the 
major  planets,  Mercury,  Venus,  the  Earth,  Mars,  Jupiter, 
Saturn,  t'ranus,  and  Neptune;  (2)  the  minor  planets,  or 
asteroids  (now  numbering  169),  revolving  between  the  or- 
bits of  Mars  and  Jupiter;  (.3)  the  satellites,  or  secondary 
planets,  IS  in  number,  of  which  the  earth  has  one,  Jupiter 
four,  Saturn  eight,  Uranus  four,  and  Neptune  one.  The 
magnitude  of  Mercury,  the  smallest  of  the  major  planets,  is 
111(10  times  greater  than  that  of  the  largest  asteroid.  A 
general  view  of  the  planetary  elements  is  presented  in  the 
following  tables : 
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Elements  of  the  Moon. 

Mean  ili-iatu  e  from  the  earth  in  miles 288  BOO 

.Mean  sidereal  revolution  in  days 27.321(161 

Mean    y nodical  revolution  In  days 29    ;i 

Mean  Inclination  of  orbit 

Mean  revolution  of  nodes  in  days 5793.891080 

M-ati  revolution  of  apogee  In  days 

Mean  eccentricity  of  orhii  '. h  h  >i ," 

Mass  (earth's  aa  L) <fc 

Diameter  Eo  miles 2160 

Density  (earth's  as  i) * 
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SOLAR  SYSTEM. 


Elements  of  Jupiter's  Satellites. 
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Elements  of  Saturn's  Satellite*. 
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Elements  of  Uranus's  Satellites. 


Name. 

Sidereal 
revolution. 

Mean  distance 
in  radii  of 

Uranus. 

Ariel 

d.   h.  m. 
2  12  28 
4    3  27 
8  16  55 

13  11     6 

Titania 

Elements  of  Neptune's  Satellite. 

Sidereal  revolution 5rt.  21//.  8m. 

Distance  in  radii  of  Neptune 12.00 

Maximum  elongation 18" 

It  may  afford  some  idea  of  the  dimensions  of  our  system 
to  remember  that  a  cannon-ball  flying  outward  from  the 
sun  with  the  uniform  velocity  of  500  miles  per  hour  would 
nut  reach  the  orbit  of  Neptune  in  less  than  fi:)0  years.  As 
to  the  place  occupied  by  the  sun  and  its  attendant  orbs 
among  the  fixed  stars,  it  is  sufficient  to  remark  that  Alpha 
Centanri,  presumably  the  nearest  of  those  bodies,  is  7000 
times  more  remote  than  Neptuno. 

Solar  System,  Origin  of  the. — It  has  been  inferred  from 
a  great  variety  of  facts  that  the  present  form  and  order  of 


our  planetary  system  arc  the  result  of  a 


progressive  ttevelop 


ment  in  accordance  with  the  laws  of  gravitation,  cohesion. 
and  chemical  affinity.  The  planets  all  move  in  the  same 
direction,  and  the  planes  of  their  orbits  are  nearly  coinci- 
dent. These  phenomena,  with  various  others  for  which 
gravitation  fails  to  account,  were  formerly  regarded  as  ulti- 
mate facts.  That  they  arc  the  result,  however,  of  physical 
■i  -.  and  that  the  latter  are  a  legitimate  object  of  scien- 
tific research,  is  now  admitted  by  all  men  of  science.  La- 
place suggested  a  probable  explanation  in  his  celebrated 
nebular  hypothesis  :  and  recently  Mr.  Proctor  has  proposed 
a  new  theory,  differing  in  some  essentia]  features  from  that 
of  the  author  of  the  Micauique  eeleste.  In  cither  hypothe- 
sis, however,  the  formation  of  cosmical  masses  was  a  pro- 
cess of  gradual  accretion.  In  regard  to  the  origin  of  planet- 
ary nuclei,  the  ring  of  asteroids  between  Mars  and  Jupiter 
affords  undoubtedly  some  striking  indications.  The  dis- 
tance of  Flora,  the  innermost  of  the  group,  is  2.20  ;  that  of 
Hilda,  the  most  remote,  ."..Hi.  The  interval  between  these 
extremes  includes  the  following  distances  at  which  the  pe- 
rioda  of  minor  planets  would  be  commensurable  with  that 
of  Jupiter: 

127;  where  2  periods  would  be  equal  to  1  of  Jupiter. 

(3)2.50;  "  3  "  "        "        «  \ 

(4)2.95;  "  7  "  »         "        "  3 

(5)2.82;  "  5 o 

(6)3.81;  »  8  "  "        "        "  i 

In  the  case  of  planetary  masses  at  intermediate  distances 
the  perturbations  by  Jupiter  would  be  distributed  around 
the  orbits,  [n  other  words,  any  change  produced  in  a  par- 
ticular direction  at  one  time  would  be  counteracted  by  a 
similar  disturbance  at  the  opposite  part  of  the  orbit  at  an- 
other. The  case  is  different,  however,  when  the  periods  are 
commensurable.  A  planetoid,  for  instance,  at  the  distance 
2.0— between  the  orbits  of  Thetis  and  Ilcstia— would  make  | 
precisely  three  revolutions  while  Jupiter  completes  one.  It 
is  obvious,  therefore,  that  all  it-  conjunctions  with  that 
planet,  for  an  indefinite  period,  must  ocour  in  the  same 
parts  of  its  path.  Consequently,  its  orbit  would  become 
more  and  more  eccentric,  until,  if  the  nebulous  ring  had 
considerable  density,  the  disturbed  matter  would  be  brought 
into  contact,  either  in  aphelion  or  perihelion,  with  masses 
having  somewhat  different  velocities.  The  planetary  nu- 
cleus foraicil  in  this  manner  would  be  at  some  distance  from 


the  primitive  orbit  of  the  particle  disturbed.  A  gap  or 
chasm  in  the  asteroid  zone  would  thus  be  produced  at  the 
distance  2.5.  Similar  reasoning  will  of  course  apply  to  any 
other  distance  at  which  the  period  of  an  asteroid  would 
have  to  that  of  Jupiter  a  simple  relation  of  commensur- 
ability.  Let  us  now  inquire  whether  the  actual  distribution 
of  the  mean  distances  sustains  the  conclusions  derived  from 
physical  considerations. 

The  mean  interval  between  the  consecutive  orbits  of  the 
10:)  known  asteroids  is  0.0108.  The  widest  chasms  are  the 
following : 

(1)  3.3210—3.2210  =  0.1000 

(2)  2.2661—2.2029    ,0.0632 

(3)  2.5265—2.4726  =  0  0539 

(4)  2.9779—2.9213  =  0.0566 

(5)  2  8140—2.7807  =  0.0333 

(6)  3.9.505—3.5602  =  0.3903 

The  least  of  these  gaps  is  three  times  greater  than  the  ave- 
rage interval  between  consecutive  orbits.  /(  will  he  Keen, 
moreover,  that  those  dvitana  s  "'  which  'he  periods  of  aster- 
aids  wouldbe  commensurable  with  that  of  Jupiter  fall,  with- 
out exceptiont  in  th->sr  widest  chaeme.  It  is  to  be  expected, 
indeed,  that  a  few  minor  planets  may  yet  be  found  within 
the  zones  now  apparently  vacant;  but  the  irregularity  of 
distribution,  which  has  been  increasing  from  year  to  year, 
is  now  too  great  to  be  obliterated  by  future  discoveries. 
This  clustering  tendency  may  be  further  illustrated  as  fol- 
lows:  Within  a  space  equal  in  breadth  to  the  first  gap, 
nml  immediately  adjacent  to  it.  seventeen  minor  planets  are 
known  to  exist.  Between  2.80  and  2.90,  the  interval  con- 
taining the  distance  at  which  five  times  the  period  of  a 
planet  would  be  equal  to  twice  that  of  Jupiter,  only  five 
have  been  detected;  while  in  the  equal  space  immediately 
interior — from  2.70  to  2.S0 — there  are  twenty-six.  Finally, 
between  2.45  and  2.55,  the  space  in  the  middle  of  which  an 
asteroid's  period  would  be  one-third  that  of  Jupiter,  the 
number  of  known  minor  planets  is  four:  while  in  the  equal 
space  interior  and  adjacent  there  are  twenty-five,  and  in 
that  exterior  twenty-three.  The  only  physical  explana- 
tion of  which  these  remarkable  facts  appear  to  be  sus- 
ceptible is  that  derived  from  some  form  of  the  nebular 
hypothesis. 

It  has  been  shown,  moreover,  that  in  Saturn's  rings  the 
great  division  is  situated  where  the  periods  of  discrete  par- 
ticles revolving  in  accordance  with  Kepler's  third  law 
would  have  simple  relations  of  commcnsurability  with  the 
four  inner  satellites.  The  matter,  therefore,  which  origin- 
ally occupied  this  part  of  the  annulus  would,  as  the  result 
of  perturbations,  be  brought  into  contact  with  either  the 
exterior  or  interior  portions.  The  existence  of  the  wide 
and  permanent  division  of  the  ring  is  thus  explained  in 
the  same  manner  as  that  of  similar  gaps  in  the  zone  of 
asteroids."* 

The  instances  of  nearly  commensurable  periods  in  the 
Jovian  and  Saturnian  systems,  as  well  as  among  the  pri- 
mary planets,  are  well  known,  and  are  too  numerous  and 
remarkable  to  be  accidental  coincidences.  The  preceding 
facts  in  regard  to  Saturn's  rings  and  the  zone  of  minor 
planets  suggest  an  obvious  cause  for  the  formation  of  nu- 
clei where  their  periods  would  have  this  observed  relation 
to  that  of  the  disturbing  body.  As  these  nuclei  would  re- 
ceive accretions  of  matter  from  portions  of  space  both  in- 
terior and  exterior  to  their  respective  orbits,  their  distances 
from  the  central  body  during  their  planetary  growth  would 
not  be  liable  to  great  variation. 

The  rotation-periods  of  the  primary  planets  were  re- 
garded until  recently  as  wholly  disconnected.  The  dis- 
covery of  an  ''analogy"  between  these  periods  was  first 
announced  in  1S40  at  the  Cambridge  meeting  of  the  Amer- 
ican Association  for  the  Advancement  of  Science.  This 
law  or  harmony  was  derived  from  the  nebular  hypothesis. 
Should  it,  therefore,  be  sustained  by  future  discoveries,  as 
it  is  by  known  facts,  it  would  constitute  a  strong  confirma- 
tion of  the  cosmogony  of  Laplace.  It  may  be  briefly 
stated  as  follows:  Let  P  be  the  point  of  equal  attraction 
between  any  planet  and  the  one  next  interior;  P'  that  be- 
tween the  same  and  the  one  next  exterior.  Let  also  D  = 
the  sum  of  the  distances  of  the  points  P  P'  from  the  orbit 
of  the  planet,  which  sum  we  shall  call  the  diameter  of  the 
sphere  of  the  planet's  attraction  :  D'  =  the  diameter  of  any 
other  planet's  sphere  of  attraction  found  in  like  manner; 
then  it  will  be  found  that  the  SQUARE  "/'  the  number  of  rota- 
tions made  by  a  planet  during  one  revolution  around  the  sun 
is  proportional  to  the  rrnr:  of  the  diameter  of  its  sphere  of 
attraction.  Some  uncertainty  still  exists  in  regard  to  the 
masses  of  several  planets,  as  well  as  to  their  periods  of 
rotation.  The  exact  truth  of  the  above  law  cannot  there- 
fore be  affirmed.  It  agrees  too  closely,  however,  with  the 
known  elements  of  the  system  to  be  regarded  as  wholly  an 
accidental  coincidence. 

•See  Monthly  Xoiices  of  the  Roy.  Astr.  Soc,  vol.  xxix.  p.  100. 
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The  planets  exterior  to  the  zone  of  asteroids  may  be  re- 
garded as  forming  a  system  by  themselves,  their  motions 
being  little  affected  by  the  comparatively  small  bodies 
within  Jupiter's  orbit.  A  discussion  of  the  mutual  pertur- 
bations of  these  major  planets  has  recently  developed  the 
following   harmonies :     I.    The   mean   motion  of  Jupiter** 

perihelion  in   exactly  equal   to  the   menu  motion  of  tin    )»  ,  i- 

hrfion  of  Uranus  ,•  and  the  mean  longitude*  of  thine  peri- 
helia differ  by  exactly  180°.  IT.  The  mean  motion  of  Ju- 
piter's node  on  the  invariable  plane  of  the  planetary  system 
ii  exactly  equal  to  that  of  Saturn  •  and  the  noun  longitudes 
of  these  nodes  iliffer  by  exactly  180°.  Tho  discoverer  of 
these  curious  relations.  Mr.  J.  N.  Stoekwell,  remarks,  how- 
ever, that  "tho  perihelion  of  Jupiter  may  differ  from  its 
mean  place  to  the  extent  of  24°  10',  and  thai  of  Uranus  to 
the  extent  of  47°  33' ;  and  therefore  tho  longitudes  of  the 
perihelia  of  these  two  planets  can  differ  from  180°  to  the 
extent  of  71°  4-5'.  The  nearest  approach  of  the  perihelia 
of  these  two  planets  is,  therefore,  108°  17'.  In  like  man- 
ner, the  longitudes  of  the  nodes  of  Jupiter  and  Saturn,  on 
the  invariable  plane,  can  suffer  considerable  deviations 
from  their  mean  positions.  The  actual  position  of  Jupiter's 
node  may  differ  from  its  mean  place  to  the  extent  of  19° 
its',  while  that  of  Saturn  may  deviate  from  its  mean  place 
to  the  extent  of  7°  7'.  It  therefore  follows  that  their  lon- 
gitudes on  the  invariable  plane  can  differ  from  180°  by 
only  20°  4j'.  Their  nearest  possible  iipproach  is  153°  15', 
while  their  present  distance  apart  is  lfifi0  27'." 

Daniel  Kirkwood. 

Solar  Time.     See  Day. 

Sol'der  [remotely  from  the  Lat.  snlido,  solidnre,  to 
"unite,"  to  "consolidate"],  an  alloy  employed  to  unite 
pieces  of  metal  together  by  fusion  upon  the  proposed  joint. 
There  are  many  solders,  each  designed  for  some  special 
Dee.  The  soft  solders  are  usually  of  lead  and  tin,  or  lead, 
tin,  and  bismuth;  these  melt  at  a  low  temperature.  (See 
LEAD.)  The  hard  solders  cannot  he  melted  at  a  low  tem- 
perature :  they  are  commonly  of  zinc  and  copper. 

Sol'tlier  [Fr.  and  Ger.  soldat;  Dutch,  soldaet ;  Sp. 
toldado  :  It.  Boldato"].  Webster  derives  the  word  from  the 
Lat.  solidna,  a  piece  of  money,  the  pay  of  a  soldier.  Bar- 
din  (Dirt,  dee  Annies,  etc)  quotes  a  variety  of  forms  of 
the  word  from  mediaeval  writers,  which  renders,  he  says, 
little  surprising  the  disagreement  of  etymologists  con- 
cerning its  root.  The  Ger.  so/-/  ("  pay  "),  the  Latin  sodaUs 
("companion  "),  the  Latin  solduriust  the  Low  Latin  soli- 
dattts  i  ••  who  receives  a  stipend  "  i,  are  referred  to.  Cnesar 
uses  the  word  solduriun  in  reference  to  a  kind  of  vassals  or 
retainers  in  Gaul  who  devoted  themselves  to  the  service  of 
some  prince,  which  may  have  changed  into  solidarins  ("a 
man  paid  or  receiving  pay  "),  though  the  Gauls  referred  to 
do  not  seem  to  have  served  for  pay. 

The  etymology  which  makes  the  soldier  sodnlis  ("com- 
panion ")  would  he  more  congenial  to  the  military  profes- 
sion than  that  which  ignores  nil  hut  the  mercenary  in  tho 
word  by  which  he  is  distinguished.  "There  are,"  says 
Rousseau,  "  callings  (  metier*)  so  noble  that  to  exercise  them 
for  money  is  to  show  one's  self  unworthy  of  belonging  to 
them;  such  is  that  of  the  soldier  "  (homme  </<  guerre).  The 
word,  however,  has  not,  otvmulogieally  even,  a  stigmatic 
Bense,  but  simply  a  distinctive  one — the  recipient  of  a 
regular  stipend  (daily,  monthly,  or  yearly  "wages") — as 
distinguished  from  those  professions  which  receive  ./fee*  for 
Specific  services,  or  from  all  occupations  which  are  not 
salaried. 

"  The  military  profession  is  essentially  noble  ;  for  there  is 
no  utility  more  just  and  more  universal  than  the  protection 
of  the  repose  and  greatness  of  one's  country."  (Charron, 
quoted  by  (Jen.  Ainbert  in  his  Sot, lot. )  -  Notwithstanding 
what  moralist -philosophers  may  say.  the  profession  of  arms 
will  always  he  ranked  above  all  others."  (Hallam,  ibid.) 
"It  is  the  distinguished  profession,  because  its  risks,  its 
successes,  its  misfortunes  even,  conduct  to  greatness." 
(Montesquieu,  ibid.)  When,  says  Gen.  Ambert,  Michael 
Angelo  would  personify  Thought,  the  garb  he  oh oss  was 
that  of  a.  soldier  (referring  to  the  statue  of  the  younger 
Loren/.o  de'  Medioi  in  the  sacristy  of  the  church  of  San 
Lorenzo,  Florence,  sometime-;  styled  U  Pentn'ero), 

Tho  general  sense  of  the  word  soldier  as  now  used  is 
"one  who  is  engaged  in  military  service  as  officer  or  pri- 
vate;  one   who   serves   in    the  army;   one   of  an    organized 

body  of  combatants."    f  Webster.)    "Whoever  belonging 

to  tile    military  service    of  the    -late    receives    pay  is    a.    SOl 

dier."  (Soott's  Military  Diet.)  This  latter  procrustean 
application  of  an  etymological  sense  which  barely  lurks 
in  the  usual  acceptation  of  the  word  is  Boaroelj  tenable, 
even  in  a  purely  technical  sense.     Washington  served  the 

State  without  pay;  La  Fayette  and  the  Orleans  princes 
(see  also  the  art  ide  on  I'  \  it  is,  DE,  COMTE) — true  soldiers  in 
every   legitimate    sense — held    commissions  and  served  iu 


our  armies  without  pay.  The  definition  of  Webster's  is  a 
far  better  rendering  of  the  primary  meaning.  In  a  more 
general  sense  we  may  mean  an  experienced  warrior,  or 
even  one  whose  aptitudes,  tastes,  and  knowledge  are  emi- 
nently military,  even  though  he  may  never  have  served. 
In  the  "Articles  of  War"  and  U.  8.  Army  Regulations  tho 
word  is  exclusively  used  in  the  minor  sense  of  an  enlisted 
man — a  private  soldier — as  distinguished  from  officers 
{commissioned  to  command  or  exert  authority) — e.g.  Art.  2: 
"It  is  earnestly  recommended  to  all  officers  and  soldiers 
diligently  to  attend  divine  service,"  etc.:  and  Art.  20: 
"All    offieer.it   and    soldiers  who    have    n  ,-,:,■, ,1   pay   or    who 

have  been  duly  enlisted  in  the  service  of  the  U.  &."  etc. 
etc.). 

It  may  be  remarked  that,  while  the  Baptist's  injunction, 

(' Bo  content  with  your  wages,"  to  soldiers  who  came  to 
him  (a  perennially  appropriate  admonition),  would  imply 
that  while  even  in  his  day  tho  idea  of  stipend,  salary,  or 
"wages"  was  associated  with  the  military  service,  tho 
word  used  has  no  such  sense.  The  miles  of  the  Vulgate 
(whence  our  words  militant,  militia,  military,  etc.)  refers 
to  the  legion  (tria-mfttfa),  and  the  original  Greek  o-TpariuiTTj? 
(from  cTpaTos,  an  "encampment,"  whence  we  have  "strat- 
egy," the  radical  sense  being  that  of  extension  or  spread- 
ing out)  means  one  who  belongs  to  an  army,  the  army 
being  thought  of  as  encamped.  J.  G.  Barnard. 

Soldier,  p.-v.  and  tp.,  Monona  co.,  la.     P.  193. 

Soldier,  tp..  Shawnee  co.,  Kan.     P.  1130. 

Soldiers'  Homes  are  institutions  of  :i  permanent 
character  founded  by  government  for  the  hcnetii  ,,f  men 
worn  out  or  disabled  in  the  military  service  of  their  coun- 
try. They  should  not  be  classed  among  charitable  insti- 
tutions, because  the  beneficiaries  have  in  some  way  ren- 
dered an  equivalent  for  the  benefits  provided  for  them,  or 
have  contributed  to  their  maintenance,  and  no  others  can 
obtain  those  benefits.  These  homes  take  the  place.  For  tho 
enlisted  soldier  who  has  served  faithfully,  of  the  provi- 
sion made  by  the  retired  list  for  commissioned  officers. 

In  the  U.  S.  the  founding  of  a  soldiers'  home  dates  from 
Mar.  3,  1851,  when  an  act  of  Congress  was  passed  and  ap- 
proved "to  found  a  military  asylum  for  the  relief  and 
support,  of  invalid  and  disabled  soldiers  of  the  army  of 
the  U.  S."  For  years  before  this,  however,  the  principal 
officers  of  the  army,  particularly  Major-Gen.  Win  Held  Soott, 
bad  given  the  subject  attention,  and  had  made  special 
efforts  to  procure  the  needed  legislation.  Feb.  27,  1829.  a 
report  was  made  by  tho  committee  on  military  affairs  in 
Congress  upon  the  subject  of  establishing  an  "army  asy- 
lum fund,"  ami  submitting  letters  from  the  major-general 
commending,  and  other  offioors  of  the  1  .  S.  army,  con- 
taining an  expression  of  their  views  in  relation  thereto. 
In  Feb.,  1840,  Gen.  Robert  Anderson  (then  captain  and 
assistant  adjutant-general  U.  S.  array)  embodied  in  :i  letter 
to  Hon.  John  Reynolds  bis  views  upon  the  benefits  and 
advantages  which  would  follow  the  establishment  of  such 
an  institution,  and  suggested  a  plan  for  providing  tor  one. 
This  letter  was  made  the  basi^  of  a  report  dale, I  .Ian.  7, 
1841,  by  the  military  committee,  submitting  a  lull  em- 
bracing the  measures  suggested  therein,  and  advising  the 
necessary  legislation  for  an  object  which  commended  itself 
**  by  every  attribute  and  motive  of  patriotism,  benevolence, 

national  gratitude,  and  economy."  In  1844,  Gen.  ScOtt  ga\  e 
the  subject  special  prominence  in  bis  annual  report,  ami 
upon  this  the  military  committee  again  reported  as  before. 

Reports  were  also  made  alar,  a,  lS-lli,  and  .Ian.  Ill,  1848, 
the  former  upon  a  memorial  of  the  officers  of  the  army 
stationed  al  fort  Moult  i  ie  and  ihe  petition  of  the  officers  of 
the  I'll  V.  S.  Infantry,  and  the  latter  upon  a  memorial  of 
the  officers  of  the  army  then  in  Mexico;  and  in  each  case 
the  Gommittee  approved  the  bill  reported  Jan.  7,  L841.  In 
Feb.,  ISIS,  Gen.  Scott  transmitted  to  the  secretary  of  war 
a.  draft  for  $100,000  as  part  of  the  tribute  levied  by  him  on 

the  City  of  Mexico  for  the  benefit  of  the  army,  and  he  ex- 
pressed the  hope  that  if  might  be  allowed  to  go  to  the 
credit  of  an  army  asylum.  Again,  in  Nov.,  1849,  in  an- 
other letter  he  says,  referring  to  the  same  matter:  ''The 
draft  was  made  payable  to  me.  and  in  order  to  place  tho 
deposit  beyond  the  control  of  any  individual  functionary 
whatever  I  endorsed  it  'The  Hank  of  America  will  place 
the  within  amount  to  the  credit  of  the  army  asylum,  snb- 
jecl     to    the    order    of    Congress.'      The    funds    were    at    first 

turned  into  the  public  treasury,  and  subsequently,  in  the 
act  in  found  the  asylum,  were,  with  a  balance  of  $18,791.19 

remaining  from  the  same  levy,  appropriated  for  the  sup- 
porl  "f  the  institution.  The  act  also  defines  the  class  of 
men  entitlod  to  tho  benefits  of  tho  asylum — viz.  soldiers 
of  twenty  years' service,  pensioners  (who  must  surrend 
their  pensions),  and  men  disabled  by  wound  or  disc  ise  in 
the  service  and  in  the  line  of  duty.  It  designated  M  a 
board  of  commissioners,  ex  officio,  to  administer  theaffajrs 
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of  the  asylum,  the  general-in-ohief  commanding  the  army, 
the  generals  commanding  the   Eastern  and  Western   mili- 
tary divisi  I  the  quartermaster's,  commis- 
sary,  pay,  and   medical   departments,  and  the  adjutant- 
general  of  (lie  army.     It  appropriated  an  unexpended  bal- 
■     of  a   previous  appropriation  "for  the 
benefit  of  dis  iharged  soldiers  disabled  by  wounds,'1  andpro- 
petual  revenue,  "stoppages  and   finea  ad- 
) in-!    soldiers   by   Bentenoe   of   court-martial," 
"  forfeitures  on  account  of  desertion,"  a  certain  portion  of 
-i  and  post  fund  of  each  station,  moneys  belong- 
ing to  e  itates  of  deceased  soldiers  and  unclaimed  for  three 
years    the  latter  to  be  repaid  to  legal   heirs  on  demand), 
and  also  for  the  deduction  of  twenty-five  cents  per  month, 

with  tin nsent  of  the  soldier,  from  the  pay  of  each  en- 

listed  man.  By  act  of  Congress  approved  Mar.  3,  1859, 
the  provisi  ins  of  the  original  act  were  changed  to  reduce 
the  number  of  commissioners  to  three — the  commissary- 
general  of  subsistence,  the  surgeon  general,  and  the  adju- 
tant-general of  the  army  ;  to  substitute  the  name  "soldiers' 
home"  for  "  military  asylum  ;"  to  reduce  the  soldier's  con- 
tribution tn  twelve  and  a  half  cents  per  month;  and  to  ex- 
tend (lie  benefits  of  the  "  home  "  to  the  soldiers  of  the  war 
of  1812. 

Temporary  asylums  were  established  in  1  S5t   at    New 
Orleans,  La.,  Greenwood's.   Island,  Miss.,  and  in  Washing- 
ton, D.  C.     The  first  named  was  continued  only  about  one 
year.     In  Mississippi  the  purchase  of  a  tract  of  about  1 10 
having  been  completed  early  in  1S53,  it  was  occupied 
till  ISO.'i.  when  the  inmates  were  removed  to  a  branch  asy- 
lum al  Harrodsburg,  Ivy.,  where  an  estate  of  about 
200  acres  had  been  purchased  early  in  1S53.     This 
in  turn  was  discontinued   in  1858,  under  an  act  of 
Congress   approved   -Mar.   :;,    1SJ7,  to  abolish  that 
branch  and  sell  the  property. 

The  principal  and  only  permanent  home  for  the 
regular  army  was  established  in  the  District  of 
Columbia  in  1851-52.  It  is  located  about  :U  miles  * 
due  N.  from  the  Capitol  in  the  city  of  Washington. 
The  original  purchase  of  land  was  25G  acres.  To 
this  was  added  in  subsequent  years  up  to  1S69 
about  Hi  acres,  and  in  is?2  t he  adjoining  estate  of 
"Harewood,"  containing  I'M  acres,  was  purchased 
from  W.  W.  Corcoran.  Esq.,  of  Washington.  A  por- 
tion of  those  spacious  grounds  is  cultivated  for  farm 
and  garden  produce  for  the  benefit  of  the  home 
inmates,  a  portion  in  orchards  and  flower-gardens, 
and  the  remainder  is  a  grand  park.  The  natural  topo- 
graphy of  the  ground  favors  the  construction  of  numer- 
ous extended  drives  winding  through  groves  of  shade 
and  nin  a  mental  trees  of  every  native  and  foreign  va- 
riety, and  over  the  open  ground  commanding  Hue  views 
of  the  city,  the  Potomac  River,  and  the  surrounding 
country  fur  miles.  The  park  being  open  to  the  public,  ex- 
cept on  Sunday,  the  old  soldiers  derive  much  mini  -chhuI 
from  watching  the  many  vehicles  constantly  passing  through 
their  home.  The  home  (building)  is  of  white  marble.  The 
original  building,  commenced  in  1852,  and  completed  in 
1857,  was  .if  Norman  design,  151$  feet  long  by  57  feet 
wide,  with  a  clock-tower,  and  would  accommodate  150  in- 
mates, besides  affording  rooms  for  offices,  library,  mess- 
room,  etc.  An  additional  story  and  Mansard  roof,  con- 
structed since,  give  increased  accommodations  for  about 
400  inmates.  The  whole  number  of  inmates,  transient  and 
permanent,  admitted  up  to  the  year  1876,  was  about  1S00. 
A  neat  chapel,  built  of  red  stone,  was  completed  in  1871. 
Religious  worship,  Protestant  and  Roman  Catholic,  is  reg- 
ularly observed.  The  home  is  supplied  with  a  library  of 
about  3000  volumes,  and  with  newspapers  and  magazines, 
both  foreign  and  domestic.  In  1S74  a  portrait-statue  in 
bronze,  ten  feet  high,  of  Lieut. -Gen.  Winfield  Scott,  e\- 
I  by  Limit  Thompson  of  New  York,  was  erected  upon 
the  most  prominent  point  in  the  grounds.  In  iNTil  a  model 
hospital  was  completed,  not  only  for  the  sick,  but  as  an  in- 
firmary for  the  aged  and  helpless  inmates.  The  officers  of 
the  home  are  nor,  a  deputy  governor,  and  a  secre- 

tary and  treasurer,  win.,  with  a  medical  officer, are  detailed 
from  the  army.  Inmates  re  eive  $1  pet-  month  pocket- 
money,  and  a  per  diem  fur  any  labor  they  can  perform.  A 
small  monthly  stipend  is  allowed  to  some  beneficiaries, 
who,  having  families,  arc  permitted  to  live  elsewhere  than 
at  the  home. 

Under  an  act  of  Congress  appro^  ed  Mar.  3, 1R65,  amend- 
ed by  an  at  approved  Mar.  21.  1366,  to  found  "the  Na- 
tional Asylum  for  disabled  volunteer  soldiers"  —  which 
name  was  changed  to  "Home"  bj  act  approved  dan.  2:;, 
1  373 — soldiers'  homes  have  been  established  near  Augusta, 
He.,  Hampton,  Va.,  Dayton,  <>.,  and  Milwaukee,  Wis.,  for 
the  benefit  of  volunteer  soldiers  disabled  '..  ■■■  undsordie 
ease  contracted  in  the  l\  S.  service  during  the  war  of  the  | 
rebellion  (1861—65).     The  volunteer  homes  are  under  the  ! 


management  of  a  board  of  twelve  commissioners,  the  Pres- 
ident of  the  1'.  S.,  the  secretary  of  war,  and  the  chief-jus- 
tice of  the  IT.  S.  being  members  c.r-njfivio,  and  nine  others 
elected  by  joint  resolution  of  Congress  for  a  term  of  six 
years,  who  must  be  citizens  of  the  U.  S.  and  residents  of 
States  which  furnished  troops  for  the  suppression  of  the 
rebellion,  but  no  two  can  be  residents  of  the  same  State. 
The  revenue  Cur  the  support  of  these  homes  was  at  first 
from  a  source  similar  to  that  for  the  regular  home,  but  is 
now  provided  by  annual  appropriations  in  Congress. 

The  principal  institutions  of  a  similar  character  in  Eu- 
rope are  Chelsea  Hospital,  at  Chelsea,  a  suburb  of  London  ; 
Kilmainham  Hospital,  a  sister  institution  near  Bublin, 
Ireland:  the  Hotel  des  Invalides,  in  Paris,  France,  noted 
as  the  locality  of  the  tomb  of  the  great  Napoleon  ;  and  an 
institution  of  the  same  name  at  Berlin,  Prussia. 

0.  W.   LoXGAN. 

Soldin',  town  of  Prussia,  province  of  Brandenburg,  has 
manufactures  of  leather,  tobacco,  earthenware,  and  tiles. 
P.  54SU. 

Sole  [Lat.  Solea],  the  name  given  to  fishes  of  the  order 
Heterosomata  in  different  English-speaking  countries. 
(1)  In  England  it  is  distinctive  of  the  Snlen  vulgaris,  to 
which  it  properly  alone  belongs.  This  species  is  a  typical 
representative  of  the  family  Soleida*.  in  which  the  scales 
are  ctenoid,  the  vertical  fins  not  confluent,  the  pectorals  of 
both  sides  developed,  and  the  color  dark  brown  on  its 
upper  and  white  on  its  lower  side,  with  the  pectoral  tin 
blackish  at  its  end;  it  generally  ranges  between  ten  and 
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The  Common  Sole  of  Europe. 

twenty  inches  in  length,  and  between  one  and  ten  pounds 
in  weight,  although  the  latter  dimensions  are  rarely  at- 
tained.  It  is  found  along  almost  the  entire  coast  of  Europe, 
and  is  one  of  the  most  esteemed  of  fishes  ;  the  flesh  is  white 
and  firm,  and  is  in  season  in  all  months  of  the  year  except  the 
spawning-time,  which  takes  place  toward  the  end  of  winter. 
It  is  chiefly  taken  on  the  English  coast  by  trawling.  A 
rccentatteinpt  has  been  made  (  1^7.3),  at  the  expense  of  Mr. 
Kidder  of  BosUm,  under  the  superintendence  of  Prof. 
Baird,  U.  S.  commissioner  of  fisheries,  to  introduce  it  into 
the  Massachusetts  waters.  (2)Thename  is  extended,  with 
a  qualifying  adjective,  to  related  spe-ies  on  the  British 
coast ;  c.  g.  the  Solea  (Peguea)  aurantfaca,  or  lemon  sole. 
(3)  Occasionally  it  is  used  for  the  Achfrus  lineatwa  of  the 
Eastern  U.  S.,  the  nearest  American  ally  of  the  European 
species,  but  this  i.s  more  popularly  known  as  the  hog-choker, 
coverclip,  or  calico:  it  is  a  worthless  fish.  (4)  In  Cali- 
fornia it  is  applied  to  several  species  of  true  Pleuronectidie 
— e.  ff.  Purophrii>t  rrtufn,  Lepidopactta  nmbi'OHa,  Pttettichthy* 
melanoatictiiSf  and  Ortfioptetta  sordid* .  These  have  few 
characters  in  common,  and  belong  even  to  different  sub- 
families, ParopKrytt  and  Lepidopeetta  being  Pleuronectinie, 
in  which  the  mouth  is  small;  Psrttlehthy*,  one  of  the  Ilip- 
poglossina?,  characterized  by  a  large  mouth  and  the  narrow 
lateral  insertion  of  the  vcntrals;  and  Orthr>pxf>tt<it  a  genus 
of  Rhombina?,  distinguished  by  the  large  mouth  and  the 
insertion  of  the  vcntrals  by  a  long  base  on  the  ridge  of  the 
abdomen.     They  are  not  much  esteemed.       Theo.  Gill. 

Solebiiry,  fcp.,  Bucks  co..  Pa.     P.  2701. 

Sol'ecism,  a  violation  of  the  laws  of  syntax  or  of  the 
laws  of  thought,  was  derived  from  Soli  (26Aoi),  a  city  in 
Cilicia,  founded  by  colonists  from  Attica,  but  subsequently 
notorious  for  the  bail  and  utterly  corrupted  manner  in 
which  its  inhabitants  spoke  the  Greek  language. 

Soledad,  tp.,  Los  Angeles  co.,  Cal.     P.  265. 

Sole'ida?  [from  Solea,  the  Latin  name  of  the  typical 
form],  a  family  of  fishes  of  the  order  Heterosomata,  distin- 
guished by  the  form  of  the  body,  which  has  been  likened 
to  the  sole  of  the  foot.  The  body  is  oblong  or  elongated, 
an>l  nearly  equally  developed  above  and  below  the  lateral 
line;  the  scales  are  small  (ctenoid  or  cycloid),  or  absent  ; 
the  lateral  line  mostly  straight  (sometimes  double  or  triple) ; 
the  head  small,  and  with  a  rounded  projecting  snout,  and 
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more  or  less  hooked  upper  jaw  ;  the  eyes  are  approximated, 
and  the  upper  is  further  forward  than  the  lower  ;  the  oper- 
cnla.  concealed  by  the  scales;  the  mouth  unsymmetrical, 
ami  rather  small  and  curved  ;  teeth  generally  confined  1" 
the  hlind  side  of  the  jaws,  and  villiform  (sometimes  want- 
in*);  branchial  apertures  restricted  above;  branchiostegal 
rays  typically  seven  ;  dorsal,  anal,  and  caudal  tins  typically 
separate,  sometimes  confluent;  the  dorsal  commences  on 
the  snout,  the  anal  under  the  pectoral  lin  ;  pectorals  small 
or  (in  some  genera)  absent;  ventrals  small  and  variously 
developed.  The  vertebrae  are  very  numerous,  but  un- 
equally  distributed,  in  the  typical  forms  the  abdominal 
or  rib-bearing  ones  being  only  eight  or  nine  in  number, 
and  the  caudal  about  forty.  The  family  is  well  distin 
guished  by  the  physiognomy  from  the  Plcuroncctiihe, 
especially  so  far  as  the  European  and  American  species 
are  concerned,  but  some  Australian  types  lessen  the  dis- 
tance between  them.  Species  arc  found  in  every  sea  except 
the  extreme  polar  ones,  but  arc  most  abundant  in  the 
tropics:  about  1110  have  been  distinguished.  The  most 
notable  is  the  sole  (Soleu  vulgnria)  of  Europe.  Two  species 
are  found  along  the  eastern  American  coast — Achirua  /inc- 
atua  and  Pluyneia  plagiuau — but  are  of  no  economical  im- 
portance. None  are  known  from  the  Pacific  coast,  tiio 
several  species  called  sole  at  San  Francisco  being  true 
Pleuronectidte.     (Sec  Sole.)  Theodore  Gill. 

Solemn  League  and  Covenant.  See  Covenant, 
National,  of  Scotland. 

Solemn  League  and  Covenant.  This  international 
politico-religious  agreement  figures  very  prominently  in 
the  history  of  Scotland  and  England  during  the  Puritan 
revolution.  It  was  drawn  up  in  llil.'i.  It  agrees  in  spirit 
with  the  "National  Covenant"  of  lfi.18,  hut  has  a  wider 
scope,  extending  over  the  three  kingdoms,  while  the 
National  Covenant  was  purely  Scotch.  It  aims  at  a  com- 
plete uniformity  in  religion  throughout  Scotland,  England, 
and  Ireland  (which  was  all  impossibility,  as  the  result 
proved),  and  grew  out  of  the  intense  religious  ardor  of  an 
age  in  which  Church  and  State,  ecclesiastical  and  political 
interests,  were  blended.  It  consists  of  six  articles — pledg- 
ing the  subscribers  to  preserve  the  established  Presbyterian 
religion  in  Scotland,  to  extend  it  to  England  and  Ireland, 
to  put  down  popery,  prelacy,  superstition,  heresy,  and  im- 
morality, to  uphold  the  rights  of  Parliament  and  a  consti- 
tutional monarchy,  and  to  defend  every  member  of  the 
confederation.  The  first  article  is  the  most  important,  and 
reads  thus:  "We  noblemen,  barons,  knights,  gentlemen, 
citizens,  burgesses,  ministers  of  the  gospel,  and  commons 
of  all  sorts,  in  the  kingdoms  of  England,  Scotland,  and 
Ireland,  .  .  .  with  our  hands  lifted  up  to  the  most  high 
(lod,  do  swear:  That  we  shall  sincerely,  really,  and  con- 
stantly, through  the  grace  of  God,  endeavor,  in  our  several 
places  and  callings,  the  preservation  of  the  Reformed  Re- 
ligion in  the  Church  of  Scotland,  in  doctrine,  worship, 
discipline,  and  government,  against  our  common  enemies; 
also  the  Reformation  of  Religion  in  the  kingdoms  of  Eng- 
land and  Ireland  in  doctrine,  worship,  discipline,  and 
government,  according  to  the  Word  of  God  and  the  ex- 
ample of  the  best  Reformed  churches;  and  we  shall  en- 
deavor to  bring  the  churches  of  God  in  the  three  kingdoms 
to  the  nearest  conjunction  and  uniformity  in  Religion. 
Confession  of  faith,  form  of  Church  government,  Direotory 
of  Worship  and  Catoehi.-ing,  that  we  and  our  posterity 
after  us  may,  as  brethren,  live  in  faith  and  love,  and  the 
Lord  may  delight  to  dwell  in  the  midst  of  us." 

The  immediate  occasion  of  the  Solemn  League  and  Cov- 
enant was  the  joint  application  of  the  Long  Parliament 
ami  the  Westminster  Assembly  of  Divines  to  the  Scotch 
Convention  of  Estates  ami  the  General  Assembly,  then  in 
session  at  Edinburgh,  for  effectual  aid  in  the  war  against 
the  usurpations  of  Charles  I.  The  English  desired  a  civil 
league,  the  Scotch  a  religious  covenant,  having  been  used 
to  the  system  of  covenanting  from  the  days  of  the  Refor 
mation.  Both  schemes  were  combined,  and  the  religious 
feature  made  prominent.  Alexander  Henderson,  the  mod- 
erator of  the  General  Assembly,  and  a  man  second  only 
to  Knox  in  the  esteem  of  the  Scotch  people,  drew  up  the 

document.     It  was  unanii isly  ratified   by  the  General 

Assembly  and  the  Convention  of  State-  Aug.  17.  1843. 
The  people  went  into  it  with  the  perfervidum  ingenium 
Seotonim,  and  signed  it.with  eagerness  all  over  the  country, 
from  city  to  city,  from  village  to  village,  from  parish  to 
parish.  The  members  of  both  houses  of  the  Long  Parlia 
ment  and  tho  divines  of  the  Westminster  Assemblj  adopted 

and  solemnly  signed  the  Covenant  in  St.  .Margaret's  church, 

under  the  shadow  of  Westminster  Abbey,  Sept.  25,  1843. 
The  adherents  of  Parliament  throughout  England  followed 
the  example,  notwithstanding  the  king's  prohibition.  The 
two  countries  entered  into  n  treaty  Nov.  29,  1843,  by  which 

the  Scotch  promised,  on  tho  basis  of  the  Covenant  thus 


ratified,  to  furnish  an  army  of  18,000  foot.  2000  horse,  and 
limn  dragoons,  for  the  common  war  against  royal  and  pre- 
latical  tyranny  :  England  to  refund  the  expenses  after  the 
conclusion  of  peace.  The  united  army  fought  and  con- 
quered under  the  banner  of  the  Covenant.  Bui  the  positive 
end  was  not  attained,  and  was  in  fact  unattainable.  No 
human  power  could  bring  England  and  Scotland  underone 
system  of  doctrine,  government .  and  worship.  Presbyterian 
uniformity  was  as  impracticable  and  undesirable  it  -  Episco- 
pal uniformity,  and  could  only  be  conceived  of  in  an  age 
which  had  no  idea  of  toleration  and  liberty  of  conscience. 
The  Covenant  was  weakened  in  England  by  the  dissensions 
between  Presbyterians  and  independents  and  the  establish- 
ment of  the  Commonwealth  under  Cio  in  well.  The  Scotch  -till 
adhered  to  the  monarchyand  favored  its  restoration.  With 
the  Restoration  the  Solemn  League  lost  it-  significance,  and 
was  burnt  by  a  hangman  (1882).  Charles  II.  had  In  i 
twice  signed  it  and  sworn  to  it  in  exile — at  Spey  June  28, 
1650,  and  at  his  coronation  at  Scone  Jan.  1.  Hi.'il — hot  ho 
broke  his  oath  as  soon  as  he  ascended  the  throne  in 
1862,  and  re-established  the  royal  supremacy  and  episco- 
pacy, not  only  in  England,  but  even  in  Scotland.  The 
Covenanters  or  Cameronians  continued  to  adhere  to  the 
Solemn  League,  and  fought  for  it  with  the  heroic  spirit  of 
martyrdom  through  all  those  troubled  limes, 

"  Whose  memory  rings  through  Scotland  to  this  hour." 

(See  the  relevant  chapters  in  the  general   histories  of 

Scotland  (Burton, etc.)  and  England;  the  s| ial  histories 

of  Puritanism  by  Neal,  Marsden,  etc.  ;  the  histories  of  the 
Church  of  Scotland  by  Cunningham,  Stephens,  Ilethering- 
ton,  etc. ;  also  Baillie's  Letter*  and  Journal*  |  ed.  hv  Laing  i  ; 
John  Stoughton,  The  Church  of  the  Civil  Ware,  i.'  293,  320  ; 
Masson,  Life  of  John  Milton,  iii.  (i-15.)     Philip  Schaff. 

So'lenhoOn  Beds,  a  famous  group  of  lithographic 
slates  of  tho  Middle  Oolite,  found  at  Solenhofen  in  the 
Pappcnheiui  district,  near  Eiehstadt  in  Bavaria.  They 
not  only  afford  the  best  lithographic  stone,  but  they  are 
singularly  rich  in  well-preserved  fossils,  including  many 
insects,  several  saurians,  seven  species  of  Pterodacti/lut,  &nd 
the  wonderful  bird  ArcHjEOPTERYX  i  which  see). 

Solenoeon'chre  [Gr.  <ruA>ji>,  "channel,"  and  Kuyxri, 
"  shell  "],  mollusks  belonging  to  the  class  Gasteropoda,  sub- 
class Prosopoecphala,  of  which  they  form  the  thirteenth 
order.     (Sec  Conchologt  and  Gasteropods.) 

Solenog'lyplia  [from  Gr.  <rioA>jc,  '-tube,"  and  yAwJa's, 
"notch  "J,  a  sub-order  of  ophidians,  including  venomous 
serpents.  The  superior  maxillary  bones  are  excessively 
abbreviated  anteriorly  and  posteriorly,  and  thereby  assume 
a  vertical  aspect,  and  are  thus  adapted  to  support  the 
venom-fangs;  they  are  each  united  to  the  anterior  frontal 
ot  its  upper  extremity  ami  to  the  eotopterygoid  at  the  lower 
extremity  of  its  posterior  face  by  ginglymoid  articulations  ; 
the  fangs  (except  in  Catiaue)  are  completely  tubular,  by 
reason  of  the  obliteration  of  all  external  trace  of  the  en- 
folded canal  and  the  complete  enclosure  of  (he  poison- 
channels.  Other  characters  arc  attributed  by  Cope,  but 
given  as  "not  universal" — e.  g.  the  tympanic  bone  ■.  c 
much  elongated,  and  thereby  entail  a  grout  breadth  of  tho 
head  behind,  and  the  contradistinction  between  it  and  tho 
neck,  so  conspicuous  in  the  familiar  specie  :  D  deep  pit; 
the  pupils  of  the  eyes  are  generally  erect  and  elliptical; 
the  occipital  region  is  scaly.  The  sub-order  includes  tho 
most  poisonous  and  dreaded  snake-,  at  lea-tot  Ann  ■., 
for   some  equally  dangerous  ill  Asia,  Australia,  and  Africa 

belong  to  the  sub-order  Proteroglypha.  By  Cope  four 
families  are  recognised — viz.  (1)  Crotaliihe.  including 
the  rattlesnakes  and  copperheads;  (2)  Viperide,  typi- 
fied by  the  vipers   of  Europe   and  Africa;  (3)  Causidse 

and  '  1)  Atrai'to-piihe.  small  groups  represented  by  African 

snakes.  Theodore  Gill. 

Solenos'toini    [from   Gr.  (rwAijc,  "tube,"  and  atomi, 

"mouth"],  a  sub-order  of  the  order  Lophobranch  ii,  .  .,,. 
tradi-tingiiishcd  from  the  S.vngnathi  by  the  development 
of  two  dorsal  fins,  the  anterior  of  which  has  simple  and 
the  posterior  articulated  rays,  as  well  as  by  the  existence 
of  ventral  tins.  Theodore  Gill. 

Solenostom'idnc  [from  SoUnostomua — <rwA>ji',  "tube." 
and  (tto>»,  "  mouth  " — the  generic  name],  a  family  of  fishes 
of  the  order  Lophohranchii.  The  body  is  compressed  an  1 
has  a  -hurt  tail  ;  the  armature  is  developed  as  large  star- 
like  ossifications  covered  with  n  thin  skin;  the  bead  is 
produced  into  an  elongated  tube  forward;  the  mouth  is 
small,  and  at  the  extremity  of  the  tube;  the  branchial 
apertures  arc  very  narrow  ;  branchiostegal  rays  tour  and 
very  line:  dor-al  fins  two,  on  elevated  bases,  the  anterior 
with  live  inarticulatcd  rays ;  the  posterior  with  many  artic- 
ulated ravs:  anal  lin  elongated,  also  on  an  elevated  base: 
caudal  fin  elongated:  pectoral  tins  well  developedj  ventral 
fins  arising  opposite  the  anterior  dorsal,  close  together,  and 
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each  with  seven  rays;  in  the  males  they  are  free,  but  in 
tho  females  they  coalesce  by  their  inner  sides  with  the  in- 
tegument i  of  the  breast,  ami  a  large  egg-pouch  is  thereby 
iral  colnmn  has  about  eighteen  abdom- 
inal and  fifteen  caudal  vertebra;  the  intestinal  canal  ia 
Dmaohio  dilatation,  but  no  pyloric  ap- 
The  family   is  represented  by  a  single  known 
i  of  three  specie-,  all  of  which  are  in- 
fthe   1   iatic  seas,  one  {S.  cyanopterum)  ranging 
Zanzibar  to  China,  while  the  others  (S.  paradoxum 
'inn)  aro  confined  to  Amboyna.     According 
t  *  Gtinther,  "  There  is  a  pecnliar  provision  for  the  retcn- 
-  in  the  sac,  and  probably  for  the  attach- 
ment of  the  embryo.     The  inner  walls  of  the  sac  arc  lined 
with   long   filaments,  arranged   in   series  along  the  ventral 
,  ami  more  numerous  and  longer  at  tho   base  of  tho 
rays  than  in  the  middle  of  their  length,  behind  whioh  they 
disappe  ir  entirely."     These  are  most  developed  when  eggs 
sacs,  and  some  arc  about  half  an  inch  long  and 
have  mamilliform  appendages.  Theodore  Gill. 

Soli'Sincs',  town  of  France,  department  of  Nord,  man- 
ofaoturea  calicoes,  handkerchiefs,  felt  hats,  and  earthen- 
ware.    I'.  6000. 

Soleurc'  [Ger.  Solothurn],  canton  of  North-western 
Switzerl  ml,  c  imprisea  an  area  of  255  sq.  m..  with  74,7 1M 
inhabitants,  of  whom  til-. 072  arc  Unman  Catholics  and 
12,448  Protestants;  they  alt  speak  German.  The  surface 
is  covered  by  offshoots  of  the  Jura  Mountains,  which  here 
are  very  rich  in  iron  and  marble.  The  soil  is  fertile,  ami 
producos  more  corn  and  wine  than  demanded  for  home 
consumption.  Hearing  of  cattle,  sheep,  and  swine  is  ex- 
tensively carried  on.  Manufactures  are  confined  to  iron 
goods,  glassware,  and  watches. 

Soleure  [Ger.  Solothtirri]t  an  old  town  of  Switzerland, 
capital  of  the  canton  of  Soleure,  at  the  foot  of  the  Jura 
Mountains,  on  both  sides  of  the  Aar.  It  has  a  fine  cathe- 
dral, several  interesting  museums  and  collections,  ami 
manufactures  of  linen,  tobacco,  and  watches.  P.  5916. 
Solfeggio.     See  Solmization. 

Solferi'no,  village  of  Northern  Italy,  province  of 
Brescia,  is  celebrated  for  the  battle  in  which  the  French 
and  Italians  utterly  defeated  the  Austrians  (June  24, 
1S59). 

Sol'ger  (Karl  Wiliielm  Ferdinand),  b.  at  Sehwedt, 
Prussian  province  of  Brandenburg,  Nov.  28,  I7,s0:  studied 
at  Halle  and  Jena;  was  appointed  professor  of  philosophy 
at  Berlin  in  1811.  D.  there  Oct.  20,  1819.  He  wrote  Br- 
ian. I  ier  Geaprache  iiber  daa  Schone  und  die  ICunst  (2  vols., 
1815),  and  Philoaophiache  Geaprache  (1817).  His  posthu- 
mous writings  and  letters  were  edited  by  Tieck  and  Rau- 
mer  ( 1  s2ii  i,  his  Vorletuut/,  n  alter  .Etiht  tile  by  Heyse  ( 1 829). 
In  1808  he  published  an  excellent  translation  of  Sophocles. 
His  treatises  on  beauty  anil  art  may  be  considered  as  rep- 
resentative of  the  ideas  of  the  romantic  school. 

Soli.     See  Cilicia. 

Solicitor  [Lat.  aollicitator],  an  officer  of  the  court  of 
chancery,  corresponding  to  the  attorney  of  the  common- 
law  courts,  whose  function  is  to  bring  and  defend  suits 
therein  on  behalf  of  litigant  parties.  Until  very  recently 
the  solicitors  and  the  attorneys  were  distinct  branches  of 
the  legal  profession  in  England.  The  statute  of  23  and  24 
Met.  ch.  127  (1860)  provided  for  the  admission  of  persons 
as  attorneys  and  solicitors  after  serving  a  specified  period 
of  clerkship  and  passing  an  examination,  but  no  one  could 
practi8e  in  the  courts  of  equity  until  he  had  been  enrolled 
a-  a  solicitor.  The  recent  consolidation  of  all  the  higher 
•  id'  England  into  one  "supreme  court  of  judicature" 
(1875)  lii  produced  a  corresponding  amalgamation  or 
identification  of  these  two  professional  classes — the  attor- 
neys and  the  solicitors — into  one.  In  the  very  few  States 
of  this  country  where  a  separate  court  of  chancery  exists — 
as  in  New  Jersey — the  office  of  solicitor  is  retained,  al- 
though each  member  of  the  bar  may,  and  usually  docs, 
e  in  attorney  of  the  law-courts',  a  solicitor  in  chan- 
cery, and  a  e  lunsellor  in  both.  In  the  great  majority  of 
the  State-  no  mob  division  i-  even  nominally  kept  up,  and 
the  lawyer  upon  hie  admission  acquires  at  once  the  func- 
tions .if  the  English  attorney,  solicitor,  and  barrister. 

John  Norton  Pomerov. 

Solids  [Lat  solidits],  in  geometry,  magnitudes  having 
three  dimensions,  length,  breadtb,  and  thickness,  in  contra- 
distinction  to  surfaces,  which  have  only  two,  length  and 
breadth,  line-,  which  have  only  one,  length,  and  points, 
which  have  none.  In  physics  that  state  of  matter  in  which 
the  attractive  force  of  the  molecules  is  greater  than  the  re- 
pulsive, in  contradistinction  to  that  in  which  the  two  forces 
arc  nearly  equal,  and  which  is  called  liquid,  and  that  in 
which  the  repulsive  is  greater  than  the  attractive,  and 
which  is  called  gaseous. 


Sol  idiis  [Lat.  for  "solid"],  the  later  Latin  name  for 
the  Roman  gold  coin  called  «m-eii«.  Originally  worth  about 
•  I  .air  currency,  its  weight  and  value  gradually  declined, 
while  aurum  seems  to  have  become  cuprum,  until  the  French 
sol  or  sou,  one  of  its  representatives,  was  worth  less  than 
one  cent.  The  soldi  formerly  struck  in  Italy  were  also  his- 
torical representatives  of  the  old  soliilus.    (See  Soldier.) 

So'lingeil,  town  of  Rhenish  Prussia,  was  famous  for 
its  manufactures  of  iron  and  steel  goods,  especially  sword- 
blades,  in  the  .Middle  Ages,  and  it  has  maintained  its  repu- 
tation. In  the  town  and  circle  8000  men  produce  1,000,000 
p airs  of  scissors.  2,000,000  dozen  knives,  and  500,000  sword- 
blades  annually,  which  arc  sent  to  almost  every  market  in 
the  world,     P.  14, OKI. 

Soli'nns  (CArus  Julius),  surnamed  Grammaticcs,  lived 

in  tho  latter  part  of  the  second  or  the  first  part  of  the  third 
century,  and  wrote  a  work,  still  extant,  under  tho  title  of 
Polyhiator,  in  which  he  gives  a  brief  sketch  of  the  world 
as  it  was  known  to  him.  accompanied  with  historical  no- 
tices and  remarks  on  the  origin,  habits,  religious  rites,  and 
social  condition  of  the  various  nations.  The  whole,  how- 
ever, is  derived  from  the  Natural  History  of  Pliny,  and 
has  no  independent  value.  In  the  Middle  Ages  the'  book 
was  modi  read.  Editions  by  Salmasius  (1689)  and  by  Glitz 
(1777).  and  an  English  translation  by  Golding  (15S7). 

So'lis,  de  (Antonio),  b.  at  Alcala  do  Henares,  Spain, 
July  18,  1010;  was  educated  for  the  law  at  the  University 
of  Salamanca;  produced  at  the  age  of  seventeen  his  suc- 
cessful comedy,  Amor  y  Obligation,  which  revealed  such 
poetical  talent  as  to  introduce  him  to  the  notice  of  Caldc- 
ron  and  to  determine  his  vocation  for  literature;  enjoyed 
the  patronage  of  the  count  of  Oropcsa.  viceroy  of  Navarre, 
who  made  him  his  secretary;  obtained  a  lucrative  post  in 
the  state  department  1(112;  was  appointed  secretary  by 
Philip  IV.  about  1655,  and  historiographer  of  the  Indies 
1665;  wrote  a  celebrated  Historia  tie  la  Conquista  tic  Mex- 
ico (1682),  more  valuable  as  a  Spanish  classic  than  as  an 
American  history;  took  holy  orders  1666,  and  thenceforth 
wrote  chiefly  on  sacred  subjects.  I>.  at  Madrid  Apr.  19, 
1686.  Among  his  comedies.  Triumfoa  tic  Amor  y  Fortuna, 
El  Alcazar  tic!  Secreto,  La  Gitanilla  tic  Madrid,  and  Un 
Bobo  htttf  Oiento  are  esteemed  masterpieces.  A  volume  of 
lyrics,  Varias  Poeaiaa,  appeared  in  16S2,  and  a  posthumous 
collection  of  fourteen  plays  in  1732,  and  a  volume  of  his 
letters  1 737.  There  are  many  editions  of  his  History,  wh  ich 
has  enjoyed  great  popularity  in  French  and  Italian  ver- 
sions, and  was  translated  into  English  by  Thomas  Town- 
send  I  London,  1721). 

Solis,  do  (Juan  Diaz),  b.  at  Lcbrija  about  1470  ;  be- 
came a  skilful  pilot;  accompanied  Vicente  Gomez  Pinzon 
upon  the  voyage  in  which  he  is  supposed  to  have  disco!  - 
ered  Yucatan  (1506),  and  again  in  the  exploration  of  the 
northern  coasts  of  Brazil  1507-08;  was  appointed  royal 
pilot  on  his  return  to  Spain  :  was  sent  with  Pinzon  on  a 
new  voyage  of  exploration  in  South  America,  in  which  they 
reached  lat.  40°  S. ;  was  deprived  of  his  post  and  thrown 
into  prison  1509,  in  consequence  of  a  quarrel  and  lawsuit 
with  Pinzon:  was  appointed  chief  pilot  on  the  death  of 
Vespueius.  and  in  1512  was  allowed  to  equip  at  private  ex- 
pense another  squadron,  with  which  he  discovered  the  Rio 
de  la  Plate,  and  returned  there  three  years  later,  when  he 
was  murdered  by  Indians  on  the  northern  bank  of  that 
river  (then  called  "  Rio  de  Solis  "),  near  Maldonado,  in  1516. 
Solitaire',  the  Pezophapa  eolitaria,  a  bird  formerly  in- 
habiting the  island  of  Rodriguez,  near  the  Mauritius.  When 
the  island  was  settled  by  the  French  Huguenots  in  1601  it 
was  found  abundantly.  It  was  something  larger  than  the 
turkey,  and  did  not  use  its  wings  for  flight.  It  was  a  slow 
runner,  and  defended  itself  with  its  wings  and  beak.  Its 
flesh  was  good.  A  rude  wood-cut.  a  description  by  Fran- 
cois lc  Gnat,  and  a  few  bones  arc  all  that  remain  of  this 
bird.  It  is  generally  supposed  to  have  been  of  the  dodo 
family,  but  may  have  been  of  the  ostrich  tribe. 

Solitaire,  a  kind  of  puzzle,  consisting  of  a  disk  with 
thirty-three  hollows,  all  but  one  of  which  contain  a  -ingle 
ball.  The  game  is;  to  jump  over  and  remove  each  of  these 
balls,  going  over  only  one  ball  and  two  spaces  at  a  move, 
and  never  moving  diagonally,  until  only  one  ball  remains. 
The  game  is  to  be  played  by  a  single  person,  whence  the 
name.  There  is  also  a  game  called  solitaire,  which  is 
played  by  a  single  person  with  ordinary  playing-cards. 

Soller',  town  of  Majorca,  on  the  north-western  coast 
of  the  island,  has  a  good  harbor  and  exports  large  quan- 
tities of  oranges  and-othcr  kinds  of  fruit.     P.  6990. 

Sol'ly  (Edward),  F.  R.  S..  b.  in  London.  England,  Oct. 
11.  1819;  educated  at  Ilerlin;  became  chemist  to  the  Royal 
Asiatic  Society  ls;;s,  lecturer  at  the  Royal  Institution  1841, 
and  professor  of  chemistry  in  the  Military  College  at  Ad- 
discombe  1S45  ;  gave  especial  attention  to  the  applications 
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of  chemistry  to  agriculture  and  technology;  is  author  of 
raanv  scientific  memoirs  and  of  Rural  Chemistry  (1843) 
Bad  Syllabus  of  Chemistry  (1849). 

Solly  (Samuel),  M.  D.,  b.  in  England  in  1S05;  became 
a  distinguished  London  surgeon  ;  was  lecturer  on  practical 
anatomy  at  St.  Thomas's  Hospital  1833-39,  assistant  sur- 
geon of  the  same  institution  1840,  and  surgeon  1850  ;  mem- 
ber of  the  council  of  the  Royal  College  of  Surgeons  1  856  ; 
professor  of  human  anatomy  and  surgery  1S62,  and  mem- 
ber of  the  court  of  examiners  and  senior  vice-president 
1867-70.  D.  in  London  Sept.  24,1871.  Author  of  Tkt 
Human  Brain,  it*  Configuration,  Structure,  Development)  etc. 
(1836),  and  Surgical  Experiences  (1SG5). 

Solmi/.a'tion,  Solfeggio,  or  Solfaing  [Fr.  eolmi- 
tation,  from  the  notes  eol,  mi],  in  music,  the  art  of  giving 
to  each  of  the  seven  notes  of  the  scale  its  proper  sound  or 
relative  pitch.  The  acquiring  of  a  true  intonation  id'  the 
scale,  first  by  regular  gradation  upward  and  downward, 
and  then  by  skips  from  one  degree  to  another,  is  an  object 
of  primary  importance  in  vocal  music.  To  facilitate  this, 
various  expedients  have  been  devised,  but  chiefly  the  asso- 
ciation of  the  several  sounds  with  articulate  utterances, 
such  as  the  numeral  words,  one,  two,  three,  etc.  Many  cen- 
turies ago  certain  syllables,  vend  of  any  special  meaning, 
but  containing  the  several  vowel  sounds,  were  selected  for 
this  purpose,  and  have  since  come  into  general  use.  Their 
origin  is  referred  to  (Undo,  a  monk  of  the  tenth  century, 
who  derived  them  from  the  initial  syllables  of  words  in  a 
popular  hymn.  (See  Gamut.)  These  syllables,  originally 
six  in  number,  were  vt,  re,  wi,  fa,  eol,  fa,  to  which  the  syl- 
lable «/  has  since  been  added  for  the  seventh  of  the  scale. 
In  the  course  of  time  objection  was  made  to  the  syllable 
ut,  on  the  ground  of  its  want  of  euphony;  and  in  conse- 
quence it  was  rejected  by  the  Italians,  who  substituted  for 
it  the  syllable  do.  With  these  modifications  the  system  of 
(J  ii i do  is  received  in  the  schools  both  of  Italy  and  England, 
whence  it  has  come  into  use  in  the  U.  S.  and  other  parts 
of  America.  William  Staunton. 

Solmo'na  [Sulmo],  town  of  Italy,  province  of  Aquila 
degl'  Abruzzi,  in  the  plain  S.  W.  of  Chieti.  It  is  not  an  ill- 
built  town,  and  among  other  respectable  edifices  the  cathe- 
dral and  the  church  of  the  Annunziata  are  especially  note- 
worthy. Sulmo  was  one  of  the  towns  which  experienced 
the  terrible  vengeance  of  Sulla  for  having  taken  part  with 
Marios  ;  it  was  also  several  times  almost  utterly  destroyed 
by  the  barbarians,  but  again  rose  to  prosperity  under  the 
Normans.  The  bishop  of  Solmona  is  immediately  subject 
to  the  Holy  See.     P.  15,0 ID. 

Solo'fra,  town  of  Italy,  province  of  Avellino,  pleas- 
antly  situated  in  a  valley  in  the  midst  of  the  Apennines, 
about  12  miles  X.  E.  of  the  town  of  Avellino.  Solofra 
is  remarkable  for  the  skill  of  its  goldsmiths,  and  especially 
for  the  delicacy  of  the  gold-leaf  produced  by  them.  The 
leather  manufactured  here  is  also  of  a  superior  quality. 
Many  other  articles  are  made  by  the  inhabitants,  who  are 
exceptionally  intelligent  and  industrious.  The  ruins  of 
the  ancient  Sabatiitm,  the  refugees  from  which  are  said  to 
have  founded  Solofra,  are  traceable  in  the  neighboring  flats 
of  tin-  Ogliara.     P.  5771. 

Solomon,  tp.,  Cloud  co.,  Kan.     P.  513. 

Solomon,  tp..  Saline  eo.,  Kan.     P.  581. 

Solomon  [ShSWmti,  Sal6mdn,  Salomo,  Suleiman],  prob- 
ably the  last  son  of  David  and  second  child  of  IJathsheba, 
b.  1033,  called  by  the  father  Solomon,  ''the  peaceful  one," 
in  token  of  the  peace  of  the  kingdom  or  his  own  peace  of 
mind:  called  by  Nathan,  in  token  of  David's  forgiveness, 
Jedcdiah,  "the  darling  of  the  Lord"  (in  which  to  Hie 
father's  name  the  name  of  Jehovah  is  added).  His  birth, 
name,  and  character  had  been  foretold  to  David.  His 
mother,  once  a  willing  adulteress,  was  crafty  and  ambit  ions. 
The  child  was  trained  by  Nathan  (Jchicl)  the  prophet  - 
priest  in  all  Hebrew  learning;  he  afterward  Studied  the 
learning  of  other  nations.  David  bad  solemnly  sworn  to 
Bathsheba  that  Solomon  should  succeed  him,  and  he  open  I  v 
proclaimed  him  king  when  Adoni.ja.-h  tried  to  seize  the 
throne,  lie  was  soon  alter  formally  "  established  "  (  101  o|. 
Ho  reigned  thirty-nine  years  and  six  months.  lie  at  first 
pardoned  Adonijah,  but  soon  after  slew  him  and  doab, 
banished  Abiathar,  and  severely  rebuked  bis  own  mother, 
who  were  all  implicated  in  new  intrigues,  and  slew  Shitnei. 
the  last  bitter  leader  of  Saul's  house.      lie  began  bis   reign 

humbly  and  wisely,  asking  God  for  wisdom,  whioh  was 
granted.  In  his  fourth  year  he  began  his  great  work,  the 
"house   of  the    Lord."       David    had    planned    it    after    (he 

tabernacle,  and  had  gathered  enormous  treasures  tor  it.   In 

building,  Solomon  was  helped  by  Hiram,  king  of  Tyre, 
with  timber  and  stone  from   Lebanon,  and  skilled  artisans. 

It  was  completed  in  seven  years,  and  its  dedication  was 
tho  crowning  day   of  Jewish    history,  and   in   the  service 


Solomon  appears  as  the  supreme  head  of  the  nation.  He 
built  his  own  palace  from  his  seventh  to  his  twentieth 
year.  In  it  were  the  wonderful  ami  beautiful  "  house  of  the 
forest  of  Lebanon/'  the  tower  of  David,  around  which 
hung  many  golden  shields,  the  porch,  and  the  celebrated 
ivory  "throne  of  the  house  of  David."  Ho  peacefully 
consolidate.!  the  empire  which  his  father  had  conquered, 
and  recaptured,  fortified,  or  built  cities  01  stations  for  com- 
merce or  protection  at  strategic  points — the  towers  of  Leba- 
non, llamath,  Megiddo,  Gaza,  Beth  boron,  Baalath,  and 
probably  Tadmor  and  Baal  bee,  lie  built  reservoirs,  aque- 
ducts,  many  wonderful  buildings,  and  laid  out  "paradises'1 
and  gardens.  He  started  the  hitherto  pastoral  or  agricul- 
tural Hebrews  on  the  new  road  of  commerce,  sending  ships 
to  "Ophir,"  India,  and  Arabia  in  the  East  from  the  new- 
built  port  of  Ezion-geber  on  the  eastern  arm  of  the  Red 
Sea,  and  from  Jaffa  and  Tyre  westward  to  •■  Tarshish," 
Spain,  ami  England  (?).  He  reorganized  and  enlarged  tho 
Civil  service  of  David.  Many  kings  were  his  tributaries; 
untold  wealth  and  the  wonders  and  curiosities  of  many 
countries  flowed  into  or  through  the  land,  so  that  "silver 
was  nothing  accounted  of  in  bis  day."  Everywhere  there 
were  signs  of  great  delight  and  prosperity.  -Many  foreign- 
era  were  attracted  by  his  splendor  and  wisdom,  notably 
Balkis  (?),  the  queen  of  Sheba,  with  her  marvellous  retinue. 
His  harem  grew  to  number  I<M)I)  inmate-,  and  thus  to  ac- 
cord with  Oriental  ideas  of  his  royal  magnificence.  Con- 
trary to  the  law  of  Moses,  he  not  only  multiplied  wives, 
but  by  his  marriages  formed  alliances  with  many  heathen 
nations.  Ho  married  a  daughter  of  Pharaoh  (Vaphres, 
Psuscnnes  ?).  In  his  old  age  his  "strange"  wives  led  him 
to  commit  or  permit  gross  and  vicious  idolatry.  He  al- 
lowed the  worship  in  sight  of  the  Lord's  house,  led  thereto 
by  his  "  liberal "'  views  and  motives  of  state  policy.  Before 
his  death,  Edom  and  Syria  revolted,  tribal  jealousies  arose 
in  Israel,  and  Jeroboam,  formerly  a  superintendent  of 
building,  began  to  plot  the  division  of  the  nation,  in 
which  he  was  aided  by  the  alienation  of  the  people  coining 
through  the  intolerable  oppression  and  taxation  that  were 
necessary  to  meet  the  enormous  expenses  of  the  court.  Ho 
left  one  son,  Rehoboam,  who  succeeded  him,  and  from  whom 
ten  tribes  revolted.  Solomon  appears  as  a  person  of  fasci- 
nating beauty  and  grace,  impetuous,  generous,  sympa- 
thetic, and  at  first  humble;  of  fine  humor,  noble  intellect, 
endowed  with  the  prudence  of  his  father's  family  and  the 
almost  supernatural  sagacity  of  his  mother's  grandfather, 
Ahithophel ;  a  man  of  broad  views,  a  far-sighted  states- 
man, most  learned  in  the  science  of  the  day  (from  his 
writings  the  rabbins  say  Aristotle  drew  all  bis  philoso- 
phy (?),  and  in  the  East  he  has  always  been  regarded  as 
the  master  of  all  magic).  He  was  an  organizer  of  splendid 
executive  powers,  a  great  builder  and  artist,  poet,  phi- 
losopher; and  had  from  the  Lord  preeminently  "an  un- 
derstanding heart  to  judge."  In  religion  he  was  first  de- 
vout, then  aesthetic,  then  formal,  then  indifferent,  then 
idolatrous.  He  was  in  later  life  guilty  of  great  oppression 
and  a  growing  disregard  of  human  rights.  He  followed 
the  evil  example  of  David  in  the  matter  of  polygamy, 
thereby  destroying  family  sanctity  and  leading  the  people 
to  impurity  ;  above  all,  he  forsook  Jehovah  and  followed 
Strange  god?.  The  question  of  his  repentance  has  been 
greatly  discussed.  Against  it  is  urged  the  silence  of  tho 
Bible  and  the  mere  philosophical  results  to  which  he  comea 
in  Eeelesbi-des.  This  view  has  been  held  by  Tertullian, 
Cyprian,  Gregory  the  Great,  Augustine,  ami  the  Latin 
Fathers  generally.  For  it  is  urged,  Xeh.  xiii.  I'd:  God's 
covenant  in  '2  Sain.  vii.  It :  Ps.  lxxxix.  30  |  :  the  final  teach- 
ings of  Ecclesiastos,  and  the  typical  relation  be  bears  to 
the  Mes-iah.  This  view  is  favored  bj  Iienu-us.  Hilary, 
Cyril,  Ambrose,  Jerome,  and  the  Greek  church  gener- 
ally. Solomon  appears  as  a  voluminous  author;  his  ex- 
tant writings  are  Proverbs,  Ecclcsiastes,  and  the  Song  of 
Songs,  Isaac  RlLEY. 

Solomon  Hen  Gabirol,  a  Jewish  philosopher  and 

poet,  b.  in  Malaga.  Spain,  about  lOLNI;  lived  for  a  time  at 
Saragossa  ;  wrote  a  Hebrew  hymn,  Kethcr  Malknth  ("Crown 
of  Roj  alt  \  "  i,  vt  Inch  has  been  incorporated  into  the  Hebrew 
liturgy.  His  philosophical  works  were  written  in  Arabic, 
one  of  them,  the  Sourer  <>f  Life,  being  cited  by  several 
Christian  writers  of  the  Middle  Ages,  the  name  of  the  au- 
thor appearing  as  Avicebron,  Avencebrol,  and  other  cor- 
ruptions of  the  Itch.  ••  lien  Gabirol  "  or  the  corresponding 
Arab.  "Aben  Gebiol."  D.  at  Valencia  (or,  according  to 
some,  at  Ocana)  about  1075. 

Solomon   Hen  Isaac,  Burnamed  Yarki  or  Iarchi, 
and  generally  known  under  the  name  of  Rashi,  an  abbrc 

viation  of  RABBI  SffELOMOH  Yit/'ii  \ki,  b.  at  Troves.  1 

about  unit;  became  rabbi  at  the  synagogue,  and  d.  there 
July  13,  1105.  He  wrote  commentaries  on  the  Talmud  and 
the  Bible  which  rank   very  high  in  Jewish  theology.     His 
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com  men  tar  iea  on  the  Bible  have  been  translated  into  Latin 
by  Breitbaupl  (3  vols.,  Goth  a,  1710-14),  and  parts  of  them 
into  German— Genesis  bj   Hayman  (Bonn,  1833)  and  the 
as  i  Prague,  I  333-38). 

Solomon  City,  p.-v.,  Dickinson  eo.,  Kan.,  on  the 
Kan s  :.  R.  and  Solomon  River,  100  miles  W.  of 

Topeka,  has  '■'•  churches. good  schools,  1  newspaper,  several 

'.mills  nm  by  water-power,  and  2  hotels. 
gypsum  manufacturing  is  oarrie  I  on. 

Wilson  A  Admire,  Ens. 

Solomon   Islands,  a  group  of   islands    in   the   Pa- 

reen   New  Britain  and   Queen  Charlotte's 

md  b  tween  lat  :>°  and   12°  B.     Although  they 

were  discovered  in  1 J67  by  Mcmlana,  they  are  as  yet  very 

little  known.     The  inhabitants  arc   negrillos,   and   very 

savage.     They  are  cannibals. 

Solomon  Rapids,  tp.,  Mitchell  co.,  Kan.     P.  65. 

Solomon's  Seal,  a  popular  name  for  the  liliaceous 
■  of  the  genera  Polygonatnm,  Smilacina,  and  M<tj<t>i- 
fkcinttm.  They  are  found  in  both  continents,  and  there 
are  quite  a  number  of  species,  some  common  to  Europe 
and  north  America.  The  roots  are  popularly  esteemed  as 
a  vulnerary,  and  have  some  use  in  dome-tic  medicine.  The 
name  properly  belongs  only  to  the  spe  ties  of  Polyyonatmn  ; 
the  "  seal  "  is  the  circular  depressed  sear  left  on  the  root- 
',  by  the  death  and  separation  annually  of  the  flower- 
in.'  stem. 

Solomon,  Son?  of.     See  Canticle. 

Solomon's  Temple.  See  Jerusalem,  by  Rev.  How- 
ard Crosby,  S.  T.  D..  LL.D. 

Solomon,  Wisdom  of.     See  Wisdom,  Book  of. 

So'lon,  p.-v.,  Big  Grove  tp.,  Johnson  co.,  la-,  on  Bur- 
lington Cedar  Rapids  and  Minnesota  R.R. 

Solon,  p.-v.  and  tp.,  Somerset  co.,  Me.     P.  1176. 

Solon,  tp.,  Kent  eo.,  Mich.     P.  911. 

Solon,  p.-v.  and  tp.,  Cortland  co.,  N.  Y.     P.  S72. 

Solon,  p.-v.  and  tp.,  Cuyahoga  co.,  0.     P.  899. 

So'lon,  the  son  of  Exekestides,  filled  the  office  of  first 
archon  in  Athens  (01.  4f>,  3  :  b.  c.  594  I,  and  in  that  capacity 
establishe  1  there  the  constitution  framed  by  him.  This  is 
the  best-attested  circumstance  in  the  life  of  Solon,  for  which 
Plutarch  is  the  principal  authority.  Plutarch's  sources  of 
information  were  the  Alexandrian  grammarians,  especially 
Didymos  Chalkcnteros,  the  most  copious  of  all  compilers, 
and  among  the  older  biographers  llermippos:  most  im- 
portant of  all  are  the  fragments  of  Solonic  poems  which 
Plutarch  has  taken  up  literally  into  his  narrative.  The 
section  of  Aristotle's  Pufitica  (ii.  12)  which  treats  of  the 
legislation  of  Solon  is  a  compilation  of  later  date.  Solon 
is  the  noblest  representative  of  the  many-sidedness  which 
distinguished  the  Athenian  more  than  all  other  Hellenes. 
An  Kupatrid  by  birth,  he  engaged  also  in  trade  and  com- 
merce by  sea — a  combination  of  activities  usual  in  the 
Grcidan  coast-cities,  especially  Korinth  and  Athens.  By 
this  means  it  was  possible  for  him,  after  finishing  all  exer- 
cises,  as  well  in  music  and  poetry  as  in  gymnastics,  to  be- 
come acquainted  with  the  entire  coast-world  of  the  Archi- 
pelago.  It  was  a  time  of  fermentation  in  society;  Psara- 
metichos  had  opened  the  Nile-region  to  the  Greeks  (b.  c. 
666) :  the  first  money  had  been  coined  in  yEgina;  naviga- 
tion took  all  at  once  a  gigantic  stride  forward  ;  young  ad- 
venturers gained  in  a  few  years  great  riches,  and  those 
parts  of  the  communities  engaged  in  trade  took  form  as  a 
new  middle  class,  an  t  stood  defiantly  opposed  to  the  an- 
cient families;  property  in  land  was  outstripped  by  mova- 
ble capital ;  around  Athens  on  all  sides — in  Argos,  Korinth, 
Sikyon,  Megara — the  old  system  of  things  had  been  broken, 
the  ruling  families  had  been  overthrown,  and  through  the 
downfall  of  the  constitutions  single  tyrants  had  come  to 
power,  who  shone  by  their  riches,  employed  mercenary 
troops,  and  pursued  a  narrow  policy  of  self-aggrandize- 
ment. In  this  revolutionary  time,  spite  of  all  splendor, 
the  best  possessions  of  the  nation  were  endangered — namely, 
the  free  citizen  class  and  the  sovereign  authority  of  the 
law.  For  this  reason  Solon  deemed  it  the  work  of  his  life 
to  give  his  native  city  the  benefit  of  all  progress  in  culture 
which  the  times  oh'ered.  without  causing  her  to  break  with 
the  past  and  be  exposed  to  the  deplorable  evils  connected 
with  a  revolution.  A  written  criminal  code,  such  as  Drakon 
had  issued  (b.  c.  621),  was  not  able  to  supply  the  want ;  a 
thorough,  peaceful  reform  of  the  state  was  needed,  which 
should  reconcile  the  differences  which  tore  the  communities 
asunder.  This  was  the  thought  of  Solon  :  like  all  best  re- 
formers, he  was,  to  use  Aristotle's  expression,  one  of  the 
"  mid' lie  citizens"  (^e'eoc  TroXirai),  who.  standing  outside  of 
and  above  parties,  are  alone  in  a  position  to  secure  the 
proper  adjustment  of  their  differences.  For  a  moral  and 
political  renovation  of  the  state  was  needed  more  than  all 


else  a  vigorous  self- consciousness.  But  the  Athenians  were 
feeling  depressed  ;  Megara  held  possession  of  Sal  amis,  and 
was  conse  [uently  mistress  of  the  sea;  the  Athenians  were 
like  captives  in  their  own  land,  and  in  deep  despondency 

had  renounced  their  own  coast-islands.  Inflamed  by  So- 
lon",- inspiring  poetry,  they  conquered  Salamis  [circa  604). 
This  was  a  turning-point  for  the  history  of  Greece.  From 
that  day  Megara  sank,  and  Athens  rose  resistlcssly  to  power. 
The  second  step  was  the  summoning  of  Epimenides  from 
Krcte.  whose  extraordinary  personality  served  to  expiate 
the  previous  civil  dissensions  and  regulate  anew  the  religion 
of  the  city.  The  reform  in  the  worship  of  Apollo  is  prob- 
ably connected  with  this  event,  for  in  earlier  time  Apollo 
was  merely  the  god  of  the  Ionian  nobility — a  patrician  god. 
It  was  therefore  a  real  advance  toward  unity  that  all  citi- 
zens now  sacrificed  to  Apollo,  and  that  the  religious  dis- 
tinction between  Ionians  and  non-Ionians  in  Attica  was 
set  a^ide.  By  this  means  also  Athens  was  connected  anew 
with  Delphi ;  and  after  freedom  had  heen  established  within 
her  own  borders,  she  engaged,  under  the  leadership  of  Solon 
and  in  alliance  with  Sikyon.  in  the  "holy  war"  {circa  600) 
to  defend  the  rights  of  the  Delphic  god. 

Solon  was  the  first  man  in  Athens:  he  was  at  liberty  to 
secure  for  himself  absolute  power  for  life,  but  it  was  his 
firm  resolve  to  accomplish  his  purpose  without  any  violation 
of  law.  As  recognized  mediator  between  all  parties,  and 
solely  by  the  force  of  his  genius,  his  impressive  words,  and 
his  pure  personality,  he  carried  out  the  most  important  re- 
forms, applying  them  to  the  evils  of  society  at  the  very 
root.  The  radical  evil  was  that  the  small  land-owners  were 
hopelessly  in  debt.  Owing  to  a  hard  debtor-law,  they  for- 
feited even  their  freedom  ;  a  wretched  proletariat  was  thus 
formed,  and  the  land  fell  more  and  more  into  the  hands  of 
the  great  capitalists.  Solon  caused  Athens  to  alter  its 
standard  of  coinage  (probably  after  the  example  of  Korinth) 
by  adopting  also  for  silver  the  Eubo?an  gold-standard.  The 
result  was  a  lighter  drachma,  in  which  debts  cnnld  be 
legally  paid,  so  that  the  poor  obtained  a  relief  of  27  per 
cent.  Other  measures  of  alleviation  were  also  introduced: 
the  debtor-laws  were  made  milder,  and  fixed  limits  set  to 
the  aeo^iisition  of  large  estates  ;  and  the  surprisingly  great 
success  of  this  legislation  (Seisaehtheia)  in  lightening  the 
burdens  of  the  people  is  most  plainly  attested  by  the  glori- 
ous poem  of  Solon,  in  which  he  calls  Mother  Earth  to  wit- 
ness that  she  has  been  happily  freed  from  the  burden  of 
many  pawn-pillars  (which  were  set  up  in  the  ground  as 
tokens  of  alienated  lands).  Then  followed  the  great  po- 
litical reform — the  conversion  of  the  state,  ruled  by  fami- 
lies, into  a  timocraey.  Here  also  it  is  probable  that  the 
way  had  been  led  by  Korinth.  the  eity  from  which  the  Ro- 
mans borrowed  their  regulation  by  which  the  citizens  were 
divided  into  property-classes.  But  the  measure  adopted 
was  not  movable  capital,  but  the  net  proceeds  of  property 
in  land,  by  far  the  greater  share  of  which  was  in  the  hands 
of  the  noble  families.  It  seemed  to  them,  therefore,  only 
a  new  guaranty  of  their  privileges  that  none  could  hold 
office  as  archons  except  the  members  of  the  first  class,  the 
Pentakosiomedimni  (with  a  minimum  of  500  bushels  of 
barley  net  income,  corresponding  to  a  taxable  capital  of 
6000  drachmae  or  one  talent),  while  the  citizens  of  the 
second  class,  the  knights,  with  300,  and  those  of  the  third 
(Zeugita?),  with  loO  medimni  as  minimum  of  each  year's 
income,  had  access  to  the  council  and  to  the  remaining  offi- 
ces. The  mass  of  the  people,  the  Thctcs,  who  did  not  be- 
long to  the  three  classes,  could  not  become  members  of  the 
council  nor  fill  any  office,  but  took  part  in  the  public  as- 
semblies. No  one,  therefore,  was  excluded  from  public  life, 
and  even  the  meanest  helped  frame  the  laws  which  he  had 
to  obey.  The  prerogatives  of  the  first  class  were  also  no 
longer  dependent  upon  birth,  but  could  be  forfeited  by  a 
careless  domestic  economy,  and  won  by  others  through  in- 
dustry. The  love  for  agriculture  was  encouraged,  the  worth 
of  landed  property  was  increased,  and  even  commoners 
could  take  full  share  in  the  management  of  public  affairs 
if  they  reached  that  degree  of  prosperity  which  seemed 
necessary  for  the  attainment  of  culture  and  independent 
leisure.  The  rating  of  the  citizens  was  not  done  with  a 
view  to  a  regular  assessment,  but  merely  served  as  a  stand- 
ard for  determining  what  each  could  do  for  his  native  city 
in  case  of  need.  The  council  of  400.  representing  the  three 
classes,  and  which,  changing  every  year,  administered  the 
current  business  of  government,  was  a  political  school  for 
the  citizens,  and  made  a  rupture  between  government  and 
people  impossible.  It  was  the  organ  of  contemporary 
progress,  while  the  Areopagus,  to  which  the  experienced 
men  of  affairs  were  advanced,  kept  a  conservative  check 
on  progress.  The  latter  body  could  at  discretion  exercise 
a  plenary  power  in  controlling  the  commonwealth  and  in 
interposing  to  prevent  any  dangerous  departure  from  cus- 
tom. In  law,  the  important  reform  was  carried  through 
that  the  archons  could  no  longer  render  final  decision  in 
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suits,  but  that  appeal  to  the  commonwealth  could  be  made 
in  every  case.  The  statute-  by  which  the  sacred,  public, 
and  private  law  was  administered  wore  inscribed  on  three- 
and  tour-sided  wooden  frames,  and  brought  to  the  notice 
of  all.  On  private  life  also  the  laws  took  a  (inn  hold  ;  they 
emancipated  the  citizen  from  the  family;  they  gave  to  the 
head  of  every  household  the  free  disposal  of  his  acquired 
property  ;  they  allowed  the  claims  of  aged  parents  on  their 
children  for  maintenance  only  on  the  condition  that  they 
had  given  them  a  careful  education ;  they  cheeked  the  lux- 
urious adornment  of  tombs  and  extravagant  display  in  the 
dirges  for  the  dead. 

In  all  his  reforms  Solon's  purpose  was  to  purify  the  pub- 
lic morals,  banish  all  barbarous  influences,  and  bring  to 
perfection  whatever  was  peculiarly  Hellenic.  He  united 
religion,  state,  and  house  in  a  harmonious  whole;  every 
citi/eu  was  made  responsible  for  the  commonwealth,  and 
on  the  other  hand  the  prosperity  of  the  state  was  based 
upon  the  stability  of  the  family.  The  legislation  of  Solon 
is  the  greatest  work  of  art  which  political  wisdom  has  pro- 
duced, the  clarified  expression  of  the  Athenian  conscious- 
ness— a  work  based  upon  the  needs  of  the  times,  inasmuch 
as  Solon  gave  a  place  in  his  laws  to  whatever  of  good  had 
struggled  to  the  light  in  the  time  of  the  tyrants,  while  he 
avoided  violence  and  lawlessness  like  theirs.  It  is  true  that 
Solon's  external  success  was  slight,  and  he  himself  was  to 
live  to  see  a  tyranny  in  Athens,  but  his  laws  remained  in 
force;  they  protected  the  city  like  a  palladium,  and  up  to 
the  latest  times  the  Athenians  found  their  better  self  in 
Solon's  laws. 

After  the  decisive  year  of  office,  during  which  he  ruled 
Athens  with  dictatorial  power,  Solon  is  said  to  have  trav- 
elled ten  years  in  foreign  countries — a  tradition  not  un- 
worthy of  belief,  even  though  the  stories  of  his  meeting 
with  Kroisos,  Amasis,  etc.,  are  apocryphal.  People  are  fond 
of  exemplifying  in  single  persons  the  distinction  between 
Hellenes  and  barbarians,  which  reached  its  full  expression 
in  Solon.  Solon  lived  retired  in  Athens  until  his  death 
[circa  55,  2  ;  559),  surrounded  by  a  narrow  circle,  of  whom 
Mncsiphilos,  the  teacher  of  Themistoklcs,  was  one.  Solon 
is  the  most  attractive  and  venerable  figure  which  the  his- 
tory of  the  Hellenes  can  show.  He  was  a  poet  of  the  first 
order,  a  sage,  a  statesman  who  knew  how  to  realize  practi- 
cally the  most  ideal  aims — a  character  unstained  and  virtue- 
proof.  Ernst  Curtics. 

Solor%  an  island  of  the  Malavan  Archipelago,  off  the 
eastern  extremity  of  Flores,  in  lat".  8°  47'  S.,  Ion.'  123°  S'  E. 
Area,  105  sq.  m.  P.  15,000,  who  are  mostly  engaged  in 
fishing  and  trading.  Sulphur  and  edible  birds'  nests  are 
the  principal  articles  of  exportation.  The  inhabitants  are 
Malays,  partly  Mohammedans,  partly  Christians. 

Solothurii.     Sec  SOLEURE. 

Sol'stice  [Lat.  sol,  "  sun,"  and  xisferc,  to  "  stand  "  or 
"cause  to  stand,"  in  the  sense  of  stopping  or  arresting  mo- 
tion]. The  inclination  of  the  earth's  equator  to  the  ecliptic 
or  plane  of  its  annual  motion  about  the  sun  is  the  cause 
that  the  latter  is  during  one-half  the  year  on  the  northern 
polar  side  of  the  equator,  the  other  half  on  the  southern, 
causing  the  vicissitudes  of  summer  and  winter  to  the  re- 
spective hemispheres.  The  distance  from  the  sun  N.  or  S. 
of  the  equator  (or  Dccunatiov,  which  sec)  is  thus  con- 
stantly varying.  The  two  points  at  which  this  apparent 
northern  or  southern  motion  ceases  for  at  which  its  pro- 
gressive increase  of  declination  appears  to  bo  arrested)  aro 
the  summer  and  winter  solstices.  At  these  periods  the  day 
is  the  longest  or  shortest,  according  as  the  earth  is  in  the 
summer  (June  21)  orwinter  (Dec.  21)  solstice.  (See  Kgii- 
nox.)  J.  G.  Barnard. 

Soluble  Glass.     See  Water-Glass. 

Solution,  Solvents,  and  Solubility  [Lat.  eotvo, 
sup.  solutum,  to  "  loose "  or  "release,"  to  "set  free,"  to 
"melt,"  to  "enfeeble"].  Solution  may  lie  defined  as  the 
transformation  of  matter  from  cither  the  solid  or  the  gwteowi 
State  t  •  tin-  liquid  state  through  the  mediation  of  a  liquid  j 
which  is  called  the  nolvent.  Solution  may  therefore  be  stated 
as  combination  of  a  liquid  with  either  a  solid  or  a  gas  to  form 
a  homatjeiieom  liquid.     (Sec  LlQI  n>s,  by  llivuv  Wi  htz.) 

An  important  question  in  chemistry  has  always  been  to 
define  solutions  in  a  ohemioal  sense.  The  universally  ad 
mitted  conception  of  ohemioal  combination  involves  defi 
nife  proportions  of  the  constituents,  any  excess  of  one  or 
tho  other  remaining  as  a  mere  mechanical  admixture.  In 
solution  we  have,  howeverf  combination  to  a  homogeneous 
whole  in  proportions  which  within  certain  limits  appear 
indefinite,  ami  subject  to  no  law  as  yel  rooognized  in  our 
books.  While,  also,  in  tin-  formation  of  recognized  chemi- 
cal compounds  there  are  audden  on  I  enormous  leaps  or 
fluctuations  of  equilibrium  between  different  kinds  of  matter 
brought  into  juxtaposition,  following  upon  changes  of  tem- 
perature and  other  conditions  which  involve  always  definite 
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quantities  or  weights  of  matter,  in  the  case  of  solutions, 
on  the  contrary,  we  apparently  have  a  justification  of  the 
dogma  of  Linnaeus,  that  Natura  non  /«■>'  saltum,  there 
being  here  a.  gradual  passage  from  one  condition  of  equi- 
librium to  another.  There  are  few  more  difficult  subjects 
than  tli is  in  all  science  up  to  this  time;  and  to  account  for 
the  phenomena  of  true  solutions — cases  in  which  twoliquids, 
or  a  solid  and  a  liquid,  are  found  to  unite  to  a  homogeneous 
liquid  compound  without  condensation  >>>•  expansion  of  vol- 
ume, and  without  rise  or  fall  of  temperature  ;  eases  which 
arc  undoubtedly  common — we  can  only  resort  to  the  sup- 
position that  these  are  what  may  be  called  uniform  mo- 
lecular mixtures,  or  a  mechanical  mingling  of  the  chemical 
molecules  of  the  two  bodies,  without  acting  chemically  on 
each  other  to  form  new  kinds  of  molecules — a  state  of 
things  hard  to  understand  when  tho  two  bodies  have  differ- 
ing densities. 

The  writer  is  oneof  those  who  find  it  impossible  to  admit 
that  those  other  cases  of  solution  (so  called)  in  which 
changes  occur  of  volume  and  of  temperature — eases  which 
aro  equally  common — can  be  anything  more  or  less  than 
ordinary  combinations  between  the  atoms  of  the  solvent 
and  of  the  body  dissolved  to  form  new  chemical  molecules. 
The  mere  fact  that  in  many  eases  it  has  not  been  found  pos- 
sible to  isolate  the  new  compounds  in  rryxtttliine  forms,  or 
to  identify  them  in  other  ways,  appears  to  be  wholly  im- 
material, even  as  negative  evidence,  as  to  their  non-exist- 
ence.  It  will  undoubtedly  be  found,  when  the  elaborate 
thermo-chemieal  rcsearche-  now  in  progress  by  several  emi- 
nent chemists  have  reached  a  sufficiently  advanced  stage, 
that  the  maximum  evolution  of  heat  in  all  such  eases  will 
correspond  to  definite  equivalent  combinations,  thus  fur- 
nishing positive  evidence  of  the  view  here  taken.  This, 
indeed,  has  already  been  found  in  no  unimportant  number 
of  cases.  In  tho  mean  time,  this  question  has  been  attacked 
by  the  writer  from  a  position  in  some  measure  distinct  from 
that  of  thermo-chemistry,  though  closely  related  thereto — 
that  of  volumic  chemistry;  and  such  investigations  have 
satisfactorily  proved  that  those  cases  of  solution  involving 
change  of  volume  conform  to  the  same  new  geometric  law 
which  ho  has  found  to  govern  other  chemical  combinations.1-* 
(See  Volumes,  Molecular.)  Henuv  Wurtz. 

Sol'AVav  Frith,  an  inlet  of  the  Irish  Sea,  V,?,  miles  long, 
from  21  to  20  miles  broad,  and  forming  the  boundary  be- 
tween England  and  Scotland.  It  is  noted  for  the  swiftness 
and  strength  of  its  ebb  and  flow,  the  spring  tide  rushing  in 
with  a  wave  from  II  to  0  feet  high,  and  with  a  speed  of  from 
8  to  10  miles  an  hour.  It  receives  the  Esk,  the  Derwent, 
and  several  minor  streams. 

So'lyman  II,,  the  Magnificent,  sultan  of  tho  Otto- 
man empire  1520-66,  b.  about  1495,  a  son  of  Selim  I.,  whom 
he  succeeded.  His  reign  denotes  the  culmination  of  the 
power  and  prosperity  of  the  Turkish  empire,  and  he  him- 
self was  one  of  the  greatest  characters  the  Turkish  nation 
has  produced,  lie  possessed  eminent  military  and  admin- 
istrative talents,  nnd  was  personally  a  man  of  many  great 
virtues  and  some  fine  attainments,  lie  had  a  real  love  of 
justice,  never  broke  his  word,  was  honest  in  all  his  deal- 
ings,  and  worked  with  zeal,  and  not  without  success,  for  the 
introduction  of  justice  and  honesty  in  tin-  Turkish  admin- 
istration :  his  i --Hi  n  try  men  call  hi  in  k'<  r»uiti,  the  "lawgiver." 
He  was  industrious  and  energetic,  and  the  goal  of  his 
gigantic  exertions  was  by  no  means  the  mere  gratification 
of  his  personal  ambition;  he  knew  what  the  organization 
of  a  strong  people,  the  establishment  of  a  solid  empire, 
meant.  He  was  tomperatc  in  his  habits,  prudent  in  bis 
expenses,  and  well  informed,  lie  studied  mathematics,  and 
had  a  real  enthusiasm  for  history,  ruder  him  the  Turkish 
language  superseded  the  Persian  at  the  court  and  in  liter- 
atim-. Even  bis  vices — his  violence,  which  came  like  a 
hurricane,  and  his  cruelty,  which  shrunk  at  no  amount  of 
blood  and  flame— characterized  his  race  and  his  religion 
rather  than  himself  personally.  During  the  first  part  of 
his  reign  hi-  was  much  occupied  in  the  southern  and  eastern 
puts  of  his  dominion,  lie  quelled  an  insurrection  by 
G-hazali  Boy  in  Syria  in  1521,  another  by  Ahmed  Pasha  in 
Egypl  in  1523,  and  made  three  campaigns  against  Persia, 
of  which  the  second  (1534  -3fi)  and  the  third  (  1548-50)  oe- 
cupied  several  years  and  resulted  in  the  conquest  of  Ar- 
menia, Georgia,  Irak,  and  Shirvan.  Bui  these  undertak- 
ings were  merely  disturbances  and  diversions  ;  his  real  am- 
bit Inn  and  policy  were  directed  toward  Western  Europe, 
and  more  than  once  European  civilization  and  Christendom 

our  American  chemist, Sterry  Hunt, in  a  paper  published  in 
tin-  American  Journal  of  Science  for  Mar.,  1863,  nut  forth  the  fol- 
lowing remark,  tar  in  advance  of  thai  day  :  "Solution  is  chem- 
ical union,  as  is  indicated  fiy  the  attendant  condensation ;  me- 
chanical mixtures  arc  not  accompanied  by  any  chance  of  vol- 
ume" A  highly  Interesting  discussion  of  the  subject  of  solution, 
with  many  original  suggestions,  by  another  tm  rican  chemist, 
[sidoi  Wal/,  will  be  found  in  IheAmt  rican  Chemist  i"i'  Feb.,  1S75. 
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were  seriouBlj  endangered  by  his  victories.  Europe  had 
two  bulwarks  against  the  Turks— Hungary,  inhabited  by  a 
clnvalrie,  warlike  race,  which, although  allied  to  the  Turks, 
hated  them  aa  only  brothers  can  hate;  ami  Rhodes,  where 
the  Knighl  L  Ji  tin   we  e  Bottled.     But  in   1522,  Bo- 

lymarj  the  knights  from  Rhodes,  and  in  1526  he 

completely  routed  the  Hungarians  at  Mohacz.  The  way 
(,,  \\,  pe  Btood  open   to  tlic  Turks,  both  along 

the  Danube  to  Germany,  ainl  across  the  Mediterranean  to 
Italy  and  Spain.  Solyman  tried  both  roads,  but  found  in 
both  the  same  hinderance.  In  1527  he  supported  John 
Zapolya  in  Hungary  against  Ferdinand  of  Austria,  took 
Buda  in  L529,  and  appeared  before  Vienna  with  an  im- 
mense army.  But  Vienna  he  could  not  take;  the  art  of 
he  did  not  understand.  Four  times  he  tried  in 
vain.  After  losing  over  100,000  men,  ho  gave  up  the  at- 
tempt, and  concluded  peace,  retaining  a  large  part  of  Hun- 
gary as  a  Turkish  province.  The  war  was  afterward  re- 
newe  i  sei  era!  times.  Solyman  conquered  Croatia,  separated 
Transylvania  from  Hungary,  and  established  John  Zapol- 
ya's  son,  John  Sigismund,  as  ruler  there;  won  many  bat- 
tles against  the  Hungarians  and  Austrians,  but  the  fortress 
of  Vienna  he  could  neither  take  nor  pass.  In  1534  he  ap- 
pointed the  famous  Barbary  pirate,  Khair-ed-Din  (gener- 
ally called  Barbarossa),  admiral,  and  soon  his  fleet  drove 
the  Venetians  away  from  their  last  possession  in  the  Morca 
and  the  Archipelago,  and  conquered  Tunis  and  Algeria, 
from  which  a  descent  was  to  be  made  on  Italy  and  Spain. 
In  L535  an  alliance  was  formed  with  France,  and  in  1542 
a  French-Turkish  fleet  pillaged  Nice.  A  reconciliation 
afterward  took  place  between  Francis  I.  and  Charles  V., 
and  the  latter  succeeded  in  reconquering  Tunis,  but  the 
Turkish  fleet  swayed  the  Mediterranean  along  the  whole- 
northern  coast  of  Africa,  and  the  attitude  of  Turkey  became 
more  and  more  threatening.  Meanwhile,  Charles  V.  had 
given  Malta  to  the  Knights  of  St.  John  in  1530,  and  in  1557 
they  began  to  build  and  fortify  the  capital  of  Laval etta. 
Solyman  could  not  permit  the  formation  of  a  strong  mili- 
tary station  at  this  point,  and  in  1505  led  an  immense  arma- 
ment against  the  city;  but  again  his  attempts  in  the  art  of 
besieging  were  foiled,  and  he  was  repulsed  with  great  loss. 
In  1566,  during  a  campaign  in  Hungary,  while  besieging 
the  fortress  of  Sziget,  commanded  by  Zrinyi,  the  difficulties 
in  carrying  this  point  threw  him  into  a  fit  of  rage,  and  apo- 
plexy killed  him  Sept.  5,  1566.  Clemens  Petersen. 

Somali  Land,  a  territory  of  Eastern  Africa  extending 
along  the  Gulf  of  Aden  and  the  Indian  Ocean  from  Zeilu, 
in  lat.  11°  IS'  N.,  to  the  mouth  of  the  Jub,  in  lat.  0°  14'  N. 
It  is  mountainous,  rich  in  myrrh  and  incense,  and  inhab- 
ited by  Arabic  tribes,  mostly  nomads  and  very  ill-famed  on 
account  of  their  savage  and  predatory  habits.  The  prin- 
cipal port  is  Berbera,  in  lat.  10°  22'  N.  It  has  an  excel- 
lent harlmr.  During  the  hot  season  it  is  a  deserted  place, 
but  in  winter  a  large  and  lively  city,  built  of  tents  and 
comprising  a  population  of  more  than  20,000  people,  who 
gather  here  to  exchange  the  products  of  their  industry. 

So  materia.     See  Eider  Duck. 

Somatology  [Gr.  (rui^ara,  *'  bodies,"  and  Adyos,  a  "  dis- 
course "],  that  part  of  physical  science  which  treats  of  the 
general  properties  of  bodies  or  masses  of  matter.  Somatol- 
ogy may  also  be  called  molar  physics,  but  as  we  now  draw 
most  of  our  explanations  of  molar  phenomena  from  mo- 
lecular physics  and  from  chemistry,  the  dividing  line  can 
scarcely  be  longer  preserved.  The  space  assigned  for  this 
head  admits  only  of  a  synoptic  catalogue  or  classification 
of  the  divisions  of  the  subject,  with  a  few  partial  definitions. 
The  classification  here  adopted  is  substantially  that  of  Prof. 
ph  Henry,  secretary  of  the  Smithsonian  Institution. 

The  general  properties  of  bodies  so  far  discovered  are: 

i  tmpe"etrability,  {  necessary  to  our  perception  of  matter. 
8,  Figure,  or  form. 

4,  Divisibility. 

5,  Porosity. 

6,  Compressibility. 

7,  Dilatability. 

8,  Mobility, 

9,  Inertia, 

10,  Attraction, 

11,  Repulsion, 

12,  Polarity. 

13,  Elasticity. 

Except  Nos.8to  11  inclusive,  these  properties  are  referable 
to  the  generally  accepted  hypothetical  constitution  of  mat- 
ter, as  made  up  of  chemical  molecules.  The  above  synopsis 
does  not  include  the  peculiar  properties,  not  general,  but 
special  to  these  molecules — subjects  of  the  science  of  chem- 
istry, which  investigates  the  properties  and  composition  of 
molecules,  or  those  collocations  of  ultimate  atoms  which 
combine  to  form  chemical  compounds. 


ultimate    properties,    according    to    the 
molecular  hypothesis. 


Extension. — Bodies  occupy  or  extend  throughout  space. 
Quantity  of  space  is  volume.  Molecules  must  also  occupy 
volumes.     (See  Volumes,  Molecular,  by  Henry  Wurtz.) 

Impenetrability  signifies  that  two  bodies  cannot  occupy 
the  same  space  simultaneously.  In  chemistry,  the  present 
writer  believes  that  he  finds  [American  Chemist  for  Mar., 
1876,  p.  342)  evidence  that  impenetrability  does  not  apply 
to  chemical  molecules,  but  that  the  essence  of  chemical  com- 
bination resides  in  the  possibility  of  two  molecules  coales- 
cing into  one,  sometimes  with  condensation  of  volume,  and 
therefore  necessarily  with  occupation  of  the  same  space. 
This,  however,  is  dependent  upon  the  atomic  hypothesis. 

Form. — Figure  or  form  is  either  organic  or  inorganic. 
The  latter  arc  either  crystals  or  amorphs.    (See  Isomerism.) 

Divisibility. — Infinite  divisibility  of  space  docs  not  prove 
infinite  divisibility  of  matter.  Atoms,  if  existent,  must  be 
indivisible  by  man  whatever  space  they  may  occupy.  If 
they  occupy  space  only  by  virtue  of  their  motion  or  energy, 
this  energy  is  doubtless  indestructible  by  man.  Even  tho 
simplest  form  of  molecule,  containing  but  atoms  of  one  ele- 
ment, is  doubtless  indivisible  by  human  power.  Chemical 
facts,  however,  prove  the  divisibility  of  some  matter  far 
beyond  all  power  of  human  perception  and  conception. 

Porosity  and  Compressibility. — These  two  arc  to  a  certain 
extent  joint  properties.  That  all  bodies  are  indefinitely 
compressible,  as  formerly  assumed,  is  not  in  accordance 
with  any  facts  as  yet  positively  known.  The  molecules, 
even  in  compact  solids,  however,  do  not  occupy  the  wholo 
space;  and  the  atoms  occupy  but  an  insignificant  space, 
except  by  virtue  of  their  motion.  Most  solids,  except  per- 
fect crystals,  are  liable  to  Imxo  gross  pores,  or  actual  cavities, 
which  may  be  seen  when  magnified.  Liquids  and  gases 
can  have  none  such.  In  gases,  as  now  viewed,  the  very 
large  spaces  that  would  necessarily  exist  between  the  mole- 
cules are  incessantly  occupied  by  ihcm  in  their  incessant 
motion,  so  that  no  porosity,  as  usually  defined,  can  exist. 
Indeed,  the  same  should  probably  be  said  of  homogeneous 
liquids  and  solids.  The  energy — that  is,  the  motion  of  tho 
molecules — must  be  the  agency  that  causes  and  preserves 
the  porosity,  such  as  it  is,  between  the  molecules. 

Dilatability. — According  to  modern  molecular  views,  the 
dilatation  of  bodies  by  increase  of  temperature,  as  well  as 
that  resulting  from  removal  of  pressure,  are  referable  to  in- 
creased energy  of  motion  ;  this  property  is  virtually  merged 
into  the  next  one,  being  due  to  molecular  mobility. 

Mobility. — Relative  or  measurable  motion  is  more  easily 
understood  than  defined.  Absolute  motion  is  of  course 
indefinable.  It  is  generally  accepted  that  absolute  freedom 
from  motion  does  not  exist  in  the  known  universe. 

Inertia. — This,  like  motion,  is  incapable  of  explanation, 
or  reference  to  any  other  cause.  It  involves  the  generali- 
zation that  matter  in  itself  has  no  volition  or  inherent 
power  to  change.  It  may  really,  however,  be  included  in 
the  expression  that  Matter  is  subject  to  laics. 

Attraction  and  Repulsion. — The  laws  of  gravitation, 
those  of  electricity  and  magnetism,  and  the  related  branches, 
with  those  of  cohesion,  adhesion,  and  capillarity,  arc  refer- 
able to  these  ultimate  or  unexplainable  attributes  of  mat- 
ter. But  the  phenomena  called  chemical,  usually  also  as- 
signed to  an  assumed  attractive  force  called  affinity  or  elec- 
tive  attraction,  do  not  seem  to  the  present  writer  thus  refer- 
able. This  is  an  action  between  molecules  only,  and  at 
insensible  distcmces  only,  and  appears  justly  referable  to  a 
distinct  property  that  might  be  called  molecular  penetra- 
bility. Henry  Wurtz. 

Sombrere'te,  town  of  the  Mexican  confederation,  in 
the  state  of  Zacatecas,  was  once  a  very  important  place  on 
accountof  its  silver-mines,  which  contained  the  richest  me- 
tallic veins  ever  discovered  ;  but  the  mines  seem  now  to  be 
nearly  exhausted.     P.  about  1-1,000. 

Som'er,  tp.,  Champaign  co.,  111.     P.  1120. 

Som'erford,  tp.,  Madison  co.,  0.     P.  935. 

Som'ergem,  town  of  Belgium,  province  of  East  Flan- 
ders, manufactures  cotton,  linen,  and  woollen  stuffs  and 
laces.     P.  5927. 

Som'ers,  p. -v.  and  tp.,  Tolland  co.,  Conn.     P.  1247. 

Somers,  p. -v.  and  tp.,  Westchester  cov  N.  Y.     P.  1721. 

Somers,  tp.,  Preble  co.,  O.     P.  1S62. 

Somers,  p. -v.  and  tp.,  Kenosha  co.,  Wis.     P.  1359. 

Somers  (John),  Baron  Pomers  of  Evesham,  b.  at  Wor- 
cester, England,  Mar.  4,  1651;  educated  in  the  cathedral 
school  at  Worcester,  and  at  Trinity  College,  Oxford :  studied 
law  at  the  Middle  Temple ;  called  to  the  bar  1 076.  but  remain- 
ed at  Oxford,  engaged  in  classical,  historical,  and  juridical 
studies ;  translated  from  classic  authors  and  wrote  pamphlets 
in  vindication  of  the  exclusion  of  the  duke  of  York  from  the 
succession,  and  in  defence  of  grand  juries  (1681);  began 
legal  practice  at  London  1682;  soon  became  a  leader  of 
the  Whigs;  one  of  the  counsel  for  the  seven  bishops  1688; 
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eat  as  member  for  Worcester  in  the  "Convention  Parlia- 
ment" Jan.,  1689;  was  chairman  of  the  committee  which 
drew  up  the  Declaration  of  Right;  was  made  solicitor-gen- 
eral May,  1689;  was  knighted  Oct.,  1689;  became  attorney- 
general  May,  1692,  lord  keeper  of  the  great  seal  Mar.,  1693, 
one  of  the  lords  justices  1695;  was  appointed  lord  chan- 
cellor Apr.  22,  1697;  was  raised  to  the  peerage  Dec,  1697 ; 
was  removed  from  the  chancellorship  Apr.  17,  1700;  was 
arraigned  for  trial  before  the  House  of  Lords  with  a  view 
to  impeachment  on  fourteen  very  miscellaneous  charges 
Apr.  1,  1701,  but  the  prosecution  was  withdrawn  June  17, 
I70J  ;  recovered  his  influence  at  court;  was  chosen  presi- 
dent of  the  Royal  Society  1702;  drew  up  the  plan  for  the 
union  of  the  crowns  of  England  and  Scotland  1706;  became 
president  of  the  council  Nov.,  1708;  resigned  that  post 
1710,  and  spent  his  remaining  years  in  comparative  retire- 
ment. I>.  in  London  Apr.  26,  1716.  Among  the  charges 
preferred  against  him  in  the  House  of  Commons  on  his  trial, 
not  the  least  absurd  was  that  of  complicity  in  the  so-called 
piracies  of  Capt,  Kidd.  A  valuable  collection  of  state 
papers,  known  as  the  Somers  Tracts,  was  edited  from 
originals  in  his  library  (16  vols.  4to,  1748-52),  and  a  large 
number  of  his  MSS.  was  accidentally  destroyed  by  fire  at 
the  chambers  of  his  relative,  Charles  Yorke,  in  1752.  A 
new  edition  of  the  Tracts  was  issued  by  (Sir)  Walter  Scott 
(London,  13  vols.  4to,  1809-15).  A  Life  of  this  distin- 
guished jurist  was  published  by  R.  Cooksey  (1791),  and 
his  career  receives  considerable  attention  from  Lord  Camp- 
bell in  his  Lives  of  the  Chancellors  (vol.  iv.),  but  an  ade- 
quate biography  remains  to  be  written. 

Som'erset,  county  of  N.  W.  Maine,  adjoining  Canada, 
watered  by  and  containing  the  sources  of  Kennebec,  Pen- 
obscot, and  Walloostook  (St.  John)  rivers,  includes  a  part 
of  Moosehead  Lake,  abounds  in  smaller  lakes  and  ponds, 
has  a  highly-diversified  surface,  most  of  the  northern  part 
being  still  a  forest,  a  favorite  resort  of  hunters  and  fisher- 
men. The  S.  part  is  reached  by  Maine  Central  and  Somer- 
set R.  Its.  Lumbering  is  the  chief  industry,  the  other 
staples  being  hay,  butter,  cheese,  and  wool.  Cattle  and 
sheep  abound.  The  abundant  water-power  is  in  the  south- 
ern part  utilized  by  a  considerable  number  of  manufac- 
tories, especially  of  carriages  and  wagons.  Cap.  Skowho- 
gan.     Area,  ;SS00  sq.  m.     P.  34,611. 

Somerset,  county  of  S.  E.  Maryland,  on  the  E.  shore 
of  Tangier  Sound,  Chesapeake  Bay,  between  Wicomico 
and  Pocomoke  rivers,  traversed  by  Eastern  Shoro  R.  R., 
has  a  generally  level  surface  and  fertile  soil.  Staples.  Indian 
corn,  oats,  and  potatoes.  Cap.  Princess  Anne.  Area,  400 
sq.  m.     P.  18,190. 

Somerset,  county  of  Central  New  Jersey,  bounded 
N.  E.  by  Passaic  River,  intersected  by  Raritan  and  Mill- 
stone rivers,  traversed  by  Delaware  and  Raritan  Canal,  by 
New  Jersey  Central  R.  It.  and  its  branches,  and  by  several 
ranges  of  hills,  has  a  fertile  soil,  and  abundant  water-power, 
utilized  by  numerous  tanneries,  flour-mills,  and  distilleries. 
Staples,  Indian  corn,  oats,  wheat,  hay,  butter,  and  wool. 
Cap.  Somerville.     Area,  275  sq.  miles.     P.  23,510. 

Somerset,  county  of  S.  W.  Pennsylvania,  adjoining 
Maryland,  watered  by  Conemaugh  and  Castlcman's  rivers, 
mid  consisting  in  great  part  of  the  valley  between  the 
Alleghany  Mountains  on  tho  E.  and  Laurel  Ridge  on  the 
W.,  has  a  fertile  soil,  with  numerous  glades,  is  well  adapted 
to  pasturage  and  dairying,  has  abundant  deposits  of  bitu- 
minous and  canncl  coal,  iron  ore,  and  fire-clay,  and  is 
traversed  by  Pittsburg  division  of  Baltimore  and  Ohio 
R.  R.  Staples,  butter,  maple-sugar,  oats,  hay,  and  wool. 
Tanneries,  woollen  and  saw  mills  are  numerous.  Cap. 
Somerset.     Area,  1050  sq.  m.     P.  28,226. 

Somerset,  v.,  Laurel  tp.,  Franklin  co.,  Ind.     P.  94. 

Somerset,  p. -v..  Waltz  tp.,  Wabash  co.,  Ind.,  on  Mis- 
sisincwa  River.     P.  371. 

Somerset,  p. -v.,  cap.  of  Pulaski  co.,  Ky.,  in  the  midst 
of  an  iron  and  coal  mining  region.     P.  5S7. 

Somerset,  p. -v.  and  tp.,  Bristol  CO.,  Mass.,  on  Taunton 
River,  opposite  Fall  River,  and  on  Dighton  and  Somerset 
branch  of  Old  Colony  R.  R-,  has  some  manufactures,  and  is 
largely  engaged  in  the  eoasting-ti  adc  ami  fishery.      P.  1776. 

Somerset,  p. -v.  and  tp.,  Hillsdale  co.,  Mich.,  on  De- 
troit Hillsdale  and  Indiana  R.  R.     P.  1297. 

Somerset,  tp.,  Steele  co.,  Minn.     P.  566. 

Somerset,  tp.,  Morcer  co.,  Mo.     P.  1111. 

Somerset,  p. -v.  and  tp.,  Niagara  co.,  N.  Y.,  on  Lake 
Ontario  division  of  Rome  Watcrtown  and  Ogdcnsburg 
R.  It.     P.  1862. 

Somerset,  v.,  Soincrton  tp.,  Belmont  co.,  O.     P.  197. 

Somerset,  v.,  Knox  tp.,  Jefferson  co.,  O.     P.  77. 

Somerset,  p.- v..  Perry  oo.,  <>..  on  the  Straitaville 
division  of  Baltimore  and  Ohio  It.  R.  anil  the  Zanesville 


and  Maysvillc  turnpike,  contains  4  churches,  good  schools, 

1  newspaper,  an  extensive  flouring- mill,  1  woollen -factory, 

2  carriage-factories,  and  1  bank.  Rich  deposits  of  coal, 
iron  ore,  and  potter's  clay  abound  in  cluse  proximity  to 
the  town.     P.  1163.  "  M.  <;.  Mains,  Pub.  "Press." 

Somerset,  p.-b.  and  tp.,  cap.  of  Somerset  co.,  Pa.,  at 
N.  terminus  of  Somerset  branch  of  Pittsburg  Washington 
and  Baltimore  It.  R.,  has  2  weekly  newspapers,  and  is  the 
centre  of  an  active  trade  in  coal,  iron,  and  lumber.  P.  of 
b.  945  j  of  tp.  2836, 

Somerset,  tp.,  Washington  co.,  Pa.     P.  1325. 

Somerset,  p. -v.  and  tp.,  Windham  co.,  Vt.     P.  80. 

Somerset,  p. -v.  and  tp.,  St.  Croix  co.,  Wis.     P.  491. 

Somerset  (Edward  Seymour),  Duke  of,  b.  about 
1500,  was  brother  of  Jane  Seymour,  third  queen  of  Henry 
Vni.  and  mother  of  Edward  VI.;  upon  his  sister  be- 
coming queen  he  was  created  Viscount  Besuehamp  and  earl 
of  Hertford;  distinguished  himself  in  the  Scottish  and 
French  wars,  and  was  named  by  Henry  in  his  will  as  one 
of  the  governors  of  his  son  during  his  minority.  After  the 
death  of  Henry,  he  rose  to  the  head  of  affairs ;  was  created 
duke  of  Somerset  and  car  I -marshal  of  England,  in  Feb.,  1 547, 
and  in  March  was  made  lord  protector  and  governor  of  the 
realm,  and  became  king  in  all  but  name.  A  powerful  party 
was  formed  against  him,  among  whom  was  his  own  brother, 
Sir  Thomas  Seymour,  who  was  apprehended  and  executed 
by  his  orders  Mar.,  1549.  This  brought  the  Protector  into 
great  odium,  and  in  Oct.,  1549,  he  was  deprived  by  the 
young  king  of  his  protectorship  and  thrown  into  the  Tower ; 
but  was  released  with  a  full  pardon  in  a  few  months. 
Among  his  foremost  rivals  was  the  carl  of  Warwick,  after- 
ward duke  of  Northumberland.  Somerset  entered  into  a 
plot  against  his  life;  was  again  arrested,  found  guilty  of 
felonv  and  constructive  treason,  and  was  beheaded  on 
Towc"r  Hill  Jan.  22,  1552. 

Somerset  (Fitzroy  J.  H-).     See  Raglan,  Bahon. 

Somerset  (R.  Caur).     See  Overbuky,  T. 

Somersetshire,  county  of  South-western  England, 
bordering  N.  on  the  Bristol  Channel,  comprises  an  area  of 
1G30  sq.  m.  P.  403,412.  The  surface  is  much  diversified 
by  ranges  of  low,  rocky  hills,  the  Mendip  Hills  in  the  N. 
and  the  Quantock  Hills  in  the  W.,  containing  iron,  lead, 
zinc,  coal,  and  building-stone  J  and  large  tracts  of  meadow 
and  marshes  which  afford  excellent  pasturage.  Dairy- 
farming  is  one  of  the  principal  occupations,  (iood  wheat 
is  raised  around  Bridgewater.  Much  cheese  and  cider  is 
produced  ;  leather,  glass,  paper,  and  iron  goods  are  manu- 
factured. 

Somer's  Point,  p. -v.,  Egg  Harbor  tp.,  Atlantic  co., 
N.  J.,  on  Great  Egg  Harbor  River. 

Somers's  Islands.     Sec  Bermuda  Islands. 

Som'erswortli,  tp.,  Strafford  co.,  N.  H.,  on  Salmon 
River,  includes  v.  of  Great  Falls.     P.  4504. 

Som'erton,  tp.,  Belmont  co.,  0.     P.  2042. 

Som'ervile  (William),  b.  at  Edston,  Yorkshire,  in 
1077:  entered  Westminster  School  in  10U0;  became  a  fel- 
low Of  Oriel  College.  Oxford,  and    in    1701  succeeded  to    his 

patrimonial  estate,  where  he  lived  like  a  jovial  country 
squire,  dividing  his  time  between  his  hounds,  his  books, 
and  his  bottle.  His  poems  are — The  Ttoo  Springs,  a  Fable 
(1725),  Or,-a sir,, hi/  Poeme,  Translations,  etc  (1727).  The 
Chace,  his  best  production  (1735),  ffobbinol,  or  '/"  Rural 
Games,  a  burlesque  in  blank  verse  (1740),  and  field  Sports 
(1742).     I).  July  19,  1712. 

Som'erville,  county  of  N.  Texas,  on  Brazos  River, 
formed  in  ls"-"»  from  Hood  CO.,  has  a  rolling  surface  and  a 
fertile  soil.  Staples,  wheat,  Indian  corn,  and  cotton.  Cap. 
Glen  Rose.     Area,  about  1100  sq.  m. 

Somerville,  p. -v.  and  t  p.,  Morgan  co.,  Ala.  P.  of  v.  115; 
of  tp.  17SG. 

Somerville,  tp.,  Lincoln  co.,  Me.     P.  505. 

Somerville,  city  of  Middlesex  co.,  Mass.,  3  miles  from 
Boston,  on  Boston  and  Lowell,  Boston  and  Maine,  East- 
ern, and  Fitehburg  R.  Rs.,  incorporated  as  a  city  1872, 
contains  15  churches,  excellent  schools,  several  public 
hall.-,  1  newspaper,  2  hotels,  manufactories  of  brass  tubing, 
glass  bottle-works,  a  bleaching  establishment,  a  packing 
house.  Hour-mills,  an  art -foundry,  a  paid  fire  department 
and  electric   lire  alarm,  and   2   lines  of  street  railway.      P. 

I  (,685.  Bourne  &  Si rbr,  Bos.  "Joorm  u 

Somerville,  p. -v.,  cap.  Of  Somerset  co.,  N.  J.,  on  Cen- 
tral Railroad  of  New  Jersey,  37  miles  from  New  York  tin, 
has  5  ohuroheSj  1  select  schools,  a  public  library,  and  2 
reading  rooms,  o  newspapers,  :t  banks,  2  carriage  manu- 
factories, and  I  hotels.  It  is  the  terminus  id"  the  Somer- 
ville branch  R.  R.     P.  2236. 

Daniel  Pom-Kit.  Ed.  •  Unionist." 
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Somcrvillr,  p.-v.,  Rossie  tp.,  St.  Lawrence  co.,  N.  Y., 
on  Rome  Watortown  and  Ogdensburg  11.  K.     P.  L13. 

Somervillr,  p.-v.,  Milford  tp.,  Butler  co.,  0.,  on  Cin- 
cinnati Richmond  and  Chicago  R.  II.     P.  389. 

Somerville,  p.  v..  cap.  of  Fayette  co.,  Tenn.,  on  Somer- 
ville branch  ol  Memphis  and  Charleston  R.  Ii.,  has  1  news- 
paper.     P.  95 1. 

Somerville  (Maiit),  F.  R.  A.  S.,  b.  at  Jedburgh,  Scot- 
lam  I.  Dee.  28,  L780,  daughter  of  Admiral  Sir  William  Fair- 
fax.    She  gave  no  carlv  promise  of  her  wonderful  powers 
except  l>\  a  thirst  for  information  and  indomitable  perse- 
verance.    Her  education  was  most  imperfect;  every  effort 
after  self-culture  was  thwarted,  and  she  was  not  even  al- 
I  to  re  i  1  such  books  as  she  desired.    In  1805  she  mar- 
ried Samuel  Cireig  ;  in  1808  was  left  a  widow  with  two  sons 
and  an  independent  fortune.     For  the  first  time  her  means 
and  position  left  her  free  to  follow  the  natural  bent  of  her 
mind;  she  went  through  a  complete  mathematical  course 
without  aid   or  sympathy,  mastering  alone  not  only  pure 
but  applied  mathematics.    In  1812  she  married  her  cousin, 
William  Somerville,  a  man  of  ability  and  culture,  who  aided 
her  in  her  studies,  worked  with  and  for  her,  and  introduced 
her  to  the  highest  literary  circles  of  Europe,  where  her  pow- 
ers were  generously  acknowledged   by  its  first  mathema- 
ticians and  scientists.     She  lived  to  the  advanced  age  of 
ninety-two,  with  scarcely  waning  powers  of  mind  or  body,  [ 
as  the  dates  of  her  published  works  attest.    In  1830,  at  the 
age  of  fifty,  her  Mechanism  of  the  Heavens  was  completed  | 
and  published.     The  preparation  of  this  work  was  under-  i 
taken  by  Mrs,  Somerville  at  the  earnest  solicitation  of  Lord  | 
Brougham,  and  was  published  by  the  Society  for  the  Dif-  I 
fusion  of  Useful  Knowledge.     It  was  an  attempt  to  bring  j 
the  magnificent  Micanique  celeste  of   Laplaco  within  the  i 
reach  of  a  larger  range  of  students.     Even  her  clear  and  I 
simple  stylo  failed  to  bring  this  work  down  to  anything  | 
approaching  the  popular  plane,  for  Poisson  said,  four  years 
later,  that  there  were  not  twenty  men  in  France  capable  of 
following  its  profound  mathematical  reasoning.     In  1S34 
she  published  her  Conner  ion  of  the  Phgnicnl   Sciences  ;  in 
1849,  her  Physical  Geography;  in  1S6U,  her  Microscopical 
and  Molecular  Science.    She  was  elected  honorary  member 
of  the  Royal  Astronomical  Society  in  1832,  and  afterward 
honorary  member,  or  associate,  of  the  Royal  Academy  at 
Dublin,  of  the  Bristol  Philosophical  Society,  of  the  Societe" 
de  Physique  et  d'Histoire  naturelle  of  Geneva,  of  the  Col- 
lege of  Resurgcnti,  of  the   Imperial  and  Royal   Academy 
of  Science,  Literature,  and  Art  at  Arezzo,  and  others.     In 
I860  she  was  again   left  a  widow;  the  later  years  of  her 
life  she  passed  in  Italy,  devotedly  cared  for  by  her  daugh- 
ters.    D.  Nov.  29,  1S72,  at  Naples,  and  rests  in  the  Eng- 
lish Campo  Santo  there. 

The  wonderful  powers  of  Mrs.  Somerville's  mind  would 
have  placed  her  abreast  of  the  first  mathematicians  of  Eu- 
rope if  sho  had  received  the  requisite  early  training,  and 
had  devoted  herself  exclusively  to  that  branch  of  study.  As 
it  was,  she  followed  with  ease  and  delight  the  work  of  oth- 
ers, but  was  not  an  original  investigator.  She  recognized 
too  late  to  remedy  it  her  mistake  in  abandoning  mathe- 
matical for  physical  science.  To  her  great  gifts  of  intellect 
she  united  all  that  is  lovely  in  woman  ;  she  had  refined  and 
beautiful  taste,  decided  artistic  ability  both  in  music  and 
painting,  and  the  executive  ability  requisite  to  the  man- 
agement of  her  home,  the  education  of  her  children,  the 
fulfilment  of  her  social  duties,  and  her  laborious  and  thor- 
ough scientific  work.  It  is  her  delicate  womanliness,  her 
enthusiasm  and  tenderness  which  make  her  chief  glory; 
she  was  primarily  woman,  wife,  and  mother;  secondarily, 
artist,  mathematician,  and  scientist.  S.  B.  Herrice. 

Soin'ma  Lombar'do,  town  of  Italy,  province  of 
Milan,  in  a  broad  plain  partially  covered  with  heath  and 
uncultivablc  for  want  of  water.  This  plain  is  the  theatre 
of  extensive  military  manoeuvres  during  the  summer, 
large  detachments  of  the  Italian  army  being  sent  here  for 
that  purpose.  Iu  this  town  there  is  a  remarkable  cypress 
tree,  about  eight  feet  in  diameter,  and  the  roots  of  "which 
air  said  to  have  been  struck,  in  digging  a  well,  at  a  depth 
of  150  feet.  Tradition  carries  this  tree  back  to  Roman 
times,  and  a  drawing  of  it,  taken  more  than  300  years 
ago,  represents  it  much  as  it  now  is.  except  that  its'lofty 
crown  has  since  been  badly  shattered  by  lightning.  The 
old  castle  of  Somma  Lombardo  dates  from  a  very  early 
period,  is  one  of  the  best  preserved  in  the  province,  and  is 
associated  with  historic  events  of  interest.     P.  5G53. 

Sommari'va  del  Bos'co,  town  of  Italy,  province 
of  Cunco,  at  the  foot  of  a  hill  which  is  crowned  by  one  of 
the  finest  old  castles  in  Piedmont.     P.  5652. 

Som'ma  Vesuvia'na,  town  of  Italy,  province  of 
Naples,  on  the  top  of  a  spur  of  Mount  Vesuvius,  about  9 
miles  N.  E.  of  the  city  of  Naples.     This  was  a  favorite  re- 


treat of  Alphonso  I.  of  Aragon  and  of  Ferdinand  I.  of 
Naples,  both  of  whom  adorned  and  strengthened  it.  In 
1704,  however,  Somma  Vesuviana  was  almost  totally  de- 
stroyed by  an  eruption  of  Vesuvius.  The  fall  of  ashes 
and  scoria),  forming  a  layer  to  the  depth  of  more  than 
three  feet,  was  followed  by  torrents  of  rain,  which  com- 
pleted the  temporary  destruction  of  the  town  ami  adjacent 
country,  and  in  some  places  formed  a  kind  of  cement  so 
hard  as  to  make  further  cultivation  impracticable,  even  at 
the  present  day.     P.  7613. 

Nomine,  department  of  Northern  France,  bordering  on 
the  English  Channel,  on  both  sides  of  the  river  Suminc, 
comprises  an  area  of  2343  sq.  m.,  with  557,015  inhabitants. 
The  surface  is  flat,  but  the  soil  very  fertile,  and  large  crops 
Of  corn,  hemp,  hops,  and  fruit  are  raised.  Cattle-breeding 
is  extensively  carried  on,  and  the  manufactures  of  velvet, 
silk,  cotton  goods,  soap,  chemicals,  beetroot-sugar,  paper, 
and  linen  aro  very  important.  Of  5fi,402  children  of  school 
age,  4593  received  no  education  in  1857. 

Somme,  a  river  of  France,  rises  in  the  department  of 
Aisne,  passes  by  St.  Quentin,  Ham,  Amiens,  and  Abbe- 
ville, and  falls  into  the  English  Channel  after  a  course  of 
120  miles.  It  is  navigable  to  Amiens,  and  connected  with 
the  Seine,  Oise,  and  Scheldt  by  canals. 

Som'mering,  von  (Samuel  Thomas),  b.  at  Thorn, 
Prussian  province  of  Posen,  Jan.  18,  1755  ;  studied  med- 
icine at  Gb'ttingen  ;  was  appointed  professor  of  anatomy 
at  Cassel  in  1778,  and  at  Mentz  in  1784;  began  to  practise 
as  a  physician  in  Frankfort  in  1790;  became  physician  to 
the  king  of  Bavaria  in  1805  ;  returned  to  Frankfort  in 
1820.  D.  there  Mar.  2,  1830.  He  was  a  vory  prolific  wri- 
ter, and  his  works  enjoyed  a  great  reputation,  although  ho 
held  that  in  man  the  brain  is  not  absolutely  necessary  to 
the  maintenance  of  life — Abbildung  nnd  Beschreibnng  ein- 
iger  Misgebnrten  den  ehematigen  anatomlschen  Theaters  zu 
Kazxel  (1791)  ;  and  also  that  the  soul  has  its  seat  in  the 
vapors  filling  certain  cavities  of  the  brain — Ueber  dan  Or- 
qnn  der  Seele  ( 1 796). 

Som'mers  (Charles  G.),  D.  D.,  b.  in  London,  Eng- 
land, in  1793,  came  with  his  family  to  the  U.  S.  1802;  be- 
came confidential  clerk  and  travelling-agent  of  John  Jacob 
Astor  1811,  and  made  long  journeys  to  Canada  and  the 
North-west  in  his  employer's  interest  for  some  years,  when, 
in  consequence  of  religious  impressions,  he  devoted  him- 
self to  the  Baptist  ministry  in  New  York;  labored  at  the 
old  almshouse  in  the  Park,  where  ho  established  the  first 
Sunday-school  in  America;  was  pastor  of  churches  at  Troy 
and  in  Nassau  street,  New  York,  for  fifty  years ;  was  prom- 
inent in  religious  societies,  having  been  twenty-three  years 
secretary  of  the  executive  committee  of  the  American  Tract 
Society  ;  wrote  a  Life  of  Dr.  John  Stanford  (  1835) :  edited 
a  volume  of  hymns  and  three  volumes  of  the  Baptist  Li- 
brary, and  was  author  of  several  tracts  and  treatises  in 
polemical  theology. 

Somnam'bulism  [Lat.  romntw,  "sleep,"  and  ambo- 
tare,  to  '"walk"],  a  peculiar  perversion  of  the  mental 
functions  during  sleep,  in  which  the  subject  becomes  an  au- 
tomaton. The  organs  of  sense  remain  torpid  and  the  in- 
tellectual powers  arc  blunted.  During  this  condition  some 
instinctive  excitation  may  take  place,  and  there  may  be 
the  production  of  impulses,  in  consequence,  of  different 
kinds.  One  individual  may  walk'  along  the  ledge  of  the 
roof  of  a  house,  and  another  may  jump  into  a  river,  or  a 
third  may  commit  a  homicide.  The  condition  is  not  as 
common  a  one  as  is  supposed,  although  imperfect  examples 
arc  seen  in  persons  who  walk  at  night  in  sleep.  A  slight 
stimulation  of  the  organs  of  sense  is  sufficient  to  restoro 
the  person.  Of  late,  numerous  diseases  have  been  de- 
scribed where  hysteria  takes  this  form,  and  occasionally 
the  public  prints  are  filled  with  extraordinary  stories  of 
sleeping  females.  These  stories  generally  have  no  founda- 
tion. Nightmares,  which  are  akin  to  the  somnambulistic 
state,  generally  come  on  while  the  person  is  lying  on  his 
back,  when  the  blood  gravitates  toward  the  cerebellum, 
which  is  supposed  to  be  the  co-ordinating  centre. 

Allan  McLane  Hamilton. 

Somnauth'-  for  Somnath-)  Pntten,  town  of  Hin- 
dostan,  in  the  Baroda  dominions,  on  the  peninsula  of  Gu- 
zerat,  in  lat.  20°  53'  N.,  Ion.  70°  35'  E.,  contains  a  famous 
temple,  now  mostly  in  ruins,  but  at  one  time  one  of  tho 
richest  and  most  venerated  places  of  Hindoo  worship. 
Mahmood  of  Ghuznee  sacked  the  temple  in  1024,  and  car- 
ried away  its  magnificent  gates,  celebrated  as  much  for 
their  exquisite  workmanship  as  for  the  costliness  of  their 
materials.  In  1842  the  English  carried  the  gates  back 
from  Mahmood's  tomb  in  Afghanistan  as  trophies,  but, 
fearing  to  excite  jealousy  between  the  two  large  religious 
bodies  of  Hindostan,  and  not  knowing  whether  the  gates 
were  the  right  ones,  the  English  government  did  not  find 
it  proper  to  put  them  in  their  old  place. 
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Somonauk',  p. -v.  and  tp.,  Dc  Kalb  co.,  111.,  on  Chi- 
oago  Burlington  and  Quincy  R.  R.     P.  3359. 

Sona'ta  [It.],  when  first  used  in  the  latter  part  of  the 
sixteenth  century,  meant  any  kind  of  composition  lor  in- 
struments, in  contradistinction  to  vocal  compositions, 
which  were  called  cantakt.  Subsequently,  however,  es- 
pecially  after  the  time  of  Bach,  tho  name  was  applied 
principally  to  compositions  for  solo  instruments  and  of  a 
certain  form,  consisting  of  several  movements — first,  three, 
the  allegro,  adagio,  and  rondo — to  which  afterward  a  fourth 
was  added  by  Haydn,  the  minuetto  or  scherzo,  which  dif- 
fered from  each  other  in  time  and  sentiment,  but  were  held 
together  by  the  general  character  pervading  them  all. 
T h i -  form  of  composition  was  greatly  developed  by  Haydn 
and  Mozart,  and  culminated  in  Beethoven. 

Sonci'no,  town  of  Italy,  province  of  Cremona,  on  tho 
right  bank  of  tho  Oglio,  was  a  city  of  considerable  im- 
portance, especially  as  a  seat  of  learning  and  art,  during 
the  mediaeval  period,  and  the  old  castle  and  other  monu- 
ments of  that  time  are  still  standing.  The  churches  con- 
tain numerous  frescoes  of  the  Campi.     P.  726S. 

Soii'dcrshausen,  town  of  Germany,  capital  of  the 
principality  of  Schwarzburg-Sondershausen,  is  pleasantly 
situated  on  the  Wipper,  and  lias  5815  inhabitants. 

Son'drio,  town  of  Northern  Italy,  province  of  Son- 
drio  (which  embraces  the  valley  known  as  the  Valtellina), 
is  at  the  southern  foot  of  the  Rluetian  Alps,  on  the  road 
which  crosses  the  grand  pass  of  the  Stelvio.  The  torrent 
Mallcro,  which  runs  through  this  town,  and  had  often  be- 
fore threatened  it  with  destruction,  rose  on  the  night  of 
Aug.  27,  1834,  more  than  20  feet  above  its  ordinary  berl, 
carried  away  all  the  bridges,  and  swept  off  a  considerable 
part  of  the  village.  Heavy  rains  still  continuing,  the  un- 
fortunate inhabitants  were  obliged  to  maintain  a  desperate 
struggle  witli  the  furious  Hood  during  the  next  fifteen  days. 
Similar  catastrophes  are  always  liable  to  occur.     P.  G5U0. 

Sour,  a  river  of  British  India,  rises  in  the  Berar  high- 
lands, in  lat.  22°  41'  N.,  Ion.  S2°  V  E.,  flows  in  a  north- 
easterly direction,  first  through  narrow  valleys,  and  then 
through  large  alluvial  plains,  and  joins  the  Ganges,  after 
a  course  of  about  450  mile-;,  28  miles  above  Patna.  It  is 
3  miles  wide  at  its  junction  with  the  Ganges,  but  navi- 
gable only  for  a  distance  of  about  60  miles.  Above  Dand- 
nugur  its  bed  is  nearly  dry  in  the  hot  season.  Large  works 
of  irrigation  are  under  construction  along  its  banks. 

Song  [Ang.-Sax.  sang],  a  short  lyric  poem  adapted  to 
vocal  music,  and  the  music  itself  to  which  such  words  are 
set.  The  words  in  general  of  the  better  class  of  songs  are 
expressive  of  a  single  dominant  feeling  or  thought,  but 
too  often,  both  in  the  more  elevated  and  serious  and  in 
comic  songs,  tho  words  are  destitute  of  all  thought  and 
feeling,  except  some  threadbare  scntimcntalism  or  some 
stale  platitude.  The  music  should  always  be  simple  and 
melodious. 

Song  of  Birds,  the  musical  notes  uttered  by  many 
birds,  especially  by  members  of  the  section  Oscincs  and 
order  Insessores.  The  music  of  birds  not  only  differs 
widely  in  the  different  species,  but  individuals  of  the  same 
species,  especially  from  localities  far  remote  from  each 
other,  are  sometimes  found  to  differ  surprisingly  in  their 
song;  and  nice  observation  often  shows  in  individuals  of 
the  same  neighborhood  and  species  very  considerable  va- 
riations in  melody.  The  song  of  male  birds  is  almost  uni- 
formly by  far  the  best,  and  especially  about  the  pairing- 
time  do  the  males  of  most  singing  birds  put  forth  their 
best  efforts,  as  if  to  win  the  notice  and  favor  of  their  mates. 
As  a  rule,  the  gayly-plumaged  birds  of  the  tropics  arc  not 
good  songsters,  but  there  are  exceptions.     The  Old  World 

greatly  excels  the  New  in  the  number  of  species  of  g 1 

singing  birds.  The  vocal  organs  of  all  singing  birds  are 
very  remarkable,  but  the  forms  are  extremely  various.  The 
true  larynx,  the  organ  of  the  voice  of  man,  exists  also  in 
birds,  but  the  voice  is  not  produced  there.  At  the  lower 
end  of  the  trachea,  just  at  its  bifurcation,  we  find  a  "  lower 
larynx."  which  contains  a  kind  of  reed  or  vibnitile  plate. 
The  pitch  appears  to  be  regulated  by  variations  in  the 
length  of  the  windpipe,  ami  there  are  various  tympanas  or 
tense  membranous  patches,  in  the  air-passages,  which  ap- 
pear t-i  intensify  the  vocal  notes  of  some  species.  Several 
birds  (notably  the  mocking-bird i  have  the  power  of  imi- 
tating flu-  song  of  other  birds,  and  even  of  learning  tunes. 
The  vocal  notes  of  all  birds  are  produced  in  much  the 
same  way,  except  that  the  tongue  of  the  parrot  and  other 
talking  birds  is  employed  in  uttering  articulate  sounds, 
while  a  very  few  birds  BUCh  as  the  stork,  have  neither 
voice  nor  inferior  larynx. 

Song  of  Solomon.     See  Cantu.u:. 

Son'iicl»er£,  town  of  Germany,  in  Saxe-Moiningcn, 
on  the  Rothen,  forms  the  ecntro  of  a  considerable  manu 


facturing  industry,  comprising  articles  of  wood,  papier- 
mache,  leather,  and  glass,  mostly  toys  and  dolls,  which 
under  the  name  of  "  Sonncbcrger  ware "  arc  exported  to 
England,  France,  North  and  South  America,  to  the  value 
of  several  million  dollars  every  ye  ir.  In  I  S7.J  the  value 
of  the  exportations  to  the  U.  S.  amounted  to  $9:J8,:i:;2, 
gold.     P.  (1701. 

Son'net  [Fr.,  from  Lat.  »onu9,  "sound"],  a  form  of 
verse  of  Italian  origin,  which,  when  legitimate,  has  fourteen 
heroic  lines,  comprising  a  major  part,  called  the  octave, 
and  a  minor  part  of  six  lines,  called  the  sestette.  The  oc- 
tave is  commonly  made  up  of  two  quatrains,  and  the  ses- 
tette of  two  tercets.  The  rhymes  should  be  perfect;  the 
octave  should  be  restricted  to  two — one  for  the  first,  fourth, 
fifth,  and  eighth  lines;  the  other  for  the  second,  third, 
sixth,  and  seventh.  The  rhymes  of  the  seslette  may  be 
two  or  three,  variously  distributed,  but  the  last  two  should 
not  form  a  couplet — a  rule  often  broken.  In  getting  ma- 
terial for  this  article  several  thousand  sonnets  were  ex- 
amined, containing  more  than  7U0  forms  of  rhyme-varia- 
tion. S.  S.  Haldehak. 

Sonnini'  de  Manoncourt'  (Charles  Nicolas 
Sigisbert),  b.  at  Lune'ville,  France,  Feb.  1,  17..I  ;  studied 
marine  engineering;  resided  for  several  years  at  Cayenne; 
joined  in  1777  the  African  expedition  under  De  Tott; 
visited  Egypt  and  Asia  Minor;  returned  to  France  in 
17SI):  contributed  largely  to  Buflon's  Htttoire  unfnri/fr, 
the  division  on  fishes:  edited  Bikliotktqne  physico-icono- 
m  i if  if  (1801—12),  and  Nbitveau  Dictionnaire  d'fffotoire 
naturette  (24  vols.,  ISO;}).     D.  at  Paris  May  29,  1812. 

Sono'ma,  county  of  N.  W.  California,  between  the 
Coast  Range  and  the  Pacific  Ocean,  watered  by  Russian, 
Petaluma,  Sonoma,  and  Santa  Rosa  rivers,  traversed  by 
San  Francisco  and  North  Pacific  R.  R.  and  by  numerous 
thickly -wooded  spurs  of  mountains,  between  which  are 
several  fertile  valleys  noted  for  their  orchards,  gardens, 
and  vineyards;  has  some  mineral  deposits,  not  hitherto 
much  worked,  and  contains  near  its  N.  E.  extremity  the 
celebrated  (ieysers.  Cattle,  sheep,  and  swine  are  numer- 
ous;  also  saw-mills  and  manufactures  of  wooden  ware. 
Staples,  wheat,  oats,  barley,  potatoes,  wine,  butter,  cheese, 
and  wool.    Cap.  Santa  Rosa.    Area,  1344  sq.  m.    P.  10,819. 

Sonoma,  p. -v.  and  tp.,  Sonoma  co.,  Cal.,  on  Sonoma 
Creek.     P.  1513. 

Sono'ra,  a  state  of  the  Mexican  confederation,  border- 
ing W.  on  the  Gulf  of  California,  and  bounded  N.  by  tho. 
U.  S.  Territory  of  Arizona,  comprises  an  area  of  123,466 
sq.  m.,  with  1 47,133  inhabitants.  The  western  and  north- 
ern part  of  this  state  is  mostly  low  and  level  land,  in  some 
places  consisting  of  extensive  tracts  of  sandy,  unproduc- 
tive, and  arid  soil,  but  in  others  very  fertile,  ami  yielding 
two  crops  annually  of  wheat,  maize,  tobacco,  rice,  sugar, 
cotton,  and  all  kinds  of  tropical  and  semi-tropical  fruit. 
The  eastern  and  southern  part  is  covered  by  branches  of 
the  Sierra  Madre,  which  form  elevated  plateaus  interspersed 
by  deep,  sometimes  broad,  always  exceedingly  fertile  val- 
leys, ami  of  whose  mineral  wealth  travellers  give  almost 
fabulous  reports.  But  the  natural  riches  of  the  state  are 
very  little  developed.  About  100,000  of  the  population  are 
Indians,  and  of  these  many  tribes  live  as  nomads  and 
hunters  and  in  fierce  contest  witli  the  Spaniards.  The  best 
part  of  the  population  consists  of  those  Indian  tribes  which 
have  been  converted  to  Christianity,  and  which  have  settled 
down  as  agriculturists.  The  descendants  id'  the  Euro- 
pean immigrants  arc  described  as  indolent,  sensuous,  and 
treacherous. 

Sonora,  p.-v.  and  tp,,  cap.  of  Tuolumne  co.,  Cal.,  130 
miles  E.  of  San  Francisco,  equidistant  from  Yo  Semite  Val- 
ley  and  Calaveras  Rig  Trees,  the  terminus  of  the  Stockton 
ami  Copperopolis  R,  R..  has  4  churches,  yn  academy  and 
schools,  Snell  Library.  2  weekly  newspapers,  waterworks, 
a  foundry,  and  2  hotel.-.  Sonora  is  the  central  point  for  a 
large  gold-mining  area.  Principal  business,  mining,  fann- 
ing, lumbering,  and  viniculture.     1'.  of  v.  1322;  of  tp.  2489. 

in  \s.  II.  R.vxiiAM,,  Ed.  "  Union  Democrat." 

Sonora,  p.-v.  and  tp.,  Hancock  co.,  111.,  on  Mississippi 
River.     P.  lis... 

Simnia,  p.-v.,  Hardin  en,  K\\.  on  Louisville  and 
Nashville  and  Crcat  Southern  R.  R.      P.  2(11'.. 

Sonora,  v.,  Tarkio  tp.,  Atchison  co..  Mo.     P.  265. 

Sonora,  p.-v.,  Perry  tp..  Muskingum  co.,  0..  on  Cen- 
tral Ohio  division  of  Baltimore  and  Ohio  R.  R.      P.  97. 

Sonsona'te,  town  of  Central  America,  republic  of*  San 
Salvador,  is  beautifully  situated  in  a  rich  district,  well  built, 
and  carries  on  a  lively  trade  through  Acajutla,  its  port  on 
the  Pacific  Ocean.     P.  about  10.000. 

Son'tat;  (Hknriette), b.  in  Coblentz  May  I-"..  1805  ;  was 
a  singer  from  childhood  ;   was  gifted   with   line  vocal  and 
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dramatic  powers,  irhiofa  were  highly  cultivated;  excelled 
in  German  and  Italian  music,  and  at  the  age  of  twenty- 
five  rivalled  Mulibran,  Pasta,  and  Catalani ;  married  Count 
Rossi,  an  Italian  noble,  in  1830,  and  retired  to  private  life. 
Pecuniary  misfortunes  compelled  her  at  the  age  of  forty. 
five  to  resume  her  professional  career:  sbc  sang  in  Europe  ; 
came  to  the  I".  S.  in  1853,  and  d.  in  Mexico  June  Is,  [854, 
whilo  on  a  professional  tour.  Her  reception  everywhere 
was  enthusiastic,  but  at  this  period  her  musical  art  was 
impaired.  0.  B.  Frotitingham. 

Soo-f'how-Foo',  orSu-Chau,  town  of  China,  prov- 
ince of  Kiang-Soo,  in  a  very  rich,  densely-peopled,  and 
well-cultivated  district,  is  a  well-built  city,  consisting 
mostly  of  houses  of  granite  and  intersected  by  a  great 
number  of  broad  canals,  on  which  lives  a  largo  floating 
population.  Its  manufactures  of  linen  and  cotton  fabrics, 
articles  of  paper,  glass,  ivory,  iron,  wood,  and  horn,  and 
lacquered  ware  arc  celebrated  and  extensively  exported. 
Its  trade  is  very  active,  and  with  respect  to  the  gayety  and 
elegance  of  its  life  and  manners  it  seems  to  be  a  sort  of 
Chinese  Paris.  Its  population  is  said  to  exceed  that  of 
Nanking,  and  is  estimated  at  about  2,000,000. 

Soodan',  or  Sudan,  also  called  Nigritia  (the  home 
of  the  negro  race),  is  a  vast  territory  in  Central  Africa, 
with  entirely  undefined  frontiers,  but  bounded  N.  by  Sahara, 
W.  by  Senegambia,  E.  by  Darfoor,  and  S.  by  Upper 
Guinea.  It  is  still  very  imperfectly  known  as  a  whole  ;  our 
knowledge  of  it  is  mostly  confined  to  some  single  points 
which  have  been  visited  by  travellers,  such  as  Darfoor, 
Bornoo,  Saccatoo,  etc.  (which  see). 
Soofees.     See  Sufis. 

Sook-el-Shooyookh',  town  of  Asiatic  Turkey, 
province  of  Irak-Arabec,  on  the  Euphrates,  was  terribly  de- 
vastated by  the  plague  in  1S32,  at  which  time  it  had  about 
10,000  inhabitants.  It  has  still  a  very  important  horse- 
market,  as  the  horses  of  this  district  are  considered  the 
best  in  all  the  Turkish  dominions. 

Sooloo'  (or  Suluk)  Islands,  a  group  of  150  islands 
in  the  Indian  Ocean,  extending  from  Borneo  to  Mindanao, 
between  lat.  4°  44'  and  fi°  56'  N.,  and  Ion.  119°  30'  and 
122°  30'  E.  All  the  islands,  most  of  which  are  very  small, 
are  high,  well  wooded,  and  exceedingly  fertile,  yielding 
sandal-wood  and  teak  timber,  and  producing  sugar,  rice, 
coffee,  and  spices  in  abundance,  besides  being  rich  in  metals 
and  fish.  But  the  inhabitants,  who  are  Malays  and  gov- 
erned by  an  independent  sultan,  are  addicted  to  piracy, 
which  seems  to  be  their  principal  occupation. 

Soo'my,  or  Sumy,  town  of  Russia,  government  of 
Kharkow,  at  the  confluence  of  the  Psol  and  the  Suma,  has 
an  annual  market  in  November,  which  is  attended  by  a 
great  number  of  merchants.     P.  10,587. 

Soonga'ria,  or  Songaria,  a  vast  region  in  Central 
Asia  belonging  to  China,  extending  between  lat.  41°  and 
4S°  N.,  and  between  Ion.  75°  and  90°  E.,  and  bounded  W. 
and  N.  by  Russia,  E.  by  China,  and  S.  by  Thibet  and  Af- 
ghanistan. It  consists  of  an  elevated  plateau  surrounded, 
and  in  some  places  intersected,  by  lofty  mountains.  The 
plateau  is  generally  a  complete  desert,  and  the  numerous 
streams  which  rush  down  from  the  mountains  soon  lose 
themselves  in  the  sand  or  fall  into  the  large  salt  lakes  which 
frequently  occur.  In  the  valleys  or  along  the  lakes  and 
rivers  are  found  good  pastures,  where  the  inhabitants,  con- 
sisting of  nomadic  tribes,  rear  their  cattle,  mostly  buffaloes 
and  camels.  Originally,  the  land  was  inhabited  by  the 
Oosuns,  a  race  of  blond  complexion  and  blue  eves;  these 
were  expelled  by  the  Turks,  who  in  their  turn  had  to  give 
way  for  the  Mongols.  In  the  middle  of  the  eighteenth 
century  the  Calmucks,  the  principal  Mongolian  tribe,  were 
subdued  by  the  Chinese,  and  since  that  time  the  country 
has  been  a  Chinese  province. 

Soor  [anc.  Tyros'],  town  of  Asiatic  Turkey,  province  of 
Syria,  on  an  island  in  the  Mediterranean,  which  Alexander 
the  Great,  when  besieging  Tyre,  connected  with  the  main- 
land by  a  broad  dam.  It  has  suffered  very  much  from  earth- 
quakes, and  its  harbor  has  become  so  silted  up  as  to  be  ac- 
cessible for  small  vessels  only.     P.  about  5000. 

Soo'sa,  or  Su'sa,  town  of  Northern  Africa,  in  Tunis, 
is  surrounded  with  olive-groves,  and  has  an  extensive  trade 
in  oil  ami  manufactures  of  woollen  fabrics.  P.  about  S00O.' 
Soo'soo,  the  Platanitta  Gangeticiu,  a  cetacean  of  the 
Ganges,  the  ,,nlv  living  representative  of  the  family  Platan- 
lstidse,  which  is  allied  t.,  the  Iniidte,  or  fresh-water  dol- 
phins of  South  America.  It  is  some  twelve  feet  Ion",  and 
is  ordinarily  very  sluggish,  but  can  move  after  its  prey  with 
much  vigor.  It  has  lung  beaked  jaws,  120  teeth,  and  cu- 
rious rudimentary  oyes. 

Soot  [Sax.  m,i :  Dan.  *.../.  «oor/],  a  carbonaceous  deposit 
from  smoke,  formed  in  chimneys.     That  which  forms  near- 


est the  fire  is  often  shining  and  varnish-like,  consisting 
chiefly  of  dried  tarry  matters  mixed  with  carbon,  and  liv- 
ing a  brownish-black  powder,  sometimes  used  as  a  pigment 
under  the  name  of  Bistrk  (which  see).  That  which  forms 
farther  up  the  chimney  is  more  of  the  character  of  Lamp- 
black (which  see).  H.  Wurtz. 

Soothsayers.  See  Astrology,  Divination,  Magic 
and  Oracle. 

Soothsayers,  insects.     See  Mantis. 

Soph  i  'a,  town  of  European  Turkey,  in  Bulgaria,  has  23 
mosques,  several  Christian  churches,  celebrated  hot  mineral 
springs,  and  manufactures  of  leather,  arms,  earthenware, 
and  woollen  cloths.  In  its  general  appearance  it  is  a  dirty 
and  miserable  place.     P.  22,000. 

Sophi'a  Dorothe'a,  b.  at  Celle  Sept.  15,  1G06,  a 
daughter  of  Duke  George  Wilhelm  of  Brunswick-LUne- 
burg-Cclle,  was  married  Nov.  21,  16S2,  to  George,  eldest 
son  of  the  elector  Ernst  August  of  Hanover,  and  afterward 
king  of  England.  She  bore  him  two  children — George  II. 
and  Sophia  Dorothea,  queen  of  Prussia  and  mother  to  Fred- 
erick II. — but  the  marriage  was  very  unhappy.  She  asked 
for  a  divorce,  and  when  neither  her  father  nor  ber  father- 
in-law  would  give  their  consent,  she  determined  to  elope 
with  Count  Konigsmark  to  Wolffenbiittel.  The  intrigue 
was  discovered  by  the  Countess  von  Platen,  whom  jealousy 
made  sharp-sighted,  and  July  2,  1091,  when  in  the  night 
the  count  came  out  from  the  chamber  of  the  princess,  he  was 
murdered  by  four  electoral  guards.  Deo.  28,  1694,  the  di- 
vorce took  place,  and  she  lived  afterward  in  retirement  till 
her  death,  Nov.  13,  172G,  at  Ahlden,  near  Celle,  whence  her 
popular  name,  "the  princess  of  Ahlden." 

Soph  1st  [Gr.  coc£h<7ttjs,  &o4>uTTai,  applied  to  the  seven 
wise  men  of  Greece;  afterward  to  the  teachers  at  Athens 
who  gave  lessons  in  the  arts  and  sciences  for  money].     The 
course  of  Greek  philosophy  commences  with  the  establish- 
ment of  a  material  first  principle — water,  air,  fire,  etc. — and 
tends  toward  the  recognition  of  mind  as  this  first  prinoiple. 
Anaxagoras  explicitly  announced  mind  (poOs)  as  such  first 
principle.     The  first  and  most  obvious  phase  of  mind  as 
an  activity  is  its  capacity  to  reflect,  and  hence  to  discover 
grounds  and  reasons.     Each  ground  or  reason   in   some 
measure   communicates  its  peculiar  character  to  the  fact 
or  opinion  which  it  grounds.    Hence,  from  the  stand-point 
of  grounds  and  arguments  all  truth  seems  to  be  an  arbitrary 
affair,  depending  upon  the  selection  of  grounds  and  reasons 
which  one  makes.      Truth  is  supposed  to  be  many-sided, 
and  the  point  of  view  taken  is  supposed  to  justify  one's 
difference  in  opinion.     The  art  of  presenting  grounds  or 
reasons  to  justify  any  view  is  the  art  of  the  Sophists.     The 
fact  that  these  many  sides  or  grounds  of  truth  arc  mutually 
interdependent,  and  therefore  that  each  has  truth  only  as 
seen  in  view  of  the  rest, — this  is  the  further  and  deeper  in- 
sight which  it  belonged  to  Socrates  and  Plato  to  discover  and 
unfold.     The  universal  or  general  is  the  net  result,  as  well 
as  the  active  principle,  of  that  dialectio  process  which  ap- 
pears in  the  genesis  and  mutual  destruction  of  different 
opinions — "  different  points  of  view."     As  a  necessary  clo- 
mentary  stage  of  human  thinking,  the  province  of  the  So- 
phists is  of  permanent  importance  in  the  history  of  philos- 
ophy.    The  Eleatics,  who  set  up  the  doctrine  of  pure  being, 
found  it  necessary  to  refute  the  phases  of  change,  finitudo, 
and  negativity  that  appear  in  the  world.     Zeno  according- 
ly discovered  the  dialectic  of  self-contradiction  involved  in 
those  phases.     This  was  adopted  by  the  Sophists,  of  whom 
the  chief  were  Protagoras  the  Individualist  (b.  490  b.  a), 
Gorgias  the  Nihilist  (came  to  Athens  427  b.  a),  Hippias 
the  Polymathist,  and  Prodious  the  Moralist  (both  younger 
contemporaries  of  Protagoras).     Everything  that  existed 
in  the  Greek  consciousness  as  opinion,  faith,  custom,  relig- 
ious tradition,  even  the  evidence  of  the  senses,  was  sapped 
and  rendered  uncertain  by  the  ratiocination  of  these  So- 
phists.    Protagoras  asserted:  Man  is  the  measure  of  all 
things.     Just  as  each  thing  appears  to  each  man,  so  is  it 
for  him.    All  truth  is  relative.    The  existence  of  the  gods  is 
uncertain.    Gorgias  expressed  his  nihilism  in  three  proposi- 
tions :  (a)  Nothing  exists;  (i)  if  anything  existed,  it  would 
be  unknowable;  (c)  if  anything  existed,  and  were  know- 
able,  the  knowledge  of  it  could  nevertheless  not  be  commu- 
nicated to  others.     '•  Common  sense,"  so  called,  is  the  stage 
of  naive  faith  in  one's  point  of  view.     The  discovery  of  the 
equal  validity  of  "  many  points  of  view  "  leads  on  the  one 
hand  to  sophistical  practices,  or  on  the  other  to  scepticism. 
Pyrrhonic  scepticism  in  Greece  connects  through  the  Me- 
garian  school  to  the  dialectic  of  the  Sophists  and  of  Zeno 
the  Eleatic.  William  T.  Harris. 

Soph'ocles,  b.  in  495  b.  c.  at  Colonus,  a  village  of 
Attica,  near  Athens,  led  the  triumphal  choir  of  Athenian 
youths  celebrating  the  victory  of  Salatnis:  ^Eschylus  fought 
in  the  ranks  of  the  soldiers,  and  Euripides  was  born  on  the 
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day  of  the  battle.     His  father  was  a  man  of  mean?,  ami 
devoted  his  whole  life  to  poetry,  and  the  psean  he  Bang  be- 
fore the  Athenians  assembled  around  the  trophies  of  Sal- 
amis  was  his  own  composition.     His  teacher  in  ntae\ 
Lamprus,  a  celebrated   name,  and   in  4(.Js  n.  r.  he  brought 
his  first  tragedy,  probably   Triptolemus,  which  now  is  lost, 
on  the  stage.     The  moment  was  exciting.     There  was  a 
turning-point   in   Athenian   politics;    the    age  of   Pericles 
was  dawning.      Pooplo   expected   a   similar  movement  in 
literature,    and    the    competition  *  between    the    old    poet 
JBschylus,  who  had  held  the  supremacy  undisputed  for  a 
whole  generation,  and  the  new  poet  Sophocles,  caused  such 
an  agitation  that  the  archon  was  at  a  loss  where  to  find 
judges  of  sufficient  authority.      The  festival  was  about  to 
begin,  and  no  judges  of  the  competing  tragedies  wero  as 
yet  appointed,  when   Cimon   and   his  nine  colleagues  en- 
tered the  theatre,  just  returning  from  the  expedition  to 
Seyros,  whence  they  brought  back  to  Athens  the  ashes  of 
Theseus:  and  when  they  approached  the  altar  to  oiler  up 
their  libations,  the  archon  retained  them  there,  took  their 
oaths,  and  thus  the  highest  authority  of  the  old  time  was 
seated   as  judge  over  the  first  steps  of  the  new.     But  tho 
prize  was  given   to  Sophocles,  and  yEschylus  left  Athens 
and  went  to  Sicily.     From  this  moment,  and  up  to  the  year 
4  11    n.  c,  Sophocles    reigned    in    tho   Athenian   theatre — 
that  is,  he  was  the  modeller  of  the  religious  and  msthetical 
ideas  of  the  Athenian  people,  the  artistic  representative 
of  the  spirit  of  the  age:  and  even  vEschylus  adopted  his 
innovations,  tho  introduction  of  the  third  actor,  the  reduc- 
tion of  tho  trilogy  from  a  pragmatical  to  a  merely  philo- 
sophical  unity,  etc.     Hut  about  this   time  a  new  turning- 
point  was  reached  in  the  history  of  Greek  civilization ;  tho 
age  of  the  Sophists  drew  near,  and  Euripides  gained  tho 
first  prize  in  441  b.  c.     Sophocles  was  never  superseded, 
however.    In  the  very  next  year  (440  b.  c.)  he  brought  the 
Antigone  on  the  stage,  and   this  work,  which  in  its  ideal 
conception,  as  well  as  in  many  of  its  actual  details,  is  a 
direct  vindication  of  the   political   principles  of  Pericles, 
produced  an  unbounded  enthusiasm  ;  the  Athenians  chose 
him   atrategos  immediately   afterward.      His   last  victory 
was  won  after  his  death  by  the  performance  of  his  post- 
humous tragedy,  (Edipm  at  CoIohub.     But  he  had,  never- 
theless, now  a  rival,  and  elements  utterly  at  variance  with 
the  ideas  he  preached  were  at  work  in  Athenian  life.     Fi- 
nally, his    enemies    attacked    hi  in    as    they    had   attacked 
Pericles:  unable  to  cope  with  his  genius,  they  assaulted 
his  person.     In  the  last  year  of  his  life  his  son,  lophon, 
accused  him  of  having  fallen  into  dotage  and  of  being  in- 
capable of  administering  his  own  estate.     But  Sophocles 
went  to  the  court,  and  read  to  the  judges  a  song  from  (Edi- 
piis  at  Colonw  :  the  cast-  was  then  dismissed.     D.  at  Alliens 
in  405  it.  c.     He  is  said  to  have  composed  1311  plays,  besides 
lyrical  poems,  but  only  seven  tragedies  have  come  down  to 
us  entire — namely,  Antigone,  Electro,  TracKinise,   (Edipus 
Hex,  Ajax,  Philoctetess    and  CEdipua   Colour us.     Editions, 
translations,  and  historical  and  critical  reviews  are  num- 
berless.    Among  the  latest  editions  are  those  by  Wunder 
((Jotha,  1S|S  ,v-Y.,  lid  and  lit]  els.),  Tourncur  (Paris,  is;;;), 
Si  lineidewin  (Berlin,  1873),  Campbell  (vol.  i.,  Oxford,  1S73), 
Dindorf  (Leipsic,  1866).     There  are  English  translations 
by  Dale  (1824),  Plumptrc  (1866),  Campbell   (1874),  and 
others.  Clemens  Petersen. 

Sophocles  (EVANGELINTTS  ArOSTOMnEs),  LTj.D..  b.  in 
Greece  Mar.  S,  1807,  studied  at  t he  convent  on  Mount 
Sinai:  emigrated  to  the  C.S.;  entered  Amherst  Colleges 
in  1829;  was  tutor  in  Harvard  College,  with  a  brief  inter- 
mission, from  184,2  to  1856,  and  in  I860  became  professor 
of  ancient,  modern,  and  Byzantine  Greek.  He  has  pub- 
lished a  Greek  Grammar  i  L838),  First  Lessons  in  Greek 
(1839),  Greek  Exercise*  (1841),  Romaic  Grammar  (1842), 
Greek  Lessons  for  Beginners  ( L843),  Catalogue  of  Gre\  /,• 
Verbs  (1844),  History  of  the  Greek  Alphabet,  etc.  (1848), 
Glossary  of  Later  and  Byzantine  Greek  (I860),  revised  as 
Greek  Lc.ri<-on  of  the  Roman  and  Byzantine  I'triodn  (1870). 

Sophonisba.     See  Masiniksa. 

So  phi  <m,  llouiishod  at  Syracuse  in  tho  middle  of  the 
fifth  century  it.  C.,  and  was  tho  inventor  of  the  SO  oalle  I 
mime — that  is.  he  transformed  it  from  a  social  entertain- 
ment into  a  form  of  literary  composition.  The  Creeks  of 
Sicily,  noted  for  their  broad  humor  and  exuberant  talent 
for  merriment,  used  at  tho  festivals  of  Dionysus,  or  per- 
haps at  any  kind  of  social  gatherings  to  give  dramatic 
representations  of  events  of  the  lite  of  I  he  wine  god,  or  of 
such  incidents  of  every-day  life  as  corresponded  En  tone  to 
the  character  of  the  feast.  In  these  representations  ges- 
ticulation and  musical  composition  seem  to  have  been  the 
Erincipal  elements,  but  words  were  al80  supplied,  and 
y  tho  transition  to  a  form  of  literary  composition  they 
became,  of  course,  of  predominating  importance.  The  ; 
Mimes — that    is,    small   comedies — of    Sophron    enjoyed    a  J 


great  reputation  in  ancient  times;  Plato  read  them  again 
and  again,  and  slept  with  them  under  his  pillow.  But 
only  a  few  fragments  ha  ve  come  down  to  us,  .collected  by 
Rlomlicld  in  Museum  Cn'Hcum (vol.  ii.,  1826), and  by  Ahrens, 
De  Grcec.  Dialect,  (vol.  ii.  p.  464). 

So'quel,  p. -v.  and  tp.,  Santa  Cruz  co.,  Cal.,  on  Mon- 
terey Bay.     P.  1193. 

So'ra,  town  of  Italy,  province  of  Caserta,  on  the  Gari- 
gliano,  in  a  plain  surrounded  by  bills,  ties  about  58  miles 
N.  N.  W.  of  Naples,  is  a  walled  town,  has  some  good 
churches  and  other  public  buildings,  with  a  few  handsome 
private  palaces,  and  boasts  a  fine  cafe  and  inns  for  travel- 
lers. The  paper,  woollen,  and  other  manufactories  hero 
are  on  a  very  considerable  scale,  and  are  provided  with 
good  modem  machinery.  Much  effort  ifl  making  for  im- 
provement in  public  instruction,  especially  in  the  primary 
schools.  The  remains  of  tho  old  Volscian  Sora,  once  so 
important  a  city,  are  very  insignificant,  and  the  fact  that 
it  was  taken  by  the  Romans  in  the  year  41  1  of  their  city 
is  almost  all  that,  is  certainly  known  of  its  early  history. 
In  the  sixth  century  it  suffered  severely  from  the  northern 
invasions;  in  the  ninth  it  fell  into  the  hands  of  the  Sara- 
cens, who  were,  however,  soon  driven  out.  For  many  cen- 
turies afterward  the  possession  of  Sora  was  an  almost  con- 
stant subject  of  dispute  between  the  Normans,  Angevins, 
popes,  etc.,  who  gave  it  no  rest.  In  lfi:;i  it  was  wellnigh 
totally  overthrown  by  an  earthquake,  but  was  soon  rebuilt. 
Sora  is  said  to  have  had  a  bishop  as  early  as  272,  and  tho 
canons  of  tho  collegiate  church  of  Santa  Restituta  have 
the  odd  privilege  of  wearing  the  red  velvet  cape  otherwise 
worn  only  by  the  pope  himself.     P.  12,074. 

Sorac'te,  the  present  Montr  di  San  Oreste,  a  mountain 
of  Etruria,  an  outlying  offset  of  the  Apennines,  from  which 
it  is  detached  by  the  valley  of  the  Tiber,  rises  with  its 
bold  and  abrupt  masses  of  the  peculiar  hard  Apennino 
limestone  2420  feet,  above  the  surrounding  plain,  and 
forms,  especially  when  its  top  is  covered  with  snow,  a  con- 
spicuous and  very  picturesque  feature  in  the  views  of  tho 
Campagna.  (Horace,  Conn.,  i.  9.)  In  ancient  times  it 
was  dedicated  to  Apollo,  and  bore  on  its  top  a  celebrated 
temple  of  this  god,  to  which  largo  and  peculiarly  solemn 
processions  were  made  from  Rome,  situated  26  miles  to  the 
S.  In  746,  Oarloman,  the  brother  of  Pepin,  founded  the 
monastery  of  San  Silvestro  on  the  site  of  the  old  pagan 
temple.  Its  present  name  the  mountain  has  received  from 
a  village,  San  Oreste,  situated  on  its  slope  and  notorious 
for  its  sour  wine. 

Sora'fjna,  town  of  Italy,  province  of  Parma,  The  old 
castle  contains  some  fine  frescoes.  Under  Joseph  II.  Soragna 
gave  its  name  to  a  principality.     P.  5492. 

Soranjee*  the  name  given  in  the  East  Indies  to  Mo- 
RIN71INB  (which  sec),  a  yellow  crystalline  coloring-matter 
found  in  the  root  of  Morinda  citrtfolia.  Its  chemical  com- 
position is  C28H30O1S.  When  heated  it  is  com  erted  into 
morindone,  a  beautiful  crystalline  substance  containing 
C14HJ0O5. 

Sora'no,  or  Sovana,  town  of  Italy,  province  of  Gros- 
seto,  on  a  tufa  rock  ah  oil  ."»0  miles  E.  S.  ]<].  of  the  town  of 
Gr0880to.  This  place,  unhealthy  like  the  whole  district, 
was  originally  a  stronghold  of  the  Addon  ran  desohi,  from 
whom  it  passed  to  the  Orsini,  who  built  the  upper  fortress, 
then  to  the  city  of  Siena,  and  finally  to  Florence.     P.  ."*."»«'.), 

So'rau,  town  of  Prussia.,  province  of  Urandenburg.  on 
the  Qoldbaoh,  is  an  old  town,  with  extensive  cloth  manu- 
factures, print-works,  bleaching-fiolds,  etc.     P.  11,264. 

Sorb'ite  [Lat.  sorbum,  "sorb  tree"],  or  Mountain* 
ash  SUgar«  This  saccharine  substance  is  formed  in  the 
juice  of  the  berries  of  Sorbus  aucuparia,  the  mountain-ash, 
a  European  plant,  as  well  as  in  the  related  American  plant, 
Sorbus  amerieana.  These  small  trees  have  bunches  of 
brilliant  scarlet  berries,  and  arc  hence  grown  in  gardens 
for  ornament.  The  sugar,  which  has  the  composition 
CeHiaOej  of  an  isomere  of  glucose,  is  stated  to  be  in- 
capable of  fermentation  :  and  when  the  juice  of  the  berries 
is  allowed  to  ferment,  so  that   il  afterward  settles  clear,  the 

unchanged  sorbite  will  crystallize  out  on  evaporation  in 
line  transparent  crystals,  which  an-  tri metric,  have  density 
L.R54,  arc  Bweel  as  cane-sugar,  and  dextro  rotatory  to  47°. 
It  is  soluble  in  half  its  weight  of  cold  water,  insoluble  in 
alcohol;  forms  a  cubical  compound  with  NaClj  dissolves 
time  and  baryta  like  suoroae;  and,  according  to  Berthelot, 
will  undergo  tho  lactic  and  butyric  fermentations  with 
ohet   s,  like  lactose,  II.  Wurtz. 

Sorhonne',  tho  name  generally  applied  to  the  theo- 
logioal  faoulty  of  the  ancient  University  of  Paris,  was  de 

rived  from    Robert  de  Borbon  (0.  at  Sorbon  in  the   Allium 

in  1201,  and  afterward  chaplain  to  Louis  IX.1.  In  1252  he 
founded  an  institution,  conneotod  with  the  I  nivorsity  of 
Paris,  in    which  a  number    of  secular  priest-  were  t"    ti 
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theology  gratuitously  to  poor  students,  ami  in  the  follow- 
ing year  the  institution  received  its  charter  from  Louis 
IX.,  which  was  confirmed  in  1263  hy  Pope  Clement  1 V. 
The  great  care  which  was  taken  not  to  admit  among  the 
iny  but  men  of  the  highest  talents  ami  attain- 
ments soon  procured  for  the  school  a  European  fame,  and 
in  the  fourteenth  century  the  entire  theological  faculty  of 
university  was  merged  into  it.  During  the  Middle 
Ages,  i  of  the  Reformation,  and  even  after  that 

time,  the  Sorbonne  was  generally  considered  one  of  the 
highest  authorities  of  the  Christian  Church,  and  its  de- 
cisions were  appealed  to  not  only  in  theological  ci 
versics,  hit  also  in  the  contests  between  the  popes  and  the 
secular  powers.  It  was  a  staunch  champion  of  the  free- 
dom of  the  tJallican  Church,  and  strongly  opposed  to  l'l- 
tramontanism.  It  condemned  Jansen  and  the  Jansenists 
in  matters  of  doctrine,  but  it  sided  with  them  in  their  light 
with  the  Jesuits.  Its  culmination  was  in  the  time  of  Car- 
dinal Kichelieu,  who,  himself  a  graduate  of  the  school, 
provided  it  with  a  magnificent  building  and  enlarged  its 
library.  But  in  its  contest  with  the  philosophy  of  the 
eighteenth  century  it  was  unsuccessful,  and  it  had  outlived 
its  fame  when,  during  the  Revolution,  it  was  suppressed 
and  bereft  of  its  endowments.  At  the  reconstruction  of 
the  university  in  [SOS  by  Nap  'Icon  I.,  the  building,  still 
calle  1  the  Sorbonne,  was  given  to  the  theological  faculty  in 
connection  with  the  faculties  of  science  and  belles-lettres. 
(See  Duvemet,  Hiatoirt  tie  la  Sorbonne  (2  vols.,  1701)).) 

Sorb  Tree,  or  Wild  Service,  the  Pyrm  terminal!*,  a 
small  European  tree  (order  Rosacea-)  whose  wood  is  very 
hard  and  valuable.  Its  fruit,  the  sorb,  when  over-ripened, 
is  soft  and  mellow,  and  very  good  eating.  Hertfordshire  is 
famous  for  its  sorbs,  which  are  largely  marketed  in  Lon- 
don. (See  Service  Tree  and  Medlar.) 
Sorcery.     See  Magic. 

Sorel',  a  nourishing  town,  capital  of  Richelieu  oo.,  Que- 
bec, Canada,  on  the  St.  Lawrence,  just  below  the  mouth 
of  Surel  (or  Richelieu)  River,  45  miles  below  .Montreal. 
It  has  extensive  manufactures,  and  a  large  lumber-trade 
with  tropical  America.  The  town  is  finely  laid  out,  has  a 
large  public  square,  good  schools,  and  4  weekly,  1  tri- 
weekly, and  1  monthly  periodical.  It  is  the  seat  of  a  con- 
vent, hospital,  academy,  and  college  of  the  Roman  Cath- 
olics.    I'.  5636. 

Sorel  (Agnes).     See  Agnes  Sorel. 

Sorel's  Cements.  These  cements  owe  their  name  to 
the  inventor,  the  French  chemist  Sorel.  The  principle  on 
which  they  are  founded  is  the  mixing  of  a  concentrated 
solution  of  a  metallic  chloride  with  the  oxide  of  the  same 
metal  to  a  pasty  mass,  when,  in  case  of  several  metals,  a 
solid  insoluble  oxychloride  is  rapidly  formed,  which  is 
sometimes  quite  crystalline  and  hard.  The  most  approved 
compositions  of  this  class  are  those  made  with  the  chlorides 
of  zinc  and  magnesium.  A  solution  of  MgCl  of  a  density 
of  20°  to  30°  of  Bauinc's  hydrometer  is  mixed  with  mag- 
nesia to  a  paste,  which  may  be  applied  and  moulded  like 
plaster.  It  concretes  to  a  very  white  mass  of  the  hardness 
of  marble.  Chloridc-of-zinc  solution  mixed  with  oxide  of 
zinc,  forms  a  similar  cement-composition.        H.  Wurtz. 

Soresi'na,  town  of  Italy,  province  of  Cremona,  15 
miles  X.  W.  of  Cremona.  The  churches  contain  frescoes 
and  other  artistic  objects  worthy  of  notice,  and  intarsias 
of  great  beauty  are  still  wrought  here.  This  town  is  re- 
markable for  its  domestic  industries,  and  it  carries  on  an 
active  traffic  in  the  products  of  the  vicinity.     P.  S919. 

Sorex,  the  shrew.     See  Soricim.e. 

Sor'ghum,  a  genus  of  grasses  of  the  tribe  Andropo- 
gonca\  closely  allied  to  the  sugar-cane,  presenting  many 
varieties  and  having  various  names.  The  variety  usually 
known  as  sorghum  I  S.  culgare  or  X.  sacchnratum)  has  been 
cultivated  from  time  immemorial  in  Africa  and  China;  in 
Africa  it  is  called  imphee.  The  plant  was  almost  unknown 
in  Europe  until  ls.il,  when  Count  dc Montigni,  the  French 
consul  at  Shanghai,  sent  some  seeds  to  Paris,  which  were 
planted,  hut  only  one  is  said  to  have  germinated,  and  from 
this  has  sprung  nearly  all  the  seed  sown  in  Europe  and 
America.  In  1856  some  of  this  seed  was  obtained  by  the 
1  .  S.  patent-office  and  distributed,  bat  the  introduction  of 
the  plant  here  is  mainly  owing  to   Mr.    Orange  Judd  of 

New  lork,  proprietor  of  the  .1 ,„  ,  Agriculturist,  who 

imported  25,000  p  the  seed,  which  he  distributed 

among  the  subscribers  to  his  ,,. ,,„.,.  i„  „„  ,s  of  (ne 
country.  In  1857",  Mr.  Wray,  an  Englishman,  brought  to 
New  \ork  seeds  of  several  varieties  of  the  African  imphee 
ami  they  were  tested  by  many  agriculturists,  but  the  result 
was  upon  the  whole  unsatisfactory,  ami  the  Chinese  variety 
is  the  one  chiefly  cultivate  1  here.  Tlii^  attains  a  hci-ht  of 
from  eight  to  eighteen  feet,  and  befoe  the  seed-cluster 
makes  its  appearance  bears  a  close  resemblance  to  Indian 


corn.  It  will  grow  in  any  place  where  maize  succeeds,  but 
rarely  ripens  its  seed  N.  of  lat.  41°.  It  is  sown  in  drills  or 
in  hills  like  Indian  corn,  and  the  mode  of  cultivation  is 
essentially  the  same.  The  stalks  are  cut  oil-  at  the  ground 
just  before  the  hard  frosts  set  in,  stripped  of  their  lea\cs, 
and  stored  away  for  pressing.  Well-ripened  stalks  yield 
about  half  their  weight  of  juice,  of  which  from  fne  to  ten 
gallons  are  required  for  a  gallon  of  syrup.  The  saccharine 
matter  is  chiefly  in  the  form  of  glucose,  and  produces  only 
a  very  small  percentage  of  crystallized  sugar,  so  that  the 
plant  is  cultivated  chiefly  for  the  molasses  or  syrup.  A 
fair  average  yield  is  about  150  gallons  to  the  acre.  This 
syrup  varies  greatly  in  quality,  according  to  the  care  and 
skill  bestowed  upon  its  manufacture,  from  a  dark  greenish- 
brown  fluid  with  an  unpleasant  weedy  flavor,  to  an  am- 
ber-colored saccharine  syrup  destitute  of  any  characteristic 
flavor.  The  finer  qualities  are  by  many  preferred  to  the 
best  cane-molasses.  The  total  production  of  sorghum- 
molasses  in  the  I".  S.  in  1S60  was  about  6,750,000  gallons; 
in  1 --7(1  it  was  more  than  1 1',. lulu, null  gallons,  of  which  nearly 
10,000,000  were  in  the  States  of  Indiana,  Ohio,  Illinois, 
Kentucky,  and  Missouri.  The  seeds  are  chiefly  used  as 
food  for  cattle,  swine,  and  poultry,  although  bread  has 
sometimes  been  made  from  the  flour.  Coarse  wrapping- 
paper  has  been  manufactured  from  the  refuse  of  the  stalks 
after  pressing.  As  fodder  for  cattle  it  is  not  regarded  as 
equal  to  Indian  corn. 

So'ria,  town  of  Spain,  province  of  the  same  name,  on 
the  right  bank  of  the  Duero,  is  surrounded  with  thick  old 
walls,  has  some  leather  manufactures  and  dyeing  estab- 
lishments, and  carries  on  trade  in  wool.     P.  5004.  ° 

Soric'idne  [from  Sorer,  the  Latin  name  of  the  typical 
form],    a    family    of  mammals   of  the  order   Insectivora, 
which  are  often  designated  as  shrews  or  shrew-mice.     Ex- 
ternally, they  have   much    resemblance   to    mice,    but  are 
readily  distinguishable  by  the  longer  and  pointed  snout, 
and  of  course,  belonging  to  a  different  order  as  they  do, 
they  have  no  real  affinity.     In  contrast  with  the  Talphhe, 
to  which  they  are  most  nearly  related,  thev  present  the 
following  characters:  The  skull  (which  has  a  conoid  con- 
tour)  has  well-developed  posterior   ridges:    the   foramen 
magnum  subcircular  and  inclined  a  little  forward  below; 
well -developed  post-glenoid  processes;  the  tympanic  ele- 
ments annular,  and  not  forming  bulla? ;  the  infra-orbital 
canals  long,  subcylindrical  tunnels  covered  by  broad  osseous 
walls:  and  the  zygomatic  arches  not  developed;  the  lower 
jaw  has  its  ascending  rami  deflected  outward,  and  each 
has  a  cavity  at  the  bottom  of  the  coronoid  process:  the 
teeth  range  in  number  from  2fi  to  ofi  (M.  $,  P.  M.  };;,  C.  I, 
L  ?:$  X  2);  the  true  molars  of  the  upper  jaw  have  four 
primary  (but  generally  reduced  to  three  by  coalescence  of 
the  median)  external,  and  two  primary  and  more  elevated 
internal  cusps,  circumscribing  V-shaped  areas,  and  a  well- 
developed  secondary  posterior  lower  ledge:  the  molars  of 
the  lower  jaw  have  two  primary  external  cusps  (anterior 
anil  posterior),  and  four  primary  internal  ones,  the  antero- 
extcrnal  connected  with    anterior   and    intero-median  in- 
ternal   by   ridges,   and  thus   circumscribing   a  triangular 
area;  the  two  median  inferior  incisors  are  large  and  pro- 
clivous;  the  vertebrae  are  also  characteristic,  the  cervical 
having  well-developed  hypapophyses,  and  the  dorsal  and 
lumbar  distinct  hyperapophyses  :'  the  sternum  has  a  broad 
but  not  keeled  manubrium;  the  anterior  members  are  more 
slender  than  the  posterior;  the  carpus  is  normal,  and  has 
no  sickle-shaped  bone  or  os  intermedium  ;  the  scapula  is 
short  and  broad.     The  family  thus  defined  is  a  very  homo- 
geneous one.  and  although  it  is  by  far  the  largest  las  re- 
gards number  of  species)  in  the  order  to  which  it  belongs, 
the  differences  between  its  constituents  are  less  than  in  any 
othcrof  the  related  polytypic  families.    Representatives  are 
found  in  the  entire  northern  hemisphere,  and  extend  south- 
ward into  India  and  Eastern  Asia  in  the  Old  World  and  into 
Mexico  in  the  New.    By  II.  Milne-Edwards  eight  genera  are 
recognized;  of  these,  three  (Sor&r,  Croci Jura,  and  Cranwpu*) 
are  represented  in  Europe,  and  three  {San  t,  Blarina,  and 
Hydragale  or  Neosorer)  in  North  America,  while  the  re- 
maining three  {Annrotorer,  Diplomesotlou,  and  Nectogale) 
arc    Asiatic.     Other  genera   which    were   referred    to   the 
family  by  the  older  authors  have  no  affinity  with  these,  but 
belong  to  different  families.     The  species  are  all  of  small 
size,  and  some  of  them  are  among  the  least  of  mammals. 
They  have  certain  glands,  near  the  fore  limbs,  nn  the  sides, 
and  behind  at  the  base  of  the  tail,  in  which  is  secreted  a 
musky  fluid.     They  feed  not  only  on  insects,  worms,  etc., 
but  on  such  young  vertebrates  (birds,  etc.)  as  they  are  able 
to  overcome.  Theodore  (Jill. 

Sorites.     See  Logic,  by  Prof.  V7.  D.  Wilson,  LL.D., 
L.  H.  D. 

Soro'sis  [Gr.  a-uipeuaas.  ''aggregation"],  a  term  in  bot- 
any applied  to  a  compound  fleshy  fruit  formed  by  the  close 


SORREL— SOTEEIOLOOY. 


377 


aggregation  of  many  flowers  whose  floral  whorls  become 
succulent,  as  the  pineapple. 

In  Mar.,  1863,  Hie  first  woman's  club  of  America  was 
organized  umlcr  (he  name  of  Soroaie,  and  has  continued  to 
exist  tinder  the  same  stylo  and  title;  its  object,  being,  as 
stated  in  if-  constitution,  to  bring  together  representative 
women  in  literature, art, science, and  kindred  pursuits, and 
by  uniting  them  render  them  helpful  to  one  another  and 
useful  to  society.  The  first  annual  report  of  the  executive 
committee  of  Sorosis,  adopted  at  the  annual  meeting  of  tbo 
club  and  published  in  the  World  ot  Mar.  23,  1869,  states  that 
Mrs.  Croly  was  stimulated  to  the  formation  of  a  woman's 
club  by  the  refusal  of  the  committee  on  the  Dickens  dinner 
from  the  Press  Club  to  allow  women  to  participate  equally 
with  men  on  that  occasion.  She  thereupon  invited  the  co- 
operati  mi  of  ladies,  and  a  meeting  was  called  at  her  hon-e 
in  West  Fourteenth  street  to  formulate  a  plan  having  that 
object  in  view.  There  were  present  at  the  first  meeting 
Miss  Kate  Field,  Mad.  Botta,  Mrs.  Henry,  Mrs.  Field,  Mrs. 
0.  1>.  Wilbour,  and  Mrs.  Croly.  A  call  for  a  meeting  of 
organization  signed  by  these  ladies  resulted  in  the  assem- 
bling of  fourteen  well-known  women  at  the  same  place  on 
the  following  Monday,  twelve  of  whom  organized  a  woman's 
club  under  the  name  of  "  Sorosis,"  which,  in  the  pursuit  of 
n  name  which  should  not  stand  in  the  way  of  any  object 
desired,  Mrs.  Croly  found  in  a  botanical  dictionary.  The 
officers  first  elected  were — president,  Mrs.  Fanny  Fern 
Parton;  vice-president,  Mrs.  J.  C.  Croly ;  secretary,  Miss 
Kate  Field;  executive  committee,  Phebe  Cary,  Mrs.  Ella 
Clymer,  Mail.  Demorest,  Miss  Josephine  Pollard,  and  Mrs. 
Sara  li.  Hopper.  Subsequently,  the  officers  stood  as  fol- 
lows: president,  Miss  Alice  Cary;  secretary  and  treasurer, 
Mrs.  C  I  J.  Wilbour ;  chairman  of  executive  com  in  it  tee, 
Mrs.  Agnes  Noble,  Mrs.  Parton,  Miss  Kate  Field,  and  Miss 
Phebc  Cary  declining  or  not  being  able  to  serve.  At  the 
close  of  the  first  year  nineteen  regular  club  meetings  had 
been  held — fifteen  at  Delmonico's  (the  homo  of  the  club), 
four  at  the  houses  of  members;  and  tho  meetings,  it  is 
Stated,  were  rendered  conspicuously  profitable  by  conver- 
sational disquisitions  and  literary  exercises  of  a  high  order. 
The  number  had  increased  to  83  members  in  good  and 
regular  standing,  S  of  whom  were  honorary.  Amongthese 
Were  6  artists  or  workers  in  art,  22  authors,  G  editors,  1 
historian,  11  poets,  il  teachers  and  lecturers,  S  well-known 
philanthropists,  2  physicians,  4  writers  on  science,  besides 
others,  contributors  to  periodicals.  At  the  first  January 
meeting  (1S69)  the  committee  having  in  charge  tho  ob- 
taining of  an  act  of  incorporation  reported  that  a  certificate 
of  incorporation  under  the  general  law  of  tho  State  had 
been  filed  in  the  archives  of  the  secretary  of  state,  a  dupli- 
cate of  which  was  presented  and  adopted  by  the  olub. 
The  names  of  tho  incorporators  were  Agnes  Noble,  Jennie 
C.  Croly,  Charlotte  B.  Wilbour,  Celia  M.  Burleigh.  E. 
Louise  Demorest,  Ella  M.  Clymer,  Josephine  Pollard,  Sara 
L.  Hopper. 

Many  women's  clubs  have  since  been  formed,  but  Sorosis 
is  the  only  one  whose  membership  and  management  con- 
sist of  and  are  maintained  wholly  and  solely  by  women. 
The  scheme  of  the  club  is  social  and  educational.  It  holds 
two  meetings  during  the  month — one  on  the  first,  the  other 
on  the  third  Monday — both  at  Delmonico's,  corner  Twenty- 
sixth  street  an  I  Fifth  avenue.  The  first  is  social,  and  to 
it  the  members  are  permitted  to  bring  guests;  the  second 
is  for  business  purposes,  and  is  confined  to  members  only. 
This  membership  is  divided  up  into  ten  working  com  mi  i  bees 
— literature,  art.  science,  education,  music,  philanthropy. 
bouse  and  home,  drama,  journalism,  and  business-women. 
Two  of  these  committees  have  the  charge  of  each  social 
meeting,  contributing  to  the  useful  entertainment  of  the 
club  reports  Of  facts  interesting  to  women  in  their  special 
departments,  and  suggestive  papers  to  lead  discussion  upon 
previously-stated  questions — the  reports  being  intended  to 
constitute  a  summary  or  record  of  what  is  being  done  by  or 
for  women  in  different  fields  of  activity;  the  papers  to 
stimulate  thought  and  furnish  means  for  arriving  at  correct 
conclusions  in  regard  to  mooted  questions.  Lighter  ex- 
ercises, supplied  through  the  efforts  of  the  music  committee 
and  members,  vary  the  graver  topics.  The  initiation  fee 
anil  golden  8,  the  badge  id'  tho  society,  arc  five  dollars 
each;    the    annual    dues   are    also    live   dollars.      The    pre^i 

dents  of  Sorosis  have  been  Alice  Cary  ;  Mrs.  J.  C.  Croly  ; 
M rs,  C.  B.  Wilbour,  re  elected  four  times;  Mrs.  ,1.  c.  Croly, 
elected  a  se-ond  time  fnrlS75,  re-elected  for  1  S7fi.  Mis. 
Rutfa  0.  Delemater  treasurer.  J.  C.  Croly. 

Sor'rcl,  o  popular  name  for  several  sour  leaved  plants. 
especially  for  those  of  the  dioecious  section  of  the  genus 
Rumcx  (order  Polygonacese),  to  which    genus  the  ooai 
herbs  called  dock  also  belong,     riant-  of  the  genus Oa 

(of  the  same  order)  are  called  mountain  sorrels.  The 
wood  sorrels  are  of  the  genus  Oxalia  (order  Oxalidaoera). 

There  are  numerous   species  of  the  above  genera,  some   of 


which  are  occasionally  used  as  salad-herbs  and  as  flavors 
for  sauces.  In  Europe  the  sorrels,  mountain-sorrels,  and 
wood-sorrels  are  cultivated  for  table  use  in  gardens.  Of 
Oxalie  there  arc  many  species,  some  cultivated  for  their 
flowers,  and  others  for  their  thick  starchy  roots,  used  as 
food  in  some  countries.  All  the  sorrels  owe  their  sourness 
to  the  presence  of  oxalie  acid  and  its  salts.     (See  Oxalis.) 

Sorrel,  Salts  of.     Sec  Oxalis. 

Sorrel  Tree,  or  Sour-Wood,  the  Oxydendrum  ar- 
boreuni,  a  handsome  tree  of  the  C.  S.,  found  in  Ohio  and 
Pennsylvania  and  southward  to  the  Cult.  Its  leaves  re- 
semble those  of  the  peach.  They  are  sour,  and  from  them 
a  cooling  drink  is  made  for  tho  Bick.  The  wood  is  soft 
and  very  difficult  to  dry.  It  is  sometimes  planted  as  an 
ornamental  tree. 

Sorren'to,  town  of  Southern  Italy,  province  of  Castel- 
lamarc,  on  a  small  rocky  peninsula  on  tin-  S.  side  of  the 
Bay  of  Naples.  The  rocks  on  which  it  is  built  when  seen 
from  the  sea  look  like  an  extensive  artificial  wall ;  it  is  pro- 
tected from  the  sirocco  by  Monte  Vico,  and  from  the  W. 
wind  by  Monte  Massa.  Sorrento  is  not  a  well-built  town, 
but  the  churches  are  worthy  a  visit,  especially  the  Duomo, 
whioh  contains  some  line  marbles.  The  villas,  however, 
are  very  numerous  and  extensive,  with  gardens  of  almost 
tropical  Luxuriance,  and  the  views  from  the  higher  points 
arc  marvellously  beautiful.  From  the  village  of  Santf 
Agata,  a  mile  from  the  town,  the  pro  pert  i-  so  enchanting 
as  almost  to  bewilder  the  imagination.  The  high  altar  of 
the  parish  church  of  Sant'  Agata  i>  regarded  as  one  of  tho 
finest  specimens  of  intarsia  to  be  seen  in  Italy;  it  is  of  tho 
time  of  the  Medici,  and  lias  a  curious  history.  Sorrento 
was  a  Greek  settlement,  was  adorned  with  splendid  tem- 
ples during  the  Roman  period,  and  after  the  fall  of  tho 
Western  empire  was  ruled  by  its  own  consuls  and  dukes. 
Of  the  old  temples,  a  few  fine  marbles,  mosaic  pavements, 
etc.,  alone  remain,  besides  the  foundations.  The  climate 
of  Sorrento,  as  agreeable  as  it  is  salubrious,  the  luxuriance 
of  the  vegetation,  and  tho  wonderful  variety  and  beauty  of 
the  surrounding  scenery,  have  made  Sorrento  one  of  tbo 
most  frequented  resorts  in  Southern  Italy,  alike  for  travel- 
lers in  search  of  the  picturesque  and  those  in  the  pursuit 
of  health.  There  is  a  small  coasting-trade  in  the  rich  pro- 
ductions of  the  vicinity  carried  on  by  means  of  the  little 
harbor.  Sorrento  has  the  honor  of  being  tho  birthplace  of 
Torquato  Tasso.     P.  7104. 

Sor'so,  town  of  Sardinia,  province  of  Sassari,  about  8 
miles  from  the  town  of  Sassari,  is  one  of  the  most  prosper- 
ous towns  of  its  size  in  the  island,  and  few  even  of  the 
larger  can  boast  so  much  private  comfort  or  so  much  atten- 
tion to  public  instruction.  The  men  are  laborious,  chiefly 
in  agriculture,  and  the  women  make  large  quantities  of 
linen  of  very  tasteful  patterns.  In  the  vicinity  may  be 
traced    many  vestiges  of  a  pre-historic  population.       P. 

5ooo. 

Sortain'  (Joseph);  graduated  at  Trinity  College,  Dub- 
lin, and  was  for  manv  years  minister  of  an  Independent 
church  in  Brighton,  England,  lie  published  Lectures  on 
Romaniftm  <tn<{  Anglo- Catholicism  (1841),  Memoir  <•/  Mrs, 
George  Clayton  (1S44),  Life  of  L<>r>{  Bacon  (  1851  \,  Hilda- 
brand  and  the.  Excommunicated  Emperor  (  1 85 1  ).  '  bunt 
Arensberg}  "  T<tt>-  of  the  Days  of  Luther  (1853),  and  a 
sermon  on  the  Indian  Mutiny  (!Sf>7).  A  Biography  of  him 
by  his  widow  was  published  soon  after  his  death.  I>.  at 
Brighton  in  1SG0. 

Sorti'no,  town  of  Sicily,  province  of  Syracuse,  pleas- 
antly situated  on  the  top  of  .Monte  Su/io  ( Xuthia)  about  19 
miles  X.  W.  of  the  city  of  Syracuse.  The  views  from  this 
town  are  extraordinarily  line,  especially  toward  the  S., 
where  the  rugged  mountains  offer  points  of  most  pic- 
turesque  wildness.  Below  may  be  seen  the  ruins  of  old  Sor- 
tino  (  Xnthia  i.  which  was  o\  erthrown  by  an  earthquake  in 
1693.  Not  limn-  than  a  mile  from  the  town  there  are  nu- 
merous caverns,  originally  occupied  by  the  rook-dwellers, 
and  subsequently  used  as  tombs  by  successive  populations. 
One  of  these  caves  is  120  feet  in  length.  7S  in  width,  and 
42  in  height.  The  ruins  of  the  once  powerful  and  flourish- 
ing Erbessa  or  Pantalica  arc  also  \cry  near  the  town.  Tho 
inhabitants  of  Sortino  are  remarkable  for  their  skill  in 
working  gold  and  silver,  and  arc  altogether  above  the  aver- 
age Sicilian  standard.     P.  S7',M. 

SoMiit'za,  town  of  Russia,  government  of  Tsohernigoi . 
ha-  extensive  manufactures  of  tobacco.     P.5000. 

Softeriol'ogy  [Gr.  o-wTTjpia?  Adyos.  " doctrine  of  salva- 
tion"] treats  of  the  redemptive  work  of  Christ.  In  its 
wider   signification    it   includes   both  the   atonement    whioh 

Christ  made  and  its  application  through  faith  to  individ- 
uals.   Ihua  defined,  it  would  comprise  no)  only  the  do 
trine  of  expiation,  but  also  those  of  regeneration,  justifl 

tion,  and  sanetifieation.      ll  is,  however,  used  in  a  more  re- 
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strieted  signification,  to  denote  only  the  atonement — the 
term  red  being  applied  to  the  others — and  it  is  in 

this  sense  thai  we  shall  employ  it. 

The  atonement  is  the  satisfaction  of  divine  justice  for  the 
sin  of  man  l>y  the  substituted  Bufferings  of  the  Son  of  God. 
Though  occupying  n  large  .space  in  revelation,  the  doc- 
trine received,  little  theoretical  investigation  in  the  ancient 
Churob,  compared  with  that  bestowed  upon  the  Trinity  and 
original  -sin.  Its  first  opponents  were  the  Kbionites  and 
ios.  From  different  pointaof  view  both  alike  rejected 
the  two  tenets  which  the  (Munch  had  derived  from  Scrip- 
ture, thai  the  divine  justice  requires  satisfaction  for  sin,  and 
that  this  satisfaction  was  made  in  behalf  of  man  by  Jesus 
Christ.  In  combating  them,  the  apostolic  Fathers  (100- 
150)  confined  themselves  mostly  to  the  biblical  phraseology, 
and  attempted  no  rationale  of  the  dogma.  The  evangelical 
truth  was  firmly  held  in  the  heart  and  experience,  but  was 
nol  examined  in  the  dry  light  of  the  intellect.  The  rela- 
tions of  the  sacrificial  death  of  Christ  to  the  justice  of  God. 
on  the  one  hand,  and  to  the  conscience  of  man.  upon  the 
other,  were  left  to  be  investigated  by  later  theologians. 

On  passing  from  the  apostolic  to  the  primitive  Fathers, 
we  find  more  of  the  scientific  discussion  of  the  doctrine  of 
atonement,  though  not  sufficient  to  constitute  a  complete 
statement.  Some  of  the  Fathers,  like  Irenrcus,  for  exam- 
ple, injure  the  discussion  by  attributing  to  the  work  of 
Christ  an  influence  upon  Satan,  and  finding  a  reference  in 
it  to  the  claims  of  Satan  upon  man,  his  captive.  This  vitia- 
ting element,  however,  did  not  enter  largely  into  the  pa- 
tristic soteriology.  The  principal  reference  of  the  death 
of  Christ,  according  to  Irenxus  himself,  and  especially  ac- 
cording to  Athanasius,  the  two  Gregories,  the  two  Cyrils, 
and  Kusebius  of  the  Greek  Church,  and  Augustine,  Leo, 
and  Gregory  of  the  Latin,  was  to  the  law  and  justice  of 
Go  I.  The  chief  defect  in  the  patristic-  soteriology  is,  that 
the  distinction  between  justification  and  sanctitication  was 
not  always  so  carefully  drawn  as  to  preserve  the  doc- 
trine of  atonement  in  its  integrity.  The  holiness  of 
the  renewed  man  is  occasionally  represented  as  co-op- 
erating with  the  oblation  of  Christ  in  constituting  the 
ground  of  the  remission  of  sin.  This  was  the  begin- 
ning of  that  fatal  alteration  made  in  soteriology  which 
finds  its  completion  in  the  papal  theory  of  justification 
by  sanetification.  Augustine  himself  sometimes  employs 
phraseology  which  can  be  construed,  and  is  by  papal 
writers,  to  mean  thatman  is  justified  in  part  by  an  inherent 
righteousness.  This  inward  righteousness  is  in  deed  regarded 
as  the  work  of  God  in  the  soul,  but  this  fact  cannot  convert 
inward  holiness  or  personal  excellence  into  an  atonement 
for  past  transgression.  Because  a  man  has  become  re- 
newed in  his  heart  and  inclination  is  not  a  reason  why  his 
former  sin  should  be  forgiven.  Nothing  but  suffering  is 
expiatory,  and  holiness  is  not  suffering.  The  loose  use  of 
justification  in  the  sense  (favored  by  the  Latin  etymology) 
of  making  Justus  well  as  of  pronouncing  just,  tended  to  this 
error. 

During  the  Middle  Ages  the  papal  statements  had  too 
much  influence  to  allow  of  an  improvement  in  soteriology. 
The  course  of  this  great  doctrine  of  revelation  was  down- 
ward, in  both  the  theory  and  the  practical  experience  of 
the  Church.  Though  holding  in  a  passive  and  hereditary 
manner  the  patristic  statements  respecting  the  Trinity  and 
the  person  of  Christ,  the  Church  was  holding,  more  and 
more,  a  theory  of  redemption  that  was  wholly  opposed  to 
that  form  of  doctrine  which  had  prevailed  during  the  first 
four  centuries  in  both  the  Eastern  and  the  Western  Church. 
The  first  mind  to  interrupt  this  dogmatic  decline,  and  set 
the  Church  once  more  upon  the  true  path  of  investigation, 
was  Ansel Dd.  With  him  the  Protestant  theory  of  the  atone- 
ment.as  distinguished  from  the  papal,  may  bo  said  to  have 
begun.  His  tract.  Cur  dens  homo  f  contains  the  substance  of 
the  soteriology  of  Luther  and  Calvin.  The  leading  features 
of  his  theory  are  these:  (1)  Sin  is  an  offence  against  the 
divine  honor.  (2)  This  offence  cannot  be  waived,  but  must 
be  satisfied  for.  (3  |  Man  cannot  make  this  satisfaction  ex- 
cept by  personal  endless  suffering.  (4)  God  must  therefore 
make  it  for  him  if  he  is  to  be  saved,  (a)  God  does  make 
it  in  the  incarnation  and  atonement  of  the  Son  of  God, 
Anselm  demonstrates,  In  close  reasoning,  that  the  highest 
form  of  mercy  is  the  vicarious  satisfaction  of  justice.  Who- 
ever puts  himself  in  the  criminal's  place,  and  suffers  death 
in  his  stead,  oa trims  all  other  forms  and  degrees  of  compas- 
sion. The  soteriology  of  Anselm  exerted  but  little  influence 
in  Roman  Catholic  Christendom.  Vnselm's  sphere  of  labor 
was  upon  its  frontier.  The  see  of  Canterbury  and  the 
English  Church  in  the  eleventh  century  were  too  near  the 
Ultima  Thule  to  make  themselves  felt  upon  the  corrupted 
Christianity  of  the  Italian  popes. 

The  awakening  of  the  new  evangelical  life  in  the  six- 
teenth century  was  closely  connected  with  the  revival  of  the 
true  doctrine  of  atonement.     Luther's  powerful  assertion 


of  justification  by  faith  alone,  without  works,  supposed,  of 
course,  a  biblical  theory  of  expiation.  Soteriology  now  be- 
came the  centre  of  dogmatic  controversy  between  Protestant 
and  papist,  as  anthropology  had  once  been  between  Augus- 
tine and  Pelagius,  and  as  Trinitarianism  had  been  between 
Athanasius  and  Arius.  The  consequence  was  that  the  .sym- 
bols of  the  Reformation,  both  Lutheran  and  Calvinistic, 
exhibit  a  sharper  discrimination  than  was  seen  in  even  the 
best  soteriology  of  the  patristic  Church.  The  principal 
point  of  dispute  between  the  Council  of  Trent  and  the 
Protestant  theologians  related  to  the  place  which  sanetifi- 
cation occupies.  The  Roman  divine  maintained  that  holi- 
ness of  heart  is  necessary  to  the  forgiveness  of  sin,  as  a 
meritorious  cause.  Pardon,  he  said,  cannot  rest  solely  and 
wholly  upon  the  atonement  of  Christ.  Man  is  not  justified 
by  faith  in  Christ's  atonement  alone,  without  any  works, 
either  internal  or  oxternal.  Though  the  oblation  of  Christ 
is  the  principal  ground  of  forgiveness,  it  is  not  the  sole 
ground.  The  atonement  must  be  supplemented,  to  some 
degree,  by  charity  in  the  heart  and  by  ecclesiastical  penance. 
The  Protestant  theologian  threw  out  this  subjective  and 
human  clement  altogether.  Nothing  but  Christ's  blood  is 
the  meritorious  cause  and  ground  of  forgiveness.  Holiness 
of  heart,  charity,  and  all  the  other  Christian  graces  juc  in- 
dispensably necessary,  it  is  true,  but  for  quite  another  rea- 
son than  that  assigned  by  the  Tridentine  divine.  They  are 
no  part  of  the  atonement  for  sin.  The  Protestant  soteri- 
ology prevailed  in  Protestant  Christendom,  while  the  papa] 
Church  held  to  the  statements  now  formulated  for  the  first 
time,  with  any  exactness,  in  the  Tridentine  canons. 

Within  the  Protestant  Church  further  discussions  were 
afterward  excited,  partly  by  the  Soeinian  opposition,  and 
partly  by  the  Grotian  modification.  The  Soeinian  denied 
atonement  altogether,  taking  substantially  the  position  of 
the  ancient  Ebionite  and  Gnostic — namely,  that  retributive 
justice  is  not  a  real  attribute  of  God,  and  that  benevolence 
alone  regulates  the  divine  method  of  dealing  with  sin  and 
sinners.  The  modification  of  the  doctrine  of  atonement  by 
Grotius  is  a  much  more  important  chapter  in  soteriology 
than  its  denial  by  Socinus.  Grotius  maintained,  (1)  That 
the  satisfaction  of  justice  is  necessary,  not  intrinsically,  but 
because  God  so  decides.  He  might  decide  that  it  is  not 
necessary  should  he  so  please.  (2)  That  the  amount  and 
kind  of  satisfaction  required  by  justice  depends  upon  the 
will  of  God.  Any  sacrifice  wdiich  God  should  decide  to  ac- 
cept as  an  equivalent  for  man's  punishment  would  be  an 
equivalent.  This  theory  is  denominated  that  of  acceptHa- 
tt'on.  The  substance  of  it  had  been  held  in  the  Middle  Agea 
by  Duns  Scotus.  The  term  acceptilatio  is  borrowed  from 
the  Roman  civil  law.  As  a  pecuniary  creditor  can  call  a 
payment  of  50  per  cent,  a  full  payment  if  he  so  pleases,  so 
God  can  call  a  satisfaction  plenary  and  complete  which  in 
reality  is  only  partial  and  incomplete.  This  he  has  done. 
The  death  of  Christ  in  the  place  of  the  millions  of  mankind 
is  not  a  real  and  strict  equivalent,  but  it  is  an  accepted 
equivalent.  The  object  of  Christ's  death,  according  to  Gro- 
tius, is  not  to  make  a  full  satisfaction  of  all  the  claims  of 
retributive  justice:  this  would  require  the  death  of  man- 
kind. But  God  has  the  right  and  power  to  waive  the  full 
demands  of  justice;  he  can  relax  justice  if  he  pleases.  This  . 
he  does  when  he  accepts  the  sufferings  of  Christ  in  the  place 
of  those  of  man.  This  relaxation  of  justice  could  not  go  to 
the  extent  of  waiving  all  the  claims  of  justice  without  evil 
consequences  to  the  divine  government.  A  middle  course 
is  therefore  adopted.  There  is  a  partial  waiving  of  claims, 
and  a  partial  satisfaction  of  claims.  Retributive  justice  is 
not  satisfied  by  Christ's  vicarious  atonement,  but  public 
justice,  as  Grotius  denominated  it,  is.  Christ's  death  ex- 
hibits the  divine  detestation  of  sin,  and  thereby  counteracts 
the  ill  effects  of  relaxing  justice.  The  public  welfare  is 
protected,  and  in  this  way  public  justice  is  maintained. 
The  Grotian  theory  finds  its  refutation  in  the  leading  posi- 
tions taken  by  Anselm  and  the  Reformers  in  the  construc- 
tion of  their  soteriology.  The  principal  arguments  against 
it  arc — ( 1)  The  denial  of  the  Grotian  postulate,  that  justice 
is  of  the  nature  of  a  positive  statuto,  and  may  be  both  made 
and  relaxed  by  the  divine  will.  Justice  is  held  to  be  an 
immanent  attribute  of  God,  having  a  necessary  quality,  so 
that  its  claims  cannot  be  waived  or  relaxed  in  the  least  de- 
gree. (2)  The  satisfaction  of  justico  must  be  plenary,  or 
none  at  all.  There  is  no  middle  ground.  Justice  must 
either  be  fully  satisfied  or  trampled  upon.  (?>)  The  suffer- 
ings of  Christ  are  a  true  and  real  equivalent.  They  are 
not  equivalent  because  they  are  accepted,  but  they  are  ac- 
cepted because  they  are  equivalent.  The  equivalency  of 
Christ's  satisfaction  to  that  which  mankind  would  have 
made  by  endless  suffering  is  explained  by  the  infinity  and 
deity  of  his  person. 

The  history  of  soteriology  during  the  last  two  centuries 
presents  no  elements  that  may  not  be  found  in  the  preced- 
ing historv.     Churches  and  theologians  have  been  charac- 


SOTHEBY— SOUL. 


379 


terized  either  by  the  stricter  or  the  looser  theory  of  satis- 
faction. Speaking  generally,  the  Calvinist  has  defended 
the  positions  of  Anselm  and  the  Reformers,  while  the  Ar- 
minian  has  inclined,  though  not  universally,  to  those  of 
Grotius. 

Among  the  many  treatises  may  be  mentioned  Anselm's 
Car  Dcua  Homo  ■  (translated  in  Bibliotkeca  Sacra,  1*04-55); 
Calvin's  Institutes,  b.  ii.  ch,  15-17;  b.  iii.  ch.  1-19;  Owen, 
On  Justification  and  Divine  Justice  ;  Pearson,  On  the  Creed, 
art.  iv. ;  Howe's  Living  Temple,  pt.  ii.  eh.  5-11  ;  Edwards, 
On  Justification  and  Wisdom  in  Salvation  ;  Alagee,  On 
Atonement;  Outram,  On  Sacrifice  ;  Hodge's  Theology, vol. 
ii. ;  Crawford,  On  Atonement;  Shedd's  Bietory  of  Doctrine, 
ii.  201-386;  Grotius,  De  Satisfaction  Ohristi  ;  Li m boron's 
Theologia  Christiana  ;  Sykes,  Scripture  Doctrine  of-  Re- 
demption i  Sooinus,  De  Servatore.  W.  G.  T.  Shbdd. 

Sotheby  (Samuel  Leigh),  b.  in  1805  j  was  a  partner 
with  his  father  in  an  extensive  book  anil  art  auction  estab- 
lishment in  London;  an  accomplished  bibliographer,  anti- 
quarian, and  numismatist.  Anions  his  bibliographical 
works  are — Observations  unon  the  Handwriting  of  Philip 
Melanchthon,  etc.,  with  33  plates  ( ISflt) ;  Collection  of  Fac- 
similes of  Type*,  Wood-Cats,  etc.  used  by  Early  Printers, 
with  42  plates  (1840);  Collection  of  nearly  Five  Hundred 
Water-marks  used  by  the  Early  Paper-Makers  (1840) ;  The 
Typography  of  the  Fifteenth  Century,  containing  fae-sim- 
iles  from  the  productions  of  more  than  100  early  continental 
printers  (1845);  Principia  Typographica,  relating  to  the 
block-books  issued  in  Holland,  Flanders,  and  Germany 
daring  the  fifteenth  century,  considered  in  connection  with 
the  origin  of  printing,  with  several  hundred  plates  and 
wood-cuts  (185S) ;  and  Riunhh'iifjs  in  Search  of  the  Auto- 
graph of  Milton  (1801).  He  left  a  MS.  collection  relating 
to  the  works  of  the  early  noets  to  the  year  1660,  which  was 
continued  by  his  widow.  D.  in  1861,  being  accidentally 
drowned  in  tho  river  Dart. 

Sothe'by  (William),  F.  R.  S.,  b.  in  London,  England, 
Nov.  9,  1757;  educated  at  Harrow  and  in  the  military 
academy  at  Angers,  France;  travelled  in  Germany  and 
Austria;  was  an  officer  of  dragoons  in  the  British  army 
1777-S0;  resided  on  his  handsome  estate  of  Bevia  Mount, 
near  Southampton,  1780-91  ;  thenceforth  divided  his  time 
between  residences  in  London  and  in  Epping  Forest;  pos- 
sessed an  ample  fortune;  exercised  an  elegp.nt  hospitality, 
and  did  much  by  his  pen  to  naturalize  the  modern  German 
classics  in  England.  D.  at  Fair  Mead  Cottage,  Epping 
Forest,  Dec.  30, 1833.  Author  of  several  volumes  of  poems 
and  of  correct  metrical  translations  of  Wieland's  Oberon 
(1798),  Virgil's  Georgice,  with  Latin  text  (Svo,  1S00),  and 
Homer's  Iliad  (1831)  and  Odyssey  (1834).  Printed  pri- 
vately the  Georgics  in  six  languages  (folio,  1S27),  com- 
prising the  Latin  text  of  Ileync,  tho  Italian  translation  of 
Soave,  the  Spanish  by  Guzman,  the  German  by  Voss,  the 
French  by  Delille,  and  the  English  by  himself. 

Soth'ern  (Edward  Askew),  b.  in  Liverpool,  England, 
Apr.  1,  1830  ;  made  his  debut  as  an  actor  in  Boston,  Mass., 
Sept.,  1852,  under  the  stage  name  of  "Douglas  Stewart;" 
created  the  character  of  Lord  Dundreary  in  the  play  of 
Our  American  Cousin  at  Laura  Keene's  theatre.  New  York. 
1858,  and  has  since  represented  it  many  hundreds  of  times 
With  great  popularity  in  the  U.  S.  and  in  England. 

Sothicor  Sothiac  Period,  and  Sothie  or  Sothiac 
Year  [from  Sothis,  the  Egyptian  name  for  Si/ins,  the  dog- 
star].  From  a  period  of  fabulous  antiquity,  said  to  date 
from  the  reign  of  Osiris,  the  Egyptians  employed  a  calendar 
year  of  365  days,  embracing  10  months  of  30  days  each, 
with  :')  epagomcnal  or  supplementary  days  at  the  rod.  But 
the  observation  of  tho  heliacal  rising  of  tho  dog-star  (that 
is,  of  the  earliest  appearance  before  sunrise  of  this  star  an- 
nually )  led  them  to  the  discovery  that  their  calendar  year  was 
about  six  hours  too  short.  They  did  not,  however,  on  this 
account  abandon  it,  though  they  perceived  it  to  go  back- 
ward relatively  to  the  true  year  by  an  entire  day  in  every 
quadrennium.  Rather,  on  the  other  hand,  this  circum- 
stance seemed  to  tlicin  to  be  attended  with  a  compensating 
advantage;  for  as  their  religious  festivals  wcro  regulated 
by  their  calendar,  tho  gradual  displacement  secured  to  e>  cry 
season  in  its  turn  the  benefits  supposed  to  How  from  their 
observance.  The  year  of  3(i:'i{  days  was  called  the  Sothie 
year ;  that  of  365  da\  b,  the  vague  [  Lat.  vagus,  "wandering," 
"  unsettled  "]  year,  of  which  the  beginning,  going  backward 
one  day  in  every  four  years,  completes  the  circuit  of  the 
seasons  in  3fi.)  x  1  1460  Sothie  years,  or  1461  vagueyeai  ] 
which  duration  is  called  the  Sothie  period, 

The  epoch  of  a  Sothie  period  is  taken  at  the  coincidence 
of  a  vague  and  a  Sothie  year.  Sueh  a  coincidence  occurred 
in  the  year  136  of  our  era.,  when  the  vague  \  ear  began  duly 
20,  which  was  also  the  day  of  the  heliacal  rising  Of  Sinus. 

The  period  which  then  began  is  regarded  as  the  third  after 
the  establishment  of  tho  cyle  ;   who  h  would  place  the  begin- 


ning of  tho  second  at  b.  c.  1325,  and  that  of  the  first  at  b.  c 
2785. 

The  Egyptians  were,  however,  in  error  in  giving  to  the 
Sothie  year  the  length  of  :<t'>u\  days  exactly,  though  that 
length  was  also  given  later  to  the  Julian  year.  By  its. 
definition  the  Bothic  year  is  a  sidereal  year  (see  YEAB  , 
and  it  exceeds  its  asBnmod  length  by  9m.  6.95s.— a  small 
amount,  but  sufficient  to  affect  very  sensibly  the  length  of 
the  period.  If  this  period  be  understood  to  be  the  interval 
between  two  consecutive  coincidences  of  the  vague  and 
Sothie  years,  its  length  will  he  found  by  computation  to  be 
almost  exactly  equal  to   1425   vague  years,  or   1121  Sothie 

years.     The  true   beginning  of  the   sei 1    Sothie  period 

must,  on  this  supposition,  be  placed  in  B.  c.  1289,  and  that 
of  tho  first  in  b.  C.  27Ei.  In  the  first  of  these  years,  tho 
heliacal  rising  of  Sirius  which  marked  at  unee  the  begin- 
ning of  tho  vague  year,  the  Sothie  year,  and  the  Sothie 
period,  took  place  on  tho  11th  of  July  by  Julian  reckoning 
extended  backward  ;  and  in  the  second,  this  phenomenon 
occurred  on  the  2d  of  July  by  tho  same  reckoning.  These 
results  make  it  probable  that  the  epochs  of  the  successive 
periods  were  not  established  by  direct  observation. 

F.  A.  P.  Barnard. 

So'this,  another  namo  of  Sirius  {which  see). 

Soto.     See  De  Soto. 

Sotteville'-les-Rouen',  town  of  Franco,  department 
of  Seinc-Inferieure,  on  the  Seine,  has  cotton  spinning  and 
weaving  factories,  and  manufactures  of  soap,  ivory-black, 
and  chemicals.     P.  8990. 

Sou.     Sec  Solidus. 

Souari-Xut.     See  Caryocar. 

Soubise',  the  name  of  an  old  family  of  French  nobil- 
ity whose  possessions  and  titles  fell  to  the  family  of  Rohan 
in  1557  by  the  marriage  of  Catharine  de  Parthenay  and 
Rene  II.,  Vicomto  de  Rohan.  Their  second  son,  Benjamin 
he  Rohan,  b.  at  La  Rochellc  in  1583,  bore  the  title  of  Seig- 
neur de  Soubise,  and  distinguished  himself  by  his  zeal  in 
defending  the  Protestant  cause  in  France.  After  the  fall 
of  La  Rochelle  he  retired  to  England.  D.  in  London  Oct. 
9,  1042.  Tho  family  became  extinct  with  Charles  DE 
Rohan,  Prince  de  .Soubise,  who  was  b.  July  Ifi,  1715. 
lie  was  a  favorite  of  Louis  XV.,  whom  he  accompanied  as 
aide-de-camp  on  his  campaigns  171 4 — IS.  He  also  gained 
the  favor  of  Madame  do  Pompadour,  and  was  appointed 
commander-in-chief  of  one  of  the  two  French  armies  which 
invaded  Germany  on  tho  breaking  out  of  the  Seven  Yeirs* 
war.  But  he  was  ignominiously  surprised  at  Gotha  by 
Seydlitz,  and  soon  after  completely  routed  at  Rossbach 
(Nov.  5,  1757).  He  was  recalled  and  made  minister  of 
war,  but  in  1708  he  again  took  tho  highest  command  in  tho 
field,  this  time,  however,  with  the  duke  do  Broglie  at  his 
side.  A  victory  was  won  at  LUtzelburg,  and  Soubise  was 
made  a  marshal.  But  the  jealousy  of  the  two  commanders 
made  any  further  progress  impossible.  After  the  peace  in 
1763  he  lived  quietly  at  tho  court.     1).  July  4,  1787- 

Soul  [Gr.  *tiv\ri ;  Lat.  nuimn],  a  term  variously  applied 
to  signify  either  the  principle  of  life  in  an  organic  body, 
or  the  first  and  most  undeveloped  stages  of  individualized 
spiritual  being,  or,  finally,  all  stages  of  spiritual  indi- 
viduality, incorporeal  as  well  as  corporeal.  Aristotle,  whose 
treatise  De  Am' ma  (nepi  tyoxw)  is  the  tirst  and  still  the  greatest 
work  on  the  subject,  has  himself  introduced  this  confusfon 
by  defining  the  soul  in  one  instance  as  the  self-determining 
power  (evT(\<Ex*ia)  °f  an  organized  body,  and  then  after- 
ward attributing  to  it  reason  {vow),  and  making  it  as  rea- 
son entirely  separable  from  body.  If  strictly  limited  to 
the  phases  of  relation  which  the  mind  has  toward  its  or- 
ganic conditions,  the  science  of  the  soul  is  properly  termed 
anthropology,  and  treats  Bret  of  the  cosmic  siderio,  and 
telluric  influences  upon  mind — the  determining  character- 
istic- of  race,  age,  the  seasons,  the  climate,  the  solar  and 
lunar  period-,  etc.  Next  come-  the  reaction  again  si  those 
determining  influences  of  nature,  as  manifested  in  the  anti- 
thesis of  sex,  the  alternation  of  waking  and  Bleeping,  and 
in  the  phenomena  of  dreams,  foetal  life,  somnambulism, 
clairvoyance,  catalepsy,  St.  Vitus'a  dance,  and  the  various 
forms  of  vicarious  sense-perception  (where  seeing,  hearing, 
tasting,  etc,  are  performed  by  the  organ  of  feeling, the  Bkin, 
in  diseased  states  of  the  organism),  t  rame-cxaltation,  etc. 

It  considers  next  the  questions  of  arrested  development, 

BUCb  as  appears  in  idiocy  ;  the  return  to  the  previous  stages 

oot  of  the  Btage  of  eonsciousness,  and  the  mingling  of  tho 
tun  [earlier  ami  later)  phases  in  the  phenomena  of  insanity 
i  wherein  tin-  Ego  is  unable  to  distinguish  between  the  phe 
nomena  of  sense-perception  and  those  arising  from  tho 
influence  of  general  external  conditions,  or  those  arising 
from  diseased  activity  of  tho  nervous  organism,  and  is 
thus  confused,  now  acting  upon  one  Bel  of  data  and  then 
upon  a  contrary  set  of  data,  and  again   upon  a  third  set). 
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Through  the  stages  of  feeling  and  the  reduction  of  external 
relations  to  the  abstract  generalities  of  habit,  and  espe- 
cially in  the  creation  of  conventionalities  whereby  lan- 
guage becomes  possible,  and  with  it  the  formation  and  ex 
ion  of  general  ideas,  mind  rises  into  the  phase  of 
ml  Reason,  knows  itself  as  individual 
and  independent  of  external  natural  influences,  and  ac- 
cordingly subordinates  and  eliminates  these  in  manifold 
a  through  institutions — family,  civil  society,  state. 
church,  science,  etc. — and  learns  to  recognize  conscious 
immaterial  personality  as  the  highest  principle  of  the  uni- 
i  ,h  much-debated  question  of  the  immortality  of 
the  soul  implies  a  definition  of  soul  as  including  not  only 
its  phases  of  corporeal  existence,  but  also  the  higher  ones 
of  thought  and  will.  Hence,  if  ^nt\v  (soul)  be  only  the 
principle  of  organic  life,  and  vow  (reason)  be  the  principle 
of  intelligence  elevated  above  the  former  and  transcending 
it,  the  immortality  of  the  former  is  precluded  by  definition, 
for  the  principle  of  conscious  individuality  is  placed  in  the 
latter.  Previous  to  Aristotle  and  Plato  the  theories  regard- 
ing the  soul  were  mostly  crude  suggestions.  The  Pytha- 
goreans taught  that  the  soul  is  a  harmony — that  it  dwells 
in  the  body  as  in  a  prison,  being  confined  there  for  punish- 
ment. Many  conjectures  as  to  the  location  of  the  sou! 
have  been  made.  Alcmseon  of  Crotona  (according  to 
Theophrastus)  taught  that  the  soul  was  located  in  the 
brain,  "whither  all  sensations  were  conducted  from  the 
organs  of  the  senses  through  canals."  Like  other  Pytha- 
goreans he  held  that  the  soul  was  subject  to  eternal  mo- 
tion, like  the  stars.  Philolaus  the  Pythagorean  held  that 
the  soul  is  united  to  the  body,  which  is  its  organ,  and  at 
the  same  time  its  prison,  by  number  and  harmony,  all 
things  being  known  through  number  as  a  common  prin- 
ciple of  the  soul  and  of  things — like  being  known  by  like. 
Anaxagoras  attributed  souls  to  plants,  and  affirmed  that 
they  sorrow  and  rejoice.  Democritus,  who  explained  every- 
thing through  the  ''atom  and  the  void,"  held  soul  and  fire 
to  possess  "round  atoms,"  because  they  manifested  the 
maximum  of  mobility.  He  affirmed  that  thought  arises 
when  the  motions  of  the  soul  are  "symmetrical;"  and, 
further,  that  "  the  soul  is  the  noblest  part  of  man  ;  he  who 
loves  its  goods,  loves  what  is  most  divine,  lie  who  loves 
the  goods  of  the  body,  which  is  the  tent  of  the  soul,  loves 
the  merely  human."  Critias  the  Sophist  considered  the 
blood  to  bo  the  substratum  of  the  soul.  Plato  (in  the 
Phsedrus)  makes  three  souls  or  phases  of  the  soul :  (a)  the 
appetitive  soul,  seeking  happiness  or  sensual  pleasure,  the 
gratification  of  desire ;  (6)  the  irascible  or  courageous  soul, 
manifesting  itself  in  combative  activity,  as  the  former  in 
passive  receptivity:  (c)  the  rational  soul,  which  alone  is 
immortal.  The  cognitive  or  rational  soul  is  the  soul  in  its 
totality,  and  the  irascible  and  appetitive  souls  are  merely 
phases  of  arrested  development  occasioned  by  the  confine- 
ment of  the  body.  The  rational  soul  dwells  in  the  head 
(agreeing  with  Alcmsaon),  the  irascible  in  the  heart,  the 
appetitive  in  the  organs  of  nourishment  and  reproduction. 
Plato  defines  {Leg.,  cap.  10)  the  soul  as  a  self-moving  activity 
(kiVijo-is  eau-rijf  Kivovtra).  Transmigration  of  souls  (Phsedo)j 
a  doctrine  apparently  borrowed  from  Egypt  and  the  Orient, 
is  consonant  with  his  theory  of  the  pre-existenee  of  the 
soul,  and  of  the  rise  of  the  appetitive  and  irascible  phases 
of  the  soul  through  the  descent  of  the  rational  soul  into  a 
body.  Having  made  the  discovery  of  general  and  neces- 
sary ideas,  which  could  not  have  originated  in  sense-per- 
ception, he  undertook  to  account  for  them  through  reminis- 
cence; the  soul  had  perceived  them  in  a  former  life.  These 
ideas,  a  priori,  were  simple  and  eternal:  how  could  the 
soul  in  which  they  were  contemplated  be  other  than  simple 
and  eternal?  While  he  condemned  the  Pythagorean  view 
that  the  soul  was  a  harmony.  Plato  employed  symbolic  ex- 
pressions quite  similar.  In  the  same  spirit  his  successor 
in  the  Academy.  Speusippua,  defined  the  soul  as  "exten- 
sion, shaped  harmoniously  by  number:"  hence  as,  in  some 
higher  sense,  a  unity  of  the  arithmetical  and  geometrical. 
So,  too,  Xenocrates  of  Chalcedon,  the  second  director  of 
the  Academy,  taught  that  the  soul  is  a  self-moving  num- 
ber. Aristotle  repudiated  the  use  of  symbolic  language 
in  definitions,  to  avoid  ambiguity.  He  defined  soul  (De 
An.,  ii.  1 1  :i<  ••  the  first  entelechy  [self-actualizing  energy] 
of  a  physical,  potentially  living  and  organic  body."  The 
first  entelechy  is  not  a  fully-realized  being,  and  hence  it  has 
been  inferred  that  he  intended  to  exclude  the  reason  f^ou*) 
from  his  definition  of  the  soul,  especially,  too,  as  he  makes 
the  vovs  to  be  independent  of  the  body.  But  in  another 
place  he  makes  the  soul  to  be  "that  by  which  we  live,  feel 
or  perceive,  move,  and  understand."  The  wG*  7toojti«6s  = 
the  actue punts,  or  pmr  reason, exists  before  the  body,  and 
enters  it  from  without  (BvpaBev)  as  something  divine  and 
immortal  |  De  Gen.  et  Oorr.,  ii.  3).  The  TO{*  »r«!irr«&  =  pas- 
sive reason,  including  the  nutritive  (vegetable),  sensitive 
(animal),   and   so   much   of  the  rational   soul   as  included 


memory,  imagination,  sense-perception,  and  discursive  in- 
tellect, he  regarded  {De  An.,  ii.  2)  as  perishable  with  the 
body.  Exactly  what  he  meant  by  this  was  long  in  dispute. 
Alexander  of  Aphrodisias,  the  great  commentator,  held 
that  the  active  reason  is  the  world-soul,  and  that  indi- 
viduals are  mere  incarnations  of  it  which  perish  with  the 
body.  Dicaearchus  of  Messene,  pupil  of  Aristotle,  had  held 
this  doctrine.  The  Stoics  had  held  nearly  the  same  doc- 
trine, acknowledging  that  the  soul  outlives  the  body,  but 
is  not  eternal.  Cleanthes  the  Stoic  asserted  that  all  souls 
would  exist  until  the  general  conflagration  of  the  world. 
But  Chrysippus  limited  this  to  the  souls  of  the  wise,  while 
Panaetius  denied  the  future  life  altogether.  The  statements 
of  Aristotle,  taken  together,  indicate  his  belief  in  the  ex- 
istence of  the  soul  independent  of  the  body:  and  not 
merely  as  a  general  world-soul,  but  also  as  individual  souls. 
In  the  process  of  education,  culture,  or  self-development 
the  individual  gradually  eliminates  his  lower  phases  of 
thought;  he  depends  less  upon  sense-perception,  learning 
to  know  a  great  deal  from  seeing  very  little  (Cuvier  could 
describe  the  whole  animal  from  one  of  its  bones  ;  Agassiz, 
a  fish  from  one  of  its  scales)  ;  mechanical  memory  likewise 
becomes  less  important  as  deduction  from  principles  becomes 
more  prominent;  discursive  intellect  gives  place  to  pure 
intellect.  Thus,  the  lower  faculties  die  out,  and  give  place 
to  more  perfect  forms;  they  become  useless  in  the  presence 
of  more  adequate  forms  of  cognition.  Hence,  Aristotle 
was  correct  in  describing  them  as  transient  and  perishable 
like  the  body  ;  and  yet  he  did  not  at  all  deny,  by  this,  future 
conscious  identity  to  the  individual.  The  active  reason 
could  energize  as  nutritive,  locomotive,  appetitive,  and 
sensitive,  organizing  a  new  body;  for  organization  was 
only  a  self-limitation  of  the  active  reason,  a  self-arrested 
development  of  it.  Hence,  when  Averroes  revived  the 
doctrine  of  Alexander  of  Aphrodisias,  the  great  scholastic 
thinkers  devoted  themselves  to  this  question  until  they 
reconciled  Aristotle  with  himself  through  this  theory  of  the 
union  of  the  active  and  passive  reasons — the  former  as  inde- 
pendent and  substantial,  and  the  latter  as  eternally  produced 
through  its  energy.  Albertus  Magnus  held  that  the  active 
reason  bears  within  itself  the  vegetative,  sensitive,  appeti- 
tive, and  motive  faculties.  Thomas  Aquinas  held,  similarly, 
that  as  the  soul  is  immaterial,  it  cannot  be  destroyed  through 
the  removal  of  its  substratum.  The  form-producing  prin- 
ciple of  the  body,  the  vital  force,  the  appetitive,  sensitive, 
and  motive  powers,  belong  to  the  thinking  substance,  and 
do  not  inhere  in  the  body;  hence  are  immortal.  Pure 
thought  acts  without  organs  :  the  lower  functions  of  the 
soul  act  with  organs  created  for  temporary  manifestation. 
This  view  substantially  agrees  with  that  of  the  Neo-Pla- 
tonists,  except  as  to  the  origin  of  the  soul.  "  The  soul  is 
immaterial,  and  whole  or  entire  in  every  part  of  the  body ;" 
this  statement  is  constantly  repeated  by  thinkers  since  Ar- 
istotle. Plato's  doctrine  of  pre-cxistence  and  reminiscence 
is  endorsed  by  some  of  the  Platonizing  Christian  thinkers 
like  Origen,  Synesius.  and  Nemesius,  but  is  generally  re- 
pudiated, as  by  Arnobius.  Justin  Martyr,  Gregory  of  Nyssa, 
St.  Augustine,  iEneas  of  Gaza.  With  Descartes,  thinking 
substance  is  so  sharply  distinguished  from  matter  that  only 
divine  intervention  will  account  for  their  interaction. 
Geulincx,  Malcbrnnche,  and  Leibnitz  presented  different 
solutions  of  this  dualism,  but  Spinoza  boldly  denied  it  al- 
together, making  mind  and  matter  two  attributes  of  one 
substance.  La  Mettrie,  a  pupil  of  Boerhaave,  observing 
the  effect  of  the  increased  circulation  of  the  blood  upon  his 
thoughts  during  a  fever,  concluded  that  psychical  functions 
are  all  to  be  explained  by  the  organization  of  the  body. 
Diderot  held  that  atoms  are  endowed  with  sensation,  and 
that  when  combined  in  the  animal  organism  they  become 
conscious,  thus  reviving  the  doctrine  of  Democritus  and 
Epicurus,  who  made  the  soul  material,  and  perishable  upon 
the  separation  of  its  constituent  atoms.  Carl  Vogt  in  re- 
cent times  makes  the  phenomena  of  the  soul  to  be  functions 
of  the  brain  and  nerves.  Moleschott  and  Diichncr  have 
promulgated  and  popularized  the  same  doctrine.  Kant 
endeavored  to  show  that  the  metaphysical  argument  which 
proved  the  immortality  of  the  soul  from  its  nature  as  sim- 
ple substance  is  a  paralogism,  because  the  Ego  which  thinks 
is  subject  only,  and  docs  not  appear  as  object  in  conscious- 
ness. Hcrbart.  however,  defends  the  idea  of  the  soul  as  a 
simple,  spaceless  essence;  and  his  disciple,  Beneke,  ex- 
pounds the  same  doctrine.  Trendelenburg  returns  to  the 
Aristotelian  definition  :"  The  soul  is  a  self-realizing,  tele- 
ological  idea :  not  a  result,  but  a  principle."  At  present  there 
is  a  very  great  activity  on  the  part  of  the  physiological 
school  of  writers,  who  are  engaged  in  investigating  the 
physical  correlates  of  psychical  action. 

William  T.  Harris. 
Soulanges,  county  of  Quebec,  Canada,  bounded  S.  by 
the  river  St.  Lawrence  and  W.  by   Glengary  Co.,  Ottawa. 
It  is  traversed  by  Grand  Trunk  Railway.     P.  10,803. 


SOULE— SOUTH. 


381 


Soule  (Mrs.  Caroline  A.),  b.  in  Alb:in.v,  N.  Y.,  in 
1824  :  has  been  connected  with  periodicals  as  editor  or  con- 
tributor, and  has  published  Memoir  of  Rev.  II.  B.  Souli 
(1S52),  Home  Life  (1S54),  The  Pet  of  the  Settlement  (1800), 
and  Wine  or  Water  (1862). 

Soule  (Joshua),  D.  D.,  b.  at  Bristol,  Me.,  Aug.  1,  17SI ; 
was  licensed  as  a  Methodist  preacher  179S;  was  presiding 
elder  of  the  Maine  district  1804-13;  was  author  of  the 
nlan  fur  a  delegated  general  conference  of  his  Church, 
adopted  at  Baltimore  1S0S ;  was  editor  of  the  Methodist 
Magazine  1810-20;  preached  in  New  York  and  Baltimore; 
declined  a  bishopric  1820,  but  was  again  elected  and  ac- 
cepted 1824;  resiled  some  years  at  Lebanon,  0.;  was  a 
delegate  to  the  British  Wesleyan  Conference  1842;  adhered 
to  the  M.  E.  Church,  South,  on  the  division  of  the  Church 
1S44:  settled  at  Nashville,  Tcnn. ;  visited  California  on 
an  episcopal  tour  185:i-54,  and  continued  active  in  the  dis- 
charge of  the  duties  of  his  post  until  his  death  at  Nash- 
ville Mar.  6,  1867,  being  at  that  time  the  senior  bishop  of 
the  M.  E.  Church,  South. 

Soule  (Pierre),  b.  at  Castillon,  France,  in  1801:  edu- 
cated fur  the  Roman  Catholic  priesthood  in  the  Jesuit  collego 
at  Toulouse  ;  studied  afterward  at  Bordeaux  ;  there  took  part 
in  a  conspiracy  against  the  government  of  Louis  XVIII., 
which  being  discovered  he  had  to  lice,  and  for  more  than  a 
year  followed  the  occupation  of  a  shepherd  ;  then  went  to 
Pa  ris  ;  became  a  writer  for  a  republican  newspaper,  Le  Nain  ; 
was  imprisoned  in  Stc.  Pelagic  for  an  attack  on  the  ministry ; 
escaped  to  England:  proceeded  to  Santo  Domingo  ;  came 
thence  to  the  U.  S. ;  resided  first  a  few  months  at  Balti- 
more; settled  at  New  Orleans  1S25;  studied  law:  took  a 
high  position  at  the  bar;  was  U.  S.  Senator  1S47-5:!,  and 
distinguished  for  extreme  Southern  views  ;  was  appointed 
minister  to  Spain  lSo.'S;  had  a  duel  with  the  French  am- 
bassador at  Madrid;  favored  the  Spanish  revolution  of 
Aug.,  1S54:  took  part  in  the  Ostend  conference  of  Oct., 
1S54,  intended  to  facilitate  the  acquisition  of  Cuba;  re- 
turned to  the  V.  S.  1S55;  visited  Mexico  soon  afterward  in 
the  interest  of  the  Tchuantepec  canal  project;  opposed  the 
secession  of  Louisiana,  but  ultimately  adhered  to  the  move- 
ment, and  visited  Europe  as  Confederate  agent  1801 ;  was 
imprisoned  for  disloyalty  at  Fort  Lafayette  1862  ;  was  re- 
leased on  condition  of  proceeding  to  Europe,  where  ho  re- 
mained six  years;  returned  to  Louisiana  1869.  D.  at  New 
Orleans  Mai-.  16,  1870. 

Soule  (Richard),  b.  at  Duxbury,  Mass..  in  1812;  grad- 
uated at  Harvard  College  in  1832;  aided  in  the  prepara- 
tion of  Worcester's  Dictionary  of  the  English  Language,  and 
has  published  Memorial  of  the  Sprague  Family,  a  poem, 
to  which  the  family  genealogy  and  biographical  sketches 
are  appended  in  notes:  in  conjunction  with  William  A. 
Wheeler,  A  Manual  of  English  Pronunciation  nud  Spelling 
(1861)  and  Pint  Lessons  in  Reading  (1868);  and  A  Dic- 
tionary of  English  Synonymsor  Parallel  Expressions  (1S70). 
Soulie  (Mp.LCHIOR  Frederic),  b.  at  Foix,  department 
of  Ancge,  France,  Dec.  2:1,  1S00;  studied  law:  mado  his 
debut  in  literature  in  1S24  with  a  volume  of  poems.  Amours 
franqais,  which  passed  by  almost  unnoticed,  anil  wrote  in 
1828  Rom (o  et  Juliette,  and  in  1829  Christine  d  Font, tine- 
bleau,  which  had  much  effect  on  the  stage.  Others  of  his 
dramas  were  also  successful — Clotilde  (1831)  and  La  Closerie 
des  Gentta  (1816).  But  it  was  principally  as  a  novel-writer 
that  he  became  famous.  He  wrote  about  150  volumes  of 
novels,  and  although  their  artistic  and  poetical  merits  were 
very  small,  some  of  them  became  very  popular,  such  as 
Le  Comte  de  Toulouse  (1835),  Un  Ell  &  Meudon  (1836),  and 
Mimoires  du  Diable  (1S11).  D.  at  Bievre,  near  Paris, 
Sept.  2:'.,  1847. 

Soulouque'  (Fu'stin).  b.  at  Petit  Goavo,  in  the  south- 
ern peninsula  of  Iluvli.  about  1785  ;  was  by  birth  a  -lave, 
but  freed  by  the  French  decree  of  1700;  took  part  in  the 
insurrections  of  ISO:;  and  1S20,  attaining  in  the  latter  year 
the  rank  of  captain  :  bore  a  prominent  part  in  tho  civil 
war  of  1814-45;  became  commander  of  a  division  1846; 
was  elected  to  the  presidency  Mar.  1,  1847:  attn  hod  him- 
self to  the  party  of  the  blacks  :  inaugurated  a  period  of 
terror  and  decimation  of  prominent  citizens;  attempted 
without  success  to  eonquer  the  republic  of  Santo  Domingo  ; 
proclaimed  himself  emperor  under  the  title  of  Faustin  1. 
Aug.  26,  184(1;  created  a  nobility,  a  military,  and  a  civil 
order  of  knighthood,  and  promulgated  a  constitution, 
which,  however,  he  reserved  tho  right,  to  abrogate  at  anj 
time  ;  had  himself  crowned  I  850,  mid  again  with  great  pomp 
in  imitation  of  Napoleon  I.  Apr.  is,  1852;  invaded  Santo 
Domingo  with  lO.ooo  men,  bul  was  completely  routed  by 
Santana,  losing  his  treasure  and  throne,  and  narrow  u  e 
caping  capture,  1855;  was  again  unsuccessful  in  another 
invasion  1856;  was  overthrown  by  Geffrard  185S;  took 
refuge  in  Jamaica  Jan.,  1859;  returned  to  Hayti  on  the 
fall  of  Geffrard  1867.     D.  at  Potit  Goave  Aug.  6,  1887. 


Soult  (Nicolas  Ji:  vn  in:  Dili),  duke  of  Dalmatia,  b. 
Alar.  29,  1789,  at  St.  Amans-la-Bastidc,  department  of 
Tarn.  France,  the  son  of  a  farmer:  entered  the  ranks  of 
the  army  in  1785;  became  a  lieutenant  in  1792,  captain  in 
1793,  brigadier-general  in  179  1,  general  of  division  in 
1799,  and  marshal  of  Fiance  in  ISO  I.  lie  distinguished 
himself  greatly  in  the  battles  of  Austerlitz  and  Jena,  and 
was  made  duke  of  Dalmatia  after  the  Peace  of  Tilsit.  With 
the  exception  of  a  short  period,  during  which  the  fatal 
battle  of  Vittoria  took  place,  he  held  the  command  in  Spain 
from  1S0S  to  181  1.  During  his  first  term  he  baffled  all 
Wellington's  exertions,  but  during  the  second,  when  his 
army  had  dwindled  down  to  hardly  20,0110  men,  lie  was 
compelled  to  retreat  into  France,  and  was  defeated  at 
Orthez  and  before  Toulouse.  Made  minister  of  war  during 
the  first  restoration,  he  joined  Napoleon  during  the  Hun- 
dred Days,  and  lived  in  exile  at  DUsseldorf  from  1815  to 
1S19.  Allowed  to  return  ill  the  latter  year  and  reinstated 
in  his  dignities  in  the  army,  he  soon  won  the  favor  of 
Charles  X.,  and  was  made  a  peer  of  France  in  1 S27.  Un- 
der Luuis  Philippe,  between  1834  and  1847,  he  was  several 
times  minister  of  war,  minister  of  foreign  affairs,  and 
president  of  the  cabinet,  but  in  ISI7  retired  from  public 
life,  having  becji  made  a  marshal-general  of  France — a 
dignity  which  had  been  conferred  previously  only  on  Tu- 
renne  and  Villars.  D.Nov.  20,  1851.  The  first  part  of 
his  Mimoires  was  published  by  his  son  in  1854,  in  :;  vols. 
Sound.  See  Acoustics,  by  Prop.  0.  N.  Rood. 
Sounding.  See  Deep-Sea  Soundings,  by  Prop.  W.  P. 
Trowbridge,  A.  M. 

Sound,  The.  or  Oeresund,  is  the  narrow  strait,  40 
miles  long  and  :i  miles  broad,  between  Sweden  and  tho 
Danish  island  of  Seeland,  connecting  the  Cattegat  with  tho 
Baltic.  As  Denmark  before  1660  possessed  the  land  on 
both  sides  of  the  Sound,  she  demanded  toll  of  every  vessel 
passing  the  Sound,  and  built  the  splendid  fortress,  Kron- 
borg,  to  enforce  her  demands;  and  even  after  she  lost  her 
possessions  on  the  eastern  side  of  the  Sound,  she  continued 
to  impose  "Sound  duties,"  as  the  passage  is  clearest  along 
the  Danish  coast.  The  duty  was  by  itself  insignificant, 
but  tho  delay  caused  by  paying  it  was  often  very  provok- 
ing, and  might  have  serious  consequences,  as  the  wind  is 
singularly  changeable  in  the  Sound.  In  1857  this  toll  was 
abolished  by  a  friendly  agreement  between  Denmark  and 
the  different  nations  which  use  the  Sound  as  a  road  of 
traffic,  but  it  is  worth  notice  that  the  maintenance  of  these 
"  Sound  duties,"  which  in  their  true  character  were  no- 
thing but  robbery,  has  probably  cost  Denmark  ten  times 
more  than  the  revenue  ever  brought  in,  for  her  wars  and 
most  of  her  enmities  arose  from  this  source.  (Sec  Hanse- 
atio  League.) 

Sound-Waves.  Seo  Acoustics,  by  Prof.  0.  X.  Rood, 
and  Interference,  by  Pnr.s.  F.  A.  P.  Barnard. 

Souris,  port  of  entry  of  King's  en..  Prince  Edward 
Island,  Canada,  on  both  sides  of  the  mouth  of  the  river 
Souris,  whieb  lias  a  bar  with  only  8J  feet  of  water  at  high 
tide.  A  breakwater  is  in  process  of  construction.  Ihero 
are  two  villages,  E.  and  W.  Souris.  The  town  has  a  U.S. 
consular  agent  and  a  grammar  school.  Fishing  and  ship- 
building are  carried  on.     P.  about  500. 

Sour'-Sop,  the  fruit  of  Anona  mnricata,  a   beautiful 
tree  of  tropical  America.     Tho  sour-sop  often  weighs  two 
or  three  pounds.     Its  taste  is  sour  and  pleasant.     It  is 
very  soft  and  white,  and  is  much  oaten  in  the  West  Indies. 
Soutane'  [Fr.].  or  Cassock  flat,  talaris'],  tho  long 
robe  of  a  Roman  Catholic  priest.     It  was  formerly,  and 
still  is  in  some  places,  worn  as  the  cvery-dav  garment  of 
priests  and  clerics  of  all  degrees;  and  its  use  is  compul- 
sory during  public  service  in  all  places.     The  more  sacred 
vestments  are  worn  outside  the  cassock.     Its  color  fir  secu- 
lars is  black;   for  regulars,  such   as  may  be  designated  in 
the  rules,  as  white,  blue,  gray,  etc.;  fur  bishops,  violet; 
for  cardinals,  red  :  for  the  pope,  white. 
South,  tp.,  Siskiyou  CO.,  Cal.     1'.  939. 
South,  tp.,  Madison  co.,  la.     P.  1010. 
South,  tp.,  Dade  co.,  Mo.     P.  1029. 
South  (Sir  .1  mils).  F.  K.  S..  b.  at,  Southwark.  London. 
England,  in  I7S5.  was  son  of  a  druggist;  educated  fir  the 

medical  profession  ;  practised  Some  \c;iis  as  a  surgeon,  but 
abandoned  that  profession  for  the  pursuit  of  astronomical 
studies  :  was  one  of  the  chief  founders  of  the    Royal    Is 

tr nioal  Sooiety  1820;  aided  Hersehel  in  his  laborious 

researches  upon  nearly  loo  double  stars;  was  associated 
with  llcrschcl   in  the  award  of  the  gold   medal   "1    the    \ 
tronomioal  Society  Feb.   10,   1826;    received   the   Copley 
lal  of  the  Royal  Society  Nov.  30  of  the    imeyear;  be- 
came president  of  the  Astronomical  Society   1829;  ■ 
lisbcd  a  private  observatory  at  Canipdcn  Hill.  Kensii 
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London;  was  knighted  by  William  IV.  shortly  after  his 
accession,  and  received  a  pension  of  £300;  was  concerned 
for  inanv  years  in  the  preparation  of  the  Nautical  Al- 
manac ;  published  papers  On  the  Atmosphere  of  Mare 
(]s;:i  32),  and  was  a  frequent  contributor  to  the  Annals 
'hiloaophy  and  to  the  Quarterly  Journal  of  Science.  IX 
at  Kensington  Oct.  19,  1867. 

South  (JOHN  F.)j  M.  D.,  one  of  the  surgeons  of  St. 
Thomas's  Hospital,  London,  and  some  time  president  of 
the  Royal  College  of  Surgeons;  author  of  several  standard 
surgical  works,  among  which  are  Dissector's  Manual  ( 1825), 
vendtuni  of  Anatomy  (18.11),  Description  of  the  lionet 
i.  System  of  Surgery,  from  the  German  of  J.  M.  Cheliue 
(  IS  (7  i,  and  .\\>tts  on  the  Surgery  of  the  War  in  the  Crimea 
(1858). 

South  (Robert).  D.  D.,  b.  at  Hackney,  near  London,  Eng- 
land, in  1633  j  studied  as  a  king's  scholar  at  Westminster 
School  under  Dr.  Busby;  graduated  at  Christ  Church,  Ox- 
ford, 1655  ;  took  orders  in  the  Church  of  England  1658  :  was 
university  orator  1660;  became  chaplain  to  the  earl  of 
Clarendon  and  tutor  to  his  children  ;  was  made  prebendary 
of  Westminster  1663,  canon  of  Christ  Church  1670;  ac- 
companied Lawrence  Hyde  (afterward  earl  of  Rochester) 
on  an  embassy  to  John  Bobieski,  king  of  Poland,  1677  ; 
became  on  his  return  rector  of  Islip,  Oxfordshire,  and  soon 
afterward  chaplain  to  King  Charles  II. j  was  a  vigorous 
advocate  of  passive  obedience  and  of  the  divine  right  of 
kings,  and  a  powerful  opponent  of  dissenters,  and  was  es- 
teemed one  of  the  most  eloquent  preachers  of  the  time.  D. 
in  London  July  S,  1716.  Author  of  11  vols,  of  Sermons 
(1692  and  1744),  and  of  controversial  publications  against 
Dr.  Sherlock,  whom  he  accused  of  tritheism. 

South  Ab'ington,  p. -v.,  Abington  tp.,  Plymouth  co., 
Mass.,  on  both  Plymouth  and  Bridgcwater  branches  of  Old 
Colony  R.  R.,  has  important  boot  and  shoe  tack  and  other 
manufactories. 

South  Ac'ton,  p. -v.,  Acton  tp.,  Middlesex  co.,  Mass., 
on  main  line  and  on  Marlborough  branch  of  Fitchburg 
R.  R.,  has  a  woollen-factory,  a  planing-mill,  also  pencil 
and  soapstonc  works. 

South  Adams.     See  Adams,  Mass. 

South  Am'boy,  p. -v.  and  tp.,  Middlesex  co.,  N.  J., 
on  Raritan  Bay,  is  the  X.  terminus  of  Camden  and  Am- 
bov  It.  R.,  has  an  academy  and  some  manufactures.  P. 
4525. 

South  America.     See  America. 

Southampton,  county  of  England.     See  Hampshire. 

Southampton,  a  seaport-town  of  England,  at  the 
head  of  Southampton  Water,  an  inlet  communicating  with 
the  sea-channel  which  separates  the  Isle  of  Wight  from  the 
main.  The  town  is  a  peninsula  between  the  inner  entrances 
of  the  Itchen  and  Test  (or  Anton)  rivers,  in  which  South- 
ampton Water  terminates.  The  situation  of  the  port  and 
the  auxiliary  dock-accommodations  have  made  Southamp- 
ton one  of  the  most  important  steam-packet  stations  in  the 
world.  Steamers  sail  thence  for  Australia,  America,  India, 
China,  Spain,  Portugal,  Gibraltar,  and  the  Mediterranean, 
for  the  Channel  Islands  and  for  France,  and  there  is  an 
incessant  intercourse  with  the  Isle  of  Wight.  As  a  gov- 
ernment emigration-port  it  is  the  port  from  which  Austra- 
lian emigrants  depart.  A  large  export  and  import  trade  is 
carried  on,  the  latter  in  wines  and  brandies  from  France 
and  Portugal,  of  timber  from  the  Baltic,  corn  and  pro- 
visions from  America,  etc.  The  site  of  the  ancient  Roman 
Claueentum,  hard  by,  is  still  indicated  by  rampart  and 
ditch.  The  present  town,  attributed  to  the  Anglo-Saxons, 
was  called  Huntstone,  from  which  the  present  name  is 
derived.  J,  G.  BARNARD. 

Southampton  {P.  0.  name  Saugeex),  a  port  of  entry 
of  Bruce  co.,  Ont,  Canada,  at  the  mouth  of  Saugccn  River, 
on  Lake  Huron,  60  miles  X.  by  E.  of  Godcrich,  is  theN.E. 
terminus  of  tbe  Wellington  Grey  and  Bruce  division  of 
Great  Western  Railway.  Grain  and  lumber  are  the  chief 
exports.     P.  85S. 

Southampton,  county  of  S.  E.  Virginia,  adjoining 
North  Carolina,  between  Blaekwater  River  on  the  E.  and 
Mchcrrin  on  the  6.  W.,  intersected  by  Nottoway  River, 
and  traversed  by  Seaboard  and  Roanoke  and  Atlantic 
Mississippi  and  Ohio  It.  Ra.,  has  an  undulating  surface, 
variegated  by  vast  forests  of  pine  and  cypress.  Staples, 
Indian  corn,  tar,  and  turpentine.  Cap.  Jerusalem.  Area, 
600  sq.  m.     P.  12,285. 

Southampton,  p.-v.  and  tp.,  Hampshire  co.,  Mass., 
on  New  Haven  and  Northampton  R.  It.     P.  1159. 

Southampton,  tp..  Burlington  eo.,  N.  J.     P.  2374. 

Southampton,  p.-v.  and  tp.,  Suffolk  en.,  N.  Y.  ( L.  I.), 
on  Atlantic  Ocean,  Shinnecock  and  Great  Peconic  bays,  and 


on  Sag  Harbor  branch  of  Long  Island  R.  R.  P.  of  v.  943  • 
of  tp.  6136. 

Southampton,  tp..  Bedford  co.,  Pa.     P.  1647. 

Southampton,  tp.,  Bucks  co.,  Pa.     P.  1393. 

Southampton,  tp.,  Cumberland  co.,  Pa.     P.  2050. 

Southampton,  tp.,  Franklin  co.,  Pa.     P.  1963. 

Southampton,  tp.,  Somerset  co.,  Pa.     P.  673. 

Southampton,  Earls  of.  TnosiAS  Wriotheblby, 
first  earl,  b.  about  1490;  was  educated  at  Cambridge; 
called  to  the  bar;  was  appointed  to  an  office  in  the  common 
pleas,  and  in  1538  was  made  secretary  of  state  by  Henry 
VIII.,  and  after  the  fall  of  Thomas  Cromwell  was  virtually 
first  minister,  and  in  1543  was  raised  to  the  peerage  under 
the  title  of  Baron  Wriothesley  of  T  itch  field,  with  a  grant 
of  abbey-lands;  in  1544  became  lord  chancellor,  taking  the 
prescribed  oath  of  abjuration  of  papal  authority.  He, 
however,  joined  in  the  persecutions  of  the  Protestants 
under  Henry  VIII.,  and  in  at  least  the  case  of  Anne  As- 
kew personally  superintended  the  torture.  He  was  or- 
dered by  Henry  to  arrest  and  impeach  Queen  Catharine 
Parr  upon  charge  of  heresy  ;  but  when  he  came  to  exe- 
cute the  order,  the  king  had  changed  his  mind,  and  Wrio- 
thesley was  roughly  sent  back  ;  but  he  soon  regained  the 
favor  of  his  sovereign,  and  was  made  a  knight  of  the  Garter. 
He  was  one  of  the  executors  of  the  will  of  Henry,  and  was 
created  earl  of  Southampton  by  Edward  VI.,  but  having 
opposed  the  ambitious  schemes  of  the  protector  Somerset, 
he  was  deprived  of  the  seals.  D.  in  London  July  30,  1550. 
— Hexrv  Wriothesley,  third  earl,  grandson  of  the  pre- 
ceding, b.  Oct.  6,  1573;  was  a  patron  of  Shakspeare,  who 
dedicated  to  him  the  poems  Venus  and  Adonis  and  The 
Rape  of  Lucrcce.  He  was  a  friend  of  the  earl  of  Essex, 
whom  he  accompanied  to  Cadiz,  and  in  1599  to  Ireland; 
was  accused  of  complicity  in  the  treasonable  designs  of 
Essex;  protested  his  innocence;  was  convicted,  and  sen- 
tence of  death  and  attainder  was  pronounced,  but  Eliz- 
abeth remitted  the  death-penalty,  and  the  attainder  was 
removed  by  Parliament  soon  after  the  accession  of  James 
I.  He  was  an  assignee  of  the  patents  of  settlement  of  Sir 
Walter  Raleigh,  and  took  a  prominent  part  in  the  early 
colonization  of  America,  and  in  the  second  charter  of  Vir- 
ginia his  name  occupies  a  leading  position,  and  he  became 
the  governor  of  the  Virginia  Company.  In  Parliament  ho 
was  a  firm  supporter  of  liberty  ;  and  in  1021  was  committed 
to  close  custody  by  the  king,  but  was  released  through  the 
influence  of  Buckingham.  He  soon  after  went,  accom- 
panied by  his  son.  Lord  Wriothesley,  to  the  Netherlands,  to 
aid  the  Dutch  in  their  struggle  against  Spain,  and  took 
command  of  a  regiment.  While  in  winter-quarters  he  and 
his  son  were  attacked  with  fever;  the  son  died,  but  the 
father  recovered  sufficiently  to  set  out  to  convey  the  body 
to  England,  but  died  on  the  way.  at  Bergen-op-Zoom, 
Holland,  Nov.  10,  1624. — Thomas  Wriothesley,  fourth 
earl,  son  of  the  preceding,  b.  about  1600;  was  at  first  a 
supporter  of  the  Commons  in  resisting  the  encroachments 
of  Charles  I.,  but  with  Strafford  went  over  to  the  royal  side, 
and  was  made  a  privy  councillor;  in  1642  was  sent  by  the 
king  to  convey  to  Parliament  his  proposals  for  accommo- 
dation, and  in  1645  was  one  of  the  royal  commissioners  to 
discuss  terms  of  peace.  He  was  one  of  the  leaders  of  the 
moderate  party,  and  lived  unmolested  in  England  during 
the  Commonwealth,  and  sent  large  sums  for  the  mainte- 
nance of  Charles  II.  during  his  exile  ;  upon  the  restoration 
of  Charles,  in  1660,  he  was  made  lord  high  treasurer.  D. 
in  1667. 

South  Ann,  p.-v.  and  tp.,  Charlevoix  co.,  Mich.    P.  400. 

South  Ann'ville,  tp.,  Lebanon  co.,  Pa.     P.  1S56. 

Southward  (Henry),  b.  in  New  York  Oct.,  1759,  his 
father's  name  having  been  Southworth,  and  connected 
with  the  Plymouth  family  of  that  name;  removed  to  Bask- 
ingridge,  N.  J.,  in  childhood;  received  an  ordinary  com- 
mon-school education,  but  was  a  man  of  great  memory  and 
practical  talent;  worked  on  a  farm,  and  earned  in  that  way 
enough  money  to  buy  a  farm  for  himself;  served  in  the 
Revolutionary  war;  was  for  nine  years  a  member  of  the 
State  legislature:  sat  in  Congress*  1801-11  and  1815-21, 
and  in  the  latter  year  met  as  a  member  of  a  joint  com- 
mittee of  the  U.  S.  Senate  his  distinguished  son,  Samuel 
Lewis,  with  whom  he  voted  on  the  Missouri  Compromise. 
D.  in  New  Jersey  June  2,  1S43. 

Southard  (Samuel  Lewis),  LL.D.,  son  of  Henry,  b. 
at  Baskingridge,  N.  J.,  June  9,  1787  ;  graduated  at  Prince- 
ton 1S04 :  taught  school  in  New  Jersey,  and  was  a  family 
tutor  in  Virginia  several  years,  during  which  time  he  stud- 
ied law  and  was  admitted  to  the  bar;  settled  at  Fleming- 
ton,  N.  J.,  18X1  j  became  law-reporter  1814,  associate  jus- 
tice of  the  supreme  court  1815;  was  U.S.  Senator  from 
Jan.   22,   1821,  to   1823,   serving   a   considerable  time  as 
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president  pro  tcm,  of  that  body;  was  appointed  by  Pres. 
Monroe  secretary  of  the  navy  1823;  was  acting  secretary 
of  the  treasury  six  months  182."*,  and  for  a  short  time  act- 
ing secretary  of  war;  was  chosen  attorney-general  of  New 
Jersey  1829,  governor  1832;  and  was  again  U.  S.  Senator 
from  1833  to  hi3  death,  at  Fredericksburg,  Va.,  June  2G, 
1S12.  He  became  a  trustee  of  Princeton  College  1S22,  and 
soon  afterward  of  the  Theological  Seminary,  and  was  of- 
fered, but  declined,  the  Whig  nomination  for  Vice-Pres- 
ident along  with  Harrison,  thereby  losing  also  the  post  of 
President,  to  which  he  would  have  succeeded  by  Harrison's 
death,  on  which  occasion,  however,  he  was  for  the  second 
time  chosen  president  pro  tern,  of  the  Senate. 

Southard  (Samuel  Lewis,  Jr.),  b.  at  Trenton,  N.  J., 
in  1819;  graduated  at  Princeton  183G;  took  orders  in  the 
Protestant  Episcopal  Church,  and  is  author  of  The  Myatety 
of  Godliness  (184S)  and  other  theological  and  miscellaneous 
publications. 

South  Arlington,  p. -v.,  Clay  tp.,  Montgomery  co., 

o.   p.  m. 

South  Australia,  a  British  colony,  founded  in  1834 
by  the  South  Australian  Company,  and  practically  estab- 
lished in  1837,  comprises  a  vast  territory  estimated  at 
380,000  sq.  m.,  and  extending  from  lat.  26°  S.  to  the  south- 
ern coast  of  the  continent,  between  Ion.  132°  and  141  B. 
The  climate  and  physical  aspect  of  so  extensive  a  region 
vary,  of  oourse,  considerably,  according  to  locality,  but, 
generally  speaking,  the  interior  consists  of  an  elevated 
plateau,  bounded  S.  and  S.  E.  by  ranges  of  wooded  hills, 
between  which  fine  valleys,  running  from  N.  to  S.,  open 
into  large,  low  plains  toward  the  coast.  The  interior  is  only 
fit  for  pasturages,  but  large  flocks  of  sheep  and  herds  of 
cattle  arc  kept  here,  and  succeed  well.  In  the  valleys  and 
on  the  plains,  when  sufliciently  watered,  the  soil  is  very 
productive;  wheat,  maize,  oats,  tobacco,  and  all  the  fine 
fruits  of  the  tropic  and  temperate  zones  are  raised — ■ 
oranges,  lemons,  peaches,  grapes,  mulberries,  etc.  Butthe 
lack  of  sufficient  water  is  often  severely  felt.  The  whole 
region,  though  in  many  places  abounding  in  small  lakes, 
is  deficient  in  streams.  The  climate,  though  healthy,  is 
very  hot  and  dry,  and  timber  and  wood  are  generally  scarce. 
The  mineral  wealth  of  the  province  is  very  great,  but  on 
account  of  lack  of  coal  the  ore  must  be  sent  to  other  places. 
Gold  has  been  found  and  mines  are  worked,  though  the 
yield  has  not  been  so  large  that  it  has  attracted  any  par- 
ticular attention  to  the  fields.  But  the  copper  and  lead 
mines  are  very  rich;  the  ore  of  Barra-burra  contains  75 
per  cent,  of  copper,  and  in  1868  copper  was  exported  from 
the  colony  to  the  value  of  £400,091.  The  principal  article 
of  export  is  wool,  which  in  the  same  year  amounted  to 
£1,346,323.  The  population  of  the  colonv  was  in  1866, 
163,452,  and  in  1871,  192,387.  In  1871  the  total  value 
of  exports  amounted  to  £3,5S2,0l)0,  and  of  imports  to 
£2,158,000.     Principal  town,  Adklaidk  (which  see). 

South  Beaver,  tp.,  Beaver  co.,  Pa.     P.  1206. 

South  Dead,  city,  cap.  of  St.  Joseph  co.,  Tnd.,  on 
Lake  Shore  and  Michigan  Southern,  Michigan  Central, 
and  Chicago  and  Port  Huron  R.  Rs.,  85  miles  E.  of  Chi- 
cago, contains  12  churches,  Notre  Dame  University.  St. 
Mary's  Academy,  St.  Joseph's  Academy,  and  the  Academy 
of  the  Assumption,  excellent  high  ami  ward  schools,  water 
and  gas  winks,  a  fine  system  of  sewerage,  3  banks,  1  daily 
iind  :;  weekly  newspapers,  ample  water-power  from  St.  Jo- 
seph's River,  an  extensive  wagon  and  carriage  manufac- 
tory, South  Bend  Ironworks,  a  plough-factory,  paper  and 
flouring  mills,  a  sowing-machine  establishment,  the  Indiana 
Reaper  and  Iron  Co.,  a  fire  department,  furniture  and  chair 
factories,  foundries,  ami  the  various  other  industries  of  a 
thriving  city.    P.  7206.     A.  P.  Million.  En.  "Trtrune." 

South  Bend,  p. -v.  and  tp.,  Blue  Earth  co.,  Minn.,  on 
St.  Paul  and  Sioux  City  R.  R.     P.  of  v.  301  ;  of  tp.  596. 

South  Bend,  p.-v.  and  tp.,  Cass  co.,  Neb.     P.  311. 

South  Bend,  tp.,  Armstrong  co.,  Pa.     P.  1127. 

South  Berne,  p.-v.,  Berne  tp.,  Albany  co.,  N.  Y. 
P.  50. 

South  If  er'wick,  p.-tp.,  York  co.,  Me.,  on  Boston  and 
Maine  and  Eastern  It.  Its.  and  Salmon  Falls  River,  has  6 
churches,  adibrary  and  public  hall,  an  academy  (1791),  2 
banks,  1  newspaper,  I  cotton  and  2  woollen  mills,  a  shoo- 
factory,  carriage  and  ladder  factories,  and  saw  and  planing 

mills.     P.  2510,         Cms.  E.  Cook,  En.  "Enterprise." 

South  Brth'lchrm,  p.-b.,  Northampton  co..  Pa.,  at 
the  foot  of  Lehigh  Mountain.  The  district  in  the  imme- 
diate vicinity  i-  acknowledged  to  he  the  richest  in  needful 
minerals  of  any  section  of  the  U.  S.,  if  not  of  the  world. 
With  1  railroads  to  carry  raw  and  manufactured  freight- 
ago,  a  ennal  of  good  oapaoity,  ami  a  river  capable  of  being 
converted  into  the  finest,  most  useful,  necessary,  and  profit- 


able ship-canal  in  the  world,  the  means  of  transportation 
N.,  S.,  E.,  and  W.  are  unsurpassed  by  any  place  possessing 
equal  advantages.  Surrounding  wealth  and  facilities  for 
manufacturing,  and  in  addition  nearness  to  Atlantic  ship- 
ping-ports and  the  markets  of  New  York,  Boston,  Phila- 
delphia, and  Baltimore,  make  the  future  of  this  city  most 
promising.  In  the  Immediate  \  icinity  arc  the  richest  zinc 
accumulations  in  the  world.  Between  here  and  Blanch 
Chunk,  in  Northampton  and  Lehigh  cos.,  arc  inexhaust- 
ible deposits  of  iron  ore,  and  near  by  mountains  of  coal 
and  slate.  There  arc  large  quantities  of  good  stone  for 
several  purposes,  and  limestone  also.  Among  the  manu- 
facturing establishments  arc  Bethlehem  Iron  and  Steel 
Rail  Works;  Lehigh  Zinc  Works  and  Mines;  Lehigh  Shovel 
Works;  Lehigh  Brass  Works:  governor  works:  iron-foundry 
and  machine-works;  Northampton  Planing  -mill  ;  a  brick- 
yard; Lehigh  Mountain  Brewery;  Lehigh' Valley  Chain- 
works,  nn  organ  manufactory,  a  daily  and  weekly  news- 
paper, slate  and  coal  depots,  union  R.  R.  depot,  -1  bakeries, 
and  a  batik.  Here  arc  Lehigh  University  (a  large  endowed 
institution),  a  young  ladies'  seminary,  good  schools,  a 
water-cure,  springs,  boarding-houses,  St.  Luke's  Hospital, 
G  churches  (one  of  M000  members),  gasworks,  111  hotel-.  2 
brass  bands  and  2  string  bands,  2  literary  societies,  frco 
reading-rooms,  dramatic  associations,  beneficial  societies, 
St.  Michael's  Hall.     P.  ilJoG.     CrsiiiSG  &  Ja(  kson, 

Pubs,  "Northampton  Conservative." 

South  Bloom/field,  tp.,  Morrow  co.,  0.     P.  lllj. 

South  Bloomficld,  p.-v.,  Harrison  tp.,  Pickaway  co., 
0.,  on  Scioto  River.     P.  283. 

South/borough,  p.-tp.,  Worcester  co.,  Mass.,  on  Bos- 
ton Clinton  and  Pitch  burg  R.  R..  28  miles  from  Boston, 
including  the  villages  of  Centre,  Fayville,  Cordaville.  and 
Southville,  has  4  churches  and  fi  ecclesiastical  societies,  a 
public  library,  St.  Mark's  Episcopal  school,  a  seminary, 
a  school  for  idiots,  a  handsome  town-house,  1  newspaper, 
2  shoe,  1  blanket,  and  1  mattress  manufactory,  several 
mills,  a  granite-quarry,  brickyard.  Masonic  lodge,  and 
farmers'  and  reform  clubs.     P.  21.35. 

Stillman  B.  Pratt,  En.  "Press." 

South  Bos'ton,  a  portion  of  the  city  of  Boston,  Mass., 
has  18  church  edifices  ;  among  the  public  buildings  arc  the 
house  of  correction,  insane  asylum,  institution  for  feeble- 
minded youth,  Massachusetts  asylum  for  the  blind,  Apple- 
ton  temporary  home  for  inebriates,  branch  of  the  Public  Li- 
brary, excellent  schools,  1  savings  bank  and  1  national  bank. 
Within  its  limits  are  many  of  the  largest  iron-working  es- 
tablishments in  the  country,  3  breweries,  ?,  kerosene-oil  re- 
fineries, glass-works,  several  lumber-wharves,  3  sugar-re- 
fineries, a  chain-factory,  American  steam  safe  works,  and 
many  factories  of  other  kinds.  Its  facilities  for  wharves 
are  very  extensive,  being  a  peninsula.  The  thief  historic 
memory  of  the  place  is  connected  with  Dorchester  Heights 
(being  formerly  a  part  of  Dorchester'',  by  the  erection  of 
batteries  on  which  the  evacuation  of  the  city  by  the  British 
was  compelled.  Three  weekly  papers  arc  published,  and  1 
amateur  monthly.  The  streets  are  laid  out  with  more  sys- 
tem and  regularity  than  in  the  older  part  of  Boston,  and 
when  projected  improvements  are  accomplished  it  will  be- 
come, doubtless,  the  business-centre  of  the  metropolis.  P. 
about  45,000.  Charles  L.  Storks, 

En.  "South  Boston  Inquirer." 

South  Boston  Depot,  p.-v.,  Halifax  co.,  Va.,  on  Pied- 
mont Air-line  It.  It. 

South  Brain'tree,  p.-v.,  Brain  tree  tp.,  Norfolk  co., 
Mass..  at  junction  of  Taunton  and  Plymouth  branches  with 
main  line  of  Old  Colony  It.  R.,  has  extensive  manufactories, 
especially  of  boots  and  shoes. 

South  Branch,  p.-v.  and  tp.,  Watonwan  co.,  Minn. 
P.  116. 

South'hridffC,  p.-v,  and  tp.,  Worcester  co.,  Mass.,  on 
New  York  and  New  England  R.  R.,  70  miles  S.  W.  of  Bos- 
ton, has  a  public  library,  1  newspaper, 2  banks,  a  lire  insur- 
ance   company,    2    hotels,   a    woollen   la-lory,    Southbri  Igo 

printworks,  American  Optical  Company,  and  manufac- 
tories of  cotton  cloth,  knives,  shuttles,  twine,  oassimere, 
rep  ,  etc.    P.  6208.  Geo.  M.  Whitakbr,  Ed.  "Journal." 

South  Bris'tol,  p.-v.  and  tp.,  Ontario  co.,  N.  Y.,  on 
Canandai^ua  Lake.     P.  1218. 

South  Brmis'wick,  tp.,  Middlesex  co.,  N.J.    P.  3770. 

South  Buffalo,  tp..  Armstrong  ao.,  Pa.     P.  1633. 

South  Btir'liiicton,  tp.,  Chittenden  00.,  Vt.     P.  791. 

South'hury,  p.-v.  and  tp..  New  Haven  co.,  Conn.,  on 
HoaBatonia  River.     P.  1818. 

South  But'lcr,  p.-v.,  Butler  tp..  Wayne  co.,  N.  Y.,  has 
5  churches  and  several  manufactories. 

South  Ca'naan,  tp.,  Wayne  co.,  Pa.     P.  130S. 
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South  Caroli'na,  one  of  the  Southern  Atlantic  States, 

between  the  parallels  of  35°  13'  and  32°  04'  N.  I  at., 

and  between  the  parallels  of  78°  2S'  and  S3°  IS'  W.  Ion. 

from  Greenwich.     It  is  bounded  on  the  N.  and  N.  E.  by 

North  Carolina,  on  the  S.  E.  by  the  Atlantic  Ocean,  on 


the  S.  W.  and  W.  by  Georgia,  the  Savannah  River  and  its 
affluents,  the  Tugaloo  and  Chattooga,  forming  the  boundary- 
line  between  it  and  Georgia.  The  State  is  triangular  or 
wedge-shaped  in  form,  t lie  coast-line  forming  the  thick  end 
of  the  wedge,  and  the  North  Carolina  and  Georgia  lines 
meeting  at  theW.  of  the  State.  Its  coast-line  is  about  210 
miles,  and  its  extreme  length  from  Little  River  Inlet  to 
the  Chattooga  River  on  the  W.  about  240  miles.  Its  area 
is  variously  stated,  the  older  authorities  making  it  29,3S5 
sq.  m.;  Gov.  Scabrook  stating  it  in  1S50  at  30.213  sq.  m.  ; 
and  the  U.  S.  census-office  in  I860  and  1S70  at  34,000  sq! 
m.,  or  21,760,000  acres.  In  the  absence  of  an  accurate 
survey,  the  census  estimate  may  be  presumed  to  be  the 
nearest  approximation  to  the  truth. 

Face  of  the  Country  and  Topography, — The  coast  from 
80  to  100  miles  from  the  ocean  is  alluvial,  low,  and  in  some 
sections  covered  with  swamps  and  marshes,  through  which 
sluggish  streams  How  ami  discharge  their  waters  into  the 
sounds  and  landlocked  bays  along  the  coast,  which  arc 
protected,  from  Winyaw  Ray  to  the  Savannah  River,  from 
the  violence  of  the  ocean  by  long  stretches  of  alluvial 
islands.  Much  of  this  low,  flat  country  is  covered  with 
pitch-pine  forests.  Beyond  it  the  land  rises  into  a  belt  of 
low  sandhills,  called  the  "  middle  country,"  which  is  mod- 
erately fertile:  next  to  this  comes  what  is  known  as  "the 
Ridge,"  where  the  land  rises  abruptly  in  successive  terraces, 
alternating  with  beautiful  valleys  and  rounded  hills,  till 
it  reaches  its  greatest  height  in  the  Blue  Ridge  in  the  ex- 
treme X.  W.  of  the  Slate.  This  region  averages  a  height 
of  over  2000  feet  above  the  sea,  while  Table  Mountain  in 
Pickens  co.,  the  highest  peak  of  the  Blue  Ridge  in  the 
State,  is  4000  feet  above  the  sea.  and  has  a  perpendicular 
cliff  with  a  face  of  1100  feet.  Cxsar's  Head  in  the  same 
vicinity  is  of  less  elevation,  as  is  also  King's  Mountain, 
an  isolated  summit  in  York  CO.  The  State  is  well  watered. 
The  Waeeamaw,  having  its  source  in  North  Carolina,  winds 
sluggishly  through  the  low  lands  in  the  N.  E.  portion  of 
the  State  to  Winyaw  Bay,  interlacing  in  its  course  through 
the  swamps  with  the  Great  and  Little  Pedee,  two  import- 
ant rivers  which  with  their  affluents  drain  a  large  region 
in  the  X.  E.  and  X.  part  of  the  State,  and  discharge  also 
into  Winyaw  Bay:  Black  River,  with  several  affluents, 
finds  its  way  into  the  same  bay:  the  Santee,  the  largest 
of  the  State,  with  its  tributaries,  the  Wateree,  called 
the  Catawba  in  its  upper  course,  Congarcc,  Broad,  and 
Saluda  rivers,  drains  the  central  portion  of  the  State, 
and  firms  an  extensive  delta  where  it  enters  the  ocean  ; 
er  and  Ashley  rivers,  after  washing  the  sides  of  the 
Charleston  peninsula,  discharge  into  the  bay  and  harbor 
of  the  city  :  the  Edisto,  with  its  X.  and  S.  forks  and  its  nu- 
merous tributaries ;  the  Ashepoo,  and  the  Combahee,  formed 
by  the  union  of  the  Big  and  Little  Salkehatchie,  all  dis- 
charge their  waters  into  St.  Helena  Sound:  the  Coosaw- 
hatchie,  though  itself  a  minor  stream,  yet  falls  into  the 
great  estuary  known  as  Port  Royal  Inlet  and  Port  Royal 
Sound;  and  finally  the  Savannah, having  its  source,  under 
the  names  of  Tugaloo  and  Chattooga,  in  the  North  Caro- 
lina an  1  Georgia  mountainous  district,  flows  S.  E.  between  ; 
Georgia  and  South  Carolina  I  |  delta  in  lat.  32°. 

The  islands  along  the  South  Carolina  coast  are  many  of 
them  of  considerable  size  and  ol  great  fertility.  They  arc 
the  favorite  region  for  the  growth  of  the  long-stapled  or 
sea-island  cotton,  rice,  etc.  The  principal  island?,  several 
of  them  largely  connected  with  the  incidents  of  the  late 


civil  war,  are  Hilton  Head,  Port  Royal,  St.  Helena,  Phillips* 
Hunting,  Edisto,  John,  James,  and  Folly  islands,  and' 
above  Charleston  harbor,  Long,  Dewees,  Caper,  Bull's, 
Cape,  Cedar,  South,  and  North  islands.  There  are  no 
lakes  except  those  in  the  swamp  region.  The  sounds  and 
water-courses  along  the  coast  of  South  Carolina,  as  far  X. 
as  Winyaw  Bay,  form  a  continuous,  though  sometime-  a 
circuitous,  navigable  route,  and  may  become  an  important 
portion  of  the  great  landlocked  canal  projected  from  New 
Orleans  to  Charleston. 

Geology  and  Mineralogy. — The  geological  formations  of 
South  Carolina  are  very  simple.  The  whole  region  of 
swamps,  islands,  and  natural  canals  for  a  distance  of  25 
or  30  miles  inland  is  Quaternary  or  Alluvial,  the  soil  a 
light  but  wonderfully  fertile  loam,  and  with  proper  drain- 
age the  most  valuable  portion  of  the  State;  immediately 
beyond  this  is  a  belt  of  Tertiary  from  60  to  80  miles  in 
width,  still  flat,  sandy,  and  heavily  covered  for  the  most 
part  with  pitch-pine  and  some  oak,  the  soil  quite  fertile, 
and,  when  cultivated,  yielding  good  crops:  in  this  he't, 
along  the  valleys  of  the  Great  and  Little  Pedee  and  Lynch 
Creek,  the  chalk-beds  crop  out;  the  land  begins  to  rise 
beyond  the  Tertiary,  and  in  what  is  called  •■  the  Ridge." 
or  perhaps  rather  the  "middle  country,"  though  the 
primitive  or  Eozoic  rocks  crop  out  at  intervals,  there  is 
a  belt  of  moderate  width  of  Silurian  rocks,  with  a  heavy 
growth  of  oak  and  hickory  intermingled  with  some  pine 
and  hemlock.  Still  farther  on,  and  occupying  all  the  re- 
mainder of  the  State,  the  primitive  or  Eozoic  rocks  appear 
in  all  their  rugged  grandeur.  Clay  takes  the  place  of  sand 
on  the  surface  here,  but  the  land  is  moderately  fertile  and 
the  climate  delightful.  The  State  is  rich  in  mineral  wealth, 
though  much  of  it  is  as  yet  undeveloped.  Gold  is  found  in 
large  quantities  in  the  Abbeville  and  Edgefield  districts, 
and  the  Dorn  mines  before  the  war  turned  out,  in  some 
years,  $200,000  per  annum.  There  are  large  deposits  of 
excellent  iron  ores  in  Union,  Spartanburg,  Greenville,  and 
Pickens  cos.  Copper,  lead,  manganese,  and  bismuth  are 
found  in  different  portions  of  the  State.  Granite  of  excel- 
lent quality  abounds  in  the  upper  counties,  and  limestone 
of  suitable  quality  both  for  burning  and  building  is  plenti- 
ful. The  finest  porcelain  clays,  sometimes  in  beds  GO  feet 
thick,  are  found  in  Aiken  co. ;  this  beautiful  mineral,  so 
well  adapted  for  the  use  of  the  porcelain  manufacturer,  is 
unfortunately  very  convenient  for  adulterating  sugar,  soda, 
cream  of  tartar,  and  other  articles,  and  is  largely  sold 
for  such  uses.  In  the  lower  districts  of  the  State,  and 
especially  in  the  region  extending  from  the  Santee  to  the 
Savannah,  valuable  phosphate-marls  of  a  peculiar  character 
have  been  found  in  great  abundance.  They  are  said  by  the 
geologists  to  be  coprolitcs,  or  the  excrementitious  remains 
of  fossil  animals,  who  seem  to  have  congregated  in  great 
numbers  in  this  region.  They  are  treate  1  with  sulphuric 
acid,  and  are  considered  as  the  best  of  fertilizers.  Larire 
quantities  are  used  in  the  State,  and  still  larger  amounts 
are  sent  to  Europe  and  to  other  States  and  countries. 

Soil  and  Vegetation. — i(  The  soil  of  the  State,"  said  Gov. 
Seabrook  in  1850,  "though  of  every  kind,  may  be  said  to 
comprehend  six  varieties,  each  the  best  suited  to  a  certain 
crop,  yet  all  of  them  capable  of  advantageously  producing 
three-fourths  of  the  vegetable  products  grown  in  its  limits." 
He  proceeds  to  particularize  these  different  varieties  of  soil, 
three  of  which  belong  to  the  low  or  swamp  region  and  three 
to  the  uplands.  The  swampy  soils  are — the  tide-swamp 
or  rice-lands;  the  inland  swamp,  on  which  rice,  cotton, 
either  long  or  short  staple,  corn,  pea~.  etc.,  may  be  grown; 
and  the  salt  marsh,  like  much  of  the  soil  of  the  islands, 
which  is  best  adapted  to  the  long-staple  or  sea-island  cot- 
ton. The  upland  soils  were — the  highest  on  the  larger 
islands  and  the  oak  and  pine  land  of  the  Tertiary  forma- 
tion, which  were  also  adapted  moderately  well  to  long-sta- 
ple cotton,  corn,  sweet  potatoes,  etc. :  the  "  middle  country," 
or  pine  barrens,  which  were  a  good  region  for  fruit  and 
vegetables,  though  much  neglected;  and  the  higher  lands, 
where  the  forests  were  mainly  oak  and  hickory,  but  which, 
especially  in  the  valleys,  were  well  adapted  to  the  growth 
of  short-stapled  cotton,  corn,  and  the  cereals.  The  vege- 
tation of  the  lowlands  is  sub-tropical.  The  palmetto, 
smallest  of  the  American  palms,  the  yucca  or  bayonet- 
leaved  shrub,  the  magnolia,  the  bay  laurel,  the  live-oak, 
and  other  evergreens,  are  abundant,  and  in  the  forests 
streamers  of  the  gray  Spanish  moss  float  from  pine  and 
cypress  trees.  In  the  higher  lands  pine,  oak,  hickory, 
and  other  trees  of  the  Middle  States  arc  the  chief  forest 
growths. 

Zoology. — Bears  and  wolves  are  not  often  seen,  though  in 
the  mountainous  districts  the  former  are  not  very  rare. 
The  raccoon,  opossum,  ground-hog,  rabbit,  and  several 
species  of  squirrel  arc  abundant.  Deer  {the  Virginian 
deer)  arc  found  throughout  the  forest  portions  of  the  State. 
Wild-turkeys,  grouse,  and  other  game-birds  are  plentiful, 
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and  the  variety  of  aquatic  birds  along  the  coast  is  very 
large*  There  are  also  many  birds  of  prey:  the  carrion 
vulture  (turkey-buzzard)  and  two  or  three  other  vultures, 
one  or  two  species  of  eagle,  five  or  six  spesies  of  hawk, 
gulls,  etc.,  are  abundant  in  the  lowlands.  The  State  is  also 
distinguished  fur  the  number  of  its  birds  of  fine  plumage, 
Among  the  reptiles  are  found  the  alligator;  lizards,  in  great 
variety;  tortoises  and  turtles,  from  the  box  and  snapping 
turtles  to  the  large  marine  turtles;  fifteen  or  twenty  kinds 
of  serpents,  of  which,  however,  only  two  or  three  arc  ven- 
omous; and  batrachians  of  many  species.  Fish  of  excel- 
lent quality  abound  along  the  coast  and  frequent  the  rivers. 
Climate. — The  climate,  from  the  location,  should  be  very 
hot,  being  in  the  latitude  of  Morocco  and  the  Barbary 
States,  but  it  is  more  like  that  of  the  S.  of  France  and 
Northern  Spain.  On  the  coast  the  sea-breezes,  and  in  the 
interior  the  mountains,  greatly  modify  the  heat.  In  the 
N.  W.  portion  of  the  State,  Indian  corn  is  not  as  sure  a 
orop  as  it  is  in  Minnesota,  while  in  the  southern  and  south- 
eastern districts  the  orange,  the  sui^ar-cane,  the  pome- 
granate, the  fig,  and  the  banana  are  largely  cultivated. 
Sudden  frosts  sometimes  cut  off  these  fruits,  but  in  the  av- 
erageof  years  they  do  well.  The  mean  annual  temperature 
of  Charleston  for  the  past  thirty  years  has  been  65.6° — the 
summer  mean  about  S0°,  the  winter  mean  52°,  the  spring 
66.3°,  and  the  autumn  about  fio°.  The  maximum  in  1S74 
was  96°,  the  minimum  23°,  and  the  annual  range  73°.  The 
isothermal  line  of  04°  crosses  the  State  from  Little  River 
Inlet  (N.  E.  comer  of  the  State)  to  Hamburg,  opposite 
Augusta,  on  the  Savannah  River.  S.  of  this  line,  toward 
the  Savannah  River  and  harbor,  the  mean  annual  tempera- 
tun-  rises  to  67°.  N.  and  N.  W.  of  it  the  annual  mean  falls 
to  60°,  and  in  the  mountainous  district  to  56°.  Theannual 
rainfall  is  greatest  along  the  coast;  in  1874  it  was  67.70 
inches  at  Charleston,  but  this  was  exceptional.  The  range 
on  the  lowdands  is  from  51  to  GO  inches;  on  the  middle  and 
ridge  lands,  II  to  52  inches;  and  in  tho  mountainous  dis- 
tricts, from  HI  to  11  inches. 

Agricultural  Productions. — Tn  1870  the  IT.  S.  marshal  for 
South  Carolina  reported  12,1 0.3,280  acres  of  land  in  farms 
in  the  State;  of  these  only  3,010,539  were  under  cultivation, 
6,443,S51  acres  were  in  woodland,  and  2,050,890  acres  in 
other  unimproved  farming  land.  The  State  census  of  1875, 
which  in  this  respect  is  said  to  be  more  accurate  than  the 
census  of  1870, states  the  numberof  acres  under  cultivation 
in  that  year  at  2,090,441,  hut  gives  no  information  in  re- 
gard to  other  farming  lands.  The  value  of  farms,  accord- 
ing to  the  census  of  1870,  was  SI  t, 808, 76.3,  and  of  farming 
implements  and  machinery  $2,282,946.  These  values  are 
not  reported  in  the  State  census,  but  the  comptroller  reports 
for  1S75  the  assessed  value  of  all  farming  lands  and  build- 
ings for  purposes  of  taxation  at  $59,255,539,  while  the 
value  of  farming  and  mechanical  implements  is  stated  at 
$1,000,221.  The  value  of  all  farm  productions  in  1870  was 
reported  to  be  $41,909,402  ;  of  animals  slaughtered  or  sold 
for  slaughter,  $2,507,140  ;  of  home  manufactures,  $:>I2,191  ; 
of  forest  products,  $167,253;  of  market-garden  products, 
$127,459  ;  of  orchard  products,  $47,960  ;  and  of  wages  paid 
during  tho  year  to  farm  hands,  $7,404,297.  The  only  items 
among  these  reported  by  the  State  census  in  1875  were — 
value  of  slaughtered  animals,  $1,794,578 ;  of  market-garden 
productions,  $399,154;  of  orchard  productions,  $114,933. 
The  pitch-pine  forests  yielded  that  year  3,421,262  gallons 
of  turpentine  and  343,146  barrels  of  rosin,  worth  together 
about  $2,490,000.  Of  particular  farm  products  there  were 
of  wheat  in  1870,  783,610  bushels,  in  1875,662,912  bushels; 
of  rye  in  1870,  36,165  bushels,  in  1875,  13,772  bushels;  of 
Indian  com  in  1870,  7,61  1,207  bushels,  in  1875,  9,454,341  ; 
of  oats  in  1870,  613,593  bushels,  in  1875,  772,590  bushels; 
Of  barley  in  1870,  4752  bushels,  in  1S75,  6401  bushels;  of 
cotton  in  1870,  22I,5IMI  hales  of  400  pounds  each,  in  1875, 
849,848.6  bales  of  short-staple  and  4555  bales  of  long- 
staple  or  sea -island  cotton  ;  of  wool  in  1870,  156,31  1  pound-', 
in  1875,  185,486  pounds;  no  (lax  reported  in  1S70,  but  25SC» 
pounds  in  1875;  of  hay  in  ls7",  10,665  tons,  in  1875,6975 
tons;  of  rice  in  1870,  32,304,825  pound-,  in  1*75,  35,884,640 


pounds;  of  tobacco  in  1870,  34,805  pounds,  in  1875,  18,746 
pounds;  of  cane  and  sorghum  sugar  in  1870,  1,055,000 
pounds  in  1875,  22,816  pounds;  of  cane  and  sorghum 
molasses  in  1870,620,467  gallons,  in  1875,  67,170  gallons ; 
of  Irish  potatoes  in  1870,  63,252  bushels;  in  1875,122,46] 
bushels:  of  sweet  potatoes  in  1870,  1,342,165  bushels,  in 
1875,  1,568,533  bushels  ;  of  pe  is  an  I  beana  in  1870,  160  I 
bushels,  in  1876,  166,450  bushels;  of  beeswax  in  ism, 
11,404  pounds,  in  1875,  15,843  pounds;  of  honey  in  L870, 
19  L-,253  pounds',  in  1875,  224,577  pounds ;  of  domestic  wine 
in  L870,  L3,791  gallon-,  in  1875,9506  gallon-;  of  butter 
in  1870,  1,461,980  pounds,  in  1875,2,223,422  pounds;  in 
1870,  241,815  gallons  of  milk  were  sold,  in  1875  there 
no  report,  in  livestock  the  census  of  1870  reported, 
44.105  horses,  the  comptroller  in  1875,68,813;  the  census 
of  1870,41,327  mules  and  asses,  the  comptroller  in  lv7.~>, 
56,673;  the  census  of  L870,  98,693  milch  cow-,  the  censua 
of  1875,  1 18,337  :  the  census  of  1870,  of  working  oxen  and 
other  cattle,  150,610,  the  comptroller  in  1875,  195,212;  the 
censua  of  1870,  124,594  Bheep,  tho  comptroller  in  L875, 
155,073  sheep  and  goats:  the  census  of  1870,  395,999 
swine,  the  comptroller  in  1875,392,360  -nine.  The  |  ,•.] 
value  of  live-stock  in  1870  was  reported  at  $12,443,510; 
the  comptroller  in    1875  gives  $12,608,973  as  Its    a  E  I 

valuation.     The  increase  in  the  aggregate  amount  of  most 

of  the  crops  on  an  acreage  nearly  ■ third  less  than  that 

of  1S70  is  due  to  the  free  u-e  of  the  fossil  phosphates  of  the 
coast-region,  of  which  7ft, 02;!  tons  were  used  in  1875. 

Manufactures  and  Minimj  fmlustrit  s,- -South  < Carolina 
is  not  a  manufacturing  State.  She  ranks  thirty-second  in 
the  catalogue  of  States  in  litis  regard,  only  Arkansas, 
Florida,  Mississippi,  Nebraska,  and  Oregon  being  below 
her  in  1870,  and  one  if  not  two  of  these  having  since 
passed  her  in  the  race.  In  1870  the  State  had  1584  manu- 
facturing establishments,  employing  8141  hands  (7099 
men,  578  women,  164  children),  using  a  reported  capital 
of  $5, 1  no, !  is,  paying  wages  to  the  amount  of  si,,,  [."..71"'. 
using $5,855,736  of  raw  material,  and  producing  $9,858,981 
annually.  There  has  been  moderate  progress  since  1870, 
but  it  is  doubtful  if  the  value  of  the  manufactured  prod- 
ucts of  1875  would  exceed  $12,000,000.  The  most  im- 
portant manufactures  of  the  State  were — cotton  goods,  12 
establishments,  employing  1123  hands,  having  a  capital  of 
$1,337,000,  and  producing  goods  valued  at  $1,529,937; 
lumber,  8:i  saw-mills,  with  859  hands,  $400,650  capital, 
and  producing  $1,032,194  of  lumber;  flouring- 1111 II  prod- 
ucts, 91  mills,  182  hands,  $171,150  of  capital,  and  $825,465 
of  products;  tar  and  turpentine,  51  establishments,  876 
hands,  $205,425  of  capital,  and  $774,077  of  annual  prod- 
ucts; fertilizers,  2  establishments,  825  hands,  $350,000 
capital,  and  $425,000;  machinery,  II  establishments,  220 
hands,  $137,502  capital,  $286,550  annual  products;  print- 
ing and  publishing,  lo  offices,  182  hands,  $129,550  capital, 
$257,155  annual  products.  The  census  of  1875  gave  no 
return  of  manufactures.  The  mining  industry  of  the  State 
in  1870  was  reported  as  having  5  mines  or  quarries,  em- 
ploying 148  hands  and  S1..7,tH)0  of  capital,  and  yielding 
an  annual  product  of  $19,888.  There  are  no  authoritative 
returns  of  either  manufactures  or  mines  in  tho  State  of 
later  date  than   1870. 

Railroads. — In  1875  there  were  1481.45  miles  of  railroad 
in  operation  in  tho  State,  and  nearly  400  miles  more  pro- 
jected, but  not  completed.  The  roads  in  operation  cost  for 
road,  equipment,  etc.,  $39,018,955.  The  principal  lines  are 
the  Charlotte  Columbia  and  Augusta,  195  mile-;  Green 
ville  and  Columbia,  107  miles;  Northeastern  R.  R„  102 
miles;  Savannah  and  Charleston,  Hi  I  miles;  South  Caro- 
lina R.  It.  and  branches,  242  miles;  Spartanburg  and 
Union,  68  miles ;  Chera  ff  and  Darlington,  Atlanta  ami 
Richmond  air-  lino,  Port  Royal 
and  Wilmington  and  Columbia. 
by  the  State. 

Commerce. — There  are  three  porta  of  entry  and  customs 
districts  in  South  Carolina. —  viz.  Beaufort,  Charleston,  and 
Georgetown.  The  following  table  gives  the  commercial 
statistics  of  each : 


R.  EL,  Bine  Ridge  R.R., 

Several  of  these  are  aided 


Ports  oa  customs 

DISTRICTS. 

Imports. 

from 

foreign 

countries 

fur  vear 

analog 

.Imii   ■     10, 

1815, 

Domestic 
expoi  11 

ii.i  ■..■■M 

ending 

June  SO, 

lt>7J. 

Foreign 

K ' 

exported 
foi  real 
ondlng 
June  30, 

l»7j. 

Entrances  <>r  American  nod 
foreign  1  ntel  -.  Including 
coastwise  trade  ami  fish- 
eries. 

Cli -.ir ..1,  ■     of  American  ud 
foreign    revels.    Including 

trade    and    lisli- 
■1  k  1. 

\  e    .1   owned  in 

each  district. 

VmmIs  raglHUTed, 

1 n  11I.  mill  i>ii 

rolleil     hi 
Uistni-t. 

Amort 

01 1 

foreign 

num- 
ber. 

l"i  ri  11  11;.' 

of  Am. 
end  for- 
eign res* 
eels  fi>r 

i. mi  nid 

Ing  June 

Crews. 

1 

cleared. 

ron&n  *■■ 
i.r 

\  ■    ■■]  1 

>    li   i.H   il 

Or  iwb, 

Ves- 
sels. 

Tonnage. 

Ves- 
sels. 

Tonnage. 

8122,316 

680,343 

-1  047,257 

19,6  i  i,986 

17,638 

124 
745 
56 

r»s,:i  i 

488  629 

14,5:10 

1,650 
1 1,507 

37G 

116 

7:;i 
13 

59,405 
451,225 

li.SO'J 

1,598 

14,021 

97 

8 

17:; 
18 

92.53 

6,938  r. 

791..V7 

7,822.55 

1 

22 

11 

1  12.74 
4  JJ1  IS 

1  reorgetown 

Totals 



$802,661 

(20,720,868 

925 

562,073 

].;  133 

8G3 

:.i  i.i::j 

ifi.Tir, 
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Finance*. — The  public  funded  debt  of  the  State  on  Nov. 
1,  i-;,,  |  is  stated  b)  the  State  treasurer  at  $7,674,704.75, 
prinoipal,  mostly  bearing  6  per  cent,  interest.  Of  this 
am01  70.74  was  exchanged  during  the  year  1S75 

for  eonsolidati  >n  b  mda  and  stock  maturing  July  1,  1893. 
i  floating  debt,  composed  of  unpaid 
priations  and  deficiemriesj  of  about  $1,156,000.     The 
re  ei i.t  -  from  all  sources  during  the  year  ending  Nov.  1, 
1875,  were  $1,558,146.67 j    the  expenditures  fur  the  same 
.    j  I ..:  I  ..  16 ■'■  1  7,  leaving  a  balance  in  the  treasury 
of  $212,681.50,  which  was  liable  to  be  much  more  than  ab- 
sorbed  by  }>n-t-due  appropriations.     The  tinances  of  the 
Si  ite  for  some  years  after  the  war  were  shamefully  mis- 
managed, but  there  has  been  a  commendable  effort  to  re- 
store its  credit  and  linaneial  standing;  and  it  is   believed 


that  its  financial  affairs  are  as  justly  and  as  economically 
managed  as  is  possible  in  its  existing  condition. 

Banks  and  Saving*  Banks. — In  1S7j  there  were  12  na- 
tional banks  in  the  Shite,  having  an  aggregate  capital  of 
$3,170,000,  $2,010,000  bonds  on  deposit,  and  ^2,lfi7,4ii0  of 
circulation  outstanding.  There  were  also  at  that  time  5 
State  banks  and  trust  companies  in  the  State,  with  an  ag- 
gregate capital  of  $1,300,000.  One  of  these,  the  South 
'uolina  Bank  and  Trust  Co.  of  Columbia,  S.  (_'.,  failed  in 
July.  L875,  involving  the  State,  counties,  and  education 
funds  in  heavy  losses.  The  others  were  on  Oct.  1,  1N75, 
reported  to  be  in  good  condition.  There  were  also  3  sav- 
ings banks,  estimated  to  have  capital  and  deposits  to  the 
amount  of  about  $01)0,000,  and  16  or  IS  private  banking- 
houses. 


Population. 


Onsu< 
year,  • 


1790 
1800 

1810 
l  B2l  > 
is;  ii  i 
1840 
1850 
1860 
1*70 
1875 


Total 
pop. 


07o  125 
191  171 
tlS  '.'07 
7tl  254 
is:.  289 
I  !9  : 
507  3  ".' 
708  347, 
SO i  343 
145  450 


Fe- 
males. 


082 

;*.">■_> 
956 
.702 
731 
038 
634 
320 
91 12 
i  12 


123.991 

1 7 1 ,2  19 

207.159 
248,039 
291,454 
301,360 

338,873 

■ 
30 1,704 
475,013 


178  1. 
255      3 

196  -1 
440      6 

,863      7. 

nsi  x 
,503 !  8 
:;iim  ;> 
667  415 
,754  574 


For- 
Slaves.    Natives,  eigti- 
era. 


059,743  8707 
693,722  9980 
097,532  8074 


Den- 
sity. 


7.32 
10.16 
12.21 

14.90 
17.09 
17.49 
19.00 
20.70 
20.75 
27.21 


38.75 

20.12 
21.11 

15.00 
2.27 

12.47 
5.27 
0.27 

31.11 


Dwell- 
ings. 


52,042 
58,220 
143,485 


Fami- 
lies. 


52,937 
68,642 

151,105 


or 

school 

age, 

5  to  20. 


258,708 
273,843 
264,393 
305,317 


or 

military 

age, 
18  lo  45, 
males. 


121,053 
128,480 
120,151 
142,193 


Or  voting 
age, 
21  years 
and  up- 
ward, 
males. 


139.573 
14*,:',27 
148,052 
184.943 


02,150 
09.170 
146,614 
179.520 


Education. — The  school  population  of  the  State  (be- 
tween the  ages  of  6  and  16  years)  in  1S75  was  239,264,  of 
whom  122,910  were  males  and  110,354  females:  85,566 were 
whites  and  1  .'►:'., oils  colored.  There  were  42S  school  dis- 
tricts and  2580  free  common  schools;  the  school  attend- 
ance for  the  year  1875  was  110,416 — 57,094  males  and 
52,722  females";  17.001  whites  and  03,415  colored,  a  little 
more  than  |iths  of  the  whole  school  population.  In 
1875  there  were  2855  teachers  employed  in  these  schools — 
1773  males  and  1082  females;  1876  whites  and  979  colored. 
(inly  866  were  of  the  first  grade,  1049  of  the  second  grade, 
and  940  of  the  third  grade.  The  average  monthly  wages 
paid  to  male  teachers  throughout  the  State  was  $31.64;  to 
female  teachers,  $29.21.  In  the  city  of  Charleston  the 
wages  of  male  teachers  averaged  $121.60  per  month,  and 
of  female  teachers  $39.45  per  month.  The  free  schools 
were  in  session  an  average  of  four  and  a  half  months 
during  the  year;  in  three  counties  the  average  was  7 
months  in  the  year,  and  in  one  only  two  months.  In  the 
city  of  Charleston  they  were  in  session  ten  months.  Of 
the  whole  number  of  children  in  the  schools,  only  2752  were 
studying  anything  above  the  most  elementary  branches. 
The  number  of  school-bouses  in  the  State  was  2347.  valued 
at  $313,289.79  ;  only  701  of  these  were  owned  by  the  dis- 
tricts, 1040  were  owned  by  other  parties ;  of  these  345  were 
rented.  The  number  erected  in  1875  was  118,  and  their 
cost  $13,480.35.  Of  these  2347  school-houses,  1347  were 
log,  9S1  frame,  18  brick,  1  stone;  320  had  the  grounds  en- 
closed. The  total  amount  of  school  revenue  for  the  year 
ending  Oct.  31,  1875,  was  $489,542.75;  of  this,  the  State 
school  appropriation  was  $240,000  :  the  net  proceeds  of  the 
poll-tax.  $03,11:1.42;  the  local  or  school-district  taxes  col- 
lected, $130,721.17;  eight  counties  raised  no  local  or  school- 
district  taxes.      The  school   expenditures  for  the   school 


year  ending  June  30,  1875,  were  $421'-, 402.99,  of  which 
$309,685.21  was  paid  for  teachers'  salaries.  The  public 
schools  in  the  city  of  Charleston  are  generally  in  very 
good  condition  ;  thev  were  attended  in  1875  bv  0070  chil- 
dren—2852  males,  3218  females;  300S  white, 3062  colored; 
S7  teachers  were  employed — 5  males,  82  females;  79  of  the 
whole  number  were  whites  and  8  colored ;  301  of  the  pupils 
were  in  the  higher  branches.  The  expenditure  for  public 
schools  in  the  city  was  $59,932.50.  The  State  superintend- 
ent thinks  that  there  has  been  a  fair  amount  of  progress  in 
the  schools  of  the  State  during  the  year,  but  admits  that, 
except  in  the  city  of  Charleston,  they  are  still  in  a  very  low 
state,  which  he  attributes  to  four  main  causes:  (I)  want  of 
qualified  and  efficient  teachers ;  (2)  inefficiency  and  unfit- 
ness of  school  officers;  (3)  lack  of  sufficient  interest  of  the 
right  kind  on  the  part  of  the  people  in  general;  (4)  inade- 
quacy of  means.  To  these  might  be  added  the  gross  mis- 
management and  frauds  which  in  the  past  few  years  have 
made  competent  teachers  ami  school  officers  unwilling  to 
have  any  connection  with  the  schools.  There  were  6  teachers' 
institutes  held  during  the  year,  and  they  were  the  means 
of  some  benefit  to  the  schools.  There  is  a  small  but  well- 
conducted  normal  school  at  Columbia,  having  a  principal 
and  one  assistant  and  a  matron  and  steward,  with  about 
40  pupils.  Claflin  University  at  Orangeburg,  a  school 
under  the  control  of  the  Methodist  Episcopal  Church,  and 
which  has  also  the  land-scrip  of  the  agricultural  college 
fund,  has  a  department  intended  as  a  normal  school  for 
colored  teachers,  which  is  doing  an  excellent  work.  There 
are  10  or  12  academies  and  seminaries  for  the  advanced 
instruction  of  both  sexes;  some  of  these  are  of  a  high  cha- 
racter, and  have  been  in  existence  for  many  years.  The 
following  table  gives  the  statistics  of  the  colleges  and  pro- 
fessional and  scientific  schools  of  the  State: 


Institutions. 


College*  and  Universities. 

Claflin  University 

■  id  College. 

Kr-k 'nit;  College 

Funned  University 

Houal  Zl  "■  I  

Newberry  College 

University  ■■■r  Smith  Carolina , 

Wofford  College  

S  loot       ■■■  fence. 
S.  C     \  -ric.  and  Mech.  lnititutc  (Dept.  of 

Clatl  in  College) 

School*  of  Throloijy. 
Raker  T!  I     1 1 1 1  - .  Univ.).    . .. 

Southern  Baptist  Tl logical  Seminnry... 

rhcol.  Bern.  Gen    \    emblj  Presb.  Co.... 

ScAooi 
Law  Dept.  University  ff  South  Carolina.. 
Schools  of  Mr  i 

Medical  College  of  Stal South  Carolina. 

University  o(  Sontb  Carolina  Med.  Dept.. 


o  ©   Under  what  control. 


Ornngchurg 1S70 

Charleston ...  1795 

Due  West 1*19 

Greenville. 1851 

Wlunsboro' —   ...  1785 

Wnlhalla 1858 

Columbia 1805 

Spartanburg  C.-H...  1853 


Orangeburg.. 

Orangeburg  . 
■ .  ■    nvlUe 
Columbia  . .., 


Methodist  Episcopal 

Kan-sectarian 

\3so.  Kef.  Preab.... 

Baptist 

Non-sectarian 

Rvang.  Lutheran.. . 

State 

M.  E.  South 


Methodist  V  ;  :    •opal 

Baptist. 

Presbj  Lerlan 


1868  University  S.  C. 


'   :     It 


1 
10 


||S 


a  CO 


lis 

=  £S 


S 

40.000 
50.000 
30,000 
5,000 


28 

il 
103 

lj.000 

300.000 
100,000 

20 

9 
60 

07 

30.000 

16 

53 
8 

20.000 

100,000 
45,000 

150.000 


50.000 
180.000 


i:.nu,i 
3.600 
10,000 


12.000 
17.000 


350 

50.  (NW) 
6.103 


BOO 

33,000   10,0-m 
12,500 


1,4001    5.500 

SSJMS 

I  15,000 


*  The  statistics  of  population  given  in  the  census  of  1875,  and  those  of  1870  (U.  S.  census),  are  regarded  by  the  State  authorities 
as  equally  unreliable. 
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There  is  ;in  institution  fur  the  education  of  the  deaf  and 
dumb  and  the  blind  at  Cedar  Springs,  near  Spartanburg, 
founded  in  1849,  but  since  1871  or  1*72  instruction  has 
been  suspended  and  the  buildings  are  unoccupied.  It  is 
proposed  to  remove  it  to  Columbia,  and  reopen  it.  There 
is  a  State  orphan  asylum,  formerly  at  Charleston,  but  re- 
move 1  in  1S75  to  Colombia.  It  had  in  Jan.,  ISTti,  S-i  in- 
mates— 3a  boys  and  49  ^irls. 

Charitable  Institutions, — The  State  lunatic  asylum  is  at 


Columbia,  and  seems  from  the  governor's  message  to  be 
well  managed,  although  the  beat  results  cannot  be  looked 
for  in  its  present  crowded  condition  (it  has  about  300  pa- 
tients), ami,  like  all  the  public  institutions  of  the  State, 
Buffering  from  the  need  of  funds  which  were  three  or  four 
years  since  recklessly  squandered  by  corrupt  officials.  Its 
expenditure-  for  the  year  1*7.»  wen-  about  $70,000,  a  sum 
smaller  than  it  should  have  been,  and  only  made  to  answer 
by  the  most  rigid  economy. 


( %urekt  9. 


Denominations. 


All  denominations 

Jiaptists,  regular , 

Baptists  (other).  Anti-mission,  etc.. 

Christians,  or  Disciples 

Coogregationalists 

Episcopalians  (Protestant) 

Huguenots 

.Tews 

Lutherans 

Methodists 

Presbyterians  (regular) 

Prcsbvt'-riansf other),  Associate, etc 

Reformed  date  Dutch) , 

Roman  Catholics 

Unitarians 

Universal  ists 


Church 

Church 

Boas, 

flees, 

Bitting,, 

187U. 

1870. 

1467 

1308 

491,425 

518 

466 

190,750 

5 

.r) 

Mill 

2 

2 

200 

1 

1 

3110 

83 

81 

35,350 

1 

1 
3 

400 

linn 

49 

44 

17,900 

mi 

532 

164,050 

148 

13S 

61,450 

ir. 

17 

5,650 

2 

2 

300 

12 

13 
1 

10,775 
750 

3 

2 

850 

Church 

Church 

Church 

Member. 

pronertr. 
1870. 

ti"IH, 

1875. 

1875. 

187S. 

i.inni- 
cnuts, 
IS75. 

pop.. 

1875. 

83,270,982 

1883 

1672 

mi 

193,708 

877,850 

688,882 

790 

698 

451 

'.i...  ,l.; 

100,000 

1,600 

8 

8 

12 

850 

4,21111 

41  III 

2 

2 

2 

150 

750 

10,000 

1 

1 

1 

213 

1,200 

729,600 

60 

58 

50 

4.439 

•J'.'. 

10,000 

1 

1 

1 

;;iiii 

1,5110 

91,200 

3 

3 

3 

750 

1,500 

137,450 

63 

58 

37 

5,271 

25  HI  III 

652,100 

728 

641 

412 

71,480 

312,iiiiii 

537,900 

190 

17H 

112 

12,180 

60,000 

33,500 

18 

17 

13 

2,282 

11,200 

4,000 

2 

2 

2 

250 

1,000 

291,500 

11 

10 

12 

15,500 

1, 

250,000 

1 

1 

1 

250 

58,850 

2 

2 

2 

1,000 

church 

lr75." 


14,065,500 

.- .hi 

2  

1,000 

12,000 

670,000 

[2,000 

Mn  nun 

190,000 

B76  000 
650,000 

i .' 

10,000 
800,000 
250.000 

60.000 


There  were  also  in  1870, 1  Friends'  meeting,  with  onemeet- 
ing-house,  300  sittings,  and  $10,000  of  society  property  ; 
and  one  Union  church,  with  1  edifice,  700  sittings,  and 
$10,000  of  church  property. 

Penal  Institutions. — The  State  penitentiary  is  at  Colum- 
bia, ami  under  a  new  superintendent  its  management  has 
been  much  improved.  There  were  322  prisoners  in  con- 
finement on  Oct.  31,  1S75,  of  whom  318  were  males  and  4 
females.  The  receipts  of  the  year  were  $25, 000.  and  the 
disbursements  $19,812.72.  Attempts  were  made  to  con- 
tract for  the  labor  of  a  part  of  the  prisoners,  while  a  part 
were  employed  in  making  bricks  and  in  agricultural  labor. 
The  jails  of  the  State,  except  that  in  Charleston,  are  gen- 
erally very  badly  managed,  and  need  reform.  There  is  no 
reform  school  in  the  State.  There  arc  several  orphan  asy- 
lums under  private  control,  and  one  home  for  destitute 
ladies. 

Insurance  Companies. — There  was  in  Oct.,  1875,  but  1 
insurance  company  chartered  by  the  State  which  reported 
to  the  comptroller,  the  Home  Insurance  Co.  of  Charles- 
ton. There  was,  in  1874,  a  small  mutual  company  also  in 
Charleston,  reporting  assets  amounting  to  $24, 415.  There 
are  no  life  insurance  companies  chartered  by  the  State, 
but  many  of  the  insurance  companies  of  other  States  do 
business  here. 

Newspapers. — In  1870  there  were  55  newspapers  of  all 
Classes,  which  issued  8,001,400  copies  annually,  and  had  an 
aggregate  circulation  of  sii,;il)i);  of  these,  5  were  dailies, 
with  10,100  circulation;  4  triweeklies,  with  9600  circula- 
tion; 42  weeklies,  with  44,000  circulation;  3  monthlies, 
with  10,000  circulation;  and  1  quarterly,  with  1200  cir- 
culation. There  have  been  sonic  changes,  but  not  much  in- 
crease of  circulation,  since  1S70. 

Constitirtioit,  Courts,  Ri  presentation  in  Congress. — The 
constitution  under  which  the  State  is  now  governed  was 
framed  by  a  convention  which  sut  from  dun.  to  Mar.,  1808, 
and  was  ratified  by  the  people  in  April  of  the  same  year. 
By  this  constitution  every  male  citizen  of  the  U.  S.  of  the 
ago  of  21  years  and  over,  who  resided  in  the  State  at  the 
time  of  the  adoption  of  the  constitution,  or  who  shall  here- 
after reside  in  the  State  for  one  year  and  in  the  county  in 
which  he  one  re  1  to  vote  for  60  days  next  preceding  an  elec- 
tion] i^  entitled  to  vote.  The  legislature  is  composed  of  a 
senate  and  house  of  representatives,  the  two  constituting 
the  general  assembly  of  the  State  of  South  Carolina.  There 
arc  33  senators,  one  for  each  county  except  Charleston  co., 
which  has  two.  The  house  has  121  members.  Both  sena- 
tors and  representatives  are  chosen  by  ballot  every  sec 1 

year  in  their   respective  districts.      The  governor  is   elei  ted 

fjr  two  years,  and  the  comptroller  general,  treasurer,  and 
secretary  of  state  for  four  years.  The  judicial  power  is 
vested  in  a  supreme  court  ;  in  two  circuit  courts — viz.  a 
court  of  common  pleas,  having  civil  jurisdiction,  and  a 
court  of  general  sessions,  having  criminal  jurisdiction  only; 

in  probate  oourts  and  justices  of  the  peace.      The    supreme 

court  oonsists  of  a  chief-justice  and  two  associate  justice  . 
any  two  of  whom  constitute  a  quorum.  It  lias  appellate 
jurisdiction  only  in  eases  of  chancery,  and  constitutes  a 
court  for  the  correction  of  errors  of  law.     It  holds  a         ion 

annually  at  the  seat  of  government  ami  at  such  other  places 


as  the  general  assembly  may  direct.  The  State  is  entitled 
to  five  members  of  Congress  under  the  apportionment  of 
1872. 

Counties. — There  are  32  counties  in  the  State,  as  follows  : 


Abbeville.... 

Aiken 

Anderson  . . . 

Barnwell 

Be&ufort 

Charleston  .. 

Chester 

Chesterfield 
Clarendon... 

Colleton 

Darlington . 
Edgefield.... 
Fairfield.  ... 
Georgetown. 
Cireenville... 

Horry 

Kfi-fclmw 


Lancaster.. 
Laurens 

Lexington. . 

Marion 

Marlboro' . . 
Newherry  .. 

Oconee 

Orangeburg 

Pli  kena  ..  , 
EUohland.  . 
Spartanburg.. 

Sumter 

Union 

Williamsburg 
York 

Total. 

Add  for  railroad  proper tj  : 

Grand  total 


Total 

Males, 
1S75. 

Fe- 

Total     , 

!"•!'  . 

ni:ili's, 

pop., 

1875. 

1875. 

1879. 

38.968 

18.914 

20.054 

31,129 

30,304 

14.779 

15,525 

29.127 

14.192 

14,985 

24,109 

37.523 

jH.oa.t 

18,890 

35,724 

43,062 

21,099 

21,963 

34.359 

133,489 

57.269 

66.220 

8X.S6.1 

a*,  227 

11. 786 

12. 4  38 

IS, 805 

13,826 

6.645 

7.1*1 

10.. -.84 

16,243 

8.049 

S.194 

14,038 

83,883 

16,723 

17,160 

25,410 

30,461 

15,217 

15,244 

26.243 

35,039 

17.4*4 

17.596 

42,486 

22,791 

11,266 

1 1 ,525 

19,s*8 

17.646 

8,267 

9,379 

16.1111 

32,706 

15,804 

16,902 

82,262 

12.01  2 

5,921 

6.091 

10.721 

20,902 

10.184 

10.718 

11,754 

1 4.735 

7,186 

7.549 

1  .'<>-7 

2K.405 

12,854 

13,551 

82,    16 

16,613 

8.073 

8,540 

12,988 

31.654 

15.5-27 

16.127 

22,160 

17,683 

8,716 

8,967 

11.K14 

23,326 

11,433 

11,888 

20.775 

U.075 

6,880 

7,245 

10,536 

34,070 

16,998 

17.072 

16,865 

11,807 

5.793 

6.011 

10.269 

84,245 

16.992 

1 7.253 

■ 

82,164 

15,801 

1 6  B9  1 

25.784 

31.4*0 

15,509 

15.971 

25,268 

21.965 

10.703 

U.262 

19  148 

21.055 

10.425 

10,630 

15  188 

81,839 

r.  i.ui 

16.038 

VI      -1, 

825,145 

450,132 

475,018 

705,606 

True 

i  valuation, 

|  1870,  I'.  S. 

census. 

$7,361,095 


,\  sseased 
valuation, 

1-75. 


5.96*.  1 34 
8,941,000 
11,669  171 
60,624,654 
5,551  r-- 
2.560.815 
2,569  560 
5,117,454: 
i.f  vi  283 
*,;.:-. i  'I 
5,142  512 
2,980,338' 
'6,862,358 
1,556,500 
3,345,161 
2.012,810 
4, .VM  nn 
3,517,197 
4.682,914 
2. 491. 'J9* 
1,984,  144 
2,385  649 

!'.< 15 

1,411.002 
6  127  020 
4.:;  ;*.  940 

5  :::  

4,287  l-o 

3,1     1,636 

5,035,815 

$208,146,989 


;  ■  .48,287 
,  i,*, ,  lh  1 1(, 
4,652,444 
»,010,600 
8,680,442 
■ 


3.42 


824 


1,494.370 

1.919,456 

8,627  -i  i 
2,998,990 
8,880,370 
3,750.201 
1,819.199 
i,bn;  :oi 
1,116,289 
2,358,064 
1,711.176 
8,854,513 
2,180,3  > 
8,048,318 
2,181.475 
4,150,320 
1.777.1 20 
4.176,610 
1,476,056 
6,856,340 
4  313  560 
8.529,925 

a  use  loo 

2,304  585 

4   VO.Tll 

$134  968   !   i 
-   157  'Mi 
.    £143.326,1.15 


Principal  Cities  and  Toxons. — The  capita]  of  the  Shite  is 
Columbia,  which  in  1S75  had  14, 1 19  inhabitants;  the 
largest  city  ami  commercial  capital  i>  Charleston}  which  in 
L875  had  56,540.  (Sec  Charlkston.)  The  other  consider- 
able towns  are  Greenville,  which  had  1547  inhabitants  in 
is;.'i;  Sumter,  -117:  Anderson,  1J7U:  Winnsboro',  1398; 
Georgetovi  n,  Newberry,  Beaufort,  Piokensville,  Spartan- 
burg, anil  Camden,  which  had  between  1000  and  2000  each. 

History. — The  tirst  attempts  at  settlement  in  South  Caro- 
lina antedate  those  of  all  the  other  Atlantio  States  except 
Florida.  In  May,  1562,  John  Etiboult,  the  lender  of  a  party 
of  French  Huguenots,  made  a  voyage  of  exploration  with 
two  ships  to  Florida,  discovered  and  named  the  river  St 
John  in  Florida,  ami  after  a  little  delay  sailed  northward 
and  entered  a  Bpacious  inlel  ami  harbor,  to  which  he  gave 

the  name   of   Port   Koyal.      On  an    island  in  that  harbor   lie 

built  a  fort,  which  he  named  Carolina  in  honor  of  Charles 
I  \.  of  France.     Here  he  left  26  colonists,  and  him  eel  f  re- 

i td  to  France  for  supplies ;  but  in  the  course  of  two  or 

three  months  the  colonists  became  dissatisfied]  mutinied, 

killed    the   CO  in  m  and  a  nt    whom    Kihault    had    placed    OVCr 

them,  and,  fitting  up  a  clumsy  and  ill-constructed  vessel, 
sailed  for  France.    They  were  long  at  sea  ami  en  ; 
great  hardships,  hot  were  finally  picked  up  by  an  En 
\  .■    .-1  and  returned  to  Europe.     It  was  more  than  1 00  3  ears 
before  an  attempt  was  again  made  i"  effect  a  settlement  on 
this  coast.     In  l<»ro  a  partj  of  English  colonists  settled  at 
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Port  Royal,  but  the  same  or  the  following  year  removed  to 
the  W.  bank  of  Ashley  River,  :m.l  in  1680  to  the  p 
site  of  Charleston.     There  were  three  shiploads  of  these 
immigrant  sere  under  the  leadership  of  William 

Sayle.  in  1674,  Joseph  West  was  appointed  governor  of 
the  s  luthern  colony,  though  both  North  and  South  Carolina 
wen'  nominally  under  one  proprietary  government.  Gov. 
v>  [in  office   -   reral  years.     The  colonists  were 

made  up  of  several  classes  and  nationalities:  there  were 
i  :.    of  Cavaliers  from  the  English  aris- 

v  an  1  gentry,  wh  >  had  come  out  to  the  new  country 
as  a  (venturers  or  to  hold  office  under  the  proprietary 
eminent:  Puritans,  who  were  dissatisfied  with  the  loose 
Is  and  the  exacting  rule  of  the  Smart- ;  Iii-h  Presby- 
i  3  itch  dissenters;  French  Huguenots  of  the 
besl  blood  of  France,  who  fled  from  the  persecution,  cru- 
elty,andopp  Louis  XIV.;  Hanoverians  and  other 

Protestants  from  Germany:  Swiss  emigrants  from  the 
Protestant  cantons;  and  .Moravians  an  1  Bohemians  from 
Austria  and  Bohemia.  At  tirst,  the  Cavaliers  were  not  dis- 
posed to  grant  to  these  dissenters  and  refugees  the  full 
privileges  of  citizenship,  but  eventually  they  won  their  way 
to  the  complete  recognition  of  their  rights.  In  1680  there 
was  an  Indian  war  in  which  the  colonists  were  victorious, 
an  1  <J o\ .  West  having  taken  alarge  number  of  the  Indians 
prisoners,  sold  them  as  slaves  to  the  West  India  planters. 
This  so  greatly  displease i  the  propriet  >:■<  that  in  IR83  he 
was  removed,  an  1  Gov.  Morton  appointed  his  successor. 
I'ntil  1720  both  Xorth  and  South  Carolina  were  nominally 
governed  under  the  constitution  prepared  by  John  Locke, 
who,  with  the  earl  of  Shaftesbury  and  some  other  asso- 
ciates, had  received  a  grant  of  the  territory.  This  consti- 
tution was  very  complicated  in  its  provisions,  and  was  never 
fully  enforced.  There  was  a  colonial  legislature,  and  its 
laws  were  generally  observed.  The  difficulty  in  enforcing 
the  collection  of  quit-rents  to  the  proprietors  led  to  frequent 
(niente*  and  partial  insurrections,  and  in  1687*  Gov.  Colleton 
was  depose!  in  consequence  of  his  attempt  to  compel  the 
payment  of  these  rents.  Early  in  the  administration  of 
his  successor  (probably  Gov.  Moore)  the  captain  of  a  Mada- 
gascar vessel  which  entered  Charleston  harbor  sent  a  bag 
of  seed-rice  to  the  governor,  who  distributed  it  among  his 
friends,  and  thus  began  the  cultivation  of  that  grain. 
The  attempt  on  the  part  of  Gov.  Moore  to  capture  St.  Au- 
gustine from  the  Spaniards  in  1702,  resulted  in  a  defeat 
and  very  heavy  expenses,  which  led  to  the  first  issue  of 
paper  money  in  the  colony.  In  KOfi  a  French  fleet  attacked 
Charleston,  but  was  promptly  repulsed  and  with  heavy  loss. 
The  Indians  were  very  troublesome  to  the  colonists,  but  in 
1715  they  were  expelled  after  a  severe  battle,  and  driven 
into  the  swamps  of  Florida.  This  Indian  war  and  the  pre- 
vious contests  with  the  French  and  Spanish  had  involved  the 
colony  in  debt,  and  disturbances  grew  out  of  this  which  led 
to  the  expulsion  of  the  governor  in  171$  or  1719.  The 
Locke  constitution  had  been  practically  abrogated  since 
1093,  but  after  the  expulsion  of  the  governor  the  people  of 
the  colony  held  a  convention  an  I  proceeded  to  organize  a 
government  independent  of  the  proprietaries.  The  Eng- 
lish Parliament,  wiser  then  than  it  was  afterward,  solved 
the  difficulty  by  purchasing  the  proprietary  rights  for  about 

i1  il  17.6i>0 )  and  making  the  colony  a  direct  depend- 
ency of  the  Crown.  This  was  accomplished  in  1720.  For 
more  than  fifty  years  from  this  time  the  career  of  the  colony 
was  prosperous.  The  colonists  were  generally  loyal,  and 
the  colon}'  was  a  favorite  with  the  British  government. 
Slavery  existed,  but  the  proportion  of  slaves  was  not  so 
great  a*  it  became  soon  after  the  Revolution.  But  when 
the  British  government  began  to  pass  oppressive  laws  and 
lay  heavy  and  nnjusf  taxes,  the  love  of  liberty  manifested 
itself  in  tl  ,  and  they  early  took  measures  to  re- 

Bisl  the  invasion  of  their  rights.  A  provincial  congress 
was  callc  1  in  I  77  1.  delegates  "were  appointe  I  to  the  Conti- 
nent il  Congress  of  1774-75.  and  when  in  Sept.,  1775,  the 
royal  govern  ,  fli  !.  the  provincial  congress  assumed  all 
the  powers  not  veste  1  in  the  Continental  Congress.  South 
Carolina  Buffered  much  from  the  invasion  of  her  ten 
by  the  enemy  during  the  war  of  the  Revolution.  The  sa- 
ve e  battles  of  Fort  Moultrie.  Charleston,  Camden.  King's 
Mountain,  Cowpens,  Euta\i  Springs,  etc.,  were  fought  on 
her  soil.  The  last-named  engagement,  fought  in  Sept., 
1781,  between  Gen.  Greene  and  Col.  Stuart,  was  a  drawn 
battle,  but  was  the  last  of  any  considerable  moment  in  the 
war.  On  Mi.  28,  1788,  the  State  ratified  the  Constitution 
of  the  T.  S.  She  had  previously  (July  9,  17S7)  ceded  to 
the  U.  S.  her  claims  to  the  region  lying  between  the  Ap- 
palachian Mountains  and  the  Mississippi  River.  On  June 
3,  1790.  her  tirst  permanent  State  constitution  was  adopted 
without  submission  to  the  people.  In  1832  her  leading 
men — and  most  prominent  among  them  the  late  John  C. 
Calhoun — attempted   to   nullify  certain  ■  ngrcss 

imposing  a  tariff,  from  the  belief  that  it  bore  unjustly 


on  the  interests  of  the  State.  A  convention  was  called 
by  the  State  legislature,  which  on  Mar.  11,  1833,  passed  a 
nullification  ordinance.  As  this  was  a  defiance  of  the  na- 
tional authority,  there  seemed  a  probability  of  a  civil  war, 
but  the  prompt  and  decided  measures  adopted  by  Pres, 
Jackson  (himself  a  native  of  South  Carolina)  restored 
order  and  led  to  the  pacification  of  the  difficulty.  From 
1820  the  number  of  slaves  in  South  Carolina  had  excecde  1 
the  white  population.  Her  staple  agricultural  products, 
sea-island  and  upland  cotton  and  rice,  had  led  to  tl  is 
increase  of  slave-labor,  and  the  State  had  been  for  fifty 
years  and  more  the  stoutest  advocate  of  slavery  in  the 
Union.  The  unquestioned  intellectual  ability  of  her  politi- 
cal leaders  and  statesmen,  and  their  bold  and  unflinching 

i'-y  of  the  slave  system  in  Congress  and  elsewl 
had  given  them  the  foremost  position  as  the  leading  cham- 
pions of  that  system.  Whenever,  from  any  cause,  the  ob- 
noxious and  unjust  features  of  slavery  came  up  for  discus- 
sion or  rebuke,  for  adjustment  or  appeal,  South  Carolina, 
by  her  legislature  and  her  State  and  municipal  officers,  her 
Senators  and  Representatives  in  Congress,  was  always  ready 
to  defend  its  most  odious  exactions.  This  was  specially 
noticeable  in  their  treatment  of  Hon.  Samuel  Hoar  in  I  M  J, 
in  their  advocacy  of  the  Mexican  war  and  of  the  Kansas 
and  Nebraska  bill,  and  in  the  violent  assault  by  two  of  her 
Representatives  in  Congress  (Messrs.  Brooks  and  Is 
upon  II :>n.  Charles  Sumner  in  1856.  It  is  not  surpri 
then,  that  deeming  the  election  of  a  Republican  President 
a  menace  upon  her  rights  as  a  slaveholding  State,  and  as 
threatening  the  supremacy  of  the  South  in  the  Ann 
Congress,  South  Carolina,  as  the  champion  of  the  South, 
Should  have  iriven  notice,  early  in  the  Presidential  cam- 
paign of  18B0,  that  if  Mr.  Lincoln  were  elected  >he  should 
secede.  On  Oct.  25,  ISfiO,  a  meeting  of  the  prominent 
political  leaders  of  the  State,  including  its  members  "t" 
Congress,  was  held  at  the  house  of  Ex-Gov.  Hammond, 
and  it  was  unanimously  resolved  that  South  Carolina 
should  at  once  secede  from  the  Union  in  the  event  of  .Mr. 
Lincoln's  election.  Got.  Gist  called  the  legislature  to- 
gether in  extra  session  by  proclamation  on  Nov.  5,  the  day 
of  the  Presidential  election,  o-tensibly  to  choose  electors, 
but  really,  as  his  message  showed,  to  take  measures  for  im- 
mediate secession  in  ea-c  of  Mr.  Lincoln's  election.  The 
legislature  ordered  an  election  for  a  convention  on  Nov.  22, 
and  appointed  Dec.  1".  1S00,  as  the  opening  day  of  the  con- 
vention. It  met  on  that  day  at  Columbia,  but  adjourned 
at  once  to  Charleston,  and  on  Dec.  20  passed  the  ordinance 
of  secession  by  a  unanimous  vote  of  169  yeas.  It  also 
pa~se  1  a  "declaration  of  causes '"  by  the  same  vote.  Com- 
missioners from  South  Carolina  were  sent  to  the  other 
Southern  States  to  urge  their  secession  and  the  calling  of 
a  convention  at  Montgomery,  Ala.,  to  organize  a  confed- 
eracy. On  the  night  of  Dec.  2i*».  1  B60,  Major  Robert  Ander- 
son, in  command  of  a  battalion  of  Federal  troops  in  Fort 
Moultrie,  an  old  and  weak  fort  in  Charleston  harbor,  re- 
moved his  command,  with  its  munitions  of  war,  provisions, 
etc.,  to  the  new  and  stronger  fort,  Sumter,  in  the  same  har- 
bor. This  act  was  denounced  by  the  leading  South  Caro- 
linians, and  attempts  were  made  to  compel  him  to  return 
to  Fort  Moultrie.  (See  Confeokracv,  Southern.)  The 
U.  S.  arsenal  and  its  arms  and  munitions  were  soon  after 
seized  by  South  Carolina  volunteers,  as  were  also  the  cus- 
tom-house, post-office,  etc.,  and  after  almost  four  months 
of  excitement  and  agitation,  on  Apr.  12,  1861,  South  Caro- 
lina commenced  the  civil  war  by  the  bombardment  of  Fort 
Sumter.  After  the  surrender  of  this  fort,  it  was  at  once  put 
in  order,  for  a  permanent  occupation,  by  the  Confederate 
authorities,  and  the  work  of  raising  troops  and  preparing 
for  war  went  on  rapidly  in  the  State.  During  the  war  which 
followed.  South  Carolina  suffered  severely.  On  Nov.  7.  1  S61, 
the  Federal  squadron  under  Com.  Du  Pont  captured  Forts 
Warren  and  Beauregard,  and  entered  and  took  possession 
of  Port  Royal  harbor  and  the  town  of  Beaufort,  S.  C.  This 
port  and  the  adjacent  islands  were  held  by  Federal  troops 
through  the  war.  Charleston  harbor  was  closely  blockaded. 
al  of  the  islands  were  seized  and  retained  :  in  June, 
1862,  the  severe  battle  of  Secessionville  was  fought,  the 
heaviest  losses  falling  on  the  Federal  side;  in  October  of 
the  same  year,  the  less  important  action  of  Pocotaligo 
occurred,  with  a  preponderance  of  loss  on  the  Federal  side; 
the  naval  attack  on  Fort  Sumter  under  Com.  Du  Pont,  Apr. 
6,  I  B63,  though  proving  a  failure,  was  not  attended  with 
heavy  los-es  on  either  side.  But  this  was  followed  in  the 
ensuing  summer  by  that  deliberate  siege  of  Charleston  and 
demolition  of  Fort  Sumter  under  Gen.  Gillmore  which 
was  one  of  the  most  famous  events  of  the  war.  By  this 
sic?e  Fort  Wagner  and  Battery  Gregg  were  captured, 
the  lower  part  of  Charleston  rendered  uninhabitable, 
and  the  whole  coast  of  the  State  was  at  the  mercy  of 
the  blocks  ling  squadron  and  the  Army  of  the  South. 
South  Carolina  had  made  large  contributions  of  men  to 
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the  Confederate  army,  and  had  suffered,  tike  the  other 
Southern  Stales,  from  the  extensive  destruction  of  her 
staple  crops  ;  but  her  greatest  pecuniary  losses  were  ex- 
perienced when,  in  Jan.,  1865,  (Jen.  W.  T.  Sherman  com- 
menced his  march  from  Savannah  through  the  Carotin  as. 
His  previous  march  from  Atlanta  to  Savannah  had  broken 
the  (lower  of  the  Southern  portion  of  the  Confederate 
forces,  and  when  he  entered  South  Carolina,  though  his 
(roops  and  their  attendants,  the  "  hummers  "  or  camp -fol- 
lowers, occupied  a  track  fully  50  miles  in  width  and  swept 
everything  before  them,  they  encountered  very  little  re- 
sistance. What  was  left  of  Charleston,  Columbia,  and  all 
the  principal  towns  of  the  State,  fell  into  the  hands  of  the 
Federal  troops  almost  without  a  struggle,  and  most  of  their 
track  was  left  a  desert.  Soon  after  the  close  of  the  war, 
reconstruction  was  attempted,  a  convention  being  called  in 
Sept.,  1 865,  which  declared  the  secession  ordinance  null 
and  void,  repudiated  the  Confederate  State  debt,  and  framed 
a  new  constitution  for  the  State.  Other  conditions  being 
required  bv  <  Congress  for  complete  reconstruction,  were 
Bkfter  some  delay  passed,  the  thirteenth,  fourteenth,  and 
fifteenth  amendments  to  the  Constitution  of  the  U.  S.  rati- 
fied, and  another  and  more  satisfactory  constitution  for  the 
State  adopted  by  a  large  majority, composed  almost  wholly 
of  colored  votes.  The  State  was  restored  to  the  Union  in 
June,  1868.  As  emancipation  was  a  necessary  result  of 
the  war,  and  the  right  of  suffrage  to  the  people  of  color  a 
natural  consequence  of  emancipation,  the  State,  having  a 
majority  of  its  population  of  African  descent,  fell  into  the 
hands  of  the  negroes  and  those  who  had  the  skill  ami 
adroitness  to  manage  them.  The  legislature  was  largely 
compose!  nl  negroes,  and  many  of  the  State  officers  and 
some  of  the  members  of  Congress  were  of  the  same  raec. 
Had  these  new  legislators  and  rulers  been  persons  of  intel- 
ligence, culture,  integrity,  and  political  ahility.  the  result 


would  have  been  different;  but  they  were,  with  a  few  hon- 
orable exceptions,  ignorant  of  their  duties,  and  controlled 
by  artful  and  designing  men,  who  through  their  votes 
found  the  means  of  enriching  themselves  to  the  detriment 
of  the  State.  But  the  colored  people  are  becoming  Bome- 
what  more  intelligent,  and  are  finding  out  that  these  ad- 
venturers were  not  their  real  friends,  and  the  outlook  for 
the  future  of  the  State  is  much  more  hopeful  than  it  was  in 
187H-71. 

Governors  of  Sunt!,  Carolina. 

Charles  Pinckney Ks'.i  92  George  UcDnffle 1834-3G 

Arnoldus  Vonderhorst..!  792-94  Pierce  M.  Butler i 

William  Moultrie 1794  96  Patrick  Noble i         10 

Charles  Pinckney 1796-98  B.  K.  Hennegan  (acting)1840   W 

Edward  Etutledge 1798-1800  John  P  Richardson 1840-42 

John  Drayton  (acting)...  1800-02  James  II.  Hammond 1842-44 

.lames  B.  Richardson  ,...1802-04  William  Aiken 1844-46 

Paul  Hamilton 1804-06  David  Johnson 1846-48 

Charles  Pinckney 1806-08  W.  p.  Seabrook 1848-50 

John  Drayton 1S08-10  John  H.  Mean  a  1850-52 

Henry  Middleton lrtlO-lti  John  L.  Manning l 

Joseph  Alston 1812-14  James  II.  Adams 1854-56 

David  R.  Williams 1814-16  Robert  F.  W.  Alston    ...1856-58 

Andrew  Pickens 1816-18  William  II.  Gist I- 

John  Geddes 1818-20  Francis  W.  Pickens 1860-62 

Thomas  Bennett 1820-22  M.  L.  Bonham 1862-64 

Join,  L   Wilson 1822-24  A. G.  Magrath 1864  65 

Ri<  hard  J.  Manning 1824-2G  Benj.  F.  Perry  (previa.) .1865-65 

John  Taylor 1826  28  James  L.  Orr 1 

Stephen  D.  Miller 1828-30  Robert  K.  Scott ...1868-72 

James  Hamilton 1830-32  Franklin  J.  Moses.  Jr.  ..1872-75 

Robert  Y.  Hayne 1832-34| Daniel  H.  Chamberlain.]    . 

Electoral  and  Popular    Votes  for   President   and    P*ee- 
President. — Until  1868,  South  Carolina  had  always  chosen 

her  Presidential  electors  in  her  State  legislature,  and  had 
never  east  a  popular  vote  for  President.  Under  her  pres- 
ent constitution  the  electors  are  chosen  by  the  people : 
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Thomas  Pinckney  V.-P.. 
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10 

1S4II 
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1S0S 

James  .Madison  P 

| 

10 

1844 

1K12 

1 

11 

Abridge  Gerry  V.-P 

1816 

:} 

11 

Daniel  D.  Tompkins  V.-P 

Names  nf  i\intlidati>s  fur  whom  the 
electoral  vuto  was  cast. 


James  Monroe  P } 

Haui.-l  I>-  Tompkins  V.-P.  ' 

Andrew  Jackson  P 

Julin  C.  Calhoun  V.-P 

Andrew  Jackson  P 

John  C.  Calhoun  V.-P 

John  Floyrl  P 

II.  in  \   Let;  V.-P 

Willie  P.  Man-urn  P 

John  Tyler  V.-P 

Martin  Van  Buren  P I 

Littleton W.TazewellV.-P.  I 

Jami  s  K.  Polk  P ) 

George  M.  Dallas  V.-P [ 


1848 
1832 
1 886 
I860 

1864 

isi;s 


Names  of  candidates  for  whom  the 
electoral  vote  was  cast. 


Lewis  Cass  P 

William)).  Butler  V.-I 

Franklin  Pierce  P 

William  R.  King  V.-P 

James  Buchanan  P 

J.C.  Breckenridge  V.-P. 
John  I '.  Breckenrldge  P. 

Joseph  Lane  V.-P 

No  vote. 

UlyssesS.  Grant  P 

Schuyler  Colfax  V.-P. 

I  Ij   •      S.  Grant  P i      , 

Henrj  Wilson  V.-P /      7 


E} 

:} 


r.-:,:ii n  ■ 
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(For  valuable  documents  and  material  for  this  article  the 
writer  is  under  obligations  to  His  Excellency,  Hon.  Daniel 
H.  Chamberlain,  governor  of  South  Carolina,  and  Hon.  F. 
L.  Cardozo,  State  treasurer.)  L,  P,  Brockbtt. 

South  Car'rollton,  p.-v.,  Muhlenburg  eo.,  Ky..  on 
Louisville  and  Nashville  and  Great  Southern  R.  R.    P. 240. 

South  Chaiies'ton,  p.-v.  and  tp.,  Clark  CO.,  0.,  on 
Pittsburg  Cincinnati  and  St.  Louis  R.  R.     P.  8is. 

South  Ches'ter,  p.-b.,  Delaware  eo..  Pa.     P.  1212. 

South  Codo'rus,  tp.,  York  eo.,  Pa.     P.  2(102. 

South  Cort'Iand,  p.-V.,  Cortland  tp.,  Cortland  co., 
N.  V..  on  Utiea  Ithaca  an  1  Kind. a  K.  R.     P.  54. 

South 'cott  (Joanna.),  b.  at  Gittisham,  Devonshire, 
England,  about  1750;  was  entirely  uneducated,  and  for 
many  years  a  domestic  aervant  at  Exeter;  joined  the 
Methodist  Church  about  1790,  and  having  become  ac- 
quainted with  a  man  named  Sanderson  who  laid  claim  to 
the  gift  of  prophecy,  Bhe  in  17!1-  announced  herself  as  a 
prophetess,  giving  forth  an  extraordinary  Beries  of  revela- 
t  Ions  in  ungrammatical  prose  and  doggerel  verse j  ohal 
lenged  the  bishop  and  clergy  at  Exeter  to  investigate  her 
claims,  and  obtained  Buch  Buocess  that  in  B  few  years  her 
believer  were  numbered  by  thousands.  She  established 
herself  at  London  at  the  expense  of  the  celebrated  engraver, 
William  Sharp,  and  there  published  numerous  pamphlets 
letting  forth  ber  revelations.  She  announced  herself  as 
the  woman  spoken  -it'  in  Rev.  \ii..  Bold  sealed  packet* 
which  wit.'  warranted  to  secure  the  Balvation  of  the  pur 
chaser,  and  al  last,  when  Bixtj  j  eat  -  of  age,  declared  her- 
self pregnant,  and  that  she  should  give  birth  to  "Shiloh" 
or  "the  Prince  of   Peaee"  at    midnight   mi   <><•[.   VJ,    I S I  (. 

•Popular  vote  for  Seymour  and  Blair, 
f Horace  Greeley  for  President  and  Benjamin  drat/.  Brown 
for  Vice-President  received  22.903  votes. 


The  event  was  awaited  by  large  numbers  of  disciples  with 
eager  interest,  and  a  sumptuous  cradle  provided  for  the 
expected  infant,  but  the  occasion  was  marked  only  by  the 
prophetess  falling  into  a  trance.  She  d.  in  London  Dee. 
17.  1814.  A  post-mortem  examination  showed  that  she  had 
been  suffering  from  dropsy.  Four  congregations  of  be- 
lievers, comprising  198  persons,  were  reported  in  England 
by  the  census  of  1851,  and  a  community  was  founded  at 
Wenthorp  in  1857. 

Southcottians.     See  SofTncoTT  (Joanna). 

South  Coventry,  p.-v.,  Coventry  tp.,  Tolland  co., 
Conn.,  on  Shetucket  River  and  on  New  London  Northern 
U.  II..  has  I  newspaper  and  several  manufactories. 

South  Coventry9  tp.,  Chester  co.,  Pa.     P.  649. 

South  Crook,  p.-v.  and  tp.,  Bradford  co.,  Pa.,  on 
Northern  Central  K.  R.     P.  1070. 

South  Dartmouth)  p.-l ..  Dartmouth  tp..  Bristol  CO., 
Mass.,  at  the  head  of  Apponaganset  Day. 

South  Deer'field,  p.-v.,  Deerfield  tp.,  Franklin  CO., 
Mass.,  mi  Connecticut  River  It.  R-,  has  important  manufac- 
tures, and  is  the  locality  of  the  famous  Bl Iv   Brook  Uins- 

aacre  in  King  Philip's  war,  at  which  Cant  Thomas  Loth- 

rop  ami    7C»  men,  ealh'd    tin-    "flower    of    Essex,"    lost    their 

live-  Sept.  18,  1675  (0. S.).  A  marble  monument,  erected 
in  1838,  commemorates  this  event,  and  the  bi-centennial 
anniver.-arv  was  celebrated  in  L875. 

South  Delphi,  v..  Deer  Creek  tp.,  Carroll  co.,  Ind. 
P.  Dill. 

South  Dix'on,  tp..  Lee  eo.,  111.     P.  905. 

South  Kast,  tp..  Orange  eo..  Ind.      P.  I 

Southeast,  tp..  Putnam  co.,  X.  V.     P.  2975. 

South   Kas'ton,  b.,  Williams  tp..  Northampton 
I'.i..  on  s.  bank  of  Lehigh  River,  opposite  Boston,  on  Le 
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high   R.  R.  and  Navigation  Canal,  has  several  iron  far- 
.  foundries,  and  rolling-mills,  and  a  wire  factory.     P. 

Southeast   Fella,  v..  Lake  Prairie  tp.,  Clarion  co., 
la.      I'.  i  17- 

South  Eg'rcmont,  p. -v.,  Egremont  tp.,  Berk-hire 
co..  Mass. 

South    Eng'lish,  p.-v.,   Keokuk  co.,  Li.,  on  South- 
west   |     ;;    i       pi  iposed)]  13  miles   X.  of  Sigourney,  the 
county   -".!i.  baa  good  schools,  I  newspaper,  ami  2  hotels. 
It  i-  in  one  of  the  riehest  farming  sections  of  the  State.   P. 
;  300.        Brown  Bros.,  Eds.  "Westers  Herald." 
South/era    (Thomas),    b.   at    Ox  man  town,    Ireland, 

i  I ;    studied  at  Trinity  College,  Dublin,  and  at  the 

Middle  Temple.  London,  and  was  called  to  the  bar,  but 
soon  abandoned  that  profession  for  dramatic  literature; 
served  in  the  army  against  Monmouth's  rebellion,  and 
afterward  enjoyed  the  friendship  of  Dr^den,  Pope,  and 
their  circle  of  wits.  D.  at  Westminster  May  26,  1746. 
Author  of  ten  plays,  of  which  the  most  popular  were  Isa- 
bella, or  The  Fatal  Marriage,  and  Oronooko. 

Southern  Confederacy,    See  Confederate  States. 

Southern  Continent.     See  Antarctic  Researches. 

Southernwood.     See  Artemisia. 

South'ey  (Caroline  Anne  Bowlesl,  second  wife  of 
Robert  Southey,  b.  in  Hants  co.,  England,  Dec.  G,  17S7. 
At  an  early  age  she  wrote  for  Blackwood's  Magazine  and 
other  periodicals.  In  1820  a  collection  of  her  pieces  was 
made,  which  speedily  won  for  her  a  place  in  the  world  of 
letters :  among  those  who  became  her  friends  were  Southey 
and  William  Lisle  Bowles,  who,  although  bearing  the  same 
name,  was  not  her  relative.  The  friendship  between  her 
an>l  Southey  was  of  more  than  twenty  years'  standing 
when,  two  years  after  the  death  of  his  first  wife,  who  had 
for  years  been  bereft  of  reason,  they  were  married  in  1  839. 
At  (his  time  Southey 's  mental  faculties  had  begun  to  show 
signs  of  decay,  and  at  the  moment  when  she  first  entered 
their  home  as  his  wife  he  experienced  an  attack,  which 
speedily  reduced  him  to  a  state  of  absolute  dementia,  in 
■which  the  remaining  four  years  of  his  life  were  passed. 
His  pension  expired  with  him,  and  his  wife  was  left  abso- 
lutely without  resources j  but  a  pension  of  £200  from  the 
civil  list  was  bestowed  upon  her.  Her  published  works 
are— Ellen  Fits-Arthur,  a  poem  (1820),  The  Widow's  Talc, 
ami  other  Poems  (1822),  Solitary  Naurs,  prose  and  verse 
(1826).  Chapters  on  Churchyards  (1829),  The  Birthday,  a 
poem  (1836),  Talcs  of  the  Factories,  in  verse,  and  Rohin 
Hood,  a  fragment  of  a  poem  commenced  jointly  by  herself 
and  her  husband,  to  which  were  added  other  fragments  by 
both  of  them  (1847).     D.  July  20,  1854. 

Southey  (Robert),  b.  at  Bristol,  England,  Aug.  12, 
1771,  the  son  of  a  linen-draper ;  early  left  an  orphan,  he 
was  eared  for  by  an  uncle;  received  his  early  education  at 
Westminster  School:  in  1793  entered  Baliol  College,  Ox- 
ford, with  the  design  of  taking  holy  orders,  but  becoming 
unsettled  in  his  religious  and  political  views,  left  Oxford 
after  two  years,  and  entered  upon  a  career  of  authorship 
in  verse  and  prose,  his  first  published  works  being  a  small 
volume  of  poems  (1794)  and  the  tragedy  of  Joan  of  Arc 
1 1795),  for  which  his  friend  Cottle  paid  him  fifty  guineas. 
In  1795  he  married  Edith  Fricker,  wdiose  sister  soon  after 
became  the  wife  of  Coleridge;  set  out  with  his  uncle  for 
Portugal  :  published  an  account  of  his  six  months'  resi- 
dence (1797);  published  the  poem  Thalaba  the  Destroyer 
(1801);  was  made  secretary  to  the  chancellor  of  the  ex- 
chequer for  Ireland,  a  sinecure  with  a  salary  of  £350:  re- 
signed the  position,  and  in  1804  settled  for  life  at  Keswick. 
From  this  time  his  life  is  mainly  the  history  of  bis  nume- 
rous writings  in  almost  every  department  of  literature.  In 
early  manhood  he  had  imbibed  strong  radical  ideas:  pro- 
posed, in  conjunction  with  Coleridge  and  Lovel,  to  set  up 
a  socialistic  establishment  on  the  banks  of  the  Susque- 
hanna in  Pennsylvania,  to  be  called  a  "  pan ti so c racy,"  be- 
cause there  all  persons  were  to  be  equal;  and  wrote  a 
drama,  Wat  Tyler  (printed  in  1793,  but  first  published  in 
1817,  without  his  consent),  which  was  denounced  in  the 
House  of  I  seditious.      In  the  course  of  years 

he  went  over  to  the  opposite  extreme  of  conservatism  in 
Church  and  State,  and  came  to  be  considered  the  expo- 
nent of  high  Tory  opinions.  Although  his  literary  labors 
in  lefatigable,  and  he  was  in  1807  made  the  recipient 
of  a  pension  of  £160,  his  circumstances  were  very  mode- 
rate. He  was  named  poet-laureate  in  1813.  In  1835  he 
received  from  Sir  Robert  Peel,  tint,  prime  minister,  the 
offer  of  a  baronetcy,  which  he  declined,  mainly  for  the 
reason  that  his  income  was  inadequate:  he  said  that  there 
had  never  been  a  time  when  his  earnings  were  six  months 
in  advance  of  his  necessary  expenditures.  Sir  Robert,  in 
acknowledgment  of  his  eminent  literary  services,  at  once 


made  an  addition  of  £300  to  his  pension.  His  wife,  who 
had  for  several  years  been  hopelessly  insane,  died  in  1837, 
and  two  years  afterward  he  married  Caroline  Bowles. 
(See  Sot  the v,  C.  A.  B.)  But  Southey's  own  faculties  had 
begun  to  give  way,  and  on  the  day  when  he  brought  his 
wife  to  their  home  he  fell  into  a  state  of  mental  prostration 
which  soon  grew  into  complete  imbecility,  that  continued 
to  his  death,  which  took  place  Mar.  21,  1  SIM.  Southey's 
principal  poems  are — Joan  of  Arc  (1795),  Thalaba  the  De- 
stroyer, an  Arabian  tale  (1801),  Madoc,  founded  on  legends 
of  early  Welsh  voyages  to  America  i  1805),  The  Curse  of 
Kehama,  based  upon  Hindoo  mythology  (1810),  Roderick, 
the  tost  of  the  Goths,  founded  on  Spanish  history  (1814), 
A  Vision  of  Judgment,  an  apotheosis  of  George  111.(1821), 
and  A  Talc  of  Paraguay  (1825).  Among  his  numerous 
prose  works  are — History  of  Brazil  (1810-19),  Life  of 
Nelson,  one  of  the  best  works  in  English  biography  i  1813), 
Life  of  John  Wesley  (1820),  History  of  the  Peninsular 
War  (1820-32),  Book  of  the  Church  (1824),  Sir  Thomas 
More,  or  Colloquies  on  Sot  u  ty  1 1829),  Life  of  John  Bun* 
yut  (1830),  and  7'Ae  Doctor  (1834—  37).  He  also  contributed 
largely  to  the  Quarterly  Review  for  many  years.  His  po- 
etical works  were  collected  by  himself  i  10  vols.,  1837),  and 
have  been  several   times   republished   in   different  forms. 


His  Life  and  Corre, 


*»0 


de 


edited  by  his  son.  Rev.  C.  C. 


Southey.  appeared  in  1849,  and  a  selection  from  his  Com- 
monplace Hook,  by  his  son-in-law,  Rev.  J.  W.  Waiter,  in 
1856.  A.  H.  Guernsey. 

South  Fayette',  tp.,  Allegheny  co..  Pa.     P.  1927. 

South/field,  p.-v.  and  tp.,  Oakland  co.,  Mich.  P.  1047. 

Southfield,  tp.,  Richmond  co.,  X.  Y.  (Staten  Island), 
includes  the  v.  of  Richmond,  the  county-seat.      P.  50S2. 

Southfield,  tp..  Elizabeth  City  co..  Va.     P.  17ti6. 

South  Fork,  tp.,  Clarke  co.,  Ark.     P.  S98. 

South  Fork,  tp.,  Fulton  co./Ark.     P.  51 8. 

South  Fork,  tp.,  Montgomery  co.,  Ark.     P.  G24. 

South  Fork,  tp.,  Humboldt  co.,  Cal.     P.  273. 

South  Fork,  tp.,  Klamath  co.,  Cal.     P.  286. 

South  Fork,  tp.,  Christian  co.,  111.     P.  1279. 

South  Fork,  tp.,  Delaware  co.,  la.     P.  1G10. 

South  Fork,  tp.,  Jackson  co.,  la.     P.  1014.     " 

South  Fork,  tp..  Wayne  co.,  la.     P.  774. 

South  Fork,  tp.,  Monroe  co.,  Mo.     P.  1463. 

South  Fork,  tp.,  Forsyth  co.,  N.  C.     P.  139S. 

South  Fra'mingham,  p.-v.,  Middlesex  co.,  Mass.,  on 
Boston  and  Albain  R.  R..  21  miles  W.  of  Boston.  Five 
railroads  centre  here,  forming  one  of  the  most  important 
junctions  in  the  State.  It  contains  3  churches,  excellent 
schools,  1  newspaper,  3  straw-goods  manufactories,  1  grain- 
elevator,  mills,  and  manufactories  of  wheels,  shoes,  and 
rubber  goods.    P.  4968.     C.  M.  Vincent,  Ed.  "Gazette." 

South  Gard'ner,  p.-v.,  Gardner  tp.,  Worcester  co., 
Mass..  at  the  intersection  of  Vermont  and  Massachusetts 
with  Boston  Barre  and  Gardner  R.  R.,  is  largely  engaged 
in  the  manufacture  of  chairs  and  settees. 

South'gate  (Horatio),  D.  D.,  b.  at  Portland,  Me.,  in 
1S12  ;  graduated  at  Bowdoin  College  1832,  and  at  Andover 
1S35;  took  orders  in  the  Protestant  Episcopal  Church  1S36; 
travelled  as  a  missionary  in  the  East:  was  chosen  mission- 
ary bishop  of  Constantinople  1844;  remained  there  until 
1851,  in  which  year  he  became  rector  of  St.  Mark's,  Port- 
land, of  the  chureh  of  the  Advent.  lio-tnn,  Is- 52,  and  later 
of  Zion  church.  New  York  City.  Author  of  .4  Tour  through 
Armenia,  Kurdistan,  Persia,  and  Mesopotamia  (New  York, 
2  vols..  1S40),  .4  Visit  to  the  Syrian  Church  of  Mesopotamia 
(New  York.  1844),  The  War  in  the  East  (1855),  Parochial 
iim  11859),  and  of  printed  sermons  and  pamphlets, 
and  of  magazine  articles. 

South  Glas'tonbury,  p.-v..  Glastonbury  tp.,  Hart- 
ford co.,  Conn.,  on  Connecticut  River,  has  several  facto- 
ries. 

South  Glen's  Falls,  p.-v.,  Moreau  tp.,  Saratoga  co., 
N.  Y..  on  Hudson  River,  opposite  Glen's  Falls.     P.  1047. 

South  Grove,  p.-v.  and  tp.,  De  Kalb  co..  111.     P.  795. 

South  Had'ley,  p.-v.  and  tp.,  Hampshire  co.,  Mas?., 
on  Connecticut  River,  which  here  makes  a  fall  of  40  feet, 
around  which  a  canal  2  miles  in  length  has  been  construct- 
ed :  has  5  churches,  1  cotton,  2  woollen,  1  paper,  and  4  saw 
mills,  a  high  school,  lyceura,  and  farmers'  club,  and  is  cel- 
ebrated for  the  Mount  Holyoke  Female  Seminary,  the  ear- 
liest collegiate  institution  for  females  in  the  country.  P. 
28|0. 

South  Hadley  Falls,  p.-v..  South  Hadley  tp.,  Hamp- 
shire CO.,  Mass.,  takes  its  name  from  the  noted  falls  of  Con- 
necticut River,  which  supply,  by  means  of  a  magnificent 
dam,  an  unequalled  water-power  for  flourishing  manufac- 
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tures,  both  at  this  point  and  nt  the  thriving  new  city  of 
Holyokeon  the  opposite  bank  of  the  river.    (See  Holyoke.) 

South  Ham,  p. -v.,  cap.  of  Wolfe  co.,  Quebec,  Canada, 
3?>  miles  N.  W.  of  Sherbrooke,  has  a  court-house.  P.  about 
100. 

South  Hampton,  p. -v.  and  tp.,  Rockingham  co., 
N.  II.     P-  448. 

South  Han'over,  tp.,  Dauphin  co.,  Pa.     P.  HOfi. 

South  Ha'ven,  p. -v.  and  tp.,  Van  liuren  co.,  Mich., 
on  Lake  Michigan,  at  the  mouth  of  Black  River  ancl  at  the 
W.  terminus  of  South  Haven  division  of  Michigan  Central 
K.  R.,  has  a  good  harbor,  a  thriving  lake-trade,  and  1 
weekly  newspaper.      P.  of  v.  1576  j  of  tp.  2203. 

South  He'ro,  p. -v.  and  tp.,  Grand  Isle  co.,  Vt.,  em- 
braces the  southern  half  of  (irand  Isle  in  Lake  Champlain. 
P.  586. 

South  Hill,  p.-v.  and  tp.,  Mecklenburg  co.,  Va.  P. 
2384. 

South  Ho'incr,  tp.,  Champaign  co.,  111.     P.  1510. 

South  Hun'tingtou,  (p.,  Westmoreland  co.,  Pa.  P. 
2210. 

South'itigton,  p.-v.  and  tp.,  Hartford  co.,  Conn.,  on 
New  Haven  and  Northampton  R.  R.,  20  miles  N.  of  New 
Haven,  contains  7  churches,  a  well-endowed  academy,  1 
bank,  1  newspaper,  a  puddling  furnace,  1  hotel,  manufac- 
tories of  tinmen's  machines  and  carriage  bolts,  general  ami 
carriage  hardware,  pocket  cutlery,  eyelets,  and  paper  bags. 
P. 4314.  Stephen  Walklev,  En.  "Reporter." 

Southington,  p.-v.  and  tp.,  Trumbull  co.,  0.     P.  799. 

South  Kings'tou,  tp.,  Washington  co.,  R.  I.,  includes 
the  villages  of  King-ton,  the  county-seat,  and  Narragansett 
Pier,  a  thriving  watering-place  ;  also  the  noted  headland, 
Point  Judith,  at  entrance  to  Narragansett  Bay.     P.  4493. 

South    Lan'eastcr,  p.-v..   Lancaster  tp 
co.,  Mass.,  on  Worcester  and  Nashua  R.  R. 

South  Leb'anon,  tp.,  Lebanon  co.,  Pa. 

South   Lee,  p.-v.,  Lee  tp.,  Berkshire  co 


Worcester 


P.  1783. 
Mass., 


Housatonic  River  and  R.  R.,  has  celebrated  marblc-quar- 


South  Londonderry,  p.-v 
ham  co.,  Vt. 


Londonderry  tp.,  Wind- 


South  Ma'con,  tp.,  Macon  co.,  111.     P.  79. 

South  Maho'ning,  tp.,  Indiana  co.,  Pa.     P.  1131. 

South  Manchester,  p.-v.,  Manchester  tp.,  Hartford 
CO.,  Conn.,  noted  for  the  extensive  silk-factories  of  the 
Cheney  Brothers,  and  the  comfortable  homes  provided  for 
the  operatives. 

South  Maii'heim,  tp.,  Schuylkill  co.,  Pa.     P.  929. 

South  Man 'it  on,  tp.,  Manitou  co.,  Mich.,  consists  of 
an  island  in  Lake  Michigan.     P.  7fi. 

South  Mer'itlcn,  p.-v.,  Meriden  tp.,  New  Haven  co., 
Conn.,  on  New  York  New  Haven  and  Hartford  R.  R. 

South  Mid'dleton,  tp.,  Cumberland  co..  Pa.    P.  3226. 

South  Mil'ford,  tp..  Cedar  Creek  hundred,  Sussex  co., 
Del.,  on  Junction  and  Breakwater  R.  R.     P.  800. 

South  Mills,  p.-v.  and  tp.,  Camden  co.,N.  C.    P.  2056. 

South  Mountain,  Battle  of.    See  Antietam  Creek. 

South  Mud'dy,  tp.,  Jasper  co.,  111.     P.  584. 

South  iUur'dcrkill,  hundred,  Kent  co.,  Del.    P. 4382. 

South  Na'tick,p.-v.,  Natick  tp.,  Middlesex  <•<>..  Muss., 
on  Charles  River,  is  noted  as  the  locality  of  the  missionary 
labors  of  the  "apostle"  Eliot,  the  translator  of  the  Bible 
into  the  Indian  language,  to  whose  memory  a  monument 
has  been  raised  here;  has  3  churches,  several  shoe  anil  other 
factories,  ami  a  society  of  natural  history.  There  is  an  In- 
dian burial-place,  and  a  few  persons  of  Indian  descent  still 
reside  here;  none,  however,  of  pure  Indian  blond,  or  who 
speak  the  language  of  Eliot's  Bible.  (Sec  the  History  of 
Natick  (1856),  by  Oliver  N.  Bacon.) 

South  Xewmar'ket,  p.-v.  and  tp.,  Rockingham  en., 
N.  11.,  on  Squawscot  River  and  on  Boston  and  Maine  It.  R. 
P.  SOS. 

South  Xor'ridgewOCk,  p.-v.,  Norridgcwock  tp.,  Som- 
erset .co..  Me.,  on  Kennebec  River. 

South  Nor' walk,  city  and  sen  port.  Fairfield  co.,  Conn., 
on  Long  [sland  Sound,  i-  miles  from  New  York,  on  tfon 

York  New  Haven  ami  Hartford  and  Norwalk  and  Hanbury 
R.  Rs.  The  principal  industries  arc  the  manufaotui  ing  of 
hats,  shoes,  locks,  bronzed  goods,  force  pumps,  steam  bo 
gines,  ship  and  boat  building,  marine  railway,  paper  boxes, 
portable  gas-machines,  and  the  cultivation  and  sale  of 
oysters.  It  contains  2  banks,  an  insurance  company,  1 
newspaper,  hotels,  opera-house,  street  railroad,  planing- 
millf4  churches,  excellent  schools,  Waterworks,  fire  depart- 


ment, gas,  markets,  etc.  Steam  freight-boats  run  to  New 
York  the  year  round — passenger  boats  during  the  summer 
season.  Vessels  drawing  12  feet  come  to  the  docks.  Im- 
mediately \Y\,  and  within  the  city  limits,  the  land  rises 
to  an  elevation  of  160  feet,  affording  delightful  locations 
for  residences,  with  extensive  views  of  the  .Sound  N.,  E., 
and  S.,  and  the  harbor  on  which  the  city  is  situated,  P. 
0000.  James  Golden,  Ed.  "Sentisj  i.." 

South  Oil  City,  p.-v.,  Venango  co.,  on  Allegheny 
River,  opposite  Oil  City. 

South'old,  p.-v.  and  tp.,  Suffolk  co.,  N.  Y..  on  Long 
Island  R.  R.,  is  a  neck  of  land  between  Long  Island  Sound 
on  the  N.  and  Great  and  Little  Peconic  and  Gardner's 
bays  on  the  S.,  and  includes  Plum  and  Fisher's  islands  in 
Long  Island. .Sound.  The  township  embraces  the  incorpo- 
rated village  of  Greenport  and  the  post-villages  of  Southold, 
Cutehogue,  Mattituck,  Peconic,  East  -Marion,  and  Orient. 
There  are  L'O  churches  within  the  township,  and  an  academy 
and  savings  bank  at  the  village.  Shipbuilding,  manufac- 
tures, and  commerce  are  the  leading  pursuits.  Southold 
was  settled  in  1640  as  a  portion  of  New  Haven  Colony,  be- 
came a  part  of  Connecticut  Colony  1662,  and  passed  under 
the  jurisdiction  of  New  York  1064.     P.  of  tp.  0710. 

South  Ononda'ga,  p.-v.,  Onondaga  tp.,  Onondaga 
eo.,  N.  Y.,  adjoining  the  reservation  of  the  Onondaga  In- 
dians.    P.  242. 

South  Or'ange,  p.-v.  and  tp.,  Essex  co.,  N.  J.,  on  Mor- 
ris and  Essex  R.  R.,  15  miles  W.  of  New  York  City,  has  1 
churches,  1  college  and  3  schools,  manufactories  of  hats, 
gelatine,  and  paper,  1  weekly  newspaper,  and  a  street  rail- 
way.    P.  2963.        Wildey  &  Co.,  Props.  "  Bulletin." 

South  Otse'lic,  p.-v.,  Otselic  tp.,  Chenango  CO.,  N.  Y. 

South  Of  tawa,  tp.,  La  Salle  co.,  111.     P.  507. 

South  Ottawa,  tp.,  Franklin  co.,  Kan.     P.  44. 

South  Pa'ris,  p.-v.,  Paris  tp.,  Oxford  CO.,  Me.,  on 
Grand  Trunk  R.  R. 

South  Pass  City,  p.-v.,  Sweetwater  co.,  Wyoming 

Ter.,  on  Sweetwater  River,  formerly  the  county-seat.    1\  460. 

South  Pel'la,  v.,  Lake  Prairie  tp.,  Marion  co.,  la.  P. 
191. 

South  Per'rv,  p.-v.,  Perry  tp.,  Hocking  co.,  0.,  on 
Salt  Creek.     P.  136. 

South  Pitts'burg,  formerly  a  borough  id"  Lower  St. 
Clair  tp.,  Allegheny  co.,  Pa.,  has  been  included  since  1*72 
in  city  of  Pittsburg  (which  see).     P.  3095. 

South  Point,  p.-v.  and  tp.,  Gaston  co.,  N.  C.    P.  2114. 

South'port,  town  of  England,  county  of  Lancaster,  at 
the  mouth  of  the  Ribble,  on  the  Irish  Sea.  contains  several 
large  and  elegant  hotels  and  beautiful  promenades,  and  is 
rapidly  developing  as  one  of  the  first  sea-bathing  places  of 
England.     P.  is, 085. 

Southport,  p.-v.,  seaport  of  Fairfield  eo.,  Conn.,  on 
Long  Island  Sound  and  New  York  New  Haven  and  Hart- 
ford R.  R.,  50  miles  N.  of  New  York  City,  contains  3 
churches,  a  seminary,  high  and  parochial  school,  1  news- 
paper, 2  banks,  a  print-establishment,  and  paper  pail- 
factory.     P.  2000.        C.  M.  Oilman,  En.  " Chronicle." 

Southport,  p.-v.  and  tp.,  Lincoln  co.,  Me.,  is  an  island 
in  Sheepseot  Bay,  on  the  Atlantic  coast.     P.  0S4. 

Southport,  p.-v.  and  tp.,  Chemung  co.,  N.  Y..  on  Che- 
mung River,  opposite  Elmira,  and  on  Erie  and  Northern 
Central  R.  Rs.      P.  21  So. 

South  Quebec',  p.-v.  of  Levis  en.,  Quebec,  Canada, 
on  the  St.  Lawrence,  opposite  Quebec,  and  adjoining  the 
city  of  Levis.  It  is  on  Grand  Trunk  Railway,  has  fine 
docks  and  a  largo  trade,  being  the  point  of  departure  of 
the  Liverpool  steamers.     It  has  an  emigrants*  home.     P. 

about    3000. 

South  River,  tp.,  Marion  co..  Mo.     P.  72S. 

South  River,  tp.,  Augusta  co.,  Va.     P.  1 131. 

South  River,  tp.,  Rockbridge  co.,  Va.     P.  2573. 

South  River,  tp.,  Warren  co.,  Va.     P.  2110. 

South  Ron'dout*  v.,  Esopus  tp.,  Ulster  co.,  X.  Y.,  on 
Rondout  Creek,  opposite  the  eity  of  Kingston.     V.  405. 

South   Roy'alston,  p.-v.,   Royalston   tp,,  Worcester 
co.,  Mass.,  on  Miller's  River,  and  on  Vermont  and  Mossa 
chusetts  R.  R. 

South  Royalton,  p.-v.,  Royalton  tp.,  Windsor  co., 
Vt.,  on  White  River,  opposite  Royalton,  and  on  Vermont 
Central  R.  R.,  has  I  weekly  newspaper. 

South  Sas'inau',  p.-v.,  Spaulding  tp.,  Saginaw  eo., 
Mich.,  on  Saginaw  River,  at  the  mouth  of  the  Shiawa! 
1'.  [875, 

South  St.  George,  v.,  St.  George  hundred,  New- 
castle co.,  Del.     P.  111. 
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South  St.  Louis,  city,  St.  Louis  co.,  Mo.  (annexed 
to  St  Louis  in  Apr.,  1870;  enjoys  all  the  privileges  of  the 
ward-sohoo]  system  <>i  the  hitter  city),  has  I  newspaper,  a 
marine  railway  and  dry-dock,  a  street  railway,  an  iron 
shipbuilding  yard,  a  handsome  park,  Curondelet,  water 
ami  i  in    repair-shops  of   Iron    Mountain  and 

Southern  If.  R.,  -  hanks,  the  South  St.  Louis  ami  .Missouri 
furnaces,   p  pig  and  railroad  iron  of  a  superior 

quality,  ami  tiic  Martindalc,  Missouri,  and  Carondelet 
Kin  •  furnaces,  ranking  among  the  first  of  the  country.  P. 
I  i.  R.  II.  Robbins,  Ed.  '•  Caroxdelet  Review." 
South  Seit'uate,  p. -v.  and  tp..  Plymouth  en..  Mass., 
on  North  Rirer,  has  .",  churches.  1  hotel.  1  savings  hank,  1 
shipyard.  7  saw-mills,  a  box  and  trunk  and  2  tack -factories. 
There  are  several  targe  swamps  which  produce  valuable 
live-oak  for  shipbuilding,  which  was  formerly  ;tn  important 
industry.     P.  1681. 

South  Soa  Bubble,  a  financial  speculation  which 
arose  in  England  about  the  same  time  with  Law's  .Missis- 
sippi Sche in   Prance.     The  South  Sea   Company  was 

established  by  Lord  Treasurer  Harley  in  1711.  The  public 
debt  was  made  the  stock  of  the  company,  under  an  engage- 
ment of  the  government  to  pay  6  per  cent,  interest  at  the 
en  I  of  live  years,  and  the  grant  of  a  monopoly  of  the  trade 
t.>  the  South  Sea  or  the  coast  of  Spanish  America.  Though 
the  South  Sea  dale  yielded  no  great  profit,  the  company 
flourished  from  other  sources,  and  became  so  well  estab- 
lished as  tn  vie  with  the  Bank  of  England  in  controlling 
the  finances  of  the  country.  In  1710  the  government,  with 
a  view  to  reducing  the  rate  of  interest  on  the  public  debt 
andgetting  rid  of  certain  unredeemable  annuities,  proposed 
to  extend  the  privileges  of  the  company  and  allow  it  to 
pay  oft*  the  annuitants  with  its  own  stock.  The  ministers 
intended  M  give  the  South  Sea  Company  a  good  bargain, 
but  when  the  plan  was  proposed  in  the  House  of  Com- 
mons that  body  voted  to  open  the  scheme  for  competition 
to  the  Bank  'd'  England  also.  The  company  was  thus  com- 
pelled to  offer  £7,500,000  fur  its  privilege.  'Notwithstand- 
ing this  drawback,  under  the  extravagant  expectation  of 
profits  from  the  American  trade  and  the  prevalent  rage  for 
speculation,  the  stock  of  the  company  was  in  great  demand. 
It  was  increased  by  successive  .subscriptions,  the  price  of 
shares  rapi  11  v  rising  till  £10110  was  paid  for  a  single  share 
of  £100.  Other  bubbles  were  started,  such  as  schemes  for 
a  fishery  of  wrecks,  to  make  salt  water  fresh,  to  make  oil 
from  sunflowers,  to  extract  silver  from  lead,  all  with  prom- 
ises of  enormous  profit--.  Madness  ruled  the  hour.  For 
lack  of  office-room  the  streets  near  "  'Change  alley  "  were 
lined  with  desks  and  clerks  full  of  business  negotiating 
the  worthless  stocks.  The  action  of  the  South  Sea  Com- 
pany itself  against  some  of  these  bubbles  first  broke  the 
spell.  Attention  was  turned  to  its  own  affairs,  and  distrust 
arose,  under  which  the  stock  rapidly  declined.  The  news 
of  the  failure  of  Law's  scheme,  and  its  consequences  in 
Paris,  opened  all  eyes  to  the  delusion,  and  us  the  year 
1720  closed,  the  bubble  burst,  bringing  ruin  to  the  company 
and  to  thousands  of  families  who  had  embarked  their  all 
on  this  treacherous  sea  of  speculation.  A.  L.  CHAPIN. 

South  Shenan'ijo,  tp.,  Crawford  co„  Pa.  P.  10  12. 
South  Shetland,  or  New  South  Shetland,  a 
group  of  islands  in  the  S.  Atlantic,  between  60°  and  70°  S. 
They  are  destitute  of  vegetation,  and  in  the  interior  covered 
with  perpetual  snow  and  ice.  They  were  discovered  in 
1819,  and  are  visited  by  whalers,  but  navigation  here  is 

very  dangerous  on  a unit  of  the  ice. 

South  Side,  tp.,  Wright  co.,  Minn.     P.  14:1. 
Southside,  tp.,  Appomattox  co.,  Va.     P.  2551. 
South  Strabane',  p. -v.  and  tp..  Washington  co..  Pa., 

r.  of  Washington,  the  county-seat.     P.  1159. 
South  Tar  River,  tp.,  Yancy  co.,  X.  C.     P.  3+4. 
South  Thom'aston,  p.-v.  and  tp.,  Knox  co.,  Me.,  on 
Penobscot  Bay.     P.  1693. 

South  Tren'ton,  p.-v.,  Trenton  tp.,  Oneida  co.,  X.  Y. 
I'.  206. 

South  Virion,  p.-v..  Shocco  tp.,  Lo^an  co.,  Kv..  on 
Louisville  Nashville  and  Great  Southern  R.  R.     P.  263. 

South  Union,  tp.,  Fayette  co..  Pa.     P.  860. 

South  Val'ley,  tp..  Cattaraugus  co.,  N.  Y.,  on  Alle- 
jhanj  River,  includes  a  portion  of  Alleghany  reserva- 
tion of  Seneca  Indians,  and  has  numerous  saw-mills. 
P.  7  13. 

South  Versailles',  tp..  Allegheny  co.,  Pa.     P.  2194. 

South  Vine  land,  p.-v.,  Cumberland  co.,  X.  J.,  on 
We<t  Jersey  R,  1;..  ::s  miles  S.  of  Philadelphia,  has  :; 
churches,  a  graded  school,  1  newspaper,  and  a  -t  meware 
and  plough  factory.  Principal  business,  fruit-raising.  P. 
about  120U.  X.  P.  Potter,  Ed.  "  Good  Templar." 


South  Washington,  p.-v.,  cap.  of  Pender  co.,  N.  C, 
on  Wilmington  and  Weldon  K.  It. 

South'well,  or  Sotwell  (Nathaniel),  b.  in  tho 
county  of  Norfolk,  England,  about  1600;  was  educated  in 
the  English  Roman  Catholic  college  at  Rome;  entered  the 
order  of  Jesuits  1624;  resided  in  England  as  a  missionary 
priest  1624-27  ;  returned  to  Rome:  was  from  16.". 7  to  1668 
secretary-general  of  the  order;  completed  the  Billiotheea 
Scriptorum  Soeiettttia  Jesu  i  Rome,  folio,  1676!,  begun  bv 
Peter  Ribaduneira  (to  1609),  and  continued  by  Philip  Ale- 
gambe  (to  1643),  and  published  A  Journal  <■/'  Meditation* 
for  Every  Day  m  the  Year  (16601.  The  Bibliotheca  was 
continued  by  Oudin  to  the  year  174."'.  and  a  new  edition 
appeared  at  Rome  1816.  Southwell  d.  at  Rome  Dec.  2, 
1676. 

Southwell  (Robert),  b.  at  Horsham.  St.  Faith's.  Nor- 
folk. England,  in  1560:  educated  in  the  Roman  Catholic 
seminary  at  Douay,  France;  became  a  Jesuit  at  Rome 
1578;  prefect  or  rector  of  the  English  Jesuits' college  at 
Rome  1585  :  sent  as  a  missionary  to  England  1586  :  chap- 
lain to  Anne,  countess  of  Arundel,  and  secretly  adminis- 
tered the  rites  of  his  Church  to  the  English  Roman  Catho- 
lics; was  thrown  into  the  Tower  July,  1502.  on  an  accu- 
sation of  complicity  in  a  plot  against  Queen  Elizabeth; 
was  ten  times  subjected  to  torture,  but  made  no  confession 
beyond  that  of  being  a  Jesuit  and  having  exercised  his 
priest's  office:  was  condemned  to  death  for  constructive 
treason  in  refusing  to  take  the  oath  of  supremacy  Feb.  20, 
1505.  and  on  the  following  day  was  hanged,  drawn,  and 
quartered  at  Tyburn,  meeting  his  fate  with  firmness  and 
composure.  Author  of  several  pieces  of  prose  anil  verse 
published  at  London  immediately  after  his  death,  among 
which  were  St.  Peter's  Complaint,  mid  other  Poems,  Mm- 
nonise,  or  Certaine  Excelleitt  Poems  and  Spiritual  Hymns, 
The  Triumph  over  Death,  Epistles  of  Comfort  tn  those  Catho- 
lics who  Lie  under  Restraint,  and  Mary  Magdalen's  Fune- 
ral Teares.  A  complete  edition  of  the  Poems  appeared  in 
1856. 

South  West,  tp„  Crawford  co.,  III.     P.  325. 
Southwest,  tp.,  Warren  co„  Pa.     P.  677. 
Southwest,  tp.,  Doddridge  co„  West  Va.     P.  1251. 
South   Wes'terlo,  p.-v.,  Westerlo   tp.,   Albanv   co., 
N.  Y.     P.  147. 

South  West  Harbor,  p.-v..  Tremont  tp.,  Hancock 
co.  (.Mount  Desert  Island!,  Ale.,  on  the  W.  side  of  Soame'E 
Sound,  is  the  site  of  a  French  colony  established  May, 
161",.  by  De  Saussaye  and  the  Jesuit  Biard,  but  shortly 
afterward  captured  and  broken  up  by  Capt.  Samuel  Ar- 
gall.  (See  Francis  Parkman's  Pioneers  of  France  in  the 
Xew  World. ) 

South  Wey'mouth,  p.-v.,  Weymouth  tp.,  Norfolk  co., 
Mass..  on  Plymouth  branch  of  Old  Colony  R.  R..  11  miles 
S.  of  Boston,  has  flourishing  manufactures,  especially  of 
boots  and  shoes. 

South  Wheel'ing,  v.,  Ritchie  tp..  Ohio  co..  West  Va., 
on  Ohio  River,  adjoining  the  city  of  Wheeling.     P.  3158. 

South  White'hall,  p.-v.  and  tp.,  Lehigh  co..  Pa.,  on 
Lehigh  River,  Canal,  and  I',.  II..  includes  the  v.  of  Allen- 
town,  the  county-seat.     P.  2748. 

South/wick,  p.-v.  and  tp..  Hampden  co„  Mass.,  on 
New  Haven  and  Northampton  R.  R.     P.  1100. 

South  Wil'braham,  p.-v..  Wilbraham  tp..  Hampden 
co.,  Mass..  on  Soantic  River,  which  supplies  water-power 
to  a  paper-mill  and  to  flourishing  manufactories,  has  3 
churches,  and  a  celebrated  collegiate  institution,  the  Wes- 
leyan  Academy. 

South  Wil'liamstown,  p.-v.,  Williamstown  tp., 
Berkshire  co..  .Mas--. 

South  Wind'ham,  p.-v.,  Windham  tp.,  Windham  co, 
Conn.,  on  Xew  London  Xorthern  R.  R. 

South  Windham,  p.-v..  Windham  tp.,  Cumberland 
eo..  Me.,  on  Portland  and  Ogdensburg  R.  R. 

South  Wind'sor,  p.-v.  and  tp.,  Hartford  co.,  Conn., 
on  Connecticut  River.     P.  1688. 

South  Wood'berry,  tp..  Bedford  co..  Pa.  P.  1439. 
South'worth  (Constant),  b.  at  Leyden,  Holland,  in 
1614,  son  of  Edward,  a  merchant  anil  business-agent  of 
the  Leyden  Pilgrims  id.  1021  I  ;  was  brought  to  Plymouth, 
Mass.,  in  the  third  vessel  that  arrived  1621  by  his  widowed 
mother,  Alice  Carpenter  Southworth,  who  became  the 
second  wife  of  Gov.  William  Bradford,  under  whose  care 
he  was  educated :  was  one  of  the  early  colonists  of  Dux- 
bury:  was  often  a  magistrate  and  representative  in  the 
legislature;  served  a-  commissioner  for  the  United  Colo- 
nies; governor  of  the  Kennebec  Plantation  ami  assistant 
governor  of  Plymouth.  D.  at  Duxbury  about  1685.  He 
was  supposed  to  be  the  author  of  the  Supplement  to  the 
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JVe'tf  England's  Memorial  uf  his  cousin,  Nathaniel  Morton. 
— His  brother  Thomas,  b.  in  Leyden  in  1010,  was  also 
prominent  in  public  affairs.     D.  1690. 

Southworth  (Ewma  I>.  E.  Nevitt), b. in  Washington, 
I).  ('.,  Dec.  26,  ISIS;  was  married  in  1841,  and  two  years 
later  was  thrown  wholly  upon  her  own  exert  ion-;  for  a  live- 
lihood ;  engage  1  in  teaching,  and  wrote  for  the  Washington 
National  Era  a  novel  entitled  Retribution, whioh  was  pub- 
lished in  book-form  in  1849,  since  which  time  she  has  put 
forth  in  rapid  succession  a  long  series  of  novels.  A  uni- 
form edition  of  her  works  has  been  published,  among 
wli irh  are — Tin-  Family  Doom,  Prince  •>/'  Darkness,  The 
Bride'*  Fate,  The  Changed  Brides,  How  He  Won  Her,  The 
Widow's  Son,  The  Brldi  of  Llewellyn,  The  Fortunt  Seeker, 
The  Bridal  Eve,  The  Fatal  Marriage,  The  Deserted  Wife, 
The  Lost  Heiress,  The  Discarded  Daughter,  The  Three  Beau- 
ties, Vivia,  The  Wife's  Victory,  The  Mother-in-Law,  The 
Haunted  Homestead,  Lady  of  the  Isle,  Retribution,  India,  or 
the  Pearl  of  Pearl  River,  The  Curse  of  Clifton,  Cntelasthe 
Grave,  Tried  for  Her  Life,  A  Beautiful  Fiend,  and  The 
Spectre  Lover. 

Southworth  (Nathaniel),  b.  at  Scituate,  Mass.,  in 
1806;  early  displayed  artistic  talent  ;  beoame  a  celebrated 
miniature-painter  at  Boston;  visited  Europe  in  1848,  ami 
subsequently  practised  his  profession  in  New  York  and 
Philadelphia.     D.  at  Dorchester,  Mass.,  Apr.  25,  1858. 

Southworth  (Tertius  Duxnivg),  b.  at  Rome,  N.  Y., 
in  lsiui;  spout  his  childhood  at  Bridgewater ;  studied  at 
Whitesboro'  Academy;  graduated  at  Hamilton  College 
1827  and  at  Andover  Seminary  is:;i);  became  a  Congrega- 
tional minister  at  Sauquoit,  N".  Y. ;  was  afterward  settled 
at  Clareinont,  N.  II.,  ItS.'U;  succeeded  the  celebrated  Dr. 
Nathaniel  Emmons  as  pastor  of  the  church  at  Franklin, 
Mass.,  1838-49;  was  for  several  years  without  pastoral 
charge  on  account  of  ill-health;  was  settled  at  Pleasant 
Prairie,  Wis.,  1859-68,  after  which  he  returned  to  Bridge- 
water,  X-  Y..  to  Spend  his  declining  years,  and  d.  there  Aug. 
2,  1874,  Author  of  numerous  occasional  publications  in- 
eiuding  many  sermons  and  addresses,  among  which  the 
sermon  preached  at  the  funeral  of  Rev.  Dr.  Emmons  was 
especially  noted  for  its  eloquence. 

South  Yar'inouth,  p. -v.,  Yarmouth  tp.,  Barnstable 
co..  Mass..  on  Bass  River,  near  Cape  Cod  R.  R.,  is  exten- 
sively engage;!  in  fishing  and  salt  manufacture. 

Souval'ki,  town  of  Russian  Poland,  cap.  of  the  gov- 
ernment of  Souralki,  is  the  seat  of  several  civil  and  ec- 
Olesiastical  authorities,  and  has  good  educational  institu- 
tions.    P.  16,533. 

Souvarof.     See  SrwAnow. 

Souvestre'  (E&uus),  b.  at  Morlaix,  department  of  Fin- 
tstere,  France,  Apr.  15,  1806;  after  editing  for  sometime 
a  liberal  newspaper  at  Crest,  he  settled  in  1836  at  Paris, 
where  he  attracted  attention  first  by  his  sketches  of  Brit- 
tany, and  became  soon  one  of  the  most  popular  novelists 
and  dramatists.  I>.  at  Paris  July  .r>,  1854.  The  most  re- 
markable of  his  novels  arc  Les  Verniers  Bretons,  L'ffomme 
et  VArgt  }t.  Confessions  d'nn  Ouvrie~re,  XJn  Philosophe  sous  tee 
Toits  (the  last-named  receiving  in  1 S51  a  prize  from  t ho 
French  Academy);  anil  of  his  dramas,  Henri  Hamelin, 
L'Oncle  Baptists,  La  Mousse,  etc.  All  his  works  have  a 
strongly -marked  tendency,  representing  morality  and  riches 
as  incompatible.  He  is  sometimes  sad,  and  even  hitter,  bat 
he  oft tMi  gives  most  delightful  pictures  of  the  innocence  of 
simple  surroundings  and  the  cheerfulness  of  humble  cir- 
cumstances. 

Soir/dal',  town  of  European  Russia,  government  of 
Vladimir,  on  the  Kamenka,  is  said  to  have  been  founded 
in  film  ii.  r.  It  has  6919  inhabitants,  mostly  engaged  in 
raising  i  egetables. 

Sov'eroign,  the  British  gold  coin  representing  the 
pound  sterling  of  -'<>  shillings.  It  Brat  appeared  in  1817, 
and  now  weighs  s^rvth  of  an  ounce  troy,  and  is  worth 
$4,839  in  r.  S,  money.  The  English  coin  first  called  dou- 
ble royal  (afterward  replaced  by  the  guinea),  first  struck 
about  1489,  was  often  called  the  sovereign*  [ts  value 
varied  from  20  to  30  shillings,  but  its  original  value  was 
L"J  shillings  sterling. 

Sovereignty  |  Ii.  Bovranitd  :  Ft.  sounerainetS,  from  the 
Latin  prep,  vuper,  through  Ct. sovrano,  Fr.  sonverain,"  high," 
"supreme"]  denotes  the  possession  of  the  highest  power 
in  any  given  sphere,  as  in  the  state  or  in  the  universe.  \ 
kindred  word  from  the  9am e  origin  was  tuzerainit£t  from 
mxerain,  the  feudal  lord-paramount.  The  debates  con 
corning  the  suprome  power,  whether  it  resides  by  right  in 
the  people— i.  e.  the  organised  people — ultimately,  as  in 
Borne  ruler  who  received  it  from  (Jod,  Led  to  the  application 
of  tlic  won  1  to  the  former  as  the  Bource  from  whioh  the  right 
of  the  particular  magistrate  or  line  of  kings  was  derived, 
ftOd  to  the  latter  as  invested  l.y  the   former  with  his  power 


according  to  the  will  of  God,  In  the  English  usage  the 
king  or  queen  is  called  sovereign,  although  possessed  of  an 
authority  limited  on  i-\t_-,y  side  by  law.  Yet  as  in  theory 
all  executive  power  is  derived  from  that  of  the  monarch, 
t lie  term  sovereign  -  onl  kins  no  absolute  misnomer. 

Under  our  Constitution  the  question  whether  t lie  several 
States  or  tlie  I'.  S.  are  invested  with  the  sovereignty  has 
been  made  a  matter  of  groat  contention,  and  the  term  lias 
been  used  to  justify  the  most  false  and  dangerous  doctrines. 
We  ask  our  readers'  attention  for  a  word  or  two  upon  this 
subject. 

(1)  In  the  pn»\  isional  articles  of  peace  between  the  V.  S. 
and  Great  Britain  (1782),  and  in  the  definitive  treaty  of 
1783,  the  lung  acknow  ledges  the  thirteen  United  States  "to 
be  free,  sovereign,  and  in  Lependent  States,"  "treats  with 
them  as  such,"  and  "  relinquishes  all  claims  tq  the  govern- 
ment, propriety,  and  territorial  rights  of  the  same,  and  of 
every  pari  thereof."  The  meaning  of  this  is,  thai  he  and 
no  one  else  had  any  claims  of  sovereignty  over  tin-  terri- 
tory of  the  r.  S.,  and  that  by  relinquishing  those  claims 
he  left  them  in  the  same  condition  in  which  other  states, 
independent  of  all    external  power-,  were  hy  the  nature  of 

their  situation  placed.  The  thirteen  State-  wore  at  that 
time  confederated  together,  but  of  this  confederation  he 

takes  no  notice. 

(2)  In  the  new  Constitution,  framed  in  1787,  important 
limitations  were  put  on  the  power  of  the  thirteen  State--, 
all  of  them  tending  to  throw  power  into  the  hands  of  the 
general  government.  Among  these  were  the  power-  to  de- 
clare war,  to  make  peace,  to  send  and  receive  ambassadors, 
to  raise  and  support  armies,  to  coin  money,  to  emit  bills  of 
credit,  to  provide  for  calling  forth  the  militia  of  the  state- 
in  order  to  execute  the  laws  of  the  Union,  to  decide  in  all 
questions,  whether  questions  of  interpretation  or  of  oilier 
kinds,  arising  tinder  the  Constitution.  Ami  it  is  aided 
that  "the  Constitution,  and  the  laws  of  the  V.  S.  which 
shall  he  made  in  pursuance  thereof,  and  all  treaties  made 
or  which  shall  be  made  under  the  authority  of  the  U.  S., 
shall  be  the  supreme  law  of  the  land;  and  the  judges  in 
every  State  shall  be  bound  thereby,  anything  in  the  consti- 
tution or  laws  of  any  State  to  the  contrary  notwithstand- 
ing."     (Art.  VI.  2.)      This  section  is  immediately  followed 

by  one  to  the  effect  that  the  Senators  and  Representatives 
of  the  U.  S.,  and  all  judicial  and  executive  officers,  both  of 
the  U.S.  and  of  the  several  States,  shall  be  hound  by  oath 
or  affirmation  to  support  the  Constitution.  The  President 
especially  is  required  to  declare  on  oath  or  affirmation  that 
he  will  to  the  best  of  his  ability  preserve,  protect,  and  de- 
fend the  Constitution  of  the  U.  S.  So  far  from  being  sov- 
ereigns, then,  the  States  composing  the  V .  S.  have  not  a 
single  attribute  of  sovereignly  belonging,  according  to  in- 
ternational law,  to  a  sovereign  and  independent  state. 
They  can  have  no  other  or  higher  relations  to  foreign 
powers  than  any  municipality,  private  corporation,  or  in- 
dividual. If  they  differ  with  the  general  government  on 
the  interpretation  of  laws  or  treaties,  the  difference  must 
be  drawn  before  the  courts  of  the  Union,  and  their  inter- 
pretation must  decide  the  judgments  of  all  Stale  courts 
thereafter.  The  Constitution  is  thus  supreme,  and  as  a 
supreme  instrument  it  prohibits  the  States  (Amendments, 
Art.  X.)  from  exercising  certain  powers. 

(3)  The  question  whether  the  States  were  supreme  in  the 
interval  between  the  Declaration  of  [ndopendence  and  the 
formation  of  the  present  Constitution,  or  in  any  part  of 
that  interval,  as  from  the  peace  with  Great  Britain  on- 
ward, is  of  very  minor  importance.  The  question  of  sov- 
ereignty is  one  of  faet.  Does  a  community,  called  a  state, 
possess  or  not  the  status  of  a  treaty-making  power  on  a 
par  with  other  states  of  the  world?  Can  it  interpret  the 
constitution  t<>  which  it  has  gii  en  its  assent,  or  musl  some 
other  body  interpret  for  it?  Questions  like  these  determine 
its  condition,  no   matter  what    it-  former  condition   may 

have  been,    [f  it  was sovereign,  it  can  have  renounced 

its  sovereignty  :  if  it  was  not,  it  never  acquired  sovereignty 
h\  the  Constitution.     The  preamble  of  this  instrument  in 

tentiouallv  begins  not  "  We.  the  States,"  hut  "  We,  the  pec 
pie  of  the  U.  S.,"  "do  ordain  and  establish  this  Constitu- 
tion," etc.  But  we  lav  no  Btress  on  this  form  of  words,  ex- 
,  far  as  it  Beems  intended  to  avoid  a  seeming  in  on* 
sisteney  with  which  "we,  the  States."  might  hare  been 
ohai  jeable. 

All  this  is  better  expressed  than  wo  can  express  it  in 
G  en.  Jackson's  proclamation  of  Dec,  1832:  "The  states 

severally    have    «■■'    retained    their    entire    sovereignty.       It 

has  been  shown  that  in  becoming  parts  of  a  nation,  not 
members  of  a  league,  fehej  surrendered  many  of  their  es- 
sential parts  of  sovereignty.  The  right  to  make  treaties, 
declare  war.   levy   taxes,   exercise  exolusive  judicial  ami 

legislate  e  powers,  were  all  of  them  functions  of  bo\  ereign 
power.  The  States,  then,  lor  these  important  purposes, 
were  no  longer  sovereign.     The  allegiance  ol  thai)  i 


394 


SOVICILLE— SPACE. 


was  transferred,  in  the  first  instance,  to  the  government 
of  the  U.  S.  j  came  American  citizens,  and  owed 

obedience  to  the  Constitution  of  the  U.  S.,  and  to  laws 
made  in  conformity  with  the  powers  it  vested  in  Congress. 
Tlii-  lasi  position  has  not  been,  ami  cannot  be  denied, 
linn,  then,  ran  thai  State  be  said  to  be  sovereign  and  in- 
dependent whose  citizens  owe  obedience  to  laws  not  made 
by  it,  and  whose  magistrates  are  sworn  t.>  disregard  [its 
own]  laws  when  they  come  into  conflict  with  laws  passed 
bv  another?  What  shows,  conclusively,  that  the  States 
j  be  said  to  have  reserved  an  undivided  sovereignty 
is.  that  they  expressly  ceded  the  right  to  punish  treason — 
not  treason  against  their  separate  power,  but  treason 
against  the  U.  S.  Treason  is  an  offence  against  sove- 
reignty, and  sovereignty  must  reside  with  the  power  [able] 
to  punish  it."  (Comp.  the  articles  Nullification  and 
Treason.)  T.  D.  Woolsey. 

Sovicil'le,  town  of  Italy,  province  of  Siena,  is  beau- 
tifully situated  at  the  foot  of  Monte  Maggio,  on  the  Spino. 
P.  7115. 

Sow'er  (Christopher),  b.  in  Germany  toward  the  close 
of  the  seventeenth  century;  was  a  bookseller  at  Hesse- 
Darmstadt  j  emigrated  to  Pennsylvania  1726;  settled  as  a 
printer  and  bookseller  at  Philadelphia;  established  the 
tirst  type-foundry  and  the  first  manufactory  of  printer's 
ink  in  America:  published  the  first  quarterly  magazine 
(1735)  and  the  second  Bible  1 1743),  both  being  in  German. 
D.  at  Philadelphia  Sept.,  1758. — His  son,  Christopher,  b. 
at  Hesse-Darmstadt  Sept.  2(i.  1721.  succeeded  to  the  man- 
agement of  the  publishing  business  1758;  was  the  intro- 
ducer of  cast-iron  stoves  into  America,  and  supposed  to  be 
their  inventor;  was  noted  for  philanthropy  dining  the 
war  of  the  Revolution,  when  he  merited  the  name  of  Das 
Brod-  Voter  ("the  bread-father"),  but  lost  his  property  by  ! 
confiscation  in  consequence  of  his  loyalist  sentiments.  D. 
at  Philadelphia  Aug.,  1784.  A  descendant  of  the  family 
is  in  the  educational-book  business  in  Philadelphia. 

Sow'erby,  an  English  family,  several  members  of  which 
have  attained  eminence  in  connection  with  natural  history 
and  art:  James,  b.  at  Lambeth  Mar.  21,1757;  was  origin- 
ally a  miniature  and  portrait  painter,  and  later  in  life  took 
up  botany  in  connection  with  his  art.    He  published  Botan- 
ical Untieing- Hook  (1780) ;  English  Botany,  containing  col- 
ored figures  of  all  the  native  plants  of  Great   Britain  (36 
vols.,  with  descriptions  by  Sir  James  Edward  Smith.  M.  D., 
1702-1807  :  supplement  bv  his  son.  James  De  C.  Sowerhv, 
4  vols..  1815-40;  new  ed.'bv  J.  T.  B.  Svme,  10  vols.,  1S63- 
7u  i ;    The  Florist' *  Delight  (1791)  ;   English  Fungi  of  Mush- 
rooms, with  440  colored  figures  (3  vols.,  1797-I803)j  Brit- 
ish Miscellany, comprising  animal  subjects  (1S04-06);  Ex- 
otic  Botany  (1804-05)  j   British  Mineralogy,  with  550  col- 
ored plates  (  5  vols.,  1 S04— 17) :   Description  of  Muriel*  to  ex~ 
plain  Crystallography  (1S05) ;    Gleanings  of  British  Algst  ; 
A'-  to  Elucidation  of  Colors  (1809) ;   Exotic  Mint  ralogy,  with 
160  colored  plates   (2   vols.,  1811-17);  and   Mineral  Con- 
chology  of  Great  Britain,  with  600  plates  (6  vols. ;  the  last 
two  by  his  son,  J.  De  C.  Sowerby,  1812-30).     He  was  a  j 
contributor  to  the  Annals  of  Philosophy  and  to  the  Trans- 
actions of  the  Linna?an  and  Geological  societies.     D.  Oct.  j 
25,  1822. — James  De  Carle,  eldest  son  of  the  preceding,  i 
b.  at  Stoke  Xcwington  June  5,  1787  ;  in   1839  was  made  j 
secretary  of  the  Royal  Botanic  Society,  holding  the  posi-  ; 
tion  until  1870,  when  he  retired  with  a  small  pension.     He  ' 
was  a  skilful  artist,  made  the  designs  for  Loudon's  Ency-  ; 
clopm /(""  of  Plants,  and  assisted  his  father  in  many  of  his 
works.     D.  Aug.  26,  1871. — John  Edward,  son  of  James,  j 
prepared  either  alone   or  in  conjunction  with  others  The  j 
/  '<      •  of  Great  Britain  ( IS55),  Fern  Allies  (1856),  British  > 
Poisonous   Plants    (1856),    The    Grasses  of   Great    Britain 

(1857),  British   Wild  Fi ■«  (1858),   Wild  Flowers  worth 

Notin  (1861),  Tin  Useful  Plants  of  Great  Britain  (1862), 
and  an  Illustrate!  Keg  to  British  Wild  Flowers. — George 
Brbttihgham,  second  son  of  James,  b.  at  Lambeth  Aug. 
12,  1788;  assisted  his  father  in  the  entomological  portions 
of  his  works  :  purchased  for  £6000  the  collection  of  shells 
belonging  to  the  earl  of  Tankervillc,  of  which  he  prepared 
a  catalogue,  and  als  i  purchase  I  several  other  large  collec- 
tions of  shells;  was  one  of  the  founders  of  the  Zoological 
Journal,  and  published  '<•  n<  ra  of  R-  cent  and  Fossil  Sht  lis, 
with  264  colored  plates  |  12  part-.  1822-34);  Species  Con- 
ehifliorum  (1830 ;  not  completed  ;  Conchological  Jllnstra- 
200  parts,  1832-45)  ;  Th\  warns  Conchyliomm,  being 
figure-  and  descriptions  Of  -hells,  the  later  volumes  bv  his 
s.o,  23  parts,  1842-64  .  D.  July  26,1354.— George  Bret- 
ting  ham,  Jr.,  son  of  ill"  preceding,  b.  Mar.  25,  1812;  has 
publishe  1  Manual  of  Conchology,  with  more  than  650  figures 
of  shells  (1830:  4th  revised  ed.  1852);  Thesaurus  Conchy- 
Uorum  (30  parts,  1842  71);  Populai  British  Conchology 
(1854;  new  cd.  I860  :  Popular  History  of  the  Aquarium 
(1S57;  new  cd.  1S65J;   Illustrated  Companion  to  Kingsley's 


Gtaucus  (185S) ;  Illustrate!  Tndex  of  British  Shells  ( 1  859  |  : 
and  Labels  for  the  Recognised  Species  of  British  Shells 
(1861).  He  also  made  the  drawings  for  Reeves's  Elements 
of  Conchology  and  Land  and  Fresh~Water  Mollusks  of  the 
British  Isles, — Henry,  a  younger  brother  of  the  preceding, 
who  subsequently  emigrated  to  Australia,  has  prepared  a 
Popular  Mineralogy,  comprising  a  familiar  account  of  min- 
erals and  their  uses  (1850).  A.  11.  Guernsey. 

Sowerby  Bridge,  town  of  England,  comity  of  York, 
has  malting-houses,  dyeworks.  and  manufactures  of  iron- 
ware and  cotton  goods.     P.  61100. 

Sowing  and  Sowing-Machines.  Sowing,  in  its 
widest  sense,  is  the  process  of  depositing  -red  iti  the  ground 
for  the  purpose  of  producing  plants.  When  the  seeds  are 
deposited  singly  or  with  only  a  few  in  a  definite  spot,  it  is 
usually  called  planting,  the  term  sowing  being  restricted 
t  i  cases  where  the  seed  is  thrown  broadcast  or  deposited 
in  rows  or  "drills."  Sowing  or  planting  is  usually  per- 
formed in  the  spring,  hut  sometimes,  and  with  some  kinds 
of  crops,  in  the  autumn,  so  that  the  plants  may  have  a  fair 
start  when  the  spring  opens.  The  seeds  are  usually  cov- 
ered over  by  harrowing,  brushing,  or  rolling  the  soil  after 
they  have  been  deposited.  As  a  rule,  it  may  be  laid  down 
that  when  the  soil  is  rather  firm  and  the  climate  moist, 
little  depth  of  covering  is  required;  but  when  the  soil  is 
loose  and  the  climate  dry.  the  seeds  should  be  covered  to 
a  depth  of  about  twice  their  thickness.  Machines,  more 
or  less  complex,  for  performing  the  operation  of  sowing  or 
planting  in  all  its  forms  have  been  in  use  from  time  im- 
memorial. Some  scatter  the  Beed  broadcast ;  others  dibble 
it  into  the  ground  in  rows  or  drills,  and  then  cover  it.  the 
general  principle  being  that  the  drills  should  be  at  such  a 
distance  apart  that  a  horse  drawing  a  light  plough  may 
pass  between  the  drills  without  injuring  the  plants.  In 
the  larger  machines,  often  drawn  by-  horse  power,  the  seed 
is  placed  in  small  cups,  from  which  it  passes  through  tubes 
so  arranged  as  to  suffer  them  to  drop  regularly  into  shal- 
low furrows  cut  by  coulters  just  in  front  of  the  escape- 
orifice  of  the  tubes,  the  furrows  being  closed  up  by  a  kind 
of  rake  or  harrow  following  immediately  after  and  forming 
a  part  of  the  machine.  Sowing-machines  form  an  import- 
ant adjunct  to  the  reaping  and  mowing  machines  elsewhere 
described.     (See  Reaping  and  Mowing  Machines.) 

Sowles  (William  Tj.),  b.  in  the  State  of  Vermont  in 
1800,  d.  at  Swanton,  Vt.,  May.  1878;  was  member  of  the 
State  legislature  1828-31  :  State  senator  1841-42;  and  for 
many  years  one  of  the  leaders  of  the  Republican  party 
in  the  State. 

Soy  Bean,  the  Soja  hispida,  a  bean  extensively  grown 
in  Japan,  China,  India,  and  the  Spice  Islands,  where  it  is 
much  used  as  food.  The  sauce  called  "  soy  "  is,  when  gen- 
uine, made  of  boiled  soy  beans,  mixed  with  wheat-meal 
and  fermented.  It  is  then  salted  and  mixed  with  water, 
an  1  after  daily  stirring  for  a  long  time  the  supernatant 
liquid  is  poured  off  and  preserved  for  use.  Good  soy  i~  a 
spirited  and  excellent  sauce,  and  is  believed  to  improve 
with  age. 

Soyer'  (Alexis),  b.  in  France  about  1800  :  was  cook  in 
the  Reform  Club  in  London;  became  noted  for  his  army 
cookery  during  the  Crimean  war.  D.  Aug.  5.  1S58.  He 
published  Culinary  Relaxations  (1845),  Gastronomic  Re- 
generator (IS47J,  Modern  Housewife  (1849),  Culinary  Cam- 
paign (1S57). 

Spa,  town  of  Belgium,  province  of  Liege,  in  a  beautiful 
valley,  is  handsomely  built,  and  celebrated  for  it^  cold  min- 
eral springs,  which  were  resorted  to  on  account  of  their 
curing  effect  even  in  the  fourteenth  century.     P.  5SS1. 

Spaccafor'no,  town  of  Sicily,  province  of  Syracuse, 
on  the  side  of  a  hill  which  rises  above  the  right  hank  of  the 
Bufaldone.  Within  the  limits  of  this  town  is  the  curious 
locality  known  as  the  Cava  Ipsica,  a  wooded  valley,  in  the 
rocky  sides  of  which  were  cut,  in  some  pre-historic  age, 
dwelling-places  for  a  now  forgotten  population.  These 
artificial  caverns  are  not  uncommon  in  the  island,  but  most 
of  those  found  in  the  Cava  Ipsica  could  only  have  been 
reached  by  ladders.     P.  8035. 

Space  [La.t.  spat  in  m]  is  regarded  by  Aristotle  (Pht/s., 
iv.  1—5)  "as  the  first  and  unmoved  limit  which  bounds 
body  "  when  taken  as  finite  space  or  plan  •  taken  as 
space  in  general,  it  is  "the  unmoved  limit  of  whatever 
is  moved" — I.  e.  of  all  bodies.  Time,  on  the  other  hand, 
should  be,  according  to  him,  the  number  and  measure  of 
movement.  The  existence  of  pure  spa^e  is  e\  ident,  he  -ays. 
from  the  fact  that  tiling  change  places  :  yet  in  spite  of  its 
three  dimensions  it  i-  not  to  be  confounded  with  body,  for 
in  that  case  two  bodies  would  coincide:  it  is  not  cause; 
there  is  no  place  in  which  space  itself  exist-:  nor  does 
space  grow  with  what  grows.     Matter  and  form  are  in- 
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separable,  but  extension  and  limiting  surface  arc  separable  ; 
hen  re  matter  and  form  do  not  explain  theni,  as  was  thought 
by  Plato  in  the  Timeeua,  where  he  makes  space  to  bo  the 
primitive  matter  (if  the  universe;  it  is  not  form,  for  space 
remains  when  the  form  is  removed.  In  these  distinction  a 
Aristotle  lavs  especial  stress  on  the  idea  of  limit,  negation, 
discreteness  in  relation  to  body  as  essential  to  the  definition 
of  space.  In  philosophy  there  is  scarcely  any  subject  upon 
which  there  is  more  apparent  diversity  of  opinion  or  more 
fruitless  attempts  at  definition.  The  difference,  however, 
is  not  really  so  great  as  it  seems.  Space  has  been  made 
identical  with  pure  extension,  but  this  leaves  no  definition 
for  time,  which  likewise  involves  extension.  Leibnitz  made 
it  "  the  order  of  things  coexisting,  as  time  is  the  order  of 
things  successive,"  so  that  if  the  totality  of  things  could 
be  move  1.  spice,  being  their  arrangement,  would  likewise 
be  moved.  It  has  been  defined  to  be  pure  nothing,  thus 
omitting  its  specializing  attribute.  For  while  "  nothing  " 
may  be  regarded  as  the  potentiality  of  all  (of  events  and 
ideas  as  well  as  of  bodies),  space  can  be  regarded  "iily  as 
the  potentiality  of  bodies.  It  has  been  made  an  accident  or 
attribute  or  relation  inhering  in  bodies;  but  this  would  in- 
volve the  absurdity  that  annihilation  of  holies  destroyed 
space.  As  the  ultimate  logical  condition  for  the  co-exist- 
ence of  bodies,  space  is  itself  a  correlate  of  time  as  regards 
motion  and  actually  existing  matter— time  by  itself  being  Mo- 
ultimate  logical  condition  of  all  succession.  As  ultimate  logi- 
cal condition  it  has  quite  frequently  been  identified  with  the 
infinite,  or  made  to  be  a  divine  attribute.  Sir  Isaac  New- 
ton suggested  that  God  by  existing  constitutes  time  and 
space.  Samuel  Clarke  expanded  this  suggestion  into  a 
system  of  theology,  and  held  a  long  discussion  with  Leib- 
nitz on  the  subject.  Akin  to  this  view  is  that  which  makes 
space  and  time  to  be  forms  of  mind  when  it  thinks  nature. 
Kant  laid  great  stress  on  this,  making  space  and  time  sub- 
jective forms  of  intuition  and  devoid  of  objective  validity 
as  regards  "things  in  themselves."  By  this,  however,  he 
must  not  be  understood  to  mean  that  they  are  subjective  to 
the  mere  individual  mind,  and  to  be  refused  validity  as  re- 
gards objects  in  nature  and  history  ;  fur  Kant  regards  all 
nature  and  all  history  as  necessarily  conditioned  in  and 
through  space  and  time.  His  doctrine,  therefore,  does  not 
narrow  or  belittle  space  and  time,  but  only  magnifies  ami 
glorifies  mind,  which  is  thus  shown  tu  transcend  the  world 
and  to  be  of  an  eternal  nature. 

Much  labor  has  been  expended  by  sensationalists  on  the 
problem  of  accounting  for  the  origin  id'  the  idea  of  space. 
Locke  thought  that  he  could  trace  it  to  the  senses  of  touch 
and  sight;  most  of  his  followers  have  adopted  the  same 
doctrine,  making  it  a  generalization  from  experience  gained 
in  the  perception  of  bodies.  Accordingly,  they  ignore  in 
some  manner  the  attributes  of  universality  and  necessity 
which  are  the  distinctive  characteristics  of  a  priori  ideas, 
and  make  unbroken  custom  or  habit  to  be  the  explanation  of 
the  inability  or  impotence  of  the  mind  which  we  cull  incon- 
ceivability. That  geometry  rests  upon  the  a  priori  cogni- 
tion of  space,  as  arithmetic  and  algebra  rest  upon  a  similar 
cognition  of  time,  is  not  conceded  by  them.  But  Cant  saw 
and  stated  with  great  clearness  the  grounds  for  all  tran- 
scendental or  spiritual  philosophy  as  Involved  in  tho  ques- 
tion, "Are  a  priori  synthetical  judgments  possible?"  *.  e. 
Can  we  enounce  the  universal  and  necessary  conditions 
of  experience?  The  answer  being  affirmative,  instancing 
mathematics,  the  next  question  is,  "How  are  they  pos- 
Bible?"  that  is,  What  does  this  presuppose  in  regard  to 
mind?  Instead  of  deriving  the  idea  of  space  from  ex- 
perience in  regard  to  bodies,  he  saw  that  by  no  possibility 
could  the  mind  conceive  a  body  in  the  first  instance  with- 
out already  having  the  idea  of  space.  The  mind  uses  the 
Idea  of  space  as  an  indispensable  instrument  in  thinking 
the  idea  of  a  body.  Moreover,  space  is  not  a  generalized 
idea  ("discursive"),  inasmuch  as  it  is  not  abstracted  from 
Bpaces,  but  is  thought    as   the   logical    condition  of  ;ill  pOS 

Bible  spaces  <>r  bodies,  and  therefore  as  infinite  from  the 

lir-t.  Much  has  been  written  upon  the  inconceivability 
of  the  infinite,  especially  by  Sir  William  Hamilton  and 
his  followers.  We  know  space  to  be  infinite,  because  il  i8 
its  nature  to  be  that  in  which  all  limits  exi>t ;  hence,  wore 
it  supposed  to  be  Unite  and  limited,  it  must  be  necessarily 
thought  to  be  limited  by  it-elf;  but  self-limitation  is  con 
tinuation,  therefore  Bpace  can  be  only  continued,  and  this 
universally.  Hegel  unites  in  his  view  of  space  the  d  to  trine 
of  the  Christian  Mystics  with  that  held  by  such  thinkers 
as  Newton  and  Clarke ;  the  former,  making  <mm1*-  thinking 
ami  willing  to  he  identical,  hold  this  self-knowledgo  to  be 
a  creation  of  the  world  -his  making  an  object  of  himself 
to  be  the  creative  act.  The  self  consciousness  of  God  being 
self-externali/.ation,  as  well  as  return  on!  of  veil  externali- 
sation  through  (Ic  acl  of  recognition,  nature  and  man  (in 
whom  nature  is  perpetually  sacrificed  ami  subordinated  for 
Spirit)  coinc  into  being.    Accordingly,  the  lowest,  most  ele- 


mentary, abstract,  and  inadequate  form  of  the  divine  self- 
knowing  is  spa  e :  time  being  at  once  the  needed  correlate 
to  correct  its  imperfection,  and  reflect  God's  unity  with  him- 
self, which  is  essential  to  destroy  his  self-alienation.  Space 
and  time  as  abstractions  thus  unite  in  matter  ami  movement, 
which  are  therefore  relatively  concrete.  Meister  Eckhart, 
Jacob  Bb'hme,  Angel  US  SilesiUS,  Franz  Uaader,  Soholling, 
and  others  have  explored  this  abyss  of  the  creative  idea, 
and  with  substantially  tic- same  results.  Indeed,  the  Oriental 
mysticism  which  underlies  Gnosticism,  Neo  Platonism,  and 
the  Jewish  Cabbala  is  not.  essentially  different  as  regards 
its  logical  movement,  but  only  in  its  construction  of  the 
"return,"  and  its  assertion  of  the  principle  "I  emanation 
instead  of  creation.  Spinoza's  *•  thought  and  extension  " 
as  tho  two  attributes  of  God  suggest  the  view  which  ho 
held  of  the  relation  of  space  to  tho  divine  activity. 

William  T.  II  \anis. 

Spad'ra,  p. -v.  and  tp.,  Johnson  co.,  Ark.     I*.  l!)ii;». 

SpaPford,p.-v.  and  tp.,  Onondaga  co.,  X.  V.      I'.  1595. 

Spagnolet'to,  whose  true  name  was  Josfi  Kiukra,  b. 
at  San  Felipe  de  Jativa,  province  of  Valencia,  Spain,  .Ian. 
12,  1588;  studied  painting,  first  under  Francisco  Kibalta, 
afterward  in  Italy,  especially  under  Caravaggio,  and  set- 
tled about  1012  at  Naples,  where  he  achieved  ;i  greet  lame: 
was  made  court-painter,  and  d.  probably  1656.  UN  most 
remarkable  pictures  are  The  Flaying  of  Saint  Bartholomew, 
Irian  on  the  Wheel,  Jacob'e  Dream,  Adoration  nf  the  Shep- 
herds, etc.,  besides  a  great  number  of  portraits.  Among 
bis  pnpilg  was  Salvator  Itosa. 

Spa'his  fl'ers.  xipnh'i.  '•  soldier "],  a  name  applied  to 
the  former  irregular  Turkish  cavalry,  abolished  in  1826  ;  at 
present  applied  to  the  Franco- Algeiine  cavalry.  There  are 
at  present  but  three  regiments  of  spahis  in  the  French  ser- 
vice. The  Turkish  government  has  several  regiments  of 
regular  spahis,  besides  an  irregular  force  of  that  name. 
Tripoli  also  employs  some  1500  spahis  at  present  in  her 
small  army. 

Spaight  (RICHARD  Donns),  b.  in  Ireland  about  the  mid- 
dle of  the  eighteenth  century;  educated  at  the  University 
of  Glasgow;  came  to  America  shortly  before  the  Revolu- 
tion ;  settled  in  North  Carolina  ;  took  part  in  the  Southern 
campaigns  1778-80;  sat  in  the  North  Carolina  legislature 
1781,  in  Congress  1782-86,  in  the  convention  which  framed 
the  Federal  Constitution  I7S7;  was  governor  of  North 
Carolina  17S2-S.r> ;  again  member  of  Congress  1798-1801, 
and  killed  in  a  duel  by  John  Stanley  Sept.  ■>.  1802. 

Spaight  (Richard  Dobbs),  Jr...  h.  at  Newberne,  N.  C, 
in  1796 j  graduated  at  the  University  of  North  Carolina 
181:,;  studied  law;  was  elected  to  the  State  assembly  L819, 
to  the  senate  IS20-22  ;  was  a  member  of  Congress  1823-2  1  ; 
again  a  State  senator  1824—34;  member  of  the  State  con- 
stitutional convention  is:;.~>,  and  governor  1S35-37.  D.  at 
Ncwberne  in  Nov.,  ISM). 

Spain,  Kingdom  of,  occupying  the  largest  part  of 
the  Pvrcnean  peninsula,  extends  from  I  at.  36°  0'  40"  to 
43°  46'  40"  N..  nnd  from  Ion.  8°  17'  42"  to  20°  59'  56"  E., 
ami  comprises  an  area  of  507,0o6  quadrate  kilometres,  in- 
clusive of  the  two  European  groups  of  islands — the  Bale- 
aric Isles,  4817.4  q.  k..  and  the  Canaries,  7272. li  q.  ]c.  Tho 
surface  consists   principally   of   a  large   plateau    walled    in 

N.,  E.,  and  S.  by  high  mountain-ranges,  but  sloping  W. 

down  to  the  Atlantic      On  the  N.  rise  ihe  Pyrenees  and  tho 

Cantabro-Asturian  Mountains.  The  Pyrenees  are  w  ild  and 
impracticable,  almost  destitute  of  longitudinal  valleys,  and 
forming  a  barrier  between  Spain  and  France  crossed  only 
by  two  great  liro's  of  communication.  The  ai  erage  height 
of  the  ridge  is  7."<IHI  feet,  that  'if  several  single  peaks  still 
greater— Maladetta,  10,722  feet;  Pic  du  .Midi,  9000  feet; 
Canigon,  B646  feel  i   on  the  Spanish  side  the  descent  is  \  cry 

steep.  The  Cantabro-Asturian  Mountains  oonnect  with 
the  Pyrenees  at  the  Bay  of  Biscay,  and  run  parallel  with 
the  coast,  rising  8800  feet.  To  the  B.  the  mountains  of 
Catalonia  extend  along  the  coast  \>>  Tortosa,  where  tho 
EbrO  breaks  through  them:  they  are  rich  in  metals,  coal, 
and  suit,  and  haw  made  Catalonia  the  only  truly  manu- 
facturing region  of  Spain.  Divided  bj  numerous  rivers 
into  insulated  groups,  which  the  Spaniards  call  mvelas, 
and  without  any  common  name,  the  mountains  continuo 
southward  through  Valencia  and  Mun-ia.  The  southern 
w;ill  of  tin-  plateau  is  formed  by  the  Siena  Morena.  which 
rises  5000  feet  and  runs  from  E.  to  W.,  ending  in  Cape  S. 
\  ioente.  The  Sierra  Morena  is  not  a  coast-range,  nOW 
ever:  tn  the  s.  extends  the  Andalusiai)  lowland,  separated 
from  the  Mediterranean  by  the  Sierra  Nevada,  which  rises 

11,11110  feet.      The    plateau    forming    the    10  .in    balk    of  tho 

peninsula  is  divided  into  two  parts  by  a  range  running  from 
the  N.  E.  to  the  S.  W.     The  northern  part  is  the  pi  n 
Eeon  an< I  Old  Castile,  with  an  average  heighl  of  2500  feci  ; 
the  southern,  tho  plateau  of  New  Castile,  with  an  average 


396 


SPAIN,  KINGDOM   OF. 


height  of  2000  feet.  Ihe  range,  collectively  called  the  Cas- 
tilian Mountain  .  ■  ra  to  the  X.  E.,  Guada- 
rama  i  the  S.  W.  The  rivers  which 
traverse  the  country  Bow  mostly  in  very  deep  beds,  and  are 
thus  less  available  for  irrigation.     To  the  Atlantic  run  the 

i,  Tajo,  Guadiana,  and  Guadalquivir,  all  rising  on 
the  eastern  wall  of  the  central  plateau;  to  the  Mediterra- 
nean, the  Ebro,  which  rises  between  the  Cantabrian  Moun- 

and  the  north-eastern  wall  of  the  plateau  of  Old  Cas- 
tile. Of  the  minor  river-;,  the  Minho  runs  to  the  Atlantic, 
the  Segura,  Xucar,  an  1  Guadalaviar  to  the  Mediterranean. 
All  the  rivers,  with  the  exception  of  the  Guadalquivir,  are 
navigable  only  for  a  short  distance  from  the  sea,  and  are 
consequently  of  little  importance  for  communication.  The 
most  important  canals  are  the  Aragonian,  the  San  Carlos, 
and  the  Castilian.  Noticeable  are  the  immense  establish- 
ments for  irrigation  loan  I  throughout  the  country,  and 
generally  founded  by  the  Moriscoesj  the  most  remarkable 
is  the  canal  of  Esabella  II..  which  provides  Madrid  with 
water.  The  coast  formation  of  the  peninsula  is  not  very 
favorable.  The  southern  oast  is  steep  and  rent  by  num- 
berless small  gulfs  from  Cape  de  Gata  to  Cape  Tarifa  ; 
then  sandy  and  covered  with  salt-marshes,  marismaSf  to 
Pare.  Only  one  important  maritime  place  is  found  here — 
namely.  Cadi/..  From  Faro  to  Cape  S.  Vicente  the  coast  is 
one  steep  wall  of  rock.  The  coast  of  Galicia  is  also  steep, 
but  indented  by  numerous  deep  bays,  riaff,  and  rich  in 
small  harbors;  the  northern  coast  offers  good  harbors  at 
Santander  anil  Bilbao.  Along  the  eastern  coast  Barcelona, 
Tarrag  ma,  Valencia,  Alicante,  and  Cartagena  are  the  most 
important  harbors.  In  general,  the  climate  of  Spain,  mure 
than  that  of  any  other  European  country,  resembles  the 
climate  of  the  tropical  regions,  all  natural  forces  manifest- 
ing themselves  with  singular  power — sudden  changes  from 
heat  to  cold,  hurricanes,  earthquakes,  long  droughts,  vio- 
lent rain- :  nevertheless,  the  climate  is  very  different  in  the 
different  regions.  The  central  plateau  is  dry.  destitute  of 
forests,  very  hot  in  the  summer,  very  cold  in  the  winter; 
the  Cantabrian  and  Pyrenean  mountain-regions  are  milder 
and  moister,  on  account  of  the  sea-breezes ;  the  coast-lands 
of  Valencia  and  Murcia  enjoy  a  most  delicious  air,  and  the 
lowland  of  An  lalusia  has  an  almost  tropical  character:  it 
knows  only  spring  an  1  summer.  Very  unfavorable  to  the 
climate  an  1  fertility  of  Spain  are  the  large  tracts  of  waste 
Ian  1  and  the  great  lack  of  forests,  both  features  resulting 
from  false  administrative  principles  and  the  internal  dis- 
sensions of  the  people.  A  great  diversity  in  the  flora  and 
fauna  of  the  country  corresponds  to  the  diversity  of  its 
climate  and  surface.  In  the  northern  region  grow  the  oak, 
beech,  chestnut,  alder,  ash,  elm,  and  birch  ;  fruit  and  nut- 
bearing  trees,  wheat,  rye.  barley,  oats,  and  fodder-plants 
are  cultivated j  the  wolf,  bear,  boar,  fox,  rabbit,  stag,  roe, 
etc.,  are  found.  The  central  districts  have  an  alpine  flora — 
heath,  thyme,  thistle,  now  and  then  forests  of  pine  and 
Quercna  ilex  ;  in  the  south-western  the  olive,  orange,  tig, 
almond,  vine,  laurel,  cypress,  prickly  pear  or  Indian  fig 
'  'act  .  the  date  and  fan-palm,  myrtle,  etc., 
abound;  in  the  southern  region  the  plants  of  Northern 
Africa,  Egypt,  and  Asia  .Minor,  and  sugar,  cotton,  and 
sweet  potatoes  are  cultivated  :  in  the  south-eastern,  oranges, 
date-palms,  melons,  and  rice  are  grown;  farther  to  the  X.. 
along  the  -Mediterranean,  wine  and  wheat  are  produced — 
maize,  hemp,  (lax,  vegetables,  fruit,  especially  peaches  and 
apricots,  an  1  evergreen  oaks  abound.  A  mixture  of  the 
European  and  African  fauna  inhabits  the  central,  western, 
and  eastern  districts.  The  eagle,  falcon,  genet,  ichneumon, 
numerous  battert'i  >rpion,  etc.,  are  indigenous  here, 
while  in  the  Bouthem  districts  the  African  birds  and  apes 
an  1  the  chameleon  are  found.  The  steinbok  is  frequently 
.1  in  the  Sierra  Nevada. 
The  populati  >n  consisted  in  the  oldest  times  of  two  en- 
tirely different  races,  the  Celts  in  the  W.  and  the  Iberians 
in  the  E.,  mu  h  intermixed  with  each  other  in  the  central 
part  of  the  country.  The  Basques  i  Vasconea)  in  Navarre, 
the  <  ant  ili ri an  M  .an  tain-,  anl  on  both  sides  of  the  Western 
Pyrenees,  nuinbi  500,000,  form  a  pure  and  un- 
mixed stock  of  the  Ibe  ians,  who  probably  came  from  Africa 
and  Bpread  over  Southe  a  Prance  as  far  as  the  tJaronnc. 
To  these  races  many  others  were  added  by  immigration: 
first,  the  Phoenician  and  Greek  colonists  ;  next  the  Cartha- 
ginians, after  236  B.  i  . ;  then  the  Romans,  who  under  Au- 
gustus    upied  the  whole  peninsula  and  divided  it   into 

three  provinces  :  Tnracom  n*i»,  the  central  plateau  :  Btetii  a, 
Andalusia;   and    I  .   Portugal.     In   409  a.  p.   the 

Sueves,  Alan.-:,  and1  Vandals  invaded  the  peninsula,  and 
in   711  came  the  i  founded  a  powerful  empire. 

The  present  raoe-distribution  is  the  same  as  was  apparent 
in  the  political  division  of  the  country  at  the  end  of  the 
Middle  Ages.  In  Aragon  and  Catalonia  the Limosin dialed 
is  spoken,  a  branch  of  the  Provencal,  down  to  the  frontier 
of  Valencia.     The  Catalonian  is  enterprising,  eoura 


hardy,  born  a  merchant.  The  Basque  is  gay  and  social, 
patriotic  and  industrious ;  his  land  is  carefully  cultivated, 
and  good  roads  are  laid  out.  II is  language  has  no  relation 
at  all  to  any  other  known  language.  The  Castilian.  i 
pying  the  centre  of  the  country,  shows  at  this  very  day  the 
same  characteristics  which  formerly  the  Romans  admired. 
lie  is  proud,  grave,  valiant,  dignified,  liable  to  fall  into  intol- 
erance and  bigotry,  and  apt  to  despise  everything  foreign 
and  new.  In  Andalusia.  Granada,  and  Murcia  the  Span- 
iards are  much  mixed  up  with  Arabian  elements  ;  tlicv  are 
lively,  talkative,  quick-witted,  poetical,  and  hospitable. 
But  in  spite  of  their  many  great  and  good  qualities, 
the  Spaniards  stand  in  general  civilization  far  below  the 
other  European  nations;  they  are  ignorant,  and  boast 
most  of  that  which  constitutes  their  very  weakness.  The 
reason  for  this  state  of  affairs  lies  partly  in  the  soil  and 
climate  of  the  country.  The  grandeur  of  all  natural  phe- 
nomena and  the  violent  changes  which  take  place  foster 
Buperstition  and  prevent  regular  labor.  But  the  reason 
must  partly  be  found  in  the  history  of  the  people,  the  chief 
part  of  which  is  made  up  of  religious  wars  ;  the  people  have 
always  been  under  the  control  of  the  clergy.  According 
to  the  census  of  1870,  the  population  amounted  to  16,835,506, 
including  the  Canaries  and  the  Balearic  Isles,  which  together 
had  573,084  inhabitants.  In  1860  the  population  numbered 
15,673,536,  and  in  1787,  when  the  first  census  was  taken, 
10,409,879.  The  country  is  divided  into  the  following  47 
provinces: 

Quadrate      Popula-I  Quadra  te      Popula- 

kilrnuetres.       lion.      ■  kilon.c-n  r-_       ti<<n 

Alava 3,121.7  103,320  Lerida 12,365.9  330,343 

Alhacete 15,40-5.9  220,970  Logrofio 5,037.5  182,941 

Alicante 5,434.3  440,470  Lugo 9.80S.4  C       EG 

Almeria 8,552.9  361,553  Madrid 7,762.4  487,482 

Avila 7,722.1  175,219  Malaga  7,312.9  505,1  iu 

22,499.8  431,922  Murcia 11,597.1  4  19,067 

i.         ;  >na 7,731.4  762,555  Navarre 10,478.0  318  687 

Bis     ! 2,197.9  187,926  Ol  use 7,092.8  402,796 

Burgos 14.6*5.1  353,560  Ovied  I 10,595.8  610,883 

Cac  ivs 20,754.5  302,455  Palencia 8,097.2  184,668 

Cadiz  7,275.7  426,499  Ponlevcdra 4,504.3  480,145 

Castellon 6,336.4  296,222  Salamanca 12.793.7  280,870 

Ciud  ad-Real 20,305.0  264,649  Santander 5,471.5  241,581 

Cordova  13,441.6  382,652  Saragossa 17,112.0  401,894 

Coiunna 7,973.2  630,504  Segovia 7,027.7  I5<   &12 

i 17,413.9  242,231  Seville 13,714.4  515,011 

Gerona ~  B83.9  325.110  Soria 9,935.5  \l 

Granada 12,787.5  485,346  Tarragona 6,348.8  350,395 

Guadalajara 12,610.8  208,638  Teruel 14,229.0  252,201 

fiuipuzcoa 1,884.8  180,743  Toledo 14,467  7  342,272 

Huelva 10,676.4  196,469  Val  mcia 11,271  *i  665,141 

Huesca  15,224.1  274,623  Valladolid 7,880.2  242,384 

Jaeu 13,426.1  392,100  Zainora 10,710,5  250.9GS 

Leon 15,971.2  350,092| 

The  old  division,  however,  is  much  more  characteristic  both 
for  the  land  and  the  people.  It  comprised  f  I )  the  kingdom 
of  New  Castile,  with  the  capital,  Madrid;  pop.  332,024 
in  1870 ;  the  Escurial  palace  built  by  Philip  IT.,  and  con- 
taining the  tombs  of  the  kings  :  Aranjuez  on  the  Tajo,  the 
royal  residence  during  spring:  and  the  towns  of  Cucnca 
on  the  Jucar,  and  Valdepenas  and  Manzanares  on  the 
Andalusian  road.  (2)  The  territory  of  Estrcmadiira, 
with  the  fortress  of  Badajox  and  the  towns  of  Merida 
and  Caceres.  (3)  The  kingdom  of  Leon,  the  oldest  part 
of  the  Spanish  monarchy,  whose  inhabitants  call  themselves 
christianoe  vteJois  with  the  University  of  Salamanca,  the 
former  fortress  of  Zamora,  and  the  town  of  Leon,  the 
capital  of  Don  Pelayo.  who  began  the  700  years'  war 
with  the  Arabs.  (4)  The  kingdom  of  Galicia,  with  the 
towns  of  Orense  on  the  .Minho.  Vigo,  La  Corunna  (pop. 
30,132),  Ferrol,  and  the  celebrated  place  of  pilgrimage, 
Santiago  de  Compostela.  (o)  The  principality  of  Asturias, 
the  cradle  of  the  Spanish  monarchy;  lore  Don  Pelayo 
found  refuge  in  the  rock-cave,  now  an  abbey,  of  Covadonga, 
and  since  that  time  the  crown-prince  of  Spain  bears  the 
title  of  prince  of  Asturias.  Towns,  Oviedo  and  Gijon.  6  | 
The  kingdom  of  Old  Castile,  with  the  towns  of  Santander 
ipop.  30,202),  Reynosa,  Palencia;  Valladolid  (pop.  13, 
built  by  Philip  II..  with  a  university  ami  a  harbor  on  the 
Castilian  Canal;  Simancas  on  the  Pisuerga,  with  the  state 
archives;  Avila;  Segovia,  from  the  Roman  period  J 
Ildefonso,  palace  and  park;  Soria,  the  centre  of  the  Cas- 
tilian sheep-breeding:  Burgos  (pop.  26,000),  with  ■  great 
cathedral  and  very  strong  fortifications;  Logrono. 
The  Basque  provinces,  Alava,  with  the  town  and  fortress 
of  Vittoriaj  Biscay,  with  the  port  of  Bilbao;  Guipuzcoa, 
with  the  town  of  San  Sebastian  and  the  former  frontier 
fortress  Fuentarabia  on  the  Bidassoa.  (8)  The  kingdom 
of  Navarre,  with  the  fortress  of  Pamplona  and  the  town 
of  Tudela  on  the  Ebro.  (9)  The  kingdom  of  Aragon,  with 
Huesca  (pop.  40,000),  Saragossa  (pop.  67,428),  a  fortress 
with  a  university,  and  the  town  of  Teruel.  (10)  The  prin- 
cipality of  Catalonia,  with  Lerida,  Gerona,  Figueras,  Bar- 
oelona  (pop-  189,948),  a  military  and  commercial  place  of 
first  rank,  with  a  university;  Tarragona,  Reus,  and  Tor- 


SPAIN,  KINGDOM  OF. 


397 


tosn.  (11)  The  kingdom  of  Mureia,  with  Mureia  (pop. 
87,803).  and  Cartagena  (pop.  54,315).  (12)  The  territory  of 
Andalusia,  composed  of  the  four  ancient  Moorish  kingdoms 
of  Jaen,  Granada,  Cordova,  and  Seville,  with  Almeni,  Gra- 
nada  (pop.  67,326),  containing  a  university  and  the  palace 
of  the  Albambra ;  Malaga  (pop.  '.'  I.7i'.2  .  tlie  second  port 
of  the  country  ;  Cadiz  (pop.  71,52] )  :  Xerez  de  la  Frontera 
(pop.  52,158),  Cordova  (pop.  41,963),  and  Seville  (pop. 
118.298),  a  fortress,  with  a  university  and  considerable 
brad  e. 

'J  lie  sources  of  wealth  which  tho  country  contains  are 
very  rich,  but  generally  either  undeveloped  or  abandoned. 
No  other  country  of  Europe  is  so  rich  as  Spain  in  metals 
and  useful  minerals.  Among  the  rocks  which  compose  the 
crust,  the  plutonic  and  primary  sedimentary  rocks  play  a 
conspicuous  part :  two-thirds  of  the  south-western  part,  of 
the  peninsula  consist  of  granite,  gneiss,  and  other  crystal- 
line rocks,  clay-slate  and  gruywueke.  In  the  north-eastern 
part  the  more  recent  formations  predominate — the  meinl.ers 
of  the  Chalk,  Jurassic,  and  Triassic  period.  Immense 
coal-deposits  arc  found,  eupab-le  not  only  of  supplying  tho 
demands  of  the  country,  hut  also  of  yielding  a  considerable 
surplus  for  exportation  if  properly  worked.  Coal-forma- 
tions arc  most  extensive  in  Asturias,  Leon,  and  Old  Cas- 
tile, hut  large  coal-seams  arc  also  found  at  Belmez,  Fuente- 
Ovejuna,  and  Cazalla  in  the  central  Sierra  Mnrena,  at 
Villanueva  del  Rio  on  the  Guadalquivir,  and  at  San  Juan 
de  las  Abadosas  in  Catalonia.  The  Tertiary  and  Diluvial 
deposits  have  an  immense  extension,  covering  the  largest 
part  of  lite  central  plateau  and  tho  wide  basins  of  the  Ehro, 
the  Guadalquivir,  the  middle  course  of  the  Guadiana.  and 
the  lower  Tajo.  They  arc  rich  in  salt.  Various  kinds  of 
porphyry  anil  trachyte  are  very  frequent,  especially  in  the 
south-western  part.  From  this  composition  of  the  crust 
the  wealth  of  the  ground  in  metals,  ores,  etc.,  may  be  sur- 
mise I.  The  cinnabar-veins  of  Almaden  and  Alinadeneijos, 
which  formerly  produced  the  larger  part  of  all  the  quick- 
silver consumed,  are  celebrated.  Veins  and  whole  masses 
of  lead  and  iron  ore  are  numerous,  found  partly  in  tho 
granite,  partly  in  the  crystalline  and  Silurian  slates.  Tho 
copper-mines  of  Rio  Tinto  and  the  silver-veins  of  the 
Sierra  Almogrera  anil  Hicn  lelaeneina  are  famous.  Tin, 
kino,  antimony,  nickel,  cobalt,  and  graphite  abound  ;  salt 
is  inexhaustible;  natron,  saltpetre,  alum,  sulphur,  asphal- 
tam,  and  petroleum  occur;  at  Logrosan  in  Estrcmadura  is 
an  entire  mountain  of  phosphorite.  Gold  is  found  in 
many  rivers;  precious  stones,  such  as  diamonds,  rubies, 
garnets,  turquoises,  topazes,  amethysts,  etc.,  occur  in  sev- 
eral places;  splendid  marbles  of  various  colors,  jasper,  and 
alabaster;  excellent  building-stone  and  chalk  abound. 
The  working  of  the  mines  and  the  production  of  metals  are 
mostly  in  the  hands  of  foreigners,  especially  Englishmen, 
and  carried  on  with  foreign  capital.  In  1874  metals  were 
exported  to  the  value  of  252,000,000  reals,  and  other  useful 
minerals  to  the  value  of  165.360,000  reals;  and  the  con- 
sumption seems  to  be  increasing  id'  late  years. 

The  fertility  of  the  soil  is  generally  very  great,  and  agri- 
culture is  the  principal  occupation.  Nevertheless,  in  1875 
only  60.6  percent,  of  the  soil  was  arable  ;  the  rest  lav  waste  ; 
2(1-27  per  cent,  was  under  tillage,  2-3  in  vineyards,  1  I  in 
pasturage,  and  16. 3  in  forest.  The  annual  average  produc- 
tion of  grain  in  Spain  is  '.Ml, nun, mill  hectolitres.  Of  the 
cereal,  wheat  is  most  generally  cultivated  :  rye  principally 
in  the  N..  rice  in  Valencia,  barley  and  maize  in  most  parts 
of  the  country.  The  grain  production  of  Spain  has  in- 
creased very  much  in  this  century;  in  180S  it  was  insuf- 
ficient to  supply  the  homo  demand,  while  in  1874  grain 
and  Hour  wee  exported  to  the  value  of  128."  I  I. UH0  reals. 
Among  the  leguminous  and  fodder-plants,  the  CSfcer  nn'rti- 
num  and  beans  arc  most  important,  and  exported  in  con- 
siderable quantities.  Vegetables  and  other  garden-plants 
arc  more  largely  cultivate  1  lure  than  in  any  other  country 
of  Europe.  Orchards  arc  numerous  and  extensive.  The 
olive,  orange,  fig.  and  other  fruit  trees  arc  cultivated  with 
great  success.  In  1871  the  value  of  the  exportation  of  oil 
amounted  to  74,320,000  re, Is,  of  dried  fruit  to  132,912,000, 
of  fresh  fruit  to  .15.200,000.  In  the  same  year  the  value  of 
the  exportation  of  wine  amounted  to  561,204,000  reals. 
Cattle-breeding  is  an  occupation  of  great  importance.  In 
1885,  Spain  possessed  680,473  looses,  among  which  were 
some  excellent  breeds;  horse-breeding,  however,  is  declin- 
ing, giving  room  for  the  breeding  of  mules  aod  a-  .-.which 
Is  highly  dovcloped.  In  the  same  year  th untry  pos- 
sessed 2,967,303  horned  cattle,  22,488,969  sheep,  and 
4,531,228  goats.  The  various  breeds  of  sheep  arc  cele- 
brated, and  in  goats  Spain  Is  rioherthan  any  other  country 

of  Europe,  the  herds  roaming  over  immense  tracts  of  land 
which  could  he  cultivated,  hut  which  have  lain  wast.'  since 
the  expulsion  of  the  .Moor-.    ArborioUltUTQ  is  neglected,   ml 

th.-  forests  arc  much  impaired  |  tl mtrj  is  nevertheless 

still  very  rich  in  timber.     A  peculiar  item  of  exportation  is 


cork,  the  value  of  which  amounted  to  43,023,000  reals  in 
1874.  In  general, however, the  last  Carlist  war  has  injured 
the  productiveness  of  the untry  very  much,  which  is  evi- 
dent from  a  comparison  between  the  exportation  I  1874 
and  that  of  IsT".  In  the  latter  year  the  value  of  the  ex- 
portation of  oil  amounted  t..  208,512,000  reals,  of  cork  to 
132,800,000,  of  IVoits  to  209,260,000,  of  grain  and  Hour  to 
386,650,000,  ami  of  wine  to  736,332,000. 

Manufacturing  industry  is  by  no  means  so  important  as 
it  ought  to  he  in  older  to  correspond  to  the  immense  natu- 
ral resources  of  th onitrv;  in  general,  however,  it  is  in- 
creasing, although  in  this  res| t.  too.  the  late  Carli   t  war 

has  done  great  harm.  Paper  manufacturing,  the  spinning 
and  weaving  of  cotton,  the  manufacture  of  leather  And  metal 
ware,  especially  iron  goods, are  themosl  prominent  lean 

of  Spanish  industry 1  are  principally  carrie  I  on  in  the 

provinces  of  Qerona,  Barcelona,  Tarragona,  Gtaipus  ia, 
and  Yi/oaya.  The  cigar  ami  tobacco  manufacture  is  a 
government  monopoly:  other  trade  limitations  were  abol- 
ished long  ago.  On  account  of  i!  ;  geographical  position, 
Spain  OUghl  to  have  an  immense  commerce,  and  in  the  ■  i  \ 
teenth  and  seventeenth  centuries  she  was,  indeed,  the  queen 
of  the  sea:  hut  in  the  eighteenth  century  her  eouin  ■ 
dwindled  into  insignificance,  and  a  revival  was  not  notice- 
able until  after  the  end  of  the  fust  Carlist  war.  in  1839. 
The  following  table  shows  the  commercial  movements  be- 
tween 1850  and  1813.".,  computed  in  reals: 

Importation.  Exportation. 

1850 071  993.140  488,666.682 

1856 1,020  ::i  :isi        1.247  370.998 

1860 1,is:;  313,498        1,098  808,445 

1865 1,862,000,000        1,142,000,000 

From  1800-70  the  average  annual  value  of  exportations 
amounted  to  309,700,000  pesetas  (a  peseta  being  equal  to 
four  reals),  and  that  of  importations  to  153,200.000  pesetas; 
in  1871  it  arose  respectively  to  142,400,000  and  569,000,000 
pesetas, divided  among  the  various  countries  in  the  follow- 
ing manner,  reckoned  in  millions  of  pesetas: 

Importations     Exportntiona 
from  -  to— 

England 206.5  177.4 

France  129.2  78  3 

Portugal 15.1  20.9 

Belgium 10J 

Sweden  and  Norway 17.2 

Italv 8.2  2.2 

Turkey 7.9  1.4 

Russia -1.3 

Germany 2.4  0.7 

Penmark 1.4  2  0 

Rest  of  Europe 0.8  3.7 

Cul.a  and  Porto  Rico 43.5  73.5 

United  States 00.1  23.5 

Argentine  Republic 3.2  12.4 

Brazil 8.5  5.2 

Venezuela... s-4  1.8 

Uruguay o  5.8 

British  colonics 4.8  1.7 

other  countries 12.4  3.8 

The  relation  between  tho  various  items  of  importation  and 
exportation,  reckoned  in  millions  of  pesetas,  may  he  seen 
from  the  following  table:  the  figures  given  for  1873  and 
1874  do  not  comprise  the  territories  occupied  by  the  Carlists : 

^Intpnrtntinn  ->       ,-l'"M nu«ti  - 

1S71     |873,     1874.      1S71.     1878.   1*71. 

Cereals      19.6  .t     6  I  270  102.4  38.7 

Fermented  liquors 6.8  S.O     11-S  141.2  19&8  141.4 

Colonial  produce 41.6  4.-..0    41.4  7.0  8.4  4.9 

Tobacco       16.8  ? 

Seeds  and  fruits 51.4  55.9  4o.8 

Animal  products  and  living  ani- 
mals                       20.1  IS  7     21.8  1S.4  9.3  0.4 

foal           17.6  14.0     17.0 

Min   r.l  .        .  lOr:  S*l  4-7 

Rawmetal    3.4  3.1      5.5  53.5  46.0  62.8 

Hides  and  lea r 13.8  14.".     21.0  4.0  ?  T 

Textile  fibres 90.2  75.2  104,5  14.8  8.9  5.0 

Hemp 7''  '''•'  1(U! 

Wool     14.4  14.9     23.5  .5  .8  .8 

Glass 1-4     1-2     1-8 

Metal  ware 12.0    12  1     18.2      1.4        .5        .2 

Machines *6.S    80.8    18.7 

Shoes    5.0  I         / 

Thread  and  network 37.2    24.7    20.3 

Woven  fabrics  and  cordage "8.1    19.3   2:1.0       .9 

Furniture 1-8      1.4      1.4 

Cork 15.0    82.1      8.2 

Paper  and  playing-cards 1.8     1.8     3.0     3.0     2.9     2.4 

Drues.  dyestutn,  and  chemicals.    9.5    16.2    17.7 

gL)l  8.2      8.6      9.9 

oiK  fats,  cuius 11.0    10.8    15.5    16.6    55.6    21.5 

Various: IT."..'.        !         !      349       ?        1 

Total 569.0  313.8  382.0  142.2  564.2   10::  0 

A  reform  of  the  tariff,  consisting  principally  in  the  bdoI 
ment  of  prohibitory  or  protective  duties,  was  introduced 
by  a  law  ..i'  .Inly  12,  I860,  and  has  prove  I  very  beneficial 
to  oommerce,  The  importations  amounted  in  the  poriod 
from  1866  68  to  8032  millions  of  reals,  and  in  th.'  period. 
1870-73,  to   so:;2   millions,  showing  an   increase  of  1198 
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millions.  The  oxportationa  amounted  in  the  first  period  to 
4815  millions,  in  the  Beoond  to  7493  millions,  showing  an 
increase  of  2678  millions.  The  importation  of  coal  com- 
prised in  the  first  period  1,342,333  metrical  tons,  in  the 
second  [,876,145,  snowing  an  increase  of  533,812  tons. 
The  increase  in  the  exportation  of  raw  materials  during 
the  same  period  amounted — in  steel  to  50  per  cent.,  in  pig 
iron  to  Is  per  cent.,  in  cotton  to  53  per  cent,  of  the  for- 
mer consumption.  The  commercial  fleet  which  during  the 
first  period  consisted  of  4362  sailing  vessels  and  152  steam- 
ers, with  an  aggregate  tonnage  of  390,700, increased  during 
the  period  from  1870-74  in  tonnage  to  551,412;  the  num- 
ber of  steamers  increased  to  296,  while  that  of  sailing  ves- 
Bels  decreased  bo  3540.  The  river  navigation  is  much  ne- 
gleote  1.  The  Ebro  is  the  only  river  which  can  be  called 
gable;  it  is  accessible  to  fiat-bottomed  vessels  as  far 
as  Saragossa.  The  Guadalquivir,  Guadiana,  and  Minho 
can  be  navigated  only  near  their  mouths.  Of  the  navi- 
gable canals,  the  Imperial  Canal  of  Aragon,  commenced  by 
Charles  V.,  and  the  Castilian  Canal,  are  the  most  remark- 
able; the  Manzanares  and  San  Carlos  canals  are  very  little 
used;  5444  kilometres  of  railway  were  in  operation  on 
Jan.  1,  1875.  In  1871  the  number  of  post-offices  was  2347, 
of  letters,  78,174,400;  the  length  of  telegraph  lines  was 
11,751  kilometres;  the  number  of  stations  193,  of  de- 
spatches, 9,916,912,  of  which  73,357  were  received  from 
foreign  countries. 

The  general  standard  of  mental  culture  is  lower  in  Spain 
than  in  any  other  European  country.  Although  there  ex- 
ist old  and  celebrated  universities  and  schools,  and  although 
a  systematic  organization  of  public  education  and  instruc- 
tion, after  the  model  of  foreign  countries,  was  adopted  in  the 
eighteenth  century,  the  influence  of  the  clergy  has  proved 
Btronger  than  the  instinct  of  progress.  The  system  of  pub- 
lic education  consists  of  the  enseHonza  superior,  comprising 
the  universities  of  Barcelona,  Granada,  .Madrid,  Oviedo, 
•Salamanca,  Santiago,  Seville,  Valencia,  Valladolid,  and 
Saragossa;  and  the  aegunda  ensennnzn,  comprising  the  so- 
called  itutittitOBf  partly  locales,  partly  provinciates,  which 
latter  fall  into  ten  groups,  corresponding  to  the  ten  univer- 
sities, an  I  containing  each  group  from  three  to  five  schools. 
In  these  iiixtitnton  geography,  history,  mathematics,  natural 
science,  and  foreign  languages  are  taught,  and  scientific 
c  d lections  are  founded.  The  primera  emeHanzct  was  estab- 
lished by  law  <>f  Sept.  9,  1857,  but  soon  abolished  ;  it  was 
re-established  by  the  revolution  of  Oct.  14,  1868,  but  much 
modified  by  decree  of  July  29,  1374.  The  revolution  in- 
troduced liberty  of  teaching,  both  with  respect  to  method 
and  matter  of  instruction,  but  the  decree  of  Feb.  28,  1875, 
revoked  this  liberty  with  respect  to  the  universities  and  all 
schools  supported  by  the  state,  and  it  hinted  at  a  revoca- 
tion also  with  respect  to  private  schools.  The  primary 
education  is  not  obligatory.  The  special  schools  of  agri- 
culture, commerce,  art,  etc.,  stand  low,  and  the  libraries 
founded  at  the  universities  and  the  episcopal  sees,  although 
in  some  respects  rich  and  interesting,  consist  mostly  of 
theological  works,  and  contain  very  little  serviceable  to 
progress  and  development.  The  revolution  of  ISO'S  made 
literature  and  the  press  free,  but  many  restraining  and 
prohibitory  ordinances  afterward  appeared,  and  they  are 
applied  with  great  arbitrariness.  Some  good  works  on 
geography  and  natural  science  have,  however,  lately  been 
published,  but  any  great  influence  from  literature  and  the 
press  cannot  be  expected,  as  seven-eighths  of  the  Spanish 
people  are  unable  to  read.  Sanitary  affairs  are  not  so  well 
regulated  as  in  other  European  countries.  Each  province 
ha-  a  sanitary  board  which  is  under  the  sanitary  council  in 
Madrid.  The  large  ports  have  their  special  sanitary  boards. 
The  benevolent  institutions  are  truly  grand,  as  might  be 
expected  from  the  generosity  and  nobleness  of  the  Spanish 
character;  they  have,  however,  one  great  drawback  :  they 
encourage  beggary  and  idleness.  The  Spanish  beggar  is 
not  ashamed  to  ply  his  trade;  on  the  contrary,  he  expects 
that  the  rich  will  compensate  with  their  gifts  for  the  in- 
equality of  tori imo.  About  5110,000  paupers  are  taken  care 
of  in  the  public  almshouse?,  and  yet  the  streets  ami  roads 
swarm  with  beggars.  There  are  7  general,  350  provincial, 
and  about  700  municipal  hospitals.  The  houses  of  punish- 
ment and  correction  consist  of  presidio*  for  male  and  caeaa 
de  correction  for  female  criminals.  The  treatment  in  these 
houses  is  more  humane  than  in  other  European  countries; 
the  galleys  have  ceased  to  exist. 

The  government  is  a  constitutional  monarchy.  The  con- 
stitution dates  from  June  0.  1809,  and  places  the  legislative 
power  in  the  hands  of  the  Cortes,  consisting  of  a  congress 
elected  For  three  yearn,  and  a  senate  elected  for  twelve. 
The  principal  points  of  the  constitution  are — responsibility 
of  the  ministers,  consent  of  the  Cortes  to  the  budget,  for- 
eign alliances  and  treaties,  personal  freedom,  universal 
suffrage,  the  liberty  "f  the  press,  right  of  assembly,  asso- 
ciation, and  petition,  freedom  of  exercise  of  worship  for  all 


denominations,  etc.  But  the  people  understand  very  im- 
perfectly how  to  make  use  of  their  constitution,  and  since 
1S09  the  government  has  cut  off  some  of  the  most  import- 
ant parts  of  the  constitution  without  making  any  great  im- 
pression on  the  people.  The  municipal  constitution  dates 
from  1845;  each  community  numbering  at  least  30  mem- 
bers has  its  own  municipal  council,  presided  over  by  an 
alcalde.  The  administration  is  carried  on  by  the  king  and 
a  responsible  cabinet  comprising  the  departments  of  war. 
foreign  affairs,  justice,  navy,  finances,  interior,  agriculture 
and  commerce,  and  the  colonies.  Public  instruction  and 
the  institute  of  geography  and  statistics  belong  to  the  min- 
istry of  agriculture  and  commerce. 

Finance*. — The  debt  of  Spain  amounted  to  40,481,1 10,S82 
reals,  with  an  interest  of  1,023,122,804,  on  June  30,  1874, 
to  which  on  Oct.  1,  1S75,  a  floating  debt  of  519,000,(100 
pesetas  was  added.  But  on  Dec.  31,  1871,  the  debt  amounted 
mih  lo  29,734,5S6,152  reals,  with  an  interest  of  S10, 21 1,213. 
The  budget  of  the  financial  year  1874—75  showed  the  fol- 
lowing figures,  reckoning  in  pesetas:  Receipts — (1)  Direct 
taxes,  151,184,505,  among  which  was  the  land-tax, 
100. 708,781.  (2)  Indirect  taxes,  110,S26,986,  among  which 
were  customs  duties,  66,892,821;  excise,  29,871,685.  (3) 
Stamp-tax  and  monopolies,  132,710,872,  among  which  to- 
bacco paid  62,865,571,  lotteries,  41,145,107.  (4)  Domains, 
57,912,771.  (5)  Surplus  from  the  Philippines,  2,962,902. 
(6)  War  indemnity  from  Morocco,  1,756,275.  (7)  Arrears, 
23,819,580.  (8)  Liberation  from  military  service,  63,620,800. 
(9)  Funds  from  1873-74,  64,746,390.  Total,  609,541,141  pe- 
setas. Expenses. — Royal  appanage  (five  months),  2,996.007  ; 
presidency  of  the  executive  (seven  months),  327,592:  legis- 
lation, 796,704 ;  public  debt,  4S,S98,s51  :  justice.  1,032,920  : 
pensions,  31,503,049;  presidency  of  the  cabinet  council, 
818,318;  ministry  of  state,  3,066,518;  ministry  of  justice 
and  civil  administration,  8,059,496  ;  church  administration, 
14,188,775;  ministry  of  war,  245,731,957;  of  the  navy, 
32,811,776;  of  the  interior,  19,291,575;  of  agriculture  and 
commerce,  36,267.343  :  of  finances,  64,744,401 ;  arrears  from 
1873-74,  94,589,626.     Total,  605,125,569. 

The  army  has  undergone  numerous  changes  with  reject 
to  its  organization  during  late  years.  A  law  of  Sept.  27, 
1872,  made  military  service  a  universal  duty,  and  fixed  the 
term  to  three  years  in  the  army  and  four  in  the  reserve,  but 
on  Feb.  17,  1873,  this  law  was  abolished,  and  it  was  deter- 
mined to  form  the  army  of  volunteers.  In  1S75  the  army 
consisted  of  40  regiments  of  infantry,  20  regiments  of  cav- 
alry, 4  regiments  of  foot  artillery,  5  regiments  of  field  ar- 
tillery (mounted),  3  regiments  of  mountain  artillery,  and  3 
regiments  of  engineers.  The  number  of  soldiers  was  91, -1 00 
in  peace  and  216,000  in  war.  In  Cuba  were  stationed  23  bat- 
talions of  infantry  and  2  regiments  of  militia  (colored),  3 
regiments  of  mounted  chasseurs,  1  foot,  1  field,  and  1  moun- 
tain artillery  regiment,  and  4  regiments  of  militia  cavalry; 
in  Porto  Rico.  4  regiments  of  infantry,  7  regiments  of 
militia,  and  2  squadrons  of  cavalry  ;  in  the  Philippines,  7 
regiments  of  infantry.  The  fleet  contained — vessels  of  the 
first  class,  6  iron-clads,  with  105  guns  and  3900  horse- 
power; 10  screw  frigates,  with  413  guns  and  5380  horse- 
power; 2  wheel-steamers,  with  32  guns  and  1000  horse- 
power; of  vessels  of  the  second  class,  10  wheel-steamers, 
with  48  guns  and  3130  horse-power;  10  screw-steamers, 
with  47  guns  and  1920  horse-power:  2  transport-vessels 
of  600  horse-power;  of  vessels  of  the  third  class,  16  screw- 
steamers,  with  39  guns  and  1660  horse-power ;  35  gunboats, 
with  35  guns  and  1400  horse-power;  7  wheel-steamers,  with 
13  guns  and  867  horse-power ;  4  screw-steamers,  with  530 
horse-power;  besides  2  steamers,  with  4  guns  and  3.10 
horse-power,  and  19  fuerzas  sulVles,  with  19  guns  and  464 
horse-power ;  total,  113  steamers,  with  755  guns  and  21,161 
horse-power;  20  admirals,  378  officers,  25  cadets,  14,000 
marines,  and  550  marine  infantry. 

The  colonies  of  Spain  formed  in  the  fifteenth  and  six- 
teenth centuries  a  vast  possession,  the  greater  part  of  which, 
however,  has  been  lost  by  bad  policy.  All  European  states 
have  endeavored  to  hold  their  colonies  not  through  interest, 
but  by  force,  and  have  sought  to  make  them  as  profitable 
as  possible.  But  Spain  has  sinned  worst  in  this  respect; 
only  under  Charles  III.  were  the  colonies  properly  treated. 
It  still  holds  Cuba,  area  118,833  q.  k.,  pop.  1,400.000  ;  Porto 
Rico,  area  9334  q.  k.,  pop.  625,000;  the  Philippines,  area 
170.6110  q.  k.,  pop.  about  6,000,000;  the  Carolines,  area 
13S4  q.  k.,  pop.  18,800;  the  Palaos,  area  897  q.  k.,  pop. 
about  10.000:  the  Marianes,  area,  1079  q.  k.,  pop.  5610: 
Guinea,  area  2204  q.  k..  pop.  35.000;  total  area  304,31 1  q.k., 
pop.  8,094,410.  The  most  important  colony  is  Cuba.  In 
1873  it  exported  714.960  tons  of  sugar  and  189.333  tons  of 
molasses;  in  1874.  644,109  tons  of  sugar  and  175, 22S  tona 
of  molasses.  In  1873,  Havana  exported  1412  tierces  (80 
gallons  each)  of  honey,  19,574  barrels  (125  gallons)  of  rum. 
11,-554  arrobas  (25  pounds)  of  wax,  13,3S7,652  pounds  of 
tobacco,  and  224,765,000  cigars;  2104  vessels,  of  921,632 
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tons  burden,  visited  its  harbor — 941  North  American,  731 
Spanish,  306  English. 

Hwtovy. — The  peninsula,  so  favorably  situated  for  com- 
morce,  was  inhabited  by  Celtic  and  [berian  tribes  when  in 
ohlen  times  the  shrewd  and  versatile  Phoenicians  reached 
it  and  founded  colonies  along  its  .-oasts.  They  were  fol- 
lowed by  the  Greeks,  and  then  by  the  Carthaginians.  The 
Latter  made  the  country  the  principal  support  of  their  em- 
pire and  the  basis  of  their  wars  with  Rome.  But  the  Ro- 
mans attacked  Carthage  in  Hispania;  Hannibal  and  Pub- 
lias  Cornelius  Scipio  became  the  leading  names  of  on  im- 
portant histori  sal  epoch  ;  and  finally  the  Romans  succeeded 
in  driving  their  adversaries  out  of  tiie  country  in  the  see- 
on  I  century  before  Christ.  At  the  beginning  of  our  era 
the  peninsula  was  a  Roman  province,  and  one  of  the  most 
flourishing  of  the  whole  empire.  The  emperors  Trajan, 
Hadrian,  Antoninus,  Marcus  Aurelius,  and  Theodosi us, and 
the  authors  Senega,  Lucanus,  Martial,  Flavins,  and  Oiiiu- 
till  an  were  born  here.  Christianity  was  early  introduced. 
The  northern  races  which  finally  overthrew  the  decaying 
Roman  empire  invaded  also  the  Peninsula,  and  caused  a 
thorough  revolution  in  its  affairs.  First,  the  Vandals  and 
Sucves  conquered  the  country  in  the  beginning  of  the  fifth 
century,  and  confined  the  Roman  dominion  to  the  eastern 
part.  Then,  toward  the  end  of  the  century,  the  Visigoths, 
who  originally  were  allies  of  the  Romans,  expelled  both  the 
Romans  and  the  Germanic  tribes,  and  made  themselves 
masters  of  the  whole  country;  Toledo  was  the  residence 
of  their  kings.  The  Visigoths,  like  the  Sueves,  were 
Allans,  and  their  religious  confession  involved  them  in  a 
war  with  the  orthodox  Franks,  who  considered  them  here- 
tics. The  war  for  the  independence  of  the  state  was  also  a 
religious  war,  and  this  circumstance  laid  the  first  foun- 
dation of  the  subsequent  power  of  the  clergy.  The  Visi- 
gothic  king,  Recared,  was  converted  to  the  Latin  orthodox 
creed  in  .*>ss,  and  his  successors  continued  true  to  their  or- 
thodoxy, but  the  prestige  which  the  Arian  clergy  had  en- 
joyed was  now  simply  conferred  on  the  orthodox  clergy, 
and  in  the  seventh  century  the  ecclesiastical  synods  became 
parliaments,  the  bishops  the  chief  judicial  authorities.  In 
711  the  Arabs  invaded  the  Peninsula  from  Africa,  defeated 
the  Visigoths  under  King  Roderick  at  Xeresdela  Frontera, 
and  conquered  the  country  in  three  years,  with  the  excep- 
tion of  the  northern  mountain-regions.  In  this  imprac- 
ticable terrain,  where  in  recent  times  the  Carlist  army 
formed  its  strongholds,  the  Visigoths  took  a  stand,  and 
from  hence  they  commenced  the  reeonquest  of  the  lost 
country  :  Don  Pel  ay  o  was  their  hero.  The  Arabs  made 
Spain  a  province  of  the  caliphate  of  Bagdad,  and  crossed 
the  Pyrenees  in  order  to  conquer  France;  but  here  they 
were  defeated  at  Poitiers  in  732  by  Charles  Martel.  In 
Spain  the  Christians  still  held  Asturios,  Biscay,  Aragon, 
Navarre,  and  Qalicia,  but  the  rest  of  the  country  became  a 
Mohammedan  dominion,  and  Cordova  was  made  the  capital 
of  a  separate  caliphate,  founded  in  756  by  Ah  lerrahinan, 
the  last,  of  the  Ommyiade  dynasty.  The  war  between  the 
Spanish  Christians  and  the  Arab  Mohammedans  lasted  for 
800  years.  It  was  a  war  at  once  for  fatherland  and  for  re- 
ligion. The  Arabs  founded  a  flourishing  empire,  which 
became  the  starting-point  for  all  Europe  of  the  arts  and 
sciences.  Their  schools  were  frequented  by  Christians,  and 
they  treated  the  Jews  and  Christians  who  lived  under  their 
dominion  with  generosity.  On  the  other  hand,  the  Chris- 
tians, led  by  their  priests,  shut  up  among  wild  and  arid 
mountains,  deprived  of  alJ  the  luxuries  of  civilization,  poor 
an  1  ignorant,  waged  the  war  with  an  ineradi  -able  fanati- 
cism. In  the  middle  of  the  ninth  century  they  reached 
the  line  of  the  Unero;  toward  the  end  of  the  eleventh 
century,  that  of  the  Tajo  :  in  1085  they  reconquered  their 
old  capital,  Toledo;  the  Cid  was  the  hero  of  that  century. 
At  the  beginning  of  the  twelfth  century  the  Christians 
OOOUpie  I  one  half  of  the  country — Leon,  Castile,  Aragon, 
an  1  Navarre,  each  Of  which  formed  an  independent  king- 
dom. Soon,  however,  Castile  and  Aragon  assumed  a  prom- 
inent po-itioii.  incre;i-ing  h  >tli  by  muling  other  Christian 
countries  and  by  conquering  Mohammedan  territories.  Cas- 
tile acquired  Leon  in  the  beginning  of  the  thirteenth  cen- 
tury, and  conquered  Murcia,  Estremaduraj  Cordova,  He 
ville,  and  Cadiz.  Aragon  acquired  I  l&talonia  and  Valencia, 
an  i  conqucrc  l  the  Balearic  Isles.  Sardinia,  Sicily,  and  even 
Naples.  At  last  a  union  of  the  two  kingdoms  took  place  in 
1  169  by  the  marriage  between  Ferdinand  V.  the  Catholic, 
king  "i  I r agon  (1479  1516),  and  Isabella,  queen  of  Ca 
tile,  though  e  ich  of  them  continued  to  rule  independently  in 
their  rcspe  itive kingdoms.  Meanwhile,  the  war  h  as  carried 
on  with  s  icce  -  againsl  the  Arabs,  Alter  their  defeat  al  To 
tosa,  in  the  Sierra  Morena,  in  1212,  they  had  onlj  Cordov a 
an  1  G  ranada  left, and  in  l  192  the^  I  isl  their  last  p  i  session, 
c  rana  la.  to  Ferdinand  and  Isabella,  and  became  a  subju- 
gated race,  whoso  complete  extirpation  waa  effected  by  de- 
grees.    The  government  of  Ferdinand  and  Isabella  corre- 


sponded with  the  traditions  of  their  respective  houses. 
Led    by   their    shrewd   minister,    Cardinal   Xiini  .  I 

thought  to  strengthen  the  royal  power  by  makin 
church  the  foundation  of  the  throne.  Tiic  supp  irti  I 
Herman  dad  and  the  Inquisition,  and  they  endeavored  to 
curb  the  nobility.  'I  hej  become  grand  ma  tci  'til  ethrco 
knightly  orders  instituted  at  the  end  of  the  <  loventh  cen- 
tury— Alcantara,  Santiago  de  Compostcla,  and  Calatrava — 
and  oentralized  the  judicial  authority  in  the  crown.  That 
they,  neverthele  .  were  only  tools  in  the  hands  of  the 
clergy  is  apparent  from  the  exclusively  religious  t<  ndency 
of  their  policy ;  immediately  after  th<  i  >nqm  t  of  Granada, 
they  began  to  convert  and  expel  the  Moors  and  the 
Jews.  This  policy,  which  was  pui  tied  al  i  by  the  great 
successors  of  Ferdinand  and  Isabella,  made  Spain  mighty, 
but  only  for  a  moment  :  then  it  ruined  her.  A  marked  in- 
vigoration  of  the  state  was  the  first  and  immediate  con- 
sequence of  the  intimate  coalition  between  kingdom  and 
priesthood.  The  whole  people  clung  with  reverence  and 
enthusiasm  to  these  leaders  of  it-  destinies,  and  in  their 
hands  religion  became  a  powerful  instrument  for  the  subju- 
gation of  other  peoples  and  the  propagation  of  the  Roman 
Catholic  Church.     But  as  all  scientific  research   was  cut 

off  and  all  independence  of  character  weighed  down,  the 
sources  of  vitality  soon  became  dried  up  in  the  people,  and 
it  succumbed  the  moment  weak  kings  happened  to  be  plaa  d 
at  its  head.  Even  the  discovery  of  America,  which  added 
so  great  a  splendor  to  the  name  of  Spain.  BO  vast  an  exten- 
sion to  her  dominion,  such  immense  treasures  of  pie-ions 
metals  to  her  wealth,  contributed  finally  to  enfeeble  the 
country  through  the  same  false  policy,  it  i^-  true  that  a 
similar  policy,  subservient  to  the  purposes  of  the  Church, 
was  followed  generally  throughout  Europe  at  that  time,  and 
Cardinal  Richelieu  was  really  the  first  statesman  who  en- 
tered on  another  course:  but  the  theological  tendency  was 
much  more  strongly  marked  and  retained  for  a  much  longer 
time  in  Spain  than  in  any  other  country.  All  the  children 
of  Ferdinand  and  Isabella  died  early,  with  the  exception 
of  one  daughter,  Joanna,  who  married  the  archduke  Philip, 
a  son  of  Maximilian  I.,  emperor  of  Germany,  and  succeeded 
her  mother  on  the  throne  of  Castile  in  1501.  Philip  died 
young,  and  Joanna  became  insane.  The  states  of  Castile 
then  appointed  King  Ferdinand,  Joanna's  father,  guardian 
of  his  grandson  Charles,  who  was  declared  heir  of  Aragon 
and  Castile;  and  he  governed  both  kingdoms  till  1516;  at 
his  death  he  appointed  his  minister,  Cardinal  Ximenes, 
regent,  during  the  minority  of  King  Charles.  The  young 
king,  who  was  born  in  1j00,  assumed  the  reins  himself  in 
1517,  and  united  to  Spain  the  Netherlands  and  Pranchc- 
Oomte,  which  he  had  inherited  from  his  father.  Philip.  At 
the  death  of  his  grandfather  Maximilian  in  1519,  he  was 
also  elected  emperor  of  Germany.  During  bis  long  reign 
of  forty  years  Spain  reached  the  culmination  of  its  pros 
parity.  Vast  conquests  were  made  in  America,  and  in  Eu- 
rope the  Spanish  armies  defeated  France,  the  Protestant 
princes  of  Germany,  and  the  Turks.  But  liberty  of  any 
description  was  not  tolerated.  An  insurrection  in  Castile, 
headed    by  Juan    de  Padilla,  was    supples  cd  with  great 

Id Ished;  the  Spanish  cities  were  Stripped   of  their  old 

rights  ;  heretics  were  \  ehemcntlv  persecuted  ;  in  the  Nether- 
lands alone  100,000  persons  lost  their  lives  on  account  of 
their  creed.  In  loot),  Philip  If.  succeeded  his  father  as 
king  of  Spain,  hut  the  decline  of  the  mighty  empire  had 
already  begun.  Philip  wished  to  rule  over  ail  Europe  in 
order  to  propagate  the  true  faith  everywhere;  and  it  was  a 
saying  of  bis  that  it  was  better  not  to  rule  at  all  than  to 
rule  over  heretics.  On  this  point  he  possessed  the  full  sym- 
pathy of  the  Spanish  people,  and  he  actually  succeeded  in 
extirpating  heresy  in  Spain,  though  outride  of  Spain  he 
suffered  several  sevci  e  del  cits.  He  united  Portugal  to 
Spain,  but  only  for  a  short  time;  in  158]  he  lost  the 
Netherlands,  and  bis  contest  with  England  and  the  Bar- 
bary  states  was  unfortunate.  From  the  Spanish  posses- 
sions in  America,  which  under  Philip  II.  comprise  I  Mi  s 
Leo,  I  entral  America,  Venezuola,  New  (I ranada,  Peru.  Chili, 
and  the  islands  of  Cuba,  Santo  Domingo,  Jamaica,  and 
others,  immense  riches  flowed  into  the  country.     But  they 

were  no  hle-sing  j  they  sediua-d  the  people  into  tieg  loct  of 
productive  labor.  To  the  ambitious  no  other  career  was 
open  than  the  ecclesiastical  or  the  military.  All  the  great 
Span!  h  poets  and  author- — Cervantes,  Cald  iron,  Lope  de 
\.  i,  Moreto,  Montalvan,  Sandoval,  Argote  de  Molino, 
Acuna,  Bosoan,  Burtndo  do  Mendoza,  Pulgar,  Solis,  Tare 

ga,  Minima,  and  others — were  either  prie-ts  or  soldiers. 
often  both.  The  literature  of  that  time  is  pervaded  by  n 
glowing  enthusiasm  for  religion  ami  an  unconditional 
reverence  for  the  king.  En  1599,  Philip  11.  died,  and  this 
sombre,  despotic,  but  energetic  man  was  succeeded  '• 
Philip  IIP,  a  weak  and  unsettle  I  oharacter.  I  nderhim 
the  de  line  of  the  kingdom  became  Bingularly  rapid,  i 
minister,  Count  Lerma,  was  the  actual  ruler,  and  ho  en- 
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tered  in!  ■  a  elose  alliance  with  the  Church  in  order  to  se- 
ction.    The  greatest  error  committed   by 
Qjs  g     .  |  ie  cruel  expulsion  of  the  Moriscoea 

i„   [fl09.      i  i(    originated  with  the  clergy.     The 

archbishop  ol  ■■  ilen  ia,  Juan  de  Ribera,  the  archbishop  of 
j0je  [0  i;  -rnardo  de  Roiasy  Sandoval,  and  the  Dominican 
monk,  Bli  i  i.  lemanded  that  all  the  Moris  oc-  should  he 
kille  1.  The  go>  ernmeni  contented  itself  with  their  expul- 
sion, by  which,  however,  several  hundred  thousand  losl 
their  lives.  More  than  1,000,000  of  the  most  industrious 
inhab  1  bus  lost  t  »  the  country,  and  the  sad  con- 

seqtien  e>  -o  >n  bee  i:ne  apparent.  The  cultivation  of  rice, 
cott  >n,  and  sugar,  the  manufacture  of  silk  and  paper,  were 
almost  entirely  in  the  hands  of  the  Moriscoes,  and  these 
bran  -he-  of  industry  were  thus  almost  completely  destroy  ed. 
tracts  of  Ian  1  became  waste,  an  1  have  remained  so 
king-places  of  gangs  of  robbers.  All  scien- 
tific rese  eh  be  ime,  of  course,  stifled  in  such  an  atmo- 
sphere of  fanaticism.  But  the  clergy  grew  luxuriantly; 
they  actually  suppressed  the  other  estates.  When  Philip 
[II.  died,  there  were  0000  monasteries  in  Spain,  besides 
nunneries;  the  Dominican  and  Franciscan  orders  alone 
numbered  more  than  30,000  members:  in  the  diocese  of 
Si  i  ille  there  were  14,000  chaplains.  18,000  in  that  of  Cala- 
horra;  and  so  all  the  country  through.  Laymen  were 
daily  plundered  in  order  to  enrich  clergymen.  In  1021, 
Philip  IV .  ascended  the  throne,  but  he  too  was  incapable. 
He  was  entirely  under  the  control  of  the  clergy  and  his 
minister,  the  duke  of  Olivarez,  and  the  country  sank  deeper 
and  deeper.  Insurrection  broke  out  in  Catalonia.  Anda- 
lusia, and  Naples,  and  long  civil  wars  ensued.  Portugal 
separated  from  Spain  in  1640;  by  the  Peace  of  Minister 
(1648)  Philip  was  compelled  to  acknowledge  the  independ- 
ent* of  the  Netherlands,  and  by  the  Peace  of  the  Pyre- 
nees i  1659  |  to  <-e  le  Spanish  territ  )ry  to  Prance;  buccaneers 
deprived  Spain  of  some  of  her  American  colonies,  Dutch- 
men and  Englishmen  of  others.  His  son,  Charles  II. 
(1668-1700),  was  still  more  miserable,  ruined  both  bodily 
and  mentally.  He  lost  Franehe-Comte  to  France  and 
brought  the  finances  int  i  utter  confusion.  The  decay  of 
the  country  was  nearly  complete.  From  [668  to  1700  its 
population  decreased  from  11,000,000  to  8,000,000;  in 
many  cities  two-thirds  of  the  houses  lay  in  ruins  and 
whole  villages  stood  deserted.  The  population  of  Madrid 
decrease  1  from  400,000  to  200,000  during  this  century,  and 
under  the  reign  of  Charles  II.  it  was  exposed  to  a  severe 
famine.  The  army,  once  so  celebrated,  was  now  worth 
nothing;  it  had  neither  able  leaders  nor  reliable  soldiers; 
the  arsenals  and  magazines  were  empty  :  the  Beets  rotted  in 
the  docks  ;  the  art  of  building  ships  was  forgotten  ;  of  sea- 
charts  there  were  none,  and  the  Spanish  pilots  were  notori- 
ous for  their  ignorance.  The  poverty  was  so  great  that 
even  the  royal  servants  could  not  be  paid,  and  -sometimes 
they  had  nothing  to  eat.  In  1693  the  payment  of  all  pen- 
sions was  suspended,  and  one-third  was  deducted  from  the 
salaries  of  all  officials,  even  from  those  of  the  ministers  of 
the  crown.  A  change  for  the  better  took  place  when  at  the 
death  of  Charles  II..  the  last  king  of  the  house  of  Haps- 
burg,  the  Bourbon  dynasty  ascended  the  throne  of  Spain 
and  opened  the  way  into  the  country  for  French  intelli- 
gence. Charles,  who  was  childless,  appointed  Philip  of 
Anjou.  the  grandson  of  L  tuis  XIV..  his  successor,  and  he 
succeeded  him  as  Philip  IV.  Louis  XIV.  said  to  him, 
when  he  left  Versailles,  that  he  was  never  to  forget  that  he 
was  a  Frenchman;  and.  indeed,  he  remembered  it  so  well 
that  he  gave  all  state  affairs  int  i  the  hands  of  Frenchmen, 
disregarded  an  J  advice  which  came  from  the  Spanish  side, 
and  received  his  policy  drawn  up  for  him  at  Versailles. 
Foreigners  now  decided  all  the  most  important  affairs  of 
the  country,  and  although  this  was  certainly  very  humil- 
iating t ■ «  Spain,  it  was  nevertheless  to  her  advantage.  A 
few  months  alter  the  accession  of  Philip  (Apr.  14,  1701), 
the  French  financier  Orry  was  called  to  Spain  to  bring 
order  out  of  the  confusion  of  her  finances;  he  also  took 
charge  of  the  ministry  of  war,  and  the  leadership  of  the 
Spanish  army  was  confided  to  foreigners  throughout  the 
whole  Successi  'ti  war.  which  broke  out  at  the  same  time. 
This  war  was  wage  1  by  lusl  ia,  England,  and  Holland  for 
the  purpose  of  placing  the  Austrian  archduke  Charles  on 
the  Spanish  throne  instead  of  Philip;  the  real  aim,  how- 
ever, was  to  check  the  power  of  France,  and  Louis  XIV. 
was  compelled  t  .  take  up  the  contest.  The  allied  French- 
Spanish  army  was  repeatedly  defeated  in  1701  and  1702. 
In  the  latter  year  the  king  himself  took  the  command  in 
Italy.  \\\i\\  the  duke  de  Vendotne  as  chief  of  his  staff,  and 
at  Vtttoria  (duly  26)  ami  Luzzara  i  Aug.  15,  17*'2)  he  fought 
with  so.-  :ess,  but  at  the  -a me  time  Spain  was  humiliated  at 
sea.  The  allied  Dutch-English  fleet  attacked  the  French- 
Spanish  fleet  in  the  Hay  of  Vigo,  defeated  and  destroyed 
it,  and  captured  an  immense  booty  of  gold  and  silver.  The 
war  lasted  till  17E1,  and  was  partly  carried  on  in  Spain,  as 


Portugal  joined  the  enemy  and  Catalonia  rose  in  revolt 
against  Philip.  The  English  and  Portuguese  conquered 
Barcelona  and  Valencia,  and  even  entered  Madrid,  and  the 
English  admiral  Rook  took  Gibraltar.  At  Aim  ansa  the 
Spanish  army,  led  by  the  duke  of  Berwick,  an  Englishman, 
defeated  the  invaders  Apr.  '2'\  IT*1?,  and  the  party  of 
Charles  succumbed  for  a  time;  but  the  vict  iries  of  Marl- 
borough and  Eugene  over  the  French  again  opened  the  way 
to  Madrid  for  the  enemy.  Then  the  duke  of  V  en  do  me  was 
appointed  commander-in-chief  of  the  Spanish  army,  and 
he  succeeded  in  replacing  Philip  on  the  Spanish  throne, 
though  by  the  Peace  of  Utrecht  (1713)  Spain  was  com]  i 
to  rede  Naples,  Sardinia,  Milan,  and  its  possessions  in  the 
Netherlands  to  Austria,  Sicily  to  Savoy,  and  Gibraltar  to 
England;  thus  the  Spanish  crown  could  not  even  keep  its 
native  soil  intact.  Aided  by  the  Italian  Albcroni  and  the 
Dutoh  Kipperda,  Philip  introduced  many  reforms  after  the 
termination  of  the  war,  and  encouraged  commerce,  in- 
dustry, and  art;  but  he  deprived  the  provinces  of  their  old 
liberties,  and  only  Biscay  and  Navarre  retained  theirs.  In 
171d  he  married  a  second  time,  and  the  new  queen,  Eliza- 
beth of  Parma,  was  a  spirited  lady  who  exercised  a  good 
influence  on  the  government.  Philip  d.  in  1740.  His  son 
and  successor,  Ferdinand  VI.,  was  a  weak-minded  per- 
son, and  could  not  carry  out  the  reforms  begun;  on  the 
contrary,  many  old  abuses  were  revived,  lie  d.  in  1759, 
and  was  succeeded  by  his  brother,  Charles  III.  With  him 
began  an  era  of  progress.  The  most  important  men  of  his 
government  were — Wall,  an  Irishman,  born  in  France; 
Grimaldi,  a  Genoese;  and  Esquilaehc,  a  Sicilian.  It  was 
the  aim  of  these  truly  enlightened  men  to  cheek  the  in- 
fluence of  the  Church,  and  especially  of  the  Inquisition; 
and  during  the  whole  reign  of  Charles  III.  the  Inquisition 
succeeded  in  burning  only  three  persons.  In  17i>7  the 
Jesuits  were  expelled.  Much  was  done  to  encourage  agri- 
culture, commerce,  and  industry:  foreigners  were  invited 
to  Spain,  and  whole  colonies  were  planted  in  the  Sierra 
Morena  :  peace  was  concluded  with  the  African  robber- 
states,  and  thus  a  perpetual  waste  of  money  and  men  was 
stopped,  while  the  Spanish  commerce  on  the  Mediterranean 
rose  immensely.  However  beneficial  were  the  reforms  of 
Charles  III.,  they  were,  nevertheless,  disapproved  by  the 
people,  and  alter  his  death  everything  retrograded.  He 
had  raised  Spain  from  a  power  of  the  third  to  a  power  of 
the  first  rank,  but  under  his  son  and  successor  it  sank  down 
and  became  a  vassal  of  France:  the  reforms  did  not  en- 
dure, for  they  had  not  sprung  from  the  people.  When 
Charles  IV.  ascended  the  throne  in  1788,  he  dismissed  his 
father's  councillors,  among  whom  were  Aranda  and  Florida 
Blanea,  and  gave  himself  up  to  the  influence  of  his  fa- 
vorite, Godoy,  duke  of  Aleudia.  He  took  part  in  the  wars 
against  the  French  republic,  but  was  compelled  to  cede  to 
Fiance  the  colony  of  Hayti  by  the  Peace  of  Bate  (July  22, 
K'.'.'i.  Godoy,  who  from  the  negotiations  of  this  treaty  re- 
ceived the  title  of  the  "Prince  of  Peace."  now  concluded 
at  San  Ildcfonso  (Aug.  19. 1706)  an  offensive  and  defensive 
alliance  with  Fiance,  the  principal  effect  of  which  was  that 
Napoleon  became  able  to  use  Spanish  soldiers  and  vessels 
in  his  wars.  By  the  Peace  of  Amiens  (lst)2)  Spain  lost 
Trinidad,  which  was  ceded  to  England:  in  IStlO  her  fleet 
was  entirely  destroyed  by  the  English  at  Trafalgar;  her 
troops  were  sent  by  Xapoleon  to  Tuscany  and  Denmark. 
Spanish  Louisiana  was  ceded  to  France,  and  large  sums 
of  money  were  delivered  over  to  the  French  treasury  as 
tribute.  At  last  the  division  of  Portugal  was  agreed  upon 
by  the  convention  of  Fontainebleau  (Oct.  27.  1807),  and 
French  troops  entered  Spain.  This  called  forth  the  crisis. 
On  Mar.  IS,  L808,  a  revolution  broke  out  which  placed  on 
the  throne,  instead  of  Charles  IV..  the  prince  of  A-turias. 
the  leader  of  the  opposition  to  Godoy.  under  the  name  of 
Ferdinand  Til.  Both  he  and  Charles  asked  t'»r  help  from 
Napoleon,  and  the  two  kings  were  invited  to  meet  the  em- 
peror at  Bayonne  in  April.  The  result  of  this  meeting  was 
that  they  both  abdicated;  Charles  was  ordered  to  take  up 
his  residence  at  Compiegnc.  Ferdinand  at  Valeueav,  and 
on  June  5,  1808,  Napoleon  appointed  his  brother.  Joseph 
Bonaparte,  king  of  Spain.  An  assembly  'if  Spanish  and 
American  deputies  was  convoked  at  Madrid,  and  opened 
June  lo.  On  July  7  the  new  constitution,  cut  after  tho 
French  fashion,  was  ready  and  published,  and  on  July  20, 
King  Joseph  entered  Madrid.  Provoked  by  these  outrages, 
the  Spanish  people  rose;  junta*  v>erc  formed  which  declared 
themselves  for  Ferdinand  VII.,  and  organize  1  an  armed  rc- 
Bifitanoe  to  the  French  and  their  partisans,  first  in  Asturias, 
ami  then  in  all  the  other  provinces.  Gen.  Duponl  with 
6000  men  was  surrounded  at  Baylen  July  l!i».  and  com- 
pelled to  capitulate ;  Saragossa  was  successfully  defended; 
and  King  Joseph  fled  in  haste  from  Madrid.  Then  Na- 
poleon himself  went  to  Spain  with  a  strong  army,  defeated 
the  Spaniards  at  Medina  del  Rio  Seoco,  Gamoral.  E-pinosa, 
and  Tudela,  and  carried  Joseph  back  to  Madrid  (Dec.  1, 
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1808).  But  tho  war  did  not  terminate  thus  ;  the  Spaniards 
showed  an  unexpected  stubbornnesB  and  valor,  and  the 
protracted  content  with  them  proved  an  important  agency 
in  the  final  overthrow  of  the  Napoleonic  power.  In  reg- 
ular battles,  such  as  those  at  Corunna  {Jan.  16)  and  at 
MedelHn  (May  28,  lSillM,  the  French  were  victorious;  but 
a  perpetual  guerilla  warfare  was  going  on,  and  in  the  mean 
time  the  English  established  an  army  in  Portugal  under 
Wellington,  and  came  to  tho  aid  of  the  Spaniards.  The  war 
tasted  four  years.  In  L809,  Napoleon  went  away  to  take 
tho  command  in  the  campaign  against  Austria,  and  left  it 
to  his  marshals  to  carry  on  the  war  in  Spain.  Wellington 
Hon  rueredat  Talavera  (July  27  and  28,  1800),  but  was  never- 
theless compelled  to  retreat  into  Portugal ;  the  French  sub- 
duel  Andalusia,  and  (Feb.  I,  1S1I1)  King  Joseph  entered 
Seville,  the  scat  of  the  central  junta,  which  now  removed 
to  Cadiz.    The  siege  of  Cadiz  and  Marshal  Massena's  cam- 

iiaign  against  Wellington  remained  without  effect;  but  the 
French  took  Vajencia.  Meanwhile,  the  central  junta  de- 
posited its  authority  in  the  hands  of  a  regency,  which  con- 
voked the  Cortes  to  Cadiz  for  the  purpose  of  forming  a  new 
constitution.  This  constitution  was  finished  Mar.  IS,  1812. 
Soonaftor  (July  22),  Wellington  defeated  .Marshal  Marmont 
at  Salamanca,  and  King  Joseph  tied  from  Madrid  Aug.  11. 
Once  more,  however,  the  French  were  victorious,  and  drove 
Wellington  back  into  Portugal,  but  the  disaster  of  Napoleon 
in  Russia  completely  changed  tho  situation.  One  part  of 
the  French  army,  under  Marshal  Soult,  was  recalled,  and 
the  rest,  under  King  Joseph,  was  defeated  at  Vittoria  by 
Wellington  June  11,  1813,  ami  returned  to  France,  across 
the  Pyrenees.  .Marshal  Soult  was  again  sent  to  Spain,  and 
the  eontest  was  continued  for  several  months  in  the  Py- 
renees,  but  the  advantage  was  on  the  side  of  the  Spaniards 
and  Englishmen,  and  in  Nov.,  1813,  the  French  were  com- 
pletely expelled  from  Spain,  while  Wellington  invaded 
France.  Napoleon  now  gave  up  Spain  by  the  Treaty  of  Va- 
leneay  (Dec.  11,  1813);  Ferdinand  VII.  was  restored  to  lib- 
erty, and  invited  by  the  Cortes  to  take  possession  of  the 
Spanish  throne.  He  came,  but  he  began  his  government 
by  overthrowing  the  liberal  constitution  of  1  SI  2  and  per- 
secuting the  men  who  had  helped  him  to  the  throne;  but 
this  infamous  conduct  was  approved  by  tho  large  mass  of 
the  people,  who  still  lived  in  tho  darkness  of  the  Middle 
Ages,  and  by  no  means  shared  the  liberal  views  of  their 
firmer  leaders.  Thousands  of  the  best  men  were  driven 
into  exile;  the  Inquisition  was  restored,  and  the  most 
miserable  priestcraft,  in  connection  with  court  intrigues, 
ruled  the  country.  By  the  treaty  of  Feb.  22,  1819,  the  two 
Floridas  were  so'ld  to'the  U.S.  for  $5,000,000,  while,  on  the 
other  hand,  very  expensive  but  utterly  ineffective  arma- 
ments were  sent  against  the  revolting  colonics.  This  last 
measure  called  forth  a  military  insurrection.  On  Jan.  1, 
1820,  four  battalions  under  Lieut.-Col.  Riego  proclaimed 
the  constitution  of  1812 ;  very  soon  an  insurrectionary 
army  of  10,000  men  was  formed,  and  the  movement  grew 
so  rapidly  that  Ferdinand  became  frightened,  conceded  all 
demands,  and  made  oath  on  the  constitution  Mar.  0,  1820. 
On  July  9  the  first  general  Cortes  assembled.  But  the  lib- 
eral innovations  which  Ferdinand  now  introduced,  though 
against  his  will — amnesty,  the  abolition  of  tho  Inquisition, 
the  taxation  of  the  clergy,  etc. — -roused  that  part  of  the 
people  which  was  wholly  under  the  influence  of  the  priests, 
and  an  "  apostolic  junta  "  was  formed  with  the  purpose  of 
re-establishing  the  absolute  monarchy  with  all  its  monkish 
institutions.  The  nation  was  split  into  two  parties — tho 
one  liberal,  which  conducted  tho  government  ami  con- 
trolled the  king;  and  the  other  clerical,  which  intended  to 
liberate  the  king.  The  clergy  numbered  at  that  timo 
150,000  men,  besides  nuns,  and  possessed  property  to  the 
vulue  of  about  180,750  million  reals.  In  the  beginning  of 
1821  civil  war  broke  out,  but  in  Nov.,  1822,  the  troops  of 
the  government  gained  a  decisive  victory  over  the  army 
of  the  •'  faithful."  Averse  to  any  extension  of  liberal  ideas. 
France,  Austria,  Prussia,  and  Russia  then  determined  to 
make  an  armed  intervention,  and  in  Apr.,  I S *J : : »  Iiih.iioo 
Frenchmen,  under  the  command  of  the  duke  of  Angouleinc, 
Invaded  Spain,  united  with  the  30,001)  soldiers  of  the  faith- 
ful, and  pushed  forward  against  tho  army  of  tho  govern- 
ment. Tho  generals  Ual  lest  ems,  Mina,  OT>onnell,  and 
Morillo  were  defeated  and  compelled  to  retreat,  and  on 
May  21  tin-  French  entered  Madrid,  while  the  Cortes  with 
the  king  removed  to  Seville  and  attempted  to  organize  ft 
guerilla  war.  The  people,  however,  wen-  against  the  gov- 
ernment on  account  of  its  liberal  measures;  no  guerilla 
war  took  placo  except  in  Catalonia  under  Mina,  and  on 
Juno  18  the  Cortes  was  compolled  to  tier  to  Cadiz,  carrying 
the  king  along  with  them.  Cadiz  was  surrounded  03  the 
absolutists  and  compelled  to  capitulate;  all  croons  in  the 
field  were  defeated  and  dispersed  ;  the  king  \\a->  liberated  ; 
the  Cortes  was  dissolved,  and  when  the  French  occupied 

Cadiz    (Oct.    -I,  1*2.".)  the    king    issuod    a    proclamation    bv 
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which  he  aboltshe  I  all  laws  enacted  between  Mar.  7,  1820, 
and  Oct.  1,  I  SL'-;.  A  horrible  reaction  set  in  :  the  Inquisition 
was  restored;  the  Jesuits  obtained  the  greatest  influence; 
and  the  liberals  were  persecuted  in  every  possible  manner. 
French  troops  remained  in  the  country  for  the  maintenance 
of  peaee  and  order.  But  in  spite  of  ihis  terrorism,  which 
even  went  so  far  that  men  were  put  to  death  because  they 
were  Freemasons,  the  apostolic  junta  found  the  proceedings 
of  tho  government  too  lenient,  and  began  intriguing  in 
order  to  place  Hon  Carlo,  on  the  throne,  the  brother  of 
Ferdinand,  whom  they  considered  thoroughly  clerical. 
Thus  originated  a  protracted  civil  war.  Between  1825  and 
1828  several  scattered  risings  took  place,  especially  in  Cat- 
alonia and  Aragon,  hut  they  were  Suppressed.  Meanwhile, 
the  state  of  the  finances  grew  worse  and  worse.  In  L828 
the  public  debt  amounted  to  6000  million  reals,  and  the 
country  was  in  so  miserable  a  state  that  the  Key  of  'funis 
unpunished  plundered  its  coasts  because  the  tribute  due  to 
him  was  not  paid.  In  \X'27  the  French  left  the  country. 
Fn  1830  the  Carlist  movement  received  a.  new  impulse  from 
the  alteration  of  the  law  of  succession.  Dec.  lit.  Isi^t, 
Ferdinand  VII.  married  the   prince-,    Maria    Christina  of 

Naples,  and  she  persuaded  him  to  abolish  (Mar.  29,  LI  10) 

the  Salic  law,  valid  in  the  house  of  Bourbon,  according  to 
which  females  were  excluded  from  succession.  Sept.  29, 
1833,  Ferdinand  died,  and  Maria  Christina  now  grasped 
the  reins  of  the  government  in  the  name  of  her  daughter, 
Queen  Isabella  (b.  Oct.  10,  1830).  Hon  Carlo-  immediately 
protested,  and  laid  claims  to  the  throne  in  accordance  with 
the  Salic  law,  which  he  declared  had  been  illegally  abro- 
gate 1  by  Ferdinand.  Thus  the  country  became  once  more 
divided,  this  time  between  Carlists  and  Christinos,  and 
as  the  Carlists  inscribed  absolutism  and  religion  on  their 
colors,  Maria  Christina  was  compelled  to  espouse  liberal- 
ism. Under  able  leaders  such  as  Zumalacarreguy,  Javala, 
and  Merino,  the  Carlist  insurrection  in  the  northern  prov- 
inces soon  assumed  a  dangerous  aspect;  ami  in  order  to 
gain  the  support  of  the  liberals  the  queen  was  compelled  to 
give  the  country  a  new  constitution  (Apr.  15,  1834).  Apr. 
22  she  formed  an  alliance  with  England,  France,  and  Por- 
tugal for  the  defence  of  constitutionalism  against  the  Car- 
lists.  The  [nquiaition  was  abolished,  the  Jesuits  were  ex- 
pelled, and  when  in  1835  tho  Carlists  gained  some  military 
success  over  the  Christinos,  English,  French,  ami  Portu- 
guese croops  came  to  the  aid  of  the  queen.  Meanwhile,  it 
became  more  and  more  apparent  that  the  ideas  of  the 
French  revolution  had  penetrated  into  Spain  and  spread 
rapidly.  The  peasants  lived  still  with  the  ideas  of  the 
Middle  Ages,  but  the  educated  classes  wanted  progress, 
and  as  soon  as  Maria  Christina  was  compelled  to  lean 
upon  the  liberals  the  dam  which  stemmed  the  flood  of 
progress  was  broken  through,  and  many  of  the  larger 
cities  came  forward  with  reform  demands  far  beyond  that 
which  tho  queen  was  willing  to  give.  At  first  she  resisted, 
but  by  degrees  she  yielded.  The  cabinet  of  Mcndi/abal 
(Sept.,  1835)  was  a  great  concession,  Mcmli/.abal  being  an 
exeutado  ;  and  when  he  was  replaced  by  Esturiz,  a  moderado 
(May,  1836),  insurrections  broke  out  in  Cadi/,  Seville, 
Xcres,  Cordova,  and  Saragossa,  the  constitution  of  1812  was 
proclaimed,  the  troops  of  San  Ildefonso  revolted.  Sergeant 
Graroia  penetrated  into  the  sleeping- room  of  the  queen  i  \n.f. 
12,  1836)  and  compelled  her  to  issue  an  order  that  the  army 
should  make  oath  on  the  constitution  of  1812.  The  ne\t 
day  Calatrava  was  placed  at  the  head  of  the  government, 
and  on  Juno  18,  1837,  tho  queen  made  oath  on  a  new,  im- 
proved liberal  constitution.  Meanwhile,  the  Carlists  ad- 
vanced victoriously,  defeated  (Jen.  Cordova,  and  OTOSSed 
the  Ebro  in  the  spring  of  1837.  This  advance,  however, 
proved  fatal.     Dissensions  broke  out  in  the  camp  of  Don 

Carlos,  and  Espartcro,  commander  in  chief  of  the  army  of 
the  Christinos,  understood  how  to  avail  himself  of  these 
dissensions;  Aug.  .".1.  1839,  he  concluded  a  convention  with 

Maroto,  the  Carlist  commander-in-chief,  according  to  which 
most  of  the  Carlists  laid  down  their  arm-;  and  went  home. 
Doll  Carlos  gave  up  his  cause  and  fled  :  and  in  the  summer 
of  Is;  lit  the  war  »;i^  completely  ended.  Freed  from  her 
enemy,  the  queen-regent  now  believed  that  she  could  give- 
up  her  liberal  polioy.  The  constitution  was  not  abolished] 
but  it  existed  only  on  paper,  and  the  reaction  gained  more 
and  more    ground.       Xew    insurrections    broke    out,  and  the 

country  presented  the  picture  of  a  perpetual  party  struggle, 

without    any    results.      The  cabinets   changed   rapidly,  and 

the  Cortes  was  sei  era  I  times  dissolved.     In  Oct.,  Is  10,  the 

queen  regent   abdicated,  and    the   Cortes   elected    F-partero 

regent  May  8,  1841.  His  policy  was  principally  directed 
to  the  material  weal  of  the  country     the  building  of  road  . 

the  improvement  of  mining,  the  development  ofoom 

etc.     'mi  he  too  ion  ml  vehement  adversaries,  and  he  had  to 

struggle  against  various  militar\   oonspiraoie    formed   !■■ 

the  queen    regent,  who  lived    in   France.      To    BUOfa  a   revolt, 

headed  by  I  'onoha,  he  was  compelled  to  j  leld  J  uly  26,  i    vj  « 
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he  went  to  England.  After  bloody  contests  between  the 
txaltadoa  and  republi  ansontheone  side,  and  the  Christinos 
(in  the  other,  the  Cortes  declared  the  young  queen,  Isabella, 

,,;  ,  ,  \  ■. .  ,  [  |  [,  in  i  Olozaga,  then  Bravo,  was  placed 
at  the  head  of  the  government.  The  latter  recalled  Maria 
Christina,  with  whom  a  new  epoch  of  reaction  set  in,  but 
was  afterward  replaced  bv  Gen.  Xarvae/.,  who  introduced 
.  rule.  Oct.  in,  1S46,  the  two  daughters  of 
Maria'  hri  "in  were  married — Queen  Isabella  to  the  infant 
lia  of  \<sm,  and  her  younger  sister,  Louisa,  to  the 
duke  of  Montpensier.  Queen  Isabella  began  immediately 
after  her  tnai  nage  to  emancipate  herself  from  her  mother's 
influence;  with  her  husband  she  lived  in  open  hostility: 
her  whims  and  her  favorites  ruled  her  policy.  One  cabinet 
followed  the  other — Serrano,  Narvaez,  Bravo,  Murillo,  etc. 
— in  rapid  Bue<  BSSlon,  each  professing  an  entirely  different 
policy  from  the  others,  and  the  whole  political  life  of  the 
country  seemed  to  dissolve  into  a  struggle  between  merely 
personal  interests.  In  1850  a  difficult  question  arose  with 
respect  to  Cuba.  Several  expeditions  whose  object  was  to 
wrest  the  island  from  Spain  went  out  from  the  U.  S.  in 
spite  of  the  prohibitory  measures  of  the  government. 
Their  commander,  Lopez,  was  garroted  at  Havana  Sept. 
1,  1851,  but  the  relations  between  Spain  and  the  U.  S.  re- 
mained cold  for  a  long  time.  In  June,  1S54,  the  prevailing 
unsteadiness  of  the  internal  affairs  of  the  country  developed 
into  open  revolt.  Gen.  O'Donnell,  at  the  head  of  a  number 
of  insurrectionary  troop?,  made  a  pronunciamiento,  and  de- 
manded the  expulsion  of  Maria  Christina  and  the  intro- 
duction of  the  constitution  of  1837.  The  movement  as- 
sumed great  dimensions ;  Isabella  recalled  Espartero,  and 
he  sent  Maria  Christina  across  the  frontier  with  an  escort. 
But  the  country  found  no  rest — Narvaez,  O'Donnell,  Ser- 
rano, Mirallorcs,  Arrazola,  Mon,  etc.,  cabinet  after  cabinet, 
nronuncictmiento  after  pronunciamiento,  everybody  on  the 
verge  of  revolt.  On  July  7,  1S6S,  the  duke  of  Montpensier, 
Serrano,  and  other  influential  men  were  either  banished  or 
imprisoned;  Prim  had  been  previously  exiled  on  account 
of  revolt.  This  led  to  the  overthrow  of  the  royal  govern- 
ment. The  parties  of  the  liberal  union,  the  progressists 
and  the  democrats,  united;  Admiral  Topete  received  Prim 
on  board  his  ship  in  the  harbor  of  Cadiz  Sept.  17,  1868, 
and  the  colors  of  revolution  were  unfurled.  The  banished 
generals  returned  to  Spain,  advanced  with  an  army  upon 
.Madrid,  and  defeated  Gen.  Novaliches  at  Alcolea  Sept.  L'S. 
On  Sept.  30,  Isabella  left  Spain  and  went  to  France.  In 
Madrid  a  provisional  government  was  instituted  under  Ser- 
rano, and  the  policy  of  the  country  was  suddenly  turned  in 
the  direction  of  the  most  advanced  progress.  The  order 
of  the  Jesuits  was  dissolved  and  its  property  confiscated  ; 
the  liberty  of  the  press  was  established,  and  on  Mar.  30, 
I860,  a  draft  of  a  new  constitution  was  laid  before  the 
Cmtes.  It  was  accepted,  and  the  new  constitution,  a  mon- 
archy with  responsible  ministers,  etc.,  was  proclaimed  June 
6,  1 S69  ;  on  June  18,  Serrano,  duke  de  la  Torre,  was  elected 
regent.  This  change  was  of  course  received  with  great 
discontent  by  the  clergy  and  its  party,  and  a  Carlist  insur- 
rection took  place,  which,  however,  at  first  seemed  rather 
feeble ;  a  grandson  of  Don  Carlos,  who  after  the  resignation 
of  his  father,  John,  called  himself  King  Carlos,  appeared 
as  a  pretender  to  the  throne.  At  the  same  time  the  Cuban 
question  arose  once  more,  and  in  a  dangerous  manner.  The 
barbarous  treatment  to  which  the  Spanish  government  had 
subjected  the  island  occasioned  an  insurrection  in  the  au- 
tumn of 1S6S  ;  and  as  this  insurrection  found  sympathy  both 
in  the  U.  S.  and  in  the  South  American  republics,  it  devel- 
oped into  a  war  which  demanded  a  large  military  force  to  be 
sent  to  the  island,  and  gnawed  at  the  vital  power  of  Spain 
like  a  gangrene.  At  home  the  most  important  problem  to 
the  leaders  of  the  people  seemed  to  be  the  election  of  a 
king.  Finally,  on  Nov.  16,  1870,  after  many  fruitless  ne- 
gotiations, Prince  Amadeus  of  Savoy  was  elected  king  by 
the  Cortes  ;  and  on  Dec.  30  he  arrived  in  Spain.  The  same 
day  Gen.  Prim,  who  had  prepared  the  way  to  the  throne 
for  him,  died  from  the  wound  an  assassin  had  given  him 
three  days  before.  The  reign  of  Amadeus  was  not  success- 
ful, and  on  Feb.  I  I,  1*73,  he  abdicated  and  left  the  country. 
By  his  withdrawal  all  bands  of  social  order  were  loosened, 
and  the  Carlist  insurrection,  which  still  raged  in  the 
northern  mountains,  spread  to  the  S.  On  July  15,  1S73, 
Don  Carlos  himself  arrived  and  took  the  command.  To  sup- 
press this  insurrection,  which  was  supported  by  the  deposed 
Italian  princes  and  by  the  clerical  party  in  France,  Ger- 
many, anil  Austria,  was  the  principal  task  of  Serrano's 
government,  but  fortune  seemed  to  declare  in  favor  of  the 
Carlists.  At  the  end  of  1 874  a  change  took  place,  however. 
On  Dec.  29,  Gen.  Martinez  Campos  proclaimed  Prince  Al- 
fonso, son  of  Isabella,  king.  On  Jan.  9,  1875.  he  landed 
at  Barcelona  and  took  command  of  the  army.  His  first 
movements  against  the  Carlists  were  not  successful;  he  was 
defeated  at  Lacar  Mar.  9, 1S75.     Nevertheless,  he  gradually 


succeeded  in  consolidating  his  position,  in  winning  over  to 
his  Bide  the  various  parties,  and  harmonizing  the  different 
interests.  In  the  spring  of  1876  he  was  able  to  attack  Don 
rutins  with  a  superior  force,  and  the  insurrection  was 
finally  quelled.  August  Niemann. 

Spain,  Language  and  Literature  of.  See  Span- 
ish Language  and  Literature,  by  Prof.  Schele  de  Vere. 

Spain's,  tp.,  Lauderdale  co.,  Ala.     P.  296. 

Spain,  Wines  of.     See  Wine. 

Spalacopod'idre  [from  Spolacopu* —  Or.  oTraAaf, 
''mole/'  and  wows,  "foot** — one  of  the  genera],  a  family 
of  mammals  (order  Rodentia,  sub-order  Simplicidentati) 
including  rat-like  and  porcupine-like  forms,  many  of  which 
have  spiny  hairs.  They  have  large  anteorbital  foramina, 
through  each  of  which  a  portion  of  the  massetcr  muscle,  as 
well  as  infraorbital  nerve,  passes;  there  are  four  (or  three) 
molar  teeth  in  each  jaw  on  each  side,  and  their  crowns 
have  re-entering  folds  of  enamel  of  varying  extent;  the 
alveolar  portions  of  the  maxillary  lines  afe  normally  de- 
veloped (having  no  connection  with  the  squamosals);  the 
clavicles  are  fully  developed  ;  the  fibula  and  tibia  separate 
from  each  other;  the  claws  of  the  feet  curved  and  moder- 
ately acute ;  the  hairs  are  generally  more  or  less  rigid,  and 
in  some  developed  as  true  spines.  This  family  is  distin- 
guished from  the  Hystricidee  especially  by  the  complete 
development  of  the  clavicles.  It  is  manifested  under  a 
number  of  generic  types,  which  have  been  grouped  into 
four  sub-families,  diagnoscible  by  the  presence  or  absence 
of  roots  to  the  molar  tejeth  and  osteological  peculiarities. 
These  are  (1)  Spalacopodinie  or  Oetodontinn?,  (2)  Echimy- 
inse,  (3)  Cercolabinoe,  and  (-1)  Ctcnodactylinte.  Of  the  21 
recognized  generic  forms,  17  arc  peculiar  to  South  America 
and  4  (Ctenodactylinte,  Petrodromus,  and  Aulacodes)  to 
Africa.  The  typical  porcupines  of  America  (Erctkizon, 
i  'ercolaiea,  and  Cksetomys)  constitute  the  sub-family  Cerco- 
iabina?.  Theodore  Gill. 

Spala'tO,  or  Spala'tro,  town  of  Austria,  province  of 
Dalmatia,  on  a  peninsula  jutting  out  into  the  Adriatic,  has 
a  good  harbor,  is  defended  by  a  citadel,  and  carries  on  an 
active  trade  in  grain,  cattle,  horses,  swine,  fruits,  wine,  and 
rosoglio,  besides  an  extensive  transit-trade  between  Italy 
and  Turkey.  It  is  situated  near  the  ancient  Sctlonm,  on 
the  site  of  the  famous  palace  of  Diocletian,  called  Snloim 
Pulntium,  or,  in  an  abbreviated  form,  S.  Palatium  ;  hence 
the  name  of  the  modern  town.  Of  the  magnificent  palace, 
which  covered  S  acres  of  ground  aud  which  it  took  twelve 
years  to  build,  many  interesting  and  impressive  remains 
are  still  extant.     P.  15,784. 

Spalax.     See  Mole-Rat. 

Spald'ing,  town  of  England,  in  Lincolnshire,  on  the 
Wclland,  which  is  navigable  here  for  vessels  of  100  tons 
burden.  It  has  an  active  trade  in  corn,  flax,  hemp,  and 
wool.     P.  9664. 

Spalding,  county  of  W.  Georgia,  bounded  W.  by  Flint 
River,  and  traversed  by  Macon  and  Western  and  Savannah 
Griffin  and  Northern  Alabama  R.  Rs.  The  surface  is  un- 
dulating, the  soil  fertile.  Staples,  cotton,  Indinn  corn, 
wheat,  oats,  cattle,  and  swine.  Cap.  Griffin.  Area,  190 
sq.  m.     P.  10,205. 

Spalding  (Benedict  Joseph),  D.  D.,  b.  in  Marion  co., 
Kv..  in  1810;  studied  at  St.  Mary's  College  and  at  Bards- 
town,  and  graduated  at  the  Propaganda  in  Rome  in  1837  : 
was  ordained  priest;  in  1844  became  pastor  of  St.  Joseph's 
church  at  Bardstown;  in  1S49  of  the  cathedral  church  in 
Louisville,  and  vicar-general  of  the  diocese.  D.  at  Louis- 
ville Aug.  4,  1868. 

Spalding  (Henry  H.),  b.  near  Prattsburg,  N.  Y.,*  in 
1804  ;  educated  at  Western  Reserve  College  and  Lane  The- 
ological Seminary;  went  in  1836  as  a  missionary  of  the 
American  Board  to  the  Nez  Perce  Indians  of  Oregon  (now 
Idaho);  was  there  associated  with  Dr.  Whitman,  who  in 
Nov.,  1847,  was  murdered  with  his  family  at  Walla-Walla 
by  the  Indians;  translated  portions  of  the  Bible  into  the 
Nez  Perce  language;  and  was  successful  in  the  conversion 
of  many  hundreds  of  Indians.  His  later  years  were  em- 
ployed under  the  auspices  of  the  Presbyterian  Board  of 
Missions.     D.  at  Lapwai,  Id.,  Aug.  3,  1874. 

Spalding  (John  Franklin),  D.  D.,  b.  Aug.  25,  1828, 
in  Belgrade,  Kennebec  co.,  Me.;  graduated  at  the  North 
Yarmouth  Classical  Academy,  Me.,  in  1849,  at  Bowdoin 
College,  Me.,  in  1853,  and  nt  the  General  Theological  Sem- 
inary of  the  Protestant  Kpiscopal  Church,  New  York,  in 
1S57  ;  minister  of  St.  James's  church,  Oldtown,  Me.,  1857- 
59  ;  was  rector  of  St.  George's  church,  Lee,  Mass.,  till  1S60, 
when  he  became  assistant  minister  of  Grace  church,  Provi- 
dence, R.  I.,  for  one  year  ;  rector  of  St.  Paul's  church,  Erie, 
I';i.,  1862-74  ;  memberof  the  general  board  of  missions  from 
1865  ;  dean  of  the  Erie  convocation  Jan.,  1806 ;  member  of 
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the  general  convention  1868  and  1S71 ;  elected  Oct.  24, 1873, 
bv  t lie  House  of  Bishops  missionary  bishop  of  Colorado, 
with  jurisdiction  in  Wyoming  and  New  Mexico;  conse- 
crated bishop  Dec.  31,  1873,  and  removed  to  Denver,  Col.. 
in  Feb.,  1874.  Publishod  in  1864  The  Threefold  Minittry, 
and  in  1*72  Manual  of  Prayers,  etc.,  and  author  of  various 
Articles,  sermons,  pamphlets,  etc.  Bishop  Spalding  lias  been 
for  many  years  prominently  connected  with  the  movement 
to  promote  lay  co-operation  and  women's  work  in  the 
Church,  deaconesses'  institutions,  and  sisterhoods.  Resi- 
dence, Denver,  Col. 

Spalding  (Lyman),  M.  D.,  b.  at  Cornish,  N.  II.,  .Tune 
5  177.'>:  graduated  at  Dartmouth  College  in  1798;  studied 
medicine,  and  aided  in  the  establishment  of  tin;  medical 
B0hool  "I  Dartmouth,  where  he  delivered  the  first  course  "I 
lectures  on  chemistry  ;  began  the  practice  of  his  profession 
at  Portsmouth  in  1799;  in  1S12  became  president  of  the 
Collcgeof  Physicians  and  Surgeons  in  Western  New  Sork  ; 
removed  to  New  York  City  in  1813;  planned  the  U.  S. 
Pharmacopoeia,  and  in  1820  was  one  of  the  committee  for 
its  publication;  was  a  skilful  anatomist,  and  member  of 
many  learned  societies  in  Europe  and  America.  D.  at 
Portsmouth,  N.  II.,  Oct.  31,  1821. 

Spalding  (Martin  John),  D.  D.,  b.  in  Marion  co.,  Ky., 
May  23,  1810;  graduated  at  St.  Mary's  College  in  1826,  and 
in  1830  went  to  Rome  to  enter  the  college  of  the  Propa- 
ganda :  returning  to  Kentucky,  was  ordained  priest  in 
is::  I  ;  appointed  pastor  of  the  cathedral  church  at  Bards- 
town.  anil  established  The  Catholic  Guardian,  with  which 
he  retained  his  connection  until  1858  ;  lectured  in  favor  of 
Roman  Catholicism  in  the  U.  S.  and  Canada,  his  lectures 
being  published  under  the  title  Evidences  of  Catholicity 
(1847;  1th  ed.  18(56):  in  1848  appointed  coadjutor  of  the 
Roman  Catholic  diocese  of  Louisville:  in  1850  became 
bishop  of  Louisville,  where  he  erected  a  cathedral ;  advo- 
oated  the  establishment  of  Roman  Catholic  schools  in  all 
parishes;  set  up  a  colony  of  Trappist  monks  and  an  insti- 
tution for  the  deaf  and  dumb,  and  engaged  in  newspaper 
controversies.  In  the  Roman  Catholic  provincial  councils 
held  at  Cincinnati  in  1S55,  185S,  and  1861  he  bore  a  prom- 
inent part.  In  1SC4  he  succeeded  Dr.  Kenrick  as  arch- 
bishop of  Baltimore;  in  1866,  as  apostolic  delegate,  con- 
vened the  second  national  council  at  Baltimore,  and  drew 
up  the  acts  of  the  council  {Concilii  Plenarii  Ballimorensis 
II.  Acta  >i  Deereta),  which  form  the  manual  of  American 
Roman  Catholic  canon  law.  He  took  a  prominent  part  in 
the  Vatican  Council  of  1870-71,  where  he  urged  an  im- 
mediate decision  on  the  subject  of  papal  infallibility,  hut 
wished  it  to  be  indirect  and  implied,  rather  than  positive 
and  affirmative;  but  he,  with  the  other  Roman  Catholic 
bishops  from  America,  yielded  in  favor  of  a  positive  de- 
claration. His  principal  works  are — Early  Catholic  Mis- 
iu<  of  Kentucky  (1844),  History  of  the  Protestant  Reform- 
ation in  Germany  and  Switzerland,  written  in  opposition  to 
Merle  d'Aubigne  (1S60),  and  a  translation,  with  notes  and 
an  introduction,  of  Darras's  General  History  of  the  Catholic 
Church  (1866).     D.  in  Baltimore  Feb.  7,  1872. 

Spalding  (Solomon),  b.  at  Ashford,  Conn.,  in  1761  ;  was 
B  soldier  in  the  war  of  the  Revolution  :  graduated  at  Dart- 
mouth College  1785:  became  a  Congregational  minister  in 
Connecticut  1787:  settled  in  Ohio  some  years  later,  and 
while  residing  at  Salem  in  that  State  about  1812  wrote  a 
novel  entitled  The  Manuscript  Found,  suggested  by  the 
opening  of  an  Indian  mound.  It  is  claimed  that  this  fic- 
tion became  known  to  Sidney  Rigdon  at  Pittsburg  in  1814, 
an  I  that  it  WHS  the  origin  of  the  Hook  of  Mormon.  D.  at 
Amity.  Pa.,  in  1816. 

Spalding  (William),  b.  at  Aberdeen,  Scotland,  in 
1809;  educated  at  Marischal  College  in  that  city;  was 
called  to  the  bar  at  Edinburgh  1888;  was  professor  of 
rhetoric  in  the  University  of  Edinburgh  1834-45,  and  of 
logic  at  the  University  of  St.  Andrew's  from  1X45  until  his 
death,  Nov.  16.  1859.  Author  of  Italy  ami  tin-  Italian 
hl.in.li  {:\  vols..  1S41):  .1  History  »f  English  Literature 
1852),  an  admirable  work,  now  ( IS70)  io  its  10th  edition; 
and  An  Introduction  to  Logical  Science  I  1*57),  being  a  re- 
print id'  the  article  "  Logic  "  contributed  by  him  to  the  8th 
cd.  of  the   Eneyclopeedia    Britannica,  for  which   work  he 

wrote,  a ng  others,  the  important  articles  on   Addison. 

I'.a, -on.  Demosthenes,  lasso,  Sir  Walter  Scott.  Rhetoric, 
ami  Slavery.  He  was  also  a  frequent  contributor  to  the 
Edinburgh  Review,  Blackwood's  Magacins,  and  the  Penny 

Cyclopadia,  and   wroto  the  In I   poets,  novelists,   ami 

men  of  letters  in  Elihu  Rich's  Cyclopttdia  of  Biography 
(London,  Is,  I  i. 

Bpallanza'ni  (Lakaro),  b.  at  Boandlano,  duchy  of 
Modena,  .Ian.  12,  1729;  studied  at  Reggio  and  Bologna, 
and  was  appointed  professor  of  logic,  metaphysics,  and 

Greek  at  Reggio  in   1754,  and  at    Modena  hi   1761.      At  tho 

re-establishment  of  the  University  of  Pavia  in  176s  he  be- 


came professor  of  natural  science  ;  made  extensive  scien- 
tific travels  in  Italy  and  Sicily,  Switzerland  and  Germany, 
Turkey,  Asia  Minor,  Corfu,  and  Cyprus,  and  lectured  to 
very  large  audiences.  U.  at  Pavia  Feb.  12,  1799.  His 
numerous  writings  on  geology  and  zoology,  obtained  a 
wide  reputation,  and  were  translated  into  several  foreign 
languages.  His  polemics  against  Xccdhain.  whose  theory 
of  spontaneous  generation  among  the  Infusoria  he  con- 
tested, attracted  special  attention,  showing  by  a  Series  of 
ingenious  experiments  that  these  animals  originated  from 
germs  existing  in  the  atmosphere.  His  Viaggi  alle  Dm- 
Sicilie  s  in  alenne  parti  degli  Apenwiwi  (6  vols.,  Pavia, 
1792)  was  also  much  appreciated. 

Span'dau,  town  of  Prussia,  province  of  Brandenburg, 
at  the  conBuence  <>i  tho  Havel  ami  the  Spree,  is  fortified, 
surrounded  by  walls,  and  defended  by  a  citadel.  The  cit- 
adel stands  on  an  island  in  the  Havel,  and  is  used  by  the 
Prussian  government  as  a  prison  for  military  and  political 
criminals.  The  city,  which  is  very  old.  bul  will  built,  has 
manufactures  of  stockings,  hosiery,  woollen  fabrics,  gun- 
powder, and  anus,  and  carries  on  a  large  transit-trade  be- 
tween Berlin  and  Hamburg.     P.  19,013. 

Spang'enbcrg  (Augdst  Gottlieb),  Pii.  P..  b.  at  Klet- 
tenberg.  Germany,  July  15.  1701:  graduated  at  Jena  1726; 
became  a  professor  at  the  University  of  Halle  1731,  and 
assistant  superintendent  of  Franeke's  orphan-house;  was 
dismissed  for  too  liberal  views  on  church  fellowship  I"-'::!; 
joined  the  Moravians:  beeame  a--istant  to  Count  Zinzen- 
dorf  at  Horrnhut:  visited  England  17.11:  obtained  lands 
from  the  trustees  of  Georgia  for  a  Moravian  settlement  in 
that  colony;  landed  at  Savannah  with  nine  Moravian  set- 
tlers, tho  first  who  located  in  America,  1735;  labored  as  a 
missionary  among  his  German  countrymen  in  Georgia  and 
Pennsylvania  1735-39,  after  which  he  visited  Europe;  was 
instrumental  in  procuring  the  establishment  of  the  settle- 
ment at  Bethlehem,  Pa.;  founded  at  London  1741  the  first 
regular  Moravian  society  in  England;  became  "general 
deacon,"  and  in  1744  bishop,  of  his  church  ;  proceeded  to 
Pennsylvania  the  same  year  ;  repeatedly  visited  the  Oneida 
Indians;  made  another  visit  to  Europe  1749-51  ;  organized 
a  Moravian  community  in  Western  North  Carolina  1752; 
was  elected  successor  of  Count  Zinzcndorf  in  the  supreme 
council;  returned  finally  to  Europe  1762,  and  for  thirty 
years  was  the  leading  spiritual  guide  of  the  Moravians, 
becoming  in  1789  president  of  the  general  directory.  D. 
at  Berthelsdoif.  Saxony,  Sept.  IS,  1792.  Author  of  a  Life 
of  Zimendarf  (Z  vols.,  1772-75)  and  of  Idea  Fidei Fratrum 
(1779),  the  authoritative  manual  of  Moravian  theology. 

Span'heim  (Kzkchiel),  b.  at  Gcnova  Dee.  7,  1629; 
was  educated  at  Lcyden  under  Salmasius  and  Ileinsius, 
and  was  appointed  professor  of  belles-lettres  at  Geneva  in 
1651.  and  elected  a  member  of  the  grand  council  in  tho 
following  year.  Having  been  appointed  tutor  to  the  son 
of  the  elector  palatine,  whom  he  accompanied  on  a  tour 
through  Italy,  he  entered  the  diplomatic  career;  repre- 
sented the  elector  of  Brandenburg  for  many  years  at  tho 
court  of  Paris;  assisted  at  the  negotiation  of  the  Peine 
of  Ryswick,  and  was  sent  in  1702  as  Prussian  ambassador 
to  London,  where  he  d.  Nov.  7,  1710.  His  Dissertation,  * 
dc  Usn  et  Prsestantia  Numiematum  Antiqnorum  (Rome,  1661 ) 
and  Orbis  Bomanus  (1704)  acquired  a  great  reputation. 
His  editions  of  Juliamu  and  Callimackue  are  still  consid- 
ered valuable. 

Spaniard's  Bay,  a  largo  fishing-town  on  the  N.  Bide 
of  Conception  Kay.  Harbor  Grace  district.  Newfoundland, 
is  surrounded  by  high  hills  and  has  some  fine  views.  Tho 
inhabitants  arc  mostly  engaged  in  the  Labrador  cod  fishery. 
P.  1182. 

Spanish  Armada.     Sec  Armada,  The  Spanish. 
Spanish  I'ly.     Sec  Cantiiaris. 
Spanish  Grass.     See  Esparto. 
Spanish  Language  and  Literature.     Tho  pre- 
vailing opinion  as  to  the  oldest  known  inhabitants  of  Spain 
is  that  they  were  Iberians,  now  known  as  Basques,  a  race  of 
Ugro-Tartarian  origin,  and  coming  from  the  northern  pari  s 
of  Asia  and  Europe.     They  have  left  few  distinct  truces 
of  their   language   in   modem  Spanish.     After  a  long  and 

bl ly    war,   these   Iberians    were  conquered   by   invading 

Celt-.' who.  united  with  their  new  subjects,  became  known 
a  Celt  Iberians,  when  Spain  first  appears  in  the  annals  of 
lii.i,,n.  The  Phoenicians,  who  came  by  sea  from  their 
powerful  colony  of  Carthage  in  Africa  in  search  of  tho 
mineral  resources  of  Spain,  which  made  it  the  Eldorado 
of  the  ancient  world,  (bunded  Carthagena,  and  probably 

Cadiz,  mar   the    Straits   of    Gibraltar.      Before   thej 
obtain,  however,  possession  of  the  whole  country,  thi    R' 
mans,   moved   by  jealousy,  interfered  with  their  pro 
and  bv  the  victories  gained  in  the  Second  Punie  WB1 
them  for  ever  from  Europe.     The  traces  left  by  the  Phocni- 
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oians  in  the  population  and  language  of  Spain  arc  few  and 
of  slight  importance.  The  enlightened  policy  of  the  new 
conquerors  soon  established  peace  and  produced  a  hearty 
union  between   the  two  races,  and  the  S.  of  Spain  bee ■ 

,i\.  ThuSj  Latin  became  the  language  of  the 
favored  province,  and  the  first  Roman  consul,  as  well  as 
the  first  emperorof  foreign  origin,  was  a  Spaniard  by  birth. 
Latin  writers  of  eminence  claimed  Spain  as  their  native 
land,  and  Lucan  and  Martial,  Columella  and  the  two  Sen- 
with  a  host  of  others,  bore  evidence  of  the  far-famed 
culture  of  Spain.  The  influence  and  popularity  of  Latin 
derived  new  strength  from  the  use  of  it  by  Christianity, 
which  became  in  the  days  of  Constantino  the  acknowledged 
religion  of  large  parts  of  the  country.  This  Latin  was, 
however,  not  classic  Latin,  but  the  aermo  ruaticua,  the 
spit  ill  of  the  people,  sadly  corrupted  by  ignorance  and 
admixture  of  foreign  elements.  For  in  the  mean  time  a 
new  race  of  northern  barbarians  had  begun  to  invade 
Spain  after  having  overrun  every  part  and  province  of  the 
Roman  empire.  The  first  tribes  of  this  German  race  that 
rushed  over  the  Pyrenees,  the  Franks,  Vandals,  Alani.  and 
Suevi,  passed  swiftly  into  Africa,  leaving  bloody  traces 
behind  them.  The  Goths,  who  succeeded  them,  had  fortu- 
nately been  not  only  converted  to  Christianity,  but  more 
or  less  civilized  in  Italy,  before  they  reached  Spain,  and  as 
Visigoths  established  a  beneficent  reign  in  their  new  eon- 
quest.  Their  noble  code  of  laws  survived  their  memory, 
but  their  language,  a  barbarous  idiom,  readily  succumbed 
t'>  Km-  greater  power  and  higher  culture  of  the  Latin  as  far 
as  words  were  concerned.  They  played,  however,  sad 
havoc  with  the  beautiful  though  complicated  system  of 
Latin  inflections,  and  thoroughly  changed  the  general 
structure  of  that  language.  -Of  comparatively  trifling  ef- 
fect, as  far  as  the  language  was  concerned,  was  the  other- 
wise formidable  invasion  of  the  Arabs,  who  made  their  first 
descent  from  Africa  in  711,  and,  with  their  usual  marvel- 
lous celerity,  in  three  years  conquered  the  whole  of  Spain, 
save  only  tho  mountainous  N.  W.,  where  a  large  body  of 
Christians  found  a  safe  asylum.  During  their  long  occu- 
pancy of  Spain  they  maintained  numerous  schools  and  li- 
braries, which  were  frequented  by  Spaniards  and  Arabs,  by 
Mohammedans  and  Christians,  alike.  Arabic  became  the 
language  of  the  majority  of  Spaniards;  even  the  Scrip- 
tures had  to  be  translated  into  it,  and  records  and  literary 
works  were  written  in  Arabic.  Thus,  when,  after  a  fierce 
struggle  of  nearly  eight  centuries,  the  Christian  Spaniards 
recovered  possession  of  their  nativo  land,  and  the  Goth- 
icised  and  corrupted  Latin  became  once  more  the  national 
language,  a  considerable  infusion  of  Arabic  remained  and 
gave  to  modern  Spanish  those  Oriental  peculiarities  which 
distinguish  it  most  pointedly  from  the  other  Romance  lan- 
guages. 

As  the  province  of  Castile  was  not  only  one  of  the  oldest 
but  also  tho  most  powerful  portion  of  the  newly-restored 
kingdom,  to  which  it  gave  its  rulers,  the  new  language  be- 
came generally  known  as  the  C<tstilian.  The  oldest  docu- 
ment written  in  this  language  which  still  exists  is  a  con- 
firmation of  privileges  by  Alfonso  III.  in  the  year  1155, 
and  from  that  date  Spanish  begins  its  existence  as  an  in- 
dependent national  language.  The  bulk  of  words  is  Latin, 
to  which  Arabic,  German,  and  Basque  make  small  contri- 
butions, while  Gothic  constructions  abound  largely.  By 
order  of  Alfonso  X.  (d.  1282)  the  Bible  was  translated  into 
it  from  the  Vulgate,  and  at  the  same  time  Spanish  was 
made  the  language  of  all  law  proceedings  and  legal  con- 
tracts. 

Spanish  is  spoken  now  not  only  in  Spain,  but  also  in 
certain  portions  of  Africa,  in  Central  America,  Mexico,  and 
the  West  Indies,  in  South  America,  except  Brazil  and 
Guiana,  and  in  the  Philippine  Islands.  It  shares  with 
Italian  its  melodiousness  and  richness  of  vowels,  but  sur- 
passes it  in  vigor  and  dignity:  as  clear  and  precise  as 
French,  it  possesses  greater  elasticity  and  superior  fitness 
for  poetry,  and  avoids  tho  sibilants  and  nasal  sounds  of  the 
Portuguese^  without  losing  its  soft  and  liquid  notes.  Of 
former  dialects  only  the  Galician  (closely  related  to  Portu- 
guese) and  the  Catalan  survive.  Lcbrija  (1492)  was  the 
tirst  to  treat  Spanish  grammatically;  the  dictionary  and 
the  grammar  of  the  Spanish  Academy  are  standard  works, 
which  Salva's  Gram&tica  Caatellana  (Paris  and  Mexico, 
1854)  adapts  to  modern  spelling.  An  historical  grammar 
has  not  yet  been  written  :  tin-  material  for  such  a  work  is 
found  in  Die/,  (Bomaniache  Spracken).  Cabrera  wrote 
(1837]  an  etymological  dictionary,  and  Ifcrnan  Caballero 
in  his  Nomenclatures  geografica  ■'•  Eapafta  furnished  valu- 
able contributions  to  Spanish  etymology. 

Tho  literature  of  Spain,  as  a  national  literature,  begins 
only  with  the  twelfth  century,  when  the  Limousin  and 
Aragoneso  dialects  had  become  extinct,  and  Castiliah  rose 
to  the  dignity  of  a  national  language.  As  in  the  history 
of  all  nations,  here  also,  poetry  and,  of  all  its  branches, 


epic  poetry,  produced  first  permanent  fruit.  Amid  storm 
and  strife  the  Christian  Spaniards  gave  utterance  to  tho 
fierce  energy  and  the  matchless  heroism  which  animated 
them  in  their  long-continued  struggle  against  their 
national  enemies,  the  Moors.  The  people  of  Roman  and 
of  Gothic  blood  alike  made  common  cause  against  the  in- 
vader, and  in  their  common  language  loved  to  sing  the 
praise  and  glory  of  their  heroes  and  heroic  deeds.  Natu- 
rally fond  of  song,  they  learned  from  the  Arabs  to  form 
riddles  and  romances,  largely  tinctured  with  rich  Oriental 
imagery  and  passionate  eloquence.  From  their  neighbors, 
the  Provencals,  they  acquired  poetic  skill  through  trova- 
dores  and  yoglarcs,  and  thus  playful  songs  and  national 
romances  became  the  representatives  of  the  true  national 
literature  of  Spain.  Adventures  of  love  and  achievements 
in  war  being  the  great  topics  of  the  day,  and  most  of 
the  poets  being  warriors  themselves,  these  romances  natu- 
rally sing  mostly  of  love  and  war.  The  form  varied, 
although  they  were  generally  written  in  redondtllas,  con- 
sisting of  stanzas  or  couplets,  each  line  containing  four 
trochees.  Rhymes  occurred  only  in  songs  fashioned  after 
Arabic  models,  and  were  then  employed  quite  irregularly. 
Other  romances,  known  as  vcrsns  </<■  arte  mrrtjor,  consisted 
of  dactylic  stanzas  of  eleven  to  fourteen  syllables.  Alex- 
andrine verses  and  sonnets  were  mainly  used  by  monks  in 
their  poems,  and  never  became  popular  because  they  could 
not  so  easily  be  sung.  (Authorities:  L.  I.  Velasquez, 
Original  de  la  jyoesia  Caatellana  (Malaga,  1751);  M.  Sar- 
miento,  Memoria  para  fa  hiatoria  de  la  poeaia  y  poetas 
Eapaftolea  ;  Martinez  de  la  Rosa,  Sob  re  fa  poeaia  epica 
ExptiUola  ;  E.  de  Ochoa,  Teaoro  de  loa  poemaa  Espaftolea 
(Paris,  1840).)  The  first  and  by  far  the  most  important  of 
these  works  is  The  Poem  of  the  Old,  composed  about  the 
year  1200.  Its  subject  is  the  life  of  a  great  Christian 
knight,  Don  Rodrigo  Diaz,  who  bore  the  Arabic  name  of 
Oid  (Seid  =  "  Lord  "),  bestowed  upon  him  by  five  Moorish 
kings  whom  he  had  conquered,  and  was  generally  known 
as  Ef  Cid  Gampendor,  "the  lord  champion  of  Spain."  His 
personal  adventures  form  part  of  the  great  struggle  between 
the  Christian  Spaniards  and  the  Mohammedan  Moors,  and 
the  poem  hence  has  a  national  character  throughout.  Al- 
though the  great  hero  died  as  early  as  1099  in  Valencia,  no 
portion  of  the  poem  is  older  than  the  twelfth  century.  It 
has  existed  only  since  1207,  when  Per  Abbat  copied  it  in  its 
present  form.  Inartistic  in  many  respects,  itis  invaluable 
as  a  contemporary  exhibition  of  Spanish  character;  at 
times  it  rises  to  Homeric  simplicity,  and  is  always  full  of 
life  and  interest.  Every  line  breathes  the  true  Castilian 
spirit  of  loyalty  to  king  and  country,  as  well  as  to  the  God 
of  the  Christian,  and  for  centuries  the  poem  has  held  its 
own  as  unsurpassed  in  originality  and  intrinsic  beauty. 
(Authorities:  Sanchez,  Poemaa  Castellanas  (Madrid,  1729); 
Southey,  Chronicle  of  the  Cid.) 

For  a  time  the  poems  of  the  people  remained  anonymous, 
but  already  in  the  thirteenth  century  we  meet  with  a  well- 
known  author.  Gonzalo  de  Bercea  (1220-60),  who  has  left 
US  a  number  of  rhymed  legends.  A  royal  author,  Alfonso 
X.,  surnamed  the  Wise  (1221-84),  was  a  true  poet  and  a 
profound  scholar,  although  a  poor  king.  Of  his  poems  but 
few  survive,  but  his  fame  rests  mainly  on  the  great  code  of 
laws  to  which  his  labors  gave  the  general  character  and 
finish.  He  himself  called  it  Ef  Setenario,  but  history  re- 
cords it  as  La*  Siete  Part  idas,  from  the  seven  parts  of  which 
it  consists.  This  code,  the  greatest  legislative  work  of  its 
age,  has  been  uniformly  respected  as  the  common  law  of 
Spain  and  the  basis  of  all  Spanish  jurisprudence.  Being 
thus  the  law  of  the  colonies  also,  it  has  not  been  without 
influence  on  American  law  since  the  acquisition  of  Louisiana 
and  Florida.  (Las  Siete  Part  i  das,  Ac&dem\  a,  Espanola(  Mail- 
rid,  1807) — The  Laws  of  the  Siete  Partidas,  which  are  still 
in  force  in  the  State  of  Louisiana  (New  Orleans,  1820),  by 
M.  Lislet  and  H.  Carleton.)  Of  subsequent  poets  few  rose 
to  distinction.  Juan  Lorenzo  Segura  wrote  toward  the  end 
of  the  twelfth  century  a  long  poem  on  Alexander  the  Great, 
and  Juan  Ruiz,  known  as  the  arch  priest  of  Hita  (d.  135l)> 
has  left  us  poems  in  the  style  of  Petronius,  rather  free  in 
tone,  but  full  of  life  and  humor.  His  language  is  far  supe- 
rior to  that  of  his  predecessors,  and  this  and  his  poetic 
genius  and  satirical  temper  have  procured  him  the  name 
of  the  Spanish  Chaucer. 

In  the  mean  time,  lyric  poetry  had  brought  forth  its  first 
fruits  under  the  protection  of  King  John  II.  of  Castile. 
A  courtly  school  of  poets,  following  the  example  of  the 
troubadours  in  the  adjoining  provinces  of  France,  sprang 
up  under  that  chivalric  monarch  and  produced  a  large  num- 
ber of  lyric  poems.  Divided  into  stanzas  (condone*)',  they 
bore,  like  every  product  of  tho  Spanish  Muse,  the  impress 
of  a  strongly-marked  nationality  in  form  and  treatment. 
Hence,  the  almost  painful  uniformity  of  these  poems  and 
the  narrow  circle  of  ideas  which  they  display.  A  collection 
of  such  canciones  was  made  by  Baena,  secretary  to  John 
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II.,  but  the  Cancionero   General  by  Ferrando  tie  Castilla 

(Valencia,  1511)  is  far  more  complete,  and  an  invaluable 
storehouse  of  such  songs.  Cultivated  almost  exclusively  by 
courtiers  and  knights,  the  caucionea  appealed  only  to  certain 
classes  of  society;  hence  the  popularity  of  the  far  more 
national  ballads  and  songs,  which  kept  the  memory  of  the 
ancient  glory  of  Spain  alive  among  the  people  at  large. 
These  romances,  written  by  unknown  authors,  sang  of  the 
great  deeds  (if  chivalry  performed  by  the  paladins  of  Charle- 
magne or  the  Cid  and  his  followers.  Among  the  older 
poems  a  few  treat  of  early  myths,  while  the  later  com- 
positions are  gradually  verging  into  purely  lyrical  songs. 
(  Tenoro  de  los  Itomttnceros  if  Cancioneroa  Eapafiolea,  por  E. 
de  Ochoa  (1N1K,  Paris).)  These  romances  are  by  far  the 
most  attractive  works  produced  by  the  genius  of  the  Span- 
ish people ;  they  are  extremely  popular  at  home  and  greatly 
admired  abroad. 

Unfortunately,  Spanish  poetry  was  not  allowed  long  to 
remain  independent  of  foreign  influence.  While  Spain  be- 
came under  Charles  V.  the  most  powerful  empire  of  the 
world,  and  its  literature  kept  pace  with  its  political  prog- 
ress, the  conquest  of  Naples  (1504)  brought  it  in  contact 
with  Italian  literature,  at  that  time  the  most  advanced  in 
Europe  ;  and  this  influence  changed  the  whole  aspect  of  its 
culture.  Italian  authors  like  Dante  and  Petrarch  became 
the  models  which  Spanish  poets  tried  to  imitate,  and  Italian 
forms  and  measures  were  closely  copied.  Juan  Boscan  de 
Almogaver  (d.  1543),  who  accompanied  the  duke  of  Alba 
to  Italy,  had  there  learnt  to  admire  Italian  poetry,  and 
after  having  in  his  youth  written  Coplcte  BapaKolas,  now 
tried  his  hand  at  the  first  sonnets  in  Castilian.  His  suc- 
cess, great  as  it  was,  was  surpassed  by  that  of  his  friend, 
Garcilaso  de  la  Vega  (d.  1536),  whose  genius  excelled  espe- 
cially in  pastoral  poems.  Their  gentleness  and  winning 
melancholy  are  peculiarly  striking  when  contrasted  with 
the  life  led  by  the  author,  a  brave  but  ruthless  soldier.  The 
most  brilliant,  among  these  successful  imitators  of  Italian 
masters  was,  however,  Diego  Hurtado  de  Meudoza  (d.  1595), 
whose  eminent,  services  as  a  soldier  and  a  statesman  left  him 
still  leisure  to  write  sonnets  and  epistles  after  foreign  mod- 
els, and  redondiUae  and  qiiintillas  in  the  ancient  form  of 
old  Castilian  verse.  His  Cartas,  the  first  epistles  in 
Spanish,  prove  him  a  worthy  imitator  of  Horace.  The 
admiration  with  which  these  works  were  received  by 
the  whole  nation  led  to  still  greater  efforts  in  the  same 
direction,  resulting  finally  in  a  happy  combination  of  the 
high  art  of  Italian  poets  with  the  attractive  peculiarities 
of  Spanish  genius.  This  explains  the  brilliant  success  of 
the  two  greatest  lyric  poets  that  Spain  has  produced — 
Fernando  de  Ilerrera  (d.  1575)  and  Luis  Ponce  de  Leon  (d. 
1591 ).  The  former  earned  by  his  canciones,  and  especially 
by  his  odes — the  first  classic  odes  of  modern  Europe — the 
title  of  "the  divine;"  the  latter,  as  famous  in  prose  as  in 
poetry,  gave  himself  up  almost  exclusively  to  mystic  med- 
itation, and  is  hence  better  known  at  home  than  abroad. 
lie  deserves  special  praise,  however,  for  the  rare  vigor  and 
classical  purity  with  which  he  uses  the  old  Castilian  mea- 
sures in  contrast  with  the  prevailing  partiality  for  Italian 
form 8.  So  great  was  the  success  of  this  Italian  school  that 
even  in  Portugal,  then  already  an  independent  kingdom. 
distinguished  poets  like  Saade  Miranda  (d.  1558)  and  Jorge 
de  Montemayor  (d.  1506)  wrote  idyls  and  pastoral  novels, 
not  in  Portuguese,  but  in  Castilian.  Nor  were  imitators 
and  followers  wanting  in  Spain,  though  their  success  was 
lint  moderate.  An  Acuna  (especially  known  as  a  transla- 
tor) and  a  (ill  Polo  became  moro  generally  popular  among 
the  host  of  minor  poets,  while  an  attempt  was  made  to 
counteract  foreign  influence  and  to  bring  back  the  old 
Spanish  simplicity  and  national  feelings.  The  leader  of 
this  party  was  Castillejo  (d.  1580?),  whose  love-songs  are 
masterpieces.  The  two  brothers  Argensola  (  Bernardo,  d. 
1565;  Bartolomeo,  d.  1566)  endeavored  to  imitate  Horace 
directly,  without  following  the  example  set  by  Italian  wri- 
ters; while  Vicente  de  E  spin  el  (d.  1634)  excelled  in  can- 
ciones and  elegies.  To  assist  in  restoring  thfl  ancient  clas- 
sics to  their  full  authority,  Villegas  composed  his  ICr6t!vaa 
after  the  model  of  Anacrcon,  and  Jaureguy  (d.  1640)  trans- 
lated [mean's  Phnranlia. 

The  gradual  decline  of  poetry  in  the  next  century  was 
aided  by  the  division  of  poets  into  two  schools — the  Con- 
ceptistas,  who  resorted  to  metaphors  and  puns  after  the 
manner  of  Italian  ctntvttti,  and  the  t'ultos  or  Cultoristos, 
whose  endeavor  to  show  a  peculiarly  high  culture  in  form 
and  thought  led  them  into  exaggeration  and  pedantry. 
The  illustrious  dramatist  Lope  de  Vega  wrote  some  of  the 
best  romances  and  snmiets  that  were  produced  during  the 
reign  of  these  two  schools,  I  ml  he  also  abandoned  the  good 
Old  classic  models,  and  his  easy  versification  led  him  to 
commit  numerous  mistakes.  The  extreme  affectation  of 
Luis  (!ongoi;i  de  Argote  (d.  1627)  makes  him  the  represerj 
tativc  poet  of  the  Cultoristos  ;   his  style  is  artificial,  full  of 


hyperbole,  and  affected  beyond  endurance.  The  most  ef- 
ficient rcsistanee  to  this  false  taste  was  made  by  Fran 
de  Quevedo  y  Villegas,  whose,  burlesque  sonnets  and  satires 
fairly  entitle  him  to  be  called  the  Spanish  Voltaire.  In  all 
his  works — his  sueftoe,  clever  visions,  his  bayleat  songs  to 
accompany  dances,  and  h'lBj'&caraa,  gypsy  songs — he  shows 
a  decided  improvement  on  his  predecessors. 
_  The  popular  desire  t<>  preserve  the  treasures  of  olden 
times  led  to  numerous  efforts  in  the  sixteenth  and  Bevi  a 
teenth  centuries  to  collect,  complete,  and  publish  the  earlier 
romances.  The  writers  of  those  days  endeavored  either  to 
imitate  the  ancient  poems,  or,  when  such  efforts  proved 
futile,  to  regenerate  poetry  by  imitating  the  works  of  the 
classic  French  writers  who  were  now  in  the  ascendant. 
The  new  dynasty  of  the  Bourbons  (1701)  favored  this  tend- 
ency, and  the  brilliant  talents  vi'  fgnacio  de  Luzan  (1737) 
succeeded  in  applying  the  rules  of  French  critics  (■»  Spanish 

literature.     The  fact  that  his  own  \ ms,  though  extremely 

brilliant,  lacked  all  poetic  lire,  assisted  his  opponents,  the 
advocates  of  a  national  literature,  in  counteracting  his  in- 
fluence. Their  leader,  Garcia  de  la  Buertfl  (d.  1787),  re- 
ceived immense  applause  U,r  his  poems  written  in  the  old 
Spanish  form,  but  a  number  of  men  who  in  Salamanca 
formed  a  school  characterized  by  moderation,  and  by  en- 
deavoring to  unite  the  merits  of  older  works  with  the  de- 
mands of  more  recent  days,  soon  obtained  the  supremacy. 
Although  the  French  and  the  national  party  continued  to 
contend  for  supremacy,  the  new  school  obtained  great 
triumphs  through  men  like  Moratin  (d.  1780),  Cadalso  d. 
1782),  and  Iriarte  (d.  1791),  whose  FubUi  arc  a  classic 
work  in  Spain;  while  Melcndez  Valdez  (d.  1807)  surpassed 
all  recent  poets,  and  still  enjoys  universal  admiration.  A 
highly-gifted  man  of  genius,  he  revived  the  national  en- 
thusiasm, and  proved  that,  poets  might  remain  true  patriots 
in  sentiment  and  yet  profit  by  the  example  of  the  cla-sie 
models  of  other  nations.  For  some  years  Spanish  writers 
followed  in  his  footsteps,  trying  to  learn  from  the 
poets  of  France,  Italy,  and  England,  and  their  efforts  became 
even  more  zealous  when  Spain  succeeded  in  shaking  off  the 
yoke  of  the  foreign  usurper  and  once  more  could  think  an  I 
write  as  an  independent  nation.  The  liberal  and  patriotic 
movements  of  the  years  following  Napoleon's  downfall 
served  to  revive  the  national  spirit  and  to  give  to  literature 
a  more  patriotic  character.  These  influences  infused  new 
life  into  Spanish  poetry,  and  the  number  of  modern  poets 
is  very  great,  although  hut  few  of  them  have  risen  to  emi- 
nence. This  comparative  failure  is  especially  due  to  the 
cruel  political  persecutions  to  which  almost  every  man  of 
genius  was  subjected.  Thus,  Martinez  de  la  Rosa.  Angel 
de  Ilivas,  Graliano,  and  Torreno,  all  men  of  undoubted 
genius,  were  either  banished  or  driven  in  early  youth  from 
literary  pursuits.  The  greater  their  attachment  to  their 
native  land,  the  surer,  it  seems,  was  their  martyrdom.  The 
younger  Moratin  (d.  lSl'S),  whose  ballads  were  national  in 
tone,  though  highly  finished  in  for  in, died  an  exile  in  want  and 
poverty  (Oliras  de  L.  F.  Moratin.  IN.'IO,  Madrid);  Callego, 
Mora,  Mauri.  Xerica,  and  Japia',  all  suffered  persecution. 
Among  recent  poets  of  this  class,  Santos  Lope/,  IVIegrin, 
known  as  "  Abenamar "  {Poeaias,  Madrid,  1841),  Campo- 
anor  {Poeeias,  Madrid,  1840),  and  a  lady,  Gertrudie  Qomes 
de  Avellaneda  (/W*mi#,  Madrid,  1812).  may  be  mentioned 
as  worthy  of  praise. 

Epic  poetry,  as  distinguished  from  the  early  romances, 
can  hardly  he  said  to  have  begun  in  Spain  before  the  days 
of  Charles  V.  A  nation  possessed  of  such  a  vast  treasure 
of  popular  ballads  was  not  likely  to  encourage  individual 
efforts,  and  the  republication  of  the  old  national  songs  in 
the  romaneero  made  the  competition  still  more  difficult. 
Hence,  the  small  success  obtained  by  poets  like  llalhuena 
(d.  1027),  whose  residence  in  Mexico  and  Jamaica  led  him 
to  publish  his  Siglo  de  Oro  ( 1608,  Madrid),  and  Cueva  (d. 
liinsi  in  his  Silica  gives  us  little  more  than  versified  his- 
tory. The  Oriatxada  of  Father  Hojeda  id.  1611)  -hows 
some  progress,  lint  the  first  epic  poem  of  real  merit  is  un- 
doubtedly the  Araucana  by  Alonzo  de  Eroilla  y  Zuniga 
(d.  1596).  This  remarkable  work  contains  a  graphic  ac- 
count of  a  military  expedition  sent  out  again  Si  tin-  Aran- 
cans,  a  tribe  of  South  American  Indians,  in  which  the 
author    took    part.      Its    beautiful    descriptions    of   natural 

scenery  and  theeloquenl  speeches  which  are  plentifully  in- 
serted command  admiration,  and   elicited  praise  even  from 

Voltaire,  who  first  called  attention  to  the  strange  work. 

The  American  continent  produced  two  epic  poems  of  some 
merit:  one  on  Cortes  by  Antonio  de  Saavedra  Quzman 
i  Madrid,  1509),  and  the  other  on  the  conquest  of  Peru  by 
(he  Pizarros,  by  Barnuevo  (Lima.  1782).  The  elder  Mi 
published  in  1765  an  Epic  Canto  on  the  destruction  of  his 
ships  by  Cortes,  the  noblesl  poem  of  it-  class  produoad  in 
Spain  during  that  century.      Tin    Conqtu  M?no  I 

Meras  (Madrid,   I7''7).  i<  a  feeble  imitation  of  Moratin's 
work,  and  a  poem  by  Melende/,,  Th>-  Fall  of  Lucifer  i  Mad- 
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rid,  1785)(  is  :i  complete  failure  to  copy  Milton.  The  his- 
torian Mufioa  was  squally  unsuccessful  in  his  Mifico  Con- 
l.t  i.  Madrid,  K'J3>,  although  the  work  is  not  without 
merit  :  and  since  that  time  no  effort  has  been  made  to  re- 
vive this  branch  of  poetry  in  Spain. 

Didactic  poetry  has  occasionally  been  a  special  favorite 
with  the  Spaniards,  from  the  time  when  Pedro  Lopez  dc 
\  j  ;il;i  (d.  1  107)  wrote  bis  famous  Rimado  de  Palaeio  ("  Court 
Rhymes") — a  work  containing  much  statesmanship  and 
profound  learning — to  our  own  day.  The  Rabbi  Santob  (d. 
1350]  addressed  to  King  Peter  the  Cruel  many  wise  counsels 
in  a  curious  poem  written  in  excellent  rerfou  rfi7/«9,and  breath- 
ing a  true  poetical  spirit.  Of  unknown  date  and  author- 
ship is  the  Uanza  General,  or  "  Danoe  of  Death,"  a  striking 
and  picturesque  poem  on  the  well-known  subject  of  the 
dance  to  which  all  men  of  all  conditions  are  finally  sum- 
moned. The  age  of  Charles  V,  produced,  in  this  branch 
also,  works  of  considerable  merit — Boscan's  poem  on  his 
own  conversion,  another  by  Castilla  on  The  Virtues,  and 
one  by  Mendoza  on  A  Happy  Life  are  among  the  best. 
They  were,  however,  surpassed  by  Francisco  de  Guzman's 
i  d.  1 580  I  larger  poems,  and  especially  by  Juan  de  la  Cueva 
i  1.  L608J  in  his  B/eniplar  Poeticof  the  oldest  original  effort 
at  an  art  of  poetry  written  in  Spanish.  Religious  and  de- 
scrtptive  poems  of  this  kind  abound,  but  on  the  whole 
didactic  poetry  has  not  been  successfully  cultivated  by  the 
Spaniards. 

Far  more  brilliant  are  the  annals  of  the  Spanish  drama, 
which  seems  to  have  very  promptly  appeared  to  take  the 
place  of  the  ancient  classical  drama,  banished  by  the 
Arabs.  But,  although  Alfonso  X.  had  already  issued  edicts 
against  certain  abuses  connected  with  farces  performed  in 
public,  no  trace  of  dramatic  writing  is  found  till  the  latter 
part  of  the  fifteenth  century.  At  that  time  the  drama  ap- 
pears already  under  its  double  aspect — religious,  as  pa- 
tronized by  the  Church  and  addressing  itself  to  the  fer- 
vent religious  zeal  of  the  people  :  and  humorous,  as  intro- 
duced by  the  juijlare*,  from  France,  and  overflowing  with 
more  or  less  coarse  buffoonery.  A  number  of  anonymous 
dramatic  works,  such  as  Mingo  Reoulgo  (1472)  and  the 
Celestina  (1480), in  prose,  were  followed  at  last  by  the  first 
Spanish  dramas  that  were  published.  They  were  written 
by  Juan  de  la  Encina  (d.  1534),  and,  although  religious  in 
their  general  character,  were  acted  by  secular  persons. 
Thus,  in  the  same  year  in  which  America  was  discovered 
the  foundation  was  laid  of  the  Spanish  secular  drama. 
(iil  Vicente  (d.  1536)  followed  Encina's  example  in  Portu- 
gal, and  endowed  that  country  with  the  best  dramatic 
works  produced  in  Portuguese  literature,  though  they 
were  written  in  Spanish.  The  first  comedias,  so  called,  bore 
strongly  the  marks  of  Italian  influence,  having  been  pro- 
duced by  Naharro  (d.  1517),  who  had  long  lived  in  Rome 
at  the  court  of  Leo  X.  He  divided  them  not  into  acts,  but 
into  jornada*  ("days"),  as  is  still  done  in  Spain,  and  he 
introduced  also  the  gracioso  ("fool''),  who  has  ever  since 
remained  a  prominent  personage  in  Spanish  comedies. 
Naharro's  verse  shows  not  rarely  high  artistic  finish ;  the 
humor  of  his  plays  is  often  broad,  but  always  original,  and 
the  interest  is  well  kept  up.  Hence,  his  plays  were  acted 
both  in  Italy  and  in  Spain,  and  soon  became  highly  pop- 
ular. 

The  true  national  drama  of  Spain  begins,  however,  only 
with  the  age  of  Charles  V.,  after  an  interval  during  which 
the   representation   of  dramas  was  forbidden   by   the   In- 
quisition.    Only  strictly    religious  plays  (mysteries)  were 
allowed.     Strangely  enough,  it  was  a  mechanic  of  Seville, 
Lope  de  Rueda  (d.  1507),  who  as  a  dramatic  writer  and  an  j 
actor  re-established   the   popular  drama.     His  plays  were 
performed  in  a  rude  structure  on  public  squares,  whenever  ' 
an  audience  could  be  collected,  but  they  proved  extremely  ! 
attractive,  and  evidently  had  struck  the  popular  vein.  His  J 
example  was  promptly  followed  by  others.     Thus,  Juan  de  ' 
la  Cueva  (d.  1608)  wrote  a  number  of  plays,  many  of  which 
are  on  national  subjects  and  of  great  interest.     Cristfival 
de  Virues  (d.  1609),  a  friend  of  the  great  Lope  de  Vega, 
attempted  to  imitate  the  ancient  Greek  masters  in  form  and 
in  spirit,  and  obtained  a  fair  success.     Three  tragedies  by 
Lupercio  de  Argensola  (d.   1603)  produced  a  great  sensa-  | 
tion,  but  failed  to  make  a  permanent  impression.  By  these 
authors,  however,  the  way  was  opened  to  a  dramatic  litera- 
ture founded  on  the  national  character  and  manners.    Cer- 
vantes, unsurpassed   in   another  department  of  literature. 
wrote    several    dramatic    works,    which,    however,    were 
eclipsed  by  the  greater  achievements  of  the  two  great  mas- 
ters  of    the    Spanish   drama — -Lope  de    Vega    Carpio    (d. 
1635)  and  Calderon  de  la  Barca  id.  1687).     The  former  ex- 
celled in   fertility,  originality  of  conception,  and  prompt- 
ness of  execution,  100  dramas  having  been  conceived  and 
written  in  twenty-four  hours.     His  works  comprise  all  the 
favorite  branches  of  the  Spanish  drama — comediae  divinas, 
including  uidaa  de  bcrUqs  and  autos  uaeramentales  (lives  of 


saints  and  glorifications  of  the  sacraments),  and  comedias 
humanae,  which  were  called  herdicas  when  they  related  to 
history,  and  de  capa  //  espada  ("sword  and  cloak")  when 
the  subject  was  intrigue.  Moreover,  almost  all  his  plays 
(over  2000)  have  has  (prologues),  entremeses  (interludes), 
or  eaytietet  (ballets),  interspersed.  His  rival,  Calderon,  was 
fully  his  equal  in  the  number  and  value  of  his  works,  and 
his  autoa  especially  exhibit  the  imposing  grandeur  of  Span- 
ish religious  zeal.  These  brilliant  examples  were  followed 
by  numerous  imitators,  and  even  after  the  decline  of  Span- 
ish poetry  dramatic  writers  flourished  down  to  our  day. 
Candamo  (d.  1709),  Caiii/.ares  (d.  1750),  and  Zamora  (d. 
1722)  are  still  favorites,  the  latter  especially,  through  his 
Don  Juan,  for  which  Mozart  wrote  the  music. 

Spanish  prose  began  early,  Juan  Manuel,  duke  of  Pena- 
fiel  (d.  1362),  having  written  in  his  El  Conde  Lucanor 
the  first  moral  tales.  Romantic  novels  abounded  from  the 
beginning,  among  which  the  Amadis  de  Gaula,  perhaps  by 
a  Portuguese,  Vasco  Lobeira  (d.  1403),  was  most  popular, 
being  frequently  republished  down  to  the  time  of  Charles 
V.  ( Los  If  Ubros  del  mm/  efforzado  Cah.  Amadis  de  Ganlat 
Salamanca,  1519).  This  was  followed  by  a  host  of  imita- 
tions, which  grew  weaker  and  weaker  till  works  of  this 
kind  became  a  laughing-stock  and  a  grievance.  This  led 
Miguel  Cervantes  de  Saavedra  (d.  1626),  of  all  Spanish 
authors  best  known  abroad,  to  write  his  immortal  Don 
Qi'i/otr,  a  parody,  and  at  the  same  time  the  best  model  of 
Spanish  prose.  His  Novelas  Ejemplttres  ("model  novels  ") 
snowed  the  remedy,  and  gave  new  vigor  and  great  popu- 
larity to  this  branch  of  literature.  Montalvan  and  Car- 
avajal  wrote  similar  novels  (Paris,  1616);  Montemayor 
(1554)  added  the  pastoral  novel ;  and  Hurtado  de  Mendoza 
(d.  1575),  a  soldier  and  a  diplomat,  invented  the  guato 
picarcsco,  comic  novels  with  heroes  taken  from  low  life. 
His  Lazarillo  dc  Tonnes,  the  standard  work  of  this  kind, 
was  followed  by  a  number  of  graphic  sketches  of  the  lower 
classes,  among  which  Mateo  Amman's  (d.  1609)  Guzman  de 
Alfaracke  stands  prominent.  Quevedo's  Gran  Tacafio  and 
Espinel's  Marcos  Obregon  are  masterpieces  of  the  kind; 
the  Limping  Devil  of  Velez  de  Guevara  (d.  1646)  furnished 
the  material  for  Le  Sage's  Diable  Boiteux. 

It  was  much  later  when  historical  writings  were  devel- 
oped, the  Spaniards  preferring  their  romances  and  ballads 
to  prose-writings.  In  1590,  however,  Perez  de  Ilita  pub- 
lished his  famous  History  of  the  Civil  Wars  of  Granada, 
which  still  holds  its  place  by  the  side  of  Mendoza's  Wot 
of  Granada,  and  by  Garcilaso  de  la  Vega's  (d.  1620)  His- 
tory of  the  Incas  of  Peru.  In  more  recent  times  this 
branch  of  literature  has  become  the  most  fertile,  thanks  to 
the  tendency  of  Spaniards  to  turn  from  the  sadness  of 
their  present  condition  to  the  glory  of  former  days.  Among 
modern  writers,  Martinez  de  la  Rosa  (1839).  Escosura, 
Berafin  Calderon,  and  a  lady,  Gertrudis  de  Avellaneda, 
stand  prominent.  Even  the  social  novel  gives  more  or 
less  attention  to  historical  descriptions,  and  the  Ger- 
man lady  who  writes  under  the  name  of  "  Fernan  Ca- 
ballero  "  has  excelled  here,  as  the  German  author  Hartzen- 
bush  excels  in  the  modern  drama.  The  same  popular  taste 
has  led  to  the  valuable  collections  of  older  works  published 
by  E.  de  Ochoa  in  Paris,  and  the  far  superior  Biblioteea  de 
Autores  Esparioles,  by  B.  C.  Aribau,  which  was  begun  in 
1S46  in  Madrid. 

The  student  of  Spanish  literature  will  find  ample  infor- 
mation, among  foreign  writers,  in  Bouterwek's  German 
and  in  Sismondi's  French  work  on  the  subject,  to  which 
Wolf's  History  of  Spanish  National  Literature  and  Schack's 
History  of  Spanish  Dramatic  Literature  (both  in  German)* 
must  be  added.  The  most  recent  work  in  Spanish  is  Ori- 
huela's  Spanish  and  American  Poeta  of  the  Nineteenth  Cen- 
tury (Paris,  1851),  and  for  reference  Ferrer  del  Rio's  Gal- 
lery of  Spanish  Literature  (Madrid,  1845)  is  useful.  The 
best  work  of  all  is,  however,  George  Ticknor's  History  of 
Spanish  Literature  (New  York.  1854),  which  is  admitted, 
even  by  Spanish  authorities,  to  be  .*till  unsurpassed  in 
thoroughness,  completeness,  and  accuracy. 

Schele  i>e  Verb. 

Spanish  Mackerel,  a  name  given  to  different  kinds 
of  fishes.  (1)  Along  the  eastern  coast  of  North  America 
it  is  applied  to  the  Ct/bium  maculatuin,  a  very  slender,  com- 
pressed, fusiform  fish,  with  many-rayed  dorsal  and  anal 
fins  (D.  xvii.-xviii.  2.15  +8-41  finlets":  A.  ii.  15  +  S-9  fin- 
lets),  the  lateral  line  slightly  deflected  under  the  second 
dorsal,  and  thence  continued  straight  to  the  caudal  fin,  and 
the  color  bluish-green  above,  satin-like  white  below,  with 
yellowish  spots  on  the  back  and  sides,  and  with  the  tirst 
dorsal  fin  blackish  before  and  along  its  margin.  It  attains 
a  length  of  nearly  two  feet,  and  sometimes  more.  It  is  a 
native  of  the  tropical  seas,  but  ranges  from  Southern  Bra- 
zil to  Cape  Cod.  It  is  now  frequently  caught  in  spring 
and  summer  along  the  Eastern  as  well  as  the  Southern 
coasts.     It  is  one  of  the  most  esteemed  of  salt-water  fishes, 
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and  commands  a  comparatively  high  price  in  the  markets. 
(2)  In  England,  along  the  Cornish  coast,  the  name  is  con- 
ferred on  the  Scomber  colias,  a  species  nearly  allied  to  the 
common  mackerel  {Scomber  scombrus),  and  having,  liko  it, 
a  stout  fusiform  shape,  comparatively  few-rayed  dorsal  and 
anal  fins;  the  spinous  dorsal  has  seven  spines,  and  there 
arc  five  or  six  finlets  above  ami  as  many  below;  the  lateral 
line  is  slightly  decurved  and  then  straight,  and  the  color 
dark-blue  on  the  back,  with  irregular  dark  broad  lines  and 
grayish  spots  on  the  sides.  It  often  reaches  fourteen  inches 
or  more  in  length.  According  to  Couch,  it  is  scarce,  but 
some  are  taken  every  year,  most  frequently  in  drift-nets 
and  in  single  specimens.  (3)  The  name  is  employed  by 
Pekay  and  Storer  for  the  Scomber  coliae  or  Dekayi  in  their 
works  on  the  fishes  of  Massachusetts  and  New  York,  and 
consequently  their  species  must  not  be  confounded  with  the 
one  now  generally  so  called.  At  one  time  the  Scomber  co- 
Has  was  abundant  along  the  American  coast. 

Theodore  Gill. 

Spanish  Main,  a  name  formerly  applied  to  the  south- 
ern part  of  the  Caribbean  Sea,  through  which  the  Spanish 
treasure-ships  passed  from  Mexico  and  Central  America  to 
Europe. 

Spanish  Town,  town  of  Jamaica,  West  Indies,  on  the 
right  bank  of  the  I  !obre,  is  the-  seat  of  the  English  govern- 
ment. It  contains  sumo  lino  public  buildings,  but  is  in 
general  ill-built,  unhealthy,  and  of  no  commercial  im- 
portance.    P.  about  70U0. 

Spanish  War  of  Succession.  See  Succession 
Wars. 

Spano  (Giovanni),  b.  at  Ploaghe,  Sardinia;  began  his 
education  in  his  native  island;  later  wentto  Rome  to  study 
the  Oriental  languages  with  Sarti  and  Lanci ;  afterward  to 
Turin,  where  he  profited  by  the  lessons  of  Peyron.  The 
following  works  of  Spano  are  very  valuable:  Vocabolario 
Sardo-ftuliano  e  Ttaltano-Sardo  (Cagliari,  1851,  2  vols.), 
Ortografia  Surda  (Cagliari,  1840,  2  vols.),  Bullettino  Ar- 
eheoloffico  Sardo,  which  was  continued  for  eight  years, 
Caiizoni  popolari  Sarde,  besides  numerous  learned  archae- 
ological and  linguistic  monographs. 

Span-Worm,   another  name  for  tho  Canker-Worm 

(which  see). 

Spar.  Sec  Baryta,  Calcareous  Spar,  Feldspar, 
Fluor-Spar,  and  Iceland  Spar. 

Spar'itloc  [from  Spanis,  the  ancient  Latin  name  of  the 
typical  genus],  a  family  of  fishes  of  the  order  Teleooephali 

ami  sub-order  Acanthopteri,  comprising  the  porgy  and 
shoepshead  of  the  II.  S.  and  related  forms.  The  body  is 
compressed  and  oblong;  the  scales  have  obsoletely  pecti- 
nated margins  and  stria1  diagonally  crossing  tho  surfaces, 
and  meeting  the  sides  at  acute  angles:  lateral  line  continu- 
ous to  the  caudal  fin;  head  compressed;  opercular  bones 
unarmed ;  nostrils  double;  mouth  terminal,  with  an  oblique 
lateral  cleft ;  upper  jaw  moderately  protractile,  and  with 
the  supramaxilhirjes  partly  sliding  under  tho  preorbital 
bones;  teeth  in  the  jaws  cither  developed  on  tho  sides  as 
molars,  or  in  front  as  more  or  less  defined  incisors,  or  of 
both  kinds;  palate  unarmed  :  branchial  apertures  continu- 
ous below  ;  branehiostegal  rays  five  to  seven  ;  dorsal  fin 
elongated,  with  its  spinous  portion  rather  longer  than  the 
soft,  and  folding  in  a  dorsal  groove  ;  anal  with  three  spines  ; 
caudal  lin  with  pointed  lobes;  pectoral  fins  pointed  and 
with  the  rays  branched  ;  vent  nils  thoracio,  each  with  a  .spine 
and  five  branched  rays,  and  with  pointed  axillary  scales. 
Tho  skeleton  has  about  the  normal  number  of  vertebra 
(t.  '*.  I>.  10-11  f  A.  14-13);  pyloric  ca?ca  are  developed  in 
small  number  (c.  </.  5).  The  family  is  quite  rich  in  specie-;, 
and  is  well  represented  in  all  warm  and  temperate  seas. 
There  is  a  considerable  range  of  variation  in  dentition  and 
squaumtion,  as  well  as  in  osteological  characters.  Those 
exhibiting  the  characters  above  enumerate  I  have  been  dis- 
tributed By  Dr.  Griinther  among  three  subfamilies — viz. 
(I)  Cantharina,  with  more  or  less  broad,  trenchant  teeth  in 
front  of  the  jaws,  no  molars  or  vomerine  teeth,  including 

mOStly     vegetable     feeders  J      (2)     Son/  /'no,     with     t  I'eiidi.i  n  I 

teeth  in  front  and  molar  teeth  on  the  sides,  mostly  carniv- 
orous; and  ('.'>)  Pagrina,  with  conical  teeth  in  front  and 
molars  on  the  sides,  mostly  carnivorous.     Mr.  (Jiinthcr  also 

confounds  in  the  same  family  the  Haplodaotylina,  which 
aro  at  leasl  more  nearly  related  to  Cirrhitidsdj  and  the 
Pimelepterina,  which  typiiy  b  peculiar  family.  Consider- 
ably over  100  peoie  are  known.  Pour  arc  inhabit  ant-;  of 
the' Atlantic  ooasl  waters  of  the  U.  S.  viz.  (I)  A  small 
species  named  Lagodon  rhomboides  j  (2)  the  celebrated 
beepshead,  Arehosargus  probatocephalu* ;  (3)  the  common 
porgy,  Stenatomus  or  gyrops  :  and  I  li  the  doubtful  Sparus 
aeuUahte.  No  typical  sparoids  have  yel  been  deteoted 
along  the  Pacific  coast  of  the  1'.  S.      (See  also  IVmnv  and 

Bhebp8bead.)  Theodore  Gill. 


Spark,  Electric  and  Galvanic,  See  Electricity, 
by  Pres.  Henry  Morton,  Ph.  D. 

Spark  ill,  p. -v.,  Orangetown  tp.,  Rockland  co.,  N.  Y., 
on  Northern  New  Jersey  R.  R. 

Sparks  (Jared),  LL.D.,  b.  at  Wellington,  Conn.,  May 
10,  1789 j  graduated  at  Harvard  1815;  was  mathematical 
tutor  there  L817-19, studying  theology  meanwhile;  became 
pastor  of  a  Unitarian  church  at  Baltimore,  Md.,  .May,  L819; 
was  chosen  chaplain  to  the  11.  S.  House  of  Representa- 
tives 1*21  ;  published  two  controversial  works  on  the  Trin- 
itarian questions  then  agitate. 1;  conducted  at  Baltimore  a 
periodical,  The  Unitarian  Miscellany,  1821—23;  retiredfrom 
the  ministry  on  account  of  ill-health,  and  remo\  ed  to  Boston 
L823;  purchased  the  North  American  !'■  view,  of  which  he  was 
sole  editor  until  18:J0;  published  ;i  ( ',,!/,  ,-ti'oi  .,/'  Eesaysand 
Tuftsin  Theology  from  various  Authors,  with  Biographical 
and  Critii  al  Notia  i  (6  vols.,  1823-26);  issued  a  Lift  ■-/John 
Ledyard  (1828);  visited  Europe  1828;  spent  considerable 
time  in  examining  the  English  and  French  archives  for  mate- 
rials of  American  history;  founded  in  1830  The  American 
Umanac  :  edited  for  the  U.S.  government  The  Diplomatic 
Correspondence  of  the  American  Resolution  I  [2  vols.,  1829— 
30) ;  published  The  Writings  of  George  Washington,  toith  a 
Life  of  the  Author  (12  vols.,  1834-37) ;  The  Life  of  Gott- 
verneur  Morris  (3  vols.,  1832);  conducted  two  series  of  a 
valuable  Library  of  American  Biography  list  Series,  10 
vols.,  Is:;i  -38;  2d  Series,  15  vols.,  '1844-48),  for  which  ho 
wrote  several  of  the  lives;  edited  The  Works  of  Benjamin 
Fran h-l in,  with  Notes  and  a  Life  of  the  Author  (10  vols., 
1836—40),  and  The  Correspondence  of  the  American  Revolu- 
tion (I  vols.,  1854);  published  two  or  three  controversial 
pamphlets  in  defence  of  his  editorial  conduct  in  correcting 
Washington's  orthography  and  grammar,  and  upon  other 
similar  topics.  Dr.  Sparks  was  McLean  professor  of  his- 
tory at  Harvard  1839-49,  and  president  of  that  institution 
1849-53.  D.  at  Cambridge  Mar.  14,  1866.  A  Memoir  by 
Rev.  George  E.  Ellis,  D.  I).,  was  published  in  1869. 

Spar/land,  p.-v.,  Whitefield  tp.,  Mar-hall  oo.,  TIL,  on 
Illinois  River  and  on  Chicago  Rook  Island  and  Pacific 
R.  R.,  has  coal-mines,  distilleries,  and  1  weekly  news- 
paper.    P.  558. 

Spar/row  [Ang.-Sax.  spearwa"],  a  name  applied  in 
English-speaking  countries  to  numerous  small  birds,  chiefly 
belonging  to  the  family  Fringillidie.  (1)  The  common 
sparrow  of  Britain  is  the  Pyrgita  domestica  or  Passer 
afomesticus.  This  is  a  rather  strikingly  colored  bird.  The 
sexes  are  differently  colored:  in  the  male  the  head  is  blu- 
ish-gray above,  with  a  black  band  from  the  base  of  the  bill 
to  the  eye,  and  a  longitudinal  black  streak  behind ;  whitish 
on  the  checks,  and  rich  rufous  brown  over  the  ear  and  nape 
of  tho  neck;  the  back  is  rufous;  the  wings  also  rufous, 
with  the  centre  of  each  feather  nearly  black  and  with  a 
rather  broad  transverse  whitish  band;  the  chin  and  throat 
are  black;  the  breast  grayish  brown  spotted  with  white; 
tho  belly  grayi-h- white ;  the  length  rat  In  ,  exceeds  six 
inches.  It  is  one  of  the  most  common  and  familiarly 
know  n  of  European  birds,  and  is  found  all  through  Europe, 
as  well  as  in  Northern  Africa  and  corresponding  climatic 
regions  in  Asia.  It  is  a  sociable,  fearless,  and  rather  ag- 
gressive species,  and  seeks  the  haunts  of  men,  being  the 
most  common  bird  of  the  cities.  The  sexes  pair  early  in 
spring,  and  are  very  prolific,  Inning  several  broods  in  the 
course  of  a  year,  and  live  to  seven  in  each  brood.  They 
are  very  careful  of  their  young.  The  species  has  been  ac- 
climatized in  the  II.  S.,  and  is  now  common  in  a  number  of 
cities.  According  to  Dr.  Brewcr.it  was  introduced  into 
Portland,  Mo.,  in  1858,  by  Mr.  Deblois;  into  New  York 
in  1860  and  following  years  by  Mr.  E.  Schieffelin  and  (in 
1864)  tho  Central  Park  commissioners  j  into  Boston  in  1868 
by  the  city  government;  into  Philadelphia  in  1869  by  tho 
municipal  authorities;   and  into  Washington  in  I S7 1   by 

the  Smithsonian    Institution.     It.  is  now  i tmon   in  all 

those  cities,  and  has  spread  into  the  surrounding  country. 
It  is   also   abundant  in  St.  Louis,  Salt  Lake  City,   Havana, 

etc.     (2)  Nearly  allied  to  the  i imon  sparrow   is  the  tree 

«..■  mountain  sparrow  {Pyrgita  Montana).  In  this  the  sexes 
are  little  differentiated;  the  head  and  nook  are  chestnut, 
white  mi  each  side  of  the  neck,  and  under  the  eve  and  over 
the  ear  is  a  narrow  black  streak ;  on  the  cheeks  and  sides  of 
the  neck  a  triangular  black  spot;  tho  back  and  wings  are 
reddish-brown,  streaked  with  black,  and  crossed  by  two 
narrow  transverse  whitish  bands;  the  chin  and  throat  are 
black;  the  broasl  and  belly  brownish-white;  the  length  is 

about  In  c  inches  and  a  half,  the  in  ah'  some  w  ha  I  o\eecding, 
and    the    female   rather   less   than    the   mean.      The      | 

has  noi  quite  as  extensive  a  range  as  tho  common  sparrow, 
ami  is  comparatively  rare  in  at  least  many  parts  pf  Britain. 
It  ;  is,  on  the  whole,  similar  in  its  habit-^  to  its  congener, 
but  not  so  prone  to  settle  in  cities.  Its  popular  name, 
"  tree  sparrow,"  is  duo  to  tho  belief  that  it  lives  and  ne-ts 
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more  in  trees  than  the  common  species,  but  it  also  often 
builds  in  companj  with  the  latter.  It  has  been  introduced 
into  the  r.  S.  to  a  small  extent  with  the  common  sparrow , 
□  obtained  at  St.  Louis.  Both 
,  i  :,  group  characterized  by  a  robust 
BW0H,  mandible  of  which  is  narrower  than 

the  npper. 

All  the  indigenous  American  "  sparrows  have  a  more 
s](.„  ;  whose  lower  mandible  is  as  wide  as  the 

:,     to  which  the  name  is  applied  are  nu- 
on    i  h  dogists(e.<y.Baird,  Brewer,  and  Kidg- 
e  the  name  in  connection  with  3  species  of 
Patten  -  hs,  I  of  Zonotiichia,  3  of  Pooepizaj  5  ofSpixeUa, 
3  of  Melotpizn,  3  of  Peuctea,  1  of  Embernagra,  and  2  of 
The   most    familiar  uf  these,  at    least    in  the 
is  the  Spizella  eocialie,  called  "chipping 
.  '.  "  or  "  chippy." 
A  prolonged  discussion  was  carried  on  recently  in  several 
journals  as  to  the  relations  uf  the  common  sparrow  (  Pyrgita 
domettica)  to  other  birds,  some  contending  that  it  drove 
the  native  species  away,  while  others  urged  that  it  did  not 
materially  interfere  with  them.     It  is  claimed  that  the  spe- 
cies has  proved  of  service  by  destroying  the  measure-worms 
which  formerly  infested  shade  trees  in  the  parks  of  the  sev- 
eral . ■it'u-s.  Theodore  Gill. 

Sparrow-Hawk,  a  name  given  to  several  forms  of  the 
genus  Falco  and  sub-genus  THnnnneuiue.  They  are  com- 
paratively small  species,  whose  wings  have  each  two  prima- 
ries emarginated  along  their  inner  webs,  the  second  to 
third  longest,  and  the  first  shorter  than  the  fourth  ;  thctar- 
sus  longer  than  the  middle  claw;  and  the  basal  joints  of 
the  toes  provided  with  transverse  soutellsB  ;  the  color  of  the 
sexes  is  very  different  at  all  ages,  but  the  old  and  young 
of  each  sex  are  alike.  The  common  American  species  is 
Falco  |  Tlumtnvitlue)  eparverius.  Its  diagnostic  character- 
istics are  the  bluish  crown  (with  or  without  a  patch  of 
rufous),  whitish  front  and  auriculars,  conspicuous  "mous- 
tache" across  the  cheeks,  the  rufous  back,  the  white  or 
whitish  abdomen,  and  the  barring  of  the  inner  webs  of  the 
primaries  with  white  and  dusky:  in  the  male  the  upper 
part  of  the  bead,  as  well  as  wings,  is  ashy-blue  or  slate- 
colored,  the  scapulars,  back,  rump,  and  tail  rufous;  the 
primaries,  secondaries  at  their  basal  halves,  and  broad  Bub- 
terminal  band  of  tail,  black  :  in  the  female  the  head  is  bluish 
above,  but  the  bluish  on  other  parts  is  replaced  by  rufous, 
which  is  barred  with  blackish.  Its  length  is  about  a  foot. 
The  species  is  an  inhabitant  of  North  as  well  as  South 
America,  but  is  divided  by  Ridgway  into  five  sub-species 
or  races,  limited  to  various  countries ;  the  only  U.  S.  form 
is  the  typical  SparveriM,  and  this  is  found  from  the  sub- 
polar regions  to  the  Isthmus  of  Panama.  It  preys  upon 
small  birds  as  well  as  mice  and  reptiles.  It  may  be  fre- 
quently  seen  perched  on  the  top  of  a  tree  nearly  erect  and 
motionless,  surveying  the  country  around.  It  breeds  in 
the  Northern  U.  B.  as  well  as  farther  N.,and  selects  for  its 
nest  a  hollow  tree,  in  which  it  lays  five  to  seven  dark  cream- 
colored,  nearly  spherical  eggs.  It  often  makes  incursions 
upon  poultry-yards  for  chickens.  Theodore  Gill. 

Spar'ta.  The  Greek  name  of  the  city  signifies  "sown 
land  "  (airapnj,  sc.  yi}),  and  in  truth  it  is  characteristic  of  the 
city  that  it  did  not  stand  upon  rocky  heights,  as  was  the 
case  with  nearly  all  Hellenic  towns,  but  upon  a  group  of 
knolls,  which  are  seen  on  the  right  bank  of  the  Eurotas,  an 
hour's  journey  E.  of  Mistra,  at  the  spot  where  now  stands 
a  new  Sparta.  The  first  glance  at  the  surroundings  makes 
it  elear  that  the  springing  up  of  a  city  in  this  place  was 
only  accidental;  it  was  the  camp  of  the  Dorians,  who, 
coming  from  the  N.,  gained  a  firm  foothold  first  on  this 
spot,  while  the  Aehaians  still  held  possession  of  the  strong- 
hold- and  cities  of  the  land.  The  place  was  marked  by  an 
island  which  al  this  point  divides  the  Eurotas  into  "two 
arms,  and  thus  tonus  a  natural  crossing.  Fuur  cantons 
were  e  in  the  pie-Dorian  times — Limnai,  Ky- 
■'■  Mesoa,  Pitane.  Limnai  and  Pitane  lay  in  the  low 
lands  by  the  river,  and  a  very  ancient  bloody  Artemis  wor- 
ship united  tb listricts.  The  centre  of  the  Dorian  city  was 

upon  the  hill,  whose  southern  slope  still  shows  to  view  the 
imposing  ruins  of  o   marble  theatre.     Of  all  the  hills,  this 
'    '"  \  el    Bpa  sc   at  the  summit,  on 
which  la\  I  idess  of  the  acropolis, 

Athena  Cbalkioiko  ,    ,  he  walls,  according 

to  the  oldest  style  of  buildii  >vered  with  bronze 

plates,  the  work  of  tin    a  culptor,  and  poet  GiU- 

ftd«-     The  large  spa  ■  und  £.  of  the  acropolis 

was  occupied  by  the  market-place,  in  which  centred  the 
traffic  of  all  Laconia.     A  portion     .  ,  bearing  the 

name  Choros,  was  designed  fur  the  representation  of  fes- 
tival dances,  and  this  part  must  be  com  ei  i  .  ..;  as  within 
Bight  of  the  theatre.  The  most  beautiful  side  of  the  mar- 
ket-place was  formed  by  the  Persian  porch,  the  entablature 


of  which  was  supported  by  figures  of  barbarians,  among 
them  portrait-statues  of  Mardonius  and  Artemisia.  The 
market-plaee  was  also  the  seat  of  government,  where  the 
gerontes  had  their  council-house,  and  the  ephors  their 
place  of  assemblage  and  archives.  The  market-place  had 
three  outlets.  From  the  first  led  the  street  Aphetais  (i.  e. 
"  race-course,"  corso)  toward  the  southern  plain.  By  the 
second  outlet  was  the  Skias,  a  large  pavilion -shaped 
rotunda,  the  work  of  Theodoros  of  Samos:  this  building 
was  arranged  for  assemblies,  and  lay  near  the  Kameion, 
the  seat  of  the  worship  of  Apollo  Kameios.  A  third  street 
led  from  the  market-place  past  the  theatre  to  the  tombs  of 
the  Agiadas.  While  the  principal  streets  led  from  the  mar- 
ket-place toward  the  plain  which  stretched  out  in  the  direc- 
tion of  the  Taygetos  range,  a  hollow  way  passed  through 
the  group  of  hills  to  the  Eurotas,  where,  not  far  from  the 
acropolis,  theatre,  and  market-place,  but  at  the  same  time 
in  the  rural  freedom  of  the  river-bank,  extended  the  quarter 
of  the  Pitanata?,  esteemed  the  most  beautiful  and  desirable 
portion  of  the  city.  Down-stream,  where  the  river-bank 
widened,  stretched  the  dromos,  an  enclosed  space  near  the 
gymnasium  and  stadium,  and  constituting  the  training- 
school  of  the  young  Spartans.  Next  to  it,  where  the  bank 
became  still  broader,  was  the  so-called  Platanistas,  low 
land  overgrown  with  plane  trees  and  intersected  by  canals, 
where  the  young  men,  divided  into  two  hostile  bodies,  exe- 
cuted their  unarmed  but  not  bloodless  mock  fights.  To  the 
left  of  the  Eurotas  extended  the  Menelaion,  which  towers 
above  river  and  plain  in  the  same  manner  as  does  the 
Janiculum  above  the  Tiber.  An  ancient  bridge,  the  foun- 
dations of  which  still  exist,  led  from  Pitane  to  the  hill-top, 
where  the  temple  of  Menelaos  and  Helena  was  seen  from 
far  crowning  a  cliff  700  feet  in  height.  Thither  thronged 
the  men  and  women  through  the  festive  street,  the  former 
praying  to  Menelaos  for  success  in  war,  the  latter  to  Helena 
for  the  gift  of  beauty,  (fferodot.,  vi.  61.)  A  large  number 
of  leaden  votive  figures  have  been  found  in  the  ruins.  The 
.Menelaion  was  situated  in  Therapne :  Therapnc  was  the 
acropolis  long  before  in  the  Achaian  times:  in  its  recesses 
lav  the  Dioscuri  at  rest,  "changing  day  and  day."  (Find. 
JVeta.,  x.  55.) 

The  appearance  of  Sparta  was  different  from  all  other 
Grecian  cities.  The  situation  had  nothing  imposing  in  it. 
The  small  hilly  undulations  by  the  Eurotas  vanish  in  face 
of  the  enormous  rocky  walls  of  Taygetos,  which  rise  steeply 
from  the  plain  to  a  height  of  7500  feet.  No  monuments 
exist  which  characterize  the  mistress  of  Hellas.  The  whole 
locality  gives  only  the  impression  of  rural  grace,  and  the 
prophetic  nurds  of  Thukydides  (i.  10)  have  been  literally 
fulfilled,  that  in  contrast  to  Athens,  Sparta's  ruins  would 
give  no  sign  of  the  former  greatness  of  the  city.  And  yet 
the  historic  character  of  Sparta  is  to  be  plainly  seen  in  all 
the  surroundings.  The  old  city  never  confined  itself  within 
narrow  walls;  the  citizens  dwelt  beside  each  other,  as  it 
were,  in  the  open  country.  The  canals,  whose  ditches  are 
seen  extending  diagonally  over  the  site  of  the  old  city, 
watered  the  gardens  and  plantations;  there  was  no  distinc- 
tion between  town  and  country.  The  laws  of  Lycurgus 
forbade  the  luxury  of  municipal  architecture,  even  the 
dwellings  of  the  kings  preserved  a  patriarchal  simplicity. 
The  city,  as  she  became  powerful,  was  filled  with  votive 
offerings  to  the  gods,  especially  with  tripods,  but  the  sacred 
centre  of  the  land  was  not  Sparta,  but  the  Amyklaion.  In 
Sparta  also,  after  the  Persian  wars,  a  more  imposing  style 
of  architecture  was  introduced,  as  is  shown  by  the  Persian 
porch;  but  the  more  Athens  took  the  lead  in  the  arts,  so 
much  the  more  remained  Sparta  behind,  and  even  Lysan- 
der's  victories  brought  the  city  no  new  adornments.  It 
only  lost  more  and  more  its  old  Doric  character;  the 
dwindling  numbers  of  the  citizens  drew  closer  together; 
they  themselves  were  no  longer  a  sufficient  protection ; 
ditches  and  entrenchments  were  constructed  against  De- 
metrius (290),  and  against  Pyrrhus  (279),  and  at  last  the 
city  was  enclosed  with  a  wall  whose  extent  Polybios  gives 
as  4S  stadia  (ix.  21).  As  Polybios  says  that  Sparta  within 
this  circuit  was  much  larger  than  Megalopolis  within  its 
wall  of  50  stadia,  we  must  conclude  that  the  wall  had  a 
circular  form  and  the  city  a  dense  population.  The  wall 
was  a  symptom  of  degeneration  and  loss  of  freedom  ( Lirins, 
39,  37);  even  under  the  tyrant  Nabis  it  did  not  enclose  the 
town  completely,  but  only  protected  the  open  sides.  It 
was  restored  after  the  capture  of  the  city  under  Philopoi- 
men,  and  remained  under  the  Romans,  under  whose  sway 
Sparta  was  one  of  the  most  populous  and  prosperous  cities 
of  the  peninsula. 

As  Sparta  was  never  destroyed  in  antiquity,  and  was  un- 
inhabited in  the  Middle  Ages,  it  is  reasonable  to  suppose 
that  many  antiquities  will  be  found  in  the  deep  soil.  Very 
remarkable  reliefs  of  the  old  style  have  come  to  light  in  the 
last  few  years;  especially  worthy  of  mention  is  the  four- 
sided  pedestal  with  the  reliefs,  published  in  the  Amiali  del 
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Institute  (1861,  tav.  d'agg.  C),  and  the  relief  with  Dionysos 
ami  Ariadne  (1870,  p.  272).  Since  the  foundation  of  the 
kingdom  of  Greece  the  capital  city  of  the  Eurotas  Valley 
is  in*  longer  Mistra,  situated  near  Taygetos,  but  has  been 
removed  again  to  the  Eurotas,  and  New  Sparta  spreads 
itself  out  on  the  hills  of  the  old  city.       Ernst  Curtius. 

Sparta,  p. -v.  and  tp.,  Conecuh  co.,  Ala.,  on  Mobile  and 
Montgomery  K.  K.     P.  913. 

Sparta,  p. -v.,  cap.  of  Hancock  co.,  Ga.,  on  Macon  and 
Augusta  K.  R.,  contains  7  churches  (3  colored),  an  acad- 
emy, a  weekly  newspaper,  1  cotton-factory,  a  steam  saw- 
mill, and  1  hotel.     P.  about  1500. 

Elam  Christian,  Ed.  "Times  and  Planter." 

Sparta,  tp.,  Knox  co.,  III.     P.  1950. 

Sparta,  city,  Randolph  co.,  111.,  on  Cairo  and  St.  Tenuis 
R.  R.,50  miles  S. of  St.  Louis,  Mo.,  was  fust  settled  in  1829 
under  the  name  of  Columbus,  but  changed  to  Sparta  in 
I s|(i;  contains  6  churches,  a  public  library,  a  high  school, 
1  bank,  1  newspaper,  3  flouring  and  2  woollen  mills,  2  large 
plough-factories,  and  4  wagon  and  carriage  factories.  1*. 
1335.  S.  Lovejoy  Taylor,  Ed.  "  Plaindealer." 

Sparta,  p. -v.  and  tp..  Dearborn  co.,  Ind.,  on  Ohio  and 
Mississippi  R.  R.     P.  1939. 

Sparta,  tp.,  Noble  co.,  Ind.     P.  1381. 

Sparta,  p. -v.,  cap.  of  Bienville  parish,  La.,  has  1  news- 
paper and  a  thriving  trade. 

Sparta,  v.  ami  tp.,  Kent  co.,  Mich.,  on  Grand  Rapids 
Newaygo  and  Lake  Shore  II.  R.     P.  lOoG. 

Sparta,  tp.,  Chippewa  co.,  Minn.     P.  275. 

Sparta,  p. -v.,  Chickasaw  co.,  Miss.     P.  99. 

Sparta,  p. -v.  and  tp.,  Sussex  co.,  N,  J.,  on  Sussex  R.  R. 
P.  20:J2. 

Sparta,  v.  and  tp.,  Livingston  co.,  N.  Y.,  on  Canase- 
raga  Creek.  Daniel  Shays,  the  leader  of  "Shavs's  rebel- 
liun  "  in  Massachusetts,  was  an  early  settler,  and  d.  hero 
Sept.  29,  1825.     P.  11S2. 

Sparta,  p. -v.  and  tp.,  Edgecombe  co.,  N.  C.     P.  1522. 

Sparta,  p. -v.,  Bloomfield  tp.,  Morrow  co.,  0.      P.  197. 

Sparta,  tp.,  Crawford  co.,  Pa.     P.  1131. 

Sparta,  p. -v.,  cap.  of  "White  co.,  Tenn.,  has  1  weekly 
newspaper.     P.  414. 

Sparta,  p. -v.  and  tp.,  cap.  of  Monroe  co..  Wis.,  in  the 
heart  of  La  Crosse  Valley,  at  the  junction  of  Chicago  Mil- 
waukee and  St.  Paul  and  Chicago  and  North-western  R.  Its., 
has  0  churches,  excellent  schools,  2  banks,  2  newspapers,  a 
public  library  and  reading-room,  paper,  woollen,  and  Sour- 
ing mi  lis,  carriage- works,  machine-shops,  a  large  pork-pack- 
ing establishment,  several  hotels,  and  medicinal  springs.  P. 
of  v.  2:iI4;  of  tp.  3461. 

D.  W.  C.  Wilson,  En.  "  Monroe  Co.  Republican." 

Spar'tacus,  b.  in  Thrace,  and  educated  as  a  shepherd  ; 
became  afterward  chief  of  a  gang  of  robbers,  but  was  cap- 
tured by  the  Homans,  sold  as  a  slave,  and  trained  as  a  glad- 
iator in  a  school  at  Capua.  By  showing  how  much  better 
it  would  be  to  die  in  an  attempt  at  freedom  than  to  be  butch- 
ered for  a  Roman  holiday  in  the  arena,  he  succeeded  in  form- 
ing a  conspiracy  among  the  pupils  of  the  schools,  number- 
ing 200,  mostly  Gauls  and  Thracians.  But  the  conspiracy 
was  discovered,  ami  only  70  of  the  members,  among  whom 
were  Spartaous  and  some  of  the  other  leaders,  escaped.  From 
a  cook's  shop  they  snatched  some  spits  and  cleavers,  fought 
their  way  through  the  streets  and  gates  of  Capua,  pillaged 
a  train  of  wagons  laden  with  arms  which  they  met  on  (lie 
road,  and  took  refuge  in  the  crater  of  Vesuvius.  Hero 
they  were  soon  joined  by  numbers  of  runaway  slaves;  an 
organization  was  accomplished,  Spartacus  was  chosen 
leader,  Crixus  and  (Knomaus,  two  Gauls,  his  lieutenants, 
and  formidable  predatory  expeditions  were  undertaken 
against  the  neighboring  towns.  C.  Claudius  Pulchcr  was 
then  sent  against  them,  and  blockaded  them  in  the  crater 
with  an  army  of  3000  men.  But  on  ladders  twisted  of  wild 
vines  Spartaous  led  his  troops  down  through  one  of  the 
most  impracticable,  hence  the  least  guarded,  fissures  of  the 
orator,  attacked  ('.Claudius  Puicher  unexpectedly  in  the 
rear,  and  annihilated  his  army.  After  this  success  the  in- 
Bigninoant  mutiny  of  a  few  slaves  rapidly  grew  into  a  for- 
midable  war.  The  peculiar  state  of  affairs  in  Southern 
Italy  contributed  much  to  this  result.  Tho  numerous  vil- 
lages, with  their  free  agricultural  population,  which  for- 
merly flourishe  1  in  these  regions,  had  entirely  disappeared 
during  tho  wars  by  which  Home  finally  subjugated  and  an- 
nexed the  country.  The  had  policy  of  the  Roman  states- 
men, the  insatiable  greed  of  tho  Roman  nobility,  and  a 
thirst  after  vengeance  in  the  Roman  people  had  caused 
this  widespread  devastation.  The  soil  was  now  almost  ex- 
clusively owned  or  leased  in  large  allotments  by  the  Roman 
nobles,  who  raised  immense  Books  here  or  cultivated  exten- 


sive olive-plantations  and  vineyards  by  means  of  a  numer- 
ous slave  population,  which  lived  in  the  most  abject  condi- 
tion. Spartacus  proclaimed  the  abolition  of  slavery,  and 
before  long  he  was  at  the  head  of  an  army  of  7", 000  men. 
Cities  were  conquered,  armies  were  routed,  and  Rome  seemed 
to  be  on  the  very  verge  of  ruin.  Spartacus,  however,  had 
a  just  idea  of  the  enormous  resources  which  the  city  could 
command  in  an  emergency.  He  never  dreamed  of  conquer- 
ing it.  Hi-  plan  was  simply  to  force  the  passes  of  the  Alps, 
leal  his  army  out  of  Italy,  and  then  sent!  every  man  to  his 
home.  With  a  victorious  army  of  about  100,000  men  he 
passed  by  Rome,  and  penetrated  into  (lie  regions  of  the 
Po,  where  he  was  met  by  two  consular  armies.  He  de- 
feated and  routed  them  both,  and  at  the  funeral  games 
which  he  celebrated  in  honor  of  CrixuS  he  compelled  the 
Roman  knights  among  his  prisoners  to  light  as  gladiators 
in  the  arena,  while  their  former  slaves  sat  in  the  amphi- 
theatre as  spectators  and  applauded  them.  These  victories, 
however,  which  prove  that  he  must  have  been  possessed  of 
considerable  military  talent,  made  it  difficult  for  him  to 
command  his  own  army.      His  soldiers  were  allured  by  the 

prod] t  of  booty,  and  refused  to  leave  Italy.     He  returned 

to  Southern  Italy,  and  went  into  winter  quarters  in  Thurii. 
Meanwhile,  dissensions  arose  in  his  camp.  The  Gauls  sep- 
arated and  formed  an  independent,  army,  which  was  speedily 
annihilated  by  the  Roman  generals.  The  discipline  in  the 
main  army  became  weakened,  and  the  situation  soon  became 
difficult.  Spartacus  knew  very  well  that  by  force  he  could 
never  compel  Rome,  but  he  hoped  to  oome  to  terms  with  her 
by  carrying  the  war  over  to  Sicily,  the  cornfield  of  Rome, 
where  a  recent  and  very  dangerous  slave  insurrection  was 
not  yet  wholly  extinguished.  He  hired  the  fleet  of  the  Cili- 
cian  pirates  to  carry  him  across  the  strait,  but  they  betrayed 
him,  and  delivered  up  a  part  of  his  army  to  the  pnetor,  Li- 
cinius  Crassus,  who  blockaded  him  at  the  extreme  point  of 
Bruttium.  An  attempt  to  cross  on  rafts  and  wicker  boats 
failed,  and  he  was  nearly  lost,  when  by  a  violent  assault  he 
broke  through  the  intrenehments  of  Crassus,  and  once  more 
made  Rome  tremble.  Lucullus  was  now  recalled  from  the 
East,  Pompey  from  the  West.  After  new  victories,  Spartacus 
turned  toward  Brundisium  with  the  purpose  of  seizing  tho 
shipping  in  the  harbor  and  crossing  over  to  Thrace.  But 
Lucullus  had  just  landed  herefrom  Epirus.  Turning  back, 
he  fell  in  with  the  army  of  Crassus,  near  the  source  of  the 
river  Silarus,  and,  well  aware  that  the  final  moment  ap- 
proached, he  killed  his  war-horse  in  front  of  his  army  and 
plunged  himself  into  the  midst  of  the  desperate  struggle, 
in  which  he  was  killed.  His  army  was  cut  to  pieces  ami 
dispersed.  One  remnant  of  it  was  destroyed  a  few  days 
afterward  by  Pompey;  0000  fugitives  wen-  crucified  along 
the  Via  Appia;  and  thus  ended  the  Servile  War,  which 
had  lasted  only  two  years  (73-71  B.  C.),  hut  which  was  not 
so  soon  forgotten.  Later  Roman  authors,  among  whom 
are  Cicero,  Horace,  etc.,  never  become  tired  of  vilifying  the 
slave-leader;  but  their  invectives  appear  inappropriate 
and  time-serving  to  modern  eyes;  for  his  cause  was  just, 
his  talents  admirable,  and  his  character  by  no  means  des- 
titute of  grandeur  and  elevation.       CLEMENS  Petersen. 

Spartanburg,  county  of  N.  W.  South  Carolina,  bor- 
dering on  North  Carolina,  watered  by  affluents  of  Broad 
River,  and  traversed  by  Spartanburg  and  Union  and  At- 
lanta and  Richmond  Airline  R.  Hs.,  has  a  hilly  surface, 
hut  productive  soil.  Cattle,  horses,  sheep,  and  swine  arc 
numerous,  and  it  has  several  cotton  and  flour  mills.  Sta- 
ples, Indian  corn,  wheat,  oats,  sweet  potatoes,  cotton,  a 
little  tobacco,  butter,  and  wool.  Cap.  Spartanburg.  Area, 
about  900  sq.  m.     Pop.  25,784. 

Spartanburg,  p.-v.,  Green's  Fork  tp.,  Randolph  co., 
Ind.      P,  102. 

Spartanburg,  p.-v.  and  tp.,  oap.  of  Spartanburg  co., 
S.  C,  on  Piedmont  Air-line,  Spartanburg  and  Union,  and 
Spartanburg  and  Ashville  R.  Rs.,  contains  Wofford  College, 
a  female  seminary,  orphans'  home,  3  newspapers,  2  banks, 
2  large  hotels,  2  carriage  and  wagon  factories,  and  excellent 
water-power.     P.  of  v.  1030  ;  of  tp.  2669. 

F.  M.  Browne,  Ed.  "Semi-weekly  Sentinel." 

Spartansburg,  p.-v.,  Sparta  tp.,  Crawford  co.,  Pn.,  on 
Pittsburg  Titusi  ille  and  Butfalo  R.  R.     P.  457. 

Spartianus  (.Elm-s).     See  LAMpniDirs. 

Spasm  [Gr.  a-irao-fioi.  from  an-ir,  to  "draw  or  stretch  "], 
sudden  and  involuntary  muscular  contraction.  The  relax- 
ation and  tension  of  muscular  tissue  are  dependent  on 
nen  e-foroe.  Spasm  of  muscle  may  result  from  disturbance 
of  tho  nerve-centres,  from  peripheral  irritation  of  the  af- 
fected part,  or  from  irritation  of  other  organs  or  surface-, 
rellccted  from  tho  nerve-centres.  When  spasmodic  rigidity 
is  persistent  for  any  length  of  time,  it  is  termed  tonic  spasm. 
Such  is  tho  period  of  rigidity  at  the  beginning  of  the 
leptio  attaek  and  tho  prolonged  rigidity  of  tetanu-  and 
ccrobro-spinal  meningitis.     When  spasm  is  brief  and  re- 
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ours  rapidly,  it  is  termed  clonic  spasm.     Such  are  the  inter- 
mitting and  rei d  n      eular  contractions  following  the 

inception  of  the  I  ae  epileptic  attack,  and  constituting  the 
ordinary  epileptiform  attacks  or  "fits"  of  children. 
,i  and  of  hysterical  seizures.     The 
tses  are  true  epilepsy,  epileptiform 
mi  i ■-.  :i-   indigestion  and  worms  in 
i   ,    in  adults,  and  in  the  conrae  of  Be- 
verc  ;l  rcotic  poisoning,  eto.,  chorea  or  "St 

Vitus'  ,  .  ."  tetanus,  hydrophobia.  .Many  lesser  and 
of  spasm  frequently  ooour.  Sneezing  and  cough- 
ing are  spasmodic  contractions  of  the  respiratory  tracts  ex- 
cited by  irritation  of  the  nasal  or  bronchial  mucous  mem- 
brane. Spasm  of  the  larynx  in  nervous  temperaments 
aphi  nia.  Asthma  is  spasmodic  constriction  of  many 
bronchial  tubes,  producing  dyspnoea.  Whooping-cough 
unites  extreme  hypersssthesia  and  spasm  of  the  bronchi 
with  spasmodic  oonstriotion  at  the  larynx — a  succession 
of  violent  expiratory  spasms  or  coughs, followed  by  a  sono- 
rous or  whooping  inspiratory  sound.  Spasm  of  the  heart. 
evidenced  by  dyspnoea,  prsecardial  distress,  and  disturbed 
circulation,  by  intermitting  and  irregular  heart-beats,  has 
many  causes — excess  of  food,  indigestion,  narcotic  depres- 
sion. Angina  pectoris,  or  spasm  of  the  heart,  with  asso- 
rted spasm  of  the  thoracic  walls,  is  frequently  due  to 
disease  of  the  coronary  arteries,  the  nutrient  vessels  of  the 
heart-wall.  Spasm  of  the  diaphragm  may  bo  due  to  indi- 
gestion, to  taking  cold,  or  to  gouty  or  rheumatic  vice.  In- 
testinal colic  and  cholera  morbus  are  conditions  of  painful 
spasmodic  constriction  of  the  intestines,  due  to  cold  or  bad 
diet.  In  invalids  and  persons  of  sensitive  nervous  system 
painful  spasms  of  various  internal  and  external  parts  may 
develop  suddenly  from  unknown  or  trivial  exciting  causes. 
The  immediate  relief  of  spasm  is  secured  by  so-called  anti- 
spasmodics or  nervines,  as  valerian,  musk,  camphor ;  by 
amesthetics,  narcotics,  and  sedatives,  as  bromide  of  potash, 
hyoseyainus.  belladonna,  opium.  The  permanent  cure, 
when  admissible,  demands  the  correction  of  known  causes, 
as  debility,  indigestion,  and  the  rheumatic,  gouty,  and 
other  blood-taints. 
E.  Darwin  Hudson,  Jr.   Revised  by  Willard  Parker. 

Spathe  [Gr.  <nra0<),  a  word  allied  to  our  spade],  the  sin- 
gle sheathing  bract  which  encloses  a  cluster  of  one  or  more 
flowers  in  many  species  of  endogenous  plants.  Sometimes 
the  enclosed  flowers  are  arranged  on  a  spike  of  the  form 
called  tpadix  (orox&f),  and  in  numerous  palms  the  spadix 
is  brandling,  and  besides  the  principal  spathe  there  are 
numerous  secondary  ones  on  the  spadix. 

Spathic  Iron  Ore.  See  Iron,  Ores  of,  by  John  B. 
Pea  use. 

Spauld'ing,  tp.,  Prince  George's  co.,Md.,on  Potomac 
River,  adjoining  the  District  of  Columbia.     P.  16S7. 

SpauWling,  tp.,  Saginaw  co.,  Mich.,  includes  p. -v.  of 
South  Saginaw.     P.  2117. 

Spaulding  (Ei.bridge  Gerry),  b.  at  Summer  Hill, 
Cayuga  CO.,  X.  Y..  Feb.  24,  1809;  educated  at  Auburn 
Academy;  taught  school;  studied  law;  was  admitted  to 
the  bar  in  Genesee  eo. :  removed  to  Buffalo  3834;  became 
solicitor  and  councillor  in  chancery,  city  clerk,  and  alder- 
man :  was  chosen  mayor  1*47  ;  member  of  the  State  assem- 
bly 1848;  member  of' Congress  1849-51,  and  again  1859- 
C3;  State  treasurer  1854-55;  was  member  of  the  canal 
board  two  years,  and  fur  several  years  president  of  the 
Farmers'  and  Mechanics'  Bank  of  Genesee  at  Buffalo.  He 
served  in  Congress  on  the  committees  on  foreign  affairs 
and  on  ways  and  means,  and  has  published  a  number  of 
speeches  and  pamphlets  on  finance  and  general  politics. 

Spaulding  (Levi),  b.  at  Jaffrey,  N.  H.,  Aug.  22, 1791 ; 
graduated  at  Dartmouth  College  1815  and  at  Andover  1818; 
went  to  Jaffna,  Ceylon,  as  a  missionary  of  the  American 
Board  :  remained  on  that  island  fifty-three  years,  during 
which  time  lie  made  but  one  visit  to  the  U.S.  (1844) ;  super- 
intended afemale  boarding-school  at  Oodooville;  prepared 
tracts,  hymns,  and  schoolbooks  in  the  Tamil  language,  into 
which  he  translated  several  religious  works;  prepared  (with 
Rev.  J.  Knight)  a  Tamil  Dictionary  (Madras.  1S44),  and 
;i  i,i  1  translation  of  the  Bible.  D.  in  Ceylon 
June  1*.  1873,  being  then  the  oldest  missionary  of  the 
American  Board. 

Spav'in  [It.  tpavenio],  certain  swellings  upon  the  hock- 
joint  of  the  horse.  In  the  parlance  of  the  stable  the  name 
'•  spavin  "  is  applied  to  two  entirely  dissimilar  diseases.  In 
•■  bog  spai  in  "  and  "  blood  sp;n  iu  "  the  swellings  and  lame- 
ness, if  there  be  lameness,  are  due  to  undue  secretion  of 
synovia  (the  lubricating  fluid  of  joints  and  parts  subjected 
to  friction)  in  the  bock-joint  or  in  the  sacs  (turtle  mueoeie) 
which  arc  located  upon  or  near  the  hock.  "Thorough- 
pin  "  is  identical  in  character  and  similarly  located,  and  is 
distinguished  by  tbo  fluid  occupying  two  connected  cavi- 


ties, into  either  of  which  it  may  be  forced  by  gentle  pres- 
sure, and  so  back  and  forth.  These  swellings  amount  to  a 
deformity,  but  are  seldom,  if  let  alone,  a  serious  inconve- 
nience to  the  animal,  although  it  may  be  otherwise  in  the 
worst  forms  of  the  disease.  They  are,  however,  unsightly 
ami  difficult  of  reduction.     The  lameness  which  sometimes 

;n npanies  them,  observable  when  the  horse  is  first  taken 

out  of  the  stable,  is  due  to  the  inflammation  of  the  syno- 
vial membrane  of  the  joint,  which  is  indeed  the  cause  of 
the  excessive  secretion  of  the  fluid.  The  most  successful 
treatment  is  entire  rest,  with  frequent  bathing  of  the  parts 
with  cold  water,  and  bandaging,  accompanied  by  firm  pres- 
sure upon  the  swelling,  secured  by  means  of  comprcssc-  or 
spring  trusses.  Blistering  is  of  little  or  no  avail.  Bone 
spavin,  or  spavin  proper,  is  bony  enlargement  (exostosis) 
of  the  bock-joint,  usually  commencing  at  the  lower  part 
of  the  joint  on  the  inside,  and  involving  the  heads  of  the 
splint,  and  cannon  bones,  and  of  the  small  bones  with 
which  they  articulate.  It  causes  lameness,  observable  even 
in  the  early  stages,  and  an  imperfect  action  of  the  joint, 
gradually  growing  worse  until  finally  the  various  bones 
become  to  a  great  extent  united  and  solidified  by  the  mass 
of  fibrous  bone  which  grows  over  them.  The  disease  is 
caused  by  strains,  to  which  the  hock  is  particularly  subject 
in  work -horses  drawing  heavy  loads,  especially  when  start- 
ing them,  and  in  race-horses  and  saddle-horses  accustomed 
to  leaping.  The  lameness  caused  by  spavin  in  its  incipi- 
ency  is  most  observable  when  the  horse  is  first  taken  out 
from  the  stable.  Even  before  this  is  much  noticeable,  a  slight 
swelling  may  be  detected  upon  the  inside  of  the  hock  in 
front  of  the  middle  of  the  joint.  To  see  this  distinctly, 
both  hocks  should  be  examined  and  compared  with  care, 
for  the  shape  of  this  joint — and  of  all  joints — in  different 
horses  varies  considerably,  but  the  corresponding  processes 
upon  different  legs  of  the  same  horse  will  be  alike  if  both 
aro  sound.  When  taken  early,  rest  and  counter-irritants 
will  effect  a  cure;  but  when  a  considerable  growth  of  bone 
has  taken  place,  no  absorption  sufficient  to  cause  a  per- 
manent cure  can  be  expected,  although  setons,  iodine  blis- 
ters, or  firing  may  cause  an  absorption  of  the  bony  excres- 
cence, or  even  of  the  contiguous  bone  to  some  extent.  The 
wisest  course  in  an  attempt  to  euro  a  spavined  horse,  when 
the  disease  is  taken  early,  is  to  turn  the  animal  out  to  grass, 
or  otherwise  regulate  his  diet  so  that  his  food  shall  be 
nutritious  yet  cooling,  and  moderately  loosening  to  the 
bowels.  At  the  same  time,  the  "  spavin-place "  may  be 
bathed  for  a  week  daily  with  salt  and  vinegar,  and  then  a 
blistering  salve  of  biniodide  of  mercury  rubbed  in  upon 
the  spavin.  The  salve  maybe  applied  once  in  three  or  four 
days,  and  both  the  strength  and  frequency  of  the  application 
should  be  graduated  according  to  the  amount  of  excitement 
produced  in  the  skin,  avoiding  any  considerable  blistering, 
but  maintaining  irritation  upon  the  surface.  After  several 
applications,  the  spavin  may  be  let  alone  until  all  heat  and 
evidence  of  excitement  in  the  skin  have  gone  down,  and  the 
treatment  then  renewed.  When  not  taken  at  its  earliest 
stage,  entire  rest  in  the  stall  will  promote  a  solid  union 
(ankylosis)  of  the  bones  affected,  and  cooling  lotions,  salt 
and  vinegar  and  iodide  of  potassium  in  solution  in  water, 
with  attention  to  diet,  will  reduce  the  swelling  of  the  con- 
tiguous parts,  which  is  often  considerable.  Thus,  after  a 
while  the  horse  will  be  able  to  labor  with  little  or  no  pain, 
but  with  more  or  less  stiffness  of  the  joint.  Severe  blister- 
ing and  the  use  of  the  firing-iron  are.  as  a  rule,  not  advi- 
sable, and  should  never  be  resorted  to  except  as  applied  by 
a  veterinary  surgeon  of  education  and  responsibility — 
never  by  a  farrier.  Though  caused  by  strains  and  over- 
work, spavin  is  peculiarly  hereditary,  and  a  spavined  horse 
or  mare  should  never  be  used  as  a  breeder.     M.  C.  Weld. 

Speak'er,  p. -v.  and  tp.,  Sanilac  co.,  Mich.     P.  1118. 

Speaker  of  the  House,  the  presiding  officer  of  the 
British  Houses  of  Parliament,  of  the  House  of  Representa- 
tives of  the  Congress  of  the  U.  S.,  of  the  lower  bouses  of 
State  legislatures,  etc.  In  the  parliamentary  bodies  of 
many  of  tho  British  colonies  the  name  and  office  of  Speaker 
are  also  retained.  In  England  the  title  was  first  applied 
to  Sir  Thomas  Hungerford  in  1370  {temp.  Edward  III.), 
Speaker  of  the  Commons,  but  the  office  is  much  more  an- 
cient. The  lord  chancellor  is  usually  the  Speaker  of  the 
House  of  Lords.  As  the  representative  of  the  House,  the 
Speaker  communicates  its  resolutions  to  others  and  con- 
veys its  thanks  or  censures.  He  is  thus  the  mouthpiece 
of  the  House,  whence  his  title  seems  to  be  derived.  In  the 
U.  S.  Houso  of  Representatives  the  Speaker  presides  over 
the  deliberations  of  that  body,  appoints  its  committees, 
supervises  its  journal,  certifies  to  the  amount  of  compen- 
sation due  its  members,  signs  its  bills,  resolutions,  writs, 
warrants,  subpoenas,  etc..  and  appoints  three  regents  of 
the  Smithsonian  Institution.  Ho  votes  in  cases  of  ballot, 
and  has  a  casting  vote  in  some  othor  cases.     He  is  chosen 
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by  the  House  from  its  own  number,  and  can  bo  removed 
from  office  by  the  House. 

Speaking-trumpet^  an  instrument  usually  in  the 
form  of  a  hollow  truncated  cone,  the  mouth-piece  at  the 
smaller  end,  and  the  larger  end  with  a  reflected  lip.  It  is 
used  for  intensifying  the  sound  of  human  speech  and  caus- 
ing its  further  propagation  in  one  direction.  Its  chief 
uses  are  on  shipboard  and  in  giving  commands  to  tircmen 
during  conflagrations.  The  trumpet  is  of  wood  or  metal. 
Its  invention  is  ascribed  to  Kircher  and  to  Sir  Samuel 
Morel  and,  but  the  instrument  was  well  known  lung  before 
their  time;  and  Alexander  the  Great,  we  are  told,  made 
use  of  it  in  his  wars.  The  theory  of  the  action  of  this  in- 
strument has  never  been  thoroughly  explained. 

Spear  (Samukl  P.),  b.  at  Boston,  Mass.,  in  1815;  en- 
tered the  U.  S.  army  18:33;  served  in  the  2d  Dragoons 
through  the  Florida  war,  and  in  all  the  battles  of  the  Mex- 
ican war  under  (Jen.  Scott,  being  wounded  at  Ccrro  Gordo  ; 
was  stationed  on  the  frontier  i84S-ol,  taking  part  in  tho 
Utah  expedition  under  Gen.  A.  S.Johnston;  raised  and 
commanded  during  the  civil  war  the  11th  Pennsylvania 
Cavalry,  which  did  good  service  in  scouting;  was  wounded 
twice  at  Five  Forks  ;  was  made  brigadier-general  and  brevet 
major-general;  suffered  during  his  last  years  from  a  slow 
disease  contracted  in  the  service,  and  after  long  illness  d. 
in  St.  Luke's  Hospital,  New  York  City,  May  5,  1S75. 

Spear  (Samuel  Thayer),  D.  D.,  b.  at  Ballston  Spa, 
N.  Y.,  Mar.  14,  1812;  graduated  as  a  doctor  of  medieino 
Apr.  15,1833,  at  the  College  of  Physicians  and  Surgeons  in 
the  city  of  New  York;  studied  theology  under  Rev.  Dr. 
Beman  of  Troy,  N.  Y. ;  was  ordained  and  installed  over 
the  Second  Presbyterian  church  of  Lansingburg,  N.  Y., 
1835  ;  in  1848  accepted  a  call  from  the  South  Presbyterian 
church  in  Brooklyn,  N.  Y.,  and  in  1870  became  one  of  the 
editors  of  the  Independent,  which  position  he  now  (1870) 
holds.  His  publications  are  The  Family  Power,  Eighteen 
Sermons  on  the  Rebellion,  preached  during  tho  war,  ten 
essays  in  various  quarterly  periodicals,  The  Lcyaf-Ten- 
der  Acts  considered  in  Relation  to  their  Constitutionality 
and  Political  Economy.  He  has  in  press  a  work  to  be  en- 
titled Religion  and  the  State,  or  the  Bible  and-  the  Public 
Schools.     "  R.  D.  Hitchcock. 

Spearman's,  tp.,  Shelby  co.,  Ala.  P.  500. 
Spear'mint  (  M.  viridis),  a  species  of  plant  of  the  genus 
Mentha  and  order  Labiataj,  found  abundantly  in  Europe 
and  tho  U.  S.,  generally  upon  moist  soil ;  is  frequently  cul- 
tivated for  the  sake  of  its  leaves,  which  arc  used  as  the 
chief  ingredient  in  a  popular  sauce  for  roast  meats  and  for 
imparting  a  flavor  to  alcoholic  beverages.  An  oil  is  also 
distilled  from  spearmint,  and  from  this  an  essence  is  pre- 
pared, both  possessing  valuable  medicinal  uses.  The  com- 
mon spearmint  is  a  handsome  plant,  with  deep-green, 
lanceolate,  acutely  serrate,  and  nearly  sessile  leaves,  and 
pale  purple  flower  springing  from  an  erect  stem,  usually 
two  feet  in  height. 

Spe'cies  [Lat.],  in  logic,  denotes  a  group  of  individ- 
uals agreeing  in  common  attributes  and  designated  by  a 
common  name,  this  group  of  individuals  being  one  of  sev- 
eral groups  agreeing  with  it  in  some  of  the  common  attri- 
butes, and  included  with  those  groups  under  a  common 
name  called  the  ijenus.  Thus,  genus  and  species  are  rela- 
tive terms,  and  tho  same  concept  may  be  a  genus  when 
considered  in  relation  to  subordinate  concepts,  which  are 
its  species,  or  a  species  when  considered  as  subordinate  to 
a  more  general  concept.  Thus,  man  is  a  genus  with  refer- 
ence to  negro,  Indian,  European,  etc..  and  a  species  with 
reference  to  animal,  biped,  etc.  While  the  eumtnum  genua 
can  never  in  turn  be  species,  the  in/mm  species  is  the  spc- 
oies  which  can  never  become  genus,  but  can  contain  only 
individuals.  There  can  be  only  one  ennimum  gen. is,  but 
thero  is  practically  no  limit  to  the  number  of  species,  and 
hence  it  is  next  to  impossible  to  ascertain  the  infimn  apeoit  a. 
The  species  has  greater  comprehension  (/.  e.  more  attri- 
butes belong  to  it)  and  less  extension  (includes  fewer  in- 
dividuals) than  the  genus. 

Spocic3,  in  perception,  is  a  term  used  formerly  in  ex- 
plaining the  process  of  external  perception.  It  was  main- 
tained that  external  objects  send  forth  species  or  images  of 
themselves,  which  make  impressions  on  the  bodily  organs 
and  imprint  themselves  on  the  mind.  A  sensible  species 
was  th'  resulting  impression  upon  tho  senses;  an  intelli- 
gible species  the  concept  of  the  understanding.  William 
of  Occam  and  his  followers  vigorously  oombated  this  theory 
of  vicarious  species,  as  indeed  Reid  and  the  Scotch  school 
have  done  recently.  Apart  from  this  theory,  however,  the 
question  of  the  reality  corresponding  to  the  species  was  dis- 
cussed by  the  Nominalists  and  Kkausts  (which  see),  and 
forma  one  of  the  most  interesting  themes  in  the  history  of 
philosophy.  William  T.  Harris. 


See  Patents,  Laws  relating;  to,  by 

Sec  Gravitv,  Specific,  by  Pnns. 

Sec  Heat,  by  Prof.  W.  P.  Trow- 


Specification. 

George  <Sifford. 

Specific  Gravity 
F.  A.  P.  Barnard. 

Specific  Heats. 

BRIDGE,  A.  M. 

Specific  Perform 'ance.     This  term  belongs  to  the 
equitable  jurisprudence  of  the  U.  S.  and  of  England,  and 
denotes  the  species  of  remedy  conferred  by  courts  of  equity, 
in   which  a  party  is  compelled   to  perform  the  very  thing 
which  he  has  undertaken  to  perform  in  behalf  <>f  the  per- 
son to  whom   the  undertaking  is  given.      In   its   broadest 
sense  the  phrase  would  properly  describe  all  the  varieties 
of  equitable  relief,  which  consist  in  procuring  a  defendant 
upon  whom  an  obligation  rests  to  do  the  very  specific  acts 
which  such  obligation  requires  him  to  do;   but  in  its.  tech- 
nical and  more  restricted  signification  it  is  confined  to  cases 
in   which  the  obligation  arises  out  of  a  contract  entered 
into  by  the  defendant.     The  common  law  knows  but  one 
form  of  remedy  for  the  breach  of  any  and  all  contracts — a 
recovery  of  money  either  as  debt,  or  damages.     Whatever 
be  the  nature  of  the  agreement,  whatever  be  its  subject- 
matter,  whatever  acts  or  omissions  it  calls  for,  a  pecuniary 
compensation  for  its    non-performance   is  the  only  judg- 
ment that  can  ever  bo   obtained    against  the  defaulting 
party  by  means  of    the  common-lnw  courts.      It    is   very 
plain  that  in  the  innumerable  variety  of  relations  incident 
to  modern  society  contracts  will  necessarily  be  made  for 
whose  breach  this  mere  pecuniary  payment  would  be  an 
utterly  inadequate,  and  often   impracticable,  relief;  and  a 
system   of   municipal   law   which   provided  no  other  kind 
would  fail  in  maintaining  and  dispensing  the  justice  which 
is  the  final  object  of  all  enlightened  jurisprudence.     To 
supply  this  defect  in  the  common-law  methods  the  courts 
of  equity  began  long  since  to  decree  the  specific  perform- 
ance of  contracts  in  certain  cases;  and  the  general  princi- 
ples which  determine  the  classes  of  agreements  to  which 
this  remedy  may  be  applied  are  now  ascertained  and  well 
settled,  and  constitute  a   distinct  department  of    equity. 
The  doctrine  as  thus  established  will  be  shown  in  the  sim- 
plest and  clearest  manner  by  enumerating  the  instances  in 
which  a  specific  performance  will  not  be  decreed,  and  which 
are  therefore  left  within  the  exclusive  jurisdiction  of  the 
common-law  tribunals  and  to  the  application  of  the  com- 
mon-law remedies:  (1)  The  fundamental  and  most  import- 
ant rule  is,  that  a  specific  performance  will  not  be  ordered 
when  the  compiaining  party  can  obtain  adequate  relief  by 
means  of  a  purely  legal  judgment.     If,  therefore,  the  con- 
tract vests  the  plaintiff  with  property  in  a  chattel,  so  that 
he  can  recover  its  possession  through  an  action  at  law,  or 
if  by  the  money  recovered  he  can  restore  himself  to  the 
same  position,  in  contemplation  of  law,  which   he  would 
have  occupied  if  the  defendant  had  fulfilled  his  agreement, 
he  will  be  left  to   his  legal  remedy  alone,  and  courts  of 
equity  will  not  interfere  in  his  behalf.     As  an  illustration  : 
If  the  contract  relates  to  ordinary  goods  and  chattels,  or  to 
I  any  kind  of  personal  property  having  a  marketable  value. 
and  contemplates  a  delivery  thereof  in  any  manner  or  a 
transfer  of  title,  since  a  sufficient  sum  of  money  paid  to 
the  injured  party  will  always  enable  him  to  purchase  or 
procure  other  articles  of  a  like  nature,  amount,  and  value 
to  those  stipulated  for,  such  a  pecuniary  compensation  is 
deemed  an  adequate  remedy,  and  a  specific  performance 
will  be  refused.      The  example  here  given,  and  the  fun- 
damental rule  which  it  illustrates,  have  a  very  wide  ap- 
plication,   and    they    remove    at    one     blow    all    ordinary 
agreements  concerning  personal  property,  especially  those 
which  arc  mercantile  in   their  character,  from  the  opera- 
tion of   this  equitable  mode  of  enforcement.     The  mere 
fact,   however,   that   an   agreement  deals  with  or   relates 
lo    personal   property   does    not   necessarily    withdraw    it 
from  the  jurisdiction  of  a  court  of  equity.     The  subject- 
matter  may  be  a  chattel   of  some  peculiar,  intrinsic,  but 
not  marketable  value,  which  cannot  be  elsewhere  purchased 
or  reproduced,  so  that  pecuniary  damages  will  not  com- 
pensate for  its  loss;  and  in  such  cases,  although  they  are 
exceedingly   rare,  the  specific  relief  may  bo  obtained.     A 
Certain  class  of  covenants,  also,  wherein  the  parties  promise 
to  execute  some  further  and  moro  formal  agreements — as, 
for  example,  to  execute  a  marriage  or  family  settlement  on 
wile  and  children — may  be  Specifically  enforced   by  com- 
pelling an  execution  of  the  contemplated  instrument,  al- 
though it  relates  to  personal  property  and  not  to  real  estate. 
These    instances,  however,   are  comparatively   few,   and    in 
the  vast   majority  of  contracts  concerning  personal  prop- 
erty or  personal  services  the  money-recovery  granted   by 
the  law-courts  is  regarded  as  an  adequate  relief,  and  the 
extraordinary  remedy  administered  by  the  equity  tribunals 
is  denied.     In  all  the  subsequent  rules  it  i>  of  course  as- 
sumed that  the  agreement,  if  judged  by  tho  principle  alone 
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which  fa  stated,is  one  to  which  the  equitable 

method  .  be  applied.     (2)   In  order 

tl,at  ..  maj  l"'  decreed,  Buoh  :i  per- 

forman  :    possible  by  the  contracting 

ii  ginal  tcrm>  of  the  contract 

(,e  ,)";,;  .     fulfil,  or  if  from  circumstances 

ttioo  the  power  has  been  lost,  even 

i    pro  tuced  by  his  own  voluntary  act,  a 

|]  do|  go  through  the  empty  form  of  or- 

f  to  be  accomplished,  and  the  plain- 

i  with  an  award  of  pecuniary  dan 

i ..■  enhanced  '>y  reason  of  the  defend- 

i   n  example,  if  the  owner  of  a  form  Bhould, 

alid  agreement  of  Bale,  bind  himself  to  convey  it  to 

the  pu  i  d  o  future  day  named,  but  before  that  time 

rrived  should  actually  convey  it  to  another  boiUk-Jide 

jpc  ific  performance  of  the  contract  would  not 

be  decreed  :it  t he  suit  of  the  original  vendee,  because  a 

transfer  of  the  title  to  him  by  the  vender  would  then  be 

impossible,  and  he  would  be  left  to  his  action  for  damages. 

corollary  of  this  rule,  it  is  requisite  that  the  terms  of 
the  contract  Bhould  be  so  plain  and  unambiguous  that  there 
oan  fa  fcble  dount  as  to  the  intention  of  the  par- 

ties, ami  that  this  design  maybe  directly  carried  into  effect 
by  the  judgment.  [3)  Not  only  must  the  performance  be 
possible  by  the  party  upon  whom  the  obligation  rests,  but 
u  bject-mattor  of  the  agreement,  and  its  stipulations  in 
regard  thereto,  must  be  of  such  a  nature  that  the  court,  by 
i  of  its  ordinary  administrative  instruments  and  ma- 
chinery, can  compel  the  specific  performance  which  it  de- 
crees. Cases  in;i\  arise,  and  are  not  infrequent,  in  which 
the  court,  after  directing  a  performance  according  to  the 
proi  isions  of  the  contract,  would  have  no  power  to  directly 
enforce  its  decision  without  departing  from  its  customary 
functions  or  incurring  an  amount  of  trouble,  care,  and  re- 
sponsibility  incompatible  with  the  discharge  of  its  regular 
duties;  n  specific  performance  will  then  be  refused,  how- 
ever inadequate  might  be  a  mere  recovery  of  damages. 
Under  the  operation  of  this  principle  the  agreement  of  an 
actor,  a  Binger,  a  painter,  or  other  artist  to  employ  his  talents 
in  a  Specified  manner  cannot  be  specifically  enforced:  and 
the  rule  applies  in  general  to  all  stipulations  for  personal 
Services,  notwithstanding  the  fact  that  these  services  may 
be  "i  such  exceptional  value  that  they  cannot  be  procured 
from  any  other  person  but  the  defendant.  For  the  same 
reason,  it  has  been  decided  that  the  specific  performance  of 
a  contract  to  construct  a  railroad  will  not  be  decreed,  since 
sin  h  an  undertaking  is  too  extensive  and  burdensome  to 
be  carried  on  under  the  direction  of  a  court  of  equity.  (4) 
Finally,  in  addition  to  the  foregoing  requisites,  the  agree- 
ment and  the  relations  of  the  parties  must  be  such  that  a 
derive  of  specific  performance  will  be  reasonable,  just,  and 
equitable,  it  is  BOmetimes  said  that  this  remedy  is  never 
a  claim  of  right,  but  is  always  a  matter  of  discretion.  The 
doctrine  as  thus  stated  simply  means  that  in  determining 
whether  the  relict'  shall  be  granted  in  a  given. case  certain 
equitable  considerations  are  to  be  taken  into  account,  and 
n"t  tin-  mere  tart  that  the  agreement  is  valid  in  law.  The 
beneficent  principle  is  applied  that  he  who  seeks  equity 
must  do  equity.  If.  therefore,  the  contract  was  procured 
by  overreaching  or  artifice,  although  not  so  tainted  with 
fraud  as  to  be  invalid,  if  it  is  unfair  or  oppre>~ive  in  its 
terms,  if  the  consideration  is  grossly  inadequate,  if  its 
Specific  enforcement  would  be  unreasonably  burdensome  to 
the  defendant  without  any  corresponding  benefit  to  the 
plaintiff,  if  the  plaintiff  has  been  guilty  of  unnecessary 
delay  in  prosecuting  the  action  whereby  his  opponent  has 
been  prejudiced, — in  these  and  in  similar  cases  showing  a 
want  of  good  faith  or  diligence  on  one  side  or  serious  in- 
jury on  the  other,  the  equitable  considerations  become  con- 
trolling, and  lead  '■>  a  denial  of  the  specific  remedy.  As 
tin-  practical  result  "!'  the  foregoing  rules,  the  usual  con- 
tract- whii  :ed  by  a  decree  for  a  specific  per- 
formance are  thoi  i  latin g  to  land  as  their  subject- 
matter,  li  1  doctrine  of  the  equity  courts  that 
money-dan  :  .  i  ite  relief  for  the  breach 
of  such  agreements.  Ibis  conclusion  is  partly  based  upon 
Ho-  fact  thai  !..  attributed  to  the  very 
premises  bargain*  Mibleof  pecuniary 
eetimate  and  compensation,  but  chiefly  upon  the  pre-emi- 
nence which  the  I  :iven  to  the  owner- 
ship of  land  in  comparison  v.  Itfa  -  .  erj  other  species  of  prop- 
erty. A  contract  for  the  conveyance  of  land,  or  for  the 
creation  ol  in,  it  valid  by  the  statute  of 
frauds,  and  if  complying  with  tl  nlmve  de- 
scribed, will  in  general  be  enforced  by  a  decree  of  specific 
performance  compelling  the  execution  of  the  proper  instru- 
ments and  the  creation  or  transfer  of  th  proper  interests. 
What  contracts,  are  thus  valid  under  th.-  statute,  an. I  how 
far  courts  of  equity  have  grafted  exceptions  upon  this 
enactment,  substituting  certain  act-  of  the  parties — smih 


as  the  vendee's  possession,  making  improvements,  and  pay- 
('  the  price — in  place  of  the  written  evidence  required 
by  the  legislature,  are  questions  of  the  highest  importance, 
but  clo  not  legitimately  belong  to  the  subject-matter  of  this 
article.     (See  Frauds,  Statute  of.) 

,1ohn  Norton  Pomehoy. 

Spoc'tacles  [Lat.  apectaculuni],  a  device  for  the  im- 
provement of  defective  sight,  the  invention  of  which  is 
variously  ascribed  to  Alexander  da  Spina  of  Florenre.  .-r 
to  his  contemporary  and  fellow-townsman,  Salvinus  Ar- 
matus  (d.  1317) j  also  to  Roger  Bacon  (d.  about  1292). 
But  it  is  more  probable  that  the  knowledge  of  them  in 
Europe  came  through  the  Saracen  Alhazen  id.  1 11 
The  Chinese,  we  are  told,  have  for  ages  employed  spec- 
tacles for  the  relief  of  defective  eyesight.  Spectacles  are 
of  various  kinds.  For  long-sighted  (presbyopic)  person-, 
whose  imperfect  vision  is  due  to  too  great  flatness  of  the 
U us  and  cornea,  cither  plano-convex  lenses  or  menisci  are 
employed  (the  latter, called  periscopic  glasses, were  recom- 
mended by  Wollaston).  Both  of  these  magnify  objects  and 
render  near  objects  more  distinct.  Near-sighted  spectacles 
(for  the  use  of  myopic  persons,  those  whose  cornea  and 
crystalline  lens  are  too  convex)  are  either  plano-concave, 
concavo-concave,  or,  in  the  case  of  the  so-called  periscopic 
glasses,  the  front  is  slightly  convex  and  the  inside  deeply 
concave.  Plane  glasses,  colored  blue,  green,  or  smoky,  are 
used  by  persons  with  eyes  too  sensitive  to  the  light.  Cata- 
ract-glasses have  powerful  convex  lenses,  and  are  employed 
by  persons  whose  eyes  have  been  operated  upon  for  cata- 
ract. Of  late,  considerable  attention  has  been  given  to  the 
examination  of  each  eye,  and  the  careful  adaptation  of 
each  lens  to  the  needs  of  the  eye  it  is  to  serve;  since  it  is 
very  common,  especially  in  myopic  or  near-sighted  per- 
sons, to  find  different  degrees  of  abnormality  in  the  two 
eve-.  Periscopic  glasses  permit  the  wearer  to  examine 
objects  with  less  turning  of  the  head  than  others.  Many 
spectacles  are  sold  which,  as  dealers  pretend,  have  their 
surfaces  ground  to  a  parabolic  curve,  but  the  construction 
of  such  lenses  is  difficult  and  expensive,  although  it  is  cer- 
tain that  if  properly  made  there  would  be  somewhat  less 
spherical  aberration  with  such  lenses.  The  best  optical 
glass  should  be  used  for  spectacles.  Brazilian  pebble  (rock- 
crystal  I,  first  recommended  by  Brewster,  has  a  very  low  dis- 
persive effect,  and  if  of  perfectly  uniform  refractive  power 
would  consequently  be  better  than  glass;  but  it  is  stated 
that  in  practice  it  is  found  defective,  and  that  nearly  all 
the  so-called  pebble  spectacles  are  of  a  common  grade  of 
glass.     (See  also  Ophthalmology.) 

Spectator.     See  Addison  (Joseph). 

Spectral  Illusions,  Delusions,  and  Hallucina- 
tions.    See  Insanity,  by  W.  A.  Hammond,  M.  D. 

Spectre,  applied  to  animals.     See  Lemur. 

Spec'troscope  [Lat.  spectrum,  "image,"  and  Or. 
vkojtuv,  to  '*see"j.  An  instrument,  as  its  name  implies, 
designed  for  the  formation  and  examination  of  spectra. 
Although  as  yet  (1876)  the  invention  is  barely  sixteen 
years  old,  we  already  owe  to  it  many  of  the  most  remark- 
able discoveries  of  modern  science.  By  its  means  the  light 
from  ;i  body,  at  whatever  distance,  can  be  made  to  tell  more 
or  less  completely  the  story  of  its  chemical  composition, 
physical  conditions,  and  motion. 

Newton'*  Experiment. — If  a  beam  of  sunlight  entering  a 
darkened  room  be  made  to  pass  through  a  triangular  prism 
of  glass  at  the  proper  angle,  the  rays  will  be  refract*  d  out 
of  their  course,  the  different  colors  taking  slightly  divergent 
paths;  if  a  white  screen  be  now  placed  so  as  to  receive  the 
refracted  beam,  there  will  be  formed  upon  it  an  elongated 
band  of  colored  light,  red  at  one  extremity  and  violet  at 
the  other,  with  the  remaining  hues  of  the  rainbow — orange. 
yellow,  green,  blue,  and  indigo — arranged  in  order  between 
them.  This  colored  band  is  called  the  solar  spectrum,  and 
the  experiment  described  we  owe  to  Xewton,  who  thus  dis- 
covered the  composition  of  white  light. 

Projection  of  the  Spectrum. — The  spectrum  formed  in  this 
way  i-  impure,  since  the  different,  colors  overlap  each  other. 
But  if  the  light  be  admitted  only  through  a  very  narrow 
slit  placed  parallel  to  the  edge  of  the  prism,  and  then,  be- 
fore reaching  the  prism,  be  passed  through  a  convex  lens  SO 
adjusted  that  if  the  prism  were  absent  it  would  form  a  dis- 
tinct image  of  the  slit  upon  the  screen,  we  shall  get  a  pure 
spectrum,  with  each  tint  completely  isolated  from  every 
other.  If  sunlight  be  employed,  the  spectrum  will  be 
marked  by  numerous  faint  >lnrk  lines:  if  the  electric  light, 
it  will  show  bright  bands  and  lines.  This  is  the  method 
ordinarily  used  in  exhibiting  the  phenomena  to  an  au- 
dience. The  accompanying  diagram  (Fig.  1)  will  make 
the  arrangement  clear. 

Wollaston'*  Experiment. — Another  method  is  simply  tn 
look  through  the  prism  at  a  narrow  slit  from  -i  distance  of 
20  or  SO  tVet.     It  was  in  this  way  that,  in   1S02,  Wollaston 
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first  observed  a  few  of  the  dark  lines  in  the  solar  spectrum. 
Some  years  later,  in  1814^15,  Fraunhofer,  the  celebrated  op- 

Fig.  1. 


C,  condensing  lens,  important  hut  not  essential ;  S,  slit. ;  L,  lens 
forming  image  of  slit;  P,  prism;  I,  spectrum;  O,  place  where 
image  of  slit  would  fall  if  the  prism  were  removed. 

tician  of  Munich,  independently  made  the  same  observation, 
and  by  substituting  fur  the  naked  eye  a  small  telescope, 
greatly  increased  the  power  of  the  apparatus.  He  made 
a  very  careful  and  accurate  map  of  the  spectrum,  and  to 
this  day  its  dark  lines  are  known  by  his  name.  He  also 
made  some  observations  of  a  similar  nature  upon  the  light 
of  the  moon  ami  the  stars.  lie  satisfied  himself,  moreover, 
that  the  cause  of  the  lines  was  not  in  our  atmosphere  nor 
in  anything  connected  with  the  apparatus. 

The  Collimator. — Either  of  the  arrangements  thus  far  de- 
BCiibed  requires  a  considerable  distance — Id  or  20  feet  at 
least — between  the  slit  and  the  spectrum.  Zantedeschi  of 
Milan  appears  to  have  been  the  first  to  overcome  the  diffi- 
culty in  1846  by  the  invention  of  what  is  called  the  colli- 
mator (from  the  fact  that  a  very  similar  piece  of  apparatus  is 
used  to  determine  the  collimation  of  an  astronomical  in- 
strument). Swan  of  Edinburgh  was  an  independent  in- 
ventor of  the  same  contrivance  a  year  later.  The  collimator 
is  simply  a  tube  closed  at  one  end  by  a  plate  of  metal  per- 
forated with  a  narrow  slit,  and  at  the  other  by  a  convex 
lens  whose  focal  length  equals  its  distance  from  the  slit.  The 
effect  is,  that  rays  proceeding  from  the  slit  arc  rendered 
parallel  by  passing  through  the  lens,  and  then  behave  in  all 
respects  as  if  they  came  from  an  infinite  distance.  Opti- 
cally, the  slit  is  thus  transferred  to  the  sky,  while  mechan- 
ically it  remains  within  easy  reach  of  the  manipulator. 

As  ordinarily  constructed,  the  spectroscope  consists  es- 
sentially of  three  parts — a  collimator  as  above  described,  a 
prism  or  train  of  prisms,  and  a  small  telescope  to  which 
the  eye  is  applied  in  observation:  usually,  a  scale  of  some 
kind  or  a  graduated  arc  is  provided  for  the  purpose  of  de- 
termining with  accuracy  the  position  of  any  lines  or  bands 
observed  in  the  spectrum. 

The  Chemical  Spectroscope. — The  annexed  figure  (Fig.  2) 
represents  the  common  chemical  spectroscope  as  invented 


Fig.  2. 


by  Kirchhoff  in  1859. 
C  is  the  collimator, 
carrying  at  its  left- 
hand  extremity  the  slit, 
which  is  usually  about 
Jth  of  an  inch  long, 
and  adjustable  in  width 
from  gl0th  to  ^0th  of 
an  inch.  The  diameter 
of  the  collimator  is 
about  an  inch,  and  its 
length  from  6  to  8 
inches.  The  prism, 
generally  of  Hint  glass, 
is  at  P.  It  has  a  refracting  angle  of  about  60°,  and 
plane  faces  about  1  inch  by  \%  inches  in  surface.  It 
is  so  placed  that  the  rays  entering  and  emerging  may 
make  equal  angles  with  the  two  surfaces.  The  telescope 
T  receives  the  rays  alter  ihey  havo  passed  through  the 
prism.  S  is  a  collimator  in  all  respects  similar  to  0,  except 
that  instead  of  a  slit  it  carries  at  its  extremity  a  small  scale 
photographed  on  glass.  Tins  scale-oolHmator  is  so  placed 
that  the  light  coming  through  it  from  a  candle  or  gas  flame 
suitably  placed  is  reflected  (partially  only,  of  course,  but 
still  in  sufficient  amount )  from  the  anterior  face  of  the  prism 
into  the  telescope.  Tltns,  the  observer  sees  at  the  same 
time  the  spectrum  and  immediately  above  it  the  scale. 

Formation  >•/'  i/n-  Spectrum — -a  Congeries  •>/  Images  of  the 
S/ii. — If  tho  light  by  which  the  slit,  is  illuminated  be  homo- 
gencova, the  observer  looking  through  the  telescope  will  Bee 
simply  a  single  image  of  the  slit,  which  will  widen  or  nar- 
row to  a  more  line  as  the  width  of  the  slit  is  altered  by  its 
appropriate  adjusting  screw.  The  interposition  of  the 
prism   between   the  collimator  and  telescope  in  this  case 


merely  changes  tho  direction  in  which  this  image  of  the 
slit  is  seen,  making  no  other  difference  whatever.  If  the 
illumination,  instead  of  being  homogeneous,  contain  two  or 
three  sorts  of  light  differing  in  their  color,  then,  instead 
of  one,  we  shall  get  two  or  three  separate  slit-images  or 
bright  lines,  the  different-colored  rays  being  differently 
bent  by  the  prism,  and  thus  separated.  If  the  light  be 
white — i*.  e.  contain  rays  of  all  possible  colors  in  the  same 
proportions  as  in  sunlight — we  shall  then  get  a  ribbon-like 
spectrum,  formed  by  an  infinity  of  slit-images  placed  side 
by  side  in  contact,  thus  producing  a  continuous  band.  If 
the  light  be  not  white,  but  either  redundant  or  deficient  in 
any  of  its  component  hues,  the  spectrum  will  of  course  be 
marked  by  abnormal  brightness  or  darkness  in  the  corre- 
sponding region  :   it  will  show  bands  bright  or  dark. 

Integrating  Spectroscope. — In  some  cases,  and  usually  in 
chemical  work  at  least,  we  wish  merely  to  examine  the 
spectrum  of  tho  whole  mass  of  light  proceeding  from  the 
luminous  object,  without  any  special  distinction  of  parts. 
For  this  purpose  it  is  only  necessary  so  to  direct  the  colli- 
mator that  the  rays  from  the  central  portions  of  the  object 
shall  pass  through  the  slit  along  the  axis  of  the  tube,  the 
object  being  at  such  a  distance  that  its  angular  dimensions 
as  seen  from  the  slit  shall  not  exceed  those  of  the  colli- 
matordens.  In  this  case  every  portion  of  the  slit,  and 
consequently  of  the  spectrum,  receives  rays  from  every 
portion  of  the  objoct.  An  instrument  used  in  this  way  is 
called  an  integrating  spectroscope. 

Analyzing  Spectroscope. — In  many  cases  it  is,  on  the 
other  hand,  important  to  obtain  separately  the  spectra  of 
the  different  portions  of  the  luminous  body,  especially  in 
astronomical  investigation.  To  accomplish  this,  it  is  only 
necessary  to  place  in  front  of  the  slit  a  lens  at  such  a  dis- 
tance as  to  form  upon  the  plate  containing  the  slit  a  distinct 
image  of  the  object.  Then  each  point  in  the  slit  is  illumi- 
nated by  rays  proceeding  from  only  a  single  point  in  the 
object,  and  we  can  get  separately  the  spectra  of  the  top  or 
bottom  or  centre  of  the  body  observed.  Used  thus,  we  call 
the  instrument  an  analyzing  spectroscope, 

PlUcker'n  Prism  of  Comparison. — It  is  often  desirable  to 
compare  directly  the  spectra  of  two  different  lights.  This 
is  readily  done  by  placing,  so  as  to  cover  one-half  the 
length  of  the  slit,  a  small  reflccting-prism,  which  will  bring 
into  it  light  from  an  object  placed  on  one  side.  In  this 
ease  the  observer  sees  before  him  the  two  spectra,  one  im- 
mediately above  the  other. 

Spectroscopes  of  High  Dispersion. — The  form  of  the  in- 
strument of  course  varies  according  to  the  purpose  for  wliich 
it  is  designed.  For  many  investigations  it  is  necessary  to 
obtain  a  much  higher  dispersion  than  one  prism  would 
give.  We  then  use  between  the  collimator  and  telescope  a 
train  of  several  prisms,  sometimes  as  many  as  nine.  The 
size  of  the  instrument  is  also  greatly  varied.  In  an  enor- 
mous spectroscope  built  by  Ladd  of  London  for  Lord  Lind- 
say tho  six  prisms  had  each  surfaces  4  inches  square,  and 
the  collimator  and  telescope  were  each  4  inches  in  diameter 
and  5  feet  long.  Browning  has  also  constructed  one  of 
fully  equal  dimensions  for  Mr.  Gassiot,  to  be  presented  to 
the  University  of  Oxford. 

Adjustment  of  Prisms  for  Minimum  Deviation. — To  ob- 
tain the  best  definition,  it  is  necessary  that  the  rays  in  pass- 
ing through  each  prism  should  make  equal  angles  with  its 
surfaces  on  entering  and  emerging,  and  it  is  therefore  im- 
portant that  the  prisms  should  be  so  adjusted  as  to  fulfil 
this  condition  for  whatever  color  of  the  spectrum  may  be 
under  examination.  In  the  first  large  instruments  each 
prism  had  to  be  adjusted  tentatively  and  separately,  and 
it  was  the  work  of  several  hours  to  alter  the  adjustment 
from  the  red  end  of  the  spectrum  to  the  violet.  In  1863, 
Littrow  of  Vienna,  and  in  1865,  Rutherfurd  of  New  York 
and  Cooke  of  Cambridge,  devised  different  contrivances  by 
which  all  the  prisms  are  adjusted  simultaneously. 

Automatic  Spectroscope. — In  1870,  Browning  of  London, 
making  use  of  Rutherford's  plan  (of  which,  however,  he 
seems  to  have  been  an  independent  inventor),  contrived  a 
so-called  automatic  tpectrt>*fopr,  in  which  the  adjustment 
for  any  portion  of  the  spectrum  is  completely  effected  by 
simply  pointing  the  observing  telescope  to  it  by  the  appro- 
priate tangent  screw.  Lockyer  of  London  and  the  writer 
in  this  country,  as  well  as  Urubb  of  Dublin,  have  also  de- 
vised instruments  fulfilling  the  same  condition  and  admit- 
ting the  use  of  still  greater  dispersive  powers.  The  instru- 
ments of  tho  two  former,  though  independently  invented, 
are  essentially  similar.  We  give  a  figure  of  our  own,  with 
which  many  of  our  American  observatories  are  supplied.  It 
was  designed  especially  for  astronomical  work,  and  in  its 
construction  compactness,  lightness,  and  facility  of  manipu- 
lation have  been  chiefly  kept  in  view. 

The  light  after  leaving  the  collimator  C  falls  perpendicu- 
larly upon  the  face  of  a  ha  If -prism  a.  passes  around  through 
the  train  of  seven  prisms  near  their  bases;  at  the  end  of 
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the  train  i     I  1(    reflected  by  a  rectangular  prism 

attach    i  I  I"'"111  ot'  thc  traiu  (wuicu  like  the  Crst 

FlO.  3. 


Automatic  Arrangement. 


Astronomical  Spectroscope. 

is  also  a  half-prism),  is  by  the  double  reflection  transferred 
to  the  upper  story  of  the  prism-train,  so  to  speak,  and  re- 
turns to  the  view-telescope  T.  which  with  its  diagonal  eye- 
piece is  firmly  attached  to  the  same  mounting  as  the  col- 
limator, and  directly  above  it;  both  arc  immovable.  The 
focal  length  of  collimator  and  telescope  is  10  inches,  their 
diameter  -^ths  of  an  inch.  The  different  portions  of  the 
Bpe  -trum  arc  brought  to  the  centre  of  the  field  of  view  by 
the  screw  S,  which  acts  upon  the  last  prism  of  thc  train. 
The  first  prism  of  the  train  being  firmly  fastened,  the  others 
are  all  movable,  each  being  jointed  to  the  preceding,  as  in 
the  annexed  figure,  at /,_/.- 

To  the  back  of  each  '  Fig.  4. 

prism-holder  is  attach- 
ed a  rigid  bar  forked  at 
thc  extremity,  and  all 
the  forks  engngo  with  a 
movable  steel  pin  or 
pillar,  d.  It  follows, 
therefore,  that  what- 
ever motion  may  be 
given  to  the  last  prism. 
it  and  all  the  others 
will  continue  to  keep 
their  bases  tangent  to 
a  common  circle  whose  C 
centre  is  at  d,  which 
circle  always  remains 
tangent  to  the  axis  of 
the  collimator.  This  is  the  automatic  arrangement,  due 
to  Mr.  Kutherfurd.  The  adjustment  for  focus  is  by  the 
milled  head  m  (Fig.  3  again)  upon  the  tube  of  the 
collimator,  which  carries  the  object-glasses  of  both  col- 
limator and  telescope  in  and  out  together.  The  rings  R  R, 
furnish  the  means  of  attaching  the  instrument  to  the  eye- 
end  of  a  largo  equatorial,  and  adjusting  its  distance  from 
the  object-glass.  The  dispersive  power  of  the  instrument 
is  that  of  twelve  prisms,  but  can  easily  be  reduced  when- 
ever desired  by  merely  taking  out  any  prism  of  the  train 
and  substituting  for  it  the  terminal  half-prism  with  its  re- 
flector— an  operation  not  requiring  more  than  a  single 
minute.  By  adding  another  tier  of  prisms,  and  send- 
ing thc  light  back  and  forth  through  a  third  and  fourth 
story,  the  dispersion  could  again  be  doubled  with  very  little 
expense,  except  for  the  additional  prisms.  The  instrument 
is  provided  with  a  comparison-prism  at  the  slit,  and  the 
position  of  any  unknown  line  in  the  spectrum  of  a  celestial 
body  is  referred  to  thc  nearest  lines  in  the  spectrum  of 
some  known  gas  compared  with  it  by  means  of  a  microm- 
eter W  in  the  eyepiece. 

Direct-oiaion  Instruments. — In  the  so-called  direct-vision 
spectroscopes  the  ordinary  prism  or  prism-train  is  replaced 
by  a  compound  prism  made  up  of  from  five  to  eleven  prisms 
of  two  different  kinds  of  glass,  so  put  together  that  the  re- 
fractions for  the  mean  rays  of  the  spectrum  balance  each 
other,  while  of  course  thc  dispersions  do  not.  The  advan- 
tage gained  is.  that  the  awkward  angle  between  the  col- 
limator  and  telescope  is  avoided,  and  the  instrument  be- 
comes in  appearance  merely  a  straight  tube. 

Pocket  Spt  ctroscope* — The  pocket  spectroscope  and  micro- 
spectroscope  are  instruments  of  this  kind.  The  former  con- 
sists merely  of  a  small  tube  some 3 inches  long,  carrying  the 
slit  at  one  end  and  a  magnifying  lens  of  proper  focus  at 
the  other,  with  a  direct-vision  prism  combination  in  the 
tube  between  them.  Since,  however,  the  rays  from  the  slit 
are  not  rendered  parallel  before  they  strike  the  prisms,  the 
instrument  docs  not  give  very  accurate  definition  of  spec- 
trum lines,  though  for  many  purposes  it  answers  pretty 
well.  Thc  annexed  figure  (Fig.  5)  shows  the  construction 
of  the  micro-spectroscope,  which  is  designed  for  use  in  con- 
nection with  the  microscope,  and  has  proved  itself  a  most 


valuable  auxiliary.     The  tubular  extremity  T  slips  into  tho 

end  of  the  microscope-tube  in  place  of  the  ordinary  eye- 

Fio.  5. 


Micro-Spectroscope. 

piece.  Tho  slit  and  comparison-prism  are  at  A,  the  col- 
limating  lens  (achromatic)  at  B,  the  direct-vision  combina- 
tion of  prisms  at  C,  and  tho  eye  is  applied  directly  at  F, 
the  view-telescope  being  usually  dispensed  with,  though 
some  of  the  more  elaborate  instruments  retain  it,  and  add 
numberless  accessories — of  condensers,  illuminating  mir- 
rors, object-holders,  micrometers,  etc. 

Diffraction  Spectroscope. — In  the  diffraction  spectroscope 
the  prism  is  exchanged  for  a  plate  of  glass  or  speculum- 
metal  ruled  with  fine  equidistant  lines,  from  2000  to  20,000 
in  thc  inch.  The  light  after  passing  through  the  collimator 
is  received  upon  this  grating,  as  it  is  called,  and  thence  is 
transmitted  or  reflected,  as  the  case  may  be,  to  the  telescope. 
With  instruments  of  this  sort,  furnished  with  the  exquisite 
gratings  which  Mr.  Rutherfurd  has  lately  been  ruling  on 
silvered  glass,  a  dispersive  power  is  easily  obtained  in  the 
spectra  of  the  higher  orders  far  greater  than  by  any  of  tho 
spectroscopes  described  above — equal  to  what  would  be 
furnished  by  a  train  of  thirty  prisms  or  more.  The  spec- 
tra obtained  in  this  way  are  less  brilliant  than  those  of  the 
prismatic  apparatus,  so  that  for  some  purposes  this  form 
of  instrument  is  hardly  applicable;  for  other  purposes, 
however,  it  has  great  advantages — as,  for  instance,  in  solar 
observations — and  is  quite  superseding  the  older  forms. 
The  observation  of  the  higher  oi-ders  of  spectra  is  much 
facilitated  by  interposing  between  the  grating  and  the  ob- 
ject-glass of  the  eye-telescope  a  prism  with  its  refracting 
edge  perpendicular  to  the  lines  of  the  grating.  This  sep- 
arates the  spectra  of  thc  different  orders,  which  would 
otherwise  overlap.  Diffraction  spectra  present  one  im- 
portant advantage — they  are  strictly  comparable  with 
each  other,  since  the  relative  distances  between  the  lines 
of  a  diffraction  spectrum  depend  simply  upon  the  wave- 
lengths (colors)  of  the  rays  concerned.  In  the  prismatic 
spectrum  no  such  relation  holds;  every  change  in  the  ma- 
terial, angle,  or  position  of  the  prism  alters  the  relative 
spacing  of  the  lines,  crowding  them  together  in  some  por- 
tions and  pulling  them  apart  in  others.  Hence,  more  and 
more  the  diffraction  spectrum  is  becoming  the  standard 
of  reference,  and  the  position  of  a  line  or  band  in  thc 
Bpectrum  is  ordinarily  defined  by  giving  its  wave-length  in 
millionths  of  a  millimetre,  though  some  still  choose  to  refer 
to  the  original  map  of  the  solar  spectrum  published  by 
Kirchhoff  in  1862.  Thus,  for  instance,  the  principal  bright 
line  in  the  spectrum  of  the  sun's  corona  is  described  as  1474 
Kirchhoff,  or  wave-length  531. G — sometimes  Angstrom  5316, 
since  Angstrom  in  1S6S  published  a  fine  map  of  the  solar 
spectrum  as  formed  by  diffraction,  giving  the  wave-lengths 
in  fe/i-millionths,  instead  of  millionths,  of  a  millimetre. 

The  different  spectra  observed  reduce  naturally  to  five 
different  classes  indicated  in  the  annexed  figure: 
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1,  continuous  spectrum — e.g.  of  a  common  lamp;  2,  positive- 
lined  spectrum,  the  spectrum  of  hydrogen  gas;  3,  negative- 
lined  spectrum,  the  solar  spectrum;  4,  positive-banded  spec- 
trum, the  spectrum  of  Encke's  comet ;  5,  negative-handed 
spectrum,  the  spectrum  of  fresh  blood. 
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We  have  (1)  the  continuous  spectrum  ;  (2)  the  po.iitive-lincd 
spectrum,  marked  by  bright  lines  upon  a  black  or  dark 
background ;  (3)  the  negative-lined  sped  rum,  character- 
ized by  dark  or  black  lines  upon  a  bright  background  ; 
(4)  the  positice-baiutcd  spectrum,  consisting  of  bright  bands 
separated  from  each  other;  (5)  the  negative-banded  spec- 
trum, consisting  of  dark  bands  upon  a  bright  background. 
Not  very  unfrequcntly,  however,  a  spectrum  presents  the 
characteristics  of  two  or  more  of  these  classes  combined. 

Continuous  Spectrum. — The  continuous  spectrum  is  the 
least  interesting  and  instructive  of  all.  It  simply  indicates 
that  the  luminous  material  is  comparatively  dense.  An  in- 
candescent solid  or  liquid  produces  it,  and  so  also  does  an 
incandescent  gas  if  sufficiently  compressed.  From  a  spec- 
trum of  this  kind  we  learn  nothing  as  to  the  chemical  nature 
of  the  luminous  body,  and  very  little  as  to  its  physical  con- 
dition. It  is  to  be  noted,  however,  that  a  predominance  of 
the  red  portion  of  the  spectrum  usually  indicates  a  much 
lower  temperature  than  that  which  corresponds  to  a  normal 
development  of  the  blue  and  violet;  in  other  words,  a  red- 
hot  body  is  cooler  than  a  white-hot  one.  This,  with  many 
other  facts  of  capital  importance,  seems  first  to  have  been 
brought  out  clearly  by  Dr.  J.  W.  Draper,  whose  early  in- 
vestigations on  the  chemical  and  thermal  rays  of  the  spec- 
trum, as  well  as  the  constant  association  between  spectral 
lines  and  certain  chemical  elements,  were  very  extensive 
and  important,  and  deserve  far  more  attention  and  recog- 
nition than  they  ever  received.  In  fact,  many  of  the  more 
recent  investigators  seem  to  have  been  substantially  anti- 
cipated by  him  in  some  of  their  most  important  results. 
There  are,  however,  many  cases  of  brilliant  luminosity 
accompanied  by  a  very  trifling  evolution  of  heat.  We 
then  usually  find  the  yellow  and  green  portions  of  the  spec- 
trum (which  arc  most  energetic  in  their  action  upon  the 
organs  of  vision)  quite  bright,  while  the  extreme  red  and 
violet  are  alike  deficient.  This  is  true  of  the  light  of  fireflies, 
glowworms,  and  the  luminous  organisms  of  the  sea.  But 
while  the  continuous  spectrum  is  thus  comparatively  unin- 
teresting, the  other  four  classes  of  spectra  are  full  of  in- 
formation. 

Class  2 — Positive-lined  Spectrum. — The  spectrum  of  the 
second  class,  consisting  of  a  greater  or  smaller  number  of 
sharply-defined  bright  lines,  is  produced  only  by  matter  in 
the  gaseous  condition,  of  comparatively  low  density,  and, 
as  a  general  rule,  certainly,  though  possibly  not  without 
exception,  in  an  elementary  state — i".  e.  not  chemically  com- 
bined with  other  substances.  It  is  the  spectrum  of  ele- 
mentary vapor.  Every  simple  substance  when  sufficiently 
heated  gives  its  own  characteristic  spectrum  of  this  sort,  as 
legible  to  one  familiar  with  the  subject  as  its  written  name 
would  be.  Furthermore,  every  change  in  the  density,  pres- 
sure, or  temperature  alters,  so  to  speak,  the  style  of  charac- 
ter in  which  the  name  is  written;  it  so  affects  the  relative 
brilliance  of  the  different  lines,  their  width,  distinctness, 
and  general  appearance,  that  from  an  examination  of  the 
spectrum  we  are  not  only  able  to  recognize  the  chemical 
nature  of  the  material  under  examination,  but  also  to  draw 
most  important  conclusions  as  to  the  physical  conditions 
to  which  it  is  subjected. 

Effects  of  Temperature  and  Pressure. — Speaking  gen- 
erally, when  the  gas  is  very  greatly  rarefied,  and  not  too 
intensely  heated,  the  lines  in  its  spectrum  arc  comparative- 
ly few — not  very  brilliant,  but  very  thin  and  fine.  As  the 
pressure  increases  or  the  temperature  rises,  new  lines  make 
their  appearance,  and  the  old  ones  brighten,  but  also  grow 
wider  and  hazy  at  the  edges  :  at  the  same  time  a  faint  con- 
tinuous spectrum  appears  as  a  background.  Pressure  and 
temperature  still  increasing,  the  background  grows  brighter 
and  brighter,  while  the  lines  become  more  numerous,  but 
less  sharply  defined  and  relatively  less  conspicuous,  until 
at  last  we  have  a  mere  continuous  spectrum  without  notice- 
able markings,  precisely  like  that  of  a  Liquid  or  a  solid 
heated  to  whiteness.  As  yet  it  is  not  found  possible  to 
discriminate  with  certainty  between  the  effects  of  tempera- 
ture and  pressure,  which  in  many  respects  are  very  similar. 
Theory,  indeed,  would  lead  us  to  expect  this,  for,  according 
to  the  generally-received  ideas  of  the  constitution  of  gas- 
eous matter,  simplicity  of  the  spectrum  would  imply  non- 
interference of  the  atoms  with  each  other  in  the  vibratory 
motions  which  originate  the  light.  Hut  whenever  the 
atoms  do  come  to  interfere  with  each  other  much  and  often 
— which  may  happen  either  from  crowding  them  together 
or  increasing  the  velooity  and  range  of  their  motions  (rais- 
ing the  temperature) — confused  and  irregular  vibrations 
must  result,  producing  in  the  spectrum  the  very  effects  ob- 
served. 

Personal  Identity  <>f  "  Spectrum. — It  is  now  generally 
believed  that  tin1  spectrum  of  any  given  element  retains  its 
specific  identity  through  all  changes  of  temperature  and 
pressure — 1\  c.  that  the  changes  observed  are  merely  in  the 
number,  brightness,  and  sharpness  of  the  lines,  and  not  at 


all  in  the  position  they  hold  in  the  spectrum;  or,  to  ex- 
press it  differently,  after  the  analogy  of  sound,  the  luminous 
notes  which  characterize  the  spectrum  of  a  given  substance 
are  believed  never  to  change  their  pitch  (wave-length). 
This,  however,  is  not  yet  perfectly  established,  and  sonic 
physicists  of  high  authority  still  hold,  not  without  apparent 
reason,  that  the  same  chemical  clement  may  give  under 
varying  circumstances  two  or  more  distinct  spectra,  differ- 
ing from  each  other  as  much  as  do  the  spectra  of  different 
elements. 

PlUcker's  Spectra  •■/  the  First  and  Second  Order. — Thus, 
Pliickcr  distinguished  a  first-  and  second-order  spectrum  for 
nitrogen  gas.  Some  of  the  latest  investigations,  however, 
seem  to  show  that  his  spectrum  of  the  first  order  (a  banded 
spectrum)  is  merely  the  spectrum  of  one  of  the  oxides  of 
nitrogen,  and  not  of  nitrogen  itself.  Still,  the  subject  im- 
peratively demands  further  and  most  careful  research. 

Coincidence  of  Lines  in  different  Spectra. — In  many 
cases  lines  in  the  spectrum  of  one  substance  are  found  to 
coincide  with  lines  in  the  spectrum  of  another.  In  some 
instances  this  coincidence  is  merely  apparent,  and  a  suf- 
ficient dispersive  power  in  the  instrument  employed  brings 
out  a  slight  but  real  difference  in  the  wave-lengths  of  the 
rays  concerned.  In  other  cases,  the  lines  probably  belong 
to  the  spectrum  of  only  one  of  the  substances,  and  appear 
in  the  spectrum  of  the  other  simply  on  account  of  the  im- 
possibility of  freeing  it  entirely  from  all  traces  of  the  first. 
Thus,  iron  and  titanium  and  iron  and  calcium  show  nu- 
merous such  coincidences. 

Spectra  of  the  Third  Class — Negative-lined  Spectra. — 
The  spectra  of  the  third  class  (negative-lined  spectra)  are 
no  less  instructive  and  important  than  those  of  the  pre- 
ceding, to  which  they  are  complementary,  or,  to  use  a 
common  expression,  of  which  they  are  rcrerstils.  The  two 
classes  differ  from  each  other  simply  in  the  interchange  of 
light  and  darkness,  the  bright  lines  and  dark  background 
of  the  one  being  reversed  to  black  lines  and  bright  back- 
ground in  the  other,  while  in  the  relative  intensity  of  the 
lines  and  their  position  there  is  no  change.  To  this  class 
belongs  the  solar  spectrum,  and  the  spectra  of  most  of  the 
stars  are  similar.  Spectra  of  this  kind  occur  when  the 
light  under  examination  has  passed  through  a  vapor  or 
gas  which  would  itself  give  a  bright-line  spectrum.  Under 
these  circumstances  the  gas  absorbs  out  of  the  transmitted 
light  precisely  those  rays  it  would  itself  emit  if  luminous, 
and  thus  causes  the  spectrum  to  show  dark  bands  and  lines 
at  the  very  points  when  the  spectrum  of  the  gas  alone 
would  exhibit  bright  ones.  For  example,  the  spectrum  of 
sodium  vapor  is  characterized  by  two  bright  orange-colored 
lines  very  near  each  other.  But  if  we  cause  the  light  of 
an  oxyhydrogen  lamp  to  pass  through  a  tube  filled  with 
sodium  vapor,  it  will  show  in  its  spectrum  a  pair  of  dark 
lines  at  precisely  the  same  place.  It  is  difficult  to  say  who 
first  discovered  this  principle.  Stokes  in  England,  Ang- 
strom in  Sweden,  and  Kirchhoff  in  Germany  seem  all  to 
have  reached  it  independently.  Angstrom  was  the  first  to 
give  it  formal  publication  in  1853,  but  in  the  Swedish  lan- 
guage, so  that  it  attracted  little  attention ;  on  the  other 
hand,  it  was  undoubtedly  Kirchhoff  who  in  1850  first  ap- 
preciated and  insisted  upon  its  full  significance,  and  by  its 
application  in  investigating  the  chemical  composition  of 
the  sun,  and  his  other  researches  in  connection  with  Bun- 
sen,  first  brought  out  clearly  the  enormous  power  of  the 
spectroscope  as  an  instrument  of  discovery. 

Changes     in    appearance   of    Dark-line   Spectrum     due   to 

Changes  of  Pressure,  Temperature,  and  Intensity  of  Trans- 
mitted Light. — Spectra  of  this  class  of  course  indicate  ns 
clearly  as  those  of  the  first  the  chemical  nature  of  the  ab- 
sorbing vapor  to  which  the  dark  lines  are  due;  and  changes 
in  the  density  or  temperature  of  this  vapor  produce  upon 
the  lines  effects  analogous  to  those  described  in  connection 
with  the  preceding  class.  Furthermore,  when  the  absorb- 
ing vapor  is  at  a  temperature  high  enough  to  render  it 
self-luminous,  then  changes  in  the  intensity  of  the  trans- 
mitted light  will  also  greatly  alter  the  appearance  of  the 
spectrum.  If  it  be  brilliant  enough,  all  the  lines  will  be 
intensely  black,  provided  the  absorbing  layer  is  suffi- 
ciently thick.  As  the  intensity  of  the  transmitted  light 
decreases,  those  lines  which  are  brightest  in  the  spectrum 
of  the  vapor  taken  by  itself  will  lose  their  blackness,  van- 
ish, and  reappear  as  bright  lines,  until  at  last,  when  the 
background  light  is  reduced  to  zero,  we  have  of  course 
Simply  a  spectrum  of  the  second  class,  with  all  its  lines 
bright.  Thus,  it  very  frequently  happens  that  in  spectra 
of  this  sort  we  find  bright  as  well  as  dark  lines.  It  is  evi- 
dent, also,  that  changes  in  the  thickness  of  the  absorbing 
stratum  will  greatly  modify  the  spectrum. 

Spectra  of  the  Fourth  (lass. — The  spectra  of  the  fourth 
class  consist  of  bright  bands  of  considerable  width,  some- 
times undefined  at  both  edges,  and  sometimes  pretty  dis- 
tinct at  one  of  them,  which  is  usuallv.  hut   by  no   moans 
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universally,  the  lower  or  less  refrangible.  They  seem  to  bo 
deriVfl  .  b  the  molecules  have  lc-s  in  e 

,n  elementary  vapors,  and  ye*  more 
,],  M1  ,  ,,,     .,hi-  and  liquids.     Gaseous  com 

■  :   bodies  especially  Bhow  them  ;  the 

|     :  ing  to  tins   class  also.      They  do    not 

I   of  measurement  as  the  two  pre- 

i]  do  they  often  furnish  anj  suoh  amount 

in  information  as  to  the  nature  and 
mroe  of  light :  still,  fchej  are  important. 
;■,,,/,  Claea. — The  fifth  and  last  olass  of 
spectra  i-  cised  by  broad  dark  bands  orossing  a 

bright  background;  Bpeotra  of  thiB  sort  are  produced  by 
.  of  colored  absorbing  media,  usually  solid  <>r 
liquid  (though  some  highly-colored  dense  vapors  act  in  a 
similar  manner),  upon  transmitted  light  The  spectra  of 
;  ohlorophyl,  iodine  vapor,  and  many  dyestufis  are 
instances  in  point.  The  worker  with  the  micro-spectro- 
ieale  almosl  exclusively  with  this  class  of  spectra,  and 
finds  in  them  a  mine  of  most  valuable  information  as  to  the 
nature  and  constitution  of  the  organisms  which  he  Btudies. 
-  {pplication. — The  application-;  of  the  spectro- 
scope arc  extremely  numerous  ami  important.  Its  earliest 
use  was  in  chemical  analysis  ;  by  its  means  already  live  new 
elements  have  been  discovered — the  metals  thallium,  ea*siura, 
rubidium,  indium,  ami  gallium.  The  substance  to  be  ex- 
amine! is  introduced  into  the  flame  of  a  so-called  Bunsen 
burner,  or  used  as  one  of  the  electrodes,  between  which  a 
Stream  of  electric  sparks  is  made  to  pass,  or  placed  be- 
tween the  carbon  poles  of  an  electric  lamp  under  the  action 
of  a  powerful  continuous  current,  or  finally,  if  gaseous, 
enclosed  in  a  glass  tube  and  illuminated  by  means  of  an 
induction  coil.  The  more  volatile  metals  yield  their  spec- 
tra without  difficulty  in  the  gas-flame,  but  most  other  sub- 
stances require  the  use  of  electricity. 

Ih  Hcctcy  of  the  Reaction, — For  some  substances  this  meth- 
od of  analysis  isextremely  delicate;  for  instance.  strong  Off  ntn 
of  a  milligramme  of  thallium  is  distinctly  detectible  in  the 
spectrum  of  the  electric  spark.  At  the  lower  temperature  of 
a  Bunsen  burner  its  sensibility  is  about  5cJo(jth  of  a  mil- 
ligramme. The  reaction  of  strontium  is  even  more  deli- 
cate, and  that  of  sodium  defies  estimation.  (We  give  the 
results  of  Cappel,  as  quoted  by  Schellen.)  Indeed,  for 
thc-c  and  many  other  substances  the  method  is  ot  present 
too  delicate.  It  is  found  also,  unfortunately,  that  in  a 
mixture  of  several  substances  it  frequently  happens  that 
only  a  few  of  them  show  their  spectra,  the  others  being  in 
some  way  masked  by  those  which  appear.  Hence,  in  ex- 
amining an  unknown  material  it  is  not  safe  to  conclude  the 
absence  of  any  element  /'rmn  it*  non-appearance  in  the  */»■<•- 
tnim.  But  for  details  upon  this  subject  it  is  necessary  to 
refer  to  works  where  it  is  treated  fully. 

Quantitative  Analysis, — In  passing,  it  may  be  remarked 
that  recently  Vierordt  has  attempted  to  make  the  spectro- 
scope give  quantitative  results,  in  addition  to  its  merely 
qualitative  indications.  He  uses  an  instrument  with  two 
slits,  one  immediately  above  the  other;  the  one  having  a 
fixed  and  constant  width,  while  the  width  of  the  other  is 
adjustable  and  can  be  accurately  measured  by  a  microm- 
eter screw.  The  slit  of  constant  width  is  illuminated  by 
the  flame  of  a  substance  containing  a  known  percentage 
of  the  element  tested  for:  the  adjustable  slit  is  illuminated 
by  the  flame  of  the  material  investigated;  and  by  widen- 
ing or  narrowing  this  slit  it  is  sought  to  make  the  lines  of 
the  element  in  question  appear  of  the  same  brightness  in 
the  two  spectra  which  arc  seen  side  by  side  in  the  instru- 
ment. From  the  width  of  the  adjustable  slit  which  pro- 
thia  result  a  conclusion  of  more  or  less  accuracy  can 
then  bo  drawn.  As  yet,  however,  nothing  more  than  a  par- 
tial Buooess  can  be  claimed.  In  a  somewhat  similar  man- 
ner, though  fundamentally  distinct,  Mr.  Loekyer  has  uti- 
lized the  spectroscope  in  assaying.  If  by  means  of  a  con- 
vex lens  we  form  upon  the  slit  of  the  instrument  an  image 
of  a  metal  point  from  which  a  stream  of  electric  sparks  is 
flowing,  the  bright  Inn-  characteristic  of  the  metal  will  of 
course  appear.  Bui  under  these  circumstances  they  will 
differ  not  only  in  width  and  brightness,  but  in  length, 
Whil)  b  across  the  whole  width  of  the  spectrum, 

others  will  he  very  short,  and  some  mere  points  of  light  on 
the  tip  of  the  i  le.     If  now  a  metallic  alloy  be  used 

for  the  electrode,  the  both  metals  will  gene- 

rally appear:  but  if  one  of  the  metals  be  present  in  only 
minute  quantity,  even  itfl  long*  I  lines  will  be  very  short 
compared  with  those  of  the  principal  metal.  Of  course 
two  alloys  precisely  alike  will  furnish  similar  spectra;  and 
thus,  by  comparing  the  spectrum  of  a  pie  if  bullion  al- 
loyed with  a  small  unknown  percentage  of  silver,  with  the 
spectra  of  a  series  of  test  specimen^  in  which  the  percent- 
age of  silver  alloy  is  known,  we  can  determine  the  compo- 
sition of  the  first;  and,  as  experience  shows,  with  great 
accuracy. 


Physical  Applications. — In  other  physical  sciences  the  in- 
strument has  also  important  applications,  furnishing  as  it 
does  the  means  of  isolating,  for  purposes  of  optical  experi- 
ment, light  of  any  particular  wave-length,  and  giving 
valuable  indications  of  the  temperature  and  pressure  of 
gases  in  many  cases  otherwise  quite  unmanageable.  In  pho- 
i  imetry  especially  it  is  likely  to  prove  of  great  value.  80 
long  as  two  lights  to  be  compared  are  similar  in  tint,  there 
is  no  great  difficulty  in  determining  the  ratio  of  their  bright- 
ness within  reasonable  limits  of  accuracy  by  many  long- 
known  methods;  but  when  the  lights  differ  in  color,  thc-c 
methods  fail.  Now,  by  means  of  a  spectroscopic  apparatus 
similar  to  that  of  Vierordt,  described  above,  or  a  more  re- 
cent and  delicate  apparatus  by  Trannin,  by  means  of  which 
two  spectra  crossed  with  dark  interference-bands  are  super- 

iiosed  in  such  a  manner  that  when  of  equal  brightness  the 
>ands  will  disappear,  it  is  possible  to  compare  the  lights 
in  detail,  so  to  speak  ;  i.  e.  the  intensity  of  the  r>>l  light 
furnished  by  the  first  source  can  be  measured  against  that 
of  the  same  color  emanating  from  the  second;  and  in  tho 
same  way  the  relative  intensity  of  green  and  blue  in  the 
spectrum  of  each  can  be  compared.  If  the  lights  are  such 
as  to  furnish  discontinuous  or  bright-lined  spectra,  the 
difficulty  of  the  comparison  is  considerably  increased,  but 
can  be  overcome  by  an  addition  to  the  apparatus  which 
does  not  complicate  it  very  seriously,  though  its  descrip- 
tion would  take  up  too  much  space  to  be  given  here. 

Medical  and  Forensic  Applications. — The  instrument, 
especially  in  the  form  of  the  micro-spectroscope,  has  its 
important  medical  and  forensic  applications.  It  fur- 
nishes, according  to  the  investigations  of  Sorby,  a  most 
reliable  and  delicate  method  of  detecting  blood  even  in 
the  minutest  quantity,  and  distinguishing  it  from  any  other 
coloring-matter  of  similar  tint.  Unfortunately,  it  does  not 
discriminate  between  blood  from  different  animals,  nor  does 
it  determine  the  period  which  has  elapsed  since  it  was 
drawn  from  the  body.  A  spectroscopic  examination  of  the 
contents  of  the  stomach  would  undoubtedly,  in  cases  of 
metallic  poisoning,  show  unmistakably  the  nature  of  the 
metal  used  :  arsenic,  antimony,  thallium,  etc.,  could  not  es- 
cape detection,  though  as  yet  we  are  not  aware  of  any  case 
in  which  the  spectroscope  has  been  thus  applied.  In  the 
case  of  poisoning  by  strychnine,  prussic  acid,  or  any  similar 
compound  substance,  nothing  could  be  expected  from  the 
instrument.  It  is  hoped  that  spectroscopic  examination 
of  the  urine  and  other  dejecta,  and  of  the  liquid  contents 
of  cysts  and  tumors  as  drawn  off"  by  the  operation  of  tap- 
ping, may  prove  of  great  value  in  the  diagnosis  of  disease, 
but  as  yet  the  subject  has  not  been  thoroughly  worked  out. 

Technical  Applications. — In  several  of  the  arts  the  in- 
strument has  also  found  important  applications.  In  the 
Bessemer  process  of  making  steel,  air  is  forced  by  a  pow- 
erful blast  through  a  vessel  (called  the  converter)  contain- 
ing molten  iron,  and  in  its  course  burns  out  most  of  the 
impurities,  and  especially  the  carbon  of  the  crude  pig. 
But  it  is  important  to  stop  the  operation  at  precisely  the 
right  moment,  when  the  carbon  is  all  gone;  otherwise  the 
air-blast  will  attack  and  oxidize  the  iron  itself,  spoiling  the 
whole  charge.  During  the  process  a  powerful  flame  issues 
from  the  mouth  of  the  converter,  and  the  spectroscopic  ex- 
amination of  this  flame  gives  precisely  and  sharply  the 
indication  needed.  At  the  moment  when  the  blast  should 
be  turned  off  the  lines  of  carbon,  which  before  were  bright 
and  clear  in  the  spectrum  of  the  flame,  suddenly  disappear. 
It  is  fair  to  add,  however,  that  this  disappearance  of  the 
carbon  from  the  flame  produces  an  alteration  in  its  color  suffi- 
ciently marked  to  enable  an  expert,  even  without  the  spectro- 
scope, to  determine  the  critical  moment,  but  the  instrument 
greatly  facilitates  the  operation,  and  is  in  constant  use  for 
the  purpose.  The  instrument  is  also  very  valuable  as  a 
detector  of  adulterations  in  dyes  tuffs  and  liquors.  By  its 
help  an  expert  will  give  the  age  of  port  wine  within  a  year 
or  two  (up  to  a  dozen  years  or  so),  thanks  to  the  investiga- 
tions of  Sorby,  and  can  infallibly  detect  the  "  doctoring" 
to  which  it  and  other  wines  are  so  liable. 

Application  to  Astronomy. — But  it  is  in  the  domain  of 
astronomical  science  that  the  spectroscope  has  achieved  its 
greatest  triumphs,  which  we  can  hardly  more  than  enumer- 
ate in  this  connection. 

( 'It finical  Constitution  of  the  Sun. — Its  very  first  applica- 
tion by  its  inventor,  Kirchhoff,  was  to  the  chemical  analysis 
Of  the  sun.  In  the  dark  lines  of  the  solar  spectrum  he 
road  clearly  the  names  of  many  elements  with  which  we 
arc  familiar  upon  the  earth.  Iron,  titanium,  calcium,  man- 
ganese, nickel,  cobalt,  chromium,  barium,  sodium,  magne- 
sium, copper,  hydrogen,  and  zinc  arc  plainly  indicated,  and 
sulphur,  cerium,  strontium,  aluminium,  and  iridium  are 
pretty  certain.     These  were  the  first-fruits. 

Constitution  of  Star*. — Applied  by  Huggins.  Secehi,  and 
others  to  the  stars,  it  has  to  a  certain  extent  revealed  also 
the  chemical  constitution  of  many  of  them,  and  has  shown 
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that   they  resemble   the  sun,  with,  however,  specific  dif- 
ferences, each  star  presenting  its  own  peculiar  spectrum. 

Sun-Spots. — Applied  to  the  study  of  the  solar  spots,  it, 
has  confirmed  the  belief  that  they  are  cavities,  and  revealed 
the  nature  of  the  dense  clouds  of  absorbing  vapors  which 
fill  them,  besides  throwing  clear  light  upon  many  curious 
facts  before  obscure. 

Nature  of  the  Solar  Prominences. — By  its  means  in  1868 
the  strange  "red  protuberances,"  which  had  been  observed 
around  the  disk  of  the  moon  during  a  total  eclipse  of  the 
gun.  were  shown  to  be  immense  clouds  or  flames  thrown 
out  from  the  sun  and  floating  in  its  upper  atmosphere — 
masses  composed  in  the  main  of  hydrogen  gas,  but  also, 
especially  in  the  lower  portions,  containing  many  other 
vapors  carried  up  from  the  inferior  atmosphere  which  im- 
mciliately  overlies  the  incandescent  surface. 

I  ftiihl  Observation  of  the  Chromosphere  and  Prominences. — 
Nor  is  this  all:  up  to  the  date  we  have  mentioned  these 
strange  phenomena  could  be  observed  only  during  the  few 
moments  when  the  solar  disk  was  hidden  in  eclipse;  but 
then  Janssen  and  Lockyer  independently  and  simulta- 
neously contrived  that  beautiful  application  of  our  instru- 
ment by  which  the  so-called  chromosphere  of  the  sun  is 
brought  within  the  range  of  daily  observation,  thus  open- 
ing to  astronomy  a  new,  most  beautiful  and  interesting 
field  of  research.  The  reason  why  we  cannot  see  theso 
prominences  at  any  time  with  the  simple  telescope  is  merely 
this  :  The  air  in  the  neighborhood  of  the  sun  is  so  intensely 
illuminated  as  to  mask  them,  just  as  the  stars  are  hidden. 
If  wo  could  only  devise  some  means  to  weaken  this  air- 
illumination  without  much  affecting  their  own  luminosity, 
we  could  see  them  well  enough  ;  and  this  is  precisely  what 
tin-  spectroscope  docs.  The  air-light,  being  simply  reflected 
sunlight,  is  dispersed  into  a  long  and  comparatively  faint 
spectrum  by  passing  through  the  prisms,  while,  on  the 
other  hand,  the  light  from  the  gaseous  prominences  gives 
a  spectrum  of  a  few  bright  lines,  whose  brilliance  is  not 
affected  by  the  dispersion,  which  merely  separates  the  lines 
without  making  them  faint.  Hence,  with  an  instrument  of 
sufficient  power  the  continuous  spectrum  due  to  the  aerial 
illumination  becomes  so  weak  that  upon  it,  as  a  background, 
a  prominence  will  form  a  spectrum  of  conspicuous  bright 
lines;  and  on  opening  the  slit,  its  image  in  all  the  detail 
of  form  and  movement  can  be  clearly  made  out. 

Nature  of  the  Solar  Corona. — In  1S69  the  spectroscope 
gave  the  first  decisive  evidence  as  to  the  nature  of  that 
most  wonderfully  beautiful  of  all  appearances,  the  sun's 
corona,  by  showing  that  its  spectrum  is  characterized  by  a 
vivid  line  in  the  green,  at  1474  of  Kirchhoff's  scale;  thus 
proving  it  to  be  constituted,  in  part  at  least,  of  some  glow- 
ing gas,  and  therefore  of  solar  and  ifut  lunar  or  terrestrial 
origin.     What  this  gas  is,  is  yet  unknown. 

Nature  of  the  Nebula. — Applied  to  the  study  of  thenebulte 
by  Mr.  Hoggins  in  1864,  it  immediately  settled  the  old  dis- 
pute as  to  their  nature,  showing  that  some  of  them,  at  least, 
are  gaseous  masses,  and  not  far-off  groups  of  closely- 
crowded  stars,  as  the  opponents  of  Laplace's  nebular  hy- 
pothesis had  taught. 

Self-luminosity  of  Comet*. — A  little  later,  in  the  same 
skilful  hands,  it  was  directed  upon  the  comets,  and  proved 
that  they  shine  not  merely  by  reflected  sunlight,  but  with 
a  brightness  of  their  own.  Their  spectrum  is  one  of  bright 
bands,  and  seems  to  indicate  that  they  are  constituted 
either  of  some  slightly-heated,  non-elementary  gas  (Mr. 
Huggins  suggests  one  of  the  hydrocarbon  compounds, 
whose  spectrum  certainly  presents  a  remarkable  coin- 
cidence), or  else  some  fluorescing  dust. 

Atmosphere  of  Planets. — Applied  to  the  planets,  it  re- 
veals to  us  in  the  atmospheres  of  our  nearest  neighbors, 
Mars  and  Venus,  the  vapor  of  water,  and  suggests  phe- 
nomena and  habitudes  not  unlike  those  of  our  own  aerial 
ocean — shows  that  they  may  be  habitable  worlds  like  ours. 
On  the  other  hand,  it  shows  certain  strange  markings  in  the 
atmospheric  spectra  of  Jupiter,  Saturn,  and  Uranus,  which 
we  cannot  yet  explain,  but  which  indicate  an  extremely  dif- 
ferent air  from  ours. 

Motions  of  the  Stars. — Last,  and  in  some  respects  most 
wonderful  of  all,  it  reveals  and  measures  certain  movements 
of  the  solar  atmosphere  and  of  the  stars  which  would  other- 
wise be  wholly  beyond  our  cognizance — motions  of  approach 
or  recession  with  reference  to  the  earth.  If  the  source  from 
which  the  light  subjected  to  the  examination  of  the  spec- 
troscope proceeds  has  a  motion  either  toward  or  from  the 
instrument,  then  for  any  given  ray  the  number  of  pulsa- 
tions per  second  which  rcaeh  tho  slit  will  bo  altered,  itnd 
the  position  of  the  corresponding  line  in  the  spectrum  will 
be  changed;  if  the  body  be  approaching  us,  all  the  lines 
in  its  spectrum  will  be  displaced  toward  the  blue  end  of  the 
spectrum,  and  vice  vrsd.  With  our  present  instruments 
the  lowest  velocity  which  can  be  perceived  is  between  1  and 
2  miles  per  second;  a  velocity  as  great  as  5  miles  can  be 
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measured  with  some  precision.  In  studying  the  spectra  of 
the  solar  prominences,  velocities  of  from  50  to  150  miles 
per  second  are  frequently  observed,  and  the  observations 
of  Huggins  and  others  upon  some  thirty  or  forty  of  the 
brightest  stars  have  shown  that  they  are  moving,  some  to- 
ward and  some  from  us,  with  velocities  varying  from  5  to 
OH  miles  per  second. 

The  best  works  upon  spectroscopy  arc  Roscoe's  Lector- * 
upon  Spectrum  Analysis  ami  Sehellcn's  Spectrum  Analysis, 
the  latter  translated  from  the  German  by  the  Misses  Lassell, 
and  edited  by  Mr.  Huggins.  Mr.  Lockyer  has  also  just 
published  a  small  volume  on  the  same  subject.  Schellen's 
work  contains  in  an  appendix  a  very  full  list  of  all  books 
and  scientific  papers  in  any  way  bearing  upon  the  subject, 
complete  up  to  the  date  of  publication  (1871-72),  and 
to  this  we  must  refer  readers  desirous  of  further  informa- 
tion. C.  A.  Young. 

Spec'trum  [Lat.],  in  optics,  a  colored  image  arising 
from  the  dissociation  of  a  ray  of  light  into  its  constituent 
tints.  There  are  two  modes  of  obtaining  such  images:  (1) 
by  dispersion,  the  prismatic  spectrum;  (2)  by  diffraction, 
the  grating  spectrum. 

The  Prismatic  or  Dispersion  Spectrum. — In  a  dark  room 
let  the  temperature  of  a  platinum  wire  be  gradually  raised, 
and  the  wire  be  inspected  through  a  prism.  When  the 
heat  has  risen  to  about  1)77°  P.,  it  will  be  found  that  a  dim 
monochromatic  red  light  is  emitted.  As  the  temperature 
increases,  the  red  radiation  becomes  more  intense,  and  on 
one  side  of  it  there  emerges  a  tint  that  is  orange.  The 
heat  still  rising,  there  is  added  on  the  side  of  the  orange, 
yellow,  and  in  like  manner  successively  green,  blue,  indi- 
go, violet.  The  appearance  of  tho  wire  as  seen  through 
the  prism  is  now  no  longer  that  of  a  straight  line,  as  at 
the  beginning  of  the  experiment;  it  is  spread  out  into  a 
ribbon-like  colored  form,  the  tints  gradually  blending  into 
each  other.  Not  only  are  new  colors  thus  added  as  the 
temperature  rises,  but  the  brilliancy  of  the  original  ones, 
and  indeed  of  all,  steadily  increases.  It  is  to  be  particu- 
larly remarked  that  the  colored  spaces  thus  observed  are 
not  of  equal  breadth.  Examining  them  from  the  violet 
to  the  red,  they  successively  become  more  and  more  com- 
pressed ;  they  are  narrower  and  narrower.  This  is  a  ne- 
cessary effect  in  the  prismatic  spectrum. 

If  instead  of  examining  the  wire  through  the  prism,  it 
is  directly  looked  at,  the  rays  that  it  emits  will  be  found 
to  be  of  a  dazzling  whiteness,  the  brilliancy  of  which  in- 
creases until  the  wire  melts.  To  the  parti-colored  rectangu- 
lar figure  into  which  the  image  of  the  wire  is  thus  dilated 
the  designation  of  the  spectrum  is  given.  A  critical  ex- 
amination will  prove  that  this  spectrum  is  continuous — 
that  is  to  say,  it  is  not  crossed  by  interruptions,  dark 
spaces,  or  dark  lines.  It  is  therefore  spoken  of  as  a  con- 
tinuous spectrum.  To  see  it  in  the  most  accurate  manner 
the  prism  should  be  placed  at  its  angle  of  minimum  de- 
viation. 

If  instead  of  an  ignited  wire  a  beam  of  sunlight  coming 
through  a  narrow  slit  be  in  like  manner  examined  with  a 
prism  placed  as  above  indicated,  it  will  be  found  to  display 
the  aspect  offered  by  the  platinum  at  Its  utmost  tempera- 
ture, so  far  as  colors  are  concerned,  and  even  more  bril- 
liantly. Crossing  it,  however,  there  will  be  perceived  many 
black  lines.  This,  the  solar  spectrum,  is  spoken  of,  there- 
fore, as  an  interrupted  or  discontinuous  spectrum — a  spec- 
trum having  fixed  lines.  If  an  electric  spark  passing  be- 
tween two  pieces  of  the  same  metal  be  inspected,  it  will  be 
found  to  be  an  interrupted  one.  The  lines,  however,  are 
not  dark,  but  bright  and  shining,  and  of  the  color  of  the 
spaces  in  which  they  occur.  If  the  metallic  surfaces  are 
of  different  metals  or  of  alloys,  all  the  lines  that  belong  to 
each  of  the  metals  present  will  be  seen. 

Newton  was  the  first  to  examine  the  solar  spectrum,  ami 
to  point  out  the  precautions  to  be  taken  in  order  to  produce 
it  in  a  state  of  purity.  He  used  a  slit  parallel  to  the  edge 
of  the  prism,  and  also  intromiting  apertures  of  trian- 
gular, circular,  and  other  forms,  employing  not  only  the 
sun  itself,  but  also  these  various  intromitting  apertures  as 
the  luminous  source,  arranging  things  so  as  to  employ 
their  images.  To  avoid  the  optical  imperfections  of  the 
glass  of  the  prism,  its  striae,  air-bubbles,  etc.,  he  con- 
structed hollow  prisms  and  filled  them  with  a  solution  of 
acetate  of  lead.  Under  these  circumstances  it  is  somewhat 
surprising  that  he  did  not  detect  the  fixed  lines.  They, 
however,  escaped  him.  The  deductions  he  made  from 
what  ho  did  observe  were,  however,  of  the  highest  im- 
portance. Ho  proved  the  composite  nature  of  white  light, 
and  substantiated  the  theory  of  the  different  refrangibili- 
ties  of  its  constituent  rays  by  his  celebrated  experiment 
of  the  dark  chamber.  He  considered  that  the  spectrum  is 
divisible  into  seven  differently-colored  regions  or  spaces, 
which,  enumerated  in  the  order  of  their  departure  from 
the  direction  of  the  intromited   light,  are  red,   orange, 
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yellow,  green,  blue,  indigo,  violet.     Of  these,  then,  the  red 
I    |1m   i,  ,  i    ,,,  i     ,,       del  the  most  refrangible  ray, 

hu-  formed  by  a  prism  oilers  three  points 
i     i  i  |  the  distribution  of  luminous  tnteo 
i,        '     the  distribution  of  heat;  (3)  the  distribu- 
ohemieaJ  force, 
mi   Wnli   regard  to  the  luminous  intensity,  or  the  do- 
nation of  the  onler  of  brightness  of  the  rays,  vari- 

ml    have  led  to  the  conclusion  that 

allow  region  of  the  prismatic  Bpectrum,  though  it  is 

i  frangible,  is  the  most  brilliant     From  it 

u     rapidly  toward  the  red  extremity,  more 

I  i  ward  the  violet.     Among  the  methods  resorted 

ucb  ;i  determination  of  the  luminous  intensity  is 

that  of  placing  a  piece  of  finely-printed  paper  so  as  to  re- 

i  he  spectrum,  and  finding  at  what  distance  the  letters 

in  (lie  several  colored  spaces  can    be  distinguished.      Other 

more  exact  photometric  methods  have  also  been  employed. 

All.  however,  are  liable  to  this  criticism— that  they  merely 

indicate  the  relations  of  the  organ  of  vision,  the  eye,  to 

the  luminiferOUS  radiations,  and  have  nothing  whatever  to 

da  with  their  intrinsic  force.     From  other  considerations 

ii  in;i\   li.-  shown  that  the  mechanical  intensity  of  all  the 

radiations  is  the  same. 

(2)  As  regards  the  distribution  of  heat  in  the  prismatic 
Bpectrum,  there  has  been  from  time  to  time  much  change 
of  opinion.  At  first  it  was  supposed  that  the  yellow  re- 
gion, being  the  brightest,  must  necessarily  be  the  hottest 
Space.  This  opinion  was,  however,  abandoned  on  the  pub- 
lication of  Sir  William  Ilersehel's  observations.  He  had 
been  lei  to  suspect,  while  using  glass  screens  in  telescopic 
observations  on  the  sun,  that  a  dark  red  glass  is  more  per- 
meable to  heat  than  one  paler  and  of  a  different  color.  He 
therefore  placed  a  series  of  small  thermometers  in  the  dif- 
ferent  colored  spaces,  and  found  that,  commencing  with  the 
violet  and  passing  toward  the  red,  they  in  succession  stood 
higher  and  higher.  Nay,  more,  in  a  space  altogether  be- 
yond the  red,  and  where  there  was  no  light,  the  heat  was 
greatest.  Subsequently,  it  was  found  by  other  experi- 
menters that  the  maximum  point  varies  with  the  material 
of  whioh  the  prism  is  composed,  prisms  of  water,  of  alco- 
hol, of  crown  glass,  and  of  flint  glass  making  it  in  suc- 
ces  i-m  in  less  refrangible  spaces.  These  experiments 
were  repeated  in  a  more  perfect  manner  by  Melloni  on  the 
in\  ention  of  the  thcrmo-multiplier.  He  showed  that  when 
a  prism  of  rock-salt  is  used,  the  maximum  of  heat  fell  in 
a  much  less  refrangible  space  than  had  ever  before  been 
observed.  In  fact,  it  was  as  far  below  the  fixed  line  B  as 
j;  i  below  F.  These  results  have  since  been  repeatedly 
verified,  especially  by  Tyndall.  The  observations  of  such 
skilful  experimenters  must  of  course  be  correct,  but,  as  will 
be  seen  from  the  description  of  the  diffraction  spectrum 
presently  to  be  given,  the  conclusions  drawn  from  them 
must  be  modified. 

(;ij  Leaving  that  topic  for  the  present,  we  pass  in  the 
next  place  to  the  consideration  of  the  distribution  of 
chemical  force  in  the  prismatic  spectrum.  The  earliest 
experiments  on  this  point  are  those  of  the  Swedish  chem- 
ist Scbeele,  who  received  the  solar  spectrum  on  a  surface 
painted  with  white  nrgentic  chloride.  He  found  that  this 
substance  was  not  darkened  indiscriminately  in  all  the 
colored  spaces,  but  that  the  effect  took  place  chiefly  in  the 
violet,  and  not  at  all  in  the  green,  yellow,  orange,  and  red. 
He  also  observed  that  beyond  the  violet,  and  in  a  region 
where  the  light  had  ceased  to  be  perceptible,  the  darken- 
ing continued.  Many  other  experimenters  verified  these 
results,  and  on  a  comparison  of  them  with  the  above-men- 
tioned  ones  in  relation  to  heat,  the  conclusion  seemed  to 
be  established  that  there  arc  three  essentially  distinct  prin- 
ciples in  the  solar  ray:  (1)  light,  (2)  heat,  (3)  chemical 
force.  The  last  passed  successively  under  various  desig- 
nations, such  as  chemical  rays,  deoxidizing  rays.  Even- 
tually. Sir  J.  Hersehel  imposed  the  inexpressive  designa- 
tion, actinism.  The  view  thus  held  was,  therefore,  that  there 
are  three  spectra — one  of  each  of  the  three  essential  con- 
stituents of  light — partially  overlapping  each  other  and 
of  differenl  refrangibilities  \  the  heat  spectrum  being  the 
I  ,  the  light  spectrum  intermediate,  the  ac- 

tinic spectrum  most  refrangible.  Curve-diagrams  were 
drawn.  Bhowing  the  intensity  of  these  principles  at  differ- 
ent points.  This  view  has  been  the  origin  of  very  many 
r  —error-  that  even  now  have  scarcely  been  eradicated. 
Thej  have  been  a  serious  obstacle  to  the  progress  of  the 
science  of  radiations.  They  arose  from  the  fact  that  no  ac- 
count WOfl  taken  of  the  physiological  peculiarities  of  the 
eye.  It  docs  not  follow,  because  there  arc  invisible  radia- 
tion^ below  the  red,  that  what  wo  term  heat  and  light  are 
e  icntially  distinct  principles;  it  is  only  an  illustration 
that  the  eye  is  incapable  of  perceiving  ether-waves  that 
are  of  slower  vibration  than  the  red  ;  and  a  similar  remark 
applies  to  what  arc  termed  the  invisible  actinic  rays  be- 


yond the  violet,  the  vibrations  of  which  are  too  rapid  for 
the  eye. 

But  there  were  not  wanting  those  who  saw  that  all  these 
effects  could  be  explained  on  the  principle  of  one  agency 
— ethereal  undulations — giving  rise  to  effects  that  differed 
as  the  surfaces  on  which  they  were  received  were  different. 
On  dark  ones  they  produced  heat;  on  the  retina,  the  sen- 
sation of  light;  on  others,  molecular,  and  again  on  others 
chemical,  changes.  Among  those  who  advocated  this  view 
was  Bccquercl.  Of  the  results  which  overthrew  actinism 
as  a  special  principle  of  high  ref'rangibility  there  was  per- 
haps none  more  decisive  than  that  brought  forward  by 
Draper — the  decomposition  of  carbonic  acid.  When  wo 
recollect  that  the  whole  vegetable  world  obtains  its  essen- 
tial element,  carbon,  by  the  decomposition  of  carbonic  acid 
through  the  agency  of  sunlight,  we  shall  perhaps  not  hesi- 
tate to  rank  this  as  one  of  the  most  imposing  natural  phc- 
monena,  and  in  the  world  of  organization  the  most  import- 
ant. It  is  the  starting-point  of  vegetable  and  animal  life. 
That  it  is  the  sunlight  which  decomposes  carbonic  acid,  set- 
ting free  its  oxygen  and  fixing  its  carbon  in  plants,  had 
been  determined  by  Priestley  and  other  chemists  of  the  last 
century.  And  since  this  is  essentially  an  effect  of  deoxida- 
tion,  it  was  assumed  that  it  was  brought  about  by  the  de- 
oxidizing or  so-called  actinic  rays.  But  Draper,  on  causing 
the  decomposition  to  be  accomplished  in  the  solar  spectrum 
itself,  found  that  so  far  from  the  violet  being  the  active 
ray,  or  the  actinic  space  the  most  energetic,  they  were  al- 
together without  appreciable  influence.  The  effect  was  at 
a  maximum  in  the  yellow,  extending  thence  on  one  side 
into  the  orange,  on  the  other  into  the  green,  and  rapidly 
declining  to  each  end  of  the  spectrum.  In  the  extrcmo 
violet  and  extreme  red  there  was  no  action  whatever.  This 
important  observation  was  soon  followed  by  many  others. 
Thus,  it  was  shown  that  bitumen,  when  presented  in  a 
thin  layer,  was  acted  upon  by  every  ray  in  the  spectrum, 
from  the  extreme  red  to  the  extreme  violet.  Argentic 
iodide,  which  it  had  been  supposed  was  influenced  by  the 
blue,  indigo,  and  violet  rays  only,  if  properly  placed  was 
affected  by  rays  far  beyond  the  red.  Indeed,  it  was  by  this 
substance  that  the  great  cold  bands  a,  0,  y  were  first  dis- 
covered. Hersehel  also,  in  his  investigations  respecting 
the  coloring  principles  of  flowers,  had  proved  that  differ- 
ent colors  are  affected  by  different  rays,  and  long  previously 
Grotthus  had  established  the  condition  under  which  these 
actions  take  place:  "The  rays  effective  in  the  destruction 
of  a  given  vegetable  color  are  those  which  by  their  union 
produce  a  tint  complementary  to  that  color."  In  an  ex- 
haustive investigation  of  this  subject,  Draper  proved  that 
"for  the  production  of  any  molecular  or  chemical  change 
in  any  substance  it  is^iecessary  that  some  specific  radiation 
should  be  absorbed,"  and  that  "  the  ray  effective  in  produ- 
cing chemical  or  molecular  changes  in  any  substance  is 
determined  by  the  absorptive  property  of  that  substance." 
In  general  terras,  it  was  thus  established  that  all  the  rays 
in  the  spectrum,  even  the  invisible  ones  at  each  extremity, 
are  active,  and  can  produce  appropriate  chemical  effects. 

Among  the  mechanical  effects  accomplished  by  radia- 
tion there  is  one  that  can  never  be  witnessed  without  ad- 
miration. Itds  a  matter  of  common  observation  that  plants 
tend  to  grow  toward  the  light.  Dr.  Gardner  was  the  first 
to  examine  the  details  of  this  phenomenon  in  the  spec- 
trum. When  seeds  are  made  to  germinate  and  grow  for  a 
few  days  in  darkness,  they  develop  vertical  stems,  very 
slender  and  some  inches  in  length.  These,  on  being  placed 
so  as  to  receive  the  spectrum,  soon  exhibit  a  bending  motion. 
The  stems  in  other  parts  of  the  spectrum  turn  toward  the 
indigo;  those  in  the  indigo  bend  to  salute  the  approaching 
ray.  Removed  into  darkness,  they  recover  their  upright 
position.  These  movements  are  the  most  striking  of  all 
actinic  phenomena.  Dr.  Gardner's  experiments  were  re- 
peated and  confirmed  by  M.  Dutrochet,  one  of  the  com- 
missioners appointed  by  the  French  Academy  to  investi- 
gate and  verify  the  facts.  He,  in  his  report  ( CompteB  ren- 
du*, No.  2G,  June,  1844),  added  a  number  of  other  facts 
respecting  the  bending  of  roots  from  the  light.  This  he 
found  to  be  occasioned  by  all  the  colored  rays  of  the  spec- 
trum. 

The  general  conclusion  which  may  be  arrived  at  from 
the  foregoing  statements,  and  many  confirmatory  ones  that 
might  be  added,  is  not  that  there  exist  three  or  more  dif- 
ferent principles  in  the  spectrum,  but  that  it  is  an  assem- 
blage of  radiations  consisting  of  ether-waves  of  different 
lengths  and  of  different  times  of  vibration,  the  less  refran- 
gible being  the  slower,  the  more  refrangible  the  quicker. 
These,  when  they  impinge  on  surfaces  of  various  kinds, 
produce  varied  effects — in  some  calorific,  in  others  colorific, 
and  still  again  in  others  chemical.  But  this  conclusion 
we  shall  perhaps  see  more  distinctly  when  we  have  consid- 
ered the  diffraction  spectrum,  to  the  description  of  which 
we  now  pass. 
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The  Diffraction  Spectrum. — For  the  production  of  this 
Spectrum  it  is  necessary  to  be  provided  with  a  grating, 
which  consists  of  a  thin  flat  glass  on  one  of"  the  surfaces 
of  which  there  has  been  ruled  with  a  diamond  a  series 
of  straight  lines,  very  close  and  exactly  parallel  to  each 
other.  Mr.  Rutherfurd,  by  his  machine  (see  Ruling-Ma- 
chine), has  produced  the  most  perfect  gratings  that  have 
yet  been  made.  Fraunhofer  was  the  discoverer  of  the  dif- 
fraction spectrum,  and  to  him  our  knowledge  of  its  peculi- 
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arities  is  mainly  due.  Let  a  beam  of  light  S  A  pass  through 
:i  narrow  slit,  and  fall  perpendicularly  on  the  ruled  grating 
(J,  the  lines  of  which  arc  parallel  to  the  sides  of  the  slit. 
Concentric  with  the  middle  line  of  the  grating  let  there  be 
placed  a  circular  zone  or  screen  Q'  Q"  Q'"  Q""  of  white 
paper,  through  which  there  is  an  opening  at  A  to  admit 
the  intromittcd  light.  A  beam  of  parallel  rays  passing  along 
S  G  will  give  a  bright  image  of  the  slit  S  when  it  impinges 
on  the  screen  at  A'.  This  is  the  image  by  transmission.  It 
would  also  give  another  similar  image  at  A  were  it  not  for 
the  opening  arranged  there.  This  is  the  image  by  reflec- 
tion. Also  from  <J,  as  from  a  central  axis,  there  fall  upon 
the  cylindrical  paper  zone,  covering  its  surface  all  over,  an 
infinite  number  of  radiations.  These  effects  arc  seen  with 
much  more  precision  if  there  be  placed  behind  the  grating 
a  double  convex  lens,  ami  still  better  if  the  lens  be  the 
object-glass  of  a  small  telescope.  Now,  the  eye  can  only 
be  impressed  by  special  radiations  consisting  of  waves  of 
determinate  length.  Its  vision  is  limited  by  those  that  im- 
part to  it  a  sensation  of  red  on  one  hand  and  of  violet  on 
the  other.  To  all  others  it  is  blind.  Then,  though  the 
whole  paper  zone  is  receiving  and  reflecting  radiations  of 
every  kind,  the  eye  selects  those  only  that  it  can  appre- 
ciate, and  as  a  result  it  sees  in  the  four  quadrants  Q'  Q"  Q"' 
Q""  those  only  for  which  it  is  fitted.  It  fed  lows,  therefore, 
that  at  A'  there  is  a  white  image  of  the  slit  S,  and  to  (lie 
right  and  left  of  this  there  are  equal  spaces  P  P' completely 
dark.  Beyond  and  symmetrically  on  each  there  is  a  series 
of  spectra  rr,  r"  r" ,  >■'"  >•'",  etc.,  of  which  the  violet  ends 
are  nearest  A'  and  the  red  ends  most  distant.  These  spec- 
tra are  designated  respectively  as  being  of  the  first,  second, 
third,  etc.,  order.  On  each  side  the  first  spectrum  is  sepa- 
rated from  the  second  by  an  obscure  space  R  R',  which  is 
narrower  than  the  first  dark  space  PI";  and  the  red  end 
of  each  second  spectrum  is  overlapped  by  the  violet  of  the 
third.  In  like  manner,  the  third  is  overlapped  by  the  fourth, 
etc.  If  the  intromited  ray  be  of  sunlight,  and  a  convex 
lens  or  small  telescope  be  used,  the  dark  Fraunhofer  lines 
are  seen  in  these  spectra. 

Such  are  the  results  seen  in  the  quadrants  Q'"  Q""  from 
the  light  transmitted  through  the  grating.  In  the  quad- 
rants Q'  Q"  exactly  the  same  train  of  phenomena  will  be 
discovered — dark  spaces  and  spectra,  the-  latter  having  their 
violet  ends  nearest  to  A,  and  the  overlapping  taking  place 
in  the  manner  above  described. 

Since  the  results  arc  thus  symmetrical  in  all  the  four 
quadrants,  it  is  sufficient  to  select  one  of  them  for  detailed 


examination.  Let  it  be  the  quadrant  Q"".  Selecting  one 
of  the  fixed  lines,  P,  for  example,  in  its  successive  spectra 
it  will  be  found  that  the  distances  that  separate  it  from  the 
middle  of  the  white  image  A  is  in  the  second  double,  in  the 
third  triple,  etc.,  the  distance  in  the  first.  These  angular 
distances  arc  designated  as  the  deviations  of  the  ray  under 
examination.  Fraunhofer  has  shown  that  (a)  The  devi- 
ation of  the  same  ray — e.  g.  I) — depends  on  the  sum  of  the 
width  of  a  groove  in  the  grating  and  of  a  transparent  in- 
terval, being  in  the  inverse  ratio  of  the  sum.  {h)  The  devi- 
ation of  one  of  the  colors  of  the  spectrum  of  the  first  order, 
multiplied  by  the  sum  of  a  transparent  interval  and  a 
groove,  give-;  the  length  of  an  undulation  of  that  color,  (r ) 
The  deviations  of  the  same  color  in  the  successive  spectra 
increase  as  the  whole  numbers  1,  2,  3,  4,  etc.  ((/)  The  de- 
viation of  two  colors  in  the  same  spectra  are  to  each  other 
as  the  lengths  of  their  undulations.  Hence,  in  all  the  vio- 
let is  nearest  to  A',  and  the  red  most  distant. 

The  Modulatory  theory  gives  a  rigorous  explanation  of 
all  these  phenomena.  It  shows  that  A  being  the  wave- 
length of  any  particular  light,  *  the  distance  between  the 
rulings  from  centre  to  centre,  and  9  the  angle  of  deviation 
in  the  spectrum  of  the  first  order,  we  should  have  A  =  ?  sint*. 
In  the  spectrum  of  the  second  order,  which  corresponds  to 
values  of  0  nearly  twice  as  great,  L'A  —  sin0.  In  the  spec- 
trum of  the  thin!  order  the  equation  is  3a  =  sin0,  etc.,  etc. 
In  practice  for  the  determination  of  9  it  is  customary  to 
measure  the  angle  included  between  the  same  ray  of  the 
same  order  of  spectrum  on  each  side  of  A'.  This  gives,  of 
course,  double  the  angle  sought. 

We  may  now  examine  more  closely  the  spectrum  that  is 
nearest  to  A',  the  spectrum  of  the  first  order.  Rcing  sep- 
arated completely  from  all  the  others,  it  presents  the  special 
facts  most  distinctly.  At  the  point  where  the  light  first 
becomes  visible — the  violet  or  inner  end  of  this  spectrum — 
the  wave-length  of  the  incident  radiation  is,  as  Angstrom 
has  proved,  about.  3930,  and  the  wave-length  of  the  last 
visible  radiation  at  the  outer  or  red  end  is  about  7600,  of 
the  Id10  of  a  metre.  Now,  it  is  very  important  to  remark 
that  the  distribution  of  the  colored  spaces  in  this  spectrum 
is  not  the  same  as  in  the  prismatic.  Here  the  yellow  space, 
which  is  the  most  luminous  radiation,  is  in  the  middle  of 
the  spectrum,  and  is  not  crowded  down  or  compressed 
toward  the  red  end  as  in  the  prismatic.  So  the  maximum 
intensity  on  illuminating  power  is,  as  Mosotti  first  observed, 
in  the  centre,  the  intensity  of  the  light  declining  symmetri- 
cally on  each  side  to  the  ends. 

Recalling,  now,  the  principle  that  the  wave-length  of  an 
incident  radiation  is  proportional  to  its  deviation,  let  us 
next  select  on  the  zone  a  point  where  that  length  will  be 
7860.  It  is  of  course  twice  as  far  from  A'  as  was  the  violet 
end  of  the  first  spectrum,  for  the  selected  deviation  is 
double.  If  we  inquire  what  interpretation  the  mind  will 
give  of  a  radiation  having  such  a  wave-length,  an  inspec- 
tion of  the  zone  shows  that  not  only  is  it  visible,  but  that 
it  is  regarded  as  being  a  violet  color.  This  is  an  important 
fact.  We  find  that  a  radiation  consisting  of  waves  of  a 
given  length  which  is  visible  will  also  be  visible  when  the 
constituent  waves  are  twice  that  length.  And  in  like  man- 
ner it  might  be  shown  that  the  same  will  hold  good  when 
they  are  three,  four,  etc.,  times  that  length.  Moreover,  in 
all  these  eases  the  color-impression  imparted  to  the  mind 
will  be  the  same. 

Again,  let  us  select  upon  the  paper  zone  another  point 
where  the  wave-length  is  15,200.  It  will  have  double  the 
deviation  of  the  red  end  of  the  first  spectrum.  Now,  agree- 
ably to  the  foregoing  remarks,  this  point  should  be  visible 
to  the  eye,  and,  for  anything  that  has  thus  far  been  said, 
it  should  be  interpreted  by  the  mind  as  red  light,  its  wave- 
length being  twice  that  of  the  red  of  the  first  spectrum. 
Rut  it  is  obvious  that  here  a  new  consideration  must  enter 
into  account.  If  this  radiation  has  double  the  wave-length 
of  the  first  red.  it  lias  triple  the  wave-length  of  the  first 
yellow.  On  the  principle  just  laid  down  the  mind  may  in- 
terpret it  as  red  light  or  as  yellow.  Which  will  it  do?  Ex- 
amination of  the  cylindric  screen — or,  better  still,  through 
a  telescope — shows  that  the  mind  adopts  both  these  inter- 
pretations ;  and,  the  same  principle  applying  to  other  wave- 
lengths, this  constitutes  what  we  have  spoken  of  as  the 
overlapping  of  the  second  spectrum  by  the  third.  At  the 
point  here  specially  considered  both  red  and  yellow  light 
are  seen. 

From  what  has  here  been  presented  it  follows  that  the 
principle  considered  as  established  in  optics,  that  to  every 
color  there  belongs  a  determinate  wave-length,  must  be 
modified,  since  the  same  eolor-impression  will  be  given  to 
the  mind  by  waves  that  have  twice,  thrice,  etc.,  that  de- 
terminate wave-length.  But  should  the  wave-lengths  under 
Consideration  answer  to  whole  multiples  of  that  of  some 
other  color,  the  mind  will  interpret  them  as  being  of  that 
color  too. 


420 


SPECTRUM. 


M n  ations  lead  us  to  extend  the  range 

.     The  prism  would  lead  ua  to  infer 

,l,.,t  i|  ,.,,„  ,„,ii  be  affected  by  waves  the  length  of  which 

ind  7600.     Comparisons  have  hence  been 

,,i  ofi  ision  and  the  organ  of  bearing, 

t,,  tl|1  i  the  former.     The  ear,  it  is  said, 

i  ireral  octaves,  but  the  eye  is  in 

tie.     The  grating,  however,  leads  us 

iction,  and  to  place  the  ej nearly 

tlity  with  the  ear.     Thoprinciples  here  indicated 
„,,,.,   ,  tricted  to  the  luminous  radiations;  thej 

apply  to  all  others  t<>o.     Thus,  if  a  photographic  sensitive 
made  to  receive  the  first  spectrum,  it  will  be  im- 
in  of  its  radiations,  chiefly  by  those  abovo 
the  line  (J.     It   it  be  exposed  in   the  second,  third,  etc., 
tra.it  "ill  again  be  impressed  by  the  corresponding 
undulations  having  two,  three,  etc.,  times  the  former  length. 
Prom  this  il  may  therefore  be  inferred,  that  a  chemical  dc 
composition  of  a  given  substance,  brought  about  by  undu- 
lations of  a  certain  length,  will  also  be  accomplished  by 
radiations  that  are  octaves  of  the  first. 

We  ma;  nexl  consider  the  dark  space  intervening  between 
the  Aral  spectrum  and  A'.  In-1843,  Draper  published  pho- 
tographs of  the  diffraction  spectrum.  They  were  copies 
of  the  impressions  made  upon  silver  daguerreotype  tablets 
in  use  at  that  time.     These  carried  the  spectrum  impressions 

a.-   fur  us    the  wave  length  .USUI),  anil   therefore  ener hod 

considerably  on  the  'lark  space  toward  A'.  But  collodion, 
introduced  Binco,  is  a  much  more  sensitive  preparation.  It 
bas  enabled  Henry  Draper,  who  has  produced  superb  pho- 
tographa  of  the  ultra  violet  rays,  to  carry  the  impressions 
as  for  us  .3400.  According  to  M.  Mascart,  waves  are 
emitted  by  incandescent  cadmium  having  a  length  not  ex- 
ag  .2200.  These  Btand  still  further  in  the  dark  spare 
I'.  In  these  excursions  into  the  dark  space  the  experi- 
ment.- of  Prof.  Stokes  on  the  long  spectrum  of  electric  light 
,<  I,, ,i  only  interesting,  but  very  important;  for  as 
we  gradually  approach  v  the  wave-length  of  the  incident 
radiation  is  oontinually  diminishing,  and  at  A'  becomes 
sero.  That  point  is  the  supreme  limit  beyond  which  no 
radiant  manifestation  of  any  kind  is  possible.  The  goal 
toward  which  experimental  investigation  is  tending  is 
therefore  obvious.  We  are  gradually  groping  the  way 
aoross  the  dark  space,  and  expect  one  day  to  reach  the 
bright  streak  that  lies  at  its  terminus.  At  every  step  of 
advance  the  ether-waves  are  becoming  shorter  and  shorter, 
ami  the  vibrations  more  and  more  rapid.    When  the  journey 

i-  act tplishe  I,  ii  region  will  have  been  gained  in  which 

the  waves  are  infinitely  short  and  the  vibrations  infinitely 
rapid. 

At  the  red  or  more  distant  end  of  the  first  spectrum  there 
i-  another  dark  space,  separating  the  first  from  the  second. 
In  this,  though  perhaps  of  less  interest  than  the  one  we 
have  heen  considering,  some  explorations  have  been  made. 
I  Iraper  in  Is  I",  using  the  sunlight  and  a  prism,  discovered 
three  large  and  very  broad  bonds.  They  have  subsequently 
been  re-detected  by  M.  Lamanski  by  the  aid  of  a  thermo- 
electric multiplier. 

We  may  now  briefly  resume  the  consideration  of  the  dis- 
tribution of  heat  in  tlie  spectrum,  postponed  in  a  preceding 
paragraph.  The  diffraction  spectrum,  as  we  have  seen, 
differs  strikingly  from  the  prismatic  in  the  arrangement  of 
its  colored  spares.  In  the  latter  the  less  refrangible  parts 
an mpressed  more  and  more  in  proportion  as  their  re- 
frangibility is  less.  Now.  there  is  reason  to  believe  that  in 
the  former  the  colored  -pares  are  equally  warm,  though  so 
feeble  i-  tin-  calorific  efiect  that  all  attempts  at  the  direct 
measurement  of  the  heat  have  proved  unsatisfactory.  Ad- 
mitting, however,  that  equality,  it  follows  that  in  the 
prismatic  the  heat  should  appear  to  increase  steadily  from 
the  more  to  the  less  refrangible  end,  because  the  compression 

trod   ^| es   is   becoming   greater   and   greater. 

Draper,  who  first  recognised  this  fact,  and  also  first  tried 
to  measure  the  heat  of  the  diffraction  spectrum,  attempted 
tu  give  probability  to  this  view  by  considering  the  sodium 
line  1>  as  the  optical  centre  of  the  spectrum,  and  collecting 
all  the  visible  rays  below  it  into  one  focus,  and  all  the 
I  ■  rays  above  it  into  another  focus.  The  heat  of  these 
tori  being  measured,  proved  to  he  equal. 

We  have  non  given  a  description  of  the  two  spectra,  the 
prismatic  or  dispersion,  the  grating  or  diffraction,  and  have 
considered  the  distribution  of  light,  heat,  and  chemical 
force  intbem  respectively.  Under  the  article  Spectroscope 
will  he  found  an  account  of  the  Fraunhofer  or  fixed  lines, 
dark  and  bright,  the  various  forms  of  spectroscopes,  and 
the  uses  to  which  they  are  applied.  We  may  therefore 
close  with  some  historical  statements  in  relation  to  that 
subject.  In  I860,  Kirohhoff  and  Bunsen  announced  the 
discovery  of  two  new  metals  by  the  use  of  the  prism. 
Public  attention  was  instantly  drawn  to  what  was  at  once 
termed    "  spectrum    analysis."      The    older    publications, 


which  i rally  lay  at  the  basis  of  the  subject,  were  forgotten, 
and  to  M.  Kirehhoff  was  awarded  the  entire  honor  for  what 
was  regarded  as  a  new  discovery.  The  history  of  science 
dues  nut  offer  an  instance  of  grosser  injustice.  Thirteen 
years  previously,  Draper  had  shown  that  all  solid  substances, 
and  probably  all  liquids,  emit  light  or  become  incandescent 
at  the  same  temperature,  that  temperature  being  977°  I'. 
The  first  ray  they  give  forth  is  red,  and  other  colors  in  the 
order  of  their  refrangibility  are  added  as  the  temperature 
rises,  the  spectrum  being  continuous  and  containing  neither 
dark  nor  bright  lines.  These  results,  which  formed  the 
ba  r  ofM.  KirrhhotTs  fundamental  memoiron  The  Rt  lation 
between  '/"■  Coefficients  of  Emission  mid  Absorption  of 
Bodies  for  Liyht  and  Hint,  were  appropriated  without  any 
adequate  acknowledgment  by  M.  Kirehhoff  under  tho 
guise  of  mathematical  deductions,  and  in  a  subsequent 
memoir  on  the  history  of  this  subject  he  passed  them  with- 
out notice.  It  may  therefore  be  proper  to  recall  some  of 
the  discoveries  that  had  heen  made  previously  to  18C0. 
Newton  in  his  treatise  on  optics  laid  the  foundation  of  tho 
subject,  lie  showed,  as  we  have  already  mentioned,  the 
manner  in  which  a  pure  spectrum  is  to  be  prepared,  pro!  ed 
the  composite  nature  of  white  light,  and  presented  tho 
theory  of  different  refrangibilities.  He  used  a  slit  parallel 
to  the  edge  of  the  prism,  as  well  as  triangular  and  circular 
openings,  employing  the  image  not  of  the  sun,  but  of  these 
slits.  Euler,  in  his  theory  of  light  and  heat,  stated  tho 
principle  that  every  substance  absorbs  light  of  such  a  wave- 
length as  coincides  with  the  vibrations  of  its  smallest  par- 
ticles. Wollaston  in  1802  discovered  the  dark  lines  in  the 
sun's  spectrum,  but  gave  little  attention  to  the  subject. 
Fraunhofer  invented  the  spectroscope  in  1814;  he  used  it 
without  a  collimator — a  form  by  which  results  of  exquisite 
perfection  may  be  obtained,  lie  mapped  57G  of  the  fixed 
lines,  gave  to  the  more  conspicuous  ones  the  names  they 
still  bear,  and  determined  that  the  cause  of  the  lines  is  out- 
side of  the  earth's  atmosphere,  lie  examined  the  light  of 
the  moon,  Venus,  and  Mars,  and  saw  in  it  the  solar  fixed 
lines.  In  the  rays  of  the  fixed  stars  Sirius,  Procyon,  Ca- 
pella,  Pollux,  Betelgeux,  though  the  position  of  the  other 
fixed  lines  was  different,  he  recognized  the  double  line  D. 
He  inferred  that  the  cause  of  these  lines  is  the  absorptive 
action  of  the  atmosphere  of  the  stars  and  the  sun.  He  was 
thus  the  originator  of  astronomical  spectroscopy.  He  con- 
nected these  facts  with  chemical  ones,  by  showing  that  the 
two  dark  lines  D  of  the  solar  spectrum  are  coincident  with 
the  two  bright  lines  given  by  a  sodium  name.  He  found 
the  lines  D,  E,  b,  F  in  Mars,  and  b  in  Capella.  He  also 
studied  the  bright  lines  of  the«leetrie  spark  and  of  colored 
flames.  Brewster  in  1822  utilized  the  yellow  sodium  fiamo 
in  his  monochromatic  lamp.  He  examined  the  lines  given 
by  the  absorption  of  nitrous  acid  gas,  showing  that  they 
were  more  numerous  as  the  temperature  was  higher.  He 
also  detected  that  some  of  the  Fraunhofer  lines  of  the  sun's 
spectrum  are  due  to  the  absorptive  action  of  the  earth's 
atmosphere.  J.  W.  Herschel  examined  colored  flames,  and 
proposed  them  as  a  means  of  detecting  the  presence  of  sub- 
stances. He  published  many  facts  in  relation  to  the  pho- 
tographic and  thermal  properties  of  the  spectra.  In  some 
of  his  investigations  in  thermal  distribution  he  used  paper 
blackened  on  one  side  and  moistened  with  alcohol.  Talbot  in 
1 826  again  examined  the  spectra  of  colored  flames,  and  pro- 
posed the  prism  as  a  means  of  qualitative  analysis.  He  used 
it  practically  to  distinguish  lithia  from  strontia,  designating 
the  operation  optical  analysis.  He  subsequently  studied  the 
bright  lines  given  by  various  metals,  gold,  copper,  etc.,  when 
volatilized  by  a  voltaic  current.  Draper  in  1843  published 
colored  and  other  engravings  of  the  fixed  lines  in  the  pris- 
matic and  diffraction  spectra.  Simultaneously  with  Tiec- 
quercl  he  discovered  the  ultra-violet  fixed  lines.  He  ascer- 
tained that  the  spectra  of  ignited  solids  is  continuous, 
showed  that  the  point  of  ignition  is  the  same  for  all  solids 
and  liquids  (977°  F.),  and  that  as  the  temperature  rises 
rays  of  increasing  refrangibility  are  given  off.  lie  made 
the  prismatic  analysis  of  several  different  gas-flames,  using 
in  these  experiments  a  sunlight  comparison  spectrum,  lie 
employed  the  method  of  designating  the  lines  by  their 
wave-lengths.  This  was  subsequently  used  by  Ditseheiner, 
Van  derWilliger,  Mascart,  Gibbs,  and  Angstrom.  Whcat- 
stone  in  1836  examined  the  spectra  of  electric  sparks,  and 
proposed  this  as  a  means  of  distinguishing  one  metal  from 
another.  Miller  in  1845  published  drawings  of  the  spectra  of 
several  colored  flames.  Zantedeschi  modified  Fraunhofer's 
spectroscope  by  introducing  a  collimator.  This  made  the  in- 
strument more  compact,  and  indeed  gave  it  its  modern  form. 
Stokes  about  1850,  from  a  consideration  of  the  coincidence 
of  the  two  dark  D  lines  in  the  solar  spectrum  with  the  two 
bright  lines  of  the  sodium  flame,  inferred  that  sodium  must 
exist  in  the  sun.  Stewart,  from  the  law  of  the  exchanges 
of  heat,  led  the  way  to  an  explanation  of  the  reversal  of 
the  spectrum  lines.     Angstrom,  in  an  investigation  of  the 
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electric  spark,  proved  that  it  yields  two  spectra — one  de- 
rived from  the  metals  of  the  poles,  the  other  from  the  gas 
or  air  through  which  the  spark  passes.  In  1856  he  an- 
nounced  the  general  law,  that  a  gas  when  luminous  emits 
rays  of  light  of  the  same  refrangibility  as  those  which  it 
has  the  power  to  absorb;  or,  that  the  rays  which  a  sub- 
stance absorbs  are  precisely  those  which  it  emits  when 
gelf-luminous.  The  reversal  of  the  fixed  linos  was  thus 
completely  explained.  Subsequently  he  published  charts 
of  the  fixed  lines,  arranged  according  to  their  wave-lengths, 
the  normal  spectrum.  Swan  in  1857  proved  that  t lie  two 
D  lines  are  due  exclusively  to  sodium,  and  are  always  a 
test  of  great  delicacy  of  its  presence. 

The  foregoing  is  offered  not  as  a  complete  history  of 
spectroscopic  science  previously  to  I860,  but  for  the  pur- 
pose of  showing  that  the  generally-received  impression  of 
its  originating  about  that  time  is  altogether  a  misconception. 
It  was  the  announcement  of  the  fortunate  discovery  of  two 
new  metals,  rubidium  and  caesium,  that  instantly  mid  for- 
cibly drew  attention  to  it;  its  foundations,  as  this  imperfect 
statement  shows,  had,  however,  not  only  been  long  pre- 
\  iously  laid,  but  the  structure  carried  very  far  toward  com- 

E  lotion.  Subsequently,  the  literature  of  the  subject  has 
ecomc  immense,  the  drift  of  scientific  research  taking  this 
special  direction,  and  in  the  hands  of  the  ablest  physicists 
discovery  crowding  upon  discovery  to  such  an  extent  that 
it  is  impossible  in  the  compass  of  this  article  to  do  it  jus- 
tice. What  we  have  endeavored  to  do  is  to  draw  atten- 
tion to  the  labors  of  those  earlier  experimenters,  who  in 
reality  established  this  beautiful  and  important  branch  of 
science.  J.  W.  Draper. 

Spectrum  Analysis.  See  Spectroscope  and  Spec- 
trum. 

Speculative  Philosophy,  See  Philosophy,  by  W. 
T.  Harris,  A.M.,  LL.D. 

Spec'ulum  [Lat.,  "mirror"],  Speculum  Metal,  or 
Specula  of  Silvered  Glass.  Speculum  in  optics  and 
astronomy  signifies  a  reflecting  surface,  usually  of  metal, 
though  the  term  has  also  been  frequently  applied  to  un- 
silvered  ^lass  since  the  introduction  of  silvered-glass  tel- 
escopes by  Foucault  and  Steinheil  in  1857.  As  the  image 
formed  by  a  concave  speculum  is  on  the  same  side  of  the 
mirror  as  the  object,  somcarrangement  is  necessary  to  pre- 
vent the  observer's  head  obstructing  the  passage  of  light 
to  the  speculum,  and  hence  we  have  four  different  forms  of 
reflecting  telescope:  (1)  the  Herschelian  or  Le  Mairean,  in 
which  the  speculum  is  so  tilted  as  to  bring  the  image  to 
one  side  of  the  telescope  tube ;  (2)  the  Gregorian,  in  which 
a  secondary  concave  speculum  returns  the  rays  through  an 
aperture  in  the  primary  speculum  to  the  eye  of  the  ob- 
server; (3)  the  Cassegrain,  in  which  a  convex  secondary 
Speculum  is  used  for  the  same  purpose  a-'  the  concave  of 
the  (Jregorian;  and  (4)  the  Newtonian,  in  which  a  plane 
speculum  or  right-angled  reflecting  prism  turns  the  beam 
of  light  out  to  the  side  of  the  tube.  Each  of  these  forms 
has  its  merits  and  defects.  The  Herschelian,  while  it  has 
the  brightest  image  of  all  -with  a  given  aperture,  cannot 
produce  the  finest  definition,  because  the  surface  ought  to 
be  a  paraboloid,  with  the  vertex  on  the  margin  of  the 
speculum,  and  this  is  almost  unrealizable;  the  Herschels 
avoided  this  difficulty  in  large  measure  by  using  nearly 
spherical  surfaces  of  long  focus,  their  telescopes  of  18 
inches  aperture  being  20  feet  long,  while  the  Cassegrain 
of  the  writer  of  2S  inches  aperture  requires  a  tube  less  than 
10  feet  long.  The  convenience  and  facility  of  using  a  tel- 
escope turn  almost  altogether  on  its  focal  length,  and  in 
this  comparison  the  advantage  of  the  Cassegrain,  allowing 
for  the  difference  of  apertures,  is  as  3  to  1.  The  Gregorian 
form  is  advantageous  where  a  non-inverted  image  is  de- 
sired, and  it  has  been  much  used  for  small  instruments  in- 
tended for  terrestrial  as  well  as  celestial  observation.  In 
larger  telescopes  the  increase  of  length  as  compared  with 
the  Cassegrain,  which  is  equal  to  twice  the  focal  length  of 
the  secondary  speculum,  is  a  serious  disadvantage.  Not 
only  does  it  require  a  larger  dome  to  cover  a  Gregorian  of 
the  same  aperture,  but  the  flexure  of  the  tube,  and  the 
consequent  difficulty  of  preserving  the  adjustments,  arc 
much  increased.  Moreover,  it  is  commonly  stated  that 
the  curvature  of  the  secondary  speculum  being  concave,  it 
bas  a  tendency  to  exaggerate  the  defects  of  the  primary. 
Hut  with  tin:'  modern  methods  of  local  correction,  to  he  de- 
scribed further  on,  this  counts  for  but  little. 

A  defect  which    is  alleged   against  both  the  Gregorian 

and  Cassegrain  is  that  the  images  they  give  as  com] 'I 

with  the  Newtonian  arc  too  much  magnified,  and  that  low 
powers  cannot  be  used.  Under  certain  circumstances  this 
consideration  has  some  weight,  but  it  is  as  frequent! 3  an 
advantage.     It  must  always  be  remembered  that  with  a 

telescope  of  large  aperture  a  very  low  power  cannot  he  em- 
ployed if  the  whole   objective   is  to   bo  utilized;    tor   ex- 


ample, with  a  28-inch  aperture  the  lowest  power  should 
not  be  less  than  140.  The  pencil  emerging  from  the  eye- 
piece must  not  be  larger  than  the  pupil  of  the  eye  at  its 
maximum  dilation. 

The  Newtonian  construction  may  be  arranged  in  two 
ways — one  that  used  by  Newton,  to  interpose  a  plane 
speculum  or  right-angled  reflecting  prism  in  the  cone  of 
rays  proceeding  from  the  primary  speculum  at  such  a  dis- 
tance from  the  focus  as  to  bring  that  focus  to  the  side  of 
the  telescope,  or  else  as  constructed  by  Foucault,  to  put  a 
small  reflecting  prism  just  inside  the  focus  of  the  specu- 
lum, and  adjacent  to  it  the  objective  of  a  microscope,  the 
eyepiece  of  which  should  be  placed  on  the  margin  of  the 
tele-cope  tube.  This  latter  construction  avoids  the  serious 
difficulty  of  making  a  large  plane  surface.  The  great  ad- 
vantage of  the  Newtonian  is  the  convenient  position  the 
observer  may  assume;  its  most  serious  disadvantage,  the 
necessity  of  being  elevated  40,  50,  or  even  00  feet  from  the 
ground  in  the  case  of  such  instruments  as  the  4-foot  of 
Mr.  Lassell  and  the  fi-foot  of  Lord  Rosse.  For  the  small 
sizes,  like  those  now  so  extensively  constructed  by  Messrs. 
Browning  &  With  of  London,  this  form  leaves  little  to  be 
desired.  I  have  found  it  convenient  to  combine  both  the 
Newtonian  and  Cassegrain  in  my  2S-inch. 

The  relative  merits  of  reflectors  and  refractors  have  given 
rise  to  much  discussion.  In»truth,  each  has  its  separato 
function :  to  the  reflector  belong  absolute  achromaticity 
and  the  maximum  of  size;  to  the  achromatic,  stability 
of  adjustment.  The  achromatic  is  therefore  suited  to 
measurements  of  precision — the  reflector  to  physical  obser- 
vation, and  especially  to  certain  applications  of  physics 
and  chemistry  to  astronomy.  The  great  achromatics  of 
recent  years,  such  as  the  26-inch  Alvan  Clark  telescope  at 
Washington,  in  many  respects  rival  the  great  reflectors, 
but  they  also  lose  some  of  the  advantages  of  small  refrac- 
tors. Each  is  tending  to  intrude  on  the  special  domain  of 
the  other,  for  while  Messrs.  Lassell,  Browning,  and  Grubb 
are  giving  stability  to  reflectors,  Mr.  Rutherford  has  made 
large  lenses  (13  inches)  of  great  excellence  especially  suit- 
ed to  astronomical  photography. 

The  specula  used  in  reflecting  telescopes  are  of  two  kinds  ; 
(1)  Those  made  of  an  alloy  of  copper  and  tin  :  (2)  those  of 
glass  covered  with  a  film  of  silver,  about  j[yifoGOta  of  an 
inch  thick  on  the  side  turned  toward  the  object.  These 
latter  must  not  be  confounded  with  looking-glass  mirrors, 
which  are  coated  with  tin-amalgam  on  the  posterior  side. 
All  the  great  reflectors  of  Herschel,  Rosse,  Lassell,  De  la 
Rue,  and  others  made  previously  to  1857,  were  on  the  first 
plan.  Silvered-glass  telescopes  were  invented  by  Steinheil, 
and  reinvented  in  the  same  year  by  Foucault,  whose  ad- 
mirable paper  in  the  Annates  de  I'Obeervatoire  de  Port's 
(1859)  is  a  model  of  what  such  memoirs  should  be.  It  is 
proper  here  also  to  allude  to  my  paper  on  this  subject  in 
the  Smithsonian  Contributions  to  ocii  nee  1  I  864).  Ever 
since  the  introduction  of  silvered  glass,  there  bas  been  an 
animated  controversy  as  to  its  utility  compared  with  spei 
ulum  metal,  but  it  seems  as  if  the  balance  had  inclined 
finally  to  the  former.  A  silvered  speculum  is  permanent  ; 
for  even  though  the  silver  coating  be  tarnished,  it  may 
readily  be  repolished,  or,  if  injured  by  dampness,  be  re- 
placed without  affecting  the  figure  of  the  glass :  it  is  many 
times  lighter,  and  therefore  demands  less  weight  in  the 
mounting,  and  is  correspondingly  more  manageable:  it  is 
more  reflecting,  in  the  proportion  of  about  '.12  to  65,  and  in 
consequence  a  smaller  aperture  will  give  an  equal  brilliancy 
to  objects,  this  being  a  great  advantage  in  an  unsteady 
atmosphere.  Of  course,  under  favorable  atmospheric  con- 
ditions the  larger  aperture  will  give  greater  penetrating 
power,  but  nothing  prevents  the  construction  of  a  glass 
mirror  of  as  large  dimensions  as  any  speculum.  For  these 
reasons  it  is  not  expedient  to  describe  at  length  the  pro- 
cesses for  casting  speculum  metal.  It  is  sufficient  to  say 
that  it  is  composed  of  copper  and  tin  in  the  proportion  of 
:12  to  14.911;  that  it  must  be  cast  on  a  chill— that  is,  a 
slightly  warmed  iron  surface;  and  that  it  must  bo  an- 
nealed  with  the  greatest  care  and  for  a  long  time. 

Grinding  and  Polishing. — These  operations  do  not  differ 
much  in  the  eases  of  metal  and  glass,  except  that  the  latter, 
being  more  rigid,  will  not  take  a  permanent  set  if  raised 
from  its  bearings,  and  being  lighter  can  be  more  easily 
manipulated.  The  grinding  and  polishing  of  specula  may 
be  accomplished  cither  by  machinery  or  by  hand.  Tn  for 
mor  times, when  Had  lev,  Mudge,  Edwards,  Molyneux,  Short, 

and  others  were  making  reflecting  telescopes,  tin-  work  wa- 
done  altogether  by  hand,  the  tools  being  fixed  on  an  op 
tioian's  post,  which  allowed  free  motion  all  round  the  sur- 
face  to  he  worked,  Hut  when  the  elder  rlerschel  had  ad 
ranced  to  the  larger  telescopes  which  he  constructed,  he 
found  it  desirable  to  use  machinery.  For  many  years  the 
arrangement  of  this  machinery  was  kept  a  profound  secret 
until  finally  revealed   by  Sir  John    Herschel  a  short  time 
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previous  to  his  death.     A  full  description  may  be  found  in 
v,,|.  xxi,  .  [  8tb  ed.  "t"  the  Encyclopaedia  Britanniea. 

The  Is  Mj  ■  however,  did  more  to  b  tog 

working  refle  iting  telescopes  to  perfection  than 
allv  ...  ticularly  when  we  remember  thai   he  had 

an  almost  unknow  o  field  to  work  in.  and  that  he  attained  a 
diami  i;    never   produoed   before  nor   since. 

Onlj  B   p<  ''  '   has  devoted  many  years  to  exploring 

the  diih   uttie--  of  this  pursuit  can   appreciate  what  Lord 
•ame.     At  the  same  time,  it  should  he  mentioned 
that  Mr.  Lassell  has  polished  unquestionably  the  finest  re- 
-   of  2  and   1  feet  diameter  that  have  ever 
been  ma  le,  and  this  alter  many  years  of  persevering  and 
costly  endeavor.     His  poliahing-machine  is  elegant  in  de- 
ni  1  smooth  in  action.     Dr.  De  la  Hue  has  produced 
fino  results  on  Bpecula  of  13  inches,  though  lie  is  better 
known  for  bis  extensive  photographic  use  of  this  instru- 
ment on  the  sun,  moon,  planets,  and  stars.     .Mr.  tJrubb  has 
also  made  the   I-foot  equatorial  now  at  Melbourne. 

As  to  hand-working  of  reflectors,  that  has  been  confined 
to  glass  specula,  and  science  owes  the  first  publication  of 
the  processes  to  the  late  M.  Foucault,  who  was  the  inde- 
pendent discoverer  not  only  of  this  use  of  silvered  g 
out  also  <d  the  Bvstem  of  "  local  corrections."  Though  this 
method  had  long  before  Foueault's  time  been  practised  in 
America  by  Alvan  Clark  in  the  correction  of  achromatics 
for  spherical  aberration,  yet  the  process  had  nut  been  pub- 
lished. Any  one  who  reads  Foucault's  memoir,  previously 
referred  to,  will  sec  good  reason  for  regretting  his  untimely 
death.  The  methods  of  examining  surfaces  that  he  used 
enable  one  to  detect  every  defect  that  a  surface  has — in  the 
workshop  even  better  than  in  the  telescope — ;ind  give  the 
means  of  obtaining  absolute  optical  perfection. 

Without  entering  into  greater  detail  than  is  desirable,  we 
may  illustrate  the  subject  of  machine-polishing  by  a  wood- 
out  of  Mr.  Lassell's  apparatus.  After  an  experience  derived 
from  the  construction  of  different  kinds  of  polishing-ma- 
ehine,  and  extending  over  eighteen  years,  I  may  say  that 
his  contrivance  with  De  la  Rue's  apparatus  for  controlling 
the  rotation  of  the  polisher  will  da  all  that  can  be  accom- 
plished by  any  machine,  though  in  a  recent  memoir  (Phil. 
Tnnt*.  Royal  Society j  1^7li  Lassell  states  that  a  new  one 
he  there  describes  of  a  stronger  model  is  required  for  4 -foot 
surfaces.     The  pitch  coating  which  serves  to  carry  the  pol- 


ishing rouge  adheres  very  lightly  toward  the  end  of  the 
,  and  a  machine  is  severely  strained. 


Lassell's  idea  was  to  cause  the  polisher  to  describe  circu- 
lar strokes  upon  the  surface  to  be  acted  on.  and  to  secure 
an  equable  and  smooth  motion.  The  machine  has  two  ver- 
tical shafts,  each  driven  by  a  screw,  the  axes  of  the  worms 
being  connected  by  a  band  passing  over  cone  pulleys.  The 
lower  shaft  carries  the  mirror  and  its  equilibrated  bearings. 
The  upper  shaft,  passing  through  a  fixed  gear,  carries  at 
its  lower  extremity  a  crank  which  in  revolving  causes  the 
secondary  shaft  at  the  side  to  rotate,  and  this  in  turn  forces 
the  lowest  pinion  to  turn.  By  means  of  the  two  graduated 
dovetails  the  extent  of  the  hypocycloids  thus  produced  can 
be  varied,  and  indeed  other  curves  be  originated.  Subse- 
quently, Lassell  and  De  la  Rue  introduced  improvements 
into  this  medhanism  for  the  purpose  of  avoiding  the  irreg- 
ular rotation  of  the  polisher,  and  the  tendency  to  the  occur- 
rence of  rings  of  unequal  action  on  the  speculuro. 

As,  however,  it  is  evident  that  silvered-glass  telescopes 
will  eventually  displace  speculum  metal,  the  methods  by 
which  they  are  polished  claim  our  notice.  An  essential  dif- 
ference in  the  two  cases  depends  on  the  fact  that  the  glass 
surface,  being  once  corrected  to  the  paraboloid  of  revolu- 
tion, is  permanent,  being  protected  by  its  silver  coating. 
One  is  therefore  prompted  to  spare  no  pains  to  remove  even 
the  most  trilling  defect,  and  in  the  case  of  my  28-inch  a 
good  deal  of  time,  extending  over  two  years,  was  spent  in 
minute  retouching.  Eventually,  a  surface  was  attained 
that  has  exhibited  the  division  in  the  outer  ring  of  Saturn 
and  other  similarly  difficult  objects.  The  value  of  the 
system  of  local  correction  depends  to  a  considerable  extent 
on  the  fact  that  the  disturbances  arising  from  heat  pro- 
duced during  polishing  are  avuided.  But  a  small  part  of 
the  surface  is  acted  on  at  once,  and  the  rest  being  freely 
exposed  to  radiation  and  evaporation,  a  harmful  degree  of 
expansion  does  not  take  place.  An  indispensable  part  of 
the  process  is  frequent  examination  of  an  illuminated  pin- 
hole by  a  high-power  eyepiece,  both  eyepiece  and  pinhole 
being  placed  near  the  centre  of  curvature  of  the  speculum. 
The  unsilvercd  glass  reflects  light  enough  not  only  to  en- 
able one  to  use  this  system  of  investigation,  but  also  to 
apply  the  test  by  screening,  in  which  the  image  of  a  pin- 
hole before  a  flame  is  gradually  cut  oft"  by  an  opaque 
straight  ciige.  If  there  are  any  aberrating  rays,  they  pass 
by  the  screen,  and  entering  the  eye  disclose  to  it  the  parts 
of  the  reflecting  surface  that  are  in  error.  These  can  be 
attacked  by  a  polisher  of  suitable  size  ami  quickly  re- 
moved. One  effect  of  the  local  retouching  system  is,  it 
does  not  demand  that  the  whole  surface  should  be  remade 
if  a  small  part  is  in  error,  but  in  most  eases  that  part  alone 
is  operated  on.  There  is  no  difficulty  about  preserving  a 
surface  of  revolution,  and  the  minute  portion  constituting 
the  difference  between  the  sphere  and  parabola  is  readily 
rubbed  away.  In  the  case  of  a  4-foot  mirror  of  40-fcct 
focus  the  actual  depth  of  the  cut  on  the  edge  is  only  sj.^jd 
of  an  inch  to  produce  parabolicity  in  a  spherical  mirror. 

Support. — But  no  matter  how  perfect  the  optical  surface 
may  be,  unless  it  is  properly  supported  it  will  not  officiate 
even  passably.  It  is  almost  incredible  what  a  small  pres- 
sure will  totally  destroy  the  goodness  of  a  large  reflector. 
The  statement  llerschel  makes  is  literally  true,  that  if  you 
lay  a  speculum  on  its  back  on  a  flat  surface,  and  find  it  to 
define  well,  and  then  lift  it  up  and  put  a  thread  under- 
neath it,  it  will  be  so  distorted  as  only  to  give  a  pair  of 
images  joined  by  a  fuzz  of  light.  When  my  28-iueh  was 
supported  on  an  air-bag  behind,  with  three  fixed  points  in 
front  just  out  of  contact,  by  blowing  an  ounce  volume  of 
air  into  the  bag  a  star  could  be  made  triple.  Fortunately, 
in  glass  as  soon  as  the  pressure  is  removed  the  fine  figure 
is  regained.  Foucault  suggested  for  the  back  support  an 
india-rubber  air-bag,  and  for  certain  uses  this  cannot  he 
excelled.  But  the  arrangement  is  not  sufficiently  stable 
for  photographic  or  spectroscopic  work,  and  it  is  best  to 
employ  the  equilibrated  lever  system  invented  by  tlrubb 
and  perfected  by  Rosse  and  La-sell.  This  docs  well  as 
long  as  the  speculum  is  on  its  back  and  the  telescope  points 
nearly  vertically.  But  when  the  tube  is  depressed  toward 
the  horizon,  the  edge-support  assumes  more  and  more  im- 
portance, and  unless  a  good  system  is  used  the  image  be- 
comes very  much  confused,  either  taking  the  form  of  a 
cross  or  else  becoming  doubled  and  fuzzy.  In  working 
with  a  great  many  glass  specula  I  was  for  a  long  time 
puzzled  by  the  fact  that  sometimes  a  surface  showed  this 
defect  much  more  than  at  others,  until  eventually  it  turned 
out  that  these  glass  disks  have  an  axis  of  maximum  rigid- 
ity, on  either  end  of  which  they  may  rest  with  a  minimum 
of  distortion.  It  seems  likely,  from  reading  the  difficul- 
ties of  others,  that  speculum  metal  is  affected  similarly. 
In  surfaces  of  even  quite  large  size  it  suffices,  having 
placed  the  speculum  in  its  best  position,  to  swing  it  in  a 
flexible  hoop,  taking  care  to  have  some  device  to  keep  tho 
proper  diameter  in  a  vertical  plane,  either  by  revolving 
the  telescope-tube  in   its  cradle   or  else   by  turning    the 


SPEECH— SPENCE. 


423 


Bpeculum-boxon  a  finely-fitting  collar,  so  as  not  to  disturb 
the  centring.  For  the  very  largest  specula  the  best  results 
arc  undoubtedly  attained  by  Lassell's  scheme  of  a  system 
of  levers  distributed  over  the  back  of  the  reflector,  and 
taking  into  holes  in  it  in  such  a  way  that  the  whole  weight 
doos  nut  press  on  the  lower  edge.  The  last  degree  of 
nicety  will  be  attained  by  a  combination  of  this  latter  set 
of  levers  with  those  intended  for  the  support  of  the  specu- 
lum when  the  tube  is  vertical. 

It  lias  been  remarked  that  it  is  important  to  avoid  heat- 
ing during  grinding  and  polishing.  It  is  almost  certain 
thai  the  ordinary  kinds  of  glass  used  for  silvered-glass  re- 
flectors not  only  yield  to  different  degrees  indifferent  di- 
rections by  pressure,  but  also  by  heat.  Hence,  by  inju- 
dicious working  or  by  undue  haste  a  permanent  figure  may 
be  communicated  to  glass,  which  will  give  only  double 
images  in  the  line  of  the  optical  axis.  By  allowing  tho 
beam  of  light  to  fall  at  a  small  obliquity  on  thd  surface,  a 
good  image  may  be  produced  at  one  side  of  the  optical 
axis;  and  I  have  in  this  way  made  a  154-inch  mirror  that 
was  suited  to  the  Ilerschelian  form,  the  obliquity  being 
about  2\°.  There  is  reason  to  suppose  that  speculum 
metal  shows  a  similar  tendency. 

Silvering  of  Glass, — A  large  number  of  processes  have 
been  invented  for  coating  glass  with  a  thin  and  uniform 
film  of  silver.  They  all  depend  on  reducing  metallic  silver 
from  a  solution  of  nitrate  of  silver  and  ammonia,  with 
perhaps  the  addition  of  potash.  The  reducing  agent  may 
be  Rochelle  salt,  milk-sugar,  inverted  sugar,  oil  of  cloves, 
aldehyde,  etc.  The  best  process  is  described  in  the  Monthly 
Not icr*  of  the  Royal  Astronomical  Society  (Dec,  1875)  by 
Martin,  who  has  just  completed  a  4-foot  silvered-glass  tele- 
scope for  the  Paris  Observatory.  The  glass  must  be  care- 
fully cleaned  with  nitric  acid,  and  afterward  with  potash 
and  alcohol,  and  then  placed  face  downward  on  a  mixture 
of  equal  parts  of  the  following  four  liquids:  (1)  a  solution 
of  -10  grammes  of  crystallized  nitrate  of  silver  in  a  litre  of 
distilled  water;  (2)  a  solution  of  6  grammes  of  pure  ni- 
trate of  ammonia  in  100  grammes  of  water;  (H)  a  solution 
of  10  grammes  of  caustic  potash  (quite  free  from  carbonate 
and  chloride)  in  100  grammes  of  water.  (4)  We  dissolve  25 
grammes  of  sugar  in  250  grammes  of  water;  we  add  3 
grammes  of  tartaric  acid,  and  heat  to  boiling,  which  is 
maintained  for  about  10  minutes,  to  produce  the  inversion 
of  the  sugar,  and  the  solution  is  then  allowed  to  cool.  Wc 
then  add  511  cubic  centimetres  of  alcohol,  to  hinder  any 
subsequent  fermentation,  and  wc  dilute  with  water  to  make 
the  volume  half  a  litre  if  the  silvering  is  to  be  done  in 
winter,  or  dilute  still  more  if  it  is  to  be  done  in  summer. 
The  film  of  silver,  if  the  potash  is  pure,  may  not  need 
any  polishing,  and  should  in  any  case  require  only  a 
few  strokes  of  a  buckskin  pad  slightly  tinged  with  fine 
rouge. 
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Speed  (James),  b.  in  Jefferson  co.,  Ky.,  Mar.  11,  1812; 
graduated  at  St.  Joseph's  College;  studied  law  at  Transyl- 
vania University;  began  its  practice  ;it  Louisville  1833; 
was  a  member  of  the  legislature  in  1 S 4 7 .  State  senator  1801, 
U.S.  attorney-general  Nov.,  1364— July,  18110,  and  in  the 
same  year  was  chosen  president  of  tho  Philadelphia  Loy- 
alists' convention. 

Speed  (John),  b.  at  Farringdon.  Cheshire,  in  1552  (ac- 
cording to  others  in  1542) ;  pursued  the  business  of  a  tailor 
in  London  until  late  in  life,  but  at  the  same  time  was 
amassing  an  extensive  knowledge  of  English  antiquities, 
and  ultimately  was  enabled  by  Sir  Fulk  Grevillc  to  publish 
a  costly  and  valuable  series  of  works,  lie  was  also  much 
indebted  to  the  friendship  of  Sir  Henry  Spelman  for  his 
BUCCess  as  an  author,  lie  published  :iii"ii)  mously  about 
1590  a  treatise  on  the  Genealogies  of  the  Scriptures,  after- 
ward prefixed  to  the  1st  ed.  of  King  James's  Bible  |  161  1 1, 
but  his  first  appearance  as  an  author  was  in  1008,  when  he 
printed  a  collection  of  54  maps  of  various  counties  and 
cities,  and  engravings  of  antiquities  of  England  ami  Wales, 
which  were  incorporated  into  The  Theatre  ></'  ths  Empire 
of  Great  Britain  (folio,  1611).  with  descriptive  letter-press 
— a  work  in  which  he  was  aided  by  Camden.  Christopher 
SftX ton,  and  John  Norden.  In  the  same  year  he  published 
his  History  of  Great  Britain  under  the  Conquests  of  ths  Ro- 


mans, Saxons,  Daves,  and  Normans.     D.  at  London  July 
28,  1629. 

Speed's  Mill,  tp.,  Pickens  co.,  Ala.     P.  198. 

Speedsville,  p.-v.,  Caroline  tp.,  Tompkins  co.,  N.  Y. 
P.  153. 

Speedwell,  tp.,  St.  Clair  co.,  Mo.     P.  006. 

Speedwell,  p.-v.  and  tp.,  Wythe  co.,  Va.     P.  4088. 

Speight's  Bridge,  p.-v.  and  tp.,  Greene  co.,  N.  C. 
P.  1820. 

Speke  (Jonx  Hanning),  b.  at  Jordane,  Somerset,  Eng- 
land, May  -I,  1827  ;  entered  the  BritiBb  army  1844  ;  served  in 
India  and  in  the  Crimean  war:  accompanied  ('apt.  Richard 
F.  Burton  in  the  expedition  which  resulted  in  the  discovery 
of  the  great  lakes  of  Central  Africa,  and  afterward  was  at 
the  head  of  another  expedition  (with  Capt.  Grant),  which 
discovered  the  connection  of  the  Nile  with  those  lakes. 
Capt.  SpeUe  published  a  Journal  of  ihr  Discovery  of  the 
Source  of  the  Nile  (1863),  What  Led  to  the  Discovery  of  the 
Source  of  the  JV*t7e  (1864) ;  received  gold  medals  from  tho 
geographical  societies  of  France  (I860)  and  England 
(  1861 },  and  from  the  king  of  Italy,  and  was  engaged  after 
his  second  expedition  in  a  bitter  controversy  with  Capt. 
Burton  as  to  the  merits  of  their  respective  discoveries,  lie 
was  to  have  been  welcomed  by  the  British  Association 
at  Bath,  but  accidentally  shot  himself  the  day  previous, 
Sept.  15,  1864,  while  engaged  in  lield-sports. 

Spel'man  (Sir  Henry),  b.  at  Congham,  Norfolk,  Eng- 
land, in  1002  ;  educated  at  Walsingham  School ;  graduated 
at  Trinity  College,  Cambridge,  about  1 580  :  studied  law  at 
Lincoln's  Tun,  but  devoted  himself  chiefly  to  archaeology  ; 
was  in  1604  high  sheriff  of  Norfolk  ;  was  employed  by 
James  I.  upon  important,  commissions,  especially  in  deter- 
mining land  titles  in  Ireland;  was  knighted  about  1612, 
in  which  year  he  withdrew  from  public  business  mid  settled 
in  London;  published  his  treatise  I)e  Nou  Tonerandia  /'■- 
cleniix  ;  of  the  Rights  (uid  Respects  due  t<>  Churches  (1613), 
and  devoted  many  years  to  the  study  of  the  Anglo-Saxon 
language  and  to  the  compilation  of  his  chief  works,  a  val- 
uable glossary  of  terms  which  occur  in  records  and  other 
ancient  writings,  and  a  collection  of  the  councils  of  the 
English  Church,  but  published  during  bis  life  only  the 
first  volume  of  each.  D.  in  London  in  1641,  and,  by  spe- 
cial order  of  Charles  I.,  was  buried  in  Westminster  Abbey, 
near  the  monument  of  Camden.  Vol.  i.  of  his  Glossarinm 
Archaiologicum,  extending  to  the  letter  L.  was  published 
1026  :  vol.  ii.,  completed  by  bis  son.  Sir  John,  and  by  Wil- 
liam Dugdale,  appeared  in  1664  ;  and  the  whole  work  was 
issued  in  a  single  folio  volume  in  1687.  Vol.  i.  of  the  Con- 
cilia  was  issued  in  1639;  vol.  ii.,  chiefly  by  Dugdale,  in 
1664.  Several  miscellaneous  treatises  by  Spelman  on  the 
laws  and  antiquities  of  England  were  posthumously  ed- 
ited, both  separately  and  in  a  single  volume,  entitled  Re- 
ftcjuiie  Spe/manuiaiirr  (Oxford,  folio,  1698),  willi  a  Life,  by 
Bishop  Edmund  Gibson.  They  were  also  included  in  his 
English  Works,  republished  at  London  in  folio  in  ITli.'J. — 
II is  sun,  Sir  John,  was  knighted  1641,  "in  consideration 
of  his  father's  good  services  both  to  Church  and  State," 
and  was  made  master  of  Sutton's  Hospital.  lie  edited  tho 
Sa.ron  Psalter  (1041)  and  a.  Life  of  Alfred  the  Great,  of 
which  a  Latin  translation  was  published  in  1 078,  though 
the  original  English  was  first  edited  by  Thomas  FTearne  in 
1709.  D.  at  Oxford  July  25,  1643. — Edward  Spei  man,  a 
great-grandson  of  Sir  Henry,  published  an  elegant  trans- 
lation of  Xenophon's  Anabasis  (1742)  and  of  tin-  /'■■man 
Antiquities  of  Dionysius  Halicarnassus  ( £  vols.  4to,  1 758). 
D.  in  Norfolk  in  1707. 

Spelt,  tho  Triticnm  spelto,  probably  the  far  of  the  an- 
cient Romans  and  the  zea  of  the  Greeks,  i*  a  grain  Borae- 
ulut  resembling  wheat,  but  quite  distinct  from  it.  It 
can  be  grown  on  poorer  soils  than  those  which  are  re- 
quired fir  wheat.  It  is  much  raised  in  parts  of  Europe, 
and  crops  of  it  are  occasionally  seen  in  the  T:.  S.,  as  in 
Virginia.  In  quality  it  is  much  inferior  to  wheat.  Spelt 
is  believed  to  he  specifically  identical  with  JEgilops  cau- 
data,  a  wild  grass  of  Europe.  A  sort  of  spelt,  called  Triti- 
cnm bengalcnse,  is  raised  in  India.  Lesser  spelt,  or  St. 
Peter's  corn  [Triticum  monocoecwm),  called  also  *•  one- 
grained  wheat,"  is  raised  to  some  extent  on  poor  soils  in 
Europe. 

Spel'ter,  tho  commercial  name  for  sine  in  pigs  or  blocks. 
(See  Zinc.) 

Spence  (John),  M.  I).,  a  well-known  practitioner  of 
medicine  at  Dumfries,  Va.,  and  collaborator  of  the  Amer 
icon  Journal  of  the  Medical  Sciences  of  Philadelphia.  He 
was  a  native  of  Scotland  ;  spent  li\  e  \  ears  in  tin-  Onivei 
sity  of  Edinburgh  in  the  days  of  Cullen,  Black,  and  .Monro. 
1 1 >■  took  a  lively  interest  in  introducing  vaeeination.  I 
fully  satisfied  of  its  protection  from  variola.  Threatened 
by  consumption,  a  sea-voyage  across  the  Atlantic  is  sup- 
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posed  to  have  relieved  him,  and  having  acquired  distinction 
in  hi-  new   bon    .  ■  of  the   University  of  Ponn- 

gVl,;lM   |  red  on  aim  the  honorary  de- 

cree of  M.  D.     D.  May  18,  1629,  aged  sixty-three. 

Pail  F.  Eve. 

Bpence  Joseph),  b.  Apr.  25, 169!  educated  at  Oxford, 
when-  bo  became  fellow  in  1 722 ;  entered  into  holy  orders, 
WM  ...  .;   poetry  in  his  college,  and  presented 

Birch  anger  in  Essex.     He  subsequently 
,  i .  m  the  Continent,  and  afterward  held  the  lii  ing  of 
I  v.  ,i  ■  made  a  prebend  of  Durham  i 
dral  and  professor  of  modern  history  at  Oxford.     He  wrote 
i   Pope's  translation  of  the  Ody**«y,  and 
porks.     Hi-  principal  production  is  Polymetit,  an 
attempt  to  illustrate  the  agreement   between  the  ancient 
a  artists  and  poets   by  comparing  their  works  one 
with  the  other.     He  also  made  a  oolle  jtion  of  AnecdoU 

;/   i,  which  |  msiderable  value.     He 

was  accidentally  drowned  bv  falling  into  a  fish-pond,  Aug. 
20,  1768. 

Spence  (WILLIAM),  b.  1783;  entered  upon  mercantile 
a  38  in  Hull,  where  he  acquired  a  taste  for  natural  his- 
tory; in  L80S  presented  some  specimens  of  insects  to  Rev. 
William  Kirby,  the  famous  entomologist,  which  led  to  a 
warm  friendship  between  the  two  men,  who  together  wrote 
the  Introduction  f<  Element*  of  the  Natural 

History   '■■    h  1815-26;    7th   ed.,  with  considerable 

inodiru-atii.il.-  and  additions,  I  ^."'s  |.  Before  the  publication 
of  this  work  be  bad  written  several  valuable  papers  on  en- 
tomology :  was  returned  i"  Parliament  about  1815,  where 
he  earnestly  maintained  that  England  might  become  inde- 
pendent  of  foreign  prodncs  ;  in  1826  took  up  his  residence 
in  London,  and  became  an  active  member  of  several  learned 
lations  and  president  of  the  Entomological  Society. 
1>.  in  London  Jan,  8,  1860. 

Spen'eer,  county  ofS.  W.  Indiana,  bordering  on  Ohio 
River.  Surface  hilly  in  the  W.  and  level  in  the  B.  part; 
eoil  productive,  abounding  in  bituminous  coal.  Cattle, 
horses,  sheep,  and  .-wine  are  numerous.  There  are  flour 
and  Baw  mills,  and  manufactures  of  carriages  and  furniture. 
Staples,  tobacco  in  large  quantities,  Indian  corn,  wheat. 
oats,  potatoes,  hay,  wool,  and  sorghum-molasses.  Cap. 
Rockport.     Area.  390  sq.  m.     P.  17,998. 

Spencer,  county  of  N.  Kentucky,  intersected  by  Salt 
River;  billy   but  fertile.     There  are  many  cattle,  horsi 
swine,  and  sheep.     Staples,  Indian  corn,  wheat,  rye.  oats, 
and  distilled  liquors,  and  b  little  tobacco.     Cap.  Taylors- 
\illr.     Area.  280  sq.  m.     P.  5956. 

Spencer,  tp.,  Harrison  co.,  Ind.     P.  1310. 

Spencer,  tp..  Jennings  co.,  Ind.     P.  1927. 

Spencer,  p. -v.,  cap.  of  Owen  co.,  Ind..  on  White  River 
and  Indianapolis  and  Vincenncs  K.  R.,  52  miles  S.  W.  of 
the  former  city,  has  5  churches.  1  bank,  excellent  graded 
Bchool  employing  6  teachers,  2  weekly  newspapers,  a  wool- 
len an  1  planing  mill,  1  stove-factory,  a  pork -packing  estab- 
lishment, machine-shops,  saw  and  flouring  mills,  stone- 
quarries,  4  hotels,  and  block  and  cannel  coal.     P.  1*71. 

Jons  u'avi.and.  Ed.  "Owen  Co.  Journal." 

Spencer,  p.-v.  and  tp.,  cap.  of  Clay  co.,  la.,  on  Little 
Sioux  River,  has  2  churches,  a  public  school,  2  hotels,  and  1 
newspaper.  Principal  business,  farming  and  stock-raising. 
P.  594.  Samuel  Gillespie,  En.  •■  Ct  \v  Co.  News." 

Spencer,  p.-v.  and  tp.,  Worcester  co.,  Mass.,  on  Boston 

and  Albany   R.   H.,    11    miles   S.  W.   of  Worcester,   has   4 

3    public  schools,  a  town-house,  public   library 

and   Lyceum,   1    bank.   Masonic   lodge,  post  of  the    Grand 

Army  of  the  Republic,  and  1  newspaper.     P.  3952. 

Chas.  F.  Minor,  Ed.  "Smr." 

Spencer,  tp.,  Kent  co..  Mich.     P.  oSO. 

Spencer,  tj...  Pike  CO.,  Mo.     P.  1654. 

Spencer,  tp.,  Kails  co.,  Mo.     P.  2110. 

Spencer,  p.-v.  and  tp.,  Tioga  co.,  N.  Y.,  on  Geneva 
Ithaca  and  Athens  R.  R.     P.  18G3. 

Spencer,  tp.,  Allen  co.,  0.     P.  1153. 

Spencer,  tp.,  Guernsey  co.,  0.     P.  1359. 

Spencer,  tp.,  Hamilton  co.,  O.     P.  2543. 

Spencer,  tp.,  Luoaa  co.,  0.     P.  653. 

Spencer,  p.-v.  and  tp.,  Medina  co.,  O.     P.  929. 

Spencer,  p.-v.,  cap.  of  Van  Buren  co.,  Tenn.     P.  147. 

Spencer,  tp.,  Powhatan  eo.,  Va.     P.  2395. 

Spencer,  p.-v.  and  tp.,  cap.  of  Roane  co.,  West  Va.  P. 
of  -.  143;  of  tp.  1366. 

Spencer  |  Am  w  Curtius),  M.  !>..  b.  in  Charlotte  co., 
Va.,  in  1790 ;  graduated  in  medicine  at  the  University  of 
Pennsylvania;  settled  in  Nottoway  co.,  Va.,  whence,  after 
practising  his  profession  fifteen  years,  he  went  to  Europe, 


•uting  his  studies  for  sometime;  on  his  return  set- 
tled in  Petersburg  and  devoted  himself  chiefly  to  surgery; 
claimed  to  have  first  performed  lithotrity  in  America,  May, 
1832;  was  also  a  successful  lithotoruist.  I).  in  Petersburg 
Teh..  1861.  Paul  F.  Eve. 

Spencer  (Ambrose),  LL.D.,  b.  at  Salisbury,  Conn., 
Dec.  13,  1765;  graduated  at  Harvard  University  in  17^.1; 
studied  law,  and  began  practice  at  Hudson,  X.  Y. ;  n 
-i  nil  1  Columbia  co.  in  the -State  legislature  1793;  was  ap- 
pointed assistant  attorney-general  1796;  attorney-general 
1802-04;  became  a  justice  of  the  supreme  court  in  1804, 
and  chief-justice  1819-23;  member  of  the  State  constitu- 
tional convention  1821  ;  was  elected  member  of  Congress 
1829-31  ;  held  the  office  of  mayor  of  Albany;  presided  at 
tl  e  Whig  national  convention  at  Baltimore  in  1^44,  and 
was  author  of  a  bill  mitigating  the  criminal  code  and  au- 
thorizing  the  erection  of  a  State  prison  near  New  York 
City.     D.  at  Lyons.  X.  Y.,  Mar.  13,  1848. 

Spencer  (George  E.),  b.  in  Jefferson  co.,  N.  Y..  Nov. 
1,  1835  :  educated  at  the  eollege  of  Montreal,  Canada;  was 
admitted  to  the  bar  in  Iowa  1S56;  was  secretary  of  the 
[owa  senate  1858  ;  entered  the  Union  army  as  captain  1862 : 
became  adjutant-general  of  volunteers  ;  recruited  the  1st 
Alabama  Cavalry  1863;  commanded  a  cavalry  brigade 
under  Sherman  1864,  and  was  brevetted  brigadier-general 
for  gallantry  in  the  field;  became  register  in  bankruptcy 
in  Alabama  1867 j  was  chosen  U.  S.  Senator  as  a  Repub- 
lican 1868,  and  re-elected  for  the  term  expiring  in  1879. — 
His  wife,  .Mr-.  Bella  Z.  Spencer,  b.  in  London,  England, 
about  1840,  to  whom  he  was  married  in  1862,  was  the  au- 
thoress of  Oraj  the  Lost  Wife  (1864),  Trial  and  True,  ■< 
Story  of  the  Rebellion  (1866),  and  Surface  and  Depth  I  I 
the  latter  published  after  her  death,  which  occurred  at  Tus- 
caloosa, Ala..  Aug.  1,  1867. 

Spencer  (George  John),  D.C.L..  second  Earl  Spencer, 
b.  at  Wimbledon,  England,  Sept.  1,  175S;  graduated  at 
Cambridge  about  177t>;  entered  Parliament  under  the 
courtesy  title  of  Lord  Althorp  1780;  was  commissioner  of 
the  treasury  17s2;  succeeded  his  father  in  the  earldom 
Oct.  31,  1782;  became  ambassador  to  Vienna,  lord  privy 
seal,  and  first  lord  of  the  admiralty  1794  ;  resigned  the  lat- 
ter office  1S02  ;  accepted  the  secretaryship  of  state  for  the 
home  department  for  a  few  months  in  1800:  was  the  first 
president  of  the  Roxburghe  Club,  formed  for  the  reprinting 
of  rare  English  books  1812,  and  accumulated  one  of  the 
rarest  and  most  costly  private  libraries  in  Europe.  I».  at 
Althorp  Park  Nov.  10,  1834.  Dr.  T.  F.  Dibdin,  the  cele- 
brated bibliographer,  devoted  some  years  to  a  description 
of  Earl  Spencer's  library,  publishing  the  BibUotht  ca  Spt  »- 
ceriana  (4  vols,  super-r>\  al  8vo,  1814—15)  and  the  JBde*  Al- 
tkorpt'ana  (2  vols.,  1822). — George  Spencer,  his  youngest 
son,  b.  in  London  Dec.  21,  1799,  graduated  at  Cambridge 
1819,  and  took  orders  in  the  Church  of  England,  but  se- 
ceded tn  the  Roman  Catholic  Church  1 8 ^^ > :  was  ordained 
priest  1832  ;  took  charge  of  the  missions  of  West  Bromley 
and  Dudley;  entered  the  order  of  Passionists  Is  HI;  known 
as  "  Father  Ignatius."  D.  at  Carstairs,  Scotland,  Oct.  1, 
1864.     His  Lift  was  published  in  1S66. 

Spencer  (Herbert),  b.  in  Derby  Apr.  27,  1820,  and 
was  an  only  surviving  child-  His  father  and  grandfather 
were  teachers.  Having  slender  health  in  boyhood,  he  was 
not  kept  at  school,  and  his  father,  a  gentleman  of  enlarged 
views,  attended  to  his  studies,  but  left  him  much  to  him- 
self. At  thirteen  he  was  sent  to  study  with  an  uncle,  the 
Rev.  Thomas  Spencer,  rector  of  Hinton,  a  liberal  clergyman 
and  a  cultivated  scholar,  with  whom  he  remained  three 
years.  He  had  been  early  attracted  to  natural  history, and 
under  his  father's  encouragement  made  collections,  prac- 
tised drawing  from  objects,  made  physical  and  chemical 
experiments,  and  indulged  a  marked  taste  for  manipula- 
tion and  invention.  While  at  Hinton  he  devoted  himself 
chiefly  to  mathematics,  and  developed  a  taste  and  capacity 
for  working  out  original  problems.  He  was  familiar  with 
physical  and  chemical  operations,  and  the  bent  of  his  mind 
was  Btrongly  toward  experimental  inquiry.  Returning  to 
Derby,  he  was  busied  for  a  short  time  with  invention-  and 
miscellaneous  study,  and  in  1837  entered  the  office  of  Sir 
Charles  Fox  and  began  work  as  a  civil  engineer.  After 
thie  he  was  engaged  for  several  years  on  railroads,  but  gave 
his  spare  time  to  inventions,  scientific  experiments,  mathe- 
matical .-todies,  and  to  writing  for  the  Civil  Knginet 
Art  hitect**  Journal  ;  in  1842  contributed  a  series  of  letters 
to  the  Nonconformist  on  The  Proper  Sphere  of  Go 
and  in  1848  became  sub-editor  of  the  Economist.  In  1850 
he  published  his  first  bonk.  So         v  -  which  was  a  de- 

velopment in  a  more  scientific  form  of  the  ethical  ideas  con- 
I  in  his  earlier  letter?  on  government.  The  work  was 
a  treatise  on  social  science  based  upon  the  conception  of 
the  evolution  of  society  through  the  operation  of  natural 
Laws.     He  now  took  up  the  occupation  of  a  writer.  BOB- 
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ttibuting  elaborate  articles  upon  various  subjects  to  the 
leading  English  reviews.  But,  although  dealing  with 
various  themes,  his  course  of  thought  was  systematic, 
ami  the  masterly  series  of  essays  that  he  published  from 
1850  to  1860  are  mainly  devoted  to  the  elaboration  and  ap- 
plication to  various  important  subjects  of  the  principle  of 
evolution.  These  papers  reappeared  in  (his  country  in  the 
volumes  entitled  Illustrations  of  Universal  Progress  ;  Essays, 
Moral,  Political,  and  Esthetic;  Education,  Intellectual, 
Moral,  and  Physical;  and  Recent  Discussions.  In  1855, 
Mr.  Spencer  published  a  very  able  and  original  work  en- 
titled The  Principles  of  Psychology,  pronounced  by  Mr.  J. 
S.  Mill  to  be  "  the  finest  example  we  possess  of  the  psycho- 
logical method  in  its  full  power."  In  this  work  the  doc- 
trine of  evolution  was  applied  to  the  science  of  mind,  and 
the  ground  was  taken  that  mental  faculties  in  the  whole 
scale  of  animal  life  have  been  developed  by  experience, 
through  the  intercourse  of  living  organisms  with  their 
surroundings,  through  the  principle  of  heredity  and  va- 
riation, producing  slow  modifications  in  vast  periods  of 
time.  This  work  was  so  profound  in  exposition,  and  so 
greatly  in  advance  of  the  time,  that  it  produced  but  little 
public  impression.  Mr.  Spencer  had  now  grasped  the 
conception  of  evolution  in  its  broad  relations,  and  in 
1858  he  reached  the  conclusion  that  it  is  a  universal  pro- 
cess dependent  upon  the  laws  of  matter  and  force  con- 
formed to  by  all  orders  of  phenomena  ami  capable  of  being 
resolved  and  formulated.  Being  a  great  principle  or  law 
of  the  successive  changes  of  phenomena  involving  the  un- 
folding and  dissolution  of  things,  it  seemed  to  offer  the 
basis  of  a  philosophy  of  nature  from  the  genetic  point 
of  view — understanding  by  the  term  "philosophy"  the 
completcst  unification  of  positive  knowledge  by  universal 
principles.  Relieving  that  the  time  had  come  to  attempt  a 
comprehensive  scheme  of  thought  from  the  point  of  view 
of  modern  scientific  results,  and  that  although  imperfectly 
executed  it  might  still  be  valuable,  Mr.  Spencer  resolved 
to  undertake  it.  Master  of  logical  methods,  widely  and 
accurately  acquainted  with  the  modern  sciences  of  nature, 
with  rare  powers  both  of  analysis  and  synthesis,  peculiarly 
free  from  the  bias  of  former  systems,  ami  a  writer  of  un- 
rivalled clearness,  Mr.  Spencer  was  endowed  with  unusual 
qualifications  for  so  difficult  an  enterprise.  To  those  who 
think  his  attempt  presumptuous,  it  may  be  stated  that  letters 
written  in  1859,  designed  to  facilitate  the  execution  of  Mr. 
Spencer's  project,  by  Mill,  Urote,  Huxley,  Frascr,  Hooker, 
Tyndall,  and  Latham,  recognized  that  he  was  eminently  the 
man  to  do  a  great  and  original  work  for  the  advancement 
of  knowledge  in  this  age.  This  judgment  has  been  abun- 
dantly vindicated,  high  European  authorities  having  sub- 
sequently declared  that  in  mental  grasp  and  organizing 
power  Spencer  is  the  strongest  man  that  England  has  pro- 
duced since  Newton.  He  began  his  work  by  drawing  up 
the  prospectus  of  a  System  of  Philosophy  involving  the  full 
working  out  of  the  law  of  evolution  and  its  application  to 
the  phenomena  of  life,  mind,  society,  and  ethics.  In  this 
prospectus  the  logical  connection  and  detailed  order  of 
treatment  are  presented  in  a  scheme  designed  to  embrace 
eleven  volumes,  and  to  require  twenty  years  for  its  com- 
pletion. This  remarkable  analysis  of  his  system  was  writ- 
ten the  same  year  (1859)  that  Mr.  Darwin  made  his  great 
contribution  to  the  development-theory  in  one  of  its  as- 
pects by  the  publication  of  the  Origin  of  Species,  The 
Philosophy  was  divided  into  two  parts:  (1)  The  Unknow- 
able; (2)  Tke  La ics  of  the  Knoxoable.  The  first  part  was 
introductory,  occupying  little  more  than  100  pages,  and 
was  designed  to  determine  the  limits  of  legitimate  know- 
led^',  and  of  any  philosophy  that  is  based  upon  it.  It  is 
there  argued  that  in  its  knowing  the  human  mind  cannot 
transcend  phenomena,  but  that  it  cannot  escape  the  con- 
sciousness of  an  Unknowable  Power,  of  which  all  phe- 
nomena are  the  manifestations,  and  which  human  thought, 
from  the  very  nature  of  intelligence,  can  never  grasp  or 
understand.  In  this  part  of  his  work  Mr.  Spencer  has  been 
much  misapprehended.  His  aim  was  to  (dear  the  field 
of  inquiry  of  what  lie  held  as  doubtful  anil  fruitless  specu- 
lation, so  thai  bis  proper  work  might  lie  coextensive  with 
the  sphere  of  science  and  strictly  conform  to  its  methods. 
Yet  for  affirming  an  Unknowable  beyond  the  scope  of  true 
philosophy,  in  a  brief  preliminary  essay,  lie  has  been 
Strangely  charged  with  being  the  author  of  an  "unknow- 
able philosophy."  How  rigorously  his  undertaking  is 
confined  to  tne  sphere  of  knowable  realities  "ill  at  once 
appear.  The  initial  treatise,  First  Principles,  was  pub- 
lished 1862  in  one  volume,  and  a-idc  from  its  introductory 
part  it  \<  occupied  with  the  foundations  Of  his  scheme,  in 
which  the  law  of  evolution  is  broadly  worked  out  and 
formulated  in  terms  of  matter,  motion,  and  force — legiti- 
mate conceptions  of  science.  In  ISO"  he  completed  the 
Principles  of  Biology  in  two  volumes,  the  second  division 
of  the  system,  and  devoted  to  the  data  and  inductions  of 


biological  science  from  the  point  of  view  of  evolution  as 
expounded  in  First  Principles.  In  1872  appeared  the 
Principles  of  Psychology,  also  in  two  volumes,  the  third  in- 
stalment of  the  Philoxop/ii/,  and  based  upon  the  treatise  of 
1S55,  with  such  modifications  and  extensions  as  he  had 
been  led  to  by  his  subsequent  studies.  It  is  an  exposition 
of  mental  science  grounded  in  biology  and  in  accordance 
with  the  theory  of  evolution.  The  fourth  division  of  his 
system  is  the  Principles  of  Sociology,  outlined  to  occupy 
three  volumes.  But  before  entering  upon  it  Mr.  Spencer 
issued  in  1S72  the  Study  «/'  Sociology,  a  small  book,  not  a 
part  of  the  regular  system,  but  partially  designed  as  intro- 
ductory to  the  sociological  division.  The  Principles  of 
Sociology  is  a  very  important  part  of  his  great  work,  and 
is  now  in  progress.  Its  first  volume  will  be  ready  this 
year  (1876),  and  several  portions  of  it  have  been  already 
printed  in  numbers.  The  same  plan  is  here  pursued  as  in 
the  previous  divisions,  the  data  of  the  subject  being  first 
treated,  to  be  followed  by  the  inductions  or  general  prin- 
ciples of  social  science  derived  from  them,  and  elucidating 
the  conditions  and  course  of  social  evolution.  The  closing 
division  of  his  undertaking  will  work  out  the  Principles 
of  Morality,  in  two  volumes,  on  the  basis  of  the  preceding 
expositions,  and  deduce  the  miles  of  human  conduct  from 
the  laws  of  life,  of  mind,  and  of  man's  social  relations. 
Independent  of  his  "system  "  proper,  but  ancillary  to  the 
Principles  of  Sociology,  he  several  years  aj;o  drew  up  the 
plan  of  a  series  of  publications  under  the  title  Descriptive 
Sociology.  This  is  designed  to  be  a  comprehensive  reper- 
tory of  facts  representing  the  characters  of  human  societies 
of  all  types  and  grades,  existing  ami  historical,  savage, 
barbarous,  and  civilized.  The  facts  are  tabulated  upon  an 
original  plan,  on  which  the  social  elements  are  classified, 
and  the  form  of  presentation  is  admirably  suited  for  con- 
venient reference,  ready  comparison,  and  instructive  in- 
ference. The  civil,  military,  domestic,  industrial,  com- 
mercial, moral,  religious,  aisthctic,  and  intellectual  factors 
which  constitute  the  structure  and  functions  of  society  are 
given,  so  that  each  table  or  set  of  tables  maps  out,  as  it 
were,  for  inspection,  the  traits  of  the  communities  de- 
scribed. The  work  involved  enormous  labor;  and  having 
determined  its  plan  and  scope,  Mr.  Spencer  employed  three 
cultivated  scholars  to  assist  him  in  carrying  it  out,  assign- 
ing to  each  a  separate  field  of  research.  In  IS73  he  pub- 
lished No.  I.  of  this  work,  the  Descriptive  Sociology  of 
English  Virilization,  compiled  and  abstracted  by  Mr.  James 
Coilyer.  It  is  asocial  history  of  England  in  compendious 
form,  giving  the  classified  facts  which  represent  its  con- 
dition at  any  epoch,  the  progress  in  each  element  of  social 
activity,  the  rise  of  institutions,  the  differentiation  of  pro- 
fessions, the  growth  of  industries  and  arts,  and  the  general 
eansensus  of  English  social  advancement.  Appended  to 
the  tables  are  copious  classified  extracts  sustaining  the  tab- 
ular summaries,  and  given  without  comment.  This  was 
followed  by  No.  II.,  devoted  to  the  decayed  American  civil- 
izations, and  was  elaborated  by  Dr.  Scheppig.  No.  III. 
takes  up  the  Nigretto  and  Malayo-Polvnesian  races,  and 
No.  IV.  delineates  the  African  races.  Both  were  worked 
up  by  Prof.  Duncan.  No.  V.,  devoted  to  the  social  history 
of  the  Hebrews,  and  No.  VI.,  to  French  descriptive  soci- 
ology, will  appear  this  year.  These  works  are  in  folio 
loi  in,  as  necessitated  by  the  tables.  They  were  at  first  de- 
signed to  embrace  eighteen  issues,  so  as  to  form  a  cyclo- 
paedia of  the  social  condition  of  many  representative 
communities  of  the  world  ;  butthe  enormous  expensiveness 
of  the  undertaking,  and  the  very  restricted  demand  for  the 
publication,  have  compelled  Mr.  Spencer  to  limit  the  print- 
ing to  nine  numbers.  His  extensive  unpublished  materials 
will,  however,  prove  valuable  for  his  own  use  in  dealing 
with  the  principles  of  sociology,  the  object  for  which  the 
whole  was  undertaken.  The  !>■  ■■■<  riptivt  Sociology  is  to  be 
translated  and  published  in  Russia,  where  steps  have  been 
taken  to  reduce  Russian  social  history  to  the  same  form  of 
statement.  The  general  works  of  this  author  have  been 
translated  into  nearly  all  the  languages  of  Europe,  and  are 
exerting  a  powerful  influence  upon  the  mind  of  the  age. 
TiM'\  are  all  reprinted  in  this  country. 

Mr.  Spencer  is  in  imperfect  health,  which  was  so  broken 
when  he  began  his  great  undertaking  in  lsoo  that  few  be- 
lieved he  would  bo  able  to  go  on  with  it.  But  he  is  a  skil- 
ful master  of  the  art  of  taking  care  of  himself,  and  is  in 
better  condition  now  than  when  he  started.  He  dictate- 
to  an  amanuensis  about  three  hours  a  day.  his  "copy"  as 
written  requiring  but  little  revision  for  the  press,  lie  his 
followed  this  practice  since  1859,  and  ascribes  his  pi 
of  going  on  to  the  economy  of  force  it  allow-.  Mr.  Spen- 
cer is  full  medium  in  stature,  slimly  built,  long-legged,  and 
a  great  walker.  Hi'  is  a  bachelor,  living  in  a.  quiet  board- 
ing-house in  the  "West  End  of  London.  Holding  a  philos- 
ophy that  bears  closely  upon  human  conduct,  and  apply- 
ing it  with  as  much  decision   an. I   repose  as  if  it  had  been 
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Episcopal  S.  S.  Union  and  Church  Bonk  Societj  1S51— 57  ; 
lined  the  vice-presidency  of  Troy  University  1858;  was 


I   .  world  for  a  thousand  years,  lie  naturally 

r.,n.  inl  ■  d  attitude  toward  many  of  the  opinions 

.„,  |  pr0  :  nil  1  li i in-     This  leads  to  con- 

(r,iw.  ma  work  with  Spencer,  us  he  talks 

with  the    i  pieuity  as  he  writes.    Itthere- 

fore  |,,  for  him  to  abstain  much  from  dis- 

),  in  ordei  !  :     '"  ngtl i  especially  in  the 

ravates  the  sleeplessness  that  has  greatly 
tod  him  for  yi  -  -■     Hie  reoreations  arc  billiards,  oon- 
and  thoatrcs,  with  frequent  country  rambles,  which 
mged  when  overdoing  has  put  him  "out  of 
i  frequenter  of  the  Athenaeum  Club, 
look:  over  the  periodicals,  takes  notes  in  the  li- 
brary, chats  with  friends,  plays  billiards,  takes  his  tea  in 

i,  and  sometimes  a  cigarette.     He  lias 

[ten  beset  i  join  scientific  societies,  and  has  been 
offered  university  honors,  but  declines,  caring  only  to  get 
along  with  his  work,  and  Betting  himself  resolutely  against 
everything  thai  would  bin  ler  it  by  diverting  his  attention. 
ising  his  responsibilities;  or  wasting  his  time.  His 
pondenee  having  accumulated  to  a  burdensome  de- 
arer, as  a  measure  of  self-protection  he  has  recently  issued 

the  ho- f  a  lithograph  letter  explaining  his  inability  to 

answer  all  who  write  to  him.  E.  L.  YotMANS. 

Spencer  i  [CHABOD  Smith).  I).  D.,  b.  at  Rupert.  Vt.. 
Feb.  J.;.  IT'.is;  graduated  at  Union  College  1822)  taught 

eel I   at    Schenectady,   and   afterward   at   Canandaigua, 

N.  V.:  was  settled  at  Northampton,  Mass.,  Sept.  11,  1828, 
as  oolleagne  with  Mr.  Williams  :  pastor  of  the  Second 
church,  Brooklyn,  N.  Y.,  from  1832  until  his  death,  which 
i  iv  l  ai  the  hitter  place  Nov.  23,  1854.  He  published 
Sermone,  with  a  Memoir  (lSjo),  Sacramental  Discourses 
|  I  si;  I  |,  ami  Evidences  of  Divine  Revelation  (1S65). 

Spencer  (Jt:ssr.  Axes),  D.  D..  b.  at  Hyde  Park.  X.  Y., 
June  17.  I  sir, :  graduate  1  at  Columbia  College  18:',7;  studied 
theology  at  the  General  Seminary  of  the  Protestant  Epis- 
copal Church;  was  ordained  1840;  was  rector  of  St.  James's 
church,  Goshen,  N.Y.,  1840-42;  travelled  in  Europe  1842-43, 
and  again  1848-49,  at  which  timehevisite  1  Egypt  and  Pales- 
tine; was  professor  "f  Latin  and  of  Oriental  languages  at 
Burlington  College,  N.J.,  1849-50;  editor  and  secretary  of 

tin- 1: 

de  -line  1  t  lie  vice-]: 

rector  of  St.  Caul's.  Flatbush,  L.  I.,  1863-65,  and  has  been 
professor  ol  Greek  in  the  College  of  the  City  of  New  York 
sineeOot.,  1869.  Author  of  a  volume  of  religious  Discour 
(1843),  History  of  th<  English  Reformation  (1846),  TheEasl, 
Sketches  ,,/'  Travel  in  Egypt  and  the  Holy  Land  (1850),  and 
of  a  widely-circulated  History  of  the  United  States  (4  vols., 
1856-69),  first  published  (in  English  and  German)  in  semi- 
monthly parts  as  a.  subscription-book,  liecek  }',,,  eis  I  1  S7II  I, 
and  A  Count  «/"  English  Km, ling  (187:;>.  Dr.  Spender 
was  editor  of  The  Young  Churchman's  Miscellany  (1846- 
68),  of  6  vols,  of  the  "Classical  Series"  of  T.  K.  Arnold 
i  1846  50),  ofa  Ifeu  Testament  in  Greek  (18-17),  with  notes, 
Caesar's  Commentaries  (  1848),  with  notes  and  a  lexicon,  of 
Pycroft's  Course  of  Heading  (1844),  of  Archbishop  Trench's 
/'...  m  •  I  556),  ami  brought  out  a  new  edition  of  the  late 
Prof.  Alpheus  Crosby's  Anabasis  (1S75).  He  has  been  a 
large  cont  ibutor  to  the  biographical  department  of  Apple- 
tons'  American  Cyclopaedia, 

Spencer  (John),  D.  P..  b.  at  Bocton,  Kent,  England, 
in  lii.'H) ;  e  Urate  1  at  the  King's  School,  Canterbury  :  grad- 
uated at  Corpus  Christi  College,  Cambridge,  about  ltl.'il); 
obtained  a  fellowship  there  1652;  took  orders  in  the  Church 
of  England;  became  rector  of  Landbeach,  master  ol"  Cor- 
pus, and  archdeai t'  Sudbury  11507;  prebendary  of  Ely 

1672,  and  dean  of  Ely  107  7.  D.May  27,  1695.  Author  of  .1 
/'  '  i      <  ,  /  Prodigies  (1663;  -del.  1665),  Disser- 

tatio  de  JJrim  • t  Thnmmim  (1669),  and  De  Legibue  Hebrae- 
ornni  Ritualibus  et  ea  "urn  Rationibue  (Cambridge,  1685),  a 
work  g  which  excited  much  controversy. 

It  main!  lined  that  the  Hebrew  ritual  was  almost  entirely 
borrowed  I  im  the  Egyptian — a  view  previously  upheld 
by  Mail  V,  uoehim,  and   by  Sir  John 

jEgi  ptiacus,  defended  by 
Bishop  Warburton  an  1  combated  by  Witsius,  Shuckford, 
Dr.  Wo  idward,  and  William  Jones  of  Nayland.  Editions 
of  Spencer  were  pi  the  Hague  1686,  and  at  Leip- 

\    inw   e  lition,  brought  out  by  Dr.  Leonard 
Chappolow  (Cambridgi  mtained  a  supple- 

ment :  the  fourth)  left   in  MS.  by  the  author,  and 

the  whole  work,  with  a  memoir  and  a  commentary  by  Pfaft', 
was  published  at  Tubingen  (2  vols..  I 

Spencer  (Jons-  Cam  iki.d),  LL.D.,  son  of  Chief-Justice 
Ambrose,  b.  at  Hudson.  N.  Y.,  Jan.  B,  1788;  graduated  at 
I'ni  in  C  illege  1806;  was  private  secretary  to  Gov.  D.  D. 
r  tpkins  1807-08;  admitted  to  the  bar  at  Canandaigua 
1809:  became  master  in  chancery  1811,  judgi  i  Lvocate- 
gcneral  on  the  northern  frontier  1S13,  postmaster  at  Can- 


andaigua 1814,  assistant  attorney-general  for  Western  New 
York  1815,  member  of  Congress  1S1 7—19,  of  the  State  as- 
sembly  1819-20,  being  Speaker  the  latter  year ;  State  sen- 
ator 1824-28;  commissioner  to  revise  the  statutes  of  New 
Y'ork  1821' :  special  attorney-general  to  prosecute  the  mur- 
derers nl  William  Morgan  :  was  secretary  of  state  and  su- 
perintendent  of  common  schools  1839-41;  secretary  of  war 
under  l'rcs.  Tyler  from  Oct.,  1841,  to  Mar.,  1S4H,  when  he 
was  transferred  to  the  treasury  department ;  resigned  tho 
latter  post  1844  in  consequence  of  Ids  opposition  to  the 
annexation  of  Texas,  and  thenceforth  devoted  himself  to 
the  practice  of  his  profession,  in  which  he  occupied  an 
eminent  position.  The  organization  of  the  State  asylum 
for  idiots  and  the  improvement  of  the  common-school  sys- 
tem were  largely  due  to  him.  and  he  served  on  many  im- 
portant State  commissions.  In  1838  he  edited,  with  a  pref- 
ace and  notes,  De  Tocqueville's  Democracy  in  America.  D. 
at  Albany  May  IS,  1S55. 

Spencer  (John  Charles),  Tmnn  Earl  Spencer,  better 
known  as  Lord  Althorp.  eldest  son  of  George  John,  sec- 
ond Earl  Spencer,  b.  May  .10,  1782;  educated  at  Harrow 
and  at  Trinity  College,  Cambridge  ;  was  elected  to  Parlia- 
ment 1804  ;  held  office  under  Fox  as  junior  lord  of  the 
treasury  from  Feb.  11,  1806,  to  Mar.,  1S07;  sat  in  Parlia- 
ment for  the  county  of  Northampton  from  I)cc,  1S0G,  till 
the  passage  of  tho  Reform  bill  18:52,  during  which  long 
period  he  was  one  of  the  leading  members  of  the  opposi- 
tion ;  was  especially  prominent  in  the  attacks  upon  tho 
financial  policy  of  the  Tory  administrations;  was  chan- 
cellor of  the  exchequer  in  the  cabinet  of  Earl  Grey  Nov., 
1830,  to  Nov.,  18;;4;  was  ministerial  leader  of  tho  Ilmise 
of  Commons  daring  the  memorable  debates  on  the  succes- 
sive Reform  bills;  succeeded  his  father  as  Earl  Spencer 
Nov.  in.  1834,  after  which  he  withdrew  from  active  polit- 
ical life;  devoted  himself  to  scientific  agriculture;  was 
many  years  president  of  the  Smithfield  Cattle  Club:  was 
one  of  the  founders  and  the  first  president  of  the  Royal 
Agricultural  Society  18:18;  was  an  active  member  of  the 
Uoxburghe  Club  for  reprinting  rare  books:  vice-chairman 
of  the  Society  for  the  Diffusion  of  Useful  Knowledge,  and 
a  liberal  promoter  of  the  Biographical  Dictionary  under- 
taken by  that  society.  D.  at  Wiscton  Hall,  Nottingham- 
shire, Oct.  1,  1845. 

Spencer  (Joseph),  b.  at  East  Haddam,  Conn.,  1714; 
chosen  judge  of  probate  in  175I1 ;  was  major  in  the  north- 
ern army  under  Col.  Whiting  175S  ;  appointed  brigadier- 
general  in  the  Continental  army  June  22,  1 775,  major- 
general  Aug.  9,  1770;  assisted  in  the  expedition  against 
Rhode  Island  1778,  also  in  Sullivan's  retreat;  resigned  his 
command  June  14,  1778,  because  of  an  order  by  Congress 
inquiring  into  the  reasons  for  bis  not  executing  the  plan 
of  an  expedition  against  the  British  in  Rhode  Island  tho 
year  before;  was  elected  to  Congress  in  1771*,  and  the  fol- 
lowing \  car  saw  him  elected  into  the  council,  of  which  he 
bad  been  a  member  in  1760:  and  to  this  office  he  was  re- 
elected annually  until  his  death,  which  occurred  at  East 
Haddam  Jan.  13,  1789. 

Spencer  (William  Robert),  son  of  Lord  Charles 
Spencer  and  grandson  of  the  second  duke  of  Marlborough, 
b.  in  England  in  1709  ;  educated  at  Harrow  and  at  Oxford; 
was  for  some  years  a  commissioner  of  stamps:  became  in- 
volved in  pecuniary  difficulties,  and  consequently  fixed  his 
residence  in  Paris,  where  he  d.  Oct.  2:1,  1S34.  For  many 
years  he  occupied  a  prominent  position  in  London  social 
circles  as  a  wit  and  a  writer  of  vers  de  soi  i,','.  some  of 
which,  like  Beth  Gelert  and  Tan  Late  I  Stag,  d,  have  become 
widely  known  through  collections  of  "elegant  extracts." 
Author  of  Urania,  or  the  III,,,,,;,,;,  a  Comedy  (1802),  and 
The  Yearof  Sorrow  (1803),  a  poetical  tribute  to  the  mem- 
ory of  several  friends  who  had  died  in  1802  :  and  translator 
of'  Burger's  Lenore,  published  in  folio  (1796),  with  de- 
signs by  his  aunt.  Lady  Diana  Beauclerc.  After  his  death 
a  volume  of  Poems  lag  the  late  Han.  W.  It.  Spencer,  to 
which  is  prefixed  ,,  Biographical  Memoir  (Is;;:,),  was  pub- 
lished. Two  of  Mr.  Spencer's  sons  became  bishops :  Au- 
iii:i.v  George,  b.  in  London  Feb.  12.  1795, educated  at  Ox- 
ford, was  appointed  archdeacon  of  Bermuda  1825,  bishop 
of  Newfoundland  1839,  and  of  Jamaica  18:19.  D.  Feb.  24, 
1872.— George  Trevor,  b.  1801.  graduated  at  University 
College,  Oxford,  1S22:  was  incumbent  of  Buxton  1824-29, 
of  Leadon-Roding  1S29-37;  bishop  of  Madras  1837-49; 
became  chancellor  of  St.  Paul's  cathedral  1860,  and  rector 
of  Walton  1861.  D.  near  Buxton  July  16,  1866.  Author 
of  3  vols,  of  travels  in  India. 

Spencer  Brook,  p. -v.  and  tp.,  Isanti  co.,  Minn.  P. 
403. 

Spen'cerport,  p. -v.,  Ogden  tp.,  Monroe  co.,  N.  Y.,  on 
Erie  i  anal  and  on  Niagara  Falls  branch  of  New  York  Cen- 
tral R.  R.     P.  591. 
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Spencer  Rifle,  a  breech-loading  magazine  gun,  ex- 
tensively used  as  an  arm  for  the  Union  cavalry  during  tho 
civil  war  in  the  U.  S.,  is  characterized  by  having  in  the 
butt  of  tho  stock  a  magazine  holding  seven  cartridges, 
which  are  brought  one  by  one  into  tho  chamber  by  a  move- 
meat  of  the  trigger-guard  as  a  lever,  which  at  the  same 
time  throws  out  the  shell  of  the  exploded  cartridge.  A 
new  magazine  can  be  inserted  whenever  the  cartridges 
have  been  exhausted,  or  the  magazine  may  be  shut  oil*  and 
the  riflo  used  as  a  single  breech-loader. 

Spen/cerville,  p. -v.,  Spencer  tp.,  Allen  co.,  0.,  on 
Miami  Canal.     P.  364. 

Spe'ner  (Philipp  Jakob),  b.  at  Rappoltswcilcr,  Upper 
Alsace,  Jan.  25,  1635;  studied  theology  at  Strasbourg,  Tu- 
bingen, and  Bale;  visited  several  Swiss  theological  semi- 
naries of  the  Reformed  denomination,  though  a  Lutheran 
divine,  and  began  to  preach  at  Strasbourg  in  16"6'» ;  was  ap- 
pointed first  pastor  in  1661)  at  Frankfort,  where  he  instituted 
his  famous  collegia  pietatia  (prayer-meetings),  which  finally 
brought  him  into  conflict  with  the  orthodox  clergy  :  became 
preacher  to  the  electoral  court  of  Dresden  in  1686,  but  lost 
Favor  here  by  calling  the  elector's  attention  (privately)  to 
tho  vices  of  his  own  life;  was  invited  in  1695  to  Berlin,  where 
ho  was  appointed  provost  of  the  church  of  St.  Nicolai.  D. 
Fob.  5,  1705.  He  was  the  founder  of  the  so-called  pietism, 
but  neither  in  his  writings  nor  in  his  person  was  there 
anything  of  that  mysticism  and  eccentricity  which  charac- 
terize! some  of  his  adherents.  In  opposition  to  the  ortho- 
dox theological  system  of  his  time,  he  conceived  Chris- 
tianity principally  as  a  living  duty  and  comfort,  not  as  a 
science;  and,  leaving  all  subtle  definitions  to  others,  he 
simply  recommended  his  hearers  to  look  at  the  Bible  in  the 
light  of  their  own  lives,  and  then  to  look  at  their  lives  in 
the  light  of  the  Bible.  The  impression  he  made  was  both 
wide  and  deep,  and  after  his  death  his  tendency  was  for  a 
long  time  represented  by  the  theological  faculty  of  the 
University  of  Halle.  He  wrote  Pin  Desideria  (1675),  Das 
qeiitliche  Prleaterthnm  (1677),  Des  ih'dtigen  Cknstenthnms 
Nothiooniifjkeit  (1670),  Eaangelische  Glaubenelehre  (1688). 
His  Life  was  written  by  Hossbach  (2  vols.,  lS2S}and  Wil- 
denhahm  (1S42). 

Spcn'ser  (Edmund'),  b.  at  East  Smithfield,  near  the 
Tower,  London,  England,  in  1552  or  1553.  Nothing  is 
known  with  certainty  of  his  family,  but  from  passages  of 
his  poems  it  may  be  inferred  that  he  was  descended  from 
the  Spencers  of  Hurstwood,  Lancashire,  and  was  related  to 
the  Spencers  of  Althorp.  lie  entered  as  a  sizar  at  Pem- 
broke Hall  May  20,  1560,  in  which  month  he  contributed 
a  number  of  sonnets  antl  epigrams  to  a  volume  printed  at 
London  by  Dr.  John  van  der  Noodt,  a  Flemish  physician; 
graduated  Jan.  16,1573;  visited  his  relatives  in  Lanca- 
shire, where  he  fell  in  love  with  a  lady  supposed  to  have 
been  Rose  Daniel  (sister  of  Samuel  Daniel  the  poet),  whose 
charms  he  celebrated  under  the  name  of  "  Rosalinde"  in  a 
pastoral  poem,  The  Shepkearde'a  Calendar,  published 
anonymously  in  1579,  the  dedication  of  which  to  Sir  Philip 
Sidney  had  been  preceded  by  personal  acquaintance  in 
Lon  Ion;  printed  soon  afterward  Three  Proper  mid  Wittie 
Familiai'  Letter*  lately  p<fased  hctmrr.it  tiro  Univeraitie  Men 
(15Sit),  being  a  literary  correspondence  with  his  college- 
friend,  Gabriel  Harvey;  obtained  in  the  autumn  of  1580, 
through  the  influence  of  Sidney,  the  post  of  secretary  to 
Lord  Grey  of  Wilton,  lord  lieutenant  of  Ireland;  rendered 
in  Mint  capacity  services  which  were  rewarded  in  1586  by 
a  grant  from  the  crown  of  an  estate  forfeited  by  the  earl  of 
Desmond,  consisting  of  302S  acres  of  land,  including  tho 
castle  and  manor  of  Kilcolman,  near  Doneraile,  in  the 
county  of  Cork,  and  took  up  his  residence  at  that  place, 
where  he  begin  the  composition  of  his  Faerie  Qtimte  • 
wrote  in  that  year  his  As/rophcf,,  a  pastoral  elegy  on  the 
death  of  Sir  Philip  Sidney;  was  in  15S8  appointed  clerk 
of  tho  council  of  Monster;  received  in  1500  a  memorable 
visit  from  Sir  Walter  Raleigh  on  his  return  from  the  Lisbon 
expedition  ;  read  to  Raleigh  the  first  two  books  of  his  great 
poem,  which  the  latter  thought  "a  dish  to  set  before  a 
queen,"  and  accordingly  persuaded  the  poet  to  accompany 
him  to  London.  II is  reception  by  Queen  Elizabeth  appears 
to  have  been  appreciative,  for  the  publication  of  tin-  lust 
three  books  of  the  Faerie  Qneene  in  1590  not  only  placed 
him  in  tho  front  rank  of  poets,  but  procured  him  a  pension 
of  £50.  During  this  visit  to  London,  Spenser  also  pub- 
lished a  volume  of  Complaints,  containing  Sundrie  Sum// 
Poem*  of  the  World?*  Vanitie  (1501).  His  marriage  in 
1591  to  a  Miss  Naglc  inspired  his  beautiful  love-sonneta 
entitled  Amoretti  and  a  magnificent  Epithalamium  (1505), 
which  were  shortly  followed  by  Colin  Cloufa  come  II<ni>>- 
Again.  In  1506  he  published  The  Second  Pari  of  the 
Faerie  Qneene,  containing  the  Fourth,  Fifth,  and  Sixth 
Booken,  ami  Foure  Hymnes  addressed  to  the  aountesfl  of 
Cumberland;  he  also  presented  the  queen  a  MS.  dialogue, 


A  View  of  the  State  of  Ireland,  not  published  until  1633. 
Spenser  was  appointed  in  1598  sheriff  of  the  county  of 
Cork,  thus  incurring  the  enmity  of  the  insurgents  of  ''the 
earl  of  Tyrone's  rebellion,''  who  toward  the  close  of  that 
year  burned  his  house  and  plundered  his  estate,  forcing 
him  to  fly  to  England,  on  which  occasion  an  infant  child 
of  the  poet  is  said  to  have  perished  in  the  flames.  Reduced 
to  poverty,  Spenser  passed  a  few  miserable  months  in  Lon- 
don, and  d.  in  King  street,  Westminster,  Jan.  16,  1599. 
According  to  Ben  Jonson,  he  "died  for  lack  of  bread," 
after  having  refused  twenty  pieces  (of  gold?)  sent  him  by 
the  carl  of  Essex,  saying  "he  was  sorry  he  had  no  time  to 
spend  them  ;"  but  these  details  rest  upon  the  memory  of 
Drummond  of  Hawthorn  den,  and  are  discredited  by  most 
biographers.  He  was  buried  in  Westminster  Abbey,  near 
the  tomb  of  Chaucer,  as  be  hud  desired,  the  funeral  being 
at  the  expense  of  the  earl  of  Essex  :  and  a  monument  in 
his  honor  was  erected  in  1620  by  Anne  Clifford,  countess 
of  Dorset,  afterward  countess  of  Pembroke.  He  left  two 
sons,  Sylvanus  and  Peregrine.  Hugolin,  a  son  of  Pere- 
grine, was  outlawed  for  adhesion  to  James  II.,  and  was 
living,  "  very  old  and  unmarried,"  in  1700.  Many  editions 
of  Spenser's  complete  works  have  appeared,  the  best  being 
tho  variorum  edition  of  Henry  J.  Todd  (London,  S  vols., 
1805),  that  of  J.  PayneColIier  (London, 5  vols.,  IS62),  with 
glossary,  notes,  and  a  Life,  and  that  of  Rev.  It.  Morris 
(Globe  ed.,  1869).  These  will,  however,  be  superseded  by 
a  critical  edition  announced  by  Rev.  A.  I!.  Grosart  as  in 
preparation  (1876),  with  the  assistance  of  leading  members 
of  the  British  Philological  Society.  C«.  L.  Craik's  Spenser 
and  his  Poetry  (3  vols.,  18-15)  is  perhaps  the  most  satisfac- 
tory critical  work.  (For  a  view  of  his  style  and  poetical 
rank  see  English  Language  and  Literatium;.} 

Porter  C.  Bliss. 
Spe'onk,  p. -v.,  Southampton  tp.,  Suffolk  eo.,  N.  Y.,  on 
Sag  Harbor  branch  of  Long  Island  R.  II.     P.  174. 

Spcran'sky  (Mikhail),  Count,  b.  in  the  government  of 
Yladimeer,  Russia,  Jan.  1,  1772  ;  educated  at  the  Academy 
of  St.  Petersburg,  where  he  principally  studied  mathematics 
and  physics,  in  which  he  became  professor  in  1707;  was 
appointed  secretary  to  the  imperial  council  in  1801,  and 
charged  with  the  reorganization  of  the  ministry  of  the  in- 
terior, the  committee  on  laws,  and  the  imperial  council; 
exercised  considerable  influence  on  the  government,  ami 
carried  through  several  improvements  in  the  method  of 
taxation,  the  system  of  public  education,  etc.,  but  was  ban- 
ished in  1S12  to  Nizhnee-Novgorod,  and  afterward  to  Perm. 
In  1814  he  was  allowed  to  settle  on  a  small  cslale  near  St. 
Petersburg,  and  in  1816  he  re-entered  the  public  service; 
was  made  governor  of  the  province  of  Penza  in  1817  :  gov- 
ernor-general of  Siberia  in  1819:  was  recalled  to  the  court 
in  1821,  and  made  president  of  the  chancery  in  1825.  D. 
at  St.  Petersburg  Feb.  23,  1839.  His  work,  written  in 
Russian,  but  translated  into  French  under  the  title  Precis 
den  Notion.?  historiques  sur  la  Reformation  dtt  Corps  des 
Loin  mines,  acquired  a  great  reputation. — His  daughter, 
Elizabeth  Baguejew-Speransky,  b.  at  St.  Petersburg 
Sept.  17,  1790,  was  an  authoress  of  note,  and  wrote,  besides 
several  novels,  Lot  derate  res  Heuresde  VEmpereur  Xindous 
(Lcipsic,  1855)  and  Les  Piderins  mitten  d  Jerusalem  (2  vols., 
Brussels,  1854).  D.  at  Vienna  Apr.  4,  1859. 
S  perm  ace 'ti  [Lat.  sperma, "  sperm."  and  cetuif "  whale"], 
Spermaceti  Fat,  or  Cetine  (CssHeiOi).  Spermaceti 
exists  ready  formed  in  the  cavities  of  the  head  of  the  sperm 
whale  [Physeter  macrocepkalus)t  and  also  in  that  of  some 
other  whales  and  of  Delphinua  edenhdus.  It  crystallizes 
mil  of  the  sperm  oil  of  the  hcad-cavitics  after  the  vital 
heat  is  lost,  forming  a  magma  or  inirolc,  from  which  in 
cold  weather  the  sperm  oil  is  expressed  by  hydraulic  pres- 
sure (" cold-drawn  sperm  oil"),  tho  spermaceti  being  left 
behind.  It  is  purified  by  melting  it  by  steam  to  separate 
mechanical  impurities,  and  reerystallizing.  It  then  forms 
a  lustrous,  pearly,  white  mass  of  eminent  crystalline  texture, 
feeling  soft  and  soapy  to  the  touch  ;  does  not  greise  paper 
if  quite  freed  from  oil;  is  brittle:  melts  at  10<)o_ll<>°  F., 
ami  has  a  density  of  0.943  at  60°.  The  pure  spermaceti 
has  a  less  density  -  0.843  at  122°.  0.824  at  178^,  and  0.813 
at  201°  F.  (Sauaaure.)  If  pure,  it  is  without  taste  or  odor, 
and  reacts  neutral.  The  natural  product,  freed  from  sperm 
oil  by  cold  alcohol  and  repeatedly  crystallized  from  hot 
alcohol  or  ether,  is  the  cetine  of  Ghevreul,  which  melt-  at 
120°-12^°.  Spermaceti  was  carefully  investigated  in  LS40 
by  Dr.  J.  Laurens  Smith  (Silliman's  Journal,  sliii.  301,  and 
Scientific  Researches,  Louisville.  1873,  pp.  229-249),  who 
demonstrated  that  it  is  an  ether  formed  from  palmitic  arid 
and  ethal,  with  elimination  of  water,  and  hence  is  a  pahni- 
tate  of  ethal.  It  yields  by  saponification  neither  oleic  or 
margarie  acids  nor  glycerine,  but  in  addition  to  palmiti  ■ 
arid  small  quantities  of  stearic,  myriotio,  and  tannic  aei 
were  found  by  HeinU,  and  also,  besides  ethal,  small  quan- 
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tities  of  BtoCfa  ■'•  ni'  thai,  and  lethal,  which  ocide  and  aleo-  ] 
hols    ■  ■     '   »mpoun  Is  analogous   to 

tte   of  cetyl.     1 !    "  l,M"'   "'    spermaceti 

I   \.y  i  net  peul   I  R*  ni  n  hu  wr  A  ! 
Li  lompose  I  by  dry  distillation  . 
j  of  lower  melting-point,  and 
WDjcn  aponified  by  potash,  bul   it   has  an  aeid 

no  longer  spermaceti.     It  does  Dot  yield 
J]  ifl  -  that  octine  contains  no  oleic 
i  ..ml  111  this  decomposition.   {Smith.) 
I,    i.  |,\      i.  .mi    at    :\2U°    F.    in    the    same 

monnt  "■■   potash,     fro  aerofetne  results  fromthede 

i\ 1  ,n  of  spermaceti,  whence  it  is  inferred  no 
ont.      S  "  ■"''.!    This  highly- valued  product 
ieric  with  sperm  oil)  finds  Its  chief  use  in  the  production 
0f  ?pe  lies,  n  bich  are  no  longer  so  common  as  in  the 

i  -  of  the  sperm-whale  fisheries,  the  decline 
of  whi  b  dates  from  the  general  introduction  of  refined 
md  paraffine.  Spermaceti  burns  witb  a  bright, 
clear  flame  tike  wax.  The  standard  sperm  candle,  which 
is  the  common  unit  of  comparison  for  phot  imetric  experi- 
ments in  iirc.it  Britain  and  America,  is  taken  to  hum  120 
grains  of  Sperm  in  an  hoar,  which  it  rarely  does  with  ac- 
curacy. B.   Sll.l.lM  W. 

SpermatOZO'a  [Or.  anepua,  "seed."  and  gua,  "  Ih  ing 
creatures"],  minute  animalcular  bodies  found  in  the  semen 
of  living  creatures,  which  are  the  essential  agents  in  pro- 
ducing the  fecundation  of  the  ova.    Viewed  through  a  mi- 
.;.■•,  ea  oh  is  seen  to  consist  of  a  small  flattened  oval 
extremity  or  body,  to   which   ie   attached  a  long  Blender 
caudal  filament ;  and  in  the  centre  of  the  body  a  little  spot 
itii\  in-  detected.    They  appear  to  be  in  constant  motion  in 
the   >emina1   thud,  the  movements  being  performed  by  a 
lashing  or  andulatory  motion  of  the  tail.    The  term  is  also 
applied  03  botanists  to  minute  mioroscopie  bodies  found  in 
the  antheridia   of  some   cryptogamous  plants,  which   are 
supposed  to  perform  a   function  analogous  to  that  of  the 
animal  spermatozoa.     (See  Histology.) 
Sperm  Oil.    See  Oils  and  Spermaceti. 
Spcrmophile.    See  Prairie  Squirrel. 
Sperm  Whale*     See  Cachalot  and  Physeterid.e. 
Sper'ry,  tp.,  Clayton  eo.,  la.     P.  1111. 
Spensip'puSj  h.  at  Athens  about  380  b.  c.,  a  nephew 
of  Plato  j  received  the  instruction  of  his  uncle,  whom  he 
accompanied  to  Syracuse,  and  succeeded  as  president  of 
the  Academy.     D.  at  Athens  in  339  b.  c.     Of  his  writings 
nothing  is  left. 

Spey'er,  or  Sprier,  city  of  Germany,  the  capital  «-f 
Rhenish  Bavaria,  at  the  influx  of  the  Speyerbach  into  the 
Rhine,  is  surrounded  with  wails.  It  has  some  sugar-re- 
fineries and  manufactures  of  vinegar  and  tobacco,  and  ear- 
on  an  active  trade  in  grain,  timber,  and  wine  on  the 
Rhine.  It  is  one  of  the  oldest  cities  id'  Germany,  and  in 
the  German  emperors  often  resided  and 
held  their  diets  here.  Nevertheless,  it  has  only  one  monu- 
mental building,  the  cathedral,  erected  in  the  eleventh  cen- 
tury, thoroughly  restored  in  1858,  and  one  of  the  finest 
church  buildings  of  Germany.  The  other  great  edifices  it 
once  possessed  have  heen  destroyed  bj  the  French,  who 
twice  conquered  and  devastated  the  unhappy  city  in  the 
most  barbarous  manner,  blowing  up  with  gunpowder  her 
public  buildings  and  transforming  the  whole  town  to  a 
heap  of  ruin-  and  rubbish.      P.  I  1,806. 

Spezer,  tp.,  Richardson  co.,  Neb.     P.  338. 
Spr'zia,  or  La  Spezia,  town  of  Italy,  province  of 
Genoa,  heautifullv  situated  on  a  gulf  of  the  same  name  in 
hit.  11  '  r  X..  Ion.  9°  48'  E.     The  old  walls  and  gate-  of 
Snezia  have  been  mostly  demolished  in  the  course  of  the 
changes  necessitated  by  the  recent  rapid  growth  of  the  town. 
This  growth  bas  been,  in  a  large  measure,  consequent  upon 
the  construction  of  a  great  naval  arsenal,  begun  here  in 
i  "ii    with    much   energy  and  at  an  cx- 
boul  $9,000,000.     The  Gulf  of  Spezia  (anciently 
called   the   Gulf  1      Luna     is  tinned   by   an  offshoot  of 
the  Apennines,  which,  from  the  central  chain 

N.  E.  of  Sestri  Levant e,  runs  along  the  sea  to  the  S.  E., 
until  into  two  arms  which  embrace 

the  water.-  of  this  deep  and  broad  gulf,  and  thus  form 
the  finest  harbor  in  Italy.  The  two  extreme  points  are 
Port-r,  ener<  on  the  W.  and  Corvo  on  the  E. ;  the  mouth  of 
the  gulf  opens  B.  S.  E.,  and  the  distance  from  the  light- 
nous  ide  to  that  of  the    1  alaro  on 

the  other  i-  about  5  miles,  while  the  inland  stretch  of  the 
gulf  as  far  as  the  town  of  Spezia  is  6£  miles.  The  principal 
entrance  is  between  the  above-mentioned  points,  but  there 
is  also  a  passage  from  the  W.  between  the  promontory  and 
the  island  of  Palmaria,  and  another  between  this  island 
and  the  islet  of  Tino..-n  which  the  pharos  of  Tinotto 
This  port   is  entirely  sale  from   every  wind  except  the  si- 


rocco,  and  the  many  mountain-spurs  partially  projecting 
into  it  and  forming, as  it  were,  bo  many  separate  little  har- 
bo]  Bj  make  it  easj  to  secure  complete  shelter  even  from  S.  E. 
gales.  Besides  Bize  and  security,  the  harbor  of  Spezia  is 
remarkable  for  its  uniform  depth  (sufficient  for  the  largest 
vessels),  and  for  a  bottom  admirably  suited  for  anchorage. 
With  such  immense  natural  advantages  it  was  thought 
\i  t\  important  for  the  interests  of  Italy,  as  connected  with 
the  great  highways  of  Mont  Cenis,  St.  Gothard,  and  tho 
Splugen,  to  strengthen  and  improve  this  harbor  as  far  as 
possible]  and  to  make  it  one  of  the  chief  naval  stations  i>{' 
the  kingdom — a  work  now  wellnigh  accomplished.  About 
1500  trading  vessels  enter  this  port  annually.     P.  24,127. 

Spez'zia*  an  island  of  Greece,  lies  at  the  entrance  of 
the  Gulf  of  Nauptia.  It  comprises  an  area  of  2G  sq.  m., 
with  9400  inhabitants,  who  are  mostly  engaged  in  com- 
merce and  navigation.  The  soil  is  unproductive,  but  the 
climate  is  remarkably  salubrious. 

Suhag'num  [Gr.  wj>dyvos],  a  large  and  interesting  ge- 
nus of  mosses,  several  species  of  which  grow  in  the  U.  S., 
mainly  in  bog?,  forming  deep,  spungy  masses,  almost 
always  damp.  They  are  called  peat-moss,  being  a  prin- 
cipal ingredient  in  pure  peat.  Peat-moss  is  the  very  best 
material  for  packing  plants  for  transportation,  as  it  retains 
moisture  and  never  heats  or  putrefies. 

Spheg'idrc  [Gr.  trtfnfo  "wasp"],  a  family  of  hymenop- 
fcerous  insects,  including  the  well-known  Band- wasps,  so 
called  because  all  the  females  make  their  nests  in  the  sand. 
The  abdomen  is  connected  by  a  slender  stem  with  the  tho- 
rax ;  the  antennae  are  filiform,  and  the  feet  adapted  for  dig- 
ging. The  species  are  numerous,  of  moderate  size,  and 
generally  decorated  with  gay  colors,  often  being  banded 
with  yellow.  They  revel  in  the  sunshine,  and  arc  very  ac- 
tive and  restless.  They  are  armed  with  a  powerful  sting; 
by  means  of  this  Fting  they  provide  food  for  their  young. 
The  victims  (caterpillars,  spiders,  etc.)  are  paralyzed  by 
the  poison  transmitted  by  the  sting,  and  remain  in  a  torpid 
condition  until  the  young  hatched  fnmi  the  eggs  are  ready 
to  devour  them.  Sphex  iiimrunnniln  is  one  of  the  largest 
and  most  cbmmon  in  the  U.  S.  This  family  also  contains 
the  mud-wasps.     (Sec  Dauber.)  Theodore  Gill. 

Spheiiis'cidre  \faom8pheitUcu8 — diminutive  of  Gr.  o-<t>}e, 
a  "  wedge" — the  typical  genus],  a  family  of  birds  contain- 
ing the  true  penguins,  exhibiting  some  quite  peculiar  cha- 
racters, and  isolated  by  Prof.  Huxley  as  a  peculiar  group 
( Spheniscomnrplue)  of  t  he  sub-order  Schizognatha?  in  his 
system.  The  form  is  generally  carried  erect,  the  legs  being 
inserted  far  behind;  the  bill  is  moderately  long,  nearly 
straight,  but  with  the  culmen  decurved  at  the  tip,  com- 
pressed, and  longitudinally  grooved  on  the  sides;  tho 
nostrils  are  linear,  and  situated  in  the  grooves  of  the  bill  ; 
the  wings  are  quite  rudimentary  (incapable  of  flight)  and 
imperfect,  and  covered  with  scale-like  feathers;  the  tegs 
arise  very  far  behind:  the  tibia?  are  enclosed  within  the  in- 
teguments; the  tarsi  are  short  and  depressed, covered  with 
small  scales,  and  carried  nearly  or  quite  prone  :  the  feet 
are  moderate,  with  four  toes,  the  three  anterior  depressed, 
well-developed,  covered  with  transverse  scales,  and  con- 
nected by  a  membrane,  the  posterior  rudimentary,  and 
united  to  the  side  of  the  tarsus.  The  skull  belongs  to  tho 
schizognathous  type,  and  the  ma  xillo-pala  tines  are  concavo- 
convex  and  lamellar  j  the  shaft  of  the  humerus  is  flattened 
from  side  to  side,  and  its  distal  end  presents  an  obliquely 
truncated  surface,  with  which  the  similarly  compressed 
radius  and  ulna  articulate — the  former  altogether  with  the 
fore  part,  the  hitter  with  the  hinder  part  of  the  humeral 
articular  surface:  "there  is  no  free  pollex  :"  "the  pelvic 
bones  are  less  firmly  connected  with  the  sacrum  than  in 
any  other  birds;"  and  "the  short  tarso -metatarsus  is  per- 
forated by  two  very  lar^e  clefts  which  lie  between  the 
middle  and  the  lateral  metatarsals."  These  OsteologicaJ 
characters  especially  distinguish  the  group  Spheniscomor- 
phse,  according  to  Huxley.  The  family  is  entirely  con- 
fined to  the  southern  hemisphere,  and  by  the  latest  sys- 
tematic reviser  (Dr.  Elliot  Coucs)  is  differentiated  into 
four  genera  and  twelve  species — viz.  (  1  )  Aptenodifte»t 
with  two;  (2)  PygosctlU,  with  three;  (3)  Eudyptes,  with 
five;  and  (4J  SpkeniatxtB,  with  two  species.  The  Sphe- 
niaeua  demertu*  extends  nearly  as  far  X.  as  the  equa- 
tor— f.  e.  to  at  least  8°  S.  on  the  eastern  and  10°  S.  on 
the  western  side  of  South  America — and  has  by  far  the  most 
northern  range.  Most  of  them  inhabit  the  colder  regions 
of  the  southern  hemisphere,  and  specie-  have  been  found 
in  the  Antarctic  seas  as  near  the  pole  as  travellers  have 
penetrated.  The  Falkland  Islands,  according  to  Coucs, 
appear  t->  be  a  centre  of  the  family,  no  less  than  half  of  the 
known  species  occurring  there.  But  all  the  continents  and 
L'reat  islands  of  the  temperate  and  cold  portions  of  the 
southern  hemisphere  have  representatives.  All  the  species 
live  in  communities.     They  are  incapable  of  flight,  but  aro 
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very  powerful  swimmers,  and  their  wings  are  used  as  fins. 
They  live  along  the  coast,  and  when  at  rest  sit  on  their 
tarsi  in  an  erect  posture.  In  this  posture,  too,  they  walk, 
or  rather  waddle,  till  they  approach  the  sea,  when  they 
throw  themselves  in,  and  are  again  ;it  case.  According  to 
Dr.  Kidder,  "no  living  thing  that  he  ever  saw  expn  6 
so  graphically  a  state  of  hurry  as  a  penguin  when  trying 
to  escape.  Its  neck  is  stretched  out,  flippers  whining  like 
the  sails  of  a  wind-mill,  and  body  wagging  from  side  to 
Bide  as  its  short  legs  make  stumbling  and  frantic  efforts  to 
get  over  the  ground.  There  is  such  an  expression  of  anx- 
iety written  all  over  the  bird,  it  picks  itself  up  from  every 
fall,  and  stumbles  again,  with  such  an  air  of  having  an 
armful  of  bundles,  that  it  escapes  capture  quite  as  often 
bv  the  laughter  of  the  pursuers  as  by  its  own  really  con- 
siderable speed."  The  water  is  their  natural  element,  and 
in  this  they  disport  themselves  with  ease  and  grace.  They 
are  expert  divers,  and  by  repeated  incursions  into  the  depths 
catch  the  fishes,  crustaceans,  and  mollusks  upon  which  they 
feed.  The  females  lay  one  or  two  eggs  each,  according  to 
the  species,  generally  in  slight  depressions  of  the  ground 
or  in  burrows.     (See  also  Penguin.)       Theodore  (Jill. 

Sphcnodont'idic  [from  Sphenodon — Mr.  o-^v,  a 
"wodge,"  and  bSovs,  "tooth" — the  typical  and  only  living 
genus],  a  family  of  reptiles  representing,  according  to  some 
herpetologists,  a  peculiar  order  related  to  the  saurians  or 
lizards,  and  according  to  others  afamily  of  that  order.  In 
external  form  and  characters  the  genus  Sphenodon  is  so 
much  like  the  Agamida3  as  to  have  been  originally  referred 
without  hesitation  to  that  family.  The  body  is  rather 
robust ;  the  scales  on  the  back  are  rather  small,  and  on  the 
abdomen  larger,  quadrangular,  and  placed  in  transverse 
series  ;  the  head  is  quadrangular,  covered  with  small  scales  : 
the  teeth  inserted  on  the  edges  of  the  jaws  and  on  the  pre- 
maxillary  bones  enlarged;  the  tongue  papillose  and  simple; 
the  tail  compressed;  the  legs  strong,  and  each  with  live 
toes,  all  of  which  are  parallel  and  directed  forward.  .Such 
are  the  supcrticial  characteristics.  Theosteological  peculi- 
arities arc  numerous,  and  isolate  the  type  from,  all  true 
lizards.  (1)  The  quadrate  bones  are  perforate,  and  instead 
of  being  simply  articulated  with  the  cranial  box,  arc  (irmly 
and  immovably  united  with  it,  as  well  as  with  the  ptery- 
goid bones,  by  suture.  (2)  Tho  rami  of  the  lower  jaw  are 
united  by  ligament,  and  provided  with  an  elongate  articu- 
lar Burface,  and  their  postorbicular  processes  are  very  short. 
{'.V)  The  palatine  bones  are  displaced  and  separated  by  the 
pterygoids,  and  replace  a  palatal  portion  of  the  maxillaries. 
(4)  The  dentition  is  unique — viz.  "two  large  cutting  teeth 
above,  formed  by  the  confluence  of  two  pairs  of  conical 
'milk  '  teeth  ;  alveolar  edges  of  the  jaws  and  palatines  cut- 
ting and  polished  fin  the  adult),  only  partially  armed  with 
teeth  (forming  a  serrature);  palatine  teeth  in  close  prox- 
imity and  parallel  to  maxillary  series,  both  series  receiving 
between  them  in  a  groove  the  similarly-serrated  edge  of 
the  mandible."  (  Giinther.)  It  need  only  be  further  added 
that  the  vertebrae  are  biconcave,  and  that  there  are  no 
copulatory  organs.  Dr.  Giinther  in  1SG7,  in  a  Con- 
tribution to  the  A  natomy  of  Hatteria  ( Rhynchocepkalwi, 
Owen),  was  the  first  to  recognize  the  peculiarities  and 
ordinal  distinctness  of  the  type.  Only  one  existing 
species  is  known — the  Sphenodon  punctatum,  Gray  (  =  Hat- 
teria punctata,  Gray,  and  Rkynchocephalua  «/>.,  Owen). 
"  It  is  peculiar  to  the  island  of  New  Zealand,  and  at- 
tains a  considerable  size.  It  is  sluggish  in  its  movements, 
ami  lives  in  holes  and  often  in  sandhills  near  tho  sea- 
slit  nc"  It  feeds  upon  young  birds  (probably  mostly  nest- 
lings) and  insects.  Formerly,  it  was  abundant,  but  its  large 
size  rendered  it  conspicuous,  and  its  sluggishness  an  easy 
prey,  and  now,  on  account  of  the  combined  attacks  of  man 
ami  hogs,  it  has  become  very  rare.  It  is  so  inert  that  it 
makes  little  or  no  resistance,  and  may  bo  handled  with  im- 
punity and  without  attempting  to  bite.  Nevertheless,  fab- 
ulous talcs  of  its  poisonous  qualities  were  formerly  told  of  it 
by  the  natives,  who  gave  it  the  name  "  tuatera  "  or  "  narara." 
It  owes  its  interest  chiefly  to  the  fact  of  its  being  the  sole 
existing  representative  of  the  order  Rhynchnrephalia, 
which  was  rich  in  species  in  the  Mcsoznie  as  well  as  Later 
Palaeozoic  epochs.    (See  also  Bhthchocepbalia.) 

Theodore  Gill. 
Splenograms,  or  Cuneiform  Characters.     See 
Cuneiform  [nscriptions,  by  Bet.  W.  II.  Ward,  S.  T.  D« 

Sphe'noid  Hone  [Gr.  a</>ijr,  a  "wedge"],  a  bone  of 
tho  skull,  situated  in  man  at  the  anterior  part  of  the  base. 
It  has  been  likened  in  shape  to  a  b;il  with  open  wings.  It 
consists  of  a  body,  four  wings,  two  greater  and  tun  less, 
and  the  two  pterygoid  processes.  The  body  is  quadri 
lateral,  and  hollowed  out  into  a  mere  shell.  This  body  is 
conceived  to  represent  tho  centrum  of  the  third  cephalic 
vertebra  (constituting  the  posterior  portion  of  the  sphenoid), 
joined  to  the  centrum  of  the  second  vertebra  (tho  anterior 


portion).  The  two  greater  wings  are  the  neurapophyses 
of  the  third  vertebra,  and  the  two  lesser  wings  are  neura- 
pophyeee  of  the  second  vertebra.  Tho  sphenoid  is  exceed- 
ingly  complicated  and  irregular  in  its  outlines.  It  is  de- 
veloped from  ten  centres.  It  is  usually  joined  anteriorly 
in  the  adult  to  the  two  sphenoidal  spongy  bone-;  \  a  pair  of 
thin,  curved  irregular  plates).  Posteriorly,  it  becomes 
continuously  united  to  the  occipital  bone.  It  articulates 
with  all  the  bones  of  the  skull  and  with  five  of  those  of  tho 
face. 

Sphere  [Gr.  o-<fraipa],  a  volume  bounded  by  a  surface  all 
of  whose  points  are  equally  distant  from  a  point  within 
called  the  centre.  It  may  be  generated  by  a  semicircle  re- 
volving about  its  diameter  as  an  axis.  Any  line  from  the 
centre  to  a  point  of  the  surface  is  a  radius,  and  any  line 
drawn  through  the  centre  and  limited  by  the  surface  is  a 
diumt  t>  r  :  all  radii  of  the  same  sphere  are  equal ;  also  all 
diameters  of  the  same  sphere  are  equal.  Every  plane  section 
of  a  sphere  is  a  circle;  if  the  plane  passes  through  the  cen- 
tre, the  section  is  called  a  great  circle  ;  if  it  does  not  pass 
through  the  centre,  the  section  is  called  a  mnnll.  ,-irr/r  ,•  the 
radius  of  a  great  circle  is  equal  to  that,  of  the  sphere;  the 
radius  of  a  small  circle  may  have  any  value  from  (lie  radius 
of  the  sphere  to  0,  in  which  case  the  cutting  plane  merges 
into  a  tangent  plane.  The  surface  of  a  sfherc  is  equal  to 
four  great  circles,  or  it  is  equal  to  the  circumference  of  a  great 
circle  multiplied  by  its  diameter.  The  surface  of  a  zone  is 
equal  to  the  circumference  of  a  great  circle  multiplied  by 
the  altitude  of  the  zone.  The  volume  of  a  sphere  is  equal 
to  its  surface  multiplied  by  one-third  of  its  radius.  The 
volume  of  a  spherical  sector  is  equal  to  the  zone  which  forms 
its  base  multiplied  by  one-third  of  the  radius  of  the  sphere. 
In  analysis,  the  surface  of  a  sphere  is  a  surface  of  the 
second  order,  whose  equation  is  of  the  form 

{x-a)*+(y-p)*+{*-y)*='R'i, 
in  which  a,  /3,  and  y  are  the  co-ordinates  of  the  centre,  and 
R  the  radius  of  the  sphere.  W.  G.  Pkck. 

Spher'ical  Angle,  an  angle  included  between  arcs  of 
two  great  circles  intersecting  on  the  surface  of  a  sphere.  It 
is  the  same  as  the  diedral  angle  included  between  planes  of 
the  two  arcs,  and  is  consequently  equal  to  the  angle  between 
two  tangents,  one  to  each  arc  at  their  common  point. 

Spherical  Excess,  the  excess  of  the  sum  of  the  three 
angles  of  a  spherical  triangle  over  two  right  angles,  the 
right  angle  being  taken  as  a  unit. 

Spherical  Llllie,  a  portion  of  the  surface  of  a  sphere 
included  between  two  great  semicircles.  The  angle  between 
the  planes  of  the  semicircles  is  the  angle  of  the  lunc. 

Spherical  Polygon,  a  portion  of  the  surface  of  a 
sphere  bounded  by  arcs  of  three  or  more  great  circles,  exiled 
sides;  if  the  polygon  has  but  three  sides,  it  is  a  spherical 
triangle.  In  a  spherical  triangle  tho  sum  of  the  three 
anghs  is  always  greater  than  two  right  angles,  and  less 
than  six  right  angles. 

Spherical  Pyramid,  a  portion  of  a  sphere  bounded 
by  a  spherical  polygon,  called  the  base,  and  by  three  or 
more  circular  sectors  having  their  centres  at  the  centre  of 
the  sphere. 

Spherical  Trigonometry,  that  branch  of  trigonom- 
etry which  explains  the  method  of  solving  spherical  tri- 
angles when  three  parts  are  given  ;  it  also  treats  of  the  gen- 
eral relation  between  the  six  parts  of  which  a  spherical  tri- 
angle is  composed. 

Spherical  Zone,  a  portion  of  the  surface  of  a  sphere 
included  between  two  parallel  planes.  The  lines  in  which 
these  planes  cut  the  surface  of  the  sphere  arc  the  bases  of 
the  zone,  ami  the  distance  between  the  planes  is  the  alti- 
tude of  the  zone. 

Spher'ograph  [Gr.  <r<f>alpa,  "  sphere,"  and  ypdfyav,  to 
"write"],  an  instrument  for  solving  by  inspection  nume- 
rous practical  questions  in  spherics,  such  as  arise  in  navi- 
gation, geodesy,  etc.  Special  modifications  of  the  instru- 
ment are  made  for  special  uses.  Among  its  uses  arc  the 
finding  of  tho  course,  distance,  etc.,  in  great-circle  sailing; 
the  sun's  place  at  noon  ;  his  meridian  altitude;  the  time 
of  sunset ;  the  length  of  the  day  ;  rightascensions  by  night ; 
finding  latitudes  when  the  horizon  is  hidden,  etc.  It  con 
sists  of  two  concentric  circular  paper  disks,  the  upper  one 
transparent,  and  capable  of  being  turned  around  upon  the 
centre  as  it  lies  upon  the  face  of  the  lower  disk,  suitable 
lines  and  figures  arc  drawn  upon  each  disk,  the  lines  vary- 
ing according  to  the  special  use  of  the  instrument.  Read- 
ings are  obtained  by  rotating  the  upper  disk  upon  it-;  centre 
l  i  a  certain  point  indicated  in  the  data  of  the  problem  to 
be  solved.  'I'be  Bpherograph  is  the  invention  of  S.  M. 
Sa\hy,  a  British  seaman.  Its  readings  are  \  cry  fairly  ac- 
curate for  mechanical  solutions. 

Sphe'roid  [Gr.  <r<t>alpa  and  etSos],  a  volume  resembling 
a  sphere,  and  which  may  be  generated  by  an  ellipse  rcvolv- 
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in.-    bout  one  of  its  principal  axes.     If  the  ellipse  is  re- 

lI  ■  axis,  ii  generates  ;i  flattened  vol- 

„,„,,  icroid  :  it  it  revolves  about  its  trans- 

axis,  i!  generates  an  elongated  volume  called  a  pro- 

Spheroid'al  Condition)  the  globular  form  assumed 

iter  when  droppe  1  upon  a  heated  metallic  surface.     It 

Leidenfrost   in   1356,  and  afterward 

K  lap  roth,  Rum  ford,  Dumas,  and  others.    But  to 

the  largest  amount  of  information  on  the 

en  water  ia  gently  dropped  upon  an  intensely  - 
,  of  metal,  or,  better  still,  into  a  red  hot  platinum 
:,,  ..1  q  pipette,  the  liquid  particles,  instead 
■  into  spheres,  which  roll  and  jump  about 
upon  the  metallic  surface:  iu  this  way  the  crucible  may  be 
i  filled  with  the  moving  spheres, the  water 
bIot,  i-  ci  tiporating,  but  not  b  tiling.  When  the  heat  is  with- 
drawn, the  water  drops  remain  for  an  instant  quiet,  and  then 
burst  into  Bteam  and  disappear.  In  L837,  Mr.  Tomlinson 
Bfa  »we  1  that  other  liquids— pyroxy  lie  acid,  spirits  of  wine, 
sulphuric  ether,  and  even  mercury— under  the  proper  con- 
ditions assume  the  spheroidal  state.  Some  fluids,  tlu.se 
which  come  int  i  contact  with  the  (date,  such  as  turpentine, 
ol]v  oil,  and  sulphuric  acid,  do  not  assume  this  condition. 
\  I,  ,r  liquid  •iirlii  c  may  be  used  instead  of  a  metallic 
plate:  B  fixed  oil,  for  instance,  may  be  heated  to  450°  or 
500  .  and  upon  its  surface  water  may  be  carefully  dropped; 
if  thi  i  bs  rele  sly  done,  the  water-drop  sometimes  pene- 
trates beneath  the  oil,  is  then  transformed  into  steam, 
which  by  its  Budden  expansion  scatters  the  heated  oil  in 
every  direction.  When  water  is  thus  rotating,  if  a  drop 
of  ether  be  a  bled,  the  two  drops  coalesce  an  I  rotate  as  one 
globule,  the  ether  enveloping  the  oil  and  forming  its  outer 
layer.  Turpentine  forme  a  disk  upon  a  hot  oil  surface,  but 
pyroxylic  acid  and  bisulphide  of  carbon  form  globule-; 
sulphuric  ether  also  forms  a  globe  upon  the  surface  of  hot 
water  or  hot  mercury.  A  cold  platinum  plate  pierced  with 
holes  large  enough  to  permit  water  to  pass  freely,  will, 
when  maintained  at  a  red  heat,  retain  the  water  if  it  be 
dropped  gently  on  the  surface,  the  spheres  being  too  large 
i  .  n  u    through  the  apertures. 

Water  when  in  the  spheroidal  condition  is  below  the  boil- 
ing-point ;  that  portion  of  the  spherical  drops  nearest  the 
plate  is  continually  being  converted  into  steam,  whose 
elastic  force  holds  the  globe  above  the  surface.  The  drop 
rolls  off  from  the  eminence  farmed  by  its  cushion  of  steam, 
and  instantly  another  is  forme  1  beneath  it,  and  its  rolling 
m  ition  is  thus  occasioned.  The  enormous  amount  of  heat 
required  for  the  continual  conversion  of  water  into  steam 
withdraws  a  portion  of  heat  from  the  globule,  and  the  fact 
that  Bteam  is  a  poor  conductor  of  heat  prevents  this  loss 
being  made  good  by  conduction  from  the  metal  plate.  If 
a  liquid  at  boiling-point  be  introduced  into  the  red-hot 
crucible,  it-  temperature  falls  from  5°  to  7°  as  it  assumes 
the  spheroidal  condition.  The  lowest  temperature  of  a 
heate  1  plate  necessary  to  cause  the  spheroidal  condition  of 
water  is  340°,  of  alcohol  273°,  of  ether  142°  F.  The  tem- 
perature of  each  liquid  for  its  spheroidal  condition  is  sup- 
posed to  be  as  fixed  as  is  its  boiling-point.  Boutigny  gives 
205.7°  for  water,  1117.'.)°  for  alcohol,  93.6°  for  ether,  and 
31.1°  for  sulphurous  acid.  There  is  a  constant  escape  of 
steam  from  beneath  the  moving  drop,  the  vapor  generally 
B8  taping  laterally  :  but  when  the  drops  rests  upon  a  fiat  or 
c  mi.  i'  surface,  the  Lateral  escape  is  difficult,  and  the  va- 
por then  frequently  bursts  upward  through  the  middle  of 
the  drop.  At  times  the  escape  of  the  vapor  is  rhythmic; 
when-  it  is  so.  the  ordinary  oblate  spheroid  of  water  be- 
i  a ti fully  incurved  about  the  border,  with  a  regular 
sinuous  line.  Illuminating  the  drop,  and  throwing  its 
,  l> .  means  of  a  lens,  upon  a  horizontal  screen 
the  form  of  the  drop  may  be  easily  seen.  By 
Me  contrivances  it  is  also  possible  to  see  with  the 
naked  eye  the  interval  between  the  drop  and  the  heated 
metal  plate. 

Many  boiler  explosions  are  supposed  to  be  due  to  the 
spheroidal  oondition  assumed  by  the  water.  "It  might 
happen,"  i;  Dumas,  "that  it  [the  boiler]  ceases  to  fur- 
nish -leam.  and  nevertheless  a  reduction  of  temperature 
would  cause  an  explosion."  The  water,  already  in  a 
Spheroidal  State,  coming  into  direct  contact  with  the  heated 
metal,  would  suddenly  be  converted  into  steam,  which 
from  its  enormous  expansive  power  would  shatter  the 
boiler.  The  form  of  the  drops  is  that  of  a  flattened 
sphere:  thi-  is  due  to  the  combined  action  of  gravitv  and 
the  molecular  forces  controlling  the  particles  of  water. 
When  by  any  means  a  mass  of  liquid  is  remove!  from  the 

avity,  it  assumes  the  spherical  form;  a  mass 
of  oil  suspended  in  a  mixture  of  alcohol  and  water  of  pre- 
cisely its  own  specific  gravity  is  virtually  removed  from 
the  attraction  of  gravity.  The  molecules  of  the  oil  arc 
then  free  to  follow  the  internal  molecular  forces,  and  in 


nee  to  these  they  form  a  globe;  in  the  ease  of  a  fall- 
ing Stream  of  water,  the  attraction  of  gravitation  being 
satisfied  by  the  motion,  the  particles  are  free  to  yield 
themselves  to  the  controlling  power  of  the  molecular 
forces;  and  every  mass  which  separates  itself  from  the 
jet,  or  the  masses  into  which  the  lower  part  of  the  jet  is 
broken  up,  assume  a  spherical  form.  In  the  ease  of  the 
water-drop  supported  on  its  cushion  of  steam,  the  down- 
ward pull  of  gravity,  though  not  fully  compensated  by  the 
upward  elastic  spring  of  the  steam,  and  the  consequent 
continual  motion  of  the  drop,  is  partially  so,  ami  the 
spherical  form,  due  to  the  interaction  of  the  molecular 
forces,  is  modified  into  the  oblate  spheroid  by  the  attraction 
of  gravity.  In  consequence  of  the  protective  action  of 
vapor,  the  hand  when  thoroughly  moistened  may  be  passed 
with  impunity  through  a  stream  of  molten  iron,  the  vapor 
formed  by  the  heat  of  the  iron  protecting  the  flesh  from 
injury. 

Water,  and  even  mercury,  may  be  frozen  in  a  red-hot 
crucible  in  consequence  of  the  low  temperature  at  which 
the  intervening  mass  of  frozen  carbonic  acid  and  ether  as- 
sumes  the  spheroidal  state.  The  carbonic  acid  snow,  which 
is  intensely  cold,  is  placed  in  a  red-hot  crucible ;  a  cushion 
of  vapor  protects  the  snow  from  melting  rapidly;  water, 
or  mercury,  whose  freezing-point  is  ;'.'.l°  below  zero,  may 
be  placed  in  the  muss  of  carbonic  acid  snow  within  the 
red  hot  crucible,  and  turned  out  almost  immediately  frozen 
solid.  S.  B.  Hsrrick. 

Sphinc'ter  [Gr.  afyiyK-rrtp,  "binder"],  in  anatomy,  is  a 
muscle  whose  fibres,  generally  circular,  surround  some  pas- 
sage in  the  animal  organism,  closing  the  passage,  in  op- 
position to  certain  other  muscles  called  dilators.  Some  of 
the  sphincters  are  composed  of  striped  fibre,  some  of  un- 
striped,  and  some  of  both  combined.  The  eyes,  pupil-, 
mouth,  rectum,  vagina,  bladder,  and  urethra  arc  the  most 
important  passages  which  are  provided  with  sphincters  j  but 
there  are  numerous  other  sets  of  circular  fibres  which  have 
more  or  less  of  the  action  of  sphincter  muscles. 

Sphingidrc.     See  Hawk-Moths  and  LF.pinoPTKttA. 

Sphinx  [Gr.  <r<i>Ly$},  the  combination  of  the  body  of  a 
lion  with  a  human  or  animal  head,  called  in  Egyptian  hu 
or  akar.  Those  with  the  human  head  {andronphinjc)  ac- 
cording to  the  Greek  represented  the  union  of  intellect  and 
force,  or  the  inundation  in  the  time  of  the  constellations 
Virgo  and  Leo;  but  in  reality  they  symbolized  gods  or 
kings,  of  which  their  face  was  the  portrait.  Several  kings 
of  the  eighteenth  dynasty,  and  two  queens,  Mutnetem, 
mother  of  the  pharaoh  Horus,  and  Batanta,  daughter  of 
Rameses  II.,  arc  depicted  under  this  type-.  The  sphinx 
also  represented  the  god  Har-cm-a^u,  or  Karmachis.  one 
of  the  forms  of  the  solar  Horus.  The  hawk-headed  sphinx, 
or  hicracosphinx,  was  the  type  of  the  god  Mentn.  another 
solar  form;  and  the  rain,  or  criosphinx,  that  of  Xnum  or 
Chnoumis,  a  demiurgic  type  of  Amnion,  worshipped  at 
Elephantine^  The  most,  remarkable  sphinx  is  that  placed 
before  the  second  pyramid  of  Gizeh,  sculptured  partly  out 
of  the  solid  rock  of  the  Libyan  chain  of  hills,  -10  feet  high 
above  them.  51  feet  from  the  belly  to  the  top  of  the  head,  and 
110  feet  long.  It  appears  to  have  been  carved  before  the 
eighteenth  dynasty,  and  from  inscriptions  recently  dis- 
covered, which  speak  of  it  as  near  the  temple  of  Isis  and 
the  second  pyramid,  possibly  as  old  as  the  fourth  dynasty, 
and  contemporaneous  with  Safra  or  Chefren,  the  builder 
of  that  monument.  In  the  neighborhood,  close  to  it,  was 
found  a  shrine  lined  with  aragonite  or  Egyptian  alabaster, 
containing  diorite  statues  of  that  king,  connecting  it  with 
him,  while  tablets  placed  between  its  paws  by  Thothmes 
IV.  record  his  worship  of  the  Sphinx,  which  continued 
during  the  nineteenth  dynasty,  and  was  renewed  under  the 
Roman  empire.  According  to  Pliny,  it  was  the  sepulchre 
of  Amasis.  Other  sphinxes  of  smaller  size  arc  known; 
amongst  the  finest  of  which  are  those  of  A  men  op  hie  III., 
of  red  granite,  at  St.  Petersburg,  found  behind  the  vocal 
Memnou  :  one  of  Mcncphtah,  in  the  Louvre  at  Paris; 
Others  of  black  basalt,  of  Xephcritcs  and  Achoris.  Sphinxes 
have  occasionally  two  human  arms  instead  of  fore  paws, 
and.  although  generally  represented  couchant,  on  smaller 
monument-  arc  seen  standing  and  trampling  under  foot 
the  enemies  of  Egypt.  Those  which  represent  kings  have 
the  royal  headdress  and  uraeus  serpent.  Sphinxes  are 
represented  in  Phoenician,  Assyrian,  and  Etruscan  art.  and 
many  are  introduced  at  a  time,  and  often  are  seen  as  orna- 
ments of  thrones  and  furniture.  In  Assyrian  art  they  were 
ministers  of  the  great  gods.  They  appear  on  some  of  the 
oldest  monuments  of  Greek  art,  but  always  as  female?  with 
human  heads,  lions*  bodies,  and  wings,  this  last  adjunct 
seldom  appearing  in  Egyptian  sphinxes. 

The  myth  of  the  Sphinx,  which  first  appears  in  Hesiod, 
was  especially  Theban.  The  Sphinx  was  supposed  to  have 
been  brought  by  the  anger  of  Hera  to  that  part  of  Greece 
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from  the  farthest  parts  of  Ethiopia,  or  to  have  been  a  bac- 
chante changed  by  Dionysos  into  that  form.  Other  tra- 
ditions make  her  sent  by  Hades  from  hell,  and  to  have 
been  the  daughter  of  Typhon  and  Echidna,  or  the  dog 
Orthos  and  the  C  him  sera.  She  lays  waste  the  country  and 
destroys  many  of  the  inhabitants,  whom  she  devours — 
amongst  others,  Hsemon,  the  son  of  Croon.  This  she  was 
supposed  to  do  by  proposing  a  riddle  for  their  explanation 
in  her  song  called  Alyros.  The  riddle  asked  was.  What 
animal  walks  on  four  legs  in  the  morning,  two  at  noon, 
and  three  in  the  evening  ?  This  (Edipufl  explained  as  man, 
who  crawls  on  all-fours  in  the  morning  of  life,  walks  erect 
in  the  meridian  of  his  days,  but  is  compelled  to  use  a  stick 
in  his  evening  or  declining  years.  As  a  reward  for  his  in- 
terpretation, (Edipus  received  the  crown  of  Thebes  and 
married  Jo  casta — unfortunately,  his  own  mother.  On 
works  of  art  (E  lipus  is  represented  killing  the  Sphinx  with 
a  sword.  The  esot erica]  explanations  arc  various;  as  that 
it  alluded  to  one  of  the  daughters  of  Cadmus  or  Laius,  or 
represented  human  destiny.  It  was  the  type  of  the  coins 
of  Chios,  and  appears  on  the  helmet  of  the  Minerva  of  the 
Parthenon.  The  sphinx  was  handed  down  in  Christian 
art,  and  lias  been  at  all  times  considered  an  elegant  com- 
bination. According  to  PUnv,  a  kind  of  ape  so  called  was 
found  in  Ethiopia.  The  emperor  Augustus  used  the  sphinx 
for  the  device  of  his  signet.  S.  Birch. 

Sphinx  Caterpillar*    See  Hawk-Moths. 

Sphyg'mograph  [Gr.  <r£uy/Ad«,  "pulse,"  and  ypdfctv, 
to  "write"],  an  instrument  for  measuring  and  recording 
the  shape,  frequency,  and  force  of  the  blood-wave  in  an 
artery.  It  consists  of  a  series  of  delicate  levers  set  in  mo- 
tion by  the  pulse-beat,  and  of  a  moving  surface  of  paper, 
on  which  are  recorded  the  results  of  the  measurement. 
Thcro  are  two  forms  of  sphygmograph.  The  first  was  that 
of  Vierordt,  which  has  been  superseded  by  the  more  deli- 
cate instrument  of  Marey.  Both  simply  amplify  on  the 
record  the  successive  changes  in  the  calibre  of  the  blood- 
vessel. Considerable  skill  is  requisite  in  working  with  the 
sphygmograph.  In  diseased  conditions  of  the  heart  its 
records  have  a  conceded  diagnostic  value,  which,  however, 
can  be  fully  appreciated  only  after  a  careful  study  of  the 
physics  of  the  blood-wave  in  a  state  of  health. 

Sphynrn'idie  [from  Sphyrasna —  a^vpaiva,  the  Greek 
name  of  a  species  of  the  family  —  the  typical  genus],  a 
family  of  fishes  of  the  order  Tcleoccphali,  distinguished  by 
the  pike-like  form,  combined  with  two  distant  dorsal  and 
abdominal  ventral  fins.  The  body  is  elongate  and  sub- 
cylindrical,  with  parallel  dorsal  and  abdominal  outlines; 
the  scales  small  and  cycloid;  the  lateral  line  continuous; 
the  head  elongate,  conic,  and  compressed  ;  the  eyes  lateral ; 
the  opercular  bones  normally  developed  and  unarmed  ;  the 
mouth  with  a  deep  lateral  and  slightly-oblique  cleft;  the 
upper  jaw  scarcely  protractile;  teeth  well  developed  (large 
mixed  with  small)  on  the  jaws  as  well  as  palatine  bones; 
branchial  apertures  continuous  below;  branehiostcgal  rays 
in  seven  pairs  ;  dorsal  fins  two,  far  apart,  the  first  with  few 
(five)  spinous  rays,  the  second  with  a  spine  and  eight  to  ten 
articulated  rays ;  anal  fin  opposite,  and  resembling  the 
second  dorsal ;  pectoral  fins  pointed,  with  branched  rays; 
ventral  fins  abdominal,  and  inserted  under  the  first  dorsal. 
The  vertebra?  are  few  for  the  length,  there  being  only  about 
twenty-four — twelve  abdominal  and  twelve  caudal.  The 
pyloric  appendages  are  developed  in  large  number.  The 
air  bladder  is  large  and  bifurcate  in  front.  The  family  is 
chiefly  represented  in  the  tropical  and  subtropical  seas  all 
round  the  world,  but  species  wander  both  northward  and 
southward,  one  being  found  occasionally  on  the  North  Eu- 
ropean as  well  as  North  American  coasts.  One  of  the 
largest  species  is  the  barracuda  of  the  West  Indies  {Sphy- 
nrnn  picttda),  a  fish  much  feared  on  account  of  its  savage 
disposition  and  formidable  teeth.  Its  flesh  is  often  poison- 
ous, though  at  other  times  quite  savory.  This  quality  de- 
pends on  a  peculiar  condition  of  the  fish,  and  is  said  to  be 
co-ordinated  with  a  milky  sanies  which  follows  the  knife 
on  the  fish  being  cut.  THEODORE  GrILL. 

Spice  [remotely  from  the  Lat.  species,  '* kinds " — i.  e. 
kinds  of  goods,  put  for  tin-  most  highly  esteemed  of  goods], 
a  general  name  for  certain  aromatic  seeds,  barks,  roots, 
dried  fruits,  etc.,  used  in  OOOkery  for  their  flavoring  qual- 
ities, and  in  medicine  08  stimulants  and  carminatives. 
Such  are  cloves,  ginger,  allspice,  nutmeg,  pepper,  mace, 
capsicum,  cinnamon,  cassia,  vanilla,  etc.  Besides  the 
above,  which  arc  now  extensively  imported  from  tropical 
countries,  and  especially  from  the  llast,  there  are  others 
now  nearly  forgotten,  such  as  eassamuniar,  /.c  rum  bet,  zed- 
oarv,  culilawan,  and  the  so-called  rl«.\e  hark.  The-e  have 
nearly  disappeared  from  general  commerce — some  because 
they  are  interior  in  quality,  and  others  on  account  of  their 
limited  supply.  .Most  of  the  spices  are  natives  of  the  Old 
World,  but  a  few  arc  American,  and  nearly  all  the  import- 


ant   ones  are  now  generally  naturalized  throughout  the 
tropical  world. 

Spice  Hush.     See  Fev-ek  Bush. 

Spice  Islands.     See  Moluccas. 

Spice'laild,  p. -v.  and  tp.,  Henry  co.,  Ind.,  10  miles  E. 
of  Indianapolis,  contains  Spiccland  Academy,  2  churches, 
1  newspaper,  and  no  saloons.      P.  of  v.  370;  of  tp.  2014. 
Fleming  Ratclipf,  Ed.  "Reporter." 

Spice  Valley,  tp..  Lawrence  CO.,  End.     P.  1939. 

Spichern,  or  Speichern.    See  SaarbrUcken. 

Spider.     See  Entomology,  by  Prof.  S.  Tkxxey,  A.  M. 

Spider  Crab,  a  name  given  to  several  short-tailed 
decapod  crustaceans  or  true  crabs.  Such  arc  Main  equi- 
uado  (Maiadse)  and  Lithodes  mala  (Homolidse)  of  Europe, 
and  Libinia  canaliculata  of  North  American  Atlantic 
waters,  and  others,    (See  Crab.) 

Spie'gel  (Friedrich),  b.  at  Kitzingen,  near  WUrzburg, 
July  II.  1820  j  studied  Oriental  languages  at  Erlangen, 
Leipsic,  and  Lonn  ls;!S-4-2,  and  at  Copenhagen  and  Ox- 
ford 1842-47,  and  was  appointed  professor  in  L849  of  Ori- 
ental languages  at  the  University  of  Erlangen.  Besides 
editions  of  various  Persian  works  and  grammars  of  the 
Old  Persian  and  Old  Boctrian  languages,  he  published 
Einleitung  in  die  traditionellen  Schriften  der  Parsen  (2  vols., 
1856-60),  Die  Altpersischen  Keilinschri/ten  (1862),  Erttn, 
das  Lund  zwtschen  Indus  und  Tigris  (lSulJ),  Eranische  Al- 
terth.umaku.nde  (2  vols.,  1871-7;)). 

Spiegeleisen.     See  Iron,  Ores  of,  by  J.  B.  Pearse. 

Spie'gle,  tp.,  Winston  co.,  Ala.     P.  493. 

Spiel'hagen  (Friedrich),  b.  at  Magdeburg.  Prussian 
Saxony,  Feb.  24,  1829;  studied  philology  and  philosophy 
at  Berlin,  Bonn,  and  Greifswald,  but  devoted  himself  after- 
ward to  literature,  and  acquired  some  reputation  as  a  novel- 
writer.  His  first  books,  Clara  Vere  (1857)  and  An/ der 
Dane  (1858),  were  well  received,  and  his  Problematische 
Naturen  (4  vols.,  1860)  gave  him  a  name.  Several  of 
his  novels  have  been  translated  by  Prof.  Scheie  dc  Vere: 
Problematic  Characters  (1869),  Through  Night  t<>  light 
(1809),  The  Ilohenstein*  (1870);  and  by  W.  II.  Browne: 
Hammer  and  Anvil  (1S73),  What  the  Swallow  Sang  (187"''). 

Spiers  (Alexander),  Ph.  D.,  b.  at  Gosport,  England, 
in  1807;  graduated  at  the  universities  of  Paris  and  Gies- 
sen  ;  settled  at  Paris  1S29 ;  was  professor  of  English  suc- 
cessively at  the  School  of  Commerce,  at  the  School  of  Pub- 
lic Works  (Ponts  et  Chaussees),  at  the  Lycec  Bonaparte 
(1833),  and  at  the  University  of  France  ;  became  inspector 
of  colleges;  received  from  Napoleon  III.  in  1869  the  cross 
of  the  Legion  of  Honor  in  acknowledgment  of  the  value 
of  his  series  of  English  grammars,  and  especially  of  his 
standard  French-English  and  English-French  Dictionary 
(Paris  and  London,  2  vols.,  1846-49),  of  which  two  eds. 
appeared  in  the  U.  S. — one  edited  by  <J.  P.  Quackcnbos 
(N.  Y.,  1852),  the  other  by  J.  L.  Jewett  (1856).  1>.  at  Passy, 
near  Paris,  Aug.  26,  1869. 

Spigelia.     See  Pinkroot. 

Spike  [Lat.  qnca],  in  botany,  is  a  flower-cluster,  of 
the  centripetal  or  indeterminate  order,  in  which  sessile 
flowers  are  arranged  along  an  axis.  The  spadix,  anient, 
and  cone  are  varieties  of  the  spike.  The  ears  of  wheat 
and  rye  arc  familiar  instances  of  the  spike,  which  in  some 
instances  is  .compound — that  is,  contains  many  sessile 
spikelets.  When  the  flowers  are  stalked  instead  of  sessile, 
the  spike  becomes  a  raceme. 

Spike'nard,  or  Nard  [Or.  t-apSo?;  Lat.  nctrdus,  spica 
nardi:  Heb.  nerd;  Sans.  naladat  "  perfume-giver  "]»  ("1) 
in  the  East  the  Narddstachgs  jatamamij  a  \  alcrianaceous 
plant  of  India.  Its  strong  odor  is  disagreeable  to  most 
persons  of  European  and  American  birth,  but  it  is  consid- 
ered very  precious  in  the  East.  Its  medicinal  properties 
arc  precisely  thoseof  valerian.  (2)  Valerian  roots  of  vari- 
ous species  are  exported  from  Europe  to  the  Levant  under 
the  name  of  Prankish  nard,  Celtic  nard,  and  mountain  nard. 
Cretan  nard  is  also  valerian  root.  These  are  much  used  in 
the  East  as  substitutes  for  the  true  spikenard.  (3)  In  Eng- 
land the  fragrant  oil  of  Andropogon  nardus,  an  East  In- 
dian grass,  is  railed  oil  of  spikenard.  It  is  used  in  per- 
fumery. (1)  In  the  U.  S.  the  name  spikenard  is  given  to 
Aralia  raoemoeat  and  the  A.  nudicautia,  or  false  sarsapa- 
rilla,  is  called  small  spikenard.  They  have  each  a  limited 
use  in  domestic  medicine. 

Spike,  Oil  of,  the  volatile  oi!  of  Lavandula  spica,  the 
broad-leafed  lavender  of  Europe.  It  has  an  odor  much 
like  that  of  oil  of  turpentine.  It  is  used  by  artists  in  pre- 
paring their  varnishes,  and  by  veterinarians  as  a  horse 
medicine.  Qfuoh  of  the  commercial  oil  of  spike  is  an  en- 
tirely factitious  mixture,  of  which  oil  of  turpentine  is  the 
basis. 
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SPINACH— SPINAL   DISEASES. 


Spin  uili.    01    Spin'age,    the    Spinacia    ottraaea,   a 

muota  cultivated  in  nearly 

I  aa  a  potherb,  especially  for  use  in  the 

fpxtog,  everal  varieties.    Other  plants  of  this 

tod  of  ol  ■       i  ni i.u'  uses  are  looallj  oalted 

by  thin  name. 

Spiiinc  iii:r    [from    Spinax,   the  name  of  the  typical 

|  order  Bquali),  inaluding  speoics 

ich  dorsal  fin,  and  destitute  of  an 

anal  Dn.    The  bodj  is  rathei  el  mgate  1  and  suboylindi  ical  ; 

in  di  relopmeot,  in  Borne  soale-like,  and 

spiniformj  the   head  depressed  oval)  the  eves 

wall  no  niotitating  membrane;  the  nostrils  inferior,  with 

i  the  anterior  margin  :  the  month  inferior,  far 

back,  mi  I  orescentiform  in  outline;  the  teeth  variable,  but 

i  impressed  and  with  inoisorial  edges;   branchial 

-  fire,  and  all  in  advani f  pectorals;   spiracle 

behind  the  eye  large;  dorsal  Bns  two,  each  armed  with  a 
spine  in  front,  the  firsi  more  or  less  behind  the  pectorals, 
b  1  near  the  caudal  :  anal  undeveloped  :  caudal  with 
extended  upper  anil  lower  lohes :  pectorals  moderate  ami 
rodueed  toward  the  inner  angles;  ventral  tins  far  behind. 
family  includes  a  number  of  genera  represented  in  dif- 
ferent seas.     On  our  own  eoast  is  found  the  genus  Sqitalm 

i iaiim),  represented  by  the  common  piked  dog-flsh 

[S.    I riccwiiis).  Theodore  Gill. 

Spi'iial  Col'nmn,  tho  backbone,  the  composite  bony 
column  of  the  hark,  which  sustains  the  weight  of  tin-  head, 
connei'ts  the  upper  and  lower  extremities, 
Fio.  l.  and  affords  attachments,  direct  or  indirect, 
for  the  ribfl  and  for  the  numerous  groups 
of  voluntary  muscles  which  act  upon  the 
surfaces  and  members  of  the  symmetrically 
developed  lateral  halves  of  the  body.  It 
is  a  flexible  column  of  thirty-three  vertebra' 
united  by  liirauients.  with  interposed  <-ar- 
tilaginous  cushions.  The  column  is  from 
two  to  two  and  a  half  feet  in  length,  and 
viewed  laterally  presents  marked  c 
which  add  to  the  grace  and  free  movements 


Fig.  2 


', 


Lateral  view  of  A  vertebra, 

spine. 

of  the  trunk.    (Fig.    1.)    The  column  is  divided  into  re- 
gions— the    cervical,    dorsal,    lumbar ,    and    pelvic — eorre- 
lirjg  to  the  neck,  chest,  abdomen,  and  pelvis.     The 
vertebras,  excepting  in  the  pelvic  region,  rotate  freely  and 
flex  both  antero-posteriorly  mid  laterally.     A  single  ver- 
tebra [Pig.  -I  consists   of  the    body,  which    unites  it   to 
other  vertebrae,  and  a  bony  ring  which  encloses  the   ver- 
tebral foramen  or  vertebral  canal,  transmitting  and  pro- 
tecting the  spinal  cord;  this  ring  has  articular  and  spinous 
■tea  for  attachment  of  ribs,  ligaments,  and  muscles. 
Tiic    spinal    column   is    liable   to    fractures,    dislocations, 
curvature    Bee  Spinal  (Ykvatures),  and  the  various  dis- 
easofl  of  bone. 
B.  Darwin  Hudson,  Jr.    Revised  by  Willard  Parker. 
Spinal  Cord.     See  Medulla  Spinalis,  by  E.  0,  Se- 
quin, -lit..  M.  I>. 

Spinal  Curvatures,  two  kinds— fl)  lateral  curvature; 
angular  eurvature.  Lateral  curvature  is  a  deviation 
of  the  spinal  column  at  one  or  several  points  from  the  posi- 
tion which  it  occupies  in  health  in  the  median  line  of  the 
back.  1 1  occurs  in  children,  in  young,  imperfeetly-devel- 
oped]  feeble,  and  growing  adult-,  more  especially  women, 
and  leafl  often  in  men.  The  spine  normally  occupies  the 
middle  of  the  hack,  with  a  Blight  convexity  to  the  right  in 
the  dorsal  region;  in  this  centnil  position  it  is  acted  upon 
by  many  forces — the  weight  of  the  head  and  trunk,  the  lat- 
eral traction  of  the  anus  in  all  physical  efforts,  of  the  tho- 
and  abdominal  muscles  in  breathing — and  beneath 
has  a  divided  support  of  the  two  lower  extremities  through 
the  intervention  of  the  pelvis.  A  lateral  curvature  may 
develop  connected  with  any  one  of  these  forces  :  when  the 
bones  are  poorly  nourished,  the  spine  may  yield  to  the 


weight  it  supports.  Habitual  use  of  one  arm  to  the  exclu- 
i  Mo-  oilier  may  cause  deviation  of  the  spine,  cervico- 
<\<>v  a  I,  to  tho  -i  longer  side — a  common  occurrence  in  weakly 
children  at  school,  housemaids,  and  in  some  confining 
Lanioal  Vocations,  l>i-ease  of  one  lung,  as  phthisis, 
rin  .Mm'  pneumonia,  pleuritic  adhesions,  and  eh  est  contrac- 
tion, by  limiting  respiratory  movement  on  one  side,  often 
dorsal  our\  ature  to  the  more  active  side.  Shortening 
of  one  limb)  hip-joint  disease,  persistent  limping  from  an\ 
cause,  by  tilting  the  pelvis  throw  the  spine  out  of  centre 
and  develop  lumbar  curvature.  Whenever  a  eurvature  is 
tdii-  primarily  established,  a  secondary  curvature  dei  clops 
at  another  port  of  the  vertebral  column,  and  to  the  opposite 
side,  ami  thus  the  erect  position  of  the  bod}  i  -  maintained. 
The  affected  spine,  viewed  anteriorly  or  posteriorly,  pre- 
i  double  curvature,  a  tortuous  line  whose  upper  and 
lower  ends  can  he  connected  by  a  vertical  straight  line, 
representing  the  component  of  all  the  forces,  weight,  etc. 
which  the  spine  sustains.  The  collective  vertcline  of  the 
spinal  column  are  so  articulated  and  curved  antero  poste- 
riorly (see  cut  in  Spinal  Column),  the  pressure  taken  in 
the  "  bodies  "' only,  the  lateral  and  posterior  processes  re- 
strained by  attached  muscles,  that  lateral  curvature  causes 
rotations  of  individual  vertebras. 

Lateral  curvature,  if  of  long  standing,  may  so  modify  the 
si/e  and  conformation  of  the  lung,  so  ehange  the  nutrition 
and  structure  of  the  intervertebral  cartilages,  and  the  mus- 
cular volume  of  the  two  sides  of  the  body,  that  cure  is  im- 
possible Or  incomplete.  More  often  it  is  curable  by  correct- 
ing bad  habits,  as  favoring  one  side  in  standing,  sitting,  or 
sleeping,  resort  to  light  gymnastics  and  special  passive 
movements,  and  the  use  of  apparatus  which  removes  weight 
from  the  spine  and  applies  pressure  or  traction  to  counter- 
act the  curves.  General  tonic  treatment,  cod-liver  oil,  and 
phosphates,  out-of-door  life,  warm  clothing,  stimulating 
baths,  ami  regulated  diet  are  indicated  in  all  cases. 

Angular  curvature  is  of  more  serious  nature.  It  is 
termed  Potts's  disease,  and  is  usually  an  expression  of  a 
tubercular  or  scrofulous  blood-taint.  Exceptionally,  it 
may  arise  in  previously  vigorous  persons,  starting  from  a 
local  injury  of  the  vertebras,  followed  by  disintegration. 
More  often,  when  health  is  reduced  and  the  nutrition  of 
the  osseous  and  eartilaginous  structures  is  defective,  the  in- 
tervertebral bodies  atrophy,  or  are  absorbed  owing  to  pres- 
sure: the  bony  vertebra?  thus  brought  in  contact  form  an 
abrupt  joint  or  antero-posterior  angle,  which  replaces  tho 
normal  graceful  curve,  and  presents  a  more  or  less  angular 
prominence  on  the  hack.  The  approximated  vertebra?  tend 
to  caries  or  death  and  gradual  disintegration  :  in  propor- 
tion to  the  extent  of  this  destruction  of  the  vertebral  hones 
and  the  intermediate  cushion  of  cartilage,  the  body  above 
sinks  forward  and  downward  upon  the  parte  beneath,  and 
the  angle  is  abrupt  and  acute.  Caries  of  the  spine  usually 
develops  a  local  abscess,  slow  in  formation,  often  witli  littlo 
pain  or  heat,  and  tending  to  disseminate  its  contained  pus 
beneath  adjacent  flat  muscles  of  the  back:  the  pus  may 
finally  point  under  the  skin  of  the  back  or  side,  or  travel 
around  to  the  front  of  the  abdomen,  appearing  as  a  soft 
tumor  in  the  groin,  or  even  below  the  flexure  of  the 
thigh;    in    these    latter    positions    erroneously  taken    for 

hernia. 

Early  vertebral  disease  is  indicated  by  pain  in  a  fixed 
spot,  increased  by  pressure,  by  firm  tapping,  by  the  sudden 
concussion  of  jumping,  or  by  sudden  turning;  the  pain 
often  shoots  around  the  body.  The  strength  wanes,  and 
the  weight  of  the  body  causes  fatigue,  which  is  relieved 
by  reclining,  by  supporting  the  shoulders,  or  by  traction 
on  the  lower  extremities  when  lying  down.  Loss  of  flesh 
and  appetite,  elevated  temperature,  and  hectic  fever  de- 
velop as  caries  is  established,  and  local  inspection  reveals 
a  change  of  the  normal  curves  or  a  perceptible  projecting 
apex.  The  early  arrest  of  angular  curvature  is  sceured  in 
various  ways — by  rest  on  the  side,  with  ice-bags  to  tho 
irritated  congested  spine,  rest  with  extension  and  counter- 
extension  ;  but,  when  admissible,  the  plastcr-of- Paris  band- 
age may  lie  applied  to  the  body  while  suspended  by  axil- 
lary supports,  the  weight  of  the  body  counter-extending, 
and  with  this  immobile  apparatus  the  patient  may  exer- 
cise. Cod  liver  oil,  phosphates,  Peruvian  bark.  iron,  and 
concentrated  diet  are  to  be  faithfully  administered.  When 
ahscess  has  developed,  it  may  be  "  aspirated " — sub- 
ontaneonsly  removed  by  needle-tube  and  pump,  incision 
being  injudicious.  Where  bone  is  destroyed  and  angular 
eurvature  is  fully  developed,  apparatus  is  employed  to 
place  the  body  erect,  remove  the  angular  protrusion  in  the 
back,  and  permit  the  spinal  column  to  become  "  anky- 
losed,"  or  rigidly  united,  with  as  little  deformity  as  pos- 
sible. 
E.  Darwin  Hudson,  Jr.  Revised  bv  Willard  Parker. 
Spinal  Diseases.  See  Meningitis  and  Spinal  Cur- 
vatures. 
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Spinaz'zola,  town  of  Southern  Italy,  province  of  Bari 
dello  Puglie,  on  a  hill  near  the  source  of  the  Locone.  The 
site,  otherwise  attractive,  is  subject  to  frequent  and  great 
changes  of  temperature.  The  town  contains  six  churches, 
one  of  them  very  large  ami  imposing.  The  streets  are  of 
good  width  and  well  paved,  and  there  is  considerable  in- 
dustry ami  traffic  in  the  place.  Spinazzola  was  an  old 
Roman  military  station  on  the  Appian  Way,  known  as 
Ad  Piimm,  from  a  celebrated  pine  tree  which  stood  here, 
and  the  modern  name  is  supposed  to  be  derived  indirectly 
from  the  same  source.  Spinazzola  was  the  birthplace  of 
Innocent  XII.     P.  10,078. 

Spind'ler  (Karl),  b.  at  Breslau,  in  Prussian  Silesia, 
Oct.  10,  1796;  was  educated  at  Strasbourg,  afterward  at 
Augsburg;  entered  for  sometime  a  company  of  strolling 
actors;  published  in  1821  his  first  novel,  Eugeu  von  Kr<m- 
tteiu  (2  vols.);  chose  literature  for  his  occupation;  lived 
at  Hanau,  Stuttgart,  Munich,  and  finally  at  Baden-Baden, 
where  he  d.  July  12.  1855.  The  best  of  his  novels  arc  Der 
Hi^l.u'1  (3  vols'.,  1820),  Der  Jiule  (4  vols.,  1S27),  and  Der 
Jesuit  (II  vols.,  1829).  Many  of  his  minor  novels  were  pub- 
lished in  a  periodical,  Vergiasmeinnicht,  which  he  edited 
after  1831.  A  collected  edition  of  his  works  appeared  in 
102  vols,  at  Stuttgart  from  1831  to  1854. 

Spin'dle-Tree,  a  popular  name  for  shrubs  of  the  ge- 
nus Euonymus  (which  see). 
Spine.     See  Spinal  Column. 

Spinel'  [Fr.  npinellc],  a  mineral,  of  which  the  finest 
specimens,  often  very  beautiful,  arc  employed  as  gems.  It 
is  an  impure  anhydrous  aluminate  of  magnesia,  some- 
times white  or  black,  but  commonly  of  some  red  tint.  The 
finest  are  often  sold  for  rubies.  The  best  arc  from  South- 
ern Asia. 

Spinello  (Aretino).     See  Aretino  (Spinello). 
Spink,  a  new  county  of  S.  E.  Dakota,  intersected  by 
James  River,  has  a  broken  prairie  surface  and  a  fertile  soil. 
Area,  about  800  sq.  m. 

Spin'ner  (Francis  Ei.ias),  b.  at  German  Flats  (now 
Mohawk),  Herkimer  co.,  N.  Y.,  Jan.  21,  1802,  son  of  a 
German  clergyman,  from  whom  he  received  a  careful  early 
education,  and  who  insisted  on  his  learning  a  trade;  was 
successively  apprentice  to  a  confectioner  in  Albany  and  to 
a  saddle  and  harness  maker  at  Amsterdam,  N.  Y. ;  read 
all  the  books  in  the  circulating  library  at  the  latter  place, 
giving  especial  attention  to  natural  science;  became  in 
1S.2I  a  merchant  at  Herkimer;  was  deputy  sheriff  of  Her- 
kimer co.  1829-34,  and  sheriff  1835-37;  was  chosen  lieu- 
tenant of  militia  1825;  passed  by  election  through  all  the 
intermediate  grades  up  to  major-general  of  the  third  di- 
vision of  artillery  1834,  having  meanwhile  raised  the  "La 
Fayette  Guards"  and  helped  to  organize  the  26th  regiment 
New  York  Artillery;  was  appointed  in  1838,  by  Gov.  Mar- 
cy,  commissioner  for  building  the  State  lunatic  asylum  at 
Utica;  was  removed  on  political  grounds  by  Gov.  Seward 
in  the  following  year,  when  he  accepted  the  cashicrship  to 
the  newly-organized  Mohawk  Valley  Bank  at  Mohawk  ; 
was  subsequently  president  of  that  institution,  and  for 
twenty  years  was  its  executive  ollicer ;  was  auditor  and 
deputy  naval  officer  of  the  port  of  New  York  1845-49,  hav- 
ing previously  filled  by  election  various  town  and  county 
offices,  such  as  school  commissioner  and  supervisor;  was 
a  Democratic  member  of  the  34th  Congress,  1855-57,  sit- 
ting on  the  committee  on  elections,  on  the  special  com- 
mittee to  investigate  the  assault  upon  Senator  Sumner,  and 
on  tho  famous  "conference  committee"  that  disagreed  on 
the  army  appropriation  bill ;  was  an  original  member  of 
the  Republican  party,  and  re-elected  by  it  to  Congress  by 
9(100  majority  in  1S56,  and  again  by  a  similar  majority  in 
1858  ;  was  chairman  of  the  committee  on  accounts  1S59- 
61 ;  was  appointed  by  Pres.  Lincoln,  on  the  recommenda- 
tion of  Sec.  Chase,  to  the  post  of  treasurer  of  the  U.  S. 
Mar.  18111,  and  confirmed  by  the  Senate  after  an  examina- 
tion of  witnesses  and  a  three  days'  debate  in  secret  session  ; 
entered  upon  his  duties  Mar.  22,  1861,  and  held  that  post 
until  July,  1875.  During  this  period  his  name  was  a  syn- 
onym for  official  integrity,  and  his  curious  signature  on  the 
"greenbacks"  became  more  familiar  to  the  American  pub- 
He  than  tho  autograph  of  any  other  living  man.  He  was  de- 
feated in  the  election  of  1875  as  Republican  candidate  for 
comptroller  of  the  State  of  New  York. 

Spinning,  the  art  of  producing  from  vegetable  or  ani- 
mal fibres  an  even  and  compact  thread  suitable,  for  sewing 
or  weaving,  is  one  of  the  most  ancient  of  industries,  and 
still  practised  in  many  parts  of  the  globe  by  the  spindle 
and  distaff  in  the  same  manner  that  the  process  is  pictured 
on  Egyptian  monuments.  The  distaff,  held  in  the  left 
hand,  was  a  simple  stick  around  which  the  fibre  was  loosely 
coiled;  the  spindle  was  a  species  of  top  which  was  set  in 
motion  by  a  twirl  of  the  hand,  and  by  combining  its  rotary 
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motion  with  a  gradual  movement  away  from  the  spinner, 
who  equalized  the  size  of  the  fibre  by  passing  it  between 
the  linger  and  thumb  of  the  right  hand  until  the  motion  of 
the  spindle  was  exhausted,  when  the  thread  was  wound 
around  it,  and  the  process  was  repeated.  The  first  and 
most  obvious  improvement  consisted  in  placing  the  spindle 
in  a  frame  and  making  it  revolve  by  mechanical  action  of 
the  hand  or  foot  in  connection  with  a  wheel  and  treadle. 
This  constituted  the  spinning-wheel,  which,  notwithstand- 
ing its  simplicity,  cannot  be  traced  farther  back  than  1530. 
Modern  invention  has  added  little  to  this  implement,  the 
chief  improvement  being  a  bobbin  fur  winding  the  yarn  by 
a  motion  separate  from  that  of  the  spindle.  Up  to  the  in- 
vention of  the  spinning-jenny  by  Hargreaves  in  1704  (see 
Cotton  Manufacture)  no  contrivance  had  been  devised 
for  spinning  more  than  two  threads  at  a  time,  but  from  that 
date  the  eight  original  threads  were  quickly  augmented 
to  eighty,  and  the  number  was  ultimately  dependent  en- 
tirely upon  mechanical  convenience.  But  the  spinning- 
jenny,  however  developed,  could  perform  but  one  process, 
and  it  was  consequently  soon  supplemented  by  Arkwright's 
throstle-machine  (1709),  and  superseded  by  Crompton's 
mule-jenny  (1779).  The  former  was  an  ingenious  mechan- 
ism for  passing  the  rough  cotton  or  woollen  fibres  through 
a  revolving  hollow  cylinder  furnished  on  the  inside  with 
rows  of  spikes,  by  which  process  they  were  loosened,  freed 
from  lumps  and  knots,  and  thus  prepared  to  be  moulded 
by  rollers  into  " laps,"  or  symmetrical  compressed  layers. 
The  latter  are  then  subjected  to  the  "  carding-machine," 
which  consists  of  a  series  of  cylinders  thickly  set  with  steel 
wires,  revolving  in  opposite  directions,  so  close  to  each 
other  that  the  fibres  of  the  "  lap  "  passing  between  them 
are  rapidly  and  alternately  caught  and  subjected  to  such 
tension  by  the  wire  teeth  that  they  come  out  straightened, 
side  by  side  in  a  cobweb-like  film.  It  is  then  passed  through 
a  smooth  metal  ring  and  two  polished  rollers,  which  form 
it  into  a  loose,  untwisted  column  an  inch  thick,  called  a 
"sliver,"  and  deposit  it  in  a  tin  can.  The  sliver  is  then, 
by  another  process  of  tension,  drawn  out  into  "  rovings," 
not  thicker  than  a  quill,  slightly  twisted  to  give  them  con- 
sistency, then  wound  and  drawn  upon  large  reels,  and  sub- 
jected to  the  spinning-jenny.  By  the  operation  of  Ark- 
wright's throstle-machine  the  "rovings"  were  drawn 
through  a  succession  of  pairs  of  rollers  connected  together, 
but  each  successive  pair  moving  at  an  accelerated  rate  of 
speed,  so  that  the  roving  when  it  emerges  from  the  last  ma- 
chine is  many  times  longer  than  the  "sliver."  It  is  then 
wound  upon  spools  or  reels,  transferred  to  the  spinning- 
frame,  is  brought  by  similar  processes  to  the  thinness 
deemed  desirable,  when  a  rapidly-revolving  spindle  twists 
it  into  thread  and  winds  it  ready  for  the  weaver.  Modern 
French  manufacturers  have  carried  their  spinning  processes 
to  such  an  extreme  of  tenuity  that  a  pound  of  cotton  has 
been  drawn  into  a  yarn  4770  miles  in  length.  A  recent  in- 
vention patented  by  Piatt  &  Co.  of  Oldham,  England,  com- 
bines in  a  single  machine  all  the  operations  of  carding, 
roving,  and  spinning. 

Spinning-Jenny.  See  Cotton  Manufacture,  Har- 
greaves, and  Spinning. 

Spi'nola,  de  (Ambrosio),  Marquis,  b.  in  Genoa,  Italy, 
in  1509,  son  of  a  wealthy  Levant  merchant  and  of  a  princess 
of  Salerno  ;  took  service  at  an  early  ago  under  his  brother, 
an  admiral  in  the  Spanish  navy  ;  participated  in  the  war 
against  the  Dutch  and  English  1588;  raised  and  equipped 
at  his  own  expense  in  Spain  a  numerous  corps  of  veterans, 
at  whose  head  he  proceeded  to  the  Spanish  Netherlands  1602 ; 
was  instrumental  in  rescuing  the  archduke  Albert  from  the 
superior  forces  of  Prince  Maurice  of  Nassau  ;  became  chief 
commander  of  the  Spanish  armies  in  Flanders  1003  ;  effected 
the  capture  of  Ostend  after  a  siege  of  three  years,  Sept., 
1001;  conducted  the  war  with  great  ability,  but  varying 
success,  until  the  truce  of  twelve  years  (1009),  which  ho 
favored  ;  commanded  in  the  interval  the  Spanish  forces  in 

Gel ny:  took  Aix-la-Chapcllc,  Wcscl,  and  Jiilich  1622; 

was  repulsed  from  Bcrgen-op-Zoom  1623;  captured  Breda 
alter  a  protracted  siege  1625  ;  was  subsequently  commander 
of  the  Spanish  army  in  Italy,  and  captured  the  city  of 
Casale,  Piedmont,  but  d.  while  pressing  the  siege  of  the 
citadel,  Sept.  25,  1030. 

Spinoylic  Acid.  See  Salicylic  Acid. 
Spi'noza  (Baruch),  (Benedict),  [Sp.  D' Eapineto],  b. 
Nov.  21,  1632,  at  Amsterdam  :  a  member  of  the  Portu- 
guese-Jewish community  at  that  plaoe,  then  the  chief  scat 
ot  European  Judaism.  He  had  two  sisters,  Rebecca  and 
.Miriam,  the  first  remaining  unmarried.  His  parents  were 
traders,  and,  noticing  the  extraordinary  faculties  of  tho 
son,  allowed  him  all  the  advantages  of  a  good  education. 
Accordingly,  he  entered  upon  the  customary  path  of  a 
Jewish  scholar,  passing  through  all  the  steps  of  the  ordi- 
nary rabbinistic  school,  from  the  elements  of  Hebrew  to  tho 
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holy  writu  >ld  Testament,  thence  to  the  Talmud, 

the  Ji  -■  and  the  scholastic  writers  of  the 

■ the  pride  and  hope  of 

the   j  :i    rogue,  though  it  is  e\  ident  that  at  this  time  already 
i  entertain  those  doubts  in  regard  to  his  religion 

which  subsequently  led  him  to  the  elaboration  oi  his  pecu- 
liar  Bystom  or  phflosoph.T.    Tims.  Jewish  literature  led  him, 
rature  of  the  scholastics,  wherein  the  Cab- 
balistic doctrine  played  so  prominent  a  part,  gradually  to 

..rials  of  the  then  developing  modern  views  oi  the 
De     i  tea.     [n  short,  the  rabbi  Spinosa  became 

i, tie,  even  as  Descartes,  the  scholar  of  tne  Jesuits, had 
i  optic  before  him.  Descartes,  however,  was  en- 
abled to  fall  hark  upon  Christianity  tor  salvation  from 
skepticism.  This  Spinoza  could  not  do.  Cut  loose  from 
Judaism,  unable  or  perhaps  traditionally  bo  opposed  to  i( 
that  he  did  not  feel  any  way  inclined  to  accept  Christianity, 
he  was  left  without  any  support  or  guidance.  The  Jewish 
God,  a-  the  cause  and  creator  of  the  universe,  he  had  dis- 
ed;  the  Christian  conception  of  God,  as  the  moral 
harmony  and  order  of  the  universe,  which  Leibnitz  so 
beg  titifully  elaborated, was  utterly  repugnant  to  hisoriginally 
Jewish  mind:  and  thus  he  had  no  other  recourse  left  than 
the  so  .ailed  **  pantheism  "  of  Substantiality.  This  rupture 
with  Jewish  theology  brought  about  a  dispute  between  him 
and  his  rabbinistio  teachers,  which  finally  led  to  his  expul- 
sion from  the  synagogue  at  Amsterdam  (duly,  1656).  Spi- 
noza wrote  a  protest  against  the  anathema  pronounced 
againsi  him,  but  otherwise  paid  Little  attention  to  it.  He 
simply  ohanged  hi.-  name  from  Barueh  to  Benedict  Spinoza, 
h\  which  last  name  he  is  now  generally  known,  and  when 
he  discovered  thai  lie  was  Mill  persecuted  by  both  the  or- 
thodox dews  and  orthodox  Christians  of  Amsterdam,  he 
retired  to  the  country-house  of  a  friend  in  the  vicinity  of 
Amsterdam,  a  member  of  one  of  the  persecuted  sects  of 
Protestants  of  that  time,  with  whom  he  lived  in  deep  seclu- 
sion from  L656  to  1661.  He  subsequently  accompanied  him 
to  Rynsburg,  where  he  remaine  I  till  L664,  in  May  of  which 
year  he  removed  to  Voorburg,  where  he  remained  in  the 
house  of  the  painter  Tydenau  till  1660.  He  then,  at  the 
entreaty  of  his  friends,  removed  in  1671  to  the  Hague, 
where  he  remaine. I  till  his  death,  on  Feh.  21,  1677.  In 
personal  appearance  Spinoza  was  of  middle  height;  his 
features  were  regular  and  well  formed,  complexion  dark, 
hair  curly  and  black,  long  black  eyelashes,  and,  as  Leibnitz 
remarks.  "  with  somewhat  of  the  Spanish  in  his  face."  To 
earn  his  livelihood  he  learne  1  to  irrind  optical  glasses,  and 
also   the   art  of  painting.     His  mode  of  living,  however, 

was  througl t  extremely  frugal  and  secluded.     He  never 

was  married,  though  it  is  rumored  that  he  was  at  one  period 
of  his  life  deeply  in  love. 

But  all  this  is  of  minor  importance.  The  life,  character, 
an  1  personal  appearance  of  tne  man  Spinoza  are  of  no  more 
interest  to  the  student  than  the  life,  character,  and  personal 
appearance  of  Kant.  The  ground  of  the  extraordinary  in- 
terest taken  in  Spinoza — whilst  Leibnitz,  in  all  respects  so 
infinitely  his  superior,  remains  comparatively  unnoticed — 
is  to  be  found  in  the  pantheistic  view  of  the  universe  which 
be  li  i-  carried  out  in  the  oompletest  of  extant  forms  in  his 
Ethics,  Hence,  none  of  the  other  works  of  Spinoza  claim 
Special  notice.  Interesting  as  they  may  be  in  connection 
with  the  Ethics,  they  have  no  intrinsic  merit  of  their  own. 
All  his  few  published  minor  works,  as  well  as  his  pub- 
lished correspondence,  have  their  central  point  in  the 
Students  of  Spinoza  are  here  referred,  first,  to 
the  remarks  of  Goethe  concerning  Spinoza's  philosophical 
system;  secondly,  to  the  remarks  of  G.  E.  Lessing:  and, 
in  this  connection,  thirdly,  to  the  essays  of  Jacobi  on 
Spinoza  and  Lessing.     Fichte's  works  are  also  full  of  ref- 

-  to  Spinoza.  Spinoza's  view  of  the  universe  may 
be  vi -:\  concisely  described  as  follows:  Taking  hold  of  the 
category  ol  substantiality,  he  altogether  abandoned  the 
Jewish  conception  of  a  First  Cause — a  self-conscious  Jeho- 

illing  the  world  into  existence  by  his  mere  word — 
and  adopted  in  its  place  the  Oriental  notion  of  an  uncon- 
demn- substance  of  the  universe  as  a  whole,  of  which  all 
the  separate  phenomena  t  that  universe— stars,  heaven, 
earth,  mankind,  animals,  plants,  and  minerals — were  but 

my  attributes.  In  his  scheme  there  was,  therefore,  no 
Cod.  no  Freedom,  no  Immortality.  Whenever  he  use?  the 
word  "God,"  ir  i-  to  be  interpreted  ns  coequal  with  the 
word  "nature"  or  "universal  substance;"  when  he  uses 
the  word  "freedom,"  it  is  to  be  anderst 1  as  the  equiva- 
lent of  ■•  necessity  ;"  and  his  conception  of  the  word  "im- 
mortality "  means  simply  that  the  human  soul,  after  death 
of  the  body,  will  merge  again  into  the  infinite  substance. 
wherein  no  self-consciousness  can  possibly  exist.  His  God 
is  therefore  no  God,  in  the  ordinary  acceptance  of  the  term  ; 
his  freedom,  no  freedom  ;  his  immortality,  the  very  reverse 
of  whnt  men  mean  when  they  lay  claim  to  being  immortal. 
To  understand  thoroughly  the  style  of  the  Ethics,  it  must 


always  be  kept  in  mind  that  Spinoza  was  a  Jew,  and  that 
the  Jewish  tendency  of  mind  betrays  itself  not  only  in  the 
gubject-matter  under  discussion,  but  also  ami  equally  in  its 
mode  of  utterance.  The  style  of  all  Jewish  writers  is 
abrupt,  disregarding  transition,  and  loving  above  every- 
thing parallelisms,  as  every  chapter  of  the  Bible  shows. 
This  explains,  although  seemingly  in  a  paradoxical  way, 
u  by  Spinoza  chose  what  he  calls  the  "  geometrical  or  mathe- 
matical" method  for  his  chief  work.  The  opening  sen- 
tences  are  as  disjointed  as  the  opening  propositions  of 
Etuolftj  the  first  does  not  involve  the  second,  nor  the  second 
the  third,  etc.;  and  none  are  proven,  nor  is  there  any  at- 
tempt in  the  whole  book  to  prove  any  of  them.  Hence,  the 
very  fundamental  principles  of  philosophy,  about  which 
alone  there  is  any  dispute,  are  at  the  beginning  of  the  work 
laid  down  as  axioms;  and,  what  is  equally  objectionable, 
at  the  beginning  of  each  new  part  of  the  Ethics,  of  which 
there  are  four  parts,  new  axioms  are  introduced  in  the  same 
arbitrary,  abrupt  manner.  Besides  this  grave  defect,  the 
Ethic*  are  subject  to  the  reproach,  already  alluded  to, 
that  they  are  full  of  the  most  misleading  word-quibbles. 
Take  as  an  instance  that  opening  definition  of  the  Ethic* 
wherein  causa  $ui  is  defined  as  that  the  essence  or  nature 
whereof  includes  existence.  Now,  here  the  word  causa  is 
either  utterly  meaningless,  or  else  surreptitiously  carries 
along  the  conception  of  cause,  which,  in  the  ease  applied 
to  "  God  "  or  "  substance."  would  be  the  very  point  in  dis- 
pute ;  so  also  the  word  "existence"  has  here  either  the 
surreptitiously-appended  meaning  of  "  existence  in  time," 
or  else  none  at  all.  Now,  a  thing — call  it  "A"  if  you 
please — existing  in  time  can,  in  no  meaning  of  the  word, 
be  called  its  own  cause,  since  it  would  then  have  to  be 
thought  existing  previous  to  its  existence  in  order  to  be- 
come thinkable  as  its  own  effect.  The  phrase  **  self-cause  " 
or  "cause  of  itself"  is,  therefore,  utterly  meaningless  and 
absurd.  In  the  same  way  he  uses  the  word  freedom  as 
expressive  of  the  very  reverse  of  what  the  word  signifies 
in  ordinary  language.  That  the  word  freedom  had  no  sig- 
nificance to  him  in  its  current  meaning  is  abundantly  evi- 
dent from  the  following  extracts  that  occur  in  his  letters, 
wherein  he  is  usually  a  little  more  outspoken  than  in  his 
very  guardedly-worded  published  works.  Taking  the  ex- 
ample of  a  stone  thrown  by  some  hand,  and  hence  impelled 
by  an  external  cause:  "Now  conceive,  further,  that  the 
stone  as  it  proceeds  in  its  motion  thinks  and  knows  that  it 
is  striving,  so  far  as  in  it  lies,  to  continue  in  motion  :  then, 
inasmuch  as  it  is  conscious  only  of  its  endeavor,  and  in  no- 
wise indifferent,  it  will  believe  itself  to  be  most  free,  and 
to  persevere  in  its  motion  from  no  other  cause  than  that  it 
wills  to  do  so.  And  this  is  precisely  that  human  freedom  of 
which  oilmen  h'-axt  themsefres  po»8C»fte<t ,  but  which  consist* 
of  this  alone — that  nun  are  conscious  of  their  desires,  and 
ignorant  of'  the  causes  hn  which  these  are  determined."  To 
remove  the  last  objection,  that  we  might  be  free  at  least  in 
thinking,  Spinoza  adds:  "Your  friend,  however,  affirms 
that  we  can  use  our  reason  with  perfect  freedom.  .  .  . 
'Who,'  he  asks,  'without  a  contradiction  of  his  proper 
consciousness,  can  deny  that  he  is  free  to  think  his 
thoughts,  to  write  what  he  pleases,  or  to  leave  writing 
alone?'  ...  I,  for  my  part,  and  that  f  may  nut  contradict 
my  consciousness — that  is,  thnt  I  may  not  contradict  rea- 
son and  experience,  and  yield  to  ignorance  and  prejudice 
— deny  thnt  I  possess  any  absolute  power  <>t  thinking,  and 
that  at  pleasure  I  can  trill,  or  »>>t  willy  to  do  this  or  that — 
to  write,  f i,r  example" 

The  same  criticism  applies  to  his  doctrine  of  immor- 
tality. He  speaks  of  it  often  enough  and  with  sufficient 
eloquence,  but  does  not  mean  by  it  a  self-conscious  exist- 
ence of  man  after  death,  which  is  the  only  proper  defini- 
tion of  immortality.  It  is,  on  the  contrary,  complete  final 
annihilation  of  the  individual  as  such,  and  submergence 
into  the  universal  substance,  of  which  it  was  a  mere  attri- 
bute.— There  are  numerous  Latin  and  German  editions  of 
the  Ethics,  and  of  most  of  the  other  of  Spinoza's  works. 
The  best  English  work  on  the  subject  is  Benedict  de  Spi- 
noza, hin    Life,    Correspondence,    ami    Ethlcx,  by    R,  Willis, 

M.  It.  (London,  1870).  It  includes  all  his  correspondence, 
a  very  valuable  feature.  In  German,  Kuno  Fischer's  Gc- 
Hchichtc  der  neuern  Philosophic)  erster  Band,  zvteiter  Theif, 
is  devoted  entirely  to  Spinoza  and  his  antecedents,  and  is 
the  most  satisfactory  work  extant  on  the  subject. 

A.  E.   KltfEGER. 

Spinozism.     See  SnxozA. 

Spirae'a  [Gr.  vireipaia],  a  genus  nf  herbs  and  shrubs  of 
the  order  Rosacea1,  including  numerous  species,  such  as 
hardback  (»S'.  tennentona),  queen  of  the  prairie  (S.  lohata), 
and  several  other  American,  besides  numerous  Old-World 
species,  many  of  them  very  fine  in  garden-culture.  Some 
species  of  Astilhe  (order  Saxifragacea1).  having  somewhat 
th.'  aspect  of  Spirtra,  are  cultivated  under  this  name,  in- 
correctly bestowed. 
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Spi'ral  [Lat.  npira],  a  curve  that  may  be  generated  by 
a  point  moving  along  a  straight  line  in  accordance  with  a 
fixed  law,  whilst  the 
line  revolves  uniformly 
about  one  of  its  points, 
Always  remaining  in  the 
same  plane.  The  por- 
tion generated  during 
one  revolution  of  the 
lino  is  called  a  spire; 
the  moving  point  is  the 
generatrix  ;  the  fixed 
point  is  the  pole  or  eye  ; 
and  the  distance  from 
the  pnle  to  any  point  q 
of  the  curve  is  the  ra- 
dim-vector.  If  we  take  any  position  of  the  revolving  line 
as  the  initial  radius,  and  denote  the  angle  through  which 
tho  line  has  revolved  by  '.  and  the  corresponding  value 
Of  the  radius-vector  by  k,  the  equation  of  any  spiral  may 
lit'  written  u  =  /  (t).  A  great  variety  of  spirals  have  been 
investigated,  of  which  the  following  are  the  most  inter- 
ior ing  : 

(1)  The  Spiral  of  Archimedes. — In  this  spiral  the  gene- 
ratrix moves  uniformly  along  the  revolving  line,  and  the 
equation  of  the  curve  is 

u  =  ats  (1) 

in  which  a  is  an  arbitrary  constant.  Starting  from  the 
eye  of  the  spiral,  the  radius-vector  is  proportional  to  the 
arc  swept  over  by  any  fixed  point  of  the  revolving  line. 
The  relation  between  this  spiral  and  a  straight  line  is  in- 
dicated by  the  form  of  its  equation.  This  relation  leads  to 
a  mode  of  construction  which  is  applicable  to  this  and  also 
to  many  other  spirals.  Let  the  circumference  E  A  be 
drawn  from  E  as  a  centre,  with  a  radius  equal  to  1,  and  let 
E  V  be  taken  as  the  initial  line.  Again,  let  0  T  be  an 
auxiliary  straight  line  whose  equation  is 

y  =  ax.  (2) 

Lay  off  equal  parts  on  0  X,  and  at  the  points  of  division 
draw  ordinates.  Make  the  arc  A  C  equal  to  0  L,  draw 
E  C,  and  lay  off  E  G  equal  to  L  M  ;  make  the  arc  C  D  equal 
to  L  X,  draw  E  I>,  and  lay  off  E  H  equal  to  N  P  ;  and  so 
on.  Through  E,  U,  II,  etc.,  draw  a  curve,  and  it  will  be 
the  required  spiral,  as  is  evident  from  equations  (1)  and  (2). 

(2)  The  Parabolic  Spiral. —  In  this  spiral  the  generatrix 
moves  along  the  radius-vector  so  as  to  satisfy  the  equation 

u  =  a<*.  (3) 

The  spiral  bears  the  same  relation  to  the  parabola,  whose 
equation  is 

Jl=a,\  (4) 

that  the  straight  line  docs  to  the  spiral  of  Archimedes,  and 
inav  be  constructed  in  a  similar  manner. 

(3)  The  Hyperbolic  Spiral. — The  equation  of  this  curve  is 

ut  =  a,  (5) 

and  that  of  the  corresponding  hyperbola,  referred  to  its 
rectangular  asymptotes,  is 

yx  =  a.  (0) 

The  curve  can  be  constructed  as  before. 

Every  curve  having  an  infinite  branch  has  a  correspond- 
ing spiral,  which  may  bo  constructed  in  the  manner  in- 
dicated. Besides  the  spirals  enumerated,  we  may  name 
the  logarithmic  spiral,  whose  equation  is  t  =  aln,  and  the 
lituous  spiral,  whose  equation  is  i<~t  =  it2,  each  of  which 
ha  3  some  curious  properties.  The  cvolutc  of  the  logarithmic 
spiral  is  a  similar  logarithmic  spiral.  W.  G.  Pkck. 

Spiral  Ducts,  or  Spiral  Vessels,  of  plants,  are 
long  cells,  or  tubes  produced  by  the  confluence  of  cells,  on 
the  inner  surface  of  whose  walls  there  are  spiral  markings. 
Tin-  spirals  are  secondary  deposits  of  cellulose,  and  exist  as 
rounded  threads  or  as  flattened  bands.  When  cut  acmss, 
the  thread  presents  under  the  microscope  the  appearance 
of  being  tubular,  but  it.  is  solid,  although  the  interior  is 
sometimes  less  dense  than  its  outer  portion.  The  coils  arc 
usually  left-handed,  but  in  some  plants  they  arc  found 
turning  indifferently  to  the  right  or  the  left.  The  threads 
arc  much  stronger  in  most,  cases  than  the  cell-wall  to  which 
they  cling;  therefore  they  may  be  torn  out  and  uncoiled 
when  the  duet  is  pulled  asunder.  When  a  succulent  shoot 
or  leaf  stalk  is  broken,  these  extended  threads  appear  like 
cobwebs.  In  some  cases  they  become  detached  naturally 
from  the  cell-wall  during  growth. 

Although  spiral  ducts  constitute  only  one  class  of  tho 
elongated  or  confluent  cells  with  peculiar  markings,  and 
grade  by  all  possible  varieties  into  dotted,  annular,  and 
lattice-marked  ducts,  they  possesf  special  interest  from  tho 
part  they  were  supposed  to  pluy  in  vegetable  life.  They 
wero  described  by  the  earliest  vegetable  histologists,  who 
regarded  them  as  tubes  for  the  transfer  of  air,  and  looked 


upon  them  as  analogous  to  the  air-tubes  of  animals.  Sub- 
sequent observers  have  found  that  tho  ducts  contain,  at 
times,  not  only  air.  but  sap.  They  are  now  understood  to 
share  with  other  forms  of  vascular  tissue  in  the  transmis- 
sion of  liquids  as  well  as  gases.  (For  a  more  detailed  ac- 
count of  their  functions  see  Vkgktabt.k  Physiology.)  When 
anatomical  characters  first  came  to  lie  used  in  classification, 
they  were  deemed  of  much  importance,  being  regarded  as 
peculiar  to  flowering  plants;  but  this  proves  to  be  not 
altogether  true.  G.  L.  Goodale. 

Spire  [Gr.  o-TreTpa],  in  architecture,  an  acute  pyramid  or 
cone,  taller  than  a  turret.  It  appears  chiefly  in  the  Gothic 
architecture  and  in  styles  which  have  descended  from  it, 
and  is  almost  peculiar  to  ecclesiastical  structures,  in  which 
it  commonly  surmounts  a  tower. 

Spire,  or  Spires.     See  Speyer. 

Spirit-Duck.     See  Garrot. 

Spirit,  Holy.  See  Holy  Ghost,  by  Prof.  A.  A. 
Hodge,  S.  T.  D. 

Spirit  Lake,  tp.,  Dickinson  co.,  la.     P.  268. 

Spirit  Lake,  p. -v.,  Cen t re  (J rove  tp., cap. of  Dickinson 
co.,  la.,  00  miles  N.  of  Fort  Dodge,  has  good  schools,  1 
newspaper,  and  is  surrounded  by  a  rich  agricultural  rc_'i<.n 
in  the  midst  of  the  most  picturesque  scenery  in  the  West. 
P.  70.  Smith  &  Fink,  Ens.  "  Beacon." 

Spirit-Level.     See  Hypsomktry,  by  C.  A.  Scuott. 

Spirit  of  Salt.    See  Hydrochloric  Acid. 

Spirit  of  Wine  and  Spirits.     See  Alcohols. 

Spirit  Plant.     See  Holy-Spirit  "Plant. 

Spirit-Rapping.     See  Spiritualism. 

Spiritualism    [in   French  usually  epiritiftme].      The 

term,  in  its  modern  and  restricted  application,  expresses 
the  doctrine  of  those  who  believe  that  communioD  between 
this  world  and  the  next  is,  and  always  has  been,  a  reality 
more  or  less  frequent  at  different  periods  of  history.  In  its 
present  phase.  Spiritualism  may  be  said  to  have  had  birth 
about  a  quarter  of  a  century  since,  during  the  same  year 
that  witnessed  great  political  convulsions  in  Europe — to 
wit.  on  Mar.  31,  1S4K.  On  the  evening  of  (hat  day,  in  a 
small  village  in  Western  New  York,  a  family  of  German 
ancestry  (originally  named  Fo*9,  but  native-born,  anil  well 
known  now  under  the  name  of  Fox),  who  had  been  dis- 
turbed fur  several  months  with  inexplicable  noises,  discov- 
ered, in  the  knockings  that  had  previously  alarmed  them, 
an  element  of  intelligence.  They  obtained  pertinent  an- 
swers to  various  questions  by  raps.  It  is  asserted  by  those 
who  have  made  a  critical  study  of  the  subject  that  this 
phenomenon,  usually  called  the  spirit-rap.  whatever  its 
true  explanation,  is  genuine,  and  is  not  referable  to  any 
known  mundane  agency.  Spiritualists,  however,  consider 
the  rap  to  be  one  only  among  many  agencies  of  communi- 
cation between  this  world  and  the  next,  other  modes  of 
communion,  according  to  their  view,  being  through  writing 
by  impression,  through  direct  spirit-writing,  ami  through 
spirit- touches.  They  believe  also  in  manifestations  through 
outward  voices  and  appearances,  through  dreams,  some- 
times of  warning,  sometimes  of  prophecy,  and  through  in- 
ward spiritual  impressions;  sharing,  in  each  of  these  last 
phases  of  belief,  the  opinions  of  the  primitive  Quakers. 
(See  Barclay's  Apology,  proposition  2.)  They  assent,  in  a 
modified  form,  to  the  faith  of  the  past  in  regard  to  what  arc 
called  apparitions;  not,  however,  as  disembodied  ghosts  or 
hideous  spectres — naked  skeletons,  with  clank  of  chains  and 
blue  lights  burning — but  as  vi<l<,l<t,  specimens,  it  may  be 
said,  of  spiritual  sculpture,  occasionally  though  rarely  pre- 
senting themselves;  sometimes  to  strangers,  more  fre- 
quently to  friends  or  relatives,  who  reeogni/.e  tho  familiar 
features  and  dress  ;  these  cidola  appearing  suddenly,  and 
disappearing  usually  after  a  brief  space,  without  any 
known  agency  heretofore  recognized  by  physical  science  or 
by  psychology  to  produce  or  to  dissolve  them. 

Spiritualists  hold  that  if  we  admit  the  probability  of 
another  life  of  which  the  present  is  a  novitiate,  we  must 
also  admit  the  likelihood  that  means  should  be  afforded  us 
to  obtain  assurance  touching  a  world  for  which  we  have  to 
prepare  ourselves.  They  allege,  further,  that  experimental 
proof  in  regard  to  these  matters  is  needed  to  arrest  the  in- 
crease of  skepticism  and  the  growing  indifference  to  re- 
ligion of  an  age  which  is  ceasing  to  regard  ancient  his- 
torical evidence  as  sufficient  authority  for  religious  doc- 
trine. But  aside  from  mere  probabilities,  Spiritualists  aver 
that  what  may  be  called  the  epiphanies  of  Spiritualism  are 
attested  by  evidence  as  strong  as  that  which  is  daily  ad- 
mitted in  our  courts  of  justice  to  decide  the  life  nr  death 
of  men.  The  validity  of  this  evidence  i-  at  present  Feb., 
1S7L')  being  tested  in  London  by  William  Crookes,  fellow 
of  the  Royal  Society,  and  other  eminent  scientific  men. 

Spiritualists  do  not  believe  in   miracles,  asserting  that 
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natural  law  i-  universal,  invariable,  persistent,  and  thai 
all  spiritual  epiphanies  arc  natural  phenomena.  In  con- 
nection with  tne  principle  of  invariable  and  perpetual  law, 
now  all  but  uuiv<  Bally  acknowledged,  they  nold  thai  the 
|h,  nomena  of  mo  lorn  Spiritualism  are  the  best  proofs  of 
,i(1.  ,  uth  of  the  gospel  narratives,  and  that 

tivea  are,  in  turn,  the  best  proofs  <>!"  Spiritual- 
it  natural  law  be  invariable,  then  either  the 
wondi  u  ibed  i>\  the  evangelisU  to  Christ  and 

liiadi  i   n  if  performed,  or  they  were  not  miracles. 

If  the  w<  i  nol  performed,  then  Christ,  assuming  to  per- 
form them,  Ien1  himself  to  deception.  But  it'  they  were 
};  ndi  natural  law,  then,  inasmuch  as  the  same 
aws  under  whiofa  these  signs  and  wonders  occurred  exist 
Mill,  we  may  expect  similar  phenomena  at  any  time. 
;,.  Spiritualists  claim  that  they  have  the  same  evi- 

I lortality  as  that  upon  which  was  based  the 

faith  of  the  first  century.  "  If  the  dead  rise  not,  then  is 
nol  Christ  raise;!;  ami  it"  Christ  be  nut  raised,  your  faith 
is  vain." 

There  can,  of  course,  be  no  unbelievers  in  another  world 
among  Spiritualists,  but  as  regards  the  person  and  office 
Of  Christ  there  is,  for  the  present,  diversity  of  opinion. 
As  a  general  rule,  Spiritualists  do  not  regard  Christ  as  one 
of  the  Persons  of  the  Godhead,  but  a  large  number  among 
them  may  be  called  Christian  Spiritualists,  while  others 
term  themselves  radical.  The  former — a  majority  prob- 
ably, and  .said  to  he  on  the  increase — regard  Christ  with 
reverence  as  the  great  spiritual  and  ethical  Teacher  of  man- 
kind; the  latter  speak  of  him  "but  as  one  of  the  ancient 
philosophers,  with  no  claims  to  distinction  beyond  sages 
like  Confucius,  Socrates,  or  Seneca.  This  latter  element 
may  be  chiefly  due  to  t His,  that  Spiritualism  has  converted 
millions  from  materialism,  and  that  some  of  these  converts 
still  retain  a  portion  of  their  former  opinions. 

Spiritualists,  as  a  rule,  reject  the  idea  of  a  personal 
devil.  Some  believe  in  the  occasional  agency  and  influ- 
ence of  evil  spirits,  amounting,  now  and  then,  to  what 
might  be  called  possession  ;  while  others  hold  that  such 
influences  may,  in  almost  all  cases,  be  explained  by  human 
agency.  Both,  however,  agree  in  this — that  spiritual  com- 
munications are  by  no  means  infallible,  and  that  great  care 
should  lie  taken  to  accept  nothing,  come  whence  it  may, 
until  it  has  been  submitted  to  the  scrutiny  of  reason  and 
conscience.  As  happens  in  all  great  revolutions  of  opinion, 
religious  or  political,  Spiritualism  has  attracted  its  waifs 
and  strays  possessed  by  vagrant  and  fantastic  opinions. 
The  best  writers  on  the  subject  speak  of  this  in  warning 
terms.  So  also  as  to  seeking  wealth  or  worldly  profit 
through  spiritual  revealings.  This  is  considered  to  be 
pregnant  with  danger.  .Money-changers,  it  is  alleged,  are 
out  of  place  in  the  spiritual  temple,  and  man's  destiny  is 
to  earn  his  bread  by  labor,  not  by  divination. 

An  examination  of  the  alleged  spirit-communications 
of  the  day  seems  to  prove  (if  we  admit  the  origin  claimed 
for  them)  that,  as  regards  side-issues  and  non  essentials, 
there  is  in  the  next  world  the  same  variety  of  opinion  as 
in  this.  There  arc.  however,  certain  great,  leading  prin- 
ciples on  which  it  may  he  said  that  all  intelligent  Spirit- 
ualists substantially  unite.  From  a  recent  work  we  tran- 
scribe a  summary  of  these,  as  follows:  (  1)  This  is  a  world 
governed  by  a  God  of  love  and  mercy,  in  which  all  things 
work  together  for  good  to  those  who  reverently  conform  to 
his  eternal  laws.  (2)  In  strictness  there  is  no  death.  Life 
continues  from  the  life  which  now  is  into  that  which  is  to 
come,  even  as  it  continues  from  one  day  to  another ;  the 
sleep  whiofa  goes  by  the  name  of  death  being  but  a  brief 
transition  •slumber,  from  which,  for  the  good,  the  awaken- 
ing is  immeasurably  more  glorious  than  in  the  dawn  of 
earth.lv  morning,  even  the  brightest  that  ever  shone.  In 
all  cases  in  which  life  is  well  spent,  the  change  which  men 
arc  wont  to  call  death  is  God's  last  and  best  gift  to  his 
creatines  here.  I  The  earth-phase  of  life  is  an  essential 
preparation  for  the  lite  which  is  to  come.  Its  appropriate 
duties  and  callings  cannot  he  neglected  without  injury  to 
human  welfare  and  development,  both  in  this  world  and  in 
tli"  next  Even  I  ojoyinents,  temperately  accepted,  are 
fit  preludes  t<>  the  happiness  of  a  higher  state.  (4)  The 
phase  of  lite  which  follows  tin-  death-change  is,  in  strictest 
Sense,  the  supplement  of  that  which  precedes  it.  It  has  the 
same  variety  of  avocations,  duties,  enjoyments,  correspond- 
ing, in  a  me  isnn  ,  to  those  ol  earth,  but  far  more  elevated  ; 
and  it<  d CO  lien S  have  the  same  variety  of  character  and  of 
intelligence,  existing,  too,  a-  men  do  here,  in  a  state  of  prog- 
ress. Released  from  bodily  earth-clog,  their  periscope  is 
wider,  their  judgment    clearer,  tin  more   rapid, 

than  ours.  Vastly  wiser  and  more  dispassionate  than  we, 
they  arc  still,  however,  fallible;  and  they  are  governed  by 
the  same  general  laws  of  being,  modified  only  by  corporeal 
disinthrnlment,  to  which  they  were  subjected  here.  ( i>)  Our 
state  here  determines  our  initial  state  there.     The  habitual 


promptings,  the  pervading  impulses,  the  life-long  yearn- 
ings— in  a  word,  the  moving  spirit,  or  what  Swedcnborg 
calls  the  "ruling  loves"  of  man — these  decide  his  condi- 
tion on  entering  the  next  world;  not  the  written  articles 
of  his  creed,  nor  the  incidental  errors  of  his  life.  (6)  We 
do  not,  either  by  faith  or  works,  earn  heaven,  nor  arc  wo 
sentenced,  on  any  day  of  wrath,  to  hell.  In  the  next  lifo 
we  simply  gravitate  to  the  position  for  which  by  life  on 
earth  we  have  fitted  ourselves;  and  we  occupy  that  posi- 
tion because  we  are  fitted  for  it.  (7)  There  is  no  instanta- 
neous change  of  character  when  wc  pass  from  the  present 
phase  of  life.  Our  virtues,  our  vices,  our  intelligence,  our 
ignorance,  our  aspirations,  our  grovellings,  our  habits,  pro- 
pensities, prejudices  even. — all  pass  over  with  us  ;  modified, 
doubtless  (but  to  what  extent  we  know  not),  when  the  spir- 
itual body  emerges  divested  of  its  fleshly  incumbrance,  yet 
essentially  the  same  as  when  the  death-slumber  came  over 
us.  (S)  The  sufferings  there,  natural  sequents  of  evil- 
doing  and  evil-thinking  here,  are  as  various  in  character 
and  in  degree  as  the  enjoyments,  but  they  arc  mental,  not 
bodily.  There  is  no  escape  from  them  except  only,  as  on 
earth,  by  the  door  of  repentance.  There,  as  hero,  sorrow 
for  sin  committed  and  desire  for  an  amended  life  are  the 
indispensable  conditions  precedent  of  advancement  to  a 
better  state  of  being.  (9)  In  the  next  world  love  ranks 
higher  than  what  wc  call  wisdom,  being  itself  the  highest 
wisdom;  there  deeds  of  benevolence  far  outweigh  profes- 
sions of  faith;  there  simple  goodness  rates  above  intellec- 
tual power;  there  the  humble  arc  exalted  ;  there  the  meek 
find  their  heritage;  there  the  merciful  obtain  mercy.  The 
better  denizens  of  that  world  are  charitable  to  frailty  and 
compassionate  to  sin  far  beyond  the  dwellers  in  this  :  they 
forgive  the  erring  brethren  they  have  left  behind  them  even  to 
seventy  times  seven.  There,  is  no  respect  of  persons  :  there, 
too,  self-righteousness  is  rebuked  and  pride  brought  low. 
(10)  A  trustful,  childlike  spirit  is  the  state  of  mind  in  which 
men  are  most  receptive  of  beneficent  spiritual  impressions  ; 
and  such  a  spirit  is  the  best  preparation  for  entrance  into 
the  next  world.  (11)  There  have  always  existed  intermun- 
dane  laws,  according  to  which  men  can  occasionally  obtain, 
under  certain  conditions,  revealings  from  those  who  have 
passed  to  the  next  world  before  them.  A  certain  portion 
of  human  beings  are  more  sensitive  to  spiritual  perceptions 
and  influences  than  their  fellows;  and  it  is  usually  in  the 
presence  or  through  the  medium  of  one  or  more  of  these 
that  ultramundane  intercourse  occurs.  (12)  When  the 
conditions  are  favorable,  and  the  sensitive  individual 
through  whom  the  manifestations  come  is  highly  gifted, 
these  may  supply  important  materials  for  thought  and  val- 
uable rules  of  conduct.  But  the  spiritual  phenomena 
sometimes  do  much  more  than  this.  In  their  highest 
phases  they  furnish  proof,  strong  as  that  which  Christ's 
disciples  enjoyed — proof  addressed  to  the  reason  and  tan- 
gible to  the  senses — of  the  reality  of  another  life  better 
and  happier  than  this,  and  of  which  our  earthly  pilgrim- 
age is  but  the  novitiate.  They  bring  immortality  to  light 
under  a  blaze  of  evidence  which  outshines,  as  the  sun  the 
stars,  all  traditional  or  historical  testimonies.  For  sur- 
mise they  give  us  conviction,  and  assured  knowledge  for 
wavering  belief.  (13)  The  chief  motives  which  induce 
spirits  to  communicate  with  men  seem  to  be — a  bcncvulent 
desire  to  convince  us,  past  doubt  or  denial,  that  there  in 
a  world  to  come;  now  and  then  the  attraction  of  unpleas- 
ant memories,  such  as  murder  or  suicide:  sometimes  (in 
the  worldly-minded)  the  earth-binding  influence  of  cumber 
and  trouble  ;  but  far  more  frequently  the  divine  impulse  of 
human  affection,  seeking  the  good  of  the  loved  ones  it 
has  left  behind,  and  at  times  called  forth,  perhaps,  by 
their  yearning  cries.  (14)  Under  unfavorable  or  imper- 
fect conditions  spiritual  communications,  however  honestly 
reported,  often  prove  vapid  and  valueless;  and  this  chiefly 
happens  when  communications  are  too  assiduously  sought 
or  continuously  persisted  in,  brief  volunteered  messages 
being  the  most  trustworthy.  Imprudence,  inexperience, 
supineness,  or  the  idiosyncrasy  of  the  recipient  may  occa- 
sionally result  in  arbitrary  control  by  spirits  of  a  low  or- 
der, as  men  here  sometimes  yield  to  the  infatuation  exerted 
by  evil  associates.  Or,  again,  there  may  be  exerted  by  the 
inquirer,  especially  if  dogmatic  and  self-willed,  a  domi- 
nating influence  over  the  medium,  so  strong  as  to  produce 
results  that  might  he  readily  mistaken  for  what  has  been 
called  possession.  As  a  general  rule,  however,  any  person 
of  common  intelligence  and  ordinary  will  can,  in  cither 
case,  cast  off  such  mischievous  control ;  or,  if  the  weak  and 
incautious  give  way.  one  who  may  not  improperly  be  calle  1 
an  exorcist,  if  possessed  of  strong  magnetic  will,  moved  by 
benevolence,  and,  it  may  be,  aided  by  prayer,  can  usually 
rid,  or  at  least  assist  to  rid,  the  sensitive  from  such  abnor- 
mal influence. 

While  there  is  very  little  variance  of  opinion  among  the 
enlightened  class  of  Spiritualists  as  to  tho  above  proposi- 
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tions,  there  arc  locnl  differences  as  to  other  matters  of  spec- 
ulation, one  of  which  is  of  a  remarkable  character.  The 
mijuity  of  French  Spiritualists  seem  to  have  adopted  a 
phase  of  the  old  Pythagorean  doctrine  of  transmigration 
of  souls,  believing  in  pre-existence  and  re-incarnation  ; 
while  on  the  other  side  of  the  British  Channel  such  a  be- 
lief scarcely  finds  a  place,  nor  has  it  been  accepted,  except 
perhaps  by  an  insignificant  minority,  in  the  D.  S. 

As  regards  the  relation  of  Spiritualism  to  the  mission 
of  Christ,  it  may  be  said  that,  while  its  votaries  usually 
reject  Trinitarianism  and  dissent  from  the  theology  of  St. 
Paul,  the  better  opinion  among  experienced  Spiritualists 
seems  to  be  that  if  spiritual  communications  be  sought  in 
an  earnest,  becoming  mood,  the  views  presented  will,  in  the 
vast  majority  of  case-,  be  in  strict  accordance  with  the  teach- 
ings of  Christ,  substantially  as  these  are  given  by  his  evan- 
gelical biographers.  It  is  held  that  while  such  communica- 
tions touch  upon  many  things  which  Christ  left  untouched, 
the  spirit  is  absolutely  identical :  they  breathe  the  very  es- 
sence of  his  divine  philosophy.  Thus,  enlightened  Spirit- 
ualists do  not  set  up  any  theory  of  ethics  deduced  from 
Spirit-communion  as  a  substitute  for  Christ's  system  :  what 
they  find  is,  as  far  as  it  goes,  corroboratory  evidence  for 
that  system.  Especially  in  recent  works  on  Spiritualism 
is  this  view  set  forth.  It  is  also  alleged  that  Christ  him- 
self promised  (John  xiv.  12)  that  his  followers  should  do  the 
works  that  he  did,  and  greater  works  also:  and,  further, 
that  there  is,  in  point  of  fact,  substantial  coincidence  be- 
tween the  signs  and  wonders  related  in  the  Gospels  and 
the  spiritual  epiphanies  of  the  present  day. 

It  is  admitted  by  candid  Spiritualists  that  many  of  the 
communications  obtained  appear  to  be  but  a  reflection  of 
the  opinions  or  expectations,  sometimes  of  the  medium, 
sometimes  of  the  inquirer;  but  it  is  also  claimed  that  in 
many  other  cases  the  replies  not  only  contain  information 
unknown  to  both,  and  which  is  afterward  found  true,  but 
opinions  and  assertions  utterly  opposed  to  the  convictions 
of  all  the  assistants.  In  this  way,  it  is  held,  stubborn  facts 
come  to  light  which  unmistakably  connect  the  two  worlds, 
and  through  which,  in  the  cases  referred  to,  the  identity 
of  the  alleged  communicating  spirits  is  demonstrated. 

Spiritualism,  its  friends  declare,  is  not  to  be  regarded  as 
forming  a  sect,  nor  do  they  ever  desire  that  it  should  be- 
come a  separate  Church,  with  prescribed  creed  and  or- 
dained ministers  and  formal  professors.  It  is  spreading, 
they  think,  as  fast  as  the  world  can  bear  it,  and  in  the 
manner  most  desirable;  in  part  through  the  agency  of  nu- 
merous volunteer  lecturers,  but  chiefly  in  silence  through 
the  agency  of  daily  intercourse,  in  the  privacy  of  the  do- 
mestic circle — invading  the  churches  already  established, 
not  as  an  opponent,  but  as  an  ally,  its  tendency  being  to 
modify  the  creed  and  soften  the  asperities  of  Protestant 
and  Romanist,  of  Presbyterian  and  Episcopalian,  of  Bap- 
tist and  Methodist,  of  Unitarian  and  Universalis! ;  and  its 
result  being  to  leaven  with  invigorating  and  spiritualizing 
effect  the  religious  sentiment  of  the  age,  increasing  its  vi- 
tality, enlivening  its  convictions.  It  is  not  asserted,  how- 
ever, that  such  results  can  be  obtained  except  in  propor- 
tion as  the  spiritual  mine  is  wisely  worked,  its  researches 
judiciously  prosecuted,  and  the  millions  educated  up  to  the 
occasion. 

Meanwhile,  the  new  faith  appears  to  have  overrun  every 
portion  of  the  civilized  world.  Judge  Edmonds,  an  ex- 
perience!! Spiritualist,  formerly  of  the  supreme  bench  of 
New  York,  stated  that  he  had  received  letters  on  the  subject 
during  the  last  twenty  years  from  all  parts  of  the  U.  S., 
from  England,  Ireland,  Scotland,  FraiK-e,  Germany,  Rus- 
sia, Spain,  [tftly,  Greece,  the  East  Indies,  Cuba.  Jamaica, 
Brazil,  Guatemala,  Australia,  New  Zealand,  the  Sandwich 
Islands,  the  Ionian  Islands,  Malta,  Algiers,  and  many  other 
places.  The  author  of  A  urelia,  who  has  spent  ten  or  twelve 
years  travelling  all  over  Europe  and  in  Asia  and  Africa, 
says,  in  a  recent  work  entitled  Scepticism  and  Spiritualism, 
or  the  Experience  of  a  Sceptic:  "There  is  scarcely  a  city 
or  a  considerable  town  in  continental  Europe  at  the  pres- 
ent moment  where  Spiritualists  are  not  reckoned  by  hun- 
dreds, if  not  by  thousands,  where  regularly-established 
communities  do  not  meet  for  spiritual  purposes;  and  they 
reckon  among  them  individuals  of  every  class  and  avoca- 
tion and  intellects  of  the  highest  order.''  It  is  difficult  to 
estimate,  oven  with  approximating  accuracy,  the  number 
of  the  believers  in  Spiritualism.  By  the  author  of  this  ar- 
ticle the  following  statement  is  made:  "The  number  of 
those  who  accept,  more  or  less  an  reservedly,  its  phenomena, 
may  be  safely  assumed  to  exceed,  in  the  U.  EL,  7,500,000, 
and  in  the  rest  of  Christendom  at  least  as  many  more.  I  me 
might  have  to  double  this  last  amount,  reaching  30,000,000, 
to  include  all  in  the  Christian  world  whose  skepticism  in 
what  is  called  the  supernatural — but  what  is  the  l&W-gOV- 
crned  spiritual — has  been,  chiefly  by  this  movement,  more 
or  less  shaken  or  removed." 


The  earliest  public  notice  of  Spiritualism  is  contained  in 
a  small  pamphlet,  now  very  scarce,  entitled  Report  of  the 
Mysterious  Noises  at  Hyde*ville,  Canandaigua,  April,  184&, 
from  which  Mr.  Owen'  (Footfall*,  pp.  290-297)  has  copi- 
ously extracted.  Next  came  Spiritualism,  by  John  W.  Ed- 
monds (New  York,  ISO:;),  causing  great  excitement  and 
having  a  large  sale  ;  followed  by  Modern  Spiritualism,  it* 
Facta  and  Fanaticism*,  by  E.  W.  ('apron  (Boston,  1855), 
and  Experimental  Examination  of  the  Spirit  Manifesta- 
tion*, by  Hubert  Hare,  M.  !>.,  emeritus  professor  of  chem- 
istry in  the  University  of  Pennsylvania  (New  York,  1S56). 
Judge  Edmonds's  work  has  an  appendix  of  50  pages  by 
Nathaniel  P.  Tallmadge,  U.S.  Senator  from  New  York,  and 
afterward  governor  of  Wisconsin.  There  appeared  also, 
in  the  earlier  days  of  Spiritualism,  Nature's  Divine  Revela- 
tions and  The  Great  ffarmonia  (3  vols.),  followed  by  sev- 
eral smaller  works,  all  by  A.  J.  Davis.  These  works  have 
had  a  wide  circulation,  and  some  of  them  have  been  trans- 
lated into  several  languages.  About,  the  same  time  were 
published  the  S/ie/,-iuah,  by  S.  B.  Brittan,  and  Spirit  Man- 
ifestations, by  the  Rev.  Adiu  Ballon;  while  in  England 
appeared  Forts  run/  Fantasies  (London,  1853),  by  Henry 
Spicer ;  and  in  France,  drearies  de  la  Vie  future  dicoiles 
(Paris,  1848),  and  />>*  Esprit*  et  de  lenrs  Manifestation* 
fluid! q nes,  by  the  Baron  de  Mirville  (Paris,  1854);  also, 
De*  Tables  tournantes,  da  Surtiaturel  en  g£n(ral,  et  de*  Es- 
prit*, by  Count  de  Caspar  in  (Paris.  1855).  De  Mirville's 
work  regards  spiritual  phenomena,  from  a  Roman  Catholic 
standpoint,  as  chiefly  demoniacal ;  and  a  Protestant  divine, 
the  Rev.  Charles  Beecher,  in  his  Review  of  Spiritual  Manifes- 
tations, though  from  a  different  point,  takes  a  similar  view. 
Later  works  are  Footfalls  on  the  Boundary  of  Another 
World  (Philadelphia,  1860),  by  Robert  Dale  Owen,  for- 
merly member  of  Congress  and  American  minister  to 
Naples.  This  work  treats  of  the  spontaneous  phenomena 
of  Spiritualism,  and  had  in  England  and  the  U.  S.  a  cir- 
culation of  about  20,000  copies.  In  England  were  pub- 
lished History  of  the  Supernatural  (2  vols.,  London,  ISfili), 
by  William  Howitt,  and  From  Matter  to  Spirit,  by  Mrs.  De 
Morgan.  To  this  last  work  was  prefixed  an  introduction 
by  the  husband  of  the  authoress,  the  celebrated  mathema- 
tician, recently  deceased,  Prof.  De  Morgan.  From  time  to 
time  also  appeared  several  additional  volumes  by  A.  J. 
Davis.  In  1870  was  published  a  History  of  Spiritualism, 
by  Mrs.  Emma  Hardinge  (now  Mrs.  Brittan),  containing 
many  details  connected  with  the  rise  and  progress  of  the 
movement.  Finally,  about  Dec.  1,  1S72,  there  was  pub- 
lished, simultaneously  in  New  York  and  London,  the  latest 
work  on  this  subject,  entitled  The  Debatable  Land  between 
this  World  and  the  Next,  by  Robert  Dale  Owen.  Of  this 
work  there  have  been  disposed  of,  in  the  two  months  since 
it  appeared,  5000  copies.  Its  scope  is  broad.  One-fourth  of 
it  is  occupied  by  an  '*  Address  to  the  Protestant  Clergy," 
reviewing  the  present  attitude  of  the  religious  world  in 
connection  with  modern  science  and  with  modern  ideas 
touching  the  reign  of  law,  human  infallibility,  plenary  in- 
spiration, miracles,  spiritual  gifts.  It  discusses  the  effects 
on  morality  and  on  spiritual  manifestations  of  such  doc- 
trines as  vicarious  atonement,  original  depravity,  a  per- 
sonal devil,  an  eternal  hell.  More  than  half  the  volume 
consists  of  narratives,  some  of  them  embodying  the  author's 
own  experience  in  Spiritualism,  others  supplying  examples 
of  spontaneous  spiritual  phenomena — all  such  as  would  be 
usually  deemed  marvellous,  or,  as  a  magazine  article  re- 
viewing the  work  expressed  it,  "  A  most  entertaining  sheaf 
of  stories,  such  as  human  nature  has  always  listened  to 
with  terrified  delight  round  the  crackling  logs  of  the  win- 
ter's fire."  It  called  forth  a  ten-page  favorable  review  by 
Alfred  Wallace,  F.  R.  S.,  in  the  (London)  Quarterly  Journal. 
of  Science, 

There  are  some  eight  or  ten  periodicals  in  the  U.  S.  de- 
VOted   to   the  cause   of    Spiritualism,  the  two  having  the 
1  largest  circulation  being  the   Banner  of   Light,  issued  in 
i   Boston,  and  the   Religio-philosophical  Journal,  published 
I   in    Chicago.      In    London,  ten   years   ago,  there  was  but  a 
single  journal.  The  Spiritual  Magazine  ;  now  there  are  five, 
three  representing  Christian   Spiritualism,  and  two  advo- 
j  eating   Spiritualism  in  connection  with  opinions  of  a  rad- 
I  ical  tone.      In   the   U.  S.,  it  would  seem.  Spiritualism  has 
!  spread  throughout  the  whole  body  of  the  people,  while  in 
England  the  majority  of  its  adherents  are  to  be  found,  it  is 
said,  among  the  nobility  and  gentry.  So  far,  it  appears,  on 
]  the   whole,  to   be   steadily  on   the  increase,  its  phenomena 
gradually  becoming  more  marked  anil  frequent.    Since  the 
above  was  written   there  has  appeared  an  elaborate  work, 
The  Identity  of  Primitive  Christianity  and  Modern  Spirit- 
ualism {'2  vols.),  by  Eugene  C  row  el  I,  M.  D. 

Robert  Dale  Owkn. 
Spiritualists.     See  Si-iuituausm. 

Spirilla    [diminutive  of  the   Lat.  spira,  a  "coil  "1.  a 
genus  of  ten-armed  dibranchiatc  cephalopoda,  of  which 
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■n     I    in    mo-t    warm    sea.-.      They 

,,,,,,.   ,  family,  Spirulida\  which  has  interesting  rein 

tionsto  the  i tilufl  and  the  ammonites.     The  oreature  has 

.,,,  extremely    delicate,   nacreous,  chambered   shell,  espe- 

,l(ii  i"    JJevi  Zealand  shores,  but  the  animal 

aeen  in  a  perfect  condition. 

Spit'head,  the  nann  bj  which  is  known  the  important 

road8 1 1  i      :   m.Mith,  England,  being  the  eastern  por- 

■   ,    ,     .  i    thannel  separating  the  Isle  of  Wight  from 

,  main.     (See  Portsmouth  and  Southampton.) 

as  an  anchorage,  its  contiguity  to  the  great 

,    tabliabmenl    at    Portsmouth,   and    its   proximity 

to  the  coasts  oi   the  Continent  confer  upon  it  paramount 

impoi  tance  in  reference  to  the  naval  power  of  England  and 

to  the  defenoe  of  her  coast.     Its  defence  has  been  the  Bub- 

j(   i  of  profound  study  (see  reports  of  commissioners  on  the 

defences  of  the  United  Kingdom)  and  also  of  controversy. 

Besides  the  works  on  the   [sleof  Wight  and  on  the  main, 

tin  re  are  five  iron-plated  works  (see  Iron- Plating),  built 

from  the  bottom,  which  are  among  the  most  remarkable 

spe  timens  of  modern  iron-plated  fortification.     (See  Prof. 

Papers  Corp*  of  Engineer*  U.  S.  A.,  No.  21.)  J.G.Baunard. 

Spitzlu'r^'en,  Q  group  of  three  large  and  several  small 
islands,  situated  midway  between  Greenland  and  Nova 
Zembla,  in  lat.  80  48'  N.*  Ion.  20°  29'  E.,and  the  northern- 
most known  land  on  the  globe.  The  islands  are  mountain- 
ous, the  peaks  often  rising  between  4000  and  5000  feet,  and 
mostly  covered  with  perpetual  snow  and  iee.  Only  along 
the  shore  between  the  ocean  ami  the  mountains  are  in  some 
places  found  patches  of  land,  where  during  the  two  summer 
months,  when  the  thermometer  rise-  5°  above  the  freezing- 
point,  the  snow  melts  and  a  few  herbs  appear.  The  moun- 
tains contain  granite,  marble,  and  coal.  Bears,  reindeer, 
an  I  foxes  are  found,  and  innumerable  whales,  seals,  and 
Bea  fowl  gather  along  the  shores.  The  islands  were  discov- 
ered in  1 5 53,  and  risited  in  1596  by  the  Dutch  navigator 
Barentz,  endeavoring  to  find  a  north-eastern  passage  to 
India.  Thev  have  since  been  often  visited  by  whalers,  and 
parts  of  the  cast-land  have  been  explored.  The  interior 
highland  i>  entirely  unknown,  it  being  impossible  to  travel 
0>  er  it-  glaciers. 

Spitz  Dos*  [Ger.  Spitz,  "pointed"],  a  small  variety  of 
the  Pomeranian  dug,  which  is  thought  to  be  a  cross  be- 
tween  aome  of  the  Arctic  wolf-dogs  and  the  Arctic  fox, like 
the  Esquimaux,  Siberian,  Lapland,  and  Iceland  dugs,  to 
which,  though  much  smaller,  it  has  a  marked  resemblance. 
It  is  characterized  by  short  and  erect  ears,  a  pointed  muz- 
zle, b  curved  bushy  tail,  and  long  hair,  usually  pure  white, 
but  sometimes  cream-color  or  even  deep  black.  It  is  brisk 
in  its  movements,  useful  as  a  watch-dog,  somewhat  snap- 
pi-b,  handsome,  quick  of  apprehension,  and  has  recently 
become  a  favorite  lapdog  in  Europe  and  the  U.  S. 

Spleen  [Gr.mrAiJif],the  largest  of  the  ductless  or  blood- 
glands  of  the  body.  It  is  situated  in  the  left  hypochondriac 
region,  its  outer  convex  surface  corresponding  with  the 
ninth,  tenth,  and  eleventh  ribs,  from  which  it  is  separated 
by  the  descending  muscular  attachments  of  the  diaphragm  ; 
its  inner  concave  surface  adjoins  the  great  pouch  of  the 
Btomach.  it  also  comos  near  to  the  pancreas,  left  kidney, 
left  lobe  of  the  liver,  and  arch  of  the  colon.  It  is  held  in 
position  by  a  peritoneal  reflection  from  the  diaphragm, 
called  the  suspensory  ligament.  It  is  even  more  directly 
related  to  these  adjacent  viscera  by  its  blood-supply,  the 

splenic  artery   being  the  large-!   branch  of  the   celiac  axis, 

the  trunk  which  gives  off  the  nutrient  vessels  of  the  stom- 
ach, liver,  and  small  intestine — the  gastric,  hepatic,  and 
gastro -duodenal  arteries.  The  variable  size  and  gross  and 
minute  structure  of  the  spleen  indicate  that  it  is  a  great 
vascular  reservoir.  In  health,  it  is  live  inches  long,  three 
to  four  thick,  and  one  to  one  and  a  half  in  breadth,  and 
weighs  seven  "nun--:  it  is  larger  immediately  after  eating, 
and  in  malarial  and  other  congestive  attacks  may  weigh 
fifteen  or  twenty  pounds,  and  occupy  the  abdomen  down  to 
the  pelvic  bones.  The  fibrous  capsule  of  the  spleen  is  very 
elastio;  it  is  reflected  inward  on  the  vessels  as  they  subdi- 
vide, tlm  i  irmin  i  "in  of  ramifying  partitions,  the 
fibrous  framework  of  the  spleen.  The  interspaces  of  this 
structure  are  oi  :upied  bj  the  substance  of  the  spleen,  a 
-uft.  pulpy  mas-  of  dark,  reddish-brown  color,  consisting 
.I  granular  matter,  red  and  white  blood-cells  in  a  changed 
and  degenerate  state,  and  the   Malpighian  corpuscles — 

Sacculated  masses  of  arterial  Capillaries,  which  connect  with 
the  distensible  capillary  veins.     The  relation  of  the  Spleen 

to  the  blood,  which  it    BO  freely  stores    up,  i-   unsettled:    bv 

some  it  i-  regarded  as  the  origin  of  white  bl l-corpusoles, 

bv  others  at  the  destroyer  of  red  corpuscles,  by  others  the 

elahonit'.r  of  pigment  and  albuminoid  matter.  The  spleen 
has  been  removed  in  animals  and  men  with  no  serious  or 
marked  result.  The  function  of  the  spleen  is  as  yet  un- 
known ;  the  object  of  the  other  ductless  glands— the  thymus, 


thyroid,  and  the  supra-renal  capsules — is  equally  obscure. 

Tin  Bpleen  is  frequently  congested,  exceptionally  inflamed, 
often  permanently  enlarged  by  repeated  congestions,  infil- 
tration, and  hypertrophy  of  its  tissues.  There  may  be 
supernumerary  spleens.  The  spleen  is  liable  to  rupture 
and  assure  from  external  violence.  In  typhus  fever  and 
many  other  disorganizing  blood-states  the  spleen  is  softened 
and  bronzed, 

E.  Darwin  Hudson,  Jr.   Revised  by  Willard  Parker. 

Splint  [Ger.],  a  bony  growth,  generally  upon  the  inside 
of  the  fore  leg  of  the  horse,  below  the  knee.  It  is  usually 
caused  by  overworking  a  young  horse.  Rest,  poulticing, 
and  packing  with  cold  wet  compresses  are  recommended  for 
the  early  stages.  At  a  later  stage,  iodine,  mercurial  oint- 
ment, blisters,  and  the  actual  cautery  may  be  usefully  em- 
ployed, but  not  till  the  inflammation  is  gone.  If  the  ten- 
dons are  interfered  with,  veterinary  surgeons  sometimes  re- 
move the  splint. 

Splint,  in  surgery,  a  piece  of  wood,  leather,  pasteboard, 
guttapercha,  metal,  or  other  material  employed  to  prevent 
displacement  of  the  fractured  ends  of  bones  or  for  other 
analogous  purposes.  In  many  cases  surgeons  employ 
bandages  stiffened  with  gypsum,  starch,  dextrine,  or  gum- 
arabic  in  the  place,  and  a  very  great  number  of  splints  has 
been  devised  for  special  purposes  in  surgery. 

Splii'gen,  a  mountain-pass  of  the  Alps  leading  from 
the  Swiss  canton  of  the  Orisons  into  Italy  over  an  eleva- 
tion of  6939  feet,  is  on  the  Italian  side  covered  at  many 
places  with  galleries  of  solid  masonry  to  protect  travellers 
from  avalanches.  These  galleries  were  built  by  the  Aus- 
trian government,  and  finished  in  1S34. 

Spof'ford  (Aixsworth  R.),  b.  at  Gilraanton,  N.  H., 
Sept.  12,  1825;  received  a  classical  education  by  private 
tuition  ;  became  principal  librarian  of  Congress  1865,  after 
having  been  previously  employed  as  assistant;  is  a  mem- 
ber of  many  historical  and  philosophical  societies;  has 
written  much  for  the  press  on  historical  topics,  and  enjoys 
a  wide  fame  for  the  universality  of  his  knowledge,  which 
he  renders  very  serviceable  to  members  of  Congress  and  to 
students  generally.  He  has  published  an  Alphabetical 
Catalogue  of  the  Library  of  Congress  (1864),  several  sup- 
plementary catalogues,  and  has  prepared  a  vast  analytical 
catalogue,  which,  it  is  hoped,  will  soon  be  printed  i  1876). 
During  his  tenure  of  the  responsible  office  of  librarian  the 
national  collection  has  grown  from  90,000  to  more  than 
300,000  volumes,  and  the  change  in  the  law  of  copyright 
has  been  effected,  by  which  all  copyrights  arc  entered  ami 
all  facts  regarding  literary  property  verified  at  one  central 
office  at.  the  Library  of  Congress,  Washington,  D.  <'..  in- 
stead of  being  scattered,  as  was  the  case  prior  to  1S70,  in 
the  offices  of  the  district  clerks  throughout  the  country. 
The  advantage  to  the  American  public  in  thus  having 
secured  the  complete  body  of  American  literature  in  a  na- 
tional fireproof  repository,  open  to  the  use  and  reference 
of  all,  is  obviously  very  great;  and  the  chief  credit  for 
this  benefit  is  attributable  to  Mr.  Spofford. 

Spofford  (Harriet  Euz.\iiETn  Prcscott).  b.  at  Ca- 
lais, Me.,  Apr.  3,  is:'.,");  married  in  1865,  Richard  S.  Spof- 
ford, a  lawyer  of  Boston,  Mass.;  is  authoress  of  Sir  Ro* 
han't  Ghaut  (1859),  The  Amber  Gods,  and  other  Stories 
(1863),  .1  arinn  (1864),  New  England  Legends,  A  Thief  in 
the  Xiffht,  and  other  works  of  fiction,  and  has  contributed 
to  many  literary  periodicals. 

Spohr  (LuDwra),  b.  at  Brunswick  Apr.  5,  1784.  Hifl 
father  was  a  physician.  He  was  early  noticed  by  the  duke 
of  Brunswick,  placed  on  the  civil  list,  and  furnished  with 
means  for  study  and  travel.  His  masters  on  the  violin 
were  Maurer  and  Eckj  visited  Russia;  in  1804  began  Ma 
professional  career  in  (lermany ;  was  concert  conductor 
under  the  duke  of  Saxc-Cobnrg-tiotha  J  in  1813  was  in 
Vienna,  in  1816  in  Italy,  in  1S17  in  Frankfort  and  London. 
A  residence  of  some  years  in  Dresden  followed,  and  con- 
tinued till  he  was  called  to  the  office  of  chapel-master  nt 
Cassel.  D.  Oct.  22,  lso'.t.  Spohr  was  possessed  of  fine 
sensibility  and  immense  activity.  Skilful  in  construction, 
elaborate  in  finish,  a  master  of  harmony  and  instrumenta- 
tion, poetic  in  sentiment,  imaginative,  sympathetic,  he 
ranks  with  the  great,  if  not  the  greatest,  composers.  As  a 
violinist  he  has  scarcely  been  equalled.  His  book  of  in- 
struction for  the  violin  is  a  standard  work,  lie  composed 
in  nearly  every  style — duos,  quartettes,  quintettes,  sonatas, 
variations,  overtures,  cantatas,  nine  symphonies,  five  or  six 
operas,  several  oratorios,  songs  with  pianoforte  accompa- 
niments. His  most  famous  pieces  are  the  symphony  The 
Consecration  of  T<>,tr*  and  the  oratorio  The  hunt  Judgment, 
which  is  rather  a  collection  of  musical  gems  than  an  evenly- 
developed  structure.  A  vein  of  mournful  tenderness  per- 
vade- his  compositions,  which  suggests  monotony  and  man- 
nerism, but  i-  interesting  and  effective.     A  critic  has  said 
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that  "if  all  the  works  of  Spohr  could  be  destroyed  except 
one  specimen  in  each  class  of  composition,  it  would  be  of 
advantage  to  his  reputation."  —  His  wife,  Dorothea 
(ScHi.vnLEii),  was  an  accomplished  performer  on  the  harp, 
and  gave  concerts  with  her  husband  in  the  principal  cities 
of  Europe.  0.  B.  Fkothingham. 

Spole'to  [Spotettnm],  town  of  Italy,  province  of  Peru- 
gia, about  60  miles  N.  N.  E.  of  Rome,  on  a  slight  eleva- 
tion, the  crater  of  an  extinct  volcano.  It  was  the  foremost 
of  the  Unibrian  cities,  was  reduced  to  a  Roman  colony  in 
L'!^  n.  a,  suffered  in  the  civil  wars  of  Sulla  and  Marius, 
was  sacked  by  Totila,  rebuilt  by  Narses ;  under  the  Lom- 
bards it  became  a  dukedom  that  increased  rapidly  in  power, 
Imi  it  was  plundered  by  Luitprand.  After  Charlemagne  it 
was  governed  by  a  Frankish  family,  ami  Lambert,  the 
second  duke  of  this  line,  openly  resisted  the  pope,  marched 
to  Rome  (878),  and  held  the  Holy  Father  prisoner  for  some 
time.  In  the  time  of  Gregory  VII.  the  celebrated  countess 
Matilda  took  up  her  residence  here.  In  the  twelfth  century 
gpoleto  offered  an  ineffectual  resistance  to  Barbarossa. 
After  the  thirteenth  century  it  became  a  permanent  part  id' 
the  Papal  States.  The  old  castle,  whose  foundations  date 
from  the  time  of  Theodorie,  stands  on  a  height  above  the 
town,  from  which  it  is  separated  by  a  chasm-like  valley 
Bpanned  by  a  bridge  070  feet  long  ami  280  feet  high,  orig- 
inally Roman,  but  rebuilt,  probably  in  the  tenth  century, 
and  now  serving  as  an  aqueduct  as  well  as  bridge.  This 
is  the  most  striking  object  to  be  seen  in  Spoleto.  The  old 
Roman  arched  gateway,  known  as  the  Porta  della  Fuga,  is 
according  to  Livy,  a  monument  of  Hannibal's  time.  The 
grand  Palazzo  Comunale  has  a  tower  of  the  eleventh  cen- 
tury. The  number  of  less  important  remains  of  Roman 
and  mediaeval  architecture  is  very  large.  The  churches 
contain  many  curious  old  monuments  and  some  interesting 
pictures.  The  inhabitants  of  Spoleto  arc  mostly  engaged 
in  agricultural  and  pastoral  pursuits.     P.  20,748. 

Spondias.     See  Hoc:  Plum. 

Sponge.    See  Appendix, 

Spon'sor  [I, at.  from  spondere,  to  "bind  one's  self  by 
solemn  promise"],  in  general,  one  who  in  any  way  be- 
comes surety  for  another;  specifically,  one  who  at  the  bap- 
tism of  an  infant  promises  in  its  name  that  it  shall  lead  a 
Christian  life:  a  godfather  or  godmother.  The  sponsors 
also  bind  themselves  to  see  to  it  that  the  child  shall  receive 
christian  training.  Usually,  in  the  churches  of  England 
and  Rome,  there  are  two  sponsors,  a  male  and  a  female. 
In  the  Church  of  Rome  the  relation  of  godfather  or  god- 
mother and  godchild  is  held  to  be  a  real  one,  precisely  as 
though  it  were  one  of  consanguinity. 

Spontane'ity  [N.  Lat.  apontaneitae],  a  term  used  in 
philosophy  to  express  self-origination.  It  is  sometimes 
oonfounded  with  freedom.  Freedom  involves  not  only 
spontaneity,  but  also  conformity  to  law  or  consistency. 
Merc  spontaneity  may  contradict  each  act  by  its  successor, 
and  thus  its  entire  series  may  reduce  to  zero,  thus  prevent- 
ing its  realization  by  external  acts.  The  existence  of 
spontaneity  is  denied  by  strict  necessitarians,  who  think 
all  events  under  the  form  of  causality,  making  each  effect 
to  How  fnon  an  external  cause.  But  an  examination  of  the 
presuppositions  of  necessity  discovers  that  the  ultimate 
cause — the  "totality  of  conditions" — must  be  self-deter- 
mining or  spontaneous.  Everything  that  happens  must 
ultimately  flow  from  a  spontaneous  activity.  This  spon- 
taneity— all  spontaneity — likewise  can  he  shown  to  be  per- 
BOnal  will  or  else  dependent  on  it.  Cousin  laid  much  stress 
in  his  philosophy  upon  the  spontaneity  of  reason  as  con- 
tradistinguished from  its  reflective  activity.  While  reflec- 
tion depends  on  the  arbitrary  will  of  the  individual,  and  is 
subject  to  error,  the  spontaneous  original  activity  of  reason 
is  above  reflection  and  arbitrariness,  and  not  liable  to  error. 
Such  a  theory  of  reason  was  applied  to  the  support  of  a 
priori  ideas  upon  which  the  eclectic  system  was  built. 
Schilling's  "intellectual  intuition "  and  Reid's  "common 
sense"  were  used  much  in  the  same  way:  also,  "intuition 
of  the  reason."  which  cognizes  a  priori  ideas,  according  to 
many  contemporary  philosophers,  corresponds  to  Cousin's 
"spontaneity."  It  is  noteworthy  that  Fiehtc  regarded  the 
philosophic  perception  id"  the  principles  of  the  true  science 
of  knowledge  to  he  a  higher  order  of  re  licet  inn — as  it  were,  ;i 

third  intuition  of  the  mind  (see  Philosophy),  whereas  Cousin 

would  make  it  a  first  "  intention."     Wim.i  am  T.  HARRIS. 

Sponta'neous  Comfous'tion.  Before  an  ordinary 
Icily  will  unite  with  oxygen  in  tho  energetic  manner,  attend- 
ed   usually  with  evolution  of  both  light  and    heat,  which  is 

commonly  known  as  comouitfon,  it  must  he  heated  to  a  cer- 
tain point.  Frequently)  however,  this  union  begins  without 
any  external  influence,  and  it  is  then  called  apontaneotu 
cnmhiiMtinii.  Phosphorus  will  often  take  lire  at  the  tempera- 
ture of  the  hand  on  account  id'  its  affinity  for  oxygen,  and 
it  is  this  same  readiness  to  combine  with  oxygen  which 


causes  spontaneous  combustion  in  the  case  of  other  bodies, 
so  that  anything  which  will  increase  it  will  increase  the 
tendency  to  such  combustion.  Mechanical  division  in- 
creases it  greatly,  by  affording  a  larger  surface  to  the  action 
of  oxygen,  and  by  lessening  the  conducting  powers  of  the 
bodies  acted  on.  If  the  oxides  of  nickel,  cobalt,  or  iron 
are  reduced  by  hydrogen  below  a  red  heat,  tile  resulting 
finely-divided  metals  take  fire  when  poured  into  the  air; 
but  if  heated  too  highly,  they  become  agglomerated  and 
lose  the  property,  unless  some  finely-divided  powder  is 
present  to  keep  them  porous,  such  as  alumina  precipitated 
with  the  metallic  oxides.  Freshly-burned  charcoal  is  liable 
to  take  lire,  owing  probably  to  condensation  of  oxygen  in 
its  pores:  on  this  account  it  is  not  ground  for  making  gun- 
powder until  it  has  been  kept  for  a  time.  Recently-ex- 
pressed fixed  oils  absorb  oxygen  ami  give  out  carbon  and 
hydrogen  :  the  temperature  of  heaps  of  rags,  tow,  sawdust, 
and  similar  bodies  soaked  with  oil,  grease,  turpentine, 
varnishes,  etc.,  will  rise  on  this  account,  and  the  low  con- 
ducting power  of  such  materials  helps  the  process,  until 
very  often  the  mass  takes  fire.  Serious  conflagrations  have 
resulted  from  this  cause.  So  frequent  were  the  accidents 
arising  in  the  transportation  of  silks  treated  with  oil  to 
increase  their  weight  that  some  European  railroad  com- 
panies refused  to  receive  them.  Bituminous  coal,  especially 
when  containing  much  pyrites,  is  liable  to  spontaneous 
combustion,  and  it  is  said  that  1  per  cent,  of  all  English 
vessels  sailing  with  as  much  as  500  tons  of  coal  from  the 
United  Kingdom  in  1S74  met  with  casualties  from  this 
cause,  perhaps  through  the  shipment  of  coal  containing 
more  pyrites  than  usual,  owing  to  the  increased  demand 
and  the  high  price  of  labor.  There  aro  on  record  one  or 
two  cases,  apparently  well  authenticated,  of  heaps  of  wood- 
ashes  taking  tire  long  after  the  addition  of  any  fresh  ashes, 
so  that  care  in  this  respect  is  advisable,  although  tbecause 
seems  obscure,  as  a  heap  of  ashes  would  scarcely  be  porous 
enough  to  admit  the  air  necessary  to  support  internal  com- 
bustion, although  it  might,  doubtless,  take  lire  on  the  sur- 
face from  finely-divided  carbon.  Moisture  sometimes  aids 
spontaneous  combustion,  as  in  the  eases  where  piles  of 
damp  hay  or  freshly-mown  grass  have  taken  fire.  Barns 
have  probably  been  burned  in  this  way.  It  is  also  well  to 
remember  that  strong  nitric  acid  will  act  on  straw,  ha  \ . 
and  such  bodies  so  as  to  render  them  spontaneously  com- 
bustible. Twice  within  a  year,  at  one  of  our  scientific 
schools,  concentrated  nitric  acid  leaked  from  bottles  into 
the  straw  in  which  it  was  packed,  and  the  straw  in  one  case 
took  fire  before  the  box  was  opened — in  the  other  immedi- 
ately afterward.  Some  gases  ignite  spontaneously,  as 
phosphoretted  hydrogen.  The  illuminating  oil  distilled 
from  petroleum  sometimes  gives  off  gases  that  inflame  spon- 
taneously before  it  is  refined  in  the  "agitator."  There  are 
also  spontaneously  combustible  liquids,  of  which  oaoodyl 

is  an  example.  Spontaneously-combustible  powders,  or  py- 
rophori,  are  made  by  heating  tartrate  of  lead  in  a  closed 
glass  tube  until  the  lead  is  reduced  to  metal,  or  by  heating 
finely-divided  sulphate  of  potash  with  half  its  weight  of 
lampblack  in  a  covered  crucible,  probably  forming  a  very 
inflammable  sulphide  of  potassium.  The  pyrophorus  of 
Romberg  is  a  mixture  of  dried  alum  and  sugar,  carbonized 
in  an  open  pan,  and  then  heated  to  redness  in  a  glass  flask 
away  from  the  air.  There  is  not  on  record  an  instance  of 
reputed  spontaneous  combustion  of  the  human  body  which 
admits  of  no  other  explanation.  11.  B.  Cornw  ill. 

Spontaneous  Combustion  of  the  Human  Body. 
There  arc  very  grave  doubts  in  the  minds  of  the  best  scien- 
tific authorities  whether  the  human  body  is.  under  any 
conceivable  circumstances,  liable  to  inflame  spontaneously  : 
so  much  so.  indeed,  that  one  of  the  best  authorities  on 
medical  jurisprudence  declines  to  discuss  the  question  under 
this  heading,  ami  substitutes  the  term  " preternatural  com- 
bustibility of  the  human  body."  presupposing  that  the 
combustion  lias  in  every  case  been  excited  by  an  external 
source  of  heat.  The  analogy  between  cases  of  spontaneous 
combustion  in  vegetable  or  mineral  materials— which  are 
unquestionable,  and  explicable  in  most  cases  by  reference 
to  rapid  ohemioa!  action  in  conjunction  with  highly  com- 
bustible materials — and  ca-cs  of  SO-Oalled  spontaneous 
combustion  of  the  human  body  fails  in  several  important 
particulars.  Those  who  believe  in  its  possibility  urge  that 
the  human  body  is  largely  made  up  of  hydrocarbonaceous 
materials — oils  and  fats — which  arc  highly  inflammable  : 
that  under  certain  circumstances,  and  as  the  result  of  long- 
continued  habits,  another  highly  combustible  substance, 
alcohol,  may  he  largely  distributed  throughout  the  tissues, 

not  only  increasing  the  natural  < bustibility,  but  forming 

an  inflammable  atmosphere  around  the  body  by  its  evapo- 
ration from  the  surface:  and  that  as  a  result  of  the  varied 
and  rapid  chemical  processes  of  life  it  is  quite  possible  that 
heat  enough  may  be  engendered  to  inflame  the  tissues,  or 
that,  as  the  resuit  of  these  chemical  changes,  gases  may   be 
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evolved  or  formed  whiob  inflame  a(  a  very  low  temperature, 
or  even  spontaneous] j  upon  coming  in  contaotwitntheair, 
or  which  may  be  inflamed  by  Borne  electrical  influence. 
(>n  the  other  hand,  while  admitting  the  combustibility 

,,f  the  |  .  ■.  ■  ■■'.  ff«  must  remember  that  about  ?fl 

i.er  cent  of  it  com  ol  water,  so  distributed  as  to  repress 
combustion  in  it-  inception  and  that  experiments  show 
lusively  thai  the  human  body  (undried)  is  a  very  in- 
eomb  ;i  ■■  oven  when  thoroughly  impregnated 

with  alcohol.  We  musl  also  consider  that  the  chemical 
processes  going  on  in  it.  although  varied  and  rapid,  can- 
not be  proved  to  evolve  such  an  amount  of  heat  as  lo  make 
ir  probable  that  the  combustion  could  be  spontaneous,  even 
if  the  material  to  be  consumed  were  highly  inflammable; 
;in  I.  finally,  that  the  production  and  distribution  throughout 
thi  tissues  of  spontaneously  inflammable,  or  even  of  highly- 

oorab ases,  is  a  theory  resting  only  npon  the  fact 

that  the  materials  out  of  which  these  gases  might  be  formed 
exist  in  the  living  body,  and  not  upon  a  demonstration  of 
their  formation. 

In  reviewing  the  recorded  instances  to  which  the  theory 
appeals  for  support,  we  find  them  to  he  about  thirty  in 
number,  the  great  majority  of  them  females  and  a  large 
proportion  inordinate  drunkards.  "  It  does  not  appear 
that  any  one  on  whose  judgment  reliance  can  he  placed 
has  ever  seen  a  case  of  spontaneous  combustion  of  the  body 
or  recorded  the  details  from  actual  observation."  (Taylor, 
.!/.</,  Jurxnp.)  The  destruction  has  been  in  many  cases 
surprisingly  complete,  mere  fragments  being  left  uncharred, 
and  in  manycases  the  bones  being  calcined.  In  all  well- 
authenticated  ca-e-  a  can  ■He,  lamp,  lire,  or  matches  have 
been  in  close  proximity  to  the  remains.  Great  stress  has 
been  laid  by  the  advocates  of  spontaneous  combustion  upon 
a  grimy,  greasy  soot  and  an  empyreumatic  odor  which  per- 
vade the  room,  but  these  are  equally  the  results  of  the  or- 
dinary combustion  of  human  flesh  in  a  confined  apartment. 
The*oomplete  destruction  of  the  body  in  comparison  with  the 
damage  done  to  its  surroundings,  which  has  been  more 
marked  in  females,  has  always  been  considered  as  the  chief 
argumenl  in  favor  of  the  possibility  of  such  an  occurrence. 
As  Taylor  pertinently  remarks,  we  must  remember  that  the 
fuel  woose  combustion  destroys  the  body  is  itself  consumed, 
an  1  we  have  no  means  of  estimating  its  quantity  or  quality. 
In  ca-es  where  bodies  have  been  set  on  tire  to  conceal  mur- 
der, the  clothing  of  the  \  iotims  has  often  been  intentionally 
soakdl  with  smne  highly  inllammable  substance,  or  com- 
bustibles,  such  as  pillows,  etc.,  have  been  piled  around  the 
body  before  applying  the  light.  The  latter  was  the  case  in 
an  instance  which  was  regarded  for  some  years  as  an  ex- 
ample of  Spontaneous  combustion,  but  which  subsequent 
developments  and  the  confession  of  the  murderer  showed 
to  have  been  an  attempt  to  conceal  crime.  The  loose  dress 
of  females,  highly  combustible  in  itself,  and  containing  a 
large  amount  of  air  in  its  folds,  may  perhaps  partly  ac- 
count  for  their  more  complete  destruction.  It  is  also  mani- 
festly impossible  in  any  case  to  estimate  exactly  the  dura- 
tion and  intensity  of  the  heat  to  which  the  body  has  been 
subjected  from  the  combustion  of  the  surrounding  objects, 
particularly  when  we  remember  that  the  combustible  parts 
of  the  body,  liquefied  by  the  heat,  will  saturate  the  mate- 
rials beneath,  rendering  their  combustion  more  intense  and 
prolonged  than  is  natural  ;  as  in  one  case  on  record,  where 
the  investigator  reported  that  unburned  pieces  of  a  thick 
in  it  which  lay  under  the  body  were  so  saturated  with  fat 
that  they  burned  "like  a.  link  "  upon  applying  a  flame. 

While,  therefore,  some  of  the  instances  of  so-called  spon- 
taneous combustion  of  the  human  body  are   difficult   of 
explanation,    there   are    none    whose    explanation    under 
conceivable  conditions,  acting  according  to  natural   laws, 
doe         much  violence  to  our  reasoning  as  does  the  assump- 
tion  of  unproven  the  tries  as  facts.     In  the  words  of  one  of 
the  bi  i  recent  authorities  on  this  subiect.  "The 

hypothesis   of  such  a  mode  of  destruction  of  the  human 
b  idj  is  not  only  unsupported  by  any  credible  facts,  but  is 
as  wholly  inconsistent  with  all  that  science  has  revealed  as 
witchcraft  itself."    Subjoined  will  be  found  a  few  references 
to  tin-  principal  articles  upon  the  subject  in  which  may  be 
found    in    detail    I  upon    which    the   theory    rest    : 

';/•■   Pract.    M-  f.,  art.  "Spont.  Combustion,"   four  ca^es; 
Transylvania  ,  ol.  iii.   p.   143.    Vol.    vii.  p.   128); 

Arch   ■  (W  ,:■..    I     "i    ■     Edinburgh    Med.   and 

Surg.  Journ.  (vol.  xxvi.  p.  215;  vol.  xix.  p.  653;  vol.  xxii. 
p.  233);    Am.  Med.  Recorder  (vol.  vi.  p.  764)  ;    Lond.  Med. 
and  l>h>,*.  Joum.  (vol.  xlv.  p.  3  17  1  :   load.  Med.  Repository 
(vol.  iii.  n.  239);    \        )  ■■       Med.  Repository  (vol.  xviii.p. 
ol.  iii.  p.  210)  ;    Diet.  *l.  ...       ....  yidicales 

(vol.  vi.,  art.  "  Spont.  Comb.");  Am.  Med.  Recorder  (vol.  v. 
'I  :    Beck's  Med.  Jm  ■-,...  art.  "  Sp<  I      "   Tay- 

lor's Med.  Jnrisp.,  art.  "Spont  Comb."     S.  IJ.  St.John. 

Spontaneous  Generation.  See  Generation,  Spon- 
taneous, by  Pru.s.  P.  A.  1*.  Barnard. 


spont  1  ni  (Luigi  Gasparo  Pacipico),  b.  at  Majolati, a 
village  in  the  Papal  States,  Nov.  14,  1774;  entered  in  1791 
the  Conservatory  of  Music  at  Naples,  and  composed  in 
1796  his  first  opera,  /  Pnntigli  delle  Donne,  which  suc- 
ceeded. His  next  thirteen  operas  were  also  well  received 
in  various  Italian  cities,  and  he  had  a  name  in  his  native 
country  when  in  1803  he  went  to  Paris.  Here  his  first 
compositions  made  no  impression,  but  in  1807  his  great 
l  VestaU  achieved  an  extraordinary  success,  as  also 
did  Ferdinand  Cortex  in  1809.  From  1810  to  1S12  he  was 
director  of  the  Italian  opera  at  Paris,  but  found  the  posi- 
tion uncongenial  to  his  character,  and  gave  it  up  in  dis- 
gust. In  1819  his  third  great  opera,  Olgmpt'a,wa§  received 
somewhat  coldly,  and  in  1820  he  removed  to  Berlin,  where 
he  was  director  of  the  opera  till  1S42.  His  own  composi- 
tions from  this  period— Nnrmahal  (1822),  Alcidor  (1825), 
etc. — arc  not  very  interesting,  and  he  was  exposed  to  much 
criticism  and  chicanery  from  the  <Jerman  musicians.  In 
1842  he  went  to  Paris,  thence  to  Italy,  and  d.  in  his  native 
city  dan.  24,  1851. 

Spoon-bill  [the  bill  of  the  European  kind  is  sometimes 
made  into  a  spoon],  a  name  applied  to  several  birds  of  the 
heron  family  and  of  the  genus  Plot., I.,,,  remarkable  for  the 
curious  shape  of  the  large  bill.  The  windpipe  has  a  sin- 
gular and  unexplained  convolution.  The  roseate  spoonbill 
(P.  ajaja)  of  the  Southern  U.S.  and  tropical  America  is  a 
beautiful  rose-colored  bird  some  thirty  inches  long.  It 
lives  in  communities,  ami  is  considered  a  good  bird  for  the 
table.  The  white  spoonbill  [P.  lencorodia)  is  common  in 
marshy  regions  in  nearly  all  parts  of  the  Old  World.  A 
few  other  species  are  known. 

Spoon'er  (Alden  Jermatn),  b.  at  Sag  Harbor.  L.  I., 
Feb.  2,  1810;  became  a  resident  of  Brooklyn,  where  he 
edited  the  Evening  Star  and  the  Long  Inland  Star ;  con- 
tributed for  many  years  to  the  Knickerbocker  and  to  Col- 
man's  Magazine,  and  was  editor  of  Gabriel  Fur  man's  Notes, 
Geographical  and  Historical,  relating  to  tin-  Tmrn  of  Brook- 
lyn (18fi">),  and  Silas  Wood's  Sketch  of  the  First  Settlement 
<>f  the  Several  Town*  on  Lout,  Inland  (1805),  contributing 
to  both  hooks  memoirs  of  their  authors. 

Spooner  (LysanDER),  b.  at  Petersham,  Mass..  in  1S0S; 
author  of  The  Deint*n  Reply  to  the  Alleged  Supernatural 
Evidence*  of  Christianity  (Boston,  1836j,  The  Unconstitu- 
tionality of  Slavery  (Boston,  1845 ;  part  ii.  1847),  and  of 
several  legal  arguments  on  trial  by  jury,  credit,  currency, 
banking,  and  the  right  of  maintaining  private  mails. 

Spooner  (Shearjashub),  M.  D.,  b.  at  Brandon,  Vt., 
in  1809;  graduated  at  Middlcbury  College  1830,  and  at 
New  York  College  of  Physicians  and  Surgeons  1S35;  was 
a  distinguished  dentist  in  New  York  City  until  1858,  when 
he  retired  from  business.  Author  of  several  professional 
treatises,  of  Anecdotes  of  Painters,  Engraver*},  etc.  (3  vols., 
1853),  and  of  a  Biographical  and  Critical  Dictionary  of 
Painters,  Engravers,  Sculptor*,  and  Architects  (1853:  new 
ed.,  2  vols.,  1865),  containing  notices  of  12.1100  artists.  Dr. 
Spooner  purchased  and  reissued  the  plates  of  Boydcll's 
Shakspeare  Gallery,  and  purchased  for  the  purpose  of  re- 
issue the  plates  of  the  Music  francaise,  but  the  govern- 
ment refusing  to  remit  the  heavy  import  duty,  the  (dates 
were  returned  to  France.  D.  at  Plain  field,  N.  J.,  in  Mar., 
1859. 

Spor'ades  [dr.  l-nopa^s,  "scattered"],  the  common 
name  of  those  smaller  islands  of  the  Grecian  Archipelago 
which  lie  scattered  around  the  group  of  the  Cyclades. 
They  belong  partly  to  Turkey  and  partly  to  Greece.  The 
Turkish  Sporades  are  Crete,  Scarpanto,  Rhodes,  Cos,  Ka- 
limno,  Patmos.  Nioaria,  Samos,  bcio,  My  til  en  e,  Lemnos, 
Imbros,  Samothrace,  and  Thasos.  The  Greek  Sporades 
are  Skiatho,  Skopelo,  Kilidromi,  Skyro,  yEgina,  Salamis, 
Hydra,  and  Spezzia. 

Spore  r*»r.  ffirdpo?,  "seed"],  a  small  embryo-cell  or  cell- 
mass  produced  by  cryptogamous  plants,  and  functionally 
representing  the  seeds  of  the  higher  plants,  while  structu- 
rally it  more  nearly  corresponds  with  the  pollen-cell  of  the 
higher-  vegetation.  Spores  are  often  so  fine  as  to  be  quite 
in\  isible  to  the  naked  eye.  The  manner  of  the  origin  of 
the  young  plant  from  a  spore  is  totally  different  from  tho 
germination  of  seed.  There  is  indeed  considerable  differ- 
ence in  the  nature  of  what  are  called  spores.  Some  plants 
produce  at  least  two  apparently  distinct  kinds  of  spores — 
one  large  and  another  small — while  the  ferns  and  others 
have  not  a  true  spore,  but  a  protka IHttm  produced  by  gem- 
mation, the  prothallium  being  in  fact  an  alternate  genera- 
tion of  the  fern,  which,  when  further  developed,  per- 
forms a  true  net  of  generation  from  which  originates  the 
young  fern.  Strictly  speaking,  then,  the  spore  of  the  fern 
must  be  the  product  of  the  action  of  the  sperm-cell  upon 
the  germ-cell  of  the  little  prothallium,  and  not  the  cell- 
mass  from  which  the  prothallium   springs;  although  the 
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latter  functionally  represents  the  spore,  and  is  always 
called  by  that  name.  Familiar  examples  of  spores  arc  the 
"spawn  "  of  mushrooms,  the  inflammable  dust  of  Lycopo~ 
ilium,  and  the  "smoke"  of  the  common  puff-ball. 

Sport.  Pee  Dancing,  Gambling  -  houses,  Grecian 
Gam  lis,  and  Horse-Racing. 

Sporting  Arms.  All  small-arms  not  intended  for  mil- 
itary service  are  thus  classified,  including  "double-"  and 
*■  single-"  barrel  fowling-pieces  and  "  arms  of  luxury  "  for 
target  firing,  and  smaller  weapons  forpcrsonal  defence.  The 
breech -loading  principle  has  been  introduced  in  sporting 
arms  in  great  variety,  but  many  experienced  sportsmen 
prefer  the  nuuzledoader,  especially  for  exact  rifle- shooting. 

The  manufacture  of  "arms  of  luxury  "  is  considered  one 
of  the  highest  branches  of  the  mechanical  arts,  and,  from  the 


number  of  the  richer  classes  who  use  sporting  arms,  and  tho 
enthusiasm  of  those  devoted  to  sporting,  I  lie  sales  of  favor- 
ite patterns  arc  ulways  extensive,  and  large  prices  readily 
given  lor  the  most  popular.  The  fowling-pieces  mode  by 
Joseph  Man  ton  of  London  were  in  universal  demand  for 
many  years  about  forty  years  since;  now  Greener,  Wesley 
Richards,  and  Williams  &  Powell  arc  of  high  repute  with 
the  English,  while  Belgium,  France,  and  the  U.  6.  have 
also  celebrated  manufactories.  Double-barrel  guns  aro 
made  at  these  factories  at  prices  from  $5  to  $250  each — all 
deemed  strong  and  serviceable.  Greener  states  in  Gunnery 
hi  JS5S  that  a  first-class  double-barrel  gun  need  not  cost 
more,  and  could  not  be  sold  for  less,  than  £35,  The  l".  S. 
"officer's  model  rifle"  is  now  made  at  Springfield  of  the 
best  material  and  workmanship  for  service,  but  plain  in 
finish,  for  So6,  while  the  army  model  made  there  costs  $18. 


Springfield  Rifle,  officer's  model,  1875. 


Some  parts  of  the  arm,  not  affecting  the  accuracy  of  aim 
or  delicacy  of  the  trigger,  are  common  to  both  models. 
(Sec  figure.)  P.  V.  Haoner. 

Sports,  Book  of,  a  proclamation  by  James  I.  of 
Great  Britain,  issued  in  1018,  setting  forth  certain  games 
which  might  lawfully  be  indulged  in  on  Sundays  after 
chureh-serviee.  Among  the  sports  allowed  were  "  dancing, 
archery,  leaping,  vaulting,  May-games,  Whitsun-ales,  mor- 
ria- dances,  ami  the  setting  up  of  May-poles."  It  was  de- 
nned t.  prevent  unlawful  interference  by  Puritanical 
magistrates  with  popular  recreations.  Bear-  and  bull-bait- 
ing, bowling,  and  "  interludes  "  were  forbidden  on  Sundays. 
Charles  I.  reissued  the  proclamation  in  Hi:;.''..  In  Kill  the 
Long  Parliament  directed  that  all  copies  of  the  Book  of  Sports 
be  burned  by  the  common  hangman.  In  both  instances  the 
publication  of  t  lie  Book  of  Sports  gave  rise  to  intense  excite- 
ment, and  aroused  the  strongest  opposition  among  the  Puri- 
tans. A  fac- simile  edition  was  recently  issued  in  London. 
Sportsman.     See  Game  Laws. 

Spots,  Solar-     Sec  Sun,  by  Prop.  C.  A.  Young,  LL.D. 
Spots'wood,  p. -v.,  East  Brunswick  tp.,  Middlesex  co., 
N.  J.,  on  Camden  and  Amboy  R.  R. 

Spotswood  (Alexander),  1j.  at  Tangier,  Africa,  107G; 
was  governor  of  Virginia  1710-23;  was  deputy  quarter- 
master-general under  Marlborough  ;  postmaster  in  1730; 
leader  of  the  expedition  intended  to  operate  against  Flor- 
ida 1730;  was  the  pioneer  of  iron  manufacturing  in  Vir- 
ginia; was  originator  of  an  act  improving  the  staple  of 
tobacco,  and  making  tobacco-notes  a  medium  of  common 
exchange,  and  lent  great  aid  to  William  and  Mary  College. 
D.  at  Annapolis,  Md.,  June  7,  1740. 

Spotswood,  or  Spotiswood  (John),  b.  in  Scotland 
in  lafij;  was  educated  at  Glasgow,  and  in  1001  went  lo 
France  as  chaplain  to  the  Scottish  ambassador.  James 
VI.  having  in  L603  acceded  to  the  throne  of  England, 
Spotswood  accompanied  him  to  London,  and  in  the  same 
year  was  made  archbishop  of  Glasgow  and  a  member  of 
the  privy  council  for  Scotland;  in  1615  was  made  arch- 
bishop of  St.  Andrew's  and  primate  of  Scotland.  In  1633 
he  crowned  Charles  I.  at  Ilolyrood,  and  in  1635  became 
chancellor  of  Scotland.  He  drew  great  obloquy  on  himself 
for  the  part  he  took  in  the  prosecution  of  Lord  Balmerino, 
who  was  arraigned  for  the  crime  of  "  lease-making  "  {verbal 
sedition).  Balmerino  was  convicted,  sentenced  to  death, 
and  only  pardoned  after  a  long  imprisonment,  Spotswood, 

his  personal  enemy,  taking  an  activo  part  in  the  pn ed- 

IngS.  In  10:t7  he  endeavored  to  introduce  the  new  liturgy 
ami  book  of  canons  into  Scotland,  urged  on  by  the  king 
and  Laud,  and,  as  is  said,  contrary  to  his  own  wish.  I  >c 
pose  I  from  his  bishopric  by  the  assembly  convened  at  Glas- 
gow in  Nov.,  1638,  excommunicated,  and  declared  infa- 
mous, he  tied  to  London,  where  he  d.  Nov.  20.  1639.  He 
wrote  a  HiHtonj  •  •?'  the  Church  of  S<<>tUnnl  (published  in 
102.'));  it  begins  as  early  its  203  A.  n..  but  the  greater  part 
is  devoted  to  the  history  of  his  own  times. 

Spotted  Fever*  See  Peter, by  I*'.  Krackowizer,  M.  1). 

Spot'tiswoode  (Wn  u  \m  i.  LL.D.,  V.  R.  s.,  b.  in  Lon- 
don. England,  dan.  I  I,  1825  ;  educated  under  Dr.  Auckland 
at  Laleham  School,  subsequently  at  Kton  and  at  Harrow; 


graduated  at  Baliol  College,  Oxford,  1S45;  gained  univer- 
sity mathematical  scholarships  1840  and  1847;  became 
manager  of  the  office  of  the  queen's  printer  ;  devoted  much 
study  to  Oriental  languages  and  philosophy,  as  well  as  to 
astronomy,  mathematics,  art,  and  the  physical  sciences;  is 
a  fellow  of  numerous  learned  societies;  a  contributor  to 
their  Transaction*  and  to  scientilic  periodicals,  English 
and  foreign ;  was  public  examiner  in  mathematics  at  Ox- 
ford 18o7-58,  afterward  examiner  under  the  civil  scrvieo 
commission,  for  the  Society  of  Arts,  and  for  tho  middle- 
class  schools,  and  became  treasurer  of  the  Royal  Society 
1871.  Author  of  Meditationes  Analytiem  :  Elementary  The- 
orems relating  to  Determinants  (1801),  A  Tarantasse  Jour- 
ney through  Eastern  Russia  (1857),  and  The  Polarization 
of  Light  (1S74),  a  volume  of  the  "  Nature"  scries. 

Spottsylva'nia,  county  of  E.  Virginia,  bounded  by 
Rappahannock  and  North  Anna  Rivers,  drained  by  tho 
Mattapony,  and  intersected  by  Rappahannock  Canal  and 
Richmond  Fredericksburg  and  Richmond  R.  R.  The  sur- 
face is  hilly,  and  the  soil  generally  fertile.  There  ate  nu- 
merous quarries  of  granite  and  freestone.  Staples,  Indian 
corn,  wheat,  oats,  tobacco,  and  wool.  Cap.  Spottsylvania 
Court-house.     Area,  about  450  sq.  m.      1*.  1  1,728. 

Spottsylvania  Court-house,  p. -v.,  cap.  of  Spott- 
sylvania co.,  Va.,  on  Po  River. 

Spottsylvania  Court-house,  Battles  at.  See 
Wilderness. 

Sprague,  tp..  New  London  co.,  Conn.     P.  3463. 

Sprague  (Chaiu.ks),  b.  at  Boston.  Mass.,  Oct.  20. 1791 ; 
educated  at  the  Franklin  School,  Boston  ;  became  a  mer- 
cantile clerk  at  the  age  of  thirteen,  partner  with  his  former 
employer  1810,  teller  in  the  State  Hank  1820,  ami  cashier 
of  the  (1  lobe  Bank  from  1SJ.">  to  1865.  He  early  displayed 
a  talent  for  poetry;  devoted  his  spare  time  for  many  years 
to  the  study  of  old  English  classics;  obtained  prizes  on 
live  occasions  for  prologues  to  be  recited  at  the  opening  of 
theatres  at  New  York,  Philadelphia,  Salem,  and  Ports- 
mouth; took  another  prize  for  a  "  Shakspeare  ode"  de- 
livered at  the  Boston  Theatre  in  1823  at  the  exhibition  of 
a  pageant;  delivered  a  Phi  Beta  Kappa  poem,  Curiosity, 
at  Cambridge  IS29,  and  a  centennial  ode  at  Boston  1830, 
on  the  200th  anniversary  of  the  settlement  of  that  city; 
was  the  civic  orator  at  Boston  duly  4.  1S2J:  wrote  various 
other  occasional  compositions  in  prose  and  verse,  whioh 
were  collected  into  a  single  volume  at  New  York  in  1841, 
republished  at  Boston  1850  and  1855.  l>.  at  Boston  Jan. 
11,  IS7."».  A  new  edition  of  his  complete  writings  was  issued 
in  Boston  in  lS7ti. 

Sprague  (Peleg),  LL.D.,  b.  at.  Duxbury,  Mass.,  Apr. 
28,  1793;  graduated  at  Harvard  University  1812,  and  at 
..ore  entered  Litchfield  Law  School;  was  admitted  to  Ply- 
mouth county  bar  Aug.,  1815;  practised  several  years  in 
Augusta,  Me.,  and  afterward  settled  in  Hallowell;  was  a 
member  of  the  Maine  legislature  1820-21,  Representative 
in  Congress  1825— 29,  U.  S.  Senator  1829  35;  removed  to 
Boston  in  L835;  appointed  U.  S.  district  judge  of  Mas- 
sachusetts [841-65.  He  published  Speeches  ana  Add 
{  L858),  Decisions  (  1841-61  |,  edited  by  P.  E.  Parker  (1861 1 ; 
vol.  ii.  (IS04-G4)  1SGS. 
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Bpragae  William),  b.  at  Cranston,  R.  I..  1800  ;  was 
■  merobei  ol  the  assembly  and  Speaker  in  L832,  Repi 

•   ,,    ;8,  governor  of  Rhode  Island  L838 
absequently  again  member  of 
t H *-.  State  assembly.     He  was   largely  engaged  In  cotton 
manufactures,  and  was  president  of  a  railroad  and  of  t\\" 
l».  :I(   Pi  .\  idence  Oct  19,  1851. 

Bpragne  (William),  b.  :it  Cranston,   R.  I..  Sept  12, 
printworks  established  by  hie  grand- 
B  !  on  by  his  father  and  uncle.     His  rather 
oiirdered  in  1844,  and  he  subsequently  became  a  part- 
uli  his  unole  ;  was  governor  of  Rhode  [siand  1860-63; 
in  1861  ottered  a  regiment  and  a  battery  to  the  President, 
wiili  »  hioh  he  took  the  field,  hai  ing  a  o mission  as  brig- 
adier-general :  was  present  at  the  battle  of  Bull  Hun.  where 
his  horse  was  Bhol   under  him,  and  was  in   several  other 
:i  ttions  during  the  Peninsular  campaign  ;  in  1862  was  ohosen 
r.  S.  Senator,  and  was  made  chairman  of  the  committee 
«.n   manufactures;    and   was  re-elected  in    1868,  bis  term 
I    ;     and  served  as  chairman  of  the  committee 
on  public  land?". 

Sprague  (William  Shell),  D.  P..  b.  at  Andover, 
Conn.,  Oct.  16,  1795,  son  of  Benjamin  Sprague,  a  farmer, 
and  descended  from  the  Spragues  of  Duxbury;  was  fitted 
for  college  at  Colchester  Academy  under  the  care  of  the 
venerable  John  Adams,  and  also  enjoyed  in  his  early  edu- 
cation the  assistance  of  Rev.  Dr.  Abiel  Abbot;  graduated 
at  Yale  1815 ;  was  tutu-  in  the  family  of  Major  Lawrence 
Lewis  in  Virginia  1815-16;  graduated  at  Princeton  Semi- 
nary 1819,  in  which  year  he  was  settled  at  West  Springfield, 
Mass.,ascolleague  pastor  with  Rev.  Dr.  Joseph  Latbrop  over 
the  First  Congregational  church;  became  pastor  1821,  on 
the  death  of  Br.  Latbrop  ;  was  installed  pastor  of  the  Second 
Presbyterian  church  at  Albany,  N.Y..  1829,  retaining  that 
post  until  1869;  visited  Europe  1828  and  1836;  made  the 
most  extensive  collection  of  religious  pamphlets  and  of 
;ini  igrapha  known  in  America,  the  former  of  which  he  pre- 
i  to  the  V'.\  Xork  State  library  at  Albany;  was  widely 
known  as  possessing  s  most  exact  biographical  knowledge 
of  American  celebrities,  especially  clergymen.  In  [869  he 
settled  at  Flushing,  I..  I.,  where  he  d.  May  7.  1876.  Au- 
thor of  more  than  100  published  Bermons,  addresses,  "ra- 
tion-, a iii I  essays;  of  Lett*  r*  to  a  DaugkU  r  (1822),  Lecture* 
to  Young  Peopl  (1825),  Letters  from  Europ*  (1828),  Life 
of  Edward  Dorr  Grijffin  (1838),  Lift  of  Timothy  Dwight 
i  .  lectures  on  Revival*  of  Religion  (1832),  Hint*  de- 
signed to  regulaU  the  Intercourse  of  Christians  (1834),  Lee- 
illustrating  th  Contrast  between  True  Christianity  and 
various  oth      §  l  837  I,  -I  i1?*  to  Early  Religion  I  1347), 

Words  to  a  Young  Man1*  Conscience  (1848),  Women  of  the 
Rt'bli  (1850),  Letters  to  young  Men  (2d  ed.  1845),  Visits  to 
/.'<■  .  oeoii  Celebrities  (1855),  Memoirs  of  Rev.  John  and  W. 
A,  McDowell,  /'.  D.  (1864);  wrote  many  introductions  to 
books  by  other  writers,  and  was  a  contributor  to  the  bio- 
graphical department  of  Appletons'  American  Cyclopaedia* 
The  great  work  to  which  the  labor  of  a  life  was  given  was 
the  Annals  of  the  American  Pulpit  (9  vols.,  1857-66  . 

Sprain  [O.  Fr.  t  tpn  iWrc],  or  Subluxation,  a  stretch- 
in.:  or  wrenching  of  the  non-osseous  parts  of  a  joint,  without 
disnla  tement  of  the  bones,  and  either  with  or  without  lesion 
of  ligaments  or  tendons.  Severe  sprains  are  sometimes 
quite  as  serious  and  lasting  in  their  effects  as  dislocations. 
Perfect  rest,  cold  or  sometimes  hot  lotions  'if  the  latter  he 
more  agreeable  to  the  patient),  accompanied  by  the  use  of 
splints  tor  mechanical  support  and  of  opiates  for  the  relief 
of  pain,  are  required  in  the  treatment. 

Sprat,  or  Garvie*  the  ffarengulussprattu9ta  little  her- 
ring of  the  European  seas.   Sprats  are  spice  1.  salted,  dried, 
and  potted  in  many  ways,  and  are  very  good  fresh,  hnt  are 
j  the  poorer  classes.   The  French  presen  e 
of  -mall  sprats  and  sell  them  for  sardines. 
Grreal  are  also  used  for  fertilizing  land.     The 

sprat  is  seldom  over  six  inches  long. 

Sprat  (Thomas  .  b.  in  Devonshire  in  1636;  was  edu- 
cated at  Oxford,  where  be  was  made  D.  D.;  became  chap- 
lain to  the  duke  of  Buckingham,  and  afterward  to  Charles 
I.:  prebendary  of  Westminster  in  1668.  dean  in  1683,  and 
bishop  of  Rochester  in  1684.  He  was  a  member  of  the 
ii  commission  crc  ed  by  James  II..  and  read 
the  fa  ation  of  indulgence  in  Westminster  Abbey, 

but  Boon  bis  place  on  the  commission  in  an 

able  letter,  which  was  the  cause  of  the  extinction  "f  that 
tribunal.  Be  took  the  oath  of  fealty  to  William  and  Mary, 
and  was  a],  j  minted  a  me  in  her  of  the  new  .■■■■'  &iasticaJ  com- 
mission, bnt  so  'ii  after  withdrew.  In  1692  he  was  arrested 
and  kept  in  confinement  ten  days  on  .1  false  iharge  of  con- 
spiracy against  the  new  government.  He  was  oth-  of  the 
Bret  members  of  the  Royal  Society  ; 

a  History  of  th<  !'  mi    1  RyeSouse 

■!i d  poems.     D.  at  Bromley  May  30,  1713. 


Sprr*',  a  river  of  Prussia,  rises  in  the  kingdom  of  Sax- 
ony,  passes  through  Berlin,  and  joins  the  Havel  at  Bpan- 

dan,  after  a  course  of  220  miles.     At  Kosenblatt  it  bee es 

na\  igable  for  small  craft,  and  considerable  traffic  is  carried 
on  along  its  whole  course. 

Sprrm'herg,  town  of  Prussia,  province  of  Branden- 
burg, on  an  island  in  the  Spree,  has  manufactures  of 
Btookings,  hosiery,  tobacco,  and  tiles.  It  has  a  royal  pal- 
ace and  Bome  barracks.     P,  5934. 

Sprons'el  (Kirt),  b.  at  Boldekow,  a  village  nearAnk- 
lam,  in  the  1'russian  province  of  Pomerania,  Aug.  ;i,  1766: 
studied  medicine  at  Halle:  became  professor  of  medicine 
there  in  1789,  and  in  1797  of  botany.  D.  Mar.  [5,  1833. 
The  most  noticeable  of  his  numerous  writings  are  1  -  mch 
pragmatischen  Geschichte  der  Arzneikunde  (5  vols., 
1792-1803),  Beveral  times  reprinted,  Geschichte  der  Botanik 
(1817-18),  and  System*   Vegetabilium  (1S25-28). 

Sprengel's  Air-Pump.    See  Pneumatics. 

Spreng'er  (Aloys),  b.  at  Nassereut  in  the  Tyrol  Sept 
)'..  1813;  studied  medicine,  natural  science,  ami  Oriental 
languages  at  Vienna;  went  in  1S36"  to  London,  where  he 
assisted  the  earl  of  Munster  in  his  work  on  the  Military 
Scienci  of  the  Mohammedan  Nations ;  entered  the  service 
Of  the  East  India  Company,  and  exercised  during  his  stay 
in  India  (1843-57)  a  great  influence  on  the  introduction 
and  establishment  <>f  European  civilization  among  the 
Hindoo  nations  as  president  of  the  college  of  Delhi,  where 
he  lectured  with  great  success  in  Hindostani  on  logic,  math- 
ematics, political  economy,  etc. :  by  his  lithographic  press, 
whence  he  issued  a  Hindustani  weekly,  Kiran  alsadain,  and 
the  Bibliotkeca  Tndica ;  as  government  interpreter,  secre- 
tary to  the  Asiatic  Society,  assistant  resident  at  Lucknow, 
•  lire  tor  of  the  Mohammedan  college  in  Calcutta,  etc.  lie 
returned  to  Europe  through  Palestine,  Syria,  and  Egypt  in 
1857,  and  was  appointed  professor  of  Oriental  languages  at 
Bonn.  He  published  Das  L>-l<>n  und  die  Lehre  des  Mo~ 
hammad  (3  vols,,  Berlin.  1861-65),  in  which  he  brings  to 
light  the  Mohammedanism  which  antedate-  Mohammed. 

Sprisa;?  fcp.,  Adams  co.,  0.     P.  2086. 

Spring,  one  of  the  four  seasons  of  the  year,  properly 
the  first,  so  caller!  because  it  is  the  time  when  vegetation 
"springs/*  as  it  were,  to  life.  In  the  temperate  regions 
of  the  northern  hemisphere  it  includes,  in  a  vague  and  in- 
definite way.  the  months  of  March,  April,  and  May  ;  dune, 
July,  and  August  being  the  summer;  September,  Oot  '  sr, 
and  November,  the  autumn  :  December,  January,  and  Feb- 
ruary, the  winter.  In  the  temperate  regions  of  the  south- 
ern hemisphere  the  order  is  reversed,  September,  October, 
and  November  being  the  spring,  and  March,  April,  and 
May  the  autumn.  In  the  tropical  regions  there  is  strictly 
neither  Spring  nor  autumn,  but  only  two  seasons,  the  wet 
ami  the  dry  :  in  the  polar  regions,  only  two  seasons,  sum- 
mer and  winter.  Spring  may  be  regarded  as  occupying 
the  same  relative  position  among  the  seasons  of  the  year 
as  momirig  does  among  the  periods  of  the  day,  nnd  youth 
among  the  stages  of  human  life. 

Spring  [Ang.-Sax.],  a  fountain  or  a  stream  of  water 
flowing  out  of  the  earth,  and  fed  by  rains  on  higher  lands, 
frequently  quite  distant.  As  the  water  of  springs  often 
flows  through  subterranean  channels  which  are  beyond 
the  reach  of  ohanges  in  surface  temperature,  it  is  little  af- 
fected bj  tie-  Seasons,  and  is  often  maintained  at  about  the 
average  annual  temperature  of  the  locality.  When  it  em- 
anates from  a  deeper  source, it  is  sometimes  highly  heated, 
producing  Thrrm.w.  Springs  (which  see).  When,  as  is 
often  the  case,  the  water  is  impregnated  with  chemical  sub- 
stances, such  springs  are  called  mineral  springs.  (See 
Water.)  J-  S.  Newberry. 

Spring,  tp.,  Jefferson  co..  Ark.     P.  406. 

Sprins,  tp..  Boone  co..  111.     P.  1068. 

Spring,  tp..  Cherokee  co.,  la.     P.  33. 

Spring,  tp.,  Berks  co.,  Pa.     P.  22.V1. 

Spring,  tp..  Centre  co.,  Pa.      P.  160S. 

Spring,  tp.,  Crawford  co..  Pa.,  on  Erie  and  Pittsburg 
II.  R.  and  on  Beaver  and  Erie  Canal.     P.  1522. 

Spring,  tp..  Perry  co..  Pa.     P.  14°-2. 

Spring  Gardiner),  D.D.,  son  of  Samuel,  b.  at  New- 
buryport,  Mass.,  Feb.  24,  17So:  graduated  at  Yale  in  1805  j 
Studied  law  at  New  Haven:  taught  school  for  nearly  two 
years  in  Bermuda  ;  was  admitted  to  the  bar  in  1808 ;  com- 
menced practice, but  abandoned  law  for  theology,  which  he 
studied  at  Amlover;  was  licensed  to  preach  in  1809,  and 
io  the  following  year  became  pastor  of  the  Prick  church  in 
Ken  i  -""k.  then  located  in  Beekman  street,  near  the  pres- 
ent site  of  the  post-office,  but  which  was  removed  in  I85fl 
to  Fifth  avenue  and  Thirty -sixth  street.  Although  invited 
to  the  presidency  of  Hamilton  and  Dartmouth  colleges,  he 
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remained  in  this  pastorate  until  the  close  of  his  life,  but 
seldom  preached  during  the  later  years,  the  pulpit  being 
usually  tilled  by  an  assistant  pastor.  His  published  works 
are — Essays  on  the  Distinguishing  Trail*  of  Christian  Cha- 
racter (1813),  Memoirs  of  Rev.  S.  J.  Mills  (1820),  Frag- 
ments from  the  Stud  11  of  a  Pastor  (1S:!S),  Obligations  of  the 
World  t"  the  Bible  ( 1844),  The  Attraction  of  the  Cross  (1845), 
Tin-  Bible  not  of  Man  (1847),  Discourses  to  Seamen  (1847), 
The  Power  of  the  Pulpit  (1848),  The  Mercy-Seat  (1849), 
First  Things  (1851),  Contrast  between  Good  and  Bad  Men 
(1855),  Uriel:  Chun  h  Memorial (1861),  Pulpit  Ministrations 
(1864),  Personal  Reminiscences  (1S06).     D.  Aug.  18,  1878. 

Spring  (Samuel),  D.  D.,  b.  at  Northbridge,  Mass.,  Feb. 
27,  1740;  graduated  at  Princeton  College  in  1771;  became 
chaplain  in  the  army,  and  accompanied  Arnold's  expedi- 
tion to  Canada  in  1775;  was  ordained  paster  of  the  Con- 
gregational church  in  Newburyport  in  1777, and  continued 
(here  until  his  death.  Ho  was  prominent  in  his  denomina- 
tion, a  recognized  leader  of  the  Hopkinsian  part;  ;  aided 
in  founding  the  theological  seminary  at  Andover,  and  in 
the  establishment  of  the  American  Board  of  Commissioners 
for  Foreign  Missions.  Ho  published  several  controversial 
essays  and  about  25  occasional  sermons.     D.  Mar.  4,  1S19. 

Spring  Arbor,  p. -v.  and  tp.,  Jackson  co.,  Mich.,  on 
Air-line  division  of  Michigan  Central  R.  R.     P,  1117. 

Spring  Balance.  See  Balance,  by  Pbbs.  F.  A.  P. 
Barnard. 

Spring  Hay,  p. -v.  and  tp.,  Woodford  co.,  III.  P.  of  v. 
235  ;  of  tp,  475. 

Spring-Boc  [Dutch  for  "spring-buck,"  so  called  from 
its  habit  of  leaping  when  alarmed],  a  very  beautiful,  active, 
and  graceful  antelope  of  South  Africa,  the  Antidorcas  eu- 
chore.  It  goes  in  immense  herds  upon  the  plains.  Its 
flesh  is  in  some  estimation  as  food,  and  the  hides  are  much 
sought  for  by  tanners.  This  timid  creature,  when  taken  in 
hand  young,  becomes  very  tame,  and  is  sportive  and  too 
familiar,  sometimes  butting  at  all  who  come  near  it. 

Springboro,  p. -v.,  Crawford  co.,  Pa.,  on  Eric  and  Pitts- 
burg li.  R.  and  the  Beaver  and  Erie  Canal.     P.  323. 

Springbo'rough,  p. -v.,  Clear  Creek  tp.,  Warren  co., 
0.     P.  477. 

Spring  Brook,  p. -r.  and  tp.,  Luzerne  co.,  Pa.    P.  426. 

Spring  Brook,  tp.,  Dunn  co.,  Wis.     P.  1061. 

Spring  City,  p. -v.,  Chester  co.,  Pa.,  30  miles  N.  of 
Philadelphia,  on  Schuylkill  Hiver,  has  2  churches,  a  line 
school-house,  1  bank,  1  newspaper,  a  wood-paper  mill, 
Stove-foundry,  sash-factory,  planing-mill,  and  a  brick- 
yard.    P.  about  2UI10.  J.  H.  Rover,  En.  "Sun." 

Spring  City,  p. -v.,  San  Pete  co.,  Ut. 

Spring  Creek,  tp.,  Shelby  co.,  Ala.     P.  11  S3. 

Spring  Creek,  tp.,  Phillips  co.,  Ark.     P.  1563. 

Spring  Creek,  tp.,  Yell  co.,  Ark.     P.  778. 

Spring  Creek,  tp.,  Pike  co.,  III.     P.  1000. 

Spring  Creek,  tp..  Black  Hawk  CO.,  la.     P.  707. 

Spring  Creek,  p.-v,  anil  tp.,  Tama  co..  la.     P.  573. 

Spring  Creek,  tp.,  Saline  co.,  Kan.     P.  726. 

Spring  Creek,  tp.,  Dent  co.,  Mo.     P.  1281. 

Spring  Creek,  tp.,  Douglas  co.,  Mo.     P.  388. 

Spring  Creek,  tp.,  Howell  co.,  Mo.     P.  4  IS. 

Spring  Creek,  tp.,  Maries  co..  Mo.     P.  211. 

Spring  Creek,  p.-v.  and  tp.,  Phelps  co.,  Mo.    P.  1119. 

Spring  Creek,  p.-v.  and  tp.,  Johnson  co.,  Neb.   P.  521. 

Spring  Creek,  p.-v.  and  tp.,  Madison  co.,  N.  C.  P. 
944. 

Spring  Creek,  tp.,  Miami  co.,  O.     P.  1606. 

Spring  Creek,  tp.,  Elk  co.,  Pa.     P.  ,'i;>7. 

Spring  Creek,  p.-v.  ami  tp.,  Warren  co.,  Pa.,  on  Phila- 
delphia and  Erie  division  of  Pennsylvania  R.  It.      P.  1116. 

Spring  Creek,  tp.,  Wirt  co.,  West  Va.     P.  400. 

Springdale,  p.-v.  and  tp.,  Cedar  co.,  la.,  on  lied  Cedar 
River.     1'.  1539. 

Spring  Dale,  p.-v.,  Springfield  tp.,  Hamilton  eo.,  0. 
P.  382. 
Spring'dnle,  p.-v.  and  tp.,  Dane  co.,  Wis.  P.  1 138. 
Spring'er,  a  name  given  by  sportsmen  to  several  varie- 
ties or  <nli-\  nrieties  of  the  hunting  spaniel,  nsed  for  starling 
birds  from  bushy  coverts.  The  Clumber, Sussex, and  Nor- 
folk breeds  ate  the  best.  The  springer  should  weigh  from 
fourteen  to  forty  pounds,  and  should  have  a  good  coat,  a 
feathery  tail,  carried    low.  and    an  active,  graceful    style   of 

work.    The  Clumber  is  especially  liked,  because  it  gives  no 

tongue  while  at  its  duty. 

Spring'lield,  p.-v.  and  tp..  Green  eo.,  Ala.     P.  01... 


Springfield,  p.-v.,  cap.  of  Bon    Homme  eo..    Dak., 

30  miles  W.  of  Yankton,  has  3  churches,  U.  S.  land-office, 
good  schools,  1  newspaper,  a  public  hall,  incorporated  li- 
brary association,  and  1  hotel.  Principal  business,  stock- 
raising  and  farming.     P.  about  500. 

L.  D.  F.  Poore,  Ed.  "  Times." 

Springfield,  p.-v.,  cap.  of  Effingham  co.,  &a.     P.  32. 

Springfield,  city  and  tp.,  capita]  of  the  State  of  Illi- 
nois, and  also  of  Sangamon  co.,  is  situated  on  Chicago 
Alton  and  St.  Louis,  Toledo  Wabash  and  Western,  Oilman 
Clinton  and  Springfield,  Springfield  and  Illinois,  South- 
eastern division  of  Ohio  and  Mississippi,  and  Springfield 
and  North-western  R.  Rs.  P.  (1870)  of  v.  17,864;  of  tp. 
2447.  Its  population,  taken  by  local  authorities  recently, 
is  25,600,  making  it  the  fourth  city  in  size  in  the  State, 
Chicago,  Peoria,  and  Quiney  being  larger.  It  was  se- 
lected as  the  capital  in  1S37.  Two  street  horse-railways 
permeate  the  city  N.  and  S..  E.  and  W. ;  6  coal-shafts 
are  operated  on  the  verge  of  the  city,  where  superior  coal 
in  inexhaustible  quantities  is  mined.  Springfield  has  gas- 
works, a  paid  fire  department,  ami  adequate  waterworks. 
The  principal  manufactories  are,  the  Springfield  woollen- 
mills,  paper  and  pulp  manufactory,  corn-planter  and  baby- 
wagon  manufactory,  Springfield  Watch  Co.,  Springfield 
iron,  steel,  and  rolling  mills,  machine-shops,  spice  and 
hominy  mills.  Sixteen  churches  adorn  its  streets,  several 
of  superior  architectural  beauty.  There  arc  4  ward  schools, 
and  a  fifth  for  colored  children;  also  a  tasteful  high-school 
building:  the  Bettie  Stuart  Institute,  Ursuline  convent,  and 
St.  Joseph's  of  Notre  Dame;  the  home  for  the  friendless 
and  other  charitable  institutions;  a  public  library  and  a 
law  library,  the  latter  belonging  to  the  State.  There  are 
two  daily,  1  tri-weekly,  4  weekly,  and  1  monthly  news- 
paper, and  a  book  and  job   office.     Springfield    was    the 


Lincoln's  Home,  Springfield,  III 
home  of  the  late  President  Lincoln.     Adjoining  Spring- 
field is  Oak  Ridge  Cemetery,  remarkable  for  natural  beauty 


National  Lincoln  Monument,  Springfield,  111. 
and  rosthetie  embollishment.    Here  repose  the  remains  of  the 
lamented  Lincoln,  and  hero  is  erected  the  Lincoln  national 
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monument.     It   was  designed  by  Lark  in  (1.  Mead,  Jr..  of 
Vermont,  and  built  by  William  D.  Richardson  of  Spring- 
i  mer  engaged  to  mould,  casttanddeliverthe 

following  b1  ituary  for  I  -  70,000,  the  latter  to  erect 

the  monument  for  $136,550.     The  statuary  to  consist  of  a 
.mm  ten  feet  high ;  a  group  rep- 
■■. ,  containing  three  figures,  with  appro- 
,     feel   in  height;  group  of  cav- 
alry, and   two  horsemen,  with  accessories,  the 
human                .  '  feet  high,  and  the  horse  in  proportion; 
tillery,  of  three  figures,  same  height;  marine 
ol  three  figures,  Of  same  height ;  and  a  coat-of-arms 
3,      i  he  monument  proper,  excepting  the  groups, 
occupies  "ii  the  ground,  fitted  with  concrete,  a  spare  of  11"A 
in  N.  to  B.  and  72j  feet  from  E.  to  \V.  ;  i.s  built  with 
solid  mt-  inry  of  block  Massachusetts  or  Quiney  gray  gran- 
ite, 3fl                  m- high.     The  monumental  shaft  or  obelisk 
from  ground-line  t  >  apex  is  98  feet  44  inches  high.     There 
is  a  catacomb  and  memorial  hall  at  its  base:  the  former 
has   five  crypts  side  by  Bide  three  feet  above  the  vestibule, 
each  3  feel  square  and  7  in  length.     These  arc  reached  by 
Btone  steps  protocted   by  an  iron  balustrade.     The  central 
crypt  only  i-  visible  through  a  glass  plate ;  in  it  is  the  sar- 
cophagus containing  all  that  was   mortal  of  Abraham  Lin- 
coln.    From  the  terrace  to  the  apex  of  the  obelisk  is  82  feet 


fA  inches;  from  grade-line  to  top  of  the  pedestals  for 
groups,  2S  feet  4  inches;  and  to  the  top  of  the  pedestal 
occupied  by  the  statue  of  Lincoln  is  35  feet  6  inches.  It  is 
understood  that  several  cities  of  the  Union  intend  to  fur- 
nish the  groups  at  their  individual  expense.  When  these 
are  constructed  and  placed  in  position,  the  monument  will 
be  complete.  Within  Memorial  Hall  arc  deposited  articles 
used  by  Mr.  Lincoln  or  associated  with  his  memory.  Here 
is  a  stone  given  to  him  by  Roman  patriots  during  the  early 
part  of  his  second  term.  It  was  detached  from  the  wall  built 
by  Scrvius  Tullius.  The  stone  bears  a  Latin  inscription, 
translated  as  follows:  "To  Abraham  Lincoln,  President 
for  the  second  time  of  the  American  republic,  citizens  of 
Rome  present  this  stone  from  the  wall  of  Servius  Tullius, 
by  which  the  memory  of  each  of  those  brave  assertors  of 
human  liberty  may  be  associated.  Anno  1S65."  This 
block  is  27i  inches  long,  19  inches  wide,  and  8|  inches 
thick.  Other  objects  of  interest  are  deposited  in  Memorial 
Hall.  Two  of  the  crypts  contain  the  remains  of  two  of  the 
children  of  Mr.  Lincoln — Eddie  and  Willie. 

The  new  capitol  at  Springfield  was  authorized  by  statute 
in  1867,  under  the  supervision  of  a  board  of  commissioners. 
Its  cost  is  limited  to  $3,500,000.  The  cornerstone  was  laid 
Oct.  5,  1868,  with  imposing  Masonic  ceremonies.  The 
ground-plan  forms  a  great  cross;  the  superstructure  is  of 


State-house,  Springfield,  111. 


the  stylo  of  architecture  termed  classic.  It  blends  the  an- 
cient and  modern  arts  «>t  building,  so  as  to  secure  the  great- 
est Btrength  and  solidity  and  preserve  an  exterior  light 
and  airy  appearance.  The  grand  outlines  are — total 
length  from  N.  bo  B.,  359  feet,  exclusive  of  porticoes. 
which  add  2"  feet  to  each  front.  From  E.  to  W.  it  is 
■  r,  including  the  portico  on  the  eastern  or  princi- 
pal front.  The  G  ,  tove  the  basement  is  19  feet 
high,  ii-  floor  supported  by  brick  arches,  double  in  the 
halls,  2  feet  below  each  other,  forming  viaducts  for  a  supply 
of  fresh  air.  A  layer  of  concrete  covers  the  area  of  the 
arches;  upon  t his.  imbedded  in  cement,  is  laid  marble 
flooring.  This  first  floor  is  devoted  to  private  rooms  for 
the  judges  of  the  State  supreme  curt,  rooms  for  consnl- 
a,  for  storage  of  stationery,  etc  Here,  also,  are  geo- 
logical specimens  in  rooms.  Another  apartment  is  occu- 
pied by  the  adjutant-general  and  the  museum.  The  story 
is  lighted  by  windows  and  the  glass  ceiling  in  the  centre, 


forming  the  floor  of  the  rotunda.  Next  above  is  the  prin- 
cipal story,  22^  feet  from  floor  to  ceiling.  Here  is  the  main 
corridor,  running  the  entire  length  of  the  building  N.  and 
S.,  359  feet  long  and  2+  feet  wide;  the  grand  corridor 
crosses  it  at  right  angles  under  the  dome  from  E.  to  W. 
The  main  corridor  is  finished  with  marble  pilasters.  The 
grand  corridor,  extending  from  the  eastern  portico  to  the 
grand  stairway  in  the  western  wing,  is  32  feet  wide,  with 
massive  marble  pillars  very  elaborately  finished.  On  this 
floor  are  the  governor's  reception  and  private  rooms,  offices 
of  the  secretary  of  state.  State  treasurer,  auditor,  super- 
intendent of  public  instruction,  a  law  library.  State  docu- 
ment library,  attorney-general's  office. supreme  court-room, 
supreme  court  clerk's  office,  four  massive  stone  fireproof 
vaults,  the  treasurer's  burglar-proof  safe,  and  geologists' 
store-rooms.  Its  steps  are  sixteen  feet  long,  of  Tennessee 
marble.  The  floors  in  the  halls  and  corridors  are  chequered 
marble  in  alternate  squares  of  various  colors.     The  prin- 
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cipal  entrance  is  from  the  E.  by  a  flight  of  stone  steps  7-'> 
feet  wide,  ascending  to  the  grand  portico.  The  second 
principal  story  is  4.;  feet  from  Moor  to  ceiling.  Upon  this 
floor  is  the  senate  chamber  and  hall  of  representatives.  The 
former  is  7  J  by  02  feet.  Adjoining  are  rooms  for  the  sev- 
eral officers  of  the  senate.  Crossing  the  corridor  is  Repre- 
sentative Hall,  100  by  66  feet.  Another  story  above  is 
devoted  to  galleries,  committee-rooms,  etc.  Mansard  roofs, 
sides  lined  with  copper,  top  with  slate,  cover  the  building. 
In  the  centre  a  stately  dome,  surmounted  by  lantern  with 
li  ill  mii  pinnacle,  rises  320  feet  from  the  ground,  43  feet  high- 
er than  the  Capitol  at  Washington.  The  lantern  is  1G  feet 
wide  and  21  Ret  high;  frame  of  iron,  sides  of  glass.  Two 
sets  of  elevators  from  first  floor  ascend  to  the  upper  stories. 
The  rotunda  is  76  feet  in  diameter.  From  the  glass  floor, 
where  the  grand  and  main  corridors  intersect,  to  the  fres- 
coed work  beneath  the  dome,  is  a  view  217  feet  without 
obstruction  to  sight.  Each  portico  has  ten  columns,  45 
feet  high  above  the  plinth-box,  4k  feet  in  diameter.  The 
eastern  or  principal  portico  is  90  feet  wide.  On  each  front 
corner  is  a  turret  132  feet  high,  surmounted,  that  of  the 
northern  by  a  statue  of  Lincoln,  that  of  the  southern  by 
one  of  Douglas.  For  heating  and  ventilation,  a  steam- 
engine  of  40  horse-power  occupies  a  lot  200  feet  from  the 
State-house.  Hot  air  in  pipes  underground  ia  conveyed, 
and  a  fan  12  feet  in  diameter  connects  for  purposes  of  ven- 
tilation. The  State-house  is  constructed  of  cut  stone,  iron, 
and  marble.  Its  interior  arrangement,  finish,  and  the  fur- 
niture of  the  rooms  and  halls  are  in  perfect  keeping  with 
the  style  of  the  building. 

In  1S66,  during  Pres.  Johnson's  administration,  the  U.  S. 
government  began  the  erection  in  this  city  of  the  U.  S. 
court-houso  and  post-office  building,  finishing  it  in  1S68. 
It  is  built  of  Nauvoo  stone,  is  three  stories  high,  cost 
$300,000  completed,  and  is  a  good,  substantial  building. 
E.  L.  MrcnniTT,  En.  "  Register." 

Springfield,  tp.,  Allen  co.,  Ind.     P.  1749. 

Springfield,  p. -v.  and  tp.,  Franklin  co.,  Ind.    P.  1513. 

Springfield,  tp.,  La  Grange  co.,  Ind.     P.  928. 

Springfield,  tp.,  La  Porte  co.,  Ind.     P.  1072. 

Springfield,  tp.,  Cedar  co.,  Ia.     P.  1509. 

Springfield,  tp.,  Winneshiek  co.,  Ia.     P.  1260. 

Springfield,  p. -v.,  cap.  of  Washington  co.,  Ky.,  has  1 
newspaper.     P.  502. 

Springfield,  p. -v.,  Livingston  parish,  La.,  on  Tickfaw 
River. 

Springfield,  p. -v.  and  tp.,  Penobscot  co.,  Me.     P.  879. 

Springfield,  city,  cap.  of  Hampden  eo.,  Mass.,  on  the 
K.  bank  of  Connecticut  River,  98  miles  W.  by  S.  from  Bos- 
ton and  138  miles  N.  N.  E.  from  New  York,  in  hit.  42°  6' 
10"  N.,  Ion.  72°  :'»;V  12'  W.  The  western  part  of  the  city 
is  level;  the  eastern  part  is  on  high  ground,  which  rises 
gradually  from  the  river-valley,  commanding  an  extensive 
prospect  and  furnishing  many  beautiful  sites  for  residences 
and  public  buildings.  The  city  is  well  built;  its  streets 
arc  wide,  and  are  adorned  with  fine  shade-trees.  Five  rail- 
roads centre  here — viz.  IJoston  and  Albany,  New  York 
New  Haven  and  Hartford,  Connecticut  Hiver,  Springfield 
Athol  and  North-eastern,  Connecticut  Valley  and  Spring- 
field. The  three  former  meet  in  one  spacious  and  commo- 
dious station,  and  all  of  them  have  extensive  connections. 
The  city  hall  is  a  large  building  of  the  Romanesque  order, 
and  contains  the  city  offices  anil  an  audience-room  sealing 
2300  persons.  The  city  library  is  one  of  the  finest  of  the 
public  buildings.  It  is  built  of  brick,  in  the  modern  <iothic 
style,  with  tarings  of  stone.  It  contains,  besides  a  library 
of  39,500  volumes,  a  museum  of  natural  history  and  eth- 
nology. The  court-house  and  the  Boston  and  Albany  B.  B. 
block  are  handsome  structure*  of  granite.  The  high-school 
building  is  large  and  convenient.  Six  grammar  schools  are 
located  in  various  sections  of  the  city  in  new  and  substantial 
huildings  of  modern  design.  The  entire  school  system  em- 
braces 29  buildings  and  furnishes  employment  for  1  10  teach- 
ers  and    instruction  for  6001)  pupils.     Besides  the  public 

pel Is,  there  are  several  private  educational   institutions. 

The  eity  contains  27  churches — viz.  7  Congregational, 
5  Methodist,  5  Roman  Catholic.  3  Baptist,  1  Episcopal,  1 
Unitarian,  1  Universalis*,  1  Advent,  I  Union  Evangelical, 
1  Swcdenborginn,  I  Free  Religion.  There  are  7  national 
banks,  3  savings  banks,  1  trust  banking  company,  1  clear- 
ing-house, 3  insurance  companies.  Two  daily  papers  are 
published  here,  which  also  issue  weekly  editions;  there  are 
also  ■'•  weekly  papers.  The  1'.  S.  armory  is  located  here. 
During  the  Revolution  there  was  a  depot  for  military  stores 
and  a  place  for  repairing  arms,  but  the  armory  was  not 
established  for  the  manufacture  of  arms  until  1791.  The 
arsenal,  offices,  store-houses,  and  principal  workshops  arc 
on  the  high  ground  in  the  eastern  part  of  the  eity,  but  the 
heavier  operations  required  are  carried  on  in  the  southerly 


part  of  the  city,  on  Mill  River.  The  breech-loader,  model 
of  L873,  is  now  manufactured  here.  About  350  men  are 
employed.  During  the  civil  war  the  armory  gave  occu- 
pation to  3000  men,  and  1000  rifles  were  turned  out  in  a 
day.  The  arsenal  is  a  spacious  building,  200  feet  by  70, 
and  three  stories  high,  and  is  capable  of  containing 
100,000  stand  of  arms  on  each  floor.  An  extensive  and 
beautiful  view  is  obtained  from  the  tower.  A  pistol  man- 
ufactory and  the  Wason  Co.  Car-works  are  known  through- 
out the  country,  and  have  filled  large  orders  for  foreign 
nations.  There  are  also  extensive  manufactures  of  cot- 
ton and  woollen  goods,  boilers,  blank  books,  engines,  but- 
tons, carriages,  confectionery,  furniture,  cards,  corrugated 
iron,  gold  and  silver  plating,  trunks  and  harnesses,  paper, 
paper  boxes,  paper  collars,  picture  frames,  .soda  fountains, 
spectacles,  tools,  envelopes,  etc. 

The  waterworks  are  under  the  care  of  a  board  of  com- 
missioners, and  the  city  is  plentifully  supplied  with  water 
for  daily  use,  while  numerous  reservoirs  and  high-service 
hydrants  furnish  protection  against  fire.  The  fire  depart- 
ment consists  of  a  chief  and  5  assistant  engineers,  together 
with  116  officers  and  men.  There  are  (i  steam  tire  engines 
and  1  chemical  engine,  several  hose-carts,  and  about  S000 
feet  of  hose.  The  leading  hotels  arc  the  Massasoit  House, 
Coolcy's,  and  Haynes's  hotels.  The  Springfield  cemetery 
contains  about  40  acres,  and  is  rendered  beautiful  by  the 
diversity  of  its  natural  scenery  and  the  variety  of  its  shade 
trees  and  fountains.  Hampden  Park,  containing  about  60 
aeres,  is  under  the  control  of  the  Hampden  Park  Associa- 
tion, and  is  used  for  public  recreations  and  active  sports. 
The  street  railway  corporation  was  organized  in  1860;  the 
tracks  connect  the  extreme  sections  of  the  city.  Indian 
Orchard  is  a  busy  manufacturing  suburb  in  the  eastern 
part  of  the  city,  containing  3  churches  and  several  cotton- 
mills.  Springfield  was  first  settled  in  1636  by  emigrants 
from  Roxbury,  under  the  leadership  of  William  Pynehon,  a 
gentleman  of  wealth  and  education.  The  town  was  first  called 
Affftwftm,  the  Indian  name  for  a  portion  of  the  territory  occu- 
pied. West  Springfield,  Cfncopce,  and  several  of  the  neigh- 
boring towns  were  then  included  in  its  boundaries.  In  1637 
the  first  church  was  organized,  with  Rev.  (Jcorge  Moxon 
as  pastor.  In  1640  the  name  of  the  settlement  was  changed 
to  Springfield  in  compliment  to  Mr.  Pynehon,  who  camo 
from  Springfield,  Eng.  In  1675,  during  King  Philip's  war, 
the  town  was  burned  by  the  Indians.  During  Shays's  re- 
bellion, in  1787,  the  U.  S.  arsenal  was  attacked,  but  tho 
insurgents  were  dispersed  by  the  State  militia,  under  tho 
command  of  Gen.  Shepard.  Springfield  became  a  city  in 
1S52.     P.  in  1875,  31,05^;  in  1870,  26,703. 

William  Rice. 

Springfield,  p. -v.  and  tp.,  Oakland  co.,  Mich.   P.  137S. 

Springfield,  eity,  and  county-seat  of  Greene  co.,  Mo.. 
on  the  summit  of  the  Ozark  Mountains,  on  Atlantic  and 
Pacific  R.  R.,  241  miles  from  St.  Louis,  has  9000  inhabit- 
ants, and  is  the  business  centre  for  the  whole  of  S.  W. 
Missouri  and  Northern  Arkansas.  Tho  lead  and  zinc 
mines  developed  and  in  process  of  development  in  Chris- 
tian, Jasper,  Newton,  Dade,  Wright,  Webster,  Hickory, 
and  other  counties  in  S.  W.  Missouri  are  the  richest  ami 
most  extensive  in  the  world.  Its  climate  is  very  mild  and 
healthful,  5  weekly  newspapers  arc  published;  2  large 
public-school  buildings,  each  under  a  corps  of  competent 
teachers,  offer  the  advantages  of  education;  and  Drury  Col- 
lege furnishes  a  complete  scientific  and  classical  course. 
In  connection  with  the  college  is  an  incorporated  and  well- 
organized  musical  conservatory.  There  an-  11  church 
buildings  and  3  banks;  the  leading  manufactories  are  a 
OOtton-mill,  woollen-mill,  wagon-factory,  3  nouring-mills, 
2  planing -mills,  2  iron-foundries,  furniture  factory,  and  4 
tobacco-factories;  tho  streets,  business-houses,  and  public 
buildings  arc  lit  with  gas.  It  is  the  largest  town  in  the 
South-west,  and  is  growing  rapidly,  over  $200,000  having 
been  expended  last  year  for  improvements.  P.  in  1S70, 
5555.        J.  P.  Tracy,  En.  "Springfii-xd  Advertiser." 

Springfield,  tp.,  Henry  co.,  Mo.     P.  ls'.ui. 

Springfield,  p. -v.  and  tp.,  Sullivan  co.,  N.  H.    P.  7S1. 

Springfield,  tp.,  Burlington  co.,  N.  J.      P.  1761. 

Springfield,  p. -v.  and  tp.,  Union  eo.,  N.  J.     P.  770. 

Springfield,  p. -v.  and  tp.,  Otsego  co.,  N.  Y.     P.  2022. 

Springfield,  tp.,  Nash  co..  N.  C.     P.  2111. 

Springfield,  city  and  tp.,  cap.  of  Clark  eo.,  0.,  is  en 
Cleveland  Columbus  Cincinnati  and  Indianapolis,  Cleve- 
land Sandusky  and  Cincinnati,  Colambus  Springfield  and 
Cincinnati,  Pan  Handle,  and  Atlantic  and  Great  Western 
It.  Its..  SO  miles  from  Cincinnati,  10  from  Columbus,  and 
1 1 1 1  from  Cleveland.  Springfield  has  over  20  churches  an  I 
1  horse  railroad.  The  city  has  among  its  literary  institu- 
tions Wittenberg  College,  the  Springfield  Seminary  for 
Young  Women,  and  excellent  public  schools;  lias  1  daily,  L 
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Springfield)  tp.j 

Springfield,  1 1 > . . 
Springfield,  tp., 
Springfield,  tp. 
Springfield,  tp. 

S  (i  i  i  n  •_:  li  i  Id.  tp. 

Springfield,  tp., 


tri-weekly,  5  weekly,  and  2  monthly  newspapers;  it  has  70 
different  fs  lories,  employing  about  4000  men.  In  June, 
1874,  2.1,000  i  [lampion  reapers  and  mowers  were  made 
.,,,1  gold,  Imong  the  other  products  are  grain-drills, 
iratora,  horse-powers,  water-wheels, 

i  engines,  Bteam-boilers,  steam-heaters,  woollen  g Is, 

ing  paper,  Bpring  beds,  wringers,  furni- 
ture ot  all  kinds,  baking-powder,  iron  fencing,  malleable 
iron-work,  reaper  and  mower  knives,  cutter-bars,  reaper- 
uiised  ironwork,  house-heaters,  lime,  dressed 
[";,,„..!  linseed  "ii.  Hour,  whisky,  beer,  etc.    The 

proximity  to  Mad  River.     P.  (1870)  of  city, 
2;  of  tp.  2888. 

e.  H.  Nichols,  En.  "  Daily  Republic." 

Springfield,  tp..  Gallia  oo.,  0.    P.  1824. 
Springfield,  tp..  Hamilton  CO.,  0.     1'.  6848. 
Springfield,  tp..  Jefferson  oo.,  O.     1'.  826. 
Springfield,  tp..  Lucas  ......  0.    P.  701. 

Springfield,  tp.,  Mahoning  co.,  O.     I'.  21  50. 
Springfield,  tp..  Muskingum  CO.,  O.     P.  4022. 
Springfield,  tp..  Richland  .....  0.    P.  2046. 

Springfield,  tp..  Boss  co.,  O.    P.  1238. 

Springfield,  tp..  Summit  eo.,  O.     P.  2085. 
Springfield,  tp..  Williams  eo..  O.     P.  1981. 
Springfield,  p.-v.  and  tp.,  Bradford  eo..  Pa.    P.  1455. 
Springfield,  tp.,  Bucks  eo.,  Pa.     P.  2551. 

Delaware  eo.,  Pa.     P.  1267. 
Eric  eo..  Pa.     P.  1742. 
Fayette  eo..  Pa.     P.  1629. 
,  Huntingdon  co.,  Pa.     P.  738. 
Mercer  eo..  Pa.     P.  1318. 
Montgomery  eo.,  Pa.     P.  1222. 
,  York  co.,  Pa.     P.  1958. 
Springfield,  tp.,  Edgefield  co.,  S.  Q.     P.  1861. 
Springfield,  p.-v.,  cap.  of  Robertson  eo..  Tcnn..  on  St. 
Louis  and  South-eastern   H.  R.,  30  miles  X.  of  Nashville, 
contains   2  churches,  2  academies,  1   bank.  1   newspaper, 
and  2  large  merchant-mills.    It  is  noted  for  its  production 
of  the  finest  corn  whisky  in  America.     P.  about  2000. 

Abchie  Thomas.  En.  "  Record." 
Springfield,  p.-v.,  Limestone  eo.,  Tex. 
Springfield,  p.-v.  and  tp.,  Windsor  eo..  Vt..  on  Black 
and  Connecticut  rivers,  and  opposite  Charlestown,  X.  II.,  on 
Vermont  Central  R.  P.,  has  2  newspapers.     P.  of  v.  1337; 
of  tp.  2937. 

Springfield,  tp.,  Page  eo„  Va.     P.  1935. 
Springfield,  tp.,  Hampshire  co.,  West  Va.     P.  1273. 
Springfield,  tp.,  Monroe  eo..  West  Va.     P.  1624. 
Springfield,  tp.,  Adams  co..  Wis.     P.  386. 
Springfield,  tp..  Dane  eo..  Wis.     P.  1439. 
Springfield,  tp..  Jackson  eo..  Wis.     P.  711. 
Springfield,  tp..  Marquette  eo..  Wis.     P.  261. 
Springfield,  tp..  St.  Croix  eo..  Wis.     P.  372. 
Springfield  Centre,  p.-v.,  Springfield  tp.,  Otsego  co., 
X.  V. 

Spring  Garden,  p.-v.  and  tp.,  Cherokee  co.,  Ala.  P. 
161. 

Spring  (.anion,  p.-v.  and  tp.,  Jefferson  co.,  HI.  P. 
205. 

Spring  Garden,  tp.,  York  co.,  Pa.     P.  3040. 

Spring  Green,  p.-v.  and  tp.,  Sauk  eo.,  Wis.,  on  Wis- 
a  River  and  on  Prairie  du  Chien  division  of  Mil- 
waukee and  St.  Paul  R.  R.     P.  of  v.  422:  of  tp.  1156. 

Spring  Grove,  p.-v.  and  tp..  Warren  co.,  111.  P.  1080. 
Spring  Grove,  p.-v.  and  tp..  Linn  eo..  la.     P.  795. 
Spring  Grove,  p.-v.  and  tp.,  Houston  co.,  Minn.     P. 
1331. 

Spring  Grove,  tp..  Edgefield  co.,  S.  C.     P.  2177. 

Spring  Grove,  tp..  Green  co.,  Wis.     p.  1230. 

Spring  Hill,  tp..  Drew  eo.,  Ala.     P.  1128. 

Spring  Hill,  tp..  Marengo  .....  Ala.     P.  2972. 

Spring  Hill,  tp..  Pickens  co.,  Ala.     P.  0  12. 

Spring  Hill,  p.-v.  and  tp..  Hempstead  co..  Ark.  P. 
1210. 

Spring  Hill,  p.-v.  and  tp..  Johnson  co.,  Kan.,  on  Mis- 
souri River  Fort  Sett  and  Gulf  R.  R.     P.  959. 
Spring  Hill,  tp..  Wilson  co.,  X.  C.     P.  636. 
Spring  Hill,  tp.,  Fayette  co.,  Pa.     P.  1644. 
Spring  Hill,  tp.,  Greene  co.,  Pa.     P.  1484. 


Spring  Hill,  tp.,  Lancaster  co.,  S.  C.     P.  1142. 

Spring  Hill,  p.-v.,  Maury  co.,  Tenn.,  on  Louisville 
and  Memphis  line  of  Louisville  Nashville  and  Great 
Southern  R.  R. 

Spring  Hill  College,  situated  about  5  miles  from 
Mobile,  Ala.,  was  founded  in  1830  by  Rev.  .Michael  Porticr, 
first  Roman  Catholic  bishop  of  Alabama.  In  ls:>6  a  char- 
in  was  grunted  by  which  the  president  and  faculty  were 
empowered  to  confer  the  usual  academic  degrees;  and  in 
Aug.,  1840,  Pope  Gregory  XVI.  raised  the  college  to  the 
rank  of  a  Roman  Catholic  university.  In  1817  it  passed 
into  the  hands  of  the  Jesuits,  under  whose  control  it  still 
remains.  The  edifice  was  burned  Feb.  4,  1869,  and  was 
rebuilt  the  same  year. 

Spring  Hills,  p.-v.,  Harrison  tp.,  Champaign  CO.,  0. 
P.  172. 

Spring  Lake,  tp.,  Tazewell  co..  III.     P.  857. 

Spring  Lake,  p.-v.  and  tp.,  Ottawa  co.,  Mich.,  on  tho 
E.  shore  of  Lake  Michigan,  and  on  Detroit  and  Milwau- 
kee K.  R.,  in  the  centre  of  the  "peach  belt."  contains 
5  churches,  excellent  schools,  1  newspaper,  a  horticultural 
hall,  3  hotels,  7  steam  saw-mills,  a  mineral  spring,  and 
one  of  the  best  harbors  on  the  lake.     P.  of  v.  1156;  of  tp. 

1S36.  D.  R.  Waters,  En.  "  Independent." 

Spring  Lake,  tp..  Scott  co..  Minn.     P.  939. 

Spring  Lake,  tp.,  Pierce  co..  Wis.     P.  386. 

Spring  Place,  p.-v.,  cap.  of  Murray  co.,  tia.     P.  24s. 

Spring  Point,  tp.,  Cumberland  co..  111.     1>.  833. 

Springport,  p.-v.  and  tp.,  Jackson  co.,  Mich.     P.  1 292. 

Springport,  tp..  Cayuga  co.,  X.  Y.     P.  2175. 

Spring  Prairie,  p.-v.  and  tp.,  Walworth  co.,  Wis.  P. 
1209. 

Spring  River,  tp..  Lawrence  co..  Ark.     P.  729. 

Spring  River,  tp.,  Lawrence  co..  .Mo.     P.  1098. 

Spring  Rock,  tp.,  Clinton  oo.,  la.     P.  1694. 

Spring  Vale,  v.  and  tp.,  Humboldt  co.,  la.  P.  of  v. 
335:  of  tp.  533. 

Springvale,  p.-v.,  York  co.,  Me.,  on  Portland  and 
Rochester  R.  R. 

Spring  Vale,  tp..  Isanti  eo..  Minn.     P.  93. 

Springvale,  tp.,  Columbia  co.,  Wis.     P.  797. 

Springvale,  tp.,  Fond  du  Lac  co..  Wis.     P.  1246. 

Spring  Valley,  tp.,  Colusa  co.,  Cal.     P.  850. 

Spring  Valley,  tp.,  Dallas  co.,  la.     P.  908. 

Spring  Valley,  tp..  Monona  co.,  la.     P.  142. 

Spring  Valley,  tp.,  Cherokee  co.,  Kan.     P.  1080. 

Spring  Valley,  p.-v.  and  tp.,  Fillmore  co.,  Minn.,  on 
Southern  Minnesota  R.  R.,  75  miles  W.  of  La  Crosse,  Wis., 
lias  4  churches,  a  high  school,  1  bank,  2  public  balls,  1 
newspaper,  a  foundry,  1  fanning-mill  factory,  2  planing- 
mills,  ."-  hotels,  and  a  wagon-factory.  It  is  the  business- 
centre  of  a  large  wheat-growing  region.      P.  1279. 

A.  M.  Hutchinson,  Ed.  •■  Western  Progress." 

Spring  Valley,  tp..  Shannon  co.,  Mo.     P.  251. 

Spring  Valley,  p.-v.,  Ramapotp., Rockland  co.,N.Y., 
on  Picrmont  branch  of  Erie  R.  R. 

Spring  Valley,  p.-v.  and  tp..  Greene  eo.,  0.,  on  Little 
.Miami  R.  R.     P.  of  v.  290:  of  tp.  1555. 

Spring  Valley,  tp.,  Rock  co.,  Wis.     P.  1253. 

Spring'ville,  p.-v.  and  tp.,  St.  Clair  co.,  Ala.,  on  Ala- 
bama and  Chattanooga  R.  R.     P.  1080. 

Springville,  pi. -v..  Linn  tp.,  Linn  co.,  la.,  on  Dubuque 
and  South-western  R.  R. 

Springville,  tp.,  Wexford  co.,  Mich.     P.  107. 

Springville,  p.-v.,  Erie  co.,  N.  \\,  30  miles  S.  of  Buf- 
falo,  has  6  churches,  an  endowed  academy.  1  newspaper,  a 
banking-house,  iron-foundry  and  machine-shops,  a  hand- 
some park,  and  mills.  It  is  the  centre  of  one  of  the  rich- 
est dairying  sections  in  the  State.     P.  1006. 

W.  W.  IU.akelev,  En.  "Journal  and  Herald." 

Springville,  p.-v.  and  tp.,  Susquehanna  co.,  Pa.  P. 
1424. 

Springwater,  p.-v.  and  tp..  Livingston  co.,  N.  Y.,  on 
Rochester  branch  of  Erie  R.  R.      P.  2174. 

Springwater,  p.-v.  and  tp.,  Waushara  eo.,  Wis.  P. 
466. 

Spring  Wells,  p.-v.  and  tp.,  Wayne  eo.,  Mich.  P. 
3488. 

Sproat  (Ebenezbr),  b.  at  Middleborough.  Mass..  in 
1752  :  served  in  the  Revolutionary  army  as  captain,  major, 
and  lieutenant-colonel,  commanding  2d  Massachusetts  reg- 
iment; was  in  Glover's  brigade  at  Trenton,  Princeton,  and 
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Monmouth;  was  made  inspector  of  the  brigade  by  Baron 
Steuben  ;  settled  after  the  war  as  a  surveyor  at  Providence, 
R.  I.,  where  lie  married  a  daughter  of  Commodore  Whip- 
ple ;  began  a  survey  of  Ohio  lands  17s<>;  was  the  leader 
of  the  party  of  emigrants  who  founded  Marietta  1788;  was 
fourteen  years  sheriff  and  colonel  of  militia,  and  was  called 
by  the  Indians  '*  the  Big  Buckeye."  I>.  at  Marietta  in  Feb., 
1805. 

Sprot'tau*  town  of  Prussia,  province  of  Silesia,  at  the 
influx  of  the  Sprottau  in  the  Bober,  manufactures  cloth, 
linen,  and  cotton  fabrics,  tobacco,  beer,  ami  tiles,  and  has 
52SO  inhabitants. 

Spruce,  a  name  applied  to  several  trees  of  the  fir  genus 
(Abies),  and  in  the  U.S.  especially  to  A.  nigra,  black  or 
double  spruce,  and  A.  alba,  white  or  single  spruce.     Both 


of  these  afford   much   useful    timber,  supi 


to  that  of 


hemlock,  but  inferior  to  the  best,  pine.  There  are  also  sev- 
eral trees  called  spruce  on  our  Pacific  coast.  (A  full  list  of 
these  and  of  the  Old-World  spruces  is  given  in  the  article 
Evkkciiken.  See  also  Fnt  and  Pine.)  Much  the  finest  of 
the  foreign  evergreens  here  seen  in  culture  is  the  Norway 
spruce  (  A.  exci  ha),  a  noble  forest  tree  of  the  N.  of  Europe. 
Our  native  spruces  afford  a  resinous  substance  called 
spruce-gum,  much  used  as  a  masticatory-  The  tops  are 
often  brewed  to  make  a  pleasant  drink  called  spruce  beer, 
which  is  regarded  as  antiscorbutic. 

Spruce,  tp.,  Bates  co.,  Mo.     P.  1506. 

Spruce  Creek,  p. -v.,  Morris  tp.,  Huntingdon  co.,  Pa., 
on  Pennsylvania  R.  R. 

Spruce  Head,  an  island  on  the  Atlantic  coast,  consti- 
tuting a  tp.  of  Hancock  co.,  Me.     P.  22. 

Spruce  Hill,  p.-v.  and  tp.,  Juniata  co.,  Pa.     P.  899. 

Spurge.     See  Euphorbia. 

Spur'geon  (Chaulfis  Hadpon),  b.  at  Kclvedon,  Essex, 
June  19,  1834,  the  son  of  an  Independent  preacher;  was 
educated  at  Colchester ;  became  usher  of  a  school  at  New- 
market, but,  embracing  Baptist  views,  joined  a  congrega- 
tion of  that  denomination  in  Cambridge;  became  a  tract 
distributor  and  village  preacher,  and  at  the  age  of  eighteen 
minister  of  a  small  chapel  at  Waterbeach,  where  he  soon 
became  noted  for  his  zeal  and  eloquence.  He  went  tt>  Lon- 
don in  1853,  where  he  at  once  attracted  audiences  so  numer- 
ous that  the  congregation  was  compelled  to  remove  first  to 
Exeter  Hall,  and  thence  to  the  still  larger  Surrey  Hall.  In 
1 86 1  an  immense  chapel,  called  "  the  Tabernacle,"  was 
built  for  him  in  Newington  Butts,  London,  where  he  has 
since  preached.  Nearly  20.0(H)  persons  have  been  admitted 
'to  his  church,  and  thirty-six  other  chapels  have  been  opened 
in  London,  the  ministers  of  which  were  trained  at  a  college 
founded  and  directed  by  him.  His  sermons  are  regularly 
reported  and  printed  weekly,  and  from  them  nearly  a  score 
of  volumes  has  been  made  up.  He  has  also  published — 
The  Saint  and  his  Saviour  (1857),  Gleanings  among  the 
SJieaves  (1868))  John  Ploughman's  Talkt  Evening  by  Ei'eii- 
ing  and  Readings  for  do-  Closet  (1869),  Feathers  for  Ar- 
rows  (1870),  Types  find  Emblems  and  Lee/ares  to  my  Stu- 
dents (1875).  In  1867  he  laid  the  foundation  of  an  orphan- 
age established  by  his  congregation,  ami  since  18G5  has 
edited  a  journal,   The  Sironl  mnl  the   Trout  I. 

Spur'rey,  a  popular  name  for  plants  of  the  genera 
Spergula  and  Spergnlaria,  belonging  to  the  order  Caryo- 
pnyllaceae.  Spergula  arvensis,  well  known  to  farmers  of 
Europe  and  North  America  as  a  weed,  is  profitably  culti- 
vated in  the  Low  Countries  and  Germany  as  a  forage- 
plant,  and  its  seeds  yield  a  valuable  oil  and  oil-cake.  S. 
pilifera,  a  dwarf  alpine  plant,  has  been  recommended  as  a 
lawn-plant  in  proper  climates,  handsomer  than  grass,  and 
requiring  much  less  care. 

Spurz'heim  (Kaspar),  b.  at  Longwich,  near  Treves, 
in  Rhenish  Prussia,  Dec.  31,  I776j  studied  medicine  at 
Treves  and  Vienna,  and  became  a  zealous  disciple  of  Dr. 
Gall,  whom  he  accompanied  on  his  travels  in  Germany 
and  France,  and  assisted  in  popularizing  his  phrenological 
doctrines  by  lecturing,  newspaper  articles,  etc.  In  1813 
he  separated  from  (Jail,  and  undertook  the  introduction  of 
the  new  doctrines  in  England,  where  he  resided  from  lslii 
to  1817,  and  from  ISl'I  to  L 82 8,  and  gave  very  popular 
lectures.  In  1832  he  came  to  the  U.  S.,  and  had  just 
created  a  great  sensation  when  he  d.  at  Boston  Nov.  10, 
1832.  Among  his  writings  are — The  Physiognomical  Sys- 
tem of  Drs,  Qall  and  Spurtheim  (London,  1815),  Outlines 
of  the  Physiognomical  System  (1815),  Sur  hi  Folic  {Paris. 
1818),  Essai  philosophioue  sur  f<t  Nature  morale  et  intel- 
Uciuelle  de  I'll-. nun.-  (1820),  A  View  of  the  Elementary 
Principles  of  Education  (  1821). 

Spuy'teu  Duy'vil,  formerly  a  p.-v.  of  Yonkers  tp., 
Westchester  co.,  S*.  V.,  on  Hudson  River  and  Spuyton 
Duyvil  Creek,  now  annexed  to  city  of  New  York  (which 
see). 


Spuyten  Duyvil  Creek  [probably  from  the  Dutch 
Spuyt  den  Duyvil,  "in  spite  of  the  devil"],  the  channel 
connecting  the  Hudson  River  with  the  Harlem  River,  and 
thence  with  the  East  River,  on  Long  Island  Sound.  The 
creek  forms  the  northern  boundary  of  Manhattan  Island. 
Flaws  of  wind  are  apt  to  burst  along  the  depression  through 
which  the  creek  runs,  impeding  the  navigation  by  sailing 
craft,  and  the  name  is  probably  derived  from  an  oath  sworn 
by  an  old  Dutch  shipmaster,  that  he  would  pass  the  mouth 
of  the  creek  "in  spite  of  the  devil." 

Spy  [0.  Dutch,  spiel.  Under  that  branch  of  the  laws  of 
nations  termed  the  "laws  ami  usages  of  war"  the  term 
"spy"  has  a  definite  and  well-understood  meaning.  A  spy 
is  a  person  who  in  time  of  war.  whether  public  or  local, 
surreptitiously  and  in  disguise  or  by  false  pretences,  seeks 
military  information  within  or  near  the  lines  of  one  bel- 
ligerent with  an  intent  to  communicate  it  to  the  other, 
or  who  in  disguise  or  by  false  pretences  seeks  to  pass 
through  the  enemy's  lines  with  despatches.  By  the  cus- 
toms of  war  the  punishment  for  the  offence  is  death  by 
hanging  on  apprehension  and  conviction. 

"Spies,"  says  Vattel,  "are  generally  condemned  to  capi- 
tal punishment;  and  not  unjustly,  there  being  scarcely  any 
other  way  of  preventing  the  mischief  which  they  may  do. 
For  this  reason  a  man  of  honor,  who  would  not  expose 
himself  to  die  by  the  hand  of  a  common  executioner,  ever 
declines  serving  as  a  spy.  He  considers  it  beneath  him,  as 
it  seldom  can  he  done  without  some  kind  of  treachery.  The 
sovereign,  therefore,  cannot  lawfully  require  such  a  ser- 
vice of  subjects,  except,  perhaps,  in  some  singular  case, 
and  that  of  the  last  importance.  It  remains  for  him  to 
hold  out  the  temptation  of  a  reward  as  an  inducement  for 
mercenary  souls  to  engage  in  the  business.  If  those  whom 
he  employs  make  a  voluntary  tender  of  their  services,  or 
if  they  be  neither  subject  to,  nor  in  any  wise  connected 
with,  the  enemy,  he  may  unquestionably  take  advantage 
of  their  exertions  without  any  violation  of  justice  or 
honor."     (Vattel,  Droit  des  Gens,  liv.  3,  ch.  10,  sec.  179.) 

By  the  customs  of  war  of  a  century  ago  a  person  cap- 
tured as  a  spy,  with  proofs  of  the  fact  upon  his  person, 
could,  by  order  of  the  commanding  general,  be  executed 
without  delay.  This  was  illustrated  in  the  case  of  Capt. 
Nathan  Hale  of  the  Connecticut  volunteer  infantry,  who 
during  the  American  Revolution  was  captured  by  the 
British  in  New  York  City,  then  militarily  occupied  by 
them,  and  executed  (177G)  without  trial  by  order  of  Sir 
William  Howe,  the  British  commander.  In  the  Ameri- 
can service  the  more  humane  practice  has  always  been 
adopted  of  giving  the  accused  a  hearing  and  trial  before  a 
general  court-martial  or  military  commission;  and  this 
practice  has  now  become  the  ride  in  modern  warfare.  This 
was  early  illustrated  in  the  case  of  Major  John  Andre, 
adjutant-general  to  the  British  army  in  America  during 
the  same  Revolution.  He  was  captured  in  disguise,  under 
a  false  name  ami  pass,  within  the  American  outposts,  and 
before  he  had  reached  the  British  lines.  A  full  board  of 
thirteen  general  officers,  containing  such  distinguished 
military  men  as  Maj.-Gens.  Nathaniel  Green,  Marquis  de 
La  Fayette,  and  Baron  de  Steuben,  unanimously  found 
him  guilty  on  a  full  hearing.  The  proceedings  were  duly 
approved  by  Washington,  and  Major  Andre  was  accord- 
ingly executed  as  a  spy.  In  this  case,  on  the  facts  found, 
Major  Andre"  could  have  been  convicted  of  being  a  spy  on 
one  of  two  grounds  :  |  I  )  for  having  landed  under  aji'i;?  of 
truce  with  sole  intent  to  obtain  information,  for  belligerent 
purposes,  of  the  character,  state,  and  condition  of  the  gar- 
rison and  works  of  the  U.  S.  military  post  of  West  Point 
and  its  dependencies;  (2)  for  having  been  subsequently 
captured  in  disguise,  within  the  American  lines,  while 
seeking  to  escape  with  documents  concealed  on  his  person 
containing  the  desired  information. 

The  commander  who  employs  a  spy  is  not,  by  the  laws 
id"  nations,  personally  responsible  for  so  doing.  The  offence 
of  being  a  spy  is  considered  as  absolutely  condoned  after 
the  individual  has  returned  before  trial  and  condemnation 
to  hi  -  own  lines. 

During  the  American  civil  war  of  lSl)l-fiT>  the  U.  S.  gov- 
ernment, in  a  code  which  it  published  for  the  government  of 
its  armies,  announced  the  acknowledged  rule  that"  the  spy 
is  punishable  with  death  by  hanging  by  the  neck,  whether 
or  not  he  succeed  in  obtaining  the  information  or  in  con- 
veying it  to  the  enemy,"  and  that  "if  it  be  discovered  and 
fairly  proved  that  a  flag  of  truce  has  been  abused  for  sur- 
reptitiously obtaining  military  knowledge,  the  bearer  of 
the  Hag  thus  abusing  his  sacred  character  is  deemed  a  -pv." 
{General  Orders  No*  100,  Apr.  24,  1863.)  Under  the  taws 
of  war  any  person  convicted  of  the  offence  will,  Lrrespectii  e 

"\'  -.\,  be  amenable  to  the  stated  penalty.       By  the   tievisi  d 

St. ttutes  of  the  l\  S.  {?v<-.  1343)  it  is  declared  that  "all 
persona  who  in  time  of  war  or  of  rebellion  against  the 
supreme  authority  of  the  U.  S.  shall  bo  found  lurking  or 
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noting  ny  of  the  fortifications,  posts, 

nU  of  any  of  the  armies  of  the  0.  S. 
orL.i„  i  general  court-martial  or 

bv  ;1  ,  amission,  and  shall,  on  conviction  thereof, 

suffer  death."  A~v  1;,l;"  ,;  «d»«h. 

Squadron.     See  If  aval  Tactics,  by  Capt.  S.  B.  Ldce. 
Squa'li    tqiialiu,  "  shark  "].  a  group  of  selachians  com- 
prising the  shark-,  by  some  considered  as  an  independent 
i  referred  to  an  order,  Plagiostomi,  as  a 

,  lir.     They  stly  have  a  more  or  less  cylindrical 

■  -  it  i-  quite depresse  1  forward, and  there 
:.i  lual  attenuation  from  the  visceral  region  into  the 
ill  apertures  arc  lateral,  and  cither  entirely 
in  I'ri.ni  of  the  pectoral  (ins.  or,  behind,  opening  over  the 
..1  those  fins.  The  pectoral  (ins  arc  moderately  de- 
ied,  aid  distinctly  differentiated  from  the  sides.  In 
these  respects  they  differ  from  the  Raise,  which  they  other- 
wise essentially  resemble  in  structure,  the  two  groups  con- 
stituting (lie  super-order  or  order  Plagiostomi,  and  thus  in 
combination  contrasting  with  (he  order  Holocephali.  The 
...  n<  i-  a  if  irious,  arc  mostly  carnivorous,  and  among 
the  most  formidable  anil  most  dreaded  of  the  inhabitants 
of  the  water;  hut  a  (civ  an-  not  so,  ami  are  quite  harm- 
less to  man  ami  the  larger  animals  at  least.  While  the 
carnivorous  species  are  almost  all  those  with  which  the 
name  "  shark  "  is  connected,  the  known  or  suppose  1  herb- 
ivorous species,  or  those  at  least  feeding  on  small  marine 
animals,  are  only  about  four  in  number — viz.  (1)  Cetorhi- 
im«  maximiu,  the  great  basking  shark;  (2)  Cetorhimu 
angiova,  a  related  .Mediterranean  species;  (3)  lihinodon 
typicut,  of  the  Pacific  Ocean  ;  and  ( -I )  Micristodue  ptinctatue, 
known  only  from  California.  The  species,  too,  are  almost 
all  strictly  inhabitants  of  the  salt  waters,  but  arc  not  neces- 
sarily confined  thereto,  as  they  sometimes  wander  into  fresh 
water,  and  one  species  is  confined  to  the  Lake  of  Nicara- 
gua, a  purely  fresh  body  of  water,  entirely  shut  off  from 
communication  with  salt  water  except  by  a  long  river.  In 
time  they  have  existed  at  least  from  the  closing  period  of 
tic  Silurian  age  and  probably  much  before)  to  the  present, 
but  under  gradually  modified  forms,  the  earlier  representa- 
tives of  the  family  being  supposed  to  have  been  more  nearly 
related  to  the  hetcrodontids  or  cestracionts  of  the  Pacific 
than  to  the  predominant  living  species.  In  space  they  are 
found  everywhere  in  salt  water,  but  arc  most  abundant  in 
warm  regions.  The  species  of  the  Arctic  regions  are  few 
in  number,  the  most  northern  forms,  so  far  as  known,  being 
the  Ceutroteylliim  Fabricii  of  Greenland,  and  Somnioeiu 
microcephalia  of  the  northern  Atlantic  generally;  those  of 
the  tropical  sens  are  numerous;  and  not  a  few  seek  their 
living  in  mid  ocean.  The  jaws  are  frequent  objects  of  cu- 
riositv  :  they  do  not  correspond  exactly  with  the  jaws  of 
true  fishes  and  other  animals,  but  rather  partly  with  the 
lower  jaw  and  the  palatal  arch  of  the  higher  animals. 
The  teeth  arc  generally  movably  articulated  with  the  jaws, 
and  developed  in  several  row\s  which  are  successively  shed 
and  renewed  from  behind  forward,  and  the  outermost  row, 
as  a  rule,  is  the  only  one  erect,  the  rest  being  recumbent; 
in  sonic,  however  (e.  g.  Heterodontida?  and  Mustelinse,  or 
dog-fishes),  a  pavement-like  surface  is  developed.  There  is 
some  difference  of  opinion  respecting  the  natural  arrange- 
ment of  the  order,  and  the  relative  value  and  relations  of 
the  constituent  groups,  but  the  following  families  have 
been  adopted  for  the  present  work,  and  have  received  the 
sanction  of  some  of  the  most  approved  authorities:  (1) 
Sub-order  Rhino:,  family  Squatinidat.  (2)  Sub-order  Ga- 
lci:  group  1.  Ileterodontida.':  group  2,  Notidanidse;  group 
3,  Rhinodontida?,  Cetorhinidse,  Lamnida?,  Odontaspididse, 
Alopcciidte,  Sphymidm  or  Zygsenidae,  Gfaleorhinidse ;  group 
lliidic,  Ginglymostomids,  Crossorhinidss ;  group  5, 
Spinacidm,  Scymnidse,  Oxynotidat,  Pristiophoridse.  (See 
the  family  names  and  Selachians.)  Theodore  Gill. 
Sqtiamipcnnes.  See  Cii-etodontid/E. 
Square  [  I.  it.  qnadratHe],  an  equilateral  and  equiangular 
il.  Be  h  of  its  angles  is  a  right  angle,  and  its 
diagonal-  are  equal  and  mutually  bisect  each  other.  The 
square  des  tribe  1  on  the  linear  unit  as  a  side  is  taken  as  the 
unit  of  measure  for  surfaces:  hence,  the  term  squaw  mea- 
sure s etimes  used  in  that  connection.        \V.  G.  Peck. 

Square  Number,  a  number  whose  square  root  is  a 
whole  number.  The  following  arc  some  of  the  properties 
of  square  numbers:  ill  Every  even  square  number  is 
divisible  by  I.  and  every  'eld  square  number,  diminished 
by  1.  is  divisible  by  (.  (2)  The  sum  of  two  odd  squares 
cannot  be  a  square.  [I   in        I  square  is  taken  from  an 

even  square,  the  remainder  can  never  he  a  square.  (4)  If 
the  sum  of  two  squares  is  a  square,  one  of  the  three  must  be 
divisible  by  25.  (5)  Square  numbers  always  terminate 
with  one  of  the  digits,  0,  1.  1.  5,  (1.  9".  (6)  In  the  scries  of 
squares  of  natural  numbers — that  is  1-.  J-,  :;-,  etc. — the 
mean  proportional  between  any  two  is  equal  to  the  less, 


pint  its  square  root  multiplied  by  the  difference  of  the 
of  the  two  squares.  (7)  The  arithmetical  mean  of 
any  two  exceeds  their  geometrical  mean  by  half  the  square 
of  the  difference  of  their  roots.  (S)  The  difference  between 
anv  two  consecutive  terms  is  equal  to  twice  the  root  of  the 
less,  pliu  1.  (9)  In  the  series  of  cubes  of  natural  numbers, 
Is,  2s,  :i3,  etc.,  the  sum  of  any  number  of  terms  beginning 
at  the  first,  is  a  square  number.  W.  G.  Peck. 

Square  of  the  Circle.  Sec  Quadrature  of  the  Circle. 

Square  Root.  The  square  root  of  a  quantity  is  a 
quantity  which  taken  twice  as  a  factor  will  produce  tho 
given  quantity.  It  is  one  of  the  two  equal  factors  into 
which  the  given  quantity  may  be  separated.  Sometimes 
we  can  find  the  exact  value  of  these  factors,  in  which  caso 
the  quantity  is  said  to  be  a  perfect  square,  and  sometimes 
we  can  only  find  their  approximate  value,  in  which  case 
the  indicated  root  is  called  a  sura!.  W.  G.  Peck. 

Squares,  Least,  Method  of.  In  all  measures,  from 
the  ordinary  rude  weighings  anil  measurings  of  agriculture 
and  commerce  up  to  the  most  refined  astronomical  work, 
there  is  a  liability  to  error  which  cannot  be  avoided.  An 
ordinary  scale,  for  instance,  can  be  used  to  measure  down 
to  a  sixteenth  of  an  inch  :  that  is,  if  carefully  used,  its  re- 
sults will  be  correct  to  that  limit.  The  level  of  a  transit 
instrument  can  make  its  measures,  when  used  with  care,  to  a 
ten-thousandth  of  an  inch  or  even  less;  but  in  this  ease  the 
hundred-thousandths  will  be  uncertain.  An  ordinary  ob- 
server notes  his  time  to  minutes  only,  and  is  liable  to  state 
the  time  incorrectly  to  the  extent  of  at  least  half  a  minute; 
the  man  wdio  is  trying  a  fine  watch  will  note  its  errors  to 
seconds,  or  even  half  seconds:  the  astronomer  uses  tenths 
of  seconds  in  his  rough  data,  and  hundredths  or  thousandths 
in  his  calculations,  but  even  here  there  is  uncertainty  in 
the  fractions  of  a  hundredth  or  a  thousandth  of  a  second. 

One  of  the  essential  conditions  of  good  observing  or 
measuring  is  to  make  these  small  errors,  which  wc  cannot 
wholly  avoid,  as  much  smaller  as  possible;  just  as  the 
marksman  considers  himself  to  be  improving  when  he  comes 
nearer  and  nearer  the  target. 

But  the  best  marksman  is  not  he  who  hits  the  bull'  -eye 
once  ojily,  but  that  one  who  comes  nearest  on  the  average 
or  in  a  string  of  shots.  So  the  average  deviation  of  a  scries 
of  observations  from  the  truth  may,  in  a  rough  way,  be 
taken  as  a  measure  of  the  goodness  of  that  series. 

Observations  or  measures  of  the  same  thing  never  agree 
perfectly — that  is,  in  the  minutest  fractions  :  how  shall  tho 
true  result  be  ascertained  from  discordant  evidence?  The 
ordinary  experience  of  mankind  has  shown  that  it  is  best 
to  "  strike  an  average."  When,  for  instance,  two  equally 
good  surveyors  measure  a  field  a  little  differently,  the  half 
sum  of  their  results  is  taken.  When  a  boy  in  school  has 
different  marks  upon  different  subjects — in  some  more,  in 
some  less — their  average  is  taken  to  represent  his  general 
merit  or  demerit  as  a  scholar.  The  average  prices  of  com- 
modities are  taken  for  their  real  prices,  or  at  least  for  a 
better  estimate  of  their  real  value  than  the  extreme  prices 
either  way  as  affected  by  temporary  fluctuations.  The 
whole  business  of  insurance  rests  upon  this  law  of  averages. 

The  "method  of  least  squares"  is  the  application  of  this 
law  to  the  results  of  physical  measurements,  especially  in 
astronomy  and  geodesy.  The  mathematicians  whose  names 
are  most  prominently  connected  with  it  arc  Lcgendre, 
Gauss.  Bessel,  and  Encke;  Legendre  and  Gauss  seem  to 
have  discovered  it  independently.  A  short  sketch  of  the 
history  of  the  method  will  help  in  its  explanation.  Before 
the  method  of  least  squares,  as  we  now  have  it,  was  dis- 
covered, the  method  of  averages,  or  of  the  arithmetical 
mean,  was  applied  to  all  physical  measures  which  give  a 
direct  result.  But  especially  in  astronomy  the  things  to 
be  found  out  cannot  be  directly  measured,  but  must  be  in- 
directly inferred  from  measurements  of  other  things.  The 
observations  upon  the  transit  of  Venus  afford  an  instance. 
Here  the  main  thing  to  be  found  out  is  the  solar  parallax  ; 
the  thing  directly  observed  is  the  planet's  ingress  upon  or 
egress  from  the  sun.  The  time  of  this  depends  upon  sev- 
eral unknown  quantities,  of  which  the  solar  parallax  is  one, 
and  also  the  unknown  time  of  conjunction,  and  the  un- 
known distance  of  the  planet's  and  sun's  centre  at  that 
time,  as  well  as  the  apparent  angular  diameters  of  planet 
and  sun.  Each  observation,  then,  gives  an  equation  nf 
condition  between  these  five  unknown  quantities,  and  at 
anv  one  place  four  observations  of  contacts  arc  made.  At 
thirty  stations  there  would  be  120  equations  for  live  un- 
known quantities:  if  the  best  five  of  these  were  selected,  a 
good  value  of  the  solar  parallax  might  be  obtained  :  but 
there  could  many  thousand  good  combinations  be  made, 
each  of  which  would  give  a  different  result,  owing  to  the 
errors  of  the  observations.  How,  then,  can  such  a  com- 
bination be  made  as  to  answer  to  the  average  in  more 
direct  measures?  or,  to  express  it  mathematically,  How  can 
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the  superfluous  equations  of  condition  be  combined  so  as  to 
give  the  best  possible  result?  The  mathematical  problem 
here  treated  is  analogous  to  the  combination  of  ordinarily 
discordant  evidence  in  a  perplexed  case  in  the  courts  of 
law  :  when  the  result  here  needed  is  one  capable  of  numer- 
ical expression,  as  in  the  assessment  of  damages,  the  aver- 
age is  taken  :  but  where  not,  the  evidence  is  reconciled  as 
well  as  possible. 

Let  us  go  back  to  the  illustration  of  the  marksman.  A 
target  which  has  been  a  good  deal  used  exhibits  bullet-holes 
at  various  distances  from  the  centre,  but  more  crowded  to- 
gether in  the  middle.  They  are  found  to  be  distributed  ac- 
cording to  a  well-defined  general  law,  which  can  be  par- 
tially expressed  in  common  language,  thus  :  if  a  ring  be  se- 
lected to  include  one-half  the  shots,  and  be,  say,  12  inches 
in  diameter,  then  about  a  sixth  will  be  outside  a  ring  of  2  I 
inches,  about  a  twentieth  outside  one  of  36  inches,  while 
one  of  G  inches  will  include  about  a  quarter  of  the  whole 
number.     This  law  is  expressed  by  the  formula 

f»A.i-/i2A2 
s  c<A, 

Ao 

where  A  is  any  distance  from  the  centre,  and  Ao  and  Ai  are 
two  special  distances.  Experience  shows  that  owing  to  acci- 
dents there  are  always  stray  shots  on  the  outside  not  fully 
accounted  for. 

This  same  law  applies  to  observations  ami  measurements 
of  all  kinds.  From  it  Gauss  has  shown  that  in  simple 
cases  the  ordinary  law  of  averages  is  justified,  and  that  in 
complex  work,  like  the  transit-of- Venus  reductions,  the 
following  rule  is  to  be  used,  which  is  the  more  general  form 
of  the  same  law  :  *'  In  treating  observations  of  equal  pre- 
cision the  unknown  quantities  are  to  be  so  determined  that, 
after  allowing  for  constant  error,  the  sum  of  squares  of  the 
remaining  errors  shall  be  the  least  possible."  This  is  the 
"method  of  least  squares."  Its  practical  working  is  easy 
after  the  data  are  put  into  proper  shape.  The  equations 
of  condition  are  first  formed,  and  solved  by  multiplying 
both  members  of  each  by  the  coefficient  of  the  first  unknown 
quantity  in  that  equation,  and  adding  together  the  results, 
forming  one  new  equation.  The  members  of  the  equations 
are  now  multiplied  by  the  coefficients  of  the  second  un- 
known quantity,  and  a  second  equation  formed;  and  so  on 
till  us  many  such  equations  are  obtained  as  there  are  un- 
known quantities  ;  which  are  then  solved  in  the  usual 
way.  The  residual  errors  of  observation  are  squared,  their 
sum  taken,  and  divided  by  the  number  of  observations 
less  that  of  unknown  quantities.  The  quotient  is  the  square 
of  the  "  mean  error  "  of  one  observation  j  two-thirds  of  this 
plus  a  ninetieth  (nearly)  isrthe  probable  error;  from  which 
may  be  calculated  the  relative  value  of  the  observations 
and  the  uncertainty  of  the  final  results. 

The  difficulties  of  the  method,  aside  from  the  mere  calcu- 
lations, are,  that  it  is  an  extremely  nice  matter  to  judge 
what  are  observations  of  equal  precision,  and  make  the 
poorer  observations  enough  less  influential  than  the  good 
ones.  The  careless  witnesses  do  not  wish  to  see  their  tes- 
timony depreciated.  Much,  too,  has  been  written  about 
the  criteria  which  distinguish  between  the  worst  ordinary 
observations  and  those  which  are  affected  by  some  unusual 
accident,  such  as  a  collision  between  the  eyepiece  of  a  tele- 
scope and  a  careless  astronomer's  head.  Prof.  Peirce  and 
Others  hare  proposed  a  mathematical  formula  to  decide 
such  eases,  but  the  usual  rule  is  to  let  each  rest  on  its  own 
merits.  It  is,  above  all,  difficult  to  avoid  constant  errors 
of  observation. 

The  advantages  of  this  method  are  so  great  that  it  is  very 
largely  used.  It  affords  a  thorough  criticism  upon  one's 
own  work  and  that  of  others,  and  for  this  reason  is  in  great 
favor  where  the  observers  are  most  delicate,  keen,  and 
courageous,  especially  in  Russia,  Germany,  and  latterly  in 
America. 

The  best  elementary  treatise  on  this  subject  is  Prof. 
Chauvenet's,  published  also  as  part  of  his  Spherical  and 
Practical  Astronomy,  A  classical  work  upon  the  subject  is 
Gauss's  Theoria  Combinationia  Obaervationum  Erroribus 
Minimis  Obnoxia,  also  translated  into  French  by  Bertrand 
as  MHhode  dee  Moindrea  Carre's.  T.  II.  SAPFORD. 

Squares,  Magic.  Sco  Magic  Squares,  by  Pubs.  F. 
A.  P.  Barn  iud. 

Squash  (Mass.  Indian,  a$qj  pi.  asquaah],  called  Edi- 
ble Gourd  in  England,  the  fruit  of  Cucurbita  melopepo, 
0,  verrucosa,  and  Other  species  or  races  of  this  genus. 
Squashes  are  extremely  variable  in  size,  quality,  oolor,  etc., 
the  better  sorts  having  great  value  as  food.  Squashes  were 
cultivated  upon  both  continents  long  before  the  time  of 
Columbus,  anil  it  is  probable  that  most  of  OUT  squashes  ha\  e 
had  ii  hybrid  origin. 

Squash '-II uj»,  the  Coreua  trietia,  an  hemipterous  insert. 
well  known  for  its  destructive  ravages  upon  squash  and 
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pumpkin  vines.  It  belongs  to  the  Coreidae  (Corisiae).  It 
is  Bix-tenths  of  an  inch  long,  about  three-tenths  of  an  inch 
in  breadth,  and  of  a  dirty  black  color.  It  emits  a  powerful 
and  offensive  odor,  supposed  to  be  due  to  the  presence  of 
the  formate  of  amylic  ether  in  its  secretions.  The  striped 
squash-bug  is  Diabrothica  viftata,  a  coleopterous  insect  of 
(lie  family  Chrysomelidse,  a  much  smaller  but  even  more 
destructive  insect,  which  infests  cucurbitaceous  vines  of 
almost  all  kinds  in  the  V.  S.  The  larva  of  Melittia  cucur- 
bits, the  squash-vine  borer,  is  quite  destructive  in  some 
places.  The  insect  is  lepidopterous,  and  of  the  family 
JEgeriada?.  As  a  rule,  the  two  former  insects  are  most  de- 
structive while  the  plants  arc  young;  and  the  squash-hills 
should  be  protected  by  a  frame  covered  with  millinct,  or 
powdered  gypsum  and  shell-lime  may  be  freely  sprinkled 
upon  the  plants,  and  will  be  found  to  impede  the  destruc- 
tive work,  particularly  that  of  the  striped  bug. 

Squaw,  tp.,  Warren  co.,  la.     P.  695. 

Squaw  Grove,  tp.,  De  Kalb  co.,  111.     P.  886. 

Squeteague',  or  Weak-Fish,  the  Otolithus  regalia, 
a  marine  fish  of  the  family  Sci.enid.'E  (which  see). 

Squid,  a  popular  name  for  many  decapod  cephalopoda, 
particularly  those  of  the  family  Teuthidse  (ealamaries),  but 
also  extended  to  the  Sepiadee  or  true  cuttle-fishes,  and  even 
to  the  poulpes  or  Octopodida?.  The  squids  proper  are  found 
in  nearly  all  seas  ;  they  form  an  important  part  of  the  food 
of  many  fishes  and  crustaceans,  are  extensively  used  as 
fish-bait,  and  in  many  countries  are  much  used  as  food. 
Of  late,  the  eating  of  squid  has  been  introduced  into  the 
U.  S.  Properly  cooked,  squid  is  considered  a  delicacy  of 
the  first  order.  (See  Cephalopoda,  Conchology,  Cuttle- 
Fish,  Flying  Squid,  Hook  Squid,  etc.)  There  are  several 
true  squids  which  are  common  on  our  coast. 

Squid,  Flying*     See  Flying  Squid. 

Squ i'er{EpHR  aim  George),  b.  at  Bethlehem,  N.  Y.,  June 
17,  1 S2 1  :  was  brought  up  on  a  farm;  subsequently  taught 
school,  edited  several  local  newspapers,  and  studied  engi- 
neering. Removing  to  Ohio,  he  undertook,  in  conjunction 
with  Dr.  E.  H.  Davis,  an  exploration  of  the  aboriginal 
monuments  in  the  Valley  of  the  Mississippi,  the  results  of 
which  were  issued  in  1848  in  the  Smithsonian  Contributions 
tn  Knowledge,  and  in  the  following  year  appeared  his  Ab- 
original Monuments  of  the  State  of  New  York.  In  184S 
he  was  appointed  charge*  d'affaires  to  the  republics  of  Cen- 
tral America,  and  in  1833  he  went  again  to  that  region  to 
examine  the  proposed  line  for  an  interoeennic  railway — a 
project  in  which  he  was  deeply  interested,  but  which  was 
finally  abandoned.  For  several  years  he  was  engaged  in 
literary  labor  in  New  York.  In  1863  he  was  appointed 
U.  S.  commissioner  to  Peru,  where  he  remained  two  years; 
made  extensive  journeys  to  explore  the  remaining  works 
of  the  Incas  with  the  design  of  preparing  an  exhaustive 
work  on  the  subject.  Returning  to  New  York,  he  set  about 
this  task,  which  was  nearly  completed  when  in  1S74  he  was 
attacked  by  a  severe  illness  which  incapacitated  him  from 
continuous  mental  labor,  but  not  before  his  abundant  ma- 
terials had  been  arranged  and  the  work  was  nearly  ready 
for  tin-  press,  and  it  is  now  (July.  1876)  on  the  eve  of  pub- 
lication. Besides  numerous  contributions  to  periodical 
literature  and  to  the  proceedings  of  learned  societies,  trans- 
lations, and  scientific  reports,  he  has  published,  among 
others  —  Nicaragua,  its  People,  etc,  (1852),  The  Serpent 
Symbol  (1852),  Notes  on  Central  America  (1854),  Waikna, 
it  ,1  doentures  <>n  the  Mosquito  Share  ( 1 855 1.  Question  Anglo- 
Amiricaine  (Paris,  1857),  The  States  of  Central  America 
(1857),  Report  of  the  Survey  of  the  Honduras  Interoceanio 
Railway  (London,  1859),  Monograph  of  Authors  "-ho  have 
Written  on  the  Aboriginal  Languages  of  Central  America 
(1861),  Tropical  Fibre*,  and  their  Economical  Extraction 
(1861),  h  Cotton  King?  Sources  of  Cotton-Supply  (1861), 
I  In  in/ n  res,  Descriptive,  Historical,  and  Statistical { 1870),  and 
Peru:  Incidents  of  Travel  and  Exploration  in  the  Land  of  the 
Tncas  ( I87fl).  Most  of  his  works  have  been  translated  into 
German,  French,  and  Spanish.  He  has  received  the  gold 
medal  of  the  French  Geographical  Society,  is  a  member  of 
man;  learned  associations  in  Europe  and  America,  and  in 
1871  was  president  of  the  Anthropologies!  Society  of  New 
York.  A.  II.  Guernsey. 

Squill  [<ir.  axiWa],  a  drug,  being  the  bulb  of  Scilfa 
maritima  i.  sea-onion  ),  a  perennial  plant  of  the  natural  order 
Liliacesa,  '.'rowing  on  the  Mediterranean  coast.  The  bulb 
is  pear-shaped,  of  the  size  of  a  man's  fist,  or  even  larger. 
It  is  made  up  of  concentric  scales,  like  other  tunieated 
bull»-,  of  which  the  outer  are  dry  and  dark-colored,  but  the 
inner  lle-liv  and  juicy,  and  cither  colorless  or  of  a  pale 
roseate  tint.  For  use  in  medicine  the  bulbs  are  dried  and 
slieed,  and  oiler  the  varieties  known  as  white  and  red  squill, 

;n nling  to  the  tint   of  the   bulb.     Squill    has   but   little 

smell,  but  an  acrid,  nauseous,  bitter  taste.     It  contains  a 
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good  deal  of  mucilage,  but  there  is  -till  much  uncertainty 

concerning  the  nature  of  the  active  principles.     A   resin 

;in,l  ;l  bitter  prin  '",.v  both  have  to  do  with  the 

medicinal  effe  ts.     Squill  baa   been  known  aa  a  medicine 

from  a \  ery  remote  period.     It  is  an  acrid  irritant,  affecting 

the  mucous  membranes  and  glands,  and  in  large  dose  oau  i 

vomiting,  purging,  strangury,  and  may  even  prove  fatally 

i      medicinal  use  is   from  its   producing)  in 

used  Bow  of  urine,  and  also  modifying 

in  so  "  way  tin-  morbid  condition  of  a  mucous 

ted  with  catarrh,  and  especially  of  the  bron- 

ohiie.      1"  other  words,  it  is  used  as  a  so-calletl  "  diun-lic  " 

peotoranU"  Edward  Curtis. 

Sqnil'lu  {the  old  Latin  name  f»r  one  of  its  species],  a 

genus  of  Btomapod  crustaceana  of  the  family  Squillidae. 

;ire  voraoiouB  and  active  creatures,  all  marine,  and 


Fig.  1. 


Squilla. 

mostly  found  at  a  distance  from  shore.  The  best  known 
of  the  numerous  species  is  the  mantis  shrimp  [S.  mantis 
of  the  Mediterranean),  so  called  from  its  resemblance  in 
form  to  the  insects  called  Mantis  (which  set1).  Squilla 
empusa  is  found  in  our  Atlantic  waters.  8.  chiragra  is  the 
gouty  shrimp,  a  curious  inhabitant  of  the  Indian  Ocean. 
The  name  mantis  shrimp  is  not  peculiar  to  the  S.  mantis, 
nor  to  the  genus,  but  is  applied  to  other  crustaceans,  notably 
to  Caprt  lla  lint  arts. 

Squifit'ing  [Dutch,  Bchuinte],  technically  termed  Stra- 
l)is'mus  (from  (Jr.  o-Tpa£io>ids,  ''squinting"),  obliquity 
of  the  axis  of  one  eye:  inability  to  bring  both  visual  lines 
to  bear  simultaneously  upon  one  point,  one  always  de- 
viating from  the  object. 
If  the  squinting  eve  de- 
viates inward,  it  is  term- 
ed convergent  strabis- 
mus ;  if  outward,  diver- 
gent strabismus ; 
downward,  which  is 
rare,  strabismus  (/rorsum 
vergens.  The  normal  po- 
sition of  the  eye  and  cor- 
rect direction  of  its  vis- 
ual line  depend  on  the  tonicity  of  the  four  recti  muscles, 
attached  one  above,  one  beneath,  and  one  on  each  side 
of  the  eyeball.  If  one  muscle  is  relatively  weak  or  par- 
alyzed, the  eye  is  deflected  to  the  opposite  by  the  stronger 
or  intact  muscle.  Convergent  squint  is  very  common  in 
young  children  of  four  to  six  years  when  learning  to  spell 
or  read  with  small  letters.    It  may  be  periodic,  and  present 


Muscles  of  the  Eyeball. 


Fig.  2. 


only  when  lookin 
tently  and  with  effort, 
one  eye  being  converged 
to  facilitate  or  compen- 
sate the  "accommoda- 
tion" or  power  of  the 
eye  to  adapt  itself  for 
different  distances  and 
Such  internal 
squint  may  be  checked 
by  use  of  larger  letters 
or  by  cheeking  the  bad 
habit  of  approximating 
objects,  when  the  eye 
is  hypermetropic,  having 
a  low  refractive  power, 
a  short  antcp.  posterior 
diameter,  and  r;ivs  are 
not  focused  in  the  "retina.  Operation  for  Strabismus. 

voluntary  convergence  of  the  eye  and  habitual  squint  are 
the  common  result.  Children  suffering  from  indigestion, 
worms,  or  debility  often  suffer  from  convergent  squint,  in 
some  eases  due  to  spasm  of  the  internal  rectus  muscle,  in 
others  to  debility  or  paralysis  of  the  external  rectus  muscle. 
In  disease  of  the  brain,  convulsions,  meningitis,  hydro- 
cephalus, etc,  squint  may  occur.  Divergent  -quint  is'most 
often  present  in  myopic  or  near-sighted  persons  in  efforts  to 
see  distant  objects,  the  squint  disappearing  when  the  object 
is  approximated  or  by  the  use  of  spectacles  for  distance.  It 
may  also  occur  from  paralysis  of  the  internal  rectus,  or  when 
that  muscle  has  been  too  freely  cut  for  the  cure  of  conver- 


gent squint.  In  convergent  strabismus,  unless  very  marked, 
in  order  to  determine  the  squinting  eye  it  may  be  necessary 
to  place  a  lighted  candle  or  the  linger  two  or  three  feet  in 
front  of  the  face  in  the  median  line,  or,  again,  closing  each 
eye  alternately,  to  i-tudy  the  extreme  lateral  movement-  in- 
ward and  outward  of  each.  Periodic  strabismus  may  yield 
i  i  oorrect  urn  of  the  eyes,  the  aid  of  spectacles,  galvanis- 
ing the  weak  muscle,  and  improving  the  general  health. 
When  marked  and  persistent,  it  calls  for  operation — inci- 
sion of  the  ocular  conjunctiva  or  mucous  membrane,  hook- 
ing up  the  tendon  of  the  muscle  close  to  the  cornea  and 
sei  ering  it. 
E.  Darwin  Hudson,  Jr.   Revised  by  Willard  Parker. 

Squire  (Samuel),  D.  P.,  b.  at  Warminster,  Wiltshire, 
England,  in  1714:  educated  at  St.  John's  College,  Cam- 
bridge, where  he  obtained  a  fellowship  ;  became  chaplain  to 
l>r.  Wyiin,  bishop  of  Uath  and  Weils,  by  whom  he  was  made 
chancellor  of  the  diocese  and  canon  of  Wells  1739,  preben- 
dary of  Wells  and  archdeacon  of  Bath  1743;  became  rec- 
tor of  Topsfield,  Essex,  1748,  and  of  St.  Anne's,  West- 
minster. 1750 ;  was  shortly  afterward  made  \  iear  «>t  <  Jrcen- 
wich  and  clerk  of  the  closet  to  Frederick,  prince  of  Wales ; 
w;is  appointed  dean  of  Bristol  1760  and  bishop  of  St. 
David's  1761.  D.  in  1766.  Author  of  The  Ancient  His- 
tory of  the  Hebrews  Vindicated  (1741),  Two  Essays:  A 
Defence  of  the  Ancient  Greek  Chronology,  etc,  and  An  In- 
quiry into  the  Origin  of  the  Greek  Language  (1741),  An 
Enquiry  into  the  Foundation  of  tke  English  Constitution 
(1745),  An  Essay  on  the  Balance  of  Civil  Power  in  Eng- 
land (1753)  :  published  several  sermons  and  religious  trea- 
tises ;  edited  Plutarch's  /><  Tside  et  Osiride  ( Cambridge, 
17-141,  accompanied  by  an  English  translation,  and  left  in 
MS.  an  Anglo-Saxon  Grammar. 

Squire's  Store,  tp.,  Tuscaloosa  co„  Ala.     P.  518. 

Squir'rel  [C.r.  o-Kiovpos,  from  crutd,  "shade,"  and  ovpa, 
"tail"],  the  name  given  to  certain  species  of  the  family 
Sciurida?,  and  sometimes  employed  as  the  vernacular  equiv- 
alent of  the  family  name — t.  e.  the  squirrel  family.  It  is, 
however,  more  properly  applicable  to  the  slender  arboreal 
forms  constituting  the  genus  Sciurus  of  most  naturalists, 
and  in  this  sense  it  will  be  here  used.  These  animals  are 
of  moderate  or  small  size,  have  a  rather  slender  head,  no 
cheek-pouches,  rather  long  ears,  no  lateral  wing-like  exten- 
sion of  the  skin,  a  large  distichous  tail,  and  the  teeth  arc, 
as  in  all  the  other  genera  of  the  family.  24 — viz.  M.^,  1.1 
X  2 — but  the  foremost  upper  molars  are  often  early  decid- 
uous, and  when  present  very  small ;  the  molars  are  parallel 
at  least  as  to  their  inner  walls,  the  incisors  compressed. 
Such  are  the  most  conspicuous  and  typical  characters. 
The  genus,  however,  grades  into  others — e.  g.  Tamiast  or 
the  chipmunks,  and  Spermophihts,  or  the  ground-squirrels 
— but  is  still  apparently  sufficiently  distinct  to  be  entitled 
to  the  segregation  generally  accorded  to  it.  The  species 
are  numerous,  and  representatives  are  found  in  almost 
every  region,  Australasia  and  Polynesia,  the  southern  ex- 
tremity of  South  America,  and  the  West  Indies  being  the 
only  considerable  bodies  of  land  in  the  temperate  or  tropi- 
cal zones  destitute  of  them.  Over  100  species  have  been 
made  known,  and  these  are  distributed  approximately  as 
follows:  North  America  has  about  5  species  (10  including 
sub-species ),  Europe  and  Northern  Asia  6  or  7,  the  Indian 
region  over  50,  the  African  about  18,  and  the  South  Amer- 
ican about  30.  In  time  they  existed,  according  to  some 
authors,  as  early  as  the  Eocene  Tertiary,  but  the  affinities 
of  those  early  forms  are  doubtful.  In  habits  the  living 
species  are  all  essentially  similar.  Most  of  their  life  is 
spent  among  the  trees,  and  they  exhibit  great  agility  in 
running  up  the  trunks  and  leaping  from  branch  to  branch. 
Their  principal  food  consists  of  the  nuts  of  trees,  and  in 
nut-bearing  forests  they  are  especially  to  be  found;  they 
also  eat  to  some  extent  the  larvae  of  insects,  and  attack  the 
nests  of  birds  for  their  eggs,  and  even  for  their  young. 
Their  favorite  attitude  in  eating  is  to  sit  on  their  haunches, 
with  their  tail  thrown  upward  on  the  back,  and  holding 
the  eatables  in  their  paws.  In  the  colder  countries  they 
lay  up  stores  of  provisions  in  holes  and  nooks  in  or  near 
the  trees  in  which  they  live.  They  are  mostly  readily 
tamed,  and  are  generally  kept  in  cages  with  revolving 
wheels  or  treadmills,  wherein  they  exercise.  The  North 
American  species  recognized  by  the  latest  monographer 
of  the  group,  Mr.  J.  A.  Allen,  are  the  following:  (1)  the 
great  fox  or  cat  squirrel  (S.  cinereus)t  with  the  varieties 
(a)  cinereus  of  the  Northern  Atlantic  States,  {b)  niger  of 
the  Southern  Atlantic  and  Gulf  States,  and  (c)  Indoviciamts 
of  the  Mississippi  Valley  :  {2}  the  gray  squirrel  (S.  caroli- 
nensis),  with  two  varieties;  (3)  the  small  red  or  pine  squir- 
rel {S.  hudsoniue),  with  four  varieties;  and  on  the  Pacific 
slope  of  the  continent,  (4)  the  California  gray  squirrel  (S. 
foesor)  and  (5)  the  tuft-eared  squirrel  (S.  Aberti).  (See 
also  Scil-rid.*;.)  Theodore  Gill. 
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Squirrel  Corn.     See  Dicentua. 

Squirrel,  Flying.     Sue  Flying  Squirrel. 

Srinagar.     See  Serinagi  a. 

SS,  Collar  of.     See  Esses,  Collar  of. 

sta.il .  de  (Marguerite  Jeanne  Courier  de  Launay), 
Baroness,  b.  at  Paris  Aug.  30,  1684,  the  daughter  of  a 
poor  painter;  was  educated  in  a  convent  at  Rouen ;  be- 
came maid  to  the  duchess  of  Maine;  took  part  in  Cella- 
mare's  conspiracy  for  depriving  the  duke  of  Orleans  of  the 
regency,  and  was  confined  in  the  Bastile  1718-20  ;  married 
afterward  a  Baron  de  Staal,  who  held  a  company  in  the 
guard  of  the  duke  of  Maine,  and  spent  the  rest  of  her  life 
at  the  ducal  court  at  Sceaux.  D.  June  15,  17o0.  Her 
M&moires  were  published  in  1755,  her  letters  in  1806,  her 
(En  era  compl&ta  (2  vols.)  in  1S21.  (See  Sainte-Beuve, 
Derniers  Portraits  litteraires,  1852.) 

Staats'burg,  p. -v.,  Hyde  Park  tp.,  Dutchess  co.,  N.  Y., 
on  Hudson  River  and  Hudson  River  R.  R. 

Stabat  Mater,  the  first  words,  and  hence  the  name,  of 
a  Latin  hymn  ranked  among  the  seven  great  hymns  of  the 
mediaeval  Church  (  The  Celestial  Country,  Dies  Ira,  Stabat 
Mater,  Veni  S<u><-tr  Spiritus,  Vent  Creator Spiritus,  Vcxilla 
Regis,  The  AUeluiatic  Sequence).  It  commences — 
Stabat  Mater  dolorosa.  By  the  cross,  sad  vigil  keeping, 
Juxta  cruceru  lacrymosa.  Stood  the  mournful  mutber  weeping. 
As  the  Dies  Ire  (which  see)  has  been  pronounced  the 
greatest,  so  the  Stabat  Mater  is  deemed  the  most  pathetic 
of  hymns.  It  is,  however,  neither  so  simple  nor  so  grand, 
nor  is  it  free  from  sectarian  faults.  It  was  written  (1268) 
by  a  Franciscan  friar  known  as  Jacobus  de  Benedictes,  one 
of  the  noble  Italian  house  of  Benodette.  The  hymn  is  still 
in  constant  use  in  the  Roman  Catholic  Church,  being  sung 
during  the  Holy  Week  and  on  the  festival  of  the  Seven 
Dolors  or  the  Virgin  Mary  (which  see),  and  it  is  well 
known  in  a  musical  sense  to  all  through  the  very  beautiful 
and  sympathetic  music  of  Rossini.  It  has  been  the  theme 
of  several  of  the  world's  great  composers  of  different  eras, 
of  whom,  prior  to  Rossini,  Pergolesi  perhaps  has  produced 
the  most  famous  and  masterly,  if  not  the  most  popular 
work.  J.  G.  Barnard. 

Sta'ceyville  Plantation,  tp.,  Penobscot  co.,  Me. 
P.  138. 

Stack'elberg,  de  (Ernest),  Count,  b.  Mar.  21,  1813; 
was  educated  in  the  military  academy  of  St.  Petersburg; 
distinguished  himself  as  ah  officer  of  artillery  in  the  cam- 
paign in  the  Caucasus  1852,  and  was  attached  to  the  Russian 
embassy  in  Paris  as  its  military  member.  In  1856  he  was 
sent  as  minister  plenipotentiary  to  Turin,  afterward  to 
Madrid;  in  1862  to  Florence,  in  1864  to  Vienna,  and  in 
1868  to  Paris,  succeeding  M.  do  Budberg. 

Sta'cyville,  tp.,  Mitchell  co.,  la.     P.  344. 

Sta'de,  an  old  fortified  town  of  Prussia,  province  of 
Hanover,  on  the  Schwinge,  near  its  influx  in  the  Elbe. 
The  so-called  "  Stade  dues,"  a  toll  which  Hanover  levied 
on  all  merchandise  carried  up  the  Elbe,  but  which  was 
abolished  in  1S64,  were  paid  here.  Manufactures  woollen, 
linen,  and  cotton  stuffs,  tobacco,  and  beer.      P.  8693. 

Sta'uium  [Lat. ;  Gr.  crTdStov],  the  principal  Greek  mea- 
sure of  length  for  journeys,  used  in  later  times  also  for 
other  linear  measurements,  especially  by  the  Romans.  Its 
length  was  fixed  by  that  of  the  foot-race  course  (stadium) 
at  Olympia,  and  was  600  Greek  =  625  Roman  =  606|  Eng- 
lish feet,  or  one-eighth  of  the  Roman  mile. — Stadium  was 
originally  the  name  of  the  foot-race  course  in  which  run- 
ning and  other  athletic  exercises  took  place.  Stadia  ex- 
isted at  many  Greek  cities,  but  the  most  famous  was  that 
Of  Olympia.  The  stadium  was  laid  out  in  two  parallel  ob- 
long  areaB,  connected  at  one  end  by  a  semicircular  tract. 
Tin-  whole  was  surrounded  by  Beats  for  spectators. 

Stailt'holder  [Dutch  Stadhouder,  "city-holder"],  a 
title  given  by  the  United  Prot  inoes  of  Holland  to  William. 

firinrc  of  Orange,  upon  beginning  their  memorable  rebel- 
ion  against  Spain,  'fin-  title  was  intentionally  a  modest 
one,  intimating  that  the  revolt  was  not  against  the  sove- 
reign,  but  against  the  tyranny  of  his  viceroy,  the  duke  of 
Alva.  It  involved,  however,  the  chief  civil  and  military 
command,  was  given  to  Maurice,  sun  of  William,  in  1587, 
and  became  the  hereditary  title  of  the  head  of  the  state 
until  tin-  annexation  of  Holland  to  the  French  empire  in 
1802,  "n  tli**  restoration  of  the  house  of  Orange  in  isii 
tho  title  id'  king  was  assumed. 

Stael-IIolsteiu,  de  (Anni:  Louise  Gehmaine),  TUn- 
iinins  b.  at  Paris  Apr.  22,  1766,  a  daughter  of  Jacques 
Necker,  at  that  time  a  rlerk  in  the  banking  house  of  Tin'--- 
hisson,  afterward  minister  of  finance  to  Louis  XVI.,  and 

the  hero  of  the  coming    Revolution;    was   married   in  1786 

to  the  Swedish  ambassador  ;it  Paris,  Baron  de  StaeVHol- 
Btoin,  to  whom  she  bore  three  children,  two  sons  and  a 


daughter.  The  marriage  was  not  happy,  and  she  separated 
from  her  husband,  but  when  he  became  old  and  sick,  she 
returned  to  him,  and  stayed  with  him  till  he  died,  at  Po- 
ligni  May  9,  1802.  In  1810  she  married  a  French  officer, 
De  Rocoa,  a  man  much  younger  than  herself,  to  whom  she 
bore  a  son,  but  the  marriage  was  kept  secret  till  after  her 
death.  She  made  her  debut  in  literature  in  1786  by  her  Let- 
tres  sur  les  Ecrits  et  le  Caraetere  de  J.  J.  Rousseau — a  book 
which  owed  its  success  not  so  much  to  any  powerful  origi- 
nality as  to  the  fresh  enthusiasm  and  peculiar  eloquence 
with  which  it  preached  the  new  revolutionary  ideas.  It  is 
an  interesting  book,  however,  in  literary  respects.  It  shows 
that  she  stood  in  a  primitive  and  natural  relation  to  that 
literary  movement  called  the  romantic  school  which  she  more 
than  any  one  else  contributed  to  introduce  in  France,  and 
which  she  is  often  said  to  have  adopted  at  second  hand  from 
the  Schlegels.  In  both  respects,  literary  as  well  as  political, 
she  afterward  developed  further  the  ideas  of  this  her  first 
book  in  her  De  la  LittSrature  coneiderie  dans  sen  Rapports 
avec  les  Institutions  sociales  (2,vols.,  1796),  and  her  Con- 
side" 'rations  sur  les  prtnetpaux  Evinements  de  la  Revolution 
fraHcaise,  not  published  until  after  her  death.  In  the 
latter  she  shows  that  her  political  stand-point  was  the  con- 
stitutional monarchy,  the  same  as  that  of  her  father,  whom 
she  almost  idolized,  and  the  same  as  that  afterward  repre- 
sented by  her  most  intimate  friends,  Chateaubriand,  Benja- 
min Constant,  Guizot,  and  her  son-in-law,  the  duke  de 
Broglie.  Her  first  celebrity,  however,  she  owed  less  to  her 
writings  than  to  the  powerful  personal  impression  she  made. 
Firm  in  her  ideas,  true  to  her  feelings,  impassioned  and 
courageous  as  a  lioness,  she  was  tender-hearted,  generous, 
beautiful,  and  gifted  with  an  irresistible  eloquence.  Her 
salon  was  the  centre  around  which  all  the  most  prominent 
talents  of  France  gathered,  and  during  the  first  stage  of  the 
Revolution  she  was  a  political  power.  Very  active  in  sav- 
ing her  friends,  she  barely  escaped  the  guillotine  herself. 
She  tied,  and  sent  from  London,  in  1793,  the  beautiful 
pamphlet,  Rifiexiona  sur  le  Procen  de  la  Heine.  After  re- 
siding for  some  time  at  her  paternal  estate,  Coppet,  near 
Geneva,  she  returned  to  Paris  during  the  Directory,  and 
played  again  a  brilliant  and  influential  part  in  public  life. 
To  this  period  belong  De  Vlnfluence  den  Passions  sur  le 
Bonheur  den  Individus  et  des  X>tti<nis  (1796),  one  of  her 
most  characteristic  works,  and  Delphine,  a  romance  in  6 
vols.  (1802).  But  she  was  a  decided  adversary  of  Napoleon. 
An  enmity  sprang  up  between  these  two  persons,  which 
cannot  be  fully  explained  from  the  difference  of  their 
political  views.  Napoleon  tried  to  gain  her  over  by 
offering  to  pay  the  two  million  francs  which  the  treasury 
owed  to  her  father,  but  she  refused  to  bo  reconciled.  In 
1802  he  banished  her  from  Paris,  and  when,  after  a  jour- 
nev  in  Germany,  she  returned  to  France  and  settled  in  the 
neighborhood  of  Paris,  she  was  ordered  to  remove  to  Cop- 
pet,  where  she  actually  lived  in  a  sort  of  confinement. 
She  kept  a  court  here  more  brilliant,  and  for  the  moment 
more  influential,  than  that  Goethe  kept  ;it  Weimar.  Every 
great  literary  man's  biography  of  that  period  contains 
some  pages  on  his  visit  to  Coppet,  and  Frederick  Schlegel, 
the  founder  and  lawgiver  of  the  romantic  school  in  Ger- 
many, lived  there  as.  her  chamberlain.  Still,  this  court 
was  a  prison.  In  1 S 1 2  she  fled,  first  to  Vienna,  then  to 
St.  Petersburg,  where  she  was  received  with  enthusiasm; 
to  Stockholm,  where  she  wrote  Dix  Aunt-en  d'E.cil  and  He- 
flexions  but  le  Suicide;  to  London,  etc.  After  tho  fall  of 
Napoleon,  she  returned  to  Paris  in  1815.  Louis  XVIII. 
showed  her  the  most  flattering  courtesy,  and  the  Assembly 
paid  the  debt  to  her  father.  She  d.  duly  14,  1M7.  Her 
two  most  prominent  works  are  Corinne,  on  I' Italic  (1807), 
tho  fruit  of  a  journey  in  Italy,  and  /'•  VAllemagne  (1810), 
the  result  of  her  visit  to  Germany.  The  first  is  an  inspi- 
ration of  a  high  order,  giving,  although  simply  a  novel,  a 
picture  of  Duly,  the  country,  its  sky,  its  mountains,  its 
seas,  and  of  the  people,  its  genius,  its  history,  its  life, 
marvellous  both  for  completeness  and  for  precision  and 
magi'-  impressivencss.  It  was  translated  into  all  Euro- 
pean languages,  anil  exercised  a  great  influence;  from 
that  day  the  European  painters  ceased  to  copy  the  old 
Italian  masters,  and  began  to  portray  the  living  Italian 
peasants.  The  second  book  is  of  an  inferior  order.  She 
did  not  understand  tho  German  language,  and  the  German 
spirit  remained  foreign  to  her;  its  natural  naivete,  sim- 
plicity, and  purity  sho  mistook  for  a  product  of  refine- 
uiriil,  and  its  strength  she  discovered  only  in  its  eccen- 
trii-ilies.  But  the  book  exercised  an  enormous  influence, 
afl  from  it.  for  the  first  time,  the  French  heard  that  there 
was  something  in  the  world  which  could  be  railed  German 
civilization.  CLEMENS  PETERSEN, 

Staff  and  Staff-Schools.    See  Appendix. 

Stftf  fa,  a  small   island  of  Scotland,  one  of  the  Tuner 
Hebrides,   belonging  to   the  county  of  Argyle,  celebrated 
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for  it-  curious  caverns,  among  which  that  oalled  Fingal's 

Cave  is  the  most  remarkable,  formed  by  gigantic  masses  of 

columnar  I  ud  with  a  shapeless  stratum  of  the 

esenting  d  most  singular  resemblance 

:    architectural  design.     The  cave  of  Fingal  is  227  feet 

n  the  sea  to  the  entablature. 

Stafford,  town  of  England,  capital  of  Staffordshire,  on 

the  Sow,  has  manufactures  of  leather)  BhoeSj  cutlery,  and 

hardware     P.  I  1,437. 

Stafford)  oew  oountj  of  B.  W.  Kansas,  intersected  in 

the  N.  W.  corner  by  the  Arkansas  River,  traversed  by  the 

Atchison  Topeka  and  Santa  IV  K.  Et.,  consists  mainly  of 

fertile,  rolling  prairies.     Area,  900  sq.  m.     It  is  still  unor- 

r   1. 

Stafford,  county  of  E.  Virginia,  bordering  on  Poto- 
mac ami  Rappahannock  rivers,  drained  by  Aquia  and 
other  creeks,  and  intersected  by  Richmond  Fredericks- 
burg and  Potomac  R.  R.  The  surface  is  usually  hilly,  but 
i-  fertile  along  the  Potomac  Excellent  granite  ami  free- 
stone  al nd,  and  gold  has  been  discovered  in  .-mall  quan- 
tities. Staples,  Indian  corn,  wheat,  oats,  and  sawed  lum- 
ber.    Cap.  Stafford  Court-house.  Ana.  :'.:>5  sq.  m.  P.  6420. 

Stafford)  p.-tp.,  Tolland  eo.,  Conn.,  on  Now  London 
It.  R.,  50  miles  N.  of  New  Haven,  has  4  churches,  good 
schools,  I  newspaper,  3  banks,  an  insurance  company,  sev- 
eral mills,  a  woollen  factory,  ami  1  hotel.  It  is  a  summer 
resort  for  invalids  ami  pleasure-seekers.  P.  3405. 
4  vmis  McLaughlin,  Ed.  "  Tollaxd  County  Press." 

Stafford,  tp..  De  Kalb  co.,  Ind.     P.  5S4. 

Stafford,  tp.,  Greene  co.,  Ind.     P.  841. 

Stafford,  tp.,  Ocean  co.,  N.  J.     P.  1514. 

Stafford,  p.-v.  and  tp.,  Genesee  co.,  N.  Y.,  on  New 
York  Central  K.  R.     P.  1847. 

Stafford,  p.-v.,  Franklin  tp.,  Monroe  eo.,  O.     P.  150. 

Stafford  (EDWARD),  son  of  Henry,  b.  in  England  about 
1470;  was  restored  to  his  title-  and  estates  by  Henry  VII. 
II-'':  was  educated  at  Cambridge;  acquired  enormous 
wealth;  commanded  the  guard  at  the  '*  battle  of  the  Spurs," 
1015;  freely  asserted  his  elaim  to  the  throne  (by  descent 
from  Thomas  of  Woodstock,  duke  of  Gloucester),  as  next 
heir  to  Henry  VII  I.,  in  case  of  his  death  without  issue; 
entered  into  a  correspondence  on  the  subject  with  Friar 
Nicholas  Hopkins  ofHenton,  Somersetshire,  who  pretended 
to  the  gift  of  prophecy,  and  foretold  he  should  be  king; 
excited  the  hostility  .if  Wolsey  by  treating  him  with  con- 
tempt  on  account  of  his  humble  origin  ;  was  accused  of 
treason  .May.  1521  ;  seized  while  on  his  way  to  court:  tried 
and  condemned  May  13,  and,  disdaining  to  solicit  mercy, 
was  beheaded  "ii  Tower  Hill  May  17,  1521.  He  was  at- 
tainted by  Parliament  two  years  later,  and  the  dukedom 
thereby  became  extinct  in  his  family. 

Stafford  (Henry),  duke  of  Buckingham,  son  of  Hum- 
phrey, b.  in  England  about  1440;  succeeded  to  the  title 
1  It'.n  ;  was  the  most  prominent  supporter  of  the  duke  of 
Gloucester  (Richard  III.)  when  Protector  in  his  plot  to 
obtain  the  throne  1483  '3  met  that  prince  at  Northampton 
Apr.  29  ;  aided  him  to  effect  the  arrest  and  destruction  of 
Karl  Rivers  and  Lord  Gray;  was  appointed  chief-justice 
and  eon-table  of  the  royal  castles  in  Wales  May  16;  as- 
Berted  the  claims  of  Richard  to  the  throne  in  a  harangue  at 
Guildhall  June  24.  and  was  appointed  constable  of  Eng- 
land July  15,  but  soon  changed  his  allegiance,  conspiring 
with  tin-  Lancastrians;  was  betrayed  to  the  king  in  Oc- 
tober,  attainted,  and  beheaded  at  Salisbury  Nov.  1.  li^.'i. 
His  nam-  and  lame  are  familiar  to  modern  readers  through 
Shafcspe  ire'fi  trage  ly  of  King  Richard  III. 

Stafford  (Humphrey),  earl  of  Stafford,  afterward  duke 
of  Buckingham,  b.  in  England  in  1404  ;  was  present  at  the 
coronation  of  Henry  VI.  as  king  of  France  at  Paris  Dec, 
1431  :   was  in  command  at  Calais  1440:  married  a  daugh- 
ter of  Prince  Thomas  of  Woodstock,  duke  of  Gloucester, 
estate  he  inherited  on  the  death  of  a  brother-in-law; 
hereupon  created  duke  of  Buckingham  Sept.  14. 1441: 
was  declared   tir-t   peer  of  the  realm:   made  first  constable 
of  Dover  and  warden  of  the  Cinque  Ports  about  1449;  was 
the  battle  of  .^t.  Al  ban's,  1454,  and  killed  at 
that  of  Northampton.  July  10,  1  160. 

Stafford  (Willtam  Howard),  Viscount,  second  son 
of  Thomas  Howard,  twentieth  earl  of  Arundel,  b.  in  Eng- 
land Nov.  20,  If- 12  :  was  brought  up  a  Roman  Catholic  :  was 
knighted  in  early  life:  married,  about  1634,  Mary, a  sister 
of  Henry,  thirteenth  Baron  Stafford.  On  the  death  of  the 
latter  without  issue  in  1637,  Sir  William  assumed  the  title 
of  Baron  Stafford  in  right  of  his  wife,  but  it  was  soon  dis- 
covered that  the  true  heir  was  a  distant  relative  in  obscure 
life,  named  Roger  Fludd,  alias  Stafford,  whose  sister  was 
married  to  a  joiner  at  Newport.  Shropshire,  and  had  a  son, 
then  following  the  trade  of  a  cobbler  in  that  town.     Roger 


was  induced  for  a  consideration  to  submit  his  claim  to  the 
arbitration  of  the  king,  who  decided  in  favor  of  Howard, 
and  by  royal  order  Roger  executed  a  deed  of  surrender 
of  the  peerage  to  his  rival  Dee.!',  1639.  The  king  soon 
afterward  [Sept,  12,  1640)  created  Howard  Baron  and  his 
wife  Baroness  Stafford,  and  in  order  to  settle  in  his  favor 
a  question  of  precedency  among  the  barons  made  him  a 
\  isoonnt  Nov.  1 1  of  the  same  year.  During  the  civil  war 
Stafford  adhered  to  the  royal  cause,  but  after  the  Restora- 
tion often  opposed  in  the  House  of  Peers  the  measures  of 
the  court;  was  intimate  with  Shaftesbury,  and  was,  on 
account  of  his  religion,  selected  by  the  infamous  Titus 
Oates  as  one  of  his  victims.  Accused  of  partieipation  in 
the  "  Popish  plot  "  by  Gates  in  his  first  examination  before 
the  House  of  Commons,  Oct.  23,  1678,  Stafford  surrendered 
himself  the  following  day:  was  committed  to  the  Tower 
with  four  other  accused  noblemen  Oct.  '.'.11;  was  excluded 
from  Parliament  with  twenty  other  Roman  Catholic  peers 
by  the  act  approved  Nov.  30  of  that  year  ;  was  impeached 
of  high  treason  Dec.  5,  and  again,  with  the  other  four  ac- 
cused lords,  Apr.  7,  1679,  when  he  pleaded  not  guilty:  but 
the  trial,  being  prevented  by  a  prorogation  and  a  subse- 
quent dissolution  of  Parliament,  did  not  commence  until 
Nov.  30,  1680,  when  the  impeachment  was  begun  before- 
the  House  of  Lords,  Sir  Heneage  Finch  (afterward  earl  of 
Nottingham)  presiding  as  lord  high  steward.  Stephen 
Dugdale  and  one  Turberville,  the  chief  witnesses,  swore 
that  Stafford  had  offered  them  rewards  to  participate  in  a 
conspiracy  against  the  life  of  the  king,  and  Bedloe,  I>an- 
gerfield,  and  Denis  offered  confirmatory  testimony.  Staf- 
ford defended  himself  with  spirit,  but  he  was  convicted 
Dec.  7,  by  55  votes  against  31,  four  of  the  Howard  family 
being  of  the  majority.  Stafford  was  executed  on  Tower 
Hill  Dec.  20, 1680,  protesting  his  innocence  in  terms  which 
carried  great  weight  with  the  spectators.  His  widow  was 
created  countess  by  James,  and  his  eldest  son  earl  of  Staf- 
ford by  James  II.  (16SS),  but  the  title  became  extinct  on 
the  death  of  the  fourth  earl  in  1762.  The  attainder  was 
reversed  by  act  of  Parliament  in  1824,  and  Sir  George 
William  Jerningham,  Bart.,  was  recognized  as  Baron  Staf- 
ford 1825.  Porter  C.  Bliss. 

Stafford  Court-house,  p.-v.,  cap.  of  Stafford  co.,  Va. 

Staffordshire,  an  inland  county  of  England,  com- 
prises an  area  of  1138  sq.  m.,  with  857,333  inhabitant-. 
The  central  part  of  the  county  is  low  and  undulating,  but 
both  in  the  N.  and  the  S.  the  ground  rises  and  the  surface 
becomes  hilly.  The  soil  is  generally  cold,  clayey,  and  little 
productive.  The  principal  occupations  are  mining  and  man- 
ufactures. The  coal-fields  are  very  rich  both  in  the  northern 
and  southern  parts  of  the  county;  iron,  copper,  and  lead 
are  found,  together  with  marble,  freestone,  and  an  excellent 
potter's  clay.  With  respect  to  its  manufacturing  interests 
this  county  is  the  third  in  rank  in  England. 

Staffordsville,  p.-v.  and  tp.,  Giles  co..  Va.     P.  1888. 

Stag,  or  Red  Deer,  the  largest  deer  of  Europe,  tho 
Cervut  etaphu*.  The  male  is  called  the  hurt,  (he  female 
the  Kind\  and  the  young  the  calf;  the  male  under  three 
years  is  called  a  brocket  ;  under  four,  a  xpayad  ;  under 
five,  a  etaggard;  and  under  six,  a  stag  .-  so  that  strictly,  in 
sporting  parlance,  a  stag  is  a  red  deer  five  years  old.  At 
six  years  he  is  a  hart  of  ten,  and  when  seven  years  old  he 
is  a  hart  crrnrnrd,  and  is  considered  fair  game.  The  stag 
is  found  in  England,  but  at  present  only  in  paddocks,  half 
domesticated;  but  in  Scotland  it  is  still  found  wild.  It- 
pursuit  is  the  noblest  of  European  sports.  The  flesh  is 
inferior  to  that  of  the  fallow  deer. 

Stag'-Beetle  and  Horn-Bug  nre  popular  names  for 
Lueamt*  dnma  of  the  U.  S.,  L.  cervu*  of  Europe,  and  of 
many  other  Lucanida?,  large  coleopterous  insects,  remark- 
able for  the  great  size  of  the  head  and  for  the  large  horn- 
like mandibles.  The  American  species  named  above  is  a 
well-known  inhabitant  of  decaying  wood,  piles  of  chips, 
etc..  and  is  capable  of  inflicting  a  severe  bite. 

Stage-coach.  See  Carriages,  bv  L.  P.  Bkockett, 
M.D. 

Stage  Road,  p.-v.,  Mcintosh  co.,  Ga.     P.  36. 

Stag'gers,  a  popular  name  for  some  diseases  of  horses 
and  sheep,  is,  like  many  popular  names,  a  very  vague  one. 
"Blind  staggers"  in  horses  is  a  sort  of  epilepsy ;  "mad 
staggers,"  an  inflammation  of  the  brain  :  "  grass  staggers  " 
is  an  acute  and  dangerous  gastritis.  The  treatment  of  the 
first  is  by  setons  about  the  head,  but  the  disease  is  incu- 
rable. The  second  usually  receives  powerfully  revulsive 
treatment  by  means  of  blisters,  cathartics,  and  thorough 
bleeding.  The  last-mentioned  disease  calls  for  active  ene- 
mata  and  good-sized  doses  of  calomel  and  opium.  "Stag- 
gers "  in  sheep  is  caused  by  grubs  in  the  nostrils  (larvae  of 
CSatrua  otas),  which  may  sometimes  be  removed  by  throw- 
ing up  snuff  mixed  with  whisky. 
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Stage's  Creek,  p.-v.  and  tp.,  Ashe  co.,  N.  C.    P.  861. 

Stag'honnd,  a  dog  formerly  kept  in  Europe  for  the 
chase  of  the  red  deer,  is  now  nearly  extinct.  This  is  a 
large,  rough-haired  dog,  much  like  the  foxhound,  but 
longer  in  the  leg?.  It  is  a  strong,  swift,  and  fearless  crea- 
ture, and  is  the  rival  of  the  bloodhound  in  powers  of  scent. 

Stagi'ra  [STdyetpa],  town  of  Chalcidicc,  in  Macedonia, 
was  a  colony  from  Andros,  but  fell  into  decay  during  the 
Peloponnesian  war.  It  was  the  birthplace  of  Aristotle, 
and  in  honor  of  his  great  tutor  Alexander  restored  the 
city,  but  its  prosperity  was  merely  temporary. 

Stagirite,  Aristotle,  the-     See  Aristotle. 

Stah'el  (Julius),  b.  in  Hungary  in  1825;  entering  the 
Austrian  military  service,  ho  rose  to  the  rank  of  first  lieu- 
tenant ;  upon  the  breaking  out  of  the  Hungarian  revolution 
joined  the  patriots,  and  served  on  the  staffs  of  trorgei  and 
(iuyon.  When  the  revolution  was  suppressed,  he  went  to 
Germany,  thence  to  England,  and  finally  to  New  York, 
where  he  engaged  in  journalism.  When  the  civil  war 
broke  out,  he  was  made  lieutenant-colonel  of  the  8th  New 
York  Vols.,  which  he  commanded  at  the  battle  of  Bull  Run, 
and  of  which  he  soon  after  became  colonel ;  was  promoted 
to  brigadier-general  in  1861;  in  1802  commanded  a  divi- 
sion in  Sigel's  1  Ith  army  corps,  and  was  made  major-general 
of  volunteers  in  Mar.,  1864. 

Stahl  (FitiEniticH  Julius),  b.  at  Munich  Jan.  16,  1802, 
of  Jewish  parents;  embraced  Christianity  in  1819;  stud- 
ied law  at  Wurzburg,  Heidelberg,  and  Erlangen;  was  ap- 
pointed professor  of  jurisprudence  in  1832  at  Erlangen,. 
and  in  1840  at  Berlin.  D.  at  Briickenau,  near  Kis- 
singen,  in  Bavaria,  Aug.  10,  1861.  His  specialty  was  the 
philosophy  of  law,  and  in  his  system  he  was  a  disciple  of 
BchelHng.  Assuming  that  human  reason  is  incapable  of 
arriving  at  a  positive  conception  of  truth  by  itself,  he  de- 
duces the  ideas  of  state,  government,  etc.,  from  the  doc- 
trines of  Christian  revelation,  and  bases  the  authority 
of  officials  and  the  obedience  of  citizens  on  a  divine  ordi- 
nance. As  a  member  of  the  upper  house  of  the  Prussian 
Diet  he  became  the  leader  of  the  feudal  and  aristocratic 
party  during  the  period  of  reaction  which  followed  the 
abortive  revolution  of  1848  in  Berlin.  His  principal 
works  are — Philosophic  des  Rechts  (3  vols.,  1854—56),  Veber 
den  Christlichen  Staat  (1847),    Was  iat  Revolution?  (1S53). 

Stahl  (Geohg  Ernst),  b.  nt  Ansbach,  in  Bavaria,  Oct. 
21,  1660;  studied  medicine  at  Jena;  was  appointed  physi- 
cian to  the  duke  of  Weimar  in  1687,  professor  of  medicine 
at  the  University  of  Halle  in  1604,  and  physician  to  the 
king  of  Prussia  in  1716.  P.  at  Berlin  May  14,  1734.  He 
was  a  great  chemist,  and  had  great  merit  as  a  systematizer 
of  the  science  of  chemistry:  bis  theory  of  phlogiston  was 
generally  adopted,  and  considered  valid  up  to  the  time  of 
Lavoisier.  As  a  physician  he  also  acquired  great  celeb- 
rity. (See  A.  Lemoine,  Le  Vitalisme  et  V  Animisme  de  Stahl 
(Paris,  1864).)  His  principal  works  are — Expcrimenta  et 
Observattones  Chcmicm  (1731)  and  Thwria  Med  tea  Vera 
(1707). 

Stahr  (Adolf  Wilfiet.m  Theopor),  b.  at  Prenzlau,  in 
tin-  Prussian  province  of  Brandenburg,  Oct.  22.  1805 ; 
studied  classical  languages  and  literature  at  Halle;  was 
appointed  professor  at  the  gymnasium  of  Oldenburg  in 
1836;  travelled  much  in  Frame,  Switzerland,  and  Italy, 
and  settled  in  1852  at  Berlin,  where  he  married  the  au- 
thoress Fanny  Lewald  in  1855.  He  was  a  very  prolific 
writer;  his  numerous  books  and  articles  for  periodicals 
treat  subjects  of  antiquity  and  modern  times,  history  and 
art,  critically  and  in  a  descriptive  manner.  Some  of  his 
works  have  been  translated  into  English,  as,  for  instance. 
Torso,  oder  fCnnst,  KUnstter,  mid  Kimsttoerke  der  Alien  (2 
vols..  1854-55),  in  the  Crayon  (New  Xork,  1S58-50).  and 
G.  E.  Leasing,  aein  Leben  mid  seine  Werfo  (2  \  ..Is.,  1859), 
by  Prof.  E.  P.  Evans,  of  Michigan  University  (Boston, 
L86fi).  He  wrote  the  text  to  Kaulbaeh's  Goethe  Galterit 
(Abtheilung  T.,  (J  net  lie's  Frauengestalten),  His  Olden- 
burgische  Theaterschau  (2  vols.,  1845)  drew  some  attention 
to  the  stage  of  Oldenburg.      D.  Oct.  3,  1876. 

Staig£  (Richard  M.),  b.  in  England  about  1820;  com- 
ing  1"  America  at  an  early  :iure.  he  became  a  mechanic  at 
Newport,  It.  I.,  where  he  took  lessons  in  painting  from 
Washington  Allston  and  Jane  Stuart;  became  eminent  as 
a  miniature  painter,  a  branch  of  art  which  he  subsequently 
relinquished  for  genre  pictures  and  coast  scenes.  Among 
his  best  productions  arc —  The  Crossiny-Sioeeperj  ( at*s 
Cradle,  fTnittinfj,  The  tout  Letter,  The  Snilor'x  lirmi,  and 
Ntwsfrom  tht    War. 

Stained  Cilass.    Pee  Glass,  by  C.  (J.  Leland,  A.  M. 
Stai'ner  (John),  Mis.   Doc.,  b.  in   England  in   1340; 

developed  in  early  child! d  a  remarkable  musical  talent; 

was  a  chorister  at  St.  Paul's  cathedral  1847-66,  organist  to 

St.    Michael's    College,   Tonhurv,    ls..i",    ."»*♦,    and    became   in 


1859  organist  of  Magdalen  College,  and  in  1860  of  Univer- 
sity College,  Oxford;  received  the  honorary  degree  of 
bachelor  of  music  1859;  embraced  the  opportunity  to  pur- 
sue the  regular  course  of  university  studies,  as  well  as  to 
perfect  himself  in  musical  theory,  graduating  as  B.  A. 
L863,  Mus.  Doc.  1805,  and  M.  A.  1866.  In  1872  he  was 
appointed  organist  of  St.  Paul's,  London.  Author  of  a 
large  number  of  anthems  and  church  services,  as  well  as 
songs  of  a  secular  character,  and  of  a  scientific  work  on 
The   Theory  of  Harmony. 

Stair  (James  Dalrymple).  seventh  Baron  and  first 
Viscount,  b.  at  Drummurchie,  Ayrshire,  Scotland,  in  May, 
1619;  graduated  M.  A.  at  the  University  of  Glasgow  1637; 

obtained  a  commission  as  captain  in  the  Scottish  army,  but 
at  the  age  of  twenty-two  accepted  the  professorship  of 
philosophy  at  lilasguw,  which  lie  held  six  years  (  1  041-47)  ; 
was  admitted  an  advocate  at  the  Scottish  bar  Feb.,  1048; 
was  secretary  to  the  commissioners  sent  to  treat  with 
Charles  I.  at  Breda  1040-50  ;  became  a  lord  of  session  July 
1,  1657;  was  knighted  by  Charles  II.  1660,  and  confirmed 
as  lord  of  session  Feb.  14,  1661  ;  resigned  office  1663  from 
unwillingness  to  subscribe  the  declaration  against  the  Cov- 
enants of  16)JS  and  104^  appended  to  the  oath  of  allegiance, 
but  his  resignation  was  declined,  and  he  was  made  a  bar- 
onet June,  1604;  became  lord  president  of  the  court  of 
session  Jan.,  1671;  refused' to  take  the  new  test  oath,  and 
was  removed  from  his  offices  1681  ;  published  in  that  year 
his  Modus  Litigandi  and  The  Institutions  of  the  Law  of 
Scotland — a  work  which  has  been  called  the  '•  Scottish 
Blackstone;"  was  accused  of  complicity  in  the  Rye-House 
plot,  and  outlawed,  but  escaped  to  Holland  Oct.,  1682; 
prepared  there  his  Decisions  of  the  Lords  of  Council  and 
Sessions  1661-81  (Edinburgh.  2  vols,  folio,  1683-87);  pub- 
lished at  Leyden  his  Latin  treatises  Physiologia  Nova  Ex- 
perimental™ (1686);  received  a  pardon  1686 J  accompa- 
nied the  prince  of  Orange  to  England  1688  ;  was  reinstated 
in  the  presidency  of  the  court  of  session,  and  made  Vis- 
count Stair  Apr.  21,  1690;  published  an  Apology  for  his 
political  course  (1690)  and  a  Vindication  of  the  Divine 
Perfections  (1695).     D.  Nov.  25,  1695. 

Stair  (John  Dalrymple).  first  Earl  of,  better  known 
as  the  "  Master  of  Stair,"  son  of  Viscount  John,  b.  in 
Scotland  about  1648;  was  admitted  as  advocate  in  the 
court  of  session  Feb.,  1672;  was  one  of  the  council  for  the 
earl  of  Argyll  on  his  trial  for  treason  1681 ;  was  twice  im- 
prisoned between  1681  and  16S5;  was  received  into  favor 
on  the  accession  of  James  II.,  by  whom  he  was  made  lord 
advocate  16S5  and  lord  of  session  and  lord-justice  clerk 
1686;  supported  the  Revolution  1688;  was  a  leading  Scot- 
tish member  of  the  "Convention  Parliament"  Mar.,  16S9; 
was  one  of  the  three  commissioners  sent  to  London  to  offer 
the  crown  of  Scotland  to  William  and  Mary,  May,  1689; 
was  reappointed  lord  advocate  1690;  became  one  of  the 
secretaries  of  state  for  Scotland  1691;  plotted  the  "mas- 
sacre of  Glencoe,"  which  covered  his  name  with  infamy, 
Jan.,  1692,  for  which  act  he  was  dismissed  from  office  1695 
and  censured  by  a  parliamentary  committee  of  inquiry, 
but  was  never  subjected  to  prosecution ;  succeeded  his 
father  as  Viscount  Stair  Nov.  25,  1695;  was  sworn  of  the 
privy  council  on  the  accession  of  Anne  1702;  was  created 
earl  of  Stair  Apr.  8,  1703;  was  one  of  the  commissioners 
who  negotiated  the  treaty  of  union  between  Scotland  and 
England  1706,  and  was  mainly  instrumental  in  passing 
that  measure  through  the  Scottish  Parliament.  I).  Jan.  8, 
1707. 

Stair  (John  Dalrymple),  second  Earl  of,  second  son 
of  the  first  earl,  b.  at  Edinburgh  July  20.  1073  ;  had  the 
misfortune  in  boyhood  to  kill  his  elder  brother  by  the  acci- 
dental discharge  of  a  pistol  ;  educated  at  the  I'niversity 
of  Leyden,  where  he  was  distinguished  for  scholarship  ; 
entered  the  army  as  a  volunteer  under  the  earl  of  Angus, 
and  commanded  the  Cameronian  regiment  at  the  battle  of 
Steinkirk  1692;  was  aide-de-camp  to  the  duke  of  Marl- 
bnmugh  nt  Veiilo..  and  Liege  1702;  succeeded  to  the  earl- 
dom 1707;  obtained  command  of  the  Scots  Greys;  was 
commissioned  general;  distinguished  himself  at  Ramillies 
and  Oadenarde  1706,  and  at  Malplaquet  L709;  withdrew 
from  the  army  in  1711;  became  privy  councillor  and  repre- 
sentative peer  for  Sent  land  1711 ;  was  appointed  commander- 
in-chief  of  the  forces  in  Scotland  mi  the  accession  of  George 
r.  (1715)  j  was  ambassador  to  France  1715  20;  resided  on 
hi-  estate  at  New  Liston,  devoted  to  scientific  agriculture, 
1720—10,  having  been  the  firs!  person  in  Scotland  t--  plant 
turnips  and  cabbages  in  the  open  fields;  was  made  field- 
marshal  commander-in-chief  of  British  forces  in  Flandei 
and  ambassador  extraordinary  to  the  States  General  of 
Midland  1711  :  won  the  battle  of  Dettiogen,  .June  26,  17  1 :  . 
and  subsequently  tilled  several  important  public  posts  under 
the  Walpole  administration.  I>.  at  Edinburgh  May  9,  17  17. 
The  Memoir*  >•/  the  ifoust   of  Dalrymple,  published  from 
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STALACTITE— STANDING  STONES. 


filM1jj  1876),    contain  important  historical  data 

heretofore  anknon  Q. 

Btalao'tite    [Gr.    ittoAo^iv,   to   "drop"],    ioiole-like 

masses  of  lime,  limonite,  chalcedony,  pyrites,  oto.,  which 

depend  from  -  iverns;  they  are  formed  from  the 

ling  these  substances  in  solution. 

ii     form  oolumna  reaching  from  Boor  to 

roof  of  high  chambers;  Bometimes  they  imitate  curtains, 

waterfalls,  eto.,  whi   h  constitute  notable  features  in  some 

ives  in  the  world.     The  name  stalagmite 

praAayMO,    a  "droli")    is    given    tO   the    material    which 

i  tlactites,  only  accumulating  on  the  floor.     This 
■  .    form tinuous  sheets  over  the  surface,  Bome- 
times rises  into  columns,  whioh  meet  and  blend  with  the 
,, .  above.  J.  B.  Newberry. 

Slaliin  in.  or  Stalimeni,  the  ancient  Lemnas,  an 
island  in  the  Aigean  Sea,  40  miles  S.  E.  of  Mount  Athos, 
belongs  to  Turkey,  and  comprises  an  area  of  160  sq.  m., 
with  8000  inhabitants.  The  surface  is  mountainous,  con- 
taining many  extinct  craters:  the  soil  is  very  fertile,  and 
produces  corn,  oil,  wine,  and  fruits. 

Stambool.    See  Constantinople. 

Sta'meil  [Lat.,  from  the  (ir.  <rrju.av.  the  warp  or  its 
threads  in  the  upright  loom  of  the  ancients],  the  botanical 
name  of  the  male  organ  in  flowers.  (See  Botany.)  It 
oonsists  of  two  parts,  viz.  a  stalk,  called  the  filament,  which, 
like  the  stalk  of  a  leaf,  is  not  essential  and  may  he  wanting, 
hi  I  of  a  terminal  body,  the  only  essential  portion,  called 
the  anther.  This  normally  is  2-eelled,  or  is  formed  of  a 
pair  of  sacs  placed  side  by  side.  with,  or  sometimes  with- 
out, a  prolongation  of  the  filament  between  them  (the  enn- 
nective),  and  tilled  with  pollen,  a  powder,  composed  of 
minute  grains.  This  is  the  fertilizing  material,  which, 
acting  upon  the  stigma,  develops  a  tube  from  each  grain, 
w  hioh  grows  down  the  style,  reaches  the  ovules  or  rudimen- 
tary seeds,  and  fertilises  them  :  that  is,  causes  an  embryo  to 
he  produced,  and  s  >  an  ovule  becomes  a  fertile  seed.  The 
polu-n  is  discharged  from  the  anther  through  openings,  gen- 
erally by  a  slit  from  top  to  bottom  of  each  cell.  Bometimes 
by  a  hole  at  the  top  or  elsewhere,  rarely  by  one  or  more 
uplifted  valves  or  lids.  Morphologically,  each  stamen  an- 
swers to  a  leaf,  the  anther  being  conceived  to  be  the  blade 
transformed,  and  the  cells  of  its  parenchyma  developed  as 
pollen,  the  filament  answering  to  the  leafstalk.  As  to  posi- 
tion, in  a  Complete  flower  the  stamens  stand  between  the 
petals  and  the  pistil,  in  the  simpler  and  normal  ease  borne 
on  the  receptacle  under  the  pistil  (technically  hypogynous), 
hut  not  rarely  adnate  to  or  apparently  growing  out  of  the 
calyx  (perigynous),  or  out  of  the  corolla  [epipctalotte),  or 
whin  all  these  parts  are  consolidated  witli  the  surface  of 
the  ovary,  then  apparently  borne  on  its  summit  (epigynous), 

or  evei nsolidated  with  the  style,  as  in  the  orchis  family 

(gynandrous).  Terms  relating  to  the  number  of  the  stamens 
are  common,  as  monandroue,  with  a  solitary  stamen,  dian- 
droits,  with  two,  and  so  on;  or  to  number  combined  with 
relative  length,  as  didynamous,  when  of  four  stamens  one 
pail  is  shorter,  and  tetradynamoue,  when  of  six  stamens 
two  are  shorter  than  the  four;  or  to  connection,  whether  by 
the  filaments  into  one  set  or  brotherhood  [monadelphons) 
or  into  two  [diadelphovs),  or  by  the  anthers  instead  into  a 
ring  (syngenesions).  These  and  the  like  terms  long  ago 
became  familiar,  being  used  by  Linnaeus  to  characterize 
artificial  classes.  As  the  petals  of  a  flower,  taken  collec- 
tively, com  pose  the  corolla,  so  the  stamens,  taken  collectively. 
receive  the  name  o{  andrceciitm  j  i.  e.  the  male  members  of 

the  household.  W.  W.  BAILEY. 

Stam'ford,  town  of  England,  county  of  Lincoln,  on 
the  Welland,  which  here  becomes  navigable.     P.  7840. 

Stamford,  p.-b.  and  tp..  Fairfield  co..  Conn.,  on  New 
York  and  New  Haven  R.  K.,  about  32  miles  X.  E.  of  New 
York  City,  contains  7  churches,  public  and  private  schools. 
1!  military  institutes,  4  banks,  1  newspaper,  manufacturing 
establishments,  and  repair-shops.  Stamford  is  a' summer 
i.  and  is  the  fifth  richest  town  in  Connecticut.  P. 
'.'711.  Wm.  Gillespie,  En.  " St amfort)  Advocate." 

Stamford,  p.-v.  and  tp..  Delaware  co.,  N.  Y.,  at  the 
headwaters  of  the  W.  branch  of  Delaware  River,  on  New 
York  King-tun  and  Syracuse  R.  R..  has  4  churches,  an 
incorporated  Beminary  with  a  library,  1  newspaper,  1 
furna  bine  shop,  2  lintels,  and  several  mills.    P. 

S.  P..  Champion,  En.  "Mibbob." 

Stamford,  tp.,  Bennington  co.,  Yt.     P.  633. 

Stam'mcring  [Ang.-Sax.  itamer],  an  affection  of  the 
rv  of  speech  characterized  by  irregular,  imperfect,  or 
modic  actions  of  the  muscles  concerned  in  articulation. 
It  is  in  reality  a  chorea  of  the  muscles  concerned,  a  de- 
fective power  of  co-ordination.  It  may  be  manifested  un- 
der two  somewhat  different  forms.  In  the  one  there  is  a 
difficulty  in  beginning  the  enunciation  of  words,  and  this 


is  especially  shown  in  regard  to  those  words  which  begin 
with  what  are  called  the  "explosive  consonants"  (6,  p), 
and  which  require  the  sudden  opening  of  the  lips.  In  the 
Other  form  the  word  is  begun,  but  after  the  enunciation  of 
a  syllable  there  is  a  spasmodic,  and  for  a  timo  uncontrol- 
lable, reiteration  of  the  same  syllable.  To  this  variety  tho 
term  Mattering  is  sometimes  applied.  Stammering  is  one 
i.l  the  mimic  diseases,  and  maybe  acquired  by  carelessness 
in  speech  or  by  association  with  others  similarly  affected, 
or  even  by  mocking  such  persons.  In  the  majority  of 
cases  it  disappears  after  tho  attainment  of  adult  age, prob- 
ably in  consequence  of  the  constant  efforts  of  the  subject 
to  improve  his  habit  of  speaking.  It  is  always  increased 
by  emotional  disturbance,  especially  fright  and  apprehen- 
sion, and  is  much  mitigated,  and  often  cured,  by  the  pa- 
tient acquiring  confidence  in  himself,  never  attempting  to 
speak  in  a  hurry  or  when  the  chest  is  empty  of  air,  or  by 
reading  measured  sentences  slowly  and  with  deliberation. 
Stammerers  never  have  any  difficulty  in  singing,  for  they 
know  that  a  certain  definite  manner  is  to  he  observed,  and 
this  gives  them  the  confidence  they  require.  The  affection 
is  sometimes  permanently  removed  in  time  by  the  patient 
performing  some  trifling  muscular  action  consentaneously 
with  the  enunciation  of  the  words  over  which  he  stumbles. 
Thus,  if  he  stammers  at  the  word  baby,  he  can  prevent  tho 
fault  by  moving  a  finger  at  tho  very  instant  that  he  begins 
to  utter  the  word,  and  so  on. 

Bibliography. — Voisin,  Dn  Bigaiement,  etc.  ( Paris,  1 S21 ) ; 
Coloinbat,  Lin  B4gaiement,  ei  de  tons  leu  autre*  Vice*  dt 
la  Parole,  etc.  (Paris,  1831);  Becquerel,  Traitt  tin  Bfgait 
went  et  tlett  Miii/i'ii*  tie  le  gnirir,  etc.  (Paris,  1843);  Hunt, 
A  Treatise  on  the  Cure  of  Stammering  (London,  1856); 
Poett,  .1  Practical  Treatise  on  Stammering,  fie.  (London, 
1856);  Yiolette,  J)n  Bigaiement  et  tie  Moyens  de  le  gnirir 
(Paris,  1858) ;  Klencke,  Die  Heilttng  dee  Stottems  (Leipsio, 
I860);  Rosenthal,  Abhandlung  iiber  Thearie  und  Heilnng 
,1. »  StotterSbels  (Wien,  Med.  Wochenschrift,  Nt.  35-38, 
18(51).  William  A.  Hammond. 

Stamp  Act,  a  law  passed  by  the  British  Parliament 
Mar.  22,  1705,  "for  granting  and  applying  certain  stamp 
duties  and  other  duties  in  the  British  colonics  and  planta- 
tions in  America,"  took  effect  from  Nov.  I,  1765,  but  was 
the  occasion  of  such  excitement,  protests,  and  overt  resist- 
ance in  most  of  the  States  that  it  was  repealed  Mar.  is, 
1766,  and  a  bill  of  indemnity  for  those  who  had  incurred 
penalties  was  passed  June  fi  of  the  same  year. 

Stamp'er's  Creek,  p.-v.  and  tp.,  Orange  co.,  Ind. 
P.  S27. 

StSmpfli  (JAKOB),  b.  at  Schilpfen,  canton  of  Berne, 
Switzerland,  in  1820,  in  humble  circumstances;  acquired 
by  the  energy  of  his  character  a  good  education;  studied 
law  at  Berne,  and  became  an  advocate  in  1843  ;  was  very 
active  in  the  polities  of  the  state  as  leader  of  the  radical 
party  in  1845-50  and  1S55-65  ;  introduced  direct  taxation, 
abolished  all  feudal  burdens,  and  powerfully  opposed  the  in- 
fluence of  the  Jesuits.  In  1872  he  was  one  of  the  arbitrators 
at,  Geneva  under  the  Treaty  of  Washington.  D.  May,  1S79. 
Stamp-Mill.  See  Grinding  and  Crushing  Machi- 
nery, by  Prof.  R.  H.  Thcrston,  C.  E. 

Stan'ardsville,  p.-v.  and  tp.,  cap.  of  Greene  co.,  Ya. 
P.  17S9. 

Stan'bery  (Henry),  b.  in  New  Y'ork  Feb.  20,  1803; 
graduated  at  Washington  College.  Pa.,  in  1819;  admitted 
to  the  bar  in  Ohio  in  1824 ;  became  attorney-general  of  the 
State  in  1S46,  and  attorney-general  of  the  U.  S.  in  1866, 
under  the  administration  of  Pres.  Johnson,  for  whom  he 
acted  as  leading  counsel  in  the  impeachment  trial  of  1868. 
Stan'bridge  (John),  b.  at  Heyford,  Northampton-hire, 
England,  about  Mali;  became  perpetual  fellow  of  New  Col- 
lege, Oxford,  1  181  :  first  usher  of  the  free  school  connected 
with  Magdalen  College  about  1480,  and  afterward  for  many 
years  its  head-master,  D.  about  1525.  He  was  the  first 
author  of  schoolbooks  that  were  extensively  printed  and 
used  in  England,  though  now  so  rare  as  to  have  become 
bibliographical  curiosities.  Among  them  were  Tin  Accy- 
denee  ofMayster  Staubrydge's  owne  Makynge  (printed  be- 
fore 151)0),  Embri/ou  Relimatum,  "lee  Vocabularinm  (of 
which  at  least  8  e'ds.  were  printed  by  Wynkin  de  Worde), 
Vocabula  Magistri  Stanbrigi  (1510),  and  Parvulorwn  In- 
stitutions* (1520). 

Stanchio.     See  Cos. 

Standard  of  Values.    See  Coinage,  by  E.  B.  Elliot. 
Standard    of   Weights    and    Measures.      See 
Weights  and  Measures,  by  Pres.  F.  A.  P.  Barnard. 
Standards.     See  Banner  and  Flag. 
Standing  Stone,  p.-v.  and  tp.,  Bradford  co.,  Pa.,  on 
Susquehanna  River  and  on  Lehigh  Valley  R.  R.     P.  905. 
Standing  Stones.     See  Stones.  Standing. 
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Stun  d  i-  h,  p.-v.  and  tp.,  Cumberland  co.,  Me.    P.  2089. 
Standish   (Miles),  b.  in   Lancashire,  England,  about 
1584  ;  claimed  to  be  descended  from,  and  the  true  heir  of, 
the  knightly  family  of  Standish  of  Duxbury  Hall;  became 
a  soldier  in  the  Netherlands,  attaining  the  rank  of  captain, 
ami,  though  not  a  member  of  the  Leyden  church  or  con- 
gregation, accompanied  the  Pilgrims  of  the  Mayflower  to 
New  England   1620;  lost   his  wife.  Rose,  during  the  first 
winter;  is  said  by  tradition  to  have  employed  his  friend 
John  Alden  to  negotiate  his  marriage  with  the  fair  Prisoilla 
Mullinsfsee  Longfellow's  Courtship  of  Mile*  Standi  ah),  with 
the  well-known  result  that  Alden  married  the  maiden  ;  ren- 
dered important  services  to  the  colonists  in  preserving  them 
from  the  open  and  secret  hostilities  of  the  Indians,  having 
with  his  own  hand  killed,  at  Weymouth  (1623),  Peoksuot, 
an  Indian  chief  who  had  planned  a  massacre;  visited  Eng- 
land as  agent  for  the  colony  1625,  returning  with  supplies 
1020;   was  one  of  the  original  proprietors  and  settlers  of 
Duxbury,  having  given  that  name  to  the  town  in  memory 
of  the  scat  of  his  English  ancestors;  was  for  the  remainder 
of  his  life  either  magistrate  or  a  member  of  the  board  of 
assistants  to  the  governor,  and  took  part  in  the  settlement 
of  Bridgewater  1649.     D.  at  Duxbury  Oct.  3,  1656.     Ho 
was  of  small  stature  and  choleric  temper,  possessed  great 
energy  and  force  of  will,  and  was  long  a  terror  to  hostile 
Indians,  and  an  object  of  admiration  to  the  friendly  natives, 
among   whom   was    Ho  bom  ok   (the  hero    of  Lydia   Maria 
Child's  Ffobomok),  who  made  his  home  with  Standish.    By 
a  second  wife,  Barbara,  he  left  numerous  children,  more  than 
one  of  whom   married  in  the  family  of  John  Alden.      His 
sword  is  preserved  in  the  Pilgrim  IIii.ll,  Plymouth.     On  the 
commanding  eminence  in  South  Duxbury.  formerly  called 
Captain's  Hill,  from  having  been  the  place  of  his  residence, 
the  cornerstone  of  a  monument  to  his  memory  was  laid 
Oct.  7.  IS72.     This  structure,  still  (1876)  in  process  of  con- 
struction, is  to   consist  of  an   octagonal   base  28   feet  in 
diameter  and  25  feet  high,  surmounted  by  a  circular  tower 
crowned   by  a  statue  of  "the  first  commissioned  military 
officer  of  New  England,"  the  whole  to  be  110  feet  in  height. 
A   good  view  of  the  monument  and  the  beautiful   pros- 
pect it  will  command  is  given  in  Rev.  E.  Nason's  Gazetteer 
of  Massachusetts  (1874).     The  will  of  Capt.  Standish  may 
be  read  in  the  General  Register,  vol.  v.,  and  many   inci- 
dents of  his  career  are  given,  with  a  partial  genealogy  of 
his  descendants,  in  Justin  Winsor's  History  of  Duxbury 
(1S49).  Porter  C.  Bliss. 

Stan'ficUl  (Cr.ARKSOx),  R.  A.,  b.  at  Sunderland,  county 
of  Durham,  England,  in  1798;  began  life  as  a  sailor,  thus 
acquiring  the  practical  knowledge  of  the  sea  that  has  given 
him  his  fame.  Ruskin  says  :  "  One  work  of  Stanfield's  pre- 
sents us  with  as  much  concentrated  knowledge  of  sea  and 
sky  as,  diluted,  would  have  lasted  any  one  of  the  old  mas- 
ters his  life."  He  first  exhibited  in  1S27;  was  elected  an 
associate  in  1832,  academician  in  1835;  made  frequent  vis- 
its to  the  Continent,  and  studied  in  Italy,  France,  Holland, 
Venice,  Naples,  and  the  Pyrenees  ;  was  for  many  years 
scenic  artist  at  Drury  Lane,  theatrical  decorator,  and 
painter  of  landscape.  D.  in  1867.  His  masterpiece  is  con- 
ceded to  be  The  Battle  of  Trafalgar,  (tainted  for  the  Se- 
nior United  Service  Club  in  1836.  This  work  is  character- 
ize  I  by  beauty  rather  than  grandeur,  by  elaboration  of  de- 
tail and  carefulness  of  finish.  He  has  been  styled  "the 
English  Vandervelde."  0.  B.  Frotuinuham. 

Stan/ford,  tp.,  Clay  eo.,  III.     P.  1349. 
Stanford,  p.-v.,  Allen  tp.,  McLean  eo.,  111.     P.  274. 
Stanford,  p.-v.,  cap.  of  Lincoln  co.,   Ky.,  on   Logan 
Creek   and  on    Knoxville    branch   of  Louisville  Nashville 
and  Great  Southern  R.  R.,  has  1  newspaper.     P.  752. 
Stanford,  tp.,  Isanti  co.,  Minn.     P.  215. 
Stanford,  tp.,  Dutchess  co.,  N.  Y.     P.  2116. 
Stanford  (John),  D.  D.,  b.  in  England   Oct.  20,  175  1  ; 
studied  medicine;  became  a  teacher,  and  came  to  the  U.S. 
in   1786;  was  pastor  of  a    Baptist  church  in    Providence, 
R.  I.,  1787-89)  teacher  in  New  York  1789-181.":,  deliver- 
ing in  the  mean  time  Sunday  evening  lectures,  and  acting 
from  IV'.H  to  isuii  as  minister  of  a  Baptist  churoh,  and  sub- 
sequently teaching  a  class  of  students  in  theology.      In 
181  1   he  became  chaplain  of  the  almshouse,  and   labored  in 

the  prisons,  hospitals,  and  charitable  Institutions.  Besides 
tracts  and  discourses,  ho  wrote  a  History  of  the  First  Bap- 
tist Church  of  Providence,  The  Domestic  Chaplain  (1806), 
Concise  Description  of  the  City  of  New  York  [1814),  and 
The  Aged  Christian's  Companion  <1*20;  republished,  with 
a  memoir,  by  George  Uphold,  L855).  D.  in  New  York, 
Jan.  14,  1834. 

Stanford  (LELAND),  b.  at  Albany,  N.  Y.,  Mar.  0,  1821  ; 
received  a  common-school  education  ;  Btudied  law.  and  was 
admitted  to  the  bar  in  L849 ;  soon  afterward  removed  to 
Port  Washington,  Wis.,  where  he  practised  law  till   1852, 


when  he  went  to  California  and  entered  into  business  with 
three  of  his  brothers.  He  first  appeared  in  politics  as  a 
delegate  to  the  convention  at  Chicago  in  1860  which  nomi- 
nated Abraham  Lincoln  for  the  Presidency;  was  elected 
governor  of  California  in  1861,  and  in  his  inaugural  ad- 
dress urged  the  importance  of  building  the  Pacific  R.  R., 
and  a  company  for  that  purpose,  with  him  for  president, 
was  formed  on  July  1  of  that  year.  J.  B.  Bishop. 

Stan'fordville,p.-v.,  Stanford  tp.,  Dutchess  co.,  N.  Y., 
on  Poughkeepsie  Hartford  and  Boston  R.  R. 

Stan'hope,  p.-v.,  Byram  tp.,  Sussex  co.,  N.  J.,  on  Mor- 
ris Canal  and  Morris  and  Essex  R.  R. 

Stanhope  (Charles  Mahon),  F.  R.  S.,  third  Earl 
STANnopE  and  Viscount  Mahon,  grandson  of  the  first  earl, 
b.  in  London.  England,  Aug.  3,  1753;  educated  at  Eton 
and  Geneva;  manifested  great  mechanical  talent;  obtained 
while  at  school  a  prize  from  a  scientific  academy  at  Stock- 
holm for  a  memoir  on  the  construction  of  the  pendulum; 
married  Lady  Hester  Pitt,  daughter  of  the  earl  of  Chat- 
ham, 1774;  was  an  unsuccessful  candidate  for  Parliament 
at  Westminster  in  the  same  year  ;  was  elected  for  Chipping 
Wycoinbe  by  the  influence  of  the  earl  of  Shelburne  17*0; 
lost  his  wife,  who  had  borne  him  three  daughters,  1780; 
married  Louisa,  daughter  of  Henry  (rrenville,  1781  ;  suc- 
ceeded to  the  peerage  1780  ;  was  noted  for  his  radical  opin- 
ions ;  declared  himself  a  republican,  laid  aside  the  insignia 
of  nobility,  and  defended  the  French  revolution ;  was  a  fre- 
quent speaker  in  the  House  of  Lords,  where  he  obtained 
the  sobriquet  of  "the  minority  of  one;"  constructed  two 
calculating-machines;  suggested  improvements  in  canal- 
locks;  was  a  close  student  of  electricity ;  made  known  in 
1779  his  theory  of  the  "return  stroke"  of  lightning;  in- 
vented a  monochord  for  tuning  musical  instruments,  a 
vessel  for  sailing  against  wind  and  tide,  made  many 
improvements  in  the  art  of  printing,  and  in  181 0  the 
"Stanhope  printing-press."  I>.  in  London  Dec.  15,  1816. 
Author  of  The  Gold  Coin  (1774),  Principles  of  Electricity 
(1770),  Observation/!  on  Mr.  Pitt's  Plan  for  Reducing  the 
National  Debt  (1786),  A  Letter  t<>  Edmund  Burke  on  the 
French  Revolution  (1790),  Rights  of  Juries  Defended  (1792), 
Principle*  of  Tuning  Instruments  (1806),  and  of  papers  On 
Securing  Building*  against  Fire  (1778)  and  On  Thunder- 
storms  (17S7)  in  the  Philosophical  Transactions. 

Stanhope  (George),  D.  D.,  b.  at  Hertishorn,  Derby- 
shire, England,  Mar.  5,  1660;  studied  at  Eton;  graduated 
at  King's  College,  Cambridge,  about  1680;  was  succes- 
sively rector  of  Tewing,  vicar  of  Lewisham  and  of  Deptford, 
and  dean  of  Canterbury;  was  chaplain  to  William  and 
Mary  about  1690,  and  Boyle  lecturer  1701.  D.  at  Bath 
Mar.  18,  1728.  He  translated  the  Imitation  of  Christ  (1606), 
the  Meditations  of  Marcus  Aurelius  (16!)'.))  and  of  St.  Au- 
gustine (1701 ),  the  writings  of  Epictetus  (1700),  the  Maxima 
of  La  Rochefoucauld,  Bishop  Launcelot  Andrews's  Private 
Prayers,  anil  other  works;  published  many  sermons,  a 
course  of  Boyle  lectures  (1702),  and  Paraphrase  on  the  Epis- 
tles and  Gospels  (4  vols.,  1705-08). 

Stanhope  (Lady  Hester  Lucy),  daughter  of  Charles, 
third  Earl  Stanhope,  b.  in  London, England, Mar.  12,  1776  ; 
was  for  ten  years  a  member  of  the  family  of  her  uncle, 
William  Pitt,  to  whom  she  acted  as  confidential  secretary 
until  bis  death  in  1806;  received  thereafter  a  pension  of 
£1266.  upon  which  she  resided  some  years  in  Wales;  pro- 
ceeded in  1810  to  Syria;  visited  Jerusalem,  Damascus, 
Baalbec,  and  Palmyra;  acquired  by  her  magnificent  and 
singular  ways  of  living  the  respect  and  veneration  of  the 
Arabs,  who  treated  her  almost  as  a  queen  ;  established  her- 
self in  1813  in  the  deserted  convent  of  Mar  Elias,  8  miles 
from  Sidon,  upon  a  crag  of  Lebanon  ;  adopted  the  dress  and 
style  of  an  emir,  having  at  her  command  a  guard  of  Alba- 
nians, over  whom  she  exercised  an  absolute  authority  ;  be- 
came a.  benefactress  to  political  refugees  and  to  the  poor 
of  every  kind;  exerted  considerable  political  influence;  and 
practised  astrology.  D.  at.  Mar  Elias  Juno  2.3,  J839.  Her 
Memoirs  (3  vols.,  1845)  and  Sena  Years*  Travels  (3  vols., 
1846)  were  published  by  her  physician,  Dr.  Meryon. 

Stanhope  (James),  first  Earl  Stanhope,  b.  at  Paris, 
France,  in  1673  ;  was  a  nephew  of  the  second  earl  of  Ches- 
terfield; resided  in  Spain,  where  his  father  was  minister, 
during  several  of  his  early  years  (1600-04) ;  entered  the 
army  1694;  was  wounded  at  the  siege  of  Namur  1695; 
MT\ .  d  in  Flanders  until  the  Peace  of  Ryswiek  :  was  elect- 
ed to  Parliament  1702;  took  part  in  the  expeditions  of  1702 
and  17*1 1  in  Spain  ;  was  a  brigadier-general  at  the  siege  of 
Barcelona  1 705,  major-general  1767 ;  commander-in-chief 
in  Spain,  and  took  Port  Mahon,  Minorca.  1708;  defeated 
the  Spaniards  at Almerara and  Saragosso  (Aug.,  1710),  but 

was  forced  to  .surrender  to  the  duke  of  Yendthnc  at  Ilrihu- 
cza  Dee.  8,  1716;  was  appointed  secretary  of  state  on  the 
accession  of  George  I.,  1711:  became  first  lord  of  the  treas- 
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uryand  ohancellor  of  the  exchequer  1717:  was  created  Vis- 
eonnt  Stanhop*  ol  Mahon  Julj  2,  1717,  and  Earl  Stanhope 
\.h|     |  ecretarj  of  state,  and  took  part  in 

negotiating  the  Quadruple  Alliance  1718.    D.  in  London 
1721- 

Stanhope  i  Philip  Dormer).    See  Chbstbrpield. 

Stanhope  I  Pan  ip  Henry),  D.  C.  L.,  F.  R.  S.,  fifth 
better  known  as  Lord  Mahon,  b.  at 
Walnier,  Kent,  England,  Jan.  31.  1805.  was  a  grandson  of 
Charles,  the  third  carl:  graduated  from  Christ  Church, 
Oxford,  1827;  was  elected  to  Parliamenl  for  Wootton-Bas- 
:  ;n;  represented  the  borough  of  Hertford  L833-52; 
was  under-secretary  of  state  for  foreign  affairs  (the  duke  of 
Wellington  being  the  secretary]  in  the  first  Peel  ministry 
1  S3  t :  was  Becretary  to  the  board  of  control  in  the  last  year 
of  the  second  Peel  ministry  1845-46;  supported  the  repeal 
of  the  corn  laws ;  introduced  and  carried  the  copyright  act 
of  1842  j  was  chosen  president  of  the  Society  of  Antiquaries 
1846;  was  defeated  at  the  parliamentary  elections  of  1852 
in  consequence  of  having  voted  with  the  protectionists 
against  the  modification  of  the  navigation  laws:  succeeded 
to  the  earldom  Afar.  2,  1855;  founded  the  Stanhope  prize 
for  the  Btudj  of  modern  history  at  Oxford  1855;  was  chosen 
h.rd  rector  of  the  University  of  Aberdeen  1858,  and  one  of 
the  six  foreign  members  of  the  Aoademy  of  Moral  and  Po- 
litical Sciences  at  Paris  -May  11.  1S72;  was  instrumental  in 
the  establishment  of  the  National  Portrait  Gallery  (1857), 
of  which  he  became  chairman,  and  in  the  creation  of  the 
Historical  Manuscripts  Commission.  D.  at  Bournemouth. 
Hampshire,  Dec.  21.  1875.  Author  of  The  Life  of  Beliia- 
rius  (1830),  History  of  the  War  of  Succession  in  Spain 
(1832),  History  of  England  from  the  Peact  of  Utrecht  to  the 
Peace  of  Versailles,  1718-83  i7  vols.  8vo,  1836-53),  Spain 
under  Charles  the  Second,  or  Extracts  from  the  Correspond- 
ence of  the  Hon.  Alexander  Stanhope,  British  Minister  at 
Madrid  1690-1700  (1839),  Essai  aur  la  Vie  du  Grand  Condi 
(privately  printed,  1842,  which  afterward  appeared  in 
English  as  Tht  Life  of  Louis,  Prince  of  Condi,  1845),  His- 
torical Essays,  selected  from  Contribution*  t<>  the  Quarterly 
Review  (184$),  Tht  Life  ••/the  Right  Hon.  William  Pitt, 
with  Extracts  from  ///"«  Unpublished  Corn  tpondi  net  and  MS. 
Papers  (I  vols.,  1861-62;  4th  ed.  1867),  Miscellanies,  Col- 
lected and  Edited  i  1863),  and  a  History  of  England,  com- 
prising the  Reign  of  Anns,  until  the  Pence  of  CfcrecAt(1870). 
Several  fragments  of  his  great  work  have  been  separately 
published,  as  The  Forty-Five,  being  a  Narrative  oj  the  Re- 
in llion  in  Scotland  in  174$  (1851),  and  The  Rite  of  Our  In- 
dian  Empire  (1858).  Lord  Stanhope  edited,  with  notes. 
The  Letters  of  Philip  Dormer  Stanhope,  Earl  of  Chesterfield 
(4  vols.,  1845).  The  Memoirs  of  Sir  Robert  Pee?,  Bart.  (2 
vols.,  1856-57),  and  privately  printed  two  or  three  volumes 
of  state  papers  and  family  documents.  The  earlier  volumes 
of  his  History  of  England  were  edited  in  the  U.  S.  by  Prof. 
Henry  Reed  (2  vols.,  1S49),  with  elaborate  notes. 

Porter  C.  Bliss. 

Stanislas  Augustus,  king  of  Poland.     See  Ponia- 

TOWSKl. 

Stan'islas  Leszczyn'ski,  b.  at  Lemberg.  Galicia, 
Oct.  20.  1677,  of  one  of  the  oldest  and  wealthiest  families 
of  the  French  nobility  ;  held  a  high  position  at  the  Polish 
court,  and  was  palatine  of  Posen  when  the  war  broke  out 
between  Charles  XII.  of  Sweden  and  Augustus  II.  of  Po- 
land and  Saxony.  By  the  diplomatic  negotiations  which 
he  carried  on  between  Augustus  and  Charles  he  won  the 
favor,  and  even  the  friendship,  of  the  latter,  and  when. 
after  the  complete  defeat  of  Augustus,  Charles  declared  the 
Polish  throne  vacant.  Stanislas  was  by  his  influence  elected 
king  of  Poland  in  1 7**0.  He  was  a  noble  character,  and  not 
without  talent  as  a  ruler,  but  after  the  disaster  of  Charles 
at  Poltava  in  1709  he  was  compelled  to  flee  from  Poland. 
where  even  his  private  fortune  was  confiscated.  He  joined 
hi-  friends  al  Ben  ler,  and  was  in  1714  made  governor  of 
the  duchy  of  Zweih.  in-ken,  but  after  the  death  of  Charles  in 
1718  he  w:i  also  of  this  position.     He  found  refuge 

in  France,  an  l  fettled  al  Weissenburg  in  Alsace.  Jn  171.'.') 
his  daughter,  Marie  Leszcz]  nski,  was  married  to  Louis  XV.. 
and  at  the  death  of  Augustus  11.  (in  1 733  i  he  was  re-elect- 
ed king  of  Poland  l\  French  influence.  Russia,  however. 
was  opposed  to  his  restoration,  and  by  the  intervention  of 
a  powerful  Russian  army  Augustus  III.  was  raised  to  the 
Polish  throne.  After  a  desperate  resistance  at  Dantzic, 
where  hewasbesiegi  I  by  the  Russians, he  fled  for  the  s<  cond 
time   from  his  native  country,  but  by  the  Peace  of  Vienna 

1735)  bis  family  estates  were  restored  to  him,  he  received 
the  duchy  of  Lorraine  as  a  pension,  and  retained  the  title 
of  king  of  P.. land.  He  subsequently  resided  at  Lun6ville 
or  Nancy,  where  be  held  a  brilliant  court,  gathered  scien- 
tific men  around  him,  founded  splendid  educational  insti- 
tutions, erected  magnificent  public  buildin  .:-.  and  was  gen- 
erally called  /.'  Bu  nfaisanK     D.  Feb.  23,  L766,  by  accident. 


hi^  dress  catching  fire  while  he  sat  reading  beside  a  fire. 
Among  his  (Euvres  du  Philosophe  bienfuisant  (4  vols., 
]  7<i7  i  is  a  little  essay,  Votx  d'un  Citoyen,  in  which  he  pre- 
dicts the  division  of  Poland. 

Stanislaus,  county  of  Central  California,  bounded  in 
part  on  the  X.  by  the  Stanislaus,  and  intersected  by  the 
San  Joaquin  and  Tuolumne  rivers  and  by  a  division  of 
Central  Pacific  H.  R.  The  surface  is  mostly  level,  but  a 
strip  on  the  W.  border  rises  in  the  Coast  Range  to  a  height 
of  about  2000  feet.  The  soil  is  productive,  but  timber  is 
scarce:  some  gold  is  found  in  the  K.  part.  There  are  nu- 
merous horses  and  cattle,  and  very  large  flocks  of  sheep. 
Staples,  wheat,  barley,  wool,  and  mill-products.  Cap. 
-Modesto.     Area,  1350  "sq.  m.     P.  6499. 

Stailisla'wow,  town  of  Austria,  province  of  Galicia. 
on  the  Bristricza,  has  several  good  educational  institutions 
and  some  manufactures  and  trade.     P.  13,047. 

Staii'ley,  county  of  S.  W.  North  Carolina,  bounded 
by  Yadkin  and  Rocky  rivers,  and  watered  by  their  afflu- 
ents. The  surface  is  mountainous,  the  soil  usually  fertile, 
anil  considerable  quantities  of  gold  and  silver  have  been 
found.  Staples,  Indian  corn,  wheat,  oats,  sweet  potatoes, 
and  sorghum-molasses.  Cap.  Albemarle.  Area,  about 
300  sq.m.     P.  S315. 

Stanley,  county  of  S.  W.  Dakota,  recently  formed, 
and  not  included  in  the  census  of  1870;  bounded  on  the 
N.  E.  by  Missouri  River,  and  intersected  by  Rig  Cheyenne 
and  Titon  rivers.     It  has  in  general  a  rolling  surface. 

Stanley,  tp.,  Warwick  co.,  Va.     P.  548. 

Stanley  (Arthur  Penrhyn).  D.  D.,  LL.D.,  son  of 
Bishop  Edward  and  nephew  of  the  first  Baron  Stanley  of 
Alderley,  b.  at  Alderley,  Cheshire,  Dec.  13,  1815;  was  a 
favorite  student  of  Dr.  Thomas  Arnold  at  Rugby  School 
1829-34;  gained  a  scholarship  at  Baliol  College,  Oxford. 
is;;  I  ;  took  the  Xewdigate  prize  for  his  English  poem,  The 
Gypsu  s,  the  Ireland  scholarship,  and  a  first  class  in  classics 
l  1837) :  obtained  the  Latin  prize  essay  1839  and  the  Eng- 
lish essay  and  theological  prizes  1S40;  graduated  in  1S3S 
at  University  College,  where  he  was  subsequently  fellow 
tutor  for  twelve  years,  and  examiner  1841  ;  took  orders  in 
the  Church  of  England,  affiliating  himself  with  the  "  Broad 
Church"  party:  was  select  preacher  to  Oxford  University 
1845-46,  secretary  to  the  University  commission  1850-52, 
canon  of  Canterbury  1851-58,  regius  professor  of  ecclesias- 
tical history  at  Oxford  1856-64,  and  canon  of  Christ  Church 
1858-64;  became  chaplain  to  Prince  Albert  1854,  to  Dr. 
Tait,  bishop  of  London.  1857,  and  to  Queen  Victoria  and 
the  prince  of  Wales  1862;  declined  the  archbishopric  of 
Dublin  1863,  was  installed  dean  of  Westminster  Jan.  9, 
1864,  and  was  elected  lord  rector  of  the  University  of  St. 
Andrew's  Nov.,  1874.  He  made  a  tour  in  the  East,  visit- 
ing Egypt  and  Palestine,  1852-53,  and  again  as  chaplain 
and  cicerone  to  the  prince  of  Wales  1862  ;  was  prominent 
as  a  defender  of  free  thought  in  the  Church  of  England  in 
the  controversies  connected  with  the  celebrated  Essays  and 
Reviews  (1861),  Bishop  Colenso's  work  on  the  Pentateuch 
(1862),  and  the  later  series  of  ecclesiastical  prosecutions, 
having  invited  dissenters  to  preach,  and  Prof.  Max  M tiller 
to  lecture,  in  Westminster  Abbey;  has  been  an  active  pro- 
moter of  charitable,  missionary,  and  educational  enter- 
prises, and  of  biblical,  antiquarian,  and  scientific  re- 
searches, and  has  been  for  some  years  regarded  as  the  best 
representative  of  the  progressive  school  of  British  theology. 
In  Dee.,  1S62,  he  married  Lady  Augusta  Bruce,  daughter 
of  the  late  earl  of  Elgin,  and  the  most  intimate  friend  of 
the  queen — a  lady  whose  death  in  Feb.,  1S76,  was  the  oc- 
casion of  extraordinary  manifestations  of  regard  for  her 
memory  and  of  sympathy  with  Dean  Stanley,  both  in  Eng- 
land and  in  the  U.  S.  Author,  among  many  other  publica- 
tions, of  The  Life  and  Correspondence  of  Thomas  Arnold, 
D.  D.  (2  vols.  1844  ;  8th  ed.  1S5S;  3d  American  ed..  Bos- 
ton, 1860),  Sermons  and  Essays  on  the  Apostolic  Age  |  1847), 
The  Epistles  of  St.  Pan/  to  the  Corinthians,  with  Critical 
Notes  and  Dissertations  (2  vols.,  1855;  4th  ed.  1876  I,  Histori- 
cal Memorial*  of  Canterbury  Cathedral  (1855),  Sinai  and 
Palestine,  in  connection  with  their  History  (1856;  20th  ed. 
1874);  Lectures  on  the  History  of  the  Eastern  Church  (1861 ; 
New  York,  1862;  new  ed.  1870),  Lectures  on  the  History  of 
the  Jewish  Church  (vol.  i.  1862;  vol.  ii.  1865:  vol.  iii.  1876), 
SI  nnons  preached  before  the  Prince  of  Wales  during  his  Tour 
in  tht  East  i  1863),  Historical  Memorials  of  Westminster  Ab- 
bey  ( 1867  :  Ith  ed.  1874),  Essays  on  Questions  of  Church  and 
Statt  from  1850  to  1870  1 1870),  The  Athanasian  Creed '{ 1871), 
and  L"tnr,  v  ,,n  tht  History  of  the  Church  of  Scotland  |  1872). 
He  has  been  a  voluminous  contributor  to  reviews  and  peri- 
odicals :  furnished  a  valuable  series  of  biblical  biographies 
to  Dr.  William  Smith's  Dictionary  of  the  Biblt  ;  and  has 
published  many  notable  sermons,  of  which  that  delivered 
at  the  funeral  of  Sir  Charles  Lyell  in  Westminster  Abbey 
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Feb.  27,  1875,  was  remarkable  for  its  hearty  recognition  of 
the  services  of  that  geologist  in  having,  as  he  believed,  sci- 
entifically established  the  facts  in  regard  to  the  creation  of 
the  earth  and  of  man.  He  is  a  member  of  the  new  trans- 
lation company  for  the  revision  of  the  Bible. 

Porter  C.  Bliss. 

Stanley  (David  Sloane),  b.  at  Chester,  Wayne  co.,  0., 
June  1,  1828;  graduated  from  the  U.  S.  Military  Academy 
July  1.  1852,  when  appointed  brevet  second  lieutenant  in 
the  2d  Dragoons.  As  a  cavalry  officer  he  served  almost 
constantly  on  frontier  duty,  being  frequently  engaged  with 
hostile  Indians,  and  in  1859  was  complimented  by  Gen. 
Scott  in  general  orders  for  a  successful  fight  with  the  Ca- 
manches.  On  the  outbreak  of  the  civil  war  in  1861  he  had 
attained  the  rank  of  captain  in  the  1st  Cavalry,  then  sta- 
tioned in  the  Indian  territory,  and  which  was  successfully 
withdrawn  in  May  to  Fort  Leavenworth.  Stanley  was  at 
once  sent  to  the  field  of  active  operations  in  Missouri,  and 
Sept.  28  was  commissioned  a  brigadier- general  of  volun- 
teers, and  commanded  the  second  division  of  the  army  of 
the  Mississippi  at  the  capture  of  Island  No.  10;  in  the 
Corinth  campaign,  including  the  battle  of  Farmington  and 
pursuit  of  the  enemy  upon  the  evacuation  of  Corinth;  at 
the  battles  of  Iuka  (Sept.  19)  and  Corinth  (Oct.  3-4).  In 
Nov.,  1862,  he  was  appointed  chief  of  cavalry  of  the  army 
of  the  Cumberland,  and  the  same  month  promoted  to  be 
major-general  of  volunteers,  and  was  engaged  in  the  battle 
of  Murfreosboro',  the  Tullahoma  campaign,  including  the 
action  of  Shelbyville  and  the  frequent  minor  engagements 
anil  skirmishes  of  that  army  until  Sept.,  1863,  when  com- 
pelled by  sickness  to  take  a  short  leave.  Returning  to 
duty  in  November,  he  was  assigned  to  the  first  division  of 
the  4th  army  corps,  succeeding  to  command  of  the  corps 
July,  1864,  which  he  held  until  the  close  of  the  war.  In 
Sherman's  invasion  of  Georgia  he  bore  a  conspicuous  part 
in  the  severe  and  almost  constant  lighting  from  Dalton  to 
Atlanta,  being  wounded  at  the  battle  of  Jonesboro'  (Sept. 
1 ),  the  day  preceding  the  occupation  of  the  latter  place. 
During  the  month  of  October  his  command  was  engaged 
in  pursuit  of  Hood's  army  until  the  27th,  when  it  was  de- 
tached from  the  army  of  Gen.  Sherman  to  strengthen  Gen. 
Thomas  at  Nashville,  to  whom  was  entrusted  the  duty 
of  opposing  an  invasion  of  Tennessee.  With  numerous 
skirmishes  the  4th  and  23d  corps  had  arrived  at  Frank- 
lin, Tenn.,  Nov.  30,  where,  being  closely  followed  by  the 
enemy,  a  stand  was  made  and  a  notable  victory  gained. 
During  the  fight  Gen.  Stanley  was  severely  wounded,  and 
disabled  for  two  months.  He  was  brevetted  lieutenant- 
colonel,  colonel,  brigadier-general,  and  major-general  for 
gallantry  in  battle.  On  the  1st  of  Feb.,  1866,  he  was  mus- 
tered out  of  the  volunteer  service,  and  resumed  his  com- 
mission in  the  regular  army,  he  having  become  major  of 
the  5th  Cavalry  in  1863.  In  the  reorganization  of  the 
army  in  1866  he  was  appointed  to  the  colonelcy  of  the  22d 
Infantry.  In  1872-73  ho  commanded  an  expedition  upon 
the  Yellowstone  River. 

Stanley  (Edward),  D.  D.,  F.  R.  S.,  brother  of  the  first 
Baron  Stanley  of  Aldcrley,  b.  in  London,  England,  Jan.  1, 
1770;  graduated  at  St.  John's  College,  Cambridge,  1802; 
took  orders  in  the  Church  of  England ;  was  rector  of  Alder- 
ley,  Cheshire,  from  1805  to  1837,  when  he  was  made  bishop 
of  Norwich,  in  which  post  he  displayed  energy  and  zeal 
as  a  liberal  and  a  reformer.  D.  in  Scotland  Sept.  6,  1849. 
Author  of  .1  Familiar  History  of  Birds,  their  Nature} 
Habits,  and  Instincts  (2  vols.,  1835;  8th  cd,  1865),  and  of 
numerous  miscellaneous  publications,  and  contributed  to 
Blackwood  and  the  British  Magazine.     After  his  death  ap- 

{  I  eared  AddresxeH  and  Charges  (1851),  with  a  Memoir  by 
lis  son,  Rev.  (now  Dean)  Arthur  P.  Stanley.  Bishop  Stan- 
ley had  filled  the  posts  of  president  of  the  Linnrean  Society 
and  vice-president  of  the  British  Association. 

Stanley  (Edward),  b.  at  Ncwberne,  N.  C,  early  in  the 
present  century  ;  studied  at  the  military  academy  at  Mid- 
illctiiun,  Coiin.  ;  became  a  lawyer ;  was  a  member  of  the 
State  legislature  of  North  Carolina;  a  Representative  in 
Congress  1836-42,  and  again  L849-53,  serving  on  the  com- 
mittee on  ways  and  means,  and  distinguishing  himself  as 
a  debater.  He  went  to  California  in  1853  j  entered  upon 
the  practice  of  law,  and  in  1857  was  the  unsuccessful  Re- 
publican candidate  for  governor.  In  L862  he  was  appointed 
by  Pres.  Lincoln  military  governor  of  North  Carolina,  in 
which  capacity  he  acted  for  several  months,  when  he  ro- 
signod  and  returned  to  California.  1>.  at  San  Francisco 
July  26,  L872. 

Stanley  (Edward  John),  second  TUhon  Stanley  of 
Alderley,  b.  at  Alderley  Park,  England,  Nov.  1 :;.  1802 J 
studied  at  Eton  :  graduated  at  Christ  Church, Oxford,  1823  ; 
entered  Parliament  as  a  Liberal  1831;  was  under-secretary 
of  state  for  the  colonies  L833-34j  patronage  secretary  of 
tho  treasury  IKIi.V-ll.  paymaster  general  of  the  tones  se\ 


eral  months  in  L841;  under-secretary  of  state  for  foreign 
affairs  in  the  Russell  administration  1846-51;  was  raised 
to  the  House  of  Peers  as  Baron  Kddishury  3.848  J  succeeded 
to  his  father's  title  1850;  held  the  conjoint  offices  of  pay- 
master of  the  forces  and  vice-president  of  the  board  of  trade 
a  few  weeks  in  1852,  and  again  1853-55  ;  was  president  of  the 
board  of  trade  1855-58,  and  postmaster-general  1S60-G6.  D, 
in  London  June  ll>,  1869. — His  son,  Henry  Edward  John, 
third  Baron  Stanley  of  Aldcrley,  b.  July  11,  1827,  was  em- 
ployed many  years  in  the  diplomatic  and  consular  service, 
and  is  author  of  Rouman  Anthology,  a  Collection  of  the  Na- 
tional Ballade  of  Moldavia  and  Wallachia  (Hertford,  1856), 
The  East  and  the  Westt  Our  Dealings  with  our  Neighbors 
(London,  1805),  and  other  works. 

Stanley  (E.  II.  Smith).     Sec  Derby,  Earls  op. 

Stanley  (Henry  M.),  b.  near  Denbigh, "Wales,  in  1840, 
of  humble  parentage;  he  was  placed  in  the  poorhouse,  where 
he  remained  until  his  thirteenth  year,  after  which  he  taught 
in  a  school,  and  subsequently  shipped  as  cabin-boy  for  New 
Orleans,  where  he  was  adopted  by  a  merchant,  whose  name 
he  assumed  instead  of  his  own,  which  was  John  Rowlands. 
His  adoptive  father  having  died  without  a  will,  and  the 
civil  war  breaking  out,  he  enlisted  in  the  Confederate  army  ; 
was  taken  prisoner;  volunteered  in  the  U.  S.  navy,  and 
became  acting  ensign  on  an  iron-clad.  After  the  close  of 
the  war,  he  went  as  a  newspaper  correspondent  to  Turkey 
and  Asia  Minor,  and  in  1868  accompanied  the  British  ex- 
pedition to  Abyssinia  as  correspondent  of  the  New  York 
Herald,  a  portion  of  his  correspondence  being  subsequently 
embodied  in  a  volume.  In  Oct.,  1869,  being  then  in  Spain, 
he  was  employed  by  the  Herald  to  head  an  expedition  to 
learn  the  fate  of  Livingstone,  the  African  explorer,  from 
whom  only  vague  intimations  had  been  heard  for  two  years. 
He  reached  Zanzibar  in  Jan.,  1871,  and  toward  the  end  of 
March  set  out  for  the  interior,  with  a  company  of  192  men. 
In  November  he  found  Livingstone,  who  was  living  near 
LakeTanganyika,  whom  he  furnished  with  supplies  for  fur- 
ther explorations.  After  having  explored  the  N.  portion  of 
the  lake,  Stanley  set  out  on  his  return  journey  in  Mar.,  1872, 
reaching  England  in  July,  where  he  was  received  with  dis- 
tinguished honor,  the  queen  sending  him  a  gold  snutf-box 
set  with  diamonds,  and  the  Royal  Geographical  Society 
awarding  to  him  in  1873  its  "  patron's  medal."  Under  the 
title  How  I  Found  Livingstone  he  published  in  Nov.,  1S72, 
an  account  of  this  expedition,  which  appeared  simultane- 
ously in  London  and  New  York.  Tidings  having  been  re- 
ceived of  the  death  of  Livingstone  in  Central  Africa,  Stan- 
ley was  placed  at  the  head  of  an  expedition,  the  cost  of 
which  was  jointly  undertaken  by  the  New  York  Herald 
and  the  London  Telegraph,  to  explore  the  lake-region  of 
Equatorial  Africa.  He  left  the  coast  in  Nov.,  1874,  at  the 
head  of  300  men,  and  after  many  hardships  and  some  severe 
contests  with  the  natives,  reached  Lake  Victoria  N'yanza 
Feb.  27,  1875,  having  in  the  mean  time  lost  194  men  by 
death  and  desertion.  He  circumnavigated  the  lake  in  a 
boat  which  ho  had  brought  with  him  in  pieces,  and  found 
it  to  be  a  single  large  lake,  and  not,  as  supposed  by  Burton 
and  Livingstone,  a  group  of  lagoons,  thus  confirming  the 
opinions  of  Speko  and  Grant.  Up  to  this  point  his  de- 
spatches to  the  Herald  and  Telegraph  detail  his  proceed- 
ings. He  started  Apr.  17,  187o,  to  continue  his  explora- 
tions in  the  direction  of  Lake  Albert  N'yanza.  He  arrived  at 
the  mouth  of  the  Congo  River  Aug.  12, 1877,  having  explored 
its  whole  course,  hitherto  unknown.        A.  II.  Guernsev. 

Stanley  (J.  M.),  b.  at  Canandaigua,  N.  Y„in  1814;  bo- 
came  a  portrait-painter  at  Detroit  in  1835,  practising  his 
profession  in  various  places,  and  occupying  muoh  of  his 
time  in  long  journeys  and  resiliences  among  tho  Indian 
tribes  for  the  purpose  of  painting  tho  portraits  of  their 
principal  chiefs.  From  1851  to  1863  he  resided  at  Wash- 
ington, where  his  collection  of  Indian  portraits  and  other 
pictures  was  ono  of  the  attractions  of  the  Smithsonian  In- 
stitution ;  theso  were  destroyed  by  fire  in  Jan.,  1865,  after 
which  he  again  took  up  his  residence  in  Detroit. 

Stanley  (Jons),  b.  in  England  in  1713;  lost  his  sight 
by  an  accident  at  tho  age  of  two  years,  but  evinced  such 
extraordinary  aptitude  for  music  that  at  the  ago  of  eleven 
he  was  elected  over  many  competitors  organist  of  All  Hal- 
lows church.  Bread  street,  London,  and  two  years  later  of 
St.  Andrew's,  Holborn;  became  organist  to  tho  Middle 
Temple  1734,  and  master  of  tho  king's  band  1779 ;  was  for 
many  years  the  conductor  of  the  celebrated  Lent  oratorios 
at  Drury  Lane  Theatre,  and  published  many  songs,  ear 
tatas,  and  voluntaries  which  were  widely  popular.  D.  in 
London  May  I'.',  L786. 

Stanley  (John  Thomas),  fiust  Baron  Stanley  op  Al- 
dbblby,  b.  at  Alderley,  Cheshire,  England,  in  177-.  to 
the  eldest  son  of  Sir  John  Thomas  Stanley,  Bart.,  the  rep 
resentative  of  an  ancient  Cheshire  family,  descended  from 
tho  earls  of  Derby;  was   tor  many  years  an  active  "tt'hig 
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member  of  Parliament,  rendering  services  for  which  he  was 
created  Baron  Stanley  of  Alderley  in  1839.     D.  in  1850. 

Stanley     Thomas),   b.   at   Comberlow,  Hertfordshire, 

England,  in  1625;  was  carefully  educated  at  home ;  gradu- 

..■   Hull.  Cambridge,  It'.tl  ;  travelled 

en  the  Continent  :  Btndied  law  at  the  Middle  Tcnii.lt- ;  pub- 

;  in  1547  Q  volume  of  Poems  and  Translations  (from 

::,.,n.   Hoschus,  etc.),  frequently  reprinted;  is- 

Sl|,.,[  |  irk,   The  History  of  Philosophy,  containing 

the   Lives,  Opinionst  Actions,  and  Discourses  ••/   the  Philos- 

Sect,    in    4    vols.,    at    intervals    between 

2d  e  1.  folio,  1687  ;  best  ed.,  with  £»/<  of 

.    m   .    L 743),  and  in   1663  his  elaborate  edition 

of   Tl  i  of  JSschylus,  with    Latin   translation, 

scholia,  and  commentary,  which  long  maintained  its 

i  i  among  English  scholars.     1>.  in   London  Apr.  12, 

1678.      \  M ir  by  Sir  Egerton  Brydges  was  prefixed  to 

a  modern  edition  of  Stanley's  Poems  I  1814). 

Stan  nurd,  p.-v.  and  tp.,  Caledonia  co.,  Vt.     P.  228. 

Stannic  Acid.     See  Tin. 

Stunovoi'  Mountains,  a  wild  and  rugged  chain  of 
mountains  in  North-eastern  Asia,  rising  in  lat.  50°  N., Ion. 
110°  B.,  forming  the  boundary  between  Siberia  and  the 
Chinese  provinces  of  Mongolia  and  Mantohooria,  and  con- 
tinuing along  the  Sea  of  Okhotsk  to  Behring  Strait.  As 
far  N.  as  lat,  55'  they  are  clad  with  forests;  X.  of  lat.  65° 
they  are  covered  with  snow.  Their  eastern  part  is  gener- 
ally called  the  Yabjonoi  Mountains,  and  is  very  rich  in 
metals. 

Staiis'bury  (Howard),  b.  in  New  York  Feb.  8,  1806; 
became  a  civil  engineer  ;  was  engaged  in  surveys  of  West- 
ern rivers,  and  in  1835  was  in  charge  of  several  public 
works  in  Indiana  ;  was  appointed  first  lieutenant  of  topo- 
graphical engineers  in  1838,  captain  in  1840,  and  major  in 
1861.  In  1841  he  was  employed  in  the  survey  of  the  great 
lakes;  in  1842-45  had  charge  of  the  survey  of  the  harbor 
of  Portsmouth,  X.  II.:  in  1847  of  the  construction  of  the 
large  iron  lighthouse  on  Carysfort  Reef.  Fla. ;  in  1840-51 
was  a  member  of  the  Great  Salt  Lake  expedition,  of  which 
he  prepared  an  admirable  report ;  in  1852-53  was  employed 
u | mil  the  lake  harbors  ;  in  ISO  It  was  assign c-  1  t.u  the  charge. 
Of  military  mad-  in  Minnesota  :  and  subsequently  was  mus- 
tering  and  disbursing  officer  at  Madison,  Wis.,  where  be  d. 
Apr.  17.  1863. 

Stan'sfeld  (James),  b.  at  Halifax.  England,  in  1820; 
educated  at  University  College,  London;  was  called  to  the 
bar  at  the  Inner  Temple  184!);  was  elected  member  of  Par- 
liament for  Halifax  as  an  advanced  Libera!  Apr.,  1  859  \  was 
appointed  a  lord  of  the  admiralty  Apr.,  1S63  ;  resigned  that 
position  Apr..  1864,  in  consequence  of  an  official  disap- 
proval of  his  friendship  with  the  patriot  Mazzini,  whose 
revolutionary  plans  in  regard  to  King  Victor  Emmanuel  had 
just  been  discovered;  was  under-seeretary  of  state  a  few 
months  in  1866;  became  third  lord  of  the  treasury  Dec., 
I  B68,  one  of  the  joint-secretaries  to  the  treasury  Oct..  1869, 
president  of  the  poor-law  board  Mar.,  1871,  was  president 
of  the  new  "local  government  board"  from  Aug.,  1871, 
until  the  resignation  of  Gladstone's  cabinet,  Jan.,  1S74, 
and  in  April,   18SU,  was  reappointed  to  same  office. 

Stan'steadj  county  of  Quebec,  Canada,  bounded  S.  by 
Venn  nit  and  W.  chiefly  by  Lake  Memphremagog.  It  is 
generally  fertile,  and  possesses  much  mineral  wealth.  Cap. 
Stanstead  Plain.     P.  13,138. 

Stanstead,  or  Stanstead  Plain,  a  port  of  entry, 
cap.  of  Stanstead  co.,  Quebec,  Canada,  on  Masss  nrippi 
Valley  and  Smith-eastern  Railway,  3  miles  X.  of  North 
Derby,  Yt.,  t<>  whieh  a  branch  railroad  runs.  It  has  some 
fine  public  buildings,  a  public  library,  a  branch  bank,  a 
weekly  newspaper,  an  insurance  company,  and  a  seminary, 
il  paint  ia  soft  talcose  Mate)  and  fine  granite  are 
found  here.  P.  uf  Stanstead  Plain,  o7d ;  of  Stanstead 
;  trict,  4022. 

Stan'ton,  county  of  S.  W.  Kansas,  not  organized  or 
included  in  the  census  of  1870.  It  borders  on  Colorado 
River,  and  i<  drained  by  tributaries  of  the  Arkansas.  The 
surface  ie  generally  rolling.  Area,  about  720  sq.  m. 
^  Stan'ton,  county  of  X.  K.  Nebraska,  intersected  by 
Elkhorn  River.  Ct  consists  for  the  greater  part  of  rolling 
prairies  adapted  to  the  production  of  wheat,  corn,  and 
other  grains,  and  for  grazing.  Cap.  Stanton.  Area,  432 
sq.  in.      P.  636. 

Stanton,  tp..  Champaign  co.,  Til.    P.  loss. 
Stanton,  tp.,  Plymouth  co.,  Ia.     P.  356. 
Stanton,  tp.,  Linn  co.,  Kan.     P, 
Stanton,  p.-v.  ami  tp.,  Miami  co..  Kan.     P.  844. 
Stanton,  p.-v.,  cap.  of  Powell  co.,  Ky.,  on  Red  River. 


Stanton,  p.-v.,  cap.  of  Montcalm  co.,  Mich.,  at  N.  ter- 
minus of  Stanton  branch  of  Detroit  Lansing  and  Lake 
Michigan  R.  R.,  is  chiefly  in  Day  tp.,  but  partly  in  Doug- 
lass, Evergreen,  and  Sidney  fpB.,  and  has  1  weeklv  news- 
paper.     P.  600. 

Stanton,  p.-v.  and  tp.,  cap.  of  Stanton  co.,  Neb.,  on 
Elkhorn  River,  has  1  weekly  newspaper. 

Stanton,  p.-v.,  Haywood  co.,  Tenn.,  on  Memphis  di- 
vision of  Louisville  Nashville  and  Great  Southern  11.  R. 

Stanton  (Edwin  McMasters),  b.  in  Steubenville,  0., 
Dec.  1°,  1814;  admitted  to  the  bar  in  1836;  reporter  of 
the  supreme  court  of  Ohio  1842-45,  reporting  vols,  xi.-xiii. 
of  Olkio  Reports.  In  1845  he  successfully  and  with  dis- 
tinction defended  in  the  criminal  court  at  Washington 
Caleb  J.  MeXulty,  clerk  of  the  House  of  Representatives] 
tried  for  embezzlement.  In  1847,  Mr.  Stanton  became  the 
law-partner  at  Pittsburg.  Pa.,  of  Hon.  Charles  Sharler. 
lie  first  acquired  national  reputation  as  a  lawyer  in  the 
important  ease  of  The  State  of  Pennsylvania  vs.  The 
Wheeling  Bridge  Company,  involving  the  question  whether 
control  of  bridges  over  navigable  rivers  of  the  West  flow- 
ing between  the  several  States  is  vested  by  the  '  'onstitution 
in  Congress  or  the  State  legislatures.  Virginia  had  au- 
thorized the  erection  across  the  Ohio  at  Wheeling  of  a  sus- 
pension bridge  whieh  would  obstruct  or  retard  the  passage 
of  first-class  river-steamers  owned  largely  at  Pittsburg. 
To  avoid  irresistible  prejudice  in  Virginia  in  favor  of  the 
bridge,  Mr.  Stanton  conceived  the  project  of  making  the 
State  of  Pennsylvania  plaintiff"  in  a  suit  against  the  bridge 
company,  on  the  ground  of  the  State's  ownership  of  canals 
terminating  on  the  river,  the  value  of  whieh  would  be  in- 
jured by  obstructing  the  navigation  of  the  Ohio,  and  of 
thus  obtaining  original  jurisdiction  in  the  U.  S.  Supreme 
Court.  It  was  decided  that  Pennsylvania's  interest  in  the 
controversy  gave  her  standing  in  that  court,  and  that  reg- 
ulation uf  bridges  over  navigable  rivers  of  the  West  is 
vested  in  Congress,  exclusive  of  State  control.  Successive 
arguments  in  the  case  by  Mr.  Stanton  were  so  marked  by 
legal  learning,  logic,  and  eloquence  that  at  once,  and  at  a 
comparatively  early  age,  he  took  place  in  the  front  rank 
of  national  lawyers.  In  18o0  he  removed  to  Washington 
to  attend  to  his  practice  before  the  I1.  S.  Supreme  Court. 
Among  other  important  cases  at  this  period,  he  was  counsel 
for  defendant  in  McCormick  vs.  Manny,  a  suit  for  infringe- 
ment of  McCormick's  reaper  patent,  which  involved  a 
quarter  of  a  million  of  dollars,  and  the  question  whether 
by  certain  improvements  in  details  a  monopoly  of  the 
entire  machine  could  be  appropriated.  McCormick's 
claims  were  successfully  resisted,  and  in  consequence  of 
the  declaration  of  law  in  this  case  hundreds  of  improvers 
of  the  reaping-machine  immediately  entered  the  field,  and 
the  art  has  since  been  developed  far  beyond  almost  any 
other  kindred  to  it.  In  ISoS,  Mr.  Stanton  went  to  Cali- 
fornia, and  remained  nearly  a  year  as  counsel  for  the  U.  S. 
in  certain  land  cases  involving  many  millions  uf  dollars. 
Besides  carrying  to  a  successful  issue  those  cases  to  which 
his  employment  especially  related,  Mr.  Stanton's  services 
were  invaluable  in  the  collection,  collation,  and  translation 
of  .Mexican  archives.  Many  of  the  most  important  ar- 
chives were  scattered  over  California  in  the  custody  of 
unauthorized  officers,  in  the  possession  of  private  indi\  id- 
uals,  or  in  boxes  which  nobody  guarded  and  which  had 
never  been  opened.  Their  value  either  historically  or  as 
evidence  in  land  cases  had  been  almost  wholly  unknown, 
but  was  promptly  perceived  by  Mr.  Stanton,  who  at  once 
took  steps  for  their  collection  and  collation.  The  archives 
collected  through  his  efforts  furnished  conclusive  evideneo 
of  an  organized  system  of  fabricating  land-titles  carried 
on  for  a  long  time  in  California.  The  value  of  lands 
claimed  under  forged  grants  was  estimated  at  not  less  than 
$J50,000,000.  Largo  agricultural  tracts,  some  of  the  richest 
mines  in  the  world,  and  the  sites  of  government  buildings, 
of  fortifications,  and  of  whole  cities,  including  San  Fran- 
cisco and  Sacramento,  were  claimed  under  alleged  giants 
from  Mexico,  forged  with  consummate  skill  and  boldness, 
and  so  well  supported  by  documentary  evidence  and  oral 
testimony  of  distinguished  officials  under  the  former  gov- 
ernment that  local  tribunals  of  the  I*.  S.  in  California  had 
acted  favorably  on  many  of  the  claims.  Afterward,  how- 
BVer,  these  archive-,  furnished  the  means  of  distinguishing 
\  alid  from  forged  grants,  and  enabled  a  successful  defence 
ti-  lie  made  to  every  fraudulent  claim. 

In  Dec,  I860,  after  Mr.  Lincoln's  election,  and  before 
his  inauguration,  and  when  active  preparations  were  mak- 
ing for  secession,  and  the  indications  as  to  the  political 
future  of  the  country  were  appalling,  Mr.  Cass,  then 
secretary  of  state,  suddenly  resigned,  and  Mr.  Black,  then 
attorney-genera),  succeeded  him.  Mr.  Stanton,  then  in 
Cincinnati  arguing  a  case  before  the  U.  S.  circuit  court, 
was  appointed  attorney-general.     Acceptance  of  the  office 
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involved  relinquishment  of  profitable  professional  business 
ami  assumption  of  great  responsibility,  with  little  prospect 
of  personal  distinction.  Mr.  Stanton  had  never  desired 
office,  nor  had  he  rendered  to  Mr.  Buchanan's  administra- 
tion or  party  services  calling  for  political  preferment. 
Mr.  Buchanan  at  that  time  was  not  so  solicitous  about 
conferring  political  rewards  as  he  was  anxious  concerning 
immunity  from  calamity  and  disgrace  for  his  administra- 
tion during  its  few  remaining  perilous  months.  Mr. 
Stanton's  personal  and  professional  qualifications  were 
needed,  lie  accepted  the  office,  and  in  it  his  attitude  was 
that  of  resolute  maintenance  of  national  honor  and  de- 
termined opposition  to  treason,  then  organizing  and  arm- 
ing. Every  department  then  contained  traitors  and  spies  ; 
only  a  handful  of  U,  S.  troops  was  assembled  at  Wash- 
ington, and  the  residents  of  the  capital  were  mainly  in 
sympathy  with  secession.  To  a  greater  extent  probably 
than  any  of  his  associates  in  the  cabinet,  Mr.  Stanton  per- 
ceived the  danger  of  an  attempt  by  force  and  treachery  to 
prevent  Mr.  Lincoln's  inauguration,  to  seize  and  hold  the 
capital  and  insignia  of  government  for  the  seceding  States, 
and  to  thus  exhibit  the  latter  to  the  world  as  a  govern- 
ment (/'•  facto,  succeeding  to  the  power  and  authority  of 
the  U.  S.  Always  intense  in  conviction  and  earnest  in 
action,  he  appreciated  thoroughly  the  existence  of  this 
peril,  and  made,  and  stimulated  others  to  make,  prepara- 
tion against  such  fatal  occurrences.  On  Mar.  4,  1861,  Mr. 
Stanton  retired  with  the  outgoing  administration  and  re- 
sumed his  profession.  After  the  civil  war  had  existed 
several  months,  patriotic  citizens  and  eminent  capitalists, 
without  Mr.  Stanton's  knowledge,  urged  Pres.  Lincoln  to 
place  him  in  charge  of  the  war  department.  Their  motives 
and  arguments  were  again  not  political,  but  proceeded  from 
conviction  that  Mr.  Stanton  had  the  needed  nerve,  force, 
judgment,  and  integrity.  On  Jan.  20,  1802,  lie  became 
secretary  of  war.  Excepting  a  brief  meeting  in  1857  in 
Cincinnati,  in  a  lawsuit  in  which  they  were  both  of  counsel, 
there  had  previously  been  no  intercourse  between  Mr. 
Lincoln  and  Mr.  Stanton;  but  after  the  latter  entered  the 
war  department,  their  mutual  friendship  and  confidence 
grew  with  every  day.  The  characteristics  of  Mr.  Stanton's 
administration  were  integrity,  energy,  determination, 
singleness  of  purpose,  and  capacity  to  comprehend  the 
magnitude  of  the  rebellion  and  the  labor  and  cost  in 
blood  and  treasure  involved  in  suppressing  it.  Ho  be- 
lieved that  tho  end  of  the  rebellion  would  come  only  by 
exhausting  and  crushing  the  forces  and  resources  of  tho 
enemy.  Exercising  indefatigable  industry,  courage,  and 
self-devotion  himself,  he  visited  the  slightest  indolence, 
indifference,  or  cowardice  in  others  with  punishment 
prompt  and  severe.  Honest  to  the  last  degree  himself, 
he  required  the  utmost  integrity  from  others. 

After  Mr.  Lincoln's  assassination  and  Mr.  Johnson's 
accession  to  the  Presidency,  Mr.  Stanton  was  connected 
with  the  latter's  administration  for  three  years.  He  sup- 
ported many  measures  which  were  vetoed  by  the  President 
and  re-enacted  by  Congress,  including  those  for  the  estab- 
lishment of  the  Free  dm  en's  Bureau,  for  protection  of  eivil 
rights,  for  admission  of  Colorado  as  a  State,  for  organiza- 
tion of  governments  in  insurrectionary  States,  and  for  con- 
ferring suffrage  without  regard  to  color  in  the  District  of 
Columbia.  These  differences  of  opinion,  and  the  continued 
adherence  of  Mr.  Stanton  to  the  Republican  party,  and  the 
President's  separation  from  and  aggressive  hostility  to- 
ward it,  led  tho  President  on  Aug.  5,  1807,  to  notify  Mr. 
Stanton  that  public  considerations  of  a  high  character  con- 
strained him  to  request  the  latter's  resignation;  to  which 
Mr.  Stanton  answered  that  public  considerations  of  a  high 
character,  which  alone  had  induced  him  to  remain  at  the 
head  of  tho  department,  constrained  him  not  to  resign  be- 
fore tho  next  meeting  of  Congress.  On  Aug.  12  tho  Presi- 
dent notified  him  of  his  suspension  from  office.  After  Con- 
gress convened,  tho  Senate  refused  by  a  vote  of  35  to  0  its 
concurrence  in  the  suspension.  Having  received  official 
information  of  this  from  the  Senate,  Mr.  Stanton  on  tho 
next  day  (Jan.  13,  186S)  resumed  his  office.  On  Feb.  21, 
1808,  tho  President  undertook  to  remove  him  and  to  ap- 
point Lorenzo  Thomas  secretary  of  war  ad  interim.  The 
Senate,  being  on  the  same  day  officially  informed  by  the 
President  of  this  action,  resolved  that  under  the  Constitu- 
tion and  laws  tho  President  had  no  power  to  remove  tho 
secretary  of  war  and  designate  another  officer  to  perform 
tho  duties  of  that  office,  and  officially  communicated  this 
resolution  to  Mr.  Stanton.  The  House  of  Representatives 
immediately  decided  to  impeach  the  President.  In  conse 
queuee  of  this  action  of  both  houses  of  Congress,  and  the 
general  apprehension  of  revolutionary  purposes  on  tho 
part  of  the  President,  Mr.  Stanton  refused  to  relinquish 
control  of  his  department.  The  President's  trial  under 
articles  of  impeachment  followed.  A  vote  was  reached  on 
May  2G,  and  35  Senators  voted  for  conviction,  and  19  for 


acquittal;  so  that  two-thirds  not  having  found  tho  Presi- 
dent guilty,  he  was  acquitted.  A  single  vote  would  have 
changed  the  result.  Mr.  Stanton  immediately  relinquished 
his  office.  The  Senate  on  May  28  again  resolved  that  Mr. 
Stanton  had  not  been  legally  removed,  and  based  its  con- 
tinuation of  his  successor,  Gen.  Scholield,  upon  Mr.  Stan- 
ton's voluntary  retirement.  Soon  afterward  both  Houses 
of  Congress  passed  a  vote  of  thanks  to  him  for  his  great 
ability,  purity,  and  fidelity. 

With  his  health  shattered  by  his  labors  in  the  war  de- 
partment he  resumed  his  profession  and  argued  several 
important  cases.  The  last  was  Whitney  vt.  Mowry,  an  im- 
portant patent  cause,  which,  in  consequence  of  Mr.  Stanton's 
feeblo  health,  was  heard  by  Judge  Sway no  in  Mr.  Stanton's 
own  library  two  weeks  before  the  latter's  death.  The  phys- 
ical pain  silently  endured  during  the  hearing  of  this  cause 
exhausted  his  strength  and  hastened  the  progress  toward 
his  heart  of  the  dropsy  from  which  he  was  then  suffering. 
lie  never  again  left  his  chamber.  On  Dee.  20,  1869,  he  was 
nominated  by  Pres.  Grant  as  an  associate  justice  of  the 
IT.  S.  Supreme  Court,  and  was  immediately  confirmed  by 
the  Senate.  But  on  Dec.  24,  and  before  he  had  entered 
upon  the  duties  of  a  member  of  that  court,  he  died  of  tho 
dropsy.  The  disease  was  due  to  the  general  breaking 
down  of  an  overworked  constitution,  and  its  fatal  progress 
was  exceedingly  rapid.  J.  K.  Barnes. 

Stanton  (Elizabeth  Cady),  b.  at  Johnstown,  N.  Y., 
Nov.  12,  1815,  daughter  of  Judge  Daniel  Cady  and  Mar- 
garet Livingston  ;  educated  at  the  Johnstown  Academy, 
where  she  studied  with  a  class  of  boys  ;  was  fitted  for  col- 
lege at  the  age  of  fifteen,  when  she  pursued  her  studies  at 
Mrs.  Willard's  seminary  at  Troy  ;  had  her  attention  turned 
to  the  disabilities  of  sex  by  her  own  educational  experience 
and  through  a  study  of  Blackstone,  Story,  and  Kent  ;  mar- 
ried, in  1840,  to  Henry  B.  Stanton  ;  accompanied  him  to  the 
World's  Anti-Slavery  convention  at  London  ;  there  made 
the  acquaintance  of  Lucretia  Mott;  resided  at  Boston  until 

1847,  when  they  settled  at  Seneca  Falls,  N.  Y. ;  with  Lu- 
cretia Mott  signed  the  call  for  the  first  woman's  rights  con- 
vention, which  met  at  her  place  of  residence  July  19-20, 

1848,  on  which  occasion  the  first  formal  claim  of  suffrage 
for  women  was  made;  addressed  the  New  York  legislature 
in  1854  on  the  rights  of  married  women,  in  1860  in  advo- 
cacy of  divorce  for  drunkenness,  and  in  1867  both  tho  legis- 
lature and  the  constitutional  convention,  maintaining  that 
<luring  the  revision  of  the  constitution  tho  State  was  re- 
solved into  its  original  elements,  and  that  all  the  citizens 
had  therefore  a  right  to  vote  for  members  of  that  conven- 
tion. Since  1SG9  she  has  frequently  addressed  Congres- 
sional committees  and  State  constitutional  conventions. 
She  canvassed  Kansas  in  1867,  and  Michigan  in  1874,  when 
tho  question  of  woman  suffrage  was  submitted  in  those 
States;  was  one  of  the  editors  of  The  Revolution.  Most 
of  the  calls  and  resolutions  for  conventions,  addresses  to 
women,  legislatures,  and  Congress,  have  been  from  her  pen. 
She  was  president  of  the  national  committee  1855-65,  of 
the  Woman's  Loyal  League  186:i,  and  of  tho  National  As- 
sociation until  she  withdrew  in  1873,  and  elected  to  do  the 
honors  of  the  association  this  year.  She  now  (1876)  re- 
sides in  Tenafly,  N.  J.  Susan  B.  Anthony. 

Stanton  (Hexry  Brewster),  b.  at  Griswold,  Conn., 
June,  1805;  educated  at  Lane  Seminary,  O..  while  Dr. 
Lyman  Beecher  was  its  president;  was  closely  identified 
with  the  anti-slavery  cause  from  1833  till  the  adoption  of 
tho  15th  Amendment  to  the  Constitution ;  was  secretary  of 
the  World's  Anti-Slavei'y  Convention  at  London  is  lit, 
whereof  Thomas  Clarkson  was  president ;  admitted  to  the 
bar  1842  at  Boston,  Mass. ;  practised  there  with  great  suc- 
cess six  years,  when  he  removed  to  Seneca  Falls,  N.  Y. ; 
was  elected  to  the  New  York  senate  L849,  and  re-elected 
1851;  deputy  collector  of  New  York  L861  ;  practised  law 
twelve  years  in  that  city  ;  author  of  Reforms  and  Reform- 
ers of  Great  Britain  and  Ireland  (New  York,  1849  ;  London, 
is;.;1,);  fifteen  years  a  leading  editorial  contributor  to  tho 
New  York  Tribune  and  tho  New  York  Sun  ;  a  large  con- 
tributor to  prominent  literary  periodicals;  an  eloquent 
orator  and  able  writer.  On  the  mother's  side  ho  is  a  lineal 
descendant  of  William  Brewster,  the  Pilgrim. 

Stantoiis'burg,  tp.,  Wilson  co.,  N.  C.     P.  1007. 

Stan'wix  (JonN),  b.  in  England  about  1690 ;  entered 
the  British  army  1706;  served  as  an  o Hirer  of  grenadiers 
and  marinos ;  became  lieutenant-colonel  1745;  equerry  to 
Frederick,  prince  of  Wales,  174'.) ;  was  governor  of  Carlisle 
and  it>  representative  in  Parliament  1750  ;  became  deputy 
quartermaster-general  of  the  forces  1754;  was  made  colonel 
commanding  the  first  battalion  of  the  (HUh  regiment  (Royal 
Americans)  Jan.  1,  1756;  was  in  command  of  the  southern 
district  of  the  American  colonics,  with  head  quarters  at 
Carlisle,  Pa.,  1757;  was  appointed  brigadier-general  Deo. 
^7,  1757;    was   relieved  by  lien.    Forbes   early  in   1758,  and 
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entrust-  1(1  Hon  of  the  important  fortress 

known  stanwi.x  at  the  "Oneida  carrying-place" 

(n0H  Rome    01    Vfohuwh  River,  at  an  expense  of  £60,000, 
at  from  tin.1  French  in  Canada  ; 
,..  [  to   Pennsylvania j   was  appointed   major-general 
June  19,  1759;  repaired  and  fortified  the  old  fort  DuQuesne 
[j  ting  the  good-will  of  the  Ohio  Indi- 
i  bis  commission  in  America  to  Gen.  Monok- 
t,,|,  m,,,    i,  1760,  :uiil  returned  to  England;  was  appointed 
L  Jan.  19, 1761;  wa&  made  1  ienten ant-go v- 
of  Wight  and  colonel  of  the  8th  Font,  and 
i   member  of  Parliament  for  Appleby.     He  was 
sea   in  Dec.,  1765,  while  crossing  the  Irish  Channel 
Dublin  i"  Holyhead. 
Stan 'wood  9    p. -v.,    Fremont   tp..   Cedar   CO.,   la.,    on 
division  of  Chicago  and  North-western  K.  R.    P.257. 
stan'yhurst    (Richard),   b.   in    Dublin   about   1545: 
educated  at    University  College,  Oxford;  studied  law;  re- 
turned 1"   Ireland;    married,   became    a    Roman    Catholic, 
and  went  to  the  Continent.     On  the  death  of  his  wife  be- 
caine  a  priest,  and  was  appointed  chaplain  to  Archduke 
i.  governor  of  the  Spanish  Netherlands.     D.  at  Brus- 
Itele  in  1618.      lie  translated  into  English  heroic  verse  The 
Fir&t   Four*    Hookea  of    Virgils  ASneis  (1583);    famished 

a    Ih*rri]>tif>n    >•{   Ireland  to   Holinshed's    f'Jtnmirfrs  ;    wrote 

historical  treatises  (in  Latin  I  on  Ireland,  and  English  and 
Lai  in  theological  works. 
Stapelia.     Sec  CARRION  Flowers. 
Staphylea.    See  Bladder-Nut. 
Staphylinidnr.     See  Rove  Beetles. 
Sta'ples   (William   Read),   LL.I>.,  b.  at  Providence. 
R.  I.,   det.   Id,    1798;  graduated  at  Brown   University  in 
1817;    was  admitted  to  the  bar  in    1819;    was    associate 
judge  of  the  Bupreme  court  of  the  State  1835-54,  and  chief- 
justice  185  1—56.      He  was  one  of  the  founders  of  the  Rhode 
Island    Historical   Sooiety;    for  many  years  its  secretary 
and  librarian,  and  a  vice  president  at  his  death,  also  edit- 
ing the  20  vols,  "f  its  Collection*)  to  the  5th  vol.  contrib- 
uting the  AnnaU  of  Providence.     Besides  historical  mon- 
ographs, he  published  the  Rhode  Island  Bo<d-  of  F<»-m* 
i  1859),  and  left  unfinished  a  fftstory  >■/  tin   Criminal  Law 
in  Rhode  !*i<i>>-l,  jRhodi   hland  in  the  Continental  Congress, 
and  :i    History  of  tfa  Stat.    Convention  of  1790,  since  pub- 
lished.     I».  at  Providence  Oct.  19,  1868. 

Sta'pletou,  p.-v.  and  tp.,  Chickasaw  co.,  la.  P.  800. 
Stapleton,  p.-v..  Richmond  co„  X.  Y..  in  lat.  40°  39' 
N.,  Ion.  71°  tH'  W.s  9  miles  S.  of  New  York  City,  on  Staten 
Island,  contains  10  churches,  a  circulating  library,  2  public 
schools  1  private  institute,  water  and  gas  works,  paved 
streets,  an  infirmary,  the  Seamen's  Retreat,  Old  Ladies' 
Home  of  the  Mariner's  Industrial  Society,  1  savings  bank, 
Keutgen  Observatory,  0  large  breweries,  an  efficient  police 
force,  several  manufactories,  a  shot-tower,  3  newspapers, 
and  the  health  officer's  station.  The  heights  are  occupied 
by  elegant  mansions,  and  a  horse  railway  passes  through 
the  principal  streets.      P.  about  10,000. 

W,  ('.  AshKnsoN,  En.  "  Richmond  Co.  Gazette." 
Stapleton  (Sir  Robert),  LL.D..  b.  at  Carleton.  York- 
shire.  England,  about  1615;  was  educated  in  the  Roman 
Catholic  college  at  Douay,  France,  but  became  a  Protestant 
on  his  return  to  England  ;   became  gentleman  usher  to  the 
prima-  id'  Wales,  afterward  Charles  II.:  fought  at  Edgehill 
under  Charles  I.,  by  whom  he  was  knighted;  accompanied 
Charles  1 1,  on  his  entry  into  London  1660.  and  was  munifi- 
cently rewarded  for  previous  sufferings  on  account  of  his 
loyalty  to  the  Stuarts.      D.  July  11,  1669.     He  translated 
.  i  1645),  Jur.  nal  (  1617  I,  Strada's  Belgic  War  (1650), 
rt/rtc  |  1664  ).  and  wrote  comedies  and  poems. 
Stapleton   (Thohas),   I>.   D..  b.  at  Henfield.    Sussex, 
England,  in  1535;   educated  at  Canterbury  and  Winchester 
schools  and   at    New   College,   Oxford,   where  he  was  ad- 
mill'   '  I   fellow  1554;  took  orders  in  the  Church, 
turned   Roman   Catholic;   was  appointed  by  Queen  Mary 
prebendary   of  Chichester;    retired   on  the   accession   of 
>uvain,    where    he    acquired    publicity  by 
writing  as  a  Roman  Catholic  against  Jewel,  Home,  Whit- 
aker,   and  other   Protestant  divine-:    became  regius   pro- 
r  of  divinity  at  the   Dniversity  of  Douay  and  canon 
of  the  church    of   St.   Armoure;  was    for   a  short  time   a 
Jesuit;  returned  to  Louvain.  where  he  was  appointed  di- 
vinity professor,  canon  of  St.  P  ter's,  and  dean  uf  Hilver- 
aear    Bois  le-Duc.      D.   at    Louvain   Oct.    12,   159S. 
Among  his   works   u,_-re  an  English  translation  of  Bede's 
History  ■■/'  (U.   Church  of  England  (Antwerp,  1565).   Pro- 
pugnacufum   Fidei   /'  (   principi- 
Ooctrinalinm     Pari-.  I         ,              Thomas,  etc. 
J8),   being  "parallel    lives"   of   Thomas    the    ap 
Thomas  a    Beeket.  and  Sir  Thomas   More.  Promptuarium 
■■'<■  (Antwerp,  4  vols.,  1593),  and  Promptuarium    Ga- 


um (1622).  A  complete  edition  of  his  Works  ap- 
peared  at  Paris  (4  vols,  folio,  1620). 

Star.     See  Stars,  by  P.  A.  Secchi. 

Star  Anise.     See  Anise. 

Star'-Apple,  the  large,  handsome,  and  agreeable  fruit 
of  Chrysophyllum  cainito,  a  West  Indian  shrub  of  the  order 
SapotacesB. 

Staray'a  Rus'sa,  town  of  European  Russia,  govern- 
ment of  Xovgorod,  on  the  Polista,  has  an  imperial  palace 
and  rich  salt  springs.     P.  8700. 

Starch,  Fecula,  Amidon,  Amylum,  or  Starke 
'Villi!11;,  or  ('ijH^i'hol.  a  substance  widely  diffused  in  the 
vegetable  kingdom,  being  found  in  almost  every  plant,  at 
least  at  some  period  of  its  development.  It  is  especially 
abundant  in  some  families  of  plants,  and  often  occurs  in 
large  quantities  in  the  seeds,  pith,  stalk-,  bark,  bulbs,  tu- 
bers, roots,  etc.  The  following  table,  by  Dr.  Dragendorff, 
taken  from  S.  W.  Johnson's  H'-ir  Crops  Grow,  allows  the 
proportion  of  starch  in  a  few  vegetable  products.  The 
quantities  are,  however,  somewhat  variable.  Since  the 
figures  below  mostly  refer  to  air-dry  substances,  the  pro- 
portions of  hygroscopic  water  are  also  given,  the  quantity 
of  which,  being  changeable,  must  be  taken  into  account  in 
making  any  strict  comparisons: 

Amount  of  Starch  in  Plants. 

Water,  Starch. 

j'i.t  cent.  per  cent. 

Wheat 13.2  59.5 

Wheat  flour 15.8  68.7 

Rye 11.0  59.7 

Oats 11.9  46.6 

Barley 11.5  57.5 

Timothy-seed 12.6  45.0 

Rice  (hulled* 13.3  61.7 

Peas 5.0  37.3 

Beans  (white) 16.7  :«.n 

Clover-seed 10.8  10.8 

Flaxseed 7.6  23.4 

Mustard-seed S.5  9.9 

'Colza-seed 5.8  8.6 

Teltow  turnips dry  substance.  9.8 

Potatoes dry  substance.  62.5 

There  are  two  other  substances  found  in  plants  which  re- 
semble starch  in  many  respects — the  inuline  which  occurs 
in  the  dahlia,  elecampane,  dandelion,  chicory,  mustard-seed, 
etc.,  and  the  lichen  stareh  which  is  found  in  Iceland  moss, 
carrageen  moss,  and  several  of  the  lichen  and  fucus  tribes 
of  plants.  (See  Invline  and  Liohenine.)  A  substance 
supposed  to  be  starch  has  been  observed  in  certain  parts 
of  the  animal  body.  Granules,  which  after  being  mois- 
tened with  oil  of  vitriol  turn  blue  on  the  addition  of 
iodine,  occur  in  the  brain,  spleen,  liver,  kidneys,  and  mu- 
cous membranes.  This  is,  however,  not  true  stareh;  it 
contains  nitrogen,  and  does  not  yield  sugar  when  heated 
with  dilute  acids.  A  substance  exhibiting  the  physical 
and  chemical  characters  of  starch  has  been  found  in  the 
yolk  of  hen's  eggs  and  in  the  testicles.  Glycogen  (which 
see),  the  sugar-forming  substance  of  the  liver,  has  the  com- 
position and  many  of  the  properties  of  starch. 

Preparation. — Starch  is  extracted  from  a  great  variety 
of  plants,  chiefly  from  wheat,  Indian  corn,  rice,  potatoes, 
the  root  of  manioc  or  cassava,  Jatropha  manihot  (tapioca), 
the  root  of  several  species  of  the  Maranta  (arrowroot), 
and  the  pith  of  a  great  variety  of  palms  (sago).  (For  an 
elaborate  article  on  the  edible  starches  of  commerce  by  P. 
L.  Simmonds  see  Am.  Chemist,  iv.,  Sept.,  1873,  p.  93.) 

Wheat  Starch. — Wheat  flour  contains  from  50  to  SO  per 
'cent,  of  starch.  Poison  gives  the  following  as  the  compo- 
sition of  samples  of  the  entire  wheat : 

Old  New 

American.  Scotch. 

Water 10.8  14.* 

Starch 62.3  56.9 

Fat 1.2  1.2 

Cellulose 8.3  12.4 

(luni  and  sugar 3.8  5.3 

Gluten,  albumen,  etc 10.9  7.0 

Ash JUi  \5 

98.9  99.1 

The  starch  is  extracted  from  the  whole  wheat  by  "soften- 
ing" in  cold  water  and  pressing  under  millstones  or  rollers, 
or  in  bags  under  water,  as  long  as  milky  water  runs  off 
from  it.  This  liquid,  when  left  to  itself,  deposits  starch 
containing  gluten;  the  latter,  however,  dissolves  for  the 
most  part  in  the  supernatant  liquid,  which  gradually  turns 
sour;  and  on  decanting  this  acid  liquid,  repeatedly  stirring 
np  the  -(arch  with  fresh  water,  and  leaving  it  to  settle,  it 
is  at  length  obtained  pure,  and  may  be  dried  in  suitable 
desiccating  chambers.  Or  wheat  flour  is  mixed  with  4  to  » 
volumes  of  water,  and  J  to  -fa  volume  sour  water  obtained 
from  former  operations:  this  sets  up  a  fermentation,  which 
lasts  from  two  to  four  weeks,  according  to  the  temperature, 
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and  is  interrupted  as  soon  as  the  nitrogcnized  substances  are 
decomposed  and  dissolved.  The  sediment  of  starch,  which 
remains  at  the  end  of  a  fermentation,  is  repeatedly  washed 
with  water,  sifted,  and  dried  in  desiccating  chambers. 
Starch  may  be  freed  from  gluten  by  means  of  cold  dilute 
potash-ley  {Ktrchhoff)  or  distilled  vinegar  (Sait88ure\; 
from  pieces  of  fat  and  other  matter  by  prolonged  treat- 
ment with  cold  water,  alcohol,  or  ether.     (Watts's  Diet.) 

Corn  Starch  is  extensively  manufactured  in  the  IT.  S.  by 
soaking  in  water  containing  caustic  soda  or  hydrochloric 
acid  to  dissolve  the  gluten,  grinding,  washing  on  sieves, 
etc.  The  manufacture  of  starch  from  Indian  corn  was  es- 
tablished in  the  U.  S.  by  Thomas  Kingsford  in  1842,  while 
he  was  superintending  the  wheat-starch  factory  of  W.  Col- 
gate  &  Co.  in  New  Jersey.  In  1848  a  factory  was  built  for 
him  at  Oswego,  N.  Y.,  by  a  stock  company,  which  by  re- 
peated enlargement  has  reached  enormous  dimensions.  The 
works  occupy  about  10  acres,  and  have  a  capacity  for  treat- 
ing 1150,000  bushels  of  corn  per  annum.  The  yield  of  starch 
is  about  25  pounds  per  bushel,  or  nearly  50  per  cent.  This 
amounts  to  a  yearly  production  of  10,300  tons,  or 
20,600,000  pounds  of  starch.  To  pack  this  starch  300,000 
pounds  of  wrapping-paper  are  required,  and  5,0011,000  feet 
of  lumber  for  boxes.  Over  600  operatives  are  employed  in 
the  establishment.  The  factory  is  about  615  feet  front, 
partly  seven  stories  high,  and  contains  12  acres  of  flooring. 
There  are  over  600  cisterns  and  vats,  with  a  capacity  of 
2,500,000  gallons,  for  cleansing  and  washing  the  starch  ;  41 
force-pumps  are  capable  of  raising  530,000  gallons  of  water 
per  hour.  There  are  more  than  3  miles  of  gutters  for  dis- 
tributing the  starch.  For  grinding  the  corn  20  pairs  of 
burr-stones  and  6  pairs  of  large  heavy  iron  rollers  are  used. 
There  are  3  miles  of  shafting,  20  miles  of  steam-pipe  for 
drying,  12  turbine  water-wheels  of  50  horse-power  each, 
with  steam-engines  sufficient  to  increase  the  entire  motive- 
power  to  1400  horse-power.  The  starch  is  sent  to  market 
in  three  forms  :  (I)  pulverized  corn  starch,  called  in  Eng- 
land "prepared  corn,"  for  culinary  use  and  as  food  for  in- 
fants and  invalids;  (2)  refined  starch  for  the  laundry;  (3) 
manufacturers'  starch  for  print-works,  etc.  There  is  a  sim- 
ilar factory  at  (rlen  Cove,  Long  Island,  which  was  estab- 
lished by  the  Messrs.  Duryea  in  1858,  which  is  of  very 
nearly  the  same  capacity.  The  cheapness  and  excellence 
of  this  starch  has  put  an  end  to  the  importation  of  starch 
froTii  foreign  countries,  and  large  quantities  are  now  ex- 
ported. 

Rice  Starch  is  largely  manufactured  in  England,  France, 
and  Belgium,  The  rice  is  first  soaked  in  a  weak  ley,  then 
ground,  and  washed  on  a  sieve. 

Potato  Starch  is  largely  manufactured  in  Europe  and  in 
the  U.  S.     Potatoes  contain — 

Fresh.      Dried  at  212°  F. 

Water 75.1 

Starch 21.  83.S 

Albumen,  etc 2.3  9.6 

Fat 0.2  0.8 

Cellulose 0.4  1.7 

Salts 1.0  4.1 

100,  100. 

"  The  washed  and  rasped  potatoes  are  drenched  in  a  sieve 
with  a  continuous  stream  of  cold  water,  and  the  milky  liquid 
which  runs  through  is  set  aside  for  a  few  minutes  till  the 
heavier  impurities  have  settled  down,  and  then  left  to  stand 
for  three  or  four  hours  in  another  pan.  The  starch  which 
collects  at  the  bottom  of  the  clear  liquid  is  stirred  up  with 
water,  poured  through  hair  sieves,  then  left  to  settle,  re- 
peatedly washed  with  cold  water,  and  dried,  first  on  plates 
of  gypsum,  afterward  in  desiccating  chambers."  (Watts's 
Diet.)  At  Stowc,  Vt.,  and  Watertown,  Mass.,  there  arc  sev- 
eral factories.  A  single  factory  often  consumes  20,000 
bushels  of  potatoes  annually,  averaging  S  pounds  of  starch 
per  bushel.  The  land  often  produces  500  bushels  per  acre. 
Hovse-eheatnut  Starch  is  made  in  France.  A  solution  of 
sodic  carbonate  is  used  to  remove  the  bitter  principle.  The 
yield  is  about  20  per  cent. 

(For  Arrow-hoot,  Sago,  and  Tapioca  Starch,  see  under 
respective  heads.) 

Composition  of  Commercial  Starch. — The  following  anal- 
yses are  given  by  Wolff: 

I.  2.  3.  4.  5.  6. 

Water 17.83     15.38     14.52     17.44     14.20     17.49 

Gum 0.10  traces.    1.H4      4.96 

Fibre 0.48      0.50       1.44       1.20      3.77       2.47 

Ash 0.21       0.53      0.03      0.40      0.55      1.29 

Starch 61.48    83.59    MM    81.82    79.63    73.79 

100.  100.  100.  100.  100.  100. 
1,  the  finest  white  patent  starch  in  stalks,  of  a  bright  and 
crystalline  appearance,  made  from  pure  potato  starch;  2, 
the  finest  blue  patent  starch,  potato  starch  colored  with 
ultramarine;  3,  pure  wheat  powder;  4,  line  wheat  starch 
in  pieces;  5,  medium  fine  wheat  starch  in  yellowish-white 
pieces;  0,  ordinary  wheat  starch  in  grayish-yellow  coarso 


pieces,  that  upon  microscopic  examination  appear  as  a 
mixture  of  potato  and  wheat  starch.  (Wagner's  Tech.) 
The  following  analyses  were  made  by  John  Dean,  Ph.  D. 
{Proc.  Am.  Acad.  Arts  ana1  Set'.,  Apr.,  1854) : 


, Dried  at  212°, 

Starch,     (i  I  uteri 


Ash.      Water.1" 


Corn  starch,  powder 94.16 

Corn  starch,  lumps 92.88 

Tapioca 95.49 

Arrow-root 95.44 

Sago 96.65 

Wheat  starch 94.71 

Rice  flour 88.65 

Macaroni 86.99 

Prepared  potato 82.77 

Farina 81.28 


Loss  at  212° 
Water. 

0.69      0.32      4.S3         16.01 
2.38        .42      4.32        11.88 
.61        .11       3.79         13.32 
.88       .21      3.47        16.51 
.83       .19      2.03        12.83 
1.12        .51       3.66         11.28 
8.24       .49      2.62        14.01 
9.56       .95      2.50  9.90 

11.09  3.99  2.15  10.07 
13.52  .51  4.74  10.30 
Properties. — ''Starch  is  a  white  shining  powder,  soft  to 
the  touch,  grating  between  the  fingers  or  the  teeth,  some- 
times consisting  of  amorphous  masses,  but  more  frequently 
of  granules  recognizable  by  the  microscope.  Specific  grav- 
ity, air-dried,  1.50;  dried  at  212°  F.,  1.56  to  1.63.  These 
granules,  of  various  diameter  [from  j^th  to  ?J0th  of  a  line 
(Fritzsche),  from  .185  to  .002  millimetre  (Puycit)]  and  va- 
rious form,  have  commonly  a  small  eccentric  nucleus,  sur- 
rounded by  layers  arranged  concentrically  one  over  the 
other.  These  envelopes  increase  by  the  successive  depo- 
sition of  new  layers  within  the  old  ones,  so  that  each  layer 
is  younger  and  less  compactly  aggregated  than  the  one 
which  immediately  surrounds  it;  and  since  the  layers  are 
for  the  most  part  of  variable  thickness,  they  cause  the 
granule  to  deviate  gradually  in  form  from  the  originally 
spherical  nucleus,  and  assume  for  the  most  part  an  ovoid 
form.  According  to  Maschke,  the  starch-granules  appear 
like  bundles  of  three  to  six  concentric  bladders,  with  light 
and  dark  rings,  the  light  rings  being  formed  of  insoluble, 
the  dark  of  soluble  starch,  and  enclosing  the  central  cavity 
of  the  innermost  bladder,  which  is  either  empty,  or  filled 
with  liquid  amylone."  (Watts's  Diet.)  Payen  gives  the 
greatest  diameter  of  several  kinds  of  starch-grains;  the 
following  are  a  few  of  his  measurements: 

Starch  from—  Millimetre.        Inch. 

Large  Rohan  potatoes 0.185         j\r 

Camia  fjiyantea 0.175  ^k'6 

Maranta  arundinaeea  (arrow-root) 0.140         ^JT 

?aS*> 070         ,J2 

Wheat 050        5}ff 

Maize  (Indian  corn) 030         5|7 

Beetroot 004        g^g 

S.  W.  Johnson  {How  Crops  Grow)  gives  the  following  ac- 
count of  the  forms  of  starch-granules:  "In  potato  starch 
they  are  egg  or  kidney  shaped,  and  are  distinctly  marked 
with  curved  lines  or  ridges,  which  surround  a  point  or  eye ; 
a  of  figure.     Wheat  starch  consists  of  grains  shaped  like  a 
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Starch-granules. 

thick  burning-glass  or  spectacle-lens,  having  a  cavity  in 
the  centre,  b.  Oat  starch  is  made  up  of  compound  grains, 
which  are  easily  crushed  into  smaller  granules,  c.  In  maize 
and  rice  the  grains  are  usually  so  densely  packed  in  the  cells 
as  to  present  an  angular  (six-sided)  outline,  as  in  d.  The 
starch  of  the  bean  and  the  pea  has  the  appearance  of  e.  The 
minute  starch-grains  of  the  parsnip  are  represented  at/, 
and  those  of  the  beet  :it  g."  The  unaltered  and  the  gelatin- 
ous standi  in  a  dry  slate  have  the  same  empirical  formula, 
CeHwOsorCiaHMOio.  Heated  to  160°  C,  starch  is  converted 
into  Dextrine  (which  see),  first  passing  through  the  con- 
dition of  soluble  starch,  which  is  rendered  blue  by  iodine. 
"Standi,  so  long  as  it  retains  its  natural  state  of  aggrega- 
tion, is  insoluble  in  water,  alcohol,  and  ether  ;  but  when  it 
is  placed  in  contact  with  hot  water,  the  water  penetrates 
between  the  different  layers  of  which  the  granules  are  com- 

{iosed,  swelling  them  up,  and  forming  a  gelatinous  mass 
mown  as  atarch-paatet  and  used  for  stiffening  linen,  etc. 
If  this  paste  be  largely  diluted  with  water,  the  swollen 
starch-granules  slowly  subside,  whilst  a  certain  quantity 
of  amylaceous  matter  remains  in  solution.  When  water 
into  which  one  or  two  hundredths  of  starch  have  been  in- 
troduced is  heated  to  boiling,  the  grains  swell,  and  dis- 
integrate till  they  appear  to  be  dissolved  in  the  water;  but 
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on  exposing  the  liquid  to  a  temperature  below  zero,  the 

I  tin-  starch,  recovering  a  certain  degree 

im  the  liquid  in  the  form  of 

starch  is  boiled  under  pressure  at 

from  li\  e  to  fifteen  times  its  weigh)   of 

i  thin  solution  is  obtained,  which  maybe  filtered 

from  i lie  insoluble  portion;  this  liquid, as  it  cools,  deposits 

minute  spherical  granules,  which,  when  dried,  have  the 

wl,it,  .  oh  without  its  glistening  aspect.     These 

granuli  htlj  soluble  in  cold  water,  but  are  readily 

dissolved  "hen  the  water  is  heated  to  70°  or  upward.    This 

,,h.  which  is  distinguished  from   dcxtrii 

turned  blue  bj  iodine,  and  by  po ing  a  great- 

ctro-rotary  power  (=211°  according  to  Beohamp, 
whereas  that  of  dextrine  is  176°i.  is  likewise  produced 
from  common  standi  by  the  action  of  diaetan  at  ordinary 
temperatures;  by  beating  it  for  a  certain  time  with  dilute 
tnluhttric  acid;  bj  heating  with  glacial  acetic  acid  in  a 

i  tube,  or  with  strong  «i't/iV  «.»/  till  red  vapors  begin 
off;   by  boiling  with  chloride  of  zinc  ;  and  by  trit- 
uration  for  s  short  time  in  the  cold  with  strong  siiJpAone 
It.  however,  the  action  of  the  diastase  takes  place 
at  a  temperature  ol  it    is  completely  interrupted 

by   boiling),  or  if  the  beating   with   dilute  acids  be  con 
tinned   beyond  a  certain  time,  the  starch  is  converted  into 
dextrine,  and  ultimately   into    dextro-glucosc."     (Watts's 
Diet.)    Starch  is  converted  into  dextrine  and  glucose  by 
the  diastase  of  malt  (sec   Diastase  and   Beek),  yeast   by 

,  n  in  oi  liitic  juice,  gelatine,  mucous  membrane,  urine, 
bile,  spermatic  fluid,  blood-serum,  animal  tissue,  and  by 

\  infusions  of  the  heart,  brain,  lungs,  liver,  kidneys, 
spleen,  and  muscles,  and  by  boiling  with  dilute  acids. 

■■  It  i-  generally  supposed  that  in  the  action  of  acids  or 
of  diastase  upon  starch  the  starch  is  first  converted  into 
dextrine  by  a  mere  alteration  of  physical  structure,  and 
that  the  dextrine  is  then  converted  into  glucose  by  taking 
up  the  elements  of  water,  the  second  stage  of  the  process 
occupying  a  much  longer  time  than  the  first:  but  from  tho 
experiments  of  Musculo-  [Compl.  rend.,  1.785;  liv.  194; 
Ann.  <'lt.  I'liys.  [3],  Ix.  208)  it  appears  that  both  dextrine 
and  glucose  are  produced  at  the  very  commencement  of  the 
res  ition,  and  always  in  the  proportion  of  1  mol.  glucose  to 
2  mol.  dextrine,  whence  it  may  lie  inferred  that  the  mole- 
cule of  starch  contains  CisHsgOis,  and  that  it  is  resnhed 
into  glucose  and  dextrine  by  taking  up  1  mol.  water: 

Starch.  Glucose.  Dextrine. 

Ci8iraoOi5  +  H20  =  CeHisOa  +  2C6Hi0O5. 

When  the  conversion  is  effected  by  a  dilute  acid,  the  dex- 
trine is,  after  several  hours'  boiling,  completely  converted 
into  glucose;  but  when  diastase  is  used  as  the  converting 
agent,  the  production  of  glucose  goes  on  only  so  long  as 
there   is   any   unaltered   starch   still   present,  the  dextrine 
undergoing  no  further  alteration.     These  views  have  been 
contested  by  Payen  (  Compt.  rend.,  liii.  1217 ;  Ann,  Ch.  Phye. 
[4],  iv.  286,  Jahrtsb.,  1861, p.  717;  lS65.p.  597),  who  finds 
that  diastase  really  possesses  the  power  of  converting  dex- 
trine into  sugar,  but  that  the  conversion  ceases  as  soon  as 
a  certain  quantity  of  sugar  has  been  produced  :  if.  however, 
the  BUgar  be  removed  as  fast  as  it  is  formed,  as  in  alcoholic 
fermentation,  the  transformation  of  the  dextrine  into  sugar 
Qmences,  and  goes  on  nearly  to  completion.     Under 
favorable  circumstances  of  the  action  of  diastase  on  dex- 
trine a  product  may  be  obtained  containing  more  than  50 
per  cent,  of  siiL'ar.     Musculus,  on  the  other  hand  f  .1  nn.  Ch. 
PAy«.  [4],  vi.  177  I,  adheres  to  his  view  of  the  unalterability 
of  pure  dextrine  by  diastase,  and   endeavors   to   show  that 
the  formation  of  sugar  observed  by  Payen  was  due  to  the 
presence  of  amylace  iua  substance  in  the  dextrine  submitted 
to  experiment.     According  to  0.  Philipp  {Bull.  Soc.  Chint, 
[2],  viii.  363),  dextrine  and  glucose  are  not  formed  in  con- 
pr "portions   in    the  action   of  dilute   sulphuric  acid 
upon   starch,  as  asserted  by  Musculus,  but  the  proportion 
incres  e    under  otherwise  equal  cireuin-tances 
with  the  quantity  of  acid   employed.     This,  however,   is 
quite  in  accordance  with  the  known  fact — not  denied  by 
Mnseulus — that  dextrine  is  gradually  converted  into  glu- 
by  the  action  of  dilute  acids."  i  Watts's  Diet.,  Suppl.) 
Seated   frith   glycerine,   starch  is  gradually  dissolved; 
alcohol  precipitates  it  in  the  form  of  soluble  starch.    "  With 
nitric  nriif.  starch  yields  various  products,  according  to  the 
strength  of  the  a  lid,  the  temperature,  and  the  duration  of 
the  action;  (a)  Cold  concentrated  nitric  acid  -  specific  grav- 
ity =  1.52  i  dissolves  -tarch  without  evolution  of*  gas  :  water 
added  to  the  solution  precipitate-  xyloidine  or  nitramidine, 
C«Hy  V  '.  O5,  as  a  white  powder.   (  Braconnot,  Petouze.)    If 
water  is  added   immediately,  nothing  remains  dissolved; 
but  if  the  solution  is  allowed  to  stand,  it  gives  with  water 
less  and  less  xyloidine,  and  at  last  none,  while  a  substance 
resembling  saccharic  acid  remains  in  solution.    ( Telouze, 
Compt.  rend.,  vii.  713.)     (b)  If  starch  is   mixed  with  its 


own  weight  of  concentrated  nitric  acid  and  twice  its  weight 
of  ordinary  nitric  acid  (2NH03.3H20),  and  allowed  to  stand 
for  twenty -four  or  thirty  hours  at  the  mean  temperature,  or  if 
it  is  mixed  with  enough  common  nitric  acid  to  form  a  thick 
mud,  and  heated  in  the  water-bath  until  red  fumes  are 
evolved,  unorganized  insoluble  starch  is  at  first  produced, 
then  starch  Bolublein  hot  water,  and  lastly  starch  soluble  in 
cold  water.  |  Bfchamp.)  Starch  that  has  been  moistened 
with  -f0  per  cent,  nitric  acid  ami  water,  and  then  allowed 
to  dry  spontaneously,  yields  dextrine  when  heated.  (  Payi  rt,  | 
A  mixture  of  starch  with  2  per  cent,  nitric  acid  and  4  per 
tent,  water,  dried  at  first  in  the  air,  afterward  in  a  water- 
bath,  gives,  with  5  parts  of  warm  water,  a  solution  which 
solidifies  to  a  jelly  like  lichen ine  on  cooling,  and  gives  sugar 
when  boiled  with  acids.  (  Mitscherlich,  /'";/.■/■  Ann.,  Iv.  121.) 
[•■ .  lint  nitric  acid,  either  concentrated  or  dilute,  employed 
in  excess,  evolves  nitrous  gas  and  forms  oxalic  acid,  to- 
gether with  malic  and  acetic  acids. — iVitric  /»  rojeide  acting 
nn  starch  neither  evolves  gas  nor  produces  oxalic  acid. 
1  Ilouijs-lJallot,  J.  ]■'-.  Chew.,  xxxi.  211.)  A  mixture  of 
strong  nitric  and  sulphuric  urids  converts  starch  into. an 
explosive  compound,  analogous  to  or  identical  with  gun- 
cotton  (De  Vrij,  Compt.  rend.,  xii.  120).  According  to 
Beohamp  {Ann.  Ch.  Phy*.  [3],  Ixiv.  322),  the  product  con- 
sists of  nitroxvloidine  or  dinitramidine,  CsHsfNOjJjOs." 
(Watts's  Diet.) 

Chlorine  has  little  effect  on  starch;  bromine  forms  an 
orange-yellow  compound :  iodine  forms  a  blue  compound. 
Fresh  starch  paste  is  colored  blue  by  a  solution  of  iodine, 
or  by  adding  an  alkaline  iodide  and  then  liberating  the 
iodine  by  B  little  chlorine-water,  nitrous  acid,  etc.  This 
ii  ttion  furnishes  a  very  delicate  test  for  both  starch  and 
iodine.  The  blue  color  disappears  on  heating  the  liquid, 
and  returns  on  cooling;  it  is  destroyed  by  alcohol,  alkaline 
hydrates,  sulphydric  acid,  cyanide-,  sulphocyanides,  and, 
in  fact,  by  all  reagents  which  take  up  iodine.  The  reaction 
loses  its  delicacy  in  the  presence  of  much  dextrine,  glucose, 
tannic,  gallic,  and  pyrogallic  acids,  in  urine,  blood-serum, 
etc.  Infusion  of  nut-galls  (tannic  acid)  produces  a  yel- 
lowish precipitate,  which  redissolves  on  heating. 

Estimation  and  Separation  of  Starch. — f  1 )  In  seeds, 
tubers,  etc.,  the  starch  is  separated  by  mechanical  means. 
A  weighed  quantity  of  the  material  (about  20  grammes) 
is  grated  to  pulp  (potatoes)  or  softened  in  water  and 
crushed  in  a  mortar;  the  pulp  is  then  washed  on  a  fine 
sieve  until  the  water  runs  off  clear;  the  starch  is  allowed 
to  settle,  is  washed,  dried,  and  weighed.  Flour  may  be 
made  into  dough  with  a  little  water,  and  then  placed  in  a 
piece  of  muslin  and  kneaded  in  a  stream  of  water  till  it 
yields  no  more  starch.  This  method  is  only  approximate. 
(2)  By  converting  the  starch  into  glucose,  and  estimating 
this  with  an  alkaline  solution  of  copper;  1  gramme  of 
material  is  added  to  50  c.  c.  of  water  and  2  grammes  oil  of 
vitriol.  The  mixture  is  heated  on  a  water-bath  for  two  hours, 
filtered,  the  filtrate  diluted  to  100  c.  c,  S  grammes  of  oil  of 
vitriol  added,  and  the  whole  heated  over  a  water-bath  for 
seven  or  eight  hours,  the  evaporating  water  being  replaced 
from  time  to  time.  The  solution  is  finally  made  up  to  100 
c.  c,  and  the  glucose  is  determined  with  an  alkaline  cop- 
per solution,  as  in  testing  raw  sugar.  (See  article  SCG  w"  | 
This  method  is  not  accurate.  (See  Wagners  Jahreeb.,  1868, 
462.)  (3)  Dragendorff  (Jahreab.  der  Ch.,  1862,  631  i  gives 
the  following  process :  '"Two  or  three  grains  of  the  sub- 
stance dried  at  100°,  and  pulverized,  are  mixed  with  25  to 
30  grains  of  a  solution  of  5  to  6  parts  of  potassic  hydrate 
in  94  to  06  parts  of  absolute  alcohol,  and  digested  at  100° 
C.  for  eighteen  to  thirty  hours  in  a  sealed  tube  (or  a  flask 
which  can  be  closed  air-tight );  and  the  contents  are  thrown, 
while  still  hot,  on  a  weighed  filter  and  thoroughly  Hashed, 
first  with  hot  absolute  alcohol,  then  with  cold  spirit  of  or- 
dinary strength,  and  finally  with  distilled  water  mixed  (in 
the  case  of  gummy  substances)  with  a  small  quantity 
of  alcohol.  The  filter,  with  its  contents,  is  dried,  first  at 
50°,  then  at  100°,  and  weighed.  The  difference  between 
the  weight  thus  obtained  and  that  of  the  original  substance 
gives  the  quantity  of  proteine  substances,  fat,  sugar,  and 
part  of  the  salts  present.  The  residue,  together  with  the 
filter  cut  in  pieces,  is  next  heated  with  water  containing  5 
per  cent,  of  hydrochloric  acid,  till  a  sample  is  no  longer 
turned  blue  by  solution  of  iodine;  and  the  residue,  sepa- 
rated from  the  acid  liquid,  is  washed,  dried  at  100°,  and 
weighed.  The  loss  of  weight  thus  found  gives  very  nearly 
the  quantity  of  starch  in  the  substance  under  examination. 
Any  mineral  substances  insoluble  in  potash,  alcohol,  and 
water,  but  soluble  in  hydrochloric  acid,  that  would  intro- 
duce an  error,  may  be  estimated  by  evaporating  the  acid 
liquid  to  dryness,  and  incinerating  the  residue  at  as  low  a 
temperature  as  possible.  This  error  may  also  be  avoided 
by  extracting  the  starch  with  concentrated  extract  of  malt 
at  56°,  instead  of  acidulated  water.  In  the  case  of  sub- 
stances which  contain  a  large  quantity  of    mucus   it    is 


STAR-CHAMBER  COURT— STARKE. 


463 


best  to  perform  the  extraction  with  a  concentrated  solu- 
tion of  common  salt  slightly  acidulated  with  hydrochloric 
acid,  and  wash  the  insoluble  residue  with  weak  spirit.  The 
residue  left  after  the  extraction  of  the  starch  contains  cel- 
lulose, mucus,  lignine,  cuticula,  and  cork-substance,  the  last 
four  of  which  may  be  separated  from  the  cellulose  by  di- 
gestion with  chlorate  of  potassium  and  dilute  nitric  acid." 
I  Watts's  Diet.)  (-1)  **  Starch  immersed  in  a  saturated  solu- 
tion of  bromide  or  iodide  of  potassium  swells  up  to  a  pasty 
mass  of  twenty  to  thirty  times  its  original  volume,  which 
dissolves  in  water,  leaving  only  a  very  small  quantity  of 
membrane  ;  and  on  adding  iodine-water  to  the  solution  the 
blue  compound  of  starch  and  iodine  is  precipitated  in  nocks. 
As  cellulose  is  not  affected  by  bromide  or  iodide  of  potas- 
sium, these  salts  may  be  employed  for  detecting  and  sepa- 
rating starch  in  vegetable  tissues.  Dilute  solutions  act  less 
strongly."     {Ibid.) 

Applications  of  Starch, — Starch  is  used  for  stiffening 
cotton  and  linen  cloth,  paper,  etc.  Wiesner  says  corn 
starch  possesses  the  highest,  wheat  the  next,  and  potato 
starch  the  most  inferior  stiffening  qualities.  It  is  used  for 
food  in  the  form  of  arrow-root,  tapioca,  sago,  etc.,  for  mak- 
ing paste,  for  powdering  the  hair,  for  the  manufacture  of 
dextrine,  glucose  ("corn  syrup  "),  etc. 

Iiiterature. — Muspratt's  Diet,  of  Chem.f  especially  last 
Ger.  ed. :  Watts's  Vict,  of  Chem.  and  Supplements  j  lire's 
Diet. :  Wagner'6  Technology  ;  (imelin's  Handbook  of  Chem. ; 
Pay  en's  Chem.  indust.;  NUgeli,  Beitrdge  zwr  n&heren  Kent- 
nits  der St'drkegrvppe  (Leipsic,  1874).     C.  F.  Chandler. 

Star'-ChamberCourt  [Curia  Cameras Stellotm /prob- 
ably so  called  from  the  starred  ceiling  of  the  hall  in  West- 
minster Palace  in  which  at  one  time  it  sat],  in  English 
history,  is  mentioned  as  early  as  Edward  III.'s  time,  when 
it  was  composed  of  the  members  of  the  privy  council.  It 
was  remodelled — or,  as  some  will  have  it,  first  really  con- 
stituted a  court— in  1486,  under  Henry  VII.  In  1529  (21 
Hen.  VIII.)  it  was  again  modified.  It  had  important  crim- 
inal and  equity  jurisdiction,  and  was  to  some  extent  free 
from  the  application  of  the  ordinary  forms  of  procedure  in 
courts ;  and  hence  arose  great  abuses,  such  as  the  infliction 
of  torture  and  mutilation,  and  the  sentencing  of  accused 
persons  without  a  hearing.  Odious  to  the  Commons  and  the 
people,  it  was  abolished  by  statute  in  1640  ( 16  Chas.  I.e.  10). 

Star  City,  p. -v.,  cap.  of  Lincoln  co..  Ark. 

Star  C'ity,  p. -v..  Van  Buren  tp.,  Pulaski  co.,  Ind.,  on 
Pittsburg  Cincinnati  and  St.  Louis  H.  R.     P.  115. 

Sta're  Deci'sis  [Lat.].  This  phrase,  stare  decisis  et 
qnieta  non  movere — "to  abide  by  decided  cases,  and  not  to 
disturb  matters  once  put  to  rest " — contains  the  fundamental 
principle  upon  which  the  law  has  been  built  up  by  the 
courts.  In  the  decision  of  particular  cases  the  courts  have 
been  and  are  controlled  by  precedents.  Precedents  are 
simply  former  decisions  of  competent  tribunals  preserved 
in  some  manner,  usually  in  the  volumes  of  official  reports. 
As  these  decisions  were  made  after  argument  and  upon 
careful  consideration,  the  presumption  is  that  they  are 
right,  and  therefore  the  general  rule  is  stare  decieiss  which 
is  a  rule  of  sound  justice  and  equity,  as  well  as  of  ex- 
pediency. Unless  it  were  obeyed,  there  could  be  no  cer- 
tainty in  the  law  as  judicially  administered,  and  no  se- 
curity as  to  individual  rights  and  duties.  But  this  doctrine 
is  not  absolutely  inflexible.  On  further  examination  made 
in  a  subsequent  case,  the  court  may  be  satisfied  that  the 
former  decision  was  wrong,  and  that  if  followed  it  would 
produce  results  widely  injurious.  Under  such  circumstances 
the  prior  adjudication  may  be  rejected  as  a  precedent.  That 
the  courts  possess  this  power  and  exercise  it  freely  is  shown 
by  the  multitudes  of  overruled  cases  found  in  the  reports; 
which,  it  may  be  remarked,  arc  relatively  much  more  nu- 
merous in  the  U.  S.  than  in  England.  Instead  of  expressly 
overruling  the  faulty  derision,  the  judges  may  limit  its 
effect,  may  distinguish  it  from  the  one  under  considera- 
tion, and  thus  avoid  its  controlling  authority.  An  ac- 
knowledged incorrect  precedent  will  not  always,  however, 
be  thus  abrogated  or  avoided.  A  practical  rule  of  ex- 
pedlency  is  often  controlling  in  this  matter.  If  the  prior 
ease  established  a  rule  of  property,  and  on  the  strength  of 
it  rights  have  been  acquired  and  obligations  created  which 
would  bo  infringed  or  destroyed  by  abolishing  the  pre- 
cedent, the  doctrine  of  stare  decisis  is  applied  ;  certainty 
and  fixedness  are  sometimes  the  mosl  Important  elements 
of  a  legal  rule.  Nevertheless,  the  mode  of  dealing  with 
decisions  eoneeded  to  have  hcen  mistaken  depends  upon 
the  sound  discretion  of  the  courts,  and  not  upon  any  abso- 
lute dogmas.  A  plainly  unjust  and  inequitable  precedent 
would  probably  be  overruled  at  the  present  day,  although 
property  rights  might  thereby  be  somewhat  alVected. 

JOHN  NOBTOH   PolCEROY. 

Star'-Fishes,  radiates  of  the  olass  Echinodermata  and 

order  Asterioidea,  organisms  more  or  less  star-shaped,  and 


having  a  disk  which  gradually  merges  into  the  rays,  and 
locomotive  suckers  along  the  whole  length  of  the  rays. 
The  skeleton  is  calcareous  and  made  of  movable  pieces. 
In  some  the  arms  are  merged  into  one.  Sonic  are  of  grace- 
ful and  others  of  clumsy  form.  There  arc  many  genera 
and  species,  found  on  most  sea-coasts.  The  term  ''star- 
fishes" is  equally  applicable  to  the  ophiuroids  of  the  fam- 
ily Ophiuridsa  (order  Ophiuroidea),  which  have  a  small 
central  circular  disk,  having  arms  which  start  off  abruptly 
from  the  centrum.  (For  illustration  sec  Fig.  20  in  COM- 
PARATIVE Anatomy.) 

Star'gard,  town  of  Prussia,  province  of  Pomcrania, 
on  the  lhna,  manufactures  linen  and  woollen  goods  and 
trades  much  in  corn,  cattle,  horses,  and  peat.      P.  L7,280. 

Star'gazer,  a  popular  name  for  the  marine  fishes  of 
the  genus  Uranoseopus  and  family  Uranoscopida\  acan- 
thopterous  fishes  of  the  group  Trachinoidca.  The  best- 
known  species  is  U.  scaler  of  the  Mediterranean  ;  V.  an- 
oplos  has  been  caught  on  our  »S.  Atlantic  coast,  but  most  of 
the  species  arc  East  Indian.  They  are  ugly  and  spiny 
fishes,  having  the  eyes  on  top  of  the  head,  whence  the 
name. 

Stargazer  is  also  a  popular  name  for  the  cyprinodont 
fishes  of  the  genus  Anableps,  found  in  Guiana,  and  popu- 
larly named  "  four-eyes,"  each  eye  having  a  double  pupil. 
Of  the  three  known  species,  A.  tetrophthatmus  is  the  best 
known,  called  four-eyed  loach.     (See  Anableps.) 

Stark,  county  of  N.  AV.  Illinois,  intersected  by  Spoon 
River,  and  traversed  by  Peoria  and  Rock  Island  and  a 
branch  of  Chicago  Burlington  and  Quinoy  H.  Rs.  It  is 
generally  fertile,  consisting  in  part  of  prairie-land-  Cattle, 
horses,  sheep,  and  swine  are  numerous,  and  there  are  wa- 
gon-factories and  woollen  and  flour  mills.  Staples,  Indian 
corn,  wheat,  rye,  oats,  hay,  and  dairy  products.  Cap.  Tou- 
lon.    Area,  325  sq.  m.     P.  10,751. 

Stark,  county  of  N.  E.  Ohio,  watered  by  Tuscarawas 
River  and  its  affluents,  and  traversed  by  Ohio  Canal  and 
several  railroads.  The  surface  is  undulating  and  the  soil 
productive.  Coal,  iron,  anil  limestone  are  abundant.  Be- 
sides abundance  of  live-stock,  there  are  manufactories  of 
agricultural  implements,  carriages,  furniture,  iron,  leather, 
and  woollen  goods,  and  saw-mills,  flour-mills,  and  brew- 
eries.    Cap.  Canton.     Area,  570  sq.  m.     P.  52,508. 

Stark,  tp.,  Brown  co.,  Minn.     P.  447. 

Stark,  tp.,  Hickory  co.,  Mo.     P.  1130. 

Stark,  p. -v.  and  tp.,  Coos  co.,  N.  H.     P.  164. 

Stark,  tp.,  Herkimer  co.,  N.  Y.     P.  1541. 

Stark,  tp.,  Vernon  co.,  Wis.     P.  756. 

Starke  (John),  b.  at  Londonderry,  N.  H.,  Aug.  28, 1728 ; 
became  a  farmer,  and  in  1752  was  taken  prisoner  by  the 
St.  Francis  Indians,  but  after  six  weeks  was  ransomed, 
having  in  the  mean  time  gained  so  much  favor  with  his 
captors  that  he  was  subsequently  adopted  into  their  tribe. 
In  1755  he  was  appointed  a  lieutenant  in  Rogers's  Ran- 
gers, and  in  Jan.,  1757,  distinguished  himself  in  an  en- 
gagement with  the  French  and  Indians  near  Ticonderoga; 
took  part  in  Abercrombie's  campaign  in  L758,  and  in  Am- 
herst's reduction  of  Crown  Point  and  Ticonderoga  in  1750  ; 
early  in  1775  was  chosen  a  member  of  the  New  Hampshire 
committee  of  safety ;  hurried  to  Cambridge  on  learning  of 
the  battle  of  Lexington,  and  as  colonel  of  the  New  Hamp- 
shire troops  took  part  in  the  battle  of  Bunker  Hill ;  accom- 
panied Montgomery's  expedition  to  Canada  1775-70:  joined 
Washington  at  Newton,  N.  J„  Dec,  177f>,  and  took  part 
in  the  battle  of  Trenton.  Being  aggrieved  at  the  action 
of  Congress  in  regard  to  promotions,  he  resigned  his  com- 
mission in  Apr.,  1777.  Upon  the  advance  of  Burgoyne 
from  Canada  in  the  spring  of  1778,  the  authorities  of  New 
Hampshire  commissioned  him  to  raise  a  force  for  the  de- 
fence  of  the  State,  which  was  then  held  to  include  Vermont. 
He  attacked  the  Hessian  colonel  Baum  near  Bennington 
Aug.  16,  1777,  route. 1  him,  and  later  in  the  day  defeated 
a  force  under  Col.  Breymann.  For  this  he  received  from 
Congress  a  commission  as  brigadier-general ;  served  under 
dales  in  the  Saratoga  campaign  ;  was  with  Gates  in  Rhode 
Island  in  1 778-79,  and  in  1780  joined  Washington  at  Mor- 
ristown;  was  a  member  of  the  court-martial  for  the  trial 
of  Major  &ndr6,  and  in  1781  was  placed  in  command  of 
the  northern  department.  After  the  close  of  the  war  ho 
retired  to  his  farm.  I>.  at  Manchester,  N.  II.,  May  8,  1822. 
His  Biography  has  been  written  by  Edward  Everett,  and 
his  Memoirs  and  Official  Correspondence,  edited  by  his 
grandson,  were  published  in  I860. 

Starke,  county  of  N.  W.  Indiana,  drained  by  Yellow 
and   Kankakee  rivers,   and  crossed    by   BeveraJ   railroads. 

The  surface  is  generally  le\  el,  often  marshy,  with  a  fcrtilo 
soil.  Staples.  Indian  coin,  wheat,  rye,  and  wool.  Cap. 
Knox.     Area,  432  sq.  ni.     P.  38SS. 
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Star'key,  p.-v.  and  tp.,  5 
Lake  and  on  Norttai  rn  Ci  ntral  R.  R. 


X.  Y.,  on  Seneca 
l,.,kl.  ,,,,  |  ,  ,,  i  ntral  11.  K.     P.  2370. 

star  lue    in  -II-  •  b.  at  Blakeburn,  England,  in  I782j 
,,,.  |  :,i  St.  John'    I  allege,  Cambridge,  where  In-  was 
H  ran  _,i,i-  and  Smith's  prizeman,  1803  :  was  called  to 
:  at  Lincoln's  Inn  1810;  was  for  many  years  n  l<  id 
i„_,  counsellor  in   London:  became  Downing  professor  of 
law  1823,  and  a  judge  at  Clerkenwell  1847.     I>.  in  London 
\.,r    |  .    ij  of  several  well-known  legal  text- 

books, all  ol  whioh  hare  repeatedly  been  reprinted  in  the 
I'.  S. :   .1  Practical  Treatiat  on  the  Late  oj  Slander,  Libel, 
Itntallg,    of    Malicious    Prosecution*    (1812),    -1 
,„„/  Pleading  (2  vols.,  |s|  I),  Reports  m 
Print,    King**    Bench,  ana    Common    Pleat    (3    v. Is.. 
.  and  A  Practical  Treatieeon  the  Law  of  Evidena 

of  I': ft   '"<   Civil  "'i,l  Criminal   Proceedings 

i  .,   1824),  of  whioh    the   8th    American   ed.  (Phila- 
delphia, I860)  contains  Nbtetand  Rcferencet  >■■  American 
c — .in    (Judge)  George   Sharswood,  together   with  the 
notes  t"  former  American  eds.  by  Theron  Metcalf,  Edward 
D.  Ingraham,  ami  Benjamin  Gerhard. 
Starks,  tp.,  Somerset  oo.,  Me.     P.  l»s::. 
Starks'borough,  p.-v.  ami  tp.,  Addison  oo.,  Vt.    P. 
1361. 
Stark'ville,  p.-v.,  Lee  oo.,  Ga. 

Starkville,  p.-v.,  cap.  of  Oktibbeha  oo.,  Miss.,  has  2 
weekly  newspapers.      P.   175. 

Starkville,  p.-v.,  Stark  tp.,  Herkimer  co.,  N.  Y.  P. 
171. 

starling,  the  fflurnu*  vulgariat  a  common  European 
Bong-bird  of  the  family  Sturnidse,  now  partly  naturalized 
in  the  U.S.  It  is  a  great  favorite,  especially  with  the  Ger- 
mans, who  often  have  it  caged,  and  teach  it  to  whistle  tunes 
and  even  speak  words  very  plainly. 

Star  Mines,  v..  Van  Buren  tp..  Clay  co.,  Intl.     P.  199. 
Starodoob',  town  of  European  Russia,  government  of 
Tchernigov.  on  the  Bobonez,  has  lo.fi52  inhabitants. 

Star  of  Heth'lehem,  the  Ornithogolum  umbellatum,  a 
common  spring  garden-flower  of  the  order  LiliacesB.  The 
genus  includes  many  bulbous-rooted  plants  of  the  Old 
World  and  of  S.  Africa.  The  above-mentioned  species 
the  white  star  of  Bethlehem)  is  a  native  of  Europe,  and 
18  sparingly  naturalized  in  the  I  .  S. 

Star  of  India,  Order  of,  was  instituted  by  Queen 
Victoria  in  1861.  and  reorganized  in  I860.  There  are 
three  classes  of  knights:  1,  knights  grand  commanders 
(ti.  C.S.  I.I  :  2,  knights  commanders  (K.  C.  S.  I.):  and  3, 
companions  C.  S.  I.),  the  latter  not  regarded  as  of  the  full 
rank  of  knights.  The  membership  is  about  equally  divided 
between  native  East  Indians  and  Europeans,  most  of  whom 
have  distinguished  themselves  in  the  British-Indian  ser- 
\  ice.  military  or  civil. 

Staroi'-Oskol',town  of  European  Russia,  government 
of  Kiini-k.  on  the  Oskol,  has  7176  inhabitants.     Much  fine 
fruit  is  produced  in  its  vicinity. 
Staroverski.    See  Philippics. 

Star  I'rairie,  p.-v.  and  tp.,  St.  Croix  co.,  Wis.   P. 773. 
Starr,  county  of  S.  Texas,  separated  from  Mexico  by 
the  Rio  Grande.     It  is  for  the  most  part  deficient  in  water, 
and  only  adapted  for  the  raising  of  stock,  which  forms  the  ; 
principal  occupation  of  the  inhabitants,  although  there  is 
a  considerable  area  of  land  along  the  Rio  Grande.     There 
are  larire    herds  of  cattle,  horses,  anil   sheep.      Cap.  Rio 
Grandi  City.     Area,  about  2100  sq.  m.    P.  4134. 
Starr,  p.-v.  and  tp.,  Hocking  co.,  0.     P.  1551. 
Starrs  iWn.t.mil.  It.  I).,  b.  at  Drumquin.  county  Ty- 
rone, rrelat  e  I  a  classical  education  ;  studied  the- 
ology ct  Maynooth  College;  came  to  the  V.  S.  1828;  com- 
rioal  course  at  the  Sulpician  seminary  at 
Baltimore;    ordained    priest   Sept.,   1834)  at  St.    Patrick's 
cathedral,  Xew  York,  of  which   he  was  curate  ten  years: 
of  St.   Mary's  from  1844  until  1853,  when  he  was 
inted   by  Archbishop  Hughes  rector  of  St.  Patrick's 
and  ricar-general  of  the  diocese  of  Xew  York  :  administra- 
e  from  the  death  of  Archbishop   Hughes 
until  the  consecration  ol    Archbishop  McCloskey  (1864); 
twenty  vo.irs  (.resident  of  the  board  of  trustees  of  St.  Vin- 
cent's Hospital,  and  theologian  to  Archbishop  McCloskey 
in   the   plenary  council  at   Baltimore   1866.     D.  in   Xew 
York  Feb.  6,  1873. 

Stars  [tir.  icmjp].  The  stars,  those  innumerable  and 
endlessly-varied  glittering  point-  which  gem  the  sky  on  a 
clear  night,  whioh  transport  and  enchant  the  LM;:er  by  their 
differing  splendors,   by   the  continual  twinkling  of  their 

light,  by  their  capricious  distribution,  by  the nstanoy  of 

the   figure-   they  compose,    ire  a  subject  rather  of  contem- 
plation than  of  study.     Fancy  loses  herself  in  the  search 


after  a  trace  id"  law  in  those  infinite  mazes  which  unite 
them  together ;  the  eye  is  wearied  in  the  effort  to  count 
th.  in;  the  mind  finds  itself  before  an  immeasurable,  in- 
conceivable abyss:  it  is  not  a  mere  surface,  a  superficies, 
but  it  is  a  boundless  width  and  depth  whose  mystery  is  to 
be  fathomed.  Science,  however,  does  not  shrink  before 
the  difficulty  of  the  problem,  and.  laving  aside  her  de- 
lighted admiration  of  the  beauty  of  the  subject,  addresses 
i  to  the  investigation  of  its  secrets,  and  by  patient 
and  scrutinizing  research,  and  armed  with  the  most  power- 
ful instruments  which  art  has  been  able  to  construct,  she 
has  already  made  no  small  rent  in  that  thick  veil  which 
seemed  impenetrable  by  the  human  intellect.  Let  us,  then, 
also  venture  into  this  immense  ocean  of  wonders,  certain 
that  if  we  may  not  discover  its  shores,  we  shall  at  least  be 
able  to  gather,  without  danger  of  shipwreck,  treasures  which 
should  satisfy  to  the  full  the  most  ardent  imagination. 

Stellar  astronomy  as  a  science,  in  so  far  as  relates  to  its 
geometrical  aspect,  may  be  said  to  be  the  work  of  little 
more  than  a  century,  and  researches  into  its  physics  are 
even  of  a  still  more  recent  date:  nevertheless,  thanks  to 
the  activity  of  our  age,  it  has  already  made  such  progress 
that  its  labors  fill  many  volumes.  We  shall  endeavor  to 
compress  the  results  into  a  few  pages,  and  to  firing  together 
what  may  suffice  to  give  an  idea  of  the  variety  and  the 
immensity  of  the  subject.  YVe  shall  first  consider  the  ap- 
parent phenomena  presented  by  the  surface  of  the  sky, 
and  from  these  we  shall  endeavor  to  deduce  the  relations 
which  exist  between  the  bodies  with  which  it  is  peopled. 
We  shall  especially  make  it  a  point  to  treat  with  sufficient 
fulness  those  numerous  questions  of  celestial  physics  so 
much  studied  in  these  last  years. 

ji  1.  The  Constellations. 
From  the  necessity  of  distinguishing  the  different  parts 
of  the  heavens,  the  stars  have,  in  all  ages,  been  distributed 
into  groups  called  "  constellations."  They  correspond  to 
the  geographical  divisions  which  constitute  the  states  and 
nations  of  the  terrestrial  globe.  The  most  ancient  and  famous 
stellar  groups  are  those  through  which  the  sun  passes  in  his 
annual  course  over  the  celestial  vault,  and  which  constitute 
the  zodiacal  zone,  through  the  midst  of  which  passes  the  ap- 
parent orbit  of  the  sun,  the  ecliptic.  They  are  familiarly 
known  to  all  under  the  names  of  Aries,  Taurus.  Gemini, 
Cancer,  Leo, Virgo,  Libra,  Scorpio,  Sagittarius.  Caprieornus, 
Aquarius.  Pisces.  The  extent  of  these  groups  is  very  un- 
equal, and  their  forms  have  no  analogy  with  the  objects  whoso 
names  they  bear.  The  origin  of  these  names  is  lost  in  the 
night  of  time,  and  at  most  seems  to  allude  to  the  agricultural 
labors  of  the  season  in  which  the  sun  in  ancient  ages  re- 
mained in  the  several  constellations  :  but  even  this  corre- 
spondence has  in  a  great  measure  disappeared,  because, 
with  the  precession  of  the  equinoxes,  the  phases  of  the 
tropical  year,  with  which  agricultural  operations  are  as- 
sociated, no  longer  coincide  with  the  entrance  of  the  sun 
into  the  same  constellations  as  before.  Thus,  the  period 
of  the  spring  equinox,  wdiieh  was  once  in  Aries,  is  now  in 
the  constellation  Pisces,  and  so  all  the  other  constellations 
are  displaced  to  the  extent  of  one  sign.  The  present  nomen- 
clature of  these  starry  groups  is  not  much  older  than  the 
epoch  of  Greek  mythology,  and  dates  not  far  from  the  time 
of  the  reform  in  aneicnt  astronomy  made  by  Hipparchus. 
In  fact,  in  that  reformation  the  spring  equinox  i-  consid- 
ered as  corresponding  to  Aries,  and  that  of  the  autumn  to 
Libra,  which  is  the  symbol  of  the  equality  of  day  and 
night :  while  it  is  certain  from  more  ancient  astronomical 
monuments  that  at  historically  known  epochs  it  was  in 
Taurus  near  the  Pleiades  :  and  if  the  names  of  the  constel- 
lations had  been  bestowed  upon  them  then,  the  series  would 
certainly  have  commenced  with  Taurus.  The  traditions 
of  the  most  ancient  nations  have  preserved  nothing  to  ex- 
plain the  origin  of  these  names:  the  zodiacs  found  in  the 
Egyptian  temples  of  Esneh  and  Denderah  decide  nothing. 
In-  it  is  now  demonstrated  that  these  sculptures  are  of  the 
Roman  imperial  era.  Besides,  from  the  fact  that  these 
series  of  constellations  begin  with  Leo,  and  not  with  Aries, 
it  cannot  be  concluded  that  the  equinox  was  then  in  that 
sign.  This  arrangement  is  derived  from  astrological  con- 
siderations, or  from  the  order  of  the  Egyptian  festivals. 
The  division  of  the  zodiac  into  twelve  parts  is  also  found 
among  the  Chinese;  and  this  is  very  natural,  from  the  closo 
relation  which  exists  between  the  revolution  of  the  sun  and 
that  of  the  moon  ;  but  the  names  given  to  the  constellations 
in  ancient  Chinese  astronomy,  before  the  arrival  of  mis- 
sionaries in  that  country,  are  altogether  different — so  unliko 
that  even  lexicographers  do  not  know  their  precise  signifi- 
cation. The  modern  Chinese  names  are  a  mere  translation 
made  by  the  missionaries  of  those  used  in  Europe.* 

*See  John  Williams.  ObsereaUonejff  Cornels  in  China  1*7]  t,  p. 
xxiii.  else'/.):  alsoGaubil  et  Biot,  Etudes  a" Astronomic  indienne 
el  ckinoise  (Paris,  1862). 
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The  zone  of  the  zodiac  divides  the  sky  into  two  hemi- 
spheres, the  northern  and  the  southern.  The  principal 
northern  constellations  are  the  following:  Pegasus,  An- 
dromeda, Cassiopeia,  Ursa  Minor,  Cephcus,  Perseus,  Tri- 
angulum Borcalc,  Auriga,  Ursa  Major,  Draco,  Coma  Ber- 
enices, Bootes,  Mons  Menalus,  Corona  Borealis,  Hercules, 
Op  Much  u&  or  Serpentarius,  Serpens,  Lyra,  Aquila,  Antin- 
ous,  Cygnus,  Sagitta,  Delphinus,  Kquulcus  ;  and  to  these 
the  moderns  have  added  The  Reindeer,  Messor  or  Reaper, 
Giraffe,  Harp,  Lynx,  Herschel's  Telescope,  Little  Lion, 
Greyhounds,  Mural  Quadrant,  Bull  of  Poniatowski,  Shield 
of  Sobieski,  Little  Fox,  Goose,  Fly,  Trophy  of  Frederick, 
Cerberus,  Sextant.  The  ancient  southern  constellations 
are — Cetus,  Eridanus,  Lepus,  Orion,  Canis  Major,  Canis 
Minor,  Argo  Navis,  Hydra,  Crater,  Corvus,  Centaurus, 
Lupus,  Ara,  Corona  Australis,  Piseis  Australia.  The  mod- 
ern are — The  Lamp,  Solitary,  Sculptor  or  Sculptors  Work- 
shop, Phoenix,  Electric  Machine,  Air-pump,  Chemical  Fur- 
nace, Pendulum,  Sceptre  of  Brandenburg,  Engraving  Tools, 
Easel,  Square,  Compass,  Telescope,  Microscope,  Balloon, 
Crane,  Rcgulus,  Toucan,  Little  Cloud,  Water-snake,  Clock, 
Reticulus,  Great  Cloud,  Table  Mountain,  Flying  Fish,  Cha- 
meleon, Charles's  Oak,  Cross,  Bee,  Level,  Bird  of  Paradise, 
Octant,  Peacock,  Indian,  Cat,  Dorado,  etc. 

The  definition  of  these  groups  is  so  arbitrary  and  so  in- 
tricate that  it  has  been  seriously  considered  by  astronomers 
whether  it  would  not  bo  worth  while  to  abolish  them  alto- 
gether, and  make  a  new  division  of  the  heavens.  But,  con- 
sidering that  the  effect  of  this  might  be  only  to  increase  the 
confusion,  since  all  would  not  accede  to  this  novel  reform, 
it.  has  been  thought  better  rather  to  return  to  the  old  sys- 
tem, and  to  remove  from  the  constellations  the  excrescences 
introduced  by  the  moderns,  especially  in  the  northern  hemi- 
sphere. This  has  been  done  by  the  very  laborious  Heis. 
As  to  the  southern  hemisphere,  the  difficulty  is  irremediable, 
these  groups  still  retaining  the  names  originally  given  them 
by  Lacaille  and  the  early  navigators.  Besides,  a  division 
of  the  sky — one  might  almost  say  into  provinces — has  no 
serious  interest  for  astronomers,  inasmuch  as  the  position 
of  each  star,  when  precision  is  required,  is  always  indicated 
by  the  co-ordinates  in  right  ascension  and  declination,  by 
which  means  all  ambiguity  is  removed;  and  the  names  of 
the  constellations  serve  only  to  abbreviate  the  indications 
and  to  assist  the  memory.  Many  stars  have  proper  names 
which  are  very  ancient,  as  Sinus,  Regulus,  Capella,  etc.; 
others  have  names  of  Arabic  origin,  as  Betelgeux,  Rigel, 
etc.  Most  of  these  names  are  derived  from  portions  of  the 
body  of  the  animal  by  which  the  constellation  was  repre- 
sented; for  the  ancients  indicated  the  various  stars  of  tho 
same  constellation  by  the  part  of  the  body  of  the  animal 
within  which  they  fell.  Thus,  Sirius  was  called  "that 
which  is  in  the  mouth  of  the  dog;"  another,  as  Rigel,  "the 
knee  of  Orion ;"  Aldebaran,  "the  eye  of  the  bull,"  etc. 
This  made  the  determination  of  the  star  a  slow  process,  but 
it  was  not  without  convenience.  However,  the  means  of 
indicating  the  stars  lying  outside  of  tho  principal  figure, 
and  which  they  included  under  the  general  name  in/ormea, 
were  wanting,  and  it  has  been  precisely  of  these  that  the 
moderns  have  formed  their  additional  secondary  constella- 
tions. 

A  German  astronomer,  Bayer,  began  to  note  the  princi- 
pal stars  by  the  letters  of  the  Greek  alphabet,  and,  when 
these  were  not  sufficient,  he  employed  those  of  the  Latin. 
Practically,  it  would  seem  his  intention  to  indicate  by 
these  letters  the  order  of  magnitude,  but,  whether  through 
inadvertence  or  because  the  natural  distribution  of  the 
stars  in  the  figure  occasionally  determined  him,  or  be- 
cause of  the  variability  of  the  objects  themselves,  the 
order  is  now  found  not  to  be  fully  preserved.  The  mod- 
erns, however,  have  scrupulously  retained  these  letters 
for  the  facility  they  afford  of  designating  objects  without 
citing  their  numerical  co-ordinates,  which  are  more  difficult 
to  remember. 

Tho  division  of  tho  groups  of  stars  in  Chinese  astronom- 
ical maps  differs  wholly  from  ours — a  fact  which  shows  that 
these  groups  were  formed  independently  of  European  as- 
tronomy. The  Chinese,  besides  the  division  Of  the  zodiacal 
zone  into  twelve  parts,  have  divided  the  whole  heavens  into 
twenty  eight  regions,  which  extend  far  to  the  N.and  to  tho 
S.  of  i  lie  ecliptic,  and  which  are  called  $teoutt  and  are  dis- 
tinguished by  twenty -eight  stars.  These  divisions  seem  bo 
have  first,  originated  in  the  method  of  ol>ser\  ing  the  sk y  by 
means  of  tho  passage  of  the  meridian,  as  we  do;  ami,  as 
they  could  not  trust  their  timekeepers,  which  were  water- 
clocks  or  clepsydra1,  they  fixed  upon  several  stars  by  means 
of  which  to  rectify  tho  computation  of  time,  precisely  as  is 
now  done.  At  first,  the  spaces  between  the  determining 
stars  of  these  celestial  divisions  were  nearly  equal.  But 
now  they  are  most  unequal,  and,  according  to  the  investi- 
gations of  tho  very  accurate  Biot,  a  great  part  of  this  In- 
equality is  only  an  effect  of  tho  precession  of  the  equinoxes, 
Vol.  IV.'— :io 


which,  by  changing  the  positions  of  the  poles  of  the  sphere 
in  relation  to  the  stars,  has  changed  the  differences  of  the 
ancient  right  ascensions  and  declinations  of  the  principal 
stars  to  such  an  extent  as  to  obliterate,  and  even  to  reverse, 
the  order  of  their  passage.  It  was  precisely  from  these 
studies  that  this  celebrated  astronomer  concluded  that 
Chinese  astronomy  had  its  origin  at  a  very  remote  epoch, 
when  the  equinox  nearly  corresponded  with  the  Pleiades; 
that  is,  at  the  period  of  the  construction  of  the  pyramid  of 
Cheops  in  Egypt,  in  which  are  found  certain  galleries  and 
corridors  whose  axes  would  point  precisely  to  the  altitude 
of  the  passage  of  that  group  to  the  S..  while  to  the  N.  an- 
other is  directed  to  the  pole-star  of  that  period,  that  is,  to 
Alpha  Draconis,  in  its  passage  below  the  pole.  The  Indians 
availed  themseves  of  the  Chinese  ateout  division  of  tho 
heavens  into  twenty-eight  parts  to  compose  their  luikxhatraH 
or  mansions,  applying  them  to  the  lunar  course;  but  the 
inequality  of  the  spaces  rendered  this  system  useless,  and 
they  long  since  abandoned  it,  retaining  only  the  division 
of  the  ecliptic  into  twenty-eight,  and  afterward  into  twenty- 
seven,  parts;  thus  showing  that  their  astronomy  originated 
in  China,  and  was  transformed  by  them  in  order  to  adapt 
it  to  astrological  purposes. 

At  various  periods  there  have  been  attempts  to  combine 
the  figures  of  the  constellations,  and  form  out  of  them  a 
kind  of  celestial  epopceia.  Tho  Greeks  filled  the  whole 
with  their  fables,  and  so  perpetuated  the  memory  of  the 
heroes  of  the  Golden  Fleece  or  Argonauts — a  new  proof  of 
the  recent  date  of  this  nomenclature.  The  Gnostics,  ac- 
cording to  tho  pseudo-Origen,  fancied  in  the  constellations 
visible  in  summer-time  a  supernatural  drama,  derived,  per- 
haps, from  the  Egyptians.  For  them  the  constellation  of 
Hercules,  which  the  ancients  represented  by  a  kneeling 
person,  was  the  figure  of  Humanity  bowing  the  knee  be- 
fore the  emblem  of  the  Great  Spirit  (Draco),  and  implor- 
ing immortality,  which  was  symbolized  by  the  Crown. 
This,  however,  was  snatched  from  it  by  the  envious  Ser- 
pent, which,  in  its  turn,  was  strangled  by  the  redeemer, 
Serpentarius,  who  crushed  the  great  monster,  the  Scor- 
pion, of  which  the  Serpent  was  a  continuation.  But 
these  fancies  are  not  less  ridiculous  than  the  fables  of  the 
Greeks. 

The  best  modern  works  for  the  description  of  the  heavens 
are — the  Atlas  of  J.  E.  Bode,  a  magnificent  volume  in  large 
folio,  with  illustrations  of  great  artistic  merit,  but  in  which 
the  very  perfection  of  the  shaded  figures  somewhat  di- 
minishes the  distinctness  of  the  smaller  stars;  and  for  the 
northern  hemisphere,  and  for  all  that  is  visible  in  Europe,  the 
Uranometria  of  Argelander  and  the  Atlas  of  Ileis.  In  these 
last  two  the  stars  visible  to  tho  naked  eye  are  carefully 
classified  according  to  their  magnitude,  and  they  form  a 
true  urauometrif — that  is,  a  precise  measure  of  the  stellar 
magnitudes.  As  to  the  limits  of  the  constellations,  not  a 
few  errors  and  confusions  existing  in  the  ancient  maps  have 
been  corrected.  The  device  of  Argelander  and  of  Ileis  of 
printing  the  outlines  of  the  figures  in  red  and  the  stars 
themselves  in  black,  is  particularly  excellent,  on  account 
of  its  great  distinctness,  especially  by  night.  Particularly 
valuable,  however,  for  general  study  are  the  great  celestial 
maps  of  Dien,  which  represent  the  sky  in  two  hemispheres, 
having  the  poles  in  the  centre  and  the  equator  at  the  cir- 
cumference, and,  beneath,  a  separate  zone  which  gives  the 
equatorial  constellations  as  far  as  45° of  N.  and  S.  declina- 
tion, thus  sufficiently  well  exhibiting  those  parts  which  in 
tho  circular  projection  are  crowded  and  divided.  In  these 
maps  the  ancient  figures  arc  suppressed,  and  their  places 
aro  supplied  by  geometrical  figures  which  unite  together 
tho  most  beautiful  stars,  sometimes  of  different  constella- 
tions. Though  this  may  be  useful  to  beginners,  it  is  a 
thing  not  to  be  commended,  since  it  cannot  be  denied  that 
the  various  parts  of  the  ancient  figures  greatly  assist  the 
memory  in  distinguishing  the  stats. 

Tho  use  of  good  celestial  maps  is  very  important  for  the 
falling  8t<irn  ,-  Prof.  Dora  a  of  Turin  has  made  an  atlas 
which,  projected  upon  the  horizon  of  the  middle  N.  lati- 
tudes, is  very  convenient.  In  other  charts  intended  for 
this  purpose  the  gnomonic  projection  is  introduced,  because 
thus  every  great  circle  is  represented  by  a  straight  line,  by 
means  of  which  every  trajectory  of  (ho  meteors  is  a  straight 
line.  It  is  to  be  wished  that  these  maps  may  be  more 
largely  extended.  For  the  most  scientific  and  fully-detail- 
ed maps,  including  the  telescopic  stars,  we  would  notice  the 
Berlin  charts,  which  extend  from  -f-  16°  of  declination 
to  —  1;>,  and  comprehend  all  the  fixed  stars  of  the  tenth 
magnitude ;  also  the  ecliptic  maps  of  Bishop,  those  of 
Chaeornac,  the  Attn.*  of  Harding,  and  the  large  Atttts  of 
Argelander,  which  contains  all  the  stars,  down  to  the  ninth 
magnitude,  from  the  N.  pole  to  10°  ofS.  declination.  The 
subjoined  Table  A  gives  flic  names  of  the  constellations 
and  the  stars  contained  in  them,  according  to  the  compu- 
tation of  Hois: 
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Table  A. — Distribution  of  Stars  according  to  their  Con- 
ittllationt  itn.l  Magnitude*.  {Stars  visible  to  the  naked 
eye  in  the  mean  latitude*  of  Europe.) 
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<$  2.  Magnitudes  of  the  Stars,  and  Principles  of  Uranometry. 
With  the  division  of  the  stars  into  groups,  remounts  to 
the  remotest  antiquity  their  distribution  into  various  orders 
of  magnitude.  The  most  beautiful  and  brilliant  were  classed 
as  of  the  first  magnitude,  those  next  to  these  in  brilliancy 
as  of  the  second,  and  so  on  to  the  number  of  six  visible 
grades.  Here  the  naked  eye  fails;  instruments  must  do 
k,he  rest.  Tbe  limits  by  which  these  grades  of  brightness 
are  defined  are  not  fixed  and  distinct,  but  are  arbitrary  and 
conventional  only.  Thus,  of  those  visible  in  our  hemi- 
sphere the  first  magnitude  embraces  sixteen  or  seventeen 
of  the  most  vivid  in  brightness,  which  are — 1,  Sirius.  in 
Can  is  Major;  2,  Vega,  in  Lyra;  3,  Procyon,  in  Canis  Minor; 
4.  Pollux,  in  Gemini  (some  include  also  Castor) ;  5,  Capella, 
in  Auriga:  6,  Arcturns.  in  Dob'tes ;  7,  Rigel,  and  8,  Betel- 
geuse,  in  Orion  :  9,  Aldebaran.  in  Taurus;  10,  Regulus,  in 
Leo;  LI,  Spioa,  in  Virgo;  12,  Antarcs.  in  Scorpio  ;  and  13, 
Markab,  in  Pegasus.  To  these,  in  the  southern  hemisphere 
we  add — 14.  Canopus,  in  Xavis:  15,  Fomalhatit,  in  Piscis 
Australia;  and  16,  Alpha,  in  the  Centaur.  Some  assign 
the  same  rank  to  certain  stars  of  the  Southern  Cross,  but 
these  do  not  much  surpass  those  of  Ursa  Major,  and  belong 
more  properly  to  the  second  order.  This  second  order  ein- 
the  six  must  beautiful  of  those  forming  Charles's 
Wain;  the  p  il«  star  in  {  .  .1  Minor;  the  fonr  larger  stars 
of  Cassiopeia:  the  tore  Belt;  the  four  of  the 

j,  including  Uphn  ^.ndromedse,  etc.     The 
brightest  in  Aquarius  b<  third  magnitude.     But 

hen-  let  me  repeat  that  this  entire  classification  is  purely 
arbitrary,  and  must  be  in  the  lir-t  place  there 

has  been  no  rule  antecedently  established  for  measuring 
the  intensity  of  stellar  light;  and.  secondly,  no  precise 
limit  separates  one  cla~s  from  the  next,  nor  can  it  be  said 
at  what  point  one  series  commences  and  another  ends. 
A  general  idea  of  the  distribution  may  be  obtained  from 
Tabic  A,  above,  in  which   is  given  a  summary  from  the 


Atlas  Ccelestus  Norms  of  Heis,  showing  tbe  stars  which  enter 
into  the  several  constellations  visible  in  middle  northern 
latitudes,  arranged  according  to  their  magnitudes.  From 
this  tabic  it  appears  that,  to  an  acute  eye  like  that  of  Heis, 
though  unaided,  stars  are  perceptible  which  by  common 
usage  would  be  referred  to  the  seventh  order.  The  total 
number  down  to  this  limit  would  be  5421  in  tbe  heavens  as 
visible  at  Miinster — that  is  to  say,  in  eight-tenths  of  the 
entire  sphere — whence,  supposing  the  distribution  in  the 
remaining  part  to  be  in  similar  proportion,  the  grand  total 
would  amount  to  5800. 

It  being  impossible  to  divest  this  matter  of  its  arbitrary 
element,  or  to  fix  new  conventions  without  introducing  se- 
rious confusion,  astronomers  have  reversed  the  problem,  and 
sought  to  determine  in  what  ratio  the  brilliancy  of  the  stars 
increases  according  to  the  various  actual  orders  of  conven- 
tional magnitude.  Diverse  methods  have  been  employed  for 
this  purpose,  and  the  instruments  in  use  in  the  investigations 
are  called  stellar  photometers  or  astromctcrs.  The  science 
which  occupies  itself  with  the  inquiry  is  called  Manometry. 

The  first  plan  proposed  was  that  of  Bouguer,  who  sug- 
gested the  use  of  a  telescope  with  two  equal  objectives,  to 
be  directed  severally  to  two  unequal  stars.  The  aperture 
of  the  one,  directed  toward  the  brighter,  was  then  to  be  re- 
duced until  its  image  should  become  equal  in  brightness  to 
the  other,  when  the  inverse  ratio  of  the  two  apertures  would 
be  that  of  tbe  brilliancies.  But  this  method  assumes  that 
the  absorption  of  the  lenses  is  in  proportion  to  the  intensity 
of  the  light,  while  it  is  rather  a  constant  quantity.  The 
necessary  correction,  however,  is  easily  determinable.  Sir 
William  llerschel,  and  later,  Johnson  of  Oxford,  made  use 
of  this  method,  the  last  observer  employing  for  the  purpose 
a  magnificent  heliometer.  Others  have  used  different  kinds 
of  photometers.  That  employed  by  ourselves  is  a  rapidly- 
rotating  disk  with  fissures  of  variable  breadth.  The  light 
of  the  brighter  star  seen  through  these  fissures  is  dimin- 
ished until  it  becomes  equal  to  that  of  the  lesser.  Thus 
we  have  determined  the  relative  values  of  the  light  of 
various  stars,  given  further  on.  Among  the  mosi  important 
of  stellar  photometric  labors  are  those  of  Sir  John  llerschel, 
who  has  arranged  all  the  stars  in  sequences  or  successive 
series,  comparing  the  light  of  each  with  that  of  a  neighbor- 
ing one,  either  natural  or  artificial,  or  with  the  image  of 
the  moon  formed  by  a  small  lens. 

Tho  following  are  the  results  to  which  these  inquiries 
have  led.  From  the  labors  of  Sir  William  Hcrschel  upon 
the  greater  stars,  it  is  inferrible  that  the  ordinary  magni- 
tudes are  related  to  each  other  in  respect  to  splendor  accord- 
ing to  the  following  law,  viz.  : 

Magnitudes,  1        2        3        4        5  to  6 
Splendors,      1        \        J        ^         b>4 
It  results  from  this,  that  a  star  of  the  first  magnitude,  at  a 
distance  double,  triple,  or  quadruple,  would  appear  of  the 
second,  third,  or  fourth;  but  the  law  fails  of  precision  for 
the  fifth  and  sixth. 

From  the  study  of  the  sequences  of  Sir  John  llerschel, 
and  of  those  of  Heis,  it  follows  that  the  ordinary  scale  cor- 
responds to  the  photometric,  provided  the  ordinary  magni- 
tudes are  increased  by  the  constant  quantity  0.414,  which 
would  make  them  1.414,  2.414,  3.414,  etc.,  respectively. 
These  results  are  true  of  the  several  classes  only  with  re- 
spect to  their  mean  brightness ;  between  individual  stars  the 
differences  are  very  great.  Thus  we  have  found  the  following 
proportions  of  magnitude  among  the  stars  here  named; 


r.i'i.  phot,  value*. 


1st  magnitude. 


-  2d  magn. 


y  Ononis  =2.9  J 

£  Orionis  =  2.7  j  ' 

X  Orionis  =  1.0— 3d  magn. 


Stars.  Relative  photometric  values. 

Sirius  =  75.0 1 
Rigel  =  13.0 
Procyon  =  9.9 
a  Orionis  =    7.3 

From  the  labors  of  various  astronomers  it  may  be  con- 
cluded that  the  ratio  of  brightness  from  magnitude  to  mag- 
nitude is  not  rigorously  constant,  but  decreases  as  in  the 
following  series:  1st  to  2d,  3.75;  2d  to  3d,  2.25;  3d  to  4th. 
2.20:  4th  to  5th,  1.95;  where  it  is  seen  that  the  ratio  goes 
on  diminishing  with  the  magnitude,  in  conformity  with  the 
fact  of  observation  that,  between  two  lights,  it  is  more  easy 
to  estimate  the  ratio,  in  proportion  as  the  lights  themselves 
are  fainter. 

These  results,  however,  relate  only  to  the  stars  visible  to 
the  naked  eye.  For  telescopic  stars  the  case  is  notably  dif- 
ferent. We  remark,  in  the  beginning,  that  the  scale  of 
these  also  is  arbitrary  and  of  traditional  convention:  and 
hence  for  these  also  the  problem  presents  itself.  What 
is  the  ratio  of  brightness  between  two  stars  of  different 
magnitudes  seen  in  the  telescope?  Johnson  of  Oxford,  by 
the  method  indicated  above,  arrived  at  the  conclusion  that 
the  ratio  of  the  successive  magnitudes  is  0.424;  and  hence, 
if  n  be  the  number  which  expresses  the  magnitude  of  a 
given  star,  its  intensity  of  light  as  referred  to  one  of  the 
first  magnitude  would  be  expressed  by  (0.424)*-1.  Com- 
paring, then,  his  own  observations  with  those  of  Struve, 
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Argelunder,  Groom  bridge,  and  Sir  John  Herschel,  he  con- 
cluded from  the  whole  a  mean  progression  from  the  minor 
to  the  major  as  0.412  :  1,  or  in  the  inverse  order  as  2.43  :  1. 
Pogson  has  found  2.42;  Steinheil,  2.83;  Stampfer,  2.61. 
But  we  cannot  take  the  mean  of  these  determinations,  be- 
cause they  are  severally  based  on  stars  differing  in  number 
and  in  magnitude.  Struve,  after  an  examination  of  tho 
magnitudes  employed  by  Bessel,  Lalande,  and  others,  as- 
signed the  following  proportions: 

Magnitudes.  JSXftSTlSSSa.  "*!•.  of  spieodors. 

1  1.00 

2  3.25  3.281 

3  7.64  2.85 

4  15.26  2.00  V  Visible  to  the  eye. 

5  29.75  1.95 

6  86.10  2.83  J 

7  249.10 

8  2G9(J0  2-29lTelesC0Dic 

9  1116.90  1%j- leiescopic. 

Whence  we  might  conclude,  in  a  matter  so  vague,  to  take 
a  middle  course,  and  say  that,  generally,  the  intensity  of 
the  light  of  a  star  of  the  second  magnitude  is  about  one- 
fourth  as  great  as  that  of  one  of  the  first,  and  that  the 
brightness  goes  on  diminishing  in  a  ratio  which  beyond 
the  second  may  be  taken  as  constant,  and  for  the  telescopic 
may  be  assumed  at  2.412 — a  proposition  inapplicable,  how- 
ever, beyond  the  Uth  magnitude,  on  account  of  the  differ- 
ences of  classification  employed  by  different  authorities, 
the  subdivisions  of  Sir  William  Herschel  extending  to  the 
20th  magnitude,  while  Struve  has  limited  his  to  twelve. 
The  difference  arises  partly  from  the  individual  habits  of 
observers,  and  partly  from  the  estimate  made  by  each  of 
the  penetrating  power  of  his  instrument. 

It  is  a  matter  of  importance  in  this  inquiry  to  know 
what  will  be  the  limiting  magnitude  of  the  stars  visible  in 
a  given  telescope.  The  following  proportions  of  magni- 
tudes with  given  apertures  were  established  by  Johnson: 


Apertures  in  English  inches. 

1. 

8.1 

•l. 
9.9 

3. 
10.6 

i. 

11  :: 

8. 

lU.'J 

9.        10. 

13.2J  13.4 

But  experience  shows  that  it  is  possible  to  push  much  be- 
yond the  visibility  expressed  by  these  numbers.  From 
researches  apposite  to  the  question  made  with  our  own 
refractor,  equal  to  that  at  Dorpat  (of  9.6  English  inches), 
and  which  we  have  found  to  possess  a  penetrating  power 
little  different  from  that  of  llerschel's  18-inch  speculum,  it 
results  that  it  is  possible  with  this  to  reach  the  magnitude 
15.2 — two  orders  beyond  tho  limit  assigned  by  Johnson. 
It  is  generally  agreed  that  the  extreme  magnitudes  of 
Herschel  are  exaggerated,  and  that  tho  lower  extremity  of 
his  scale  is  not  in  harmony  with  the  upper. 

The  break  between  the  telescopic  magnitudes  and  those 
fixed  by  direct  observation  with  the  unaided  eye,  arises 
from  this,  that  the  telescope,  rendering  the  image  on  the 
retina  more  definite  than  that  of  natural  vision,  greatly 
promotes  the  visibility  of  objects — a  thing  so  true  that 
even  a  telescope  with  an  aperture  no  larger  than  the  open- 
ing of  the  pupil,  shows  many  stars  which  the  naked  eye 
fails  to  discover,  precisely  because  of  the  superior  sharpness 
of  the  image. 

Though  this  matter  is  of  little  interest  to  astronomers  in 
general,  as  not  constituting  a  study  of  precision,  yet,  for 
many  questions  of  celestial  physics  which  we  have  pres- 
ently to  treat,  it  is  of  tho  highest  importance;  and  on  this 
account  we  have  ventured  to  consider  it  somewhat  at 
length.  Since  the  sun  is  a  star,  tho  investigation  of  the 
ratio  of  its  brightness  to  that  of  other  stars  will  assist  us 
in  determining  the  intensity  of  tho  stellar  lights  generally. 
Herschel,  comparing  Alpha  Centauri  with  the  moon  at  full, 
assigned  the  ratio  at  27.408  :  1.  Now,  according  to  Wollas- 
ton,  the  intensity  of  the  lunar  light  compared  with  that  of 
the  sun.  is  as  1  :  801,071  ;  whence  the  light  of  the  sun  to  that 
of  a  Centauri,  should  be  as  21,955,000,000  :  1 ;  and  inasmuch 
as  the  distance  of  a  Centauri  is  known,  it  is  inferred  by 
computation  that  in  absolute  intensity  its  light  must  exceed 
that  of  our  sun  2.32  times.  Alpha  Centauri  differs  little 
from  Arcturue  or  from  a  Lyrse,  and  is  estimated  at  one- 
quarter  the  brightness  of  Sinus.  And  the  light  of  this  last 
star,  as  it  reaches  us,  is,  according  to  Wollaston,  only  one 
twenty-millionth  as  intense  as  that  of  tho  sun. 

The  general  light  of  the  starry  heavens  is  not  so  feeble 
is  at  first  sight  it  may  seem.  Dpon  a  lofty  mountain-top, 
in  a  pure  atmosphere,  and  in  the  long-continued  absenco 
of  artificial  light,  one  can  at  length  read  by  its  aid  largo 
printed  characters.  Mariners  dislike  artificial  lights  By 
Dight,  because  they  are  oonfusing,  and  prefer  rather  to  de- 
pend on  the  light  of  the  Btara  alone.  I  am  not  aware  that 
any  precise  measures  have  been  made  as  to  this  matter. 
But  the  general  lighl  of  the  heavens  includes,  along  with 
that  of  the  stars,  the  light  proceeding  from  tho  Milky  Way 


and  from  the  zodiacal  brightness,  and  is  frequently  strength- 
ened by  feeble  auroras;  which  disturbing  causes  render  it 
difficult  to  distinguish  what  belongs  to  the  stars  alone.  I 
am  able,  however,  to  affirm  that  a  steady  electric  light  from 
a  pile  of  fifty  elements  of  large  dimensions,  at  the  distance 
of  400  metres  (a  quarter  of  a  mile),  hardly  equals  the 
brightness  of  Sirius.  From  certain  calculations  it  is  con- 
cluded that  this  star  must  have  an  intrinsic  light  sixty- 
three  and  a  half  times  greater  than  that  of  the  sun.  Wo 
shall  presently  sec  that  other  modes  of  reasoning  confirm 
in  great  part  this  curious  conclusion. 

§  3.    Colore  of  the  Stars. 

If  every  star  differs  from  every  other  in  magnitude,  the 
differences  in  color  are  not  less.  The  stars  are  commonly 
called  white,  but  to  the  most  inattentive  eye  many  appear 
diversely  colored;  some  arc  yellow,  some  are  orange,  and 
not  a  few  are  decidedly  red.  The  tints  of  the  stars  called 
white  are  for  the  most  part  blue;  from  this  color  there  is  a 
passage  by  insensible  degrees  to  true  white,  then  to  yellow, 
to  orange-red,  and  finally  to  blood-red.  Sirius,  Lyra,  Cas- 
tor, Hcgulus,  are  azure;  Procyon,  a  Aquila.%  white;  Ca- 
jielia.  Pollux,  a  Ceti,  yellow;  Aldobarun,  Arcturus,  Betel- 
geuse  (o  Ononis),  orange;  Antares,  a  llerculis,  red;  the 
blood-red  stars  are  all  small.  The  shade  of  color  in  the 
yellow  and  the  orange  is  different  at  different  epochs,  as 
in  Betclgcuse,  Antares,  Aldebaran,  Arcturus,  etc.  In  the 
double  stars  occurs  frequently  the  curious  phenomenon  of 
two  different  colors,  very  often  complementary — a  fact  sug- 
gestive of  illusion,  but  shown  by  accurate  study  to  be  real. 
(For  examples  of  this  see  Table  K.) 

In  certain  constellations  certain  special  colors  predom- 
inate; as  in  the  Pleiades,  blue;  in  Orion,  greenish;  in 
Eridanus,  the  yellows.  The  azure  stars  are  rare,  though  we 
may  say  generally  that  a  tint  of  azure  prevails  in  most.  Sirius 
has  certainly  changed  in  color.  Seneca  [Nat.  7  nest  ion  urn, 
lib.  i.  c.  1,  No.  G,  p.  72,  ed.  Pomba)  says  that  Sirius  was 
redder  than  Mars  ("'acrior  sit  Canicuhu  rubor,  Martis  re- 
missior,  Jovis  nullus"),  while  now  it  is  notoriously  azure- 
white.  In  spite  of  the  philologic  doubts  which  have  been 
raised  upon  this  passage  by  some  who  would  confound 
scintillation  with  color,  the  fact  is  confirmed  by  Ptolemy, 
who  calls  it  reddish,*  and  says  it  is  the  most  splendid  of 
tho  class;  which  in  truth  is  nut  impossible.  Beta  Gemi- 
norum  (Pollux),  now  a  yellow  star,  is  also  called  reddish. 

But  until  very  recent  times  these  colors  were  only  vague- 
ly estimated.  In  endeavoring  to  classify  them  by  means 
of  the  electric  spark  drawn  from  different  elementary  sub- 
stances, wo  have  been  not  a  little  surprised  to  find  that  tho 
nebuUu  and  the  comets  are  green.  But  the  spectroscope 
has  recently  taught  us  how  to  define  their  tints  with 
greater  precision.  Observations  of  stellar  spectra  are, 
however,  quite  difficult,  because  of  tho  feebleness  of  their 
light.  Spectroscopes  with  fissure,  unless  with  telescopes 
of  great  size,  can  hardly  be  used  even  upon  stars  of  the  first 
magnitude.  The  spectral  lines  of  the  stars  were  discovered 
by  Fraunhofer.  Lamont  returned  to  them  later,  but  after- 
ward abandoned  the  study.  Donati  was  tho  first  recently 
to  resume  it,  and  we  have  ourselves  sought  to  give  it  the 
largest  practicable  extension.  It  will  not  he  useless  here 
to  say  something  as  to  the  manner  of  conducting  these 
observations. 

The  spectrum  obtained  directly  from  a  star,  by  making 
the  focal  image  of  a  largo  telescope  fall  upon  tho  fissure 
of  the  collimator,  is  a  colored  line,  as  its  image  is  a  white 

Fig.  1. 


V£ 


[mini ;  our  aim  must  bo  to  give  to  this  lino  breadth,  to  the 
cii'l  that  wo  may  seo  and  distinguish  the  transverse  linos 

•  Ptol.  Atmog.,  lib.  viii.,  desoriptlofi  of  the  star  sirius  in  the 

catalogue  p.  73  of  the  edition  of  Halnia— viroicippos,  itibrttfa. 
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of  Fraunhofer.  In  the  common  fiBsure-spectroscope  this  I  focal  image  of  the  great  telescope.  Fig.  1  shows  the  prism 
is  accomplished  by  placing  before  the  tissuro  of  the  colli-  j  spectroscope  of  Mr.  Huggins ;  Fig.  2,  the  direct-vision  spec- 
mator  a  cylindrical  lens,  which  dilates  in  one  direction  the  I  trosoope.*   If  we  desire  to  identify  the  spectral  lines  of  the 

Fig.  2. 


shir-  with  those  of  the  chemical  elements,  the  fissure  is  in- 
dispensable; bat  when  those  are  known  in  a  few  stars,  the 
labor  can  be  pursued  with  others  by  means  of  simple  differ- 
ential measures,  and  then  we  can  admit  much  light.  But 
if  we  mean  to  identify  the  chemical  lines  and  those  of  the 
stars  with  exactness,  it  will  not  do  to  employ  a  reflecting 
mirror  before  the  fissure:  it  is  necessary  to  place  the 
chemical  or  electric  light  at  the  centre  of  the  objective,  or 
at  least  in  the  middle  of  the  tube,  well  adjusting  it  in  the 
axis  of  the  instrument.  For  differential  observations  the 
best  spectroscope  is  the  simplest,  employed  already  by 
Fraunhofer — viz.  a  prism  placed  in  front  of  the  object- 
glass.  If  the  refracting  angle  is  large,  the  image  is  natu- 
rally dilated,  even  without  the  cylindric  lens.  But  ordi- 
nary prisms  are  ton  small  to  give  light  enough.  We  have 
caused  to  be  constructed  by  Merz  of  Munich  a  prism  six 
inches  wide,  with  a  refracting  angle  of  13°,  which,  applied 
to  a  refractor  of  six  and  a  half  inches  diameter  and  seven 
feet  focal  length,  gives  superb  spectra,  requiring,  however, 
to  be  dilated  by  a  cylindrical  lens  placed  before  the  ocu- 
lar, or  by  the  direct  use  of  an  ocular  constructed  with  a 
cylindrical  lens.  Applied  to  the  great  refractor  of  Men, 
this  prism  gives  a  magnificent  spectrum,  even  too  much 
dilated,  s>  as  to  enfeeble  the  light.  For  long  telescopes, 
an  angle  of  five  or  six  degrees  is  sufficient.  This  in- 
strument, indeed,  is  rather  costly,  but  we  have  contrived 
another  much  more  simple  and  economical,  and  have  suc- 
ceeded in  producing  a  spectroscope  which  collects  the  en- 
Fig.  3. 


tire  light  of  completely  as  to  enable  us  to  recog- 

nize spectra  of  stars  down  to  the  9th  magnitude.    {Fig.  3.) 

•  This  instrument  may  be  thus  briefly  described:  GMis  the 
of  attachment  to  the  great  telescope,  of  which  the  instru- 
'll-"'1   '  dric  lens  designed  to 

dilate  the  light  ol  the  -  may  form  a  linear  image 

at  the  fissureS;  k  K'  are  two  colliroating  objectives  :p  a  />'  &  /•" 
form  the  compound  direct-vision  prism;  RT  is  a  micromeiric 
screw  which  moves  a  plate  with  an  i  *ce<  ctingly  narrow  fissure 
ol  which  the  purpc  asure  the  p  »sition  of  tin-  ^.pectrc-- 

Bcopic  lines:  this  is  ;l  little  lamp  i:  Diss  hin^e  sup- 

porting the  sector  and  the  analyzing  t<  QO    Lis  a  lamp 

illuminating  the  primary  fissur        -  and  intro- 

ducing, by  means  of  the  little  plane  mirrur  S',  the  light  of  com- 
parison. 


This  consists  simply  in  a  direct-vision  prism,  behind  which 
is  a  cylindrical  lens  C,  with  its  axis  parallel  to  the  Fraun- 
hofer lines,  placed  at  a  little  distance  from  the  ocular  (four 
or  five  centimetres) — that  is,  at  the  point  where  the  most 
distinct  vision  is  obtained  :  and  the  spectra  are  seen  in  the 
field  of  the  ocular  with  almost  the  sharpne.-s  and  vividness 
of  the  star  itself.  V  B  V1  is  the  micrometer  with  double 
screw  and  double  plate,  carrying  pointers  in  the  field  of 
the  ocular  0.  With  an  instrument  of  this  kind  we  have 
made  the  analysis  of  many  thousands  of  stars,  and  have 
been  conducted  to  some  consequences  of  the  highest  im- 
portance, which  are  the  following: 

All  stellar  spectra  can  be  distinguished  into  four  cate- 
gories or  types.  The  first  is  that  of  the  white  or  azure- 
tinted  stars,  like  Sirius,  Lyra,  etc.,  /3,  y,  h,  e,  £,  rj  of  the 
Great  Bear,  etc.  The  spectra  of  these  are  almost  continu- 
ous, only  that  they  arc  furrowed  by  four  strong  black  lines/ 
which  arc  absorption-lines  of  hydrogen.  All  the  four  can 
be  seen  in  the  most  brilliant,  as  Sinus,  Lyra,  etc.:  in  the 
feeblest  only  the  Hj3,  or  the  F  of  the  sun,  is  ordinarily  visi- 
ble: but  in  general  this  is  broad  and  dilated,  and  frequently 
diffused  at  the  edges,  especially  in  Sirius.  This  is  an  indi- 
cation of  a  very  high  temperature,  and  of  great  density  in 
the  hydrogen  atmosphere  of  the  stars  of  this  order.  There 
arc  also  seen  traces  of  other  lines,  as  of  magnesium,  sodium, 
and  some  of  iron  ;  but  these  are  extremely  feeble,  and  re- 
quire an  atmosphere  of  exquisite  purity.  (See  colored 
plate.  Type  I.)  .Many  stars  appear  of  uniform  light,  with- 
out lines,  which  studied  with  care  arc  found  to  belong  to 
this  type. 

The  second  type  is  that  of  the  yellow  stars.  They  have 
very  fine  lines,  and  their  spectra  are  perfectly  similar  in 
character  to  that  of  the  sun.  (See  plate,  Type  II.)  Ca* 
pella,  Pollux,  and  many  others  feebly  yellow  have  such  a 
character.  The  fineness  of  the  lines  requires  that  in  these 
researches  the  atmosphere  should  be  very  clear  and  quiet. 
Sodium,  hydrogen,  and  iron  are  very  conspicuous  in  them. 
Arcturus  and  Aldcbaran.  in  their  periods  of  lively  yellow 
light,  approach  this  type,  and  in  the  periods  of  red  light 
the  following.  It  is  curious  that  a  Ursse  Majoris  is  of  this 
type,  while  all  the  others  of  that  constellation  belong  to 
the  first. 

The  third  type  is  that  which  is  exhibited  by  the  orange 
and  red  stars.  It  is  formed  of  lines  and  zones  or  nebulous 
bands.  A  specially  striking  example  is  a  Orionis,  the  pro- 
totype of  this  class  (see  plate,  Type  III.)*  to  which  belong 
also  a  Scorpionis,  o  Ceti,  p  Pegasi,  a  Hereulis,  and  many 
oilier  beautiful  examples,  of  which  we  will  presently  give 
a  brief  catalogue.  This  spectrum  ought  to  be  considered 
as  really  composed  of  two  spectra  superposed — one  formed 
of  broad  zones  of  gradually-deepening  cloudiness,  produ- 
cing the  effect  of  lights  and  shadows  in  a  fluted  column; 
the  other  formed  of  black  absorption-lines  of  the  metals. 
This,  for  the  structure  of  the  broad  zones,  has  for  type  a 
Hereulis,  where  the  principal  channel  lings  are  seven  in 
number,  but  upon  these  channelling?,  in  the  periods  of 
lively  red  color,  the  black  lines  can  be  perceive  I.  In 
some  variable  red  stars,  in  the  period  of  feebleness,  is  seen 
a  spectrum  of  a  few  lively  bright  lines;  as,  for  example,  in 
o  Ceti.     The  black  reversion-lines  of  hydrogen  arc  quite 
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feeble,  and  sometimes  not  present  at  all  in  these  spectra; 
while  instead  of  them  the  sodium,  iron,  and  magnesium 
lines  arc  very  strong;  hydrogen  is  truly  there,  but  is 
difficult  of  detection,  because  the  lines  arc  not  perfectly 
reversed. 

The  fourth  type  embraces  some  quite  curious  stars,  for  the 
most  part  of  a  blood-red  color.  They  have  only  three  hands 
(see  plate,  Type  IV.),  coinciding  in  limits  with  those  of  the 
third  type,  but  having  twice  the  breadth  ;  and  they  arc  quite 
bright  notwithstanding  the  minuteness  of  the  stars.  There 
are  lucid  lines  in  some  of  them,  but  in  general  these  arc 
feeble  and  few.  They  have  the  bright  and  well-defined 
siile  of  their  oh  an  nel  lings  turned  toward  the  violet,  while 
those  of  the  third  type  turn  it  toward  the  red.  They  ap- 
pear to  give  a  spectrum  similar  to  that  of  carbon  as  it  is 
6een  in  the  central  part  of  the  voltaic  arch  projected  be- 
tween two  carbon  points;  except  that,  in  the  stars,  the 
shading  off  is  in  the  opposite  direction — that  is,  the 
maximum  light  is  turned  toward  the  violet,  while  in  the 
caTbon  arch  it  is  turned  toward  the  red.  Many  of  these 
stars  exhibit  only  a  few  luminous  lines,  and  are  without 
the  channelled  and  cloudy  spaces.  AM  the  stars  of  this 
type  are  of  a  deep-red  color,  and  among  them  are  found 
the  most  beautiful  spectra.  (See  the  list  in  Table  B.) 
TABLE  TJ. —  The  more  Remarkable  Stars  of  the  Fourth  Type. 


No.   in 
catalogue. 

Right  ascension. 

Declination. 

Magnitude. 

41 

4*.  36.2m. 

+  67°  54' 

6.       Fine. 

43 

4      42.8 

+  28     16 

8 

51 

4      5S.1 

+    0    59 

G 

78 

6      26.9 

+  38    33 

6.5.    Fine. 

89 

7      11.5 

—  11     43 

7.5 

124 

9      44.6 

22    22 

6.5 

128 

ID        5.8 

—  34    38 

7 

132 

19      30.7 

—  12    39 

6.        Fine. 

13G 

HI      44.8 

—  20    30 

6.5 

152 

12      38.5 

+  46     13 

6.    Very  fine. 

159 

13      19.3 

—  11     59 

7,3 

163 

13      47.3 

+  41      2 

7 

229 

19      26.5 

+  76     17 

6.5 

238 

20       8.6 

—  21    45 

6 

219 

21      25.8 

+  50    58 

9 

252 

21      38.6 

+  37    13 

8,5 

273 

23      39.2 

+    2    42 

6.       Fine. 

Other  stars  there  are  which  arc  not  embraced  under  these 
types,  as  they  have  only  simple  lines  variously  situated. 
Such  arc  those  discovered  in  the  Swan  by  Wolf,  whose  spec- 
tra arc  composed  of  only  a  few  bright  lines.  Such  also  is  the 
star?  Cassiopeia?,  which  presents  the  spectral  linos  of  hydro- 
gen direct  and  not  reversed — a  curiosity  up  to  this  time 
unique  in  the  whole  heavens.  Only  the  star  j3  Lyra?,  be- 
sides, has  occasionally,  but  only  occasionally,  shown  it. 

A  most  momentous  occurrence  took  place  in  May,  1SC6. 
The  star  T  in  the  Crown  burst  into  flame.  While  it  was 
of  the  second  magnitude,  it  gave  the  direct  lines  of  hydro- 
gen, G  and  F,  quite  brightly,  together  with  many  other 
vivid  lines  undetermined.  This  was  therefore  a  real  con- 
flagration, which  in  the  brief  time  of  its  continuance 
passed  through  all  the  phases  of  incandescence,  till  from  the 
second  magnitude  it  sank  to  the  eighth.     (Sec  Appendix.) 

The  study  of  this  subject  is  hardly  begun.  D'Arrest  has 
extended  our  catalogue,  finding  many  stars  of  various  types, 
but  adopting  our  classification.  This  list  may  be  found  in 
the  Memoirs  Spectroscopic  Soc.  of  Palermo,  1876. 

From  the  spectral  study  of  the  fixed  stars  we  learn  many 
important  truths.  First,  we  are  assured  that  the  physical 
nature  of  matter  is  everywhere  the  same,  and  that  the  in- 
finitely numerous  worlds  of  space  are  formed  of  chemical 
elements  the  same  as  those  which  compose  our  system. 
More  than  that,  the  channelled  spectra  of  the  third  typo 
being  analogous  to  the  spectrum  found  in  the  middle  of 
the  nuclei  of  the  solar  spots,  it  is  demonstrated  that  these 
Btars  are  enveloped  in  atmospheres  densely  vaporous  and 
of  inferior  temperature.  The  cloudy  zones  indicate  the 
presence  of  metallic  oxides.  In  fact,  from  recent  chemical 
studies  it  would  seem  that  channelled  spectra  are  duo  to 
metallic  oxides  which,  by  reason  of  the  low  intensity  of  the 
heat,  remain  undecomposed.  Wo  are  therefore  justified  in 
believing  that  the  stars  which  present  these  zones  are  less 
intensely  hot  than  thoso  which  give  only  the  lines  of  the 
metals.  Boy  on  d  a  doubt,  broad  hydrogen-lines  of  the  first 
order  show  a  druse  hydrogenio  atmosphere  and  powerful  in- 
candescence. The  spectrum  of  the  fourth  type  is  evidence 
of  carbon,  and  this  substance  is  possibly  also  present  in  the 
third.  Nor  ought  it  to  excite  surprise  that  this  clement 
should  OOCur  quite  abundantly  in  celestial  bodies,  since  it 
is  found  abundantly  in  certain  aerolites,  and  since  comets 
have  shown  the  direct  spectrum  of  this  substanoe,  both  as  pure 
and  as  combined  with  oxygen  and  with  hydrogen.  A  true 
difficulty,  nevertheless,  is  found  in  the  fact  that  carbon  gives 
a  spectrum  so  proteifonn  for  the  minutest  intermixture 
with  any  other  substance,  as  to  render  it  difficult  to  estab- 


lish the  condition  in  which  it  is  present  there.  Fig.  3,  col- 
ored plate,  shows  the  spectrum  of  the  polar  (electric)  arch, 
and  Fig.  4  that  of  the  star  152  of  the  catalogue  of  Sehjellerup 
(A.  R.  12A.  38.3m.,  Deel.  4C°  13'  6")  in  the  constellation  of 
Ursa  Major. 

Quite  different  from  the  spectra  of  the  stars  are  those  of 
the  nebulae.  The  planetary  nebula?,  the  nebula  of  Orion, 
etc.,  are  found  to  give  spectra  of  very  few  lines,  three  at 
most,  one  of  which  (b)  belongs  to  hydrogen,  and  the  others 
to  substances  unknown,  perhaps  azote.  In  Fig.  4,  follow- 
ing, is  seen  the  disposition  of  these  lines.  This  analytic 
Fio.  4. 

F x bmg. 

Neb.  |  J 

Hu(b)  (c)(aP 

Spectrum  of  the  Nebulte. 
response  has  cleared  up  for  ever  the  question  whether  the 
nebula?  might  not  be  groups  of  stars.  They  are  nothing 
but  masses  of  gas.  Some  nebulous  stars,  as  that  in  A.  R. 
L9A,  40m.,  Docl.  50°  6',  give  the  double  stellar  spectrum 
and  the  lines  of  the  nebula?;  but  the  stellar  groups,  as  also 
the  .Milky  Way  in  its  white  portions,  give  the  stellar  spec- 
trum only.  Yet  there  are  nebulae,  like  that  in  Andromeda 
and  others,  which  give  only  a  continuous  spectrum,  being 
in  this  respect  analogous  to  some  stars,  in  whoso  spectra 
the  lines,  on  account  of  their  delicacy  or  for  some  other 
cause,  are  indiscernible. 

The  spectroscope  informs  us  that  stars  of  the  same  typo 
are  frequently  accumulated  in  the  same  quarter  of  the 
heavens.  Thus,  we  have  already  seen  that  the  Pleiades 
and  the  stars  of  Ursa  Major,  except  a,  have  a  spectrum  of 
the  first  type;  in  Eridanus,  Hydra,  etc.,  tho  yellows  pre- 
vail; in  Orion  the  first  type  is  general,  but  with  lines  of 
extreme  fineness,  and  very  few  red,  which  appear  as  if  seen 
through  a  green  veil.  Certainly,  this  fact  is  of  great  im- 
portance, and  may  indicate  the  manner  in  which  stars  are 
associated  in  natural  groups  or  in  vast  systems,  of  which 
we  can  form  no  idea.  It  is  confirmatory  of  this  opinion 
that,  in  certain  groups,  the  stars  of  the  same  type  have  the 
same  direction  of  proper  motion;  as,  for  example,  the  five 
stars  of  Ursa  Major  already  mentioned — viz.  |3,  y,  5,  e,  £, 
and  Alcor,  its  companion,  as  Proctor  has  discovered,  and 
as  we  shall  presently  see  more  fully.  (See  Table  C.) 
§  4.  Variability  of  the  Stars. 

The  stars  do  not  all  of  them  preserve  invariably  the  same 
magnitude,  but  many  change  in  brilliancy  with  time.  Per- 
haps not  even  a  single  star  is  perfectly  constant;  but  the 
attention  of  astronomers  has  been  especially  fixed  upon 
some  which  are  extremely  singular,  and  which  for  this 
reason  have  received  the  name  variable.  One  of  the  most 
famous  of  these  is  Omicron  Ceti,  which  in  a  period  of 
331  days  8  hours  dwindles  from  the  2d  magnitude  down  to 
the  12th.  After  decreasing  for  about  three  months,  it  re- 
mains for  five  almost  totally  invisible,  and  then  in  turn 
increases  for  three  more.  Argelander  believes  that  with  the 
short  period  is  associated  a  longer  of  S8  }*ears,  in  which 
the  maxima  vary,  their  duration  being  about  25  days. 
The  variability  of  this  star  was  discovered  by  Fabrieius 
in  1590,  and  studied  carefully  by  Argelander.  Its  color  is 
yellow,  but  when  small  becomes  reddish.  Tho  spectroscope 
has  shown  that  the  spectrum  of  this  star  is  of  tho  third 
type,  lined,  and  that  in  the  fading  of  its  light  it  preserves 
all  tho  principal  bright  lines  reduced  to  threads  of  the  ex- 
tremest  delicacy.  Its  period  is  explained  by  some  by 
admitting  a  rotation  of  the  body  on  its  axis,  supposing 
that  on  one  side  it  may  be  covered  with  spots  like  those  of 
our  sun.  This  is  a  plausible  hypothesis,  but  has  not  been 
directly  proved. 

The  stars  whose  colors  are  orange-yellow  or  red  can  bo 
said  generally  to  be  all  variable.  Such  are  a  Ononis,  which 
changes  irregularly  by  about  one  magnitude,  and  a  Tauri, 
which  also  varies  to  the  same  extent.  Arcturus  even  is 
not  constant.  A  well-ascertained  fact  connected  with  this 
variability  is  the  corresponding  variation  of  the  spectrum. 
When  the  stars  arc  at  their  maximum  brightness,  their 
black  spectral  lines  are  fine,  and  the  spectra  approach  the 

s< nd  order  ;   but  when  they  are  at  their  minimum,  these 

spectral  lines  become  broad,  with  specially  targe  dilatation 
of  those  of  sodium,  magnesium,  and  iron,  and  e\  en  pa-s  into 
truo  zones.  The  periods  of  these  larger  stars  aro  not  yet 
well  known.  Alpha  Hereulis  is  another  variable  which 
passes  from  the  3d  to  the  4th  magnitude.  Its  spectrum  in 
the  period  of  minimum  is  more  profoundly  furrowed  than 
at  maximum.  Its  period  is  of  about  8S  days.  (Jpsiloi) 
Hydras  passes  from  the  4th  to  the  ItKh  magnitude  in  I  IV 
days;  tj  Aquilu\  from  3J  to  4A  in  seven  days.     From  tho 
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Table  C. — Prodrnmnt  of  a  Catalogue  of  the  Colored  Stare,  with  their  Spectra. 
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90 
91 


9 

10 
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12 
13 
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17 
is 
19 
20 
21 

"ii" 

23 


26 

27 
28 
29 
30 


31 
32 
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42 
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45 
46 
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.-.11 
51 
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54 
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"58" 

59 

60 
61 
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61 
65 
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liopeis 0    2  87 

-  Piscium 0    6  36 

—  Andromeda: 0  13    2 


101  B.  A.  C 

6  Andromeda?.. 


211  I!.  A.  C 

b*  Andromeda?... 
- 1  lasslopeise.... 

,;  Ah'li'H.i  >Li\  . 

—  Ceti 

—  <  'assiupeue.... 

Anonymous 

—  Piscium 

—  Andromeda- 
S  Piscium 

—  Piscium 

—  Sculptoris 

H  Piscium..  ..... 

— Cassiopeia? ... 

—  <  Sassiopeise  ... 

LL.  3317 

Persei 

Anonymous 

—Ceti 

Anonymous 

665  B.  A.  C 


B  Arietis 

—  Andromedse 

oCeti 

—  Persei 

—  Ceti 

7Sn  IV  A.C 

—  A  ml  r<  Pineda; 

B55  VVeisse,  Trianguli.... 

rEridani,  S56  B.  A.  C 

aCeti 

p  Persei 

509  Arg.Ceti 

1014  li.  A.  C,  Ilumlogii.. 

—  Ceti.  

—  Tauri 

—  Tauri 

—  Persei 

—  Eridani 

1144  B.  A.C 


1204  B.  A.  C,  Camelopardi.., 

—  Eridani 


Y  Eridani,  1234  B.  A.  C. 

—  Eridani 

1342  I!.  A.  ('.,  Tauri 

—  Eridani 

R  Tauri 

S  Tauri 

—  Eridani 

1419  B.  A.  C 

a  Tauri 


1451  B.  A.  C 

—  Auriga? 

1457  B.  A.  C, Camelopardi.. 

B.  A.  C.  1470 


1317  Bad.,  Auriga? 

—  Auriga? 

O'Orionis 

5  Orion  is 

—  Orion  is 

—  Orionis 

KOrionis 

i  Auriga?,  1541  B.  A.  C. 
R  Leporis 

—  Orionis 

—  Orionis 

—  Orionis 

—  Orionis 

LI..  '.>7.s.-. 

Anonymous 

Groomb.  953 

—  Auriga? 

—  Auriga? 

— '  irinnis 

—  Orionis 

0  Leporis.. 


31  Orionis 

119  Tauri,  B.  A.  C.  1726.. 


0  21   16 


40  27 

49  44 

50  16 

.".2  II 

58  i:i 


1     7  27 


9    0 

10  17 
|o  46 
14  31 
21  0 
2 ;  56 
:  I  5  : 
46  11 


1  53  59 

1  54  27 

1  55  55 

2  0    6 
2     2    0 

2    3  25 


8  44 

9  52 

12  47 

13  14 
16  8 
.7  54 
29    0 

35  25 
39     2 

55  29 

56  .".I 
5s  23 

9  16 

9  50 

27  27 

34  55 

36  13 

37  30 


—  Orionis 

—  Tauri 

—  Orionis 

—  Orionis 

—  Tauri 

—  Pietoris 

1S44B.  A.C 

a  Orionis 0  48    9 


3  37  38 

3  46    3 

3  48  59 

:l  :,1  68 

4  14  15 
4  14  44 

4  it;  :;7 

4  21  10 
4  22  5 
4  27  13 
4  27  54 
4  28  27 

4  34  46 

4  36  50 
4  37  47 

4  39  55 

4  40  49 
4  43  23 
4  45  11 
4  46  36 
4  48  46 
4  48  5; 
4  51  58 
4  53  24 
4  53  41 
4  55  9 
4  58  41 

4  59  56 

5  3  26 
5  5  IS 
5  7  59 

5  8  59 

5  11 
5  12  15 
5  12  45 
5  17  5 
5  22  41 
5  23 

5  24  : 

5  25  51 
5  30  33 
5  34  30 
5  35  31 

.:;  1 
5  39  36 
5  42  10 


Dccl.,  1870. 

Magu 
tudc 

■ 

0          ' 

+  63  13.S 

8.5 

+    0  24.6 

9.5 

+  43  59.3 

8.2 

+  17  10.4 

0 

| 

+  30    8.9 

3 

+  14  45.0 

6 

f 

i 

23  63.6 

4 

l',C,  59 :: 

9 

■:■  i.'.'j 

5 

—   1;  S4.9 

8 

4  52  44.5 

10 

+  34  55.8 

var 

; 

+  25     4.S 

8 

+  47     0.7 

7.5 

+    8  13.7 

var 

+    6  17.4 

9 

— :;:;  18.5 

6 

+    2   12.0 

var 

59  59.9 

10 

+  09  33.8 

8 

—   9     9.2 

6 

{ 

+  54  35.9 

8.5 

+  41  42.3 

(?) 

1 

+    0  49.4 

7 

—  Ill  52.0 

(?) 

+  18  53.2 

6 

I 

+  24  27.1 

var 

r  44  36.3 

9 

—   3  34.1 

var 

+  56  32.3 

10 

+    0  22.3 

12 

+  34     7.1 

6  var. 

56   311.3 

9 

+  31  52.3 

7.5 

— 19     7.9 

4.5 

3  24.5 

•7 

+  38  15.0 

7 

+    0  12.9 

9.3 

—  57  48.6 

7.5 

—   6   12.5 

7 

+  19  22.5 

9 

+  14  22.4 

9 

+  53  29.6 

9 

—  10     1.1 

8 

+  65  16.8 

5 

\ 

+  60  43.5 

5.5 

—  15  17.4 

8 

— 13  52.8 

2.5 

I 

—    6  33  4 

7.7 

+  20  30.4 

6.5 

+    0  12.3 

10 

+    9  52.2 

var 

+    9  39.4 

var 

—  11     3.8 

6.7 

—   8  30.3 

6.7 

+  16  14.8 

1 

+  19  55.3 

5 

{ 

+  32  40.6 

8.5 

+  67  56.0 

6.5 

+  03  16.8 

5.5 

I 

+  51  59.9 

9.5 

+  28  1S.0 

8 

+  14    2.0 

5 

+    2  16.7 

5.5 

+    7  34.0 

7 

+    0  13.5 

10 

+    7  55.9 

var 

+  40  52.2 

4 

—  15    0.2 

var 

-4-    0  31.8 

6 

+    0  59.8 

6.5 

+    0  22.3 

9 

—   0  43.7 

/ 

—  12    0.7 

6.7 

—   0  42.7 

8.8 

+  42  38.9 

7 

: 

+  39  12.2 

7  var. 

+  34     7.8 

8 

+    0  13.8 

10 

—   9  27.1 

8 

—  20  51.8 

4 

—    1  11.8 

5 

+  18  29.7 

5.5 

; 

+  10  57.1 

7.5 

+  24  55.2 

9.5 

—    3  54.8 

8 

+    2  18.0 

7.7 

+  24  21.7 

8 

—  46  31.1 

8 

+  37  15.9 

5.5 

+    7  22.8 

var 

; 

Ruby-colored. 

Garuit-red. 

Intensely  red  ;  Sp.  3d  type,  zones  fiiint. 

Orange-yellow;  Sp.  3d't.,  beautiful,  intervals  broad 

and  dark. 
Yellow  ;  Sp.  3d  t.,  zones  faint,  but  certain. 
Yellowish;  Sp.  3d  t.,  magnificent;  intervals  as  in  0 

Pegasl 
Yellow;  Sp.  3d  t,.  (races  of  l'aint  zones. 
Dark  orange-yellow. 
Sp.  apparently  zoned. 
Red. 

Beautiful  garnet-red. 

Golden-yellow  ;  groups  of  fine  lines  sometimes  form- 
ing zones. 
Red. 

Very  red. 
Inclining  to  red. 
Red. 

Orange-red,  very  beautiful ;  Sp.  3d  t.,  beautiful. 
Fire-red:  Sp.  diffuse. 
Red. 

Very  red. 
Red;  Sp.  3d  t., wit-fa  well-marked  bands,  like  <a  Gemi- 

noniui. 
Nearly  ruby-red,  witb  fine  lines  forming  zones  more 

decidedly  than  £  Andromedse. 
Very  red;  Sp.  uncertain,  variable f 
Yellow;  Sp.  3d  t.,  with  strongly-marked  zones. 
Almost  white;  Sp.  3d  t.,  with  magnificent  channel- 
lings  throughout. 
Orange. 

Almost  ruby-red;  Sp.  diffuse. 
Blood-red  ;  Sp.  3d  t.    (See  text.) 
Ruby-red,  in  group  521  H. 
Orange. 

Yellowish-red;  Sp.  3&t.,par  excetlence,\Vke aQeti.  Arr. 
Beautiful  rubv-red. 
Red;  Sp.  3d  t."  faint. 
Yellow  ;  Sp.  3d  t.,  zones  very  distinct. 
Yellow;  Sp.  3d  t., strongly-marked  zones.  like£Pegasi. 
Bright-red;  Sp.  3d  t.,  beautiful;  strong  black  lines. 
Red. 

Orange- red. 

Yellowish-red;  color  variable. 
Reddish. 

Beautiful  and  almost  ruby-red. 
Fiery  red,  almost  scarlet. 
Red. 
Yellow ;  Sp.  3d  t..  well-defined  intense  zones  in  yellow 

and  red;  feeble  in  the  green. 
Red. 

Yellowish-red. 
Orange;  Sp.  3d  t. ;  magnificent  zones,  but  certainly 

variable. 
Yellowish-red  ;  Sp.  3d  t.  (?). 
Pale  red;  Sp.  beautifully  lined. 
Red. 

Red;  Sp.  3d  t.,  zoned. 
Reddish. 

Yellowish-red  ;  Sp.  3d  t„  lined. 
Red ;  Sp.  3d  t.,  excellent  dark  zones  in  the  red. 
Pale  red ;  Sp.  2d  to  3d  t.,  variable. 
Y.llow;  Sp.  3d  t.,  with  perfectly  distinct  and  very 

dark  intervals. 
Beautiful  ruby-red. 
Bright  red;  Sp.  4th  t.,  fine  zones. 
Yellow  ;  Sp.  3d  t.,  regular  with  sharply-defined  lines. 

Arr. 
Fire  red. 

Intense  red;  Sp.  4th  t..  zoned,  variable. 
Deep  red;  Sp.  3d  t.,  magnificently  channelled. 
Pale  dark-red  ;  Sp.  3d  t.,  zoned. 
Red  ;  Sp.  3d  t. 
Ruby. 

Reddish;  Sp.  uniform  (?). 
Yellow;  zones  faint  and  cloudy. 
Hind's  crimson  star;  Sp.  uniform. 
Yellowish-red;  Sp.  uniform. 
Beautiful  red  ;  Sp.  4th  t.,  zoned. 
Ruby. 

Yellowish-red. 

Orange-vellow  ;  Sp.  3d  t.,  well  marked. 
White;  Sp.  3d  t.,  channelled,  faint.    Arr. 
Yellowish  ;  Sp.  3d  t„  luminous  columns  between  dark 

and  light  zones. 
Red ;  near  neb.  1067  H. ;  Sp.  4tb  t.,  variable. 
Remarkably  red. 
Reddish. 
Very  red. 

Yellow,  with  fine  lines  on  the  borders  of  zones. 
Yellowish-red,  variable:  Sp.  4th  t. 
Red;  magnificent  Sp.  3d  t. ;   columns;   dark  broad 

lines,  like  n  Aurigse. 
Red;  Sp.  faint  4th  t.,  imperfect. 
Red. 
Red. 

Red  ;  Sp.  continuous,  faint,  variable. 
Very  red. 

Like  a  drop  of  blood  ;  superb. 

Yellow  ;3d  t.  like  p  Persei ;  lines  somewhat  broad.  Arr. 
Orange;  Sp.  superb  3d  fundamental  t.,  fluted.    (See 

text.j 
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No.  io 
Cham- 
bers's. 


92 
93 
94 
95 
96 
97 


10  1 

101 

1 II-! 

in:; 
104 
105 


in: 

108 


110 
111 
112 
113 
114 
II". 
116 

117 

118 

119 

120 

121 


bis. 


123 

121 
12.5 
126 
127 
128 
129 
130 

131 

13'. 
133 
134 
135 
136 
137 
138 
139 
140 
141 
145 
143 
144 
145 
146 
147 
148 

149 

150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
16U 
1G1 
162 
163 


98 
99 
100 
101 

"f(B 

103 
104 
105 
106 
107 
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"io9 
110 
111 

112 


113 
114 
115 
116 
117 
118 
119 
120 
121 
122 


124 

125 


165 

16G 

167 

168 

169 

170 

171 

172 
173 
174 
175 

176 
177 
178 

179 


127 
128 

129 

130 


n-  Auriga? 

—  Orion  is 

—  Orionis 

—  Orionis 

—  Orionis 

—  Geminorum 

—  Geiuinorum 

—  Pictoris 

1992  B.  A.C 

2029  B.  A.C 

—  Geminorum,  LL.  12245.. 

—  Canis  Majoris 

—  Monocerotis 

—  Monocerotis 

2139  B.  A.  C,  Aurigae 

—  Monocerotis 

2169  B.  A.  C,  Argus 

2157  B.  A.  C 


—  Canis  Majoris 

—  Canis  Majoris 

1854  Rad.,  Canielopardi.. 

2289  B.  A.  C,  Argils 

LL.  13627 

22  Canis  Major 

—  Monocerotis 

R  Geminorum 

—  Monocerotis 

1027  Redhill 

—  Monocerotis 

—  Canielopardi 

1272  Groombr 


Anon 

44  Canielopardi 

—  Geniinorum 

—  Monocerotis 

—  Monocerotis 

—  Canis  Majoris 

t;  Canis  Majoris 

S  Canis  Majoris 

2537  B.  A.C 

LL.  14961 

a  Geniinorum 

S  Geniinorum 

—  ArgOs. 

/3  Geminorum 

W.  VII.  1093 

—  Argils 

T  Geniinorum 

—  Argils 

—  Canielopardi 

—  Argus 

—  Argils 

—  Argus 

2700  B.  A.  C 

—  Monocerotis 

R  Cancri 

—  Hydras 

2820  B.  A.C,  ArgOs 

2326  B.  A.C 

—  Hydrae. 

—  Hydras 

U  Caneri 

—  Argils 

—  Hydras 

—  Argus 

—  Cancri 

—  Cancri 

—  Hydras 

T  Cancri 

LL.  17803.5 

—  ArgOs 

LL.  17988 

3121  B.  A.C,  Argils 

—  Cancri,  LL.  18044 

W.  IX.  268 

Anonymous 

o  Hydra 

—  Argils 

3321  B.  A.C 

R  Leon  is  Minoris 

11  Leonis,  B.  A.  C.  3345.. 

—  Hydras 

—  Argils 

3415  B.  A.C 

—  ArgOs 

r,  I is,  ;U53  B.  A.  C.  .. 

IK  Bextantla 

—  Aniliie  pneumatics.. 

3510  B.  A.C 


Right 

ascension, 
1870. 


h.  m.  g. 

5  50  17 

6  54  10 
5  54  :n 
5  55  45 
5  55  51 
0  2  49 


5  24 
S  30 
5  55 


6  11  29 

6  18  3 

6  18  28 
6  23  4ij 
0  23  56 


6  28  13 
6  35  SO 

6  38  48 

6  41  26 
6  44  13 
6  51  7 
6  52  48 
0  55  34 
6  5G  32 
6  56  42 

6  59  32 


0  38 

0  49 

1  59 

2  30 


7  22 
7  47 

14  49 

15  47 

17  39 

18  57 
25  39 
34  35 


7  34  43 

7  35  11 
7  35  14 
7  35  49 
7  37  22 
7  38  36 
7  40  40 
7  41  30 
7  41  34 
7  44  23 
7  47  5 
7  53  33 
7  56  11 

7  58  36 

8  7  12 
8  9  24 
8  15  25 
8  18  29 

8  19  32 

8  24  47 
8  25  0 
8  28  19 
8  40 
8  40  7 
8  43  35 
8  45  55 
8  48  3 
8  49  3 
8  49  14 
8  55  29 

8  59  53 

9  0  17 
9  2  20 
9  2  50 

9  14  1G 
9  17  •■■ 

9  21  12 

9  28  57 

9  36  39 

9  37  46 

9  40  34 

9  45  4 

9  60  li 
9  53  21 
9  55  47 

10  0  15 

I  29 
6  12 


10 
10 

10  9  42 


f-  45  55.3 
+  0  12.2 
+  0  15.7 

—  5  8.4 
+  0  14.6 
+  26  2.5 

+  27  11.9 

—  52  29.5 
+  61  33.8 
+  23  19.5 

h  14  47.4 

—  26  59.0 
+  0  2.5 

—  2  56.2 

+  38  32.8 

I  0  7.2 

—  52  49.0 

+  87  14.6 

—  20  30.6 
t  0  4.5 
I-  70  54.11 

—  48  32.4 

—  5  32.2 

—  27  45.0 

—  8  9.0 

+  22  54.1 

—  7  21.6 
+  82  39.4 

—  11  43.5 
+  82  39.0 

+  51  38.7 

+  16  22.7 

+  59  8.7 
+  22  11.6 

—  10  8.7 

—  2  41.3 

—  25  30.8 

—  19  3.4 
+  8  35.6 
+  13  46.9 

+  14  30.9 

+  29  12.0 
+  23  45.2 

—  31  21.1 
+  28  20.2 
+  35  16.8 

—  37  39. 
+  24  3.3 

—  31  48.6 
+  79  49.7 

—  26  3.5 

—  49  38.3 

—  60  30.1 
+  23  0.3 

—  0  1.5 
+  12  7.4 
+  0  15.1 

—  37  52.1 

+  13  4.9 

+  0  10.8 

+  0  15.2 
+  19  20.5 

—  27  43.7 
+  0  7.2 

—  47  53.8 
+  19  4S.7 
+  17  43.4 
— 10  52.6 
+  20  26.7 
+  39  15.5 

—  53  88.0 
+  1  59.8 

—  25  20.1 

+  31  29.7 

+  0  43.9 

—  21  42.0 


MiiKni- 
tudc. 


—    8    5.8 

3 

—  62  13.3 

8 

+  14  36.9 

6 

+  35    6.5 

var. 

+  12     1.8 

var. 

—  22  24.6 

1(1  5S  1 

6.5 
7.5 

s  40.1 

—  68  86.1 

+  17  23.8 

—  7  46.6 

—  :;i  ni.'.i 

+  14  22.5 


6 
10 
10 

7.7 
10 

8 

8.5 
9 
6 
7 


9 
7.7 

6.5 

9.5 
0 


10 
6 

5.5 
0.7 
3.5 
8.5 

var. 


5.6 

7.5 
5.4 


5.G 

7 

7.3 

5 

9 

7 

2.5 

var. 

7 


5 

var. 
9 

1.5 
8 

4.5 
var. 
9 


8 

7 

9.5 

var. 

8 

6 

G.7  ■ 

11.5 
10 

var. 

8.5 

8 

9 

9 

8.5 

8 

var. 

7.5 

9 

7 

4.5 


Red  ;  superb  3d  t.,  zoned  ;  variable  in  magnitude,  color, 


[and  spectrum. 


4.5 

8.5 
3.5 

6  var, 
7 

'       { 


Reddish. 

Red. 

Yellowish-red. 

Red. 

Deep  crimson. 

Ruby;  Sp.  4th  t.,  superh,  brighter  than  others  of  its 

class;  broad  bright  bands,  with  dark  intervals.  Arr. 
Reddish. 
White;  Sp.  3d  t.,  magnificently  channelled;   broad 

striae  in  the  red.    Arr. 
Deep  red  ;  Sp.  4th  t.,  normal,  magnificent. 
Vivid  red;  Sp.  4th  t.,  quite  irregular;  points  in  the 

yellow. 
Intense  ruby. 
Reddish. 
Red. 
Superb  orange-red;  Lalande,  12561  ;  Sp.  4th  t.,  with 

diverse  interruptions.    {See  memoir.) 
Red. 
Red. 
Yellow ;  Sp.  3d  t.,  very  decided  ;  dark  lines  in  red  and 

Vt'llnW. 

Red  ;  the  principal  star  of  group  41  M. 

Fine  red. 

Yellowish-red  ;  Sp.  2d  t.,  uniform. 

Red. 

Fluted  spectrum,  but  requiring  clear  atmosphere. 

Reddish;  Sp.  2d  t.,  golden  yellow  fine  lines. 

Red;  South  of  50  M. 

Red;  Sp.  direct,  variable  (see  text);  there  is  a  yellow 

star  near. 
Red. 
Reddish  ;  Sp.  3d  t.,  with  superb  zones,  various  columns, 

strong  dark  lines. 
Red  ;  Sp.  4th  t.,  singular. 
Reddish. 
Yellow;  Sp.  3d  t.,  with  magnificent  stria;  in  all  the 

zones. 

Very  bright  yellow ;  Sp.  3d  t.,  with  dark  zones  excep- 
tionally broad. 
Red  to  yellow  ;  Sp.  2d  t.,  uniform. 
Vivid  red;  Sp.  uniform. 
Red,  preceding  II  1517  ;  Sp.  uniform,  2d  t.  (?), 
Blood-red. 
Intense  fiery  red. 
Yellow  ;  Sp.  3d  t.,  like  a  Orionis. 
Strongly  red. 

Orange  ;  Sp.  3d  t.,  resembling  LL.  149G1. 
Y'ellow ;  Sp.  3d  t.,  intervals  marked,  broad  and  dark 

in  the  red. 
Reddish. 
Deep-orange. 
Red. 

Orange  ;  Sp.  2d  t.,  solar,  fine  lines. 
Light  red;  Sp.  zoned,  but  faint. 
Orange. 
Ruddy. 
Fine  ruby. 
Red. 

Red;  in  middle  of  1589  H. 
Brick-red. 
Orange. 

White;  Sp.  3d  t.,  difficult,  but  recognizable. 
Red. 

Bright-orange. 
Red. 

Red;  Sp.  uniform  (zoned?). 
Light-yellow;  Sp.  3d  t.,  zones  broad,  and  also  dark  in 

the  green  and  blue. 
Reddish. 
Orange. 
Reddish. 
Fiery-red. 
Orange. 
Ruby-color. 
Reddish. 
Fine  red. 
Red. 

Very  red  ;  Sp,  small  and  insignificant 
White  ;  Sp.lid  t.,  broad  zone"  ■•'"<•«»  "■ 
Ruby-red. 

White;  Sp.  3d  t.,  pure,  entirely  discontinuous. 
Red  ;  Sn.  zoned,  3d  t.  (?). 
Yellowish-red,  admirable;  Sp.  3d  t.,  sharp  black  lines, 

broad  obscure  places. 
Vivid  orange  ;Sp.  3d  t„  fine  example,  black  lines  broad 
Fine  yellow  ;  new  Sp.  3d  t.,  tine. 
Yellow  ;  Sp.  3d  t.,  red,  strongly  striated,  and  apparently 

truncated. 
Intense  blood-red. 
Yellow  ;  Sp.  3d  t.,  normal;  zoned  also  besides  in  the 

green. 
Yellowish-red. 
Deep-red;   Sp.  zoned  and  faint;  variable;   D'Arrest 

found  strong  dark  zones. 
Red  ;  Sp.  4th  t.,  brightness  almost  solely  in  the  green. 
Scarlet, 

Yellow;  columns  distinct  in  the  red. 
Scarlet. 

Yellow,  with  faint  zones. 
Red,  variable,  small-zoned  spectrum. 
Scarlet;  zoned  Sp.  4ib  t    j '.'). 
Yellow  ;  Sp.  3d  t.,  with  columns  very  strongly  marked 

in  the  red. 


chiefly  in  green  and  blue 
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STARS. 


1-1 
182 
189 
184 

187 
188 
189 

191 


191 

195 

196 

197 
198 

199 
200 
201 
202 
203 
204 
205 

200 

207 

208 
209 

210 

211 
212 
218 

214 
215 
210 
217 
21s 
219 
220 
221 
222 
223 
224 
225 
220 
227 

228 

229 

230 

231 

232 

233 

234 

235 
236 
237 
238 
239 
240 
241 


24) 
246 
247 
24S 
249 
250 

251 

252 
253 
254 
255 

210 
257 
258 


2G1 

262 


tern's. 


1  t7 

l  19 
140 
141 


142 
143 


!  II 


146 

147 


148 

149 


151 
152 


153 

154 
155 

156 
157 
158 
159 
160 
161 
1G2 
163 
Ml 


105 
16G 
107 


168 
169 


170 


172 
173 

174 


176 
177 
178 
179 

l-.ii 
181 

182 


—  Argus 

A.  <  

<  .  Antlia;  pneumatics 

n  ■■  Irgus   

B   A.  ('.,  Hydra; 

ILllllis 

B  Ursa  Majoris 

—  AraQs 

—  Hvdra: 

B.  &..  C 

—  Crateris 

11046  O.  A.,  Crateris 

1771  B.  A.  C 

—  Leonis 

3811  B.  A.  C 

—  Chamffileontis. 

3842  B.  A.  C 

—  Argus 

:;s.-,u  is.  a.  i' 

v  Ursa:  Majoris 

3954  B.  A.  U 

—  Musca: 

—  Leonis 

3982  B.  A.  C 

—  Centau  ri 

Anonymous 

1784  Redhill 


414SB.  A.  C 

—  Chama:leontis.. 

—  Virginis 

W.XII.  277 


—  Comre  Berenices 

W.  XII.  378 

7  Crucis 

—  Virginis 

4254  B.  A.  C 

R  Virginis 

—  Hydra; 

5  Ursa;  Majoris 

4287B.A.C.,Canum  Venaticorum 

—  Crucis 

—  Virginis 

—  Coma;  Berenices. 

k  Crucis 

—  Crucis 

LU  24034 

4330  B.  A.  C 

6  Virginis 

Oeltzcn  13158 


Right 

■    I  IliSlOD, 

i*;u. 

h.  m.  s. 

10  y  59 

111  IS  24 

10  29  28 

10  SO  36 

10  31     9 

Hi  34  24 

in  35  25 

Hi  89  15 

10  45  18 

111  49    16 

in  53     'I 

10  54    9 

10  55  12 

10  59    3 

11  2  10 


11  8  17 

11  9  32 

11  10  36 

11  11  28 

11  31  45 

11  33  42 

11  34  27 

11  39  11 

11  43  54 

11  48  32 

11  53  31 


12  15  44 
12  18  35 

12  18  39 


—  Coma;  Berenices.. 
4351  B.  A.  C 

—  Centauri 

4338  B.  A.  C 

-y  Hydra; 

Oeltzen  13583 

4479  B.  A.  C 

i  Virginis 

R  Hvdra; 

Oeltzen  13681 

4516  B.  A.  C 

S  Virginis 

W.  XIII.  596 

Anonymous 


4568  B.  A.  C.  =  83  Ursse  Majoris. 
v  Bootis,  4615  B.  A.  C 


2iU 

184 

207. 

185 

206 

186 

267 

187 

268 

3105  Rad.,  Canum  Venaticorum. 

—  Virginis 

—  Centauri 

Groombr.  2073 

1700  B.  A.C 

—  <  VnLiuri 


Groombr.  2091 

a  Bodtia 

4777.  H.  A    i  .    I 

—  Bootis,  LL.  26  142 

—  Virginia 

P  Bootis 

—  Centauri 

4825  B.  A.  C,  B 

4864  B.  A.  C 


LL.  26918 


Groombr.  2177 14  53  31 

4970  B.  A.C  TrianguliAustralis  15    1  54 

W.  XV.  106,  107,  108 15    6    9 

&  Lupi 15    9  55 

—  Avis  Indica- 15  11  40 

SSerpenlis 15  15  34 

r*Serpentia 15 

aSerpcntis |l5  37  50 


22  40 

23  44 
23  54 
25  35 
31  47, 

31  55 

32  37 

38  15 

39  1 
39  50 

44  4 
47.  54 

45  57 

46  16 

47  83 
47  36 
49  4 

12  51  19 

12  51  41 

12  52  30 

12  56  59 

13  0  3 

13  11  50 

13  17  34 

13  18  0 
13  19  52 
13  22  37 
13  23  40 
13-25  33 
13  26  13 
13  30  53 

13  34  48 


13  43  13 

13  47  39 

13  58  11 

13  59  55 

14  2  44 
14  3  45 
14  7  3.5 

14  9  38 

14  9  44 

14  17  55 

14  IS  20 

14  22  53 

14  20  14 

14  27  32 

14  29  20 

14  37  43 

14  39  59 


—  00  2.4 
+  9  26.0 

—  :;s  53.7 
--  56  53.1 

_  12  42.0 

+  0  6.6 

+  09  27.4 

—  7.7  23.3 

—  20  33.7 
+  0  52.7 

—  15  39.4 

—  17  37.9 

—  1  47.3 
4-  0  6.4 
+  37  0.9 

—  81  5.1 
+  23  48.2 

—  GO  31.8 
+  2  43.0 
+  33  48.3 
+  8  51.2 

—  71  50.9 
+  25  31.6 
+  7  15.5 

—  56  27.4 
+  37  29.0 

+  81  34.6 

+  49  42.3 

—  74  47.3 
+  1  29.4 

+  1  36.1 

+  29  0.8 
+  5  8.2 

—  56  22.7 
+  5  23.5 
+  2  34.2 
+  7  42.2 

—  26  2.1 
+  01  48.3 
+  46  9.0 

—  58  59.0 

—  0  2.7 
+  17  48.8 

—  59  38.6 

—  59  39.8 

—  10  56.7 

—  8  49.9 
+  4  6.2 

+  66  41. 

+  18  28.2 

+  18  6.8 

—  60  44.0 
+  23  19.0 

—  22  29.0 
+  47  41.1 

+  37  42.8 

—  12  1.8 

—  22  36.4 
+  60  31.1 

—  5  35.1 

—  6  31.4 


9 

6.7 

6.5 


var. 

9 

6.5 

7 
6 
8 

5.5 

9.5 

6.7 


,.5{ 


—  8  2.8 

+  55  20.4 

+  16  26.6 

+  40  58.8 

+  0  9.9 

—  59  6.4 

+  44  28.3 

—  15  41.2 

—  59  18.4 

+  70  2.0 

+  19  52.0 

+  8  40.8 

+  26  17.8 

—  5  21.1 

+  30  56.6 

—  42  48.0 

+  37  11.9 

+  27  4.9 

+  15  40.7 

+  66  27.0 

—  69  35.2 

+  19  28.2 

—  29  40.1 

—  75  27.4 

+  14  47.0 

+  15  32.0 

+  6  50.3 

10 
5.6 
4.8 

6 

8.5 
8 
5 

8 

7 


8.5 
7.5 


9.5 
7 

var. 
12 
var. 
5.5 
8.5 


9 
6.7  var 
6.6 
3 


5  i 
9.5 

*  { 

3  var, 

7    { 

6 
5.5  var, 
var. 
6 
6 

var. 
6.7 

6.7 


5.6 
5.6 
7.5 


1  var, 

6 

7.5 

8 

4 

9 

6 


G 

5 

6 
5.6 

4.7  var 
7 

var. 
7.5 
2.5 


Ruby. 

Vivia  yellow;  3d  t.,  columned;  intervals  narrow. 

Orange. 

Red. 

Red  ;  Sp.  4th  t.,  fine  strong  yellow. 

Pale  red. 

Pale  red. 

Ruby. 

Vivid  red  ;  Sp.  4th  t.,  blue  wanting. 

Almost  white;  Sp.  3d  t.,  with  zones  in  all  the  colors. 

Red;  Sp.  3d  t.,  faint ;  the  yellow  bright. 

Intense  scarlet ;  Sp.  zoned. 

While;  Sp.  3d  t.,  zones  very  distinct,  especially  in  the 
red. 

Red. 

Yellowish ;  Sp.  3d  t., normal;  columnsstrikingthrough- 
out  the  spectrum. 

Ruby. 

Bright  orange ;  Sp.  3d  t.,  with  broad  dark  intervals; 
normal,  fine. 

Red. 

White ;  3d  t.,  stria?  dark  and  easily  made  out. 

Red  ,  Sp.  2d  t.,  with  delicate  stria*,  fine. 

Yellow  ;Sp.  3d  t.,  brilliant;  intervals  dark  throughout. 

Fine  ruby. 

Red;  Sp.  continuous. 

Light  yellow  ;  Sp.  3d  t.,  fine ;  zones  magnificent.  Arr, 

Orange. 

Light  yellow  ;  Sp.  3d  t.,  all  the  columnswell  separated. 

Orange;  Sp.  with  separate  lines,  and  zones  very  dis- 
tinct on  one  side. 

Yellow  ;  Sp.  3d  t.,  very  long  zones  in  the  red,  narrower 
in  the  violet. 

Dark  red. 

Red. 

Deep  red ;  Sp.  4th  t.,  lines  in  the  red,  narrower  in  the 
violet. 

Rich  ruby-purple.  [few. 

Bright  red;  Sp.  3d  t.,  marked,  singular;  interruptions 

Red. 

Scarlet. 

White ;  Sp.  3d  t.,  fine  dividing  lines,  as  in  it  Leonis. 

Pale  yellowish-red;  Sp.  diffuse. 

Red  (in  group  68  M.). 

Red  or  violet. 

Red ;  Sp.  4th  t.,  magnificent  (the  superb). 

Intense  blood-red. 

Red. 

Brownish-red. 

Extremely  red. 

Red. 

Sp.  3d  t.,  brilliant,  marked  with  dark  zones. 

Bright  yellow  ;Sp.  3d  t.,  fine,  like  5  Virginis;  lines  dark 

Yellow  ;  Sp.  3d  t.,  cloudy  zones. 

Dark  red ;  Sp.  4th  t.,  vivid  bright  zones  separated  by 
intensely  dark  zones  (requires  further  study). 

Red. 

Light  orange;  Sp.  columned,  but  not  so  much  as  40 
Comae. 

Fine  orange. 

Yellow  ;  Sp.  3d  t.,  broad  black  lines,  very  obscure,  nor- 
mal throughout  the  spectrum. 

Yellowish-red  (?};  Sp.  2d  t.,  lines  in  the  zones. 

White;  Sp.  3d  t.,  extremely  well  marked,  though  not 
differing  in  color  from  its  neighbors. 

Dull  red;  Sp.  3d  t.,  dark  zones  in  all  the  colors. 

Red;  Sp.  4th  t.,  yellow-red. 

Red  ;  Sp.  3d  t., vivid  lines,  and  superb  example;  variable, 

Orange;  Sp.  3d  t..  columned,  but  with  narrow  zones, 

Yellowish  ;  Sp.  3d  t.,  as  if/  Virginis. 

Bright  red ;  Sp.  diffuse  and  faint. 

Bright  orange;  Sp.  3d  t.,  columned,  fine. 

Y'ellowish;  Sp.  3d  t.,  columned,  zones  strong  and  easily 
visible. 

White;  Sp.  3d  t.,  remarkable  case  of  a  colorless  star 
with  such  a  spectrum. 

Red ;  Sp.  3d  t.,  black  zones  in  the  green ;  Sp.  uncer- 
tain, partly  3d  and  partly  4th ;  gaps  in  the  green. 

Brownish-red. 

Reddish. 

Double,  both  brick-red. 

Yellowish;  Sp.  3d  t.,  of  the  finest  kind. 

Vivid  red  ;  3d  t.,  of  the  finest. 

Rubv. 

Reddish-yellow;  Sp.  3d  t.,  zones  very  distinct  as  far 
as  the  blue. 

Yellow  ;  Sp.  2d  and  3d  t.,  sometimes  zoned. 

Yellowish  ;  Sp.  2d  t.,  with  traces  of  zones. 

Vivid  red  ;  Sp.  3d  t.,  various  zones  ;  difficult.    Ait. 

Reddish. 

Red;  Sp.zoned  (error  1°  in  Schjellerupand Chambers). 

Ruby. 

Red  ;  Sp.  faintly  zoned. 

Yellowish-red  ;*3d  t.,  columns  well  marked,  especially 
in  the  red. 

Light  yellow  ;  Sp.  3d  t.,  magnificent,  fluted,  zones  broad 
and  dark,  sharp  on  one  side. 

Dull  yellow  ;  Sp.  3d  t.,  like  0  Pegasi. 

Almost  scarlet. 

Almost  white  ;  Sp.  3d  t.,  fine  as  a  Herculis  ;  superb. 

Bright  vellowish-red;  Sp.  2d  t.,  dark  zones  in  the  green 

Ruby. 

Red. 

Red,  variable;  Sp.  3d  t.,  channelled;  zones  in  the  green. 

Yellowish  :  3d  t..  fine  dark  zones. 
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No.  in 
('lui  ru- 
ber.'.. 


269 
270 

271 

27: 
273 
274 


271; 

27 

278 

279 

280 

281 

2S2 

283 

231 

285 

286 

287 
•J" 
289 

290 

291 

292 

293 

294 

295 

296 

297 

298 
299 
300 
301 
302 
303 


3115 
306 


310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 


322 

323 

324 

325 

326 

32 

328 


330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
318 
349 
350 
351 


353 
354 
355 
356 

357 

358 


189 
190 
191 


192 
193 
194 


197 
198 

199 


200 
201 


203 
204 
205 
206 
207 
208 


209 
210 


211 
212 
213 
214 

215 

216 
217 
218 


220 

"22  i 

222 
223 
224 
225 


226 
227 
228 

229 

230 
231 

232 

'233 

234 
235 


237 
288 
239 


240 
24] 

212 


5234  B.  A.  C 

K  Corona;  Borealis... 

<5  Coronie 

R  Serpentis 

—  Corouie  Borealid.. 

— -AviS  Ill'lULf 


RiKhl 
neualoD, 

i»;o. 


5287  B.  A.  C.  =  2  Herculis.. 

—  Corome  Borealis 

R  Herculis 

—  Herculis 

53S6  B.  A.  C 

5369  B.  A.  C 

—  Serpentis 

a  Optaiuchi 

—  Norma 


15  42  54 
15  43  13 
15  44  10 
15  44  44 
15  44  54 
15  45  24 

15  50  18 


54-59  B.  A.  C 

5479  B.  A.  C,  v1  Coronie  Borealis 
24S0  B.  A.C.,1-5  Corona;  Borealis 

—  Ophiuchi 

—  Ophiuchi 

U  Herculis 


0  23 

1  45 

2  12 

2  21 

3  5 

7  30 

8  41 


6494  B.  A.C 

a  Scorpionis 

5523  B.  A.C 

—  Scorpionis 

559G  B.  A.  C.  =  42  Herculis.. 


LL.  30500 

—  Ophiuelii.... 
W.  XVI.  1347.. 

—  Ophiuchi .... 
S  Herculis  

—  Scorpionis.. 

—  Ophiuchi .... 

—  Ane 

—  Ophiuchi.... 

5749  B.  A.C 


5763  B.  A.C... 

a  Herculis 

W.  XVII.  209.. 


43  Ophiuchi 

5871  B.  A.  C.  =  74  Herculis.. 

—  Scorpionis 

—  Ophiuchi 

—  Scorpionis 

—  Arte 

LL.  32300 

—  Serpentis 

—  Ophiuchi 

—  Ophiuchi 

—  Ophiuchi 

6134  B.  A.C 

—  Sagittarii 

6178  B.  A.C 


—  Serpentis  

New 

—  Serpentis  

T  Serpentis 

6306  B.  A.  C,  Sagittarii.. 

—  Aquila; 

—  Sagittarii 

New 


—  Aquilie. 

—  Aquihe 

—  Serpentis  

—  Serpentis  

\V.  XVIII.   1018 

—  Aquilie 

—  Serpentis  

—  Aquilie 

0  Lyra; 

—  Sagittarii  

6'-'  Lyra; 

—  Aquitie 

—  Aquilie 

LL.  35507 

Near  y  l.vrie  

Bee  Astr.'N.  n.  1862,  p.  220.. 

—  Aquilie 

t  Sagittarii 

W.  XV  I II.  1S61 

R  Aquilie 

—  Vulpeculie 

B  Sagittarii 

8874  B.  A.C 

36  Aquila; 

6702  B.  A.  C, 

—  Sagittarii 

LL.  37019. 


is 
18 
18 
18 

18 
18 
18 
18 
18 
is 
18 
18 
18 
18 
18 
18 
18 
18 
IS 

19 

19 
19 

19  23  18 

19  23  51 

19  28  I" 

19  26  61 

19  27  21 

/x  Aquilie 119  27  II 


Draconis.. 


16  15    5 

16  17  2S 

16  17  36 

16  17  45 
11]  19  30 
16  20    3 

16  20  42 

16  21  27 

16  24  22 

16  32  17 

16  35  13 

16  38  25 

16  42  42 

16  43  10 

16  44  29 
16  45  59 
16  46  45 
16  49  30 
16  51  54 
16  52  58 

16  57  11 

16  58  51 

17  8  43 

17  13  13 

17  15  11 

17  16  40 

17  21  29 
17  22  3 
17  31  14 
17  32  9 
17  35  3 
17  37  18 
17  47  37 
17  51  32 

17  59  36 

18  0  34 
18     2  15 

7    1 


12  49 

14  40 

15  311 
22  28 

25  18 

26  12 
28  28 


Decl., 

870. 

0 

* 

+  18  32.7 

+  28  33.5 

26 

28.1 

+  15 

31.8 

+  39  58.2 

—  74 

6.6 

+  43  31.1 

+  36  23.8 

+  18 

43.4 

+  22 

10.4 

+  8 

52.9 

+  8 

57.7 

+  1 

10.0 

—  3 

21.3 

—  45 

28.8 

+  60 

5.2 

+  34 

6.4 

+  34 

0.4 

+  0 

6.3 

—  12 

7.3 

+  19  11.4 

—  7  17.7 

—  26 

8.5 

+  42  10.2 

—  32 

7.1 

+  49  10.9 

+  36  45.3 

+  0 

9.2 

+  42  28.3 

—  5 

57.1 

+  15 

9.7 

—  39 

17.3 

Magni- 
tude. 


29  7 
31  32 

31  45 

32  41 

33  48 
35  39 
39  29 
42  46 

45  15 

46  24 
60  8 
50  56 
52  37 
54  29 
54  I 
57  27 

57  68 

58  50 

59  58 
0  7 
S  12 
9    4 


K  Aquila 


19  29  53 


4.5 

var. 

4.5 

var. 

9.5 

9 


10 
var. 


—  39 

17.3 

+  1 

37.11 

—  54  52.5 

—  4 

1.4 

+  14  16.8 

+  35 

35.9 

+  14  32.5 

+  2 

17.8 

—  28 

0.9 

+  46  23.3 

—  35 

31.9 

—  19 

21.9 

—  41 

32.7 

—  57 

39.4 

+  31 

16.3 

—  18 

35  s 

+  1 

47.7 

+  2 

44.2 

+  7 

5.3 

+  22 

12.6 

—  15  18.1 

+  31  22  5 

+  0  47.5 

+  25 

2± 

+  0 

5.9 

+  6 

18.0 

—  14  57.2 

—  5 

15.3 

—  24 

0.8 

+  36  54. 

—  6 

51.0 

—  13 

•"3  1 

+  11 

211  5 

+  » 

1.9 

+  39 

33.2 

+  0 

2.0 

+  H 

36.9 

—  8 

3.1 

+  32  12.8 

—  22 

4.4 

+  36  44.2 

+  0 

17.1 

+  14 

11.0 

+  22  37.9 

+  32 

1 

—  5  52.5 

+  0  19.6 

—  27  51.3 

+  30 

82.8 

+  8 

2.1 

28 

58.5 

—  19  32.0 

|  21  24.0 

—  3 

3.5 

+  76 

18.1 

+  16 

39.2 

+  5 

11.3 

+  7 

6.4 

18.9  ' 

3 
8.5 


10 
8 
var. 

6 

1.5 

5  var.  \ 

8 

G 


var. 
9 


var. 
9 

8.5 
9 


var. 
7.8  j 
6      l 

G      { 

9 

8.5 

8 

8 

6 

8 

9 

7.5 

8 

5.5 


6.7 
7.5 
var. 
6.5 
7.5 
12 

8.5   - 

8 
8 
9 
10 
7 
8 
9 
9 
3 
7.5 


7 

(?) 
7.5 
9.5 
4 
7 

var. 
7  var. 
var. 


7 

6.8 

7 

7.4 

4.5 

4 


;  others  similar  in  the  vicinity, 
Arr. 


Yellow  ;  Sp.  3d  t„  fine  bright  lines  ;  broad  dark  zone 

Reddish  ;  Sp.  diffuse. 

Yellow  ;  Sp.  tiu«  lines  with  zones. 

Red. 

Fine  deep-ruby. 

Deep-red. 

Yellow  ;  Sp.  3d  t.,  zones  like  0  Pcgasi,  wanting  in  the 
violet. 

Ruby-red. 

Red. 

Yellowish-red  ;  Sp.  striated  in  the  green. 

Yellowish  ;  Sp.  3d  t.,  norma!,  brilliant. 

Yellow;  Sp.  3d  t.,  dark  zones  moderately  broad 

Reddish. 

Yellowish-white  ;  So.  finely  lined  with  traces  of  zones. 

Ruby. 

Yellow ;  Sp.  3d  t.,  magnificent;  zones  broad  and  dark, 
well  marked. 

Light-nrange  ;  Sp.  3d  t.,  zones  well  marked 

Light-orange;  Sp.  3d  t.,  zones  well  marked  (y1  and  v- 
Coronce  are  alike). 

Garnet-red. 

iHill  brick-red. 

Red. 

Yellow;  Sp.  3d  t.,  finely  fluted;   zones  broad,  dark, 
normal. 

Perfect  red  ;  Sp.  3d  t.,  very  fine,  variable. 

Sp,  :;d  t.,  bright  normal  like  0  Pegasi ;  zones  broad 
and  deep  iii  tin-  blue. 

Deep-red. 

Bright-yellow;  Sp.  3d  t.,  channelled;  the  neighbor- 
ing star  has  a  continuous  spectrum. 

Red,  in  the  large  group  of  Herculis ;  Sp.  3d  t.,  finely 
channelled.    Arr. 

Reddish. 

Red ;  Sp.  3d  t.,  easy 
but  more  difficult. 

Red. 

Red. 

Red. 

Red. 

Intense  ruby-red. 

Yellowish-red. 

Almost,  white  ;  Sp.  3d  t.,  channelled,  with  strong  dark 
zones ;  normal. 

Faint  yellowish-red;  Sp.  3d  t.,  fine;  lines  well  sep- 
arated. 

Yellowish-red;  Sp.  3d  t.,  superb;  a  physical  standard 

Bright-red  ;  Sp.  3d  t.,  brilliant ;  numerously  striated 
throughout. 

Rosy-red;  Sp.  zoned  in  the  green. 

Yellow  ;  Sp.  3d  t.,  but  with  narrow  zones;  case  of  gra- 
dation.   Arr. 

Very  deep  red. 

Ruby. 

Fine  ruby. 

Fine  orange. 

Light-red  ;  Sp.  finely  zoned  in  a  good  atmosphere. 

Fine  red. 

Ruby,  quite  curious. 

Fine  orange  ;  Sp.  3d  t.,  zoned. 

Red. 

Yellow  ;  Sp.  faint,  strict  broad,  with  colored  zones. 

Red. 

Yellowish-red  ;  Sp.  3d  t.,  lines  neatly  separated  as  in 
R  Lyrffi. 

Very  red. 

Very  fine  red  ;  Sp.  3d  t.,  channelled. 

Red  ;  Sp.  exceedingly  faint. 

Yellowish-red. 

Red  ;  Sp.  2d  and  3d  t.,  lines  strong  as  in  Arcturus. 

Red,  variable  ;  Sp.  2d  t,  cloudv. 

Red. 

Intense  red  {discovered  by  Bermingham) ;  spectrum 
faintly  zoned. 

Red. 

Red. 

Red. 

Red. 

Sp.  3d  t.,  of  surprising  beauty,  like  o  Herculis. 

Red. 

Plum-color,  or  dusky  purple. 

Very  remarkably  dark  red. 

While;  Sp.  singular.with  bright  lines  like  y  Cassiopeia. 

Variably  red  ;  Sp.  very  faint. 

Sp.  3d  t.,  zones  very  distinct  in  the  usual  places. 

Oar  net. 

Red  ;  Sp.  very  faint. 

Yellowish-red  ;  Sp.  3d  t.,  superb,  well  marked.    Arr. 

Yellow  ;  Sp.  3d  t.,  like  a  Herculis. 

Nut  vet  stvidied. 

Reddish. 

Yellow  j  various  zones. 

Sp.  3d  t.,  channels  very  bright. 

Lied  ;  Sp.  very  faint. 

Red  ;  Sp.  witii  variable  zones. 

Red. 

Yellow  ;  Sp.  3d  t.,  dark  zones  precisely  at  the  typical 
places. 

led  ;  Sp.  2d  and  3.1  t..  like  Areturus ;  blight 

Very  red;  Sp.  4th  t.,  briehl  greenish-yellow  zones. 

Remarkably  red  ;Sp.  with  bright  preen  zones;  lib  t.  (?t. 

Almost  while  ;  Sp.'d  t.,  superb  ;  deep  zones  throughout. 

Bp.  W  t.,  very  dlSl  Inct. 

Sp.  3d  t.,  very  distinct,  like  t  Aquilce. 
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STARS. 


No.  Id 
Oliaiu- 
lx-ra'i. 


Ill 

112 
n; 
444 
44i 


247 

248 


2.-.H 
254 


257 


259 

260 
261 


264 

265 


267 
'.MS 
269 
270 
271 
272 
273 
274 
275 


276 

277 

278 

27:  i 
2go 

■2X1 

'j-  ; 

2-1 
285 


2S« 
287 
288 

2 -'.I 


290 

291 
292 
293 


Rigbt 

RSC,    h'l.'ll, 

1870. 


lAqulta 19  29  58 

f,717  B.  A.  C 19  30  7 

—  Aquite 19  38  5 

IS,  B   A.  C.  1726 19  41  36 

—  Iqulte 19  i-  86 

v   Lquila  19  44  2-1 

\  Cygni 19  45  34 

M.  87858 19  45 

ii,  37866,  Cygni 19  )<'•  6 

.\.|i.ilif..." II'  49  .v. 

6863  B.  AT 19  54  11 

ittaril 19  58  58 

—  1'nv. .His 19  59  56 


W.  XX.  !.. 


20     1  45 


R  Caprlcorni 20 

A  slur  of  Wolf. 2H 


Cyg 

A  Mill  of   Wolf.. 

A  star  .if  Wolf.. 
— Caprioorni 

—  Aquilas 

3  i   i|>rirorni 

New 

—  Aniiite 

Pelphini . 


4  1 

5  22 

5  9 

6  50 
9  39 

9  30 


■2" 
20 
20 
20 

20  12  20 
20  13  42 
20  16  0 
20  18  10 
20  19  29 


r037  I!.  A.  C 120  19  311 


Capricorn!.. 

u»'  Cygni 

-  Aquike 

Groombr.  3210.. 


I'll  2. 1  II 
20  23  4 
20  24  46 

20  27  IS 

LL.  401S2 20  42  36 

I.I.    40347 20  45  32 

—  Delphini 20  51    8 

—  Delpllini,  LL.  40682 20  54  31 

£  Cygni,  7  ;:i:l  B.  A.  C 21    0  12 

—  Aquarii 21     7  15 

o  Equnlei,  7372  B.  A.  C 21    8  10 

—  Aquarii 21     8  51 

—  Cephei 21    9  31 

—  Pavonis 21  12  2' 

0  Equulei 21  16  26 

LL  41800.. 


7474  B.A.C.. 

—  Cygni 

Anonymous . 

LL.  42153 


Cygni,  LL.  42342.. 


S  Cephi'i 

Anonymous.. 

—  Cygni 

—  Cygni 


21  31    6 

21  36  32 

21  36  47 
21  37  46 
21  37  54 
21  38  59 

21  39  31 

21  39  39 
21  39  48 
21  43  28 

21  50  22 
-Pegasi !21  58  5 

—  Cephei !22    7  56 

7765  H.  A.  C,  Lacertx J22    8  18 

—  Pegasi 22  10  56 

—  Cephei 22  18  15 

(  Pegasi 22  40  12 

A  Pegasi 22  40  16 

i  Cephei,  7967  B.  A.  C 22  45    4 

22  53  3 
22  54  3S 

22  57  28 

23  0  7 
23     0  27 


n  Cephei,  75S5  B.  A.  C. 


—  Cephei... 

—  Aquarii.. 

—  Aquarii.. 
—Cygni.. 


21  23    3 
21  24    4 


21  26 
21  30 


—  Aquarii 

—  Piscium. 
3  Pegasi.... 
R  Pegasi... 

—  Pegasi.. 
S  Andromeda! 23  11  44 

—  Pegasi 23  13  46 

—  Cassiopeite 23  18  29 

Piscium 23  22  52 


|  —  Piscium.. 

—  Pegasi 

—  Pegasi,  LL.  46146.. 

8250  B.  A.  C 

—  Piscium 

—  Andromeda? 

—  Pisclnm 

— »  ephel 

LL.  46859 


23  24 


—  Ceti 

R  Cassiopeia; 

—  Piscium 

—  6259  Rad.,  Cassiopeia., 
y  Cassiopeia1 


23  26 

23  26  57 

23  36  46 
23  39  45 
23  42  31 
23  45  53 
23  46  51 

23  48    8i 

23  50  26 ! 
23  51  49' 
23  53  55 
23  54  39 

0  48  '52 1 


—  1  31.2 

+  48  58.7 

+    4  39.2 

+  18  12.9 

+    0  22.6 

+    8  31.7 

+  32  35.3 

88  '.'.:  1 

4  37  29.G 

+    0  17.3 

+  17  9.7 

—  27  85.7 

—  60  18.6 

::i  82.3 

—  14  39.2 

:;:>  4s.11 

+  41  6.9 

:;.-,  ,111.11 

36  16.0 

—  21  42.9 

+    0  11.6 

—  15  11.4 
+  47  31.0 
+  0  8.0 
+  9  3S.2 
+  68  27.8 

—  28  41.2 
+  48  57.2 
+   0  22.0 

+  48  23.2 

—  1  2.6 
+  49  38.6 
+  15  45.2 
+  18  49.6 
+  43  24.6 
+  0  12.7 
+    9  28.9 

—  3  4.9 
+  59  34.7 

—  70  16.7 
6  15.26 

+  21  36.8 

+  23  4.2 

+  51  0.7 

+  58  8.0 

+  44  48.6 


+  34  55.1 

+  78  2.3 
+  9  16.8 
+  37  25.3 
+  37  16.1 

+  58  11.1 

+  63    7.0 

—  2  48.8 
+  0  21.6 
+  49  53.7 
+  27  43.3 
+  56  37.7 
+  39  4.2 
+  4  29.8 
+  55  1S.4 
+  11  30.6 
+  22  52.9 
+  65  31.1 

—  25  51.4 
+  0  23.2 
+  27  22.7 
+  9  50.6 
+  8  42.4 
+  48  18.3 
+  22  22.8 
+  60  53.0 
+  0  22.6 
+  0  9.7 
+  23    7.7 

+  21  46.9 

+  9  36.6 
+   2  45.9 

+  44  27. 


Magni- 
tude. 


9.5 
3 

var. 

5.5 
6.5 
10 
6 

7.5 
8.5 

6.S    • 

var. 
8.5 

10 
8 


9.5 
3.5 

8 
10 

8.5 

6.7 

8 

5.5 
10 


7.3 

8 

7 

4 

9.5 

4.5 

8.5 

8 

6 

5.5 


11 
6 

6.5 


8.5 
var.«j 

9.2 

6.5 
10 

9 

8 
10 
4.5  var. 

6.8 

5 

5 

4.5 

4 

6 

9 

3  var. 

var. 

6.5 

5.5 

8.5 

9 
10.5 

8 

8 


5.5 
6 
10 


+    0  20.4 

+  74  4S.4 

10 
6.5 

—    0  57.8 

6.7 

: 

IT. 

—  27  20.9 

-  50  39.9 
+    0  20.5 
+  59  37.9 
+  60    0.8 

5.5 
var 
10 
6vi 
3 

Sp.  3d  t..  very  distinct. 

White  ;  Sp.  :;d  t.,  normal;  zones  broad  in  the  more  re- 
frangible  colors. 

Red  ;  Sp.  excellent,  but  faint. 

.Sp.  3d  t.,  zones  magnificent  (Arr.\  but  yet  variable 
(see  Vogel,  2000}. 

Red. 

Yellow  ;  3d  t.,  zones  very  distinct. 

Red  ;  Sp.  3d  t.,  weal;  zones. 

Red  :  Sp.  3d  t.,  zones  very  distinct. 

Sp.  3d  t.,  feeblv  but  very  decidedly  channelled. 

Reddish. 

Sp.  3d  t.,  magnificent,  with  zones  like  &  Sagittae. 

Fine  ruby;  Sp.  3d  t.,  superbly  channelled. 

Vivid  red. 

Yellowish-red  ;  Sp.  3d  t.,  zones  sharp  in  spite  of  their 
small  ness. 

Reddish. 

Rosy  (see  text). 

Fine  dark  red. 

Rosy  (see  text). 

Rosy  (see  text ). 

The'fiuest  of  the  ruby  stars  ;Sp.  4th  t.,  with  two  bright 
zones. 

Orange. 

Yellow;  Sp.  with  traces  of  zones. 

Peep  red  (.Berminghaiuj ;  Sp.  zones  doubtful. 

Red. 

Red. 

White  ;  Sp.  3d  t.,  superb  ;  intervals  broad  and  easy, 

Fine  ruby;  Sp.  continuous  (?). 

Dull  yellow  ;  Sp.  3d  t.,  zones  very  decided. 

Red. 

Yellowish  ;  Sp.  3d  t.,  zones  most  visible  in  the  red  and 
orange.  [  Arr. 

Sp.  with  dark  zones,  especially  in  the  green  and  blue 

White;  Sp.  certainly  channelled  in  spite  of  the  faint- 
Red,  [ness, 

Yellow  ;  Sp.  3d  t.,  channelled,  difficult.    Arr. 

Sp.  3d  t.,  zones  very  distinct. 

Orange  red. 

Yellow;  traces  of  faint  zones. 

Red. 

Red;  Sp.  faint ;  manv  red  stars  near. 

Ruby. 

Y'ellow  ;  Sp.  with  traces  of  zones. 

Almost  white;  Sp.  3d  t.,  magnificent  ;  zones  dark  and 
intense. 

Light  orange;  Sp.  with  superb  dark  intervals  (to  be 
re-observed).    Arr. 

Reddish. 

Red  ;  Sp.  3d  t.,  channelled. 

Yellowish  ;  3d  t.,  of  the  finest  kind ;  fluted  ;  zones 
broad  in  the  blue. 

Deep  red;  Sp.  4th  t.,  extraordinary;  some  narrow 
zones  in  the  red ;  broad  ones  in  the  more  refran- 
gible colors. 

Red. 

Sp.  with  fine  lines  bordering  the  zones. 

Red. 

Extremely  intense  ruby. 

Fine  deep  garnet ;  Sp.  perfect  example  of  3d  t.,  ac- 
cording to  D'Arrest,  but  found  by  me  to  be  only 
linear. 

Red,  in  group  4701  H. 

Red;  Sp.  3d  t.,  fine. 

Red. 

Fiery  red. 

Deep  orange. 

Ruby;  in  neb.  4772  H. 

Reddish ;  Sp.  2d  to  3d  t.,  fine  lines  variable. 

Red  ;  Sp.  with  faint  zones. 

Fine  red,  variable  ;  Sp.  not  ascertained. 

Sp.  with  traces  of  zones  strongest  in  the  green. 

Y'ellow;  traces  of  faint  zones. 

Y'ellow  ;  Sp.  3d  t.,  zones  very  decided. 

Red  ;  Sp.  4th  t.,  certainly  changeable. 

Red.  [composable. 

Orange-yellow  ;  Sp.  the  fundamental  3d  t ;  zones  de- 
Red,  [variable. 

Red,  changing  to  vellow ;   Sp.  2d  t.,  lines  fine  and 

Red;  Sp.  3d  t.,  fine.* 

Red  ;  Sp.  very  faint. 

Reddish  in  group  52  M. 

Red. 

Red  ;  Sp.  very  faint. 

Red;  Sp.  with  very  faint  zones;  three  others  near. 

Red;  Sp.  3d  t.,  zoned  ;  very  fine  ;  numerous  obscure 
zones.  [yellow. 

Y'ellow;  Sp.  with  very  sharp  striae  in  the  red  and 

Reddish  ;  Sp.  4th  t.,  but  certainly  variable. 

Rubv. 

Red. 

Orange,  variable ;  Sp.  3d  t.,  zones  feeble. 

Almost  white;  Sp.  3d  t.,  with  dark  stric  well  sep- 
arated ;  a  rare  example.    Arr. 

Yellowish-red ;  Sp.  2d  t.,  variable. 

Red. 

Rosy. 

Red  ;  Sp.  a  bright-green  zone. 

White;  Sp.  reversed  of  the  1st  order;  lines  H  bright. 


KoTE.-Rud.  signifies  RadcliflVs  catalogue;  Arqd.,  that  of  Argelander;  B.  A.  C.  that  of  the  British  Association;  LL.,  that 
Xeb.  //..Sir  John  HerscheFs  catalogue  of  nebula  and  groups;  Group  Mn  group  in  Messier's  catalogue;  Arg.  Oelz., 
'    Arr.  signifies  D'Arrest ;  It',  signifies  \V  eisse ;  Sp.  denotes  spectrum. 


catalogue  of  Oelzen  in  Argelander's  works  ; 
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fact  that  the  spectra  of  these  stars  change  in  this  manner 
there  can  be  no  doubt  that  the  variation  depends  on  the 
occurrence  of  eruptions  of  metallic  vapors,  as  in  the  spots 
of  our  sun. 

Beta  Lyric,  a  star  of  the  first  type,  and  a  famous  variable, 
has  a  double  period — that  is  to  say,  a  period  formed  of  two 
maxima  separated  by  two  minima,  unequal  in  quantity, 
but  approximately  equal  in  time.  The  general  period  is 
12i/.  21A.  53m.  At  its  maximum  it  is  of  the  order  3.4;  at 
the  first  minimum,  4. 3  :  and  at  the  second  4.5;  the  period 
moreover  of  this  seems  to  be  variable  in  duration.  This 
star,  at  its  maximum  brightness,  presented  to  us  sometimes 
formerly  the  bright  lines  of  hydrogen,  but  in  repeated  sub- 
sequent searches  we  have  never  been  able  to  sec  them 
again.  Delta  Cephei  is  another  variable,  whose  period  is 
bd.  Bk.  7m.,  and  the  extent  of  its  variation  from  the  .3d  to  the 
5th  magnitude.  The  interval  between  the  maximum  and 
minimum  is  ,3rf.  19//.,  and  that  from  the  minimum  to  the 
maximum  id.  14A.    It  was  discovered  by  Goodricke  in  1784. 

Algol,  or  £  Persei,  in  the  head  of  Medusa,  is  quite  an 
important  star.  Being  ordinarily  of  the  second  magnitude, 
it  remains  at  its  maximum  splendor  for  2d.  1«$A„,  and  then 
begins  to  decline  slowly  to  such  a  degree  that,  in  three  hours 
and  thirty  minutes,  it  is  reduced  to  a  minimum  of  hardly 
the  fourth  magnitude.  In  this  condition  it  remains  but  for 
a  very  short  time — say,  seven  or  eight  minutes  at  most — 
and,  in  another  three  hours  and  thirty  minutes,  it  resumes 
its  former  state.  The  total  duration  of  the  complete  period 
is  Id.  20//.  48m.  55*?.  The  variability  of  this  star  was  dis- 
covered by  Montanari  in  1669.  The  spectroscopic  study 
of  it,  made  many  times,  has  not  shown  any  variation  of 
type  in  its  various  phases.  It  is  of  the  first  type,  which  it 
has  always  preserved  constant,  even  at  its  minimum.  This 
fact,  combined  with  that  of  a  change  of  rate  in  its  period, 
shows  that,  in  this  case,  the  origin  of  the  variations  is  not  an 
emanation  of  vapors,  but  a  dark  body  which,  during  a  cer- 
tain time,  partially  occults  the  star.  An  accurate  study  of 
the  period  has  proved  that  it  is  not  constant,  and  that  it  is 
apparently  at  the  present  time  shorter  than  formerly  ;  but 
as  the  rate  of  change  is  not  itself  constant,  perhaps  the 
disturbances  are  periodic,  and  due  to  the  motion  of  the 
principal  star,  or  to  perturbations  occasioned  by  other  ob- 
scure satellites.  Up  to  this  time  Algol  is  the  only  star  of 
which  it  can  be  affirmed,  with  any  certainty,  that  it  has  dark 
satellites  circulating  round  it. 

A  star  quite  important  for  its  variations  of  brightness  is 
7j  Argus  in  the  southern  hemisphere.  II alley  in  1067  placed 
it  in  his  catalogue  as  of  the  fourth  magnitude.  In  1751, 
La  Caille  mado  it  of  the  second.  In  1814  it  was  again,  ac- 
cording to  Burchell,  of  the  fourth.  From  1822  to  1826,  ac- 
cording to  Brisbane,  it  was  of  the  second.  In  1827  it  was 
of  the  first,  according  to  Burchell;  in  1834  between  the  first 
and  second,  according  to  Herschel.  It  afterward  increased 
to  the  first,  and  from  1837  to  1850  became  equal  to  a  Cen- 
tauri ;  in  1875  it  was  once  more  of  the  fourth.  It  is  dif- 
ficult to  form  an  idea  of  the  cause  of  such  phenomena. 
The  spectrum,  as  I  am  assured  by  one  who  has  examined 
it,  is  bunded. 

Variablo  stars,  when  they  have  no  other  proper  letter,  are 
indicated  in  catalogues  by  capitals;  as,  for  example,  J 
Corona?,  R  Herculis,  etc. 

To  the  category  of  the  variables  belong  the  temporary 
stars.  A  famous  object  of  this  kind,  which  appeared  in 
Cassiopeia  in  the  time  of  Hipparchus  (125  b.  c),  deter- 
mined that  astronomer  to  construct  his  catalogue,  in  order 
that  he  might  leave  to  posterity  a  record,  which  should 
enable  them  to  judge  whether  even  the  stars  called  fixed  are 
not  liable  to  change  their  places  or  to  disappear.  Another 
presented  itself  in  1572,  in  the  time  of  Tycho,  in  the  same 
constellation,  and  excited  unbounded  admiration.  Re- 
splendent as  Venus  for  seventeen  months,  it  afterward 
passed  from  white  to  yellow,  and  then  to  red,  and  finally 
disappeared  altogether,  or  left  at  least  but  a  doubtful  trace. 
Argelander,  having  discussed  the  observations  of  Tycho, 
gave  for  the  position  of  this  star  A.  R.  OA.  17m.  52.6s.,  Decl. 
N.  63°  27'  18".  In  this  precise  point  of  tho  heavens  no 
star  exists,  but,  at  less  than  a  minute  of  distance  from  the 
spot,  there  is  a  little  one  which  is  also  variable,  and  this 
may  be  the  same.  There  remains  also  a  record  of  stars 
similarly  seen  in  Cassiopeia  in  the  years  045  and  1204 — 
facts  which  have  given  ground  for  a  suspicion  that  all  these 
may  have  been  the  same  star  from  time  to  time  reappearing. 
The  ancient  Chinese  speak  of  many  stars  appearing  and 
afterward  vanishing.  Many  of  these  arc  comets,  but  of  some 
there  can  be  no  doubt  that  they  were  stars.  The  uncertainty 
of  their  positions,  however,  prevents  any  comparison. 

In  the  time  of  Kepler,  in  1604,  also,  a  star  of  this  class, 
which  appeared  in  the  foot  of  Berpentarius,  lasted  fifteen 
months  with  tho  brilliancy  of  Venus,  and  after  passing 
from  white  to  yellow,  ami  then  to  red,  finally  vanished. 
It  was  situated  in  A.  R.  17A.  23m.  8,9a.,  Dccf.  8.  21°  22' 


16",  in  which  place  there  is  no  star  now,  though  there  is  a 
small  one  at  less  than  2J'  distance. 

In  1670,  in  the  constellation  of  the  Swan,  a  temporary 
star  appeared,  which  lasted  two  years  and  reached  the  3d 
magnitude.  In  1848,  Hind  saw  one  in  Ophiuchus,  which 
aprang  suddenly  to  the  4th  magnitude,  and  is  now  of  the 
11th.  Finally,  in  1866,  as  mentioned  in  the  preceding  sec- 
tion, a  new  star  made  its  appearance  in  the  constellation 
of  the  Crown,  which,  from  the  8th,  grew  to  be  of  the  2d 
magnitude.  Its  spectrum  was  studied  almost  solely  by 
Mr.  Iluggins,  because  no  notice  of  it  reached  the  public 
until  after  it  had  greatly  dwindled.  We  were  able  to  verify 
the  lines  of  this  spectrum;  and  we  have  found  also  another 
variable  in  the  Gemini,  which,  on  a  small  scale,  presented 
the  same  phenomena.  As  we  have  said  before,  this  spec- 
trum had  the  direct  lines  of  hydrogen,  and  there  was  every 
indication  of  an  enormous  conflagration,  l'crhaps  also 
such  is  the  origin  of  the  other  temporary  stars.  As  Sir 
John  Herschel  justly  remarks,  the  mind  is  lost  in  the  en- 
deavor to  conceive  such  a  phenomenon.  How  immense 
must  be  a  conflagration  vast  enough  to  be  visible  at  the 
distance  of  millions  of  millions  of  miles  !  But  for  us  such 
occurrences  are  still  more  surprising,  in  consequence  of  the 
revelation  they  bring,  that  infinite  space  is  probably  strewed 
with  innumerable  obscure  bodies,  which  we  never  see,  except 
on  the  occasional  occurrence  in  them  of  catastrophes  of 
this  frightful  character. 

Many  of  the  stars  set  down  in  the  catalogues  of  the  an- 
cients are  now  lost;  it  is  impossible  to  believe  all  these  to 
have  been  errors  of  observation.  Some  certainly  were 
planets,  and  some  have  made  themselves  known  as  really 
Uranus  or  Neptune,  6ince,  by  subsequent  discovery,  the 
elements  of  the  orbits  of  these  planets  have  been  ascer- 
tained; but  of  divers  others  it  is  manifest  that  they  have 
really  disappeared.  Annihilated  they  certainly  have  not 
been;  there  accordingly  remains  only  the  conclusion  that 
they  have  become  extinct — that  is  to  say,  reduced  to  the  con- 
dition of  dark  bodies  like  the  planets.  {See  Tables  D  and  E.) 
Table  D. — Stars  possibly  Variable. 


Name. 


Ononis 

—  Cancri 

a  Argus 

a   Ursse  Majoris. 

21  Virginis 

W  Virginis 

r)   Ursa?  Majoris 

X  Virginis 

0  Ursse  Mhioris.. 
Coron.  Austr... 

11  S  Capricorni 

12A*Cygni 

13|— Aquarii  (1) 

14 — Aquarii  (2) 

15iT  Cephei 


E.  A. 1870 

Decl.  1870 

h.   m.   8. 

o 

5  23  33 

—  1  8.0 

5  27    6 

+2151.2 

6  21     4 

—52  37.5 

10  55  42 

46227.2 

12  27     4 

—  8  44.1 

13  23  39 

—  856.1 

13  42  24 

+4957.8 

13  47  39 

+  1142.5 

14  51     7 

+74  41.2 

18  24  24 

—3848.9 

20  34    9 

—19  30.8 

20  41  58 

+33  53.7 

22  22  31 

—10  36.0 

22  29    4 

—  816.7 

23  14  44 

+55  24.1 

Magoitudc. 


8.9—11.12 

1 

1.5—2 

5.5 

8.5 

1.5—2 

8.5 
2—2.5 
3—6 
9—11 

5.5 
7.8—0 
9—0 


Authority. 


Argelander. 
Schmidt,  18G4. 

Lalande,  17S6. 

Hind. 

Lalande,  1780. 
Hind. 

Struve,  1838. 
Halley,  1676. 
Hind,  1854. 
Schmidt,  1864. 
Riimker,  1848. 
Hind. 


8  2—8.8  lArgeland.1863. 


Even  the  sun  itself  is  a  variable  star.  The  undecennial 
variations  of  its  spots,  and  of  the  protuberances  or  erup- 
tions, prove  that  it  has  not  a  constant  activity,  and  that  on 
this  account  it  must  vary  ;  but  the  direct  proof  of  this  vari- 
ability and  of  its  limits  is,  we  may  say,  next  to  impossible. 
Light  is  not  measurable  with  precision,  and  the  greater 
abundanco  of  spots  does  not  prove  that  the  sun's  light  is 
less  during  their  prevalence,  because  the  greater  intensity 
of  light  in  the  luminous  parts  may  compensate  for  that 
which  fails  in  the  obscure — a  thing  which  is  also  very 
probable,  considering  the  greater  energy  of  action  then 
evident.  Again,  as  all  our  observations  arc  necessarily 
made  through  the  atmosphere,  the  excessive  instability  of 
this  medium  prevents  the  exact  measurement  of  the  solar 
radiation  and  temperature.  A  proof  of  variation  in  these 
has  been  sought  in  the  variations  of  the  mean  annual  cli- 
matologioal  temperature,  but  such  variations  do  not  in  all 
places  accord  with  the  solar  period  above  mentioned.  Such 
proof  has  also  been  sought  by  Meldrum  in  the  frequency 
of  the  equatorial  cyclonic  storms,  but  this  also  is  insuffi- 
ciently trustworthy.  A  variability  of  the  sun  is  therefore 
certain,  but  the  direct  demonstration  of  it  is  difficult.  The 
very  intensity  of  solar  light  and  heat  is  an  obstacle.  Wol- 
lasfon  estimated  this  intensity  at  twenty  million  times 
that  of  Sirius,  but  others  put  it  at  sixty  thousand  millions; 
whence  it  is  obvious  how  far  wo  may  be  from  the  truth. 
Spectral  research  only,  by  enabling  us  better  to  under- 
stand the  tendency  of  these  variations,  can  perhaps  yet 
give  us  some  such  direct  demonstration  and  measure. 

§  5.  Number  of  the  Stars, 
The  stars  pass  for  innumerable,  and  are  a  most  emphatic 
emblem  of  whatever  exceeds  in  number  the  power  of  human 
computation.  Nothing  could  more  forcibly  impress  this 
idea.  To  tho  ancients,  judging  by  the  naked  eye.  it  ap- 
peared  nothing    less    than    miraculous    that    Hipparchus 
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Tabi  b 

E. —  Variable  Starts. 

Run- 
bar. 

1 
2 
8 
•1 
6 

7 
S 
9 
10 
11 
12 
13 
11 

ia 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

Star. 

R.  A.  1870. 

Decl.  1870. 

Period. 

Cuausc  nf 
magnitude. 

Authority. 



/1.   m.   *. 
0  17  12 
0  17  36 
0  25  16 

0  33    9 

11  :;;  35 

1  111    8 

1    in  46 
1  23  56 
1   47  30 

1  .57  40 

2  S  44 
2   12  47 
2  56  51 

2  59  43 

3  21  47 

3  .5.;  29 

4  11  15 
4  14  25 
4  21   10 
4  22    5 
4  51  55 
4  52  38 

4  53  41 

5  5  47 
5     6  48 

5  48    8 

6  32    4 
6  56  24 

6  59  32 

7  1  32 
7  2.5  39 
7  35  14 
7  41  30 

7  47  23 

8  9  24 
S  28  19 
8  36  SO 
8  to  47 
8  49  14 

8  49  20 

9  21  12 
9  37  46 
9  40  34 

10  35  25 

10  40    2 

11  4    7 
11  31  47 

11  57  55 

12  7  56 
12  30  28 
12  31  54 
12  38  15 

12  44  30 

13  19  18 
13  21     6 
13  22  37 
13  26  13 

13  27  45 

14  8    0 
14  18  32 
14  27  35 
14  31  27 
14  34  48 

14  54    2 

15  15  34 
15  16    6 
15  43  13 
15  44  42 
15  46  15 

15  54    4 

16  0  23 
16     9  18 
16    9  54 
16    9  56 
16  14  59 
16  20    3 
16  24  22 
16  26  18 
16  26  47 
16  45  59 

16  52  13 

17  0  18 
17    8  43 

17  22  51 

18  4  11 
18  22  28 
18  24  14 
18  40  33 
18  45  17 

18  51  23 

19  0    7 
19    8  43 
19     9     4 
19  11  49 
19  33  20 
19  42  14 
19  43    4 
19  45  34 

19  45  51 
2il    2  47 

20  4    1 
20    5  39 
20    8    8 
20    8  39 
20  13    0 

0       ' 
+  37  51.3 
63  25.5 
+  1:;  52.9 
+  55  411.4 
+    6  35 
+  71  55.6 
+    8  13.7 
+    2  12.6 
+    8    8.5 
+  11  54.1 
+  24  1:7.1 

—  ;;  34.1 
+  38  20.1 
+  40  27.2 
+  35  18.2 
+  12     7.3 
+  19  30.2 
+  19  13.5 
+    9  52  2 
+    9  39.4 
+    7  55.7 
+  43  37.7 

—  15    0.2 

—  61  58.4 
+  53  26.2 
+    7  22.8 
+    8  50.9 
+  20  4.5.5 
+  22  54.1 
+  10  13.6 
+    8  3.5.6 
+  23  45.2 
+  24    3.3 
+  22  20.5 
+  12    7.4 
+  19  20.5 
+  19  30.0 
+    3  33.5 
+  20  20.7 

—  8  38.7 

—  8    5.9 
35     6.5 

+  12     1.8 
+  09  27.4 

—  .59     0.1 
+    6  10.1 
■f    4    5.5 
+  19  30.3 

—  5  18.7 
+  60  12.2 
+    7  42.2 
+  61  4S.3 
+    6  15.7 

—  2  42.1 

—  2  29.7 

—  22  36.4 

—  6  31.4 

—  12  32.7 
+  19  40.5 
+  54  24.2 
+  84  25.2 
+  27  18.1 
+  28     1.4 

—  8    0.1 
+  14  47.0 
+  ::l  50.2 
+  28  33.5 
+  15  31.8 

—  15  50.8 
+  26  17.5 
+  18  43.4 

—  22  39.0 

—  22  37.3 

—  22  34.3 

—  17  34.5 
+  19  11.4 
+  42  10.1 

—  15  51.2 

—  10  53.1 
+  15    9.7 

—  12  41.4 
— 15  55.6 
+  14  32.4 

—  21  22.1 
+  31     0.0 
+    6  13.0 

—  19  12.S 

—  5  511.5 
+  33  12.7 

—  43  46.6 
+    8     2.1 

—  17  11.0 

—  19  32  0 

—  19  15.6 
+  49  54.6 
+  26  59.8 
+  26  57.9 
+  32  35.2 
+    0  40.4 
+  57  36.7 

—  14  89.2 
+  15  14,3 
+  16  20.0 
+    8  41.4 
+  37  37.8 

Days. 

14::  i 
79.1 

From    to 
6 

Argelander,  1S60. 
Tvclio,  1572. 
R.  Luther,  1855. 
Hirt,  1831. 
Hind. 

Argelander. 
Hiiid,  1851. 
Hind.  1850. 
Argelander,  1S63. 

C.  H.  Peters.  1865. 
Argelander,  1855. 

D.  Fahricius,  1596. 
Schmidt. 
Montanari,  1669. 
Schonfeld,  1861. 
Baxendell,  IMS. 
Baxendell,  1S62. 
Hind. 

Hind,  1849. 
Oudemans. 
Hind,  1848. 
Heis,  1846. 
Schmidt,  1S55. 
Moesta,  1865. 
Argelander. 
J.  Herschel,  1836. 
Schmidt. 
Schmidt,  1847. 
Hind.  1S4S. 
Argelander,  1854. 
Hind.  18.56. 
Hind,  1848. 
Hind,  1848. 
Hind.  1S48. 
Schwerd,  1829. 
Chacornac. 
Hind,  1848. 
Hind,  IMS. 
Hind.  1S50. 
Hind,  1851. 
J.  Herschel,  1837. 
Schonfeld,  1863. 
Koch,  1782. 
Pogson,  1S53. 
Burchell,  1827. 
Chacornac. 

C.  H.  Peters,  1865. 
Schonfeld,  1856. 
Boguslawski. 
Argelander. 
Harding,  1809. 
Pogson,  1853. 
Harding. 
Schonfeld,  1866. 
Goldschmidt,  1857. 
T.  P.  Maraldi,  1704. 
Hind.  1852. 
Schmidt,  1866. 
Baxendell,  I860. 
Argelander,  1800. 
"Winnecke. 
Argelander. 
Baxendell,  1S6I. 
Schmidt, 
Harding,  1828. 
Hencke,  1860. 
Pigott,  1795. 
Harding,  1826. 
Pogson,  1S5S. 
Berniingham,  18G6. 
Argelander. 
Auwers,  ISnO. 
Chacornac,  18.53. 
Chacornac,  1854. 
Pogson,  1863, 
Hencke,  1860. 
Baxendell,  1857. 
Pogson,  I860. 
Pogson,  1854. 
Schonfeld,  ia56. 
Hind,  1848. 
Pogson,  1858. 

W.  Herschel,  1795. 

D.  Fahricius,  1604. 
Argelander. 
Baxendell,  18C0. 
Schmidt,  1866. 
Pigott,  1795. 
Goodricke,  1784. 
Baxendell,  1855. 
Argelander,  1S55. 
Pogson,  1863. 
Pogson,  1858. 
Pogson,  I860. 
Pogson,  1852. 
Anthelm,  1670. 
Rogerson,  1S73. 

G.  Kirch,  1686. 
Pigott,  1784. 
Argelander,  I860. 
Hind,  1848. 
Baxendell,  1S63. 
Baxendell.  1S59. 
Hencke,  1815. 
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46  years. 

192 

T  Hydrae 

1  year  ± 
337 
257 
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212 

49 
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51 

53 

54 

55 
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252 

447.8 

3S0.11 

58 
59 
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62 
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66 
67 

265 
298 
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6.5 
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722 
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69 
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7.5 

76 

7^ 
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80 

310 
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364 

106 

229.3 
305 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

304.6 

I  Herculis 

1S4.7 
310 

6.8 

89 
12.906 

46 
351.5 

7.9  13-= 
10.5  14-= 
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6.5 

8.5  12-= 
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10.5 
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91 

92 
98 
94 

95 
96 
97 
98 
99 
100 
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T  Sagittarii 

465 

416.72 

67.9 

409.2 

7.1763 

324 

8.8  9.8 
5      13-= 
3.6    4.4 
9      13-= 
9.5  13.5 

8.9  11.3 
8.3  10.3 
9      12  -= 
3       6-= 

T  Aquilffl 

124  ± 
70.88 

104 

18  years  ± 
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Num- 
ber. 


106  It 

107  It 
10S 

109  |  H 

110  T 
in  l: 

112  T 

113  S 

114  m 

118  T 
1IG  6 
117  S 
lis  3 

119  It 

120  R 

121  lit 


(24)  Cephei.. 

Delphini 

Delphini  .... 
Capricorni... 

Aijuiirii 

Ynl]i  -in  la-.. 
Capricorni... 

Cephei 

Cephei 

Pegasi 

I  Sephei 

Aquarii 

Pegasi 


Aquarii 

( 'assiupeiie  . 


E.  A.  1670. 

Dcd.  1870. 

Period. 

Chang.  Of 

magnitude. 

Authority. 

A.   m.   a. 

o 

Days. 

From    to 

20  23  41 

— 15  42.r, 

73  years + 

5     11 

Pogson, 1S50. 

20  :i7    5 

+  78    2.3 

248 

8      13.5 

Baxendell,  1800. 

2ii  :::i  20 

+  5S  11.1 
+  11  54.2 

8.G  12 
11      13.5-= 

Baxeodell,  1863. 

20  io  r,4 

420 

Pogson,  1857. 

20    4  36 

-t-  57   45.0 

107 

7.8    0 

Goldschmidt,  1801. 

■:»  f,s  ::r, 

—  21      2.1 

138.G 

8      13.5 

AiL'i'lauil.r. 

21   14  SO 

+  27  22.7 

274 

9      14  < 

Iliml,  1854. 

21  :«  47 

+    9  50.G 

470 

8.9  11.12 

Winnecke. 

21  89  31 

—  16    0.3 

5  or  0  years. 

4      0 

W.  Herschel,  17S2. 

22    2  :;:» 

+  50  39.9 
+  88  44.0 

10      13  «= 

22  21  21 

5.3664 

3.7    4.8 

Goodricke,  17S4. 

22  50    s 

+  10  :;7.i 

279.3 

8      11-c 

Argelander,  1S53. 

22  57  28 

+  15  55.7 

31.5  or  43.4 

2       2.5 

Schmidt,  ls4s. 

23     0    7 

—  15  15.6 

578 

8.5  13.5 

Hind.  1848. 

2::  37    5 

—    5  37.0 

354  or  3S8.5 

7      10-= 

HardiriK,  1810. 

2.1  51  49 

+  23  ls.4 

434.  si 

0      14-= 

PogsoD,  1853. 

should  have  made  a  catalogue  of  only  a  little  over  a  thou- 
sand of  them.  But  this  work,  worthy  of  the  goda  as  Pliny 
called  it,  contained  something  more  than  a  simple  enume- 
ration ;  it  contained  a  precise  determination  of  positions 
— a  thing  much  more  difficult.  Really,  however,  also  the 
simple  counting  of  the  stars  is  by  no  means  easy;  the 
sight  becomes  confused,  and  when  we  attempt  to  fix  pre- 
cisely the  number  of  those  we  see,  we  find  it  quite  small, 
and  are  at  the  same  time  convinced  that  all  have  certainly 
not  been  counted.  The  very  diligent  Ileis  avers  that,  for 
an  observer  in  Middle  Europe,  it  is  not  possible,  with  the 
naked  eye  alone,  to  count  more  than  four  or  live  thousand. 
Possessing  an  extremely  acute  vision  himself,  and  using 
special  precautions — such,  for  example,  as  removing  all 
artificial  light,  limiting  by  means  of  a  large  tube  the  extent 
of  sky  under  observation,  and  making  his  charts  black  and 
the  stars  white — this  acute  observer  was  able,  at  MUnster, 
to  see  5421  ;  and  since,  from  this  station,  eight-tenths  of  the 
total  superficies  of  the  heavens  are  visible,  he  argued  that, 
supposing  the  remainder  of  the  southern  hemisphere  to  bo 
furnished  with  equal  abundance,  the  entire  number  barely 
reaches  6800.*  But  these  certainly  are  not  all  the  stars 
of  the  heavens.  The  naked  eye  sees  really  more  than  it  is 
possible  to  count,  because  in  fixing  one  in  the  centre  of  tho 
retina,  others  seen  on  the  surrounding  portions,  or,  as  tho 
common  saying  is,  "  out  of  the  corner  of  the  eye,"  seem  to 
vanish. 

Instruments  sublimely  undeceive  us  in  this  matter.  How 
many  times  have  we  made  proof  of  this  for  the  pleasure  it 
affords!  With  the  equatorial  of  Merz  directed  to  whatever 
point  of  the  Milky  Way,  and  looking  through  the  finder, 
which  has  an  aperture  of  sixty  millimetres  and  a  field  of 
half  a  degree,  it  is  common  to  see  within  that  narrow  limit 
quite  as  many  stars  as  the  motionless  naked  eye  can  take 
in,  in  any  single  direct  view.f  Passing  from  the  finder  to 
the  great  telescope  of  9.6  inches  aperture,  with  a  moderato 
magnifying  power  and  field  of  15'  for  the  greatest  power 
employed,  it  is  easy  to  see  as  many  stars  as  before  in  tho 
finder:  that  is  to  say,  as  many  as  were  seen  before  in  a 
space  four  times  us  large.  Increasing  the  power,  and 
reducing  the  field  to  .\\^  minutes,  it  is  still  true  that  tho 
number  of  stars  visible  is  not  in  the  least  diminished,  tho 
penetrating  power  of  the  enlargement  enabling  us  to  dis- 
cern very  minute  stars  which  were  before  invisible.  It 
therefore  results  that,  in  some  places  in  tho  heavens,  in  a 
field  of  hardly  live  minutes  diameter,  there  are  seen  as 
many  stars  as  with  the  naked  eye  in  tho  entire  natural 
field  of  direct  vision.  But  it  is  manifest  that,  in  such  places, 
a  larger  telescope — for  example,  one  of  12  or  14  inches — 
would  make  visible  a  still  larger  number;  and,  in  fine,  the 
most  gigantic  of  all,  the  large  refractor  of  Lord  Rosse, 
would  increase  the  number  in  a  proportion  corresponding 
to  its  extraordinary  power.  Not  all  the  heavens,  however, 
are  thus  rich  ;  in  many  places,  oven  with  the  most  power- 
ful instruments,  and  in  a  field  of  15',  arc  hardly  found  so 
many  as  five  or  six  Btragglers;  whence  it  follows  that,  from 
the  examination  of  a  few  particular  localities,  it  could  nut 
be  possible  lo  infer  at  all  the  total  number  of  tho  stars. 

The  telescopic  enumeration  of  the  .-.tars  was  attempted 
by  both  the  llcrseliels— Sir  William  in  the  northern  hemi- 
sphere, and  Sir  John  in  the  southern.  It  was  one  of  the 
most  colossal    labors   ever   instituted   in  astronomy,  though 

incomplete,  for  the  reason  that  it  could  not  be  otherwise; 
the  lifetime  of  one  man  being  insufficient  for  the  accom- 
plishment of  bo  greal  a  task. 

Tin-  method  employed  by  the  elder  Hersehel  was  only 
indirect.     Ho   used    for   the   purpose   his    20-foot    reflector 


•  Heis,  Atlas  CcelexUt  Nanus,  p.  \iii. 

■j-  It  is  necessary  lo  distinguish  what  we  call  a  direct  view  of 
the  heavens,  from  thai  which  Is  mean  I  by  a  general  view,    in  :i 

plane  •,  i  lie  field  of  \  Isl mbraces  hardly  more  than  i:;   or  1 1   ; 

by  turning  the  eye,  ii  is  clear  that  we  may  sweep  over  the  whole 
heavens, 


with  18  inches  aperture,  directing  it  successively  to  va- 
rious points  of  the  heavens  disposed  in  a  certain  regular 
order,  of  which  he  recorded  the  right  ascension  and  decli- 
nation. These  points  were  so  distributed  as,  in  the  end,  to 
cover  the  heavens  with  a  kind  of  network,  sensibly  uniform 
in  every  direction.  The  field  of  the  telescope  was  of  15' 
4"  diameter,  and  the  magnifying  power  120.  He  counted 
in  each  field  the  number  of  stars  visible,  and,  where  this 
was  impossible  because  of  their  multitude,  or  where  to 
count  the  whole  would  have  occupied  too  much  time,  he 
counted  a  part,  and  made  a  proportionate  estimate  for  the 
rest.  These  enumerations  he  called  "  star-gauges,"  or 
soundings  of  the  heavens.  Having  united  several  of 
these  gauges  in  a  determinate  part  of  the  sky,  he  divided 
the  sum  by  the  number  of  gauges,  and  took  the  quotient 
to  represent  the  density  of  the  stars  in  the  neighboring 
region.  This  method,  the  only  one  practically  available, 
is  in  many  respects  imperfect,  but,  applied  on  a  large  scale, 
gives  valuable  results.  It  may  sometimes  happen  that  a 
spot  greatly  abounding  in  stars  may  occur  in  the  neighbor- 
hood of  another  almost  desert,  and  in  such  a  case  the  tele- 
scope would  give  an  error  of  excess  ;  but  this  would  be  bal- 
anced by  an  error  of  deficiency  similarly  occurring  else- 
where; and  thus,  in  the  long  run,  there  would  be  a  general 
compensation. 

We  have  said  that  this  enumeration  of  the  stars,  though 
incomplete,  forms  one  of  the  greatest  labors  of  astronomy. 
To  conceive  it,  it  suffices  to  reflect  that,  in  his  3400  gauges 
(of  which  many  were  repetitions,  the  whole  number  of  dis- 
tinct areas  examined  having  been  only  683),  Herschel 
studied  no  more  than  the  ^gth  part  of  the  celestial  vault; 
to  have  embraced  the  whole  would  have  required  not  less 
than  S3  years.  In  fact,  as  tho  field  of  the  telescope,  15'  4" 
in  diameter,  was  only  equivalent  to  s^^-gth  of  the  starry 
sphere,  we  may  find  by  computation  that,  at  the  rate  of  100 
gauges  per  night,  and  100  favorable  nights  (the  largest 
number  which  can  be  counted  on)  per  annum,  this  great 
length  of  time  would  be  consumed  in  completing  the  work. 
The  results  of  this  immense  labor  are  published  by  Sir  Wil- 
liam Herschel  in  the  Philosophical  Transactions  (vol.  Ixxv.) 
for  17S5,  and,  for  the  southern  hemisphere,  by  Sir  John  Her- 
schel, in  his  work  on  the  observations  made  at  the  Cape  of 
Good  Hope.  The  character  of  the  results  obtained  in 
gauges  taken  at  different  points  of  the  sky,  is  immensely 
various.  In  some  spots,  so  excessive  is  the  number  of 
stars,  that  not  fewer  than  5SS  are  found  in  a  single  field; 
and  with  a  constant  density  as  great  as  this,  they  continue 
to  pass  tor  many  minutes.  In  one  locality,  at  about  A.  R. 
l'.iA.  27m.,  Polar  Diet.  72°  54',  fully  110,000  stars  passed  in 
a  single  quarter  of  an  hour,  while  in  other  points,  the  field 
embraced  but  one  or  two.  The  law  of  distribution  of  these 
objects  will  bo  a  subject  of  inquiry  elsewhere;  we  remark 
only  here,  that  the  niiuilicr  \  isiblc  in  the  telescope  of  Her- 
sehel is  computed  to  amounl  to  20,374,304.  In  the  southern 
hemisphere,  the  phenomena  are  found  to  present  a  perfect 
similarity  with  those  of  the  northern.  But  it  is  beyond  a 
doubt  that,  while  tin'  stars  \  isible  in  great  instruments  may 
be  stated  at  between  20  and  :;ti  millions,  the  number  really 
existing  is  immensely  greater.  The  Via  Lactea  alone,  in 
certain  portions,  is  absolutely  white,  without  giving,  like 
the  nebulas,  a  gaseous  spectrum,  and  is  thus  proved  to  bo 
composed  of  innumerable  stars. 

We  have  already  given  a  numerical  list  of  the  stars  ac- 
cording to  their  relative  magnitudes  as  assigned  by  Heis, 
from  which  it  is  apparent  that  the  numbers  go  on  increas- 
ing as  the  magnitudes  diminish,     Bui  for  the  smaller  and 

telescopic  .-tars  all  precise  data  are  wanting.  It  16  only 
n  the  prodigious  labors  expended  upon  catalogues  de- 
signed to  fix  their  positions,  that  we  can  derive  any  idea 
dt  them.  Such  has  been  the  object  of  many  enumerations 
made  h\  tones,  which  servo  to  give  an  idea  of  the  oounl 
less  number,  but  make  it  clear  that  we  -hail  never  nuooeed 
in  gathering  up  tho  whole.     Lalande,  by  the  method  of 
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t  >nes,  fixed  the  position  of  more  than  50,000  stars,  keeping 
within  the  limit  of  the  9th  magnitude,  and  neglecting  all 
the  inferior  in  the  immediate  vicinity  of  the  more  brilliant 
i  !,,.  .  :    Be   lei  give  a  contingent  of  52,199  not  below 

the  9th  magnitude,  within  the  limits  of  15°  of  N.  and  l  51 
oi  B,  deolination.  Those  of  Argelander  give  the  astound- 
ing number  of  324,198  in  the  northern  hemisphere  almost 
who!:  uding  2°  of  S.  declination,  all  being  cata- 

logue i  down  to  the  9th  magnitude,  and  some  between  the 
9th  and  10th.  We  still  await  the  results  of  the  extended 
a i nation  of  the  southern  heavens  (celestial  Survey), 
male  by  the  Americana  at  Santiago  de  Chili,  and  of  that 
taken  bv  Harvard  College  with  the  great  equatorial 
of  15  inches.  These  partial  labors  only  -how  how  far  from 
geration  was  the  result  reached  by  Sersohel,  when  we 
consider  the  manner  in  wliieh  it  was  attained  :  since,  (Hitting 
the  most  moderate  estimate  upon  the  penetrating  power 
of  his  telescope,  the  speculum  being  in  good  condition  of 
polish,  it  assured  the  visibility  of  stars  of  at  least  the  15th 
magnitude. 

A  catalogue  of  stars  is  a  list  in  which  the  stars  are  en- 
tered by  their  names  and  magnitudes,  together  with  their 
co-ordinates  of  position.  The  ancients  referred  these  co- 
ordinates to  the  ecliptic,  in  order  to  facilitate  reductions 
of  place  from  one  epoch  to  another.  The  moderns,  on  the 
contrary,  prefer  the  equatorial  co-ordinates  of  right  ascen- 
sion and  declination.  The  most  celebrated  catalogues  are 
the  following:  The  catalogue  of  Hipparohus,  made  at 
Rhodes  B.C.  L28,  preserved  by  Ptolemy,  and  reduced  with 
an  erroneous  precession  to  the  year  137  of  the  common  era, 
containing  1025  Stars :  that  of  Ulugh  Heigh,  made  at  Samar- 
oand  in  I  137,  containing  1019  ;  that  of  Tycho  Brahe,  made 
at  Uranibourg  in  1602,  and  afterward  republished  by  Kep- 
ler, containing  1005;  that  of  Halley,  embracing  341  south- 
ern stars,  observed  :it  St.  Helena  during  the  year  1677  ;  that 
of  Hevolius,  made  at  Dantzie  in  1690,  containing  1564, 
whioh  was  the  last  of  these  labors  conducted  without 
telescopes— that  is.  by  observations  made  with  the  naked 
eye,  aided  only  by  instruments  with  pinnules  or  plane 
sights. 

From  this  time  forward,  lahors  of  this  character  succeed 
each  other  in  numbers  too  great  for  enumeration  here.  We 
limit  ourselves  to  a  mention  of  the  principal,  and  refer  for 
the  rest  to  Chambers's  Descriptive  Astronomy,  p.  593  et  seq. 
The  catalogue  of  Flamsteed.  constructed  in  1725,  reduced 
t"  L890,  contains  3310  stars;  the  catalogues  of  Lacaille — 
viz.  1,  that  of  1750,  containing  39S  stars;  2,  that  of  the 
zodiacal  stars,  containing  515;  3,  that  of  1924  southern 
stars  observed  at  the  Cape  of  Good  Hope;  the  catalogue 
of  Bradley,  made  at  Greenwich  and  reduced  to  1760 — a 
work  regarded  as  surpassing  in  precision  all  the  preced- 
ing, on  account  both  of  the  exquisite  perfection  of  the 
instruments  employed  and  of  the  accuracy  of  the  observer. 
This  was  discussed  anew  by  Bessel  in  1818,  in  the  Fun- 
damenta  Astrrniomiie,  and  contains  389  stars;  Bessel,  from 
the  same  observations,  augmented  it  to  3222.  The  cata- 
logue of  Lalande,  taken  from  his  Histoire  celeste,  contains 
47,390  stars,  and  has  been  reduced  to  1S0O  at  the  expense 
of  the  British  Association.  That  of  Piazzi,  made  at 
Palermo,  reduced  to  1801,  contains  6748.  This  was  the 
work  which  immortalized  its  celebrated  author,  being 
unrivalled  in  richness,  and  most  accurately  reduced  to 
his  time:  a  second  edition,  which  he  prepared  in  1814, 
contained  7610  stars.  The  catalogue  of  the  Astronomical 
Society  of  London,  published  in  1826,  contains  2881  stars; 
that  of  Pond,  made  at  Greenwich,  contains  1112;  that  of 
Argelander,  prepared  at  Abo — a  work  wdiich  has  served  to 
fix  with  precision  the  proper  motions  of  the  stars — em- 
braces 560  :  that  of  Riimker,  1836,  contains  11.978.  observed 
at  Hamburg;  that  of  the  British  Astronomical  Society 
contains  s:>77  stars,  and  was  compiled  from  various  sources, 
Chiefly  by  the  labors  of  Bailey;  besides  the  positions  of 
the  stars  it  gives  also  the  coefficients  of  reduction.  This 
ic  work,  reduced  to  1S50,  deserves  to  be  brought  down 
t<>  the  actual  fit--  of  science,  by  taking  advantage  of  the 
labors  of  the  quarter  of  a  century  since  passed.  The  cat- 
alogue of  Airy,  of  1849,  deduced  from  the  observations  of 
twelve  years  at  Greenwich,  and  containing  2156  stars,  is  a 
work  of  great  precision.  Soon  after  its  publication  it  was 
followed  by  other  catalogue*,  embracing  the  very  meritori- 
ous result-  of  seven  years'  and  of  three  years'  subsequent 
labors.  The  catalogue  of  Argelander.  published  at  inter- 
vals in  three  parts,  embrace-;  stara  between  the  2d  degree 
of  S.  declination  and  the  North  Pole  to  the  number  of 
324,188.  The  catalogue  of  Weisse,  constructed  on  the 
zones  of  Bessel  between  15°  S.  and  45°  X..  published  in 
two  parts  at  different  dates, contains  62,530  stars,  observed 
at  Konii:-berg.  Tho  catalogue  of  circumpolar  stars  by 
Grroombridge,  published  L838,  reduced  by  Airy  to  1810, 
embraces  4243.  The  Oxford  catalogue  of  Johnson,  a  work 
of  exactness,  contains  6:; 1 7.     That  of  Carrington,  made  at 


Redhill,  reduced  to  1855  and  published  by  the  British  gov- 
ernment in  1S57,  contains  3735. 

Many  other  large  collections  most  worthy  of  mention  wo 
omit,  but  the  foregoing  will  suffice  to  convey  an  idea  of  the 
perseverance  and  precision  with  which  stellar  astronomy 
18  cultivated  in  our  day.  It  need  only  be  added  that  no 
fewer  than  52  catalogues,  containing  in  the  mean  from 
6000  to  B000  stars  each,  may  be  counted  among  the  labors, 
so  far,  of  the  present  century  (from  1800  to  1S76),  and  that 
many  similar  works  are  now  in  course  of  publication.  Our 
age  will  leave  to  others  yet  to  come  a  splendid  heritage, 
equally  admirable  for  the  abundance  and  for  the  precision 
of  the  labors  which  have  created  it. 

$  6.  Proper  Motions  of  the  Stars. 
From  the  earliest  times,  the  luminous  bodies  which  adorn 
the  firmament  have  been  divided  into  the  classes  "fixed" 
and  "  wandering."  The  fixed  were  called  stars — the  others, 
planets  or  comets.  In  the  infancy  of  science,  when  the 
celestial  sphere  was  conceived  to  be  a  solid  dome,  the  stars 
were  believed  not  only  to  be  fixed  in  place,  but  perma- 
nently and  mechanically  affixed  to  the  dome  itself.  Nor 
could  this  be  otherwise,  since,  even  after  the  human  mind 
had  made  the  grand  stride  to  the  conception  of  the  earth 
as  suspended  in  space,  it  could  not  yet  account  for  the  sta- 
bility of  the  body,  except  by  supposing  it  to  occupy  the 
centre  of  the  universe.  It  was  only  after  a  gigantic 
measure  of  advancement  in  science,  that  it  became  possible 
to  grasp  the  conception  of  an  earth  stable  in  mass,  and  at 
the  same  time  revolving  round  the  sun,  assumed  in  its  turn 
as  the  centre.  But  after  the  mind  had  once  entered  upon 
this  order  of  ideas,  and  had  succeeded  in  comprehending 
that  the  stability  of  things  upon  the  surface  of  a  celestial 
body  is  entirely  compatible  with  the  translation  of  the 
body  in  space,  the  suggestion  naturally  occurred  that  tho 
sun  himself  might  be  in  motion,  and  with  him  all  the 
stars;  since  already  the  solid  firmament  had  vanished  for 
ever,  and  the  stars  could  no  longer  be  regarded  otherwise 
than  as  so  many  suns  independent  of  ours,  and  situated  at 
distances  from  us  so  immense  as  to  transcend  our  concep- 
tions. The  mobility  of  the  stars  was  thus  a  corollary  of 
the  prevalent  theory  of  the  cosmos,  and  it  remained  only 
to  verify  it  by  observation.  In  this,  as  in  so  many  things, 
the  genius  of  Halley  displayed  its  superiority.  Comparing 
the  actual  positions  of  Sirius,  Arcturus,  Aldebaran,  and  other 
stars  with  those  given  in  the  primitive  catalogues,  he  saw 
that,  after  taking  account  of  all  the  progressive  variations, 
of  precession,  and  of  the  annual  periodic  motions,  there  re- 
mained differences  of  37',  42',  and  33' — quantities  entirely 
too  great  to  be  ascribed  to  errors  of  copyists.  As  to  Alde- 
baran, the  reality  of  the  change  was  confirmed  by  an  oc- 
ctiltation  observed  on  the  11th  of  March,  a.  n.  509,  at 
Athens — an  occurrence  which,  according  to  the  lunar  the- 
ory, could  not  possibly  have  taken  place,  if  the  star  had  at 
that  time  occupied  its  present  position.  In  view  of  these 
facts,  the  conjecture  became  a  certainty ;  but  the  rude  ob- 
servations of  the  earlier  astronomers,  and  the  minuteness 
of  the  movements  themselves,  furnished  no  safe  ground  for 
inferences  of  practical  value.  It  was  reserved  to  modern 
times  to  give  to  observation  a  precision  adequate  to  form  a 
firm  foundation  on  which  to  establish  laws  and  deduce  con- 
sequences, even  when  the  intervals  between  the  observa- 
tions are  by  no  means  great.  The  difficulty  of  the  subject 
will  be  understood  by  simply  reflecting  that,  for  most  of  the 
stars,  the  motions  in  question  do  not  amount  to  so  much  as 
a  single  second  of  space  per  annum  ;  and  that  the  largest — 
which,  moreover,  occur  in  only  a  very  few  exceptional 
cases— do  not  exceed  six  or  seven  seconds.  So  long,  there- 
fore, as  observations  were  not  such  as  to  be  relied  on  within 
some  seconds,  the  stellar  motions  were  liable  to  be  eon- 
founded  for  many  years  with  errors  of  observation.  That 
an  observation  may  be  good,  it  is  not  sufficient  that  the 
astronomer  should  be  himself  able  ;  there  is  demanded  also 
a  high  degree  of  perfection  in  his  instruments;  and  this 
was  uot  secured  until  the  time  of  Flamsteed  and  of  Bradley, 
when,  a  century  ago,  Bird  and  Graham  carried  to  such  per- 
fection the  division  of  tho  circle,  and  the  construction  of 
transit  instruments  and  clocks.  Then  the  foundations  of 
success  in  exploring  this  maze  began  first  to  he  laid.  More 
modern  observers,  profiting  by  these  earlier-gathered  data, 
have  been  able  to  determine  the  movements  in  question 
with  wreat  precision,  and  will  continue,  with  the  progress 
of  time,  to  fix  them  more  and  more  exactly.  Thus,  Arge- 
lander. comparing  his  observations  with  those  of  Bradley 
and  others  after  him,  was  successful  in  directing  science  to 
the  exact  solution  of  this  great  problem.  The  following 
table,  taken  from  the  catalogue  of  Struve  entitled  Stellarutn 
flxamm  duplicium  posittones  medix,  etc.  (St.  Petersburg, 
1852),  contains  a  list  of  the  brighter  of  the  stars  which 
have  a  proper  motion  of  more  than  ten  seconds  in  seventy 
years : 


STARS. 
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Table  F. —  Table  of  the  Principal  Stars  irhosr  Proper  Motions  are  not  lean  than   Ten  Seconds  in  Seventy    Yearn. 


0  Cassiopeia; 

ij  Cassiopeia; 

0  Andromeda;. 

£  Piscium 

8  Cassiopeite 

a  Arietis 

o  (Mira)  Ceti 

9  Persei 

7  Coti..... 

40  Eridani 

a.  Tauri 

(d  Tauri 

Capella 

0  Tauri 

Sirius 

Castor 

Procyon 

Pollux  

£Cancri 

1  Ursie  Majoris 

e  llydrie 

i  Ursie  Majoris 

9  Ursa?  Majoris 

v  Ursa;  Majoris 

Regulus 

A  Ursie  Majoris 

y  Leonis 

a  Ursa;  Majoris 

f  Ursa1  Majoris 

i  Leouis 

0  Leouis 

0  Virginis 

6  Ursa;  Majoris 

Y  Virginia 

12  Cania 

f  UrsiE  Majoris 

Arcturus 

9  Bootis 

y  Bootis 

/x  Bootis 

y  Coronce 

a  Serpentis 

£  Herculis 

5  Herculis 

a  Ophiuchi 

n  Herculis 

uV  Draconis 

70  p  Ophiuchi 

\  Draconis 

a  Lyra? 

6  Draconis 

a  Aquila; 

0  Aquila? 

y  Delpbini 

e Cygni 

H  Cephei 

61  Cygni 

6  Herculis 

i  Pegasi 

a  Cephei 

J*  Cygni 

3 Cygni 

£  Aquarii 

t  Cephei 

i//  Aquarii 

A  Andromeda; 

y  Cephei 

a  Andromeda; 


Place  or  star,  179O.0 


23  58 

0  :J7 

58 

1  3 
12 
55 

2  9 
30 
32 

4  5 
24 
45 

5  1 
13 

6  36 

7  21 


32 
8  0 
13 
36 
45 
0  19 
36 
57 

10  4 
8 

51 

11  7 

11  13 
38 
40 

12  5 
31 
46 

13  15 

14  6 
IS 
24 

15  17 
34 
34 

16  33 

17  6 
25 
38 
46 
55 

18  25 
30 

19  12 
41 
45 

20  37 
38 
41 
58 

21  4 
12 
14 
35 

22  13 
18 
42 

23  5 
27 
31 


58.0 
56.7 
34.5 
0.5 
59.1 
22.5 

—  3.9 
48.3 

2.3 

—  8.0 
16.1 
37.6 
45.8 
28.4 
16.5 
32.3 

5.7 
28.5 
18.3 
61.4 

7.2 
48.9 
52.6 
600 
13.0 
44.0 
20.9 
62.9 
32.7 
11.7 
15.7 

2.9 
58.2 

0.3 
39.5 
56.0 
20.3 
52.8 
39.2 
38.1 
27.0 

7.1 
32.0 
25.1 
12.7 
27.9 
72.2 

2.0 
72.6 
38.6 
G7.3 

8.3 

5.9 
15.4 
33.2 
G1.0 
37.8 

9.2 
18.9 
61.7 
27.8 
51.2 

—  1.5 
65.1 

-10.2 
45.3 
76.5 
27.9 


Recipro- 
cal of 
distance 
A. 


0.4S8 
0.256 
0.4S8 
0.240 
0.362 
0.555 
0.236 
0.240 
0.362 
0.256 
0.940 
0.256 
1.250 
0.555 
2.000 
0.770 
1.030 
0.830 
0.217 
0.326 
0.274 
0.362 
0.3G2 
0.284 
0.840 
0.826 
0.5S8 
0.655 
0.284 
0.265 
0.555 
0.326 
0.32G 
0.448 
0.338 
0.531 
1.320 
0.284 
0.411 
0.256 
0.265 
0.488 
0.378 
0.362 
0.555 
0.274 
0.256 
0.256 
0.2S4 
1.300 
0.302 
0.840 
0.256 
0.284 
0.411 
0.2S4 
1.690 
0.248 
0.217 
0.411 
0.274 
0.232 
0.294 
0.284 
0.217 
0.256 
0.326 
0.718 


Observed  proper  molioo. 


In  A.R. 
P. 


+ 


39.5 
79.7 
13.7 
10.6 
23.2 
13.9 
0.8 
25.0 
9.4 
162.6 
4.4 
8.1 
6.2 


3S.6 
15.2 
51.4 

4S.3 

7.3 

9.4 

14.2 

35.0 

73.7 

19.7 

20.5 

13.0 

20.8 

9.0 

33.6 

10.0 

3S.7 

55.1 

9.5 

40.8 

18.5 

10.5 

84.1 

19.7 

0.4 

11.2 

7.3 

12.7 

32.1 

7.4 

6.2 

27.7 

2.3 

Ki.N 

37.9 
15.2 
8.7 
40.5 
4.9 
3.3 
26.7 
5.9 
+  304.9 
+  5.7 
+  10.2 
+  11.0 
+  15.1 

—  2.7 
+  11.4 

—  6.8 
+  28.3 
+  11.4 

—  4.9 
+   8.5 


+ 


—  13 

—  86.2 

—  4.4 

—  3.8 

—  3.6 

—  9. 

—  13.9 

—  7.8 

—  10.0 

—  256.7 

—  11.0 

—  7.0 

—  30.4 

—  14.0 

—  90.3 

—  3.5 

—  77.1 

—  3.4 

—  8.8 

—  9.1 
+   0.5 

—  20.3 

—  41 

—  120.0 


+ 


2.5 
3.6 

-  9.4 

—  6.4 

—  43.8 

—  2.1 

—  5.9 

—  18.7 
3  o 

+  i'o 

+  5.6 

—  1.4 

—  146.1 

—  29.2 
+  13.2 
+  9.1 
+  8.0 
+  6.9 
+  34.5 

—  8. 

—  12.9 

—  53.1 

—  18.7 

—  81.3 

—  26.9 
+  22.4 


In  great 
circle. 

n. 


5.2 

+  30.7 

—  33.2 

—  12.5 
+  26.5 
+  60.7 
+  236.0 

—  20.7 
+  8.1 
+  0.2 

—  16.9 

—  13.5 
-4-  3.6 

—  10.2 
+  0.8 

—  29.6 
+  12.2 

—  9.5 


41.8 
85.5 

14.4 
11.3 
23.5 
16.9 
13.9 
26.2 
13.7 
303.9 
11.8 
10.7 
31.0 
14.6 
98.2 
15.6 
92.7 
48.4 
11.4 
13.1 
14.2 
40.5 
84.7 
23.1 
20.7 
13.5 
22.8 
11.0 
55.2 
10.2 
39.1 
58.2 
10.0 
40.8 
19.3 
10.6 
168.6 
35.2 
13.2 
14.4 
10.8 
14.5 
47.0 
11.5 
14.3 
59.9 
18.9 
82.S 
46.5 
27.1 
10.1 
50.8 
33.6 
12.9 
37.6 
61.0 
385.6 
21.5 
13.0 
11.0 
22.7 
13.8 
12.0 
12.3 
28.3 
31.7 
13.1 
12.7 


Reduced  proper  motion. 


29.6 
74.N 
4.7 
6. 

16.7 

5.2 

3.0 

21 

14.2 

164. 

0.0 

7.4 

4.6 

3.9 

24.8 

7.1 

40.0 

38.8 

10. 

4.8 

9.9 

29.1 

67.3 

14.4 

4.4 

6.6 

32.3 

2.2 

2 

15.4 

27.4 

61 

16.0 

32.0 

12.1 

20.0 

64.1 

15.6 

5.3 

8.6 

5.0 

17.0 

30.7 

-     7.1 

+      5.8 

—  2S.2 

—  3.2 
+  14.9 
+  36.2 
+  6.8 
+  5.1 
+  30.4 
+      1.8 

—  7.7 
+  20.2 
+  1.4 
+  276.4 


+ 


+ 


+ 


+ 


+ 


1.4 

6.4 
3.8 

10.0 
7.3 
5.6 

12.6 

23.9 
6.2 

11.6 
5.8 


—  11 

—  34.0 

—  0.1 

—  2.5 
+      0.4 

—  4.6 

—  13.0 

—  4.3 

—  8.1 

—  256.2 

—  1.5 

—  2.9 

—  8.0 

—  6.3 

—  92.5 
G.N 
0.6 

+      6.6 

—  6.8 

—  4.2 
+      2.2 

—  15.S 

—  37.8 

—  9.2 
+      7.6 

—  1.0 

—  5.0 

—  4.1 

—  42.5 

—  0.8 

—  3.7 

—  17.2 

—  3.6 
+  4.0 
+      5.2 

—  4.5 
— 146.5 

—  31.7 
+  10.8 
+  7.2 
+  6.9 
+  8.0 
+    32.0 

—  10.4 

—  12.8 

—  54.6 

—  23.3 

—  so.:: 

—  31 
+    11 

—  0.2 
+    32.5 

—  32.4 

—  12.2 
+  25.2 
+  58.2 
-1  230.2 

—  20.0 
+      8.3 

—  2.7 

—  10.9 

—  13.8 
+      5.0 

—  10.4 
-I-      1.8 

—  28.6 

+     13.0 

—  5.4 


31.6 

82.2 

4.7 

6.7 

16.7 

6.9 

13.3 

22.1 

16.3 

304.3 

1.5 

7.9 

9.2 

7.4 

95.8 

9.8 

81.1 

39.3 

12.2 

6.4 

10.1 

33.1 

77.2 

17.1 

8.8 

6.7 

32.8 

4.7 

50.8 

15.4 

27.6 

61.1 

10.4 

32.2 

13.2 

20.5 

159.9 

35.3 

12.0 

11.2 

8.5 

18.8 

44.3 

12.6 

14.0 

61.3 

23.5 

81.7 

48.1 

13.4 

5.1 

44.5 

32.4 

14.4 

32.3 

58.2 

359.7 

20.0 

10.5 

4.7 

19.6 

15.0 

7.5 

16.3 

24.0 

20.3 

17.4 

7.9 


Great  cir. 

in ii 


3.1 

0.7 

1.8 

0.8 

8.8 

1.5 

13.2 

12.7 

13.7 

304.3 

0.4 

6.9 

4.1 

3.9 

95.2 

9.6 

41.5 

32.7 

11.5 

0.7 

5.7 

5.2 

2.9 

1.2 

8.7 

1.9 

23.1 

4.2 

35.2 

10.7 

1.8 

58.6 

10.1 

11.5 

4.7 

10.9 

147.3 

34.8 

12.0 

1.3 

4.5 

15.0 

10.6 

II. 1 

10.8 

59.7 

18.8 

42.3 

46.8 

1.0 

4.8 

37.2 

31.0 

13.0 

20.3 

49.8 

168.8 

19.7 

8.5 

4.3 

17.0 

14.0 

6.0 

12.3 

6.9 

27.1 

12.8 

6.9 


Note.— Col.  1st  gives  name  of  star  ;  2d  and  3d,  position  ;  4th.  reciprocal  of  probable  distance,  deduced  by  Struve's  method  ;  5th, 
6th,  anil  7th,  proper  motion  observed ;  8th,  9th,  and  loth,  same  corrected  for  parallactic  elfeel  (dependent  on  A)  of  sun's  motion; 
11th,  minimum  proper  motion,  deducting  possible  error  which  may  proceed  from  uncertain  value  of  A. 

The  minuteness  of  tho  motions  is  hero  made  evident. 


more  attentive  examination  reveals  other  important  pecu- 
liarities. 

(1)  It  is  impossible  not  to  recognize  in  this  list  a  law  of 
signs.  In  right  ascension,  tho  signs  are  in  tho  first  six 
hours  nearly  all  positive,  and  in  the  following  six  negative; 
they  are  again  positive  between  12/i.  and  18A.,  and  finally 
in  tlie  last  six  the  i m ■  -_r ; ' '  i \  •  ■  sign  once  more  prevails. 

(2)  Mr.  Proctor  has  in  several  tables  graphically  repre- 
sented the  principal  proper  motions  of  many  stars,  and  has 
deduced  the  important  conclusion  that  tho  directions  of 
these  motions  are  identical  in  many  of  the  individuals  of 
certain  natural  groups.  Thus,  in  tho  group  of  tho  Beven 
principal  stars  of  Ursa  Major,  the  five, 0,  y,  5,  e,  £,  and  Borne 
Companions  of  these,  lend  all  in  the  same  direction,  while 
the  other  two  arc  moving  in  the  direction  opposite.  This 
shows  that  the  first  live  form  a  common  system,  lo  which 
tho  other  two  do  nut  belong.  In  tho  Pleiades,  one  half 
move  in  ono  direotion,  and  the  other  half  in  the  other.  In 
tlemini,  very  many  groups  bave  the  same  direotion)  which 
differs  for  the  different  groups.  From  this  syatematio  dis- 
tribution of  signs,  it  follows  that  there  ought  to  be  soioe 
common  cause  which  gives  them  such  laws,  and  whioh  oould 
not  a  priori  bo  supposed  to  control  tho  proper  motions 


of  the  individual  stars  severally,  since  these  should  nat- 
urally be  distributed  impartially  throughout  all  directions. 
It  is  true  that  these  motions  may  be  either  real  or  appa- 
rent, or  both  at  the  same  time.  In  the  first  case,  a  definito 
law  could  not  bo  perceptible  unless  the  visible  stars  should 
form  an  integral  system  distinct  from,  and  perfectly  pene- 
trable by  US,  subject  also  to  certain  laws  of  common  motion 
— a  thing  very  dillieult  to  admit ;  but  the  motions  may  also 
l>e  apparent,  and  duo  to  the  motion  of  the  observer  in  space — 
that  is,  to  the  motion  of  tho  sun  which  transports  our  wholo 
system  ;  or,  finally,  they  may  he  both  real  and  apparent. 
It  must  therefore  bo  our  endeavor  to  study  thoroughly  tho 
peculiarities  of  these  movements;  and  on  this  account  tho 
importance  of  these  facts  is  very  great,  but  it  will  appear 
greater  when  wo  shall  have  studied  these  motions  in  rela- 
tion to  other  peculiar  characteristics  of  the  stars. 

(3)  The  first  thing  we  have  to  study  is  the  relation  bo- 
tween  tho  proper  motions  and  the  magnitudes  of  the  stars. 
But  hero  we  may  observe  that,  in  this  inquiry,  it  is  nei  ■ 
sary  to  take  the  result  derived  from  a  great  number  of  stars 
united,  since,  when  we  come  to  particular  eases,  the  irreg- 
ularity LB  l"i'  great.  In  fact,  a  glance  at  the  table  just 
given,  suffices  to  BhOYV  that,  in  general,  the  larger  stars  have 
certainly  tho  groator  proper  motions;   hut  there  are  also 
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minor  ones— such,  for  example,  as  81  Cygni,  1830  of  Groom- 
bridge,  40  Eridani,  etc.,  etc.— which  are  quite  small,  and 
yet  have  vers  ,:,l-r  proper  motions.  W.  Strove,  from  a  dis- 
oussion  of  the  propei  motions  of  Bradley's  brightest  stars 
to  the  Dumber  of  i  80,  deduoed  the  following  conclusions  : 

attpory.         (Motion  in  A.  K 11. GO"]  180  Btars 

Stars  of  medium  briI--4       "        "  Decl 11.4)"."-  _    in 

lian  >.....  (  "  great  circle.  17.07".)  7">  years. 

I  Motion  in  A.  R A  68"  )  ZOO  stars 

Stars  of  feeble  >>ril--j      "       "  Decl 3.53"  •  _   in 

>     mag.  5.5 (      "        "  great  circle....  G. 71"  J  75  years. 

All     Hi"     foregoing,  f  Motion  in  A.  E 7.94" \  886  stars 

taken  without  dis--^       "        "Decl 7.29">-       In 

Mod,  in  mean— (      "       "  great  circle..  11.87"  J  75  years. 

C  msidering  next  the  smaller  stars  not  comprised  in  the 
.  rations  of  Bradley,  bnt  observed  by  Lalande,  Groom- 
bridge,  and  Piazzi,  it  is  found  that  .'ill  years  give  a  proper 
motion  in  A.  11.  of  1.117",  and  in  Decl.  of  0.821" \  and 
recapitulating,  and  reducing  the  whole  to  the  interval  of 
30  years,  wc  have — 

Categories.  Magnitudes.      Motion  in  A.  R.     Motion  in  Decl. 

Class  I.,       180  large 2.75  4.64"  4.58 

"    II.,     206small....    5.65  1.87"  l.Jl 

"    III.,  1276  minute.  10.34  1.12"  0.82 

Whence  it  follows  that  the  proper  motions  are  proportioned 
t<>  the  magnitudes.  But  if  we  separate  the  stars  into  single 
and  double,  we  obtain  the  result  that  the  double  stars  have, 
in  general,  a  larger  proper  motion  than  the  single;  the 
mean  for  the  single  being  9.28",  and  that  for  the  double 
15.01",  with  a  ratio  of  1.618. 

From  tins  discussion  it  results  (1st)  that  the  largest  stars 
have  the  largest  proper  motion  ;  (  2d)  that,  magnitudes  bring 
equal,  the  double  stars  move  faster  than  the  single.  The  last 
conclusion  was  to  have  been  expected,  considering  that  the 
division  of  a  oosmical  mass  into  two  parts  might  be  orig- 
inally facilitated  by  a  primitive  impulse  of  superior  energy 
and  more  eccentric  application.  We  shall  soon  see  the 
importance  of  the  first  of  these  consequences. 

Whether,  therefore,  the  observed  motions  are  truly  the 
motions  of  t he  stars  themselves,  or  whether  they  are  merely 
apparent  and  dependent  on  the  motion  of  the  observer, 
upon  the  principles  of  probability  it  follows,  from  this  sole 
consideration,  that  the  larger  stars  must  be  our  nearest 
neighbors,  and  the  smaller  more  distant;  since  the  linear 
space  passed  over  by  any  body  whatever  ought  to  appear 
so  much  the  larger  as  the  body  is  nearer.  But  in  order  to 
decide  whether  the  motion  is  due  to  the  one  or  the  other  of 
these  causes,  it  is  necessary  to  study  the  problem  more  in- 
timately and  by  a  different  method  ;  and  to  inquire  ( 1  st)  what 
other  criterion  we  may  possess  for  ascertaining  the  distances 
of  the  stars  ;  (2d)  what  apparent  systematic  movements  the 
motion  of  the  observer  himself  ought  to  introduce.  Ob- 
servations of  proper  motion  with  the  usual  astronomical 
instruments  give  only  the  component  of  movement  per- 
pendicular to  the  visual  ray,  and  furnish  no  indication  of 
the  motion  which  may  take  place  in  the  longitudinal  direc- 
tion of  the  same  ray.  Spectral  discoveries  have  provided, 
however,  a  very  delicate  means  of  learning  the  motion  in 
this  direction.     See  briefly  in  what  manner. 

As  early  as  1842,  Db'ppler suggested  that,  if  a  star  should 
have  a  proper  motion  of  any  kind,  it  ought  to  change  in 
color.  It  is  known,  in  fact,  that  vibratory  movements  are 
propagated  with  uniform  velocity  in  a  space  filled  with  a 
homogeneous  and  elastic  medium ;  consequently,  if  the 
vibrating  body  should  be  fixed,  and  the  duration  of  its 
vibrations  constant,  the  medium  agitated  by  it  is  divided 
into  so  many  zones  of  equal  length,  called  waves;  and  we 
may  define  a  wave  to  be  "the  space  passed  over  by  the 
undulatory  movement  in  the  time  of  one  molecular  vibra- 
tion." But  if  the  vibrating  molecule  should  be  in  motion 
toward  the  observer,  the  wave  would  be  shortened  relatively 
to  :i  wave  generated  by  the  same  molecule  at  rest;  since 
there  must  be  subtracted,  from  its  primitive  length,  the 
space  passed  over  by  the  molecule  during  the  vibration. 
On  the  other  band,  if  the  molecule  is  receding,  the  wave 
will  be  lengthened  by  the  Bame  amount.  Hence,  in  the  case 
111  Bound,  the  pitch  will  rise  in  the  first  case,  and  fall  in  the 
second.  The  same  thing  will  happen  if  the  observer  him- 
self travels  toward  the  origin  of  the  vibratory  movement 
or  in  the  opposite  direction  ;  since  the  waves  will  seem 
shorter  to  him  in  the  first  instance,  ami  longer  in  the  second. 
These  variation,  were  demonstrated  in  regard  to  sound  by 
Fizeau,  and  any  on.'  ran  verify  them  tor  himself  by  attend- 
ing to  the  whistle  of  a  locomotive  passing  before  him,  of 
which  the  note  will  be  perceived  in  be  quite  different  in 
pitch  as  it  approaches  and  recedes.  This  principle  being 
established,  DSppler  argued  that  similar  consequences  ought 

to  result  from  the  motion  of  the    star-  j    ami  therefore  that, 

if  in  anv  case  the  effect  of  such  motion  should  be  to  shorten 
the  wave,  Mir  star  would  lose  its  red,  which  would,  for  ex- 
ample, be  transformed  into  orange  or  yellow;  while,  in  the 


opposite  case,  the  lengthening  of  the  wave  would  convert 
the  violet  into  blue  or  green.  Hence  a  general  change  in 
the  color  of  the  star.  But  in  1863*  I  showed  that  this 
consequence  would  not  follow,  for  the  reason  that,  as  there 
are  invisible  rays  beyond  the  red  and  the  violet,  these  rays, 
with  change  of  wave-length,  would  assume  tints  correspond- 
ing to  the  red  and  the  violet  respectively,  so  that  the  gen- 
eral color  would  not  be  altered.  I  added,  however,  in  the 
same  place,  that  such  a  motion  might  be  revealed  by  the 
aid  of  the  spectroscope.  If,  for  instance,  the  yellow,  in 
consequence  of  such  motion,  should  become  green,  the 
change  of  color  could  not  affect  the  dark  lines  of  Fniun- 
bofer,  nor  supply  the  light  wanting  in  the  lines  D,  since, 
in  the  shortening  of  ail  the  waves,  those  of  D  would  be 
shortened  likewise.  Their  rcfrangibitity  would  accordingly 
be  changed,  and  they  would  no  longer  be  seen  in  the  place 
where  we  find  the  lines  of  the  sodium  known  to  our  globe, 
but  would  be  displaced  relatively  to  those,  in  one  direction 
or  the  other.  Should  the  star  be  approaching  us,  the  dis- 
placement would  be  toward  the  violet ;  should  it  be  receding, 
toward  the  red.  And  what  would  be  true  of  the  sodium- 
lines,  would  be  true  also  of  those  of  hydrogen  and  of  every 
other  chemical  element  which  we  might  compare  with  the 
star.  I  not  only  indicated  this  possible  phenomenon,  but 
even  endeavored  to  verify  it  experimentally,  but  my  instru- 
mental means  were  too  deficient  in  delicacy  for  this.  To 
convey  an  idea  of  the  difficulty  of  the  experimental  test,  I 
demonstrated  that,  in  order  to  shorten  the  wave  40.fi3  mil- 
lionth parts  of  a  millimetre,  so  as  to  cause  the  line  E  to  pass 
to  the  place  of  F,  it  would  be  necessary  that  the  star  should 
have  a  velocity  of  32,000  kilometres  (nearly  20,000  miles) 
per  second — a  thing  very  unlikely  to  be  true.  But  the 
spectroscopes  in  actual  use  were  capable  of  indicating  dis- 
placements much  less  than  this,  and  a  velocity  of  only  SO  1 
kilometres  per  second  would  suffice  to  effect  a  displacement 
equal  to  tiic  space  which  separates  D]  and  D2  in  the  spec- 
trum of  sodium.  The  tenth  part  of  such  a  displacement 
would  be  obtained  by  a  velocity  no  greater  than  that  pf 
our  earth  around  the  sun.  It  was  not  till  1S6S  that  1  was 
able  to  institute  new  experimental  examinations.  I  found 
then  that,  while  the  line  F  coincided  with  11^3  in  Lyra,  the 
same  was  not  the  ease  in  £  Ursie  Majoris,  and  in  other 
stars;  but  the  imperfection  of  my  instrumental  resources 
left  Ihe  amount,  and  often  even  the  direction,  of  the  dis- 
placement, doubtful ;  whereupon  I  abandoned  the  task,  but 
resumed  it  again  to  a  small  extent  in  1S69,  for  some  of  the 
more  brilliant  stars.  As  a  result  of  these  observations,  it 
appeared  that  Sinus  has  a  rapid  motion  toward  the  ob- 
server, since  the  hydrogen-line  falls  quite  on  the  side  of 
the  red  in  the  bright  part  of  the  spectrum  of  that  star,  at 
the  place  of  the  cloudy  band  due  to  this  gas.  In  Lyra,  no 
sensible  motion  could  be  detected. 

Meanwhile.  Mr.  Huggins,  furnished  with  better  instru- 
ments than  mine,  took  up  the  investigation  where  I  left  it, 
and  he  has  obtained  results  in  which  he  professes  great 
confidence.  The  Royal  Society  of  London  has  provided 
for  his  use  a  parallactic  refractor  of  15  inches  aperture, 
with  the  necessary  auxiliary  apparatus  and  accessories, 
all  of  the  most  exquisite  delicacy.  According  to  him,  Sir- 
ius should  have  an  absolute  motion,  or  a  motion  corrected 
for  the  motion  of  the  earth,  of  27  kilometres  per  second, 
receding.  Some  of  his  observations,  repeated  at  Green- 
wich, give  for  Lyra—  19  kilometres;  for  Sirius  and  various 
other  stars,  negative  or  receding  motions,  likewise,  in  every 
instance  ;  for  a  Aquila\  a  doubtful  result  :  and  for  a  Pegasi, 
—  20  km.  The  stars  0,  y,  6,  e,  and  £  of  Ursa  Major  are 
said  to  be  receding  at  the  rate  of  20  miles  per  second,  and 
a  and  77,  approaching.  It  is  worth  noting  here  that  the 
spectra  of  these  five  stars  are  of  the  first  order,  while  those 
of  a  and  rj  are  of  the  second  ;  and  wc  have  already  seen 
that,  according  to  Proctor,  the  proper  motions  of  the  same 
five  are  opposed  to  those  of  the  other  two.  We  do  not 
pretend  to  set  our  own  observations  above  those  of  others, 
but,  so  various  and  so  uncertain  have  been  the  results  hith- 
erto obtained,  that  there  seems  to  be  just  ground  for  sus- 
pecting some  systematic  error.  If  these  results,  however, 
shall  be  confirmed  and  cleared  of  the  many  objections 
which  may  possibly  be  raised  in  regard  to  the  method  of 
experimenting,  the  proper  motion  of  the  star  in  the  direc- 
tion of  the  visual  ray  will  be  thenceforth  ascertained;  and, 
by  compounding  this  with  meridian  observations,  it  will  be 
possible  to  determine  the  complex  resultant  (the  absolute 
velocity  and  direction  of  motion  in  space)  at  least  approxi- 
mately. For  the  present,  however,  considering  the  minute- 
ness of  the  deviations,  and  the  difficulty  of  the  observations.f 


*  See  Bot/etino  Mrleorolntricn  del  Colle^io  /iV<m«?io,  July,  1863. 

t  To  show  that  this  difficulty  is  not  exaggerated,  it  is  worth 
mentioning  that,  while  the  spectroscopy  assigned  to  the  comet 
of  Coggia  a  velocity  of  approach  toward  the  earth  of  41  miles 
per  second,  its  real' velocity  of  approach  was  only  24;  this,  too, 
according  to  the  observations  of  Mr.  Huggins  himself. 
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the  spectroscopic  method  fails  to  inspire  us  with  the  san:e 
confidence  as  the  other. 

\  7.  Distances  <•/  the  Stars. 

The  vastness  of  the  creation  is  one  of  those  ideas  which 
overwhelm  the  limited  human  intelligence.  When  it  was 
for  the  first  time  announced  that  no  material  barrier  exists 
to  shut  in  the  ethereal  expanse,  and  that  the  stars  are  so 
many  suns,  the  immensity  of  the  universe  and  the  infinite 
multitude  of  the  bodies  composing  it.  thus  presented  as 
logical  inferences,  were  conceptions  which  left  the  mind 
stupefied  with  amazement.  It  endeavored  to  escape  from 
these  consequences  by  intrenching  itself  behind  ill-inter- 
preted passages  of  Sacred  Writ.  Nor  should  we  wonder 
at  these  errors  of  the  past,  when,  even  in  our  own  day.  we 
sec  renewed,  over  the  question  of  extension  in  time,  the 
same  conflict  which  then  arose  in  regard  to  the  vastness 
of  space.  Notwithstanding  that  wo  can  touch  with  our 
very  hands  geological  formations  which  have  required 
myriads  of  ages  for  their  deposition,  it  is  with  the  utmost 
difficulty  that  wo  bring  ourselves  to  admit  the  belief,  that 
such  an  antiquity  can  belong  to  our  globe.  But  one  of 
these  ideas  will  help  us  to  comprehend  the  other,  con- 
vinced as  we  must  be  that  the  work  of  the  Creator,  if  not 
in  absolute  infinity  and  eternity,  at  least  in  immensity  of 
space  and  illimitable  duration  of  time,  is  commensurable 
with  him  alone,  ami  that  we  shall  always  be  incapable  of 
conceiving  it  in  its  completeness. 

The  distances  of  celestial  objects  in  general  are  computed 
by  means  of  their  parallaxes ;  but,  for  the  stars,  it  was  per- 
ceived, even  by  the  early  astronomers,  that  the  diurnal 
parallax  must  necessarily  be  excessively  minute,  and  hence 
they  sought  to  find  an  annual  parallax.  Galileo  made  it 
evident  that  the  altitude  of  a  star  above  the  plane  of  the 
ecliptic  (its  celestial  latitude)  must  be  different,  as  observed 
from  the  opposite  extremities  of  the  diameter  of  the  earth's 
orbit  round  the  sun  which  lies  in  the  plane  of  the  circle  of 

Fig.  5. 


latitude.  For  if  A  D  B  E  be  this  orbit,  C  its  centre,  S  the 
Btar,  SAB  the  plane  perpendicular  .to  A  D  B  E  passing 
through  S  and  C,  and  A  It  the  diameter  in  which  this  piano 
intersects  the  orbit,  then,  from  the  station  A,  the  star  will 
appear  in  the  direction  AS,  and  from  the  station  B,  in  the 
direction  BSj  and  the  latitude  at  station  A  will  be  FAS, 
ami  at  station  B,  F  B  S.  The  ditferenne  between  these  lati- 
tudes will  be  =  A  S  B,  and  half  this  difference  will  be  the 
parallax  of  the  star.  Even  supposing  the  star  at  a  measur- 
able distance,  the  direct  and  absolute  determination  of  this 
angle  might  still  be  difficult  on  account  of  its  minuteness. 
Galileo  proposed,  thcrefo re,  t  hat  differential  measures  should 
ho  attempted;  and,  to  this  end,  that  a  very  minute  star  a 
should  be  chosen  in  the  near  vicinity  of  a  v*ry  large  one  2, 
Bfid that  measurements  should  bo  made  of  the  distances  1  a 
and  2  l>  at t  opposite  seasons  of  the  year.  The  variation  ob- 
served would  be  the  indication  of  parallax  sought  for.  He 
assures  us  that  he  had  tried  this  method  without  success. 
The  fact  is,  that  his  telescope  was  far  from  being  capable 
of  resolving  this  question.  But  having  tested  the  method 
in  the  case  of  many  stars,  and  found  the  angles  observed  as 
above  described  apparently  in  the  most  positive  sense  con- 
stant, he  concluded  that  the  stars  arc  so  immensely  distant 
as  to  reduce  the  entire  great  orbit  of  the  earth  to  absolute 
evanescence  in  comparison.  His  contemporaries  were  start- 
led by  this  conclusion,  which  nevertheless  was  the  only 
legitimate  one,  and  which  magnified  a  million-fold  the 
( Ireator's  work. 

The  astronomers  who  followed  Galileo  all  of  them  at- 
tempted the  determination  of  stellar  parallaxes,  being 
Stimulated  by  the  hope  of  thus  demonstrating  the  motion 
of  the  earth;  and  after  Flamsteed,  Boomer,  and  Picard 
had  detected  that  annual  fluctuation  of  star-position  which 
found  a  later  explanation  in  the  aberration  of  light,  Qom- 
how  imagined  that  the  parallax  had  here  been  certainly 
ascertained,  and  wrote  accordingly  his  Copernicus  Trium- 
phant, lie  failed  to  notice  that  the  displacement  then  dis- 
oovercd  took  place  in  a  plane  perpendioular  to  that  of  the 
parallax— that  is,  in  the  plans  ol  the  tangent  to  the  earth's 
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orbit — whereas  the  parallax  should  occur  in  the  plane  of 
tin.'  radius  vector.  And  it  is  a  marvellous  fact,  as  Bradley 
afterward  made  evident,  that  the  Booght-for  proof  of  the 
motion  of  the  earth  was  really  obtained,  though  not  under- 
stood for  a  long  time  after.  The  proof  was  even  more  cer- 
tain and  grand  than  the  parallax  itself  could  have  given, 
but  it  was  not  of  a  nature  to  determine  the  distance  of  the 
stars.  Long  afterward.  Sir  William  Ilersehel,  confident  in 
the  power,  pre\  iously  unexampled,  of  his  new  instruments, 
attempted  the  problem  again.  But  \  ainly.  He  found,  never- 
theless, a  compensation  for  his  disappointment,  in  the  dis- 
covery of  double  stars  :  that  is  to  say,  of  pairs,  in  which  one 
star  revolves  around  another  in  a  proper  period  of  many 
years'  duration.  Thus,  the  search  for  the  stellar  parallax 
led  to  two  grand  eosmieal  discoveries,  itself  remaining  still 
unresolved.  It  was  reserved  for  the  perfection  of  modern 
instruments  to  give  to  this  problem  a  decisive  answer. 
Bessel,  on  studying  with  his  heliometer  the  star  111  Cygni, 
and  comparing  this  with  others  neighboring,  detected  an 
annual  difference  of  position  of  seven -tenth  e  of  a  second, 
and  fixed  the  parallax  at  0.35".  The  distance  of  this  star 
i.-  In  ii- ,  concluded  to  be  equal  to  ;W),01o  mean  radii  of  the 
earth's  orbit,  and  the  time  required  for  its  light  to  reach  us 
is  no  less  than  twelve  years.  The  longest  line,  therefore, 
which  astronomers  are  able  to  command  as  a  base,  observed 
from  this  star,  would  subtend  hardly  more  than  one-third 
of  a  second.  Thus,  the  distance  of  the  stars  becomes  so 
great,  that  the  unit  which  serves  as  a  scale  for  the  dimen- 
sions of  the  whole  solar  system  is  too  small  lor  its  measure- 
ment; on  which  account  it  is  more  common  to  state  it  in 
terms  of  the  time  occupied  by  light  in  passing  over  these 
immeasurable  spaces.  Since  the  velocity  of  light  is  about 
2n«l.lHH)  kilometres,  or  192,000  English  miles, per  second,  it 
reaches  us  from  the  sun  in  403. '.in.,  or  is  Hm.  13.3a.  in  pass- 
ing over  the  ordinary  unit  of  measure  of  celestial  distances.* 
Since,  then,  a  parallax  of  an  entire  second  supposes  a  dis- 
tance from  us  of  206,265  times  that  unit,  there  would  be 
required  3.224  years  (or  3£  nearly)  for  light  to  come  from 
a  star  with  such  a  parallax  to  us.  This  dimension,  equiva- 
lent to  about  1,000,000,000  radii  of  the  terrestrial  globe,  is 
therefore  taken  for  unity  in  the  calculation  of  stellar  dis- 
tances. But  no  star  has  as  yet  been  ascertained  to  have  a 
parallax  so  great  as  one  second,  and  hence  all  the  stars  are 
far  beyond  even  this  prodigious  distance. 

Astronomers  were  encouraged,  by  the  success  of  Bessel, 
to  make  similar  trials  upon  other  stars,  especially  upon 
those  of  the  superior  magnitudes  and  those  which  exhibit 
the  greater  proper  motions,  naturally  supposing  these  to 
be  the  least  distant ;  but  their  success  has  been  inconsid- 
erable. The  only  one  which  seems  to  have  yielded  a  cer- 
tain response  is  a  Centauri,  which  appears  fo  have  a  par- 
allax of  nine-tenths  of  a  second;  but  this  has  been  deter- 
mined only  by  means  of  meridian  observations,  and  re- 
quires confirmation  by  the  method  of  differential  measure- 
ments. In  the  list  following,  we  give  the  probable  paral- 
laxes of  several  of  the  stars;  but  we  warn  the  reader  at 
the  same  time  that  authorities  by  no  means  without 
weight  regard  the  values  here  given  with  serious  distrust. 
The  successor  of  Bessel,  Dr.  Whiehmann,  confessed  to  me 
candidly  that  he  looked  upon  no  stellar  parallax  whatever 
as  certainly  determined,  not  even  excepting  that  of  61 
Cygni;  because  too  many  elements  enter  into  the  problem 
which  may  falsify  the  observations,  made  as  they  must  be 
from  necessity  in  opposite  seasons,  during  which  the  in- 
struments undergo  considerable  variations.  Without  being 
so  sweeping  as  this,  however,  we  will  say,  that  a  parallax 
not  exceeding  a  quarter  of  a  second,  is  a  thing  which  the 
science  of  the  present  day  can  hardly  guaranty  as  certain  : 
Parallaxes  attributed  to  Certain  Stunt, 

Star.  Parallax.       Authority. 

a  Centauri  0.918",  Henderson. 

tu  Cygni...  ii  848,  Bessel. 

a  Lyra? 0.261. 

Sirius 0.280,  Henderson. 

The  pole-Btar  and  Capella,  having  less  than  the  tenth  of  a 
Second. of  parallax,  are  not  included  in  the  list.  It  follows, 
nevertheless,  that,  since  the  stars  in  general  have  no  per- 
ceptible parallax  at  all,  their  distances  cannot  be  less  than 
ten  parallactic  units,  or  2,002,0a0  times  the  distance  of  the 
sun;  and  that  the  time  occupied  by  light  in  coming  from 
them  to  us  cannot  be  less  than  32  years.  This  is  the  con- 
clusion in  regard  to  absolute  measures,  deduced  from  tho 
fads  up  to  the  present  time  ascertained.  I!ut  if  we  seek 
only  relative  measures,  and  are  content  to  know  in  what 
proportion  the  stars  of  various  magnitudes  arc  distant  from 
us,  the  case  is  different,  and  although  even  this  problem  is 
not  without  its  difficulties,  Something  more  i--  discoverable. 

■flo-   more  recent  experiments  made  in   Paris  havt 
-on  loo  kilometres ;  former  ones  gave  298,000 ',  wenreofi 
thai  the  number  assumed  in  the  text,  \\  liii-h  Is  near  the  mean, 
is  preferable  to  either. 


Stnr. 

l*u  nil  lux. 

Authoritv 

1870  Croom 

bridge 

0.226", 

Peters 

l  l  rasa  Maj, 

o.i:;:;, 

Peters 

0.127, 

Peters 
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If  the  stars  were  all  of  the  same  absolute  magnitude, 
their  relative  distances  could  be  promptly  interred  from 
the  rati''  of  their  observed   brilliancies,  since  these  ought 

to  diminish  in  the  ratio  of  the  squares  of  the  distances. 
Bat.  u  b  real  nniformity  of  magnitude  is  not  presumable 
in  fact,  it  is  nol  reasonable  to  assume  it.  Yet,  though  this 
i  limited  number  of  stars,  for  a  very  great 
number,  ami  for  the  average  of  multitudes  all  equal  in 
appnt  -  .i<li\  the  rase  is  different,  and  the  rules  of 

pro ha!  '  lot   us   tit  the  conclusion  that  the  larger 

e  the  nearer,  and  the  smaller  the  more  distant. 
This  conjecture  is  corroborated  by  the  fact,  that  the  stars 
of  the  various  orders  of  magnitude  succeed  each  other 
ting  to  a  similar  photometric  law,  so  that  the  mean 
splendor  of  a  given  order  is  the  same  as  would  be  that 
of  a  star  of  the  superior  order  removed  to  a  double  dis- 
tance. Upon  this  rule  of  probability  has  been  founded  a 
scale  of  relative  stellar  distances  for  all  the  magnitudes 
from  the  first  to  the  most  minute,  which  is  given  in  the 
table  below,  and  of  which  we  have  already  in  §  2  ex- 
plained  the  principles. 

An  additional  aid  in  judging  of  the  relative  distances  of 
the  stars  is  derived  from  their  proper  motions.  Here, 
again,  it  is  evident  that,  if  the  actual  proper  motions  of  the 
stars  in  space  were  all  equal,  and  all  perpendicular  to  the 
observer's  line  of  vision,  the  more  distant  would  give  the 
smaller  apparent  motions.  But  this  supposition  involves 
a  twofold  improbability,  because,  in  the  first  place,  the 
real  velocities  may  be  infinitely  diverse;  and  because, 
secondly,  the  direction  of  movement  may  be  such  as  to 
mask  its  magnitude,  since  when  reduced  to  its  components 
parallel  and  perpendicular  to  the  visual  ray,  the  last-men- 
tioned component  is  only  perceptible.  In  spite  of  this, 
however,  there  eomes  in  here  also  the  aid  of  the  rule  of 
probability  ;  and,  when  we  consider  a  very  large  number  of 
stars,  their  partial  movements  may  be  mutually  compen- 
satory to  such  a  degree  that  the  definite  resultants  remain- 
ing may  be  esteemed  to  exhibit  the  mean  proper  motions — 
motions  which  will  appear  smaller  for  the  more  distant 
star-.  Upon  the  basis  of  these  principles,  and  availing 
himself  of  the  numerous  labors  of  modern  astronomers 
upon  this  subject,  Struve  has  computed  a  table  of  the  stellar 
distances  arranged  in  the  order  of  their  magnitudes,  resting 
on  the  results  already  explained  in  §  6:  which  table  we 
present  below  in  comparison  with  that  deduced  from  pho- 
tometry : 

Table  (J. —  Table  of  Stellar  Distances,  deduced  from  Pho- 
tometry and  from  Proper  Motions. 


Magnitude,. 

Photometric 

From  proper  motions. 

Simple  stars. 

Double  stars. 

1 

1.00 

1.0 

1.0 

2 

1.55 

1.3 

1.4 

3 

2.42 

2.1 

2.0 

4 

3.76 

3.6 

3.2 

5 

5.86 

6.1 

5.9 

G 

9.11 

8.5 

8.2 

7 

14.07 

12.0 

11.6 

8 

22.01 

17.9 

17.S 

9 

34.30 

33.3 

31.8 

10 

53.36 

11 

83.00 

12 

129.12 

IS 

200.90 

14 

312.50 

15 

486.10 

16 

756.20 

Though  the  two  series  are  to  some  extent  sensibly  discord- 
ant, still  it  is  impossible  not  to  discover  a  close  relationship 
between  them  ;  and  inasmuch  as  they  are  severally  deduced 
from  elements  wholly  diverse,  depending  in  the  one  case 
simply  on  the  distance,  and  in  the  other  on  the  square  of 
the  distance,  it  is  out  of  the  question  to  suppose  the  coin- 
cidence to  be  accidental,  and  we  are  compelled  to  accept  it 
as  a  fact  founded  in  nature;  observing  always  to  limit  the 
proposition  to  the  star-  in  general,  and  by  no  means  pre- 
tending that  it  will  be  found  true  in  a  given  particular  ease. 

As  a  final  result,  we  may  state  that,  if  we  give  to  the 
stars  of  the  1st  magnitude  the  parallax  of  one-tenth  of  a 
second,  we  shall  have  for  them  the  time  of  light-travel  to 
reach  us  =  32  years  j  for  stars  of  the  9th  magnitude.  102  I 
years;  and  for  those  of  tin-  16th,  the  minutest  visible  in 
the  Hcrsohelian  telescope,  24.192  years.  All  the  stars, 
therefore,  might  be  annihilated  to-day,  and  nearly  all  of 
them  would  continue  to  be  seen  by  the  inhabitants  of  the 
earth,  very  much  as  they  appear  now,  for  several  genera- 
tion-:. 

Since  we  know  nothing  certain  of  the  real  distances  of 
the  stars,  it  follows  that  their  magnitude  in  respect  to  vol- 
ume remains  wholly  unknown  to  us;  and  more  than  that, 
that  it  is  not  possible  to  compute  it  even  for  those  which 
have  parallax,  since  one  and  all  are  absolutely  without 


measurable  diameter.  It  is  true  that,  in  good  instruments, 
the  stars  in  general  exhibit  an  apparent  disk  by  which  the 
ancient  observers  were  deceived;  but  this  appearance  is 
simply  an  optical  illusion  occasioned  by  diffraction,  and  it 
may,  in  fact,  be  easily  increased,  by  simply  placing  before 
the  objective  a  diaphragm  of  smaller  aperture.  If  our 
sun  were  removed  to  the  distance  of  the  parallactic  stellar 
unit,  it  would  hardly  subtend  a  diameter  of  0.009.V  ;  that 
is,  its  apparent  magnitude  would  be  less  than  y^jjth  of  a 
second,  and  would  be  wholly  unmeasurable.  The  intensity 
of  its  light  also  would  be  reduced  to  that  of  a  star  of  the 
sixth  magnitude.  As.  therefore,  it  is  impossible  to  know 
the  distances  of  the  stars  in  absolute  measure,  so  likewise 
it  is  similarly  impossible  to  know  their  material  dimen- 
sions. 

£  8.  Proper  Motion  of  the  Sun. 
If  the  stars  have  motions  of  translation  in  space  proper 
to  them,  it  is  quite  natural  to  suppose  that  the  sun  has  a 
similar  motion,  and  that  consequently  his  entire  attendant 
system  is  in  movement  with  him.  But  though  this  conclu- 
sion on  the  part  of  astronomers  was  inevitable,  the  verifi- 
cation of  the  motion  and  the  determination  of  its  magni- 
tude are  problems  demanding  an  inheritance  of  observa- 
tions of  a  much  higher  degree  of  precision  than  have 
belonged  to  any  which  they  possessed.  Sir  William  Ilcr- 
schel  made,  nevertheless,  a  bold  attempt  to  resolve  it,  and 
was  successful  not  only  in  marking  out  the  method,  but 
even  in  applying  it  with  satisfactory  results.  In  order  to 
understand  this,  it  is  necessary  to  premise  that,  inasmuch 
as  all  the  stars  are  not  equally  distant — in  other  words, 
fixed  upon  the  surface  of  a  single  geometrical  sphere  (an 
absurd  hypothesis) — if  our  sun  is  really  in  motion.it  must 
follow  from  that  very  fact  that  all  of  them  will  be  ap- 
parently so,  precisely  as.  to  a  person  passing  through  a 
wood  or  an  open  country  anywhere,  all  the  trees  and  other 
objects  differently  distant,  though  actually  fixed,  seem  to 
him  to  be  moving.  It  might  thus  happen  that  a  great  part 
of  the  stellar  movements  of  which  we  have  spoken  might 
be  due  to  the  translation  of  our  sun  in  space,  and  therefore 
be  only  apparent,  or,  in  the  language  of  astronomy,  paral- 
lactic. But,  if  this  is  the  cause  of  some,  it  certainly  is  not 
of  all ;  and,  by  the  complication  of  apparent  with  real  mo- 
tions, the  difficulty  of  the  problem  is  considerably  increased. 
In  order  to  attain  success  in  its  resolution,  therefore,  we 
must  analyze  the  conditions  separately,  beginning  with  tlio 
supposition  that  all  the  stars  are  motionless,  though  dif- 
ferently distant,  and  considering  what  must  be  the  conse- 
quences resulting,  on  this  hypothesis,  from  the  solar  move- 
ment only. 

(1)  In  the  first  place,  then,  the  apparent  stellar  move- 
ments will  always  take  place  in  the  plane  passing  through 
the  star  and  through  the  line  traversed  by  the  sun,  or 
(what,  according  to  the  known  mechanical  principles  of 
relative  motion,  is  the  same  thing)  will  be  always  in  the 
plane  of  that  great  circle  passing  through  the  sun  and  the 
star  which  is  determined  in  direction  by  the  apparent 
movement. 

(2)  For  any  other  star  (the^bsence  of  real  motion  being 
still  supposed)  the  same  thing  will  be  true;  so  that  the  two 
planes  will  intersect  in  the  line  of  the  sun's  path,  and  the 
circumferences  of  the  two  great  circles  which  they  trace 
out  on  the  celestial  sphere  will  cut  each  other  in  a  point 
constituting  what  is  called  the  vertex  of  translation. 

(3)  If  a  third  star  be  taken,  regarded  also  as  motionless, 
its  plane  must  in  like  manner  intersect  the  others  in  a  line 
common  to  all :  and,  by  thus  proceeding  from  star  to  star 
through  the  whole  heavens,  we  shall  find  that  all  will  have 
a  common  intersection  and  a  single  apex  or  vertex  of  con- 
vergency.  marking  the  point  on  the  celestial  vault  toward 
which  the  sun's  movement  is  directed. 

In  the  second  place,  the  apparent  motions  will  be  sub- 
ject to  an  extremely  simple  law  :  all  the  stars  will  seem  to 
diverge  on  the  side  toward  which  the  sun  is  moving,  and 
to  converge  in  the  opposite  region,  as  happens  to  a  person 
walking  in  an  avenue  bordered  by  parallel  rows  of  trees, 
to  whom  those  before  him  seem  to  separate,  and  those 
behind  to  approach  each  other.  This  is  what  ought  to 
happen,  on  the  assumption  that  the  stars  are  all  fixed,  and 
their  motions  all  apparent. 

But  if  the  stars  are  themselves  in  motion,  the  problem  is 
complicated  by  the  effect  of  their  several  proper  velocities, 
and  the  real  velocity  in  a  particular  case  may  be  so  com- 
pounded with  the  apparent  as  to  mask  it  entirely,  or  even 
to  reverse  it.  As  this  is  the  case  with  which  we  have  prac- 
tically to  deal,  we  must  resort  for  its  solution  to  another 
principle,  which  is  this — that,  according  to  all  the  proba- 
bilities, the  individual  stars  will  have  movements  severally 
directed  toward  every  possible  point  of  space,  and.  being 
very  numerous,  will  compensate  and  extinguish  each  other, 
leaving  instead  a  resultant,  which  will  bring  into  full  evi- 
dence the  single  motion  due  to  the  translation  of  the  sun. 
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Such  is  the  principle  by  which  the  theoretic  discussion  of 
these  movements  is  guided.  The  compounded  movements 
which  observation  gives  must  be  accurately  determined, 
and  their  absolute  resultant  ascertained;  and  this  may 
then  be  regarded  ;is  the  definitive  expression  of  the  solar 
motion,  the  other  movements  being  treated  as  accidental, 
and  being  reciprocally  destructive.  Modern  mathematical 
analysis  furnishes  precise  rules  for  fixing  this  resultant, 
but  for  the  development  of  these  we  cannot  here  afford 
tip  ace. 

Such  a  method  of  precision  was  not,  however,  that  em- 
ployed by  Herschel.  He  simply  traced  in  the  celestial 
sphere  the  great  circles  apparently  described  by  various 
stars  having  large  proper  motions,  and  saw  that  the  inter- 
sections of  their  planes  of  movement,  when  taken  two  and 
two,  tended  to  converge  toward  the  constellation  Hercules, 
and  that  the  most  nearly  central  point  in  the  area  of  con- 
vergence, assumed  as  the  vertex  of  the  solar  translation, 
had  for  co-ordinates  the  values  A.  II.  =  215°  52',  Peel.  N. 
=  49°  58' ;  confessing  this,  nevertheless,  to  be  but  a  rough 
approximation. 

The  astronomer  who,  next  after  Herschel,  occupied  him- 
self seriously  with  this  problem,  was  Argelander.  Com- 
paring his  own  observations  with  those  of  Bradley,  he 
deduced  the  proper  motions  of  many  stars,  and  from  them 
inferred  the  co-ordinates  of  the  vertex  of  translation  to  be 
A.  R.  =  2:»7°  49',  Decl.  N.  =  2S°  50''.  And,  from  very 
elaborate  investigations,  Otto  Struve  found  the  values 
A.  K.  =  261°  23',  Decl.  N.  =  37°  35'.  Connected  with 
these  labors  are  the  later  ones  of  W.  Struve,  who  assigned 
for  these  co-ordinates  A.  R.  =  259°  9',  Decl.  N.  =  12°  51' ; 
making,  however,  corrections  of  quantities  introduced 
which  are  not  always  justifiable,  and  showing  that  a  very 
great  difference  in  declination  might  be  produced  by  slight- 
ly varying  the  latitude  of  the  observatory  at  Greenwich. 
All  these  labors  were  founded  on  observations  made  in 
the  northern  hemisphere.  Galloway  chose  to  discuss  those 
of  the  southern,  and,  comparing  the  observations  of  La- 
caillc  with  others  more  recent,  determined  for  the  vertex 
of  translation  the  co-ordinates  A.  It.  =  259°  46',  Decl.  N  = 
32°  29'.  Leo  de  Ball,  from  a  new  investigation  on  southern 
stars,  finds  A.  K.  =  269°  lilt';  D.  =  23°H'N.  Mean  of  all, 
and  most  probable  values,  A.  R.  =  261°  +  5°  ;  D.  =  27° ±  4°  N. 
It  can  accordingly  admit  of  no  doubt  that  this  result  is  pretty 
near  the  truth.  And  it  is  manifest,  besides,  that,  in  order 
to  discover  the  direction  of  this  movement,  there  is  no  need 
of  knowing  the  distance  of  the  stars,  since  the  deduction  is 
drawn  from  their  apparent  displacement  only.  If,  however, 
we  would  assign  an  absolute  value  to  the  motion  in  space, 
the  knowledge  of  this  distance  is  necessary.  Otto  Struve, 
on  the  principles  of'  stellar  distances  already  explained  in 
the  preceding  portions  of  this  article,  found  that  the  proper 
motion  of  the  sun,  as  observed  from  a  star  of  the  5th  mag- 
nitude, would  amount  in  79  years  to  3.508"  in  right  ascen- 
sion, to  0.800"  in  declination,  and  to  4.597"  in  a  great  cir- 
cle of  the  sphere.  Considering  this  motion  as  a  motion  in 
space,  and  founding  the  computation  upon  the  hypothetic 
stellar  distances  above  referred  to,  it  would  follow  that  it 
must  amount  to  a  little  more  than  one  and  a  half  radii  of 
the  earth's  orbit  (1.623)  per  annum,  or  154.9110,000  of 
miles — a  value,  however,  extremely  uncertain,  because  of 
our  ignorance  of  the  absolute  distances  of  the  stars.  Nat- 
urally, such  a  motion  cannot  be  rectilinear,  and  its  direc- 
tion must  vary  with  time:  hut  these  are  points  in  regard 
to  which  the  answers  must  be  left  to  be  supplied  by  distant 
posterity.  Where  may  he  the  centre  of  this  movement,  or 
whether,  indeed,  there  is  a  material  centre  at  all,  and 
whether  the  curve  is  not  determined  by  the  resultant  action 
of  many  centres,  is  wholly  unknown,  and  any  attempt  to 
define  it  must  be  regarded  as  at  present  premature. 

When  once  the  motion  of  the  sun  is  established  in 
amount,  if,  resuming  the  consideration  of  the  stellar  nm\  e 
ments,  we  subtract  from  them  what  is  due  to  parallax, 
the  remainder  will  be  the  movement  which  belongs  to  the 
individual  star.  The  motions  thus  found  form  a  cla-s  of 
residual  phenomena  of  observation  which,  after  an  enor- 
mous succession  of  ages,  may  possibly  be  reduced  to  lawj 
for  the  present  they  are  seemingly  accidental.  We  may 
observe,  nevertheless,  that,  as  Struve  and  Proctor  have 
shown,  the  direction  of  solar  motion  very  slightly  affects 
the  apparent  motions  of  particular  stars— a  fact  which  ap- 
pears from  the  in-pe  ii I'  Table   V,  where  the  columns 

8,  9,  and  10  give  the  individual  motions  after  the  paral- 
lactic motions  due  to  translation  have  been  eliminated. 

The  existence  of  such  a  multitude  of  movement--  among  the 

stars  will  be  less  a  matter  of  surprise,  when  we  proceed,  u 
we  now  propose  to  do,  to  show  that,  in  those  regions  where 
we   imagine    rest    and    eternal   sib-nee  to  reign,  there  c\i>N 

an  almost   inconceivable  activity,  with  centres  of  imn 

and  orbital  velocities  very  much  more  considerable  than 
any  of  which  our  planetary  system  affords  example*. 


I  9.    Double  Stare. 

Many  stars  which  to  the  naked  eye  appear  simple  are 
found,  when  observed  with  instruments,  to  be  composed 
of  two,  and  occasionally  of  three  or  more,  extremely 
close  together,  of  magnitude-;  sometimes  equal  and  some- 
times very  different.  These  arc  called  double  or  multiple 
stars.  The  close  approximation  of  the  bodies  in  these  in- 
stances may  either  be  a  simple  effect  of  perspective,  in 
virtue  of  which  two  stars  widely  distant  from  each  other 
are  projected  upon  very  nearly  the  same  point  of  vision, 
or,  in  the  second  place,  may  be  owing  to  a  physical  connec- 
tion existing  between  them,  the  consequence  of  some  sort 
of  force  binding  them  together,  as  is  true  of  the  planets 
and  the  sun.  In  the  first  case,  the  objects  are  called  opti- 
cally double;  in  the  second,  physically  SO.  To  determine 
whether,  in  a  particular  instance,  such  a  bond  of  union 
exists,  is  a  work  exacting  delicate  observation  and  laborious 
calculation.  Let  us  take  a  hasty  glance  at  the  result.-  of 
these  studies. 

Already,  more  than  a  century  ago  (in  1707).  Mitchell 
had  BQSpected  a  connection  of  the  kind  hei  e  suggested,  from 
a  study  of  the  question,  how  great  would  be  the  probability 
of  the  occurrence  of  accidental  combinations  involving 
only  a  few  seconds  of  distance  hetweon  the  members,  on 
the  supposition  that  the  stars  had  been  strewn  at  random 
through  space,  lie  found  that,  for  the  case  of  two  stars  of 
the  2d  magnitude,  the  chances  were  500,000  to  I  against 
such  an  occurrence.  Now,  of  such  combinations,  we  have 
several  examples,  as  a  Ccntauri,  a  Gcminorum,  etc.  But 
this  probability  does  not  suffice  to  establish  the  fact.  A 
more  substantial  argument  is  derived  from  a  consideration 
of  the  proper  motions.  If  the  stars  are  accidentally  com- 
panions, their  proper  motions,  whether 'apparent  or  real, 
ought,  since  the  objects  are  usually  of  different  magnitudes, 
to  be  different:  and  hence  these  objects,  in  the  progress  of 
time,  should  separate.  Now,  it  happens,  in  point  of  fact, 
that  various  stars  of  this  class,  though  endowed  with  con- 
siderable proper  motions,  preserve  sensibly  the  same  rela- 
tive distance  for  very  long  periods  of  time.  Such  are  the 
two  companions  of  a  Centaun,  the  two  of  Castor.  7  Vir- 
ginis,  and  f  I'rsie  Majoris,  all  of  which  are  unequal,  and 
a  great  multitude  of  others.  Alpha  Ccntauri,  hardly  sep- 
arable in  the  time  of  Lacaille,  has  so  great  a  proper  motion 
that,  were  not  this  common  to  both  members  of  the  pair, 
they  ought  now  to  be  6  minutes  apart.  Even  this,  how- 
ever, is  not  a  criterion  wholly  infallible,  for  it  is  a  possi- 
bility that  proper  motions,  in  spite  of  diversities  of  real 
amount,  may  so  manifest  themselves  as  to  exhibit  very 
minute  differences.  But  the  characteristic  which  rigor- 
ously decides  the  question,  is  the  positive  fact  that,  in  many 
instances,  one  star  of  a  pair  revolves  around  the  other  in  a 
closed  curve,  described  according  to  the  laws  of  central 
forces.  The  grand  discovery  of  this  fact  is  due  to  Sir 
William  Herschel.  When  that  astronomer  had  so  perfected 
his  instruments  as  to  enable  him  to  penetrate  farther  into 
the  depths  of  space  than  all  who  had  gone  before  him.  he 
proposed  to  himself,  proceeding  on  the  principle  of  Galileo 
( {i  7),  to  resolve  the  problem  of  the  parallax.  Having 
Minted  for  this  purpose  a  number  of  the  more  brilliant 
Ftars,  each  of  them  accompanied  by  minute  and  very  near 
neighbors  separated  from  them  only  by  a  lew  seconds,  he 
measured  their  distances  as  exactly  as  possible,  and,  by 
means  of  a  micrometer  of  his  own  invention,  determined 
the  angle  between  the  arc  passing  through  the  pair  and  the 
horary  circle — an  angle  which  is  called  the  angle  of  posi- 
tion.  If  there  were  any  annual  paralla  \  u  liah\  er,  it  ought 
to  be  brought  to  light  by  the  variation  either  of  the  dis- 
tance or  of  this  angle.  But  after  many  and  accurate  meas- 
urements in  all  the  different  seasons  of  the  year,  he  failed 
to  detect  anything  certain,  and  accordingly  for  the  time 
abandoned  the  pursuit.  Having,  however,  in  the  mean 
time,  further  perfected  his  instruments,  he  returned  once 
more  to  the  labor  with  the  hope  of  a  happier  result.  What 
was  his  surprise  to  discover  that  Some  of  the  stars  which 
had  before  appeared  to  him  double  were  so  no  longer,  and 
that  <ilbers  had  notably  changed  both  in  position  and  in  dis- 
tance !  If  every  hope  of  the  annual  parallax  bad  thus  van- 
ished, there  was  nevertheless  presented  here  an  indication 
of  fl  parallax  of  a  higher  order,  due  either  to  the  general  mo- 
tion of  the  system,  or  to  the  mot  ions  of  the  iudh  idual  slai  - 
To  encourage  the  observer  in  pursuing  these  researches,  the 
theory  of  Mitchell  of  a  bond  of  connection  between  the 
stars  was  certainly  not  without  its  relevancy,  and  it  Imp 
pened,  in  fact,  that  after  several  years  of  assiduous  inves- 
tigation, be  was  enabled,  in  1802,  to  announce  to  the 
tilie    world,  that    some    of    the    stars    have    really    luminous 

satellites  revolving  round  them  in  period-;  comparatively 
brief:  as.  for  example,  t,"  Herculifl  in  36  years;  ij  Corona  B01 
alia  in  1 1  years ;  g  Canon,  a  triple  star,  of  which  tin-  leaser 
revolves  in  59  years;  £  Ursas  Majoris  in  B3  yean;    ind  so 

on.      It  was  naturally  tin'  case  that  (he  firsl  determinations 
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of  thee*  motions  were  rcducti  from  Bimple  fraction  ol 
;i  revolution,  but  ihej  were  sufficient  then  to  establish  with 

.uiiv  the  curvilinear  character  of  the  apparent  or] 

an  i  these  *■  th  la]  i<  ol  time  hare  g •  on  developing,  till 

Jlt  |, ;.  ■  I  In  bodies  have  oomph  te  I  moi  i 

than  one  revolution.     The  number  of  pairs  discovered  to 

be  physical  h  oon  dl   in  HerscbeTa  first  list,  bae 

mtinuallv  increasing,  as  well  in  oonsequi  pee  of 

the  increasing   number  of   newly-discovered   binaries    by 

ease  which  baa  kepi  pace  with  tin-  im- 

il  instrument*     as  through  the  extensive  arc* 

,,i  revolution  described  by  the  smaller  members  of  the  pairs 

eater,     Since  the  time  <>!'  Bii  William  rlerschel 

this  investigation  has  been  prosecuted  by  his  ion,  Sir  John, 

South,  Dawes,  and  many  others,  but  especially 

by  Struve,  who,  with  the  Boperh  refractor  of  Dorp  at,  earlj 

.  an  exceedingly  rioh  catalogue,  embracing  no 

;  than  31 12  double  stars  —a  number  which  has  contin- 
ued to  grow  with  time,  and  a!  presenl  amounts  t re 

than  B000,  one  tenth  part  of  which  al  leas!  are  in  motion. 
Qui  ii  il  all  the  very  close  stars  are  physically  connected, 

ign  suoh,  as  we  shall  presently  see,  is  the  case  with 
most  of  tbem.     I"  n  re  examination  and  re-moasuremenl 

b  we  have  made  of  the  stars  in  Struve's  catalogue  to 

lumber  of  1082,  we  have  found  that  181  have  noticeably 
moved  with  a  motion  presumably  orbital, that  in  29]  other 
instances  the  variation  is  doubtful,  and  that  in  606  il  has 
qo(  been  sensible,  or  has  nol  exoeeded  the  probable  errors 
of  observation.  It  is  to  be  remarke  I  that  simple  displace- 
ments in  angular  position  or  in  distance  may  possibly  be 
the  t-iii  ■  i  ol  proper  motion,  and  not  of  central  forces;  on 
which  account,  whenever  the  successive  positions  of  the 
star  do  nol  present  a  Bensible  curve,  the  ease  is  doubtful; 
and  such  a  case  seems  to  be  that  of  01  Cygni,  since  the  re- 
cent labors  of  Flammarion  upon  this  object. 

It  is  "i  the  Brat  interest,  therefore,  to  ascertain  the  nature 
of  the  apparent  curve  described  by  a  satellite  about  its 
primary,  in  order  to  establish  the  reality  of  any  physical 
necti  >n  whatever.  This  Bottled,  we  may  afterward  re- 
cognize the  real  curve  desoribed  by  the  satellite  in  Bpace, 
and  then,  by  applj  ing  the  principles  of  mechanics,  demon- 
strate the  nature  ol  the  force.  Observation  has  shown  that 
the  curve  \<  usually  an  oval,  approaching  nearly  to  an 
ellipse,  and  in  most  oases  perfectly  elliptical.  Hut  the  de- 
termination of  this  eurve  with  precision  is  by  no  means 
easy.  The  distances  to  be  measured  are  bo  minute,  thai  an 
error  of  a  fraction  of  a  Becond  is,  in  the  outset,  an  enormous 
quantity — much  greater  for  tin'  case  in  hand  than  were  the 
errors  of  the  old  astronomers  before  Kepler's  time,  in  their 
rule  observations  of  solar  and  planetary  movements.  It  is 
iri'li.-pcnsaUf.  therefore,  to  guard  against  such  error-,  nut 
only  by  multiplying  observations,  but  also  by  employing  a 
proper  and  cautious  reduction.  Not  only  are  there  differ- 
ences, ami  even  systematic  differences,  among  the  various 
observers  in  regard  to  these  measures,  but  the  same  ob- 

■  .  at  different  times  and  in  different  positions  of  the 
Star,  differs  from  himself.  Hence  the  investigation  of  the 
apparent  orbit  only  is.  to  begin  with,  a  matter  of  no  Blight 
difficulty.  The  most  convenient  method  of  finding  it  is  to 
construct  graphically,  upon  y     « 

an  arbitrary  scale,  i  be  posi- 
tions in  angle  and  in  dis- 
tance aasigne  I  to  the  body 
I  vation.and  through 

the  points  thus  laid  down, 

U)    draw    with    a   free    band, 

the  curve  which  best  repre- 
sents them  all,  and  passes 
io  ae  to  make 
the  differences  a  minimum. 
A  glance  w ill  show  u  bather 
the  curi  e  has  a  closed  ox 
mtour  whether  it  is 
elliptic,  hyperbolic,    i    i  e 

I n  the  case  of  a 
closed  oun  e,  most  Ft  equenl 
1\  occurring,  it  n   whether  the  theoretic  generat 

I  order,  viz., 

*(j-2  f  by*  i  7  -i-  l  =  0, 

satisfies  thi  and.  when  this  happens,  the  curve 

is  an  ellipse.      1  DS  which  define  such 

a  curve  arc  five  in  Dumber,  ID  Btricl  theory  five  ascertained 

points  upon  ita  contour  suffice  to    Letermineit  completely  : 

but,  in  prai-tice,  as  many  points  are  taken  as  possible,  and, 
by  the  method  of  least  squares,  or  other  modes  of  interpola- 
tion, the  most  probable  values  arc  ascertained. 

The  apparent  curve  having  thus  been  fixed,  we  hai  e  next 
to  seek  the  real  ourvej  this  part  of  the  problem  is 

partly  indeterminate,  we  must  introduce  into  it  some  theo- 
retic element.     The  apparent  orbit   which  we  Bee,  being 


only -the  projection  of  the  true  orbit  upon  tho  celestial 
sphere,  it  might,  if  elliptic,  be  the  projection  of  any  one  of 
a  variety  of  curves  suitably  placed  in  space  to  produce  this 
effect  bj  perspective.  It  might,  for  instance,  be  the  pro- 
jection of1  a  circle,  of  an  ellipse,  or  even  of  a  curve  of  double 
curvature.  But  this  last  possibility  may  lie  dismissed  if, 
on  comparing  the  various  sectors  of  the  apparent  orbit,  we 
lind  their  areas  proportional  to  the  times  of  describing 
them  :  since  we  know  that,  whenever  this  proportion  is  true 
in  any  projection  whatever  of  an  orbit  upon  a  plane,  the 
orbit  must  be  described  under  the  influence  of  a  central 
foroe,  and  must  necessarily  itself  be  plane.  Whenever, 
therefore,  calculation  from  the  observations  assures  us  that 
this  proportionality  of  areas  to  times  actually  exists,  W6 
may  be  certain  that  the  orbit  is  plane.  But  this  does  not 
wholly  remove  from  the  problem  its  character  of  indeter- 
minateness.  The  ellipse  of  projection  may  be  produced  by 
more  than  one  species  of  force :  (I)  from  a  force  directed 
toward  the  centre,  and  varying  directly  as  the  distanoOj 
1 1' )  from  a  force  directed  toward  a  focus,  and  varying,  a>  in 
the  ease  of  the  planets,  inversely  as  the  square  of  the  dis- 
tance; (;i)  from  a  force  directed  toward  any  point  in  tho 
interior  of  the  ellipse,  supposing  it  to  vary  jointly  as  the 
inverse  square  of  the  distance  and  as  a  function  of  tho 
angle  made  by  the  radius  vector  with  a.  fixed  direction.  In 
practice,  however,  this  indcterminateness  is  easily  settled. 
1 1  suffices,  indeed,  to  consider  that  the  apparent  orbit  is  tho 
base  of  a  cylinder,  of  which  the  observer's  eye  is  in  t  be  axis, 
ami  which  is  intersected  normally  by  the  surface  of  the 
celestial  sphere,  which  is  there  practically  coincident  with 
its  tangent  plane;  the  true  orbit  being  another  section  of 
this  same  cylinder  made  by  a  plane  otherwise  inclined  to 
the  axis.  Hut  in  these  two  sections,  the  axis  ol'  the  cylinder 
determines  a  centre  common  to  both  ellipses  ;  so  that,  if  tho 
principal  star  is  in  the  centre  of  the  true  orbit,  it  must  also 
be  in  the  centre  of  the  apparent  orbit ;  anil  if  the  primary 
i-  out  of  the  centre,  the  force  cannot  be  of  the  first  kind, 
but  must  be  of  tho  second.  Now,  in  practice,  this  is  tho 
ease  usually  met  with  ;  that  is,  the  star  is  eccentric  in  tho 
apparent  orbit.  Let  us  take,  for  example,  Fig.  7,  which 
Fig.  7. 
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represents  the  orbit  of  f  Ursa?  Majoris.  and  let  X  S,  K  W 
be  two  co-ordinate  axes  drawn  through  the  principal  star, 
N  S  being  coincident  with  the  hour-circle  and  F  W  per- 
pendicular to  it.  Only  the  second  and  the  third  hypoth- 
eses of  force  remain  to  be  considered.  In  favor  of  the 
second,  is  the  analogy  of  the  planets;  of  the  third  we  have 
no  example  in  celestial  mechanics,  but  only  in  certain 
phenomena  of  electric  currents.  We  have,  therefore,  only 
to  try  whether  the  second  will  represent  the  movements. 
This  premised,  let  us  consider  the  apparent  orbit  (Fig.  7). 
From  the  calculation  of  the  constants  of  the  general  equa- 
tion we  easily  determine  the  co-ordinates  of  the  centre  of 
the  apparent  ellipse,  which,  as  just  observed,  is  also  that 
of  the  real  ellipse.--"  Then,  as  the  principal  star  must 
occupy  the  focus  of  the  true  ellipse,  by  drawing  the  lino 
C  S'  and  producing  it  to  the  perimeter,  we  obtain  A  B,  the 
major  axis  of  this  same  true  ellipse.  Now.  by  the  theory 
id'  the  ellipse,  it  is  known  that  the  axes  of  an  ellipse  pro- 
jected on  a  plane  oblique  to  it  will  be  projected  into  con- 
jugate diameters  of  the  ellipse  of  projection;  whence,  tho 
position  of  A  B  and  its  conjugate  being  ascertained,  wo 
determine,  by  means  of  familiar  formula1,  the  position  of 
the  axes  of  the  original  or  projected  ellipse,  and  also  its 
eccentricity  and  its  inclination  to  the  plane  of  projection. 
Thus,  therefore,  tho  geometric  elements  of  the  curve  be- 
come known  ;  that  is  to  say,  its  dimensions  and  its  position 
in  space.  The  mechanical  elements  arc  the  periodic  time 
and  the  time  of  perihelion  passage,  which  arc  calculated 
without  difficulty  from  the  epochs  of  the  observations. 
The  general  idea  here  given  of  the  solution  of  this  prob- 
lem will  suffice  for  our  present  purpose.  The  results  aro 
exhibited  in  the  following  table,  in  which  are  embraced 

*This  calculation  is  explained  in  treatises  by  various  aulbors 
on  lines  of  the  second  order;  as,  for  instance,  by  Boucharlat. 
It  is  applied  in  his  method  of  computing  the  orbits  of  double 
stars  as  given  by  Sir  John  Herschel.    (See  Mem.  Royal  Astr.  .Soc.) 
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some  of  the  stellar  orbits  most  to  be  relied  on,  mostly  from 
Chambers,  but  with  additions  from  other  astronomers: 
Tablk  H. — Catalogue  of  certain   Star*  physically  Double, 
with  the  Element*  of  their  UrbiU, 


f  Merctilis 

Tj  Coronse  Borealis 

£  Cancri 

c  l  i  -■.!■  M  ajcrls 

a  Centaur! 

u>  Leon  is 

711  OphiuchJ 

8062  2 

■y  I  'oronae  Australis... 

k  Bootig 

Cygni 

7)  i  tessiopeiae 

y  V  irginis. 

a  t  loronaa  Borealis..... 

laator 

-  Bool  is 

y  Leon  is 

femae 

B131  i 

Procyon 

£  Libra: 

Shrills  


Aothorltj. 


\  lllarceau. 
Wlnnecke. 

Midler. 

i    1 1 1     n 
■:.  iv  Powell. 

M -idler. 

m  idli  i 
Mfidler. 
Schiaparelli. 
.1.  Berachel. 
Hind 

i    B  Powell. 
rerschel, 
Jacob. 
J.  Hersohel. 
Hind. 
Doberck. 
Dubiago. 

These  four 

ore  very 
uncertain. 


Taulb  K. —  Table  of  some   Double  Stare   having  different 
Colors  in  their  Components. 
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14  39  1* 
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a  H  irculiB r  17  8  4.1 

,*  C      -,  Itf  25  28 

o-  CwslopeUe..  83  52  26 


Declin. 
1870. 


0    41     15   +  57      7.s 


+     2      S.l 


Mag.  of 

OOllipO' 

lliTM-. 


4        1\i 


+  29  li.ii  .V.j  8 

+  27  :n.t  3  7 

+■  37     8.6  5  « 

+  1*  S2.2  $H  :V, 

+  27  41.3  3  7 

+  55      1.6,6  h 


fellow... . . . 

Pb  le  green   . 

I  H. in.'.'. 

I  l:  .,,,_• 

Pule  orange, 

u  bite 

Orange. 


Purple. 
Bine. 

■ 
,.    . 
Bea-gTMO. 

Light  imrple. 

Rmerald'greeD. 
Sapphire -blue. 
Brlgbt  blue. 


One  ease  occurs,  however,  which  cannot  be  treated  in  the 
way  above  described;  it  is  the  case  in  which  the  true  orbit 
lies  in  the  plane  passing  through  the  observer's  eye,  and  is 
consequently  projected  into  a  straight  line.  In  this  case 
other  expedients  must  be  resorted  to ;  and  it  is  necessary 
to  wait  until  the  star,  with  a  gradually  slackening  move 
ment.  reaches  the  limit  of  its  course  and  returns  in  the 
opposite  direction.     Such  cases  as  yet  are  rare. 

But  the  determination  of  the  relative  orbit  leaves  still 
the  question  of  real  dimensions  unsolved.  To  settle  this 
we  must  suppose  the  distance  of  the  star — that  is  to  say, 
its  parallax — to  be  known:  that  given,  it  is  manifest  that 
from  the  apparent  diameter  of  the  orbit  in  eeconds,  and 
from  its  inclination,  the  real  magnitude  of  the  true  orbit 
can  be  determined,  and  consequently  also,  by  means  of  the 
commonly-accepted  constant  for  the  attraction  of  matter, 
the  mass  of  the  system,  and  the  mean  motion  or  periodic 
time.  But  here,  unfortunately,  science  fails.  The  par- 
allaxes are  so  small  and  uncertain  that  none  of  them  can 
be  definitely  stated.  The  star  ill  Cygni,  which  was  believed 
to  be  physically  double,  and  which  has  a  sensible  parallax, 
might  have  given  an  important  result,  but,  inasmuch  us 
recent  scrutiny  of  this  object  seem-  to  proi  e  that  it  is  only 
double  optically,  we  learn  from  it  nothing  certain.  Up  to 
the  present  time,  a  Centaurl  is  the  only  star  which  gi\  ee  us 
any  indication  available  for  this  purpose,  lis  parallax 
may  amount  to  0.98";  and.  if  this  is  to  be  depended  on,  as 

the   semi-diameter   of  its    orbit    amounts  to  20.89",  and    its 

period  to  77  years,  it  follows  that  its  real  orbit  must  be 
about  twenty  times  greater  than  that  of  the  earth,  and 
that,  in  mass,  it  must  be  three-quarters  as  great  as  the  sun, 

Tl rbit  in  reality,  therefore,  must  he  about  et|ital  in  mean 

diameter,  though  not  in  eccentricity,  to  thai  of  Hallcy'a 
oomet.  The  semi-axis  of  the  comet's  orbit  equals  sei  enteen 
semi-diameters  of  the  earth's,  and  its  eccentricitj  u  0.96. 
Since,  furthermore,  the  principal  star  has  a  proper  n 
of  3.6",  it  follows  that  its  linear  veloeitj  of  translation  in 
space  is  371,000,000  miles  per  annum.  But  Hind'i 
results  greatly  modify  these  deductions. 

These  proper  motions  may  possibly  complicate  sensibly 
the  phenomena  of  the  real  movements.     Since  the  | 
gat  ion  of  light  from  the  star-  to  us  occupies  an  appreciable 

time,  ii  follows  that,  if  thej  ore  approaching feeding, 

the  phases  of  apparent  movement  will  no  long* 

to  those  of  the  irue  movement,  bnt  will  be  aceelernl 

retarded  according  to  the  direction  which  the  star  i 


■  Powi  II,   V   <■■     I  '. .  Sec,  No.  wi.  p.  170. 


mSi   asioning  thus  a  phenomenon  ana 

1,1   the  aberration  oi  the  light  of  the  planets   in  i 

Id  thi    pertui  bati  ■■ 
» isible    saU  Hi  toe    maj    be    subject   from   the    ti  fl 

ii   which,  in  tri]  |   mul- 

tiply may  produce  on  each  other, 

1 Komple,  the  case  in   the  trip1.    ;  i 

Strove.  Compttt   Rendtte,    \.  |ui\.  ,,.  1467),  in  which,  in 
the  more  distant   -tar.  a  perturbation  due  t.,  the  i 
to  exist  in  fact 

We    have    >:ii,|  el-.-vs  liere  that   BOOK 

rounded  bj  a  retinue  of  dark     tan     iei 

Algol.     From  the  calculation  ol  proper  mot 

made  e\  idem  that  othi  i  .  ,  .,,„„ 

the  influence  ol  such  invisible  bodies.    Irregular  movements 

manifesting  themselves  in  Siriui  ami  Iv  -,•  t>< 

the  belief  that  they  were  thus  disturbed  :  mid  l] 

'""'  h  >-   ' n  fully  reri fie  I  of  both  of  tin  ■  has 

bi  i  n   'ii    :o\  i  red   that  each  has  reall)    :i  Scull 

indeed  of  observation,  because  immersed    En  tl 
the  principal,  hut  brought  to  light  and  measured  b 
powerful  refractoi  -  ol  modern  times. 

If  we  consider  for  a  moment  the  physio 
oi  these  luminous  systems  and  their  obscure  attendants,  we 
cannot  but  experience  a  profound  astonishment  In  bo 
eccentric  a  system  as  that  of  a  Centauri,  the  planet 
these  primaries  must  atone  time  receive  the  heatol  !"•■ 
suns,  both  very  near,  and  at  another,  of  one  near  and  an 
other  ox  t  rem  el  j  distant.    Who 

of  life  subj<    i  to    m  b  a  pet  iodioitj  '-     Only  the  wisdom  of 
Him  who  with  the  fewest  insti  umentalitb  m 

plish   results  infinite  in  variety.     Add  to  this  that,  In  the 
double  stai  -.  the  members  ol  the  bi  stem  ai 
cut  and  complementary  colors, and  even  the  poet'    fan 
powerless  to  paint  the  varying  beauty  of  days  illumint 
a  rosy  sun  and  nights  lighted  upbyagrc    ■     ■    .  days 

which  two  differently  colore  1  ne  to  i  i\  Ifj .  pre 

ceded  by  b  golden  twilight  and  an  asure  dawn,  i  See  Tabic  K.) 

The  double  stars  of  which  the  periods  bare  I 
lated  are  not  very  numerous,  and  out  ol  these  not  ;i  fen 
are  uncertain.  Time  only  eon  enrich  the  catalogue  by 
adding  new  systems,  as  the  orbits  as  yet  hardlj  sketch od 
in  rough  are  fully  developed.  Strove,  however,  as  if  In 
onticipation  of  this,  has  endeavored  to  measure  the  prob 
able  ratio  between  the  total  number  of  the  apparently 
double  .-tars  and  those  whieh  n re  f -1j \  -icojly  double,  em- 
ploying a  method  founded  on  their  proper  motions 
already  indicated  by  Mitchell.  II"-  found  that,  if  the 
number  of  visibly  double  stars  of  bis  Brat  three  orders 
be  represented  by  the  nnmber  69S,  of  these,  there  "ill  be 
is  optically,  and  the  rest,  ph\  Bically  double.  This  propor 
linn  for  the  physically  double  has  been  increased  bj  n 
dive.. very.  In  these  three  orders  we  can  pronounce,  from 
our  own  measures  only,  that  motions  ol  revolution  are 
certain  in  I  Ifl  stars,  even  without  anj  reference  to  proper 
motion-.  As  regards  the  argument  from  proper  motion, 
we  have  this  remarkable  result:  the  probability  thai  !«<■ 
close  stars  having  the  same  proper  motion  are  notphyi 
ieally  united,  is  less  than  the  probability  thai  the  sun  irtll 
not  rise  to  morrow,  in  the  face  of  all  the  historical  exne 

rience    we    have   of    thai    da  rig    phem mon. 

Hence,  it   is   an  admitted  postulate,  that   mo   two 
which  have  o  common  proper  motion  an  i  to- 

gether by  a  physical  bond. 

In  order  to  perceive  the  weight  ol  this  argument,  one 
reflection  Bhoald  be  ict  all  end)  proved 

(£6)  that    the  larger  Btara  have  per  motions 

than  the  smaller;  whence,  while  it  would  not  be  difficult 
to  find   i  wo  equal   stars     ai   in   61    Cygni)   with   equ  i 
nearly  equal  tnnin.ii-,  it  is  extromel^  improbable  that  the 

motion  of  a  small  stair  and  of  ■  laT tar  should  be  the 

same.     It   follow  -   that,  t'"t-  all   unequal  d 
equality  of  proper  motion  is  ■  probability  in  ravor  of  their 
physical  connection.   <  Ibservation  has  eon  firmed  this  fa 
probability.     In  the  actual  examination  of  the  proper  mo 
tions  of  double  stars  less  than  t"  apart,  not  s  singli 
has  been  found  optically  double.    Among  the  highei  01 
from  i'  to  16"  of  distance,  60  ont  of  66  have  been  foun  I 
physioally,  and  only  t>.  optloally  doable.     1 1  ■    s|  patently 

round  st  frequently  among  the  iters  o I 

juol  magnitude,  as  is  natural,  since  the  small 

much  n i  n  1 1  ■ 

In  the  sea I   place,  it  is  found   that  orbllal  m 

m   i  ■    frequentb   det<  itod  In  the  cl<    ■ 

l   that   '!  diminishes   with   > 

ration  i  also,  that  the  proper  motion 

irders  [the  ol st  I  are  likewise  greatest.     It  wi 

tribute  those  -tar-  into  two  i  r 

10"  In  25  i  • 
of  motions  below  10"  in  the  sunn-  lime 
lowing  results : 


486 


STABS. 


86 


Mean  proper  motions. 


0"-10" 


Optically. 


13 
15 


7:> 
88 


11.177 
0.184 


From  this  table  it  results,  that  the  ratio  between  the  physi- 
cally and  the  optically  double  stars  remains  substantially 
niie   ior   the  two  classes  of  movement,  which  is  as 
thai  this  ratio  is  independent  of  distance, 
motions  being  Bupposed,   as  usual,  to  be  in- 
.i-  the  distanoe. 
We  shall  conclude  this  article  by  presenting  some  oon- 
olusions  of  Strove  as  to  the  number  of  stars  physically 
n   proportion  to  the  total  number  visible  in  the 

celestial  arch. 

(1)  Of  7_'..ji)0  stars  of  the  magnitudes  1  to  SI  inclusive. 
and  distant  16",  1973,  or  1  to  36.7,  were  found  by  him  to 
be   I  mole.     Of  these,  1702  are  physically  and  271  optically 

.-.  or  1  optical  to  6  physical.  This  was  true  of  his 
time,  but  recent  measures  have  considerably  increased  the 
number  of  the  physically  doubles. 

2  i  For  the  stars  from  the  1st  to  the  4th  magnitude,  in- 
clusive, the  total  number  being  353,  there  are  only  75 
physically  connected,  or  1  to  4.71. 

(3)  The  existence  of  a  physical  bond  is  not  limited  to 
stars  of  minimum  distanoe,  but  there  are  oases  where  the 
distance  is  considerable,  as  is  inferrible  from  the  identity 
of  proper  motions,  sometimes  occurring  even  when  the 
distance  is  very  great.  Examples  of  this  sort  are  found 
in  the  minute  companions  of  Castor,  and  of  40  Eridanus, 
in  Alcor  (the  companion  of  i  Ursm  Majoris),  and  along 
with  it  in  all  the  group  of  fl,  v.  8,  i  of  this  constellation  ; 
from  which  we  conclude  that  nl  d  ut  one-third  part  of  the 
atari  visible  in  the  heavens  'ire  connected  with  one  another 
by  physical  Dona's  ;  and  perhaps  it  would  not  be  an  exag- 
geration to  say  a  half.5 

We  have  to  regret  that  the  neeessary  limitations  of  this 
article  will  not  permit  a  fuller  discussion  of  a  subject  of  so 
great  importance,  sufficient  of  itself  not  only  to  enlarge  the 
boundaries  of  creation,  but  also  to  prove  that  in  the  depths 
of  space  there  reign  the  same  laws  of  force  which  regulate 
phenomena  in  our  own  immediate  neighborhood ;  and, 
whilo  establishing  identity  of  laws,  to  add  infinitely  to  the 
variety  of  results,  showing  that  innumerable  bodies  remain 
still  unknown  to  us.  and  that  all  our  solar  system,  with  its 
numerous  cortege  of  planets,  satellites,  asteroids,  and 
comets,  is  only  a  point  in  limitless  space,  associated  with 
myriads  of  similar  systems,  which  are  all  animated  by  the 
same  physical  principle,  and  are  ruled  by  the  same  laws, 
and  which  constitute  one  entire  and  complete  unity,  even 
as  the  Great  First  Cause  which  from  nothingness  called 
them  into  being  is  one. 

The  spectroscope  has  proved  to  us  the  unity  of  matter: 
the  double  stars  demonstrate  the  unity  of  force;  geology 
teaches  how  vast  a  series  of  ages  must  have  rolled  round 
in  order  to  the  accomplishment  of  the  actual  state  of  things  ; 
and  of  this  we  shall  be  even  more  fully  persuaded  when  wo 
study  the  entire  stellar  mass,  to  the  consideration  of  which 
we  now  proceed. 

§  10.   Of  the  Apparent  Distribution  of  the  Stars  in  the 
Celestial  Sphere. 

There  is  nothing  more  capricious,  to  appearance,  than  the 
distribution  of  the  stars  in  the  celestial  vault.  It  discon- 
certs every  hypothesis,  and  even  every  conceit  of  the  fancy. 
Yet  there  must  be  some  kind  of  order  in  the  arrangement. 
And  just  as  the  observer,  who,  from  the  momentary  aspects 
of  the  satellites  of  Jupiter  or  Saturn  observed  in  a  single 
evening,  should,  in  ignorance  of  their  cycles,  pronounce 
their  positions  to  be  capricious,  so  would  lie  err  who  should 
imagine  that  the  stars  have  no  other  disposition  but  that 
whi  h  we  Bee.  Their  appearance  is  dependent  on  the  orbits 
which  they  describe  in  the  mighty  void,  in  periods  incal- 
culable in  length  as  compared  with  our  brief  generations; 
but  to  search  out  the  intricacies  of  that  vast  system  will 
perhaps  never  be  conceded  to  the  inhabitants  of  our  little 
planet.  There  are,  nevertheless,  certain  general  forms 
which  scienue  has  detected,  anil  which  may  give  us  an  idea 
of  a  determinate  order  governing  the  distribution  of  these 
vast  masses  in  space.  Even  to  the  most  careless  glance, 
the  enormous  agglomeration  of  stars  in  certain  regions, 
and  their  sparseness  in  others,  cannot  fail  to  be  manifest. 
If,  therefore,  abandoning  any  pretension  to  unravel  the  in- 
tricacies of  systems,  we  are  content  to  investigate  their 
general  distribution,  we  shall  gather  from  the  study  many 
and  important  results.  But,  in  the  first  place,  in  order  to 
arrive  at  any  theoretic  conception  whatever  of  the  real  dis- 
tribution, it  is  necessary  to  examine  with  care  the  apparent 


*  See  Struve,  Stellarum  Duplicium,  etc.,  St.  Petersburg,  1852. 


distribution.  In  spite  of  the  impossibility  of  penetrating 
the  mysterious  constitution  of  the  cosmos,  we  have,  never- 
theless, in  the  labors  hitherto  executed  upon  a  grand  scale 
by  the  astronomers,  much  material  suited  to  illumine  our 
ignorance,  at  least  to  some  degree.  And  in  this  inquiry 
we  should  always  keep  before  our  eyes  the  admirable  cau- 
tion of  Herschel,  to  avoid  with  equal  care  either  of  two 
extremes — the  first,  that  of  framing  worlds  according  to 
urn-  own  fancy,  by  which  means  we  shall  fail  for  ever  to 
understand  nature,  and  shall  waste  our  time  vainly  ;  the 
second,  that  of  hesitating,  through  too  great  timidity,  to 
indulge  in  conjecture,  and  of  thus  losing  the  fruit  of  ob- 
servation, the  very  object  of  which  is  to  arrive  at  the 
structural  composition  of  the  universe.f 

That  in  discussing  this  vast  subject  we  may  proceed  with 
method,  wc  shall  speak  (1)  of  the  apparent  distribution  of 
the  greater  stars;  (2)  of  that  of  the  minor,  in  treating  of 
which  we  shall  analyze  the  most  important  researches  made 
recently  in  regard  to  these,  not  yet  as  well  known  as  they 
deserve  to  be;  (3)  of  the  real  distribution  in  space  which 
may  be  conjectured  to  exist,  comparing  the  results  ob- 
tained from  various  suppositions  with  that  which  it  is 
possible  to  deduce  from  modern  investigations  of  a  differ- 
ent kind. 

It  is  commonly  said  that  the  stars  of  the  larger  magni- 
tudes are  scattered  over  the  celestial  vault  so  irregularly 
as  to  suggest  no  certain  principlo  of  arrangement.  Yet 
it  has  been  long  since  noticed  that  the  brightest  of  them 
occupy  a  broad  zone  which  embraces  Taurus,  Orion, 
and  the  Southern  Cross.  This  obscure  indication  we  have 
endeavored  to  examine  a  little  more  particularly,  with  the 
following  results:  If  a  celestial  globe  be  so  adjusted  that 
the  bright  star  of  the  Southern  Fish,  called  Fomalhaut,  be 
in  the  zenith,  the  horizon  of  the  globe  will  mark  a  great 
circle,  such  that  a  quite  narrow  zone  above  and  below  its 
piano  will  embrace  the  larger  number  of  the  conspicuously 
bright  stars.  The  course  of  this  circle  is  as  follows:  Pass- 
ing through  the  Hyadcs,  it  takes  in  a  Tauvi,  or  Aldebaran, 
crosses  the  constellation  Orion  in  a  line  nearly  parallel  to 
his  belt,  passes  between  Sirius  and  Procyon,  divides  the 
Southern  Cross,  and  passes  between  the  bright  stars  of  the 
Centaur  and  through  the  body  of  the  Scorpion.  Then 
crossing  the  ecliptic  into  the  northern  hemisphere,  it  sep- 
arates the  bright  stars  of  Ophiuchus,  traverses  the  constel- 
lation of  the  Lyre,  nearly  touching  Vega,  crosses  Cassio- 
peia, and  passing  through  a  Persei,  leaves  at  a  little  distance 
the  beautiful  star  Capella.  The  southern  pole  of  this  circle, 
as  remarked  already,  is  near  the  star  Fomalhaut;  that  is, 
in  A.  R.  10A.  45m.,  and  Deck  S.  30°.  The  northern  is  in 
I':'/,.  4:>m..  Deck  N.  30°,  near  f  Ursa)  Majoris.  The  circle 
cuts  the  equator  in  A.  It.  4/i.  45m.  and  A.  R.  16h.  45m., 
and  cuts  the  ecliptic  in  the  constellation  of  the  Bull  near 
Aldebaran,  and  in  that  of  the  Scorpion  near  Antares,  hav- 
ing an  inclination  to  this  circle  of  about  70°.  From  a  mere 
inspection  of  the  globe,  it  is  manifest  that  most  of  the 
stars  of  the  magnitudes  from  1st  to  4th,  are  found  in  this 
zone.  Nevertheless,  to  give  to  this  statement  more  of  pre- 
cision, the  angular  distance  from  the  great  circle  above 
described  has  been  determined  for  all  the  stars  down  to 
the  4th  and  5th  magnitudes  for  which  the  distances  do 
not  exceed  thirty  degrees.  The  manner  of  making  this  de- 
termination is  obvious  enough,  consisting  only  in  taking, 
upon  a  good  celestial  globe,  the  positions  of  the  stars  rela- 
tively to  the  horizon,  after  having  first  placed  Fomalhaut 
in  the  zenith,  and  afterward  in  the  nadir.  The  numbers 
thus  obtained  are  certainly  not  very  precise,  but  they  are 
more  than  sufficiently  so  for  the  present  purpose,  any 
greater  delicacy  being  here  in  fact  useless.  This  list  will 
be  seen  to  embrace  not  only  the  principal  stars  which  form 
the  group  of  Orion  and  the  Greater  Dog.  but  even  some 
which  at  first  view  seem  to  have  no  relation  to  it,  as  Lyra. 
Perseus,  and  Cassiopeia.  It  is  immediately  obvious  that 
this  zone  is  not  coincident  with  the  Milky  Way,  but  yet 
is  not  far  distant  from  it.  and  even  follows  for  quite  a 
stretch  the  preceding  branch  of  that  Way.  which,  alter  the 
division  in  Aquila,  takes  the  direction  of  the  Scorpion's 
head.  The  Milky  Way  appears  commonly  not  to  have 
on  the  side  of  Orion  a  subdivision  corresponding^ to  that 
in  Sagittarius;  but  our  discovery,  made  in  1855,  that 
the  nebula  of  6'  Orionis  may  be  traced  to  very  remote 
limits — even  to  more  than  six  degrees  in  declination  and 
four  in  right  ascension  —  demonstrates  a  symmetry  in 
this  celestial  conformation  in  the  two  opposite  hemi- 
spheres, too  remarkable  to  be  disregarded.  The  isolated 
nebula)  of  Andromeda  and  of  the  Triangle  may  possibly 
belong  to  this  system,  but  they  arc  situated  on  the  oppo- 
site side  of  the  circle.  The  "sack  of  charcoal."  or  the 
space  near  the  Swan  in  which  every  trace  of  white  stellar 

+  Herschel,  Phil.  Trans.,  1785,  p.  213—-  On  the  Construction  of 
[  the  Heavens." 
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liff-ht  is  absent,  does  not  terminate  where  in  ordinary  even- 
ings it  seems  to  tlo  so;  but  in  nights  of  unusual  clearness 
its  continnatioD  may  be  traced,  in  tin.-  form  of  an  elongated 
m,  nearly  to  the  Pole.  Now,  Bach  a  bifurcation  corre- 
sponds exactly  to  that  which  is  produced  by  prolonging,  in 
tho  other  region  spoken  of  above,  the  great  circle  which 
traverses  the  anterior  part  of  tho  Scorpion  and  of  Orion. 
There  are  many  nebuhe  in  this  zone,  and  numerous  groups 
scattered  through  Hercules, the  Dragon,4  >phiuchus,the  Lyre, 
tho  Bull,  the  Twins,  which,  occurring  so  near  to  this  circle, 
must  certainly  belong  to  the  sarao  formation.  This  is  im- 
portant, as  indicating  that  these  groups  have  in  the  prOOOBfl 
of  development  taken  the  plaet-  of  a.  single  great  star.  We 
may  remark,  finally,  that  tho  bright  star-zone  constitutes 
a  well-defined  partial  system,  intersecting  the  zone  of  the 
Milky  Way  under  a  pretty  acute  angle,  at  points  from 
which,  for  long  distances,  the  two  are  confounded.  The 
few  bright  stars  outside  of  this  /one  are  those  of  tho  Lion, 
the  Lesser  Dog,  and  the  Twins,  which  form  a  third  zone, 
still  quite  distinct,  passing  through  these  constellations 
not  far  from  the  Great  Hear  in  one  direction,  and  extend- 
ing to  the  brilliants  of  the  Crane  and  tho  Peacock,  not  far 
from  the  Southern  Fish,  in  the  opposite.  This  now  circle 
has  its  north  polo  not  far  from  a  Cephei,  and  meets  tho 
groat  circle  before  described  almost  at  right  angles,  cutting 
also  the  equator  near  the  Belt  of  Orion. 

It  would  bo  interesting  to  seek  the  relations  of  these 
circles  to  that  of  the  sun's  proper  motion  in  space.  I  limit 
myself  here  to  tho  remark  that  the  apex  of  translation  of 
the  solar  system  is  in  the  principal  circle  of  bright  stars; 
or,  more  precisely,  is  near  the  point  in  Hercules  whore 
that  circle  intersects  tho  third,  or  circle  of  secondary  stars, 
passing  through  the  Lion  and  tho  Twins.  This  coinci- 
dence is  too  singular  to  be  accidental,  and  points  to  tho 
existence  of  some  great  law  of  stellar  distribution.  Hence, 
probably,  the  circle  first  above  mentioned  should  bo  re- 
garded as  the  fundamental  plane  of  the  stellar  system  to 
which  our  sun  belongs. 

The  distribution  of  the  minor  stars  is  also  well  marked, 
eo  long  as  we  are  careful  to  regard  only  mean  results  with- 
out descending  to  particular  cases.  The  larger  number  of 
minute  stars  is  evidently  in  the  Milky  Way.  The  courso 
of  this  zone,  with  all  its  cloudlets,  has  been  diligently 
traced  by  Heia  through  the  northern  hemisphere,  in  his 
Nomu  Atlas  Coelestis,  and  for  the  southern,  by  Sir  John 
Hcrschel  in.  his  observations  at  tho  Cape.  We  also  have 
made  of  it  a  careful  study.  The  figures  given  by  these 
authorities,  and,  better  still,  a  glance  at  tho  heavens  them- 
selves, tho  great  book  open  to  all,  are  worth  moro  than  any 
description.  The  Milky  Way  is  not  properly  a  continuous 
zone,  but  is  rather  a  series  of  luminous  patches  formed  of 
stars  more  or  less  condensed.  These  masses  are  not  dis- 
posed along  a  regular  great  circle  running  through  the 
midst  of  them,  nor  is  tho  Way  equally  broad  throughout, 
or  everywhere  simple.  Broadest  in  the  Swan,  it  is  subdi- 
vided, as  is  well  known,  in  the  Eagle,  and  its  principal 
branch  passes  through  Antinous,  Sobieski's  Shield,  and 
Sagittarius  (II.  XVII.),  while  tho  other  goes  on  to  the 
Scorpion.  Near  the  Scorpion  tho  globular  structure  is 
more  apparent  than  anywhere  else.  These  branches  re- 
cover their  union  in  the  southern  hemisphere,  where,  in 
the  Southern  Triangle  (II.  XV.  and  XIV.),  the  zone  is 
brightest,  passing  thence  to  the  Southern  Cross  (II.  XIII.). 
But  in  this  constellation  it  presents  a  curious  phenomenon 
— viz.  an  oval  empty. space  called  tho  Coal-Sack,  beyond 
which  it  contracts  greatly,  becoming  only  three  degrees  in 
breadth,  and  afterward  expands  anew,  and  terminatos  in  a 
fan  of  three  principal  branches  (II.  IX.).  Tho  important 
gup  which  the  zone  here  presents,  is  in  the  constellation 
Argo,  near  A  and  y.  Beyond  this  occurs  a  vacant,  interval 
of  about  10°,  on  the  opposite  side  of  which  tho  bright  zone 
reappears,  with  an  extremity  similarly  split  up  Into  the  form 
of  another  fan  of  three  branches  (H.  VIII.).  Thenco  it 
passes  over  tho  Great  Dog  to  the  Unicorn,  where  it  crosses 
the  eq  mi  tor,  ami  after  being  considerably  dilated  and 
enfeebled  in  intensity,  it  reaches  our  hemisphere,  to  lic- 
come  diffused  over  the  broad  space  between  the  Bull 
and  the  Twins,  ami  afterward  contracting  again,  to  he 
anew  dilated  in  Perseus  ami  Cassiopeia,  returns  finally  to 
the  Swan. 

This  most  irregular  zone  presents  no  constant  density 
even  to  the  telescope:  but  while  on  the  side  of  the  Eagle 
and  tho  Archer,  under  the  most  powerful  instrument  I, 
there  still  remains  a  sky  of  impenetrable  whiteness,  on 
that  of  the  Bull,  wdicre  the  breadth  is  greatest,  it  is  coin 
pletelv  resolved  into  stars.  The  middle  line  drawn  through 
this  labyrinth  is  not  rigorously  a  great  circle,  but  ratlin  ;i 
small  oirole  distanl  aboul  5°  from  the  great  circle  nearest. 
It  cuts  the  celestial  equator  l>y  its  principal  branch  at  108° 
and  288°,  and  by  the  secondary  at  268°,  being  inclined  in 
tho  mean,  on  the  preceding  side,  ;it  ail  angle  of  about  60°. 


The  Magellanic  Olonds  may  be  regarded  as  detached  por- 
tions of  the  Milky  Way,  isolated  in  the  firmament. 

From  the  Blight  and  very  imperfect  sketch  here  given 
of  this  immense  celestial  formation,  it  is  an  obvious  impos- 
sibility, without  conveying  a  false  conception,  to  reduce  it 
to  a  simple  geometrical  representation.  Nevertheless,  in 
order  to  resolve  certain  problems,  it  is  necessary  to  study 
its  principal  characteristics,  contenting  ourselves  in  doing 
so  with  such  mean  results  as  observation  gives,  and  which. 
if  they  change  the  character  of  the  phenomenon,  as  con- 
sidered from  one  point  of  view,  are  yet  in  other  respects 
useful  and  unexceptionable.  Premising  this  with  a  view 
to  forestall  inopportune  exceptions,  we  proceed  with  our 
subject. 

The  soundings  of  the  stars,  instituted  by  Hcrschel  for 
the  purpose  of  learning  the  apparent  distribution  of  those 
bodies,  have  already  been  described.  The  data  thus  ob- 
tained were  discussed  by  their  author,  and  afterward  by 
Struve,  and  have  led  to  the  following  results  :  l  1  l  The  stars 
are  more  abundant  the  nearer  we  approach  the  Milky  Way. 
where  their  density  is  maximum.  (2)  The  minimum  den- 
sity is  found  at  the  pole  of  the  same  zone.  Employing  the 
numbers  of  Hcrschel,  W.  Strove*  has  investigated  the  laws 
of  stellar  condensation  as  referred  to  the  Galaxy,  an  I  has 
obtained  these  results:  Taking  separately  tho  soundings 
made  in  the  middle  of  the  Milky  Way  at  the  point  where 
it  crosses  the  equator,  there  arc  found  for  each  field — 

On   the  side  of  the  Gth  hour 

(Taurus )4i>dilfe rent  sound- 
ings with  404*2  stars  give 

for  the  mean  field 82.5  stars. 

On  the  side  of  the  18th  hour 

(Aquila)    T:>  soundings  in 

the  principal  branch,  with  1 0,012  stars, 

and   29  in   the   secondary 

branch,  with r>,sr,2     " 

Give  for  the  total  at  the  18th 

hour  102  soundings  and 10,474  stars,  or  in  mean  161.5     " 

The  difference  is  here  considerable,  and  shows  a  greater 
accumulation  of  stars  on  the  side  of  the  18th  hour  than  on 
the  opposite  side.  Atthe  6th,  the  maximum  number  found 
in  one  field  was  204,  and  at  the  17th,  557,  which  indicates 
that  the  Milky  Way  is  more  uniform  on  the  side  of  the  0th 
hour  than  on  the  other.  If  we  limit  ourselves,  however,  to 
general  conclusions,  it  is  allowable  to  take  the  mean  of 
these  numbers.  But  on  the  sideof  the  18th  hour  the  Milky 
Way  is  double,  and  this  introduces  another  irregularity. 
Still,  even  in  the  space  between  the  branches,  it  is  quite 
rich,  and  at  the  point  in  the  Eagle  where  it  divides,  it  has  a 
mean  of  GO  stars  per  field.  Taking,  therefore,  the  average 
of  tho  numbers  given  above,  we  find  that,  in  the  plane  of 
the  Galaxy  itself,  the  mean  number  of  stars  per  field  is  L22. 
(3)  In  order  to  find  the  mean  density  at  15°  distance 
from  the  galactic  plane,  the  celebrated  author  cited  has 
taken  the  sum  of  the  Herschclian  soundings  falling  between 
10°  nnd  '20°  of  distance  S.  as  well  as  N.of  the  Milky  Way, 
as  laid  down  in  Lubbock's  maps,  and  has  found — 

On  the  sideof  the  6th  hour  S3  soundings,  with  a  mean 
density  of 2.1.5G  stars. 

On  that  of  the  ISth,  23  soundings,  with  a  mean  den- 
sity of. 35.00      " 

From  which  the  mean  density  lor  the  distance  of  15° 

is  inferred  to  be 30.30      ' 

I  1)  Proceeding  in  the  same  way  for  the  distances  between 
L'..  and  35°,  there  is  obtained  from  35  soundings  the  den- 
sity of  17. OS  stars;  and  by  similar  successive  operations  is 
formed  tho  following  table: 


Distance  from  plane 
Of  C,al;i\y. 

Star-denslt,. 

No.   of  Hontidtng9 
effected. 

0° 

122.00 

lot 

IS0 

30.30 

56 

30° 

17.6S 

34 

45° 

[0.36 

■IS 

60° 

6.32 

is 

75° 

I.7S 

lew 

The  two  |ioints  following,  noticeii  by  Struve,  arc  worthy 
of  observation :  1 1 )  A  salttts,  or  noticeably  sudden  diminu- 
tion of  density,  beyond  two  degrees  of  breadth,  which  ex- 
plains why  tin'  Milky  Way  appears  so  narrow — that  is.  not 
lucre  than  1°  wide — a  conclusion  to  which  the  law  of  con- 
tinuity also  leads  even  in  telescopic  observations,  partioular 
oases  only  excepted  in  which  stellar  groups  are  si,  sharply 
defined  that  half  the  field  is  within  and  half  without  the 
Galaxy  ;  bat  these  cases  are  rare.  (2)  The  great  dispro- 
portion between  the  two  extremes,  so  that  in  the  piano  of 
the   Milky   Way.  even  taking  means,  the   stars  arc  thirty 

times  mure  numerous  than  at  the  pole  ;  ii  being  Bndersl 1 

that  the  disproportion  between  the  actual  numbers  largely 
varies  with  the  localities.     Vet  in  no  locality,  not  even  in 
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the  opening!  01  " coal-sacks,"  is  the  poverty  ever  so  grrat 

;i-    at    !  \l<     I 

It  inav  now  be  inquired  whether  :i  similar  distribution 
,,f  .,;,  i,  tin-  southern  hemisphere;  ami  further, 
irhethi  the  different  magnitudes  are  equally  oon 
Milky  Way,  ..r  whether  the  minuter  star- 
are  proportionally  more  compact.  Answers  to  these  ques- 
tions have  been  furnished  by  the  labors  of  the  younger 
Hersehel  ami  of  Struve.  ."-ir  William  Hersehel,  in  Ins 
e  no  a    it  of  the  magnitudes  of  the  stars. 

but  hi-  son.  in  pursuing  a  similar  labor  for  the  southern 
hemisphe  •■  at  tin-  Cape  of  Good  Hope,  divided  the  Btare 
int  i  classes,  ami  arrived  :it  results  similar  to  those  :■  I.  •• 
indicate  1.  with  particulars  better  suited  to  the  purposes  of 
our  inquiry.  Taking  the  soundings  in  a  zone  of  S°  in 
breadth — that  is.  of  M3  in  Bach  direction  from  the  Galaxy 
— he  found  a  mean  of  7.5.5  stars  per  field,  and  this  without 
following  the  tortuous  course  of  the  Galaxy,  on  whioh  ac- 
count, since  many  of  the  Gelds  fell  outside  of  It.  the  number 
is  diminished  ;  so  that,  when  this  circumstance  is  taken  into 

act nt,  the  number  of  -tars  per  Held  is  at  least  90,  even 

when  those  fields  are  omitted  from  the  reckoning  in  whioh 
there  are  aggregations  so  dense  as  to  give  more  than  200 
Starting,  then,  from  this  number,  which  does  not 
differ  much  from  the  122  found  by  his  father  in  the  northern 
hemisphere,  he  found,  for  the  zones  at  different  distances 
from  the  Galaxy,  the  results  following: 


Distance  from  plane. 

Middle  of 
zone. 

No.  of  sound- 
ings. 

Total  Ho.  or 
stars. 

Proportion. 

H°N.  to  1J°S. 
0°        to  15°  ,S. 
IS    s    ,„  jo    g, 
80°  s.  to  r,   s, 
45°  S.   to  60°  S. 

0° 

22|a 
371° 

52J° 

84 
321 
195 

65 
21 

6,258 

16,461 
4,576 

9S2 
161 

74.50  to  90 
51.28 
23.47 
14.46 
7.41 

The  rate  of  decrease  is  the  same  as  in  the  preceding 
table,  though  the  absolute  values  are  somewhat  different, 
retcrriiiLC  :--  they  do  to  different  mean  limits:  and  hence 
the  conclusion  is  drawn  that  the  total  number  nt'  stars  vis- 
ible in  the  .southern  hemisphere  is  about  2,065,7*1"'.  and  the 
total  number  in  the  entire  heavens  about  5,331,572,  or  five 
and  a  quarter  millions  at  least  It  follows  that  the  southern 
hemisphere  is  less  richly  provided  than  the  northern.  In 
the  following  table  are  contained  the  estimated  numbers 
of  stars  s  -attered  through  the  zones  parallel  to  the  Galaxy, 
arranged  according  to  magnitudes: 


Number  or  stars  per  100  telescopic  field 

s. 

pole  of  the  Galaxy. 

Larger 

than  Stu 

mag. 

From 
8th  to 
9th. 

From 
9th  to 
10th. 

From 
10th  to 
11th. 

From  11th 
to  12th. 

12th  nod 

li. ■>..., .1. 

0°  to    15° 

5 

7 

47 

72 

474 

15          36 

5 

6 

22 

33 

56 

635 

36           45 

5 

7 

17 

39 

To 

7H4 

45           CO 

3 

6 

18 

42 

109 

1171 

60           75 

3 

7 

23 

57 

i  ;i 

2378 

7.5           90 

6 

11 

38 

88 

248 

5515 

90         105 

4 

9 

28 

70 

21.5 

•|SO_> 

105         120 

6 

8 

21 

46 

121 

214.5 

120        135 

3 

1 

21 

51 

130 

1240 

135         150 

o 

5 

24 

81 

656 

Region. 

Hour. 

Slsenimles, 

9(B). 

1st  to 
6th  (A). 

Total. 

1 

2 

3 
4 
5 
6 

».         ». 
1  to    4 

- 
9        12 

13      If. 

17       20 

21         0 

0      23 

fil 
7''. 
49 
50 
68 
58 

~~! 362 

120 
148 
78 
S7 
106 
113 

39; 

598 
393 

47.5 
(.74 

1,452 

1 

1,39  1 
2,432 

4,793 
5,120 

1st 
.'.'1 
127 
137 
174 
171 

6818 
13,598 

7.00.5 
6,856 
10,657 
7.171 

I.  to  VI. 

1  10.458 

52.105 

It  is  here  easily  apparent  that  the  larger  stars  are  pretty 
uniformly  distributed,  but  that  the  smaller  are  more  and 
more  condensed]  till  near  the  Galaxy  they  are  twelve  or 
thirteen  times  more  numerous  than  at  the  pole  of  that 
eone  :  and  if  figures  be  constructed  in  accordance  with  these 
numbers,  they  will  visibly  illustrate  the  closeness  and  the 
multitude  of  the  stars.  We  shall  presently  see  what  con- 
ins  may  be  drawn  from  this  distribution. 
Besides  the  laborious  enumerations  of  Hersehel,  there 
other  similar  monuments  of  industry  which  may 
possibly  suggest  the  laws  of  stellar  distribution  in  space. 
Some  of  these  we  shall  briefly  notice.  The  zones  of  Bes- 
Bel,  catalogued  by  Weisse  for  the  limiting  parallels  of 
15°  X.  and  15°  S.  declination,  and  discussed  by  Struve, 
Lead  I  I  the  following  distribution,  arranged  according 
to  right  ascensions,  the  heavens  being  divided  into  re- 
gions of  four  hours  each.  The  letters  A  and  B  indicate 
the  magnitudes  according  to  Argelander  and  Besscl  re- 
spectively : 

Diatribution  of  St<,,^  in  Right  Asrensittn. 


Here  is  seen  at  a  glance  the  preponderating  abundance  of 
stars  in  the  2d  and  the  5th  of  the  regions  above  defined, 
where,  more  largely  than  elsewhere,  the  zone  is  traversed 
by  the  Milky  Way.  The  numbers  are  sensibly  larger  in 
these  regions  for  all  the  stars,  but  for  the  small  ones  in 
gn-ater  proportion.  Still,  the  distribution  in  these  zones 
has  the  effect  to  understate  largely  the  density  in  the  ga- 
i  i.'gion,  and  to  increase  it  near  the  pole  of  that  belt, 
■  the  stars  of  the  iUh  magnitude,  though  the  most 
abundant,  cannot  in  the  galactic  belt  be  all  recorded  by  the 
observer,  while  in  the  poor  regions  they  are  pretty  com- 
pletely gathered  up.  Moreover,  the  Galaxy  where  it  inter- 
sects the  equator  does  not  spread  over  the  four  hours  of  the 
region  to  which  it  belongs,  which  therefore  includes  a  large 
celestial  space  poor  in  stars.  The  poorer  portions,  more- 
over, being  more  than  30°  distant  from  the  galactic  pole.it 
is  evident  that  the  real  condition  of  things  cannot  be  in- 
ferred from  this  enumeration.  The  conclusions  which  it 
suggests  are  nevertheless  sufficiently  in  harmony  with  those 
of  Hersehel.  The  zone  observations  of  De  Vico,  of  the 
American  Bond,  and  others,  conduct  to  the  same  results, 
which  are  these:  (1)  That  stars  are  more  numerous  near 
the  plane  of  the  Milky  Way  than  in  other  quarters  of  the 
heavens:  (2)  that  the  proportional  increase  in  numbers 
toward  this  plane  is  greater  for  the  small  stars  than  for  the 
large.  These  general  results  are  incontrovertible,  but  are 
hardly  an  adequate  compensation  for  the  severe  toil  which 
this  discussion  has  necessitated.  The  laws  of  apparent 
density,  however,  having  been  thus  reduced,  at  least  ap- 
proximately, to  formal  numerical  expression,  the  problem 
henceforth  loses  something  of  its  vagueness;  and  upon  the 
basis  of  these  laws  we  are  enabled  to  proceed  more  securely 
to  the  discussion  of  some  of  the  questions  which  relate  to 
the  real  distribution  of  the  stars  in  space. 

8  11.   Heed  Diatribution  of  the  Stars  in  Sparc. 

To  pass,  then,  to  these  questions,  the  first  inquiry 
which  presents  itself  is  this:  Is  the  apparently  greater 
density  of  the  stars  in  certain  regions  purely  an  effect  of 
perspective,  or  is  it  owing  to  the  fact  that  the  number  of 
stars  in  a  given  space  is  really  greater  in  those  regions 
than  elsewhere?  In  other  words,  Does  the  visual  ray  in  a 
given  direction  encounter  more  stars  because  its  line  of 
transit  through  them  is  longer,  while  they  are  in  fact  uni- 
formly distributed  through  space,  or  do  they  appear  more 
crowded  because  they  really  are  so?  This  question,  in  re- 
spect to  certain  particular  regions  of  the  heavens — as,  tor 
instance,  the  Magellanic  Clouds  and  certain  large  spots  of 
the  Milky  Way.  apparently  globular  agglomerations  of 
enormous  bulk — is  easily  resolved.  For  in  these  eases,  if 
we  choose  to  assume  that  the  component  stars  are.  as  in 
other  regions,  equally  distant  from  each  other,  we  are  com- 
pelled  to  regard  the  agglomerations  as  cylindrical  masses 
with  their  axes  pointing  directly  toward  the  observer — a 
condition  of  which  the  improbability  is  plain  enough  to 
any  one.  Moreover,  some  of  these  masses  are  composed 
of  stars  of  nearly  equal  magnitude,  and  clustered  together 
with  a  density  increasing  toward  the  centre;  so  that  it  is 
impossible  not  to  recognize  them  as  special  systems.  Such 
arc  the  numerous  clusters  which  we  find  isolated  in  the 
heavens,  and  very  many  others  occurring  in  the  Galaxy. 
Of  these  particular  cases  it  is  not  our  purpose  here  to  speak. 
Urn-  present  inquiry  relates  to  the  visible  stellar  mass  in 
general,  especially  as  seen  in  the  Milky  Way,  and  our  aim 
is  to  settle  which  of  the  two  hypotheses  above  mentioned 
is  to  be  preferred. 

Sir  William  Hersehel,  in  the  beginning  of  his  stellar  re- 
searches, accepted  the  idea  of  Huyghens  that  the  stars  are 
uniformly  distributed  through  space;  and  he  consequently 
regarded  the  number  of  these  which  in  his  soundings  he 
found  on  the  line  of  the  visual  ray.  as  a  measure  of  the 
depth  of  the  stratum.  He  was  thus  conducted  to  his  fa- 
mous conception  of  the  galactic  system  as  forming  a  vast 
stratum  of  relatively  small  thickness,  bif  urea  ted  on  the 
side  of  Sagittarius,  and  presenting  in  section  the  appear- 
ance shown  in  the  annexed  figure.  But  this  fancy  was 
abandoned  by  himself  in 


Fig.  8. 


Herschel's  Stratum  Theory. 
S,  sun's  place. 


his     later    years,    though 

many  quote  it  still  as  his 
finally-settled  opinion.  If 
it  is  admitted  that  thestel-  - 
lar  density  is  at  the  same 
time  apparent  and  real, 
and  that  the  stars  a]. pear 


crowded  not  only  by  the  effect  of  perspective,  hut  because 
of  their  actually  greater  mutual  proximity  ;  and  if  on  this 
hypothesis  the  relative  density  of  the  Ilersehelian  stratum 
in  various  planes  parallel  to  the  principal  plane  of  the 
stratum  be  a  subject  of  inquiry,  the  following  tabic,  calcu- 
lated by  Struve  upon  the  soundings  of  Hersehel,  will  fur- 
nish replies ; 
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Distance  from  plane 
of  Galaxy. 

Stellar  density. 

Interstellar  dis- 
tances. 

0.00 

1  

1.00 

0.03 

0.480 

l.'JT 

0.10 

0.880 

1.45 

0.20 

0.239 

1.61 

0.30 

0.180 

1.77 

II  in 

0.088 

1.97 

0.50 

0.014 

2.20 

0.80 

o.ooa 

4.14 

u.-.i; 

5.7a 

From  this  it  is  apparent  how  rapidly  the  atellar  distances 
must  increase  in  proceeding  toward  the  pole  of  the  Galaxy. 
and  how  large  is  the  excess  of  density  in  its  own  plane. 
Thus,  at  the  distance  0.86,  which  corresponds  to  60°  of 
elevation  above  the  galactic  plane,  the  density  is  hardly 
O.OtKId  (if  that  within  the  plane  itself;  ami  the  interstellar 
distances  are  something  like  six  tunes  greater  near  the 
pole  than  in  that  plane.  Though  such  a  distribution  can- 
not be  called  impossible,  it  is  supported  by  no  argument 
strong  enough  to  give  it  preference  to  the  other,  which 
supposes  the  stiii's  equidistant,  but  arranged  in  longer 
lines.  In  deciding  this  point  the  following  reflections 
may  be  serviceable : 

If  the  stars  seem  more  dense  only — as  Herschcl's  original 
supposition  presumes — because  the  visual  lines  are  longer, 
the  proportion  of  stars  of  different  magnitudes  will  not  be 
the  same  throughout  the  heavens,  but,  in  the  directions  of 
the  longer  visual  rays,  the  number  of  small  stars  will  pre- 
dominate; and  this  for  the  reason  that,  to  the  number  of 
those  which  are  really  small,  must  be  added  such  as,  being 
actually  great,  are  reduced  in  magnitude  in  consequence  "I 
their  distance.  On  the  other  hand,  if  the  stars  are  really 
closer  where  they  appear  to  be  so,  then,  assuming  that  (In- 
different magnitudes  are  impartially  distribute.!  through 
space  (for  there  is  no  reason  to  think  otherwise),  the  ratio 
of  the  numbers  expressing  the  various  orders  of  magni- 
tude must,  within  a  sphere  of  visibility  of  any  given  radius, 
be  the  same  as  that  which  is  deduced  from  other  elements 
as  related  to  their  distance;  as,  for  instance,  from  pho- 
tometry and  proper  motion. 

It  is,  however,  to  be  remarked  that  the  two  hypotheses 
are  not  absolutely  mutually  exclusive,  since  it  may  happen 
that,  in  certain  directions,  the  stars  arc  at  the  same  time 
more  thickly  strown  and  arranged  on  longer  lines.  Really, 
therefore,  wc  are  without  any  certain  criterion,  and  it  is 
necessary  here  also  to  resort  to  the  criterion  of  probability. 
We  know,  indeed,  that  one  of  the  stars  nearest  to  us,  til 
Oygni,  is  among  the  smaller.  With  a  view  to  the  reso- 
lution of  this  problem,  W,  Strove  has  calculated  what 
should  be  the  radius  of  a  sphere  capable  of  containing  the 
stars  of  each  order  of  magnitude,  on  the  supposition,  tirst. 
of  a  uniform  distribution,  and  secondly,  of  inequalities  of 
density.  Let  it  be  understood  that  we  are  not  here  dis- 
cussing absolute  distances,  but  proportional  distances  only, 
and  that,  in  speaking  of  uniform  distribution,  we  do  not 
intend  a  geometrical  uniformity,  which  in  space  18  impos- 
sible, but  merely  an  approximate  uniformity.  Resuming, 
then,  the  enumeration  of  the  stars  given  in  the  foregoing 
sections,  we  have  the  following  table,  in  which  the  first 
column  gives  the  magnitudes,  and  the  second  the  numbers 
of  the  stars  according  to  Argelanderj  the  third,  the  suc- 
cessive sums  of  the  first  and  second,  the  first,  second,  and 
third,  etc.;  the  fourth,  the  radius  of  the  sphere  capable  of 
containing  the  stars  of  the  several  magnitudes  respectively, 
supposing  them  mutually  equidistant  ;  the  fifth,  the  results 
of  0  similar  ca  leu  hit  ion  according  to  the  enumeration  made 
by  Struve  upon  the  stars  of  Bessel  in  Weisse's  catalogue; 
and  the  sixth  and  last,  the  differences  between  the  two 
calculation.--  : 


Number  of 

Umliii.  i,f 

Similiir  cODipU- 

Magni- 

star*. :n'- 

s litre 

sphere  to 

tiinn n  Prom 

dot. 

tudes. 

Rordlog  to 

Bums. 

•  embrace 

Bessel's  num- 

ArcrlaniliT. 

bs*,.. 

1 

•ill 

20 

1.00 

1.00 

2 

li.1 

85 

1.112 

1.46 

16 

11 

190 

27a 

2.89 

2.111 

!6 

4 

425 

Tun 

8.27 

2.111 

.36 

5 

1,100 

1,800 

lis 

8.97 

,:.| 

t: 

8,203 

.-..nun 

6.80 

1. 18 

1.82 

7 

1 

18,000 

9.65 

8.58 

1.07 

8 

In, hi  in 

:,s,iiiiii 

18.20 

18.44 

.'i 

:i 

142,000 

200, 

21.56 

•_■>  i. :  i  - 

-    .17 

14  H. 

1IS.OII 

in  the  scale  already  noticed  by  Struve.  The  total  number 
oi  stars  visible  to  the  naked  eye  in  all  the  heavens,  down 
i"  i  In-  6th  magnitude,  amounts,  according  to  Heis, to  6800, 
which  gives  for  the  radius  of  the  including  sphere,  6.610  ; 
and  from  the  Pulkova  catalogue  the  number  of  star-  to  the 
7th  magnitude  amounts  to  26,800,  which  give.-,  for  the  simi- 
lar radius,  11.02!.  These  two  numbers  exceed  those  of 
the  table  above,  but  Heis  confesses  that  his  own  sight  ex- 
tend- to  many  star-  below  the  6th  magnitude;  and  it  is 
equally  admitted  on  the  part  of  Struve  that  many  stars 
hall  a  magnitude  below  the  7th  arc  included  in  the  l'ul- 
kova  catalogue — a  fact  which  he  attributes  to  ;in  uncer- 
tainty necessarily  arising  out  of  the  nature  of  (he  ease, 
but  which  I  believe  to  be  no  Ie88  due  to  our  natural  tend- 
ency to  fancy  a  star  larger  than  it  is  whenever,  without 
any  kind  of  instrumental  aid,  we  form  our  estimates  by 
the  eye  alone. 

Let  us  now  see  what  must  be  the  radii  of  the  spheres 
capable  of  containing  the  same  classes  of  stars,  on  suppo- 
sition that  their  apparent  density  is  also  real.  From  the 
law  of  apparent  density,  deduced  by  Struve  from  the  labors 
of  Herschcl,  are  computed  the  following  distances: 


The  differences  of  the  last  column,  though  sensible,  do  not 
exceed  the  irregularity  admissible  In  this  matter.     The 

„-.....,.-,*    .,„....,,.  I  ,      .,,.,. _•    ! ...(  it  ....i,    tin.    il-irj    i.t     tli.'    lith    iiml 


Magnitudes. 

Radii 

Nos.  and  densities  compounded. 

1 

1   llll 

2 

1.80 

3 

2.76 

4 

3.9  i 

5 

.1.4.1 

G 

ii  28 

7 

15.78 

8 

21J.86 

9 

88.40 

14  H. 

1811  111 

It  now  remains  to  be  seen  which  of  these  two  scries 
most  nearly  represents  the  actual  facts  in  the  celestial  ex- 
panse. To  decide  the  question  directly  is  impossible:  but 
indirectly  we  may  do  it  by  comparing  the  radii  of  these 
tables  with  the  mean  distances  inferred  from  photometry 
and  from  proper  motions.  For  the  purposes  of  such  a 
comparison  a  risnmf.  of  all  these  values  is  presented  in 
the  following  table : 


Distances  inferred. 

M.'iciii- 
tudes. 

From  numlier, 
distribution    sup- 
posed uniform. 

From  number. 

density    supposed 

variable. 

From  photom- 
etry. 

l'r proper 

!>:"( -  Itf  the 

StOglC  stars  iu 
A.  11. 

1.0 

1 

l.llll 

1  nil 

1  mi 

2 

1.411 

1.80 

1.65 

1.8 

8 

2.13 

2.76 

2.42 

2.8 

4 

2.1H 

3.90 

3.70 

3.9 

5 

3.98 

5.45 

6  m; 

5.6 

f. 

."..47 

9.28 

9.11 

9.0 

7 

8.58 

15.78 

1117 

lil.il 

8 

13.44 

23.36 

22.04 

18.0 

0 

20.38 

83.40 

34.30 

33.0 

14  H. 

98.00 

180.40 

312.00 

exceed  the  irregularity  aam.88.Die  in  wis  mauer.  i  in 
greatest  anomaly  appears  between  the  <t:,r-  of  the  iith  and 
7th  magnitudes— that  is,  at  the  point  of  transition  from  the 
telescopic  stars  to  th-- 


-,   ;il    nie   point  (il    iransiiiou   imiu   uie 

■  visible  to  the  naked  eye    a  taltiu 


Here  it  is  obvious  that  the  photometric  scale  mure  nearly 
accords  with  the  hypothesis  of  condensation  than  with  the 
other,  especially  for  the  smaller  stars;  and  the  same  thing 
is  true  in  regard  to  the  proper  motions.  We  are  led,  1  here- 
fore,  to  the  conclusion  that,  not  only  in  appearance  but  in 
fact,  the  stars  are  more  dense  near  the  Galaxy. 

This,  which  may  be  called  the  theory  of  the   real  distri- 
bution of  the  stars  in  space,  is  the  only  result  u  liich.  among 

the  numerous  speculations  hitherto  made  as  to  the  Btruotnre 
of  the  .Milky  Way  considered  as  the  principal  body  of  the 
universe,  deserves  any  confidence.     Kepler.  Brat  among 

these    .-peculators,  regarded    the  Milky  Way  a-    a    confused 

ring  composed  of  stars,  within  which  lie  conceit  ed  our  sun 

to  Dfl    eccentrically  placed  toward  one    side,  and  out    of  the 

mean  plane.  Huygnena  supposed  the  stars  to  be  distributed 
uniformly— an  idea  which  we  have  seen  to  be  untenable. 
Wright.  Kant,  and  Lambert  discoursed  largely  upon  the 
Katun  Of  the  Systems  which  make  up  this  immense  aggre- 
gation :  but  all  their  conceptions  arc  modelled  on  the  t  \  pe 
of  the  BOlar  and  planetary  system  as  it  was  known  in  their 
time.  Hence,  in  their  speculations,  we  have  always  the 
inevitable  great  central  primaries,  and  after  these  the  se 

ondaries  and  other  attendants,  of  the  3d,  the  iih. I  even 

the  6th  order.     But  as,  in  our  day,  the  Bolar  By  stem  il 
has  been  bo  greatly  modified,  and  since  ii  presents  bo  I  u 
an  ascertained  variety,  it  would  be  idle  to  follow  in 
footsteps  of  these.     In  fact,  they  could  nevei   ■   Dai 
the  conception  of  a   sun   surrounded  by   planets  forming 
systems  of  the  first  order,  and  these  surroun  led  bj     ati 
lite-  forming  systems  of  the  second  order,  all  the 
being  eoaentric  and  only   -lightly  inclined  to  tl 
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of  the  primary.  Imitted  also  comets  with  orbits 

largelj  eccentric — numerous,  but  without  law.  Now,  be- 
sides these  principal  classes,  composed  of  masses  of  great 

magnitude,  wc  r< gnize  between  Mars  and  Jupiter  a  zone 

„f  He  whose  entire  mass,  although  their  number 

already  reaches  169  Jan.  1,  1877),  scarcely  equals  that  of  the 
earth  :  while  there  i-  no  ground  to  suppose  that  they  have 
been   :i!l   di  '■    ll1'    rather,   from   the    rapidity   with 

uhnii  h  :over]  has  followed  discovery,  we  may  reasonably 
Dtrary.  Their  orbits  are  considerably  inclined 
to  the  ecliptic,  and  some  of  them  are  very  eccentric — bo 
much  bo,  indeed,  as,  in  view  of  their  mutual  proximity  and 
the  intricacy  with  which  they  are  interwoven,  while  the 
n  bole  arc  distributed  over  a  zone  no  broader  than  the  mean 
distance  of  the  earth  from  the  sun,  to  make  their  stability 
doubtful,  and  even  to  lend  plausibility  to  the  conjecture 
that  the  bodies  themselves  may  sometimes  come  into  col- 
lision. We  recognise,  moreover,  many  periodic  comets, 
and  others  not  periodic,  some  of  which  make  part  of  the 
long  parabolic  currents  of  minute  cosmical  bodies — that  is 
to  say,  meteorites — forming  sometimes  arcs  of  very  great 
and  sometimes  of  limited  extent,  which  follow  the  tracks 
of  some  of  the  comets.  These  bodies,  moreover,  are  not 
all  solid,  but  in  part  gaseous,  and  on  this  account  present 
so  strange  phenomena  in  their  approach  to  the  sun.  In 
like  manner,  with  the  discovery  of  gaseous  nebula; — a  dis- 
covery, however,  already  predicted  by  Sir  William  Herschel 
toward  the  close  of  his  career — all  the  fancied  resemblances 
between  the  nebula?  and  the  Milky  Way  fall  to  the  ground. 
In  view  of  these  discoveries  in  our  own  system,  it  is  no 
longer  improbable  that  groups  of  very  minute  stars  may 
take  the  place  of  vast  isolated  bodies,  and  that  every  sys- 
tem may  not.  as  Lambert  would  have  it,  possess  a  great 
preponderating  centre  to  give  it  an  indefinite  stability. 
From  the  general  vicinity  of  the  nebula?  to  the  Milky  Way, 
and  considering  that  they  are  not  always  formed  of  separate 
stars,  as  used  to  be  believed,  it  is  impossible  to  say  that  these 
objects  may  not  be  parts  of  that  great  formation.  Besides,  the 
necessity  of  a  great  central  mass  is  not  absolute;  it  being  pos- 
sible to  secure  regularity  of  motion  by  means  of  an  annular 
system,  or  other  combination,  without  a  central  body — ar- 
rangements of  which  examples  exist  among  the  nebula?, 
where  are  also  spiral  systems  destined  to  other  ends  than 
perpetual  circulation  in  orbits  perfectly  closed.® 

From  this  survey  must  not  be  excluded  the  stellar  sys- 
tems, now  well  proved  to  exist,  of  double,  triple,  and  mul- 
tiple stars,  nor  the  various  groups  found  in  the  Milky  Way, 
which  without  being  globular  seem  to  suggest  the  idea  of 
partial  systems,  since  they  exhibit  corona?  approximately 
circular,  furnished  with  fringes  or  linear  streams  system- 
atically diverging,  analogous  to  the  temporary  positions 
of  our  planets  projected  around  the  sun.  Nor  should  it  be 
omitted  that  the  central  bodies  of  such  groups  may  escape 
observation  in  consequence  of  their  inferior  luminosity. 
Some  systems  of  this  kind  may  be  seen,  especially  in  cer- 
tain of  the  nebula;  of  Sagittarius,  and  precisely  in  A.  R. 
1S/i.  10m.  and  in  Deck  S.  IS°  53'.  The  idea,  moreover,  of 
Mr.  Proctor,  who  considers  the  openings  in  the  Milky  Way 
near  the  Southern  Cross,  and  in  the  Swan,  as  evidences 
that  the  thickness  of  the  sidereal  stratum  is  limited,  and  that 
we  see  beyond  the  limit  of  its  thickness,  seems  to  be  just. 
In  fact,  as  a  spherical  aggregation,  in  instances  like  those 
of  the  Magellanic  Clouds,  is  inferred  to  exist  from  the  form 
alone,  inasmuch  as  it  cannot  be  supposed  to  be  an  in- 
definite cylinder  with  its  axis  directed  toward  the  observer, 
so  these  apertures  show  that  the  bordering  masses  have  a 
thickness  in  the  direction  of  the  visual  ray  bearing  some 
proportion  to  their  breadth;  and  we  are  not  permitted  to 
conceive  them  as  tubular  perforations  of  indefinite  length 
with  their  axes  turned  precisely  in  our  direction.  The  in- 
ference is  therefore  unavoidable  that  the  Milky  Way  must 
be  a  finite  Bystem  of  stars,  of  which  the  depth  in  the  visual 
direction  cannot  differ  much  from  its  breadth  ;  at  least,  that 
this  in n - t  lie  true  on  certain  lines,  though  in  others  it  may 
be  imp  iv  where  it  ends. 

The  earliest  speculators  on  this  subject  had  much  to  say 
about  a  ring;  others  talked  of  a  disk  split  into  two  laminae  ; 
luit  neither  of  these  forms  can  explain,  even  approximately, 
the  observed  convolutions.  Mr.  Proctor  has  recently  sug- 
gested the  similitude  of  a  serpent,  coiled  upon  itself  yet 
without  el. ..-ing  the  circle,  there  being  in  one  place  an  in- 
terval which  is  seen  in  the  constellation  of  the  Southern 
Cross.!  But  none  of  these  forms  suffice  to  give  even  a  rough 
idea  of  this  great  stellar  mass  in  its  entirety,  and  its  real 
structure  defies  our  every  conjecture.  All  we  can  say  is 
that  it  is   composed    principally  of  aggregations  of  un- 

*It  is  no  objection  to  thia  hypothesis  to  ij  thai  such  systems 
could  not  he  stable, since  it  ia  possibly  true  that  the  bodies  com- 
posing them  are  destined  by  their  collisions  for  the  renovation 
of  systems  and  the  generation  of  seem  •        m  w  life. 

f  Monthly  NotiCU  li.  Asir.  Soe„  Dec,  1870,  and  Astr.  Essays, 
p.  331. 


bounded  magnitude,  with  intervening  spaces  where  the 
stars  are  scattered  with  less  density  and  more  uniformity  j 
that  the  series  of  these  aggregations  is  longest,  iu  respect 
to  us,  in  the  direction  of  Sagittarius;  and  that,  diametri- 
cally opposite  to  this,  in  Perseus  and  Cassiopeia,  it  has  also 
a  great  profundity  :  while  to  the  right  and  the  left  of  this 
diametrical  line,  where  it  is  both  narrower  and  nearer  to 
us,  the  depth  is  much  less  ;  that  our  sun,  with  the  neigh- 
boring stars  of  the  group  to  which  it  belongs,  is  certainly 
not  situated  in  the  centre  of  the  stratum,  but  sensibly  eccen- 
trically, as  is  evident  from  the  enormous  difference  of  stel- 
lar density  between  the  Cth  hour  of  right  ascension  and  the 
18th  :  moreover,  laterally  from  these,  the  Milky  Way  is  very 
I  singularly  bifurcated,  and  while  it  is  everywhere  bright  and 
in  many  points  irresolvablc.it  is  suddenly  interrupted,  ter- 
minating, as  remarked  above,  in  two  large  fans  situated  in 
A.  K.  9A.,  nearly  in  front  of  the  constellation  Argo. 

The  sun,  moreover,  is  a  little  out  of  the  plane  of  the  Gal- 
axy, since  this  zone  does  not  form  a  great  circle,  but  a 
parallel  to  a  great  circle,  and  distant  from  it  about  5°. 
More  than  this  it  is  useless  to  conjecture.  The  component 
masses  seem  to  be  scattered  groups,  independent  and  count- 
less in  number,  rather  than  a  unit-system;  and  in  conse- 
quence of  the  complication,  their  aspects  throw  no  light 
upon  the  structure  of  this  immense  aggregation. 

Though  resolvability  into  stars  distinguishes  in  general 
the  Via  Lactca  from  the  nebula1,  yet  many  bits  of  this,  ex- 
amined with  the  spectroscope,  have  given  indications  of 
bright  isolated  spectral  lines,  so  that  it  is  not  certain  that 
in  these  points  there  may  be  nothing  but  stars,  as  we  shall 
soon  learn. 

But  all  the  visible  stars  do  not  form  parts  of  the  galactic 
system  alone.  Many  groups  seem  independent  of  it — as, 
for  instance,  the  Magellanic  Clouds  ;  and  the  same  is  like- 
wise true  of  numerous  aggregations  of  stars  mingled  with 
nebula?,  such  as  Coma  Berenices  and  its  surroundings,  and 
other  clusters  of  less  dimensions  than  these.  Above  all,  the 
nebula?  seem  to  form  a  system  of  their  own,  and  to  these 
we  shall  now  turn  our  attention. 

I  12.  The  Xcbnlir.% 
Not  only  in  the  magnificent  celestial  girdle  of  the  Via 
Lactea,  but  also  outside  of  it,  there  are  in  the  heavens 
many  spots  which,  even  to  the  naked  eye,  seem  luminous 
clouds,  such  as  the  Pleiades,  the  Beehive  in  Cancer,  the 
hilt  of  Orion's  sword,  and  the  Hair  of  Berenice.  These 
spots,  from  the  earliest  antiquity,  have  been  called  "neb- 
ula? ;"  but  since  the  time  of  Galileo  it  has  been  proved,  by 
the  aid  even  of  imperfect  instruments,  that  they  are  in 
most  instances  formed  of  aggregations  of  minute  stars  so 
close  together  that,  though  easily  separated  by  instruments, 
the  naked  eye  fails  to  distinguish  them  individually.  The 
Pleiades  and  Pra?sepe  produce  little  effect  in  telescopes, 
their  component  stars  being  so  far  apart;  but  the  central 
portion  of  the  group  in  Perseus,  shown  in  Fig.  9,  is  mag- 

Fig.  9. 


A.  R.  -  2h,  7m. ;  D.  N.  =  56°  24'. 
Portion  of  the  Group  in  Perseus. 

nificent.  The  little  nubecula  in  the  Milky  Way  near  the 
star  ix  in  Sagittarius  is  a  surprising  entanglement  of  curves, 
arches,  and  circles,  defying  all  description.     Its  right  as- 


X  An  article  on  the  N'r.ntL.E  will  be  found  in  Vol.  III.,  but  this 
covers  only  to  a  slight  extent  the  ground  of  that,  while  that  con- 
tains much  not  embraced  in  this.  The  two  are  mutually  sup- 
plementary. 
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cension  is  IS//.  Om.,  and  its  declination  18°  50'  S.  {See 
Memoirs  of  the  Observatory  of  the  Gollegio  Romano,  1852.) 
There  is  a  neighboring  group  in  A.  R.  ISA.  9ro.,  Decl.  19° 
l'.'  8.,  and  one  also  in  18/t.  10m.  46*.,  Decl.  19°  2'  S.,  where 
a  magnificent  red  star,  surrounded  by  an  indescribable 
mesh,  suggests  irresistibly  the  idea  of  a  system.  The  im- 
provement of  telescopes  opened  up  a  much  more  extensive 
Held  of  objects  of  this  kind,  though  of  smaller  dimensions. 
Messier  and  Lacaille  in  their  time  detected  an  admirable 
list,  some  separable  in  their  instruments  into  stars,  and 
others  not.  It  was  reserved  for  the  elder  Herschel  to  study 
exhaustively  this  branch  of  astronomy  also,  and  to  gather 
from  it  marvels  without  end.  As  a  first  result,  many  of  the 
objects  believed  by  his  cotemporaries  to  be  irresolvable,  were 
perfectly  resolved  by  his  powerful  instruments.  Many  also 
show  rich  aggregations  of  variously-colored  stars — as,  for 
cxnmplc,  the  one  near  k  of  the  Southern  Cross,  which  re- 
sembles a  heap  of  gems — and  many  form  a  special  cate- 
gory of  objects  called  clusters,  and  by  us  groups  or  globu- 
lar masses,  made  up  of  immense  multitudes  of  exceedingly 
minute  stars  arranged  in  globular  form,  and  so  closely  con- 
densed in  the  centre  as  to  present  there  a  uniform  white 
light.  Figs.  10  and  11  give  an  idea  of  these  objects.  Tho 
Fig.  10. 


Globular  Cluster  in  Aquarius. 

most  beautiful  in  our  hemisphere  is  that  of  Hercules,  in 

A.  R.  16A.  37m.,  Decl.  +  36°  42',  which  is  noticeable  on  ac- 

Fig.  11. 


:_ 


Globular  Cluster  in  Canes  Venatiei. 
count  of  its  curvilinear  rays  exterior  to  tho  arches  of  the 
spiral:  it  fills  a  field  of  8' ;  that  of  Libra  is  not  more 
beautiful,  more  extensive,  or  more  resolvable  than  this.  In 
tho  southern  hemisphere  arc  two  others  not  less  surprising 
— viz.  the  nebula  of  ToOOttn  and  thai  "I'u  Centiiuii.  in 
which  stars  are  present  in  thousands*  The  last  occupies 
at  least  20'  of  space  entirely  oorered  with  Mars  of  the  12th 
:md   C'.th  magnitudes.      The   following  i*  a  list  of  the  most 

beautiful  objects  "t  this  kind.  To  give  a  description  of 
them  no  number  of  figures  or  of  pages  would  suffice.  Tho 
only  mode  of  acquiring  any  conception  of  those  objects  ;it 


all  is,  with  an  instrument  of  adequate  power,  to  examine 
the  objects  themselves: 

Principal  Globular  Groups  of  Stars. 


M.    5  in  Libra 

M.  13  "  Hercules., 


Ophiuchus.. 


M.    2  "  Aquarius 

M.    3  "  Canes  Venatici.. 

"  Crux  Australis.. 

H.  2322  in  Toucan 

H.  3304  "  wCentauri 

"   Antinotis 

M.  13  in  Pegasus , 

"  Delpliinus , 


night  ascension. 


ISA 

10m 

16 

:n 

17 

13 

11', 

SO 

17 

12 

17 

29 

21 

25 

13 

36 

U 

44 

0 

17 

13 

17 

IS 

41 

22 

22 

20 

26 

Declination. 


+  2°  41' 
+  36  43 
+  43 

-  3 

-  18 

-  3 

-  1 
+  2D 


•59  26 


-73 

-46 
-  6 
+  11 
+  6 


25 
27 
SI 


But  the  power  of  Ilerschel's  instruments  was  not  suffi- 
cient to  resolve  into  stars  all  the  objects  characterized  as 
nebulosities,  and  the  name  of  nebula  is  now  restricted  to 
the  unresolved.  Of  these  nebula)  there  are  three  catego- 
ries :  (1st)  the  planetary  nebulas  ;  (2d)  the  elliptic  nebula  ; 
(3d)  the  irregular  nebula?.  The  first  receive  their  name 
from  the  fact  that,  in  the  field  of  the  telescope,  they  :ip]n  :ir 
as  disks  more  or  less  well  defined,  and  with  a  light  liko 
that  of  a  planet,  nearly  uniform.  Their  color  is  greenish- 
blue.  A  beautiful  series  of  these  objects  is  represented  in 
Figs.  12,  13,  14,  15,  1G,  17,  18.     The  uniformity  of  light  in 


Fig.  12. 


Fig.  13. 


■:-•;. 
'--  •< 


- 


A.  R.  =  19A.  34m. ; 
D.  =  —  14°  32'. 


A.  It. 
D. 


•J.;/,    is.,,.; 
:  +  41°  36'. 


some  of  these  is  singular,  as  in  Fig.  12.     But  in  these  also 
are  seen  spots  of  greater  brightness,  which  seem  to  scintil- 


Fio.  14. 


.;<; 


A.  It.  =  20/i.  55m.; 
1).  =  —  12°  2' 


-  r  :■'..'- 

A.  R.  =  10/i.  17m.; 
1).  -  —17°  47'. 


late,  and  arc  arranged  apparently  in  curves.     These  lucid 
masses  arc  sometimes  disposed  in  ring  shape  (Figs.  13, 17), 
Fig.  16.  Fig.  17.  Flo.  18. 


A.  R.  =  is/;.  Am.: 
D.=    .  6    60/. 


A.  R.  =  7A.  31m.; 
D.  =  —  11°  20'. 


A.B.       BA.  88m. 
D.  =  +9°  0'. 


sometimes  in  ear-shape  (Fig.  15).  The  figures  speak  more 
forcibly  than  many  words.  Others,  again,  arc  cloudy  on  tho 
Ddg68,  while  they  also  present  a  neatly -defined  central  pa  it, 
as  in  Fig.  Hi.  These  at  first  sight  resemble  somewhat  Sat- 
urn with  his  ring — that  is  to  say.  a  glol rrounded  by 

an  oval — but  on  closer  examination  exhibit  (lie  ohara 
shown  in  Figs.  1."..  14,  and    15.     Some  have  decided 
aspoct  of  a  true  ring,  the  interior   being    wholly   vacant. 
Unique  among  these   is   the   nebula  of   Lyra,   A.  K     Is/,. 
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4Sm.    12«.,   Decl.    N.  32°  52'.  which   presents   an   elliptic 
ring,  having  in  the  centre  the  merest  scintillation  of  light. 
whioh  is  an  exceedingly  minute  star.     (Fig.  19.) 
Fig.  19. 


Annular  Nebula  in  Lyra.— Diam.  73'. 
Though  absolutely  irresolvable,  still,  with  very  powerful 
instruments,  it  is  possible  to  discover  in  these  objects  a 
certain  scintillation,  which  favors  the  belief  that  they  are 
composed  of  stars.  This  conclusion  is  apparently  con- 
firmed by  Bond's  researches  with  the  great  Cambridge 
refractor,  and  by  those  of  Lord  Roase  with  the  most 
colossal  reflector  ever  constructed;  but  the  spectroscope 
has  come  in  here  to  undeceive  us,  by  revealing  the  quite 
unexpected  fact  that  all  these  objects  are  only  masses  of 
gas.  confirming  thus  the  vague  sentiment  which  alwaya 
favored  the  belief  that  they  cannot  be  all  resolvable.  Sir 
William  Herschel,  indeed,  had  early  abandoned  all  hope 
of  resolving  certain  of  the  nebulosities,  and,  in  the  latest 
years  of  his  career,  he  insisted  on  the  existence  of  matter 
diffused  through  space,  out  of  which  the  nebula;  are  prob- 
ably formed.  Mr.  Huggins,  by  applying  the  spectroscope, 
has  found  that  the  spectra  of  these  objects  are  composed 
of  three  lines  only — one  in  the  blue  and  two  in  the  green. 
Fig.  20. 
F  x  h  mg. 

Sun  |  T~  T 


j\Teb. 


Hfl(b)  (c)ia) 

Spectrum  of  the  Nebula?.* 
At  the  first  aspect,  it  excites  surprise,  that  objects  of  so 
feeble  luminosity  should  give  a  sensible  spectrum  at  all ; 
but  surprise  will  cease  when  it  is  considered  that  their  light 
i^  nut  intrinsically  weak,  and  that,  in  the  spectrum,  this  light 
is  not  spread  out,  as  in  those  of  the  stars,  over  a  wide  con- 
tinuous, space,  but  is  all  concentrated  in  the  few  lines  above 
named.  Thus,  preserving  all  its  intensity,  it  comes  out 
with  a  force  comparatively  much  greater  than  that  of  stars 
of  only  equal  brightness.  From  the  nature  of  this  spec- 
trum, we  are  able  to  infer  the  nature  of  the  gases  which 
produce  it.  OnjB  of  these  is  certainly  hydrogen,  since,  be- 
side* tin-  coin  i  lence  of  the  line  above  mentioned  with  the 
solar  F,  the  line  G  in  the  red  has  also  been  successfully 
identified  in  the  brighter  of  the  nebular  spectra.  As  to  the 
others,  one  ia  very  near  to  the  double  line  of  azote,  found 
in  the  spectrum  of  the  second  order  of  this  gas:  but  as  it 
i-  nnt  perfectly  coincident  with  either  one  of  the  pair,  the 
substance  producing  it  is  unknown.  Among  the  artificial 
lights  which  approach  clearest  to  this,  there  is  a  line  of 
lead,  but  the  i  [entity  is  hardly  probable.  The  third  and 
finer  line  ia  quite  unknown. 

(2)  The  oval  nebula?  are  elli]  lie  masses,  mostly  faint 
and  extremely  diffuse  at  the  borders.  A  remarkable  ex- 
ample of  this  class  is  in  the  girdle  of  Andromeda,  diseern- 

*  In  order  to  fix  the  position  of  these  lines,  the  following 
method  (given  in  our  memoi)  I:  The  position  of  the 

micrometer  having  been  fixed  in  tl  i  night,  with  the  microme- 
ter thread  on  tin*  line  (6)  of  the  nel  ida,  ii  is  left  untouched  till 
morning,  when  it  is  found  that,  on  th  spectrum,  (6)  corre- 

sponds i"  F;  the  principal  line  km  falls  m  ir  a  strong  dark  line 
the  middleofthe  interval  betwt  -..  andF:  but  tin- line 
of  the  nebula  is  a  little  !■■  the  left,  toward  F,  and  does  nut  coin- 
cid  ■  with  this;  it  i-  apparently  a  line  ol  azol  ■  flic  tin-  line 
(ci  is  at  about  one-tifth  of  the  interval  between  (<z)  and  (&)  of 
the  nebula. 


Flo.  21. 


ible  to  the  naked  eye.  and  resembling  in  appearance  a  light 
seen  through  a  thin  plate  of  horn  ;  it  was  so  described  by 
ii-  disooverer,  Fabricius.  Its  extent  is  very  remarkable, 
being  in  length  a  degree  and  a  half,  and  in  breadth  a 
quarter  of  a  degree.  It  was  profoundly  studied  by  Bond 
of  Cambridge,  who  found  that  it  is  far  from  being  continu- 
onsly  luminous,  but  has.  as  it  were,  two  narrow  dark  stripes 
or  channels.'!'  Yet  its  spectrum  is  found  to  be  continuous 
whence  the  nature  of  its  composition  remains  unknown. 
Still,  this  does  not  prove  that  it  may  not  be  gaseous,  it 
being  possible  for  gases  at  low  temperature  to  give  a  con- 
tinuous spectrum. 

A  great  number  of  small  nebula1,  of  the  type  shown  in 
Fig.  21,  are  found  chiefly  in  the  region  of  Coma  Berenices 

and  in  the  wings  of 
the  Virgin.  These  are 
in  general  much  con- 
densed at  the  centre 
and  extremely  diffuse 
at  the  borders.  They 
Small  Elliptic  Nebula — type  form.  pass  step  by  step 
through  all  the  possible  grades  of  density,  from  the  faintest 
oloud  to  such  as  have  quite  a  bright  central  lustre.  It  is  a 
remarkable  fact  that  the  elliptic  nebulas  were  generally  cha- 
racterized by  Herschel  as  irresolvable.  It  is  also  noteworthy 
that  while,  in  the  globular  groups,  the  borders  are  entirely 
formed  of  brilliant  stars,  in  these,  the  margin  is  more  diffuse 
and  less  bright  than  the  centre. 

The  irregular  nebula;  are  not  less  numerous  or  celebrated 
than  those  already  mentioned.  The  most  remarkable 
among  those  visible  in  our  hemisphere  is  that  in  the  hilt 
of  Orion's  Sword,  involving  the  multiple  star  B' .  The 
portion  of  the  heavens  which  surrounds  this  star  seems  to 
be  formed  of  loosely-heaped  locks  of  cotton. X 

The  form  of  this  nebula  varies  greatly  in  details  accord- 
ing to  the  power  of  the  telescope  with  which  it  is  observed  ; 
and  great  reflectors,  like  those  of  Kosse.  Lassell,  and  El- 
lery,  give  to  its  masses  an  aspect  of  sharper  definition 
than  smaller  instruments:  on  which  account  the  designs 
we  have  of  it  are  in  their  minor  features  discordant  among 
themselves.  This  nebula,  in  its  brighter  parts,  under 
strong  enlargements  and  in  favorable  atmosphere,  appears 
t"  scintillate  and  to  give  signs  of  resolution  into  stars. 
{!!•, ,ul,  Secehi.)  But  analyzed  with  the  spectroscope,  it 
presents,  like  the  planetary,  a  linear  spectrum,  and  there- 
fore must  be  regarded  as  gaseous.  This  condition  of  matter 
does  not  exclude  the  possibility  of  such  agglomeration  as 
may  produce  masses  dense  enough  and  bright  enough  to 
take  on  the  appearance  of  small  stars.  Hence  the  discov- 
ery of  Bond  ought  not  to  be  considered  an  illusion;  and 
we  ourselves  can  bear  witness  to  having  many  times  veri- 
fied the  fact  of  such  scintillation  in  this  nebula  and  in  the 
planetary  also:  e.  rj.  Figs.  12,  13,  15,  lb. 

The  extent  of  this  nebulous  aggregation  is  very  great, 
since,  besides  the  central  mass,  commonly  regarded  as  the 
nebula,  numerous  filaments  have  been  traced  by  us  from 
—  (1°  .id'  to  —  7i°,  comprehending  the  triangular  area  lim- 
ited by  the  stars  J,  49.  and  v  in  deck,  and  in  A.  R.  extend- 
ing from  79°  to  near  84°  :  J  that  is.  through  fij°  in  decli- 
nation and  5°  in  right  ascension.  Thus,  all  this  region  of 
the  heavens  appears  to  be  occupied  by  a  nebulous  stratum, 
and  the  stars  of  Orion  exhibit  in  the  spectroscope  an  excep- 
tional tint  of  green  with  a  faint  shade  of  red — an  appear- 
ance which  may  be  what  is  called  accidental,  or  may  he 
owing  to  the  transmission  of  their  light  through  this  mass 
of  decidedly  green  color.  It  is  an  interesting  question 
whether  the  singular  narrowness  of  the  line  F  in  these 
.-tars  may  not  perhaps  be  owing  to  the  superposition  upon 
it  of  an  equal  bright  line  belonging  to  the  nebulous  sub- 
stance.    This  seems  extremely  probable. 

It  is  said  that  around  the  star  6'.  which  is  composed  of 
four  beautiful  small  stars  forming  the  famous  Trapezium, 
and  two  others  exceedingly  minute  in  the  neighborhood, 
the  nebulosity  doe-  not  exist.  The  exactness  of  this  state- 
ment may  be  doubted.  There  is  certainly  a  cloudiness 
there,  but.  on  account  of  the  vivid  light  of  the  stars  them- 
selves,  it  is  exceedingly  faint.  The  idea  that  the  nebula 
fails  here  because  of  having  been  condensed  into  stars 
has  not  a  sufficiently  solid  foundation.  A  brilliant  star. 
by  eclipsing  the  nebula,  makes  it  often  disappear,  as  actu- 
ally happened  to  the  nebula  in  Argo  when  the  star  ij  was 
of  the  1st  magnitude,  but  now  that  the  star  has  dwindled 
to  the  9th.  the  nebula  is  well  marked.  It  is  also  said  that 
the  nebula  in  Orion  is  subject  to  sudden  changes;  but  as 
all  such  opinions  have  hitherto  been  founded  on  obser- 
vations made  with  the  imperfect  instruments  of  other  times. 
we  can  regard  nothing  of  this  as  certain.  Inasmuch,  on 
the  other  hand,  as  the  more  recent  and  more  powerful  in- 

■j-See  Fig.  4.  art.  Nf.bi'L.k,  for  ibis  object. 
tSee  Fig.  1,  art.  Nkbi'l.h,  for  this  object. 
I  J  See  Mem.  Oweru.  Cull.  Rom.,  1852-53. 
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Btruments  render  visible  divers  features  which  escaped  the 
feebler,  there  is  in  this  fact  a  sufficient  explanation  of  all 
the  suspected  changes.  Even  now  the  designs  of  Lord 
ftosse  and  of  Strove  \  ery  little  resemble  our  own  or  that  of 
Hersehel. 

Among  the  irregular  nebula?  visible  in  middle  northern 
latitude  should  be  ranked  the  nebula  in  Sagittarius  (.'!722 
C.  (J.  H.)  in  A.  It.  17//.  54m.,  Decl.  -24°  21';  this  also 
gives  the  bright  lines  of  the  nebular  spectrum.  The  same 
i-  true  of  many  other  ncbuhe  drawn  by  Hersehel  during 
his  observation^  at  the  ('ape;  as,  for  instance,  that  in 
A.  R.  ISA.  II-"..  I>ei.d.  —10°  lo'.  Finally,  many  regions 
of  the  Milky  Way,  in  Sagittarius,  give  all  the  tinea  of  the 
brighter  ncbuhe  in  the  same  quarter. 

Another  nebula  of  not  less  importance  is  that  which  sur- 
rounds i}  Argus  in  the  southern  hemisphere,  in  A.  R.  10/i. 
30m.,  Deol.  —56°  47'.  It  is  very  singular,  having  s  large 
vacant  space  in  form  of  a  lemniscatc,  of  which  it  is  very 
difficult  to  form  a  theory.  A  change  has  been  suspected 
in  this  nebula  also,  but  the  varying  appearances  supposed 
to  have  been  hitherto  observed,  may  probably  have  been 
duo  to  the  varieties  of  instruments  employed,  and,  as  just 
remarked,  to  the  variations  of  the  stars  immersed  in  the 
nebula. 

There  are  several  other  irregular  nebulae  in  the  heavens 
which  wcro  designed  by  Hersehel.  One  of  the  most  im- 
portant is  that  of  Vulpeeula  (Fig.  22),  called  by  the  Kng- 
Fig.  22. 
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The  Dumb-bell  Nebula. 
A.  R.  =  10ft.  52m. ;  D.  =  +  2° 


17'. 


lish  the  Dumb-bell  Nebula,  and  another  is  that  of  Canes 

Venatici   (Fig.  23).      In  this  last  is  manifested  a  spiral 

Fig.  23. 


The  Spiral  Nebula  "»i  M  Canum  Venatlcorum  (Enrl  qf  Ilosse). 
structure;    and    a  similar  configuration   has   been   found, 
under  the  scrutiny  of  the  powerful  instruments  of  Lord 
Ilosse,  to  be  repeated  in  other  nebula  also. 

This  structure  eallfl  to  mind  the  power  of  the  central 
force  which  may  tend  to  unite  in  one  single  stellar  centre 
the  diffused  masses  of  gas,  and  may  suggest   ideas  »f  <■<•< 
mology  analogous  to  those  thrown  out    by   Kant.   Hersehel, 

and  Laplace,  who  BUpposc  the  stars  to  have  been  formed 
by  the  condensation  oi  nebular  matter.  The  nebula  jus  I 
mentioned  does  not  show  in  our  instruments  the  Bpeotral 

lines  of  the  gases,     [f  this  is  not  the  fault  of  the  instru 


Fig.  24. 


ments  (a  point  which  deserves  verification),  it  would  prove 
that  the  mass  is  at  quite  a  low  temperature. 

The  idea  of  a  progressive  condensation  receives  support 
from  the  nebulous  stars.  This  is  the  name  given  to  the 
stars  which  arc  clothed  with  a 
nebulous  atmosphere.  Such  is 
the  object  in  A.  R.  19A.  40m., 
Deol.  -  50°  fi'  (Fig.  24),  which 
gives,  in  addition  to  a  spectrum 
consisting  of  a  /one  Bensibly 
continuous,  the  bright  lines 
proper  to  the  nebular  spec- 
trum :  the  star  is  still  sur- 
rounded by  a  part  of  the  vapor 
of  which  it  was  formed.  An- 
other of  the  kind  is  in  A.  It. 
1ft,  19m.,  Decl.  +  21°  15'  {  Fig. 
25),  and  another  still  in  A.  K. 
lOA.Om.,  Decl.  — 39°  36'  i  Fig. 
20).  There  are  also  double 
and  triple  nebula1,  as  in  Figs. 
27  and  28,  but  it  is  extremely  difficult  to  make  exact  meas- 
ures of  them. 

One  of  the  matters  of 
greatest  importance  con- 
nected with  tin-;  subject 
is  the  study  of  the  dis- 
tribution of  the  nebulae. 
Hersehel  II.,  in  his  ob- 
servations at  the  <  'ape, 
gavo  a  statistical  state- 
ment of  the  number  of 
these  objects  in  different 
parts  of  the  heavens. 
From  the  study  made  by  him  of  this  distribution,  he  found 
that,  in  the  northern  hemisphere  the  richest  region  is  in 


A.  R. -19*.  40m.: 
D.  =  -f  50°  6'. 


Fig.  25. 


A.  B.  =  7A.  19m. ; 

D.    =  +21°  15' 


*0 

A.  R.  =  10A.0m. ; 
D.  =  —  39°  36'. 


Fig.  27 


Fig.  28. 


the  Virgin,  in  Coma 
Berenices,  and  in  Pisces. 
This  region  has  its  largest 
density  near  the  pole  of 
the  Galaxy — so  much  so 
that,  putting  this  zone  at 
the  horizon  of  the  celes- 
tial globe,  the  swarm  of 
nebulss  spreads  out  like 
a  pavilion,  having  its 
summit  in  the  pole  and 
A.  R.  =  Ih.  35m. ;  A.  R.  =*  7A.  lfwa. ;  its  base  in  the  galactic 
D.  =  —  17°  49'.  D.^  — 29° 49'. circle.  In  the  southern 
hemisphere,  the  distribution  is  less  graphically  marked, 
but  it  also  continues  there,  and  the  zone  of  greatest 
abundance  approaches  the  northern  nebular  region  of 
the  Fishes.  In  this  distribution  there  is  no  trace  of  a  de- 
cided band  as  in  the  Milky  Way,  but  wo  recognize  only 
centres  of  superior  density.  The  chart  below  (Fig.  29), 
reduced  from  the  work  of  Proctor,  presents  it  to  the  eye. 

It  is  singular  that,  while  the  elliptic  nebuhe  are  disposed 
by  preference  around  the  pole  of  the  Milky  Way,  the  irreg- 
ular nebuhe,  on  the  other  hand,  are  found  on  the  border  of 
that  zone  or  very  near  it.  We  may  also  say  that  many 
regions  of  the  Milky  Way  itself  are  positively  nebulous. 
From  this  it  is  obvious  that  the  elliptic  nebuhe  form  a  class 
independent  of  the  Milky  Way. 

We  cannot,  nevertheless,  place  in  this  category  the 
Magellanic  Clouds,  in  which  immensely  vast  masses  are 
resolved  into  stars  and  into  extremely  minute  nebula?, 
forming  a  gigantic  and  marvellous  group  entirely  isolated, 
and  having  an  extent  which  defies  our  utmost  conception. 
It  is  a  thing  worthy  of  observation  that,  in  the  elliptic 
nebuhe,  the  eccentricity  of  the  strata  goes  on  diminishing, 
till  nuclei  are  at  length  reached  very  nearly  spherical. 
This  fact  is  certainly  connected  with  an  important  prin- 
ciple of  theoretic  mechanics  wholly  different  from  that 
which  rules  in  globular  systems,  and  makes,  moreover,  a 
contrast  with  the  annular  systems,  still  more  striking. 

It  was  for  a  long  time  said  that  the  Via   Laotea  is  only 
one  of  the  nebula\  but  the  gaseous  nature  of  these  and  the 
stellar    structure    of   the   former   will    no   longer  admit  so 
sweeping  or  rigorous  a  parallel.     Still,  as  in  many  of  the 
bright  regions  of  tins  zone,  analyzed  by  the  spectroscope, 
we   have  found   traces  of  bright  lines,  there  are  possibly 
here  vast  masses  of  uncondensed  nebulous  matter  yet  c\ 
isting.    Bat  for  studies  of  this  difficulty  an  instrument  such 
as  ours  is  perhaps  too  feeble.     Let  us  hope  that  these  re- 
searches will  be  continued,  as  they  deserve  to  be,  with  BUl 
tieient  means,  by  others;  this  being  the  criterion  so  much 
desired  by  Sir  John  Hersehel  for  distinguishing  with 
tainty  the  gaseous  nebula'   from   those  po>-ibly  stellar  or 
00mp08ed  of  condensed   matter,  such   as  are  our  clouds  in 
relation  to  watery  vapor.     The  globular  clusters,  no)   ex 
\  hi  biting  any  trace  of  bright  spectral   lines,  remain  in  the 
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Northern  Hemisphere. 


Fig.  29. 


Southern  Hemisphere. 


Distribution  nf  the  Nebula. — The  Northern  and  Southern  Nebulae. 


category  of  stars:  an  exception  may  perhaps  be  made  of 
the  planetary  nebula  of  the  Dolphin,  in  which  are  seen  a 
lucid  point,  and  a  diffuse  brightness  which  present  a  ru- 
dimental  appearance  of  a  monochromatic  zone. 

It  is  still  a  great  question,  as  we  have  already  intimated, 
whether  the  nebula;  have  varied  in  aspect.  The  solution 
of  this  doubt  is  difficult  Between  two  observers,  making 
sketches  of  the  same  object  upon  the  same  night,  and  with 
the  same  instrument,  there  are  still  very  great  differences. 
It  is  no  marvel,  therefore,  that  designs  should  fail  to  agree, 
when  time  and  place  and  person  and  instrument  all  differ. 
Many  variations  may  be  due  to  variations  of  neighboring 
stars.  Thus,  for  example,  while  rj  Argus  was  most  brilliant 
and  of  the  first  magnitude,  it  appeared  free  from  nebulosity. 
(J.  Herschel,  Cape  Obs.,  pp.  36-37.)  It  is  now,  having 
dwindled  to  the  4th  magnitude,  seen  without  difficulty  to 
be  involved  in  such  a  nebulosity.  [Monthly  Notices  It.  A.  S., 
1S76.)  We  have  seen  that  the  Trapezium  of  Orion  was 
supposed  to  be  without  a  nebulous  surrounding,  but  that 
the  spectroscope  has  proved  this  nebula  to  be  even  brighter 
there  than  elsewhere.  The  unchangeability  of  the  nebula; 
shows  upon  what  a  scale  in  time  we  must  measure  the  for- 
mations of  creation,  in  respect  to  which,  as  to  duration,  geo- 
logical periods  arc  truly  but  days. 

The  distance  of  none  of  these  masses  is  yet  known,  no 
parallax  having  been  determined  of  any  one  of  them;  and 
hence  it  is  impossible  to  assign  their  magnitude.  It  is  cer- 
tain that  the  space  filled  by  some  must  be  immeasurably 
great,  embracing  not  merely  limited  localities,  but  vast 
regions  in  the  heavens,  since  those  of  Orion,  of  Argo,  and 
of  Andromeda  occupy  several  entire  dGgrees  of  visible  ex- 
tension :  but  even  limiting  ourselves  to  the  smallest  and 
best  defined,  like  the  planetary  nebulae  above  mentioned, 
which,  measuring  but  a  few  seconds,  are  better  comparable 
with  our  usual  scale,  the  magnitude  is  beyond  conception 
great.  A  nebula  of  this  description,  though  only  26"  in 
diameter,  like  that  of  Sagittarius,  or  33".  like  that  in 
Hydra,  if  we  allow  it  a  parallax  of  one  second  in  are,  is 
comparable  only  to  the  orbit  of  Neptune,  which  is  thirty 
times  greater  in  diameter  than  the  orbit  of  the  earth.  But 
since  so  large  a  parallax  as  this  is  not  probable,  since,  on 
the  other  hand,  it  is  reasonable  to  presume  that  the  real 
parallax  is  D  very  great  deal  smaller,  we  have  dimensions 
in  which  our  imaginations  are  utterly  lost. 

The  number  of  the  nebulae  is  countless.  Herschel  dis- 
cussed 3812  in  his  statistics,  and  in  the  great  catalogue 
published  by  him  in  1864  were  included  5079.  Since  this 
epoch,  not  a  few  Others  have  been  discovered  at  Rome,  and 
several  hundred  at  Marseille?,  with  the  great  reflector  of 
ninety  centimetres  diameter  of  that  observatory.  Probably 
the  number  will  increase  with  the  increasing  dimensions 
of  instruments,  but  all  the  later  discoveries  arc  of  objects 
too  faint  to  promi.se  to  future  speculators  matter  of  import- 
ant interest. 

This  immense  labor,  due  chiefly  ti>  the  TTcrsehel  family, 
has  been  completed  in  a  little  less  than  a  century.*  But 
to  the  name  of  Herschel  must  be  added  those  of  Lacaille 
and  Messier  among  earlier  observers,  and  among  the  recent, 

*  Messier  published  a  catalogue  of  4.">  nebulae  in  1771;  his 
second  and  third,  published  in  the  Connaissancz  des  Temps  for 
17S3  and  17S4,  contained  103. 


those  of  Rosse,  Lassell,  De  la  Rue.  Bond.  D'Arrest,  Hug- 
gins,  and  perhaps  others.  And  from  the  list  of  these  famous 
observers,  some  of  whom  were  themselves  splendid  artisans, 
ought  not  to  be  omitted  the  hardly  less  famous  names  of 
the  artisans  proper,  such  as  those  of  Merz,  Cook,  Secretan, 
Cauchoix,  Clark,  Grubb,  and  others  similarly  honorable. 
The  work  of  this  century  remains  a  testimony  to  the  ac- 
tivity of  the  generations  of  the  present,  and  an  incitement 
to  the  emulation  of  those  which  are  to  follow;  for  whom  it 
is  reserved  to  fathom  all  those  difficult  problems,  which, 
being  functions  of  the  time,  no  assiduity  and  no  skill  on 
the  part  of  observers,  but  the  lapse  of  ages  only,  can  suffice 
to  resolve. 

Furling  now  our  sails  after  the  course  by  no  means  brief 
which  we  have  run  through  the  celestial  spaces,  we  may  here 
sum  up  in  conclusion  the  principal  results.  (The  conclu- 
sion here  referred  to  will  be  found  under  the  title  Universe 
later  in  this  volume.)  P.  A.  Secchi. 

Translated  by  F.  A.  P.  Barnard. 

Star'stonc,  a  variety  of  sapphire,  the  anteria  of  Pliny 
and  the  ancients,  is  found  in  Ceylon,  and  presents,  when 
cut  en  cabochou,  or  in  a  hemispherical  form,  and  viewed  in 
a  direction  perpendicular  to  the  axis,  a  peculiar  reflection 
of  light  in  the  form  of  a  star. 

Stariii-Buchow*  town  of  Russia,  government  of 
Vilna,  on  the  Dnieper,  has  six  churches,  several  good  edu- 
cational and  benevolent  institutions,  and  extensive  manu- 
factures.    P.  61)01. 

Stariii-Asskol,  town  of  Russia,  government  of 
Koorsk,  on  the  Asskol,  has  a  normal  school  and  a  theolog- 
ical seminary.  The  vicinity  is  famous  for  its  rich  orchards. 
P.  7029. 

Starvation.     See  Appendix. 

Stass'furt,  town  of  the  Prussian  province  of  Saxony, 
on  the  Bode,  is  noted  for  the  immense  layer  of  rock-salt  in 
its  vicinity,  which  was  discovered  in  1837  at  a  depth  of  826 
feet,  and  with  a  thickness  of  about  1000  feet.  A  shaft  was 
finally  opened,  and  steam-engines  applied  to  operate  the 
mine  in  1852.  The  produce  amounted  in  1S56  to  Id,4$0 
cwts. ;  in  1860,  to  666.480;  in  186-1.  to  2,071,880:  and  the 
mine  is  now  one  of  the  largest  in  the  world.  The  town 
had  4785  inhabitants  in  1864.  and  10.327  in  1871.  f8ee 
the  descriptions  by  Bischof  ^Halle,  1864)  and  by  Rhein- 
wart  (Dresden,  1871).) 

Staszow,  town  of  Russian  Poland,  government  of 
Radom,  on  the  Czarna,  has  manufactures  of  paper,  iron 
goods,  and  copper  ware.  P.  about  5000,  of  which  many 
are  Jews. 

State,  by  Pres.  T.  D.  Woolsey.     See  Appendix. 

State'burg,  p. -v.  and  tp..  Sumter  co.,  S.  C,  on  Camden 
branch  of  Wilmington  Columbia  and  Augusta  R.  R.  P.  2095. 

State  Centre,  p.-v.  and  tp.,  Marsha'l  co.,  la.,  on  Iowa 
division  of  Chicago  and  North-western  R.  It.,  in  an  agri- 
cultural and  stock-raising  region,  has  1  weekly  newspapci. 
P.  of  v.  550;  of  tp.  1076. 

State  Line,  p.-v..  Mound  tp.,  Warren  co.,  Ind.,  on 
Toledo  Wabash  and  Western  R.  R. 

State  Medicine.  See  Sanitarv  Science,  by  Porter 
C.  Bliss,  A.  M. 
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Stat'en.  Isl'and  [named  by  the  Dutch  in  honor  of  the 
States  General],  the  island  which  constitutes  nearly  all  of 
Richmond  co.,  N.  Y.,  is  bounded  on  the  E.  by  New  York 
harbor,  New  York  Bay,  and  the  Narrows,  N.  by  the  Kill 
van  Iuill,  W.  by  Staten  Island  Sound,  and  8.  S.  E.  by  Kar- 
itan  Bay  and  the  Lower  Bay  of  New  York.  It  is  14  miles 
long,  and  greatest  breadth  y  miles.  Area,  5S£  sq.  m. 
The  island  abounds  in  pleasant  scenery,  and  has  many  tine 
resiliences.  It  is  traversed  by  Staten  Island  K.  R.,  and 
is  connected  with  New  York  by  lines  of  ferry-boats.  (See 
Richmond  co.,  N.  Y.J 

Stat'enville,  p.-v.,  cap.  of  Echols  co.,  Ga.,  on  Atlantic 
and  Gulf  It.  R.     P.  61. 

State  Public  School  for  Dependent  Children,  of 

Michigan  was  organized  by  an  act  (of  which  the  writer  was 
in  t he  senate  the  author)  of  the  legislature  at  its  session  in 
1871.  It  is  apart  of  the  common- school  system  of  that  State, 
for  which  Michigan  is  so  well  and  favorably  known.  It  is 
maintained  by  the  State.  It  is  not  a  penal  or  reformatory 
institution,  an  orphan  asylum,  or  an  almshouse  ;  but  only 
for  children  of  sound  mind  and  body,  between  four  and 
sixteen  years  of  age,  that  are  dependent  on  the  public  for 
support.  It  is  the  only  one  of  the  kind  existing  under  any 
government.  Others,  in  some  respects  similar,  receive 
criminal  children  from  the  courts,  thus  tainting  all  alike 
with  crime.  This  has  a  twofold  character,  uniting  the 
humanities  and  economies.  First,  it  is  a  home  and  school 
for  the  children  of  the  poor,  and  poverty  alone  is  the  price 
of  admission.  Second,  it  is  a  merciful  agency,  by  which 
the  State  becomes  the  guardian  of  its  dependent  children, 


and  restores  them  to  society  and  a  permanent  home  under 
parental  influences.  Heretofore,  these  children,  ns  they  now 
are  in  other  States,  were  maintained  in  the  county  poor- 
houses,  which  places  were  unlit  for  innocent  children  by 
reason  of  the  necessary  association  with  the  adult  diseased, 
idiotic,  insane,  and  immoral  inmates  of  a  very  low  mental, 
physical,  and  moral  type.  There  were  in  these  poorhouses 
no  means  of  classification  of  inmates  or  separation  in 
apartments,  no  educational  influences,  and  hence  all  the 
surroundings  injuriously  affected  the  impressible  child,  and 
it  very  early  learned  its  first  lessons  in  crime.  This  courso 
tended  to  make  the  child,  as  the  adults  around  it,  also  a 
pauper,  and  then  a  criminal,  thus  propagating,  increasing, 
and  perpetuating  those  classes.  The  merit  ot  the  Michigan 
system,  aside  from  its  humanity,  lies  largely  in  its  preven- 
tive effects.  Heretofore,  this  State  had  (as  other  govern- 
ments yet  do)  delayed  action  until  these  children  became 
criminal,  and  then  erected  for  them  extensive  reformatories, 
workhouses,  prisons  disguised  by  the  name  of  industrials, 
and  in  them  began  the  always  difficult  and  questionable 
work  of  reformation,  when  early  preventive  work  would 
have  been  uniformly  successful  and  far  less  expensive. 
All  the  arguments  that  have  been  given  to  the  world  as  to 
the  education  of  children  might  be  repeated  here,  with  even 
more  forcible  application  in  reference  to  these  young  de- 
pendents of  society  and  wards  of  the  State. 

This  institution  is  located  just  outside  of  the  beautiful 
city  of  Coldwater,  on  an  eminence  overlooking  the  sur- 
rounding country.  The  buildings  are  on  the  cottage  plan, 
the  central  being  used  for  the  superintendent's  residence, 
employes'  dormitories,  offices,  for  school-rooms,  for  cooking, 


State  Public  School,  Coldwater,  Mich. 


dining,  sewing,  and  other  industrial  purposes.  The  cottages 
are  for  the  homes  of  the  children,  there  being  8  at  present, 
with  about  30  inmates  each,  making  the  capacity  of  the 
school  24(1.  This  can  be  increased  to  400  or  500  by  adding 
other  cottages  only.  Over  each  of  these  homes  presides  a 
lady  cottage-manager,  whose  duties  are  very  similar  to 
those  of  a  mother  with  a  smaller  family,  except  that  the 
cooking,  dining,  washing,  etc.,  are  done  as  in  other  large 
public  institutions.  The  children  attend  school  in  the 
school-roonis  in  the  wings  of  the  main  building,  where  they 
are  taught  the  common  English  branches.  Those  of  proper 
age  are  taught  how  to  work — the  boys  on  the  farm  (of  41 
acres)  and  in  the  garden,  to  make  shoes,  caps,  and  their 
own  clothing,  etc. ;  the  girls  to  make  their  clothing,  do 
housework,  etc.  The  proficiency  of  these  children  in  tho 
schools,  in  their  work,  and  in  their  general  conduct  and 
appearance  after  they  have  been  there  a  few  months  will 
bear  very  favorable  comparison  with  that  of  those  who  at- 
tend our  common  schools.  Their  moral  culture  has  proper 
attention,  as  required  by  law,  and  religious  services  sure 
held  Sunday  forenoons  and  afternoons,  conducted  by  the 
superintendent,  assisted  by  ladies  and  gentlemen  of  the 
city  from  different  denominations.  The  children  arc  sent 
to  the  institution  by  superintendents  of  the  poor  of  the 
several  counties  (a  hoard  of  three  members-  in  each),  win* 
take  the  child  claimed  to  be  dependent  to  the  judge  of  pro 
bate  of  the  proper  county,  who  hears  the  testimony,  and  in 
Case    he    decides    the    Child  to  be  dependent,  it    is    sent    here 

with  a  copy  of  such  evidence  and  decision,  which  forms 
the  basis   of  the  history  of  the  child,  kept  on  record  at  the 

i-i'lionl.      The   second   prominent  characteristic   is   that   of 

providing  homes.      It  is  mad''  the  s | i :■  1  duty  of  the  board 

t'i  find  homes  as  fas  I  as  practicable,  gii  UOg  room  in  this 
way  for  others.  The  board  has  authority  to  appoint  an 
iigcnt  to   attend  to   this   work.      Also,  there   is   an    agent  in 

each  principal  county,  appointed  by  the  goi  cm  or,  charged 

with  the  duty  of  finding  homes   and  afterward  supervising 


their  condition.  All  indentures  have  a  clause  reserving 
the  right  to  take  back  a  child  when  in  the  opinion  of  tho 
board  it  is  for  the  interest  of  the  child  to  do  so.  No  child 
can  be  placed  in  any  home  unless  the  State  ntrent  certifies 
it  to  be  a  proper  one.  The  whole  career  of  the  child  is 
carefully  watched  over  during  its  minority,  and  all  of  its 
interests  jealously  protected  by  its  guardian,  the  State. 

This  new  charity  is  in  charge  of  a  board  of  control  of 
three  members  appointed  by  the  governor  and  confirmed 
by  the  senate  for  a  term  of  six  years  each.  This  board  has 
quite  full  and  discretionary  powers.  It  establishes  a  system 
of  government,  employs  all  officers,  managers,  teachers, 
etc.,  and  fixes  their  salaries  by  approval  of  the  governor. 
The  administration  of  the  ordinary  affairs  is  in  the  bands 
of  the  resident  superintendent,  who  is  delegated  largo  dis- 
cretionary authority  by  the  board,  ami  in  whom  is  prinei 
pally  the  responsibility  of  success.  Most  of  the  employes 
reside  in  the  institution. 

This  school  for  the  children  of  the  poor  was  opened  in 
May,  1878.  It  lias  now  about  260  inmates.  It  has  already 
placed  over  100  dependent  children  in  excellent  homes 
under  contracts  ensuring  them  "  good  treatment  as  a  mem- 
ber of  tho  family."  and  three  months  each  year  in  the  dis- 
trict school,  and  to  be  taught  the  occupation  of  tho  guard 
ian.  So  far  the  execution  of  the  scheme  has  been  Batie 
fici.rily  successful  in  the  opinion  of  the  legislature  and  the 
people,  with  whom  it  appears  to  be  one  of  our  most  populfl  i 
state  institutions;  and  of  it  our  present  popular  governor, 
John  J.  Bagley,  says  in  one  of  his  messages,  "  This  insti- 
tution will  in  its  results  accomplish  much,  it  not  more  re  J 
good  than  any  other  yet  founded  by  the  State." 

('.  D.  Kamvii  i  . 

State    Rights.      See   SOVEREIGNTY",    by    PASS.    T.    D. 
W sky.  S.  T.  D.,  LL.D. 

States 'borough,  p.-v.,  cap.  of  Bullock  eo.,  Ga.    P 
State's  Evidence*     This  phrase  is  not  a  technical 
term  of  the  law,  but  is  popularly  use  I  to  describe  the 
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dcnce  of  an  accomplice,  generally  given  under  an  arrange- 
ment made  with  the  officer  representing  the  State  that  the 
witnet  hall  not  himself  be  prosecuted  for  the 

crime  "  sses  himself  to  be  guilty  while  be  is 

I  a  nit  of  the  party  on  trial.     Hence  comes  the 

m-,v  •'>  Lni urate  expression  aa  applied  to 

a  person,  "  to  turn  state's  evidence,"  or  "  he  turned  state's 
evidence."     One  who  is parUcepa  criminia  with  another  in 
tbe  commission  of  a  crime,  cither  as  a  principal  or  as  an 
,  ML   accomplice,  although  this  designation  is 

usually  given  to  such  a  confederate  when  he  is  permitted 
to  appear  and  teetify  on  behalf  of  the  state  against  his  as- 
[1  ie  often  necessary,  in  order  that  the  ends  of 
justice  may  uol  be  defeated,  that  one  of  several  criminals, 
whether  indicted  jointly  with  the  others,  or  indicted  sepa- 
rately, or  perhaps  not  indicted  at  all.  should  be  procured 
or  suffered  by  the  prosecution  to  become  a  witness  for  the 
Mate,  and  to  testify  on  the  trial  of  his  fellows,  although  his 
.  ,  [deuce  may  show  himself  to  be  guilty  of  the  same  offence 
or  of  some  other  one.  When  this  is  done, there  is  generally 
a  tacit  understanding  or  an  express  agreement  with  the 
prosecuting  officer  that  the  person  whose  disclosures  are 
thus  used  on  behalf  of  the  public  shall  not  be  brought  to 
trial  and  conviction.  When  and  with  whom  such  an  ar- 
rangement shall  be  made  rests  on  the  sound  discretion  of 
the  officer  who  represents  the  people,  and  largely  depends 
upon  the  exigencies  of  each  particular  case.  The  evidence 
given  under  such  circumstances  is  of  course  very  suspicious, 
;iml  it  has  even  been  said  that  as  a  matter  of  law  no  conviction 
can  be  bad  upon  the  uncorroborated  testimony  of  an  accom- 
plice. The  better  doctrine,  however,  is,  that  this  is  a  rule 
not  of  the  law,  but  of  practice  and  of  expediency.  A  jury 
has  the  power  to  convict  upon  such  evidence,  and  their  ver- 
dict could  not  be  set  aside  as  illegal.  The  judge  should 
always  instruct  the  jury  that  the  testimony  of  an  accomplice 
is  to  be  most  carefully  scrutinized,  and  that,  unless  confirmed 
in  material  points  by  other  and  reliable  evidence,  a  convic- 
tion upon  it  is  inexpedient — that  the  corroboration  should 
extend  not  merely  to  the  circumstances  of  the  crime  itself, 
but  also  to  the  participation  therein  by  the  accused  who  is 
on  trial.  Still,  such  instructions  are  rather  in  the  nature 
of  advice  than  of  direction  or  command,  and  they  may 
therefore  be  disregarded.  John  Norton  Pomeroy. 

States  General.     See  Estates,  The  Three. 
States  of  the  Church,     See  Papal  States. 
States'ville9  p. -v.  and  tp.,  cap.  of  Iredell  co.,  N.  C,  on 
Western  North  Carolina  R.  R.,  at  N.  terminus  of  Atlantic 
Tennessee  and  Ohio  R.  R.,  has  an  active  trade  and  2  weekly 
newspapers.      P.  of  v.  644;  of  tp.  1656. 
Statice.     See  Marsh  Rosemary. 

Statics  [Mr.  <rr<iT[,K»j]  is  that  branch  of  mechanics  which 
treats  of  the  properties  and  relations  of  forces  in  equilib- 
rium :  and  by  equilibrium  it  is  meant  that  the  forces  are  in 
perfect  balance,  so  that  the  body  upon  which  they  act  is  in 
a  state  of  rest.  According  to  the  classification  presented  in 
most  textbooks  on  the  subject,  and  which,  in  fact,  is  now 
employed  by  many  English  writers,  the  word  "statics"  is 
used  in  opposition  to  "dynamics,"  the  former  being  the 
science  of  equilibrium  or  rest,  the  latter  of  motion,  and  both 
together  constituting  mechanics.  The  influence  of  French 
literature  has,  however,  produced  among  recent  writers  a 
tendency  to  a  stricter  and  better  use  of  these  words.  In 
this  new  classification  the  word  "mechanics"  is  used  in  a 
more  extended  sense,  as  expressing  not  only  the  theory  of 
force  and  motion,  but  its  applications  to  the  arts ;  the  por- 
tion of  this  which  may  be  regarded  as  pure  science  is  then 
divided  into  kinematics  and  dynamics,  the  former  being 
the  pure  geometrical  theory  of  motion  independent  of  no- 
tions of  force  and  matter,  and  the  latter  the  theory  of  forces 
as  acting  upon  and  producing  either  the  rest  or  motion  of 
bodies.  The  word  "dynamics  "  is  thus  employed  nearly  in 
its  etymological  ?ense,  as  expressing  the  science  which  treats 
of  the  laws  of  force  or  power  (corresponding  closely  to  the 
old  use  of  the  word  "mechanics"),  and  it  is  divided  into 
statics  and  kinetics,  the  one  being  the  science  which  treats 
of  forces  considered  as  producing  rest,  and  the  other  as  pro- 
ducing motion. 

In  statics,  forces  are  measured  by  the  pressures  that  they 
will  produce,  and  for  convenience  the  unit  of  pressure  is  a 
certain  effect  <>f  the  force  of  gravitation  as  indicated  by  a 
spring  balance  (not  by  a  steelyard  or  scales)  acted  upon  at 
London  or  some  other  assigned  place  by  a  definite  quan- 
tity of  matter.  Thus,  the  unit  may  be  the  pressure  called 
an  ounce,  a  pound,  or  a  kilogram,  as  may  be  agreed  upon 
beforehand.  In  the  discussions  of  statics  it  is  convenient 
to  represent  forces  by  lines,  the  lengths  of  the  lines  being 
proportional  to  the  intensities  of  the  forces,  their  directions 
parallel  to  the  directions  of  the  forces,  and  their  ends  de- 
noting the  points  of  application  of  the  forces.  By  such  a 
representation  we  form  a  geometrical  figure,  and   by  rea- 


soning upon  the  properties  of  its  lines  we  arrive  at  the 
properties  and  relations  of  the  forces  themselves.  The  re- 
sultant of  two  or  more  forces  is  a  single  force,  which  pro- 
duces the  same  effect  as  the  several  foroes  acting  together. 


Fig.  1. 


The  components  of  a  single 
force  are  forces  whose  united 
action  produces  the  same 
effect  as  the  single  one. 
The  process  of  combining 
forces  into  a  resultant  is  call- 
ed composition,  and  that  of 
separating  a  single  force  into 
components  is  called  resolution.  These  processes  arc  effected 
by  means  of  the  principle  of  the  parallelogram  of  I'm  res, 
which  is  thus  stated:  If  two  forces  P  and  Q  acting  upon 
the  material  point  a  are  represented  in  intensity  and  di- 
rection by  the  lines  a  b  and  a  (/,  their  resultant  R  will  be 
represented  in  intensity  and  direction  by  the  diagonal  a  c 
of  the  parallelogram  a  bed  constructed  upon  the  two  given 
sides.  Since  the  relations  between  the  forces  P.  Q,  and  R 
are  the  same  as  between  the  corresponding  lines  in  the  par- 
allelogram, we  have  the  equations  R2=  Pa  -j-  Qa  +  2PQeos0 
R2  _|_  Q2  _  pa 

and  cos  <f>  = - ;  the  first   of  which  determines 

the  intensity  of  R  when  P,  Q,  and  the  angle  8  included 
between  them  are  given,  and  the  second  of  which  deter- 
mines the  direction  of  R,  or  the  angle  <fr  which  it  makes 
with  the  given  force  Q.  These  two  equations  contain  five 
quantities,  and  hence  if  three  of  them  are  given,  the  other 
two  may  be  found.  The  two  forces  P  and  Q  acting  at  a 
given  angle  9  may  thus  be  compounded  into  their  result- 
ant, and  the  single  force  R  may  be  resolved  into  any  two 
components  whose  directions  are  given.  If  the  resultant 
It  act  as  represented  in  the  figure  from  a  toward  c,  it  will 
replace  the  two  forces  P  and  Q;  if  it  be  taken  as  acting 
from  c  toward  <r,  it  will  hold  them  in  equilibrium. 

Another  fundamental  law  of  the  greatest  importance, 
and  npon  which,  indeed,  the  whole  science  may  be  based, 
is  the  principle  of  moments.  By  the  moment  of  a  foree 
with  reference  to  a  point  is  meant  the  product  of  the  inten- 
sity of  the  force  by  the  perpendicular  distance  from  the 
point  to  the  direction  of  the  force;  which  distance  is  usu- 
ally called  the  lever-arm  of  the  force.  The  moment  of  a 
force,  or  the  product  of  the  force  and  its  lever-arm,  is  thus 
a  measure  of  the  tendency  of  the  force  to  cause  rotation 
around  the  given  point  or  centre  of  moments.  Now,  the 
principle  of  moments  is,  that  if  any  number  of  forces  are 
in  equilibrium,  the  algebraic  sum  of  the  moments  of  all 
the  forces  with  reference  to  aiu/  point  must  be  equal  to  zero. 
Thus,  if  three  forces  P,  Q,  and  R  acting  at  the  point  0  be 
in  equilibrium  or  balance,  and  if  from  any  point  c  the  per- 
pendiculars p,  q,  and  /•  be  drawn  to  the  lines  of  direction 
of  P,  Q,  and  R,  we  must  have  Vp  +  Qq  -f  Rf  =  0,  which  is 
merely  the  expression  of  the  con- 
dition implied  in  the  word  equi- 
librium— viz.  that  the  three  forces 
have  no  tendency  to  cause  rotation 
about  the  point  c.  It  must  hero 
be  understood  that  a  moment  may 
be  positive  or  negative  according 
as  its  force  tends  to  turn  the  sys- 
q  tem  in  a  right-  or  left-handed  di- 
rection around  the  chosen  centre. 
Bearing  in  mind  the  meaning  of  the  word  "resultant,"  it 
follows  that  the  moment  of  a  resultant  is  equal  to  the  sum 
of  the  moments  of  its  components.  The  principle  of  mo- 
ments furnishes,  then,  also  a  means  for  the  composition 
and  resolution  of  forces  and  the  discussion  of  statical 
problems. 

The  conditions  of  equilibrium  of  any  number  of  forces 
acting  upon  a  body  arc  now  evident.  If  the  body  is  at 
rest,  and  the  forces  in  perfect  balance,  there  will  be  no  tend- 
ency to  a  motion  of  translation  or  to  one  of  rotation.  The 
condition  necessary  for  the  first  is  that  the  resultant  of  all 
the  forces  shall  be  zero,  and  for  the  second  that  the  algebraic 
sum  of  the  moments  of  all  the  forces  about  any  point  shall 
be  zero.  These,  together,  are  the  necessary  and  sufficient 
conditions  of  equilibrium  ;  the  first  alone  is  not  sufficient, 
for  a  couple  may  result;  and  the  second  alone  is  not  suf- 
ficient, for  the  centre  of  moments  may  be  chosen  on  the 
line  of  direction  of  the  resultant. 

The  whole  science  of  statics  is  hut  little  more  than  the 
development  and  exemplification  of  the  consequences  of 
the  above  principles.  The  common  textbooks  on  the  sub- 
ject, after  having  established  and  illustrated  these  funda- 
mental principles,  proceed  to  the  consideration  of  parallel 
forces  and  to  the  determination  of  centres  of  gravity  and 
moments  of  inertia  of  bodies,  after  which  the  equilibrium 
of  forces  acting  through  the  cord,  lever,  pulley,  inclined 
plane,  and  screw,  of  which  all  machines  are  compounded,  is 
discussed,  both  in  its  simplest  theoretic  conception  and  as 
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modified  by  the  forces  of  friction  and  cohesion.  The  laws 
of  the  equilibrium  of  gases  (aerostatics)  and  of  liquids 
(hydrostatics),  with  their  applications  to  the  barometer, 
pumji,  and  hydrostatic  press,  are  then  developed  and  illus- 
trated. The  treatment  of  these  questions  in  tin-  elementary 
textbooks  exhibits,  however,  only  the  first  principles,  and 
forms  merely  the  introduction  to  the  science,  whose  com- 
plete development  in  its  several  departments  must  be  Bought 
for  in  special  and  technical  treatises.  Among  these,  where 
experiment  lends  its  aid  to  theory  by  determining  the  ne- 
cessary constants  for  the  full  discussion  and  application 
of  the  laws  of  friction,  elasticity,  and  tension,  wo  may 
mention  the  theory  of  the  equilibrium  of  arches  and 
bridges,  the  theory  of  the  flexure  of  elastic  bodies,  the 
theory  of  the  strength  of  materials  Bubject  t<>  forces  of 
tension,  compression,  shearing,  or  torsion,  the  theory  of 
the  tension  of  fluids  and  the  statics  of  molecules,  each  of 
which  may  indeed  be  considered  as  a  science  in  itself. 
Within  the  limits  of  such  an  article  as  this  a  specific  ao- 
count  of  even  one  of  the  least  extended  departments  of 
sialics  would  be  in  fact  impossible. 

The  forces  which  come  under  consideration  in  statical 
investigations  are  all  the  forces  of  nature  which  can  bo 
measured  by  pressures.  As  to  their  origin,  they  may  be 
forces  of  gravitation,  of  molecular  attraction  and  repul- 
sion, of  friction,  or  of  muscular  strength.  If  the  equilib- 
rium of  a  system  of  forces  is  disturbed,  motion  ensues,  and 
statics  passes  into  kinetics.  The  very  disturbance  of  equi- 
librium calls,  however,  into  action  the  resistance  of  inertia. 
And  wo  take  occasion  here  to  remark  that  by  the  consid- 
eration of  this  resistance  as  a  force  the  laws  of  statics  be- 
come applicable,  even  though  the  body  be  not  at  rest.  For 
by  the  principle  of  D'Alembcrt  (which  is  nothing  more 
than  a  particular  case  of  Newton's  third  law  of  motion) 
the  resistance  of  the  inertia  of  a  body  at  any  instant  of  its 
motion  is  equal  and  opposite  to  the  resultant  of  all  the  ex- 
terior forces  acting  upon  it.  Hence,  regarding  inertia  as  a 
force,  all  the  forces  acting  upon  a  moving  body  at  any 
instant  are  in  equilibrium,  and  the  principles  of  statics 
suffice  for  their  discussion.  It  thus  appears  that  statics 
is  but  a  special  case  of  kinetics,  and  that  the  law  of 
D'Alembcrt  furnishes  the  means  of  passing  from  one  to 
the  other. 

With  reference  to  the  mode  of  reasoning  and  the  charac- 
ter of  the  processes  involved,  wo  may  distinguish  analyt- 
ical statics  and  synthetical  statics,  belonging  to  the  latter 
of  which  is  graphical  statics,  a  young  and  growing  science 
of  particular  value  to  the  civil  engineering  profession. 

Analytical  Statics  is  the  method  of  treating  the  subject 
by  analytical  or  deductive  reasoning,  in  which  the  mind 
6eeks  to  refer  complicated  phenomena  to  their  fundamental 
laws,  and  then  from  those  general  laws  and  conditions  to 
deduce  special  properties  and  results.  This  kind  of  rea- 
soning is  usually  best  pursued  by  the  use  of  algebraic  sym- 
bol- an  1  processes,  although  it  must  be  distinctly  borne  in 
mind  that  these  do  not  form  an  indispensable  part  of  the 
method  itself.  The  following  example,  taken  from  the 
theory  of  flexure,  will  serve  to  illustrate  the  analytical 
mode  of  reasoning:  Let  a  straight  plank  or  beam  of  uni- 
form thickness  throughout  be  laid  upon  three  supports  in 
the  same  horizontal  plane,  one  of  them  being  at  its  centre 
nnd  the  others  at  its  ends.  What  portion  of  its  weight  is 
borne  by  each  support?  The  weight  borne  by  each  sup- 
port must,  from  the  fundamental  conditions  of  equilibrium, 
DC  Opposed  by  the  equal  and  opposite  reactions  of  the  sup- 
ports; and  of  these  the  two  end  ones  are  equal,  and  the 
centre  one  equal  to  the  difference  between  their  sum  and 
the  total  load.  The  solution  of  the  problem  begins  by  the 
consideration  of  the  consequences  of  the  fundamental  con- 
ditions of  statical  equilibrium.  Regarding  one  of  the  end 
supports,  those  conditions  affirm  that  the  upward  reac- 
tion is  equal  and  opposite  to  the  molecular  shearing  force 
in  a  se-tion  directly  over  that  support.  And,  generally, 
at  any  section  I ho  algebraic  sum  of  the  vertical  forces  must 

vanish.     Hence,  taking  the  end  support  as  an  origin,  wo 

have  for  any  section,  distant  .'•  from  it,  i/S  icrfx,  S  being 
the  shearing  force  at  the  section,  and  w  the  weight  of  the 
beam  per  linear  unit.  To  apply  this  to  our  problem,  we 
seek  the  value  of  S,  which  we  determine  in  terms  of  the 
moment  M  at  the  same  section,  or  $dx  rfM.  Again,  we 
have  to  find  M  :  and  this  we  do  by  considering  the  ourve 
of  deflection  formed  by  the  bent  beam,  which  depends  upon 
its  form  or  moment  of  inertia  I.  and  the  properties  of  its 
material  a  expressed  by  the  coefficient  of  elasticity  B, 
Dpon  the  hypothesis  that  the  deflection  is  slight,  the  our- 

./-// 
vaturc  at  any  point  whose  co-ordinates  arc  x  ami  y  is 

.  ,!-■„ 


EI  -~  =w  =  uniform  load  per  linear  unit; 

cPy 

EI~.  =  S  =  shearing  force  at  section  x. 

Wo  have  not  given  the  details  of  the  reasoning  leading 
to  these  results,  as  we  wish  not  to  give  an  exposition  of  the 
theory  of  flexure,  but  to  exhibit  the  general  character  of 
analytical  processes.  Starting  From  the  fundamental  con- 
ditions  of  equilibrium,  we  found  fust  dS  =  wdx  for  the  par- 
ticular case  of  beams  uniformly  loaded,  but  as  this  included 
an  unknown  element  S,  we  had  to  determine  it  also;  and 
this  led  to  the  differential  equation  expressing  the  depend- 
ence of  the  moment  upon  the  curvature  of  the  beam,  its 
form,  and  its  material.  \Vc  have  thus  arrived  at  the  general 
laws  given  above,  which  are  applicable  to  all  beams  uni- 
formly loaded,  whatever  be  the  number  of  supports.  Inte- 
grating the  first  expression  four  times  successively,  wo 
obtain 


EL,: 


-\-C"x,  +  C" 


and  wo  find  EI 


M.     Substituting  tli is  in  the  previous 


expressions,  there  result  the  following  equations: 
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in  which  C,  C,  C",  and  C"  are  the  constants  of  integra- 
tion which  determine  the  ourve  of  deflection  for  any  par- 
ticular case.     For  the  beam  under  consideration  these  are 


found  by  the  conditions  thut  for  x  - 


ii,      '.,  -0;  and  that 
dxi 

forx  =  l  (I  being  the  distance  between  the  supports)       =0, 


0,  C"  =  — -,  and  C'"  =  0.     Ac- 

4n 


which  gives  C  =  —  %icl  C 

cordingly,  for  the  shearing  force  at  any  section  x — 

S  =-  E I  ~r~.  =  icx  -f  C  =  wx  —  hcl  • 
dx* 

and  when  x  =  0,  this  becomes  S  =  —  jji/7,  which  is  equal 
and  opposite  to  the  reaction  at  the  end  Bupport.  Hence, 
the  three  reactions  are  §w/,  ^W,  anil  $to?,  whose  sum  is 
2tcl,  the  total  weight  of  the  beam.  Thus,  having  referred 
our  special  problem  back  to  the  general  laws  of  flexure, 
we  have  by  a  discussion  of  those  laws  arrived  at  its  boIu- 
tion.  It  is  well,  however,  to  remark  that  by  this  method 
of  discussion  we  have  deduced  not  only  a  general  law  of 
shearing  force  applicable  to  all  beams  id'  the  class  con- 
sidered, but  have  incidentally  determined  a  variety  of  other 
laws  concerning  such  beams,  such  as  the  equation  of  the 
curve  of  deflection,  its  inclination  to  the  line  joining  the 
two  supports,  its  curvature,  and  the  moment  of  flexure  at 
any  point. 

Even  with  questions  involving  merely  numerical  data 
the  analytical  mode  of  reasoning  is  usually  followed  in  a 
general  form.  The  particular  question  in  haul  is  -olved; 
and  not  only  this,  but  the  fundamental  laws  governing  all 
problems  of  the  same  class  are  discovered.  It  is  in  tho 
generality  of  its  conclusions,  rather  than  in  the  generality 
of  its  methods,  that  the  power  of  analysis  lies. 

Graphical  Statics. — The  synthetical  mode  "f  reasoning 
is  that  in  which  the  mind  starts  from  the  simplest  of  ad- 
mitted truths,  and  from  these  ascends  by  comparison  and 
composition  to  complex  relations  and  properties.  Graph- 
ical statics,  which  uses  mainly  this  kind  of  reasoning  for 
the  establishment  of  its  processes,  is  a  method  of  soli  ing 
Statical  problems  by  means  of  simple  geometric  construc- 
tions. The  forces  are  represented  by  line-;  drawn  to  scale. 
ami  by  operating  upon  them  the  draftsman  deduces  other 
lines  which  furnish  the  solution  of  the  particular  prob- 
lem before  him. 

The  principle  of  the  parallelogram  of  forces  forms  tho 

starting-point  of  the  science.     Tho  resultant  K  of  the  forces 

I1  and  Q  being  represented  in 

direction  and  inten-it  \  l>\  the 

&___  c  diagonal  a  c  of  the  parallelo 

grain  a  />  c  dt  it  is  evident  that 
the  directions  and  intensities 
of  the  three  forces  are  shown 
by  t lie  sides  of  the  triangle  a 
i>  c,  "  b  being  equal  and  par- 
allel to  V,  h  c  to  Q,  nnd  a  c  to  K ;  and  if  we  follow  aroi  ad 
that  triangle  in  the  direction  from  a  to  6,  6  to  <■,  and  c  t<>  <>, 
the  direotion  of  each  force  thus  obtained  is  thai  ne  ■■ 
for  equilibrium.  Hence  arises  the  principle  of  thetri  i 
of  forces,  which  is  readily  extended  to  include  any  number 
under  the  name  of  the  polygon  of  forces,  and  which  may 
be  thus  stated  :  If  any  number  of  forces  are  in  equilibrium, 
b  olo  s  1  polygon  may  be  formed  n  hose  Bides  are  parallel 
equal  to  the  several  forces ;  and  if,  starting  with  anj  force, 
we  follow  around  this  polygon,  the  direction  tlni<  obi  lined 
tor  each  of  the  others  will  be  the  direction  requin  f  for 
equilibrium.  By  this  principle  we  ma}  readily  perform 
tho  graphical  resolution  and  composition  of  forci    .  and 
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For 
en  a  framed 


M,Ta  ,    -,,  n  variety  of  practical  statical  problem 
example  in  the  nnnexed  sketch  there  is i  given  a 
"of  brass,  held  at  rest  by  five  external  lorccs-v.z.  three 
Fig.  4. 


equal  weights  acting  downward  at  the  points  q,  r,  and  s, 
and  two  equal  reactions  acting  upward  at  the  supports  ill 
and  ».     These  forces,  being  in  equilibrium,  can  only  pre- 
serve that  equilibrium  by  means  of  other  forces  or  strains 
transmitted  along  the  various  pieces  of  the  truss.     It  is 
required  to  determine  these  strains.     The  weight  acting  at 
a  we  designate  bv  li  (',  that  at  r  by  C  I),  the  reaction  at  m 
by   A  I!.   and   BO  on,  each   force  receiving  a  name  corro- 
sponding  to  the  two  letters  placed  on  opposite  sides  of  it; 
in  the  Bame  way,  the  pieces  of  the  truss  are  named,  B  F 
being  that  joining  the  points  in  and  q,  F  G  that  from  q  to 
p,  and  so  on.     We  first  proceed  to  form  the  force  polygon 
for  the  weights  and  reactions  by  drawing  b  a  equal   ami 
parallel  to  B  A,  a  t  to  A  E,  e  d  to  E  D.  d  c  to  D  C,  and  c  b 
to  C  B,  thus  obtaining  the  closed  figure  a  e  d  c  6  a  to  repre- 
sent the  equilibrium  of  the  given  exterior  forces.     The  pro- 
cess for  finding  the  strains  is  then  as  follows :  Beginning  at 
the  point  m,  we  have  three  forces  in  equilibrium,  the  reac- 
tion n  b  and  the  unknown  strains  in  A  F  and  B  F,  whose  di- 
rections, however,  are  given  :  and  these,  beingin  equilibrium, 
will  be  represented  bv  the  si, les  of  a  triangle  formed  by  draw- 
ing a  /'parallel  to  A  F  and  bf  parallel  to  IS  F,  which  with 
a  b  constitute  the  force  triangle  a  bf.     Measuring,  then,  nf 
and  b  f  by  the  same  scale  with  which  o  b  was  laid  off,  we 
have  the  intensities  of  the  two  forces  in  A  F  and  B  F  ;  and 
following  around  the  triangle  in  the  direction  indicated  by 
the  given  reaction,  we  find  the  first  to  be  tension  and  the 
second  compression.     Passing  next  to  the  point  q,  we  have 
there  acting  four  forces,  of  which  B  F  and  B  C  are  known 
and  represented  in  the  strain  diagram  by  bf  and  be;  hence, 
drawing  from  c  and  /  lines  parallel  to  C  G  and  F  G,  we 
form  the  force  polygon  c  bfg  c  for  the  forces  meeting  at  o, 
and  thus  determine  the  strains  c  g  and  fg.     Again  passing 
to  q,  we  find  two  known  forces  of  and  fg,  and  by  drawing 
parallels  to  A  II  and  G  II.  we  determine  the  polygon  afgh  a, 
in  which  (i  h  and  <j  h  are  the  two  unknown  forces  or  strains. 
Then  passing  to  r,  we  construct  in  like  manner  the  force 
polygon  deghkd  for  that  point,  and  thus  continuing  pro- 
duce a  diagram  in  which  every  line  is  parallel  to  its  corrc- 
onding  one  in  the  truss.     The  two  figures  are.  as  will  be 
ocal  ones,  the  strains  represented  by  the  lines 
meeting  at  any  point,  as  /.',  being  those  which  exist  in  the 
urrotmding  the  space  K.     The  relations  of  the  va- 
riola clearly  shown  to  the  eye,  the  strains 
arc  readily  found  by  measurement,  their  character  deter- 
mine! by  following  around  the  polygons  as  noticed  above, 
while  the  symmetry  of  the  figure  furnishes  checks  upon  the 
accuracy  of  the  work. 

The  system  of  diagramming  thus  briefly  indicated  for  a 
roof-truss  is  entirely  general,  and  may  be  applied  to  all 
framed  structures  acted  upon  by  known  exterior  forces. 
It  furnishes  a  system  or  routine  by  which  the  designer  may 
readilv,  with  drawing  board  and  tools,  determine  the  strains 
arising  in  any  particular  case.     Another  principle  of  great 
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is  the  catenary  curve  of  a  suspension  cable.  The  proper- 
ties of  this  polygon  furnish  numerous  elegant  graphical 
methods  for  the  determination  of  centres  of  gravity  and 
moments  of  inertia  of  bodies,  as  also  the  discussion  of  the 
stability  of  arches,  beams,  and  bridges.  For  these  it  fur- 
nishes genera]  methods  applicable  alike  to  all  problems  of 
the  saine  class,  however  great  be  the  variation  in  size  or 
shape  of  the  bodies  or  in  magnitude  and  direction  of  the 
forces. 

By  analytical  methods  we  not  only  deduce  general  laws 
and  relations  concerning  the  objects  of  our  investigation, 
but  also  arrive  at  general  solutions — solutions  which  for- 
mulate laws  concerning  all  problems  of  the  same  class. 
Graphical  methods,  on  the  other  hand,  furnish  no  general 
laws  or  solutions,  but  for  the  investigation  of  a  certain 
class  of  problems  afford  general  processes  or  systems.  Thus, 
the  above  question  concerning  the  reactions  of  the  contin- 
uous beam  whose  length  is  21,  and  load  per  linear  unit  ii>, 
cannot  be  graphically  investigated  unless  there  be  assigned 
to  I  and  ,c  numerical  values.  These  being  given,  they  may 
be  laid  off  to  scale  upon  paper,  and  the  numerical  values 
of  the  reactions  be  found  by  established  graphical  routines; 
but  these  routines  do  not  deduce  a  single  one  of  the  general 
laws  or  relations  which  the  analytical  process  has  developed. 
While  the  processes  of  analysis  are  special,  the  results  do- 
rived  are  general;  while  the  graphical  method  furnishes 
general  processes,  they  can  only  be  applied  for  the  deduc- 
tion of  special  numerical  results.  The  two  methods  have, 
then,  but  little  in  common;  and  the  fact  that  a  particular 
problem,  or  even  that  a  particular  class  of  problems,  may 
be  more  easily  treated  and  solved  by  one  than  by  the  other, 
justifies  no  attempt  to  weigh  their  relative  merits.  Each 
is  indeed  a  supplement  to  the  other,  and  he  who  is  ac- 
quainted with  both  will  use  the  one  or  the  other,  or  a  com- 
bination of  the  two.  as  the  requirements  of  the  special 
problem  in  hand,  as  to  generality,  accuracy,  or  quickness, 
mav  demand. 

The  history  of  the  science  of  statics  would  in  itself  re- 
quire a  volume,  while  our  space  allows  only  a  brief  and 
imperfect  sketch.     The   first  general  principle  which  we 
find  recorded  is  that  of  the  equilibrium  of  weights  on  a 
lever,  which  is  a  special  case  of  the  principle  of  moments. 
This  was  discovered  by  Archimedes  (B.  c.  287-212).  as  also 
its  application  to  the  determination  of  the  centres  of  gravity 
of  plane  figures;  in  his  writings  also  appear  the  first  in- 
vestigations concerning  the  equilibrium  of  bodies  floating 
or  immersed  in  liquids.    For  1800  years  after  his  time  there 
was   no   further   advance.     The  next  step   was   made   by 
Stevinus  (154S-1603),  who  represented  the  intensity  and 
direction  of  forces  by  straight  lines,  deduced  the  principle 
of  the  resolution  of"forces  in  rectangular  directions,  and 
investigated  the  equilibrium  of  a  body  resting  upon  an  in- 
clined plane.    Next  followed  the  principle  of  the  parallelo- 
gram of  forces,  which,  partially  implied  by  the  methods  of 
Stevinus,  was  only  completely  established  by  the  labors  of 
Galileo  (1564-1642),  Varignon  (1654-1722),   and  Newton 
(1642-1727).     To  Varignon  is  also  due  the   development 
of  the  simpler  properties  of  the  force  and  equilibrium  poly- 
gons.    About  the  same  time  the  statics  of   fluids  began 
to  receive   attention,  the  first  true  explanation   of  their 
equilibrium  being  due  to  Torricelli  (1608-47),  the  inventor 
of  the  barometer.     The  application  of  these  principles  has 
since  those  davs  occupied  the  attention  of  a  host  of  writers, 
and  in  the  present  century  the  science  has  grown  to  such 
a  vast  extent  that  a  mere  enumeration   of  the  titles  of 
meritorious   works  would    in    itself  occupy   many  pages. 
The  new  branch  of  graphical  statics  may  be  said  to  have 
been  entirely  developed  since  the  year  ISfifi,  and  is  due 
mostly  to  the  labors  of  Culmann.     (For  detailed  informa- 
tion concerning  the  early  history  of  the  subject  the  reader 
may  consult  the  section  on  mechanics  in  Whewcll's  Hittotv 
of  the   Inductive  Sciences  (London,  1847,  and  New  York, 
1859).)  Mansfield  Mekrimax. 

Stations  of  the  Cross,  a  series  of  figures  or  pictures, 
usually  fifteen  in  number,  representing  the  various  stages 
of  the"  Via  Calvaria,  or  of  our  Lord's  Passion  on  the  way 
to  Calvary.  They  abound  in  Italy  and  other  Roman 
Catholic  countries',  and  arc  arranged  along  the  line  of  ap- 
proach to  a  calvary  or  central  shrine.  They  are  visited  in 
succession  for  the  performance  of  devotional  exercises. 
This  devotion  was  at  first  a  substitute  for  the  pilgrimage 


to  the  Holy  Sepulchre 

Statistical  Congress,  International,  a  confer- 
ence of  eminent  statists  representing  the  statistical  depart- 
ments of  most  of  the  European  governments,  the  U.  b., 
Egypt,  and  various  statistical  and  learned  associations, 
was  held  at  Brussels  in  1853.     The  main  purpose  of  this 

in  the 


importance  i^  that  of  tin-  equilibrium  polygon,  which  is  the      conference  was  to  effect  a  uniformity  and  harmony  i 
polygon  orcurvc  that  a  curd  will  assume  when  solicited  by  !  statistical  work  of  nations,  so  that  the  results  oo  aine.i  oy 
din"  at  various  angles,  a  particular  case  of  which  I  separate    and    independent   workers   in   this    held    niigni 
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bo  easily  comparable,  and  thus  made  to  serve  a  wider 
sphere  of  usefulness.  In  addition  to  this,  the  benefits  to 
be  derived  from  the  personal  intercourse  and  exchange  of 
views  among  the  most  eminent  statists  of  all  countries  was 
not  overlooked.  The  importance  of  the  object  to  be  at- 
tained was  too  apparent  not  to  have  been  suggested  to  many 
minds,  but  the  practical  initiation  of  the  movement  and 
its  successful  accomplishment  are  undoubtedly  due  to  a 
-few  leading  statists.  The  U.  S.  may  justly  claim  a  share 
of  the  credit  attached  to  this  important  work.  In  May, 
1851,  Mr.  J.  C.  G.  Kennedy,  then  superintendent  of  the 
census,  received  from  the  interior  department,  at  his  own 
suggestion,  approved  by  the  President  and  cabinet,  a  com- 
mission to  visit  the  principal  governments  of  Europe  for 
the  purpose  of  recommending  to  the  constituted  authorities 
in  charge  of  statistical  work  the  propriety  of  adopting,  in 
common  with  each  other  and  with  the  U.  S.,  such  a  system 
of  inquiry  and  publication  as  would  enable  each  gov- 
ernment to  institute  comparisons  with  the  others  readily 
and  accurately.  During  the  summer  of  1851,  Mr.  Kennedy 
presented  his  views  to  the  statistical  departments  of  Eng- 
land, France,  Belgium,  and  Prussia,  and  sought  their  co- 
operation in  the  work.  At  the  London  International  Ex- 
hibition of  that  year  the  need  of  such  harmonizing  effort 
was  forcibly  illustrated.  Some  of  the  leading  statists  there 
present,  including  Quetelet  and  Visschers  of  Belgium, 
Farr,  Porter,  and  Fletcher  of  England,  and  Kennedy  of 
the  U.  S.,  strongly  impressed  with  the  possibility  of  inter- 
national co-operation,  held  numerous  conferences  in  Lon- 
don and  Brussels  upon  the  subject.  In  Sept.,  1851,  Mr. 
Adolph  Quetelet  announced  by  letter  to  Mr.  Kennedy  that 
they  had  decided  positively  on  holding  a  statistical  con- 
gress after  a  consideration  of  his  (Kennedy's)  ideas  and 
the  concurring  opinions  of  the  principal  statists  of  differ- 
ent countries.  It  was  to  have  been  held  at  Brussels  in  the 
autumn  of  1852,  but  was  postponed  to  1853.  The  intention 
was  to  hold  these  congresses  at  intervals  of  two  years.  They 
have  been  held  less  frequently,  principally  on  account  of  po- 
litical disturbances  in  Europe.  To  M.  Quetelet  is  duo  pre- 
eminently the  credit  of  executing  the  project  and  successfully 
organizing  these  congresses.  Being  a  man  of  liberal  views, 
a  scientist  as  well  as  statist,  occupying  the  official  position 
of  director  of  the  royal  observatory  and  president  of  the 
central  statistical  commission  for  Belgium,  he  was  enabled 
to  obtain  the  support  and  co-operation  of  the  Belgian  gov- 
ernment, which  assumed  the  initiative  and  invited  other 
nations  to  send  delegates  to  the  congress.  Eight  congresses 
have  been  held,  respectively  in  Brussels,  Paris,  Vienna, 
London,  Berlin,  Florence,  the  Hague,  and  St.  Petersburg; 
the  ninth  to  meet  in  1870  at  Buda-Pesth,  Hungary.  Much 
has  been  done  to  systematize  and  harmonize  the  statistical 
work  of  different  nations,  and  valuable  contributions  have 
been  made  to  the  general  fund  of  administrative  and  scien- 
tific statistics.  The  proceedings  of  each  congress,  including 
the  discussions  of  the  delegates,  the  results  arrived  at,  and 
the  papers  read,  have  been  published  by  the  respective  gov- 
ernments where  these  congresses  have  been  held.  The  prin- 
cipal publications  are  comprised  in  large  quarto  volumes  of 
the  proceedings,  containing  from  260  to  800  pages  each. 
Those  of  the  St.  Petersburg  congress  fill  three  itnmenso 
volumes.  They  are  usually  published  in  two  languages. 
Besides  the  regular  volumes  of  proceedings,  a  volume 
has  been  published  entitled  International  Statistics  (Pop- 
ulation), 4to,  406  pp.  (Brussels,  1S65) ;  also  a  volume  con- 
taining the  principal  transactions  of  the  first  four  con- 
gresses, 4to,  273  pp.  (Berlin,  1S63,  French),  and  a  similar 
volume  of  the  first  five  congresses,  4to,  325  pp.  (Florence, 
1S60,  French).  The  U.  S.  have  been  represented  in  each 
of  these  congresses  except  the  third  and  sixth,  and  official 
delegates  have  been  accredited  by  the  government  to  tho 
fourth,  fifth,  seventh,  and  eighth.  Judge  Longstrect  rep- 
resented the  government  at  the  fourth  congress,  and  Mr. 
Samuel  B.  Ruggles  at  the  fifth  and  seventh.  Mr.  Ruggles's 
report  for  the  seventh  is  published  in  E.r.  Doe.  No.  7,  Sen- 
ate, 1872.  In  the  eighth  congress  the  government  was  rep- 
resented by  Dr.  Edward  Young  of  the  treasury  department, 
William  Barnes,  and  Edwin  M.  Snow,  M.  D.  Their  report 
was  published  at  tho  government  printing-office  (1S75). 
Besides  the  contributions  from  the  official  delegates,  valu- 
able papers  have  been  furnished  by  Americans  representing 
scientific  and  statistical  associations,  notably  those  of  Mr. 
E.  B.  Elliot  on  "Military  Statistics,"  contained  in  the 
Berlin  proceedings,  of  Dr.  Jarvis  on  "Vital  Statistics," 
contained  in  the  London  proceedings,  and  of  Mr.  Kennedy 
On  tho  "  U.  S.  Census,"  in  the  Paris  proceedings. 

1  ;t  Congrcaa. — ( 'ompte  rendu  des  Tin  mux  du  Congris 
giniral  dc  Stattatique,  rinni  d  Bruxelles  1868  (4to,  Brux- 
elles,  1853,  200  pp.).  Sd  Congress. —  Gompte-rendu  de  la 
Deuxiemc  Session  du  Conqris  international  de  Stattstiqite 
rSnni  a  Pan's  1855  (4to,  Paris,  1856,  B42  pp.).  8d  Con- 
gress.— Rechensckafts-bericht  Uber  die  dritte  Versammlnng 


dee  Internationalen  Congresses fUr  Statistique  abgehalten  z« 
Wien  1857  (4to,  Wien,  1858,  576  pp.);  also,  an  edition  pub- 
lished in  French  (4to,  Vienne,  1858,  556  pp.).  4th  Con- 
gress.— Report  of  the  Proceedings  of  the  Fourth  Session  of 
the  International  Statistical  Congress  held  in  London  I860  (in 
English,  with  French  syllabus,  4to,  London,  1861,  548  pp.). 
5th  Congress. — Reckenschafts-bericht  Uber  die  funfte  Sitz- 
ungsperiod  det  Tnternationalen  Congresses  fur  Statistik 
abgehalten  eu  Berlin  1868 t  and  Statistiseken  Congresses  in 
Berlin  (2  vols.  4to,  Berlin,  1805,  250  and  800  pp.).  6th 
Congress. — Programme  (Florence,  1867,  121  pp.);  Gompte- 
rendu  des  Travaux  de  la  VI*  Session  du  Congris  interna- 
tional de  Statistique  riuni  &  Florence  186?  (4to,  Florence, 
1868,  650  pp.).  7th  Congress.— Prnjet  du  Programme  (small 
■Ito.  18  pp.).  8th  Congress. — Compte-rendu  des  Travaux  de 
la  VIII6  Session  du  Congris  international  de  Statistique 
riuni  <1  St.  Peterebourg  1872  (3  vols.,  St.  Petersburg,  1874, 
600,  170,  and  603  pp.). — Compte-rendu giniral  des  Travaux 
du  Congris  international  de  Statistique  dans  U  s  Siances  ten- 
ties  d  Bruxelles  1853,  Paris  1855,  Vienne  1857,  et  Londres 
I860  (4to,  Berlin,  1S63,  273  pp.);  Compte-rendu  geniral  des 
Travaux  du  Congris  international  de  Statistique  dans  leu 
Siances  tenues  «"  Bruxelles  1858,  Paris  1855,  Vienne  1857, 
londres  I860,  et  Berlin  1863  (4to,  Florence,  1866,  325  pp.  I ; 
Statistique  Internationale  {Population),  (4to,  Brussels,  1865, 
406  pp.).  Albert  W.  Paine. 

Statis'tics,  a  branch  of  political  science  having  for 
its  object  the  collection  and  classification  of  facts  illustra- 
tive of  the  social,  moral,  and  industrial  condition  of  a 
people.  As  a  basis  for  the  operations  of  government,  at- 
tempts more  or  less  rude  to  obtain  such  information  have 
been  made  in  every  civilized  country  from  time  imme- 
morial, the  censuses  of  the  Egyptians,  Jews,  Greeks,  and 
Romans  having  been  rudimentary  efforts  in  this  direction. 
It  is,  however,  only  in  comparatively  modern  times  that 
the  great  importance  of  the  subject  has  been  appreciated, 
it  having  first  been  recognized  as  a  science  by  Gottfried 
Achenwall  (1719-72),  professor  of  philosophy  atGottingen, 
who  lectured  upon  the  subject  and  proposed  the  name. 
The  fundamental  principle  enunciated  by  him  was  that 
the  laws  which  govern  nature,  and  especially  those  affect- 
ing the  moral  and  physical  condition  of  mankind,  are  con- 
stant, and  may  be  discovered  by  the  collection  and  com- 
parison of  large  masses  of  data,  the  accidental  diversities 
neutralizing  each  other.  This  principle  was  still  more  fully 
grasped  and  developed  by  Von  Schlozcr  at  the  close  of  the 
eighteenth  century.  The  rise  of  political  economy  supplied 
a  motive  for  increased  interest  in  statistics,  and  from  the 
close  of  the  wars  of  the  French  revolution  all  the  leading 
countries  of  Europe  began  to  organize  statistical  bureaus, 
departments,  or  commissions.  It  was  from  the  first  cor- 
rectly recognized  that  it  is  the  province  of  government  to 
supply  the  data  for  the  new  science,  they  being  for  the 
most  part  of  such  a  character  as  to  be  inaccessible  to  pri- 
vate research.  The  province  of  the  statistician,  therefore, 
consists  in  deducing  from  known  data  their  more  important 
results.  In  England  the  vigorous  growth  of  the  science 
may  be  reckoned  from  the  passage  of  the  Reform  bill, 
which  was  immediately  followed  by  the  creation  of  the 
statistical  department  of  the  board  of  trade  (1832),  the 
formation  of  a  statistical  section  in  the  British  Association 
(1S33),  and  of  the  London  Statistical  Society  (1834).  The 
little  kingdom  of  Belgium,  formed  in  1830,  was  fortunate 
in  numbering  among  its  citizens  the  most  distinguished 
statistician  of  the  century,  Lambert  Quetelet  (1796-1874), 
who  from  this  time  devoted  himself  almost  exclusively  to 
this  subject,  and  the  Belgian  statistical  department,  organ- 
ized in  1841,  has  ever  since  been  the  model  for  similar  of- 
fices in  other  countries.  Parliamentary  reports  embodying 
vast  masses  of  statistics  arc  now  annually  published  in 
England,  and  monthly  reports  are  issued  in  the  U.  S.  by 
tho  bureau  of  statistics  of  the  treasury  department.  So- 
cieties devoted  either  wholly  or  in  part  to  statistics  now 
exist  in  all  the  chief  European  capitals,  in  New  York, 
Mexico,  and  Rio  de  Janeiro :  international  congresses  of 
statisticians  have  been  held  biennially  or  triennially  since 
the  first  congress,  formed  at  Brussels  in  185;'. :  several  period- 
icals are  devoted  exclusively  to  this  subject  ;  a  statistical 
Seminary  was  established  in  Berlin  in  1802,  and  a  pro- 
fessorship of  statistics  founded  in  the  University  of  Berlin 
1*71.  The  most  important  branch  of  the  subject.  Vital 
Statistics,  will  be  treated  in  a  separate  article.  The 
remarkable  results  deduced  from  statistics  by  some  non- 
professional writers,  such  as  the  late  II.  T.  Buckle,  are  well 
known,  but  must  be  received  with  considerable  qualification 
as  to  the  correctness  of  the  data,  which  is  the  weak  point  in 
all  inquiries  in  this  science.     (Sec  STATISTIC  \  i    CONGRESS.) 

Statius  (C.ecilius).     See  C.ecilius  Statics. 

Sta'tius  (Publics  Pa  pi  ni  us),  b.  about  fil   A.  d.,  seems 
to  havo  acquired  early  and  rapidly  a  great  fame  by  his 
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vi  itoriea  in  the  Alban  oontests,  and  then  to  have  lost  it 
again  as  rai  i  Uy  after  his  defeat  in  the  quinquennial  con- 
test; 'nil  very  Httlo  is  known  of  his  personal  life.  He 
lived  at  one  time  Id  Rome  and  enjoyed  the  favor  of  Do- 
mitinn,  but  d.  about  96  a.  i>..  in  retirement  at  Naples. 
Juvenal  is  the  only  contemporary  author  who  mentions 
him.  For  tin-  storj  that  Domitian  stabbed  him  in  a  Gl  of 
anger  then  ndation.    Of  his  works  are  si  ill  extant 

rr«»i   Libri  W.  a  collection  of  miseellaneous  poems; 
X/T.j  translated   into    English,  the  first 
by   Pope,  the  Brst  live  books  by  Thomas   Stephens 

i.  em  by  W.  L,  Levi  is  (1767    i    h  ■■'■ 
II.,  unfinished,  translated  into  English  by   II 
10  ■ :  best  e  lit  ions  by  Amur  an  1  Lemaire  i  Paris,  4  vols.) 
and  by  0.  MUller 
statuary.    Sec  Sculpture,  by  Ci  lrence  Cook.     See 

Ron  w     \ia  n  i    >LOGY. 

Status  [Lat.],  a  term  of  the  Roman  law,  borrowed 
then  ic  by  Lhojurispru  tence  of  continental  Europe,  denot- 
ing the  legal  condition  of  a  person,  or  the  sum  of  his  oa- 
i  es  and  incapacities  t  i  hold  legal  rights  or  to  be  sub- 
jected  to  legal  duties.  The  word  does  not  belong  to  the 
teohnioal  nomenclature  of  the  American  and  English  law, 
although  it  is  used  by  some  modern  text-writers  in  the 
Bame  general  sense  in  which  if  was  employed  by  the  Ro- 
man jurist-.  Tn  the  Roman  law  there  were  three  grades 
of  status  or  lc^il  condition,  the  lower  an  1  more  general  of 
which  might  exist  without  the  others,  while  the  higher  and 
more  special  always  presupposed  the  lesser.  The  first  and 
in  i-f  general  was  that  of  liberty  (a  tut  us  libertatie),  by  virtue 
of  which  a  person  was  either  a  freeman  [li berue)  or  a  slave 
(eerviu  .  The  second  was  that  of  citizenship  |  atatwt  civitati»)t 
by  virtue  of  which  a  person  was  either  a  citizen  [cich)  or  a 
stranger  [peregrinu*  .  The  highest  was  that  of  the  family 
(atatiu  families),  by  virtue  of  which  a  person  might  be  the 
heid  'if  a  household  [paterfamilias)  and  his  own  master 
(ant  juris),  or  under- the  control  of  another  {alieni  juris),  as 
a  s.n.  daughter,  wife,  ward,  and  the  like.  An  individual 
might  be  a  freeman  without  being  a  citizen  or  the  heal  of 
a  household,  but  he  eould  not  be  the  head  of  a  household 
without  being  at  the  same  time  a  freeman  and  a  citizen. 
It  was  possible  that  a  person  might  lose  a  higher  status, 
and  vet  remain  in  a  lower  condition  ;  he  might  cease  to  be 
sui  juris,  and  still  be  a  citizen  ;  he  mi^ht  forfeit  his  citizen- 
ship,  and  yet  remain  free;  finally,  in  the  earlier  periods 
of  Roman  history  at  least,  he  might  sink  from  freedom 
into  slavery.  Although  we  have  not  in  our  law-  the  tcch- 
nioal  term  statu*,  it  is  plain  that  to  a  certain  extent  we 
have  the  facts  denoted  by  it.  It  is  true  that  at  birth  a 
person  be  tomes  clothed  with  the  great  mass  of  rights  con- 
ferred by  the  law  of  the  T.  S.,  but  he  may  be  subjected  to 
certain  special  capacities  or  incapacities  depen  ling  upon 
the  existence  of  particular  circumstances.  Among  these 
incapacities  are  those  resulting  from  infancy,  lunacy,  mar- 
riage in  case  of  the  wife,  conviction  or  imprisonment  for 
crime,  public  pauperism,  and  the  like.  Among  the  spe  :ial 
capacities  the  most  important  are  those  pertaining  to  citi- 
zenship and  to  the  electoral  franchise.  In  the  V .  S.  the 
differences  of  le^al  condition  or  statu-  belonging  to  class, 
rank,  profession,  or  trade  have  no  existence,  for  every 
person — at  least  every  sane  person — is  clothed  with  the 
ipacity  in  respect  to  these  subjects. 

John  Norton  Pomerot. 

Statute  of  Frauds,     Sec  Frauds,  Statute  of,  by 
Prof.  G  rouge  Chase. 

Stat'utes  [Lat.  statutns'].  A  statute  is  a  law  in  a  writ- 
rm  enacted  by  the  supreme  legislative  authority  of  a 
nation  or  commonwealth,  as  contradistinguished  from  the 
law  e-t  iblishe  1  by  judi  uaJ  de  :ision.  In  its  generic  sense 
the  term  includes  all  legislate  e  as  oppose  1  I  i  judicial  ere- 
of  the  law,  whatever  be  the  nature  and  organization 
ol  the  body— -persons  or  person — which  exercises  the  cre- 
ative function. 

r. — The  sources  from   which   statutes  have 
eman  rtc  1  or  may  emanate,  according  to  the  varying  politi- 
tnstitutions  of  different  states,  are  the  general  or  par- 
tial a                      the  citizens,  the  emperors,  kings,  or  other 
■    of  despotic  governments,  and  the  representa- 
tive assemblies,  either  here  litary  or  elective.    The  lege*  and 
Roman  citizens  during  the  Republic  were 
•<•  i  by  the  first  class  of  legislators;  the  "constitu- 
tions" of  the   Roman  emp.   ors  by  the  - nd;  while  the 

parliaments  of  Great  Britain  and  ot'  many  other  European 
nations,  the  T".  B.  I  nod  the  State  legislatures  are 

the  modern  forms  of  the  thi  d.      I  the  powers 

held  by  these  bodies  is  determined  bj  the  o  game  law  of 
v.  The  British  Parliament  is  said  to  be  om- 
nipotent :  which  simply  meansthatthe  n  n  under 
which  it  ordinarily  a  imposed.  In  the  U.S. 
the  most  remarkable  feature  uf  the  political  organization 


is  the  express,  positive,  and  extensive  limitation  of  the 
legislative  function  contained  in  all  the  written  constitu- 
tions, which  are  themselves  fundamental  statutes  adopted 
by  the  people  in  their  sovereign  capacity.  With  every 
new  revision  of  the  State  constitutions  this  limitation  in 
reference  to  the  forms  and  modes  of  legislation,  as  well  as 
its  Bubiect-matterj  is  made  more  far-reaching,  minute,  and 
prohibitory. 

Thi  '"■  Kinds, — Statutes  may  be  classified  according  to 
their  external  form  and  according  to  their  subject-matter 
and  effects.  With  respect  to  form  three  classes  exist:  (1) 
The  first  class  comprises  those  single,  separate  enact- 
ments which  are  passed  from  time  to  time  as  occasion  de- 
mands relating  to  one  subject  or  class  of  subjects,  and 
therefore  comparatively  short.  Nearly  all  the  acts  of 
the  British  Parliament,  of  the  U.  S.  Congress,  and  of  the 
State  legislatures  until  a  period  quite  recent  belong  to  this 
division.  Where  this  form  exclusively  prevails,  the  legis- 
lation of  a  country  is  made  up  of  almost  innumerable  frag- 
ments collected  into  the  statute-books  without  system  or 
order,  and  the  resulting  confusion  necessarily  affects  the 
entire  law  with  uncertainty.  Of  these  enactments,  some 
are  intended  to  be  permanent,  and  remain  unaltered  until, 
through  a  change  in  governmental  policy,  they  are  mod- 
ified or  repealed.  Others,  like  the  supply  and  appropria- 
tion bills,  are  renewed  annually  or  at  other  short  intervals. 
{2)  The  second  division  embraces  those  statutes  which  are 
digested  and  arranged  into  the  form  of  complete  national 
codes.  The  most  remarkable  instances  of  this  class  in  an- 
cient times  were  the  XII.  Tables  (b.  C.  451),  with  whirl) 
the  authentic  history  of  the  Roman  law  began,  and  the 
Digests  of  Justinian  (a.  d.  529-534),  with  which  the  spon- 
taneous growth  of  that  jurisprudence  was  closed.  At  the 
present  time  the  private  law  has  been  fully  codified  in 
France,  Austria,  Prussia,  and  several  other  European  coun- 
tries, in  British  East  India,  and  in  the  States  of  Louisiana 
and  California.  Among  modern  theoretical  jurists  and  scien- 
tific legislators  the  tendency  in  favor  of  this  form  is  very 
strong  and  nearly  universal.  (3)  The  third  class  consists 
in  the  revisions  of  the  most  important  and  general  statutes 
which  have  been  made  by  almost  all  the  American  States. 
and  recently  by  the*  national  Congress,  and  which  are.  in 
fact,  partial  codes,  differing  from  those  refcrre  1  to  in  the 
preceding  division  only  in  their  extent  and  completeness. 
With  regard  to  their  subject-matter,  the  classes  into  which 
the  American  and  English  statutes  have  been  separated 
are  numerous.  The  following  are  the  most  important  of 
these  subdivisions.  Statutes  are  public  and  general  when 
they  affect  all  persons  within  the  commonwealth,  relate  to 
matters  of  common  interest,  and  apply  to  all  parts  of  the 
territory — private  or  local,  when  they  affect  some  particu- 
lar class  of  persons,  relate  solely  to  matters  of  a  local  in- 
terest, or  are  confined  in  their  operation  to  a  specified  por- 
tion of  the  territory  ;  they  are  declaratory  when  they  sim- 
ply re-enact  a  rule  of  law  already  existing — innovating, 
when  they  introduce  a  new  rule :  they  are  mandatory  when 
their  command  is  enforced  by  some  sanction — directory, 
when  they  are  merely  permissive,  so  that  obedience  is  vol- 
untary :  they  are  remedial  when  they  supply  delects  in  the 
existing  law,  either  by  abrogating  old  or  by  enacting  new 
rules;  they  are  penal  when  they  prescribe  or  forbid  cer- 
tain acts  and  impose  a  penalty  or  forfeiture  in  case  of  a 
violation  :  and  criminal  if  the  act  prohibited  is  made  a 
crime  and  the  penalty  a  punishment:  they  arc  pm^prrtivc 
when  their  operation  is  confined  to  matters  occurring  after 
their  passage;  retrmprctirr,  when  they  relate  back  and 
affect  relations  and  acts  which  existed  or  took  place  prior 
to  their  passage:  they  are  repealing  when  they  annul  other 
statutory  provisions.  It  is  plain  from  these  definitions  that 
the  same  enactment  may  belong  to  several  of  the  foregoing 
classes  :  it  may.  for  example,  be  :it  once  public,  mandatory, 
remedial,  criminal,  ami  prospective. 

Their  Part*. — The  common  form  of  English  and  Amer- 
ican statute-  may.  and  sometimes  docs,  comprise  the  fol- 
lowing distinct  part-; :  the  title,  the  commencement,  the 
preamble,  and  the  purview.  The  "title"  is  a  brief  pre- 
liminary description — e.  ft.  '*  An  act  for  the  amendment  of 
the  law.*1  It  has  become  of  great  importance  in  the  law 
of  this  country,  since  most  of  the  State  constitutions  pre- 
scribe in  substance  that  every  statute  shall  contain  hut  one 
subject,  and  that  this  shall  be  properly  expressed  in  the 
title,  although  in  two  or  three  States  this  requirement  is 
confined  to  private  and  local  laws.  By  the  "commence- 
ment "  is  meant  the  formal  enacting  clause — namely.  "  Be 
it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  V.  S.  of  America,  in  Congress  assembled,"  and.  •■  Be  it 
enacted  by  the  queen's  most  excellent  majesty,  by  and  with 
the  advice  and  consent  of  the  Lords  spiritual  and  temporal 
and  Commons  in  this  present  Parliament  assembled,  and  by 
the  authority  of  the  same."  The  "preamble"  is  a  preface 
setting  forth  the  reasons  and  motives  for  the  act.    Once  very 
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common,  it  is  now  generally  omitted.  The  "purview"  is 
the  main  body,  the  effective  portion,  of  the  statute,  which 
contains  a  statement  of  the  legislative  will,  and  declares 
its  object  and  purpose.  Among  the  special  clauses  or  sub- 
divisions which  may  be  found  in  it  are  the  "interpretation 
clause,''  the  "saving  clause,"  the  '*  repealing  clause,"  the 
"provisoes,"  the  " exceptions,"  and  the  "  schedules,"  the 
objects  of  which  arc  sufficiently  indicated  by  their  names. 
In  codes,  whether  complete  or  partial,  a  more  orderly  and 
scientific  arrangement  of  parts  is  always  made,  and  a  di- 
vision, according  to  some  general  plan,  into  books,  titles, 
chapters,  sections,  and  the  like  is  universal. 

Their  PasHttgv. — The  practice  which  prevails  in  the  U.S. 
Congress  and  in  the  State  legislatures  is  the  same  in  all  its 
substantial  features,  and  differs  widely  from  that  which  is 
pursued  in  the  Parliament  of  Great  Britain  or  in  the  legis- 
lative assemblies  of  other  European  nations.  A  bill  may 
be  prepared  and  offered  by  a  committee,  or  it  may  be  first 
presented  by  any  private  member,  in  which  case  it  is  re- 
ferred to  the  appropriate  committee  for  examination  and 
report.  In  its  course  through  the  house  it  is  read  three 
times,  but  the  first  two  of  these  readings  are  merely  formal, 
and  the  controversy,  if  any,  is  connected  with  the  third 
reading.  After  passing  both  houses,  it  is  engrossed  with 
its  amendments,  is  then  signed  by  the  presiding  officer  of 
each  body,  and  transmitted  to  the  President  or  governor 
for  his  approval.  Upon  receiving  the  assent  of  the  execu- 
tive it  becomes  an  "act,"  and  is  filed  in  the  office  of  the 
secretary  of  state.  Many  State  constitutions  contain  mi- 
nute regulations  concerning  the  necessary  number  of  votes, 
the  manner  in  which  they  shall  be  given,  and  their  record 
in  the  minutes.  No  provision,  however,  is  made  for  any 
official  preparation  of  proposed  measures,  nor  for  ensuring 
the  use  of  language  which  shall  accurately  express  the  leg- 
islative intent.  In  this  respect  our  methods  arc  in  striking 
contrast  with  those  pursued  in  certain  continental  states 
of  Europe,  where  the  most  careful  attention  is  paid  in  the 
preliminary  stages  of  legislation  to  the  proper  drafting  of 
the  statutes  and  to  the  statement  of  the  reasons  and  mo- 
tives upon  which  they  are  based.  The  time  when  statutes 
take  effect  ia  fixed  in  most  of  the  American  States  either 
by  a  constitutional  provision  or  by  a  general  law.  In  some 
they  become  operative  at  the  expiration  of  a  specified  num- 
ber of  days  after  the  close  of  the  session,  in  others  at  a 
Specified  period  after  the  day  of  their  passage;  but  the 
legislature  may  in  the  body  of  a  statute  prescribe  a  differ- 
ent time,  as,  for  example,  that  it  shall  take  effect  immedi- 
ately. The  common  law  made  an  act  operative  from  the 
first  day  of  the  session  at.  which  it  was  passed,  but  this 
absurd  doctrine  was  abolished  in  the  thirty-third  year  of 
George  III.,  and  all  laws  were  declared  to  be  binding  from 
the  time  when  they  received  the  royal  assent.  The  re- 
peal of  a  statute  may  be  either  express  or  by  implication. 
It  is  express  when  effected  by  a  clause  inserted  for  that 
Specific  purpose  in  a  subsequent  act ;  it  is  by  implication 
when  the  provisions  of  a  later  enactment  ;ire  wholly  and 
irreconcilably  inconsistent  with  those  contained  in  an  ear- 
lier one.  Repeal  by  implication  is  not  favored.  If  the 
two  statutes  concerning  the  same  subject-matter  can  possi- 
bly be  harmonized,  both  will  stand  ;  if  the  contradiction  is 
absolute,  the  prior  one  gives  way.  There  remain  two  most 
important  topics  connected  with  the  general  theory  of  stat- 
utes— the  rules  which  govern  their  interpretation  and  con- 
struction, and  the  peculiarly  American  doctrine  of  their 
validity  as  affected  by  the  national  and  State  constitutions. 
The  discussion  of  these  topics  will  be  found  in  the  articles 
on  Intkhpuktatiox  and  CONSTITUTION.  (Sec  also  Code 
and  Rktrospf.ctivk  Laws.)         John  Norton  Pomeroy. 

Statutes  of  Limitation.  See  Limitation,  Statutes 
ok,  by  P:toF.  George  Chase. 

Stanb'bach  ["dust-Stream"],  a  celebrated  waterfall 
of  Switzerland,  in  the  canton  of  Kerne,  has  a  descent  of 
between  800  and  900  Feet,  but  long  before  the  water  reaches 
the  bottom  it  is  dissolved  into  spray  and  carried  away 
by  the  wind,  which  gives  the  phenomenon  a  singularly 
beautiful  resemblance  to  a  lace  curtain  floating  in  the 
air. 

Stuud'lin  (Karl  FniKmucn),  b.  at  Stuttgart  July  25, 
1764  ;  studied  theology  al  Tubingen  177'.'-  si  ;  travelled  in 
Switzerland,  France,  and  England,  and  was  appointed  in 
1790  professor  of  theology  ;it  Gottingen,  where  he  d.  July 
8,  1826.  His  numerous  writings  relate  mostly  t<>  church 
history,  such  as  Universalgeachichte  der  christlichen  Kirch 
(1806;  often  reprinted),  Kirohlich  Geographic  '""/  Sta 
tiatik  (2  vols.,  1804),  Allgemeine  Kirchengeachichte  von 
Qroaabritannien  (1819),  or  to  the  history  of  special  Mien 
logical  disciplines,  such  as  Qeachichte  der  Sittenlehre  Jean 
{'1  vols.,  1700-1S?:1. i,  Qeachichte  der  chriatlichen  Moral  aeit 
dem  Wiederaufleben  der  Wiaaenachaften  (1808),  Oetchichte 
der  Moral  philosophic  |  1822),  etc.     His  lirst  work,  strongly 


impregnated   by  the  reigning  rationalism,  was   G'cschuhte 
und  (Jeint  iles  Skepticitsmux  (2  vols.,  1704). 

Staugh'ton  (William),  D.D.,  b.  in  Coventry,  England, 
Jan.  -1,  1770  ;  emigrated  to  America  1793,  and  became  pus- 
tor  of  a  Baptist  church  in  Georgetown,  S.  <'.  ;  preached 
subsequently  in  Philadelphia  (1S0&-23)  teaching  at  the 
same  time,  and  acting  as  secretary  of  the  Baptist  Board 
of  Foreign  Missions;  from  1823  to  1S27  president  of  Co- 
lumbian College.     D.  Dec.  12,  1829. 

Sta  im 'ton,  p. -v.,  Macoupin  CO.,  III.,  on  St.  Louis 
division  of  Toledo  Wabash  and  Western  U.  H. 

Staunton,  p. -v.,  Posey  tp..  Clay  CO.,  Ind.,  on  Terre 
Haute  and  Indianapolis  It.  R,      P.  589. 

Staunton,  tp.,  Miami  co.,  0.     P.  1317. 

Staunton,  p. -v.,  cap.  of  Augusta  co.,  V:i„  at  the  junc- 
tion of  (Jicat  Valley  and  Chesapeake  and  Ohio  R.  Us.-  136 
miles  from  Richmond,  has  12  churches.  I  female  semina- 
ries, a  graded  free  school,  State  institutions  for  the  insane 
and  the  deaf,  dumb,  and  blind,  .'<  newspapers,  3  banks,  and 
2  iron-foundries  and  machine-shops.  It  has  line  facilities 
for  transportation.     P.  5120, 

R.  Magzy  &  Co.,  Ens.  '•  Sitctator." 

Staunton,  tp.,  Bedford  co.,  Va.     P.  .".251. 

Staunton,  tp.,  Halifax  co.,  Va.     P.  3915. 

Staunton,  tp.,  Pittsylvania  co.,  Va.      P.  :'.270. 

Staunton,  a  river  of  Southern  Virginia,  rising  in  the 
Alleghany  Mountains  in  Montgomery  co.,  flowing  K.  and 
S.  E.  through  a  pass  in  the  Blue  Mountains,  and  uniting 
with  the  Dan  at  Clarksville,  .Mecklenburg  conforms  the 
Roanoke.  In  the  first  20  miles  of  its  course  it  descends 
10(10  i'ect  ;   its  entire  length  is  about  2(1(1  miles. 

Staunton  (Sir  George  Leonard),  Bart.,  D.  C.  L.,  b.  at 
Cargin,  Gal  way,  Ireland,  Apr.  10,  17-7;  educated  at  Dub- 
lin and  at  Montpellier,  France,  where  he  graduated  in 
medicine;  returned  to  England  1700:  wrote  for  London 
periodicals,  acquiring  the  friendship  of  Dr.  Johnson  and 
other  eminent  men  of  letters;  settled  in  1702  as  a  phy- 
sician in  the  island  of  Grenada  in  the  West  Indies, 
where  he  held  several  official  positions,  including  that 
of  attorney-general,  for  which  lie  had  qualified  himself 
by  legal  study,  and  acquired  a  considerable  fortune, 
which  he  invested  in  landed  estates;  formed  in  1771 
an  intimate  friendship  with  Lord  Macartney,  the  new 
governor  of  the  island,  with  whom  lie  was  sent  pris- 
oner to  France  on  the  capture  of  Grenada  in  1770,  and 
whom  he  accompanied  as  secretary  dining  his  governor- 
ship in  Madras  (1781-84)  and  his  celebrated  embassy  to 
China  (  1702),  of  which  he  published  in  1707  an  interesting 
narrative.  D.  in  London  Jan.  14,  1801.  He  was  made  a 
baronet  1784  in  reward  for  his  success  in  negotiating  a 
treaty  with  Tippoo  Sahib. — His  son,  Sir  GEORGE  Thom  IS, 
h.at  Milford,  England,  May  26, 1781, accompanied  Ms  father 
to  China  1702;  learned  the  Chinese  language;  was  many 
years  in  the  service  of  the  East  India  Company  in  China, 
rising  to  the  highest  posts  ;  was  o  member  of  the  Amherst 
embassy  1810;  returned  to  England  LSI 7,  and  was  a  mem- 
ber of  Parliament  with  short  intervals  from  ISIS  to  1852. 
D.  Aug.  10,  1859.  He  wrote  a  Memoir  of  his  father  (  1823), 
an  autobiography  (1856),  and  published  various  works, 
original  and  translated,  upon  China. 

Staunton  (Howard),  b.  in  England  in  1S10  ;  educated 
al  Oxford;  travelled  extensively;  settled  in  London;  be- 
came noted  as  one  of  the  most  skilful  of  chess-players  and 
as  an  eminent  Shakspearian  scholar ;  edited  for  many  veins 
the  Chess- Player*  a  Chronicle  and  the  chess  column  of  the 
Illustrated  London  News  :  published  several  manuals  of 
the  game  of  chess,  including  the  Handbook  (1847),  the 
Companion  (1849),  the  Chess  Tournamt  nt  (1851),  and  Cfa  se 
Praxis  (1800).  He  published  an  edition  of  Shakspeare's 
Plays  and  Poems  (■">  vols.,  IS57-60,  and  library  ed.,  ■!  vols., 
[863)  preceded  by  a  Life,  a  photo-lithographic  facsimile 
of  the  celebrated  "  first  folio  "of  1623  1 1865) ;  Memorials  of 
Shakspeare,  his  Witt,  Indentures  of  Conveyance,  etc.,  photo- 
graphed (Apr..  1864  i,  and  projected  a  new  edition  oi  Shak- 
Bpearc,  whioh  ho  did  not  live  to  execute,  though  a  portion 
of  its  materials  were  published  in  an  interesting  scries  of 
articles  in  the  Athenmtm  for  1874,  entitled  Unsuspei  ted  Cor- 
ruptions of  Shakspeare's  Text.  He  was  extremely  familiar 
with  the  dramatic  literature  of  the  Elizabethan  age,  nod 
sometimes  appeared  upon  the  stage,  chiefly  in  Shakspeai 
i;ui  dramas.  I>.  in  London  June  22,  187 1.  Author  or  The 
Qreat  Schools  of  England  (1865  ;  2d  ed.  L869). 

Staunton  (William),  D.  D.,  b.  at  Che  ter,  England, 
Apr.  20,  L803  ;  came  to  the  V.  S.  at  the  age  of  fifteen  years; 
acquired  n  good  education,  chiefly  by  private  stud;  ;  was 
ordained  deacon  in  the  Protestant  Episcopal  Church  .Line 
9,  1 333,  :i nd  priest  Sept.  7, 1834;  was  n  missionary  preacher 
at  Palmyra  and  Lyons,  N.Y.,  ls;;i-.:.» ;  rector  of  St.  James's 
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church,  Roxbury,  Mass.,  1835-40,  of  St  Peter's  church, 
Morris  town,  N.  J.,  1840-47 ;  founded  and  became  first  rec- 
tor oi"  St  Peter's  church,  Brooklyn,  X.  V..  L848;  was  sub- 
sequently tor  seven  years  rector  of  Trinity  church,  Pots- 
N.  V..  and  has  Bince  been  a  resident  of  the  city  of 
New  fork.  Author  of  .1  Dictionary  of  the  Church  (New 
York,  12mo,  1844),  republished,  much  enlarged,  as  An 
u'astical  Di  New  York.  Bvo,  1861),  The  Book 

.  -mm/  Prayarafor  the  Family  Altar  (I860), 
The  Book  of  Common  Praite  (1866),  Voluntaries  for  tfa 
,apri  e  Te  Deumf  and  of  articles  in  this  Cyclopedia. 

Stau'pitz,  von  (Johann),  descended  from  a  noble 
family  in  Meissen,  but  his  parentage  and  birth-date  are 
unknown;  studied  theology  al  Tubingen,  but  turned  en- 
tirely from  ili«'  barren  method  of  the  Schoolmen,  and  found 
in  the  writings  of  Augustine  and  the  mediaeval  mystics  his 
spiritual  models;  took  a  very  active  part  in  the  foundation 
of  the  University  of  Wittenberg,  and  was  appointed  its 
first  professor  of  theology;  became,  os  vicar-general  of  the 
Augustine  order  in  Germany,  acquainted  with  the  young 
Luther,  for  whom  lie  eon -lived  a  warm  friendship,  and  on 
whom  he  exercised  considerable  influence  :  procured  h i s 
appointment  as  professor  in  Wittenberg,  approved  fully  of 
his  theses  against  the  sale  of  indulgences,  and  pave  him, 
during  the  first  stage  of  his  contest  with  the  Roman  Cath- 
olic Church,  his  valuable  and  effective  support.  Subse- 
quently, however,  when  the  controversy  became  too  vio- 
lent, and  an  open  breach  with  the  Church  took  phu-e,  he 
retired  from  Wittenberg,  and  lived  after  1519  at  Salzburg 
as  court-preacher  to  the  archbishop  ami  abbey  of  a  Bene- 
dictine monastery.  D.  here  Dec.  28,  1524.  But  his  friend- 
ship for  Luther  remained  unabated  to  his  death;  all  the 
Reformer's  writings  were  found  in  his  library,  and  his  own 
works,  I),  Amore  Dei  and  De  Fide  Christiana,  show  the 
spiritual  sympathy  he  felt  for  the  Reformation.  Roman 
Catholic  writers  have  not  disdained  to  explain  the  support 
be  L':tve  Luther  as  an  act  of  jealousy,  because  the  sale  of 
indulgences  was  given  to  the  Dominican  and  not  to  the 
Augustine  order. 

Stavang'er,  an  old  town  of  Xorway,  at  the  head  of 
Bukkefjord,  about  100  miles  S.  of  Bergen.  It  exports  tim- 
ber and  salt  herrings.     P.  17,058. 

Stave,  or  Staff,  in  music,  the  lines  and  spaces  on  which 
the  notes  are  placed.     (See  Notations) 

Stavro'pol,  government  of  Russia,  bordering  on  the 
Caspian  Sea.  comprises  an  area  of  28,800  sq.  m.  with 
437,1X8  inhabitants.  It  is  mostly  low  and  flat.  In  the 
south-western  part  agriculture  is  the  principal  occupation: 
wheat,  millet,  wine,  and  mulberries  are  cultivated.  In  the 
north-eastern  part  the  inhabitants  are  nomads,  and  im- 
mense herds  of  cattle,  horses,  and  sheep  are  reared. 

Stavropol,  town  of  Russia,  capital  of  the  government 
of  Stavropol,  trades  in  cattle,  horses,  sheep,  skins,  wool, 
jars,  and  honey,  and  has  2(i,'J27  inhabitants. 

Stay'ner,  p. -v.,  Nottawasajra  tp.,  Simcoe  co.,  Ontario, 
Can.,  on  Northern  R.  R.,  86  miles  from  Toronto,  has  sev- 
eral hotels,  flour,  saw,  and  woollen  mills,  and  factories.  P. 
about  1000. 

Stead'y  Run,  tp.,  Keokuk  co.,  la.     P.  1038. 

Steam  [Aug. -Sax.  stem].  The  substance  which  in  the 
solid  condition  is  known  as  ice,  and  in  the  liquid  condition 
as  water,  assumes  under  certain  circumstances  of  heat  and 
pressure  the  vaporous  condition  known  as  steam.  Water 
exposed  continuously  to  a  temperature  below  .32°  F.,  or  0° 
Centigrade,  becomes  converted  into  ice.  At  temperatures 
above  32°  F.,  or  freezing-point,  and  between  this  temper- 
ature—called  the  melting-point— and  212°  F.,  and  under  a 
pressure  of  one  atmosphere,  the  liquid  state  is  exhibited. 
If  the  temperature  be  increased  to-212°  F.  under  a  pressure 
of  one  atmosphere,  the  liquid  rapidly  disappears,  and  is 
dissipated  in  the  form  of  steam  or  vapor.  This  transforma- 
tion, which  is  rapid  at  the  temperature  of  212°  F.,  takes 
place  slowly  at  all  temperatures  above  the  freezing-point 
when  the  liquid  is  freely  exposed  to  the  atmosphere,  the 
change  being  more  rapid  as  the  temperature  rises,  until 
the  limiting  temperature,  212°,  is  reached,  above  which, 
under  a  pressure  of  one  atmosphere,  the  substance  can  no 
longer  retain  it-  liquid  form.  The  ordinary  "boiling- 
point"  of  water,  212  P.,  is  thus  a  limiting  temperature, 
above  whi  b  Li  a  imes  the  vaporous  condition  under  a 
pressure  of  one  atmosphere. 

This  formation  of  vapor  at  lower  temperatures  in  the  at- 
mosphere is  a  phenomenon  of  great  importance  in  the 
economy  of  nature,  the  slow  evaporation  from  the  sur- 
face  of  Mo-  sea,  from  lakes,  and  from  rivers  forming  a  part 
of  the  cycle  Of  changes  by  which  rainfall  and  dew'supply 
moisture  to  the  dry  land.  The  laws  of  this  natural  erapnra- 
tion  are  not  well  known,  the  quantity  of  water  converted 
into  vapor  in  a  given  time  from  a  given  surface  of  a  lake  or 


river  being  an  almost  indeterminate  quantity,  depending 
as  it  does  on  the  removal  of  the  vapor  already  formed  by 
winds,  the  temperature  of  the  water,  the  pressure  of  the 
atmosphere,  and  the  quantity  of  vapor  already  existing  in 
the  air  brought  from  other  regions.  When  water  is  con- 
fined in  a  close  vessel,  however,  a  part  of  the  enclosed  space 
being  left  free  or  vacant,  the  effects  of  heat  may  be  more 
definitely  determined.  If  under  these  circumstances  the 
water  be  heated  to  212°,  the  space  above  the  water  will  be- 
come filled  with  steam  or  vapor  with  an  elastic  force  of  one 
atmosphere,  or  14.7  pounds  per  square  inch.  If  more  heat 
be  applied  to  the  mixture  of  water  and  steam,  the  volume 
of  the  vessel  remaining  constant,  an  additional  quantity 
of  steam  will  be  formed,  the  quantity  of  liquid  water  being 
correspondingly  diminished,  an  increase  of  elastic  force  or 
pressure  will  he  observed,  and  these  new  relations  will  re- 
main fixed  and  permanent  for  any  given  higher  temper- 
ature as  long  as  that  temperature  is  constant.  If  the  ves- 
sel he  then  cooled,  reverse  phenomena  will  occur;  a  certain 
portion  of  the  steam  will  be  condensed  to  a  liquid  form, 
and  the  elastic  force  will  be  diminished.  If  the  steam-space 
be  enlarged,  the  temperature  remaining  constant,  an  addi- 
tional quantity  of  vapor  will  be  formed,  and  the  elastic  force 
will  remain  constant.  If  the  space  be  contracted,  the  tem- 
perature remaining  constant,  condensation  of  vapor  will 
occur,  the  pressure  still  remaining  constant. 

It  is  thus  observed  that  for  every  temperature  there  is  a 
corresponding  elastic  force  or  tension,  Which  cannot  be 
changed  without  causing  either  evaporation  or  condensa- 
tion. Steam  in  this  condition  is  said  to  be  saturated.  If 
the  quantity  of  water  in  the  vessel  be  small  relatively  to 
the  size  of  the  vessel,  and  heat  be  continuously  applied,  the 
last  element  of  liquid  will  finally  be  converted  into  vapor. 
Atthis  instant  the  vessel  will  contain  saturated  steam  only, 
unmixed  with  liquid  water.  If,  now,  additional  heat  bo 
applied,  or  if  the  space  be  enlarged,  the  temperature  re- 
maining constant,  the  steam  will  assume  what  is  termed 
the  superheated  condition.  If  the  volume  of  the  vessel  be 
increased,  the  temperature  remaining  constant,  the  pressure 
will  diminish,  but  it  will  no  longer  he  solely  proportional 
to  the  temperature,  as  in  the  case  of  saturation  ;  it  will  de- 
pend also  upon  the  volume,  and  the  vapor  begins  to  par- 
take of  the  properties  of  the  permanent  gases.  Superheated 
vapor  has  thus  always  an  elastic  force  inferior  to  that 
which  belongs  to  saturated  vapor  of  the  same  temperature ; 
and  if  a  quantity  of  saturated  steam  and  another  quan- 
tity of  superheated  steam  exist  under  the  name  premure, 
the  temperature  of  the  superheated  steam  will  be  the 
greatest. 

Steam  unmixed  with  particles  of  water  is  transparent 
and  colorless,  its  ordinary  cloudy  appearance  as  it  issues 
from  vessels  containing  it  arising  from  suspended  particles 
of  water.  Its  uses  as  a  medium  for  the  transfer  of  heat  in 
heating  buildings  or  heating  other  bodies,  and  also  as  a 
medium  for  the  trans  form  ation  of  heat  into  useful  work  in 
the  steam-engine,  have  become  almost  universal,  ami  ren- 
der it  one  of  the  most  important  agents  in  modern  civili- 
zation. Its  properties  have  accordingly  been  carefully 
studied.  In  its  superheated  condition  it  obeys  the  general 
laws  of  the  permanent  gases;  but  saturated  steam,  as  well 
as  the  saturated  vapors  of  other  liquids,  possesses  peculiar 
properties  which  have  been  determined  mainly  by  experi- 
mental investigations. 

The  condition  of  any  body  in  regard  to  heat  being  de- 
termined by  the  pressure,  volume,  and  temperature,  the 
first  subject  of  investigation  is  to  ascertain  the  relation  be- 
tween these  quantities,  without  reference  to  the  quantities 
of  heat  involved  in  a  change  of  state  or  condition,  the 
pressure  or  elastic  force  being  expressed  in  pounds  per 
square  inch,  the  volume  being  expre-scd  in  cubic  feet,  and 
the  temperature  in  degrees  Fahr.  The  first  question  is  to 
determine  the  relation  between  these  quantities.  For  the 
ordinary  permanent  gases  this  relation  takes  the  form 
/je=RT,  in  which  equation  p  represents  the  pressure,  v 
the  volume  of  unit  of  weight,  T  the  abuniute  temperature, 
and  R  a  constant  quantity  having  a  special  value  for  each 
particular  gas.  This  expression  shows  that  for  perfect 
gases  the  product  of  the  pressure  by  the  volume  is  propor- 
tional to  the  temperature.  For  saturated  vapors  a  law 
still  more  simple  holds  true — viz.  that  the  pressure  or  elastic 
force  depends  only  on  the  temperature,  and  not  on  the  vol- 
ume of  the  mixture  of  liquid  and  vapor,  the  pressure  of 
saturated  vapors  being  independent  of  the  proportion  of 
these  two  elements. 

No  theoretical  mode  of  ascertaining  the  relation  between 
the  pressure  and  temperature  in  the  ease  of  saturated  vapors 
is  at  present  known,  but  for  some  of  the  most  common,  and 
especially  for  steam,  the  celebrated  experiments  of  Reg- 
nault  furnish  the  most  reliable  means  of  calculating  by 
empirical  formulas  this  relation  for  a  wide  range  of  pres- 
sures.    The  diagram  below  exhibits  graphically  the  law  of 
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Table  of 

Pressures  of  the  Saturated  Vapor  of  Water,  from  32 

0  to  J^Jfi"  F.,  from  the  Experiments  of  Reynault. 

Temp. 

Pressures 
in  iiliuu- 

Pressures 
iu  His.  per 

Differ- 

Temp. 

Pressures 
in  atnio- 

Pressures 

iu  lbs.  per 

1 
Differ- 

Temp. 

Pressures 
iu  atmo- 

Pressures 
iu  lbs.  per 

Differ- 

Temp. 

PrasBurea 

iu  atmo- 

Pressures 
iu  lbs.  per 
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Fanr. 

spiiures. 

sq.  In. 
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splieres. 

sq.  iu. 

ences. 

Pulir. 

spheres. 

sq.  in. 

ences. 

Pulir. 

itpberes. 

sq.  iu. 

ences. 

31 

0.006 

0.09 

0.00 

136 

0.175 

2.57 

0.09 

240 

1.700 

24.99 

0.45 

344 

8.500 

124.95 

1.65 

88 

0.006 

0.09 

0.00 

137 

0.181 

2.66 

0.03 

241 

1.731 

25.45 

0.45 

345 

8.612 

120.00 

1.64 

34 

0.006 

0.09 

0.01 

138 

0.1  S3 

2.69 

0.12 

242 

1.702 

25.00 

0.47 

846 

8.724 

128.24 

1.68 

35 

II 1107 

0.10 

0.00 

139 

0.191 

2.81 

0.07 

243 

1.794 

20.37 

0.47 

347 

8.838 

129.92 
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STEAM. 


pressures  ami  ten  |  as  determined  by  Regnault  for 

I  steam,  from  0°  to  230°  C. : 


"T5TS im !J5 

Temperature,  Centigrade, 

The  above  carve  is  a  representation  of  that  drawn  by  Reg- 
nault  to  exhibit  the  results  of  his  experiments.  The  law 
of  the  curve  was  expressed  analytically  by  him  by  the 
empirical  formula — 

Logp  =  a  -f  bar  -f  C0T, 

in  which  r  =  f— 10,  t  being  the  temperature  of  the  experi- 
ment, and  'o  a  lower  temperature  arbitrarily  chosen;  the 
quantities  ".  /,,  ,-,  Q,  p  are  constants  which  were  experi- 
mentally determined.  From  this  formula,  which  gave  re- 
sults in  correspondence  with  the  experimental  curve,  a  table 
was  constructed  which,  reduced  to  English  units  and  tem- 
peratures  Fahrenheit,  is  given  on  p.  168. 

The  experiments  "1  Regnault  were  subsequently  verified 
by  Magnus,  and  form  the  only  reliable  basis  at  the  present 
day  for  the  applications  of  the  dynamic  theory  of  heat  to 
steam  and  the  -team-engine.  Regnault's  experiments  com- 
pi  ise  1  also  various  other  vapors,  for  reference  to  which  see 
tin-  arti  ile  Heat. 

In  the  pr ling  table  the  first  column  gives  the  tempera- 
tare  Fahrenheit;  the  second  the  pressure  or  tension  of  the 
vapor  in  atmospheres;  and  the  third  the  same  pressure  in 
pounds  per  square  inch.  The  fourth  column  gives  the  dif- 
ferences in  the  pressures  for  one  degree.  An  inspection  of 
this  column  of  differences  will  show  at  once  one  of  the  most 
remarkable  features  of  the  results — viz.  the  increase  of  the 
variation  of  pressure  for  one  degree  of  temperature  as  the 
temperature  rises. 

The  second  important  question  to  be  considered  is  in  ref- 
erence in  the  quantity  'if  hint  which  must  be  communicated 
to  a  given  quantity  of  water  at  any  temperature  to  convert 
it  into  saturated  steam  at  any  other  temperature.  Another 
Be  iea  of  experiments  by  Kegnault  furnishes  the  basis  for 
the  determination  of  these  quantities  of  heat  under  given 
1  "'  litions.  In  the  process  of  evaporation  water  must  first 
be  In- 1 i  I  fi  >;u  i  given  initial  temperature  to  the  tempera- 
ture of  o\  aporation,  or  i he  "  boiling-point  due  to  the  pres- 
Tbe  quantity  of  heat  required  for  this  purpose  de- 
pend n  I  beat  of  water ;  and  as  the  speoiflc  heat 
is  vari  ible  with  the  temperature,  if  wo  designate  the  spe- 
eal  !•.  c,  Hi''  quantity  of  heal  required  for  an  eleva- 
tion ol  i.  nperal  ire  dt  will  be  given  by  the  expression 
<!■/  =  cdt,  ,,  representing  the  quantity  of  heat  required  f. ,r 
a  given  I'm,  perature.  Expressed  analyti- 
cally, its  value  is  q  =  I  ..h.  Regnault  deduces  from  his 
./  o 

11  !  ;!  I     7  t    +    0.0(1011(2    + 

0.000000r>,  which    gavi  ty  of  heat  q  in  calories 

required  to  heat  water  from  0°  to  any  temperature  (t)  C. 

In  thi    dotermir  ition  il  he  volume  of  the 

liquid    ub  i  iti  I  to  tl  c  a  itive  hf  al  instant.      For 

water  the  expansion  of  the  liquid  bj  beat  i-  so  small  thai 
the  variations  doc  to  external  pressure  from  this  cause  arc 
reg  irded  ■    insignificant. 

fa  another  series  ol  experiments  Ri  mault  deduced  the 

quantity  of  heat  necessary  for  the  cvaporat I  the  liquid. 

The  results  were  obtained  by  observing  the  quantity  of 
heat  by  a  suitable  calorimeter,  which  be  ee  when 

the  vapor  is  liquefied  under  constant  pressure,  this  quan- 


tity of  heat  being  the  same  as  that  which  must  be  applied 
to  the  liquid  to  convert  it  into  vapor  at  the  same  constant 
pressure.  The  pressure  being  constant  during  the  liquefac- 
tion or  vaporization,  the  temperature  also  remains  con- 
stant. This  quantity  of  heat  is  usually  called  the  latent 
heat  of  oaporization,  or  heat  of  vaporization,  while  the 
quantity  o  is  called  the  heat  of  the  liquid,  ('ailing  tho 
heat  of  vaporization  r,  the  total  heat  required  to  raise  water 
from  0°  to  the  temperature  /,  and  evaporate  it  at  that  tempe- 
rature, will  be  L  =  q  +  )•.  Front  this  equation  the  value  of 
r  is  >■  =  L  —  q.  Regnault  found  from  his  experiments  that 
I  he  value  of  I,  in  calories  may  be  represented  by  the  for- 
mula L  606.50  +  0.305r,  the  temperature  being  expresed  in 
centigrade  degrees.  Subtracting  from  this  the  value  of  n 
found  above,  and  there  results  r  =  606.50  —  O.CIlot  —  0.0000(» 
O.OOOOOOt3  for  the  latent  heat  of  vaporization  of  water  in 
calories.  The  equivalent  formula  in  English  units  of  heat 
and  temperature  Fahrenheit  is.  neglecting  the  last  two 
terms,  which  are  small.  I,  ^  10111.7  —  0.695.((  —  32°),  or  for 
technical  applications.  L  =  1092 0.7(^  —  32°)  approxi- 
mately, or  L  =  1166.  -0.7  (t-  212°).  The  latent  heat  of 
evaporation  of  one  pound  of  water,  according  to  this  last 
formula,  at  atmospheric  pressure,  is  found  by  substituting 
fort,  212°,  and  amounts  to  966  units  of  heat,  approximately. 


pe- 


The  value  of  7  in  tho  formula  7  —  /    car,  when  c,  the  s 

,/  0 

cilie  heat  of  water,  is  taken  as  unity  (which  for  technical 
applications  is  often  admissible),  is  q  =  t;  ami  thus  tho 
number  id'  units  of  heat  necessary  to  heat  one  pound  of  water 
from  the  melting-point  of  ice  to  any  temperature  is  often  es- 
timated by  the  number  of  degrees  of  temperature.  By  this 
approximate  method  the  quantity  of  heat  necessary  tn  raise 
a  pound  of  water  from  any  temperature  t  to  212°,  and 
evaporate  it  at  that  temperature,  is  q  =  (212°  —  f)  -f  966, 
t  being  the  lower  initial  temperature.  The  total  heat  of 
evaporation,  or  the  heat  L  required  to  raise  one  unit  of 
weight  of  water  from  the  melting-point  of  ice  to  any  tem- 
perature t,  and  evaporate  it  at  that  temperature,  being  lor 
French  units  ami  centigrade  degrees,  L  -  606.50  I-  0.305?, 
and  for  English  units  and  Fahrenheit  degrees,  I,  =  1001.7 
+  0.305. (t  —  32°),  if  the  heat  required  to  raise  one  unit  of 
weight  of  water  from  the  melting-point  of  ice  to  any  tem- 
perature ri,  such  as  the  temperature  of  the  feed-water  of  a 
boiler,  be  subtracted  from  this  quantity,  ami  the  specific 
heat  of  water  be  taken  as  unity,  the  following  formula,  for 
English  unit-  and  Fahrenheit  degrees,  will  give  approxi- 
mately the  total  heat  required  to  raise  water  from  such 
temperature  (feed-water  temperature)  to  the  temperature 
of  evaporation,  and  evaporate  it  at  that  temperature: 
7.-^  1091.7  +  0.305  (/  -32°)  —  {h  —  32°). 

The  beat  of  evaporation  >•  is  composed  of  two  parts,  one 
of  which  is  the  heat  required  to  overcome  the  work  of  tho 
molecular  attractions,  and  the  other  the  external  work  ex- 
erted by  the  vapor  in  expanding  against  the  constant  pres- 
sure^ from  the  volume  of  the  water  to  the  volume  of  tho 
water  and  vapor  which  it  produces  under  the  given  pres- 
sure. Calling  the  first  quantity  of  beat  p.  and  the  increase 
of  volume  of  the  water  in  expanding  to  the  vaporous  form 
11,  the  external  work  will  be  in  English  units  of  heat 
773  X  p  11,  or  A  p  n,  A  being  put  for  »!,.  The  value  of  r 
wiU  then  bo  r  =  p  +  \p  n.  The  value  of  A  p  11  may  bo 
calculated  by  tho  aid  of  the  dynamic  theory  of  heat,  em- 
ploying also  the  quantities  derived  from  the  experiments  of 
Regnault,  already  referred  tn,  on  the  elastic  force  of  vapors. 

Having  found  the  value  of  A  p  it  for  various  pressures 
or  temperatures,  and  knowing  c.  the  value  of  p  may  bo 
found.  Prof.  Zcuncr  gives  in  his  work  on  the  mechanical 
theory  of  heat  empirical  formulas,  established  in  this 
manner  lor  the  value  of  p  and  A  /,  K,  which  serve  for  tho 
calculation  of  tables  of  their  values  for  different  pressures 
or  temperatures.  From  the  values  of  A  p  11,  calculated  as 
above  indicated,  the  value  of  a  for  any  pressure  p  may  bo 
calculated.  Tho  value  of  a  being  found  for  steam,  the  vol- 
ume of  unit  of  weight  of  steam  may  be  ascertains  1  from 
the  formula  p  =  «+  a,  *  being  the  volume  of  unit  of  weight 
of  the  liquid,  and  v  the  volume  of  unit  id'  weight  of  the 
vapor.  The  value  of*  is  generally  so  small  compared  with 
a  for  vapors  under  ordinary  temperatures  that  it  may  often 
be  neglected,  and  the  value  of  a  in  the  table  taken  as  the 
volume  of  unit  of  weight  of  the  vapor. 

The   density   of  the   vapor  of  water  is   found  from  tho 

formula  D  =  —  = .     The  last  column  of  the  table  gives 

v       u  4-  8 

the  densities  of  saturated  steam — i.  r.  the  weigh!  of  ono 
cubic  foot  for  the  pressure!  given.  The  value  of  i(,  or  the 
volume  of  unit  of  weight,  being  found,  the  density  or 
weight  of  unit  of  volume  may  be  determined  by  the  for- 
mula D  =  — .  Values  of  the  density  are  given  in  the  last 
column  of  the  tabic. 
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Giving  the  Heat  of  the  Liquid,  the  Internal  Latent  Heat,  the 
External  Latent  Heat,  the  Specific  Volume,  and  Specif  c 
Weight  of  1  pound  of  Saturated  Steam  at  different  pres- 
sure*. 


Latent 

Ex- 

Heat of 

internal 

ternal 

Speeinc 

Pres- 

Pressure 

Temp. 

liquids 

beat  of 

latent 

Values 

weight 

sure  in 

in 

in  da. 

111  units 

vapor  in 

heat   in 

of  eubic 

in 

atmos- 

pounds 

KI-ceH 

of  beat. 

units  of 

units  of 

feet. 

pounds. 

pheres. 

per  sq.  In. 

l-'ahr. 

?■ 

heat. 

heat. 

1). 

f> 

Apu. 

0.1 

1.47 

115.0 

83.308 

909.020 

63.835 

233.0879 

.0043 

0.:! 

2.91 

141.0 

109.060 

949.651 

66.175 

120.8162 

.0083 

0.3 

4.41 

1.7.0 

125.437 

936.779 

07,0.;;; 

82.3180 

.11121 

0.4 

5.88 

1011.4 

137.098 

927.155 

68.708 

62.7204 

.0159 

0.5 

7.35 

178.9 

147.031 

919.381 

69.547 

50.7880 

.0107 

0.6 

8.82 

187.6 

155.992 

912.818 

70.281 

42.7705 

.0234 

0.7 

10.29 

194.6 

103.267 

907.123 

70.897 

36.9812 

.0270 

0.8 

11.76  • 

201.8 

109.747 

902.1154 

71.438 

32.6065 

.0307 

0.9 

13.23 

200.8 

175.577 

897.498 

71.923 

20.1800 

.0343 

1.0 

14.70 

212.0 

180.900 

89  1.340 

72.300 

20.4210 

.0378 

1.1 

16.17 

210.8 

185.789 

889.524 

72.758 

24.1517 

.11114 

1.2 

17.64 

221.4 

199.332 

885.978 

73.127 

22.2519 

.0449 

l.:i 

19.11 

225.G 

194.587 

.882.001 

73.469 

20.6356 

.0484 

1.1 

2H.5.S 

220.5 

198.569 

879.557 

73.787 

19.2451 

.0519 

1.5 

22.05 

233.1 

292.331 

876.625 

74.086 

18.0341 

.1155  4 

1.0 

23.52 

230.0 

205.000 

873.848 

74.367 

16.9720 

.0589 

1.7 

24.99 

240.0 

209.284 

871.214 

74.633 

10.0501 

.0623 

1..S 

26.40 

243.2 

212.500 

808.709 

74.884 

15.1907 

.0058 

1.9 

27.03 

240.2 

215.602 

866.302 

75.121 

14.4502 

.0092 

2.0 

20.4-1 

249.1 

218.551 

801.090 

75.350 

15.7570 

.0720 

2.1 

30.87 

251.9 

221.391 

861.802 

75.566 

13.1387 

.0700 

2.2 

32.34 

25  1.5 

224.123 

850.682 

75.773 

12.5764 

.11704 

2.:i 

33.81 

257.1 

220.746 

857.646 

75.973 

12.0806 

.0828 

2.4 

35.28 

259.0 

229.295 

855.000 

76.165 

1 1 .5.88 1 

.0.802 

2.3 

36.75 

262.0 

231.755 

853.758 

76.349 

11.1508 

.0896 

2.(i 

33.22 

264.4 

234.142 

851.908 

76.527 

10.7471 

.0929 

2.7 

39.69 

200.0 

236.437 

850.127 

76.008 

10.3722 

.0903 

2.8 

41.10 

208.8 

25X.078 

848.390 

76.864 

10.0230 

.11990 

2.0 

42.61 

271.0 

240.S05 

846.097 

77.024 

9.6978 

.1029 

3.0 

44.10 

273.1 

242.980 

845.052 

77.177 

9.3935 

.1003 

3.1 

45.57 

275.0 

245.030 

843.464 

77.328 

9.1084 

.1006 

3.2 

47.04 

277.0 

247.045 

811.012 

77.472 

8.8392 

.1129 

3.3 

4S.11 

27S.9 

219.914 

840.380 

77.011 

8.5877    .1102 

3.4 

49.98 

280.8 

2511.927 

838.908 

77.753 

8.3507 

.1195 

3..", 

51.45 

282.6 

252.788 

837.470 

77.884 

8.1248 

.1228 

3.0 

52.92 

281.4 

254.610 

836.000 

78.1116 

7.9133 

.1261 

3.7 

54.30 

28  S.2 

250.415 

851.li.i5 

78.143 

7.7115 

.1294 

3.8 

55.80 

287.9 

258.149 

833.326 

7,8.201 

7.5209 

.1327 

3.0 

57.33 

289.6 

259.802 

832.003 

78.380 

7.3383 

.1360 

4.11 

58.80 

291.2 

261.558 

830.693 

7.8.505 

7.1669 

.1392 

4.1 

60.27 

292.8 

263.200 

829.426 

78.619 

7.0019 

.1425 

4.2 

61.74 

201.4 

2  14.805 

828.187 

78.730 

6.8449 

.1458 

4.3 

63.21 

205.9 

200.573 

826.976 

7.8.838 

6.6043 

.1499 

1.1 

64.6S 

297.1 

207.943 

825.766 

78.946 

6.5517 

.1523 

4.5 

66.15 

293.9 

269.474 

824.583 

79.052 

6.4140 

.1555 

4.0 

67.62 

3:10.1 

27U.970 

823.432 

79.155 

6.2826 

.1587 

4:7 

60. 19 

301.8 

272. 148 

822.292 

70.254 

6.4577 

.1620 

4.8 

70.56 

303.2 

273.908 

.821.107 

70.553 

6.0359 

.1052 

4.0 

72.03 

301.0 

275.330 

820.071 

79.450 

5.9206 

.1085 

5.0 

73.30 

3  16.0 

276.734 

818.989 

79.546 

5.8085 

.1717 

5.1 

7  1.97 

307.4 

273  122 

817.922 

79.637 

5.7011 

.1749 

5.2 

7ii.ll 

308.7 

279.172 

810  <81 

79.727 

5.8986 

.1781 

5.3 

77.91 

810.0 

28  1  822 

815.843 

79.817 

5.4993 

.1815 

5.4 

79.38 

311.3 

282.134 

814.831 

79.903 

5.4032 

.1845 

5.5 

80.85 

312.5 

283.448 

813.821 

79.994 

5.3103 

.1877 

o.G 

82.32 

313.8 

234.726 

812.839 

80.077 

5.1725 

.1909 

5.7 

83.79 

315.0 

285.984 

811. 870 

89.159 

5.1341 

.1941 

5.8 

85.26 

816.2 

287.242 

810.002 

80.242 

5.05118 

.1973 

5.0 

80.73 

317.4 

288. 166 

809.902 

811.321 

4.9707 

.2005 

0.0 

88.20 

318.0 

289.088 

809.023 

Ml.  I'll 

4.8922 

.2037 

0.1 

89.67 

319.8 

290.893 

808.907 

.811.178 

4.8169 

.2009 

6.2 

91.14 

320.9 

202.050 

8117.199 

80.555 

4.7448 

.2101 

6.3 

92.01 

322.0 

298.247 

800.288 

80.629 

4.0727 

.2133 

6.4 

94.08 

823.2 

294.305 

mi...  Hi,; 

80.70.5 

4.6038 

.2104 

6.5 

95.55 

3213 

295.526 

Mil.:.::; 

80.777 

4.5382 

.2100 

6.0 

07.02 

825.4 

29  '..958 

803.669 

80.849 

4.4725 

.2228 

6.7 

98. 19 

.320.4 

297.770 

802.814 

80.921 

4.4100 

.2259 

6.8 

99.90 

327.5 

298.885 

801.961 

8U.989 

4.3101 

.2291 

6.0 

101.48 

328.5 

299.901 

,8111.135 

81.058 

4.2899 

.2323 

7.0 

102.00 

320.6 

391.1137 

8119,5.19 

81.126 

4.2522 

.2551 

7.25 

103.575 

832.1 

39.Mi.l2 

708.273 

81.292 

4.0944 

.2 133 

7..'.  1 

110.250 

834.6 

303.256 

796.307 

81.450 

3.9647 

.2512 

7.7.1 

1 1  1.925 

337.1 

3  18.763 

794.385 

81.607 

3.8445 

.2599 

8.00 

117.600 

339.4 

311.198 

792.520 

SI. 750 

3.7398 

.2668 

8.23 

121.275 

341.7 

315.598 

700.084 

81.902 

3.6251 

.2747 

8.50 

124.950 

844.0 

315.925 

788.904 

82  040 

5.5242 

.2825 

8.75 

128.625 

5  40.2 

318.195 

787.167 

82  177 

3.4296 

.2903 

0.00 

132.300 

848.4 

320.431 

785.459 

82.31)0 

3.5399 

.2980 

9.25 

135.975 

35.1.5 

322.610 

783.792 

82.436 

3.2534 

.31158 

9.50 

139.650 

852.5 

324.751 

782.170 

82.502 

3.1733 

.5135 

9.75 

143.325 

334.6 

320.842 

789.501 

82.683 

3.096.5 

.3213 

10.00 

1  17.000 

85  1.0 

328.894 

778.995 

82.802 

5.11228 

.8290 

10.25 

15  ).  175 

35S.5 

330.890 

777.170 

82.915 

2.9539 

.3367 

in.  10 

154.350 

86  1. 1 

552.869 

776.962 

85.1129 

2.8361'. 

.844  1 

10.75 

158.023 

8  i  '   : 

384.809 

771  181 

88.140 

2.S211 

.3521 

ll.iio 

101.7D0 

364.1 

330.717 

773.028 

83.245 

2.7633 

.8598 

11.25 

165.375 

:;  15.9 

338.603 

771.509 

88.351 

2.7(150 

,3675 

11.50 

169.050 

367.7 

340.486 

7711.195 

83.452 

2.6496 

.3751 

11.75 

172.725 

869.4 

512.259 

708.814 

83.551 

2.5907 

,8828 

12.00 

176.4  hi 

371.2 

511.1127 

787.462 

88.648 

2.5  151 

.8904 

12.25 

180.073 

372.8 

5  15.787 

700.125 

83.748 

2.4057 

.8981 

12.50 

183.76  1 

374.6 

847.508 

764.818 

88.887 

2.4493 

.41157 

12.75 

187.425 

370.1 

519  215 

70  1.655 

S5.927 

2.4(128 

.4183 

18.00 

191.100 

877.8 

350.899 

702.237 

84.1117 

2.8696 

.1299 

13.25 

104.775 

379.4 

■  i48 

760.984 

B4.103 

2.3179 

1286 

13.50 

198.450 

88  1.9 

854.179 

759.744 

84.190 

2.2705 

,4861 

18.75 

202.125 

3S2.5 

355.792 

7  18  5  10 

B4.272 

2.2378 

.1437 

14.00 

205.800 

184.0 

1  357.367 

757  325 

84.355 

2.1094 

1512 

In  the  foregoing  table  the  quantities  refer  to  ono  pound 
of  saturated  steam,  English  units  of  heat,  and  Fahrenheit 
degrees  of  temperature.  Tile  first  oolumn  gives  the  pres- 
sure in  atmospheres ;  the  second  in  pounds  per  square 
inch  ;  the  third  the  corresponding  temperatures  :  the  fourth 
the  value  of  1/,  or  heat  required  to  raise  one  pound  of 
water  from  .32°  to  tho  temperature  given  ;  the  fifth  column 
gives  the  value  of  p.  the  heat  required  to  overcome  tho 
molecular  attractions  in  the  evaporation  ;  the  sixth  column, 
the  value  of  A  /,  u,  the  external  latent  heat,  or  external 
work  in  units  of  heat  required  to  expand  the  vapor  against 
the  pressure  p  given  in  the  lirst  column  from  the  volume 
of  one  pound  of  water  to  the  volume  of  one  pound  of  tho 
mixture  of  steam  and  water  produced;  the  seventh  column 
gives  the  values  of  it  at  the  given  pressure;  and  the  eighth 
column  the  weight  of  one  pound  of  steam  at  the  given 
pressure,  or  specific  weight.  The  total  heat  of  evapora- 
tion— i,  e.  the  heat  required  to  raise  one  pound  of  water 
from  32°  to  the  temperature  of  evaporation,  and  evaporate 
it  at  that  temperature — may  be  found  for  any  temperature 
and  pressure  by  adding  together  the  quantities  opposite 
that  temperature  in  columns  4,  o,  and  6.  Thus,  to  iind  the 
total  heat  of  evaporation  of  one  pound  of  water  from  32° 
at  212°,  the  table  gives — 

q=    180.900 

0=    893.340 
A  p  u  =      72.360 
Total  =  1146.600 
The  corresponding  quantities  for  300.0°,  or  10  atmospheres, 
are — 

328.S94 

778.995 

82.802 

1190.691 

1146.600 


Difference,  44.091 
showing  that  it  requires  44.091  more  units  of  heat  in  the 
second  case.  If  from  the  lirst  quantity,  1140.600,  we  sub- 
tract 180,  the  approximate  number  of  units  of  heat  requited 
to  heat  water  from  32°  to  212°,  we  obtain  966.6,  tho  latent 
heat  of  evaporation  of  one  pound  of  water  at  212°.  The 
weight  of  a  cubic  foot  of  water  being  62.0  pounds,  the  vol- 
ume of  ono  pound  will  be  5J5  cubic  feet  =  0.016  cubic  feet. 
This  quantity  added  to  any  value  of  u  given  in  the  table 
will  give  the  specific  volume  of  steam  at  the  corresponding 
temperature,  or  the  volume  of  one  pound  of  steam  at  that 
temperature.  This  constant  quantity  to  be  added  is  so 
small  that  it  is  evident  that  for  approximate  estimates  tho 
quantities  u  in  the  table  may  bo  taken  directly  as  the  vol- 
umes of  one  pound  of  steam.  At  eight  atmospheres,  for 
instance,  tho  value  of  »  is  3.7308  eubic  feet;  adding  0.016, 
the  exact  specific  volume  is  3.747  cubic  feet;  the  difference 
being  in  all  cases  y'Jjjjths  of  a  cubic  foot. 

W.  1'.  Trowbridge. 

Steamboat.    See  Steam  Vessels. 

Stcam'boat  Rock,  p.-v.,  Clay  tp.,  Hardin  co.,  la., 
on  Central  Iowa  11.  H. 

Steam'burg,  p.-v.,  Cold  Spring  tp.,  Cattaraugus  00., 
N.  Y.,  on  Atlantic  and  Great  Western  It.  R.,  near  Alleghany 
River. 

Steam-Carriage.  Pec  Locomotive,  by  P.  Barnes, 
and  Railroads,  by  Col.  J.  \V.  Adams,  C.  E. 

Steam'-Kiigine.  The  steam-engine  may  be  defined 
to  be  a  prime  mover  or  motor  in  which  the  force  of  heat  is 
caused  to  perform  useful  work  through  the  medium  of 
steam.  The  most  simple  form  of  the  apparatus  possible 
embraces  at  least  two  distinct  organs — cm-  for  the  produc- 
tion and  supply  of  the  steam,  called  the  boiler,  and  the 
other  for  the  utilization  of  the  steam,  called  the  engine. 
These  two  organs  arc  in  one  sense  inseparable :  there  can 
be  no  steam  engine  without  a  boiler  of  some  form,  and 
any  mechanical  device  by  which  steam  is  made  to  perform 
work  continuously  must  bo  connected  with  tho  source  of 
supply,  the  boiler.  These  two  organs  arc  nevertheless  si, 
different  in  their  functions  that  in  a  theoretical  or  scientific 
point  of  view  they  are  constructed  on  quite  different  prin- 
ciples, and.  practically,  tho  only  necessary  physical  or 
material  connection  between  them  consists  ,.l"  a  pipe  or 
conduit  for  the  supply  of  the  steam  to  the  engine.  Tho 
boiler  and  engine  may  eaoh  have  different  forme  independ- 
entlj  of  tho  other,  and  they  may  be  se1  up  or  established 
separately  on  different  foundations,  or  Hoy  may  be  com- 
bined in  one  structure.  They  may  therefore  be  described 
separately.     If  is  only  when  the  action  of  the  heal  of  the 

st< 1  is  to  be  investigated,  from  the  moment  that  water  is 

injected  into  tho   boiler  until  it  has  passed  through    it 
various  transformations,  that  it  is  necessary  tooons! 
two  as  forming  ono  apparatus. 
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The-  engi ^u-i-i-  of  two  essential,  and  to  some  extent 

independent,  combinations   oJ    mechanism — the   cylinder, 
wiil,  ,  Q  !  pie  ton -rod,  its  connecting-rod  and  crank, 

by  means  of  which  the  elastic  force  of  the  steam  is  oansed 
to  produce  a  motion  again  si  the  useful  resistances  to  bo 
Mid  the  valve-gearing,  by  which  the  proper  dis- 
tribution of  the  steam  is  made  to  and  from  the  cylinder  at 
,.,.,(  (M1  perio  Is  of  the  motion  of  the  piston.  A  third  organ 
i  to  the  engine  or  connected  with  it  by  a 
pipe,  called  the  condenser,  whiofa  performs  a  special  and 
important  office  when  it  ia  employed,  its  introduction  giv- 
ing rise  to  b  general  classification  of  engines  into  rion- 
naing  and  condensing  engines,  the  distinction  in  the 
action  of  the  engines  as  far  as  the  steam  is  concerned  being 
thai  in  n on- condensing  engines  the  steam  after  having 
irmed  its  work  in  the  oylinder  is  ejected  from  the 
cylinder  into  the  atmosphere,  and  is  there  dissipated ; 
while  in  condensing  engines  the  steam  is  exhausted  into 
the  condenser,  where  the  condensation  is  effected  by  cold 
water  supplied  to  the  condenser,  and  the  condensed  steam 
may  be  resuppHed  to  the  boiler.  In  such  an  arrangement, 
where  the  condenser  i-  of  the  kind  called  a  surface  con- 
denser, the  cooling  water  does  not  become  mixed  with  the 
con  [ensed  steam,  and  the  latter  may  lit*  pumped  directly 
back  to  the  boiler.  In  BUOh  cases  the  same  mass  of  water 
ma}  be  employed  continuously  without  the  introduction  of 
water  from  an  external  source.  The  Bteam-engine  as  a 
whole  will  then  consist  of  the  following  parts:  the  boiler, 
with  its  attachments;  the  cylinder,  with  its  valve-gear/  the 
condenser,  and  the  necessary  feed  and  circulating  pumps. 
There  are  also  often  combined  with  the  apparatus  certain 
regulators  of  the  motion,  such  as  fly-wheels  in  stationary 
engines  for  regulating  the  momentary  resistances  against 
which  the  elastic  force  acts  ;  and  governors,  for  controlling 
the  How  of  steam  to  the  cylinder,  and  thus  regulating  the 
average  pressure  of  the  steam  on  the  piston.  The  fly- 
wheel in  such  cases  is  often  made  in  the  form  of  a  band- 
pulley  for  transmitting  the  power  of  the  engine  to  other 
machines.  These  various  parts  may  be  considered  separ- 
ately, and  afterward  in  various  combinations;  and  finally 
there  will  remain  to  be  considered  the  application  of  the 
the  try  of  heat  to  the  steam  as  it  passes  through  the  engine, 
and  the  mode  of  estimating  the  power. 

The  Boiler. — To  whatever  use  heat  is  to  be  applied 
through  the  medium  of  steam,  the  apparatus  for  generating 
and  retaining  the  steam  is  constructed  on  the  same  general 
principle-  for  all  purposes,  and  is  popularly  termed  a  boiler. 
It  may  be  described  in  general  terms  as  a  closed  metallic 
vessel,  kept  partly  filled  with  water,  with  arrangement-  for 
imparting  heat  to  the  water  by  means  of  the  combustion 
of  fuel.  The  steam  generated  is  confined  in  the  vessel 
above  the  water  until  it  is  required  for  use,  when  it  is 
drawn  o!V  through  pipes.  This  metallic  vessel,  with  its 
compartments  and  openings,  takes  the  name  of  "boiler" 
in  the  shops  where  it  is  manufactured.  But  in  many  classes 
or  forms  of  boilers  the  steam-generating  apparatus  is  not 
complete  until  the  boiler  is  set  up  in  brickwork,  with  an 
external  furnace  constructed  for  the  combustion  of  the  fuel, 
and  external  flues  made  for  conducting  the  heated  gases  to 
the  chimney  along  the  sides  of  the  boiler.  In  others  the 
boiler  is  ready  for  use  as  it  comes  from  the  manufacturer, 
having  within  its  external  shell  all  these  necessary  arrange- 
ments for  combustion  and  draught.  In  all  cases  certain  ad- 
juncts and  appurtenances  are  necessary,  such  as  the  feed- 
pump or  other  means  of  supplying  water,  with  the  necessary 
pipes  and  attachments,  the  safety- valve,  the  steam  and  water- 
gauges,  and  grate-bars  for  the  furnace.  So  that  a  complete 
Bte&m-generating  apparatus  requires  something  more  than 
the  Bimple  vessel  which  constitutes  its  principal  and  im- 
portant feature.  For  the  mere  exhibition  of  the  principal 
phi'ii "in< 'm:i  connected  with  the  generation  of  steam  such  a 
vessel  of  the  most  simple  form  and  construction  might  be 
sufficient. 

But  connected  with  its  uses  as  an  instrument  of  indus- 
trial economy  it  has  become  an  object  deserving  and  re- 
quiring the  most  thorough  and  critical  study.  The  primary 
condition-  which  steam-generators  should  fulfil  are — ill 
strength  to  sustain  the  internal  pressures  to  which  they 
will  be  subjected;  [2)  durability:  c;i  economy  or  efficiency 
in  evaporating  qualities;  (4)  <  onomj  of  construction  in 
materials  and  workmanship;  ■  ,  adaptation  to  the  par- 
ticular circumstances  of  their  use.  (6)  To  these  conditions 
must  lie  added  safety,  which  depends  on  form,  construction, 
Strength,  and  qualities  of  materials,  as  well  as  upon  man- 
agement. 

The  first  condition— strength  to  sustain  the  internal  pres- 
sures— requires  the  consideration  of  the  materials  to  bo 
employed,  the  statical  pressures  or  strain e  to  which  these 
materials  will  l>e  subjected,  and  the  proper  forms  and  de 
vices  i  i  reeiel  those  strains.  The  condition  of  durability 
involves  the  action  of  these  materials,  and  their  preserva- 


tion under  the  varying  influences  of  heat,  pressure,  and  the 
chemical  reactions  to  which  they  will  be  subjected  in  use. 
Economy  in  evaporative  qualities  calls  for  such  arrange- 
ments for  the  combustion  of  fuel  and  the  transfer  of  heat 
as  shall  utilize  the  greatest  possible  proportion  of  the  heat 
which  is  evolved  by  the  combustion  of  the  fuel.  Economy 
in  materials  and  construction  requires  the  employment  of 
the  least  amount  of  costly  materials,  and  the  least  tabor  in 
the  construction,  that  shall  be  consistent  with  the  other 
conditions.  Adaptation  to  various  uses  gives  rise  to  va- 
rious forms,  in  which  the  special  use  controls  or  modifies 
to  some  extent  some  of  the  other  conditions:  while  safety 
of  life  and  property  demands  that  strength  of  parts,  quality 
of  materials,  excellence  of  workmanship,  and  skilful  man- 
agement shall  not  only  meet  the  requirements  of  economy, 
durability,  and  adaptation,  but  shall  place  beyond  con- 
tingencies, as  tar  as  possihle,  the  occurrence'of  explosions. 
As  far  as  thev  relate  to  construction  alone,  the  conditions 
of  economy  and  safety  stand,  to  a  certain  extent,  in  constant 
antagonism,  the  least  amount  of  material  that  will  bear 
the  internal  pressures  being  the  extreme  limit  of  economy 
(jf  construction,  while  a  near  approach  to  this  limit  is 
always  attended  by  excessive  risk.  But  as  true  economy 
includes  permanence  and  durability  under  continuous  use, 
it  may  he  said  that  all  the  essential  conditions  are  involved 
in  strength,  >  conomy  of  construction  and  use,  durability,  and 
adaptation. 

In  regard  to  forms  and  adaptation  to  various  uses,  boilers 
may  be  classified  under  a  few  types,  which  serve  to  illus- 
trate not  only  general  principles  of  construction,  but  the 
adaptability  of  the  various  forms  to  particular  circum- 
stances of  use.  Considered  merely  in  reference  to  strength 
and  internal  capacity,  combined  with  the  least  weight  of 
material,  the  spherical  form  is  that  which  fulfils  the  theo- 
retical requirements  of  strength  and  safety.  A  vessel  of 
this  form  possesses  the  advantage,  in  regard  to  strength, 
that  every  point  of  the  shell  or  external  envelope  is  ex- 
posed to  a  strainof  extension.  No  cross-strain  is  produced 
in  any  part  of  the  material,  and  no  distortion  can  occur 
from  the  internal  pressures.  The  spherical  form  is  not, 
however,  the  best  adapted  for  the  application  of  heat  ex- 
ternally, nor  is  it  the  form  of  cheapest  construction.  Those 
conditions  are  obtained  by  modifying  this  form  and  ex- 
tending it  to  the  cylindrical  shape,  which  gives  the  same 
advantages  in  transforming  all  the  strains  into  tangential 
strains,  while  it  permits  of  the  most  extensive  variety  of 
arrangements  for  the  application  of  heat.  The  cylinder, 
whether  it  be  used  for  the  exterior  shell  of  the  boiler,  in 
which  it  is  subjected  to  internal  pressures,  or  for  the  flues 
or  tubes  required  for  the  flow  of  the  gases  to  the  chimney, 
or  for  the  liquid  circulation,  is  the  form  best  adapted  for 
cheapness  of  construction,  strength,  permanence  of  shape 
under  both  internal  and  external  pressures,  and  for  the  flow 
of  fluids  :  and  it  thus  forms  a  basis  for  nearly  all  construc- 
tions, modifications  or  departures  from  this  form  being 
adopted  only  in  exceptional  cases,  such  as  the  boilers  of 
steam-vessels,  where  the  figure  of  the  external  shell  is  often 
adapted  to  the  position  and  space  available. 

The  most  common  types  of  steam-generators  may  be  ar- 
ranged under  the  following  designations:  (1)  The  plain 
cylinder  boiler;  (2)  the  cylinder-flue  boiler;  (3)  the  cylin- 
der-tubular boiler;  (4)  the  return -flue  boiler  :  (o)  the  return- 
tubular  boiler  ;  (6)  the  water-tube  boiler  :  (7)  the  locomotive 
boiler;  (8)  the  sectional  boiler.  Each  of  these  types  ap- 
pears under  various  forms,  and  the  modifications  often  pre- 
sent such  peculiar  and  distinct  characteristics  that  they 
would  scarcely  be  classed  with  either  of  the  above-named 
types.  But  for  a  general  discussion  these  forms  compre- 
hend the  largest  proportion  of  boilers  at  present  in  use,  or 
which  have  been  in  use  during  the  last  quarter  of  a  cen- 
tury. 

The  plain  cylinder  boiler  (B,  Fig.  1),  as  it  comes  from 
the  manufacturer's  hands,  is  a  plain  oylinder,  formed  of 
Fig.  1. 


Plain  Cylinder  Boiler  set  in  brickwork. 

wrought-iron  plates  of  fe  to  £  inch  thickness,  according  to 
the  size  of  the  boiler,  the  ends  of  the  cylinder  being  closed 
by  cast-iron  heads  or  by  wrought-iron  plates  hammered  into 
the  form  of  a  segment  of  a  sphere.  The  plates  forming  the 
body  of  tho  cylinder  are  shaped  to  a  cylindrical  form  in  a 
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cold  state  by  rollers,  the  sections  thus  formed  being  riveted 
together  longitudinally,  and  afterward  joined  end  to  end. 
The  cylinder  is  surmounted  at  some  point  by  a  cylindrical 
chamber,  called  the  steam-dome  or  steam-drum,  which  is 
closed  at  the  top  by  a  cast-  or  wrought-iron  head,  on  which 
the  castings  for  attaching  the  steam-pipes  and  the  safety- 
valve  are  usually  fitted.  This  cylindrical  structure  is  called 
in  the  shops  a  boiler,  but  the  complete  apparatus  to  which 
this  term  appropriately  belongs  requires  other  parts,  which, 
for  this  class  of  boilers,  is  usually  supplied  by  the  brick- 
work setting  in  which  it  is  mounted.  Fig.  1  represents  a 
cylinder  boiler  set  in  brickwork.  The  front  end  of  the 
cylinder  rests  upon  a  cast-iron  frame,  called  the  /'rout, 
shown  in  section  and  partly  in  the  end  elevation  of  the 
figure.  The  rear  end  of  the  cylinder  rests  upon  a  brick 
wall,  a  roller  being  placed  under  this  end  to  permit  a  slight 
movement  when  the  cylinder  expands  or  contracts,  the  ob- 
ject being  to  prevent  the  shattering  or  breaking  of  the 
walls  by  the  expansions  and  contractions  when  the  boiler 
is  alternately  heated  and  cooled. 

The  setting  of  a  boiler  of  this  character  consists  usually 
of  a  chamber  formed  by  the  iron  boiler-front,  two  side 
walls,  and  a  rear  closing  wall  of  brick.  The  side  walls  are 
built  up  parallel  to  each  other,  as  shown  in  the  longitudinal 
section  and  end  view,  at  a  distance  from  each  other  a  little 
greater  than  the  diameter  of  the  shell  of  the  boiler.  These 
walls  are  held  together  by  clamps,  connected  at  the  top  and 
bottom  by  long  bolts,  as  shown  at  IJ  in  the  end  view.  The 
space  underneath  the  boiler-shell  is  divided  into  two  por- 
tions by  a  wall  called  the  bridge-wall  W.  The  chamber  in 
front  of  the  bridge-wall  is  devoted  to  the  combustion  of  the 
fuel,  and  is  called  the  furnace-chamber.  This  chamber  is 
divided  by  the  grate  into  two  chambers,  the  upper  being 
the  furnace  and  the  lower  the  auk-pit.  The  upper  part  of 
the  bridge-wall  extends  nearly  to  the  shell  of  the  boiler, 
the  top  being  finished  in  a  cylindrical  form,  as  shown  at  F 
in  the  end  view.  This  upper  portion  is  called  the  bridge. 
It  is  usually  made  of  fire-bricks,  and  its  office  is  twofold — 
to  furnish  a  rear  wall  to  the  furnace,  and  to  contract  the 
entrance  to  the  flue  to  the  area  proper  or  suitable  for  the 
most  efficient  draught.  The  chamber  in  rear  of  the  bridge- 
wall  is  contracted  into  a  flue  by  solid  filling  up  nearly  to 
the  surface  of  the  cylinder.  The  furnace  F  extends  from 
the  front  back  to  the  bridge- wall.  In  this  class  of  boilers 
the  width  of  the  furnace  is  generally  equal  to  the  distance 
between  the  side  walls,  and  the  depth  or  distance  from  the 
front  to  the  bridge  is  determined  by  the  conveniences  of 
firing,  being  usually  from  4  to  7  feet.  The  main  flue  under- 
neath the  boiler  terminates  in  a  chamber  C,  which  is  con- 
nected with  the  bottom  of  the  chimney.  This  chamber  takes 
the  general  name  of  connection,  or  smoke-connection.  The 
chimney  may  be  connected  with  the  srnoke-conneetion  or 
chamber  directly,  or  it  may  be  isolated  and  connected 
through  another  flue  or  conduit.  The  chimney  is  a  vertical 
flue,  the  object  of  which  is  usually  twofold — viz.  (1)  to  cause 
a  draught  or  supply  of  air  through  the  furnace,  in  which  its 
functions  are  those  of  a  machine  operated  by  the  heat  of 
the  gases;  and  (2)  to  carry  oft*  the  products  of  combustion 
beyond  hurtful  or  disagreeable  proximity. 

The  principal  parts  of  the  plain  cylinder  boiler,  which 
are  also  represented  wholly  or  in  part  in  nearly  all  boilers 
under  the  same  names,  are:  (1)  The  shell,  or  external  en- 
velope. (2)  The  furnace,  F,  the  chamber  in  which  com- 
bustion takes  place.  (3)  The  fine  or  Hues,  the  passages  for 
the  heated  gases  to  the  chimney.  (4)  The  bridge,  or  rear 
wall  of  the  furnace,  which  forms,  with  the  shell  of  the 
boiler  above  it,  the  boundary  of  the  draught-area.  (5)  The 
ash-pit,  the  bottom  part  of  the  furnace-chamber,  which 
serves  as  a  receptacle  for  the  ashes  and  cinders,  and  also 
as  an  entrance  for  air  underneath  the  grate.  (6)  The  grate, 
which  is  composed  of  grate-bare  or  fire-bora,  forming  the 
bottom  of  the  furnace  on  which  the  fuel  is  laid.  (7)  The 
furnace  door.  (8)  The  ash-pit  door.  (9)  The  eombuetion- 
chambet.  This  is  an  enlargement  of  the  main  flue  in  rear 
of  the  bridge,  formed  by  dropping  the  bottom  of  this  flue 
a  few  inches.  This  part  of  the  main  flue  is  often  called 
the-  combustion  -eh  amber,  under  the  assumption  that  the 
combustion  of  the  volatile  portions  of  the  fuel  is  not  com- 
pleted in  the  furnace,  and  that  an  enlargement  of  this  flue 
into  a  sort  of  chamber  favors  a  more  thorough  mixing  of 
the  air  and  the  volatile  Or  combustible  gases,  and  thus  pro- 
duces complete  combustion.  This  in  perhaps  true  where 
air  is  admitted  by  a  special  arrangement  behind  the  bridge 
or  through  holes  in  the  furnace  door.  When  bituminous 
coal,  or  fuel  containing  a  large  quantity  of  volatile  mattor, 
is  used,  some  such  arrangement  for  burning  the  volatile 
matters  should  be  made.  (10)  The  smoke-box  or  smoko- 
conncction  is  more  important  in  some  other  classes  of  boil- 
ers  than  In  the  plain  cylinder  boiler,  as  will  appear  in  the 
description  of  those  boilers.  (11  I  The  (rteam-doms  is  a 
vertical  chamber  set  upon  the  upper  surface  of  the  shell, 


and  communicating  with  it  freely  through  holes  in  the  shell 
or  through  a  single  large  aperture,  the  object  of  which  is 
to  furnish  a  chamber  for  the  steam  above  the  steam-space, 
in  which  the  steam,  being  removed  as  far  as  possible  from 
the  liquid  water  in  the  boiler,  and  being  in  a  quiescent 
state,  any  particles  of  water  which  are  carried  up  with  the 
steam  may  be  separated  by  precipitation.  In  some  boilers, 
especially  those  for  marine  purposes,  this  dome  takes  the 
form  of  an  annular  space,  which  is  traversed  by  the  smoke- 
stack or  chimney,  and  is  then  called  the  Bteofm-chimney. 
(12)  Water-room  and  steam-room*  The  interior  of  the 
shell  of  the  boiler  is  divided  by  the  surface  of  the  water 
into  two  sp:iccs.  called  the  water-room  and  steam-room,  or 
water-space  and  steam-space;  all  the  space  occupied  by 
water  below  the  water-level  being  water-space,  and  the 
space  or  spaces  above  the  water-level,  including  the  steam- 
dome,  being  steam-room.  The  water-room  of  a  plain  cyl- 
inder boiler  occupies  about  three-fourths  of  the  whole  space, 
and  generally  in  other  boilers  about  three-fourths  of  the 
internal  capacity  of  the  shell  when  tho  water  is  at  its  mean 
level,  (13)  Man-holes,  hand-holes.  It  is  important  in  the 
management  of  boilers  to  examine  all  accessible  parts  fre- 
quently, and  accessibility  to  every  part  is  a  fundamental 
principle  of  construction,  not  only  for  cleaning,  but  for 
facilitating  repairs.  Man-hides  are  apertures  left  in  the 
shell,  and  closed  by  strong  plates  which  can  be  removed  at 
will,  the  opening  being  large  enough  to  admit  a  man. 
Hnnd-hidrs  arc  smaller  openings,  generally  near  the  bottom, 
which  answer  tho  purpose  of  cleaning  by  means  of  tools. 
(14)  Heat'mg-aurface.  In  all  boilers  portions  of  theiion 
plates  which  form  the  shell,  flues,  or  tubes  are  exposed  on 
one  side  to  the  heat  of  the  furnace,  or  the  heat  of  the  gases 
in  their  course  to  the  chimney,  and  on  the  other  side  to  the 
contact  of  the  water  or  steam,  the  transfer  of  beat  being 
from  tho  furnace  and  flues  to  the  water  through  these  por- 
tions of  tho  iron  structure.  A  heating-surface  in  a  steam- 
generator  may  therefore  be  defined  to  bo  any  surface  which 
acts  as  a  medium  for  the  transfer  of  heat  from  the  furnace 
or  gases  to  the  water  or  steam  within  the  boiler.  The  effi- 
ciency of  such  a  surface  depends  on  the  difference  between 
the  temperatures  of  the  furnace  or  gases  and  the  water,  and 
the  thorough  and  rapid  circulation  of  tho  fluids  and  gases 
in  contact  with  the  surfaces. 

Several  adjuncts  or  appurtenances  are  needed  to  give 
efficiency  and  safety  to  the  boiler — viz.  : 

(15)  The  feed  apparatus,  which  is  composed  of  a  pump, 
an  injector  or  other  device,  with  the  necessary  pipes  for 
supplying  water  to  the  boiler.  (16)  The  safety-valve,  a 
valve  opening  outward,  and  so  adjusted  and  arranged  that 
it  will  bo  opened  by  tho  internal  pressure  of  the  steam 
when  that  pressure  exceeds  a  given  amount  per  square  inch. 
(17)  The  steam-gauge,  an  instrument  which  exhibits  at  all 
times  to  the  eye  of  the  engineer  or  stoker  the  pressure  of 
the  steam  in  the  boiler.  (18)  Water-gauges  and  gauge- 
cocks,  which  are  intended  to  show  at  any  instant  the  level 
of  the  water  within  the  boiler.  (ID)  The  low-water  detector, 
an  instrument  attached  to  many  boilers,  by  means  of  which 
an  alarm  is  given  if  the  water  falls  below  a  given  point. 
To  these  "fittings,"  as  they  are  sometimes  called,  may  be 
added  also  the  necessary  stoker's  tools  for  feeding  and  man- 
aging the  furnace,  cleaning  tho  flues  and  tubes,  and  remov- 
ing ashes  and  clinker. 

These  descriptions  of  the  various  parts  are  applicable  to 
all  steam-generators,  and,  though  variously  modified,  per- 
furiu  the  same  offices  in  all.  A  repetition  of  the  descrip- 
tions will  therefore  be  unnecessary  in  referring  to  other 
kinds  of  boilers,  a  reference  to  the  plates  being  sufficient  to 
show  the  special  combinations  in  each  case. 

Tho  plain  cylinder  boiler  which  has  been  described  is  the 
most  simplo  in  construction  of  all  boilers,  and  for  this 
reason  it  is  often  employed  where  economy  of  first  cost  is 
desirable,  and  where  economy  of  fuel  is  a  secondary  matter. 
Tho  furnaces  and  flues  are  external  to  the  shell.  The  heat- 
iag-surface  comprises  all  of  the  lower  part  of  the  cylindri- 
cal shell  whiofa  is  exposed  to  tho  heat  of  the  furnaces  and 
gases.  Its  advantages  are  cheapness  of  construction,  fa- 
cility t"f  access  for  repairs,  and  general  simplicity. 

The  French  Boiler  I  Figs.  2  ami  If). — A  modification  of 
the  plain  cylinder  boiler,  called  in  England  the  French 
boiler,  aild  also  the  elephant  boiler,  and  in  France  the  chau- 
diire  ot  bouilleura,  is  much  used  on  the  continent  of  Europe 
and  also  to  some  extent  in  England.  It  is  seldom  seen  in 
this  oountry,  although  a  boiler  involving  the  same  principal 
features  is  often  constructed  here  for  shipment  to  the  West 
India  sugar-plantations.  Fig.  2  represents  a  longitudinal 
and  Pig,  .'i  a  cross-section  of  this  boiler. 

Cylinder  flue  Boiler. — This  modification  of  tho  cylinder 
boiler  is  characterized  by  an  arrangement  of  one  or  more 
interna!  flues  of  large  diameter  running  longitudinally 
within  the  shell  in  such  a  manner  that  the  heated  gases  p  tss 
onoe   through    those   flues,  and   Once   through   one  or   more 
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Fig.  3. 


Trench  Boiler. 

flues  external  to  the  shell.  Figs.  4  and  5  give  ft  longitu- 
dinal se  'i  'ii  and  an  end  elevation  of  a  single  cylinder-flue 
boiler,  mounted  in  brickwork. 

Fra.  5.  Fig.  4. 


Cylinder-flue  Boiler. 

The  Cornwk  Boiler. — This  is  a  variety  of  the  cylinder- 
flue  boiler  which  has  been  long  in  use  in  England  for  sta- 
tionary engines.  It  differs  from  the  American  boiler  of  the 
same  class  in  having  an  internal  furnace.  The  furnace  or 
furnaces  are  placed  within  the  front  end  of  a  large  flue, 


Fig.  G. 


Fig. 


which  extends  through  the  boiler  from  the  front  to  the  rear 

end.      Figs.  <i  and   7  represent  a  longitudinal   section  and 

nal  elevation  of  the  Cornish  boiler. 

Cylinder-tubular  Boiler. — Boilers  of  this  class  differ  so 

little  from  the  common  cylinder-flue  boiler  described  above 

tliii  they  might  with  propriety  be  classed  with  them.    They 

firm,  however,  the  basis  of  a  variety  of  modified  forms,  and 

in  practice  there  is  a  difference  between  flues  and  tubes,  not 

only  in  mechanical  construction,  but  also  in  the  modes  of 

NSting  the  Hues  and  tubes  with  the  end-plates  of  the 

-,  of  which  they  form  parts.      Flues  differ  from  tubes 

in  being  generally  of  larger  dimensions.     They  are  usually 

constructed  of  metallic  plates  rolled   into  the  cylindrical 

form  and  then   riveted  together,  as  in  the  construction  of 

the  shell  of  the  plain  cylinder  boiler.     Tubes,  on  the  other 

hand,  are  usually  constructed  by  lapping  and  welding  the 

Fig.  8. 


ed  ."■    .  instead  of  riveting  them,  special  machines  being 

Tubes  thus  oonsti  acted  are  now 

made  from  the  smallest  form  of  pipe*  to  a  diameter  of  6 


and  S  inches.  This  form  of  boiler,  with  its  various  modifi- 
cation.-, is  probably  in  mure  universal  use  at  the  present 
■  la\  than  any  other  form  of  cylinder  boiler.  It  constitutes 
the  basis  of  all  marine  tubular  boilers,  even  where  the  shell 
is  not  cylindrical,  and  for  stationary  engines  is  very  exten- 
sively used.  Fig.  S  represents  one  of  these  boilers  set  in 
brickwork.    Fig.  U  represents  varieties  of  a  class  of  boilers 

Fig.  9. 


Return-flue  Boiler. 

which  are  known  as  return-flue  boilers.  They  were  at  one 
time  in  very  general  use  in  steamboats  and  steamships  in 
this  country,  and  are  still  employed  to  some  extent.  T bey 
are  characterized  by  having  internal  furnaces  and  internal 
flues,  no  external  furnaces  or  brickwork  heing  attached  to 
the  boilers.  Constructed  in  this  manner,  they  are  ready  for 
use  as  they  come  from  the  hands  of  the  manufacturer.  The 
shell  in  thee  boilers  is  made  sufficiently  large  to  receive 
within  it  the  direct  flues  from  the  furnace,  from  front  to 
rear,  anl  also  the  return  flues,  the  arrangements  being  as 
exhibited  in  the  plate.  These  boilers  having  large  diam- 
eters, it  is  necessary  to  strengthen  the  various  parts  by 
stays,  as  shown  in  Fig.  11.  Around  the  furnaces  the  plates 
are  stayed  and  kept  in  position  by  sockets  and  bolts,  the 
sockets  acting  as  struts  and  the  bolts  as  stays. 

Marine  Tubular  Boiler. — Fig.  10  represents  a  modifica- 

FlG.  10. 


tion  of  the  return-tubular  boiler  suited  to  marine  purposes. 
The  limitation  of  space  in  the  hold  of  a  ship  renders  it 
necessary  to  contract  the  boiler-space  as  much  as  possible, 
and  the  form  of  boiler  adopted  generally  is  that  illustrated 
in   this  figure.     The  arrangement  of  the  furnaces,  flues. 


Fig.  11. 


Fig.  12. 


tubes,  and  smoke-conneetions  is  as  shown  in  the  figure. 
In  boilers  of  this  character  each  boiler  contains  several 


Fig.  13 


Euglish  Marine  Tubular  Boilers,  with  cylindrical  shells. 


furnnces,  and  two  or  more  boilers  are  usually 
on  opposite  sides  of  the  hold  of  the  vessel,  in  i 


set  together 
iuch  a  man- 
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ner  as  to  have  a  common  chimney.  The  peculiar  form  of 
the  shell  is  adapted  to  the  space  allotted  to  the  boiler  along 
the  si  le  of  the  ship's  hold,  as  is  usual  in  SUOfa  cases.  This 
form  not  being  cylindrical,  it  is  necessary  to  brace  ali  flat 
surfaces  which  receive  pressure.  The  manner  in  which  this 
is  accomplished  is  exhibited  in  the  drawing.  Figs.  11,  1-, 
13,  antl  11  represent  a  pair  of  boilers  made  by  English 
manufacturers  for  a  large  steamship  furnished  with  com- 
pound engines,  the  shells  being  11  feet  in  diameter,  and 
the  iron  of  the  shell  Jths  of  an  inch  thick.  These  are  be- 
coming common  in  mii.'ine  constructions,  having  the  ad- 
vantage of  the  greatest  strength  combined  with  the  least 
material. 

The  Locomotive  Boiler. — The  railroad  locomotive  boiler 
(Fig.  15)  presents  features  peculiar  to  its  adaptation  to  a 
Fig.  15. 


Locomotive-engine  Boiler. 


particular  purpose,  but  the  essential  parts  of  all  such  boil- 
ers arc  exhibited  in  the  plate.  The  fire-box  is  rectangular 
in  cross-section,  anil  the  tubes  pass  directly  from  the  fire- 
box to  the  smoke-eonnection  or  smoke-box.  It  will  be 
seen  from  the  construction  that  the  fire-b:tx  is  an  isolated 
chamber,  separate!  entirely  from  the  sides  of  the  boiler 
and  surrounded  by  water.  The  sides  an  1  top  being  flat, 
and  being  subjected  to  external  pressure,  require  to  be 
strongly  stayed  to  the  shell.  The  crown-plate  is  stayed  to 
the  upper  part  of  the  shell,  and  the  side  plates  and  shell 
are  connected  by  sockets  and  bolts,  the  stays  acting  as 
struts  as  well  as  ties.  The  shell,  dome,  an  I  tubes  are  con- 
structed on  the  same  principles  as  are  applicable  to  the 
cylin  I cr- tubular  boiler.  The  heating-surface  comprises 
the  interior  surface  of  the  fire-box  and  the  interior  surfaces 
of  the  tubes.  The  locomotive  boiler  is  the  type  of  a  large 
class  of  boilers,  the  distinctive  feature  of  which  is  that  the 
tubes  pass  directly  from  the  furnaeo  or  fire-box.  For  rail- 
road engines  various  modifications  are  used,  each  estab- 
lishment usually  having  a  special  form  of  construction. 

A  modification  of  the  locomotive  boiler,  much  used  for 
portable  and  stationary  engines,  is  known  as  the  upright 
boiler,  an  illustration  of  which  is  given  in  Fig.  16.     The 


Fig.  16. 


simplicity  of  construc- 
tion, convenience  of  ac- 
cess, and  small  space 
occupied  by  these  boil- 
ers, combined  with  their 
evaporative  qualities 
and  strength,  and  com- 
bining, as  they  do,  the 
chimney  with  natural 
draught  with  the  up- 
right shell,  render  them 
peculiarly  adaptable  for 
some  conditions  of  use. 
A  form  of  this  boiler 
which  demands  special 
interest  and  attention  is 
found  in  the  Jire-ciiyine 
boiler  represented  in 
Fig.  17.  This  is  essen- 
tially an  upright  boiler 
of  the  locomotive  typo, 
but  its  peculiarity  con- 
sists in  the  great  num- 
ber of  tubes  and  the 
great  extent  of  hcating- 
BUrface.  compared  with 
the     cubic     dimensions  Upright  Boiler, 

and  the  water  spare.  To  facilitate  the  sudden  and  quirk 
raising  of  steam,  the  tubes  are  comparatively  thin  (usually 
made  of  brass  or  copper).  This  permits  not  only  the  in- 
troduction of  a  larger  number  in  a  given  space,  but  the 
thinness  of  the  tubes  lessens  the  time  for  the  first  devel- 
opment of  steam.  The  cut  exhibited  (Fig-  17)  is  from  a 
drawing  furnished  by  the  Amoskeag  Manufacturing  Co.  of 
Manchester,  X.  II.  The  dimensions  of  the  boiler  aro  as 
follows:  Total  height.  5  feet  I  inohes;  outside  diameter, 
31|   inches;    number   of   brass   tubes,    U01;    diameter   of 


tubes,  1£  inches;  length  of  tubes,  10  inches;  distance  from 
centre  to  centre  of  tubes,  1$|  inches;  heating  surface,  157 


Fig.  17. 


Fire-engine  Boiler. 


square  feet. 

Sijrtt'niint  fiiiilirn. — In  all  types  of 
boilers  thus  far  considered  the  water- 
and  steam -spare  is  either  a  single 
chamber,  as  in  the  plain  cylinder 
boiler,  or  a  chamber  traversed  by 
tubes,  through  which,  in  some  cases, 
the  heated  gases  find  their  way  to  the 
chimney,  and  in  others  the  circulat- 
ing water  finds  its  way  from  one  part 
of  the  water- space  to  another,  the 
heated  gases  passing  around  the  out- 
side of  the  tubes.  The  volume  of  the 
water  is  large  in  proportion  to  the 
heating-surface,  and  the  circulation 
of  the  water  is  not  confined  to  pre- 
scribed channels.  Moreover,  an  ex- 
ternal shell  is  necessary,  which  must 
contain  the  water  and  steam,  and 
generally  also  the  system  of  tubes, 
this  shell  being  subjected  to  the  whole 
effect  of  the  steam -pressure, 

A  system  of  construction  which  has 
come  largely  into  use  of  late  years, 
and  which  is  becoming  more  and 
more  advanced  toward  perfection  in 
its  mechanical  details,  is  known  in 
this  country  by  the  name  of  sectional  butter*,  and  in 
France  boilers  with  rapid  circulation  or  water-circu- 
lating boilers.  This  system  may  be  said  to  have  originated 
with  Mr.  Jacob  Perkins,  who  in  1831  obtained  a  patent  in 
England  for  improvements  in  generating  steam,  in  which 
he  insisted  on  the  advantages  to  be  gained  by  causing  the 
water  to  circulate  rapidly  over  the  heating-surfaces  ex- 
posed to  the  direct  action  of  the  lire.  In  1S39,  1'erkins 
obtained  a  patent  for  a  more  complete  apparatus  involving 
this  idea,  under  the  title  "apparatus  for  transmitting  heat 
by  circulating  water."  Steam-generators  constructed  with 
special  reference  to  this  idea  were  extensively  tried,  but 
were  finally  abandoned  for  the  reason  that,  owing  to  prac- 
tical difficulties  in  their  construction,  the  high  pressures 
employed,  and  the  difficulty  of  keeping  them  in  repair, 
they  soon  became  unlit  for  use,  and  it  is  only  from  a  com- 
paratively recent  date  that  they  have  again  come  into  use 
under  more  favorable  auspices.  The  sectional  boiler  con- 
sists essentially  of  a  system  of  tubes  so  arranged  that  a 
continuous  circulation  of  the  water  is  maintained  through 
the  tubes  from  the  mechanical  action  arising  from  some 
portions  of  the  tubes  being  maintained  at  a  higher  tem- 
perature than  others,  the  heated  and  lighter  water  ascend- 
ing and  the  cooler  and  heavier  water  descending.  The  shell 
is  dispensed  with,  and  the  heat  applied  directly  by  both 
radiation  and  contact  to  the  exterior  surfaces  of  the  tubes. 
The  steam-space  is  usually  a  large  tube  or  a  system  of 
tubes  with  which  the  various  urctioiis  of  tubes  are  con- 
nected, and  the  various  devices  which  are  found  in  prac- 
tical use  for  connecting  and  arranging  the  tube?,  so  that 

Fig.  18. 


The  Root  Boiler. 


they  shall  form  a  compact  arrangement  with  nil  the  neces- 
sary conditions  for  applying  heat,  for  accessibility,  and  for 
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nromotin"  oirculation,  constitute  the  eecttonal  botlers  of 
the  i.n-MMii  day,  which  usually  take  their  names  from  the 
Inventors  or  manufacturers.  An  illustration  oi  one  ol  these 
boilers,  the  B  i    -""■»  '»  ''"'-■  >s-  , 

Whatever  may  bo  the  type  of  steam-generator  selected 
fbrg,  special  l  '■'■■  following  fundamental  considera- 

tions are  involved  in  its  design  and  construction:  I.  Pro- 
poTti  in   ol    parts;    [I.    Aotual   dimensions;    III.    Kind, 
ngth  of  the  materials  employed,  and  the 
mechanical  conditions  of  the  structure. 

proper    proportions   of    the   parts    determine   the 

... m  ij  of  the  apparatus ;  on  the  actual  di- 

i    , i ,-:.,-, i  I-  the  capacity  for  producing  Bteam,  or,  as 
imi  times  expressed,  the  power  of  the  boiler;  and  on 
in  1.  quality,  and  strength  of  the  materials  employed, 
nn  1  the  me  ibanical  perfe  ition  of  the  structure,  depend  not 
only  the  firs!  oost,  but  also  Ihe  strength  of  the  structure 
its  durability.    The  parts  of  which  the  relative  pro- 
portions require  special  consideration  are  those  which  de 
tannine  the  comiustioii  of  the  fuel  and  the  transfer  of  heat. 
li  ie  obvious  thai  the  firsl  obje  il  to  be  attained  is  the  thor- 
ough  and  complete  combustion  of  the  fuel.     If  any  com- 
bustible gases  or  any  portion  of  the  fuel  in  the  form  of 
smoke  escape  from  the  ehimney,  a  direct  loss  oconrs,  which 
Bhould  be  prevented  it'  possible.    The  combustion  depends 
,,n  the  means  of  supplying  the  draught,  and  the  quantity 
and  disposal  of  the  fuel  with  which  the  air  comes  in  contact. 
Chimneys. — The  ehimney,  in  all  cases  in  which  the  draught 
is  produced  by  a  simple  "  chimney-draught,"  performs  the 
functions  of  a  machine,  and  its  dimensions  (its  height  and 
er08S  section),  taken   in  connection   with   the  area  of  the 
grate  an  1  the  surface  of  contact  of  the  fuel  exposed  to  the 
action  of  the  air,  are  the  principal  elements  on  which  not 
only  complete  or  perfect  combustion,  but  the  quantity  of 
fuel  burned  in  a  given  time,  depend.     In  boilers  provided 
with  any  other  means  of  draught,  such  as  the  steam -jet  or  the 
blower,  the  dimensions  of  the  chimney  are  not  so  import- 
ant.    In   almost  all  stationary,  and  in  nearly  all  marine 
boilers,  the  draught  is  produced  solely  by  a  chimney,  which 
firms  an  indispensable  and   important   part  of  the  appa- 
ratus.    The  determination  of  the  proper  proportions  bo- 
tween  the  beating-surface  and  the  grate-surface  depends 
on  the  initial  temperature  of  the  gases;   and  as  the  initial 
temperature   varies  with  the    rate   of   combustion  or  the 
height  of  the  chimney,  the  height  of  the  chimney  indi- 
rectly enters  into  the  consideration  of  this  proportion.     It 
is  well  known  that  the  draught  of  a  chimney  is  caused  by  a 
difference  of  pressure  at  the  base  of  the  chimney  acting  in 
an   upward  direction,  due  to  the   difference  between   the 
weight  of  the  heated  gases  in  the  chimney  and  a  column 
of  equal  height  and  cross-section  of  the  external  air.     This 
difference  of  pressure  is  easily  found.     If  we  take  a  unit 
of  area  of  the  cross-section — one  square  foot,  for  instance 
— the  weight  of   the  column  of  external  air  will  be  the 
height  of  the  chimney  multiplied  by  the  density  of  the  ex- 
te  ii  >1  air,  and  the  weight  of  the  column  of  heated  gases 
of  equal  height  will  be  equal  to  the  height  of  the  chimney 
multiplied  by  the  density  of  the  healed  gates.    If  II  be  the 
height  of  the  chimney,  D  the  density  of  the  external  air, 
and  l>'  the  density  of  the  heated  gases,  the  difference  of 
pressure  referred  to  will  therefore  be,  in  algebraic  symbols, 
p  =  II  I)  — II  I>'  =  H(D  — D').     This  unbalanced  pressure 
acts  as  a  motive  force  to  drive  the  heated  gases  through  the 
chimney  and  out  at  the  top.     In  order  to  find  what  height 
of  column  of  the  external  air  would  produce  this  pressure, 
acting  simply  by  its  weight,  we  have  to  divide  the  pres- 
sure by  the  density  of  the  external  air,  and  will  have — 

It  is  a  well-known  law  of  dynamics  that  the  theoretical 
Telocity  with  which  the  air  would  enter  the  chimney  if 
there  were  no  resistance  would  be  found  by  the  equation 
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results  of  experiments  indicate  that  the  weight  of  one  cubic 
foot  of  the  chimney  gases — composed  principally  of  carbonic 
acid,  nitrogen,  and  oxygen — is  at  32°  P.  and  one  atmo- 
sphere, 0.0S424  pounds.    Then  D'  =  0.08424  X  ~>  To  being 

the  absolute  temperature  of  melting  ice,  and  T2  that  of  tho 
chimney  gases. 

The  velocity  r  determined  from  this  formula  is  not,  how- 
ever, that  witli  which  the  external  air  will  enter  the  chim- 
ney. Resistance  is  offered  to  the  passage  of  air  through 
the  grate,  through  the  bed  of  fuel,  and  through  the  flues 
and  chimney.  These  resistances  do  not  admit  of  theoreti- 
cal determination,  and  can  only  be  found  by  direct  experi- 
ment. They  are  proportional  to  the  square  of  the  actual 
velocity,  and  depend  on  the  diameter  and  length  of  the  fines 
and  chimney,  the  thickness  of  the  bed  of  fuel,  and  the  state 
of  division  of  the  fuel.  'Hie  experiments  of  Peclet  led  him 
to  propose  the  formula  for  the  actual  velocity  essentially  as 
given  below : 
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from  which  the  theoretical  velocity  of  access  of  external  air 
would  bo 

The  values  of  D  and  D'  may  he  readily  found.     If  Do  rep- 
rc  roi  the  density  or  weigh!  of  a  cubic  foot  of  air  at  32°  and 

at  atmospheric  pressure,  the  weight  at  any  other  tempera- 
ture will  he  D  =  DoX  ._  .  Ti  being  the  absolute  tempera- 

Ti 
ture  of  the  external  air  generally  higher  than  To.  the  ab- 
solute temperature  of  melting  ice.     For  the  weight  of  a 
on  of  the  heated  gases  of  the  chimney  hiving  a  base 
of  one  square  foot,  a  similar  process  is  to  be  followed.     The 


In  Peclet's  formula  K  represents  a  coefficient  of  friction,  L 
and  d  the  length  and  diameter  of  the  chimney  and  flues, 
and  A  a  coefficient  of  resistance  of  tho  grate. 

The  Milucs  of  the  velocity  of  access  of  air  found  by  Pe- 
clet for  heights  of  10,  20,  and  30  metres,  or  32.8  feet,  65.6 
feet,  and  118.4  feet,  were  5.1  feet,  8  feet,  and  0.18  feet  per 
second,  or  18,360,  28,800,  and  32.948  feet  per  hour.  These 
velocities,  divided  by  the  number  of  cubic  feet  of  air  re- 
quired to  burn  one  pound  of  fuel,  will  give  the  quantity  of 
fuel  burned  per  hour  for  each  square  foot  of  section  of  the 
chimney,  the  section  of  the  chimney  being  supposed  equal 
to  the  free  surface  of  the  grate.  In  the  ordinary  process  of 
combustion  in  a  grate  it  is  apparent  that  some  of  the  air 
which  enters  must  escape  contact  with  the  fuel  and  enter 
the  chimney  as  air.  The  quantity  which  thus  escapes  has 
been  usually  assumed  equal  to  the  quantity  which  is  re- 
quired for  combustion  ;  or,  in  other  words,  the  quantity 
which  enters  the  furnace  has  been  estimated  to  be  doublo 
the  quantity  required  for  combustion.  An  ordinary  esti- 
mate is,  however.  250  cubic  feet  of  air  for  the  combustion 
of  one  pound  of  fuel.  The  consumption  of  fuel  per  square 
foot  of  section  of  the  chimney  will  then  be,  for  the  heights 
above  given — 

Heights 32.8  65.6  98.4 

Pounds 73.4         115.1         137.8 

If  it  be  assumed  that  each  square  foot  of  section  of  the 
chimney  corresponds  to  8  square  feet  of  grate-surface,  the 
above  figures  will  give  for  the  rate  of  combustion  on  each 
square  foot  of  grate  surface — 

Pounds 0.2        143        H.2 

These  results  seem  to  be  the  nearest  that  can  be  attained 
by  combining  theoretical  considerations  with  experimental 
deductions.  The  conditions  which  exist  in  different  chim- 
neys and  furnaces  in  regard  to  the  resistances  arc  so  com- 
plex and  various  that  no  theoretical  formula  will  give  re- 
sults which  can  be  considered  even  approximately  correct. 

Showing  Heights  of  Chimneys  for  producing  certain  Rates 
of  Combustion  per  square  foot  of  area  of  section  of  the 
Chimney. 


Height*  iu  feet. 


20.. 
25.. 
30.. 
35.. 
40.. 
45.. 
50.. 
55.. 
60.. 
65.. 
70.. 
75.. 
80.. 

85.- 

90.. 

95.. 
li  II 1.. 
105.. 
110.. 


J  Pounds  nr  conl  burned 

Pounds    or     conl      r,er  |lollr  |,..,-  s.junre 

burnedperhourj     foo,     „f     gr:ll,..     ibc 

per  sniiurc  foot,    riltjn  (lf  CT:l[  .  ,,,  s,.-. 


of     section     of 

lion  orchiuiuey  beiug 

chimney. 

Stol. 

60 

7.5 

68 

8.5 

76 

9.5 

81 

10.5 

93 

11.6 

99 

12.4 

105 

13.1 

111 

13.8 

116 

14.5 

121 

15.1 

126 

15.8 

l".l 

16.4 

135 

16.9 

139 

17.4 

144 

18.0 

148 

18.5 

152 

19.0 

156 

19.5 

160 

20.0 

A  comparison  of  the  results  obtained  by  the  partly  empiri- 
cal formula  of  Peclet,  applied  to  ordinary  conditions  of 
practice,  with  numerous  examples  in  which  the  quantity 
of  fuel  burned  and  the  dimensions  of  the  chimneys  are 
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given,  has  led  the  writer  of  this  article  to  the  suggestion  of 
the  preceding  practical  tabic  of  heights  and  quantities  of 
fuel  burned  per  square  foot  of  seetion  of  the  chimney  per 
hour.  This  table  is  intended  only  to  give  approximate 
quantities;  and  although  instances  are  given  which  differ 
from  the  table  considerably,  it  is  to  be  borne  in  mind  that 
in  constructing  a  chimney  an  excess  of  height  should  be 
chosen,  since  the  draught  may  be  afterward  regulated  by  a 
damper,  and  no  serious  error  in  choice  is  likely  to  occur. 
It  appe  us  from  the  table  that  a,  difference  of  height  of  6  to 
8  feet  corresponds  to  a  difference  in  rate  of  combustion  of 
about  one  pound  per  square  foot  of  grate  surface,  the  ratio 
of  the  grate  to  the  chimney  section  being  S  to  1.  The 
quantities  given  in  the  table  refer  to  the  average  conditions 
of  chimneys  of  steam-generators. 

Grate-Surface, — The  height  of  the  chimney,  taken  in 
connection  with  the  temperature  of  the  heated  gases,  de- 
termines the  rate  of  combustion. 

Heating-Surfaces. — The  heating-surfaces  of  a  boiler  have 
already  been  donned  to  be  all  those  surfaces  or  platen  of 
the  boiler  which  serve  to  transmit  heat  from  the  furnace  or 
heated  gases  to  the  water  or  steam  within  the  boiler.  From 
the  laws  of  transfer  of  heat  it  appears  that  the  quantity  of 
heat  transmitted  by  any  surface  depends  on  the  extent  of 
the  surface  and  the  difference  of  temperature  between  the 
source  of  heat  and  the  absorbent ;  or,  in  the  case  of  steam- 
generators,  the  difference  in  temperature  of  the  incandes- 
cent fuel  or  heated  gases  and  the  water  in  the  boiler.  The 
extent  or  amount  of  heating-surface  is  fixed  with  reference 
to  the  initial  temperatures  of  the  furnace  and  gases ;  or, 
Bin  CO  these  temperatures  are  proportional  to  the  rate  of 
combustion,  the  extent  of  heating-surface  will  depend  on 
the  rate  of  combustion  to  be  employed.  The  extent  of 
heating-surface  must  evidently  also  be  in  proportion  to  the 
absolute  quantity  of  fuel  burned  in  a  given  time;  or,  what 
is  the  same  thing,  it  must  have  a  direct  relation  to  the 
grate-surface. 

The  following  results  are  taken  from  the  published  re- 
cords of  experiments  made  for  the  U.  S.  navy  under  the 
direction  of  Mr.  B.  F.  Isherwood.  The  first  horizontal 
line  represents  the  quantities  of  anthracite  coal,  in  pounds, 
burned  on  each  square  foot  of  grate-surface  in  a  marine 
tubular  boiler,  the  heating-surface  remaining  constant  and 
having  a  ratio  of  25  to  1  to  the  grate-surface.  The  second 
horizontal  line  represents  the  pounds  of  water  evaporated 
under  atmospheric  pressure  from  212°  F.  by  one  pound  of 
coal : 

Pounds  of  coal  hurncd  per  hour, 

6,    8,   10,   12,   14,   16,   18,   20,   22,   24. 

10.5,  10.4,  10.1,  9.5,  8.9,  8.2,  7.7,  7.3,  7.0,  6.8. 

Pounds  of  water  evaporated. 

A  second  series  of  experiments  is  furnished  by  Mr.  D.  K. 
Clark  in  his  excellent  work  on  Railway  Machinery,  in 
which  he  gives  the  amounts  of  evaporation  for  different 
boilers  with  varying  rates  of  combustion  and  varying  pro- 
portions of  heating-surface.  The  following  results  are  ex- 
tracted from  his  work:  The  first  horizontal  line  of  figures 
give;  the  quantities  of  coke  burned  per  hour  on  each 
square  foot  of  grate-surface.  The  second  gives  the  quan- 
tifies of  heating-surface  in  square  feet  required  to  preserve 
the  evaporation  constant  for  each  pound  of  coke,  and  equal 
to  9  pounds  of  water  for  each  pound  of  coke  burned  : 

Pounds  of  coke  burned  on  each  square  fool  of  grate. 

11,   19,   25,  31,  38,   47,  56,  65,   70,  ST,  98,   110,   125,   139,   153. 

30,   35,   40,   45,    50,   55,   00,   GJ,   70,   75,   80,    85,     90,     95,    100. 

Heating-surface  for  each  square  foot  of  «rate. 

These  two  sets  of  experimental  results  serve  to  show  how, 
in  the  Brst  place,  the  economic  evaporation  varies  with  the 
rate  of  combustion,  the  heating-surface  remaining  the 
same;  and  in  the  second,  how  the  heating-surface  must 
vary  if  the  rate  of  evaporation  remains  constant. 

In  ismuch,  however,  as  it  is  impossible  to  vary  the  heat- 
ing surface  at  will,  after  a  steam-generator  is  constructed, 
it  is  customary  to  fix  the  extent  of  this  surface  according 

to  average  conditions  of  use,  taking  into  a tint   average 

rates  of  combustion.  The  following  proportions  represent 
as  near  as  can  bo  ascertained  the  usual  rules  of  practice. 
The  grate-surface  being  I,  the  heating-surfaces  are  for — 

Plain  cylinder  boilers 10  to  15,  average  12. 

Cornish  boilers 30  to  40,  "  So. 

French  cylinder  boilers 25  to  40,  "  83. 

Cyl  rid  T-flue  boilers 17  to  25,  "  21. 

('ylimK'r-tubularhoib'rs(chimneydrauLrht)  25  to  30,  "  28. 

Traction-engine  l toilers "  32. 

Ifarlna  tubular  and  Hue  boilers — French, 

English,  and  American  practice "  25. 

Locomotive  boilers 40  to  100,  "  75. 

The  rates  of  combustion  per  hour  and  per  square  foot  of 
grate,  in  ordinary  practice,  are,  according  to  Uankine — 

Slowest  rati1  in  Cornish  boilers...  I  lbs.  per  hour. 

Ordinary  rate 10   "  " 


Ordinary  rate  in  factory  boilers..  12  to    10  lbs.  per  hour. 
Ordinary  rate  in  marine  boilers..  10  to    24    "  " 

Locomotive  boilers 40  to  120  "         " 

The  amount  of  heating-surface  required  to  evaporate  one 
cubic  foot  of  water  per  hour  at  212°  is  for — 

Plain  cylinder  boilers 8.8  square  feet. 

Galloway  multitubular  boiler  (water- 
tube  boiler) 8.5  " 

Marine  tubular  boiler 14  " 

l>ouble-flue  Cornish 11.7  " 

For  these  the  rate  of  combustion  is  such  that  the  total  heat- 
ing-surfaces are  sufficient  to  evaporate  U  pounds  of  water 
for  1  pound  of  coal. 

The  following  conclusions  are  deduced  from  Mr.  Isher- 
wood's  experiments.  The  boilers  of  various  steamships  on 
which  experiments  were  made,  with  the  results,  are  indi- 
cated by  the  names  of  the  vessels: 

Jacob  Bell marine  tubular 19         12 

Mt.  Vernon "  19         10.5 

Valley  City "  10         11.2 

Crusader "  16.8      lis 

Wyandotte vert,  water-tubes liU  12.4 

Underwriter bor.  flue  boilers. 15.6       11.2 

Young  America....  "        "  "      15         10.4 

Boston,  of  N.Y.,  marine  tubular 18         11.1 


11 

10.5 
9.16 
9.3 

10 
9.9 
9.3 

11.5 

82.1 

Hi.2 


1st  column,  Heating-surface  required  per  indicated  II.  P.; 
2d  column,  water  evaporated  per  hour  per  pound  of  com- 
bustible; 3d  column,  combustible  in  pounds  burned  per 
hour  per  square  foot  of  grate. 

The  practice  of  the  navy  department  is  to  allow  8  pounds 
of  anthracite  coal  per  hour  to  evaporate  1  cubic  foot  of 
water  at  212°,  under  a  pressure  of  30  pounds  per  square 
inch,  which  requires  two-thirds  square  foot  of  grate  and 
16$  square  feet  of  heating-surface. 

The  quantity  of  water  evaporated  per  pound  of  coal  for 
the  plain  cylinder  boiler,  the  cylinder-flue  boiler,  and  the 
cylinder-tubular  boiler,  in  the  order  given,  is,  under  the 
most  favorable  circumstances,  7,  8,  and  *.)  pounds  of  water 
for  each  pound  of  coal  burned.  The  railroad  locomotive  is 
the  only  boiler  in  which  the  rates  of  combustion  arc  fre- 
quently and  greatly  varied  while  in  use:  and  in  these  boil- 
ers it  is  necessary  to  provide  for  very  high  rates  of  combus- 
tion by  giving  an  extreme  amount  of  heating-surface.  The 
locomotive  boiler,  with  ordinary  rates  of  combustion,  corre- 
sponds, in  evaporative  efficiency,  to  the  ordinary  marine 
tubular  boiler. 

Causes  which  affect  the  Efficiency  of  Evaporation. — 
These  are,  1st,  those  which  influence  the  rate  of  combustion  ; 
and,  2d,  those  which  influence  the  rate  of  transfer  of  heat. 
Among  the  causes  which  influence  the  rate  of  combustion 
may  be  mentioned  the  temperature  of  the  external  air,  the 
temperature  of  the  chimney  gases,  the  presence  of  moisture 
in  the  air,  the  management  of  the  fires,  the  quality  of  the 
fuel,  and  defective  combustion.  The  principal  causes  which 
affect  the  transfer  of  heat  are  the  rate  of  combustion,  which 
determines  the  initial  temperatures  in  the  boiler:  the  tem- 
perature of  the  water  in  the  boiler;  the  accumulations  of 
incrustations  and  dust  in  the  tubes  ;  and  generally  all  those 
circumstances  which  impair  the  qualities  of  the  heating- 
surfaces.  The  management  of  the  Arcs  and  the  quality  of 
coal  are  most  important  influences  on  the  rate  of  combus- 
tion and  economy  of  fuel. 

Horse-power  of  Boilers. — The  term  horse-power  can 
hardly  be  applied  with  propriety  to  steam-generators, 
inasmuch  as  it  implies  a  rate  of  work,  and  a  boiler  ordi- 
narily does  no  work,  but  merely  supplies  the  means  of 
work  to  a  machine.  The  amount  or  rate  of  work  is  thus 
dependent  on  the  utilization  of  the  steam,  and  must  vary 
with  the  variations  of  the  machine  which  utilizes  it. 
Moreover,  the  application  of  this  term  to  boilers  is  espe- 
cially inappropriate  when  it  is  determined  solely  by  the 
dimensions  of  the  boiler,  as  is  usually  the  case;  a  boiler 
of  certain  dimensions  being  spoken  of  as  a  boiler  of  10- 
horsc  power,  another  of  larger  dimensions  as  one  of  20- 
horse  power,  etc.     In  reality,  a  boiler  called  a  10-borse- 

f »ower  boiler  may,  according  to  any  rational  rule  which  can 
►e  adopted,  be  made  a  20-horse-power  boiler  by  simply 
increasing  the  rate  of  combustion  or  the  pressure  of  the 
steam,  or  both  combined.  This  becomes  a  matter  of  some 
importance  when  boilers  are  bought  and  sold  according  to 
their  horse-poioer,  because  in  case  of  dispute  it  is  impossible 
h>  attach  definite  ideas  to  the  terms  employed,  unless  it  be 
at  the  same  time  specified  what  is  to  be  the  rate  of  com- 
bustion and  the  pressure.  The  rate  of  combustion  is  sub- 
vert to  such  variable  conditions  that  it  i-1  difficult  to  estab- 
lish it  precisely,  and  the  custom  of  describing  the  capacity 
"\'  boilers  by  the  term  horse-power  is  thereforo  liable  to 
lead  to  difficulty.     In   regard  to  the  use  of   the  term,  it 

must   be  admitted,  however,  that  it  is  a  convenient   i le 

of  designating  the  capacity  of  land  boilers,  where  average 
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conditio™  of  pressors  an  1  rate  "1"  evaporation  are  under- 
etootl      Then-  is,  however,  a   want   ol    uniformity  among 

manufacturers  in  regard  to  whet  am it  of  heating-surface 

shall  constitute  :i  horse-power  with  chimney-draughts,  the 
ing  from  12  to  18  Kjuarefeet 
Ai  iaU.— The  materials  employed 

in  is,  i  ol   e  -  c  insist  of  plates  rolled  or 

ii arj  for  the  Bhell,  tube-sheets, 

or  Bues  formed   by  .1  awing  or  by  lap- 
welclii  forthejoints;  rods  acting  as  stays ;  plates 

-in  1  d -;  an  I  bars  for  the  grates. 

■  sel   in  brickwork,  it  is  to  In-  understood 
i    ,,,i  work  i-  t,,  lie  of  a  character  such  as  will 
resist  of  heat,  as  well  as  prevenl  its  dissipation 

,l,ri,  .,    ;,,il  conduction.     The   materials   now 

Bni,  .  ire  wrought  iron  and  steel. 

i  .,.,  |   ,„  it  sometimes  employed  for  the  heads  of  small 
and  for  steam  domes  or  steam-chambers, 
but  omn,'  to  its  rapid  dete  ioration  under  the  action  of 

he I    i  suitable  material  for  heating-surfaces.     It 

ia,  howi    -  ,  em]  loyed  largely  in  the  fronts,  grate-bars,  for 
,  oonts  in-  valves  and  pipes,  and  for  man-hole  and 
h:ui  l  hole  platos. 

hi  Boilers.— By  the  term  "stress  in 
applied  mechanics  is  meant  the  foroe  which  act?  directly 
„|,,„,  the  particles  of  any  material  t'  separate  them.  In 
construction  the  adoption  of  the  cylindrical  form  for 
the  Bhell  an  I  Hues  or  tubes  causes  this  stress  to  be  always 
a  tensile  si  ess  on  the  shell,  on  Hues  subjected  to  internal 
pressure,  and  on  the  stays.  The  stress  is  a  compressive 
one  on  Hoes  or  tubes  subjected  t  .  external  pressure,  ami  a 
shea  in,'  stress  mi  rivets.  Bending  moments  are  carefully 
avoided" in  all  parts  of  the  structure.  The  tensile  stress 
up, ,a  the  material  of  a  oylin  Irieal  shell  ten  ling  to  rupture 
it  longitudinally  is  found  as  follows:  Iietp  denote  the  elastic 
force  of  the  steam  in  pounds  per  square  inch,  d  the  diam- 
eter of  t!u- 1".  lin  ler.  t  the  thickness  of  the  shell.  If  we  con- 
sider unit)  id'  length  of  the  cylinder,  the  total  force  tending 
to  produoe  rupture  will  be  p  d,  d  being  expressed  in  inches. 
The  total  resistance  of  the  material  will  be  2t  x/./  being 
the  resistance  I  i  tension  of  the  material;  and  the  conditions 
of  equilibrium  require  that 

!>■!  =  *-</, 
from  which  the  thickness  of  the/  shell  is  obtained— 

For  the  same  internal  pressure  and  the  same  material  the 
thiokness  for  different  diameters  will  be  proportional  to  the 
diameter.  For  the  stress  in  the  direction  of  the  axis  of  the 
c\  Under,  the  total  pressure  in  this  direction  will  be  ;>  X  \xtP, 
and  the  resistance  of  the  material  in  the  cross-section  will 
be/'x-'lt-  Placing  these  quantities  equal  to  each  other, 
we  have — 

i>  X  {rri!2  =f*dt  ; 
or,  p\d  =ft, 

This  result  shows  that  the  area  of  resistance  to  rupture  in 
the  direction  of  the  axis,  relatively  to  the  total  area  ofpree- 
eure,  is  double  that  in  the  first  case ;  or,  in  other  words,  the 
stre-s  per  square  inch  of  material  in  the  direction  of  the 
axis  is  only  half  that  which  tends  to  rupture  the  boiler 
along  a  longitudinal  plane  through  the  axis.  The  tenacity 
f  may  be  taken  for  the  bunting  tension,  the  proof  tension, 
or  the  working  tension.  Mr.  Fairbairn  gives  the  values  of 
/'for  wrought  iron  :  bursting  tension,  34,000  ;  proof  tension, 
17,000;  w, , iking  tension,  41'jd  pounds  per  square  inch. 
This  i-  equivalent  to  making  the  factor  of  safety  B,  which, 
however,  i-  greater  than  that  usually  adopted  in  practice. 
It  is  assumed  that  the  working  pressure,  multiplied  by  the 
li  i  ir  of  safety,  will  produce  rupture.  If  the  working  pres- 
sure be  60  pounds  per  square  inch,  for  example,  a  pressure 
of  1st)  pound-  per  square  in  :h  will  produce  rupture.  Ordi- 
nary boi  hi  -  constructed  for  a  working  pressureof  60  pounds 
will  hard]  e   rupture,  480  pounds.     Proof-tests 

of  double  the  woi  ure  are  allowed,  although  these 

testa  „r,'  generally  limited  to  one  and  a  half  times  the  work- 
ing pressure. 

In  tli istruction  ol  boile     the  junction  of  the  plates 

requires  special  care  and  attention,  inasmuch  as  the  re- 
ii 1  the  joints  determines  the  total  resistance.  Riv- 
eted joints  are  made  in  soveral  different  modes,  the  prin- 
cipal of  which  are  the  lop-joint  ringle  riveted,  the  lap-joint 
double  riveted,  the  butt-joint  tingle  riveted,  and  the  butt-joint 
doubtc  riveted.  The  stress  upon  the  rivets  is  a  shearing 
stress.  The  butt-joint  is  formed  by  adjusting  the  edges 
of  two  plates  and  covering  the  joint  on  both  sides  by  cov- 
ering-plates, riveted  with  cither  one  or  two  rows  of  rivets 
on  each  side  of  the  joint. 


Working  strength. 

11. on  i  In-,  per  square  inch- 

0,700 ' 

8.00U    "      '•       " 
9,000    " 


The  order  of  strength  of  these  joints,  in  terms  of  the 
strength  of  the  original  plate,  according  to  Clark,  are  for 
plates  ^-inch  thick  and  less — 

Original  strength  of  plate* 100 

Single-riveted  lap-joint 60 

Double-riveted  lap-joint 72 

Double-riveted  butt-joint 80 

The  above  figures  are  given  for  the  best  English  Yorkshire 
plates.  Fairbairn  estimates  the  strength  of  joints  to  be,  in 
terms  of  the  strength  of  the  plate — 

Strength  of  plate 100    Bursting  tension "I.noo  lbs. 

Double-riveted  joint 70   Proof  tension it.ooo    " 

Single-riveted  joint 50    Working  tension  4,250    " 

the  working  tension  being  one-eighth  of  the  bursting  ten- 
sion. For  cast-iron  pipes  the  working  ten-ion  may  be  es- 
timated at  one-sixth  the  bursting  tension,  and  the  values 
of  the  tenacity  in  practice  may  be  estimated  at 

ir,,500  lbs.  per  square  inch  for  bursting  tension. 
5,500    "       "        "         "      "    proof  tension. 
2,750   "      "        "         "      *'   working  tension. 
Welded  joints  for  boilers  have  been  found  to  possess  tlio 
same  strength  asthe  original  plate,  but  practical  difficulties 
prevent  the  adoption  of  this  process  for  ordinary  work.    The 
thickness  of  boiler-plates  i-  practically  limited  in  both  di- 
rections.    Very  thin  plates  cannot  bo  caulked,  and  vory 
thick  plates  cannot  he  riveted.     The  limits  are  practically 
about  one-fourth  of  an  inch  for  the  lower  limit  and  three- 
fourths  of  an  inch  for  the   higher  limit.     The    riveting- 
machine  is  essential  for  very  thick  plates,  a   thickness  of 
half  an  inch  being  near  the  limit  of  band-riveting.     The 
usual  thicknesses  for  boilers  are  J.  ^b-,  j}.  ;fl;,  J. 

The  ordinary  feed-pump  of  boilers  met-  no  special  de- 
scription, as  it  is  constructed  on  the  principle  of  the  force- 
pump  described  under  the  article  Pimp. 

The  Giffard  injector,  used  also  for  this  purpose,  requires 
a  special  notice.     It  is  represented  in  Figs.   l'J  and  20, 

Fig.  19. 


Fig.  19  representing  a  section  longitudinally,  showing  the 
infernal  structure,  nnd  Fig.  20  exhibiting  the  injector  in 
place  attached  to  a  boiler.  In  Fig.  1'.'.  6  represents  a  cock 
through  which  steam  is  let  into  the  injector  from  the 
boiler:  the  steam  flows  down  through  the  hollow  easing  of 
the  instrument  to  a  conical  nozzle  N.  This  nozzle  is  snr- 
»Holley^ 
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rounded,  when  the  instrument  is  in  action,  by  the  feed- 
water,  which  enters  through  the  pipe  W.  The  nozzle  N 
is  adjustable  longitudinally  by  the  screw  and  handle  JI, 
so  that  it  may  be  set  more  or  less  within  or  toward  the 
fixed  cone  N',  and  thus  act  as  a  regulator  of  the  water- 
supply.  A  spindle  r,  adjustable  by  a  screw  with  a  handle 
k,  regulates  the  steam-supply  as  it  is  set  more  or  less  into 
the  cone  X.  M  is  an  inverted  fixed  cone  or  nozzle  below 
N',  the  two  fixed  nozzles  N  and  N'  standing  opposite  each 
other,  but  not  meeting.    A  pipe  B,  iitted  with  a  check-valve 


Fig.  20. 


V,  leads  from  the 
nozzle  M  back  to  the 
boiler.  The  action 
of  the  injector  is  as 
follows :  Steam  from 
the  boiler  is  let  on 
by  the  cock  S ;  it 
flows  with  great  ve- 
locity through  the 
cone  N  and  through 
the  fixed  cone  N'. 
In  its  motion  it 
draws  water  along 
with  it  from  the  feed- 
pipe W,  partly  by 
contact  and  partly 
by  a  condensation 
which  causes  a  par- 
tial vacuum  in  the 
space  at  the  mouth 
of  the  nozzle  N.  The 
result  is  a  stream  of 
hot  or  warm  water 
issuing  from  the  fixed 
nozzle  D  with  a  high 
velocity ;  the  stream 
crosses  the  short 
space  at  D,  and  im- 
pinges upon  the 
mouth  of  the  invert- 
ed cone  M,  which  is 
soon  filled,  and  then  the  steam  exerts  a  pressure  equal  to 
its  momentum  upon  the  water  in  this  space,  and  forces 
open  the  check-valve  V  ;  the  current  of  warm  water  then 
continues  in  an  uninterrupted  stream  into  the  boiler 
through  the  pipe  B.  It  will  be  observed  that  all  parts  of 
this  apparatus  are  fixed  except  the  cock  S,  the  valve 
V,  and  the  adjusting  parts  attached  to  the  bandies  II 
and  h,  the  first  of  which  regulates  the  supply  of  water, 
and  the  second  the  supply  of  steam.  0  is  an  overflow  by 
which  any  surplus  of  water  entering  the  space  D  is  carried 
back  to  the  feed-tank.  This  overflow  practically  ceases  as 
soon  as  the  adjustments  of  the  feed  of  steam  and  water  are 
made. 

In  regard  to  this  instrument,  it  has  been  determined 
theoretically  that  it  is  quite  as  economical,  as  far  as  expend- 
iture of  heat  is  concerned,  as  the  force-pump,  and  has 
the  advantage  over  the  force-pump  in  having  no  moving 
parts  when  in  action,  and  hence  the  work  lost  by  friction 
of  mechanism  is  nothing.  The  quantity  of  heat  expended 
depends  only  on  the  quantity  of  water  which  is  introduced 
into  the  boiler,  and  not  on  the  quantity  of  steam  whieh 
the  injector  uses,  nor  the  temperature  at  which  the  feed- 
water  is  introduced  into  the  boiler.  Water  may  by  this 
instrument  be  introduced  into  a  boiler  at  high  pressure  by 
steam  from  a  boiler  at  low  pressure,  but  the  injector  ceases 
to  act  when  the  ferd-wnter  has  a  high  temperature,  because 
the  vacuum  formed  at  the  outlet  of  the  nozzle  N  is  impaired, 
and  water  ceases  to  flow  with  sufficient  rapidity  from  the 
feed-pipe  \V.  The  principle  on  which  the  injector  works 
is  the  same  as  that  which  determines  the  action  of  the 
steam-jet  pump,  the  difference  between  the  two  being  that 
in  a  jet-pump,  which  forces  water  into  the  atmosphere,  all 
the  heat  which  is  imparted  to  the  feed-water  is  lost,  while 
in  the  injector  this  heat  goes  back  into  the  boiler;  the  jet- 
pump  for  ordinary  pumping  purposes  is  therefore  excess- 
ively wasteful  of  heat,  while  the  injeetoi  employs  no  more 
heat,  practically,  than  that  which  is  equivalent  to  the  work 
of  the  common  feed-pump. 

It  has  been  found  by  experiments  made  in  England  that 
for  pressures  of  10,  20,  30,  40,  50,  and  I  Oil  pounds  per 
square  inch  in  the  boiler,  the  temperature  of  the  feed-water 
should  nut  exeeed  148°,  138°,  1:10°,  121°.  120°.  110°,  re- 
Bpectively,  the  quantity  of  water  forced  into  a  boiler  per 
hour  by  the  same  injector  increasing  with  the  pressure  of 
steam. 

Supply  of  Feed-  Water. — The  supply  of  water  to  a  boiler 
is  of  course  indispensable  to  its  performance.  It  is  usually 
accomplished  by  an  independent  apparatus  a  pump  or  an 
injector  being  employed.  The  capacity  of  the  feeding  ap- 
paratus should  be  such  as  to  supply  sufficient  water  not 
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only  for  the  highest  rate  of  evaporation  likely  to  be  at- 
tained, but  to  Supply  all  losses  from  priming,  leakage, 
blowing  off,  etc.  (.'are  should  be  taken  that  the  feed-water 
does  not  impinge  on  the  plates  or  flues,  as  the  sudden  cool- 
ing at  one  point  is  liable  to  fracture  the  plates.  Such 
fractures  cannot  always  be  discovered  when  the  boilers  are 
inspected,  and  are  always  a  source  of  danger.  For  land 
engines  a  capacity  of  two  and  a  half  times  the  net  feed- 
water  required  by  the  engine  is  the  rule  given  by  Rankine. 
Proper  arrangements  for  regulating  the  supply  to  the  boiler 
are  required.  Where  steam  is  used  for  heating  purposes, 
the  condensed  steam  is  returned  to  the  boiler  by  the  action 
of  gravity,  the  waste  being  supplied  from  time  to  time  by 
the  attendant  through  a  cock  operated  by  hand. 

Feed-water  heaters  are  devices  by  which  the  exhaust- 
steam  from  engines  is  caused  to  pass  through  pipes,  through 
whieh  the  feed-water  also  flows  in  contact  with  these  pipes. 
A  part  of  the  waste  heat  of  the  engine  is  thus  utilized  in 
raising  the  temperature  of  the  feed-water  before  it  reaches 
the  boiler.  The  saving  effected,  in  units  of  heat,  is  the 
quantity  of  heat,  nearly,  required  to  raise  the  temperature 
of  the  feed-water  from  its  natural  temperature  to  the  tem- 
perature at  winch  it  is  supplied  to  the  boiler. 

The  risk  of  life  and  property  which  attends  the  use  of 
the  steam-boiler  has  always  been  a  source  of  constant 
anxiety  to  the  engineer  and  to  the  public.  Explosions  con- 
tinually take  place  under  circumstances  of  the  utmost  ap- 
parent security  :  as  they  occur  without  warning  and  ocenpy 
but  an  instant  of  time,  it  is  generally  impossible,  except  in 
rare  instances,  to  ascertain  with  certainty  their  true  cause, 
and  there  is  seldom  a  unanimous  opinion  on  the  part  of 
experts  who  examine  into  the  causes  after  the  event.  The 
loss  of  life  and  damage  to  property  often  produce  great 
public  excitement  and  private  distress,  and  are  sometimes 
followed  by  suits  for  damages  or  indictments  for  man- 
slaughter. It  becomes,  then,  a  matter  of  serious  import- 
ance not  only  to  ascertain  how  far  explosions  may  be  pre- 
vented, but  also  the  degree  of  individual  responsibility  to 
bo  attached  to  them. 

It  has  been  remarked  that  the  conditions  of  safety  and 
economy  in  the  case  of  steam  generators,  as  in  nearly  all 
other  structures,  are  in  direct  antagonism — economy  of 
construction  demanding  the  least  amount  of  costly  materials, 
and  safety  requiring  such  an  excess  of  strength  as  shall 
place  accidents  beyond  all  contingencies  of  use  and  man- 
agement. In  the  forms  of  boilers  which  are  most  exposed 
to  explosions  it  is  customary  to  provide  theoretically  for  a 
factor  of  safety  of  6  to  8  ;  that  is,  an  internal  pressure  of 
six  or  eight  times  the  working  pressure  is  supposed  to  be 
sufficient  to  produce  rupture.  This  theoretical  factor  is, 
however,  seldom  realized.  It  is  doubtful  whether  boilers 
of  the  common  forms  are  ever  manufactured  so  strong  that 
four  times  the  working  pressure,  if  applied,  would  not 
cause  permanent  injury  or  rupture,  and  proof-tests  of  three 
times  the  working  pressure  would  be  objected  to  by  any 
manufacturer,  on  the  ground  that  it  would  permanently 
injure  the  structure. 

There  are  evidently  numerous  possible  causes  of  explo- 
sion, some  of  which  may  be  subjected  to  exact  analysis, 
and  means  of  preventing  such  causes  may  be  provided; 
while  there  are  supposed  to  be  other  causes  not  yet  fully 
understood.  In  a  great  majority  of  cases  it  is  safe  to  sav, 
however,  that  explosions  arise  from  defects  or  other  causes 
simple  enough  in  themselves,  but  which,  at  the  moment, 
arc  either  hidden  from  observation  or  are  unavoidable  ac- 
cidents. Excellence  in  material  and  workmanship,  and  in- 
telligence and  watchfulness  on  the  pari  of  the  attendant, 
are  the  surest  guaranties  of  safety.  Where  such  narrow 
limits  exist,  although  it  may  not  be  possible  to  state  posi- 
tively all  the  causes  of  explosions,  yet  some  of  the  more 
evident  sources  of  danger  may  be  pointed  out.  It  may  lie 
asserted,  for  instance,  as  a  self-evident  truth,  that  the  real 
or  remote  causes  of  all  explosions  may  be  reduced  to  two 
proximate  causes.  First,  insufficient  strength  of  the  struc- 
ture to  resist  the  ordinary  working  pressure.  Such  a  de- 
ficiency in  strength  may  arise  from  an  original  defect  in  the 
materials  or  workmanship  at  the  time  of  construction,  or  it 
may  be  due  to  deterioration  from  use,  from  ordinary  wear 
and  tear,  or  from  injuries  occurring  from  mismanagement, 
want  of  attention  ami  repairs,  etc.  Manufacturers  and 
engineers  are  supposed  to  comprehend  fully  these  causes 
of  danger,  and  it  is  the  object  of  good  engineering  and 
good  management  to  avoid  them.  The  tecond  cause  of 
danger  arises  from  an  accumulation  of  pressure  within  the 
boiler  to  q  dangerous  degree  above  that  which  the  struc- 
ture is  designed  to  resist.  When  the  limit-;  of  safe  work- 
ing pn  nitre  are  exceeded,  the  danger  begins,  and  beyond  a 
safe  proof-tenrion  it  becomes  imminent.  The  accumulation 
of  pressure  may  be  gradual,  and  due  simply  to  the  increase 
which  accompanies  a  continued  evaporation  when  there  is 
not  sufficient  outlet  for  the  steam  constantly  formed,  or  it 
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m:iv,  ncconlins  to  prevailing  ideas,  arise  from  :i  sudden 
evolution  oi     team  in   m  ant    too  great  for  any  ordinary 

,,,,;, r  efflux,  extraordinary  stresses  being  brought  to 

beai  from  the  expansive  Forces  thus  generated. 

ii  regard  to  graduaUtf-increasmg  vressura,  to  what 
extent  maj  the  engineer  or  Btoker  be  held  responsible,  or 

wj,jir  hai   e  i-  necessary  on  his  part  ?  One 

Ived  is,  Ai  whal  rah   fa  time  will  the  pres- 

iven  boiler  increase  if  there  ia  a  constant  rate 

.!: on,  anil  no  outlet  for  t lie  steam?  and 

another,  To  what  extent  can  the  engineer  trust  the  ordinary 

,  to  prevent  this  gradual  increase  or  to  furnish 

.  i  for  the  steam  ? 

Tlie  rate  of  increase  of  pressure  may  he  found  theoreti- 

by  in    "f  a  formula  given  by  Prof,  Zeuner  in  his 

on  'in'  Mechanical  Theory  of  Ural.  Let  T  be  the 
time,  in  minutes,  whieh  must  elapse  from  the  instant  that 
nil  olllu\  of  Steam  is  prevented  in  a  b  tiler  to  the  instant 
when  a  dangerous  or  bunting  pressure  must  follow  :  let  W 
represent  the  weight  of  water  in  the  boiler ;  M  the  tempera- 
ture of  the  water  duo  to  a  dangerous  pie-sure  :  t  the  tem- 
perature due  to  the  working  pressure;  Q  the  quantity  of 
heat,  in  British  units,  transferred  to  the  water  per  minute; 
then 

T  ._wfa-Q 
Q 

will  give,  with  a  sufficient  degree  of  approximation,  the 
tum  in  minutes,  the  mean  specific  heat  of  water  being 
taken  as  unity.  This  formula  shows  that  the  time  will  be 
proportional  directly  to  the  amount  of  water  in  the  boiler, 
to  the  difference  of  temperature*  t\  and  t,  anil  inversely  pro- 
portional tii  the  quantity  Q.  The  fluctuations  of  pressure 
will  be  less  rapid  in  boilers  which  contain  large  quantities 
of  water  and  have  at  the  same  time  a  low  rate  of  evapora- 
tion. Such  conditions  are  found  especially  in  marine  boil- 
ers, while  the  reverse  is  true  for  boilers  containing  small 
quantities  of  water  and  having  rapid  rates  of  evaporation, 
BUCD  as  locomotive  and  tire-engine  boilers.  The  fluctua- 
tions will  also  evidently  be  more  rapid  at  high  pressures 
than  at  low  pressures,  since  at  high  pressures  a  greater 
change  of  pressure  occurs  with  an  equal  difference  of  tem- 
perature- than  at  low  pressures.  The  following  example 
will  exhibit  the  applications  of  the  formula: 

Example  1. — A  marine  tubular  boiler  of  the  largest  size 
W  =  79,000  pounds  of  water.  Suppose  the  working  pres- 
sure pt  I.h  'J  T,  atintisphcres,  and  the  dangerous  pressure  to 
be  4  atmospheres.  The  boiler  contains  5000  square  feet  of 
heating-surface;  and  supposing  the  evaporation  to  be  3 
pounds  of  water  per  hour  for  each  square  foot  of  heating- 
surface,  we  shall  have,  taking  as  a  sufficient,  approximation 
in  round  numbers,  1000  units  of  heat  us  the  thermal  equiv- 
alent of  the  evaporation  of  1  pound  of  water. 

/,  _  t=  29°  F. 

_5000x3x  lft0° 


T  = 


GO 

79000  X  29 

5000  X  3  X  1000 

60 


=  9.1  minutes. 


Example  2. —  The  Steam  Five-Engine. — Taking  an  actual 
case  :  The  boiler  contains  338  pounds  of  water  and  has  157 
square  feet  of  heating-surface.  Supposing  each  square 
foot  of  heatin g  surface  to  generate  only  one  pound  of 
steam  in  one  hour,  the  pressure  will  rise  from  100  to  200 
in  T  =  7  minutes. 

Soft  >>i  Valet  s. — It  is  supposed  that  the  gradual  increase 
of  pressure  above  discussed  can  never  take  place  if  the 
|  -valve  is  in  good  working  order  and  if  it  have  proper 
proportions.  It  should  bo  observed,  however,  that  engi- 
neers do  not,  in  practice,  place  their  trust  in  the  safety- 
valve  alone,  and  that  to  their  watchfulness  and  attention 
the  public  are  i  tore  indebted  for  safety  than  to  the  appa- 
■  nieh  ia  designe  1  t"  regulate  the  pressure. 

The  tlo  [area  of  orifice  O'  for  the  efflux  of  a  given 

quantity  of  steam  from  a  li  tiler  into  the  atmosphere,  sup- 
posing this  orifice  to  be  a  circular  area,  maybe  determined 
bv  Brsl  ascertaining  the  theoretical  velocity  of  efflux,  and 
multiplying  this  by  a  coefficient  ascertained  by  experi- 
ments, it  has  been  en  *  the  cross-section  of 
the  efflux-pipe  or  the  area  of  the  conical  safety-valve  by 
empirical  formulas,  resulting  from  actual  experience. 
The  experiments  made  by  Mr.  R.  1'.  Napier  on  the 
efflux  of  -team  at  different  pressures  and  with  different 
orifices  have  not  only  furnished  the  meant  of  determining 
the  coefficients  of  efflux,  but  for  determining  empirical 
formulas  for  the  area  required  for  th.  discharge  of  a 
given  freight  of  steam  per  sect. nd.  An  approximate  for- 
mula given  by  Rankine  is  as  follows:  Winn  the  pressure 
in  the  boiler  is  equal  to  or  greater  than  live-thirds  the  ex- 


ternal pressure,  the  weight  of  steam  discharged  from  an 

,  pi  being  the 


orifice  of  unit  of  area  in  one  second  is  W  = 

boiler-pressure  in  unit  of  weight  on  unit  of  surface.  The 
number  of  pounds  of  steam  discharged  per  square  inch  of 
area  per  second,  the  boiler-pressure  being  pa  pounds  per 

pi 
Square  inch,  will  bo  W  =  — "-,  and  for  an  orifice  0  it  will  be 

0  W  =  ;'--  X  0  =  W,  then  0  =  ~. 
(0  p2 

Example. — Suppose  a  boiler  to  evaporate  1S00  pounds  of 
water  per  hour,  what  area  of  orifice  (supposed  to  have  the 
form  of  a  cone  of  the  shape  of  the  contracted  vein)  will  he 
sufficient  for  the  discharge  of  all  the  steam,  the  pressure  in 
the  boiler  being  4  atmospheres,  or  5S.8  pounds  per  square 
inch  ?     We  shall  have 


70 


1S00 


"  58.8"  X  3000 


70 

5S.8 


X  0.5  =  0.60  square  inches. 


It  is  thus  seen  how  small  an  area  of  orifice  is  sufficient  to  dis- 
charge all  the  steam  in  the  example  given. 

The  ordinary  safety-valve  is  a  disk  with  a  bevelled  edge, 
resting  on  a  corresponding  seat.  Tho  disk  is  kept  down 
against  the  boiler-pressure  by  external  pressure  variously 
applied,  either  by  a  weight  acting  with  a  leverage  or  by  a 
spring.  The  opening  for  the  efflux  of  steam,  created  by  tho 
rise  of  the  valve,  is  thus  an  annular  opening,  the  area  of 
which  may  be  approximately  found  by  multiplying  the 
mean  circumference  of  the  disk  by  the  rise  of  the  valve 
measured  perpendicularly  to  the  bevelled  edge.  Represent- 
ing the  orifice  by  0,  the  height  of  rise  by  (\  and  the  mean 
circumference  by  e,  the  opening  or  orifice  will  be  approxi- 
mately 0  —  /  X  c.  In  the  above  example  we  should  have 
0  =  0.00  square  inch  =  /Xf-  If  the  diameter  of  the  disk 
of  the  valve  is  G  inches,  the  circumference  will  be,  approxi- 
mately, IS  inches,  and  1=  -'■  =  —  ;  the  rise  of  the  valve 
1 S  ',',  0 

will  be  ^th  of  an  inch.  As  the  rise  Ms  a  result  of  forces 
the  magnitudes  of  which  are  not  easily  determined,  there  ia 
a  difficulty  in  applying  theoretical  rules  to  the  subject.  Ono 
English  empirical  rule  is  that  the  safety-valve  area  shall 
have  half  a  square  inch  for  each  square  foot  of  fire-grate,  or 
.025  of  a  square  inch  for  each  square  foot  of  heating- surface. 
Others,  quoted  by  Rankine,  arc  as  follows:  Let  A  be  the 
area  of  the  piston,  V  its  velocity  in  feet  per  minute,  P  tho 
excess  of  pressure  in  the  boiler  above  that  of  tho  atmo- 
sphere in  pounds  on  the  square  inch  j  then  the  area  will  bo 

a  =  A^iup'ncarly- 

Another  quoted  by  the  same  author  is  :  "  a  =  area  in  squaro 
in 'lies  =  from  w^th  to  ^th  of  the  number  of  pounds  of  coal 
burned  per  hour,  or  <i  the  area  in  square  inches  =  ^igth  to 
Y^ijth  of  the  water  evaporated  per  hour." 

The  French  rule  for  the  diameter  of  the  valve,  as  given 
by  Pcclet,  is — 

D  =  2.P 


S'  =  5.30 


n-0.412 

(In  these  formulas  D.  the  diameter  of  the  disk,  is  given 
in  centimetres;  S  is  the  heating-surface  in  square  metres; 
S',  the  area  of  the  disk  in  square  centimetres;  and  »  tho 
pressure  in  atmospheres.)  In  Germany  the  lawn  rcquiro 
that  the  area  of  the  disk  of  the  valve  shall  be  determined 
by  a  rule  which  may  be  stated  as  follows  :  V  being  the  ab- 
solute internal  pressure,  the  area  of  the  disk  in  square 
inches  for  each  square  foot  of  heating-surface  is  to  bo  de- 
termined by  the  formula 

A_  " 

A_  P  +  15- 

In  all  cases  it  is  not  only  a  matter  of  observation,  but  a 
theoretical  law,  that  as  soon  as  efflux  begins  there  is  a  con- 
siderable diminution  of  pressure  underneath  the  valve  ;  and 
numerous  devices  have  been  proposed  by  which  the  opening 
of  the  valve  shall  not  be  influenced  by  the  pressure  in  tho 
orifice,  but  by  the  action  of  the  pressure  at  a  point  remote 
from  the  orifice.  The  equilibrium  between  the  full  internal 
pressure  of  the  boiler  and  the  external  forces  acting  upon 
the  valve  is  then  not  disturbed  by  the  actual  pressure  in  the 
orifice.  This  seems  to  be  the  only  principle  that  can  ren- 
der the  safety-valve  a  perfect  regulator  of  pressure. 

There  are  supposed  to  be,  under  some  circumstances, 
sudden  evolutions  of  steam  in  such  quantities  that  no  re- 
lief is  poKsibie  through  the  medium  of  safety-valves,  how- 
ever perfect  they  may  be  in  their  action,  and  under  circum- 
stances in  which  no  warning  occurs.     In  regard  to  such 
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causes  there  is  much  diversity  of  opinion,  but  thejr  are 
supposed  to  bo  connected  with  a  deficiency  of  water  in  the 
boiler,  and  it  is  considered  of  vital  importance  to  keep  up 
the  supply  under  all  circumstances. 

As  long  as  it  is  necessary  to  construct  steam-boilers  with 
large  shells,  put  together  in  pieces,  fastened  by  seams,  tho 
factor  of  safety  being  only  4  or  6,  it  must  happen  that  of 
the  large  number  in  daily  use  some  must  yield  to  the  heavy 
internal  pressures,  and  explode.  The  sectional  boiler  is 
gaining  popularity  continually,  not  so  much  from  its  evap- 
orative powers,  as  from  the  fact  that  it  has  a  very  large 
factor  of  safety,  probably  as  high  as  20.  Mr.  Perkins  of 
London,  grandson  of  the  inventor  Jacob  Perkins,  uses 
Steam  in  several  small  boats  at  pressures  of  200  and  &00 
pounds  per  square  inch,  the  boilers  being  of  the  class 
called  sectional  boilers.  The  actual  risk  with  these  boilers 
at  this  high  pressure  is  probably  not  as  great  as  that  with 
ordinary  shell  boilers  carrying  SO  to  100  pounds  pressure. 

The  cylinder,  as  applied  to  the  steam-engine,  comprises 
all  forms  of  the  chamber  or  working  space  in  which  the 
steam,  by  acting  upon  a  movable  surface,  produces  motion 
against  a  resistance.  This  working  chamber  is  almost 
universally  cylindrical,  and  the  movable  surface  is  usually 

Fig.  21. 


!]  gp^^W^  _|  p 


Fig.  22. 


the  end  of  a  piston  of  a  cylindrical  form  accurately  fitted 
to  the  interior  of  the  cylinder,  and  moving  in  the  direction 
Of  the  axis  of  the  cylinder.  This  most  common  form  of  a 
cylinder  is  shown  in  Fig.  21.  which  represents  a  longitu- 
dinal section  of  a  cylinder,  with  its  piston  and  piston-rod. 
Fig.  22  represents  a  sec- 
tion of  the  cylinder  <>f 
the  Corliss  engine.  It 
shows  a  different  ar- 
rangement of  openings 
for  the  entrance  and  ex- 
haust of  steam.  Fig.  23 
represents  the  piston 
with  its  packing-rings; 
these  rings  serve  to  pre- 
vent the  escape  of  steam  past  the  piston.  Figs.  24  and  25 
are  sketches  illustrating  the  rotary  forms  of  engine  as  in- 
vented by  Watt  anil  Bramah  respectively.  In  these  en- 
gines the  cylinders  arc  truly  cylindrical,  but  the  pistons 
revolve  about  the  axes  of  the  cylinders.  The  action  of  the 
steam  in   each   of  these  may  be  seen   by   inspection.     Of 

Fio.  23.  Fig.  24. 


many  hundreds  of  devices  of  rotary  engines  these  are  the 
principal  types.  En  the  oompound  engine  the  steam  per- 
forms its  work  in  two  or  three  cylinders  successively. 
These  devices  need  not  be  here  described  in  detail,  as  they 
are  introduced  merely  to  exhibit  a  tew  of  the  various  forms 
of  cylinders  or  working  chambers  which  have  been  em- 
ployed. 


Tho  following  cut  (Fig.  26)  exhibits  the  mechanism  of 
the  ordinary  non-condensing   stationary  steam-engine,  by 
jr1G  25.  which  the  reciprocating  recti- 

lineal motion  of  the  piston 
and  piston-rod  is  converted 
into  continuous  rotary  mo- 
tion. In  this  cut,  C  repre- 
sents the  cylinder,  C  tho 
cross-head  moving  in  guides, 
C"  tho  crank,  C"  the  con- 
necting-rod, F  the  fly  or 
band-wheel,  «  the  steam-pipe. 
Fig.  27  represents  generally 
the  corresponding  features  of 
the  Corliss  engine,  and  Fig. 
28  the  mechanism  of  tho 
American  beam  engine,  as 
designed  for  large  steamships 
and  river  boats.  In  this 
sketch  C  represents  the  cy- 
linder, C"  tho  condenser,  B 
tho  working-  (or  "  walking-") 
beam,  C"  the  connecting- 
air-pump,  V  valve-gearing. 


the   cranli 


Babcock  and  Wilcox  Horizontal  Stationary  Engine. 

Fig.  29  exhibits  an  arrangement  of  mechanism  of  a  com- 
pound engine  for  a  propeller. 

Fig.  27. 


The  Corliss  Steam-engine. 

These  illustrations  exhibit  a  few  of  the  forms  of  combi- 
nation  which  tho  mechanism  of  the  engine  takes  under 
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different  circumstances  but  it  is  impossible  in  a  brief 
sketch  to  describe  minutely  even  these  general  forms,  mnofa 
less  to  mention  nil  the  various   combinations   which   the 


mechanism  assumes.  A  few  general  classifications  only 
oan  be  given.  A  single-acting  engine  (e.g.  the  Cornish 
pumping  engine)  is  one  in  which  the  steam  acts  upon  one 


side  of  the  piston  only,  the  opposite  end  of  the  cylinder 
being  open.  A  double-acting  engine  is  one  in  which  the 
Bteam  nets  on  both  sides  <>f  the  piston  alternately.  A  di- 
rect-acting engine  is  one  in  which  the  connecting-rod  ex- 
tends beyond  the  cross-head,  away  from  the  cylinder,  and 
a  back-acting  engine  ono  in  which  the  connecting-rod  is 
brought  from  the  cross-head  back  toward  the  cylinder  or 
beyond  it.  Engines  arc  also  classed  as  vertical  or  horizon- 
tal, according  as  the  cylinder  is  vertical  or  horizontal.  An 
oacillating  engine  is  one  in  which  the  cylinder  is  mounted 
on  trunnions,  the  steam  being  received  and  discharged 
through  the  trunnions.  Such  engines  have  no  connecting- 
rod,  the  piston-rod  being  directly  connected  with  the  crank. 

Nearly  all  marine  engines,  except  the  beam  engine,  have 
two  cylinders,  connecting  with  cranks  at  right  angles  to 
each  other  (see  Fig.  29),  in  order  to  equalize  the  action  of 
the  power. 

Another  mode  of  descriptive  designation  of  engines  re- 
lates to  the  general  nature  of  the  machine  and  kind  of 
work  which  it  performs;  for  example,  marine  engine,  sta- 
tionary engine,  portable  engine,  locomotive  engine,  hoisting 
engine,  pumping  engine,  etc.,  each  of  these  varieties  having 
it^  characteristic  mechanism  and  connections.  In  the  ro- 
tary engine  the  motion  of  the  piston  or  its  equivalent  is 
circular  and  continuous  in  one  direction,  and  what  is  the 
crank-shaft  in  other  engines  is  in  this  the  shaft  on  which 
the  piston  revolves.  No  piston-rod,  connecting-rod,  or 
crank  is  required  ;  and  thus,  as  far  as  these  parts  are  con- 
cerned, the  mechanism  is  the  most  simple  and  compact  of 
all  engines.  The  difficulty  of  providing  a  perfectly  steam- 
tight  working-space  for  the  steam  in  this  class  of  engines, 
with  freedom  from  excessive  friction,  and  the  existence  of 
other  defects  which  no  inventor  has  yet  remedied,  render 
this  form  very  inefficient,  notwithstanding  its  compactness. 

The  cylinder  and  common  pinion,  with  the  piston-rod, 
connecting-rod,  and  crank,  may  therefore  be  regarded  as 
the  elements  of  the  mechanism  in  universal  use,  whatever 
may  be  the  other  parts  of  any  particular  combination.  To 
this  form  we  shall  refer  in  discussing  the  subject  of  valve- 
gearing.  The  term  valve-gearing  comprises  all  the  special 
mechanism  attached  to  the  cylinder,  which,  deriving  it- 
motion  indirectly  from  the  motion  of  the  piston,  acts  in 
such  a  manner  as  to  open  and  close,  at  proper  times,  the 
which  the  steam  enters  and  is  discharged  from 
the  cylinder.  Those  pieces  of  this  mechanism  which  act 
directly  to  close  the  passages  arc  called  valves.  The  mech- 
anism bj  which  they  are  moved  is  properly  the  valve-gear- 
ing, A  full  description  of  the  common  slide-valve.' with 
the  principles  of  mechanism  involved  in  its  use,  will  illus- 
trate the  subject;  other  kinds  of  valves  and  their  special 
mechanisms  will  then  need  only  a  passing  notice. 

Pig.  21,  already  given,  shows  a  section  of  a  cylinder  by 
which  the  action  of  the  common  1>  slide-valve  (so  called 

I i  the  Bhftpe  of  its  section)  may  be  explained.     In  this 

Bcotion  V  represents  the  valve,  situated  in  a  rectangular 
b.\  or  casing,  which  is  in  full  communication  with  the 
boiler  when  the  engine  is  running.  This  box.  called  the 
steam-chest,  situated  on  the  side  of  the  cylinder  and  form- 
ing part  of  it.  is  constantly  full   of  steam  at  nearly  the 

boUcr-pre-iire  when  the  engine  is  in  motion.  S  S  ;u  e  pas- 
sages called  steam-passages  leading  from  this  chest  to  the 
ends  of  the  cylinder;  E,  a  passage  called  the  exhaust-port 
leading  to  the  open  air  or  to  the  condenser.  The  ports  are 
long  rectangular  openings  in  a  plane  surface  on  the  side 
of  the  cylinder.  The  valve  V  has  such  form  and  dimen- 
sions that  it  covers  all  these  ports  when  in  its  neutral  or 


middle  position,  and  is  caused  to  slide  back  and  forth  just 
enough  to  uncover  alternately  the  steam-ports  S  B,  the 
amount  of  this  sliding,  even  in  the  largest  engines,  in  which 
the  valve  may  have  a  superficial  area  of  several  square  feet, 
being  only  3  or  4  inches.  In  small  engines  the  extent  of 
sliding  in  one  direction  may  be  only  a  fraction  of  an  inch. 
This  movement  of  the  valve  to  the  right  and  left  is  produced 
by  means  of  an  eccentric  or  small  crank  and  a  special  con- 
nected rod  attached  to  the  valve,  by  which  its  motions  are 
made  to  correspond  in  point  of  time  with  the  motions  of 
the  piston  ;  but  the  eccentric  and  main  crank  being  keyed 
to  the  shaft  in  different  positions,  these  motions,  although 
taking  place  in  the  same  times,  will  not  at  each  moment 
correspond  in  direction  or  velocity. 

It  will  be  seen  from  the  figure  that  the  piston  is  at  tho 
end  of  its  stroke,  and  its  return  to  the  opposite  end  depends 
on  its  receiving  the  impulse  of  steam  admitted  from  the 
steam-chest  just  at  this  moment  to  drive  it  back.  It  will 
be  observed,  also,  that  the  valve  has  been  moved  from  its 
central  position,  covering  all  the  ports,  already  sufficiently 
far  to  open  the  steam-port  on  the  right  a  small  amount, 
and  steam  is  already  admitted  and  fills  the  narrow  space 
to  the  right  of  the  piston.  Thus,  the  full  boiler-pressure, 
or  nearly  so,  is  already  acting  on  the  right  of  the  piston  to 
drive  it  back.     Tho  condition  of  things  on  the  left  of  the 

Jnstun  at  this  moment  is  quite  different.  The  steam  which 
las  been  confined  in  that  part  of  the  cylinder  to  the  left, 
and  which  by  its  expansive  action  has  driven  the  piston 
toward  the  right,  is  now  free  to  pass  from  this  space  into 
the  atmosphere  back  through  the  steam-port  S  through 
which  it  came,  but  not  into  the  steam-chest — the  port  S 
now  leading  through  the  hollow  of  the  valve  to  the  cj-haust- 
port;  and  this  opening  is  by  the  movement  of  the  valve 
already  larger  than  the  opening  for  admission  on  the  right. 
The  phenomena  which  now  take  place  while  the  piston 
moves  from  the  right  to  the  left  arc  as  follows:  The  valve 
completes  its  excursion  to  the  left,  and  returns,  so  as  to  shut 
off  the  supply  of  steam  on  the  right  of  the  cylinder,  while 
the  piston  is  still  in  motion  to  the  left.  After  the  supply 
is  cut  off,  the  confined  steam  continues  to  act  by  its  expan- 
sion alone,  no  more  being  admitted.  The  point  at  which 
this  occurs  is  called  the  point  of  cut-off.  The  fraction  of 
the  stroke  at  which  this  occurs  depends  on  the  dimensions 
of  the  valve  and  the  arrangement  of  the  mechanism  by 
which  it  is  moved.  It  may  happen,  also,  that  by  the  same 
movement  of  the  valve  on  its  return  to  the  right,  and  while 
the  piston  is  still  moving  to  the  left,  the  exhaust-passage 
i-  closed  so  as  to  confine  a  portion  of  the  steam  in  the  left- 
hand  part  of  the  chamber,  to  act  as  a  sort  of  cushion. 
This  will  occur  at  the  moment  the  inner  edge  of  the  hollow 
part  of  the  valve  on  the  left  reaches  the  inner  edge  of  the 
steam-port.  These  phenomena  may  be  illustrated  by  a 
larger  sketch  of  the  valve  and  the  ports. 

Fig.  30  represents  on  a  larger  scale  a  section  of  a  simple 
slide-valve  and  the  cylinder  ports,  the  valve  being  in  its 
middle  or  neutral  position,  covering  all  the  ports.  It  will 
be  observed  that  the  outer  edges  of  the  valve  project  be- 
yond the  edges  of  the  steam-ports,  so  that  in  this  position 
of  the  valve  the  ports  arc  more  than  covered  by  the  valve. 
This  projection  beyond  the  edges  of  the  port  is  called  the 
outeiae  lap.  It  exercises  an  important  influence  on  the 
distribution  of  the  steam.  The  inside  edges  of  the  hollow 
part  of  the  valve  also  project  over  the  inner  edges  of  tho 
steam-ports.  This  projection  i>  called  the  inside  lap;  it 
is  always  relatively  small,  and  often  does  not  exist  to  an 
appreciable  amount.     Now,  suppose  the  valve  to  begin  to 
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movo  to  the  right.     The  first  phenomenon  that  occurs  will 
be  the  opening  of  the  communication  on  the  right  between 

Fig.  30. 


the  steam-port  S  and  the  exhaust  E.  This  movement  is 
generally  only  a  fraction  of  an  inch.  The  piston  is  now 
on  its  way  to  the  left,  and  near  the  end  of  its  stroke;  and, 
as  the  sketch  shows,  the  corresponding  communication  on 
the  left  with  the  exhaust  is  already  closed ;  the  piston  is 
already  acting  against  a  cushion  of  partially-exhausted 
steam  on  its  left.  As  the  valve  continues  to  move  to  the 
right,  the  outer  edge  of  the  valve  C  on  the  left  approaches 
the  edge  of  the  steam-port,  and  at  a  certain  instant  opens 
that  port,  letting  new  or  "live"  steam  from  the  boiler  into 
this  end  of  the  cylinder,  which  mingles  with  the  exhaust 
steam  already  confined  there  as  a  cushion.  This  phenom- 
enon usually  takes  place  but  an  instant  before  the  piston 
reaches  the  end  of  its  stroke,  in  order  that  it  may  meet  not 
only  a  cushion  of  exhausted  steam,  but  of  steam  at  full 
pressure  from  the  boiler.  The  action  of  the  inside  lap  is 
of  some  importance,  as  far  as  the  cushioning  is  concerned, 
and  it  also  acts  to  prolong  the  expansion  to  a  limited  ex- 
tent, as  may  be  made  evident  if  the  motion  of  the  closing 
and  opening  of  the  left-hand  steam-port  is  considered  for 
a  moment. 

Fig.  30  represents  not  only  the  slide-valve  and  the  open- 
ings in  the  cylinder,  but  also,  by  the  circular  diagram  on 
the  left,  a  graphical  method  of  determining  the  phenomena 
of  the  distribution  of  steam,  and  of  adjusting  the  parts  of 
the  valve-gearing.  In  this  diagram  0  represents  the  centre 
of  the  crank-shaft;  0  E  the  eccentric  radius  or  crank-arm 
of  the  eccentric  which  drives  the  valve;  E'O  E  the  angle 
of  advance — i.  '■.  the  angle  which  the  eccentric  crank  makes 
with  the  perpendicular  to  line  of  motion  of  the  end  of  the 
eccentric  rod.  A  circle  described  on  0  E  as  a  diameter  is 
called  the  val re-circle ;  it  furnishes  a  scale  of  distances 
travelled  by  the  valve  in  its  movement  to  the  right  and 
back  to  its  central  position.  In  this  diagram,  which  may 
be  enlarged  in  scale  for  distinctness,  0  E  represents  the 
eccentricity;  a  b,  the  throw  of  the  valve;  0  I  represents 
a  rl,  the  outside  lap,  and  0  /'  represents  e  f,  the  inside  lap. 
The  two  small  circles  drawn  about  the  centre  0  are  called 
lap-circles.  The  circle  drawn  with  0  R  as  a  radius  repre- 
sents the  crank-pin  circle  of  the  engine.  It  should  be 
drawn  to  a  larger  scale.  For  want  of  space  in  this  dia- 
gram it  is  taken  the  same  as  that  described  by  the  eccen- 
tric radius.  If  we  suppose  the  crank  of  the  engine  to  bo 
on  its  dead-point  at  R,  and  to  move  in  the  direction  of 
the  arrow,  the  property  of  the  valve-cirele  0  p'  E  is  this — 
that  for  any  position  of  the  crank,  such  as  H5,  if  a  line  bo 
drawn  through  0  and  prolonged  to  meet  the  valve-cirele, 
the  distance  0  p'  will  give  the  true  distance  of  the  valve  to 
the  right  of  its  middle  or  neutral  position.  In  the  position 
of  the  valve  shown  in  the  sketch  the  crank  is  at  R6,  and 
the  valve  is  ready  to  begin  its  movement  to  the  right. 
When  the  crank  arrives  at  R,  tho  dead-point,  the  valve 
has  moved  a  distance  0  X',  which  is  a  little  greater  than 
the  outside  lap  Of  or  c  rl,  and  hence  steam  is  already  ad- 
mitted to  tho  piston.  Tho  point  of  admission  is  found  by 
taking  tho  intersection  X'"  of  the  valve-circle  with  the 
outside  lap-circle,  and  drawing  through  0  the  line  0  R". 
This  gives  tho  angle  of  lead,  and  the  distance  I  x* is  the 
had  of  the  valve.  The  point  of  cut-off  is  found  by  taking 
the  second  intersection  //  of  the  valve  -circle  with  the  out- 
side lap-circle;  this  shows  the  angle  R  0  It5  through  which 
the  crank  has  revolved  to  the  time  when  the  valve  has 
completed  its  movement  to  tho  right,  and  has  eomo  back 
to  the  point  at  whlefa  its  outer  edge  V  (doses  the  steam- 
port  again,  cutting  off  the  steam.  The  intersections  of  the 
inside  lap -circle  will  det  ermine  tho  points  of  release 
or  exhaust  and  compression.  In  this  diagram  four  quan- 
tities aro  represented  :  the  eccentricity,  0  E  —  c  ;  the  angle 
of  sdvanoe,  E'  0  El  <l  ;  the  outside  lap,  =1 ;  and  tho  in- 
side lap,  —I'.  Tho  adjustment  of  these  quantities,  which 
can  bo  graphically  made,  will  determine  tho  degree  of  ex- 


pansion, the  lead,  the  point  of  release,  and  the  compres- 
sion, and  the  proper  arrangement  of  the  mechanism  for 
any  degree  of  expansion.  This  mode  of  determining  these 
quantities  is  due  to  Dr.  Zeuner.  With  a  crank-pin  circle 
and  cylinder  drawn  to  the  same  scale,  the  position  of  tho 
piston  for  any  portion  of  the  crank  may  be  determined  by 
taking  the  length  of  the  connecting-rod  as  a  radius,  and 
laying  off  this  length  from  the  position  of  the  crank  to  the 
central  line  of  motion  of  the  cross-head. 

The  adjustment  of  the  single  slide-valve  with  a  single 
eccentric,  when  once  made,  cannot  be  easily  changed  while 
the  engine  is  running.  Where  this  is  desirable  in  order  to 
change  the  degree  of  expansion,  and  by  that  means  the 
power  of  the  engine,  the  link-motion  is  generally  used. 


Fi«.  31. 


This  is  a  device  shown  in  Fig.  31,  by  means  of  which  the 
angle  of  advance  and  the  eccentricity  are  simultaneously 
altered;  and  it  is  accomplished  by  means  of  two  eccentrics 
C  C  and  a  link  L,  the  effect  of  the  two,  with  the  link,  being 
to  make  one  virtual  eccentric.  The  arrangement  shown  in 
Fig.  31  is  that  commonly  used  in  locomotives,  and  is  known 
as  Stephenson's  link-motion.  It  is  arranged  with  a  re- 
versing lever  >■',  by  which  either  the  eccentrics  C  and  C 
can  be  caused  to  move  the  valve  quite  independently  of 
each  other,  but  one  giving  a  forward  motion  and  the  other 
a  backward  motion  to  the  engine.  At  positions  of  the  link 
intermediate  between  these  the  virtual  eccentric,  which  is 
the  resultant  of  the  two,  controls  the  movements  of  the 
valve,  and  varies  the  degree  of  expansion.  The  notches 
in  the  arc  (a)  determine  certain  positions  of  tho  link  with 

Fig.  32. 


refereneo  to  the  valve-stem  V.  Applying  Zeuner's  valve- 
circle  diagram  to  the  Stephenson  link  with  open  rods,  as  in 
Fig.  32,  <>  E  is  tho  eccentric  and  VOE  angle  of  advance 
for  full  forward  gear  (Notch  4).  For  the  3d  notch,  0  E' 
gives  the  corresponding  eccentric  and  angle  of  advance, 
and  so  on  to  mid  gear  (Notch  0),  in  which  the  eccentricity 
is  0  E""  and  tho  angle  of  advance  1*0°.  The  points  of  ad- 
mission a,  a',  a",  a'"  on  the  left,  from  mid-gear  to  full- 
gear,  the  corresponding  angles  of  lead,  the  points  of  cut- 
off, p,  p',  p" ,  p'" ,  p"",  the  points  of  release,  d,  dr,  d",  d'" , 
on  the  right  of  the  piston,  and  tho  points  of  compression, 
c,  c\  c",  c'",  on  tho  right,  are  all  shown  for  the  different 
grades  of  expansion;  and  the  study  of  the  diagram  will 
also  show  the  variations  of  lead,  lx,  for  these  different 
grades. 

It  is  not  practicable  to  enter  here  into  a  discussion  of 
this  valve-gear,  nor  to  describe  tho  various  other  link- 
motions  which  have  been  proposed,  but  simply  to  illustrate 
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the  most  common  device  for  altering  the  degree  of  expan- 
sion and  for  reversing  bv  the  double  eccentric  and  link. 
The  subject  is  fully  discusseJ  in  Zeuner's  work  on  valvo- 

gearing.  , 

Tlic  extent  of  sliding  movement  of  the  valve  is  a  con- 
i  11  tauoe,  Binee  tin-  hurtful  work  of  its  tYie- 
tion  depends  directly  on  the  extent  of  its  motion.  When 
slide-valves  are  very  large,  this  useless  work  become-  an 
I  .  ,,,  .-,.  There  are  two  means  of  re- 
ducing it:  first,  by  reducing  the  travel  or  spare  passed 
over  at  each  stroke;  and,  second,  by  relieving  the  hack  of 

i  e  from  a  portion  fig.  33. 

of  the  pressure  of  the 
steam  in  the  valve  oheSt. 
I  i  r,  33  representa  a  valve 
in  which  both  these mcth- 
e  nsed.  1'  isa  plan 
of  one-half  the  valve, 
and  S  a  se  ition.  There 
arc  two  b  team -ports  »* 
on  each  side  of  the  ex- 
hanst-port.  When  the 
\  ;ii  \  .■  moves  from  left  to 
right,  for  instance,  both 
no  i  •  8  «  on  the  left  are 
I  intuit  meous- 
ly  ;  steam  enters  the  outer  Double-ported  Equilibrium  Slide- 
port  directly  from  the  valve- 
Bteam-chest,  and  the  inner  port  indirectly  through  the 
arched  opening  in  the  valve  0.  the  exhaust  taking  place 
on  the  opposite  side,  into  the  hollow  of  the  valve  and  into 
the  exhaust-port  E.  A  partial  vacuum  is  maintained  on 
the  back  of  the  valve  by  means  of  a  packing-ring  r  r, 
which  slides  against  the  lower  surface  of  the  steam-chest 
cover,  the  space  enclosed  between  this  and  the  valve  being 
connected  with  the  condenser.  This  kind  of  valve  is  called 
an  equilibrium  double-ported  slide-valve.  The  valve  of 
which  this  is  a  representation  had  a  total  length  of  over  5 
feet  and  a  width  of  over  4  feet,  the  diameter  of  the  pack- 
ing-ring being  about  4  feet ;  the  extreme  travel  of  the  valve 
in  one  direction  being  only  5  inches,  the  outside  laps  less 
than  3  inches,  and  the  inside  laps  only  ^jd  of  an  inch.  It 
formed  a  part  of  the  mechanism  of  a  large  marine  engine. 
To  avoid  long  steam-passage-,  which  are  disadvantage- 
ous, two  slide-valves  are  often  connected  by  a  bar  and  at- 
tached to  the  same  valve-stem  within  the  chest,  these 
separate  valves  being  then  placed  near  the  ends  of  the 
cylinder  and  having  a  common  exhaust. 

Expansion- Valve*  and  Citt-Offs  designate  special  com- 
binations of  valve-mechanism  by  means  of  which  th  ?  steam 
may  be  suddenly  cat  off  at  any  point  of  the  stroke  inde- 
pendently of  any  other  phenomena  of  the  distribution  of 
steam.  The  simple  slide-valve,  moved  by  a  single  ec- 
centric, cannot  be  arranged  to  cut  off  the  steam  at  less 
than  one-half  the  stroke  advantageously,  because,  as  will 
be  evident  from  the  inspection  of  the  valve-diagrams  for 
the  link-motion,  where  the  higher  grades  of  expansion  are 
used,  the  compression  and  release  begin  so  much  earlier 
that  the  power  of  the  engine  exerted  in  each  stroke  is 
diminished,  anil  the  efficiency — L  e.  the  economy — of  the 
power  is  also  diminished.  To  preserve  the  efficiency  of 
the  steam  undiminished,  and  to  place  in  the  hands  of  the 
engine-driver  the  means  of  adapting  the  power  of  the  cn- 
to  the  work  to  be  performed,  two  systems  of  construc- 
tion are  employed — one  in  which  the  variation  in  the  ex- 
pansion may  be  adjusted  or  controlled  by  the  engine-driver 
by  hand ;  for  instance,  when  for  a  considerable  period  of 
time  the  engine  is  not  required  to  perform  its  full  amount 
of  work,  and  a  -ingle  adjustment  for  the  given  time  is  all 
that  is  required;  and  second,  when  a  momentary  variation 
of  power  ma  isable,  so  that  the  speed  of  the  engine 

may  remain  invariable.  The  first  system  is  an  arrange- 
ment of  expanaion-valvetj  operated  as  required  by  the  en- 
gine-driver; and  the  second  system  the  "cut-off"  system, 
in  which  the  degree  of  expansion  or  the  supply  of  steam  at 
;ulated  by  the  governor. 
t  variety  of  expansion-valves,  as  well  as  variable 
cut-offs,  are  employed  in  practice,  and  we  will  give  such 
examples  only  as  will  illustrate  the  systems.  The  most 
common,  and  perhaps  the  most  simple  and  perfect,  expan- 
sion-valve is  exhibited  in  Fig.  34.  In  this  figure  the  upper 
surface  of  the  D-valve  is  made  plane,  and  it  is  extended 
some    distance    be;  Flo  34 

the  outside  laps,  a  mor- 
tise or  rectangular  ap- 
erture, nearly  equal  in 
area  to  the  steam-port. 
being  made  in  the 
The  valve  ia  in  other  re- 
spects precisely  like  all  other D  slide-valves,  and  is  moved  by 
an  eccentric,  sometimes  by  two  eccentrics,  with  a  link  for  re- 
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versing  the  engine.  The  expansion-valve  consists  of  two 
plates  E  sliding  on  the  top  of  the  D-valve  (which  is  called 
in  this  combination  the  dietribution-valve).  These  two 
plates  are  on  the  same  valve-stem  S,  which  passes  through 
both,  and  is  supplied  with  screw-threads,  right  and  left 
hand,  so  that  when  the  stem  is  turned  on  its  axis  the  two 
plates  will  approach  or  recede  from  each  other.  On  their 
distance  apitrt  depends  the  period  of  cut-off,  and  a  device 
may  be  attached  to  the  valve-stem  outside  of  the  stcara- 
chest  by  means  of  which  this  distance  can  be  made  greater 
or  less  by  turning  a  hand-wheel  even  while  the  engine  is 
running.  The  degree  of  expansion  is  thus  controllable  by 
hand.  The  expansion-valve  is  moved  by  a  separate  ec- 
centric. 

Governor  Out-Ojfi. — Devices  for  cut-offs  adjustable  by  the 
governor  are  very  numerous,  and  it  is  impracticable  to  de- 
scribe even  a  few  of  the  best  in  detail ;  all  that  can  here  bo 
attempted  ia  t"  illustrate  the  principles  of  their  action  by 
reference  to  one  or  two  examples.  The  old  combination 
of  the  governor  and  throttle-vaivc  is  not  a  cut-oft'.  Ds 
action  is  to  diminish  or  increase  the  pressure  in  the  cylin- 
der as  the  speed  of  the  engine  is  increased  or  lessened,  and 
thus  diminish  or  increase  the  work  per  stroke:  but  a  dim- 
inution of  the  initial  pressure  in  the  cylinder  and  the 
pressure  throughout  the  stroke  entails  waste  of  beat  and 
power,  and  is  therefore  only  admissible  where  these  con- 
siderations are  not  regarded  as  important.  In  stationary 
engines  employed  for  many  purposes  it  is  not  only  im- 
portant in  point  of  economy  that  this  waste  should  be 
avoided,  but  the  character  of  the  work  may  be  such  that 
variations  of  speed,  to  any  considerable  degree,  arc  to  bo 
avoided.  The  action  of  the  governor  in  causing  a  complete 
cut-off  of  the  steam  at  any  point  of  the  stroke  depends 
primarily  upon  the  speed  of  the  engine  by  which  it  is 
moved  i  see  60VEBNOR),  and  secondarily  upon  its  connection 
with  the  valves  which  close  the  steam-ports.  The  power 
of  the  governor  is  not  sufficient,  generally,  to  move  these 
valves  directly,  and  hence  its  action  consists  in  nearly  all 
cases  in  throwing  into  or  out  of  gear  mechanism  driven  by 
the  engine  itself;  by  which  the  requisite  movement  of  the 
valve  is  produced.  One  mode  consists  in  a  sudden  discon- 
nection of  the  mechanism  which  moves  the  valve,  which  is 
then  driven  back  so  as  to  cover  the  steam-port  by  means 
of  a  weight  or  spring.  The  closing  of  the  valve  is  thus 
almost  instantaneous — a  matter  of  importance  both  in  the 
opening  and  closing  of  the  valves.  The  Corliss  engine 
furnishes  an  instance  of  this  kind  of  cut-off.  Fig.  35  rep- 
Fig.  35. 


resents  a  section  of  the  cylinder  of  a  Corliss  engine,  with 
its  four  valves — the  exhaust-valves  and  the  steam  induc- 
tion-valves. The  cut-off  mechanism  is  exhibited  in  this 
figure,  in  which  A  represents  a  side  elevation  of  the 
cylinder.  The  steam-valves  move  about  axes  projecting 
at  1'  f,  the  exhaust-valves  about  axes  at  <•  e.  YV  is  a  plate 
mounted  on  an  axis  projecting  from  the  side  of  tho  cylin- 
der. It  performs  the  part  of  a  "rocker"  simply,  being 
moved  backward  and  forward  by  the  eccentric-rod  c.  The 
lever-arms  of  the  lower  or  exhaust  valves  are  connected 
with  this  "wrist-plate"  by  two  links  II,  which  are  perma- 
nently adjusted,  BO  as  to  cause  the  exhaust  to  take  place  at 
the  proper  moment.  The  upper  corresponding  lever-arms 
for  the  induction-valves  have  the  form  of  bell-eranks,  to 
one  arm  of  which  a  weight  is  attached  by  a  long  vertical 
rod,  shown  in  the  drawing.  The  links  r  r  attached  to  the 
wrist-plate  are  not  permanently  jointed  to  the  bell-cranks, 
but  the  ends  of  these  links  or  bars  slide  along  the  ends  of 
the  bell-crank :  a  notch  in  the  sliding  end  catches  the  arm 
on  the  return  motion  and  draws  it  back,  opening  the  valve. 
The  disengagement  of  this  notch  is  effected  by  a  bent  piece, 
shown  at  I,,  which,  as  the  link  r  is  drawn  back,  Ftrikes  a 
small  protuberance  ]i.  The  position  of  this  small  pro- 
tuberance depends  only  on  the  governor.  The  governor- 
rods  ij  g  are  attached  to  the  ends  of  levers  which  move 
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plate?  or  rings  embracing  the  axes  i  i,  and  on  these  plates 
the  protuberances  are  made.  When  the  hook  or  bent  piece 
strikes  the  protuberance,  the  notch  is  disengaged,  and  the 
weight,  acting  on  the  valve,  closes  it.  The  cutting  off  of 
the  steam  is  thus  instantaneously  effected. 

Another  example,  the  Wright  engine,  may  be  given  to 
illustrate  the  use  of  a  cam-motion  controlled  by  the  gov- 
ernor.    Fig.  30  represents  a  section  of  the  cylinder  of  the 
Wright  engine  ;  V  V  the  valves,  which  are  balanced  poppet- 
Fig.  36. 


valves.  These  valves  are  double — that  is,  they  have  two 
conical  seats — and  when  they  are  closed,  the  steam-pressure 
acting  on  both  sides  of  the  valve,  it  is  nearly  balanced.  The 
stems  of  these  valves  extend  to  a  position  near  the  middle 
of  the  cylinder,  and  are  there  actuated  by  a  cam  (_',  being 
alternately  opened  by  the  cam.  When  the  cam  in  its  rev- 
olution releases  either  valve,  it  is  carried  back  promptly  by 
a  spring.  The  cam  slides  vertically  on  a  rod,  the  vertical 
motion  bringing  a  new  arc  of  the  cam  into  action.  This 
vertical  motion  is  controlled  by  the  governor.  Other  effi- 
cient devices  might  be  mentioned  which  are  deservedly 
popular,  but  these  are  sufficient  to  illustrate  the  principle. 
The  Stevens  cut-off,  so  common  on  our  river-steainers,  has 
poppet-valves,  the  vertical  valve-stems  having  strong  toes 
or  projections  attached  to  them  which  are  lifted  by  corre- 
sponding toes  or  arms  attached  to  the  rock-shaft.  This 
cut-off  is  not  controlled  by  the  governor,  but  is  adjustable 
by  the  engine-driver.  The  Ryder  cut-off  is  one  in  which 
by  an  ingenious  device  the  governor  performs  the  work  of 
moving  the  expansion-valve,  unassisted  by  the  engine. 

Com/enters. — The  condenser  in  steam-engines  is  an 
organ  which  characterizes  a  certain  class  of  engines  called 
condensing  engines.  It  consists  of  a  chamber  of  any  con- 
venient form,  and  placed  in  any  convenient  position  with 
reference  to  the  cylinder,  into  which  the  exhaust  steam  is 
carried  at  each  stroke  of  the  engine.  In  this  chamber  the 
steam  is  condensed,  either  by  actual  contact  with  particles 
of  cold  water  thrown  into  the  chamber  by  an  injection- 
pump,  or  by  contact  with  the  surfaces  of  tubes,  the  oppo- 
site surfaces  of  which  are  kept  cooled  by  contact  with  cold 
running  wator,  the  circulation  of  the  water  being  produced 
by  a  circulating  pump.  The  first  form  is  called  the  jet  con- 
denser, and  the  second  the  surface  condenser.  In  the  jet 
condenser  cold  water  is  injected  by  a  force-pump  into  a 
chamber  into  which  the  exhaust  steam  is  discharged.  The 
condensing  water  and  the  condensed  steam  thus  become 
mingled,  and,  together  with  the  air  disengaged,  are  re- 
moved by  the  air-pump.  A  portion  of  this  hot  water  is 
conveyed  to  the  boiler,  and  the  surplus  discharged  as  waste. 
The  surface  condenser  usually  takes  the  form  of  a  cham- 

Fig.  37. 


ber  traversed  by  hollow  tubes  through  which  cold  water  is 
kept  i-ireulating,  while  the  steam  is  admitted  to  the  cham- 
ber around  the  exterior  surfaces  of  the  tubes.  Fig.  37 
represents  a  surface  condenser  of  a  cylindrical  form.  The 
condensing  water  enters  the  tubes  at  one  end,  as  shown  by 
the  arrows,  and  18  discharged  at  the  other,  while  the  steam 
is  admitted  around  the  tubes.  A  mode  of  pat-king  the 
ends  of  tho  tubes  by  ferules  of  compressed  pine  wood  is 
shown  in  Fig.  38.  This  device,  the  invention  of  Mr.  Ho- 
ratio Allen,  has  contributed,  at  least  in  this  country,  more 
than  anything  else  to  render  the  surface  condenser  perfect 
in  its  operations. 

The  chief  difference  between  the  surface  and  jet  con- 
densers  consists  in  this — that  in  the  surface  condenser  the 
eondensed  steam  docs  not  become  mixed  with  tho  con- 
densing water,  atnl  hence  the  same  whhh  of  water  may  be 
kept  continually  circulating  from  the  eondenser  to  the 
boiler  and  cylinder,  and  bark  to  the  condenser;  the  boiler 


Fig.  38. 


is  thus   supplied  with   distilled   water,  and  is  much  more 
durable  under  these  circumstances;    while  indirectly  the 

surface  condenser  is 
economically  more  ad- 
~7\  vantageous  than  the  jet 
condenser.  The  em- 
ployment of  either,  es- 
pecially at  low  pres- 
sures, results  in  a  sav- 


Z> 


cu 


ing  of  fuel  as  compared  with  the  non-condensing  engine. 
The  disadvantages  are  the  increased  cost  and  the  necessity 
for  a  large  amount  of  cold  water  for  condensation,  which 
for  stationary,  locomotive,  and  many  other  engines  cannot 
be  obtained  or  practically  applied. 

Fhj-  Wheel. — The  fly-wheel  is  an  important  and  essential 
appendage  to  the  steam-engine  under  many  conditions  of 
use. 

A  stationary  engine  with  a  single  cylinder  requires  a 
moving  mass  between  the  piston  and  the  working  point, 
which  by  its  alternate  accelerations  and  retardations  will 
store  up  and  give  out  energy  in  such  a  manner  as  to  keep 
the  power,  reduced  to  or  at  the  working  point,  nearly  con- 
stant. As  an  example,  the  rolling-mill  is  perhaps  the  most 
striking.  The  useful  work  to  be  performed  is  in  this  case 
the  driving  of  a  heavy  plastic  bar  or  plate  of  iron  or  other 
metal  between  rolls — an  operation  not  continuous,  but  oc- 
curring only  at  intervals.  With  a  single-cylinder  engine  of 
tho  ordinary  type  the  pressure  of  the  steam  on  the  piston  at 
any  instant  is  not  usually  sufficient  to  overcome  the  great 
resistance  offered;  by  the  interposition  of  a  heavy  fly- 
wheel, however,  the  action  of  the  engine  produces  grad- 
ually a  high  velocity  of  revolution  in  the  fly-wheel,  caus- 
ing an  accumulation  of  living  force.  When  the  metal 
enters  the  rolls,  this  accumulated  energy  is  given  out  ;  and 
even  if  the  steam  were  suddenly  shut  off,  the  fly-wheel 
would  carry  the  metal  through  the  rolls.  This  is  accom- 
plished, however,  only  at  the  cost  of  a  loss  of  velocity  in 
the  fly-wheel,  which  loss  must  again  be  restored  by  the 
engine.  Again,  when  the  resistance  is  sensibly  constant, 
as  when  an  engine  is  driving  a  shop  or  factory,  the 
power  of  the  engine  is  nothing  at  the  dead-points,  and 
is  a  maximum  at  nearly  mid-stroke.  If  there  were  no 
moving  mass  to  store  up  and  give  out  power,  the  engine 
must  cease  working  at  the  first  dead-point;  for  at  that 
point  the  piston,  which  is  the  working  point,  comes  to  a 
stop  and  begins  to  return  on  its  course.  When,  in  ad- 
dition to  the  above  considerations,  the  action  of  the  steam 
on  the  piston  is  not  constant,  but  diminishes  gradually 
from  the  time  it  is  cut  off,  the  necessity  for  the  fly-wheel  to 
keep  up  a  uniform  or  nearly  uniform  motion  in  the  shaft  is 
still  greater;  or,  rather,  the  conditions  on  which  its  dimen- 
sions depend  become  more  complicated.  In  cases  where 
the  living  force  of  the  fly-wheel  is  required  for  a  short 
period  of  time  to  perform  nearly  the  whole  useful  work,  as 
in  the  case  of  a  rolling-mill,  its  dimensions  cannot  be  the- 
oretically estimated  with  certainty,  owing  to  the  fact  that 
it  is  in  such  cases  impossible  to  ascertain  theoretically  the 
amount  of  the  useful  work  to  be  performed  during  the 
period.  Precedents  and  experience  must  then  be  the  chief 
guides  to  the  engineer.  The  dimensions  suitable  for  a 
given  engine,  in  which  the  resistances  arc  supposed  con- 
stant, may,  however,  be  determined  from  theoretical  con- 
siderations, at  least  with  the  aid  of  experiments  made  to 
determine  certain  constants  which  enter  the  formulas. 

It  is  impossible  to  establish  a  perfect  uniformity  of  motion 
in  the  crank-shaft  of  an  engine,  because  the  mass,  which 
by  alternately  gaining  and  losing  living  force  preserves  a 
uniform  velocity  during  certain  periods  of  motion,  can 
only  act  by  itself  gaining  or  losing  velocity  momentarily 
at  intervals  of  those  periods.  But  under  given  conditions 
the  variations  of  velocity  may  be  made  as  small  as  is  desir- 
able. The  moment  of  inertia  of  the  rim  of  the  fly-wheel  is 
represented  approximately  by  Wr2,W  being  tho  weight  of 
the  rim,  and  r  its  mean  radius.  Tho  dimensions  for  any 
engine  arc  determined  by  the  formula 


Wr*=-- 


rE 


in  which  m  is  a  number  such  that  -  is  the  desired  limit  of 

ni 

fluctuation  of  speed,  usually  -^jth  to  ^th  for  fine  machinery, 

and  ^jth  for  ordinary  work  ;  <j  representing  the  acceleration 

due  t«i  gravity  32.2 ;  E  representing  the  energy  stored  up  and 

given  out  at  each  revolution — a  quantity  to  be  determined 

experimentally,   and   depending   on   the    fluctuations    of 

velocity  of  the  driving  point  or  piston,  and  the  variations 

of  pressure  of  the  steam  at  each  stroke.    Experiments  made 

\<\   I  Jen.  Morin  and  others  furnish  values  of   E  for  dill'      lit 

non-condensing  and  condensing  engines.     The  variations 

in  the  velocity  of  the  piston  at  different  points  of  the 

when  the  motion  of  tho  crank  is  uniform  depend  on  tho 
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length  of  the  connecting-rod.  The  fluctuations  of  energy 
I-;,  depending  u  they  do  on  this  variable  velocity,  are 
quantities  whiofa  must  be  established  foi  certain  lengths 
of  connecting-rods  and  certain  points  of  cut-off".  The  ex- 
periments made  b)  Gen.  Morin  place  the  average  value  of 
E  at  abonl  Afthfl  of  the  whole  energy  exerted  by  the  Bteam 
on  the  piston  in  «>ne  revolution,  so  that,  having  found  this 
quantity  in  foot-pounds,  the  value  of  E  may  be  approxi- 
mately ascertained  by  consulting  the  results  of  experi- 
ments. Two-tenths  of  this  value  will  give  a  near  approx- 
imation: the  value  of        being  ^Vth  for  common  engines, 

m 
and  ^0th  to  j^th  for  engines  driving  fine  machinery,  the 

les  known.     The  radius  r  is  chosen,  so 

that  the  tangential  velocity  o  of  the  rim  of  the  wheel  shall 
be  what  is  required.  If  the  wheel  acts  as  a  band-wheel, 
this  velocity  "ill  depend  on  the  necessary  velocity  of  the 
0  inntershail  to  perform  the  work  required.  If  the  velocity 
may  bo  arbitrarily  chosen,  it  is  taken  at  20  to  40  feet  a 
second. 

Theory  of  the  Action  of  the  Steam  in  the  Steam-Engine, — 
In  designing  a  steam-engine  to  accomplish  a  particular 
quantity  of  work  in  a  given  time,  or  of  a  determinate  Horse- 
power, although  in  practice  very  simple  formulas  arc  em- 
ployed, yet  the  constructor  is  supposed  to  have  a  know- 
ledge of  the  principles  on  which  such  formulas  are  based. 
It  has  been  Found  especially  necessary,  at  least  in  the 
efforts  which  have  been  made  to  improve  the  economic 
working  of  steam-engines,  to  ascertain  the  theoretical  prin- 
ciples which  are  applicable  to  the  problem.  This  will  at 
onco  be  appreciated  when  it  is  considered  that  the  murimj 
fore*  of  the  steam  must  first  be  produced  or  generated  at 
the  cost  of  the  fuel  burned.  In  the  cycle  of  changes  which 
water  undergoes  from  the  boiler  to  the  condenser,  and  back 
again  to  the  boiler,  it  passes  through  a  series  of  transform- 
ations, each  of  which  has  its  equivalent  in  a  certain  quan- 
tity of  heat  required  to  produco  the  change:  and  it  is 
necessary  to  ascertain  those  influences  which  are  effective 
and  those  which  are  inefficient  in  order  to  introduce  con- 
ditions to  render  the  first  most  effective,  and  to  reduce  the 
losses  to  the  least  possible  amount.  This  is  accomplished 
mainly  by  the  disposition  of  the  mechanism  and  the 
arrangement  of  the  details  of  the  apparatus. 

It  is  first  neoessary  to  investigate  the  action  of  the  fluid  in 
its  passage  through  the  cycle  of  transformations.  The  water 
18  first  evaporated  in  the  boiler  at  a  temperature  and  cor- 
responding tension  which  are  decided  upon  as  convenient 
or  desirable.  The  quantity  of  heat  required  for  this  pur- 
pose is  determined  as  described  in  the  article  Steam,  and 
the  efficacy  of  the  steam-generator  as  described  in  that 
part  of  this  article  relating  to  the  boiler. 

A  certain  quantity  of  steam  enters  the  cylinder  at  each 
stroke  of  the  piston,  depending  on  the  cut-off  or  degree  of 
expansion.  During  this  period  the  piston  is  actuated  by 
the  full  pressure  of  the  steam  in  the  cylinder,  generally  a 
little  less  than  that  in  the  boiler,  and  performs  a  quantity 
of  work  represented  in  foot-pounds  by  the  product  of  the 
pressure  multiplied  by  the  volume  traversed  during  the 
period  of  full  pressure,  or  pi  Vi«  After  the  steam  is  cut  off, 
it  continues  to  act  on  the  piston  by  its  expansive  force,  but 
with  a  constantly-diminishing  pressure,  tn  the  end  of  the 
stroke.  It  is  usually  assumed  in  practice  that  the  diminu- 
tion of  pressure  takes  place  during  this  part  of  the  stroke, 
according  to  the  law,  that  the  pressure  is  inversely  propor- 
tional to  the  volume  ;  and  on  this  supposition  the  mean 
pressure  throughout  the  whole  stroke  is  determined  by  the 
formula — 

(1+  hyp.  log.  r) 
r 
pm  being  the  mean  pressure,  r  the  ratio  of  expansion  ;  the 
logarithms  being  taken  in  the  Napierian  system.  As  the  pis- 
ton returns,  ;i  certain  back  or  negative  pressure  is  unavoid- 
able, due  to  the  resistance  offered  by  the  steam  that  is  being 
expelled  from  the  i  ..in  ler.  That  pressure  cannot  be  deter- 
mined from  theoretical  considerations,  but  it  is  approxi- 
mately known  fn.ni  experience.  Calling  this  back-pressure 
/>2.  the  negative  work  of  this  pressure  during  the  return 
of  the  piston  may  he  determined.  The  work  of  the  steam 
on  one  side  of  the  piston  during  otu  revolution  will  then 
be  represented  by 

AxSxffm-H 
A  being  the  area  of  the  piston  and  S  the  length  of  stroke 
in  feet.  This  must  tn  doubled  in  cases  where  the  engine 
is  double-acting,  the  usual  case.  If.  now.  the  engine  makes 
»  revolutions  per  minute,  the  total  work  in  foot-pounds 
per  minute  will  be 

nX2A.S(pm-pt). 

If  A  is  expressed  in  square  feet,  pm  and  p2  must  be  given 
in  pounds  per  square  foot.     This  expression  divided  by 


33,000,  the  number  of  foot-pounds  per  minute  in  a  horse- 
power, the  power  of  the  engine  will  be 

H.2.A.S.  (pm—  pi) 
33,000 


II.P. . 
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In  this  expression  the  mean  pressure  pm  depends  on  the 
degree  of  expansion  ;  and  hence  the  power  is  given  by  the 
above  formula  for  one  grade  of  expansion. 

In  engines  in  which  the  grade  of  expansion  may  be 
varied  at  will,  the  power  of  the  engine  will  correspond- 
ingly vary.  The  engine  making  n  revolutions  per  minute, 
the  distance  passed  over  by  the  piston  per  minute  will  be 
n.2.S.j  which  varies  in  practice  from  200  to  800  feet.  The 
formula  is  evidently  a  purely  mechanical  one — i.e.  the 
force  of  the  steam  is  treated  as  though  it  were  any  other 
force  subjected  to  like  variations,  and  acting  upon  the  area 
of  the  piston.  Questions  of  the  quantities  of  heat  do  not 
enter.     The  action  of  this  force  is  usually  illustrated  by 

a  diagram  as  follows 
(Fig.  39):  LetOD  =  S 
represent  the  length  of 
stroke  of  the  piston; 
AB  =  ?i  the  distance 
passed  over  by  the  pis- 
ton before  the  steam  is 
cut  off.  The  ratio  of 
g 

expansion  will  be—  = 

oi 
r,  and  that  will  be  equal 
to  the  ratio  of  the  vol- 
umes -  -   of  the  steam 

» l 
at  point  of  cut-off  and 
at  the  end  of  the  stroke. 
Let  0  A  =  pi  represent 
the  initial  pressure  of  the  steam  in  pounds  per  square 
inch;  then  pi  A  x  144  will  represent  the  total  force  on 
the  piston  =  P.  The  work  performed  during  the  travel 
from  O  to  H  or  A  to  B  will  be  represented  bv  P  S]  or 
AXpiSlX  144.  The  area  of  the  rectangle  0  A  B  II  will 
then  represent  this  work.  The  work  performed  during  the 
travel  from  H  to  I>  will  in  the  same  manner  be  represented 
by  the  area  11  B  C  D,  on  the  assumption  that  the  curve 
B  C  is  an  equilateral  hyperbola.  This  area  will  be  equiva- 
lent to  P  Si  hyp.  log.  r,  and  the  sum  of  these  two  areas 
representing  the  whole  work  of  the  steam  during  one 
stroke, 

PSi(l +hyp.log.  r). 


It  is  assumed,  further,  that  on  the  return  of  the  piston 
the  steam  that  rilled  the  cylinder  is  discharged  at  a  con- 
stant pressure,  and  that  the  fall  of  pressure  at  the  end  of 
the  stroke,  as  well  as  the  rise  of  pressure  on  the  entrance 
of  the  steam,  takes  place  suddenly  while  the  piston  is  at 
rest.  The  area  of  the  rectangle  OEDF,  subtracted  from 
the  -urn  of  the  areas  given  above,  will  then  give  an  area 
E  A  IS  C  F,  which  represents  the  work  performed.  The 
area  E  0  F  D  is  represented  by  jpiVsj  the  value  of  p%  being 
assumed. 

The  only  way  practicable  to  ascertain  how  nearly  the 
lines  of  the  above  diagram  represent  truly  the  actual  phe- 
nomena that  take  place  in  the  cylinder  of  an  engine  is  In- 
employing  the  indicator.  The  steam-engine  indicator  is 
an  instrument  originally  invented  by  Watt,  but  improved 

in  modern  times,  the 
object  of  which  is  to 
show  the  actual  pres- 
sure of  the  steam  on 
the  cylinder  at  each 
point  of  the  stroke. 
The  instrument  as  im- 
proved by  Richards  is 
exhibited  in  Fig.  40. 
In  this  figure  C  repre- 
sents a  small  cylinder 
fitted  with  a  piston 
working  without  sen- 
sible friction  ;  S  is  a  pipe 
fitted  with  a  screw,  by 
means  of  which  the  cy- 
linder can  be  put  in 
communication  with 
the  steam-space  of  the 
cylinder,  the  steam  be- 
ing turned  on  or  off  by 
the  cock  H.  The  motion 
of  the  piston  is  resisted  by  a  spring,  of  which  the  elastic 
force  is  known  by  careful  experiments.  B  is  a  barrel  mount- 
ed on  a  vertical  axis,  which  can  be  turned  around  by  pulling 
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on  the  spring  T,  a  spring  carrying  the  barrel  back  when  the 
pulling  force  is  withdrawn.  Paper  is  wrapped  around  the 
barrel,  and  a  pencil  P  attached  to  a  parallel  motion  is 
caused  to  move  up  and  down  with  the  piston  on  the  cylin- 
der, the  motion  of  the  pencil  being  magnified  by  the  lever- 
arm  of  the  parallel-motion  bar  to  which  the  piston  is  at- 
tached. The  pencil  will  thus  rise  and  fall  as  the  pressure 
in  the  cylinder  is  increased  or  diminished.  The  spring  T 
is  attached  to  some  moving  part  of  the  engine  in  such  a 
manner  that  the  parts  of  a  revolution  forward  and  back  of 
the  barrel  II  shall  correspond  truly  with  the  corresponding 
motion?  of  the  piston  in  the  cylinder  of  the  engine.  Be- 
fore steam  is  turned  on  the  indicator,  if  the  barrel  be  re- 
volved the  pencil  will  describe  a  line  which,  when  the  paper 
is  unwrapped,  is  a  straight  line.  This  is  the  line  of  no 
pressure,  or  base  line  from  which  pressures  are  laid  off,  the 
piston  of  the  indicator  being  then  subjected  to  the  pressure 
of  the  atmosphere  above  and  below.  If  now  the  steam  be 
turned  on  by  the  coek  II,  the  pencil  will  make  a  quick 
movement  up  and  down,  corresponding  to  the  full  pressure, 
expansion,  and  exhaust  in  the  engine-cylinder;  and  the 
barrel  having  made  at  the  same  time  nearly  a  whole  rota- 
tion forward  and  back,  when  the  paper  is  unwrapped  it 
will  be  found  that  the  pencil  has  described  a  closed  curve 
on  the  paper,  corresponding  to  Fig.  41.  This  diagram 
is  from  a  condensing  engine,  and  the  atmospheric  lino 
Fjg.  41. 


is  marked  0,  the  lower  base  line  0',  corresponding  to  a 
perfect  vacuum  in  the  condenser;  the  distance  0  0'  will 
then  usually  represent  about  1 5  pounds  in  the  vertical  scale 
of  pressures.  It  will  be  seen  that  the  diagram  ditfers  from 
the  theoretical  diagram.  If  the  pressure  0  0"  is  measured 
on  the  scale,  it  will  be  found  that  this  pressure  is  always 
less  than  the  boiler-pressure:  the  line  A  U  is  not  usually  a 
straight  line  ;  the  angle  at  B  is  rounded ;  the  end  of  the  dia- 
gram at  D  is  not  the  same  as  in  the  assumed  diagram.  The 
same  is  true  in  regard  to  the  curve  at  E,  and  the  line  E  A 
may  be  a  curved  line.  In  truth,  real  diagrams  sometimes 
differ  so  much  from  the  assumed  theoretical  diagram  that 
they  would  scarcely  be  recognized  as  relating  to  the  same 
phenomena,  the  upper  curve  representing  the  expansion 
curve,  and  the  lower  the  back  pressures  on  the  return  of  the 
piston.  In  all  cases  these  lines  give  a  true  indication  of 
the  pressures  in  the  cylinder  at  different  points  of  the 
stroke;  and  by  measurements  of  the  pressures  on  vertical 
scales,  drawn  at  equal  intervals,  the  mean  forward  and  mean 
backward  pressures  pm  \\m\  pi  may  be  determined. 

The  "  efficiency  "  of  a  machine  is  a  term  used  to  designate 
the  ratio  of  the  disposable  or  theoretical  work  to  the  useful 
work.  This  is  the  usual  mode  of  estimating  the  loss  of 
effect  in  employing  any  machine.  If  the  disposable  work 
is  estimated  in  the  cylinder  of  the  steam-engine  in  the  the- 
oretical manner  above  indicated,  calling  \V  the  disposable 

W 
work  and  W  the  real  work,  the  efficiency  will  be    — ,  a 

fraction  always  less  than  unity,  because,  on  account  of 
friction,  there  is  always  in  any  machine  a  certain  amount 
of  useless  or  ineffective  work.  There  are  generally  also 
other  causes  of  loss,  so  that  the  efficiency  of  a  machine  be- 
comes still  less.  The  efficiency  of  machines  can  be  deter- 
mined, therefore,  only  when  the  disposable  work  W  can  be 
properly  determined,  and  when  also  the  useful  work  W  can 
be  determined.  The  theoretical  diagram  which  lias  been 
given  docs  not  truly  give  the  disposable  work  of  a  given 
engine  for  two  reasons  :  First,  the  expansion  curve  may 
not  be — and  is  not  usually — a  part  of  an  equilateral  hyper- 
bola. The  equilateral  hyperbola  is  a  curve  which  repre- 
sents the  expansion  of  a  perfect  gas  under  constant  tempe- 
rature. The  equation  PvmRT  for  perfect  gases  (ami 
approximately  for  the  permanent  gases)  becomes,  when  the 
temperature  is  constant  during  expansion,  PV— const.; 
that  is.  the  product  of  the  pressure  and  volume  during  ex- 
pansion is  constant,  and  the  pressure  is  inversely  propor- 
tional  to  the  volume — a  law  which,  when  the  pressures  and 
volumes  represent  the  ordinate  and  abscissa  of  a  curve,  gives 


Fig.  42. 
P. 
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the  equilateral  hyperbola.  When  steam  in  contact  with 
water  expands  at  constant  temperature,  the  pressures  arc 

constant,  and  such  an 
expansion  curve  is  a 
straight  line  parallel  to 
the  line  of  abseissaB. 
When  air,  for  instance, 
expands  without  acces- 
sory heat,  it  no  longer 
follows  the  simple  law 
of  Mariotte,  but  the  re- 
lation between  the  pres- 
sures and  volumes  is 
P  V1-41  —  const.,  giving  a 
curve  different  from  the 
isothermal  curve.  The 
two  curves  for  perma- 
nent gases  represented 
by  the  equations  P  V  = 
PiVi  and  PV>— PiVi* 
(ft  being  the  exponent  of  V  for  the  adiabatic  curve)  have 
the  relation  shown  above  at  Fig.  42.  Starting  from 
the  same  initial  point  pi,  the  isothermal  curve  p\T  lies 
always  above  the  adiabatic  curve  pi  A.  The  pressures 
diminishing  more  rapidly  for  the  latter,  the  isothermal  curve 
for  steam  in  contact  with  liquid  water  would  be  the  straight 
Line  yi  *. 

The  adiabatic  curve  for  saturated  steam — that  is,  the  curve 
of  expansion  when  no  heat  is  furnished  to  or  abstracted 
from  the  steam  during  the  expansion — differs  from  both  of 
these,  but  approaches  the  isothermal  for  permanent  gases 
in  form.  The  probable  equation  of  the  curve  has  the  same 
form  as  that  for  the  permanent  gases,  but  with  a  different 
exponent  k.  This  exponent,  first  determined  by  Rankine 
empirically,  is  shown  by  Dr.  Zeuner  to  depend  on  the  quan- 
tity of  water  mixed  with  the  steam  at  the  beginning  of  the 
expansion.  For  dry  saturated  steam  Dr.  Zeuner's  deter- 
minations gave  k  =  1.135.  When  the  steam  is  mixed  with 
20  per  cent,  of  water — that  is,  when  in  one  pound  of  the 
mixture,  divided  into  100  parts,  20  are  water  and  80  steam — 
then  k  =  1.115,  and  the  relation  between  the  pressures  and 
volumes  becomes 

p  vm«  =  PiVi1-"6  =  constant. 

When  the  quantity  of  steam  is  30  and  the  quantity  of 
water  70 — a  condition  never  allowed  in  engines — the  adia- 
batic curve  for  steam  becomes  almost  coincident  with  the 
equilateral  hyperbola,  or  k  becomes  equal  to  1,  nearly. 

The  formula  for  determining  the  mean  pressure  on  the 
supposition  that  steam  expands  by  the  adiabatic  curve,  the 
exponent  /r  being  1.111,  or  -y,  as  assumed  by  Rankine,  is, 

pm  =  pl  J  10. i5ii)'  r  being  the  ratio  of  expansion.  This 

formula  may  be  used  for  calculating  the  mean  pressure  in 
cases  in  which  the  steam  receives  no  heat  during  expan- 
sion ;  i.  e.  in  which  the  cylinders  are  unprovided  with 
steam  or  hot-air  jackets. 

The  characteristics  of  the  adiabatic  curve  of  expansion 
for  steam,  and  the  action  of  the  fluid  in  regard  to  heat,  are — 
that  if  the  steam  is  originally  dry  saturated  steam,  there 
will  be  a  condensation  of  vapor  during  expansion  and  a 
superheating  during  compression.  Taking  the  other  ex- 
treme case,  in  which  there  is  no  vapor,  but  only  liquid 
water  under  a  high  pressure,  the  liquid  will  be  vaporized 
dining  the  expansion  according  to  the  adiabatic  curve. 
Between  these  extremes  there  is  a  point  at  which  for  the 
same  initial  and  final  pressures  the  quantity  of  vapor  will 
be  the  same  at  the  end  of  the  expansion  as  at  the  he;/iiin!nfj, 
though  not  constant  during  the  expansion.  Liquid  is  first 
vaporized,  and  afterward  vapor  is  partially  condensed. 
This  occurs  when  the  weight  of  the  liquid  and  vapor  at  the 
beginning  of  the  expansion  are  about  equal. 

There  are  two  other  forms  of  curve  of  expansion  which 
may  be  examined  theoretically  for  steam,  and  which  may 
be  partially  realized  in  practice.  If  we  suppose  the  steam 
to  receive  heat  during  expansion  from  some  external  source, 
such  as  a  steam  jacket  or  a  hot-air  jacket  around  the 
cylinder,  the  adiabatic  curve  no  longer  represents  the  law 
of  expansion,  that  curve  being,  conditionally,  that  in  which 
no  heat  ifl  received  or  abstracted  during  expansion  and 
compression,  (n  ono  case  it  is  supposed  that  just  enough 
heat  is  imparted  to  the  steam  to  prevent  liquefaction  or 
condensation  when  the  steam  is  originally  dry  and  sat- 
urated) op  just  enough  to  preserve  the  quantity  of  vapor 
constant  if  the  steam  is  mixed  with  water  at  the  begin- 
ning of  the  expansion.  This  curve  of  expansion,  starting 
from  the  same  initial  point,  will  Mo  above  the  adiabatic 
curve.  The  form  of  the  curve  of  expansion  in  this  ease 
is  similar  to  that  of  the  adiabatic  curve.  Another  is  that 
in  which  the  interior  work  of  the  vapor  and  water  remains 
constant — i*.  c.  there  is  neither  evaporation  nor  eondensa- 
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tion,  and  the  temperature  remains  constant.     This  curve 
of  expansion  for  the  same   Initial    point  lies  above   both 
liubatic  curve  and  the  curve  of  quantity  of   vapor 
constant. 

Starting  from  the  same  initial  point  with  the  same  rela- 
tive vapor  and  liquid,  the  relative  position  of 
these  carves  is  shown  in 
Pig.  43.  \  if  the  adbv 
batio  can  e,  li  the  curve 
of  quantity  of  vapor  oon- 
Btant,  C  tlu'  isodynamic 
curve,  and  I>  the  iso- 
thermal curve.  The 
,lit  line  D  repre- 
sents the  expansion  or 
"f  steam  at 
constant  temperature 
when  it  is  in  contact 
always  with  its  liquid. 
The  Bfl  m  1  onn  a  G  is  possible  as  an  expansion  curve  only 
i  liquid  water  is  present  daring  expansion,  because 
expansion  by  this  curve  is  always  accompanied  by  vapor- 
ization, and  compression  by  condensation.  Curves  A  and 
B  are  possible  expan-  ylG  4^ 
sion  ourves    for    either 

dry  Saturate  I  -team  or 
for  mixed  water  and 
Steam,  and  hence  they 
are  the  curves  of  most  in- 
in  eonne  ition  with 
the  steam-engine.  When 
there  is  at  the  beginning 
of  the  expansion  as 
much  water  by  weight  as  vapor,  the  two  curves  coincido 
at  two  points.  In  the  curve  B  the  quantity  of  vapor  iscon- 
.  and  in  the  adiabatic  curve  there  is  first  an  evapora- 
tion and  then  a  condensation  until  the  specific  volumes  be- 
come equal:  if  the  expansion  is  continued,  the  adiabatic 
curve  i  Fig.   1  1 1  falls  below  the  curve  B. 

In  estimating  theoretically  the  power  of  an  engine  fur- 
niahe  1  with  a  steam-jacket,  it  is  impossible  to  assume  with 
linty  the  actual  conditions  of  the  problem.  It  is  not 
known,  for  instance,  precisely  what  quantity  of  heat  will 
be  furnished  by  the  steam-jacket,  nor  what  relative  quan- 
tity -  of  vapor  and  water  will  be  found  in  the  cylinder  at 
the  beginning  of  the  expansion.  It  is  usually  assumed 
that  enough  heat  enters  the  cylinder  from  the  jacket  during 
the  expansion  to  prevent  the  condensation  which  would 
occur  if  no  heat  were  added — i.  e.  if  there  were  no  steam- 
jacket ;  that  the  curve  of  expansion  is  the  curve  of  quan- 
tity of  vapor  constant,  and  that  the  steam  is  saturated  and 
dry  at  the  beginning  of  the  expansion.  The  curve  of  ex- 
pansion is  then  represented  by  Rankine  by  the  formula 

Pv.«  =  vlVl..o6orp  =  Cl_^_=c_L.( 

and  the  mean  forward  pressure  is  given  by  the  formula 

*-=*1(ir7-164)' 

r  being  the  ratio  of  expansion.  The  mean  effective  pres- 
sure ( //m  — 1^\  is  then  known  when  pi  is  assumed. 

It  will  be  seen  by  the  preceding  discussion  that  the  equi- 
lateral hyperbola  is  not  a  theort  Heal  rurve  of  expansion  for 
steam  except  under  one  particular  and  (for  steam-engines) 
an  almost  unsupposable  case — viz.  when  the  relative  quan- 
tities of  vapor  and  of  water  are  to  each  other  in  the  proportion 
<>t  '■'•  t  ■  7.  the  water  being  in  excess,  and  the  expansion 
taking  place  according  to  the  adiabatic  curve,  no  steam- 
jacket  being  employed,  but  that  the  curve  last  described 

given  by  the  equation  P  =  c.-— .  c  being  a  constant  (heat 

being  supplied  by  hot  steam  from  the  boiler  circulating  in 
a  jacket  wound  the  cylinder),  gives  a  close  approximation. 
Under  these  condition!  the  exact  curve  is  in  all  cases  de- 
pen  lent  on  the  relative  quantities  of  steam  and  water  pres- 
ent at  the  beginning  of  the  expansion.  The  steam-engine 
indicator  traces,  however,  a  curve  which  takes  vcrv  nearly 
the  form  of  the  equilateral  hyperbola,  and  the  latter  i's 
almost  universally  applied  to  indicator  "cards"  as  a  test 
or  basis  for  estimating  the  action  of  the  steam  during  ex- 
pansion. In  calculating  the  dimensions  of  an  engine  to 
be  constructed  with  a  given  grade  of  expansion,  the  equi- 
lateral In  porbola  may  be  assumed  as  the  expansion  curve. 
I  :  plieation  of  purely  theoretical  rules  to  the  expan- 

sion is  1  implicated  by  an  important  secondary  phenomenon 
which  cannot  well  be  submitted  to  analytical  investigation. 
The  cylinders  of  ordinary  engines  arc  made  of  cast  iron, 
which  takes  up  and  gives  out  heat  as  a  sponge  takes  up 
and  gives  out  water.  The  expansion  line  of  actual  engines, 
on  this  account,  differs  from  any  theoretical  line  thai  can 


be  drawn,  so  much  that  it  is  only  from  experiments  with 
j  the  indicator  that  the  effect  of  this  interchange  of  temper- 
ature between  the  iron  cylinder  and  the  mixed  steam  and 
water  can  be  determined. 

The  adiabatic  expansion  curve  for  superheated  steam  is 
a  curve  of  which,  according  to  the  best  authorities,  the 
equation  is  PV*=  const,  /.•  being  equal  to  f,  or,  1.333. 
Superheated  steam  in  expanding  acts,  then,  like  the  per- 
manent gases,  the  exponent  /,-  only  being  different.  The 
isodynamic  curve  for  superheated  steam,  or  the  curve  for 
which  the  interior  work  (temperature  and  state  of  aggre- 
gation) is  constant,  is  an  equilateral  hyperbola.  The  theo- 
retical work  during  the  expansion  by  the  adiabatic  curve 
for  gas.  saturated  steam,  or  superheated  steam  is  found  by 
either  of  tho  following  expressions: 


>-ss[»-erj 
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;>i  and  Vi  are  the  initial  pressure  and  volume,  Z*  the  expo- 
nent  of  V  in  the  equation  of  the  curve,  Vj  and  p%  the  final 
volume  and  pressure.  Vi  may  be  taken  to  represent  the 
volume  of  one  pound,  and  then  p  will  represent  the  exte- 
rior work  of  expansion  of  one  pound  of  the  gas  or  vapor. 
The  use  of  the  steam-jacket,  or  annular  casing  envelop- 
ing the  cylinder  with  hot  steam  from  the  boiler,  is  an  econ- 
omizer of  heat,  not  because  condensation  during  expansion 
by  the  adiabatic  curve  is  in  itself  a  loss  of  heat,  but  the 
presence  of  liquid  water  in  the  form  of  cloud,  or  in  any 
other  form,  in  the  cylinder,  facilitates  and  renders  more 
rapid  the  interchanges  of  heat  with  the  metal  of  the  cylin- 
der and  the  hut  entering  steam  from  the  boiler,  lowering 
the  initial  pressure  and  increasing  the  final  pressure  in  a 
way  that  cannot  be  estimated  theoretically.  As  nearly  all 
engines  work  expansively,  it  is  therefore  generally  imprac- 
ticable to  ascertain  theoretically,  except  as  a  mere  approx- 
imation, the  quantity  of  work  which  an  actual  engine 
under  given  conditions  is  actually  exerting.  The  only  true 
resource  is  the  indicator. 

Notwithstanding  the  difficulties  of  estimating  theoret- 
ically the  action  of  a  real  engine — difficulties  which  arise 
not  only  from  the  causes  which  have  been  mentioned,  but 
from  various  others  also — it  is  important  to  ascertain  the 
disposable  work  of  a  theoretically-perfect  engine  in  order 
to  ascertain  not  only  the  relation  which  the  actual  work  of 
the  engine  bears  to  that  which  is  placed  at  our  disposal, 
but  to  find  out  where  the  imperfections  of  real  engines  lie. 
with  a  view  to  their  correction  as  far  as  the  nature  of  the 
machine  will  allow. 

The  first  question,  then,  is.  AVhat  is  the  work  put  at  our 
disposal  when  a  given  weight  of  water  at  the  ordinary 
temperature  of  the  atmosphere  is  heated  to  any  tempera- 
ture, evaporated,  and  then  reeondensed  to  the  state  of  water 
at  the  lowest  temperature?  This  is  the  cycle  through  which 
water  passes  in  the  boiler  and  engine,  and  we  have  only  to 
seek  the  conditions  in  which  during  this  cycle  the  max- 
imum amount  of  external  work  will  be  performed.  We 
may  suppose,  in  illustrating  the  problem,  that  there  is  no 
boiler  really,  but  that  a  certain  quantity  of  water  rests  in 
PiG  45  the    bottom   of    a  cy- 

linder (see  Fig.  45), 
the  weight  of  the 
water  being  W  and 
the  temperature  t\. 
To  prevent  the  forma- 
tion of  vapor  it  will 
be  necessary  that  a 
pressure  p\  on  unit  of 
area  should  be  applied 
to  the  piston,  li  we 
now  suppose  heat  to 
be  applied  to  the 
water,  the  constant 
pressure  pi  remaining 
on  the  piston,  vapor  will  be  formed  under  constant  pres- 
sure and  temperature.  After  the  piston  has  passed  over 
a  given  volume  Vi,  the  quantity  of  vapor  formed  will 
he  W.'i.  .r\  being  the  proportion  by  weight  of  vapor. 
iSec  Thermodynamics.)  Let,  now,  the  introduction  of 
heat  be  interrupted,  the  mixture  of  vapor  and  liquid 
continuing  to  expand  according  to  the  adiabatic  curve 
until  the  volume  becomes  Vj  and  the  quantity  of  the 
vapor  W/o,  the  pressure  on  the  piston  diminishing  in  ac- 
cordance with  the  adiabatic  curve  at  the  end  of  the  expan- 
sion to  the  volume  Vj,  the  pressure  having  been  reduce  1  to 
pi.  let  the  vapor  be  compressed  at  the  constant  pressun 
It  will  be  necessary  to  abstract  heat  from  the  water  and 
vapor  during  this  compression.  Finally,  suppose  the  ab- 
straction of  heat  to  be  arrested,  and  the  compression  to  be 
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continued  without  the  introduction  or  abstraction  of  heat 
until  the  water  is  again  reduced  to  the  liquid  state,  the  cy- 
cle ot*  operations  being  such  as  are  represented  in  Fig.  45. 
The  quantity  of  heal  furnished  to  the  water  during  the  ex- 
pansion at  constant  pressure  pi  will  be  given  by  the  formula 
Q  =  Wn  >'i'  rl  being  the  latent  heat  of  evaporation  at  the 
temperature  t\,  and  the  external  work  performed  during  the 
cycle  will  be 

Ti  and  T2  being  the  highest  and  lowest  absolute  tempera- 
tures which  the  water  has  attained  during  the  cycle,  and 
A  the  reciprocal  of  the  dynamical  equivalent  of  heat.  (See 
Thermodynamics.)  The  work  L  is  the  maximum  work 
which  the  vapor  can  perform  between  the  absolute  tem- 
peratures Ti  and  T2.  This  work  L  may  be  reduced  to 
horse-power  per  hour  for  a  perfect  engine  of  this  cha- 
racter by  finding  the  quantity  of  vapor  produced  in  an 
hour  (\V.<i  being  supposed  that  produced  in  one  second), 
and  dividing  the  quantity  L  by  the  number  of  units  of 
work  in  a  horse-power. 

The  temperatures  Ti  and  T2  available  for  actual  engines 
may  be  readily  assumed.  The  higher  temperature  Ti  will 
dopend  on  the  initial  pressure,  and  the  lower,  for  non-con- 
densing engines,  will  be  the  temperature  corresponding  to 
pj  =  1  atmosphere,  and  for  condensing  engines  correspond- 
ing to  p2:=-^3  of  atmosphere  nearly. 

The  following  table  gives  the  quantity  of  vapor  required 
per  horse-power  per  hour  for  such  a  perfect  engine  : 


Pressure  in  atmo- 
spheres. 

Pounds  of  water  or  vapor  per  horse-power 
per  hour. 

Non-condenslDg 
engines. 

Condensing 
engines. 

H 
3 
4 
s 

6 
8 
10 

73.9 
33.3 
26.7 
23.2 
21.0 
18.3 
16.7 

15.6 
12.9 
12.0 
11.5 
11.0 
10.4 
10.0 

The  efficiency  of  a  steam-engine  in  actual  use  may  be 
ascertained  by  comparing  the  quantity  of  steam  actually 
used  to  give  one  horse-power  per  hour  with  the  quantity 
given  by  the  above  table  for  the  same  initial  and  terminal 
pressures  of  the  steam.  For  instance,  a  non-condensing 
engine  may  give  a  horse-power  per  hour  with  a  consump- 
tion of  35  pounds  of  water  or  steam  at  a  pressure  of  6 
atmospheres — a  common  performance.  The  theoretical 
quantity  required  in  a  perfect  engine,  according  to  the 
preceding  table,  for  the  same  initial  pressure,  is  21  pounds. 
The  efficiency  of  the  engine  under  these  circumstances, 
measured  by  the  standard  of  steam  required,  is  §J  =  0.6. 
Ordinary  boilers  of  the  best  type  may  evaporate  *J  pounds 
of  water  for  1  pound  of  coal  burned,  the  maximum  of 
evaporation  of  the  boiler  being  about  L3.5  pounds  of  water 
per  pound  of  coal.  The  efficiency  of  the  boiler  is  then 
r#5=Q.6.  Multiplying  these  efficiencies  together,  we 
have  the  efficiency  of  the  boiler  and  engine  equal  to 
.0.6.  x0.6.  =  o.:jg. 

The  efficiency  of  the  apparatus,  measured  by  the  ratio 
of  the  work  in  foot-pounds  accomplished  to  the  number  of 
foot-pounds  of  work,  which  are  equivalent  to  the  heat 
evolved  in  the  combustion  of  fuel,  gives  quite  a  different 
result.  A  non-condensing  engine  that  requires  35  pounds 
of  water  per  horse-power  per  hour  will  require  a  consump- 
tion of  about  4  pounds  of  coal  per  horse-power  per  hour, 
of  which  only  about  six-tenths  are  available,  the  other 
four-tenths  being  waste  heat  of  the  boiler,  heat  required 
to  produce  the  draught,  etc.  One  horse-power  per  hour 
is  equivalent  to  ],9SO,000  foot-pounds  per  hour  of  actual 
work.  Tho  available  heat  of  combustion  of  1  pound  of  coal 
is  about  six-tenths  of  10,000,000  foot-pounds,  or  II, 1)00, 000 
foot-pounds;  and  the  available  heat  of  combustion  of  4 
pounds  of  eoal  is  about  24,000,000  foot-pounds.  The 
efficiency  of  tho  whole  apparatus  on  the  basis  of  the  heat 
which  is  imparted  U>  the  water  by  the  combustion  of  the 

1.WS0.O00 
fuel  will  be  =.08,  approximately.     In  condens- 

ing engines  a  corresponding  calculation  will  give  a  higher 
efficiency,  amounting  to  .17,  a  horse-power  per  hour  being 
produced  by  2  pounds  of  conl  in  some  instances.  The 
efficiency  of  the  non-condensing  and  condensing  engines 
approach  each  other  as  the  initial  pressure  increases. 

Some  of  the  inherent  deficiencies  of  the  steam-engine, 
which  can  in  no  way  be  wholly  avoided,  may  be  Illustrated 
by  the  following  diagram.  If  wo  suppose  steam  to  enter 
tho  cylinder  with  a  pressure  p\  above  an  absolute  vacuum, 
and  to  follow  the  piston  at  this  full  pressure  through  a  part 


Fig 


of  its  course  as  A  B  (Fig.  4fi),  then  to  expand  by  the  adia- 
batic  curve  B  c,  and  to  be  discharged  with  a  constant  pres- 
sure ;>2,  the  ordinate  of  the  line  f  g,  the  diagram  A  B  efn 
will  represent  theoretically  that  of  an  actual  engine.    In  this 

it  will  be  observed  that 
the  initial  pressure  p\ 
is  less  than  the  boiler 
pressure p ,•  the  expan- 
sion is  not  complete) 
and  the  back  pressure 
is  not  zero.  Those 
parts  of  the  diagram 
covered  by  shaded  lines 
represent  such  losses ; 
and  it  may  be  added 
that  even  with  a  perfect 
diagram,  as  represented 
at  A  B  0  D,  the  cycle  is  not  a  complete  one,  such  as  has 
been  given  in  Fig.  45.  If  to  these  defects  are  added  others, 
such  as  arise  from  wire-drawing  of  the  steam  at  the  cut-off, 
hurtful  or  dead  space  at  the  end  of  the  stroke,  the  causes  of 
losses  of  efficiency  in  actual  engines  become  apparent.  If 
to  these  losses  of  efficiency  the  friction  of  the  engine  be 
added — a  quantity  dependent  on  the  useful  work  performed 
— the  total  losses  of  efficiency  of  the  machine  may  bo 
estimated. 

It  may  be  remarked  that  the  engine  itself,  with  all 
modern  improvements,  approaches  the  turbine- wheel  in 
efficiency.  The  efficiency  of  the  latter  may  be  estimated  at 
eight-tenths,  while  the  best  engines  will  approach  an  effi- 
ciency of  six-tenths  to  seven-tenths.  The  cost  of  the  power 
is  another  question.  In  the  turbine-wheel  nature  performs 
the  important  part  of  elevating  the  water  to  a  higher  level 
without  cost.  In  the  steam-engine  the  elevation  of  the 
heat  of  the  water  to  the  higher  degree  from  which  it  must 
fall  to  produce  work  is  accomplished  only  at  the  cost  of 
labor,  beginning  with  that  of  the  miner  who  excavates  the 
coal.  If  the  efficiency  is  estimated  by  the  number  of  foot- 
pounds of  energy  evolved  in  the  combustion  of  the  coal, 
we  have  seen  that  it  is  a  very  small  fraction. 

It  is  impossible  to  enter  into  the  details  of  constructions 
which  have  been  proposed  and  executed,  having  for  their 
object  improvement  in  the  efficiency  of  the  steam-engine. 
The  use  of  the  condenser  and  the  steam-jacket  has  been 
alluded  to.  It  only  remains  to  notice  briefly  the  compound 
engine.  This  is  an  engine  in  which  there  are  two  (or  more) 
cylinders  (see  Fig.  38),  each  with  its  own  piston  and  piston- 
rod,  but  all  acting  upon  the  same  shaft.  One  of  the  cylin- 
ders is  called  the  high-pressure  cylinder,  and  the  other 
the  low-pressure  cylinder.  Steam  is  admitted  to  the 
high-pressure  cylinder,  and  is  cut  off  before  accomplishing 
the  full  stroke,  but  the  expansion  in  the  cylinder  is  not 
carried  to  a  high  degree.  The  steam  is  exhausted  on  the 
return  stroke,  not  into  the  condenser  directly,  but  into  the 
second  and  larger  cylinder.  In  this  cylinder  the  steam 
continues  to  expand  until  the  limit  of  expansion  is  reached, 
and  it  is  then  exhausted  into  the  condenser.  This  style  of 
engine  has  become  almost  universal  for  ocean  steamships, 
a  substantial  proof  of  its  value.  The  arrangement  of  the 
cylinders,  whether  superposed  or  side  by  side  or  separated 
from  each  other,  and  whether  the  pistons  act  on  tho  same 
crank  and  move  simultaneously  in  the  same  direction,  or 
on  different  cranks  having  an  angle  with  each  other,  docs 
not  alter  the  general  principles  of  action,  but  constitute 
details  which  arc  adapted  to  different  circumstances  ac- 
cording to  the  judgment  of  the  engineer.  If  the  cylinders 
of  steam-engines  could  be  made  of  a  material  which  would 
not  absorb  and  give  out  heat,  there  would  not  be  theoret- 
ically any  economic  gain  in  the  expansion  of  the  steam  in 
several  cylinders  as  compared  with  expansion  in  one,  and 
the  onlygain  which  could  arise  would  be  the  equalization 
of  pressure  on  the  crank-pin  during  its  revolution.  But 
the  action  of  the  metal  of  the  cylinders  in  absorbing  and 
giving  out  heat  modifies,  as  has  already  been  explained,  in 
a  remarkable  degree,  the  action  of  the  engine  upon  tho 
steam.  Tho  less  the  change  of  tejnperaturc  in  a  cylinder 
from  this  cause,  the  more  nearly  will  the  action  of  the 
steam  correspond  to  that  which  is  indicated  by  the  mechan- 
ical theory  of  heat,  uninfluenced  by  the  cylinder.  The 
effect  of  two  cylinders  is  to  diminish  the  range  of  tempera 
turcin  eaoh,  and  hence  the  injurious  effect  of  these  secondary 
causes  is  diminished. 

It  has  been  shown  by  the  estimated  quantity  of  steam 
required  per  horse-power  per  hour  in  a  perfect  engine  that 
an  inorease  of  pressure  is  accompanied  by  an  increase  in 
economy.  Experiments  have  invariably  confirmed  this  re- 
sult. In  the  compound  engine,  as  now  employed  BO  gen- 
erally for  marine  purposes,  there  has  been  with  their  intro- 
duction an  advance  in  practice  also  in  using  steam  at  high 
pressures.  This  would  in  itself  account  largely  for  the  in- 
creased economy  in  such  engines;  and  it  is  contended  by 
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manv  practical  engineers  that  this  is  the  chief,  if  not  the 
sole,  cause  of  such  economy  — that  the  use  of  a  single  cylin- 
der with  a  Bteam-jacket  may  be  made  to  exhibit  a  corre- 
.  ling  degree  of  economy.     Nevertheless,  the  widely- 
oj  ,!       ystem  shows  that  it  has  important  ad- 
,,  ii    i  in  m  ie  given  of  an  engine  with,  two  cyl- 
inders on  the  Woolf  system  in  Normandy,  which  has  been 
in  continual  use  for  flftj  years;  and  this  is  quoted  us  an 
evidence  of  durability  of  the  mechanism  where  this  system 
is  applied. 

It  may  be  stated,  as  general  conclusions,  that  the  use  of 
a  ateam-jacket  with  a  single  cylinder  under  ordinary  oir- 
oumstancea  results  in  an  important  saving  of  fuel,  espe- 
cially for  high  degrees  of  expansion  ;  that  in  the  compound 
engine,  with  the  larger  cylinder  jacketed,  there  is  a  saving 
inomy  over  a  .-ingle  cylinder  jacketed,  even  with  the 
Same    steam  pressures    and   degree   of   expansion    in    both. 

[ast  conclusion,  although  derived  from  what  appear 
to  be  conclusive  and  satisfactory  experiments,  is  perhaps 

nut  universally  accepted  by  engineers,  the  subject  being 
one  about  which  there  is  still  considerable  discussion, 
cylinders  are  more  economical  in  expenditure  of 
fuel  for  a  unit  of  power  than  small  ones,  and  slow-speed 
engines  generally  leSB  economical  than  high-speed  engines. 
An  engine  using  steam  at  high  pressure.-,  other  things 
being  equal,  is  more  economical  than  one  using  steam  at 
low  pressure.  In  regard  to  the  degree  <>/  expansion  to  be 
allowed  in  designing  an  engine,  it  is  to  be  observed  that 
the  point  of  cut-oft  with  a  given  pressure  determines  the 
mean  pressure  in  the  cylinder  from  which  the  requisite 
power  is  to  be  obtained  :  and  if  the  speed  of  the  piston  per 
minute  be  fixed,  the  size  of  the  cylinder  is  determined. 

There  is  still  a  want  of  precise  and  definite  rules  for  as- 
certaining the  mo- 1  economical  degree  of  expansion  in  every 
given  case ;  and  hence  it  is  apparent  that  a  theoretical  cal- 
culation of  the  dimensions  of  the  cylinder  of  an  engine  to 
be  constructed  is  a  problem  which  involves  some  degree  of 
indetermination  as  far  as  regards  maximum  economy.  In 
a  paper  presented  to  the  American  Society  of  Civil  Engi- 
neers by  Mr.  C.  E.  Emery.  M.  E.,  in  1874,  giving  an  ac- 
count of  experiments  made  by  him  for  the  U.  8.  navy  de- 
partment, the  following  empirical  formula  is  given,  based 
on  the  experimental  data  for  the  most  economical  ratio  of 
expansion : 

_p  +  37 
r  22  ' 
in  which  r  is  the  ratio  of  expansion,  p  the  initial  pressure 
above  the  atmosphere.  For  example,  taking  }>  equal  to 
6,  10,  25,  40,  60.  80,  100,  the  values  of  r  will  be  1.9,  2.1.  2.8, 
3.5,  4.4,  5.3,  6.2,  respectively.  Mr.  Emery  states  that  these 
ratios  are  "nearly  correct  for  single  engines  of  large  size, 
with  details  of  good  design,  too  small  for  single  engines  of 
ordinary  construction,  and  too  small  for  the  better  class  of 
compound  engines."  The  final  performance  of  an  engine 
can  only  be  satisfactorily  tested  by  the  use  of  the  indicator. 
The  adaptation  of  the  steam-engine  to  special  purposes, 
such  as  the  locomotive,  the  marine  engine,  the  stationary 
engine,  the  steam-pump,  the  pumping-cngine,  the  traction- 
engine,  etc.,  gives  rise  to  details  of  mechanism  which  may 
be  found  described  in  works  specially  devoted  to  these  sub- 
jects. W.  P.  Trowbridge. 

Steam  Fire-Engine.  See  Fire-Engine,  by  Prof. 
J.  A.  Whitney. 

Steam'-Hammer.  This  name  has  been  given  to 
hammers  which  are  raised  by  the  direct  action  of  steam 
on  a  piston  in  a  steam-cylinder,  and  is  not  understood  as 
applying  to  hammers  which  are  raised  by  other  mechan- 
ical means  receiving  their  power  from  a  steam-engine 
through  the  intervention  of  belts  and  pulleys  or  gearing. 
4  he  direol  acting  steam-hammer  has  been  said  to  have 
contributed  more  than  any  other  modern  mechanical  in- 
vention in  developing  the  resources  of  the  iron  trade.  It 
is  certainly  the  outgrowth  of  the  needs  of  the  trade  in  its 
advancement,  and  has  very  considerably  aided  that  ad- 
vance. 

Long  before  steam-hammers  were  thought  of,  iron  forg- 
ings  of  considerable  rise  were  wrought  under  heavy  ham- 
mers operated  indirectly  by  -team  or  water.  These  prim- 
itive forge-hammers  were  either  known  as  trip-hammers 
or  tilt-hammers.  The  latter,  and  probably  the  most  fa- 
miliar form,  has  been  mu<  b  improved,  *and  still  con- 
tinues in  use  for  light  forginge.  This  style  of  hammer 
consists  of  a  metal  hammer-head  mounted  on  the  end  of  a 
heavy  timber,  answering  in  purpose  to  the  handle  of  a 
hand-hammer.  Thia  timber  is,  at  some  distance  from  the 
hammer-head,  provided  with  trunnion e,  and  a  prolonga- 
tion of  timber  back  of  the  trunnions  is  operated  upon°by 
tappets  on  a  revolving  wheel.  The  tappets,  striking  the 
end  of  the  beam  or  helve,  depress  it,  and  thug  raise  the 
hammer-head  in  an  arc  of  a  circle,  the  trunnions  being 


the  centre  of  the  circle.  The  trip-hammer  is  the  same,  80 
far  as  the  hammer-helve  and  trunnions  arc  concerned,  but 
the  tappet-wheel  is  placed  in  front  of  the  hammer-head, 
anil  lifts  the  head,  acting  from  beneath  upward.  The  trip- 
hammer in  the  forgo  and  rolling-mill  is  used  for  rudely 
forging  the  puddled  balls  of  iron  into  blooms.  Both  of 
thee  hammers  deliver  their  blows  in  an  arc  of  a  circle, 
and  are  limited  in  their  capacity  of  regulation  as  to  force 
and  intensity  of  the  blow.  The  tilt-hammer,  when  ar- 
ranged with  a  spring  above  the  hammer-head  or  a  spring 
below  the  tail  end  of  the  helve  where  it  is  driven  down  by 
the  tappets,  is  capable  of  being  operated  at  a  much  higher 
speed  than  when  its  blow  is  the  result  of  gravity  alone, 
for  the  hammer,  recoiling  from  the  action  of  the  spring 
against  which  it  has  been  driven  in  ascending,  has  a  more 
rapid  descent,  anil  can  be  run  at  a  very  high  rate  of  speed. 
Tho  tilt-hammer,  or  helve-hammer  as  it  is  sometimes 
called,  maintains  its  place  in  the  workshop,  and  is  largely 
used  for  light  forgings  for  cutlery  and  tho  like. 

To  Mr.  James  Nasmyth  of  the  Bridgewater  Foundry, 
Putricroft,  near  Manchester,  Kngland,  is  due  the  honor  of 
the  invention  and  practical  construction  of  the  first  steam- 
hammer.  Mr.  James  Watt  in  1784  patented  a  steam-ham- 
mer; one  William  I>cverell  also  took  out  a  patent  for  one 
in  1806,  but  there  is  no  reason  to  believe  that  these  patents 
were  ever  worked.  Mr.  Nasmyth  proposed  the  steam- 
hammer  to  the  engineer  of  the  Great  Western  .Steamship 
Co.  in  1837  as  of  advantage  in  forging  the  paddle-wheel 
shafts  of  the  Great  Britain  steamship,  then  building,  but 
no  hammer  of  this  kind  was  constructed  until  the  years 
1812  and  1843.  Mr.  Nasmyth's  steam-hammer  was  con- 
structed with  parts  common  to  all  steam-hammers  made 
afterward — viz.  a  heavy  mass  of  iron  which  constitutes  the 
hammer,  or  "tup  "  as  it  is  called.  This  "tup"  slides  freely 
in  guides  or  ways  in  the  frame  or  upright  of  the  hammer. 
On  top  Of  this  frame  is  placed  a  cylinder  fitted  with  piston, 
piston-rod,  and  valve,  after  the  manner  of  a  steam-engine. 
The  piston-rod.  extending  downward  through  a  stuffing- 
box  in  the  brass  cylinder-head,  terminates  in  its  attach- 
ment to  the  tup  or  hammer.  Steam  admitted  under  the 
piston  raises  it,  and  thus  lifts  the  hammer;  upon  the  open- 
ing of  the  exhaust,  and  consequent  escape  of  the  steam, 
the  hammer  falls  with  a  force  due  to  its  weight  and  the 
distance  fallen  through,  less  the  friction  of  the  piston,  pis- 
ton-rod, and  escaping  steam.  This  form  of  hammer  was  at 
first  made  single-acting  only,  and  its  essential  features  are 
the  same  as  nearly  all  the  steam-hammers  made  by  various 
makers  since  then.  All  direct-acting  steam-hammers  are, 
properly  speaking,  Nasmyth's  hammers,  but  his  name  has 
been  almost  lost  in  the  rival  claims  of  those  who  have  in- 
troduced distinguishing  improvements  on  his  invention. 
His  hammer,  single-acting  only,  was  worked  by  hand,  and 
no  very  good  valve-motion  was  added  to  it  to  render  its 
action  automatic  until  his  engineering  manager,  Mr.  Kobert 
Wilson,  hit  upon  apian  of  operating  the  valve  automatically  ; 
and  he  also,  it  is  believed,  first  applied  the  balance  prin- 
ciple of  valve  to  the  steam-hammer.  This  latter  improve- 
ment was  of  groat  importance,  inasmuch  as  it  permitted  large 
valves  to  be  readily  raised  by  hand.  The  use  of  this  valve 
has  continued,  but  the  cumbersome  but  ingenious  valve- 
motion  of  Mr.  Wilson  has  been  replaced  by  more  simple 
if  not  more  efficient  devices.  During  the  continuance  of 
Mr.  Nasmyth's  patent,  engineers  had  but  little  chance  to 
improve  tho  original  invention.  Some  radical  changes 
were  proposed  which  did  not  meet  with  much  success,  tho 
most  radical  having  been  proposed  by  Mr.  Conde.  His 
invention,  which  bore  his  name,  consisted  in  suspending 
the  piston  by  its  rod  from  the  top  of  the  hammer-frame, 
ami  making  the  steam-cylinder  the  hammer  proper.  Steam 
to  this  cylinder  passed  through  the  piston-rod,  which  was 
hollow.  Then  the  steam-cylinder  was  made  to  rise  and 
fall,  and  a  die  or  hammer-face  at  its  lower  end  struck  tho 
metal  to  be  forged. 

Steam-hammers  have  moro  cause  to  deteriorate  in  use 
than  almost  any  other  machine  tool,  inasmuch  as  the  se- 
vere shocks  to  which  they  are  submitted  while  in  use  tend 
to  destroy  their  parts.  This  can  be  readily  understood 
when  it  is  considered  that  a  mass  of  metal,  perhaps  weigh- 
ing many  tons,  is  lifted  by  the  steam-piston  and  piston- 
rod,  and  either  allowed  to  fall  or  is  driven  down  by  steam- 
pressure  acting  above  the  piston,  and  the  motion  of  this 
heavy  mass  is  suddenly  arrested  when  it  strikes  the  metal 
being  forged.  If  the  point  of  contact  in  striking  be  out 
of  plumb  with  the  centre  of  gravity  of  the  falling  mass,  a 
side  vibration  is  given  to  the  mass,  resulting  in  a  severe 
side-strain  in  the  guides  or  ways.  The  piston-rod,  arrested 
in  its  downward  motion  at  the  end  of  the  stroke,  becomes 
itself  a  hammer,  acting  upon  the  mass  of  the  hammer 
proper,  or  "tup,"  as  on  an  anvil.  This  in  time  destroys 
the  piston-rod.  The  destruction  of  the  piston-rod  from 
this  cause  was  considered  so  serious  a  matter  in  the  early 
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hammers  as  to  induce  Mr.  Nasmyth  to  resort  to  many  in- 
genious devices  to  provide  an  elastic  cushion  between  the 
piston-rod  and  the  "tup." 

Mr.  Robert  Morrison  of  Newcastle-on-thc-Tynein  the  year 
1853.  patented  a  steam-hammer  in  which  the  piston-rod 
was  the  hammer,  and  the  blow  was  imparted  by  the  end  of 
Fig.  1. 


the  piston-rod  properly  protected  by  a  shoe  or  hammer- 
face.  He  of  necessity  made  the  piston-rod  very  large  and 
of  wrought  iron,  welding  the  piston  to  the  middle  of  this 

Fig.  2. 


long  rod,  ami  guiding  it  by  stuffing-boxes  in  the  upper  and 
lower  oylinder-heade.  In  other  words,  In-  extended  the 
rod  through  both  heads  of  the  cylinder,  and  made  it  suf- 


ficiently large  to  weigh  the  number  of  pounds  required. 
Thus,  as  an  example,  a  rod  weighing  5  tons  he  made  13 
inches  in  diameter  ;  its  piston-head,  31  inches  in  diameter, 
working  in  a  cylinder  long  enough  to  allow  a  stroke  of  6 
feet.  IHs  idea  was  to  do  away  with  the  many  parts  which 
in  the  Nasmyth  steam-hammer  tend  to  beat  themselves  to 
pieces,  one  on  the  other,  and  substitute  for  them  one  single 
bar  of  wrought  imn,  striking  endways  on  the  forging  in 
the  manner  of  a  battering-ram.  To  prevent  the  bar  from 
turning,  he  out  a  flat  on  the  rod  above  the  piston-head,  and 
guided  it  by  a  corresponding  shape  in  the  top  cylinder- 
head.  This  form  of  steam-hammer  proved  to  be  very 
efficient,  hut  in  time  developed  a  weakness  where  the 
piston-rod  was  enlarged  at  its  lower  end  to  receive  the 
hammer-die.'  Repeated  blows  caused  a  fracture  imme- 
diately above  this  enlargement.  In  1872,  Mr.  William 
Sellers  of  Philadelphia  improved  the  Morrison  hammer  by 
enlarging  the  rod  below  the  piston-head,  and  continuing 
the  enlarged  size  down  to  the  hammer-faee,  then  attaching 
the  hammer-face  by  means  of  a  loose  collar  surrounding 
the  lower  end  of  the  bar,  this  collar  being  held  in  place  by 
means  of  a  tapered  wedge-ring  driven  down  between  the 
bar  and  collar,  the  collar  being  provided  with  proper  dove- 
tails to  receive  the  hammer-face.  This  arrangement  brought 
the  greatest  part  of  the  weight  nearer  to  the  hammer-face, 
strengthened  that  part,  and  did  away  entirely  with  the 
weak  point  in  the  hammer-bar  of  Mr.  Morrison.  His  im- 
provement obviated  all  trouble  from  breakage  of  the  ham- 
mer-bar, and  rendered  it  practically  indestructible.  It  was 
found  advantageous  to  increase  the  weight  of  the  hammer- 
bars  in  hammers  of  any  given  length  of  stroke,  so  that  the 
lower  part  of  the  hammer-bar  being  increased,  the  5-ton 
hammer  of  Mr.  Morrison's  bar  came  to  weigh  7  tons. 
Hammers  for  heavy  forgings  are  constructed  with  double 
uprights,  large-sized  hammers,  with  a  long  stroke,  having 
a  wide  spread  of  base  between  the  legs  of  the  upright  to 
give  room  for  the  workmen  to  handle  the  iron  being  forged. 
The  anvil-face  is  usually  set  at  IS  inches  above  the  floor- 
level.  Fig.  2  shows  a  double  upright  hammer  of  the  Mor- 
rison type.  These  large  hammers  are  not  made  self-acting, 
it  having  been  found  advantageous  to  work  them  by  hand 
only.  In  light  work,  such  as  tilting  or 
drawing  out  bars  of  steel,  an  automatic 
valve-motion  is  of  the  utmost,  importance. 
Fig.  1  shows  the  form  of  a  single  upright 
hammer  as  used  for  light  forging  or  for 
tilting  steel.  A  hammer  weighing  300 
pounds — i.  e.  the  hammer-bar,  or  part 
which  strikes  the  blow,  weighing  300 
pounds — should  make  at  least  300  blows 
per  minute  to  work  economically  in  light 
forging.  An  important  improvement  re- 
cently introduced  in  these  rapid-running 
steam-hammers  is  the  separation  of  the 
exhaust-passages  in  the  slide-valve,  so  that 
the  exhaust  from  the  space  below  the  piston 
escapes  through  a  passage  which  does  not 
communicate  with  the  exhaust-passage 
from  the  space  above  the  piston.  In  the 
exhaust-passage  from  bcluw  the  piston,  is 
arranged  a  throttle-valve,  which  when 
partially  closed  chokes  the  exhaust  es- 
cape, and  thus,  suspending  the  escape  of 
steam  as  the  hammer  descends,  materially 
diminishes  the  force  of  the  blow,  and  yet, 
inasmuch  as  the  upper  exhaust-passage  is 
open,  the  hammer  rises  as  quickly  as  when 
working  with  full  exhaust.  This  is  of 
great  advantage  in  working  steel,  as  the 
force  of  the  blow  can  be  lessened  without 
materially  slowing  the  speed  or  rapidity 
of  blows.  If  steel  is  hammered  with  too 
heavy  and  too  rapid  blows,  the  metal  be- 
comes overheated;  in  fact,  cold  steel  BO 
hardened  will  become  intensely  heated. 
A-  the1  Steel  in  tilting  is  brought  near  to 
size,  it  is  of  importance  that  it  should  be 
worked  cooler  to  give  the  requisite  finish 
J|  and  to  improve  the  quality  of  the  steel. 
"  This  requirement  is  admirably  accomplish- 
ed by  the  devices  above  alluded  to. 

In  setting  steam-hammers  it  is  of  the 
utmost  importance  that  the  foundations 
should  be  of  the  most  substantial  cha- 
•c:  ractcr.  It  is  usual — ami  in  fact  is  con- 
.  sidercd  the  best  practice — to  make  the 
anvil-block  entirely  separate  from  the 
; ;'  hammer — to  place  it  too  on  a  separate 
foundation,  and  to  underlay  it  with  some  thicknesses  of 
wood,  say  with  two  layers  of  elosely  tilted  timbers  m  leasl 
24"  in  thickness.     This  gives  a  degree  of  elasticity  t->  fcho 
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nnvil  and  preserves  the  foundation*    It  is  customary  also  to 
b    I  Rindation-stonea  and  the 
,f  thu  hammer  itself :  the  Blight  elasticity  "I  the 
timbers  relieves  r  1  •  •  -  frame  from  strains  incident  to  the  jar  ol 
I  he  anvil  for  iron-forging  hammers 
,    less  than  are  times  the  weight  of  the  hammer. 
jj,  !  ,,,,,-r  Bhould  have  not  lose  than  10  tons  of 

,,,  ,i  block.    This  is  Dot  enough  for  ham- 
forging  steel,  for  eight  to  tin  times  the  weight 
of  the  hammer  should  In- put  in  their  anvils.   A  10-ton  bam- 
ingots  ought  to  have  from  90  t<'  LOO  tons 
Sivil.     These  irery  large  blooks  cannot  readily 

lin    hi;.--,  lint  arc  advantageously  ljuilt  up  in 

ns,  one  resting  on  another.    Such  seotional  blocks 

i  •e  readily  handled  whan  pnt  in  place,  and  can 

,,    cmvcnicntiy  raised  to  pack  under  when  repeated 
-   have  caused  the  anvil  to  settle.     In  setting  anvil- 
blooks  they  should  be  placed  a  hair  inch  or  more,  accord- 
ing t"   their  size,  above  their  proper   height,  to  allow  for 
ing,  winch   is  sure  to  occur,  no  matter  how  well  the 
foundation  may  have  been  put  in. 

Mr.  Raman  ittom  of  England  has  do  iscil  a  form  of  steam- 
hammer  which  in  his  hands  at  the  works  at  Crew  has  given 
iti  faction.  Mis  Bteam-hammer  is  duplicated,  and  tho 
blows  are  given  horizontally,  on  opposite  sides  of  the  forg- 
ing.  The  iron  being  forged  rests  on  a  bed-plate,  which 
need  not  be  very  massive,  the  duplex  prinoiple  doing  away 
with  the  anvil-block  entirely.  Mr.  Ramsbottom's  two  ham- 
M1  :  are  operated  through  a  system  of  levers  by  one  steam  - 
oylinder,  the  blows  from  either  side  being  simultaneous. 

The  Bteam-eylinder  has  been  added  to  helve-hammers 
operating  with  a  short  stroke  near  the  fulcrum,  and  some 
ingenious  contrivances  have  been  introduced  to  so  operate 
a  light  helve-hammer  as  to  make  it  take  tho  place  of  a 
"striker"  for  a  blacksmith,  the  blow  being  adjustable  in 
direction  as  well  as  in  force.  The  introduction  of  hydrau- 
lic machines  for  forging  has  taken  some  work  from  the 
Bteam-hammer  and  widened  the  possible  use  of  wrought 
iron  in  engineering  works.  The  steam-hammer  forges  the 
metal  into  the  required  shape  with  repeated  blows  and 
well-directed  skill  on  the  part  of  tho  workman.  In  hy- 
draulic forging  the  red-hot  metal  is  made  to  flow  in  a  solid 
state  into  metal  moulds,  and  driven  into  them  by  plungers 
operate  I  by  hydraulic  presses.  This  method  of  forging  is 
yet  iii  its  infancy;  its  ultimate  extension  in  use  depends 
on  the  introduction  of  improvements  in  the  machinery 
used — in  machinery  containing  great  strength  with  ready 
adaptability  to  the  uses  it  has  to  perform,  and,  above  all, 
in  the  utmost  possible  durability  in  constant  use.  The  first 
cost  of  the  hydraulic  machinery  and  the  constant  expense 
of  dies  will  for  a  time  limit  the  uses  to  which  hydraulic 
forging  may  be  applied,  and  yet  necessitate  the  improve- 
ment in  the  modes  of  working  steam-hammers  to  compete 
with  it.  Die-forging  under  steam-hammers  is  a  step  in  this 
direction  capable  of  extension.  Coleman  SELLERS. 

Steam  Navigation.     See  Navigation,  Ocean  Steam, 
by  W.  S.  W.  V  u  x.  A.  M.,  F.  R.  S. 
Steam-Presses.     Sec  Printing,  by  W.  S.  Paterson. 
Steam-I'umps.     See    Pumptng-Engines,   by   J.    P. 
Frizell. 

Steam  Type-founding.  Sec  Printing,  by  W.  S. 
Paterson. 

Steam  Vessels.  The  idea  of  the  possible  adaptation 
of  steam  for  the  propulsion  of  vessels  was  suggested  at  a 
very  early  period :  it  seems  to  have  occurred  to  Roger 
Bacon,  who  lived  in  the  thirteenth  century.  It  has  been 
generally  stated  that  Blasco  dc  Garay  of  Spain,  in  1543, 
propelle  I  a  vessel  by  steam.  As  a  fact,  La  Fuente,  the 
Spaiii-li  historian,  visited  the  archives  of  Simancas,  and, 
examining  the  documents  relating  thereto,  found  that 
Blasco  dc  Garay  made  (1540-43). several  trials  with  pad- 
dles on  .-hips  furnished  by  the  emperor  Charles  V.  i  but 
in  every  e.i-e  these  paddles  were  moved  by  companies 
of    nun.  as   to   the   use  of   steam,   none    of 

which  were  attempted  to  be  carried  out  practically,  were 
male  by  Salomon  dc  Cans  (Ze«  liaisons  da  Forces  mou- 
r<-„t.<,  avec  diverges  Machines  tani  utile*  </nr  pfatsanfcs, 
Paris,  L615)  and  the  marquis  of  Worcester  (  Century  of  lu- 
CBBtiont,  London,  1663).  But  the  earliest  practical  effort 
appears  to  he  that  of  Pupin,  win,  in  1707  applied  his  Bteam- 
engine  to  the  pro]  a  model  vessel  on  the  Fulda 

River  at  Caesel.  Newcomen  had  in  the  mean  time  brought 
the  Bteam-engine  itself  to  a  «  ion  :  and  in  I7:ifi. 

Jonathan  Hulls  patented  a  ma  .    1  ngine  which  he 

proposed  to  employ  in  a  vessel  to  be  used  as  a  tugboat. 
U.i. ut  1763,  William  Henry  of  Pennsylvania  built  a  small 
model  steamboat,  which  he  tried  with  flattering  success  on 
the  Conestoga  Itiver:  this  experiment  is  specially  notable 
as  having  furnished  the  hint  to  the  sue.  1  is  made 

forty  years  later  by  Robert  Fulton.     During  the  last  quar- 


ter of  the  eighteenth  century  the  problem  of  steam  naviga- 
ti.m  had  begun  to  engage  many  minds  in  Europe  and 
America.  In  France  we  lind  tho  count  d'Auxiron  and  M. 
IViii  r  making  experiments  in  1774  and  1775.  and  the  mar- 
quis do  Jouffroy,  upon  a  larger  scale  and  with  better  suc- 
cess, in  1776-83,  In  America,  James  Rumsey  of  Maryland 
was  engaged  in  similar  experiments,  and  as  early  as  17.80 
built  a  boat  which  was  propelled  upon  the  Potomac  by 
steam  at  the  rate  of  4  miles  an  hour  by  means  of  a  jet  of 
water  forced  out  at  the  stern  ;  a  society  was  formed  to  aid 
him  in  his  project,  of  which  Dr.  Franklin  was  a  member, 
and  he  went  to  London,  where  he  built  a  boat  with  which 
a  successful  experiment  was  made  on  the  Thames  in  1792  ; 
but  he  died  before  any  thorough  success  was  attained.  In 
tho  mean  while,  John  Fitch  had  been  also  trying  experi- 
ments in  steam  navigation  upon  the  Delaware  River.  His 
first  boat,  built  in  17SG,  was  propelled  by  paddles  moved 
by  a  steam-engine;  at  first  a  speed  of  only  3  miles  an  hour 
was  attained,  but  improvements  were  shortly  added  by 
which  S  miles  were  gained.  After  an  unsuccessful  visit  to 
Europe  to  introduce  his  invention,  he  returned  to  America, 
and  resumed  his  experiments  with  a  small  vessel  upon  the 
"  Collect."  a  pond  which  occupied  the  spot  where  now  stands 
the  "Tombs"  prison.  It  is  noticeable  that  in  this  boat  ho 
employed  side  wheels,  with  a  screw-propeller  at  the  stern. 
(See  Fitch,  John.)  Simultaneous  experiments  were  also 
carried  on  in  Great  Britain.  In  17SS,  Miller,  Taylor,  and 
Symington  built  a  boat  which  consisted  of  two  connected 
hulls  driven  by  a  single  paddle-wheel  between  them,  which 
obtained  a  speed  of  5  miles  an  hour  on  Dalswinton  Loch. 
Next  year  they  built  a  larger  vessel,  with  a  steam-engine 
of  12  "horse-power,  which  attained  a  speed  of  7  miles  an 
hour.  In  1801,  Symington  built  a  bout  for  towing  on 
a  canal,  which  drew  vessels  of  140  tons  at  the  rate  of 
3\  miles  an  hour,  but  was  soon  abandoned,  as  the  swell 
raised  injured  the  banks  of  the  canal.  About  1700.  Hubert 
Fulton  left  America  for  England  to  study  his  profes- 
sion of  a  painter,  but  he  soon  turned  his  attention  to  me- 
chanics, and  especially  to  steam  navigation.  He  made 
some  experiments  in  France,  which  were  only  partially  suc- 
cessful, but  he  secured  the  confidence  and  aid  of  Robert  R. 
Livingston,  the  American  ambassador,  and  in  1806  re- 
turned to  New  York,  bringing  with  him  a  powerful  Boulton 
&  Watt  steam-engine,  for  which  a  hull  was  built.  The  ves- 
sel, named  the  Clermont,  after  Livingston's  manor  on  the 
Hudson,  made  a  successful  trial-trip  to  Albany,  Aug.  7-9, 
1S07,  returning  on  the  two  following  days,  her  average 
running  speed  being  5  miles  an  hour.  The  Clermont  was 
1.10  feet  long,  18  feet  beam,  7  feet  deep,  with  a  burden  of 
160  tons.  She  soon  commenced  making  regular  trips  be- 
tween New  York  and  Albany,  and  for  all  practical  purposes 
must  be  considered  the  first  steamboat  adapted  for  the  con- 
veyance of  passengers  and  freight,  all  previous  ones  having 
been  experimental  models,  or  at  most  only  designed  as  tugs. 
Fulton  and  Livingston  obtained  from  the  State  of  New  York 
the  monopoly  for  using  steam  vessels  in  the  waters  of  the 
State.  (See  Ft:  i.ton.  Robert.)  John  Stevens  of  New  York  was 
even  earlier  than  Fulton  as  an  experimenter  in  steam  navi- 
gation, and  narrowly  missed  anticipating  him  in  practical 
success.  As  early  as  1789  he  had  perfected  his  plans  for  a 
steam  vessel,  and  in  1804  and  1805  built  small  vessels  which 
evinced  that  his  plans  were  sound.  The  Phoenix,  his  lirst 
steamboat,  properly  so  called,  was  completed  in  1807,  fid- 
lowing  hard  upon  Fulton's  Clermont.  Prevented  by  the 
monopoly  of  Fulton  and  Livingston  from  navigating  the 
Hudson,  he  sent  his  boat  by  sea  to  the  Delaware,  upon 
which  she  was  afterward  employed,  and  in  this  voyage  in- 
cidentally demonstrated  the  problem  of  the  possibility  of 
the  use  of  steam  vessels  upon  the  ocean,  no  one  as  yet 
having,  apparently,  imagined  that  they  could  be  used  ex- 
cept in  smooth  water.  (See  Stevens,  John.)  Steam  ves- 
sels in  America  were  now  an  assured  success.  Fulton  and 
his  coadjutors  soon  placed  a  fleet  of  them  upon  the  Hudson 
River  and  Long  Island  Sound,  while  Stevens  and  his  sons 
placed  their  steamers  upon  the  Delaware  and  the  Con- 
necticut, and  upon  tho  Hudson  after  Fulton's  monopoly 
had  expired.  The  first  steamboat  in  Great  Britain  was 
the  Comet.  40  feet  long,  built  in  1S12  for  the  navigation  of 
the  Clyde;  but  before  this  time  Fulton  and  Livingston  had 
begun  to  build  steamers  at  Pittsburg,  Pa.  Upon  all  navig- 
able rivers  and  smooth  waters  of  the  civilized  world  steam- 
boats were  rapidly  introduced,  but  their  use  upon  the  ocean 
was  long  held  practically  impossible,  although  as  early  as 
1819  a  little  steamer,  the  Savannah,  made  the  voyage  from 
Savannah,  Ga.,  to  England,  and  thence  to  Russia.  (For  the 
further  progress  and  present  condition  of  this  branch  of 
the  subject  see  Navigation,  Ocean  Steam.) 

A.  II.  Guernsey. 
Stear'ic  Acid  [Fr.  acids,  ste.arique  :  Ger.  Talyeaure], 
C18H36O2.     Stearic  acid,  discovered   by  Chcvrcul  in   1811 
(Ann.  de  Chim.  ct  de  Phys.  (2),  t.  ii.  354,  and  xxiii.  19; 
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Recherche*  mtr  lc*  Corps  (/ran),  is  the  most  abundant  of  the 
solid  fat-acids,  and  is  obtained  in  the  saponification  of  all 
the  fats  containing  stearine,  and  especially  of  beef's  tallow, 
mutton  suet,  hog's  lard,  etc.  All  the  hard  fats  contain  two 
solid  fat-acids,  which  it  is  extremely  difiieult  to  separate 
completely  from  each  other.  Hence,  many  fat-acids  de- 
scribed under  oilier  names  arc  probably  only  stearic  acid 
imperfectly  purified;  e.g.  bassic  acid,  from  oil  of  bassia ; 
anthropic  acid,  from  human  fat  (Hcintz) ;  palmitonic  acid, 
from  palm  oil  {Sckwarz),  etc.  Many  vegetal  fats  con- 
tain stearic  acid,  as  shea-butter  of  Man  go  Park,  cacao-but- 
ter, olive-  oil,  oil  of  black  mustard,  oil  of  ben,  oil  of  madia, 
Chinese  wax,  and  the  oil  of  B<taaia  latifolia,  just  named 
(illupei  tree  of  the  Himalayan  Mountains),  which  afforded 
Hard  wick  the  purest  stearic  acid  (his  bassic  acid). 

The  so-called  stearic  acid  (or  stearine)  of  commerce, 
which  is  found  in  "star  candles,"  is  a  mixture  of  stearic, 
palmitic,  and  margaric  (and  often  also  oleic)  acids.  This 
commercial  stearic  acid  is  produced  by  the  saponifica- 
tion of  neutral  fats  by  methods  already  mentioned  under 
Sou*.  But  this  acid  is  never  pure,  and  consists  of  a 
mixture  of  several  acids,  from  which  it  is  obtained  in  a 
state  of  purity  by  one  of  the  following  methods:  (1)  Tho 
commercial  stearic  acid  is  dissolved  in  hot  alcohol,  which 
on  cooling  deposits  the  greater  part  of  the  acid  ;  tho  excess 
of  alcohol  is  poured  off;  the  acid  is  dried  by  blotting-pa- 
per ;  and  this  process  is  repeated  until  the  melting-point  of 
the  stearic  acid  is  steady  at  100°  F.  (2)  The  acid  also  may 
be  obtained  pure  by  fractional  precipitation.  For  tins  pur- 
pose the  soap  obtained  by  the  saponification  of  the  fat  by 
an  alkali  is  decomposed  by  hydrochloric  acid  ;  the  fat-acids 
thrown  down  are  dissolved  in  a  great  excess  of  alcohol, 
and  the  boiling  alcohol  solution  is,  mpart  only,  precipi- 
tated by  a  concentrated  solution  of  acetate  of  barium,  lead, 
or  manganese;  the  alcoholic  liquor  deposits,  after  a  time, 
the  metallic  stearate,  which  is  then  decomposed  by  weak 
hydrochloric  acid;  the  stearic  acid  is  then  crystallized  ; 
and  this  process  is  repeated,  again  and  again,  on  the  prod- 
uct of  these  partial  precipitations  until  the  acid  has  a  con- 
stant melting-point.  This  last  method  of  Heintz  is  a 
modification,  with  much  saving  of  time,  of  the  original 
process  of  Chevreul.  But  with  every  possible  care  it  is 
difficult  to  obtain  stearic  acid  quite  free  from  all  admixture. 
Mutton  suet  saponified  with  one-fourth  to  one-third  its 
weight  of  potash  most  readily  furnishes  pure  stearic  acid. 
Pure  stearic  acid  is  colorless,  and  without  odor  or  taste, 
and  insoluble  in  water.  It  reddens  blue  litmus  when  warm 
and  in  its  cold  alcoholic  solution,  but  water,  which  precip- 
itates the  acid,  also  restores  the  blue  color.  It  melts  at 
157°-169°,  and  solidifies  at  lo0°  F. ;  Chevreul  says  it  melts 
at  107°,  and  solidifies  at  158°  F.  By  cooling  it  crystallizes 
in  brilliant  needles,  greasy  to  the  touch,  and  after  fusion  it 
is  very  friable.  It  is  insoluble  in  water,  but  dissolves  in 
boiling  alcohol  in  all  proportions,  the  cooling  solution  de- 
positing nacreous  crystals.  It  is  very  soluble  in  ether.  It 
burns  with  a  clear  and  white  flame.  Stearic  acid  is  the 
least  soluble  in  different  solvents  of  all  the  fatty  acids.  H. 
Kopp  has  shown  that  stearic  acid  in  the  act  of  fusion  un- 
dergoes an  increase  of  1 1  per  cent,  in  volume.  The  vol- 
ume at  32°  being  1,  becomes  1.0168  at  68°,  1.027S  at  104°, 
1.0539  at  140°,  1.0703  at  158°,  and  1.1980  at  complete  flu- 
idity. Melted  stearic  acid  has  a  density  of  0.854;  at  39.2° 
its  density  is  1.01,  and  between  48°  and  50°  it  has  the  same 
density  as  water.  The  formula  CigH^C^  is  deduced  from 
the  analyses  of  Chevreul,  Hardwiok,  and  others,  and  re- 
quires c'7f>.0n,  IU2.68,  011.26  =  100,  to  which  the  anal- 
yses very  closely  correspond.  It  boils  and  distils  in  a  vac- 
uum and  in  small  quantities  apparently  without  change, 
and  at  even  572°  F.  in  a  sealed  tube  when  boated  for  sev- 
eral hours,  it  neither  gives  off'  gas  or  water,  nor  alters  its 
melting-point  or  appearance  (Berthelot). 

Decomposition. — When  larger  quantities  of  stearic  acid 
are  subjected  to  dry  distillation,  not  in  vacuo,  the  greater 
part  passes  over  unchanged,  while  a  small  portion  is  re- 
solved into  carbon-dioxide,  water,  and  StbARONE  (which 
see).  The  distillate  contains  also  acetic  and  butyric  acids, 
and  an  acid  of  lower  melting-point  than  stearic  acid  ;  also 
hydrocarbons  of  the  formula  CMI1„.  and  ketones  richer  in 
carbon  than  stearone,  resulting  probably  from  tho  further 
decomposition  of  the  stearone.  The  black-brown  residue 
in  the  retort  still  contains  stearone,  but  scarcely  any  fatty 
acids  [Heintz).  If  sebacic  acid  is  found  in  the  empyreu- 
matic  residue]  it  i-;  regarded  as  evidence  of  tho  presence 
of  oleic  acid  in  the  stearic  acid — i.  c.  of  the  impurity  of 
the  latter  (jRedtenbachtr,  Smith),  Chevreul  obtained  Oil  per 
cent,  of  this  acid  unaltered  in  tho  distillate  from  stearic 
acid.  Chlorine  and  bromine  both  attack  melted  stearic 
acid,  replacing  hydrogen  and  producing  chlorinated  and 
brominated  species,  substitution  •products  j  they  are  mono- 
and  di-brominated  stearine  CiaHseBrOa},  CiaHstBraOai  and 
CibHssCIC^.     Concentrated  sulphuric  acid  at  a  gentle  heat 


dissolves  in  stearic  acid  without  coloration;  the  addition  of 
water  throws  down  the  fatty  aoid  in  white  flocks.  When  the 
sulphurieacid  solution  is  heated, sulphurous  oxide  is  evolved, 
and  a  new  fatty  acid  is  formed,  resembling  elaidic  acid  = 
CiaHaiOg,  and  fusible  at  111°  F.  Iodine  forms  no  com- 
pound with  stearic  acid.  Boiling  nitric  acid  attacks  stearic 
acid,  and  transforms  it  successively  into  suberic,  pimetic, 
adipic,  succinic,  capric,  and  cenanthic  acids  {Bromcin). 
Cold  nitric  acid  changes  stearic  acid  after  some  days  into 
margaric  acid,  and  if  crude  stearic  acid  is  used,  suberic 
and  succinic  acids  are  produced.  With  phosphoric  oxide 
(anhydrous  phosphoric  acid)  stearic  acid  yields  the  ele- 
ments of  water,  and  is  transformed  to  a  yellowish  brittle 
mass,  which  melts  between  130°  and  140°  F.  With  plati- 
num-black, stearic  acid,  in  an  atmosphere  of  oxygen,  at  a 
temperature  of  212°  F.,  evolves  carbon-dioxide,  and  at 
302°  F.  is  converted  entirely  into  water  and  carbon-dioxide. 
Permanganate  of  potassium  converts  stearic  acid  complete- 
ly into  stearate  and  carbonate  of  potassium.  Distilled  with 
aniline,  stearic  acid  yields  phenyl  stearamid  =  stearanilido 
[Pcbal).  With  methylic,  ethylic,  and  homologous  alcohols, 
with  carbohydrates,  with  glycerine,  mcconine,  and  choles- 
terine,  stearic  acid  yields  with  heat  ethereal  compounds, 
formed  from  the  acid  and  the  other  body,  with  elimination 
of  water.  Stearate  of  lime  subjected  to  dry  distillation 
gives  off  marsh-gas,  olefiant  gas,  or  other  olcfines,  and  the 
distillate  contains  abundance  of  stearone  and  other  ketones 
in  smaller  quantity,  calcic  carbonate  being  the  residuum. 

Stcamtca. — Stearic  acid  combines  with  many  metallic 
bases,  forming  bodies  of  the  consistence  of  hard  soaps  and 
plasters  which  are  mostly  insoluble  in  water,  the  alkaline 
salts  alone  being  soluble.  The  stearates  are  mostly  decom- 
posed by  other  acids,  the  stearic  acid  floating  as  an  oil  on 
the  surface  of  the  warm  liquid.  Stearic  acid  displaces 
carbon-dioxide  from  a  mono-carbonate  of  sodium  or  potas- 
sium only  at  212°,  and  it  dissolves  in  a  cold  solution  of 
alkaline  carbonate,  forming  bicarbonate.  The  neutral 
stearates  of  the  alkalies  dissolve  without  dregs  in  10  to  12 
parts  of  warm  water,  but  are  decomposed  by  a  large 
quantity  of  water,  with  separation  of  an  acid  salt,  and 
the  liquid  becomes  alkaline.  This  peculiarity  was  men- 
tioned under  Soap  as  the  cause  of  the  detergent  power  and 
opaline  appearance  of  soap-suds.  The  alkaline  stearates 
arc  soluble  in  alcohol,  better  if  warm.  Ether  does  not  dis- 
solve the  stearates,  but  extracts  the  excels  of  acid  from  the 
bi-stearates  and  transforms  them  into  neutral  salts.  Saline 
waters  dissolve  only  a  trifling  quantity  of  alkaline  stearates 
— a  property  utilized  in  the  manufacture  of  soap,  as  already 
described.  The  neutral  salts  of  other  metallic  oxides  de- 
compose the  alkaline  stearates,  forming  insoluble  stearates 
of  the  other  metals.  Dilute  mineral  acids  also  decompose 
the  alkaline  stearates,  with  separation  of  stearic  acid. 

There  are  three  stearates  of  potassium — mono-,  bi-,  and 
tri-acid  salts,  and  a  mono-  and  bi-acid  stearate  of  sodium, 
all  more  or  less  soluble  salts.  (Sec  Soap.)  A  soluble  neu- 
tral salt  of  ammonia  with  stearic  acid  also  exists.  Tho 
history  of  these  salts  may  be  found  in  the  larger  treatises,  as 
in  Ginelin,  xvn.  107  mq.  The  stearates  of  baryta,  stron- 
tia,  lime,  magnesia,  lead  (bi-plumbie  and  mono-plumbic), 
copper,  mercury  (mercurous  and  mercuric  stearates),  and 
silver  are  all  insoluble  salts,  generally  amorphous  fusible 
powders,  tho  stearates  of  the  heavy  metals  alone  being  col- 
ored, the  metals  replacing  one  or  more  atoms  of  hydrogen 
in  the  constitution  of  the  acid.  The  lead-salt  is  familiar  in 
surgery  as  diachylon,  while  the  lime-salt  is  one  of  the  pro- 
ducts of  the  lime-saponification  of  fats  in  tin-  stcarie-aoid 
candle  industry.  The  mixture  of  stearic  acid  with  laurie, 
myristic,  palmitic,  and  margaric  acid  gives  bodies  varying 
in  their  melting-points  and  other  relations,  as  has  been  al- 
ready referred  to  under  Ql/ElC  Acin  (which  see),  and  care- 
fully studied  by  Heintz  (Gmelin,  xvii.  113,  and  xvi.  214). 

Stearic  Ethers. — Methylic,  ethylic,  amylic,  octylic,  and 
cetylic  stearates  have  been  produced  as  conjugate  com- 
pounds of  the  primary  nucleus  ('isll.^.  plus  the  correspond- 
ing aloohol  radicals.  Ethylic  stearate  (<'19ll;;jO_.,Cdl5)  is 
obtained  by  saturating  an  alcoholic  solution  of  stearic  acid 
by  hydrochloric  acid  gas,  heating  the  mixture,  and  agita- 
ting with  water.  Or  it  may  also  be  obtained  by  boiling 
togethor  for  half  an  hour  a  mixture  of  stearic  acid,  alcohol, 
ami  concentrated  sulphuric  acid.  This  ether  forms  also 
instantly  if  an  ethereal  solution  of  stearine  is  shaken  up 
with  an  alcoholic  solution  of  potassa  insufficient  for  complete 
saponification,  (/itmis.)  Ft  hylic  stearate  is  a  transparent, 
odorless  solid  ;  units  at  88°  to  98°  ;  distills  at  435°  F-,  with 
decomposition.  It  crystallizes  from  the  alcoholic  solution 
in  white  silken  needles.  Its  ethereal  solution  gives  no 
crystals.  It  is  partially  decomposed  by  boiling  water,  and 
completely  by  chlorhydric  acid  and  alcoholic  potassa,  but 
not  by  watery  solution  of  potassa.  It  is  not  necessary  to 
follow  the  history  of  the  other  stearic  ethers  or  of  tho  cor- 
responding mannito  compounds,  or  the  derivatives  of  glu- 
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which  have  been   jo  well  investigated  by  ISerthelot 
.hi.  70,  and  xlvii.  297,  324). 
(For  the  relations  of  Bteario,  palmitic,  und  oleic-  aoids  Bee 
Oleic  Arm  and  un 

\nn  I  mm -stiiv. — Star  Candles,  Bougies. — Cbev- 

reul,  by  his  well-known  researches  on  the  constitution  of 

the  fats,  oommenced  in  1811,  opened  the  way  for  the  in- 

■  1  use  of  the  fatty  acids,  but  it  was  not  until  Jan.. 

I   i  i  -  h  and  Chevron)  applied  for  a 

patent  for  utilising  these  aoids  us  illuminants.     Cn  this 

I  thej  proposed  to  use  potassa  <*r  soda  to  saponify  the 
inly  with  pressure,  and  alcohol  for  the  separa- 
tion oi  the  aoids  from  glycerine.  This  process  was  im- 
prael  m  industrial  scale,  and  was  never  pot  into 

ii-r.     Moses  l'onle  in  June,  1S25,  took  out  another  patent 

.  .  Lussac  in  England,  in  which  it  was  contemplated 
to  distill  the  fatty  aoids  after  an  alkaline  saponification, 
and  to  separate  the  liqnid  adds  after  distillation  by  pres- 
sure. This  was  a  step  in  the  right  direction,  but  this 
patent  appears  to  have  been  no  more  fruitful  of  results  than 
Its  predecessor  Of  the  same  year.  At  that  time.  also,  the 
i  properly-prepared  wicks  was  unknown,  and  the  com- 
mon Wicks  produced  very  imperfect  combustion  of  the  fatty 
The  patents  of  i'ambaceres  in  1S25  an  1  H'-'ti  were 
mainly  directed  to  the  preparation  of  wicks,  and  to  the  use 
of  pressure  while  exposing  the  products  to  various  degrees 
of  temperature.  The  candles  produced  by  this  inventor 
were  greasy  to  the  touch,  yellow  in  color,  offensive  in  odor, 
and  gave  a  smoky  flame;  they  were  unsalable,  and  the  un- 
dertaking was  quickly  abandoned.  Hut  the  plaited  wicks 
which  Cambace'res  first  introduced  have  remained  in  testi- 
mony of  his  useful  labors,  without  substantial  change  to 
this  day.  The  method  of  producing  stearic  and  palmitic 
acids  on  a  manufacturing  scale  yet  remained  to  be  dis- 
covered, and  the  industry  slumbered  until  1831,  when  it 
was  developed  by  the  researches  of  two  young  medical  stu- 
dents, Messrs.  de  Milly  and  Motard,  who  had  taken  up  the 
study  of  illumination  by  the  fatty  acids  in  1829,  and  after 
numerous  experiments  discovered  a  method  of  saponifica- 
tion of  the  fats  by  Hnu — a  thing  which  had  never  before 
been  accomplished  on  a  working  scale.  The  stearie-acid 
industry  dates,  in  fact,  from  the  year  1831)  when  the  first 
manufactory  by  lime-saponitieation  was  opened  in  Paris 
near  the  Ha  mere  de  l'Ktoile;  hence  the  name,  now  accepted 
the  world  over,  of  bougies  de  VEtoile,  or  ntar  cant/ten.  From 
that  'late  the  development  of  this  important  industry  was 
very  rapid  and  assumed  great  importance — not  in  France 
alone,  but  all  over  Europe  and  in  the  U.  S.  In  1873,  in 
Prance  alone,  official  returns  show  a  production  of  over 
30,000,000  kilogrammes  (more  than  30,000  gross  tons)  of 
stearic  acid,  and  a  proportionate  quantity  of  glycerine  and 
oleic  acid  {>■•</  oil)  for  soap.  This  product  was  furnished 
li\  L56  manufactories,  employing  nearly  3000  workmen  and 
1  2<'l)  horse  power.  The  money-value  of  the  product,  taking 
(lie  price  Of  the  quintal  (220.46  pounds)  at  173.05  franc-. 
Was, in  grOBS, 52,326,685  francs.  Of  this  production,  which 
extends  OVet  13  departments  in  France,  one-fourth  part  was 
the  product  of  the  department  of  the  Seine  alone;  and  the 
export  of  stearic  products  from  France  in  1873  was  a  little 
mitre  than  one-seventh  of  her  total  product  (7,067,291 
francs),  showing  the  very  extended  use  of  star  candles  in 
that  country.  For  the  remainder  of  Europe,  including 
<!rear  Britain,  the  annual  product  of  stcarine  in  1-873  was 
stated  as  not  under  100,000,000  kilos,  or.  in  round  num- 

ihout  100.000  gross  t<>ns.  In  the  U.  8.  this  industry 
has  also  attained  great  importance,  especially  in  the  interior 
cities  of  the  continent,  where  the  product  of  hog's  fat  fur- 
nishes the  raw  material  on  a  great  scale.  Cincinnati,  it  is 
said,  produces  over  one-half  of  the  total  make  of  stearine 
candle-  for  the  V.  S..  but  we  are  without  exact  data  for  the 
total  product,  which  has  fallen  off  somewhat  since  petroleum 
eso  abundant  and  cheap  a  source  of  illumination. 
Tlie  silver  and  goldmines  of  Xevada,  etc..  consume  very 
large  quanti  a  candles,  oil  being  inadmissible  in 

*  ten  ■•!  Th.-  I,,  -  jhief  it  works  in  the  amalgamation  process. 
The  i   industry  is  naturally  divided  into  two 

quite  distinct  sections—  1>  tin-  chemical,  and  (2)  the  me- 
ckanical.  The  chemical  part  mmencee  with  the  saponi- 
fication of  the  fat-  by  one  of  several  methods  which  have 
already  been  or  will  he  mentioned,  and  the  separation  of 
the  fatty  acids  from  the  insoluble  lime-soap  produced  in 
that  mode  of  saponification  ;  the  mechanical  processes  ap- 
ply to  the  non-chemical  methods  of  separating  the  liquid 
from  the  solid  acids.  Hoar  clarification,  and  the  transforma- 
tion, by  no. nlding  and  other  means,  of  the  -olid  acids  into 
finished  candles.     We  repeat  here  what  ha-  elsewhere  been 

I,  that  in  commercial  and  manufacturing  use  the  term 
hi-  the  impure  stearic  acid,  the  product  of  saponi- 
fication of  the  fats,  containing  always  moi  ■  -  palmitic 
acid,  with  traces  of  oleic  acid,  ete.  (See  Stearike.)  The 
transformation  of   the   neutral   fats   into    fatty    acids   and 


glycerine,  although  spoken  of  in  general  terms  as  saponi- 
fication, nnd  correctly  within  proper  limitations,  means  iu  a 
broader  sense  the  dissociation  of  glycerine  from  its  asso- 
ciated acids,  whether  this  result  is  accomplished  by  alkalies, 
by  acid-,  by  hot  water,  by  superheated  steam,  or  by  a  com- 
bination of  these  agencies.  The  production  of  a  soap  in 
the  so-called  saponification  of  the  fats  for  obtaining  stearic 
acid  i-  by  ii"  mean-  essential,  or  even  general,  since  the 
original  lime-saponitieation  of  De  Milly  and  Motard  has  been 
essentially  modified  by  the  later  improvements  of  De  M illy, 
presently  to  be  described,  while  by  the  method  of  Tilgh- 
man  and  of  Wright  and  Fouehe*  superheated  steam  or  hot 
water,  alone  or  with  the  presence  of  a  very  small  dose  of 
lime,  is  the  agent  of  decomposition,  and  sulphuric  acid 
under  several  modifications  is  very  extensively  employed 
to  effect  the  separation  of  the  fatty  acids  from  glycerine. 
AVe  shall  therefore  consider  the  subject  in  the  order  named, 
commencing  with — 

1.  Tut-:  Chbhical  Processes. —  Lime-saponijication  was 
first  proposed  by  Messrs.  de  Milly  and  Motard,  under 
atmospheric  pressure  and  in  open  vessels.  As  this  pro- 
cess is  now  used  chiefly  by  small  manufacturers  or  in 
isolated  situations  where  skilled  labor  and  good  appa- 
ratus are  of  difficult  procurement,  its  interest  is  chiefly 
historical  as  the  stavting-point  of  the  successful  appli- 
cation of  the  principles  discovered  so  long  previously  by 
Chevrenl  respecting  the  true  constitution  of  the  fats.  The 
fat  i-  melted  in  wooden  tanks  provided  with  steam-pipes 
perforated  with  holes  and  coiled  on  the  bottom  of  the  tank. 
Water,  about  equal  to  the  weight  of  the  fat,  is  added  he- 
fore  the  steam  is  turned  on.  When  the  fat  is  melted,  milk 
of  lime  is  turned  in,  equal  in  weight  of  quicklime  to  about 
15  per  eent.  of  the  fat  employed.  The  lime  is  previously 
slaked,  and  the  cream  passed  through  a  sieve  to  separate 
foreign  matters.  The  chemical  action  of  the  calcic  hydrate 
is  slow  and  gradual  under  the  continued  action  of  the  steam 
heat,  and  with  only  the  common  atmospheric  pressure. 
The  mass  is  constantly  stirred,  either  by  hand  with  a 
rabble,  a  rake  of  wood,  or  by  an  agitator  turned  by  ma- 
chinery. In  about  eight  or  ten  hours  the  transformation 
is  complete,  with  the  production  of  a  pasty,  granulated 
soap,  which  when  cold  is  a  hard,  white,  solid  cake,  break- 
ing with  a  brilliant  fracture  and  floating  on  a  yellowish 
watery  solution  of  glycerine.  The  impure  glycerine  solu- 
tion is  drawn  off  from  the  cold  lime-soap  by  a  cock  at  the 
bottom  of  the  tank,  and  the  product  is  washed  with  water 
to  remove  the  last  traces  of  glycerine.  No  use  is  made  by 
this  process  of  the  glycerine,  thousands  of  tons  of  which 
were  discharged  into  the  Ohio  River  and  its  affluents  in 
former  years,  before  the  demand  for  nitro-glyecrine  led 
to  the  adoption  of  better  methods.  The  lumps  and  masses 
of  insoluble  lime-soap  are  then  broken  up  by  hand  or 
crushed  by  wooden  rolls  to  a  coarse  powder;  or  more 
usually  the  acid-water  is  brought  in  immediate  contact 
with  the  lumps  in  a  tank  lined  with  lead,  and  cut  by  the 
blade  of  a  spade.  The  sulphuric  acid  used  is  reduced  to 
mark  on  the  Baumt?  hydrometer  20°-25°.  Theoretically, 
86  parts  of  lime  require  98  of  real  acid  of  1.840  sp.  gr.  for 
complete  neutralization,  or  175  parts  of  acid  to  100  of  lime. 
But  in  practice  a  slight  excess  of  acid  is  used,  making  the 
acid  double  the  weight  of  the  lime  to  be  neutralized.  The 
acid-water  is  then  heated  by  steam  in  contact  with  the 
lime-soap,  with  continued  agitation  and  at  a  temperature 
somewhat  below  212°,  to  avoid  (barring  the  oleic  acid 
and  stearine.  etc.  The  gypsum,  or  calcic  sulphate,  as  it 
forms  by  the  action  of  the  sulphuric  acid  on  the  lime 
of  the  soap,  granulate-  and  falls  to  the  bottom,  while 
the  liberated  fatty  acids  Boat  to  the  top  as  soon  as  the 
flow  of  steam  is  arrested  after  the  decomposition  is 
complete.  The  fatty  acids  are  then  drawn  off  at  suc- 
cessive heights  into  a  wash-tank  lined  with  lead,  when  the 
first  washing  is  performed  with  fresh  aeid-water  of  about 
20°  B.  and  at  a  temperature  of  about  175°  F..  to  avoid 
injury  to  the  color.  A  second  and  third  washing  are  made 
with  water  alone  heated  to  boiling,  by  which  means  the 
last  traces  of  sulphuric  acid  are  removed,  with  some  sul- 
phate of  lime  and  more  or  less  fatty  acids,  which  rise  after 
standing  some  days  to  the  surface  of  the  wash-water,  and 
are  preserved,  but  not  without  loss  in  spite  of  all  precau- 
tion. The  acid  liquors  are  preserved  to  dilute  fresh  acid 
for  successive  operations.  The  crude  stcarine  and  oleic 
acids  are  now  ready  for  the  press  and  the  successive  steps 
of  mechanical  treatment  for  making  candles,  which  are 
briefly  treated  beyond. 

Theoretically,  only  9\  per  cent,  of  lime  is  required  to 
saponify  loll  parts  of  fat ;  consequently,  the  use  of  15  to  17 
per  cent,  of  lime,  which  in  practice  is  found  necessary  for 
complete  lime-fiaponifioation  in  open  vessels,  involves  a 
proportionate  loss  of  sulphuric  acid  for  the  neutralization 
of  6  or  7  per  cent,  of  free  lime.  Messrs.  de  Milly  and  Motard 
in  1831  attempted  to  avoid  this  loss  by  saponifying  under 
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pressure  in  a  digester,  but  using  at  first  a  temperature  of 
only  about  277°  F.,  the  process  was  not  successful,  and  the 
attempt  was  abandoned.  In  1852,  M.  J.  Bouis  repeated 
the  experiment  with  a  Papin's  digester  at  the  Conservatoire 
des  Arts  et  Metiers  at  Paris,  and  had  partial  success  in  re- 
solving the  neutral  fats  into  their  factors  by  the  use  of 
water  alone  at  a  high  temperature.  This  was  two  years 
before  Tilghman's  patent  of  is;,  I.  I_>e  Milly  then  suggested 
to  M.  Bouis  the  use  of  a  certain  quantity  of  lime  in  the 
digester,  less  than  that  required  by  theory.  During  two 
years  many  experiments  were  made  to  perfect  this  process, 
and  in  1855,  De  .Milly  published  the  method  now  in  gen- 
eral use,  by  which  saponification  was  complete  in  a  di- 
gestcr,  called  by  him  an  autochtre,  with  only  4  to  5  per 
cent,  of  lime;  and  with  a  pressure  of  eight  atmospheres 
this  proportion  was  reduced  to  2  or  '.*>  per  cent.  De  Milly* a 
DUjester  (or  autoclave),  for  Iimc-saponification  at  high 
temperatures,  is  seen 
in  Fig.  1.  It  is  a 
copper  cylindrical  boil- 
er with  hemispherical 
hearts,  about  16J  feet 
high  (5  metres)  and 
nearly  40  inches  in  di- 
ameter (1  metre).  The 
metal  is  15  to  16  m.  m. 
thick  (0.6  to  0.7  inch). 
This  apparatus  is 
planted  two-thirds  its 
length  below  the  sur- 
face, and  is  encased  in 
a  surrounding  struc- 
ture of  bricks,  which 
also  rise  to  the  level  of 
the  upper  cap.  Its 
lower  end  rests  in  a 
step  of  masonry.  The 
void  space  about  the 
di Lr"--ter  is  sufficient  to 
permit  access  for  re- 
pairs. On  its  head  are 
seen  F,  the  charging- 
tube,  provided  with  a 
stopcock  admitting  wa- 
ter, fat,  ami  milk  of 
lime;  C,  the  pipe  of 
discharge,  drawing  from  near  the  bottom;  B,  the  steam- 
pipe,  having  an  interior  diameter  of  1.2  inch  (=  0.0:10  m.), 
and  reaching  within  2  inches  (=0.05  m.)  of  the  bot- 
tom of  the  digester.  The  steam  is  delivered  upon  a 
copper  plate,  forming  a  shield,  to  distribute  it  and  save 
action  on  the  boiler.  Exteriorly,  this  inlet-pipe  has  two 
branches  furnished  with  steam-cocks,  one  connected  with 
the  low-pressure  boilers,  and  the  other  with  the  high-pres- 
sure system.  A  is  a  safety-valve;  D,  a  manometer.  The 
man-hole  is  seen  at  front.  In  unGy  this  digester  is  charged 
with  2000  kilos  (=2  gross  tons,  nearly)  of  melted  fat,  and 
1000  litres  (=1  gross  ton,  nearly)  of  water  charged  with 
60  kilos  (--=:'.  per  cent,  of  the  fat  to  be  treated)  of  lime. 
Steam  from  the  low-pressure  boilers  is  then  turned  on  until 
the  manometer  indicates  nearly  four  atmospheres  (200°  F.) ; 
the  high-pressure  steam  is  then  turned  on  from  a  boiler 
situated  at  some  distance  from  the  digester,  safe  for  ten 
to  twelve  atmospheres,  and  actually  used  to  about  nine  at- 
mospheres, or  so  that  the  manometer  on  the  digester  shall 
mark  eight  atmospheres  (=  .140°  F.)  for  four  hours.  If  the 
pressure  on  the  generator  falls,  it  is  needful  to  cut  off  the 
communicating  cocks  to  avoid  the  recoil  of  the  fat  into  the 
steam-boiler.  The  generator  is  cut  off  from  all  access  to 
fire,  to  avoid  danger  from  combustion.  During  the  entire 
tour  of  eight  hours  a  small  opening  in  the  stopcock  permits 
the  constant  escape  of  a  little  jet  of  steam. 

The  process  being  complete,  and  the  temperature  fallen 
to  about  200°  F.,  the  3- way  cock  C  IS  opened  to  permit  the 
discharge  of  the  glycerine  and  water  into  a  tank  until  the 
arrival  of  the  fatty  acids  commences,  when  the  8-way  cock 
is  turned  to  the  other  branch  of  (',  communicating  with 
another  tank  lined  with  lead,  into  which  the  pasty  mass  of 
Saponified  fat  is  driven  to  be  treated  witli  diluted  sulphuric 
acid  for  the  saturation  of  the  lime.  This  very  acid  lion- 
soap  may  be  regarded  as  composed  of  a  small  portion 
of  neutral  lime-soap  diffused  in  amass  of  fat-acids;  con- 

:-<  tuently,  the  mass  reaches  the  di mposingtankin  a  state 

of  very  fine  division,  :^n<\  the  decomposition  by  aulphnric 
arid  is  almost  instantaneous.  -M-  Bouis  enumerates  the 
following  advantages  of  this  process  over  the  older  lime- 
Bap  on  ifi  cation  :  ( I )  there  is  no  need  to  pulverize  the  lime 
soap;  (2)  the  proportion  of  sulphuric  aoid  used  is  oonsid 
eraoly  less;  (a)  the  quantity  of  gypsum  produced  is  small, 
and  the  lose  offal  acids  retained  in  it  therefore  leaaj  (4) 
the  glycerine  is  obtained  easily  and  without  loss;  (5)  a 
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single  workman  can  look  after  many  digesters  at  the  same 
time,  having  only  to  manage  the  valves  or  stopcocks;  (G)  the 
whole  process  is  complete  in  less  tiiue. 

Many  explanations  of  this  process  have  been  offered. 
For  example,  considering  the  neutral  fats  or  tri-stearinc  as 
subject  to  the  action  of  a  quantity  of  lime  not  sufficient  for 
complete  saponification,  it  might  he  supposed  that  Btearate 
of  lime  should  be  formed,  with  the  production  of  mono-  or 
di-stearine,  without  the  separation  of  glycerine.  M.  Bonis 
says  this  cannot  be  the  case,  eince  in  numerous  experiments 
they  have  always  found  glycerine  free  at  every  stage  of  the 
process,  and  tri-stearine  unmodified.  The  saponification  is 
therefore  complete,  and  to  this  end  the  water  intervenes  at 
the  same  time  as  the  fixed  base,  and  forms  stearate  of  lime 
and  free  stearic  acid.  So  true  is  this,  that  if  the  water  is 
replaced  by  alcohol — or,  in  other  words,  if  stearine  is  sa- 
ponified by  a  quantity  of  alcoholic  potassa  insufficient  to 
saturate  the  stearic  acid — stearate  of  potassium  and  stearate 
of  ethyl  are  formed  simultaneously,  with  separation  of 
glycerine;  this  action  is  instantaneous.  Thus,  when  act- 
ing on  stearine  by  1  molecule  of  potassic  alcohol,  stearate 
of  potassium  is  formed,  and  2  molecules  of  stearic  ether. 
{Compt.  mut.  <{•■  V Aind.  den  ,SW.,  xlv.)  We  may  suppose 
that  when  tri-stearine  is  saponified  simultaneously  by  such 
a  base  as  lime  and  by  water,  the  fixed  base,  reacting  first, 
forms  the  corresponding  .stearate  and  glyceride;  then  water 
in  excess,  acting  on  the  stearate  of  lime,  sets  at  liberty  the 
stearic  acid  and  regenerates  the  basic  hydrate,  which  can 
then  attack  a  new  quantity  of  tri-stearine;  and  this  circle 
of  reactions  continues  until  the  saponification  of  the  tri- 
stearine  is  complete.  This  view  is  sustained  by  an  analo- 
gous statement  of  Stas  and  Pelouze,  who  admit  that  the 
saponification  begins  by  the  formation  of  a  soap  in  the 
first  stage  of  the  process — that  water  decomposes  this  neu- 
tral soap,  as  fast,  and  in  proportion  as  it  is  formed,  into  an 
acid  soap  and  a  basic  soap,  which  act  on  the  neutral  fat 
remaining  unchanged  as  the  lime  itself  had  acted.  Fi- 
nally, they  sup|m-i-  water  alone  to  be  capable  of  producing 
saponification — that  lime  accelerates  the  process  by  weaken- 
ing the  affinity  which  manifests  itself  between  the  free  fatty 
acids  and  glycerine,  with  a  tendency  to  reproduce  neutral 
fats.  This  view  is  sustained  by  the  fact  that  hot  water 
alone  under  pressure  suffices  to  hydrate  the  glyceride  and 
set  free  the  fatty  acids,  as  is  seen  in  the  processes  of  Tilgh- 
man  and  Fouche,  mentioned  more  particularly  beyond. 
The  saponification  with  a  diminished  quantity  of  lime  re- 
quires a  corresponding  increase  in  the  temperature  of  the 
digester;  thus,  for  5  to  6  per  cent,  of  lime  a  pressure  of 
six  atmospheres  suffices,  but  if  only  2  or  3  per  cent,  of  lime 
is  used,  a  pressure  of  eight  atmospheres  is  required  and  a 
temperature  of  about  340°  F. 

Saponification  of  fata  by  water  alone,  at  a  high  temper- 
ature, was  patented  by  R.  A.  Tilghman  of  Philadelphia, 
Jan.  9.  1854,  and  about  the  same  time  (Apr.,  1854)  by 
Berthelot,  who  announced  that  he  had  resolved  the  neutral 
fats  with  water  in  closed  vessels  at  a  temperature  of  r_'s° 
F.  Tilghman  specified  the  preferred  temperature  of  melt- 
ing lead.  625°  F.,  but  names  also  the  melting  of  bismuth, 
518°  F.,  and  to  promote  the  reaction  caused  the  mixture 
of  water  and  fat  to  traverse  small  tubes  of  wrought  iron 
heated  in  a  lire  to  a  pressure  of  90  or  100  atmospheres. 
Tilghman's  process,  as  originally  set  forth  in  his  patent, 
was  never  introduced  in  practice.  The  very  high  temper- 
ature employed  destroyed  the  glycerine  and  contaminated 
the  stearic  acid.  As  subsequently  modified,  it  has  been 
used  with  Buocess,  but,  as  the  courts  have  decided,  not 
within  the  limits  of  the  patent.  Melsens  of  Brussels  almost 
at  the  same  time  with  Tilghman  took  out  in  Belgium  a 
patent  for  flic  use  of  water  slightly  acidified  by  sulphuric 
acid  to  act  on  fats  under  pressure  at  a  temperature  of  356°- 
392°  F.  The  presence  of  a  small  quantity  of  sulphuric  arid — 
1  to  10  per  cent.  «.f  the  fat  used — favors  in  a  remarkable 
degree  tin-  evolution  of  the  fatty  acids.  Melsens*  method 
was  put  into  Successful  operation  at  Antwerp  almost  imme- 
diately, using  a  peculiar  form  of  digester,  lined  with  lead, 
holding  a  ton  of  tallow,  to  which  was  ad-led  Ml  per  cent, 
of  water,  and  in  six  hours  the  decomposition  was  complete 
at  a  temperature  of  356°  F.  (ten  atmospheres),  and  the 
fatty  acids  obtained  were  v^vy  satisfactory. 

The  possibility  of  decomposing  the  fats  by  water  under 
high  pressure  was  distinctly  recognized  by  Chevreul,  who 
pointed   out  the   perfect  analogy  between    the   fats   and    the 

oompound  ethers,  which  are  decomposed  when  heated  in 
close  vessels  in  contact  with  water.  Fa  raday  in  L823  records 
in  the  English  Quarterly  Journal  of  Science  t  vol.  xvi.  p.  1 72) 

an  Observation  Of  Ids  on  the  action  Of  Perkins's  steam-en- 
gine, li\  which  be  .-how.-  thai  i'-^t  is  changed  by  hot  water 
under  pressure  into  Chevreul's  fat-acids;   bul  this  observn 

tion,  so  suggestive  of  fruitful  results,  seems  to  have  re im  d 

without  practical  results  for  more  than  thirty  years. 

I  ii  ngo  Wilson  in  1852  revived  the  method  of  decomposing 


STEARIC   ACID. 


i  ii    :it  11  high  temperature,  end  subsequently  distilling  off 
the  acids  and  -  ■ately  by  a  current  of  super- 

mceived  by  Chevreul  and  at- 
tempted bj  y  ;lt  '  '•''  Canu  in  July.  1825,  and 
more  successfully  by  Dubrunfaut  in  1841.    In  1855,  Wilson 
exhibited  to  tho  jury  of  the  Paris  Exposition  of  that  year 
d  ■  thod  "ii  palm  oil  by  means  of  water 
heal  alone,  distilling  off  both  glycerine  and  fatty  acids 
in  a  way  to  obtain  all  the  products  in  a  state  of  chemical 
purity.     To  this  end  the  oil  is  heated  in  a  still  to  the  tem- 
t  550o-600°  P.,  and  then  a  stream  of  subdivided, 
superheated  Bteam  passes  through  it  of  a  temperature  of 
I.     Below  650*  1-'.  the  saponification  and  distillation 
<>f  the  products  is  slight;  at  about  600°  F.  the  distillation 
is  more  rapid,  but  is  then  accompanied  with  the  production 
roleinea.    1 1  is  by  this  process  that  the  famous  "  Price's 
glycerine*1  is  produced.     This  process  works  well  only  on 
palm  oil,  ami  is  in  fact  only  a  slight  modification  of  the 
!           -  of  Dubrunfaut.     The  complete  success  of 
the  hot-water  prooess  was  achieve  I  only  in  1857  by  Messrs. 
Wright  anl  Fouohe" — French  patent  of  1857,  American  in 
This  requires  particular  mention. 
Wright  and  FoucHVb  appo.  atua  by  hot  water  alone  pro- 
duces  complete   decomposition  of  fats   into  fat-acids  and 
glycerine  by  a  continuous  and  automatic  commingling  of 
water  and  steam  with  the  fat  at  a  pressure  and  temperature 
of  ten   to  twenty  atmospheres  for  a  period  of  twelve  to 
twenty  hour?.     Nu  lime  is  used  ;  water  at  the  temperature 
Darned  is  t lie  sole  chemical  agent;  and  the  glycerine  pro- 
1    is   of  excellent  quality:    the    stearic   and  palmitic 
acids    (after    expressing   the    oleic    acid)   are   white,   fine- 
grained,   hard,  and    free  of  odor.      1  have  examined   this 
apparatus  in  the  factory  of  R.  G.  Mitchell  in  New  York, 
who   has   used  it  continuously  since   I860  with  uniformly 
excellent  results.     These  inventors  "  do  not  claim  the  ap- 
plication of  superheated  water  for  decomposing  fatty  bodies, 
n:»r  the  form  of  apparatus  dcscvihe.il,  which  may  vary  some- 
what according  to  conditions  and  circumstances ;    but  they 
claim    producing   a  continuous  automatic  circulation    of 
highly-heated  water,  in  a  very  finely  divided  state,  through 
the  bodies  under  treatment,"  etc.     This  process  is  of  the 
nunc  interest  since  it  has  been  the  subje  :t  of  a  protracted 
legal  controversy,  in  which  Mr.  II.  A.  Tilghman  sought  to 
establish  the  priority  of  his  method,  patented  in  1SJ4>  and 
already  allude!  to.     The  case  was  finally  carried  up  to  the 
Supreme  Court  of  the  U.S.  by  appeal  from  the  decision  of 
the  lower  courts,  and  in  this  upper  tribunal  it  was  decided 
adversely  to   the  plaintiff.      In  tho  course  of  this  investi- 
gation, and  of  a  like  controversy  in  Cincinnati  in  which. 
Michael  Work  was  defendant,  conducted  also  by  Mr.  Tilgh- 
man, the  literature  of  the  whole  subject  received  a  careful 
scrutiny,  and  it  clearly  appeared  that,  from  the  date  of 
Chevreul's  experiments  in    1  s  1 7   to   this   day,  the  action 
of  water  as  a  base  to  decompose  the  fats  and  hydrate  the 
products  has  been  recognized  and  recorded  both  when  act- 
ing alone  at  moderate  and  high  temperatures  or  when  aided 
by  the  presence  of  metallic  oxides,  with  and  without  heat. 
The  earliest  record  of  an  invention  of  this  sort  is  found  in 
the    London  patent  of  1S26   (No.   5345)   issued   to   N.    H. 
Manieler,  who  treated  -100  pounds  of  tallow  or  fat  with  ten 
or   fifteen  gallons  of  water  in  a  digester  or  strong  boiler 
provided  with  a  safety-valve,   with   active  ebullition   for 
about  six  hours,  at  a   pressure  of  two  atmospheres.     His 
method  was  imperfect,    but  he  obtained   fat-acids  by  the 
of  hot  water  and  pressure  alone,  without  alkalies  or 
acids. 

Fig.  2. 
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Fig.  2  is  copied  from  Wright  and   Fonche'e  patent,  and 
is  substantially  the  apparatus  yet  in  use,  the  chief  differ- 


ence being  that  the  upper  boiler  h  is  now  made  about 
double  the  height  of  the  lower  one.  The  boilers  a  and  h 
are  of  copper  if  inch  thick  ;  the  heads  are  1  inch  thick,  and 
very  strongly  riveted.  The  lower  boiler  a  is  ft  feet  high  by 
2  feet  diameter,  set  in  a  furnace  where  it  is  protected  by 
a  briek  chamber  from  the  direct  action  of  air  and  of  sul- 
phur from  the  coal  (an  arrangement  not  seen  in  the  draw- 
ing). A  tube  /connects  the  bottom  of  a  with  the  bottom 
of  the  cylinder  h  ,•  the  ascending  tube  g  conducts  the  su- 
perheated water  from  the  boiler  a  to  the  upper  part  of  the 
cylinder  //,  where  it  terminates  in  a  rose-jet,  or  distributor, 
pierced  with  holes  to  distribute  the  water  uniformly  in  the 
cylinder  A,  and  to  ensure  a  molecular  or  finely-subdivided 
contact  between  the  superheated  water  and  the  substance 
submitted  to  the  operation.  The  cylinder  //  receives  the  sub- 
stances to  be  treated,  which  may  be  introduced  by  the  fun- 
nel i",  or  in  actual  routine  by  a  pipe  leading  to  each  cylin- 
der from  the  reservoirs  of  melted  fat  in  an  upper  story, 
controlled  by  a  cock.  A  safety-valve  lr  and  manometer  m, 
serve  to  regulate  and  measure  the  pressure,  which  at  Mr. 
Mitchell's  is  kept  at  eleven  atmospheres  for  fifteen  hours. 
To  decompose  fatty  substances  into  fat-acids  and  glycerine, 
the  boiler  n  is  completely  filled  with  water;  the  cylinder  h 
is  filled  to  one-third  its  height  with  water,  and  then  it  is 
filled  to  the  level  of  the  upper  cock  a  with  fat;  and  then 
the  lower  boiler  is  gradually  heated  until  a  pressure  of 
about  eleven  atmospheres  is  indicated  on  the  gauge  (vary- 
ing with  the  nature  of  the  substances  treated  up  to  twenty 
atmospheres).  It  will  be  readily  seen,  from  the  arrange- 
ment of  this  apparatus,  that  the  difference  of  temperature 
between  a  and  /<  compels  and  maintains  a  continuous  cir- 
culation, the  superheated  water  being  driven  out  of  and 
through  the  rose  on  pipe  g  into  the  fatty  bodies,  descending 
again  by  the  tube /'to  the  bottom  of  the  lower  boiler,  to  bo 
again  heated  and  sent  on  its  way  in  a  continuous  and  auto- 
matic circulation.  The  inventors  say  :  '*  We  are  aware  that 
the  decomposition  of  fatty  bodies  by  water  under  the  influ- 
ence of  heat  and  pressure  is  a  well-known  scientific  fact;  .  .  . 
that  as  this  chemical  action  takes  place  under  the  influence 
of  a  weak  affinity,  it  is  necessary,  in  addition  to  the  physi- 
cal and  chemical  conditions  named,  to  ensure  a  perfect  mo- 
lecular agitation  of  the  whole  mass  ;  and  that  we  claim  as 
our  invention  all  apparatus  wherein  the  water  and  the  fatty 
matters  are  heated  separately  in  two  different  boilers;  the 
first  boiler  heated  by  the  source  of  heat,  and  the  second 
boiler  heated  by  the  first.  .  .  .  The  characteristics  of  our 
apparatus  are  that  it  produces  agitation  by  a  continuous 
and  automatic  circulation  by  the  pressure  of  water,  and 
the  apparatus  effects  its  chemical  action  in  a  continuous 
manner,  without  the  aid  of  any  manual  or  other"  (exter- 
nal) "  assistance." 

The  capacity  of  a  battery  of  six  of  these  double  auto- 
claves, each  2  feet  in  diameter  and  respectively  0  and  12 
feet  high,  is  about  7000  pounds  of  tallow  daily,  producing 
in  round  numbers  8  to  9  per  cent,  of  glycerine,  33  per  cent, 
of  red  oil  (oleic  acid),  and  about  46  to  50  per  cent,  of 
stearic,  palmitic,  etc.  acids ;  feculence,  foreign  bodies,  and 
loss  8  per  cent.  more.  The  glycerine  has  a  density  of  about 
3£°  B.  as  it  comes  from  the  autoclave  milky  with  diffused 
stearic  acid.  It  is  evaporated  by  steam  to  a  density  of 
about  25°  B.,  in  which  state  it  is  sold  to  manufacturers  of 
chemically  pure  glycerine.  No  Hme  or  acid  being  used  in 
this  process,  the  glycerine  is  of  a  very  superior  quality  to 
that  produced  from  processes  where  even  a  very  small  dose 
of  lime  is  used.  At  the  temperature  of  eleven  atmospheres 
(=  364.2°  F.)  the  glycerine  sutlers  no  change,  and  no  acro- 
leine  or  empyreumatic  products  are  formed.  Even  at  twenty 
atmospheres,  the  highest  pressure  contemplated  by  this  in- 
vention, the  temperature  is  only  415.4°  F.,  or  100°  under 
the  melting-point  of  bismuth,  the  lowest  temperature  named 
in  Tilghman's  patent, 

Sulphuric-Acid  Saponification, — Chevreul,  in  his  orig- 
inal researches  on  the  fatty  bodies,  discovered  the  fact  that 
neutral  fats  were  resolved  by  sulphuric  acid  into  their  fac- 
tors, and  he  specifies  this  as  one  mode  of  saponification  in 
his  patent  of  1825,  and  speaks  of  distilling  off  the  products. 
The  earlier  researches  of  II.  Braconnot  (.Ann.  dr  Ch„  xciii. 
250, 1S15)  first  made  known  the  peculiar  action  of  sulphuric 
acid  on  the  fats ;  and  the  coupled  acids,  sulpho-glycerie, 
sulpho-stearic.  etc.,  were  studied  in  1836  by  Frt5my  [Ann, 
de  Ch.  et  de  Ph.,  1837,  lxv.  113-149),  who  showed  that  by 
the  action  of  water,  especially  if  boiling,  these  coupled 
acids  were  resolved  into  fatty  acids,  glycerine,  and  sulphuric 
acid,  the  fatty  acids  swimming  on  the  surface  of  a  watery 
solution  of  glycerine  and  sulphuric  acid.  This  research 
first  completely  explained  the  real  nature  of  the  so-called 
sulphuric -acid  saponification. 

Incipient  decomposition  precedes  and  attends  the  action 
of  sulphuric  acid  on  the  fats,  evolving  sulphurous  oxide, 
carbon  di-oxide,  and  free  carbon,  which  blackens  the  mass, 
producing  also  a  certain  proportion  of  a  pitch-like  tar, 
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which  remains  behind  after  the  distillation.  The  process 
was  first  successfully  applied  in  England  by  Messrs.  Wil- 
son, Gwynne,  and  Jones  in  the  establishment  of  Price  & 
Co.  in  London  in  1S42.  This  process  is  especially  avail- 
able for  palm  oil,  cocoanut  oil,  the  fat  of  bones,  and 
kitchen-drippings.  It  is,  however,  applicable  in  one  form 
or  another  to  any  kind  of  fat.  Numerous  forms  of  appa- 
ratus have  been  devised  fur  the  practical  use  of  this  process, 
and  various  modifications  of  the  process  itself,  the  full  his- 
tory of  which  would  transcend  our  present  limits.  For  ex- 
ample, the  apparatus  of  Messrs.  Masse  &  Tribouillet  at 
Ncuillv,  near  Paris,  is  seen  in  Fig.  3.  The  action  of  sul- 
phuric acid  on  the  fats  occurs  in  the  lead-lined  boiler  A, 


Fig.  3. 


heated  by  steam  intro- 
duced by  the  pipe  I  into 
the  jacket  C.  A  lead- 
lined  metallic  chamber 
B  surmounts  the  boiler, 
provided  with  windows 
F,  and  a  discharge-pipe 
Q  G  to  carry  the  heavy 
offensive  vapors  evolved 
to  the  space  H  beneath 
the  boilers.  The  water 
of  condensation  escapes 
by  the  outlet  E,  and  the 
contents  of  the  boiler  are 
constantly  stirred  by 
the  crank  J  K.  After  mingling  the  fat  with  acid,  tho 
contents  of  the  boiler  rested  for  twenty-four  hours,  tho 
quantity  of  acid  now  being  from  35  per  cent,  down, 
finally,  to  10  or  12  per  cent,  according  to  the  character 
of  the  fat.  The  temperatures  ranged  from  195°  to  212°  or 
240°  F.  But  this,  with  many  other  modified  forms  of  ap- 
paratus, h:is  given  place  to  a  combination  of  the  sulphuric 
saponification  with  distillation  by  a  current  of  superheated 
steam  under  the  ordinary  atmospheric  pressure.  This  pro- 
cess is  conducted  in  an  apparatus  shown  in  Fig.  4,  which 

Fig.  4. 


Apparatus  for  the  distillation  of  fatty  acids  by  superheated 
steam. 

combines  the  results  of  the  scientific  researches  of  Chevreul, 
Fremy,  and  Dubrunfaut  on  sulphuric  saponification  with 
those  of  the  inventive  genius  of  Messrs.  Jones,  Wilson,  and 
Gwynne  in  the  distillation  of  the  fatty  acids  and  glycerine. 
This  process,  known  as  the  dry  way,  consists  in  distilling 
off  by  superheated  steam  the  fatty  acids  obtained  from  the 
decomposition  of  neutral  fats  by  sulphuric  acid.  Its  im- 
portant advantage  is  in  the  facility  it  affords  of  obtaining 
excellent  products  from  almost  any  kind  of  refuse  fat,  as 
well  as  from  good  stock.  Gwynne  and  Wilson,  in  their  patent 
of  1^43,  proposed  to  treat  the  fats  for  this  process  witli  5 
to  9  per  cent,  of  concentrated  sulphuric  acid  in  place  of  25 
per  cent.,  as  formerly  employed.  This  mixture  was  heated 
at  212°  F.  for  two  hours,  and  then  successive! v  for  one  hour 
each  at  24S°,  280°,  309°,  and  350°  F.  This  is  substantially 
tho  process  now  in  use  in  nearly  all  stearine-factories 
which  use  the  sulphuric-acid  saponification,  and  it  is  ap- 
plicable to  all  kinds  of  fat.  Tho  black  mass  of  fat  acids 
thus  obtained  is  washed  with  successive  doses  of  hot  water 
for  the  removal  of  the  sulphuric  acid  and  glycerine,  dried 
and  fused  by  steam  or  waste  heat,  and  placed  in  a  boiler, 
where  it  can  be  distilled  by  a  current  of  superheated  steam. 
In  Fig.  4,  D  is  a  flat  boiler  where  the  fat-acids  arc  dried 
and  melted  by  the  waste  heat,  from  the  furnace  /,  in  the 
arches  of  which  (It  t)  is  a  steam-coil,  of  which  <j  is  t ho  inlet- 
cock,  and  /.•  controls  the  deliver;  of  the  superheated  steam 
upon  the  charge  of  fat-acids  in  the  still  A,  the  rose  /  effect- 
ing the  distribution  evenly.  The  cover  B'  B  is  filled  with 
ashes  to  keep  in  the  heat,  which  may  be  enforced  by  an 
auxiliary  lire  below.  The  delivery-pipe  L  R  is  provided 
With  a  trap  M  to  catch  matters  mechanically  carried  for- 
ward in  the  condensation -water,  etc.  The  double  worm 
0  0  communicates  by  the  outlet  i.\  with  a  llorcntine  receiver, 
where  the  fatty  acids  are  separated  from  the  water.  The 
tarry  residues  are  drawn  off  by  the  outlet-cock  T  x.  This 
apparatus  is  seen  in  a  more  recently  modified  form  in  Fig, 
5,  whero  a  large  elliptical  or  globular  boiler  of  east  iron 


B  is  heated  by  tho  escape  heat  from  the  superheated  furnace 
A  A.  The  vapors  of  water  and  fat-acids  discharged  by  the 
dome  F  are  carried  through  vertical  condensers  of  copper 
cooled  by  water-jackets  C  C,  through  which  a  stream  of 
water  passes  from  0  to  S  in  the  course  of  the  arrows.    The 

Flu.  5. 
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condensed  products  reach  the  receptacles  D  D  D.  The 
temperature  of  the  escaping  water  for  condensation  should 
be  about  122°  F.,  to  avoid  the  freezing  of  the  condensed 
stearinc,  and  the  velocity  of  the  current  of  water  must  be 
regulated  accordingly.  This  apparatus  may  be  used  con- 
tinuously or  otherwise,  as  may  be  desired.  In  the  former 
case,  the  still  is  made  of  a  size  to  hold  from  5  to  (i  gross 
tons  of  crude  acids;  in  the  latter  case,  charges  of  about 
2500  to  3000  pounds  of  acids  are  employed  at  a  tempera- 
ture of  about  390°  F.,  with  superheated  steam,  the  opera- 
tion lasting  about  twelve  hours.  A  second  charge  is 
then  introduced,  and  so  on  several  times  before  draining 
off  the  residual  tar.  As  the  sulphuric-acid  saponification 
is  seldom  complete,  it  happens  that  rarely  over  four-fifths 
of  tho  charge  in  the  still  can  be  distilled;  the  residue  has 
then  to  be  put  aside  to  be  treated  afresh  with  sulphuric 
acid  and  redistilled.  The  heavy  irritating  vapors  of  acro- 
leino  are  always  perceived  in  the  still-room  where  the  sul- 
phuric saponification  is  employed,  mingled  with  gaseous 
hydrocarbons.  The  condensed  liquid  hydrocarbons  which 
gather  at  the  end  of  the  condenser  are  called  "  blue  liquors," 
and  are  found  to  contain  solid  bodies  analogous  to  paralfinc. 
From  these  by-products  by  treatment  with  sodic  carbonate 
many  amylic  hydrates  of  the  American  petroleum  series 
may  be  obtained — e.g.  hexyl,  heptyl,  octyl,  nonyl,  etc. — in 
a  state  of  purity.  These  bodies  have  been  studied  by  Ca- 
hours  and  Demarcay. 

One  or  two  matters  of  interest  remain  to  be  mentioned 
which  have  been  gleaned  from  the  practical  experience  of 
those  with  whom  the  writer  has  consulted  on  this  art. 
Mr.  Florence  Vcrdin,  who  was  long  in  charge  of  the  di- 
gesters of  Wright  and  Fouche*  at  R.  G.  Mitchell's  factory 
in  New  York,  insisted  that  after  a  certain  time  the  decom- 
position of  fats  by  hot  water  into  glycerine  and  fat-acids 
not  only  ceased,  but  that  if  the  conditions  of  temperature 
and  pressure  were  continued,  these  factors  again  reunited, 
forming  fats  anew.  This  shrewd  observation  is  in  har- 
mony with  independent  researches  in  synthetic  chemistry. 
Mr.  S.  F.  Pease  of  Buffalo,  N.  Y.,  a  well-known  manu- 
facturer of  oils  and  candles,  whose  products  have  been  re- 
warded by  numerous  medals  and  testimonials  at  home  and 
abroad,  has  given  me  samples  of  stearine  made  by  him 
from  hog's  lard  in  1840,  which  after  more  than  thirty- 
six  years  remain  colorless,  perfectly  hard,  and  free  from 
greasy  odor,  with  broad  brilliant  crystalline  lamina1.  Mr. 
Pease  asserts  that  no  stearinc  lias  such  large  crystalline 
planes  as  that  from  hog's  lard.  I  find  the  melting-point 
of  this  old  stearine  to  be  132°  F.  It  is  curious  to  note 
that  Mr.  Pease's  process  for  the  production  of  stearinc  from 
hog's  lard  closely  resembles  the  original  process  of  Chev- 
reul ami  Gay-Lussao  of  1826,  After  expressing  about  50 
per  cent,  of  lard  oil  (summer  pressing)  by  hydrostatic 
press,  lie  saponifies  by  caustic  soda-ley;  by  salt  removes 
the  curd,  which   he  decomposes  by  dilute  sulphuric  acid, 

|  and  then  removes  the  red  oil  by  two  pressings — first,  at  a 
pressure  of  150  tons,  which  expels  about  three-fifths  of  the 
red  oil,  and  then  by  a  higher  pressure  of  700  to  800  tons 

1  for  tho  remaining  two-fifths.  The  candles  made  from  this 
stearine  arc  quite  white,  and  remain  so,  requiring  no 
bleaching.  IIo  exhibited  tO  me  very  hard  and  white  .  ;in- 
dles  made  by  this  method  forty  years  ago.  A  portion  of 
alcohol  is  added  to  the  melted  stock  just  before  pouring 
into  the  moulds — about  one  quart  to  a  box  of  candles — to 
improve  the  burning  of  the  eandlo.  The  economical  re 
suits  of  this  process  are — lard  oil,  50  parts:  red  oil,  25 
parts;  stearinc,  25  parts.  No  use  is  made  of  tin  glyce 
rinc,  whieh  involves  a  loss  of  about  I  per  ecu!,  on  the  origi- 


STEARIC   ACID. 


nal  quantity  of  lard,  about  the  same  quantity  remaining 
with  the  lard  oil.     As  compared  with  the  lime-aaponifica- 
tion.  this  is  doI  an  economical  process,  bnt  it  is  claimed 
the  candle  -;    in  hardness  and 

brilliancy  of  illumination.     In  winter  the  lard  yields  only 
10  to  20  per  cent  of  lard  oil;  in  Bummer  it  gives  50  per 
lined  From  tallow  I  water 

ii  nt.  of  the  crude  tallow. 
2,  m  i. — The  manufacture  of  candles 

from  .  |,  however  prod      id    n  [uires  (1)  the  oast 

oto  i  onvenient  forms  for  pi 
ing  out  the  oleic  the  prepara- 

!     the  moulding :  (5 1  the  bleaching, 
ing,  trimming,  polishing,  eto.      A  very'  brief  notice  of 
tust  Buffice. 

.i  0  a  convenient  form 
f>r  pressing  out  the  '*  red  oil"  or  crude  oleic  acid  is  per- 
forate 1  in  a  simple  way  by  setting  the  metallic  pans  (which 
are  rectangular,  with  sloping  sides,  and  about  three  inches 
deep,  usually  of  copper,  sometimes  of  tin  plate  or  iron)  on 
a  terraced  framework,  one  series  over  another,  in  such  a 
manner  thai  the  melte  1  acids,  running  first  into  the  upper 
tiers,  fill  the  terraces  by  overflow  in  progressive 

order  until  all  are  full. 

Pressing  out  the  Ol         1    d. — After  cooling1  to  the  point 
of  crystallization — the  time  varies   with   the  season,  from 
i  twenty  hours — these  cakes  of  crude  acid  are  pressed 
in    strong    sacks     in    a  y      f 

vertical  hydrostatic 
press  i  Fig*.  6  I  for  the 
i !  of  the  red  oil. 
This  process  demands 
: ii '1  experience  to 
a\  oid  the  loss  of  more 
or  less  stearic  acl  1  dis- 

BOh  B  I  in  the  liquid 
oleic  acid.  To  this 
end,  the  mass  is  hard- 
ene  1  by  the  addition  in 
the  pans  of  the  H 
trimmings  from  the  hot  | 
pi  e  -  or  from  the  cal- 
ls saponification 
The    red   oil 

runs  away  into  vats  prepared  for  its  reception  on  a  lower 
story.  The  shrinkage  of  the  sacks  from  the  escape  of  the  red 
oil  permits  the  addition  of  relays  of  fresh  sacks  by  reversing 
the  motion-  of  the  press.  The  mass  is  kept  in  position  by 
plates  of  sheet  iron  or  zinc,  which  also  carry  the  oleic  acid 
to  the  gutters  which  lead  it  to  the  reservoirs  below.  The 
!  gjra  lually  carried  to  its  full  measure  of  about 

400  tons,  by  which  the  cakes  are  reduced  from  2  or  2V 
inches  to  about  one-half  their  original  thickness,  with  the 
removal  of  ab  >ut  45  per  cent,  of  the  oleic  a?i  1  contained 
in  the  mixed  mass.  About  10  per  cent,  of  oleic  acid  is  re- 
tainedin  the  cold  cake,  which  requires  for  its  removal  the 
hot  press.  The  limit  of  atmospheric  temperature  at  which 
tii,.  ,■  ,ld  pressure  can  lie  advantageously  carried  on  is  set 
at  about  60°  F-,  so  that  in  this  country  the  summer  is  a 
:i  of  rest  for  this  industry  unless  artificial  refrigeration 
is  resorted  to. 

The  residual  oleic  acid  remaining  from  the  cold  press 
discolors  the  stearic  acid  and  rentiers  it  soft.  For  its  com- 
plete removal  a  horizontal  hydraulic  press  is  employed,  in 
which  the  cakes  of  stearic  acid  are  again  pressed  in  hair- 
cloth held  between  heated  iron  plates  at  a  well-regulated 
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temperature.    As  this  could  not  be  obtained  with  uniformity 
by  the  method  first  u-ed  of  heating  the  iron  plates  in  a  bath 


of  steam,  and  successively  packing  them,  a  better  method 
was  devised,  which  is  seen  in  Fig.  7.     This  apparatus  pro- 
:   s  nt'  twelve  or  more  Bat  cells  of  iron,  seen  in 
>n  at   I,  and  supplied  with  steam  from  the  valve  Y  and 
by  the  rubber  tubes  1 1  r.     When  the  temperature  has  fallen 
to  about  100°  F.,  the  interspaces  are  rapidly  packed  with 
the  hair-cloth  and  stearie-acid    cakes,  and  a  pressure  of 
1  ions  is  applied  for  about  an  hour.    This  is  a  dif- 
Operation,  and  requires  care  and  experience  for  its 
proper   management.      At  best,  a  considerable  quantity  of 
i      ■■■]  oil'  by  the  oleic  acid,  from  which  it  is, 
in  part,  recrystallised  in  the  vats  provided  for  that  pur- 
pose.    As  its  separation  from  the  oleic  acid  is  difficult,  it 
Is   round  in  practice  a  good  plan  to  pump  off  the  superna- 
tant oleic  acid,  and  to  use  the  residue  containing  the  stea- 
rinc  to  hasten  the  crystallization  of  the  fatty  acids  in  the 
pan-  prior  to  the  cold  pressing. 

The  thin  cakes  of  >it_-aric  acid,  on  removal  from  between 
the  crinolines  of  hair-oloth,  are  trimmed  at  the  edges  to 
remove  the  margin  colored  yellowish  by  oleic  acid.  These 
parings  arc  used  in  charging  a  second  hot  press.  The  pre- 
pared cakes  of  stearine  are  still  more  or  less  contaminated 
by  -tains  of  iron,  copper,  etc.  from  the  press,  and  by  the 
entanglement  of  filaments  of  crinoline,  etc.,  and  by  lime, 
if  the  acid  is  the  product  of  Hme-saponification.  To  free 
it  from  these  accidental  impurities  it  is  again  melted  in  a 
bath  of  water  slightly  acidulated  with  sulphuric  acid  (about 
3°  B.),  and  heated  by  steam.  The  metallic  oxides,  lime, 
etc.,  are  thus  removed,  and  on  standing  the  foreign  sub- 
stances subside  after  a  brief  time,  and  the  last  traces  of  sul- 
phuric acid  arc  washe  1  out  in  another  tank  containing  pure 
water.  Sometimes  the  white  of  eggs  is  used  to  clarify  the 
melted  stearine,  and  the  lime  is  then  precipitated  by  a  little 
oxalic  acid.  The  stearine  is  thus  obtained  perfectly  color- 
less and  limpid,  floating  above  the  water-bath,  and  may 
be  then  cast  in  blocks  for  sale  or  turned  into  the  candlc- 

moulds. 

Melting-Point  of  Stearine. — Stearine  from  tallow  melts 
at  about  130°-132°:  Price's  candles  from  palni  oil  fuse  at 
122°  to  124°:  while  those  made  from  Chinese  tallow  (prod- 
uct of  Stitlingia  sebifera),  by  Wilson  and  G Wynne's  pat- 
ent of  1845.  fuse  at  136°  F.  Mitchell's  stearine,  from  the 
Wrightand  Fouche  hot-water  process,  by  my  determination, 
fuses  at  132°  F.,  and  Pierce's,  from  hog's  lard  by  soda-sa- 
pnnifieation.  at  131°  F.  Pure  stearic  acid  fuses  nt  I58c  I  .. 
and  palmitic  acid  at  140°  F.  The  mixture  of  the  two  arid-. 
therefore,  in  stearine  fuses  at  a  lower  degree  than  either 
factor — a  fact  supported  by  other  examples  of  like  mix- 
tures. 

Wicks. — Candle-wicks  arc  made  of  plaited  cotton  woven 
by  a  machine  which  lays  up  the  SO  or  'JO  strands  in  such  a 
manner  as  to  secure  the  proper  deflection  of  the  free  end 
of  the  burning  wick,  bringing  it  in  contact  with  the  air,  so 
that  it  is  consumed  without  a  cinder  falling  into  the  cup  of 
the  candle.  This  end  was  not  reached  without  much  study 
and  invention.  Cambaceres,  as  already  mentioned,  in  1  S25 
devised  the  system  of  twisted  and  plaited  wicks  which  is 
still  in  use.  But  it  was  not  until  1836  that  De  Miliy  dis- 
covered that  by  impregnating  the  wick  with  a  weak  solu- 
tion of  boracic  acid  the  formation  of  a  u  thief."  or  mushroom 
of  carbon  on  the  wick,  could  be  prevented.  '"Snuffers," 
which  were  an  indispensable  article  of  domestic  economy 
in  the  days  of  our  grandmothers,  are  now  unknown  except 
in  the  cabinets  of  &r»e-d-orac,  thanks  to  De  Milly's  invention; 
which  was.  as  Stas  has  remarked  in  the  report  of  the  Ex- 
position of  1855,  the  finishing  touch  of  the  stearie-acid 
industry.  The  wicks  are  prepared  by  soaking  them  for  two 
or  three  hours  in  a  bath  holding  in  solution  1$  percent,  of 
boracic  acid  and  \  per  cent,  of  amnionic  sulphate.  The 
excess  of  solution  is  drained  off,  and  the  wioking  dried  in 
a  hydro-extractor  or  by  the  heat  of  an  oven.  The  use  of 
phosphate  of  ammonia,  amnionic  chloride,  and  bismuth 
nitrate  has  also  been  proposed,  as  was  dilute  sulphuric  o  -i ■!, 
also  earlier  by  Cambaecres.  The  latter  destroyed  the  wick, 
and  nothing  has  been  found  so  \  aluable  as  De  Milly's  treat- 
ment by  boric  acid.  After  treatment  the  wicks  should  be 
singed  by  a  gas-flame  to  remove  the  little  filaments  of  cotton, 
which  might  impair  the  perfect  combustion  of  the  candle. 
There  is  a  nice  point  to  determine  the  proper  size  of  wick 
for  a  given  weight  of  candle,  that  the  reservoir  of  molten 
acid  in  the  cup  be  not  too  rapidly  or  too  slowly  drawn  up 
by  the  capillary  action  of  the  wick.  The  candle  burns 
most  satisfactorily  when  in  a  pure  still  atmosphere  the 
melted  aeid  is  drawn  up  at  such  a  rate  that  the  cup  pre- 
serves its  symmetry.  If  it  is  too  full  because  the  wick  is 
l  ■  small,  the  delicate  edge  bleaks  down  and  the  candle 
"gutters."  If  the  wick  i-  too  large,  the  draught  "n  the 
n  servoir  of  melted  acid  exhausts  the  supply,  the  flame 
droops,  and  an  irregular  illumination,  with  a  too  rapid  con- 
sumption of  the  candle,  results. 

The  viouhliiuj  of  candles  is  in  theory  an  extremely  sim- 
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pie  operation;  practically.it  is  attended  with  some  diffi- 
culties which  require  skilful  manipulation  to  avoid.  Espe- 
cially was  the  crystallization  of  the  stearine  for  a  long 
time  a  source  of  trouble,  and  many  expedients  were  de- 
vised before  the  very  simple  one  was  hit  on  which  proves 
quite  sufficient.  This  is  to  permit  the  melted  stearinc  to 
become  almost  pasty  before  pouring  into  the  moulds,  which 
arc  also  gently  warmed  beforehand.  In  this  way  the  tend- 
ency to  crystallize  is  arrested  and  a  fine  granulation  re- 
sults. Wax  (of  bees)  and  paraffinc,  added  in  small  quan- 
titv.  also  prevent  the  crystallization.  Arsenic  (arsenious 
acid)  was  at  one  time  used  with  success  for  this  purpose, 
but  was  speedily  abandoned  because  of  the  risks  to  public 
health  it  involved.  It  was  Do  Milly  again  who  hit  upon 
the  very  simple  expedient  of  pouring  the  candles  with 
stoarine  in  the  milky  state  which  precedes  solidification, 
and  thus  solved  a  difficulty  which  was  wcllnigh  proving 
fatal  to  the  stearic  industry. 

The  candle-moulds  are  slightly  tapering  tubes  cast  of  an 
alloy  of  lead  2  parts  and  tin  1  part,  the  size  and  length 
varying  of  course  with  the  denomination  of  the  candle. 
For  convenience,  the  moulds  are  arranged  in  groups  of 
ten,  twenty,  thirty,  or  more  in  a  basin  or  tank,  which  acts 
as  a  reservoir  for  holding  the  fluid  acids  when  the  moulds 
are  filled,  and  for  furnishing  the  needful  reserve  to  supply 
the  shrinkage,  as  the  candles  contract  in  cooling.  This 
reservoir  or  feeder  also  furnishes  a  firm  support  for  the 
withdrawal  of  the  candles  from  the  moulds,  for  which  pur- 
pose a  suitable  handle  or  grapple  of  tin  is  plunged  in  the 
feeder  while  the  acids  are  yet  fluid.  The  wicks,  prepared  :is 
already  described,  are  introduced  by  a  long  and  slender 
crochet-needle  while  the  moulds  are  laid  horizontally.    Tho 
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cold,  either  as  steam  and  air,  or  otherwise  by  warm  and 
cold  water-baths  alternately,  the  moulds  are  warmed  and 


wick  is  made  central  by  attachment  to  an  eye  seen  in  tho 
single  figure  a  (Fig.  8),  and  is  drawn  through  the  other 
end,  where  a  plug  of  wood  holds  it  tight  and  tense.  Tho 
figure  shows  the  arrangement  of  30  candles  in  three  rows 
of  ten  each,  prepared  for  easting.  For  this  purpose  it  is 
essential  that  the  temperature  of  the  moulds  should  be  122° 
to  1311°  F.j  near  the  melting-point  of  the  acids.  This  ob- 
ject is  attained  by  placing  the  moulds  in  an  oven,  heated 
preferably  by  steam,  to  the  proper  temperature,  or,  as  in 
the  figure,  by  a  steam-jacket  C  C  surrounding  the  chamber 
13,  in  which  the  moulds  hang,  while  the  air  escapes  by  r, 
and  the  water  of  condensation  by  »■'.  When  the  moulds 
have  the  proper  temperature,  the  melted  stearine  is  turned 
in  at  a  temperature  when  the  mass  in  the  vat  is  milky  with 
the  newly-forming  crystals.  The  grapple  for  removing 
the  mass  when  cold  is  put  in  place,  and  the  whole  left  to 
cool,  after  which  tho  plugs  are  removed  below  and  the 
whole  mass  is  withdrawn,  the  candles  are  broken  from  the 
feeder,  and  the  latter  is  thrown  into  the  melting-vat  to  be 
again  used  in  moulding  moro  canities.  Thisprocess  involves 
much  hand-labor,  and  is  too  slow  for  the  demands  of  a 
large  establishment.  It  is,  in  fact,  now  used  chiefly  by 
those  who  buy  the  stearine  in  blocks,  while  the  manufac- 
turers of  stearine,  who  produce  candles  on  a  large  scale, 
employ  a  continuous-acting  apparatus  of  American  origin, 
in  which  tho  wicking  is  automatic,  and  the  moulds  arc  both 
heated  and  cooled  by  a  continuous  system.  Fig.  9  shows 
in  elevation  a  recent  form  of  this  apparatus,  as  now  made 
by  Morane  of  Paris,  having  ten  sections  of  twenty  moulds, 
heated  in  place  by  steam,  and  oooled  by  a  current  of  air  from 
a  blower.  It  is  divided  into  two  sections,  the  lower  one  b 
holding  the  bobbins  of  prepared  wicks  for  continuous  thread- 
ing of  the  moulds.   The  upper  compartment  is  a  box  of  plate 

iron  containing  the  moulds,  and  heated  by  steam   from  the 
pipe  V.     The  figure  shows  a  section  of  the  moulds  with  11 
reservoir,   raised  by  the   winch   and   supported   on  the   cm 
riage  C,  which  traverses  the  length  of  the  v. ays  to  take  up 
eaob  section  in  turn.      The  wicks  an:  held  linn  by  a  screw  at 
top,  which  gives  them  the  requisite  tension,  while  the  free 

ends   arc  cutoff  beneath  the  lips   of  the  elevate  I    n M   . 

By  this  machine  all  the  hand-labor  of  "cottoning"  or 
wicking  is   avoided,  and  by  the   use  id*  alternate   beat  and 


chilled  with  certainty  and  little  loss  of  time.  In  very  large 
establishments  this  system  is  carried  still  further  by  ar- 
ranging twelve  similar  machines  on  a  circular  tramway,  at 
I  lie  centre  of  which  arc  two  elevated  tanks,  one  of  hot  and 
ono  of  cold  water,  which  flow  successively  into  each  ma- 
chine as  it  arrives  in  due  order  of  rotation  opposite  tho 
spigots.  In  this  apparatus  the  necessity  of  a  reservoir  or 
basin  of  molted  stearine  over  the  moulds  is  avoided  by  tho 
use  of  a  mechanism  which  forces  up  the  stearine  by  a 
piston  from  below,  with  the  advantage  of  filling  the 
moulds  completely  under  pressure,  and  of  making  the  can- 
dle of  any  desired  length  or  diameter.  A  fuller  description 
of  this  apparatus  by  Morane  is  beyond  our  present  limits. 
The  bleaching,  washing,  drying,  trimming ',  and  polishing 
of  tho  candles  complete  the  mechanical  operations  of  this 
industry.  The  slightly-yellowish  color  which  the  star 
candle  usually  has  when  it  leaves  the  mould  is  removed  by 
an  exposure  to  sunlight  for  some  days,  or  perhaps  two 
weeks,  in  a  place  provided  with  a  glass  roof  and  suitable 
shelving  for  this  purpose.  No  chemical  agent  other  than 
light  has  been  found  practicable.  As  the  candles  are  more 
or  less  soiled  by  handling  and  by  dust,  they  are  washed  off 
in  a  dilute  solution  of  sodium  carbonate,  and  dried  on  an 
endless  apron  of  cloth,  upon  which  mechanism  they  roll 
in  contact  with  each  other.  As  the  lower  ends  arc  more  or 
less  unoven,  these  are  cut  off  by  a  circular  saw,  and  tho 
surface  of  the  candles  is  at  tho  same  time  polished  by  tho 
friction  of  brushes  moving  lengthwise  over  them.  These 
last  operations  of  trimming  and  polishing  are  combined  in 
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the  machine  shown  in  Fig.  10.  The  candles  0  are  placed 
in  grooves  of  the  revolving  cylinder  C,  which  brings  them 
under  the  rapidly-moving  circular  saw  L,  whioh  cuts  them 
neatly  to  even  lengths,  whence  they  are  carried  forward  by 
a  grooved  apron  of  wood  beneath  the  brushes  1J,  which  are 
rapidly  moved  back  and  forth  by  the  crank  K,  and  thus 
reoeivs  the  final  finish  before  packing  in  boxes. 
Paraffin*  t  'attdti  b. — Since  paraffin  e  has  become  an  article 

of  iiiieree,  it  has  been  much  used  to  "  break  the  grain" 

of  stearine  candles  in  place  of  beeswax,  and  with  decided 
advantage)  producing  a  candle  of  superior  beauty.  By 
Itself,  paraffins  produces  a  candle  of  much  beauty,  but  lia- 
ble i"  droop  with  warm  weather,  while  it.-;  extreme  fluidity 
fenders  it  undesirable  for  a  movable  light.  The  oioub 
of  pure  paraffin e  candles  is  also  attended  with  peculiar 


534 


STEARINE— STEDMAN. 


difficulties.  It  is  therefore  seldom  used  alone,  but  when 
from  5  to  20  per  cent  of  stearine  ia  added,  candles  are 
in.  1  having  the  appearance  of  wax.  But  the  same 
ring  0f  the  Fusion  point  of  the  mixture  already  no- 
li,.,,! and  palmitic  aoids  oooura  with  stearine 
.,„  i  paraffine.  Thus,  if  equal  weights  of  paraffine,  melting 
nt  122°  P.,  and  palmitic  acid,  of  132°  melting-point,  are 
mingled,  the  result  is  o  body  fusing  at  113°  F. 

,  irine,  paraffine,  and  wax  candles 

no  i  anj  desired  color  new  by  the  use  of 

aniline  oolors  of  the  desired  tint.     Formerly,  metallic  ox- 

jdea  egetable  colors  were  chiefly  used,  which  as 

a  rule  caused  the  candles  to  burn  badly,  and  sometimes  to 

imes.     Stcarim-  may  I"'  colored  black  by 

heating  for  a.  short  time  in  contact  with  the  bruised  nuts 

of    1  naeardium  orientate. 

If,,.,-  Candles.— See  Wax. 

For  manv  recent  details  in  this  article  the  writer  is  in- 
debted to  M.  J.  Bouis's  Stearique  {Acide)  in  Ad.  Wurtz's 
Diet.  d  Ohimie,  as  also  to  private  communications  from 
R.  0.  Mitchell,  E.  S.  Wayne,  and  E.  S,  Pease.  For  the 
literature  of  the  Bubjeet  tin;  render  may  consult:  Reports 
of  (he  Juries  (London,  1851,  619-624);  Chevreul,  Iie- 
eherches  chimiques  (1819);  Richardson  and  Watts  (Lon- 
don, vol.  i.):  Muspratt's  Chemistry,  art.  "Candles"  (cd. 
of  1876);  Watts's  Diet,  of  Chemistry;  Morfit's  Chemistry 
(Philadelphia,  1847),  "Soap  and  Candles;"  Payen,  Pe- 
louzc  and  Freray,  Regnault,  Berzelius,  and  Dumas's  Chim. ; 
Roret's  Eneyc.,  "Pat- Acids;"  testimony  of  J.  Lawrence 
Smith.  Record  Supreme  Court  of  the  U.  S.  in  case  of  Mitch- 
ell o.  Tilghman  (669) ;  also  in  same  record  testimony  of 
Edward  S.  Wayne,  J.  C.  Booth,  R.  E.  Rogers,  F.  A.  Genth. 
11.  C.  Tilghman,  and  others:  Annates  de  Ch.  el  Phys. 
(Paris,  1854  [3],  t.  xli.,  246-316);  Collier's  Physikaliiehee 
Worterbuch  (Leipsio,  vol.  ii.,  p.  544):  Stearic-Acid  In- 
dustry,  by  .T.  T,.  Smith;  Report*  of  the  U.  S.  Commission- 
ers to  the  Paris  Exposition  of  1SS7  (ii.,  US,  Washington, 
1S70).  B.  Silliman. 

Ste'arine  (C57II110O6  =  (CsHiJmfCiaHssOjJs).  Stearine 
is  a  glyceride  or  ether  of  glycerine,  as  shown  by  the  formula 
tristearine.  The  constitution  of  the  glyceridos  has  already 
been  explained  under  Fats  and  Oils.  In  commercial  par- 
lance, stearine  is  a  term  applied  to  the  impure  stearic  acid 
obtained  by  the  saponification  of  fats  in  the  preparation  of 
star  candles.  (Sec  Stearic  Arm  Industry.)  Tristearine 
IS  the  natural  form  of  stearine  in  the  hard  fats  of  both  king- 
doms. From  the  seeds  of  Brindonia  indica  stearine  of  abso- 
lute unity  can  be  obtained,  as  shown  by  Bonis  and  Pimentel 
[Compt.  rend.,  xliv.  1355).  Pure  stearine  from  this  source  is 
perfectly  white,  and  crystallizes  in  mammillary  radiations 
of  a  nacreous  lustre,  ending  in  very  delicate  needles.  This 
stearine,  when  fusel,  is  much  more  transparent  than  that 
from  animal  fats,  which  obstinately  retain  traces  of  oleinc 
and  other  fat  acids.  It  is  very  brittle.  By  saponification 
it  yields  directly  stearic  acid,  melting  at  15S°  F.,  and  its 
analysis  affords  stearic  acid  95.72  per  cent.,  while  calcula- 
tion calls  for  95.73  per  cent.  B.  Silliman. 

Stearns,  county  of  Central  Minnesota,  lying  W.  of  the 
Mississippi,  drained  by  Sauk  River,  and  containing  Sauk 
Lake,  with  many  other  streams  and  ponds.  It  is  traversed 
by  St  Paul  and  Pacific  R.  R.  The  W.  part  is  hilly,  the 
remainder  prairie-land.  Thero  are  breweries,  saw-mills, 
flour-mills,  and  manufactories  of  wagons,  furniture,  and 
agricultural  implements.  Staples,  wheat,  oats,  Indian  corn, 
potatoes,  hav,  wool,  and  butter.  Cap.  St.  Cloud.  Area, 
1379  sq.m.  "  P.  14,206. 

Steams  (Asaiiel),  LL.D.,  b.  at  Lunenberg,  Mass.,  June 
17,  1774;  graduated  at  Harvard  1797;  practised  law  at 
Chelmsford  manv  years:  was  county  attorney  for  Middle- 
sex :  member  of  Congress  1815-17  ;  professor  of  law  at 
Harvard  Law  School  1  SI 7—29  :  and  subsequently  commis- 
sioner (with  Lemuel  Shaw)  for  revising  the  statutes  of 
Massachusetts.  D.  at  Cambridge  Feb.  5,  1839.  Author 
of  a  valuable  Summary  of  the.  Laic  and  Practice  of  Real 
Actions,  with  an  Appendix  of  Practical  Forms  (Hallowell, 

I-L'l    . 

Steams  (George  Luther),  b.  at  Medford,  Mass.,  Jan. 
8,  1809;  became  a  wealthy  merchant  at  Boston,  and  a 
prominent  member  of  anti-slavery  organizations;  founded 
the  Commonwealth  ami  Right  Way  newspapers;  aided  to 
equip  John  Brown  for  his  Free-State  campaigns  in  Kan- 
gas;  was  conspicuous  as  his  friend  during  the  later  crisis 
at  Harper's  Ferry  :  was  instrumental  during  the  civil  war 
in  recruiting  in  Massachusetts  three  regiments  of  colored 
men,  and  rendered  similar  services  in  Pennsylvania,  Mary- 
land, and  Tennessee,  receiving  from  Secretary  Stanton  a 
commission  as  major.     D.  at  Medford,  Mass.,  Apr.  9.  1867. 

Stearns  (Samuel),  b.  at  Epping,  X.  II.,  in  1 7711,  s,,n 
of  Rev.  Josiah  Stearns  (1732-88);  graduated  at  Harvard 
1794;  was  ordained  minister  of  a  congregation  at  Bedford, 


Mass.,  1795,  and  filled  that  post  until  his  death,  Dec.  26, 
1834.     Author  of  seven  published  sermons  and  addresses. 

Stearns  (Rev.  William  Augustus),  D.  D.,  LL.D., 
fourth  president  of  Amherst  College,  b.  at  Bedford,  Mass., 
Alar.  17.  1805,  the  son  and  grandson  of  Congregational 
clergymen;  graduated  at  Harvard  College  1827;  studied 
theology  at  Andover.  and  after  teaching  a  short  time  at 
Duxbury  was  ordained  to  the  gospel  ministry,  and  in- 
stalled pastor  of  the  church  at  Cambridgeport  Dec.  14,  1S31. 
In  1S54  he  accepted  the  presidency  of  Amherst  College, 
which  he  held  till  the  time  of  his  death,  June  8,  1S76. 
Hr-i'les  valuable  addresses  given  during  his  connection 
with  the  college,  he  published  several  sermons,  with  papers 
in  the  Bibliotheca  Surra,  Biblical  Repository,  and  New  Eng- 
lander,  a  work  on  Infant  Church  Membership,  and  Life  and 
Select  Discourses  of  Samuel  II.  Stearns.      J.  H.  Sef.lye. 

Ste'arone.  This  body  was  derived  by  Bussy  (Ann. 
Chem.  I'lii/*..  liii.  410)  from  the  decomposition  of  stearic 
acid  by  quicklime,  a  fourth  part  of  the  latter  being  dis- 
tilled with  one  of  the  former,  producing  liquid  hydrocar- 
bons and  a  solid  body  which  he  named  stcarone.  The 
liquid  hydrocarbons  were  removed  by  pressure,  and  the 
solid  residue,  treated  by  ether,  yielded  a  solution  which  on 
standing  deposited  colorless  crystalline  pellets  of  a  pearly 
lustre.  Stcarone  is  insoluble  in  water,  soluble  in  boiling 
alcohol,  in  fat-acids,  and  in  concentrated  acetic  acid.  It 
burns  with  a  very  brilliant  flame  and  becomes  highly  elec- 
tric by  friction.  Alkalies  do  not.  attack  it.  Hot  sulphuric 
acid  burns  it  with  evolution  of  sulphurous  acid.  Hot  nitric 
acid  does  not  attack  it,  but  hot  nitro-sulphuric  acid  de- 
composes it,  with  the  formation  of  an  acid  volatile  oil 
{  Rowney).  The  margarone  of  Rowney  is  esteemed  identi- 
cal with  stearonc.  It  melts  at  86°-8S°  F.  if  made  from  pure 
stearic  acid,  but  if  from  impure,  its  melting-point  may  be 
as  low  as  76°.  B.  Silliman. 

Ste'atite  [Gr.  iniap,  oreaToi,  "fat"],  or  Soapstone, 
a  kind  of  stone  which  receives  both  its  names  from  its  unct- 
uous quality.  It  is  a  compact  form  of  talc,  and  is  an  im- 
pure hydrated  silicate  of  magnesia.  It  has  some  use  in  the 
porcelain  manufacture.  A  soft  white  sort  is  the  French  chalk 
of  the  toilette  and  of  the  tailors'  shops.  Powdered  steatite 
is  employed  as  a  lubricant,  and  is  an  ingredient  in  several 
kinds  of  steam-packing.  Steatite  is  easily  cut  into  figures, 
which  are  then  hardened  by  fire  and  colored  to  imitate 
more  costly  stones.  Steatite  is  employed  in  making  stoves 
and  foot-stoves  for  use  in  cold  weather,  since  it  retains 
heat  for  a  long  time.  It  is  abundant  in  many  parts  of  the 
U.  S.  and  other  countries. 

Steb'bing  (Henry),  D.  D.,  b.  in  England  about  1S00; 
graduated  at  St.  John's  College,  Cambridge,  1S23;  became 
perpetual  curate  of  St.  James's,  Hampstead  road,  London, 
1836;  chaplain  to  University  College  Hospital  1S37,  and 
rector  of  St.  Mary,  Somerset.  London,  1857.  Author  of  a 
History  of  Chivalry  and  the  Crusades  (2  vols.,  1830),  hires 
of  the  Italian  Poet's  (3  vols.,  1831),  History  of  the  Christian 
Church  from  its  Foundation  to  A.  D.  ll,92\l  vols.,  1833- 
34),  History  of  the  Reformation  (2  vols.,  1836),  History  of 
tin-  Church  of  Christ  from  15S0  to  the  Eighteenth  Century 
(3  vols.,  1838-42),  of  several  volumes  of  poems,  and  nu- 
merous other  religious  and  historical  works,  including  a 
Continuation  of  Hume  and  Smetllett's  History  of  England  (6 
vols.,  1837) ;  w'as  in  1828,  with  J.  S.  Buckingham,  one  of  the 
original  editors  of  the  Athenstum,  and  afterward  edited  the 
Cabinet  Library  of  Vicinity  (15  vols.,  1836)  and  select 
works  of  Bishops  Tomlinson  and  Beveridge,  and  of  De  Foe, 
Baxter,  and  Jeremy  Taylor. 

Ste'dingk,  von  (CurtBogislaus  Louis  Christopher), 
Count,  b.  at  Pinnau,  Pomerania  (then  belonging  to  Swe- 
den), Oct.  26.  1746  :  graduated  at  the  University  of  Upsala 
1768:  entered  the  army  in  youth;  took  part  in  a  war  against 
Prussia  ;  rose  to  the  rank  of  lieutenant-colonel  in  the  royal 
regiment  of  Swedes  in  the  French  army  ;  was  an  intimate 
friend  of  Count  Fersen,  and,  like  him,  volunteered  his  ser- 
vices in  the  cause  of  the  American  Revolution;  sailed  with 
D'Estaing's  fleet  for  the  West  Indies  1778;  commanded  a 
brigade  of  infantry  in  the  attack  upon  Grenada,  and  led 
one  of  the  two  principal  assaults  upon  Savannah,  Oct.  9, 
1779,  where  he  lost  half  his  brigade  of  900  men  and  was 
himself  severely  wounded;  was  honored  with  membership 
in  the  order  of  Cincinnati ;  held  high  command  in  the  war 
against  Russia  17S7  ;  became  ambassador  to  St.  Petersburg 
1790,  and  was  Swedish  plenipotentiary  in  the  peace  confer- 
ences at  Paris  1814.     D.  at  Stockholm. 

Sted'man  (Charles),  b.  in  England  about  1745;  was 
an  officer  under  Lord  Percy  at  the  battlo  of  Lexington 
1775;  served  under  Lord  Howe  in  Pennsylvania  and  New 
Jersey,  and  under  Cornwallis  in  his  Southern  campaign, 
and  published  The  History  of  the  Origin,  Progress,  ami 
Termination  of  the  American   War  (2  vols.  4to,  London, 
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17'.'2;  3vo,  Dublin,  1794),  said  by  the  bibliographer 
Lowndes  to  have  been  written  by  William  Thomson, 
LL.D. — a  work  valuable  for  its  military  maps  and  sur- 
veys. Stedman  was  during  his  later  years  a  deputy  comp- 
troller of  the  stamp-office.     1>.  at  London  June  20,  1812. 

Stedman  (Edmund  Clarence),  b.  at  Hartford,  Conn., 
Oct.  8,  1S33,  son  by  a  former  husband  of  Mrs.  E.  C.  Kin- 
ney, the  poetess  ;  studied  at  Yale  College:  became  in  1852 
editor  of  the  Norwich  Tribune,  in  1853  of  the  Wmsted 
Herald;  settled  in  New  York  in  1855;  became  in  1859  a 
poetical  contributor  to  the  New  York  Tribune;  was  war- 
correspondent  of  the  New  York  World  1861-63;  contrib- 
uted to  the  Atlantic  and  other  magazines;  studied  law; 
was  in  1863  private  secretary  to  Attorney-General  Bates 
at  Washington,  and  has  been  since  1865  a  stockbroker  in 
New  York.  Author  of  Poems  Lyric  and  Idyllic  (1860), 
Alice  of  MonmmUh,  and  other  Poems  (1864),  The  Blame- 
less Prince,  and  other  Poems  (1869),  and  of  a  volume  of 
critical  essays  on  The  Victorian  Poets  (1S75).  His  scat- 
tered Poems  were  collected  in  a  single  volume  in  1873. 
He  delivered  his  narrative  poem,  Gettysburg,  in  1872  at  a 
meeting  of  the  Army  of  the  Potomac,  and  his  verses  for 
commencement  at  Dartmouth  College  1873.  He  has  pre- 
pared a  series  of  ffebreio  Pastorals,  of  which  some  speci- 
mens have  been  printed,  and  has  made  a  careful  study  of 
Theocritus  and  the  Sicilian-Greek  school  of  idyllic  poets. 
(See  biographical  notice  in  Scribner's  Monthly,  Nov.,  1873.) 

Steed'man  (Charles),  U.  S.  N.,  b.  Sept.  24,  1811,  in 
South  Carolina;  entered  the  navy  as  a  midshipman  Apr. 
1,  1828  j  became  a  lieutenant  in  1841,  a  commander  in 
L855,  a  captain  in  1862,  a  commodore  in  1866,  a  rear- 
admiral  in  1871 J  retired  in  1873.  Served  in  the  naval 
battery  at  Vera  Cruz  during  our  war  with  Mexico,  and 
commanded  the  Bienville  at  the  battle  of  Port  Royal,  and 
the  Ticonderoga  in  both  the  Fort  Fisher  fights.  Highly 
commended  by  Rear-Admirals  Du  Pont  and  Porter. 

Foxhall  A.  Parker. 

Steedinan  (James  Barrett),  b.  in  Northumberland 
co.,  Pa.,  July  30,  1818;  went  to  Ohio  in  1837,  and  in  1843 
was  elected  to  the  State  legislature  ;  was  among  the  earliest 
in  1S49  to  try  gold-mining  in  California ;  in  1851  was  made 
a  member  of  the  Ohio  board  of  public  works,  and  subse- 
quently was  chosen  printer  to  Congress.  At  the  outbreak 
of  the  civil  war  ho  was  appointed  colonel  of  an  Ohio  vol- 
xintcer  regiment;  served  with  credit  in  West  Virginia  and 
Kentucky;  was  made  brigadier-general  in  July.  1863,  and 
for  services  at  Chickamauga  was  made  major-general  in 
Apr.,  1864.  He  was  actively  engaged  in  Sherman's  At- 
lanta campaign  ;  afterward  was  with  Thomas  in  Tennes- 
see, and  took  part  in  the  battle  of  Nashville.  Resigned 
his  commission  in  July,  1866,  and  was  appointed  by  Pres. 
Johnson  collector  of  the  port  of  New  Orleans. 

Steel.  Definition. — It  is  necessary  to  define  the  term 
"  steel  "  at  some  length,  since  the  old  classification  very  in- 
adequately describes  the  modern  cast,  malleable  compounds 
of  iron,  carbon  and  metalloids  used  for  structural  purposes, 
and  constituting  at  least  three-fourths  of  the  metal  now 
made  by  steel  processes.  The  old  term  "  steel  "  referred  to 
the  cast  malleable  product  of  iron  and  so  much  carbon 
(from  |  to  \\  per  cent.)  that  the  metal  would  harden  when 
heated  to  redness  and  quenched  in  water;  it  is  used  almost 
exclusively  for  cutting  tools.  The  homogeneity  of  -this 
metal  is,  however,  an  equally  distinguishing  quality,  and 
is  due  to  its  having  been  poured  into  a  mould  while  in  a 
fluid  state,  so  that  the  slag  might  separate  by  gravity,  and 
the  metal  might  become  solid  and  crystalline.  Wrought 
iron,  on  the  contrary,  while  having  similar  chemical  prop- 
erties, and  often  as  much  carbon,  consists  of  pasty  masses 
from  which  the  slag  is  rarely  quite  expelled  by  the  pressure 
that  sticks  them  together ;  it  is  therefore  laminated  in  struc- 
ture. As  the  soft  compounds  and  those  largely  varying  in 
chemical  constituents  came  gradually  to  be  produced  by 
casting  processes,  it  was  natural  and  convenient  to  enlarge 
the  term  steel  to  cover  them  ;  and  the  use  of  the  term  was 
at  the  same  time  rendered  legitimate  and  scientific  by  bas- 
ing the  classification  on  one  of  the  grand  characteristics — 
structure  due  to  casting — rather  than  on  ingredients,  as 
heretofore,  especially  since  structural  qualities  were  con- 
stantly increasing  in  importance.  It  is  found  practically 
convenient  to  distinguish  between  all  the  cast  malleable 
compounds,  whether  hard  or  soft,  by  affixing  the  name  of 
the  metalloid  chiefly  incorporated,  such  as  "chrome  steel," 
"manganese  steel,"  and  the  like,  or  the  percentage  of  car- 
bon, or  both.  It  is  important  to  know  the  amount  of  car- 
bon in  structural  steels,  anil  this  may  be  readily  determined. 
To  call  tho  soft  steels  "wrought  iron"  would  involve  not 
only  the  sub-classifications  mentioned,  but  another  to  dis- 
tinguish structural  variety.  The  general  usage  of  com- 
merce, as  well  as  of  works,  is  rapidly  fixing  this  enlarged 
definition;  it  is,  however,  criticised  on  the  ground  of  new 


use  for  an  old  name,  while  some  objectors  propose  a  clas- 
sification based  on  arbitrary  degrees  of  resilience,  or  of 
strength,  or  of  hardening  capacity,  or  of  several  combined 
qualities.  They  would  call  all  compounds  on  one  side  of 
the  arbitrary  line  "  steel,"  and  all  on  the  other  side  "  iron." 
Now,  exact  definitions  must  be  based  on  differences  which 
always  exist  in  every  form  and  phase  of  the  materials  de- 
fined, and  not  on  differences  which,  however  great  thev 
may  be  in  certain  forms  and  phases  of  the  materials,  run 
together  at  one  point,  and  there  cease  to  be  differences.  If 
we  divide  steel  from  wrought  irun  by  an  arbitrary  line  of 
percentage  of  any  ingredient,  or  of  modification,  such  as 
hardening,  due  to  any  ingredient,  there  must  be  some  point 
at  which  the  difference  between  steel  and  wrought  iron  is 
infinitely  small.  If,  however,  we  define  steel  as  a  oom- 
pound  made  homogeneous  by  fusion,  while  wrought  iron, 
although  the  same  in  composition,  is  heterogeneous  from 
welding,  there  is  always  and  at  every  grade  of  the  materials 
a  large  and  radical  difference.  Casting  fluid  steel  and 
welding  pasty  iron  are  always  distinct  in  their  characters 
and  results  ;  they  do  not  at  any  point  shade  into  each  other. 
It  is  hardly  possible  in  this  paper  to  give  an  outline  of  the 
controversy,  but,  as  this  article  is  intended  to  refer  to  those 
compounds  of  iron  which  are  generally  known  and  sold  as 
steel,  such  as  Bessemer  rails  and  Martin  boiler-plate,  as 
well  as  tool  steel  and  spring  steel,  the  definition  must  for 
these  purposes  be  as  follows  :  Steel  is  a  compound  of  iron 
which  has  been  cast  from  a  fluid  state  info  n  malleable  m<t*x. 
The  term  "cast"  prefixed  to  steel  thus  becomes  unneces- 
sary. Paddled  iron  combined  more  or  less  highly  with 
carbon,  without  any  change  in  structure  by  melting,  under 
the  names  of  "puddled  steel,"  "blister  steel,"  etc.,  is  not 
true  steel,  according  to  current  nomenclature,  nor  according 
to  that  adopted  after  the  old  high  tool-steels  were  first 
made.  The  terms  "pot"  or  "crucible"  steel,  "Martin 
steel,"  and  "Bessemer  steel"  are  convenient  for  distin- 
guishing processes  of  manufacture,  but  they  do  not  neces- 
sarily distinguish  between  steels  which  differ  either  chem- 
ically or  mechanically. 

Nature  and  Composition  of  Steel, — From  the  preceding 
definition  it  will  be  observed  that  the  grand  structural  cha- 
racteristic of  steel,  to  which  it  largely  owes  its  value  for  all 
uses,  is  homogeneity  due  to  fusion;  also,  that  its  chemical 
constituents  and  the  characters  due  to  them  are  very  vari- 
ous. The  important  chemical  qualities  of  tool-steel  are: 
(1)  the  tempering  quality,  which  is  due,  first,  to  the  pres- 
ence of  say  |  to  )\  per  cent,  of  carbon  ;  second,  to  the  me- 
chanical mixture  of  this  carbon  with  the  metal  by  means 
of  slow  cooling  from  a  red  heat,  which  makes  the  metal 
comparatively  soft,  so  that  it  can  be  cut  with  the  ordinary 
tools ;  third,  the  extreme  hardening  of  the  metal,  when,  by 
means  of  sudden  cooling,  the  carbon  is  chemically  dissolved 
in  the  iron.  (2)  An  important  condition  of  tool-steel  is  its 
freedom  from  ingredients,  such  as  phosphorus  and  silicon, 
which  induce  brittleness.  Excepting  some  modern  tool- 
steels,  in  the  manufacture  of  which  chromium,  titanium, 
and  some  other  metalloids  are  employed,  the  best  tool-steels 
have  but  a  few  hundredths  of  1  per  cent,  of  any  ingredient 
except  carbon  and  iron.  The  precise  effects  of  the  metal- 
loids are  not  well  determined,  and  are  little  understood. 

The  more  important  qualities  of  structural  steels  vary 
with  their  precise   uses.     In    general,  great   resistance  to 

statical  strains,  or  to  those  gradually  applied,  is  act i- 

panied  by  comparative  brittleness  and  unfitness  to  resist 
strains  suddenly  applied.  High  resistance,  resilience,  hard- 
ness, and  brittleness  increase,  up  to  certain  limits,  with  the 
amount  of  impurities,  chiefly  carbon,  contained  in  the 
metal.  Low  resistance,  softness,  ductility,  and  toughness 
become  more  marked,  within  certain  limits,  as  the  impurities 
become  less.  But  too  little  as  well  as  too  much  impurity 
makes  steel  weak  and  unsuitable  for  structural  purposes. 
It  requires  what  is  called  "body"  to  give  it  resistance  to 
cither  statical  or  sudden  strains.  This  "  body  "  is  imparted 
by  carbon,  manganese,  silicon,  phosphorus,  and  by  other 
ingredients;  but  too  much  of  either  of  them,  or  of  certain 
compounds  of  them,  weakens  the  metal.  While  we  know, 
generally,  that  the  substances  mentioned  may  to  a  certain 
extent  replace  one  another  as  body-giving  elements,  and 
that  some  of  them  appear  to  neutralize  others  (for  instance, 
that  manganese  restores  the  ductility  of  steel  made  brit- 
tle by  phosphorus),  we  are  hut  yet  on  the  outskirts  of 
definite  and  formulated  knowledge  regarding  the  mechan- 
ical effects  of  chemical  mixture  in  iron  and  steel.  Great 
progress  is  making,  however,  by  means  of  combined  chem- 
ical and  mechanical  tests,  and  there  is  no  doubt  that  not 
only  steel,  but  other  constructive  metals,  will  by  (lose 
means  be  compounded  to  more  perfectly  meet  the  present 
and  a  vastly  increased  range  of  uses. 

The  considerable  variation  in  the  composition  of  Bteels 
fit  for  tho  same  purposes  is  shown  by  Table  I.  Sulphur 
and  copper  do  not  materially  affect  structural  qualities;  they 
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tend  to  make  the  metal  "red-short"  or  tmmalleable  at  or- 
dinal v  working  heiits.  Manganese,  up  to  1  per  cent.,  pro- 
motes toughness,  and.  as  in  X".  5,  Table  I.,  appears  to 
neutralize  the  hardening  action  "1  phosphorus.  Carbon, 
silicon,  and  phosphorus  must  be  low  in  boiler-plates  and  in 
parts  which  are  subjected  at  the  Mime  time  to  tension  and 
vibration.  They  may  all  be  high  in  suitably-shaped  com- 
pres  s  of  structures. 

Table  II.  show.-  steels  I  Nos.  1  and  2)  red-short  from  want 
of  manganese,  although  a  similar  composition  in  No.  1, 
Table  I.,  was  not  red-short.  The  former,  however,  were 
made  by  the  Bessemer  process,  and  needed  more  man- 
ganese to  remove  the  oxide  of  iron  formed  in  the  conver- 
sion. This  will  be  further  referred  to.  No.  5,  Table  II., 
i-  both  red-short  and  brittle  from  excess  of  phosphorus. 
No.  3  is  a  little  brittle  from  carbon  :  removing  two  thirds 
of  its  phosphorus  would  leave  it  tough.  Nos.  6  and  7  are, 
on  the  contrary,  weak  for  the  want  of  carbon. 


Table  II. — Miscellaneous  Analyses. 
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Table   III.  shows  the  strength  and  ductility  of  three 
kinds  of  steel,  due  to  carbon. 


Table  III. — Mcchnnlrnl  Qualities  due 

o  Carbon. 

Fagersla  (Sweden). 
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Quantity  of 
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load. 

Percentage  of 
stretching. 

Carbon. 
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load. 

Percentage  of 
stretching. 

Carbon. 
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Lbs.  per  sq. 
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As  already  mentioned,  while  there  is  a  general  rule  for  the 
compounding  of  steel,  by  means  of  which  a  variety  of  ma- 
terials and  processes  may  be  utilized,  the  exact  effect  of  the 
ingredients  upon  each  other  and  upon  the  general  result 
can  only  be  formulated  when  many  thousands  of  chemical 
and  physical  tests  arc  made  and  compared.  Carbon  appears 
to  be  the  most  important  modifying  element,  whether  as  a 
condition  of"  tempering,  or  in  too  small  quantity  to  be  ma- 
terially affected  by  being  quenched  in  water.  Its  amount 
be  easily  regulated  in  all  steel  processes;  and  its 
r  regulation  is  the  chief  feature  of  the  steel  manufac- 
ture at  present.  There  is  as  yet  little  attempt  to  combine, 
control,  and  utilize  the  other  ingredients  mentioned  (ex- 
cepting perhaps  manganese),  but  only  to  avoid,  as  far  as 
possible,  the  raw  materials  which  would  introduce  them  into 
steel. 

The  Manufacture  of  Steel— (I)  The  Pot- Steel  Process.— 
This  is  the  oldest  and  simplest.  It  at  first  consisted  in 
melting  wrought  iron  with  carbon  in  clay  crucibles.  Thus 
Indian  "wootz"  is  made,  containing  as  much  as  H  per 
cent,  of  carbon,  so  that  it  rei|uires  dcrarhurization  before 
it  can  be  forged.  In  the  present  manufacture  other  ingre- 
dient- bon,  chiefly  i  ,  e,  are  added.  Some- 
times ine  witb  and  remove  the 
imparities  in  tin-  wrought  iron  are  introduced,  but  gener- 
ihesc  impurities  remain  in  the  steel.  The  finest  steel 
must  therefore  be  mad<  ,n  which  has  been 
p unfit  i  .king  with  pure  furl,  and  which  was  or- 
iginally made  from  pure  ore-.  The  melting-point  of 
wrought  iron  i-  bo  high  that  it  has  been  u:-ual  to  carburize 

it  by  cementoti Bee  Fi  rm  ice)  in  order  to  fuse  it  at  a 

convenient  temperature  in  crucibles.      This   cemented  or 
blistered   bar  was  the  Bteel  of  commerce  until  Huntsman 
melted  it  in  a  crucible  in  1770,  producing  a  true  cost 
Steel  for  boiler-plates  and  some  other  uses  would  I 


highly  carburized  if  made  of  melted  cemented  steel,  so  that 
wrought  iron,  a  very  little  charcoal,  and  some  manganese 
are  now  fused  together  to  make  the  softer  pot  steels.  The 
use  of  the  Siemens  furnace  (see  Furnace)  and  the  modern 
improvement  of  erueibles  render  the  melting  of  wrought 
iron  practicable  and  cheap.  Pot  steel  has  been  experiment- 
ally made  from  spongy  iron  produced  by  deoxidizing  iron 
ore  without  fusing  it.  (Sponge  steel  will  be  further  referred 
to.)  The  cheaper  grades  of  pot  steel  are  largely  made  from 
Bessemer  and  Martin  steel  rail-ends  and  other  scrap.  This 
material,  being  made  direc-tly  from  cast  iron,  without  that 
purification  from  silicon  and  phosphorus  to  which  wrought 
iron  could  have  been  subjected  in  puddling,  produces  an 
inferior  steel  to  that  made  from  the  purest  wrought  iron  for 
purposes,  like  tool-steel,  requiring  both  hardness  and  tough- 
in  --.  By  melting  wrought  iron  and  a  little  cast  iron  to- 
gether, especially  cast  iron  containing  manganese,  the 
cheaper  grades  of  steel  are  produced.  The  impurities  of 
the  cast  iron  remain  in  the  steel.  Although  pot  steel  has 
been  cheapened  by  using  the  materials  mentioned,  and  by 
means  of  the  gas-furnace,  the  less  refined  grade?  of  steel 
are  made  at  so  much  less  cost  and  with  so  much  greater 
uniformity  by  the  Martin  process,  and  within  certain  limits 
by  the  Bessemer  process,  that  the  pot-process  is  becoming 
gradualh*  confined  to  the  finer  grades  of  tool-steel  :  and 
here  it  must  probably  long  retain  its  superiority,  chiefly 
because  it  can  begin  with  a  highly-refined  iron,  from  which 
.illy  phosphorus,  silicon,  and  sulphur  have  been  more 
or  less  completely  eliminated.  Pot  steel  is  also  the  more 
suitable  for  castings  to  be  used  without  further  working,  as 
it  remains  for  some  time  "dead  melted"  in  the  pots,  and 
BO  parts  with  the  gases  which  give  porousness  to  n._ 
made  by  more  rapid  processes.  Manganese,  however,  pro- 
motes sound  ca-ting  in  all  processes. 

The  apparatus  for  making  pot  steel  is  comparatively 
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simple.  The  gas  pot-furnace  is  shown  in  article  Furnace, 
anil  the  operation  of  the  regenerative  gas-furnace  is  fully 
described  in  the  same  article.  The  coke  pot-furnace  is  a 
smaller  "melting-hole"  or  fireplace,  in  which  from  two  to 
four  pots  arc  set  in  a  bed  of  coke,  the  combustion  of  which  is 
urged  by  a  powerful  draught.  The  top  of  the  series — some- 
times hundreds — of  melting-holes  is  level  with  the  :-h.»p- 
floor.  A  series  of  ash-pits  open  to  a  tunnel  underneath  the 
floor.  Boilers  to  furnish  steam  to  hammers  and  roll-trains 
are  usually  driven  by  the  waste  heat  from  the  pot-furnaces. 
The  pots  hold  from  40  to  75  pounds  of  metal  each,  and 
melt  three  charges  in  twelve  hours.  They  are  usually  made 
of  fire-clay  in  England  and  of  plumbago  in  this  country, 
depending  on  the  quality  of  the  refractory  material  at  hand. 
The  pots  are  generally  charged  when  cold  with  all  the  ma- 
terials to  bo  fused,  set  in  the  furnace,  covered  with  tight 
lids,  and  withdrawn  for  pouring  by  means  of  tongs.  They 
endure  from  two  to  six  rounds.  The  consumption  of  coke 
in  the  ordinary  furnace  is  3  to  3V  tons  per  ton  of  steel ;  in 
the  regenerative  gas-furnace  it  is  from  1}  to  IS  tons  of  a 
cheap  coal  per  ton  of  steel. 

The  soundness  of  ingots  largely  depends  on  the  skill  with 
which  the  pots  are  emptied  into  the  ingot-moulds.  The 
stream  must  pour  uniformly  into  the  centre  of  the  mould, 
and  must  not  strike  or  spatter  against  the  sides.  For  large 
castings  several  hundred  pots  are  sometimes  poured,  one 
after  another,  into  a  small  ladle  standing  over  the  ingot- 
mould,  but  the  stream  from  the  bottom  of  the  ladle  into  the 
mould  must  be  unbroken.  Steel  low  in  carbon  chills  very 
rapidly,  so  that  casting  operations  must  be  performed  with 
celerity.  Ingot-moulds  are  made  of  oast  iron,  sometimes 
in  two  sections  held  together  by  hoops,  and  separated  to 
take  out  the  ingot.  Large  moulds  are  usually  solid,  and 
tapered,  so  that  the  ingot  will  slip  out  endwise  when  it 
contracts  by  cooling.  Ingots  are  heated  and  worked  by 
the  various  means  described  in  the  articles  Furnace  and 
Rolling-Mill.  (Sec  especially  Furnace,  Description  of 
Furnace,  regarding  the  working  of  small  pot-steel  ingots.) 

(2)  The  Siemens-Martin  (or  open-hearth)  Process. — The 
melting  of  the  ingredients  of  cast  steel  in  large  quantities 
and  cheaply  on  the  open  hearth  of  a  reverbcratory  furnace, 
rather  than  in  small  quantities  and  expensively  in  pots, 
having  been  often  unsuccessfully  attempted,  was  patented 
in  a  more  scientific  form  by  the  eminent  metallurgist  Heath 
in  1S45,  and  was  then  experimentally  carried  out  with 
limited  success.  The  Siemens  regenerative  gas-furnace,  by 
means  of  the  intensity  and  uniformity  of  its  heat,  first  fur- 
nished practical  conditions  to  the  open-hearth  process  about 
1862.  It  was  also  demonstrated  by  Messrs.  Martin  that 
the  addition  of  manganese  at  a  certain  stage  was  necessary 
to  the  production  of  sound  and  practically  malleable  steel. 
{The  action  of  manganese  will  be  further  referred  to.)  By 
common  consent,  the  process  has  been  called,  for  the  above 
reasons,  the  Siemens-Martin  process.  (The  Siemens  open- 
hearth  steel  furnace  and  its  operation  are  fully  exhibited 
and  described  under  Furnace.)  The  hearth  or  bed  of  tho 
furnace  consists  of  a  shallow  iron  tank,  ventilated  below  to 
prevent  the  concentrated  heat  of  the  hearth  and  the  regen- 
erators from  endangering  the  structure,  and  lined  with  a 
very  refractory  material,  generally  silica,  nearly  pure,  and 
just  fusible  enough  to  set  into  a  solid  mass.  The  red-hot 
air  and  gas  entering  and  burning  at,  say,  the  right-hand 
end  of  the  furnace,  play  upon  the  materials  placed  on  the 
hearth,  and  pass  down  into  the  regenerators  at  the  left  end, 
where  they  give  off  their  heat  toaeheckerwork  of  fire-bricks. 
The  current  being  reversed  after  some  thirty  minutes,  tho 
air  and  gas  enter  at  the  left  end  through  the  newly-heated 
regenerators  and  pass  out  at  the  right  end. 

The  materials  employed  are  various,  and  consequently 
the  process  varies,  although  tho  decarburization  of  pig  iron 
is  always  a  part  of  it.  In  order  to  obtain  a  sufficiently  in- 
tense combustion  there  must  be  a  slight  excess  of  air;  the 
flame  is  therefore  oxidizing,  and  would  seriously  waste 
wrought  iron  or  the  ingredients  usually  melted  in  pots. 
A  bath  of  cast  iron,  which  on  account  of  its  carbon  can  be 
melted  without  serious  loss,  is  first  necessary;  in  this  arc 
immersed  and  protected  the  more  readily  qxidizable  mate- 
rials for  the  production  of  steel.  The  amount  of  cast  iron 
varies  from  10  to  .')■';  per  cent,  of  the  total  charge.  For 
fine  steels  it  should  be  as  small  as  possible,  BO  as  to  intro- 
duce tho  least  amount  of  phosphorus,  silicon,  etc. 

The  io ore  common  process  is  known  as  the  scrap  process, 
and  this  again  is  divided  into  (I)  the  fusion  of  pig  and 
.■•■rap  wrought  iron  or  steel  charged  together,  the  former 
melting  while  the  latter  is  heated  preparatory  to  melting; 
(2)  tho  dissolving  of  either  hot  or  cold  scrap  in  Q  bath  of 
pig  previously  melted  ;  (8)  the  dissolving  of  wrought-iron 
sponge  in  a  cast-iron  hath.  Tho  operation  in  all  these 
cases  is  chiefly  the  melting  of  the  decarburized  iron  form- 
ing the  hulk  of  the  charge,  and  the  oxidation  of  tho  great  r 
part  of  the  carbon  and   silicon  in  the  crude  cast  iron,  and 


also,  to  a  certain  extent,  of  the  phosphorus  and  other  im- 
purities. A  portion  of  the  iron  is  also  oxidized,  and  this 
oxide  of  iron  makes  the  product  un malleable  or  red-short. 
To  remove  the  oxygen  something  must  be  added  which  lias 
a  greater  affinity  for  it  than  the  iron  has.  Manganese  is 
such  a  thing,  and  it  is  easily  and  cheaply  introduced  in 
the  form  of  pig  iron  called  spiegeleisen,  which  contains  10 
to  15  per  cent,  of  manganese,  or  of  an  artificial  ferro -man- 
ganese containing  as  high  as  60  per  cent.  By  this  means 
an  excess  of  manganese  can  be  introduced,  so  that  any  de- 
sired proportion  of  it  shall  remain  in  the  steel.  If  the 
decarburization  of  the  cast  iron  and  the  dilution  of  the 
carburized  and  unoarburized  portions  of  the  charge  are  car- 
ried only  to  such  an  extent  that  a  highly  carburized  product 
remains,  less  manganese  is  needed  to  make  it  malleable, 
and  this  may  be  supplied  by  melting  a  m  niganifcrous  pig 
iron  with  the  charge.  Dissolving  scrap  in  the  bath  is  tho 
more  common  process  ;  the  scrap  is  fed  in  a  little  at  a  time, 
so  as  not  to  chill  tho  charge  and  cause  it  to  set,  on  the  bot- 
tom of  the  furnace,  and  also  to  maintain  uniformity  in  the 
temperature  and  working  of  the  furnace.  In  order  to  save 
part  of  the  stress  on  the  steel  furnace,  an  auxiliary  furnace 
is  employed  in  many  works  to  heat  the  scrap  and  spiegel- 
eisen before  charging  them  into  the  bath.  Wrought-iron 
sponge  is  charged  like  scrap,  either  cold  or  hot,  although 
it  is  difficult  to  prevent  it  from  rapidly  oxidizing  when 
hot  until  it  is  protected  by  the  bath.  Wrought-iron  sponge 
is  simply  iron  ore  heated  in  the  presence  of  carbon  to  such 
a  degree  that  the  earbon  will  remove  the  oxygen  from  the 
iron  ore,  but  not  from  the  silica  or  other  metalliferous  ores 
present.  When  sponge  is  melted  in  the  bath,  the  silica  and 
the  phosphorus  (if  it  is  combined  with  lime  instead  of  iron) 
and  some  other  impurities,  being  lighter  than  iron,  float  off 
with  the  slag.  The  blast  furnace,  on  tho  contrary,  smelts 
more  or  less  of  the  metalloids,  and  incorporates  them  with 
the  pig  iron,  from  which  they  are  imperfectly  removed  by 
subsequent  processes.  The  manufacture  of  sponge-steel  is 
not  fully  developed  nor  largely  practised,  but  it  offers  many 
theoretical  advantages. 

In  the  production  of  boiler-plate  and  of  steels  to  be  sub- 
jected to  blows  and  vibration  while  in  tension,  for  which 
the  open-hearth  process  is  largely  used  and  well  adapted, 
about  20  per  cent,  of  the  best  "  Bessemer"  pig,  containing 
less  than  0.10  per  cent,  of  phosphorus,  and  preferably  not 
over  1  per  cent,  of  silicon,  is  employed,  the  remainder  of 
the  charge  being  charcoal  blooms  made  from  "Bessemer" 
ores,  or  puddle-bar  made  by  the  boiling  process,  so  as  to 
free  it  as  much  as  possible  from  phosphorus.  For  cheap 
steels,  especially  those  in  which  hardness  without  great  re- 
sistance to  impact  are  required,  a  less  pure  pig  and  any 
wrought-iron  scrap,  such  as  old  rails,  may  be  employed. 
The  phosphorus  imparted  by  the  latter  may  be  rendered 
harmless  by  employing  a  rich  ferro-manganese  at  the  close 
of  the  process,  thus  adding  a  large  amount  (^  to  1  per  cent.) 
of  manganese  and  only  0.10  to  0.15  per  cent,  of  carbon. 
(See  Analysis  No.  5,  Table  I.) 

To  ascertain  when  the  charge  is  so  far  completed  as  to 
be  ready  for  the  manganese,  samples  are  dipped  out  of  the 
bath  and  tested  from  time  to  time.  The  decarburization  is 
accurately  denoted  by  the  toughness  of  the  sample  and  by 
tho  appearance  of  its  fracture.  As  soon  as  the  manganese 
is  thoroughly  diffused  through  the  bath,  the  charge  is 
tapped  out  and  cast  in  a  manner  to  be  further  referred  to. 
The  open-hearth  furnace  is  made  to  hold  from  3  to  10  tons, 
tho  more  usual  capacity  being  5  to  6  tons.  The  time  of 
the  operation  is  from  eight  to  eleven  hours. 

The  pig-and-orc  process,  as  developed  by  Mr.  Siemens, 
consists  in  decarburizing  a  bath  of  pig  iron  by  iron  ore, 
and  then  adding  ferro-manganese  in  the  usual  manner. 
Tho  ordinary  proportions  are  5$  tons  of  pig  and  more  or 
less  ore  in  proportion  to  its  richness,  usually  about  30  cwt. 
The  iron  in  the  ore  is  added  to  the  bath,  and  a  little  lime- 
stone is  thrown  in  to  facilitate  it-  separation.  The  theory 
is  to  use  ore  enough  to  make  good  the  waste  of  the  iron 
by  oxidation.  Although  pig  and  ore  may  be  employed 
alone  with  BUCCeBS,  there  is  usually  10  or  15  per  cent,  of 
scrap  made  in  rolling  and  forging,  and  this  scrap  is  re- 
turned to  the  steel  furnace.  Sometimes  25  per  cent,  of 
scrap  is  added.  The  process  thus  partially  takes  the  cha- 
racter of  the  pig-and-serap  process,  although  the  use  of 
ore  as  a.  rapid  decarburizer  of  the  large  amount  of  pig  em- 
ployed gives  it  a  distinctive  character.  The  pig  an d  scrap 
are  first  melled.  the  time  being  four  or  live  hours.  During 
this  period  an  inch  or  more  of  slag  forms  over  the  bath. 
Then  the  ore.  in  lumps  up  to  :;  or  l  inches  in  diameter,  is 
charged  a  little  at  a  time,  until  tho  bath  is  nearly  read)  foi 
the  manganese,  when  it  is  allowed  i"  stand,  so  ihai  the  iron 
may  work  out  of  the  ore  and  slag.    The  usual  amount  of 

fei  to  luangane-e    finally    added    is    7    per    cent,   of  a    metal 

containing  12  to  15  per  cent,  of  manganese.  After  the 
charging  of  the  ore  begins,  there  are  two  distinct  periods.: 
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first,  the  rising  of  the  Blag;  this  increases  in  weight,  bnt 
muob  more  in  volume,  and  is  covered  with  large  and  heavi- 

' ■  bubbles;  second,  the  boiling  of  the 

when  the  Blag  Bettles  and  becomes  thinner,  and  the  j 
surface  of  the  bath  is  covered  with  a  lively  spouting 
of  the  metal  and  slag,  sometimes  of  the  metal  through  the 
glag,  These  periods  represent  the  following  operations: 
Che  ilicon  in  the  pig,  having  at  this  temperature  a 
higher  affinity  for  oxygen  than  the  carbon  has,  is  burned 
out  Brat,  partly  by  the  llamc,  whiofa  is  somewhat  oxidising, 
and  partly  by  the  oxygen  in  the  ore    Tims,  slag  is  rapidly 
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Fig.  2. 

formed  and  also  thickened  by  the  release  of  the  silica  and 
other  impurities  in  the  ore.  (2)  When  the  silicon  of  the 
pig  is  nearly  consumed,  its  carbon  begins  to  burn  freely 
and  to  throw  off  carbonic  oxide,  which  makes  the  now 
hotter  and  thinner  slag  boil  violently. 

The  Pernot  revolving-hearth  furnace  is  shown  by  Figs. 
1  and  2.  The  regenerators  may  be  exactly  like  those  shown 
under  Furnace,  and  before  referred  to.     The  hearth  is  in- 

Fig.  3. 


clined  at  an  angle  of  5°  or  6°  to  the  vertical,  and  is  ro- 
tated by  an  engine  and  gearing  (not  shown  in  the  engrav- 
ing) ttt  the  rate  of  about  two  revolutions  per  minute.  The 
effects  are — first,  that  the  melted  bath  is  constantly  agitated; 
second,  that  the  solid  scrap,  such  as  rail-ends,  are  alter- 
nately dipped  into  the  bath  and  brought  up  into  the  flame; 
third,  that  a  portion  of  the  side-slope  of  the  hearth  is  con- 
stantly exposed  to  the  flame.  In  the  stationary  hearth  the 
beat  bod  only  penetrate  the  bath  through  the  blanket  of 
slag,  while  in  this  the  bath  is  heated  partly  by  the  side- 
slopes.  Both  the  decarburization  of  the  cast  iron  and  the 
dissolving  of  the  scrap  must  of  course  be  facilitated  by 
these  mechanical  means.  As  a  result,  the  Pernot  furnace 
makes  four  heats  in  the  twenty -four  hours,  instead  of  two, 
or  at  most  three,  as  made  in  the  stationary  hearth.  Again, 
the  whole  hearth  is  mounted  on  wheels,  and  may  be  re- 
moved to  the  position  shown  by  the  dotted  lines  in  Fig.  1, 
thus  giving  ready  access  to  both  the  hearth  and  the  roof 
and  ports  for  repairs,  and  facilitating  the  cooling  of  the 
furnace,  so  that  workmen  may  get  at  it.  The  general  ar- 
rangement of  an  improved  open-hearth  steel  plant  is  shown 
by  Fig.  3  in  plan  and  Fig.  i  in  cross-section.  The  Pernot 
furnace  being  emploj'ed,  which  must  be  charged  on  the 
tapping  side,  a  wide  platform,  13  feet  above  the  ground 
floor,  is  arranged  on  this  side.  On  the  other  side  provision 
is  made  for  drawing  out  and  repairing  the  movable  furnace- 
hearths.  The  furnace-valves  are  placed  under  this  plat- 
form, also  the  engines  for  rotating  the  hearth.  The  ar- 
rangement of  plant  for  stationary  furnaces  would  be  simi- 
lar, except  that  the  13-foot  platform  might  be  omitted,  the 
ladle  A  might  swing  closer  to  the  furnace,  and  the  furnaco 
might  consequently  be  lower:  its  height  is  regulated  by  the 
convenient  height  of  the  ladle  for  easting  the  metal  in 
moulds  which  stand  in  the  ingot-pit.  The  operation  of 
casting  will  be  referred  to  under  The  Bessemer  Process. 
The  materials  are  raised  by  the  hydraulic  hoist  J.  When 
the  scrap  process  is  employed,  that  material  is  heated  in 
the  auxiliary  furnace,  being  charged  on  the  back  side  and 
pulled  out  on  a  car  on  the  front  side;  from  the  car  it  is 
pushed  into  the  steel  furnace.  When  the  ore  process  is 
employed,  the  pig,  which  forms  the  bulk  of  the  charge,  is 
raised  by  the  lift  J  to  the  cupola  E,  where  it  is  rapidly 
melted  and  run  into  the  ladle  P.  The  ladle  is  raised  by  a 
hydraulic  lift,  and  tapped  out  into  either  steel  furnace.  A 
slag-car  under  the  tapping-spout  is  arranged  to  catch  and 
carry  away  the  voluminous  slag  which  follows  the  steel  out 
of  the  furnace.  The  hydraulic  cranes  B  B  swing  over  the 
casting-pit  to  set  the  moulds  and  remove  the  ingots.  Two 
ovens  are  provided  to  dry  the  flasks  for  casting  ingots  in 
groups  from  the  bottom — a  process  which  will  be  further 
referred  to.  Another  plant  like  this  may  be  added  to  the 
end  of  this,  and  so  on  indefinitely,  the  gas-producer  system 
and  the  material-yard  being  extended  on  the  one  side,  and 
the  railway  system  for  transporting  ingots  on  the  other. 
The  Bessemer  Process. — The  chemical  part  of  the  Besse- 

Fig.  4. 
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mer  process  may  be  generally  stated  as  the  oxidation  of 
the  carbon  and  silicon  in  melted  crude  cast  iron,  so  as  to 
make  it  malleable,  by  means  of  air-blasts.  This  definition, 
to  some  extent,  describes  puddling  and  the  earlier  processes 
of  making  malleable  iron.  In  all  these  processes  the  air 
oxidizes  a  portion  of  the  iron,  and  the  oxide  of  iron  thus 
formed  undoubtedly  oxidizes  a  part  of  the  carbon  and  sil- 
icon. In  puddling,  however,  the  mixing  of  the  oxidizing 
agent,  so  that  it  may  come  in  contact  with  all  parts  of  the 


iron  successively,  is  promoted  by  stirring  the  melted  mass 
by  manual  power:  but  so  slow  is  the  process,  and  so  small 
are  the  masses  that  can  be  treated  by  a  workman,  that  not 
even  the  beat  of  the  combustion  thus  promoted,  nor  even 
the  additional  heat  of  the  burning  coal,  can  keep  the  iron 
fluid  when  deprived  of  its  carbon.  The  purified  iron  is 
withdrawn  in  a  plastic  condition,  mixed  with  slag.  It  re- 
quires compression,  piling,  heating,  and  recompression  to 
reduce  it  to  a  solid  bar.     The  radical  and  essential  differ- 


STEEL. 


5:39 


ence  between  this  process  and  the  Bessemer  process  is  a 
mechanical  difference,  and  it  consists  in  the  intense  and 
violent  stirring  of  the  Bessemerized  iron.  To  this  alone  is 
due  the  production  and  maintenance  of  a  temperature, 
without  any  other  fuel  than  the  carbon  and  silicon  con- 
tained, that  /.-ops  the  metal  fluid,  so  that  it  can  be  cast  into 
homogeneous,  malleable  ingots.  In  puddling,  the  iron  is 
agitated  by  the  power  of  one  man  ;  in  Bessemerizing,  it  is 
torn  into  spray  by  a  500-horse  engine.  In  the  one  case  it 
is  stirred  by  a  single  iron  bar;  in  the  other  it  is  pierced 
by  innumerable  bars  of  iron,  squeezed  solid,  like  rods  of 
glass,  penetrating  every  part,  and  enveloping  every  atom 
of  iron  in  an  atmosphere  of  oxidizing  material.  The  com- 
bustion thus  takes  place  not  in  successive  sections  of 
the  mass,  but  throughout  the  whole  of  it,  at  the  same  time, 
and  in  the  shortest  possible  time;  and  the  heat  arising 
from  such  combustion  has  not  time  to  escape  from  the  mass 
until  purification  is  completed.  The  quantity  of  iron  that 
can  be  treated,  in  comparison  with  the  mass  of  heat-eon- 
ducting  surroundings,  is  also  an  important  feature.  The 
individual  reactions  are,  as  far  as  wc  can  judge,  as  rapid 
and  complete  in  one  case  as  in  the  other;  the  fluid  condi- 
tion of  Bessemer  metal  is  due  simply  to  the  vastly  greater 
number  of  these  reactions  that  arc  compelled  to  occur  in  a 
given  space  of  time  by  the  mechanical  force  and  distribu- 
tion of  air-blasts. 

The  Bessemer  process  as  first  performed,  and  as  still 
practised  to  a  very  limited  extent  abroad  with  irons  rich 
in  manganese,  consists  in  applying  the  blast  until  all  but 
one-fourth  to  one-half  of  1  per  cent,  of  the  carbon  is 
burned  out,  and  then  casting  the  product.  Stopping  the 
blast  at  this  point,  however,  is  very  uncertain;  hardly  any 
irons  contain  the  right  amount  of  manganese  for  this  treat- 
ment, and  the  process  has  certain  mechanical  objections. 
Hence,  the  nearly  universal  practice  is  to  blow  the  iron 
until  all  the  carbon  is  exhausted — a  point  readily  deter- 
mined. But  the  product  now,  as  in  the  open-hearth  pro- 
cess before  described,  contains  so  much  oxide  of  iron  that 
it  is  red-short  and  crumbles  in  working.  To  reduce  this 
oxide  of  iron,  manganese,  which  has  a.  stronger  affinity  for 
the  oxygen  than  the  iron  has,  is  added  by  running  into  the 
converter  8  to  10  per  cent,  of  melted  spiegeleiscn,  which 
is  a  pig  iron  containing  10  to  15  per  cent,  of  manganese, 
or  by  otherwise  adding  ferro-manganese  to  the  charge. 
Any  desired  amounts  of  carbon  and  manganese  arc  also 
thus  added  to  the  product.  No  phosphorus  is  removed 
from  the  iron  in  the  Bessemer  process.  Only  the  carbon 
and  the  greater  part  of  the  silicon  aro  oxidized.  It  is 
therefore  important  to  start  with  pig  irons  having  a  little 
less  phosphorus,  sulphur,  and  copper  than  the  steel  may 
safely  contain.  But  it  is  not  usually  practicable  to  use 
irons  low  in  silicon,  for  the  oxidation  of  this  element  pro- 
duces the  high  temperature  necessary  to  keep  the  mass 
fluid.  Manganese  is  to  a  certain  extent  a  substitute  for 
silicon  in  this  respect,  and  always  a  valuable  ingredient, 
but  the  greater  part  of  the  irons  of  the  world  do  not  contain 
it  in  important  quantities.  Usually,  a  pig  containing  from 
2  to  2\  per  cent,  of  silicon  is  required.  This  will  heat 
the  charge  to  such  a  degree  that  10  to  15  per  cent,  of  scrap 
may  be  worked  with  the  pig-iron  charge.  If  there  is  more 
silicon  than  this,  too  much  of  it  is  likely  to  be  left  in  the 
steel.  One  reason  why  silicon  has  greater  heating  power 
than  carbon  (it  is  stated  by  Akerman  to  have  nine  times  as 
much}  is  because  the  product  of  its  combustion,  slag,  re- 
mains in  the  converter,  while  the  product  of  the  combus- 
tion of  carbon  goes  out  in  gaseous  form,  and  carries  much 
heat  with  it. 

A  standard  American  Bessemer  plant  consists  (1)  of  a 
melting  department.  The  furnace  and  working-floor  arc 
shown  in  plan  by  Fig.  5;  sections  of  these  floors  and  the  fur- 
naces are  shown  by  Fig.  0.  There  arc  hoists  at  n  for  coal, 
etc.,  and  at  /*  for  iron  ;  four  cupola  furnaces  and  their  plat- 
forms and  blowing  machinery  ;  two  ladles,  K,  standing  on 
scales,  for  weighing  the  melted  iron  ;  and  spouts  M.  N,  Fig. 
6,  for  conducting  it  to  the  vessels  or  converters:  two  rever- 
beratory  furnaces  for spiegeleisen,  and  their  spouts.  (2)  The 
converting  department,  shown  in  ground-plan  by  Fig.  5  and 
in  cross-section  by  Fig.  6.  It  contains  two  5-ton  to  7-ton 
vessels  N,  in  which  the  melted  iron  is  treated  by  air-blasts. 
The  vessels  will  presently  be  illustrated.  Also,  a  ladle  and 
a  hydraulic  ladle-crane  at  E,  Fig.  5,  by  means  of  which 
the  steel  is  received  from  the  vessels  and  poured  into  the 
ingot-moulds,  which  stand  upon  a  depressed  part  of  the 
floor  called  the  "pit."  Throe  other  hydraulic  cranes  swing 
over  the  pit  to  set  the  ingot-moulda  and  remove  and  load 
the  ingots.  Two  of  them  swing  over  the  vessels  to  assist 
in  their  daily  repairs.  The  water-  and  air-pressure  reser- 
voirs are  surmounted  by  a  platform  <f.  Fig.  5,  standing 
upon  which  boys,  by  turning  valves,  admit  water  to  the 
cranes  and  air  to  the  vessels  by  means  of  underground 
pipes.     All  the  constant  operations  of  hoisting,  lowering, 


and  blowing  are  conducted  from  this  platform,  which  over- 
looks the  entire  converting  department.     The  details  of 

Fig.  6. 
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Fig.  5. 

these  and  other  parts  will  be  further  described.  (3)  The 
Engine  Department. — This  is  not  shown  in  the  engravings. 
It  contains  a  blowing-engine,  usually  a  double  engine, 
capable  at  normal  speed  of  receiving  S000  to  11,000  cubic 
feet  of  air  per  minute,  and  delivering  it  at  25  pounds  pres- 
sure per  square  inch.  The  water-pressure  machinery  for 
actuating  tho  hydraulic  machinery  consists  of  a  pair  of 
Worthing  ton  duplex  pumps,  each  having  two  25-inch  steam - 
cylinders,  and  two  9-inch  water-cylinders,  24-inch  stroke. 
The  boilers  should  be  capable  of  S00  horse-power. 

The  pig-iron,  having  been  hoisted  to  tho  charging  plat- 
form, is  put,  with,  say,  10  per  cent,  of  coal,  into  one  of  the 
cupolas  and  melted.  When  some  15,000  to  16,000  pounds 
(whatever  charge  is  determined  on)  have  run  into  one  of 
the  ladles  K,  the  latter  is  turned  over  by  means  of  a  worm- 
wheel,  thus  pouring  the  iron  into  the  spout,  which  leads  it 
to  one  of  the  vessels. 

Before  following  the  iron  through  the  converting  process, 
let  us  glance  at  the  construction  of  the  vessel,  the  simplest 

Fig.  7. 


form  of  which  is  shown  at  Fig.  7.  A  vessel  that  will  con- 
vert a  6-ton  charge  is  SA  feet  in  external  diameter  and  15  feet 
high.  It  is  made  chiefly  of  i-inch  to  |-ineh  iron  plates,  and 
lined  nearly  a  foot  thick  with  refractory  material.  Atono 
end  it  has  an  lS-inch  opening,  called  the  nose  ;  at  the  other 
a  tuyere- box,  communicating  with  the  blowing-engine. 
From  the  tuyere-box  12  fire-brick  tuyeres,  each  perforated 
with  twelve  ij-ineh  holes,  project  through  and  arc  imbedded 
in  the  lining.  A  tuyere  is  shown  in  section  by  A.  Theso 
tuyeres  last  but  ten  or  fifteen  heats,  and  are  arranged,  as  wo 
shall  see  farther  on,  to  be  rapidly  renewed.  The  vessel  is 
mounted  on  trunnions,  and  turned  by  a  hydraulic  cylinder 
by  means  of  a  rack  and  pinion.     When  the  charge  enters, 
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the  tuyeres  are  turned  up  as  ■  I   C,  so  that  the  iron  will 
n  .t  ran  into  them.     Tin-  blast  is  then  admitted,  and  the 
Lt  the  i'i>  to!  will  Bow  over  them] 
;l]l  |    i  columns   of  air.      The 

Cllbi  ■  -:  be  vessel  is  eight  to  twelve  times  that  of 

i  -  give  room  for  ebullition.    The 
;.  [  r<  i  boi  and  the  fuel  discharged  be- 
■    : ;,-  l   in.     The  iron  is  now   subjected  to 
of  air,  three-eighths  of  an  inch  in  diameter,  at 
e,  for  ab  mt  20  minutes.     Most  of 
burn*  I  out,  the  result  being  slag,  and  a 
ely  dull  Borne  at  the  converter-mouth.     When 
.,: -iP  m  begins  to  bum  freely,  the  volume  and  brilliancy 
of  th  eosej    and  as  the  Burging   mass  grows 

I,  ,ttc  .  an  I  b  o  ■  ei  in  Bplashe  oi  fluid  si  ig,  the  discharge 
is  a  i  ii  '..  white,  roaring  blaze,  and  the  massive  ve  el 
and  its  iron  foundations  tremble  under  the  violent  ebulli- 
tion.    Toward  the  dose  of  the  operation  the  Same  becomes 

: ier,  and  when  de  sarbnrization  is  complete,  it  suddenly 

.  loses  illuminating  power.     The  determina- 
tion of  i  bis  J-'  i  *  I  is  the  critical  point  of  the  process.    Ten 

se  ■  inds  i auch  or  too  little  blowing  injures  or  spoils  the 

pro  luct  At  the  proper  instant,  as  determined  best  by  the 
Bpe  |  ,,.  .ope  or  by  colored  glasses,  but  usually  by  the  naked 
e  ,-.  the  foreman  turns  down  the  vessel  and  shuts  off  the 
blast     The  charge  of   -,■  ■    eleisen  is  then  run  in,   when 

another  flaming   reaction  urs.     The  vessel   being   still 

farther  d  ip  esse  I,  the  steel  runs  into  the  ladle,  pure,  white. 
and  shining,  from  under  it-  coating  of  red-hot  slag.  A 
blanket  of  slag,  most  useful  in  preserving  its  temperature, 
follows  it  into  the  ladle.  The  metal  is  now  Let  into  the  in- 
got-moulds by  means  which  will  be  further  illustrated. 
After  the  exterior  surface  of  the  steel  has  crystallized,  the 
mould  is  removed,  and  the  ingot  is  ready  fur  reheating  and 
rolling. 

In  working  out  the  Bessemer  process  the  most  novel  and 
difficult  problem,  obviously,  was,  how  to  hold  and  handle 
fluid  iron  while  it  was  being  treated  with  violent  blasts  of 
air.  and  how  to  do  this  with  such  celerity  that  the  metal 
ml  i  remain  fluid.  To  this  end  the  first  radical  feature 
of  the  Bessemer  apparatus  was  imbedding  the  tuyeres  in 
the  lining  of  the  vessel;  or,  in  other  words,  the  perforation 
of  the  bottom  part  of  the  vessel-lining.  The  bottoms  of 
the  tuyeres  (Fig.  7)  are  luted  with  plastic  clay  inserted  in 
openings  in  the  tuyere-box.  grooved  to  hold  the  luting,  bo 
that  no  air  can  leak  by,  and  held  in  place  by  a  dog  (A). 
Semi-plastic  refractory  material,  chiefly  ground  silicious 
stone,  is  then  rammed  between  and  around  the  tuyeres, 
thus  forming  the  continuous  lining  of  the  vessel.  The 
iid  radical  feature  is  the  rotating  vessel.  The  very 
limited  use  of  a  stationary  vessel  having  similar  tuyeres 
Fig.  8. 


has  been  referred  to  ;  ;  ),,.  jlir. 

formed  in  such  a  vessel,  and  as  it  is  otherwise  impracti- 


cable for  a  maximum  production,  we  may  properly  omit  its 
■  ration.  We  have  alrca  ly  observed  the  value  of  tho 
rotating  vessel  in  placing  the  tuyeres  under  the  metal  to 
blow,  in  removing  them  to  stop  Mowing,  in  receiving  the 
iron  from  the  cupolas,  and  in  pouring  the  steel  into  tho 
casting-ladle.  If  a  tuyere  fails  while  blowing,  as  is  often 
the  case,  at  the  first  indication  the  perforated  bottom  is 
turned  up  out  of  the  metal,  where  it  can  be  reached  and 
repaired. 

The  ladle-crane  (Fig.  S)  is  another  radical  departure 
from  the  nearest  kindred  practice.  The  ladle,  instead  of 
swinging  from  a  crane-chain,  as  in  a  foundry,  is  rigidly 
held  in  a  fixed  orbit.  This  feature  was  original  with  Bes- 
semer, and  to  it  he  added  the  old  ladle  with  a  pouring- 
nozzle  in  its  bottom,  regulated  by  a  movable  stopper  (1  ami 
2).  This  consists  of  a  loam-coated  rod  a,  armed  at  its 
lower  end  with  a  round-ended  fire-brick  or  plumbago 
>t  ipper  littcd  to  the  concave  top  of  a  fire-brick  nozzle.  The 
stopper  is  raised  and  lowered  by  a  lever  o  in  the  hand  of 
the  workman.  Thus,  the  heavy  steel  is  discharged  pure, 
while  the  lighter  .'•lag  and  impurities  are  left  at  the  top. 
Pouring  steel  into  moulds  over  the  rim  of  a  ladle,  as  in 
foundries,  would  make  exec.-sive  scrap  from  spilling 
and  chilling,  and  is  wholly  impracticable.  The  vertical 
motion  of  the  crane  is  necessary  in  pouring  from  the 
vessel,  to  keep  the  ladle  close  under  the  nose,  thus  pre- 
venting too  great  a  fall  of  the  stream,  and  consequent  slop- 
ping. The  ladle  is  also  tipped  by  a  worm  and  worm- 
wheel  h,  to  regulate  the  position  of  the  nozzle  over  the 
moulds  and  to  turn  over  the  ladle  for  heating  and  repairs. 
The  hydraulic  crane  generally  used  in  .American  works  is 
also  illustrate  1  by  Fig.  8,  and  consists  of  a  cylinder  open 
at  the  top  only,  and  requiring  chiefly  vertical  support  from 
the  solid  pier  on  which  it  rests.  The  rain  passes  through 
an  upper  stuffing-box  and  through  a  top  support  in  the 
roof  of  the  building.  The  jib  is  placed  between  these  sup- 
ports, so  that  the  lateral  strain  on  the  ram  is  comparatively 
small.  The  ram  is  stepped  upon  a  column  of  water  which 
is  substantially  frictionless.  The  amount  of  hydraulic 
pressure  employed  has  been  regulated  chiefly  by  the  pro- 
portions of  the  crane  ;  that  is  to  say,  it  was  found  that  for 
an  8-ton  crane,  having  a  10-foot  lift  and  22-foot  jib,  a  13- 
inch  ram  was  well  proportioned  for  strength.  Adding 
frictions  and  fluctuations  of  pressure,  it  was  found  that  300 
pounds  per  inch  on  this  13-inch  ram  was  abundant  for  all 
emergencies:  and  the.  working  pressure  has  been  fixed  at 
about  this  point,  instead  of  being  carried  to  1500  pounds 
or  more,  as  is  so  usual  in  other  hydraulic  machinery.  The 
water  is  pumped  into  an  accumulator,  consisting  of  a  cylin- 
der and  weighted  ram  like  those  of  a  crane.  When  the 
cylinder  is  full,  tho  ram,  by  means  of  suitable  gearing, 
nearly  shuts  off  the  steam  from  the  pump  by  means  of  a 
lever  and  throttle-valve.  This  arrangement  saves  some 
steam,  and  prevents  the  pump  from  running  too  fast  when 
several  cranes  happen  to  be  started  at  once. 

The  English  ve>scl-lining  is  a  hard  sandstone  called 
"  ganistcr."  It  contains  about  93  per  cent,  of  silica,  4  per 
cent,  of  alumina,  1  or  2  per  cent,  of  oxide  of  iron,  and  often 
a  little  soda,  lime,  potash,  etc.  It  is  a  true  quartzite.  This 
is  ground  into  sand  and  dust,  and  mixed  sometimes,  but 
not  always,  with  a  little  fire-clay  while  being  ground.  It 
is  then  wetted  to  a  semi-plastic  consistency,  and  rammed 
into  a  solid  wall  between  an  iron  mould  temporarily  in- 
serted and  the  shell  of  the  vessel.  The  hardness  and  uni- 
formity of  the  ramming  is  of  special  importance.  The  lin- 
ing is  at  first  slowly  dried,  and  then  glazed  by  filling  the 
vessel  half  full  of  coal  and  blowing  for  four  to  five  hours  at 
two  or  three  pounds  pressure.  The  vessel  is  then  ready  for 
use.  In  this  country  no  stone  exactly  like  ganistcr  has 
yet  been  found.  We  use  any  hard,  dense  sandstone,  or  any 
quartz,  mixed  with  10  or  12  per  cent,  of  ground  fire-clay. 
The  chemical  composition  of  many  of  these  stones  is 
similar  to  that  of  ganistcr,  except  that  they  contain  less 
alumina.  The  natural  mixture  of  the  small  amount  of  alu- 
mina in  ganister  appears  to  give  the  mass  a  degree  of  den- 
sity and  cohesion,  both  wet  and  dry.  that  can  hardly  be  ob- 
tained with  three  or  four  times  tho  amount  artificially 
mixed.  Too  much  alumina  is  chemically  eaten  away;  this 
is  why  tuyere-  fail  so  soon.  A  fire-brick  vessel  lining, 
though  hard  enough  to  stand  the  abrasion  of  the  surging 
mass,  would  lie  chemically  destroyed  in  a  very  U.-w  heats. 
Silica,  on  the  contrary,  although  refractory  enough,  is  soon 
washed  away,  because  it  will  not  fuse  into  a  dense  ma^s. 
The  mechanical  structure  of  quartzite  has  an  important 
bearing  on  its  endurance  when  rammed  info  the  vessel. 
The  heat  of  successive  charges  compacts  and  hardens  it. 

Interposing  ladles  between  the  cupolas  and  vessels  is  im- 
portant in  many  respects  :  (1)  The  cupola  cannot  be  socco- 
nomieally  and  regularly  worked  if  its  hearth  has  to  lill  up 
with  the  whole  vessel-charge  of  iron  every  thirty  or  forty 
minutes.     (2)  The  weight  of  the  charges  should   he  some 
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what  uniform,  to  promote  uniformity  and  accuracy  of  blow- 
ing, and  to  recarburize  with  a  fixed  percentage  of  Spiegel  - 
ei8en.  This  can  only  be  accomplished  by  weighing  the 
charge  between  the  cupola  and  the  vessel,  and  the  ladles 
are  placed  cm  scales  for  this  purpose.  (3)  Several  charges 
arc  often  run  into  the  ladles  when  the  converting  depart 
ment  is  not  ready  for  them;  otherwise  the  cupola  would 
have  tii  bo  dumped  and  part  of  a  day's  work  lost. 

Wo  come,  finally,  to  the  general  arrangement  of  plant. 
The  standard  English  plant,  worked  out,  by  Ik-s^eincr,  is 
Btill  adhered  to  in  England  and  on  the  Continent,  except- 
ing only  in  a  very  few  of  the  later  works.  The  standard 
Ame.i  :an  plant  is  illustrated  by  Figs.  5  and  G  and  by  Figs. 
9  and  10,  which  show  a  plan  and  elevation  of  the  ve  i 
and  their  immediate  surroundings.     The  most  conspicuous 

Fig.  9. 


feature  is  the  arrangement  of  the  vessels,  especially  their 
height  above  the  general  floor,  and  the  consequent  shallow- 


ness of  the  casting-pit.  The  English  vessel-centres  stand 
only  three  or  four  feet  above  the  general  floor,  and  the  bot- 
tom of  the  casting-pit  must  hence  be  eight  or  nine  feet  be- 
low it.  In  this  confined,  unventilated,  and  comparatively 
inaccessible  gulf  the  longest-continued  and  the  h idlest  man 
ual  work  is  performed.  Here  the  steel  is  poured  and  the  red- 
hul  ingots  and  moulds  are  handled.  In  the  American  plant 
the  vessel-centres  arc  nine  feet  above  the  general  floor,  and 
the  pit  is  but  three  feet  deep — just  deep  enough  for  conve- 
nient easting.  All  the  operations  of  casting  a  re  performed, 
all  the  ingots  anil  moulds  are  handled,  by  men  standing  on 
ili-  general  working  floor  of  the  building.  Convenient  ac- 
ue  ,  free  ventilation,  and  a  short  lift  of  moulds  and  ingots 
are  thus  secured.  The  high  vessel  also  allows  the  removal 
of  the  vessel  bottoms  on  the  general  floor;  and  there  is  a 
second  story  of  working  room  by  means  of  the  platforms 
a:  Mm  I  the  vossels  at  the  level  of  their  centres.  The  run 
ners  are  accessible  for  repairs,  and  the  vessel  noses  tor  the 
insertion  of  snap,  from  this?  platform.  When  highly  sili- 
conized or  hot   irons  are  used,  some  steel  BCrap    is    put    into 

the  vessel  cold,  and  melted  as  well  as  reconverted  with  the 
iron  charge.    In  the  American  plant  the  roar  of  the  \  G     el 


is  open  to  a  floor  in  the  cupola  building,  from  which  they 
ma  v  he  conveniently  fired,  and  where  the  tuyere-boxes  may 
be  opened,  the  tuyeres  repaired,  and  the  vessel-bottoms  set. 
The  converting-house  flour  under  the  cranes  is  thus  clear 
for  ladle  repairs — twelve  to  fifteen  easting-ladles  are  re- 
quired— for  storing  ingot-moulds,  or  for  other  purposes 
requiring  crane-power.  The  vessel-bottoms  are  removed 
and  replaced  by  means  of  a  hydraulic  lift  and  a  ear  under 
each  vessel.  The  exterior  trunnion  of  the  vessel  is  sup- 
ported by  a  beam  instead  of  a  pier,  so  that  the  vessel- 
bottom  or  a  whole  section  of  the  vessel  can  he  removed 
laterally  for  repairs  after  it  has  been  let  down  upon  tho 
car  by  the  lift. 

The  lower  part  of  a  modern  vessel  is  shown  by  Fig.  11. 
Air  enters  the  trunnion  A,  and  passes  down  the  pipe  I'., 
C,  and  D,  the  latter  of  which  comes  off  with  the  remov- 

Fig.  11. 


able  vessel-bottom  II.  When  one  bottom  and  its  tuyeres 
are  worn  out,  it  is,  together  with  its  tuyere-box  E,  pulled  out 
of  the  vessel.  A  new  bottom  is  then  inserted,  Keyed  to  tho 
pins  G,  and  the  joint  between  the  bottom  II  and  the  vessel- 
lining  J  is  made  good  by  ramming  plastic  refractory  ma- 
terial into  it  from  the  outside  of  the  vessel.  Thus,  tho 
bottom  can  be  changed  in  an  hour,  although  more  time  is 
generally  allowed,  while  by  old  methods  of  construction  the 
joint  was  made  from  inside  the  vessel,  and  it  was  necessary 
to  wait  half  a  day  for  it  to  cool. 

When  the  steel  is  intended  for  rails — and  00  per  cent,  of 
that  made  in  this  country  is  so  used — the  charges  are  so 
regulated  as  to  cast  either  five  or  six  ingots,  and  a  little 
over  as  a  margin  for  chilling  and  spilling.  Each  ingot 
makes  either  three  or  four  rails;  it  is  usually  II  inches 
square  at  the  bottom,  tapering  to  13  inches  at  the  top,  so 
as  to  slip  out  of  the  cast-iron  ingot-mould,  and  4  to  5  feet 
long,  weighing  a  ton  or  more.  The  ingots  are  removed 
hot,  each  charge  together  on  a  car,  to  the  blooming-mill, 
and  if  any  heating-furnace  is  ready,  they  arc  charged  into 
it  directly,  thus  saving  much  heat.  They  must  be  allowed 
to  crystallize,  however,  before  rolling.  If  the  interior  of 
an  ingot  is  still  pasty  from  the  heat  of  conversion,  it  will  go 
to  pieces  in  tho  rolls.  Ingots  for  three  or  four  rails  each 
arc  used,  instead  of  ingots  for  single  rails — first,  to  save  a 
repetition  of  manipulations  in  working.  This  must  be  done 
by  machinery  to  be  done  cheaply,  and  a  machine  can  han- 
dle a  big  ingot  as  quickly  as  a  little  one.  Second,  the  ex- 
treme top  of  an  ingot  is  unsound,  and  must  be  cut  off'  and 
reconverted;  a  double  ingot  yields  but  one  scrap-end  for 
two  rails.  Third,  a  single  rail  might  be  rolled  from  a 
7  inch  or  8-inch  ingot,  hut  the  steel  would  bo  too  little  con- 
densed  ;  a  4-inch  ingot  receives  three  or  four  times  as  much 
work  in  the  rolls,  and  the  density  and  uniformity  of  tho 
bar  are  improved  in  proportion.  The  practice  is  growing 
in  the  direction  of  largo  ingots  and  large  reductions  fin- 
al! purposes  ;  and  the  counterpart  to  this — to  cheapen  cost 
—  is  handling  by  steam  and  reducing  rapidly  by  heavier 
rolls  and  hammers. 

I  i  ling  ingots  in  groups  from  the  bottom  is  an  impi  0V< 
incut  now  in  nearly  general  use,  upon  which  there  has  been 
much  experimenting.  The  most  cheap  and  oonvenienl  ap- 
paratus is  illustrated  by  Figs.  \2  to  17.  Fig.  13  shows  the 
••  llask,"  an  iron  platform  having  pockets  Land  channels 
K .  as  soeti  in  cross-section  at  N,  Fig.  1  t.  These  poi  l  el 
and  channels  having  been  filled  with  suitable  moulding 
material  (chiefly  sand  or  old  fire-bricks  pulverised,  and 
fire- Clay),  the  iron  patterns  (Fig.  17,1  are  driven  into   tho 


542 


STEEL,  CHEMICAL   NATURE,  ETC.-STEELL. 


channels,  thus  moulding  "  runners,"  as  seen  at  J,  Fig.  13, 
and  in  section  at  M,  Kg.  14-     These  runners  are  partly 
oovered  with  liru-brieks  E  E,  Fig.  12.     The  whole  appara- 
Fi...  12.  Fig.  13. 


Fig 


FIO.  17. 


tu*  is  then  thoroughly  dried  in  an  oven.  A  centre-sprue 
and  funnel  (A,  Fig.  16)  is  set  over  F,  Fig.  12,  whence  all 
the  runners  radiate,  and  the  ingot-moulds  (B  B,  Fig.  1C) 
an-  set  "ver  the  pockets  through  which  the  sprues  have 
openings  between  the  covering  bricks.  Steel  poured  into 
the  tunnel  A,  runs  into  the  bottoms  of  all  the  ingot- 
moulds  at  once  and  rises  quietly  and  evenly  within  them. 
Steel  poured  into  the  top  of  an  ingot-mould,  splashes  and 
sometimes  Bpatters  against  the  sides  of  the  mould,  thus 
making  an  unsound  ingot.  Bottom-casting  is  also  a  rapid 
operation,  while  top-casting  requires  a  small  stream  and 
the  opening  and  closing  of  the  stopper  at  each  mould  ;  and 
in  rase  of  soft  and  quickly-setting  steel  these  interruptions 
often  lead  to  the  chilling  of  the  nozzle  and  the  production 
of  much  scrap.  Bottom-cast  ingots,  especially  when  the 
steel  tends  to  be  red-short,  are  much  more  solid  and  mal- 
leable than  those  poured  from  the  top. 

The  average  product  of  the  standard  American  Besse- 
mer plant  is  about  1200  tons  of  ingots  per  week  per  pair 
of  vessels  id'  six  feet  internal  diameter,  usually  rated  as 
6-ton  vessels.  As  much  as  1600  tons  per  week  have  been 
produced.  The  annual  aggregate  capacity  of  American 
steelworks  is  as  follows:  pot  steel,  45,000  tons  per  year; 
open-hearth  steel,  40,000  tons;  Bessemer  steel.  500,000 
tons.  A.  L.  Holley. 

Steel,  Chemical  Nature,  etc.     See  Appenimx. 
Steele,  county  of  S.  E.  Minnesota,  drained  by  Lester 
River  and  affluents  of  Cannon  River,  and  containing  sev- 
eral lakes.    The  soil  is  fertile,  and  diversified  by  forest  and 
prairie.     It   is  intersected   by  Chicago  Milwaukee  and  St. 
Paul  and  Chicago  and  North-western  R.  lis.,  which  pass 
through  its  capital.      Staples,   wheat,  oats,   Indian   corn, 
wool,  and  hay.    Cap.  Owatonna.    Area,  432  sq.  m.    P.  8211. 
Steele,  tp.,  Daviess  co.,  Ind.     P.  738. 
Steele,  tp..  Wood  CO.,  West  Va.     P.  1562. 
Steele  (Anne),  b.  at  Broughton.  Hampshire,  England, 
in  1717 :  wrote  many  poetical  pieces,  chiefly  devotional,  of 
which  two  volumes  were  published  in  1760  under  the  name 
of  "Theodosia."     D.  in  1778.     Her  collected  Poems  and 
Hymns  (1780:  Boston,  1808)  were  edited  by  Caleb  Evans, 
D.  P..  and  a  new  edition  in  1863  by  John  Sheppard. 

Steele  (Ashbel),  b.  at  Waterbury,  Conn.,  .Ian.  31, 1700; 
became  pastor  of  a  Presbyterian  church  at  Washington, 
D.  C,  and  was  a  writer  for  several  religious  and  political 
newspapers.  Author  of  Chit-/  of  the  Pilgrims,  or  the  Life 
and  Timet  of  William  Brewster  (1S57). 

Steele  (Frederick),  b.  at  Delhi.  X.  Y..  1819;  gradu- 
ated at  the  I  .  S.  Military  Academy  July  1,  1843;  served 
in  the  war  with  Mexico,  gaining  the  brevets  of  first  lieu- 
tenant and  captain  for  Contreras  and  ChapuUepec ;  was 
ordered  to  California  1849  55,  and  in  1855  to  the  Western 
frontier  until  the  outbreak  of  the  civil  war.  when,  as  major 
of  the  1 1th  In  tan  try.  he  was  engaged  in  Missouri  ;  in  Sept., 
1861,  appointed  colonel  Btb  [owa  Vols.,  and  at  the  battles 
of  Dug  Spring  and  Wilson's  (reek  in  command  of  a  brig- 
ade ;  for  the  latter  battle  was  commissioned  brigadier-general 
of  volunteers  Jan.  29,  1862,  and  commanded  a  division  in 
the  army  of  the  South-west  until  November,  when  pro- 
mote 1  to  be  major  general  of  volunteers  and  assigned  to 
the  13th  army  corps,  which  he  led  in  the  ITazoo  expedition 
and  capture  of  Arkansas  Post  (Dec.  1862-Jan.,  1863); 
transferred  to  the  lath  corps,  he  was  engaged  in  the  Yicks- 
burg  campaign,  when  his  division  was  sentto  Helena,  Ark.. 
and  captured  Little  Rock  Sept.  10;  in   Isiii  commanded 


the  department  of  Arkansas,  and  on  Nov.  29,  1864,  went  to 
the  aid  of  Gen.  Canby  in  the  reduction  of  Mobile  ;  after 
commanding  various  districts  in  the  South-west,  was  as- 
signed (Oct.,  1865)  to  the  command  of  the  department  of 
Columbia,  and  retained  in  the  volunteer  service  until  Mar., 
1S67,  when  mustered  out.  For  the  capture  of  Little  Rock 
he  was  brevetted  brigadier-general,  and  for  meritorious 
services  major-general  U.  S.  A.  In  July,  1866,  he  was  as- 
signed to  the  colonelcy  of  the  20th  Infantry,  which  he  held 
affile  time  of  his  death,  at  San  Mateo,  Cal.,  Jan.  12, 1S68. 
Steele  (J.  Dorman),  Ph.  D..  b.  at  Lima,  N.  Y.,  in  1S36; 
graduated  at  Genesee  College  1S5S;  became  a  successful 
teacher  of  natural  science  in  several  schools;  served  as  a 
volunteer  under  Gen.  McCiellan  in  the  Peninsular  cam- 
paign 1862  ;  has  been  since  1S66  principal  of  Elmira  Free 
Academy,  and  has  prepared  some  successful  manuals  for 
'•fourteen-week  courses"  of  Chemistry  (1S68),  Descriptive 
Astronomy  (1868),  Natural  Philosophy  (1869),  Geology 
(1870),  and  Physiology  (1871). 

Steele  (Sir  RicHArtn),  h.  in  Dublin  in  1671,  the  son  of 
an  English  barrister,  secretary  to  the  duke  of  Ormond; 
was  educated  at  the  Charter-house  and  at  Oxford,  where, 
failing  to  take  a  degree,  he  enlisted  as  a  private  in  the 
horse-guards;  rose  to  he  ensign  ;  wrote  the  Christian  Hero 
(1701),  which  ho  dedicated  to  Lord  Cutts,  colonel  of  fusi- 
leers,  who  procured  for  him  a  captaincy  in  his  regiment, 
shortly  after  which  he  started  as  a  dramatist,  his  first 
comedy  being  The  Funeral,  or  Grief  a  In  Mode  (1702), 
followed  by  The  Tender  Husband  (1703)  and  The  Lying 
Lover  (1704).  Through  the  influence  of  Addison,  who  had 
been  his  schoolfellow  at  the  Charter-house,  he  was  ap- 
pointed court-gazetteer  and  usher  to  Prince  George  of  Den- 
mark, the  husband  of  Queen  Anne.  So  loose  and  extrav- 
agant were  his  habits  that  he  was  always  in  pecuniary  dif- 
ficulties ;  but  such  was  his  amiability  of  disposition  that 
he  always  found  friends  to  assist  him,  and  was  successively 
appointed  to  lucrative  offices,  among  which  were  commis- 
sioner of  the  stamp-office,  surveyor  of  the  royal  stables, 
governor  of  the  royal  comedians,  justice  of  the  peace  for 
Middlesex,  and  commissioner  of  forfeited  estates  in  Scot- 
land. In  1713  he  was  returned  to  Parliament  for  Stock- 
bridge,  but  was  expelled  in  the  following  year  on  account 
of  political  articles  written  by  him,  but  was  knighted  by 
the  king,  and  returned  to  Parliament  for  Boroughbridge 
in  1715.  In  1720  his  patent  as  governor  of  the  royal  co- 
medians was  revoked,  by  which,  according  to  his  own 
statement,  he  suffered  a  loss  of  £111.000.  and  in  the  follow- 
ing year  he  brought  out  his  successful  comedy  of  The  ( 'on- 
sefo'us  Lovers,  which  was  dedicated  to  the  king,  who  sent 
him  a  present  of  £500.  His  first  wife,  who  died  soon  after 
their  marriage,  brought  him  a  plantation  in  the  West 
Indies,  and  his  second  wife  was  a  Welsh  heiress,  but  he 
squandered  his  large  income  in  dissipation  and  unprofit- 
able speculations,  and  being  attacked  with  a  paralytic 
stroke,  which  disabled  him  from  literary  work,  he  retired 
to  his  estate  at  Llangunnor  in  Wales,  where  he  d.  Sept.  1, 
1729,  and  was,  at  his  own  request,  privately  buried.  Sev- 
eral of  Steele's  political  essays  and  pamphlets  had  a  high 
reputation  in  their  day,  and  his  comedies  were  well  re- 
ceived upon  the  stage.  But  his  chief  fame  rests  upon  his 
connection  with  the  Taller  and  the  Spectator,  almost  the 
earliest  of  that  long  series  of  periodical  works  which  oc- 
cupy so  prominent  a  place  in  English  literature,  although 
in  these  his  part  was  much  inferior  to  that  of  Addison. 
The  Tatler  (1709-11)  contained  271  numbers;  164  were  by 
Steele,  and  only  42  by  Addison,  who  only  began  to  write 
for  it  near  its  close.  This  was  succeeded  by  the  Spectator 
(1711-14),  containing  635  numbers,  of  which  240  were  by 
Steele  and  274  by  Addison.  After  the  discontinuance  of 
the  Spectator,  Steele,  with  the  co-operation  of  Addison, 
started  the  Guardian,  but  Addison  soon  withdrew,  and  the 
work  was  brought  to  a  close  with  the  176th  number,  of 
which  82  were  by  Steele.  His  Poetical  Miscellanies,  orig- 
inal and  translated  (1714),  some  of  them  being  furnished 
by  others,  possess  little  merit.  Thackeray,  in  his  English 
Humorists,  speaks  very  genially  of  the  character  and  wri- 
tings of  Steele,  while  Macaulay  in  his  essay  upon  the  Life 
and  Works  of  Addison  rather  disparages  them.  The  best 
life  of  Steele  is  Memoirs  of  the  Life  and  Writings  of  Sir 
Richard  Steele,  Soldier,  Dramatist,  Essayist,  and  Patriot, 
by  H.  R.  Montgomery  (London,  1S05).    A.  II.  Guernsey. 

Steele  Creek,  p. -v.  and  tp.,  Mecklenburg  co.,  N.  C. 
P.  1951. 

Steel  Engraving.     See  Engraving. 
Steele's,  tp.,  Richmond  co.,  N.  C.     P.  1656. 
Steell  (John),  b.  at  Aberdeen,  Scotland,  in  1S04;  stud- 
ied art  at  Edinburgh  and  sculpture  at  Rome;  successfully 
competed  for  the  execution  of  the  sitting  statue  of  Sir 
Walter  Scott  which  forms  part  of  the  monument  to  that 
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novelist  in  Edinburgh;  produced  the  colossal  statue  of 
Queen  Victoria  placed  above  the  Royal  Institution,  Ed- 
inburgh, and  the  bronze  equestrian  statue  of  the  duke  of 
Wellington  erected  in  1850  in  front  of  the  Register  House, 
Edinburgh.  Others  of  his  statues  are  of  Admiral  Sau- 
marez,  of  Lords  Melville  and  Jeffrey,  of  Marquis  Dalhousie, 
anil  Hon.  James  Wilson  at  Calcutta,  of  Prof.  John  Wilson 
erected  at  Edinburgh  1865,  the  Scottish  National  Memorial 
to  Prince  Albert,  colossal  bronze  statues  of  Sir  Walter  Scott 
and  of  Burns  for  Central  Park,  New  York,  colossal  stat- 
ues of  Allan  Ramsay  and  Dr.  Chalmers  for  Edinburgh,  and 
much-admired  monuments  to  the  42d  and  93d  Highland- 
ers in  the  cathedrals  at  Dunkeld  and  Glasgow. 

Steel  Pens.     See  Pen. 

Steelville,  p. -v.,  Meramec  tp.,  cap.  of  Crawford  co., 
Mo.,  near  Meramec  River,  in  an  iron-  and  coal-producing 
region,  has  1  weekly  newspaper.     P.  2D2. 

Steel'yard,  or  Roman  Balance  [Ger.  Sehnellwage], 
a  form  of  the  balance  in  which  the  object  to  be  weighed  is 
counterpoised  by  a  smaller  weight  which  may  be  moved 
upon  the  longer  arm  of  a  suspended  lever.  Another  form, 
rarely  seen,  has  the  fulcrum  movable  and  the  weight  lixed 
at  the  end  of  the  long  arm.  The  weight  is  indicated  by 
readings  at  the  place  on  the  lever  where  the  movable  weight 
or  movable  fulcrum  is  when  equilibrium  is  produced. 

Steen,  tp.,  Knox  co.,  Ind.     P.  1285. 

Steen  (Jan),  b.  in  1030  at  Leyden  ;  studied  the  art  of 
painting  under  Brouwer,  and  afterward  under  Von  Goyen, 
whose  daughter  he  married.  As  he  worked  slowly,  received 
small  prices  for  his  pictures,  and  liked  to  spend  much 
money,  ho  established  a  beer-brewery  in  Delft,  but  failed, 
and  lost  himself  in  coarse  dissipations,  leaving  his  largo 
family  almost  destitute.  D.  in  1089.  His  pictures  are 
mostly  genre  pieces,  scenes  of  low  life,  such  as  the  Festival 
of'  St.  Nicholas,  the  Oyster  Feast,  the  Howling- Alley,  etc. 
Some  of  his  pictures,  such  as  the  celebrated  Representation 
<>f  Human  Life,  are  in  the  gallery  at  the  Hague.  (See  Van 
Wcstrheencn,  Jan  Steen,  Etude  snr  I' Art  en  Hollande  (the 
Hague,  1856).) 

Stee'ple-Chase.     Sec  Horse-Racing. 

Steering  and  Sailing  Rules.  See  Road,  Law  of 
the,  by  J.  N.  Pomeroy,  LL.D.  See  also  Great-Circle 
Sailing  and  Sailing. 

Steer'ing  Apparatus,  Besides  the  rudder  there 
are  other  important  appliances  which  have  a  limited  use 
in  the  steering  of  ships.  Such  are  the  use  of  two  screws 
in  steamers,  one  on  either  side  of  the  rudder.  If  these 
be  worked  in  contrary  directions,  the  vessel  will  be  turned 
around  in  a  very  much  shorter  course  than  if  the  rudder 
be  used  alone.  So  on  the  Mississippi  River  and  its  tribu- 
taries the  side-wheel  steamers  have  paddle-wheels  which 
act  independently  of  each  other;  and  if  one  wheel  be 
turned  forward  and  the  other  reversed,  the  vessel  can  be 
turned  upon  its  centre  as  a  pivot.  Steering  is  in  part  ef- 
fected by  changing  the  rate  of  revolution  of  each  wheel. 

Steer'pen,  tp.,  Chesterfield  co.,  S.  C.     P.  515. 

Stee'vens  (George),  b.  at  Stepney  May  10,  1736;  was 
educated  at  King's  College,  Cambridge;  devoted  himself 
to  Shakspearian  studies,  and  in  1700  published  in  4  vols. 
8vo,  Twenty  of  the  Plays  of  Shakespeare,  being  the  whole 
number  printed  in  Quarto  during  his  Lifetime,  etc.,  which 
led  to  his  association  with  Dr.  Johnson  in  an  annotated 
edition  published  in  1773  under  their  joint  names.  After- 
ward, in  conjunction  with  Isaac  Reed,  he  prepared  two 
new  editions  (1785  and  1793),  in  which  he  left  out  super- 
fluous syllables  and  supplied  such  as  had  been  omitted 
through  the  ignorance  or  carelessness  of  the  early  printers. 
His  editions  remained  the  standard  for  the  text  for  almost 
fifty  years.  He  also  assisted  in  the  preparation  of  the 
liiographia  Dramati'ca,  and  furnished  contributions  to 
Nichols's  Biographical  Anecdotes  of  Hogarth.  D.  at 
Hampstead  Jan.  22,  1S00. 

Stef  fens  (Henricii),  b.  at  Stavanger,  Norway,  May  2, 
177;i ;  was  educated  in  Denmark  1779-04,  and  studied  the- 
ology and  natural  science,  especially  mineralogy,  at  the 
University  of  Copenhagen  ;  went  in  1794  to  Germany,  and 
became,  through  the  study  of  Schelling's  writings  and 
through  personal  intercourse  with  the  author,  a  zealous 
adept  of  the  new  sensational  science,  the  so-called  "phi- 
losophy of  nature "  ( Recension  con  Schellings  naturphi- 
loaophiechen  Schriften  (  1800),  Grundziige  der  philosophi- 
se hen  Naturroisscnechoft  (1806),  Anthropologic  (2  vols., 
1822),  and  Polemiecke  /Witter  znr  Befdrderung  der  specu- 
lation Phyeik  (  1829-35)) ;  continued  his  si  udy  of  mineral- 
ogy and  geology  at  Freiberg  under  Werner  [Geognostisoh- 
gealaqieche  Aufsatze  ( L810)  and  Handbuch  der  Oryhtognoeit 
{'.'>  vols.,  1811—19));  was  appointed  professor  of  natural  sci- 
ence in  1804  at  Hallo,  in  1811   at  l>re-.lau,  and   in   1831  at 


Berlin.  D.  at  Berlin  Feb.  13,  1S45.  In  religion  he  first 
turned  from  the  stiff  orthodoxy  in  which  he  was  educated 
to  the  pietism  of  Spener,  which  he  found  at  Halle  ;  then  ho 
became  an  ardent  preacher  among  the  Old  Lutherans  at 
Brcslau  ;  and  finally,  at  Berlin,  he  settled  down  in  Schleier- 
macher's  elegant  religion  of  the  feeling  (  Von  der  falechen 
Tkcologie  und  dem  wahren  Glauhcn  (1824),  Wie  ich  voieder 
Luther  an  er  wurde  und  was  mir  das  Lutherthum  ist  (1831)) ; 
in  politics  he  made  the  campaigns  of  1814—15,  ami  without 
being  put  in  Spandau,  was  very  loud  in  his  enthusiasm  for 
.Tabu's  Turner  institutions  and  for  the  political  commotions 
among  the  students  at  the  Prussian  universities.  His  au- 
tobiography, Was  ich  erlebte  (10  vols.,  1840-45),  was  trans- 
lated into  English  by  W.  L.  Gage  under  the  title  The  Story 
of  my  Career  as  Student  at  Freiberg  and.  Jena  (Boston, 
L863),  and  republished  under  the  title  German  University 
Life  (Philadelphia,  1874). 

Stegoceph'ala  [Gr.  o-reyo?,  a  "cover,"  and  kc^oA^, 
"head"],  a  name  applied  to  a  group  of  extinct  amphib- 
ians by  Prof.  E.  D.  Cope,  and  employed  as  an  ordinal 
designation  for  a  compound  of  the  Labyrinthodontia,  Ga- 
nocephala,  Microsaura,  anil  Xcnorhachia.  The  so-called 
order  is  characterized  by  tho  usual  cranial  elements  being 
distinct,  including  frontals  and  pterygoids,  and  adding 
"postorbitals  "  and"supertemporaIs  ;"  the  orbitosphenoids 
normalj  the  teeth  having  ankylosed  bases  or  lodged  in 
shallow  alveoli ;  and  the  inferior  pelvic  elements  distinct. 
The  four  groups  above  designated  arc  considered  as  sub- 
orders, although  by  some  naturalists  the  first  two,  at  least 
(Labyrinthodontia  and  Ganocephala),  are  ranked  as  orders. 
The  group  was  best  represented  during  the  Carhonifcrous 
period.  Theodore  Gill. 

Steilacoom'  City,  p. -v.,  cap.  of  Pierce  co.,  AVash- 
ington  Ter.,  on  Puget  Sound  and  on  Pacific  division  of 
Northern   Pacific  R.  R.,  has  1  weekly  newspaper.     P.  314. 

Stein,  von  (Charlotte  Albertine  Ernestine),  b.  at 
Weimar  Dec.  25,  1742,  a  daughter  of  Court-marshal  von 
Schardt ;  was  married  in  1704  to  Baron  Friedrich  von 
Stein,  chamberlain  of  the  stables,  to  whom  she  bore  seven 
children  in  the  first  eight  years  of  their  marriage.  Imme- 
diately after  Goethe's  arrival  at  Weimar,  in  1775,  that  most 
remarkable  friendship  sprang  up  between  him  anil  her 
which  lasted  uninterruptedly  to  his  first  Italian  journey  in 
1788  and  his  connection  with  Christiane  Vulpius,  after- 
ward his  wife,  and  which  never  was  broken,  though  it  lost 
its  passionate  character.  She  d.  at  Weimar  Jan.  6,  1827. 
Her  letters  to  Goethe  she  burned,  but  his  to  her  have  been 
edited  by  A.  Scholl  (3  vols.,  Weimar,  1848).  Several  let- 
ters by  her  to  other  persons — as,  for  instance,  to  Charlotte 
von  Schiller — have  been  published  ;  also  a  tragedy  in  prose, 
Dido,  which  interests  by  its  allusions  to  actual  circum- 
stances. 

Stein,  von  (Heinrich  Friedrich  Karl),  Baron,  b.  at 
Nassau-on-the-Lahn  Oct.  26,  1757;  studied  jurisprudence 
at  Gottingen  1773-77;  travelled;  entered  the  civil  service 
of  the  Prussian  government  in  17-80,  and  was  made  chief 
of  the  department  of  commerce,  manufactures,  and  indirect 
taxation  in  1801.  Strongly  opposed  to  the  policy  adopted 
by  the  president  of  the  cabinet,  Count  Haugwitz,  and  by 
tho  king  himself,  he  was  dismissed  Jan.  4,  1807,  but  re- 
called immediately  after  the  Peace  of  Tilsit  (July  20,  1807), 
and  made  president  of  the  cabinet.  In  this  position  he 
developed  an  astonishing  energy.  His  internal  reforms 
were  a  complete  reorganization  of  the  Prussian  state. 
Serfdom  was  abolished,  and  universal  obligation  of  mili- 
tary service  introduced  ;  the  manorial  estates  of  the  nobil- 
ity were  taxed,  all  citizens  made  equal  before  the  law,  a 
liberal  municipal  system  established,  etc.  His  final  aim 
was  to  elevato  the  peasant  class  and  to  create  a  powerful 
and  intelligent  middle  class,  and  thus,  on  this  basis,  to  re- 
new the  contest  with  Napoleon.  He  had  also  a  clear  idea 
of  what  a  united  Germany  meant,  and  was  averse  to  that 
division  of  tho  country  into  petty  states  which  had  given 
the  history  of  the  nation  such  a  chaotic  and  anarchical  as- 
pect. But  his  career  was  suddenly  stopped.  An  incau- 
tious letter,  in  which  he  criticised  the  policy  of  Napoleon 
and  spoke  of  his  own  hopes  and  plans,  fell  into  the  bands 
of  the  French  police,  and  was  published  in  the  Monitevr 
Sept.  s,  isos.  on  Nov.  21.  Stein  was  compelled  to  resign, 
and  on  Dee.  16,  Napoleon  sent  a  decree  from  Madrid  which 
outlawed  him  and  confiscated  his  property.  He  went  to 
Austria,  thence  to  Russia,  but  once  again  ho  was  at  the 
head  of  the  political  affairs  of  Germany  dining  tin-  period 
between  Napoleon's  disaster  in  Russia  and  tho  Peace  of 
Paris,  when  he  actually  was  the  leader  of  the  diplomatic 
coalition  against  France.  After  peace  had  been  concluded, 
his  influence  soon  became  comparatively  small.  The  Ger- 
man princes  hated  him  for  his  ideas  of  a  German  unity  : 
the  absolutists  hated  him  for  bis  ideas  of  a  n-jirescntativfl. 
form  of  government;  and  he  himself  was  unwilling  or  un- 
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able  to  associate  with  those  violent  but  vague  aspirations 

.  in  the  German  people.     He  retired  to  his 

! .     Monuments  have  been 

ini   in   Nassau  and  in  Berlin.     His  biography 

[tames,  among  others   by   Pert/. 

h         bei  d   published,  and  arc  of 

of  that  time. 

Stein  (Lorexz),  b.  at  Eckernfb'rde,  Sleswick,  Nov.  15, 
inces;  studied,  through  the  sup- 
D        h  government,  jurisprudence  at  the  Uni- 
ECiel  i  published  in  L841  Geachichte  dea  ddniach- 
.  and  re  seive  I  a  stipend  from  Copenhagen  ; 
to  Berlin  and  Paris,  and  published  in    IM1  Der  So- 
■   |  ■.  itsmuB  "'■  !  I"  utifft  11   Ft  ankr<  ich  ;    was 

Intel  professor  of  political  economy  at  Kiel  in  1S4G, 
but  was  dismissed  in  1852  on  account  of  hie  participation 
in  the  rebellion  of  1848;  published  his  Syatcm  der  Staata- 
toiaaenechaften  (2  vols.,  1862-56) ;  removed  in  1856  to  Vi- 
enna, and  entered  the  Austrian  oivil  service.  Among  his 
later  works  are  Lehrbnch  der  Volkmoirthachaft  (1858), 
fjehrbnch  der  Finanzwieaenachafi  (1860),  Die  Verwaltunga- 
Uhre  (1865-68),  etc. 

Stein'bok  (t.  e.  "stone-buck"),  a  name  applied  to 
different  species  of  the  family  Bovidaa.  (1)  The  German 
designation  Stenibock  (and  hence  the  Dutch  ateinbok)  was 
originally  conferred  on  the  ibex  or  bouquetin  of  the  moun- 
tains of  Southern  Europe,  a  species  of  goat,  and  to  that 
animal  it  properly  belongs.  (Sec  Bouquetin  and  Ibex.) 
(2)  The  Dutch  settlers  of  Southern  Africa  applied  the 
name  to  a  species  of  antelope  not  uncommon  in  that  re- 
gion, and  it  is  now  incorporated  in  the  English  vocabulary 
of  animals  in  connection  with  it.  The  species  is  the  Naii- 
atrngits  tragulua  (  Pediotragua  cantpeatria  of  Gray).  Tt  is 
an  animal  of  graceful  and  symmetrical  form,  with  the  head 
well  proportioned,  having  a  bovine  nose  and  large  muffle ; 
the  horns,  dei  eloped  only  in  the  males  and  over  the  orbit, 
erect,  elongate,  and  subulate;  the  legs  long  and  slender; 
feet  destitute  of  side-hooflets ;  and  the  tail  very  short. 
The  color  is  a  fulvous  ash  above  and  on  the  sides,  and 
white  beneath.  The  length  is  generally  rather  less  than 
three  feet  and  a  half,  and  t he  height  at  the  shoulder  some- 
whal  more  than  a  toot  and  a  half.  The  species  is  peculiar 
to  Southern  Africa,  and  most  abundant  on  the  stony  plains 
and  valleys  thereof,  and  especially  the  open  flats,  where 
large  stones  and  clumps  of  trees  are  found  here  and  there. 
It  is  very  swift,  and  progresses  by  great  bounds.  It  is  also 
very  timid,  and  readily  alarmed.  It  is  much  esteemed  for 
its  flesh.  Theodork  Gill. 

Stein'er  (Hehry  II.).  M.T>.,b.  in  Frederick,  Md.,  Jan. 
8,  1816  :  graduated  in  the  medical  department  of  the  Uni- 
versity  of  Pennsylvania  Mar.,  1838;  entered  the  U.  S. 
army  as  surge  m  June,  1839,  and  as  such  served  in  the 
Florida  and  Mexican  wars.  From  1843  to  L845  he  was 
stationed  at  Augusta,  6a.,  to  which  place,  on  resigning 
his  position  in  the  army,  Jan.,  1Sj2,  he  returned,  and 
made  it  his  home.  During  the  late  war  he  was  a  Confede- 
rate brigade  surgeon.  He  still  i  Mar.,  1S76)  resides  in  Au- 
gusta. ALEXANDER  H.  STEPHENS. 

Steiner  (Lewis  Henry),  M.  D.,  b.  at  Frederick  City, 
.Aid.,  in  1S27:  graduated  at  Marshall  College, Mercersburg, 
Pa.,  1846,  and  in  medicine  at  the  University  of  Pennsylva- 
nia 1S49:  became  a  physician  at  Baltimore;  was  connect- 
ed with  the  Sanitary  Commission  during  the  civil  war ;  has 
been  for  several  years  professor  of  chemistry  in  the  Mary- 
land College  of  Pharmacy  at  Baltimore,  one  of  the  editors 
of  the  American  Medical  Monthly^  and  a  contributor  to 
literary  reviews.  lias  published  addresses,  reports,  and 
upon  scientific  and  medical  topics. 

Stein'ersville,  p.-v.,  York  tp.,  Belmont  co.,  0.    P.  73. 

Stcin'le  (Johann  Eduard),  b.  at  Vienna  in  1810; 
Btudie  1  painting  at  the  academy  of  design  in  Vienna,  under 
Corni  nd  under  Overbech  at  Rome,  and  was 

inte  i  professor  at  the  Stadel  Institute  in  Frankfort  in 
I    '  '■     Hi    i     !I    pal  are  the  frescoes  in  the  choir  of 

the  cathedra]  of  Cologne,  angels  on  gold  ground;  Solomon's 
Judgment,  in  aal  of  Frankfort;  the  four  frescoes 

»n  the  :   published  a  number  of 

illustrations  to  Bhakspeare'    dramas,  Brentano's  talcs,  etc. 

Stein'metz,  von  (Karl  Frieprich),  l>.  at  Eisenach, 
g  and  duchy  of  Saxe  Weimar,  Dec.  27,  1796;  entered  the 
Prussian  army  in  1813  as  a  lieutenant;  fought  against  the 
French  ;  became  n  captain  in  the  regimenl  of  Kaiser  Franz 
in  !>:;."> :  foughl  at  the  head  of  two  battalions  of  the  2d 
infantry  regiment  in   M        I  of  Berlin; 

made  governor  of  the  aci  lemj  of  cadets 
al  Berlin,  and  made- bif  name  illustrious  as  commander-in- 
chief  of  the  5th  army  corps  in  the  campai  against  Aus- 
tria in  i  366.  On  June  27, 23,  and  29, 1S6G  k  stand 
at  Naohod,  Skalits,  and  Schweinschadel  with  his  corps  and 


one  brigade  against  three  corps  of  the  enemy,  defeated 
them,  drove  them  back,  and  took  11  guns  and  6000  prison- 
ers. By  this  victory  he  made  it  possible  for  the  second 
army  to  debouch,  on  which  manoeuvre  the  success  of  the 
Prussian  battle-plan  depended.  He  received  immediately 
the  highest  order,  that  of  the  Black  Eagle,  and  the  Diet 
voted  him  a  national  dotation.  In  the  war  against  Franco 
in  1870  be  was  appointed  commander-in-chief  of  the  1st 
army,  consist  tug  of  the  1st,  7th,  and  8th  army  corps,  but 
he  held  this  position  only  for  a  short  time,  as  he  came  in 
conflict  with  the  supreme  command — in  what  manner  is 
Hi  exactly  known,  but  it  seems  as  if  the  advance  of  the 
1st  army  on  Aug.  6,  and  the  measures  taken  by  the  general 
during  the  advance  toward  and  around  Metz  on  An;'.  11, 
l.i,  and  16,  did  not  agree  with  the  plans  of  Von  Moltke. 
In  reality,  the  general  now  lost  his  independent  command. 
his  army  being  united  to  that  of  Prince  Friedrich  Charles, 
and  the  supreme  command  given  to  the  prince.  Nomi- 
nally, however,  Steinmetz  remained  a  commander,  subject 
only  to  the  orders  of  the  king,  and  thereby,  as  well  as 
from  the  stubbornness  of  his  character,  arose  disagreements 
between  him  and  the  prince.  The  result  was,  that  in  Sept., 
Is7n,  Steinmetz  was  appointed  governor-general  of  Posen 
and  Silesia,  and  removed  from  the  theatre  of  war.  Ho 
handed  in  his  resignation,  which,  however,  the  king  did 
not  receive.  He  was  made  a  general-rield-marshal  and 
placed  d  la  suite.    I>.  Aug.  3,  1877.       August  Niemann. 

Stein'thal  (  Heymann),  b.  at  Anhalt,  Germany,  May  10, 
1823;  studied  philology  and  philosophy  at  Berlin,  after- 
ward (1852-55)  in  Paris,  where  he  especially  devoted  him- 
self to  the  Chinese  language  and  literature,  and  was  ap- 
pointed professor  at  the  University  of  Berlin  in  1803.  He 
was  a  disciple  of  Wilhelm  von  Humboldt,  and  represented 
the  philosophical  treatment  of  philological  science.  His 
principal  works  are — Uraprung  der  Spracke  (1851),  Cha- 
rahu  ristik  der  hauptaachlichaten  Typen  dea  Sprachbauea 
(I860),  Die  Mandt  -A'-  </.  rspracheu  |  1867),  Abi  isader  Sprnch- 
wisaenachaft  (  1871  |,  Die  Sprachwiaeenachaft  11'.  von  Hum- 
boldt's ttnd  die  Kegel' ache  Philoaophte  (1848),  Gedachtniaa- 
rede  auf  IF.  won  Humboldt  (1867),  besides  a  number  of 
minor  essays  in  scientific  periodicals. 

Stein'wehr,  von  (Adolph  Wilhelm  Friedhicii), 
B  IKON,  b.  at  Blank enberg,  Brunswick,  Germany,  Sept.  25, 
1 S22  ;  educated  in  the  military  academy  at  Brunswick;  be- 
came a  lieutenant  1841;  resigned  his  commission  1S47; 
came  to  the  U.  S.  in  that  year,  and  unsuccessfully  offered  his 
services  to  the  government  in  the  Mexican  war;  married  at 
Mobile,  and  went  back  to  Germany;  returned  to  the  U.  S. 
L854;  bought  a  farm  and  settled  at  Wallingford,  Conn. ; 
raised  the  29th  New  York  Regiment  1861, and  commanded 
it  in  the  first  battle  of  Bull  Run ;  became  brigadier-general 
of  volunteers  Oct.  12,  1861  ;  was  commander  of  the  2d  di- 
vision of  the  11th  corps  in  the  campaign  on  the  Kapidnn 
and  the  Rappahannock,  and  took  part  in  the  battles  of 
Chancellorsville  and  Gettysburg.  Author  of  an  "Eclectic 
Series"  of  school  geographies,  of  a  Topographical  Map  of 
the  U.  67.,  and  of  the  Centennial  Gazetteer' of  the  U.  S.  (Phil- 
adelphia, 1S73).     D.  at  Buffalo,  N.  Y..  Feb.  20,  1877. 

Stellar  System.     See  Stars,  by  P.  A.  Secchi. 

Stel'lio,  a  genus  of  lizards  of  the  family  Agamidaj. 
The  best-known  species  is  S.  Cardylina  of  the  Levant. 
Strict  Mohammedans  kill  it,  because  they  conceive  that 
by  the  frequent  bowing  of  the  head  it  intends  to  offer  in- 
sult to  their  religion,  mocking  their  own  gestures  at  prayer. 
The  Turks  use  its  flesh  and  excrement  in  preparing  a  cos- 
metic. 

Stem,    See  Botany,  by  Prof.  Asa  Gray,  M.  D.,  LL.I>. 

Stem'be!  (R.  N.),  b.  Dec.  27,  1810,  in  Maryland;  en- 
tered the  navy  as  a  midshipman  Mar.  27,  1832;  became  a 
lieutenant  in  1843,  a  commander  in  1861,  a  captain  in  1866, 
a  commodore  in  1870 ;  retired  in  1872,  and  made  a  rear-ad- 
miral on  the  retired  list  in  1S7J.  Served  with  gallantry  on 
the  Western  waters  during  the  civil  war,  and  was  wounded 
.May  10,  1862,  while  commanding  the  gunboat  Cincinnati  in 
an  engagement  with  Confederate  rams.  Highly  commended 
for  "gallantry  and  skill."  FoxHALL  A.  Parker. 

St  in  'dal,  town  of  Prussia,  province  of  Saxony,  on  the 
Uchtc,  manufactures  leather,  tobacco,  woollen,  linen,  and 
cotton  stuffs,  and  trades  in  corn  and  cattle.     P.  7603. 

Stendhal.     See  Beyle  (M.  H.). 

Sten'house  (John),  LL.D.,  F.  R.  P.,  b.  at  Glasgow, 
Scotland,  Oct.  21,  1809;  educated  at  Glasgow  grammar 
school,  at  the  Andersonian  University  of  Glasgow,  and  at 
the  University  of  Griessen,  having  enjoyed  the  instructions 
in  chemistry  of  Prof.  Graham,  Dr.  Thomas  Thomson,  and 
Baron  Licbig ;  was  lecturer  on  chemistry  at  the  medical 
school  of  St.  Bartholomew  Hospital.  London,  1851-57,  and 
;■  to  the  royal  mini  1865- 70  j  has  published  above  80 
papers  on  chemical  subjects  and  on  sanitary  science,  and 
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was  awarded  a  royal  medal  of  the  Royal  Society  Nov.  30, 
1871,  "for  long-continued  chemical  researches,  which  have 
proved  of  great  value  in  the  arts  and  manufactures." 

Ste'no  (Nion,Ais),  b.  at  Copenhagen  in  1638  j  studied 
medicine,  especially  anatomy,  in  his  native  city,  in  Paris, 
and  Bologna,  and  was  appointed  professor  at  the  Univer- 
sity of  Copenhagen,  but  embraced  in  1687  the  Roman  Cath- 
olic creed  ;  removed  to  Florence;  became  physician  to  the 
grand  duke  of  Tuscany;  took  holy  orders  in  1676,  and  d. 
on  a  missionary  tour  at  Schwcrin  in  His".  Discovered  the 
duct  of  the  parotid  gland,  called  '*  Stcnu's  duet;"  among  his 
numerous  writings  in  Latin,  Italian,  and  French  are  Ele- 
mental Myologim  ( 1667)  and  Diseours  stir  I'Anatomie  da  Cer- 
vean  (1669).  Leonardo  da  Vinci,  Palissy,  and  Steno  were 
the  only  scientists  before  the  last  part  of  the  eighteenth 
century  who  understood  what  fossils  meant. 

Stenography  [Or.  cn-eva';,  ''narrow,"  "close,"  and 
ypa<f»eu',  to  "  write"].  This  is  a  generic  term,  which,  like 
"  shorthand,"  embraces  every  system  which  seeks  the  rapid 
representation,  by  means  of  written  characters,  whether 
upon  alphabetic,  phonetic,  or  hieroglyphic  principles,  of 
the  words  of  speech.  To  those  systems  which  are  based 
upon  the  phonetic  principle  is  given  the  name  phonogra- 
phy y  which  therefore  indicates  a  specie*  of  stenography. 
Borne  of  the  various  names  under  which  new  stenographic 
systems  have  been  introduced  are — tachygraphy  {"  swift 
writing "),  brachygraphy  ("  short  writing  "),  semigraphy 
("sign  writing" — that  is,  "writing  with  signs"),  cryp- 
tography ("secret  writing"),  bodiography,  zeiglographyt 
polygraphy  ("  writing  for  all" — that  is,  "universal  wri- 
ting"), radiography  ("  easy  writing"),  tho'dgraphy  ("swift 
writing"),  stenography  ("close  writing"),  and  phonog- 
raphy ("sound  writing"). 

The  Early  History  of  Stenography. — Stenography 
among  the  Greeks. — The  great  value  and  need  of  some 
method  of  representing  in  legible  characters  spoken  words 
as  fast  as  uttered  was  appreciated  in  the  earliest  times,  and 
traces  of  short-hand  writing  may  be  found  among  the 
Greeks  not  very  many  centuries  later  than  the  introduction 
and  diffusion  of  the  art  of  writing.  The  conclusion  has  been 
arrived  at  that  among  the  Greeks,  Xenophon  was  the  in- 
ventor of  stenography,  some  method  of  which  he  employed 
in  recording  the  Memorabilia  of  Socrates.  Many  refer- 
ences show  that  some  style  of  writing  briefer  than  that  in 
common  use  was  known  at  this  time,  though  it  is  not  clear 
that  use  was  made  of  characters  not  found  in  the  common 
alphabet.  It  has  been  suggested  that  certain  references  in 
the  Bible  to  "ready  writers"  (Ps.  xlv.  1)  show  that  some 
By  stem  of  brief  writing  was  known  to  the  Hebrews,  but  the 
passages  relied  upon  to  establish  the  proposition  have  only 
suggestive  force. 

Stenography  among  the  Romans. — Among  the  Romans  it 
is  probable  that  the  first  efforts  at  brief  writing  were  re- 
flected in  the  representation  of  certain  frequently-recurring 
words  by  contractions  in  the  ordinary  spelling,  as  by  their 
initial  letters  ;  thus  :  R.  P.  for  Res  Publico-,  P.  R.  for  Pop- 
ulus  Romanus,  S.  P.  Q.  R.  for  Senatus  Populusnne  Ro~ 
Planus.  The  next  step  was  the  representation  of  certain 
frequently-recurring  terminations  of  words  by  arbitrary 
contractions  or  signs;  and  the  next,  the  representation  by 
arbitrary  characters  of  words  and  phrases.  Ennius  the 
poet  is  said  to  have  invented  and  used  (239-169  it.  c.)  a 
series  of  1  1 00  arbitrary  characters  for  the  ready  represen- 
tation of  words.  The  first  attempt  at  any  system  of  steno- 
graphic writing  is  variously  attributed  to  Cicero  and  to  his 
frcedman  Tiro.  Certain  it  is  that  Tiro,  by  the  use  of  a 
system  which  lie  had  mastered  if  not  invented  (ami  which 
is  said  to  have  been  improved  by  Maecenas),  took  down  and 
thus  secured  the  preservation  of  Cato's  great  oration  against 
the  proceedings  of  Ceesar  respecting  the  Catilinarian  con- 
spiracy, as  well  as  Cicero's  own  orations  respecting  the 
same.  Julius  Caesar,  Augustus,  and  Titus  Vespasian  are 
said  to  have  been  proficient  in  the  art  of  short-hand  wri- 
ting :  and  this  is  clearly  shown  by  many  references  in  Hor- 
ace, Ovid,  and  other  writers.  We  give  an  illustration  of 
the  Tironian  system. 

Tironian  Notes. 


Translation. 

Cum  petitlonibus  sacerdotum  fustfs  .t  rationahilibus 
divini  cultus  anion-  favemus,  A:  eaa  com  Del  adjutorio 
Stenngraph}f  among  the   French. — There   are  said   to   be 
Still  extant,  in  the  characters  of  the  Tironian  system,  an 
inventory  and  fifty-four  charters  of  Louis  the  Pious,  suc- 
Vol.  IV.—:;.) 


cessor  of  Charlemagne,  cojnes  of  which  were  republished  at 
Paris  in  1747.  lint,  whatever  use  was  made  of  stenogra- 
phy during  the  Middle  Ages,  few  traces  are  found  of  it 
previous  to  the  end  of  the  eighteenth  century.  The  first 
work  of  importance  to  herald  the  revival  of  the  ait  was  an 
adaptation  of  Taylor's  (English)  system  (1792)  by  Theo- 
dore Pierre  Uertin.  The  system  of  Payet,  Nonvelle  Ecri- 
ture  et  Stenographic  (1832),  is  said  to  be  the  most  merito- 
rious ami  popular  now  in  use  in  France. 

Stenography  among  (he  Germans. — The  credit  of  the  first 
introduction  of  short-hand  into  Germany  (1666)  is  given 
to  one  Marshof.  His  system  was  rapidly  followed  by 
others.  The  systems  at  present  generally  in  use  are  those 
of  Gabelsberger  and  Stolze,  which  have  the  merit  of  pre- 
serving to  a  great  degree  the  lineality  of  the  writing  and 
of  avoiding  sharp  angles  and  the  distinction  between  light 
and  shaded  characters. 

Stenography  in  Great  Britain. — Probably  in  no  other  na- 
tion have  sti  many  systems  of  short-hand  been  put  forth  as 
in  England.  The  earliest  of  any  prominence  was  that  of 
Timothy  Bright  (London,  1588) — Ckaracterie,  an  Art  of 

Short,  Swift,  and  Secret  Writing  by  Character,  Two  years 
later  appeared  the  system  of  Peter  Bales,  under  the  curious 
title,  The  Writing  Schoolmaster,  in  three  parte.  The  author 
says,  "  Braehygraphy,  or  the  art  of  writing  as  last  as  a 
man  speaketh  treatably,  may  seem  difficult,  but  it  is  in 
effect  very  easy,  containing  a  many  commodities  under  a 
few  principles:  the  shortness  whereof  is  attained  by  mem- 
ory, the  swiftness  by  practice,  the  sweetness  by  industry." 
The  more  prominent  of  the  succeeding  systems  have  been 
those  of  Willis  (1602-23),  Rich  (1654-69),  Mason  (1672- 
1707;  republished  with  improvements  by  Gurney  in  170IJ 
and  by  Byrom  in  1767),  Taylor  (1780),  Lewis  (1815),  Hard- 
ing (1S23-2S),  and  Pitman  (1S37J,  with  many  new  editions 
to  date.  Pitman's  S3-stem,  by  reason  of  its  phonetic  prin- 
ciple, its  simplicity  and  legibility,  and  the  copyright  pro- 
tection afforded  it,  soon  outstripped  all  others  in  popular 
estimation,  and  is  now  practically  the  only  system  used  in 
Great  Britain,  though  Taylor's  and  Gurney's  are  still  used 
by  a  few  of  the  older  writers. 

Stejiography  in  the  U.  S. — But  few  stenographic  systems 
have  ever  received  even  temporary  encouragement  in  the 
U.  S. ;  and  this  is  due  to  the  striking  superiority  of  such 
as  have  found  favor,  as  well  as  to  their  comparative  easi- 
ness in  the  field.  The  first  system  introduced  here  was  that 
of  Keyes  A.  Bayley  (New  York,  1S31).  This  was  followed 
by  several  American  editions  of  Isaac  Pitman's  (English) 
system,  by  Andrews  and  Boyle,  Booth,  Paterson,  and  Benn 
Pitman  (1847-54).  Lindsey's  tachygraphy  (which  is  slow, 
and  has  the  feature  of  writing  in  the  vowels,  and  the  merit 
of  lineality)  was  introduced  1864-69.  Graham's  system 
was  introduced  in  1858,  and  rapidly  found  favor  all  over 
the  country.  Munson's  system  (introduced  in  1866)  is 
very  similar  to  Graham's,  both  being  founded  on  that  of 
Isaac  Pitman,  and  has  received  a  considerable  degree  of 
support. 

The  more  prominent  systems  at  present  in  use  in  Ger- 
many, France,  Great  Britain,  and  the  U.  S.  have  proved 
equal,  in  the  hands  of  experts,  to  the  task  of  keeping  pace 
with  the  most  fervid  oratory  ;  but  it  must  be  acknowledged 
that  the  requirements  of  the  art  are  so  arduous  that  only 
those  who  have  devoted  years  to  the  practice,  and  are, 
withal,  specially  adapted  for  the  work,  can  ever  hope  to 
make  themselves  equal  to  the  highest  exactions  of  the  rc- 
portorial  profession.  It  is  to  be  hoped,  and  not  without 
confident  expectation,  that  the  vast  strides  in  the  perfec- 
tion of  the  art  will  speedily  be  duplicated,  and  the  possi- 
bilities of  verbatim  reporting  bo  made  to  approximate  at 
least  tin1  common  orthography  in  its  universal  availability. 
But  whether  this  is  to  be  done  by  the  invention  of  new 
stenographic  material,  by  new  uses  of  old  material,  or  by 
discarding  the  pen  and  pencil  and  introducing  writing- 
machines,  or  machines  for  recording  vocal  sound,  remains 
yet  to  be  seen. 

The  reliability  of  the  art  oneo  established,  it  rapidly 
grew  into  favor,  and  is  now  very  extensively  employed  in 
correspondence  and  in  facilitating  the  composition  of 
authors  and  editors.  Thousands  of  short-hand  amanu- 
enses are  now  employed  in  the  U.  S.  alone.  In  I860  the 
legislature  of  the  state  of  New  York  passed  a  law  author- 
izing the  employment  of  stenographers  in  the  courts  of 
New  York  county  when  the  consent  of  counsel  could  be 
obtained.  The  innovation  proved  so  beneficial  that  the 
law  was  soon  made  applicable  to  the  entire  State  and  the 
official  stenographer  constituted  an  officer  of  the  court 
California  made  a  similar  provision  in  L860,  Maine  in 
1867,  and  other  States,  Bast  and  West,  in  rapid  sncceti 
sion.  The  proceedings  of  Parliament  were  first  reported 
(surreptitiously)  by  the  aid  of  stenography  nearly  two 
centuries  ago.  This,  like  many  another  useful  innovation, 
has  had  to  fight  its  way  against  bitter  and  unreasonable 
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opposition.  But  now  the  legislative  proceedings  both  in 
Great  Britain  and  the  U.  S.  are  regularly  reported  with 
considerable  liberty  of  a  fall  and  faithful  portrayal.  (See 
also  Phonography  and  Wiuting-Machixes.) 

John  Francis  Meyer. 
StenOStom'idSB  [from  Stenottoma — awfe,  "narrow," 
ih  '■—the  typical  genus"],  n  family  of  rep- 
tiles of  the  order  Ophidia  and  sub-order Seoleeopbidiu,  dis- 
tinguished by  the  development  of  teeth  only  on  the  lower 
jaw,  and  benee  named  Catodontiens  by  1'umeril  and  Bi- 
bron.  Phe  form  is  worm-like,  being  cylindrical  and  as  large 
behind  as  before:  the  scales  are  .smooth,  and  disposed  in 
longitudinal  rows  alike  all  round;  the  head  is  short,  with 
0  high  projecting  rounded  snout,  and  with  a  row  of  smaller 
■  !i  and  larger  lateral  scales  above  a  narrow  rostral 
and  broader  lateral  shields,  and  a  row  of  enlarged  upper 
labial  plates  ;  tin-  eyea  are  very  small  ;  the  nostrils  between 
the  postrostral  and  labial  plates;  the  mouth  a  little  cleft, 
and  transversely  arched;  teeth  only  in  the  lower  jaw; 
anus  near  the  posterior  end.  Theskull  exhibits,  in  contrast 
with  related  families,  distinctive  characters  in  the  want  of 
ectopterygoid  bones,  the  presence  of  prefrontal,  the  de- 
velopment of  alveolar  ridges  and  malar  processes  to  the 
maxillary  bones,  and  the  existence  of  a  pelvis  with  apubis. 
The  family  is  represented  by  small  species  in  South  Amer- 
ica and  Africa.     (See  ScoLECorniDiA  and  Typi.opid.e.) 

Theodore  Gill. 

Stephan  (IIeinricii),  b.  Jan,  7,  1831,  at  Stolp,  Pom- 
crania,  the  son  of  a  mechanic ;  received  a  good  education, 
and  entered  in  1848  the  postal  service,  where  he  made  a 
rapid  and  brilliant  career  by  his  great  talents  and  un- 
wearied industry  ;  in  the  beginning  of  1S7G  was  made 
postmaster-general  of  the  German  empire.  He  is  the  re- 
former of  postal  affairs  in  Germany.  Possessed  of  an  ex- 
tr linarv  talent  for  organization,  energetic  and  consist- 
ent, he  negotiated  the  transfer  of  the  post  from  the  princely 
house  of  Thorn  and  Taxis  to  the  North  German  confed- 
eracy  Jan.  28,  LS67.  and  brought  uniformity  and  order  into 
the  postal  department  of  the  newly-created  empire.  In  the 
postal  systems  of  other  countries  he  also  introduced  re- 
forms through  the  numerous  postal  treaties  which  he  con- 
cluded with  foreign  countries,  and  which  exclusively  aim 
at  the  facilitation  of  intercommunication  and  traffic.  In 
spite  of  this  almost  overwhelming  business,  Stephan  found 
time  to  acquire  comprehensive  linguistic  knowledge,  to 
study  classical  antiquities,  philosophy,  and  political  econ- 
omy, and  to  develop  his  views  by  travel.  He  also  wrote 
Geschichte  dcr  preussischen  Post  (1859)  and  a  good  book  on 
Egypt,  Das  heutige  jEgypten  ( 1 S 7 1? ). 

Ste'phen,  the  name  of  three  saints  of  the  Roman 
Catholic  Church  :  (1)  Stephen  Tnu  Beacon,  generally  called 
the  Protomartyr,  because  he  was  the  first  of  all  Christian 
martyrs.  His  history,  as  given  in  chapters  vi.  and  vii.  of 
the  Acts  of  the  Apostles,  is  well  known.  His  festival  is  held 
on  Dec.  26,  both  in  the  Eastern  and  Western  churches. — 
(2)  Stephen  the  Pope,  whose  reign  (25:3-257)  is  most 
memorable  for  his  controversy  with  Cyprian,  which  shows 
that  at  that  time  the  bishop  of  Rome  did  not  dream  of  ex- 
ercising any  supremacy  in  Christendom.  His  festival  is 
celebrated  Aug.  2. — (.'})  Stephen  the  King.  (See  Hun- 
gary, History.)  In  Hungary  and  Southern  Germany  he 
is  a  very  popular  saint,  and  a  great  number  of  churches 
are  dedicated  to  him. 

Stephen,  the  name  of  ten  popes.  There  is,  however, 
some  confusion  in  the  order  of  their  succession,  caused  by 
the  circumstance  that  Stephen  II.  died  three  days  after  his 
election.  Mar.  27,  752,  before  he  had  been  consecrated,  for 
which  reason  he  is  not  reckoned  at  all  by  some  historians. 
The  most  remarkable  of  these  popes  is  Stephen  III.  (752- 
7->7|.  Alter  asking  in  vain  for  help  against  the  Lombards 
from  the  Byzantine  emperor,  Constantine  Copronymus,  he 
went  in  person  to  Pepin  le  Bref,  chief  of  the  Franks,  whom 
he  crowned  king  on  the  condition  that  ho  should  expel 
Astolphus,  the  Lombard  king,  from  the  exarchate  of  Ra- 
venna and  the-  Pentapolis  and  bestow  these  territories  on 
the  see  of  St.  Peter.  Pepin  made  two  campaigns  in  Italy, 
but  succeeded  at  last  in  forcing  the  Lombards  to  retreat 
fr"111  I  hich  he  then  gave  to  the  papal 

i  spite  of  the  protest  of  the  Byzantine  emperor,  there- 
by laying  the  foundation  of  the 'temporal  power  of  the 
pope.— Stephen  VI  I.  (S96-897)  is  most  noticeable  for  the 
curious  but  weighty  argument  against  the  infallibility  of 
the  pope  which  hi-  reign  presents.  Belonging  to  another 
political  party  than  his  predecessor,  Formosus,  he  had  the 
corpse  of  the  latter  exhumed,  stripped  of  the  papal  insig- 
nia, mutilated,  and  thrown  into  the  Tiber,  at  the  same  time 

annulling  all  his  ordinances,  and  even  his  consecrations. 

Stephen  VIII.  (929-931  i  was  simply  the  infamous  tool  of 
Theodora  and  Marozia, — Stephen  X.  1057-58)  was  a  son 
of  Duke  Gotelon  of  Lower  Lorraine,  and  was  elected  pope 


through  the  influence  of  Cardinal  Hildebrand,  who  was 
the  real  master  of  the  Church. 

Stephen,  king  of  England,  b.  in  Normandy  about  1100, 
son  of  Stephen,  count  of  Blois,  by  Adela,  daughter  of 
William  the  Conqueror.  William,  the  only  son  of  Henry 
I.,  was  drowned  in  1120,  and  the  heir-presumptive  to  the 
crown  was  his  daughter  Matilda,  who  was  married  to  Hen- 
ry V.,  emperor  of  Germany;  but  before  the  death  of  her 
father  the  emperor  died,  and  she  married  Geoffrey  Plantag- 
cnet,  carl  of  Anjou,  without  the  royal  sanction,  which  was 
held  to  invalidate  her  right  to  the  succession.  Upon  the 
death  of  Henry  I.  (in  1135),  Stephen  claimed  the  succes- 
sion, although  he  was  not  next  in  the  line,  even  if  Matilda 
was  set  aside,  for  ho  had  an  elder  brother,  Theobald,  count 
of  Blois ;  ho  was,  however,  chosen  by  a  party  of  the  pre- 
lates and  nobles,  and  his  election  was  sanctioned  by  the 
pope.  The  cause  of  Matilda  was  taken  up  by  another  party 
in  England,  headed  by  her  natural  brother,  Robert,  earl  of 
Gloucester,  and  after  a  contest  of  several  years  Stephen 
was  defeated  and  made  prisoner  at  Lincoln  Feb.  2,  1141. 
The  rule  of  the  empress  was  so  unpopular  that  a  revolt 
broke  out,  and  her  brother,  the  earl  of  Gloucester,  was  in 
turn  defeated,  and  captured  at  the  battle  of  Wilton,  Sept., 
1143,  but  was  exchanged  for  Stephen.  The  civil  war  now 
raged  with  varying  fortunes  for  ten  years.  In  1 1 53,  Prince 
Henry  Plantagenet,  son  of  Matilda,  arrived  in  England  at 
the  head  of  a  considerable  force;  but  before  a  decisive  action 
took  place,  the  barons  on  both  sides  entered  upon  an  armi- 
stice, and  finally  concluded  an  agreement  by  which  Stephen 
should  retain  the  crown  during  his  life,  and  that  after  his 
death  Henry  should  succeed  him.  Stephen  survived  this 
treaty  only  a  few  months,  and  with  him  ended  the  line  of 
Anglo-Norman  kings  of  England.     D.  Oct.  25,  1154. 

Stephen  (Sir  George),  b.  in  1794;  studied  medicine 
with  a  view  to  an  army  appointment;  afterward  entered 
Magdalen  College,  Cambridge,  but  did  not  remain;  en- 
tered the  office  of  a  London  solicitor;  was  called  to  the 
bar,  and  practised  many  years  as  an  attorney;  was  ap- 
pointed by  the  government  to  collect  evidence  against  Queen 
Caroline,  and  subsequently  was  active  in  the  cause  of  police 
and  parochial  reform,  for  which  he  was  knighted  by  Queen 
Victoria  at  her  first  levee  in  1S37.  In  1849  he  took  up  his 
residence  in  Liverpool,  but  in  1855  emigrated  to  Australia. 
He  was  an  earnest  advocate  of  the  abolition  of  slavery  in 
the  British  colonies,  and  published,  among  other  works, 
Ail  ventures  of  a  Gentleman  an  Search  of  a  Horse  (1835), 
Adventures  of  an  Attorney  in  Search  of  Practice  (1839), 
The  Niger  Tonic  and  the  African  Blockade  (1849),  The 
Principles  of  Commercial  Law  {185.1).  Anti-Slavery  Recol- 
lections, in  a  series  of  letters  to  Mrs.  Harriet  Beccher  Stowo 
(1S54),  and  a  Life  of  Christ,  intended  for  the  use  of  schools. 
He  was  a  brother  of  Sir  James  Stephen.     D. . 

Stephen  (Hknrv  John),  cousin  of  Sir  James  and  Sir 
George,  b.  in  England  in  1787  ;  was  called  to  the  bar  at  the 
Inner  Temple  1815  ;  became  commissioner  of  bankruptcy; 
was  a  distinguished  practitioner  at  the  London  bar.  and 
became  sergeant-at-law  1827.  D.  at  Clifton  Nov.  28,  1864. 
Author  of  a  Treatise  on  the  Principles  of  /'/.  nding  in  Civil 
Actions  (1824;  8th  American  ed.  Philadelphia.  1859),  of  a 
Summary  of  the  Criminal  Law  in  its  Present  State  (1834), 
and  of  New  Commentaries  on  the  Laws  of  England  (London, 
4  vols.,  1841-45  ;  New  York,  1843—10).  In  the  preparation 
of  three  subsequent  editions  of  this  great  work  the  author 
enjoyed  the  assistance  of  his  son,  James  Stephen,  LL.D., 
b.  in  England  in  1820,  who  was  called  to  the  bar  at  the 
Middle  Temple  1846;  became  professor  of  English  law  at 
King's  College,  London,  recorder  of  Poole,  registrar  of 
bankruptcy  at  Leeds,  and  circuit  judge  at  Lincoln.  He 
issued  two  revised  editions  of  his  father's  ( 'ommentariet 
(1863  and  1S68),  also  Questions  for  both  editions,  and  is 
author  of  treatises  on  liar  Etiquette  (1851),  The  Common- 
Law  Procedure  Act  (I860),  and  A  Digest  of  the  Law  of 

Evidence  ( 1876). 

Stephen  (James),  b.  at  Poole,  Dorsetshire,  Eng.,  in 
17.V..I :  was  educated  at  Winchester;  became  a  barrister,  and 
subsequently  a  parliamentary  reporter;  received  an  ap- 
pointment in  the  prize  court  at  the  island  of  St.  Christo- 
pher's, where  he  acquired  an  intimate  knowledge  of  colonial 
law;  returning  to  England  with  an  ample  fortune,  he  ob- 
tained a  large  practice  as  advocate  in  prize  cases  before  the 
privy  council :  published  a  pamphlet,  War  in  Disguiset  or 
the  Fraud*  >d'  Neutral  Flags  (  1806)  ;  was  returned  to  Par- 
liament for  Tralec:  appointed  under-secretary  for  the  colo- 
nics, and  was  made  a  master  in  chancery  for  his  services  in 
drawing  up  the  system  of  continental  blockade  against 
Napoleon.  He  was  connected  by  marriage  with  Wilber- 
force,  sharing  in  his  religious  and  anti-slavery  principles. 
Besides  a  number  of  political  essays,  he  published  History 
of  Tomsaint  I'Owertitre  (1814)  and  Slavery  of  the  British 
West  Indies  (2  vols.,  1824-30),     He  was  the  "father  of  Sir 
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James   and   Sir  George   Stephen. 
1832. 


D.  at  Bath    Oct.  10, 


Stephen  (Sir  James),  son  of  James  Stephen,  b.  in  Lon- 
don Jan.  3,  17-S9;  graduated  as  bachelor  of  laws  at  Cam- 
bridge in  1S12;  practised  as  a  barrister  in  chancery  until 
1823,  when  he  became  counsel  to  the  colonial  department, 
and  afterward  also  to  the  board  of  trade;  in  1834  was  made 
Under-Secretary  of  state  for  the  colonies,  retiring  from  office 
in  1847,  when  he  was  knighted,  and  in  1849  became  regius 
professor  of  modern  history  in  the  University  of  Cambridge. 
lie  was  for  many  years  a  contributor  to  the  Edinburgh  Re* 
view,  for  which  he  furnished  many  brilliant  articles,  a  por- 
tion of  which  have  been  collected  under  the  title  Essays  m 
Ecclesiastical  Biography  (1840;  4th  ed.,  with  a  biographi- 
cal notice  bv  his  son,  I860).  He  published  Lectures  on  the 
Hiiton,  of  France  (1851).     D.  at  Coblentz  Sept.  15,  1859. 

Stephen  (James  Fitzjames),  son  of  Sir  J.  Stephen,  b. 
in  Mar.,  1829  ;  was  educated  at  Trinity  College,  Cambridge, 
where  he  took  his  degree  in  1852;  was  called  to  the  bar  in 
1851;  became  recorder  of  Newark-on-Trent,  and  in  I8fi9 
was  appointed  legal  member  of  the  council  of  the  governor- 
general  of  India,  remaining  there  until  1872,  during  which 
period  he  endeavored  to  consolidate  and  simplify  Indian 
law.  He  has  published  Essays  by  a  Barrister  (1862), 
General  View  of  the  Criminal  Law  of  England.  (1803),  and 
Liberty,  Equality,  and  Fraternity  (1873). 

Stephen  (Leslie),  nephew  of  Sir  James,  b.  in  England 
about  1835 ;  graduated  at  Trinity  College,  Cambridge, 
where  he  became  fellow  and  tutor;  took  orders  in  the 
Church  of  England;  has  contributed  largely  to  the  liter- 
ature of  Alpine  travel;  is  editor  of  the  Cornhill  Magazine, 
and  author,  among  other  works,  of  Hours  in  a  Library  (2 
vols.,  1874-76),  a  collection  of  acute  literary  criticisms. 

Stephen  Hut  hoi  i.  descended  from  a  celebrated  Hun- 
garian family;  was  woiwode  of  Transylvania  when,  on  ac- 
count of  his  marriage  with  Anna  Jagellon,  a  daughter  of 
Bigismund  Augustus,  he  was  elected  king  of  Poland  in 
157".,  after  the  flight  of  Henry  of  Anjou.  He  reigned  until 
1587,  and  was  much  loved  by  his  subjects.  Although  a 
zealous  Roman  Catholic,  he  was  tolerant  and  just.  lit1  put 
the  Jesuits  at  the  head  of  the  new  university  which  he 
founded  at  Wilna,  and  gave  them  many  other  preferments, 
but  their  exertions  in  order  to  induce  him  to  put  down  by 
force  the  Reformation  in  Poland  were  in  vain.  In  military 
respects  he  was  successful,  and  humiliated  the  Russians 
several  times.  With  his  son,  Gabor  Bathori,  who  was 
woiwode  of  Transylvania  1608-13,  but  not  king  of  Poland, 
the  male  line  of  the  family  became  extinct. 

Ste'phens,  county  of  N.  W.  Texas,  the  name  having 
been  changed  from  Buchanan  in  1862.  The  surface  is  di- 
versified with  hills  and  valleys,  and  is  generally  well  wa- 
tered. Stock  -  raising  is  the  principal  industry.  Cap. 
Brcckenridge.     Area,  about  900  sq.  in.      P.  330. 

Stephens,  or  Stephanus  [Fr.  Estienne  or  Etienne"], 

a  family  of  French  printers,  several  of  whom  were  also 
noted  as  scholars.  Henry  Stephens,  the  founder  of  the 
house  (b.  about  1460;  d.  in  1520),  established  himself  in 
1502  as  a  printer  in  Paris,  where  his  works  became  famous 
for  the  accuracy  and  beauty  of  their  typography.  He  was 
aided,  and  afterward  succeeded  in  business,  by  his  three 
sons,  the  most  distinguished  of  whom  was  RoBBR-T  (b.  1503; 
d.  Sept.  7,  1559),  who  was  eminent  as  a  scholar,  and  in  1531 
began  the  publication  of  his  great  Dictionarium}  sen  The- 
aaurus  Lingua  Latins,  of  which  he  put  forth  three  editions, 
the  last  in  1545,  and  which  has  been  several  times  repub- 
lished. He  also  published  editions  of  the  Bible,  with  imli-s 
which  were  censured  by  thcSorbonne:  but  Stephens  was 
protected  by  Francis  I.,  who  had  made  him  royal  printer. 
After  the  death  of  the  king,  the  Sorbonne  prohibited  the 
sale  of  his  Bibles,  and  he  was  obliged  to  take  refuge  in 
Geneva,  where  he  died.  He  published  nearly  a  dozen  com- 
plete editions  of  the  Bible  in  Hebrew,  Greek,  Latin,  and 
Krench,  and  numerous  separate  editions  of  the  New  Testa- 
ment in  various  languages,  besides  many  other  very  im- 
portant works.  The  present  division  of  the  New  Testament 
into  verses  was  made  by  him. — After  he  had  taken  refuge 
in  Geneva,  the  business  in  Paris  was  conducted  by  his 
younger  brother,  Charles  (b.  1504:  d.  1564),  who  was  ap- 
pointed printer  to  Henry  IP,  and  put  forth  numerous  clas- 
sical and  scientific  works. — Henry,  son  of  Robert  <  I > -  1528; 

d.  -Mar..  PV.IS),  was  especially  eminent  as  a  Greek  Scholar, 
and  carried  on  his  business  at  first  in  Paris,  and  afterward 
in  Geneva,  lie  ruined  himself,  financially,  by  the  publica- 
tion of  his  immense  Titesaurus  Lingua  Qrscca  (1572,  5  vols, 
fob,  reprinted  with  additions  London  (bj  Vnlpy)  1*15-2S, 
and  again  Paris  (by  Didot),  9  vols,  fol.,  1831  85),  for  at 
tli  at  time  G  red<  students  were  too  few  in  number  to  a  flu  id 
purchasers  for  an  edition,  lie  subsequent!  v  travelled  frOD 
place  to  place,  visiting  all  the  principal  libraries,  for  the 


purpose  of  collecting  materials  for  various  works,  which 
he  procured  to  be  printed  by  others.  Among  these  works 
is  his  La  Pricellence  dn  Langage  francois  (1570). — Paul, 
the  son  of  Henry  (h.  1566;  d.  1627),  carried  on  for  many 
years  the  printing-business  at  Geneva. — Anthony,  the  son 
of  Paul  (b.  1592  :  d.  1674),  removed  from  Geneva  to  Paris, 
where  for  nearly  half  a  century  he  conducted  a  printing- 
house,  but  with  ultimate  ill-success,  and  died  at  the  Hotel 
Dieu  in  Paris  in  utter  destitution,  and  with  him  was  extin- 
guished the  line  of  famous  scholars  and  printers  which  had 
lasted  almost  two  centuries  and  through  five  successive 
generations. 

Stephens  (Alexander  Hamilton),  LL.B.,  b.  near 
Crawfordville,  Ga.,  Feb.  11.  1812;  was  graduated  at  the 
University  of  Georgia  in  1S32:  came  to  the  bar  in  1834  ; 
entered  upon  political  life  in  1830  as  member  for  Talia- 
ferro of  the  State  house  of  representatives;  was  succes- 
sively re-elected  to  the  same  office  until  1840;  declined  an 
election  in  1841 ;  the  next  year  was  chosen  State  senator  by 
the  same  constituency.  The  Western  andAtlanticR.K., 
which  links  Atlanta  with  Chattanooga,  owes  its  construc- 
tion chiefly  to  him.  In  1843  he  was  elected  member  of  the 
House  of  Representatives  of  the  U.  S.  That  office  he  oc- 
cupied for  sixteen  consecutive  years,  until  1859,  when  ho 
voluntarily  retired  to  private  life.  The  Compromise  mea- 
sures passed  by  the  Congress  of  1850,  which  for  a  time  gave 
peace  to  the  sections,  had  no  bolder,  abler,  or  more  elo- 
quent champion  than  Air.  Stephens.  lie  was  ehosen  a  del- 
egate to  the  State  convention  of  that  year — the  convention 
which  established  the  celebrated  "Georgia  platform."  In 
1855  he  united  with  the  Democrats  to  defeat  the  Know- 
Nothing  party.  In  the  Presidential  campaign  of  1860  he 
was  placed  at  the  head  of  the  Douglas-Johnson  electoral 
ticket.  He  was  a  delegate  to  the  State  convention  of  1861 
which  passed  the  ordinance  of  secession.  That  measure  he 
earnestly  opposed  by  speech  and  vote,  but,  whilst  he  advised 
against  the  policy  of  secession  for  existing  grievances,  he 
maintained  the  right  of  a  State  to  peaeeably  secede  from 
the  Federal  Union  for  sufficient  cause.  When  a  majority 
of  the  convention  passed  the  ordinance  of  secession,  he 
readily  acquiesced  in  their  decision.  He  was  a  member  of 
the  Confederate  provisional  congress;  was  chosen  Vice- 
President  of  the  provisional  government  of  the  Confederate 
States;  was  appointed  commissioner  to  the  convention  be- 
tween their  government  and  the  State  of  Virginia;  was 
elected  by  the  people,  without  opposition,  to  the  Vice-Presi- 
dency of  the  Confederacy  under  the  permanent  constitution, 
as  it  was  styled;  and,  when  in  Feb.,  1805,  the  fortune-  of 
the  Confederacy  were  desperate  beyond  the  reach  of  hope, 
he  was  placed  at  the  head  of  the  commission  on  the  part  of 
the  Confederate  States  government  in  the  famous  Hampton 
Roads  conference.  After  the  collapse  of  the  Confederacy, 
he  was  arrested  and  confined  a  prisoner  of  state  in  Fort 
Warren  for  five  months  ;  he  was  released  on  his  own  parole 
in  Oct.,  1865.  In  Feb.,  18G6,  the  general  assembly  elected 
him,  by  a  large  majority,  against  his  wishes,  freely  ex- 
pressed, to  the  office  of  U.  S.  Senator,  but  Congress  ig- 
nored the  restoration  of  Georgia  to  the  Union  under  the 
Presidential  proclamation  of  Andrew  Johnson  :  so  Mr.  Ste- 
phens was  not  allowed  to  take  his  scat  in  the  Senate.  He 
was  elected  a  member  of  the  43d  Congress,  and  also  of  the 
1  lili.  in  each  case  without  more  than  nominal  opposition* 
Mr.  Stephens  belongs  to  what  is  known  as  the  Jeffersonian 
school  of  American  politics,  and  of  course  among  the  car- 
dinal articles  of  his  political  creed  are  State  rights,  State 
sovereignty,  local  self-government :  he  has  always  advocated 
the  largest  liberty  of  the  citizen  compatible  with  the  attain- 
ment of  the  two  prime  objects  of  government — viz.  protec- 
tion  to    property   and  preservation   of  order.      Ho    is  the 

author    of    a     Constitutional    Vt'rir    ,,f  the     War    betireen     the 

States  and  of  a  Compendium  of  the  History  of  the  United 

States.  J.  D.  WaddELL. 

Stephens  (Ann  Sophia  \Vinteri>oth<am),  b.  at  Derby, 
Conn.,  in  L813 ;  in  1831  became  the  wife  of  Mr.  Edward 
Stephens;  soon  after,  they  went  to  Portland,  Me.,  where  in 
1835  37  she  edited  the  Portland  Magazine,  and  in  1836 
compiled  the  Portland  Sketch- Book,  a  volume  composed  of 
the  writings  Of  natives  Or  residents  of  that  eity.  In  1837 
they  removed  t"  New  York,  her  husband  subsequently  re- 
ceiving an  appointment  in  the  custom  house.  She  has 
edited  and  contributed  to  various  periodicals,  and  lias 
written  many  tales  ami  novels,  and  some  fugitive  poems. 
A  uniform  edition  of  her  works,  now  numbering  about  20 
vols.,  has  been  issued.  Among  tier  most  successful  novels 
are — Fashion  and  Famine  (1854),  The  Old  Homestead 
(1856),  Mary  Denoent  (I860),  Tfo  Bejeeted  Wife  (1 
Silent  Struggles  (1865),  Mabel's  Mistake  [1868  .  Wive*  and 
Widows  (1869),  Married  in  Ha.tr  (1870),  Th<  /.'■  ■ 
Bellt  |  1872),  Bellehood  and  Bondagt  (1873),  and  Phi 

I  "  ■  pi     u  ncc  (1874). 
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Stephens  (Edward  Bell),  b.  at  Dublin,  Ireland,  in 
1797-   ....,    foi  li     assistant  professor  of  chemistry 

at  Dublin  :  afterward  devoted  himself  t'>  literature  at  Lon- 
don, writing  for  several  magazines,  and  was  one  of  the 
-t  of  the  "  special  correspondents/'  having  spent 
IPS  in  Spain  in  the  service  of  the  Times  news- 
i  after  the  Carlist  war.  D.  at  Madrid 
Qct.  10.  1844.  Author  of  a  work  on  The  Basque  Provinces 
.  ■!-.'.  1837). 

Stephens  (EDWARD  Bowrinc).  b.  at  Exeter.  England, 

nh.at  1810;  studied  sculpture  under  E.  II.  Daily:  gained 

in  l  I  medal  of  the  Royal  Academy  for  an  alto- 

rilievo  of   The  /:■>/'/>•  of  the  Centaurs  ><»d  Lapithse;  spent 

three  vear-i  at   Rome,  where  he  produced   Satan  tempting 

I       and    Satan   vanquished,  both  of  which  figured  in  the 

bunion   Exhibition  of  1851;  and  executed,  among 

admired    works,    Eve   contemplating    Death    (1853), 

Euphrosym  and  Cupid  (1856),  The  Angel  of  the  Beeurree- 

ishii.  and  a  colossal  portrait-statue  of  Sir  Thomas 

D.  Aoland  I  L862  .     D.  May  2.  1857. 

Stephens  ( HF,Nuv).b.  at  Keerpoy,  Den  gal.  British  India, 
in  1795;  studied  agriculture  at  the  University  of  Edinburgh, 
an  1  in  1815  commenced  practical  farming,  undertaking 
rc-earches  which  were  published  in  his  standard  works, 
The  Book  of  the  Form  (3  vols.,  1842-44),  Manual  of  Prac- 
tical Draining  (1846),  Catechism  of  Practical  Agriculture 
(1855),  and  Book  of  Farm-Buildings  (1861),  He  was 
Bditor  of  the  Scottish  Journal  <>/  Agriculture  IS32— 54,  and 
was  awarded  at  the  great  Exposition  of  Paris  1855  a  gold 
medal  for  his  very  useful  writings. 

Stephens  (Jaxes  Francis),  b.  at  Shoreham,  Sussex, 
England,  Sept.  10.  1792:  was  for  many  years  a  clerk  in  the 
admiralty  office;  president  of  the  British  Entomological 
S  icietyj  and  an  enthusiastic  writer  and  collector  upon  his 
favorite  branch  of  natural  history.  His  collection  of  Brit- 
ish inserts  was  by  far  the  most  complete  in  existence.  D. 
at  Kennington,  near  London,  Dec.  22,  1853.  Author  of 
Illustrations  of  British  Entomology)  or  a  Synopsis  of  British, 
Tnsects  (London,  86  parts,  12  vols.,  1828-46),  .1  Systematic 
f  Catalogue  of  British  insects  ( 1  829 ),  Afonw  nclature  of  British 
Tnsects  (18291,  Manual  of  British  Coleoptera  (1839),  of 
various  Catalogues  of  British  Lepidoptera  in  the  British 
\l  ■■  •■<  nm,  and  contributed  largely  to  periodicals  devoted  to 
natural  history. 

Stephens  (John  Lloyd),  b.  at  Shrewsbury,  N.  J.,  Nov. 
28,  1805;  graduated  at  Columbia  College  1822  j  studied  law 
at  Judge  Gould's  law-school  at  Litchfield,  Conn. ;  practised 
his  profession  eight  years  in  New  York  City  ;  made  a  tour 
through  Italy,  Greece,  Turkey,  Russia,  Poland,  and  Ger- 
many, and  a  second  tour  to  Egypt  and  Palestine;  con- 
tributed to  Hoffman's  American  Monthly  Magazine  a  series 
of  letters  describing  bis  travels,  which  were  so  well  re- 
reive  1  as  to  induce  the  publication  of  fuller  narratives  in 
his  Incidents  of  Travel  in  Egypt,  Arabia  Petrtea,  and  the 

Hdtj    Land   (New    York,    2    vols.,    Is.'mJ    and    Incidents    •</ 

Travel  in  Greeec,  Turkey,  Russia,  and  Poland  (2  vols., 
1S3S);  was  appointed  in  1S39  by  Pves.  Van  Buren  a 
special  commissioner  to  Central  America  for  the  purpose 
of  negotiating  a  treaty  with  that  republic,  which  he 
found  distracted  by  the  civil  war  which  soon  put  an  end 
to  the  confederation,  and  was  unable  to  effect  his  object; 
proceeded  to  Costa  Rica;  journeyed  northward  by  land 
through  Nicaragua,  Honduras,  and  San  Salvador  to  Gua- 
temala, visiting  all  the  principal  cities,  and  giving  spe- 
cial attention  to  the  wonderful  remains  of  ancient  cities, 
especially  those  of  Copan,  of  which  accurate  daguerreo- 
types and  drawings  were  made  by  his  companion,  Mr.  F. 
Catherwood  :  proceeded  through  Northern  Guatemala  to 
Chiapas,  Tabasco,  and  Yucatan,  examining  the  vast  ruins 
of  Palenque,  CJxmal,  and  other  ancient  cities,  which  he  was 
the  fust  to  make  known  with  any  approach  to  accuracy  by 
his  celebrated  work,  Incidents  "i  Travel  in  Central  America, 
Chiapas, and  Yucatan  (New  York,  2  vol*.,  1841);  returned 
to  Yucatan,  and  in  1841,  with  Mr.  Catherwood,  equipped 
for  a  more  careful  archaeological  survey,  the  important  re- 
sults of  which  were  erabodie  l  in  his  Incidents  of  Travel  in 
Yucatan  (2  vols..  L843).  In  1846,  Mr.  Stephens  was  a del- 
egate to  the  convention  for  revising  the  constitution  of  New 
ame  in  1847  an  active  organiser  and  officer  of 
the  first  Ocean  Steam  Navigation  Co. :  made  the  vovage  to 
Bremen  in  the  first  steamship  (the  Washington)  of  the  new 
line;  t<>  >k  part  in  the  enterprise  projected  after  the  dis- 
covery .,i  gold  in  California  for  the  construction  of  a  rail- 
road a<r>'-s  the  Isthmus  of  Panama,  becoming  successively 
vice-president  and  president  of  the  company;  travelled 
over  the  isthmus  inspecting  the  route:  visited  Bogota, 
and  negotiated  with  the  government  of  New  Granada  the 
contract  for  that  work  1849,  and  personally  superintended 
it-  construction  during  two  successive  winters.  1850—52, 
thereby  contracting  the  disease  of  which  he  d.  in  New  York 


Oct.  10, 1852.  A  monument  has  been  placed  at  the  highest 
point  traversed  by  the  Panama  R.  R.  to  his  memory. 

Stephens  (Lintox),  b.  near  Crawfordville,  Ga.,  July  1, 
1  ^_'.'.,  a  brother  of  A.  II.  Stephens;  was  graduated  at  the 
State  University  1843;  his  professional  studies  in  the 
law  were  prosecuted  at  the  universities  of  Virginia  and 
Harvard.  He  represented  for  a  series  of  years  the  coun- 
ties of  Taliaferro  and  Hancock  in  the  house  of  represen- 
tatives or  in  the  senate  of  Georgia.  At  the  age  of  thirty- 
five  he  was  appointed  by  the  governor  of  the  State  to  fill 
a  vacancy  on  the  supreme  court  bench.  His  decisions, 
running  through  three  volumes  of  the  Georgia  lie  ports,  are 
distinguished  for  precision,  perspicuity,  and  power  of  logic. 
He  was  a  delegate  to  the  convention  of  1861  which  passed 
the  ordinance  of  secession.  He  voted  against  that  measure, 
but  when  it  was  carried  by  a  decided  majority,  he  eleote  1 
to  share  the  fortunes  of  the  people  of  Georgia.  At  the  time 
of  his  death  (July,  14,  1872)  he  stood  at  the  head  of  the 
Georgia  bar.  J.  D.  Waddf.ll. 

Stephens  (William),  b.  on  the  Isle  of  Wight,  Eng- 
land, Jan.  28,  1671,  son  of  Sir  William,  lieutenant-gov- 
ernor of  that  island;  graduated  at  King's  College.  Cain- 
bridge:  studied  law  at  the  Middle  Temple;  sat  in  Parlia- 
ment 1696-1722  ;  settled  at  Charleston,  S.  C,  about  1730; 
was  appointed  secretary  of  the  colony  of  Georgia  1737 J 
became  '"president"  of  the  county  of  Savannah  1741. 
and  governor  of  Georgia  1743-50.  D.  in  Georgia  in 
Aug.,  1753.  Author  of  A  Journal  of  the  Proceedings  in 
Georgia  (London,  3  vols.,  1742).  His  biography  was  writ- 
ten by  a  son  under  the  title  of  The  Castfe-Buildrv,  or  the 
History  of  William  Stephens  of  the  hie  <>f  Wight  (London, 
1759). 

Ste'phenson,  county  of  N.  W.  Illinois,  bordering  on 
Wisconsin,  watered  by  Pecatonica  River,  and  intersected 
by  several  railroads.  It  has  an  undulating  surface  and 
fertile  soil.  Cattle,  horses,  sheep,  and  swine  are  raised, 
and  carriages,  saddlery,  woollen  goods,  and  iron  castings 
manufactured.  Staples.  Indian  corn,  wheat,  oats,  barley, 
potatoes,  and  dairy  products.  Cap,  Freeport.  Area,  550 
sq.  m.     P.  30,60$.* 

Stephenson  (George),  b.  at  Wylam,  Northumberland, 
England,  June  19,  1781,  the  son  of  a  poor  colliery  laborer. 
He  was  in  childhood  an  engine-boy;  was  gradually  pro- 
moted to  be  a  fireman,  and  in  time  was  placed  in  charge 
of  an  engine,  which  he  studied  until  he  had  mastered  its 
construction  so  as  to  be  able  to  take  it  apart  and  put  it 
together  again.  He  married  at  the  age  of  eighteen,  and 
was  taught  to  read  by  his  wife.  He  had  a  great  aptitude 
for  mechanics;  mended  shoes,  cut  out  garments,  and  re- 
paired clocks  at  odd  hours.  Accident  gave  him  an  oppor- 
tunity of  putting  in  motion  a  steam-engine  which  had 
been  disabled,  and  in  1^12  he  was  made  engine-wright  at 
Killing  worth  Colliery,  with  a  salary  of  £100  a  year,  upon 
which  he  declared  that  his  fortune  was  made.  The  prob- 
lem of  constructing  a  locomotive  steam-engine  was  then 
engaging  many  minds,  and  he  was  in  1814  the  first  to  con- 
struct one  which  would  move  upon  a  common  road.  While 
engaged  in  devising  improvements  upon  this,  he  observed 
the  increased  draught  in  the  furnace  produced  by  letting  the 
waste  steam  escape  up  the  chimney;  hence  originated  the 
steam-blast,  which  was  introduced  into  his  se:-ond  loco- 
motive, built  in  1815,  in  which  year  he  devised  a  miner's 
safety-lamp,  for  which  a  large  prize  had  been  offered  by 
colliery-owners ;  but  Sir  Humphry  Davy  having  simul- 
taneously invented  his  safety-lamp,  this  prize,  valued  at 
£2000.  was  awarded  to  him,  £100  being  awarded  to  Ste- 
phenson by  the  committee  ;  a  separate  subscription  of 
£1000  was  raised  in  I s 1 7.  which  was  presented  to  Stephcn- 
son,  and  his  lamp  is  still  in  use  in  some  English  collieries, 
Stephenson  now  turned  his  attention  to  improvements  in 
railways  as  well  as  engines.  The  first  railway  built  by 
him,  opened  in  1S22,  8  miles  long,  was  so  successful  that 
in  the  next  year  he  was  appointed  engineer  of  the  railway 
recently  authorized  to  be  constructed  between  Stockton  and 
Darlington,  and  in  1*2.3  of  the  Liverpool  and  Manchester 
line,  which  was  commenced  in  1S26.  He  had  in  the  mean 
time  set  up  an  establishment  at  Newcastle-upon-Tyne  for 
the  manufacture  of  locomotives.  At  this  time  the  best  en- 
gineers held  that  the  use  of  locomotives  was  practically 
impossible,  and  that  safety  and  speed  could  be  attained 
only  by  stationary  engines  placed  at  short  intervals  along 
the  line.  Stephenson  persuaded  the  directors  of  the  rail- 
way company  to  offer  a  reward  of  £500  for  the  best  loco- 
motive which  should  be  adapted  for  their  u=o.  and  ^et  him- 
self at  work,  with  the  aid  of  his  son.  to  devise  such  a  one. 
The  public  trial  took  place  Oct.  6.  1S29,  and  the  prize  was 
adjudged  to  have  been  gained  by  his  engine,  the  Rocket  (see 
RAILROAD),  which  attained  an  average  speed  of  14  mile?  an 
hour,  and  for  a  short  distance  was  driven  at  the  rate  of  29 
miles.     For  the  next  fifteen  years  he  was  actively  engaged 
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as  a  railway  engineer  and  contractor  in  England  and  on  the 
Continent,  still  earning  on  his  great  locomotive-factory  at 
Newcastle,  and  also  engaging  largely  and  profitably  in  coal- 
mining and  limeworks.  lie  parsed  the  closing  years  of  his 
life  at  his  magnificent  scat  of  Tap  ton  Park  in  Derbyshire 
D.  Aug.  12,  1S4S,  leaving  behind  him  a  memory  in  every 
respect  noble.  He  retained  during  nil  his  life,  in  speech 
and  manners,  much  of  the  rustic  simplicity  belonging  to 
his  early  life,  and  declined  the  honor  of  knighthood,  which 
was  urged  upon  his  acceptance;  but  by  common  consent 
he  has  received  the  title  of  "the  father  of  railways,"  and  in 
1862  a  colossal  bronze  statue  was  erected  in  honor  of  Into 
at  Newcastle-upon-Tyne.  (See  Smiles,  Life  of  George 
Stephenxnn  (1857;   enlarged  in  1864,  and  again  in  ISGS).) 

Stephenson  (Robert),  son  of  the  preceding,  b.  at  Wil- 
lington,  near  Newcastle-upon-Tyne,  Oct.  16,  L803.  His 
early  years  were  marked  by  few  advantages,  but  as  his 
father's  circumstances  improved  ho  gave  his  son  the  best 
education  within  his  means,  and  in  1S22  sent  him  to  the 
University  of  Edinburgh,  where  he  remained  a  year  study- 
ing chemistry,  mathematics,  and  geology,  after  which,  for 
another  year,  he  assisted  his  father  in  railway  surveying 
and  in  the  locomotive-works  at  Newcastle.  In  1824  he  ac- 
cepted an  engagement  to  go  to  South  America,  where  for 
three  years  he  superintended  the  working  of  the  Colombian 
Mining  Association.  He  then  returned  to  England,  where 
he  aided  his  father,  partly  in  laying  down  the  line  of  the 
Liverpool  and  Manchester  Railway,  but  more  especially 
in  the  locomotive-works;  and  to  him  more  particularly 
than  even  to  George  Stephenson  belongs  the  honor  of 
the  practical  development  of  the  locomotive  railway-engine. 
lie  was  appointed  engineer  of  the  London  and  Birming- 
ham Railway,  which,  built  wholly  under  his  direction,  was 
opened  in  1838,  and  from  this  time  he  was  employed  in 
similar  undertakings  at  homo  and  abroad.  His  attention 
was  in  the  end  turned  especially  to  the  subject  of  iron 
bridges  for  railways,  and  of  these  he  constructed  several 
of  the  most  stupendous  in  the  world,  notable  among  which 
arc  the  high-level  bridge  crossing  the  Tync  at  Newcastle, 
the  viaduct  over  the  valley  of  the  Tweed  at  Berwick,  the 
Conway  tubular  bridge,  the  Britannia  tubular  bridge 
crossing  the  Menai  Straits,  the  Victoria  tubular  bridge 
over  the  St.  Lawrence  in  Canada,  and  those  crossing  the 
Nile  at  Benah  and  Katfre  Azzayat  in  Egypt.  In  1S47  he 
was  returned  to  Parliament  for  Whitby,  retaining  his  seat 
until  his  death.  He  was  a  prominent  member  of  several 
Scientific  associations,  received  the  great  gold  medal  of 
honor  from  the  French  Industrial  Exposition  of  1S55,  and 
was  president  of  the  Institute  of  Civil  Engineers  from  1855 
to  1858.  Ho  published  a  Description  of  the  Locomotive 
Steam-Engine  (1838),  Report  on  the  Atmospheric  Railway 
System  (1844),  and  The  Great  Exhibition,  Us  Palace  and 
Contents  (1851).  D.  Oct.  12,  1859.  He  was  buried  in 
Westminster  Abbey,  where  a  memorial  window  of  stained 
glass  has  been  placed  to  his  memory.  (See  Smilcs's  Life 
of  George  Stephenson  'enlarged  editions  of  1864  and  1868), 
an  I  Life  of  Robert  Stephenson,  by  J.  C.  Jeaffreson  and  W. 
Polo  (1864).) 

Ste'phensport,  p. -v.,  Breokenridge  co.,  Ky.,  on  Ohio 
River.      P.  100. 

Ste'phensville,  p. -v.,  cap.  of  Erath  co.,  Tex.,  on 
Bosque  River.     P.  I  62. 

Ste'phentown,  p. -v.  and  tp.,  Rensselaer  co.,  N.  Y.,  on 
Harlem  Extension  R.  R.     P.  21;;::. 

Step'ncy,  p. -v.,  Monroe  tp.,  Fairfield  co..  Conn.,  on 
Hun, atonic  R.  R, 

Steppe,  the  name  given  by  the  Tartars  to  the  plains  of 
Central  Asia..  They  are  usually  covered  with  grass,  and 
correspond  in  their  aspects  and  relations  t->  the  prairies  of 
the  U.  S.  and  tho  llanos  ami  pampas  of  South  America. 
(Sec  Prairie.)  .1.  S.  Newberry. 

Steppe  Murrain.     See  Kivnfiitpr.sT. 

Step'toe  (Kim-Aim  Ji:\mim.  b.  in  Virginia  in  I816j 
graduate  1  at  West  l\.int  ls;i7;  was  distinguished  in  the 
Florida  war  1838-42;  was  assistant  instructor  of  infantry 
tactics  at  W\^l  Point  1842  13;  commanded  a  batterj  of 
light  artillery  in  the  Valley  of  Mexico  1847  ;  was  bre  vetted 
for  gallantry  at  Cerro  Gordo  and  at  Chap ul tepee  ;  declined 
the  governorship  of  Utah  Territory  1854;  became  major 
of  the  0th  Ini'intry  1855;  was  in  command  of  an  expedition 
against,  the  Indians  of  Washington  Territory  Apr.,  1856; 
was  in  a.  I  e  lieutenant  colonel  of  tOtb  Infantry  1856,  and  re 
Bigned  Nov.  1, 1861.    It.  near  Lynchburg,  Va.,  Apr.  1,  1865. 

Sterculia'cesc  [from  Sterculia,  o d'  the  genera],  a 

natural  order  of  exogenous  tiers,  shrubs,  and  herbs, stly 

tropical.     .Many  of  the  trees  arc  of  prodigious  si/.e,  bui  h  h 
tho  baobabs,  and  those  of  the  genera  Bombax  ami  Oetba. 
Many  of  them  produce  abundantly  a  Bubstance  called  silk- 
cotton,  which  resembles  true  cotton,  but  will  not  spin  well. 


The  wood  is  often  very  light  and  soft.  The  order  contains 
medicinal  plant-;,  and  produces  some  excellent  fruits,  some 
gums,  a  few  valuable  bark-fibres,  and  a  number  of  useful 
timber-trees.     Rut  its  most  important  product  is  chocolate, 

from  the  oily  seeds  of  Thvuhnnna  rtirno.  it  is  usual  to 
divide  the  order  into  three  sub-orders — Iiombacea?,  Ilelic- 
terea?,  and  Sterculiese — but  some  make  six  or  more  sub- 
orders, and  assign  Bombacea?  to  Malvacem. 

Stere.  Sec  Weights  and  Measures,  by  Pees.  F.  A.  P. 
Barnard. 

Sterelmin'tha  [Or.  oreped?,  "solid,"  and  tkftivs, 
"worm"],  a  name  applied  by  Prof.  Owen  to  those  intesti- 
nal worms  which  are  destitute  of  an  intestinal  cavity,  the 
"  Vers  Intcstinaux  Parenchymateux  "  of  Cuvier.  The 
group  so  named  was  regarded  as  a  "  class  "  of  Entnzoa,  and 
characterized  by  "the  nutrient  canals  or  cavities  excavated 
in  the  parenchyma  of  tho  body;"  and  to  it  weir  referred 
tho  ''orders"  Ticnioidca,  Trematoda.  (containing  the  tur- 
bellarians  as  well  as  true  trematods),  and  Acanthoceph- 
ala.  The  class  is  an  artificial  one,  not  adopted  by  modern 
naturalists.      (Sec  T/ENIOIDEA,  TREMATODA,  and  Tl  RBELLA- 

itiA.)  Theodore  (Jill. 

Ste'reOSCOpe     [Or.    o-repeo?,     "solid,"    and    aKOireip,    to 

"view"],  a  modern  optical  instrument  by  means  of  which 
two  plane  representations  of  a  natural  object,  taken  from 
different  points  of  view,  may  be  so  united  as  to  form  a  sin- 
gle impression  of  the  object  in  relief.  Binocular  vision, or 
the  dissimilarity  of  the  two  pictures  as  seen  by  each  eye 
separately,  has  been  known  for  more  than  2000  years. 
Euclid  (300  or  more  it.  a),  Galen  (  131  a.  D.),  Leonardo  da 
Vinci  (1584),  Baptista  Porta  (1593),  Aguilonius  (1613), 
Gassendi  ( L658),  Harris,  Smith,  Porterfield,  and  others  of 
later  date  have  either  distinctly  alluded  to  or  fully  de- 
scribed the  phenomenon.  In  1823  the  attention  of  Mr. 
Elliot  was  called  to  the  subject  of  binocular  vision  In  con- 
nection with  the  estimation,  by  the  eye,  of  distance.  About 
1834  he  conceived  the  idea  of  constructing  an  instrument 
which,  by  combining  two  dissimilar  plane  representations 
of  an  object,  would  produce  the  effect  of  relief.  This  idea 
he  did  not  carry  into  execution  till  1839.  In  the  mean 
time.  Wheatstone  made  a  communication  to  the  British 
Association  in  I  s;{S,  on  the  physiology  of  vision,  and  ex- 
hibited a  reflecting  stereoscope  of  his  own  construction. 
The  difficulty  of  procuring  pictures  which  should  differ 
from  each  other  only  as  the  two  impressions  upon  the  eyes 
of  a  single  spectator  differ,  proved  almost  insuperable  before 
the  discovery  and  application  to  stereoscopic  purposes  of 
photography.  In  monocular  vision,  or  vision  with  one  eye, 
I  he  effect  of  relief  is  produced,  as  in  the  most  perfect  plane 
pictures,  by  shadow  and  the  delicate  gradation  of  tints.  In 
binocular  vision  the  effect  is  produced  by  the  superposition 
of  the  image  formed  by  an  object  on  one  retina  upon  that 
formed  on  the  other.  In  viewing  solid  objects  each  eye 
sees  an  image  slightly  differing  from  thai  seen  by  the  other. 
A  thin  book  held  edgewise  eight  or  ten  inches  in  front  of 
the  nnse  will  look  differently  to  the  two  eyes  of  a  spectator  ; 
the  right  eye  will  see  the  back  and  part  of  the  right  cover, 
while  tho  left  eye  will  seethe  back  and  part  of  the  left  cover. 
Both  eyes  at  once  will  see  the  back  and  a  portion  id'  both 
covers;  seeing  at  the  same  time  somewhat  round  the  sides, 
i  he  oh j eel  i.--  man  Host  1\  solid.  The  binocular  camera  takes 
two  such  impressions  ;is  would  simultaneously  form  them- 
selves upon  the  two  cyQ^  of  a  spectator.  These  two  images 
are  then  united  either  by  a  muscular  effort  of  the  eye  itself 
or  by  means  of  reflectors  or  refractors,  and  a  single  image, 
standing  out  in  relief,  is  tho  result.  Tho  earliest  form  of 
stereoscope,  W liealst one's  reflecting  stereoscope,  is  cum- 
brous and  expensive;  many  Other  forms  have  since  been 
used,  but  all  arc  constructed  upon  the  same  principle.  Tho 
two  impressions  are  displaced  by  means  of  mirrors,  lenses, 
prisms,  or  the  muscular  effort  of  tin-  eyes  themselves,  BO 
that  the  one  is  superimposed  upon  the  other.  It  is  found 
that  a  -ingle  Un-  cut  into  halves  or  quarters  is  better  than 

two  whole  lenses,  the  curvature  being  more  accurately  alike, 

and  Only  the  inner  half  of  (he  lens  being  essential  to  the 
proper  displacement  of  the  pictures.  The  stereoscopic  effect 
of  relief,  bowei  er,  is  not  produced  by  the  superposition  of 
the  two  pictures  merely;  for  if  the  two  arc  united  in  the 
most  porfect  way  by  means  of  a  camera,  the  resultant  pie 
tui'e  is,  to  monocular  vision,  blurred  and  imperfect.  This 
inn-  picture,  however,  when  viewed  binooularly,  ia  seen 
di  i  incl  and  in  perfect  relief.  Distance  is  estimated  prin- 
cipally by  the  convergence  of  the  optic  axes  of  both  e\  es 

upon  an  object.      The  eyes  look"  upon  a  solid  by  com  Crging 

upon  s e  i point  their  optic  axes,  and  estimating  the 

distance  of  that,  point  by  the  angle  of  convergence ;  this 
point  is  perfectly  distinot,  though  the  remainder  of  the 
solid  is  indistinct.     Running  quickly  from  point  to  point 

Over  the  surface  of  the  soli. I.  each  point  ha-  iti  disl  tHOe 
from  (he  eyes  separately  estimated,  and  the  obje 
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in  relief.  It  is  the  same  in  the  c:ise  of  stereoscopic  vision: 
the  two  pictures  superimposed  differ  from  each  other,  but 
at  a  certain  focal  distance  all  corresponding  points  in  the 
two  are  made  to  unite.  The  distance  of  the  point  of  union 
is  estimated  by  the  eye,  and  so  in  turn  each  point  has  its 
distance  from  the  spectator  estimated,  and  the  stereoscopic 
image  stands  out  in  as  clear  relict  as  the  solid  from  which 
the  two  impressions  were  derived.  The  constant  change 
in  the  muscles  of  the  eye  to  effect  the  union  of  the  two  im- 
pressions is  difficult  to  some  people,  or  even  impossible; 
in  some  cases  the  two  eyes  of  the  spectator  have  different 
focal  distances,  or  other  discrepancies  of  vision,  which 
make  it  difficult  to  see  stereoscopic  images  in  relief  and 
single. 

The  earliest  refracting  stereoscope  was  made  by  Andrew 
Ross  for  Sir  David  Brewster,  and  was  exhibited  at  Bir- 
mingham in  1849,  but  no  attention  was  given  to  it  by  the 
English  opticians.  In  1850  the  inventor  carried  it  to 
France,  and  submitted  tho  instrument  to  the  Abbe  Mni- 
gno,  and  to  M.  Soleil  and  M.  Duboscq,  the  eminent  Paris- 
ian opticians.  M.  Duboscq  began  at  once  constructing 
lenticular  stereoscopes, and  executed  many  beautiful  slides, 
which  soon  attracted  thousands  of  spectators.  In  thegreat 
Exhibition  of  1851,  M.  Duboscq  exhibited  a  fine  stereo- 
scope, which  for  the  first  time  attracted  attention  in  Eng- 
land. The  demand  soon  became  immense,  and  opticians 
of  all  kinds  devoted  themselves  to  their  construction.  A 
long,  bitter,  and  fruitless  controversy  arose  between  Sir 
David  Brewster  on  his  own  behalf  and  that  of  Elliot,  and 
Wheatstone  on  his  own  behalf,  in  regard  to  the  priority  of 
the  invention  of  lenticular  stereoscopes. 

The  lenticular  stereoscope,  which  is  the  most  common 
form,  generally  consists  of  a  pyramidal  wooden  box,  black- 
ened on  the  inside  and  having  a  lid  to  admit  the  light  from 
above  if  the  pictures  are  opaque.  The  bottom  of  the  box 
is  made  of  fine  ground  glass  for  transparent  pictures  ;  in 
tho  top  of  the  box  are  fitted  two  lenses  (or  half  or  quarter 
lenses,  as  the  case  may  be).  The  bottom,  holding  the 
"  slide."  and  the  top,  with  the  lenses,  may  be  made  to  ap- 
proach or  recede  from  each  other  to  suit  different  eyes. 
Among  the  various  forms  of  the  instrument  may  be  men- 
tioned the  reflecting  stereoscope  of  Wheatstone  ;  the  single 
reflecting  stereoscope,  where  the  direct  impression  from  the 
picture  on  one  eye  is  superimposed  upon  a  reflected  impres- 
sion upon  the  other  eye  ;  the  double  reflecting  stereoscope, 
where  both  impressions  are  reflected;  the  total  reflection 
stereoscope,  where  a  single  prism  is  used,  and  one  image  is 
refracted,  totally  reflected,  and  refracted  again,  while"  the 
other  impression  is  direct.  Of  refracting  stereoscopes  there 
arc,  among  others,  the  single  prism,  the  opera-glass,  the 
eye-glass,  the  reading-glass,  the  camera,  the  chromatic,  and 
the  microscope  stereoscopes.  Among  the  best  is  Smith  & 
Deck's  achromatic  stereoscope.  S.  B.  Herriok. 

Stereotyping.     See  Printing,  by  W.  S.  Paterson. 
Sterility.     See  Appendix. 

Ster'let  (Aeipenaer  rnthentts),  a  small  species  of  stur- 
geon  found  in  various  Russian  rivers  and  the  Caspian  and 
Black  seas,  into  which  they  empty,  and  esteemed  for  its 
flesh.  It  is  characterized  by  a  narrow,  pointed  snout,  which 
is  more  or  less  produced  (being  half  the  length  of  the  head 
or  thereabouts),  and  the  slightly  fringed  barbels:  the  dor- 
sal shields,  11  to  17,  are  moderately  developed,  the  lateral 
ones,  fill  to  70,  small,  and  the  abdominal,  13  to  15,  moderate; 
tho  -kin  is  densely  covered  with  minute  denticulated  ossi- 
fications of  subequal  size.  It  rarely  or  never  attains  a 
length  of  three  feet,  and  a  common  size  is  two  feet  in  length 
Mini  three  pounds  in  weight.  It  leaves  the  sea  in  May  and 
.Tunc,  and  ascends  the  rivers,  sometimes  very  high  up,  for 
the  purpose  of  spawning.  It  has  not  only  a  superior  repu- 
tation as  a  table-fish,  but  from  its  roes  is  made  the  best 
caviare,  which  constitutes  a  noteworthy  article  of  trade  in 
i.  It-  introduction  into  rivers  of  the  U.  S.  has  been 
strongly  recommended,  and  it  has  been  claimed  that  the 
Mississippi  and  Ohio  rivers  would  be  especially  suitable  for 
it.  The  Russian  government  has  introduced  it  into  waters 
about  St.  Petersburg,  and  -in  1*70  a  considerable  number 
ot  the  young  fry  were  transported  from  Russia  and  intro- 
duced  into  the  waters  of  Sutherlandshire,  Scotland,  in  ap- 

I';'r"",lv  - ]  '  mdition."    Their  embryonic  life  is  so  short 

that  it  is  difficult  to  transport  the  eggs  with  success,  but 

such  was  done  in  tho  case  just  cited.    Specimens  obtained 

lor  the  Brighton  aquarium  were  imported  in  the  wells  of  a 

fishing  I.  .at  from  the  Volga  River  to  St.  Petersburg  and 

thence  by  steamer  to  London.  Theodore  Hill. 

Sterling.     Sec  Pound  Sterling. 

Ster'ling,  p. -v.  ami  tp.,  Windham  co.,  Conn.    P.  1022. 

Sterling,  city  and  tp.,  Whitesides  CO.,  III.,  on  Chica-o 

and   North-western  and    Rockford    Rock    Island  and    St 

Louis  R.  Rs..  Ill)  miles  W.  „f  Chicago,  has  12  ehurches,  2 

academies,  and  3  high  schools,  2  banks,  fine  water-power 


manufactories  of   school  furniture,   flour,  and  wood   and 
iron  work.     P.  of  v.  3998  ;  of  tp.,  exclusive  of  city,  712. 
W.  F.  Eastman,  Ed.  "  Gazette." 

Sterling,  tp.,  Crawford  co.,  Ind.     P.  1327. 

Sterling,  p. -v.  and  tp.,  Worcester  co.,  Mass.,  on  Fitch- 
burg  and  Worcester  division  of  Boston  Clinton  and  Fitch- 
burg  and  on  Worcester  and  Nashua  R.  Rs.,  has  flourishing 
manufactures,  beautiful  scenery,  a  celebrated  camp-meeting 
ground,  12  public  schools,  a  good  town-hall  and  library 
and  :;  ehurches.     P.  1070. 

Sterling,  tp.,  Macomb  co.,  Mich.     P.  1549. 

Sterling,  tp.,  Blue  Earth  co.,  Minn.     P.  661. 

Sterling,  p. -v.  and  tp.,  Johnson  co.,  Neb.     P.  480. 

Sterling,  p. -v.  and  tp.,  Cayuga  co.,  N.  Y..  on  Lake 
Ontario  and  on  Lako  Ontario  division  of  Rome  Water- 
town  and  Ogdcnsburg  R.  R.,  includes  the  v.  of  Fair- 
haven,  the  N.  terminus  of  Southern  Central  R.  R.  P  of 
v.  237;  of  tp.  2S40. 

Sterling,  tp.,  Brown  co.,  O.     P.  1394. 

Sterling,  p. -v.  and  tp.,  Wayne  co.,  Pa.,  on  Delaware 
Lackawanna  and  Western  R.  R.     P.  1454. 

Sterling,  tp.,  Polk  co..  Wis.     P.  250. 

Sterling,  tp.,  Vernon  co.,  Wis.     P.  1060. 

Sterling  (John),  b.  at  Karnes  Castle,  Isle  of  Bute.  July 
20,  1806,  son  of  Edward  Sterling,  editor  of  the  London 
Timet ;  was  educated  at  Glasgow  and  Cambridge:  went  to 
London  in  1S27;  was  a  short  time  on  the  editorial  staff  of 
the  Athenseum,  and  during  a  part  of  1830-31  resided  fur 
his  health  in  the  West  Indies.  Returning  to  England,  lie 
took  deacons' orders  in  1834;  was  for  a  short  time  a  curate, 
but  soon  gave  himself  wholly  to  literary  studies  and  pur- 
suits. Among  his  works  are — Arthur  Coulngsby,  a  novel 
(1S33),  The  Onyx  Hint/  (originally  in  Blackwood's  Maga- 
zine ;  republished  1856),  Minor  Poems  (1SH9),  The  Election, 
a  poem  (1841),  and  Strafford,  a  drama  (1843).  Two  vol- 
umes of  his  Essays  inn/  Talcs  were  edited,  with  a  Memoir, 
by  Julius  C.  Hare  (184S),  and  Thomas  Carlvlc  has  written 
The  Life  of  John  Stcrlu,,/  (1851).  D.  at  Ventnor,  Isle  of 
Wight,  Sept.  18,  1S44. 

Sterling  Run,  p. -v.,  Lumber  tp.,  Cameron  co.,  Pa., 
on  Sinnemahoning  River,  and  on  Philadelphia  and  Eric 
division  of  Pennsylvania  R.  R. 

Sterling's  Mills,  p. -v.  and  tp.,  Robeson  co.,  N.  C. 
P.  108S. 

Sterling  Valley,  p. -v.,  Sterling  tp.,  Cayuga  co.,  N.  Y. 

Stern 'berg,  town  of  Austria,  province  of  Moravia, 
has  important  manufactures  of  linen  and  cotton  fa  lei-, 
which  arc  widely  known  under  the  name  of  "  Sternberg 
wares."     P.  13,500. 

Sterne  (Laurence),  b.  at  Clonmcl,  Ireland,  Nov.  24, 
1713,  son  of  a  lieutenant  in  the  British  army  ;  was  edu- 
cated at  Jesus  College.  Cambridge,  where  he  graduated  in 
1740:  entered  into  holy  orders,  and  was  presented  by  his 
uncle  with  the  valuable  benefice  of  Sutton,  Yorkshire,  to 
which  that  of  Stillington,  1J  miles  distant,  was  soon  after 
added.  Here  he  lived  for  nearly  twenty  years.  In  1759 
he  published  the  first  two  volumes  of  Tristram  Shaudy, 
which  became  popular  at  once,  anil  gained  for  him  from 
Lord  Falconbridgc  the  additional  curacy  of  Cotswohl.  He 
had  been  married  nearly  twenty  years,  and  now,  leaving 
his  wife  and  daughter  at  York,  he  went  to  London,  where 
or  upon  tho  Continent  most  of  the  remainder  of  his  life 
was  spent.  He  published  several  occasional  sermons,  and 
at  intervals  7  volumes  entitled  The  Sermons  of  Mr.  Yorich, 
or  Sermons  hy  Laurence  Sterne,  A.  M.,  Prebendary  of  York, 
etc.  1 1  700-00).  His  Life  ami  Opinion* of  Tristram  Shandy, 
flint.,  in  all  9  vols.,  was  published  at  intervals  (1759-67). 
The  Sentimental  Journey,  his  best  work,  was  written  in 
France,  from  which,  late  in  1707,  he  returned  to  London 
to  see  it  through  the  press.  D.  in  London  Mar.  18,  1788. 
The  latest  Life  of  Stcme  is  bv  Percy  Fitzgerald  (London, 
1864). 

Stern'hold  (Thomas),  b.  probably  in  Hampshire  about 
1500  ;  was  educated  at  Oxford,  and  became  groom  of  the 
chambers  to  Henry  VIII.  and  Edward  VI.:  with  John 
Hopkins  was  joint  author  of  the  first  version  of  the  Psalms 
into  English  metre.  His  1st  edition  appeared  in  1548,  and 
contained  19  Psalms;  the  2d,  All  such  Psalmes  nf  David  "« 
Thomas  Sternehold,  lute  Qroome  if  y6  Kino's  Maieslies 
Hi ,l.m,  didde  in  hi*  Lifetime  ilrme  Into  English  Metre 
( 1549),  contained  37  Psalms  translated  by  Sternhold  and  7 
bv  Hopkins.  Other  editions  followed  until  1562.  when 
The  Whole  liooke  of  Psalms  collected  into  English  Metre 
hi/  T.  Sternhold,  ./.  Hopkinn,  and  others,  conferred  irith 
the  Ebnte,  e-ith  opt  Notes  to  Sim/ them  withal,  was  annexed 
to  the  Book  of  Common  Prayer.     Of  the  entire  number  of 
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Psalms,  51  were  versified  by  Sternhold.  D.  in  Aug., 
1549. 

Stern'inre  [from  Sterna,  the  Latin  generic  name  of  the 
typical  genus,  and  the  sub-family  suffix,  -inse],  a  sub-family 
of  the  family  Laridae,  distinguished  by  the  straight  bill 
with  equal  projecting  mandibles,  which  are  always  com- 
pressed, and  attenuated  to  the  pointed  tips  ;  the  base  is  des- 
titute of  a  cere.  The  species  are  among  the  most  common 
and  familiar  birds  of  the  sea-eoast.  Several  resort  espe- 
cially to  the  low  sandy  islands  of  the  coast  of  the  U.  S., 
where  they  arc  sometimes  to  be  seen  in  immense  numbers, 
and  where  they  breed.  They  lay  from  two  to  four  eggs, 
generally  in  slight  depressions  in  the  sand,  and  sit  on  them 
chiefly  in  the  night  and  cold  weather,  leaving,  to  a  consid- 
erable extent,  to  the  sun  the  office  of  caloriticution.  The 
young  arc,  however,  tenderly  cared  for  by  the  mother. 
They  feed  chiefly  on  fish,  but  also  on  other  marine  animals. 
Species  are  found  in  all  parts  of  the  world,  and  72  are  re- 
cognized by  Mr.  G.  R.  Gray,  who  admits  only  four  genera: 
(l!  Sterna,  with  Ml ;  (2)  Uydrochelidon,  with  14;  (:i)  Oygis^ 
with  1  ;  and  (4)  Anoua,  with  7  species.     Theodore  Gill. 

Stern  optych'idoi*  [from  Stenioptyx — Gr.  mipvov,  the 
"breast,"  ami  Tn-i-f.  "fold" — the  chief  genus],  a  family  of 
fishes  of  the  order  Tcleocephali  and  sub-order  fsospondyli, 
all  containing  some  quite  peculiar  forms.  The  body  is 
compressed;  the  skin  naked,  but  with  rows  of  phospho- 
rescent spots  on  the  sides  below;  the  lateral  line  is  indis- 
tinct ;  the  head  eompressed  •  the  opercular  apparatus  incom- 
pletely developed;  mouth  with  moderately  deep  lateral  cleft; 
upper  jaw  with  its  margin  formed  above  by  the  intermax- 
illary, and  laterally  in  part  by  the  supramaxillary,  bones; 
teeth  on  t he  intermaxillary  as  well  as  supramaxillary  and 
dentary  bones,  and  sometimes  on  the  palate;  branchial 
apertures  continuous  below,  and  very  wide;  branchiostegal 
rays  S  to  10  ;  back  with  a  short  submedian  rayed  fin  anil  a 
posterior  small  adipose  fin;  anal  fin  variable  in  develop- 
ment: pectoral  tins  moderately  low  on  the  scapular  arch  ; 
ventral  fins  moderately  far  behind;  the  ovaries  commu- 
nicate by  oviducts  externally,  and  consequently  the  eggs 
are  expelled  directly  into  the  water;  pseudobranchise  are 
present.  The  family  thus  defined  is  identical  with  that  so 
named  by  Gunther  (Cat.  Fishes  B.  M.,  vol.  v.,  p.  3S4)  after 
the  exclusion  of  the  Chauliodon  tides.  It  includes  fishes 
which  are  mostly  inhabitants  of  the  open  or  deep  seas, 
and  of  small  size.  It  is  differentiated  into  two  sub-fam- 
ilies— viz.  (1)  .Sternoptychina?,  distinguished  by  a  rudi- 
mentary spinous  dorsal  fin,  with  the  genera  Stemoptvx 
and  Argyropelecus ;  and  (2)  Cocciina?,  characterized  by  the 
absence  of  the  spinous  dorsal  fin,  with  the  genera  ('<><-, -in 
and  Maurolieus,  It  is  doubtful,  however,  whether  these 
are  really  so  closely  related.  A  species  of  Maurolieus  (M. 
hnrcali»)  sometimes  wanders  to  the  northern  coast  of  the 
U.  S.  Theodore  Gill. 

Sternopys'idfr  [from  Stemopygits — Gr.  arepi-ov,  the 
"  breast,"  and  Trvyrj,  the  "  rump  " — one  of  the  chief  genera], 
a  family  of  fishes  of  the  order  Gymnonoti,  peculiar  to 
South  America,  and  embracing  spocies  nearly  related  to 
the  electrical  eel.  The  body  is  much  elongated  and  some- 
what eel-shaped,  but  witli  the  back  rounded  and  the  sides 
compressed  downward;  the  anus  is  situated  in  the  breast 
or  between  the  rami  of  the  lower  jaw;  cycloid  scales  arc 
developed;  the  head  is  conic,  more  or  less  produced  for- 
ward, and  naked;  the  opercular  apparatus  incomplete; 
the  mouth  terminal,  and  generally  very  small ;  the  upper 
jaw  not  protractile,  and  with  its  margin  formed  above  by 
the  intennaxillarics,  and  laterally  by  the  supramaxillaries  ; 
teeth  variable  in  development;  branchial  apertures  restrict- 
ed to  the  sides ;  branebiostegal  rays  4  or  5  ;  dorsal  fin  en- 
tirely absent,  or  at  most  represented  by  a  ray  less  band  in 
a  longitudinal  groove,  which  readily  becomes  detached 
except  anteriorly,  and  then  appears  as  a  whip-like  append 
age;  anal  fin  verymucb  elongated, and  extending  from  be- 
hind (he  ami'-  to  the  posterior  cud  of  the  body  :  can  da  I  absent 
or  small ;  pectoral  tins  normally  developed ;  ventrals  none; 
the  ovaries  have  oviducts,  and  hence  the  eggs  are  expelled 
from  them  directly  into  the  water:  the  stomach  is  a  offical 
sac,  and  pyloric  appendages  are  developed;  the  air  blad- 
der is  quite  peculiar  in  its  development,  and  is  connected 
with  the  ossicles  of  the  organ  of  bearing.  The  family  is 
especially  distinguished  from  all  except  the  electrical  eel 
[Electrophorida)  of  Smith  Amerioa,  and  the  Amblyopsida 
and  Aphredoderidoa  of  North  America,  by  the  advanced 
position  of  the  anus;  and  even  in  this  respect  the  species 
Sternarchorhjfnehm  and  Rhampkichthus  are  exceptional, 
inasmuch  as  in  them  the  nuns  is  even  considerably  in  ad- 
vance of  the  eyes,  and  olose  behind  the  symphysis  of  the 

lower    jaw.       In  m08t   ic-pccts  |he  species  are  related  to  the 

electrical  eel,  but  distinguished  by  the  development  of  the 
mesocoracoid  bones  and  other  anatomical  characters,  as 
well  us  the  presence  of  scales  and  the  want  of  the  elect  i  toal 


apparatus.  Many  species  dwell  in  the  fresh-water  streams 
and  lakes  of  South  America,  and  represent  as  many  as  six 
genera.  (See  Gunther* s  Catalogue  of  Fishes,  vol.  viii.  pp. 
1-9.)  Theodore  Gill. 

Sternothser'idsB  [from  Stemoih$sruat  the  typical  genus], 

a  family  of  turtles  (order  Testndinata )  of  the  group  IMeu- 
rodires,  peculiar  to  Africa  and  the  neighboring  islands. 
The  head  is  depressed  and  covered  with  symmetrical 
horny  plates,  and  the  temporal  muscles  with  hard  dermal 
shields;  the  zygomatic  arch  is  moderately  developed ;  the 
beak  is  naked;  the  lower  jaw  strong;  the  alveolar  surfaces 
of  the  jaws  thin,  and  with  thin  suhinarginal  ridges;  the 
shell  is  oval  and  depressed;  "the  hyostcrnal  bones  are  di- 
vided transversely,  giving  ten  bones  to  the  plastron  instead 
of  eight  ;"  the  feet  have  each  three  series  of  phalanges 
(Cope)  and  live  claws.  The  family  is  distinguished  from 
the  Pelomedusidse  by  Prof.  Cope  on  account  of  the  number 
of  bones  in  the  plastron  and  the  number  of  rows  of  pha- 
langes in  the  tect.  The  living  species  arc  confined  to  Africa 
and  the  island  of  Madagascar;  five  are  recognized  by  J.  E. 
Gray.  They  are  very  aquatic  in  their  habits,  and  rarely 
leave  the  water.  Theodore  Gill. 

Stcr'nuin  [Gr.  trrepvov],  or  Breast-Bone,  a  bony  or 
semi-cartilaginous  plate  which  serves  as  the  anterior  (or 
inferior)  point  of  union  of  many  of  the  ribs.  It  repre- 
sents the  blended  haemal  spines  of  the  dorsal  vertebrae.  In 
fishes,  butraehians,  and  serpents  it  is  absent.  In  tortoises 
it  becomes  the  lower  shell  or  plastron,  and  is  much  widened. 
In  most  birds  it  is  strongly  keeled  in  front,  the  keel  serving 
as  a  point  of  attachment  for  the  strong  wing-muscles.  In 
man  it  consists  of  three  pieces,  of  which  the  uppermost  is 
the  manubrium ;  the  next,  the  gladiolus;  and  the  lowest, 
the  ensiform  or  xiphoid  cartilage. 

Sternutation*     See  Sneezing. 

Stesich'orus,  b.  at  Himera  in  Sicily  632  n.  c. ;  attained 
a  great  reputation  as  a  lyrical  poet.  D.  oGO  or  552  B.  c. 
His  true  name  was  Tisias,  but  he  was  called  Stesichorus 
("arranger  of  choruses")  from  the  artistic  form  of  bis  poems, 
which  consisted  of  choral  odes  composed  of  strophes,  anti- 
strophes,  and  epodes,  like  tho  chorus  of  the  tragedy — a 
form  which  he  is  said  to  have  invented.  His  life,  as  told 
by  the  ancients,  is  full  of  fables,  but  his  fame  amon^  all 
connoisseurs  of  Greek  literature — Cicero,  Longinus,  Quin- 
tilian,  etc. — is  an  established  fact.  The  existing  fragments 
of  his  works  have-  been  edited  by  Kleine  (Berlin,  1828]  : 
they  arc  also  found  in  the  collections  by  Schncidewin.  /'. 
lectuB  Poesis  Grwcorum  (1S39J,  and  by  Bergk,  Poctx  Lyrici 
Grseci  i  1867). 

Steth'oseope  [Gr.  «rri)0o?,  the  "breast"  or  "chest," 
and  aKOTTtiv,  to  "examine"],  an  instrument  employed  by 
physicians  for  the  physical  exploration  of  the  chest.  The 
scientific  study  of  the  sounds  elicited  by  the  heart  and 
lungs,  and  to  a  minor  degree  by  other  organs,  as  the  stom- 
ach and  intestines,  is  termed  auscultation.  Direct  applica- 
tion of  the  ear  is  termed  immediate  or  direct  auscultation,  as 
distinguished  from  mediate  auscultation,  in  which  conduct- 
ing media — instruments — aro  interposed,  to  isolate,  con- 
vey, and  intensify  sound.  Laennec,  the  founder  of  meth- 
odical auscultation,  introduced  tho  solid  stethoscope,  a  tube 


Fig.  1. 


Fin. 


made  from  a  Bingle  pice 

of  wood  (Fig.   1).      This 

instrument,    modi  lied,    is 

chiefly  employed  in  Eu- 
rope.    It  is  from  111  to  11' 

inches  long,  has  a  flanging 

chest-piece       to       receil  G 

sound,   an    open    canal  to 

convey    sound,    the    solid 

structure  also    serving    to 

conduct,    it,    and    a    broad 

flat  ear-piece  for  apposi- 
tion   to    the    ear   and    the 

exclusion      of     extraneous 

sounds.    The  medical  pro- 

fession    is  indebted  to   the 

late   Dr.  Camman  of  New 

York  for  originating   tho 

"  binaural  "  or  "  double 
stethoscope/'  an  instrument  quite  generally 
used  by  American  physicians,  and  recog- 
nized abroad  (Fig.  2).   It  comprises  twodis- 

tinet    conducting    tubes    of  silver  plated    metal,  capped    by 
small    rubber    ear-pieces,   which    lit    the  external    aud 
canal,  so  \i<    to  exclude   external  sounds:    they  are  jointed, 

to  be  self  retaining  upon  tin-  listener's  heal,  and  receive 
through  flexible  rubber  connections  the  sound  collected  by 
a  single  flanging  chest-piece.  For  purpose-:  of  oarcful  di- 
agnosis, by  concentrating  local  sound,  conducting  it  to  the 
exclusion  of  surrounding  noise,  and  conveying  a  separate 
but  similar  ami  simultaneous  Impression  to  each  ear,  it  is 
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invaluable.  It  is  further  valuable  in  hospital  and  other 
.,,,!,:,  Ming  contact  of  the  listener's  head  with 
lj  patients.  It  is  es] iallj  service- 
able in  localizing  n  ol  •  ronds,  as  of  .-mall  cavities 
in  the  lungs,  valvular  diseases  of  the  heart,  and  in  an- 
eurism! An  advi  i  aring  or  murmur  generated  in 
the  long,  i  irtuous  conducting  passages  of  the  instrument 

i       uslj  :  habit  quickl;  i  nables 

,.,,      to  ignore  this  constant  sound.     The  best  aus- 
eferthe  unaided  ear  for  habitual  ohesl  exami- 

thi     i.  i1 pe  to  aid  in  special  and  ob- 

I   ie  habitual  use  of  the  stethoscope  blunts 
the  delicacy  of  the  hearing. 
E.  Darwin  Hi  dson,  Jr.     Revised  by  Willard  Parker. 
Stet'son,  p.-v.  and  tp.,  Penobscot  co.,  Me.     P.  937. 

Stettin',  town   <>f  Prussia,  eapital  of  the  provin F 

Pomorania,  on  the  left  bank  of  the  Oder,  at  its  entrance 
into  the  Stettiner-  Haff,  and  is  strongly  fortified.  The  site 
upies  is  hilly,  and  its  streets  are  consequently  unei  en, 
bnt  the  houses  are  neat  and  substantial,  and  many  build- 
ings, Bueh  as  the  royal  palace,  the  citadel  and  barracks, and 
the  town-hall,  arc  very  handsome.  Its  sugar-refineries, 
oil-mills,  glassworks,  breweries,  distilleries,  and  manufac- 
tures of  anchors,  sailcloth,  rope,  tobacco,  soap,  oandles, 
hais.  etc.,  are  very  important,  and  as  a  place  of  commerce 

it  is  the  si nd  port   of  Prussia.     Only  small  vessels  can 

rea.h  it.  however;  its  port  on  the  Baltic  is  SwinemUnde. 
P.  76,280. 
Stettin,  p. -v.  and  tp.,  Marathon  co.,  Wis.  P.  712. 
Stettiner-Hatf,  an  expansion  of  the  Oder,  covering 
an  area  of  about  200  sq.  in.,  with  a  depth  of  from  12  to  18 
feet,  and  communicating  with  the  Baltic  through  three  nar- 
row mouths,  the  Pene,  the  Swine,  and  the  Delvenow,  of 
which  the  middle  one  is  the  most  important. 

Steuart  (Sir  James  Denhah),  b.  in  Edinburgh  in 
171?,:  was  educated  at  the  University  of  Edinburgh;  be- 
came an  advocate;  married  the  daughter  of  the  earl  of 
Wemys,  and  was  rapidly  rising  in  his  profession  wdicn,  the 
rebellion  of  17  (.">  breaking  out,  he  espoused  the  cause  of  the 
Stuarts,  and  was  obliged  to  go  into  exile,  where  he  remained 
ten  years,  when  ho  was  permitted  to  return  to  Scotland, and 
his  estates  wore  restore  1  to  him.  He  published  Apologie 
du  Sentimt  "t  de  Monsit  ur  (•■  <  'hevalier  Newton  eur  I'ant 
Chronologit  dee  Greet  i  I  77:7  i  and  .An  Inquiry  into  the  Prin- 
of  Political  Bern /  i  1770),  which  preceded  by  sev- 
eral years  Adam  Smith's  Inquiry  into  the  nature  and  ('utteee 
of  tiic  Wealth  of  Nations.     I),  in  1780. 

Steu'ben,  county  of  N.  E.  Indiana,  bordering  on  Ohio 
and  Michigan,  draine  1  by  St.  Joseph's  and  Pigeon  rivers, 
and  intersected  by  Fort  Wayne  Jackson  and  Saginaw  K.  R., 
which  passes  through  its  capital.  The  surface  consists  of 
prairie  diversified  with  woodland,  and  the  soil  is  fertile. 
There  are  many  cattle,  horses,  sheep,  and  swine.  Staples. 
Indian  corn,  wheat,  oats,  hay,  wool,  and  dairy  products. 
Cap.  Angola.      Area.  340  Bq.  m.      P.  12.N54. 

Steuben,  county  of  S.  W.   Xew  York,  bordering  on 
Pennsylvania,  drained  by  Canisteo,  Conhoct  m,  an  1  Tioga 
rivers,  and  traversed  by  branches  of  Erie  and  other  rail- 
roads.    The  soil  is  tolerably  fertile,  though  the  surface  is 
hilly.    There  are  numerous  manufactories  of  carriages,  ag- 
ricultural  implements,  saddlery,  leather,  and  iron  castings, 
and  a  considerable  amount  of  lumber  is  exported.    Staples, 
Indian  com.  wheat,  oats,   hay,  wool,  and  dairy  products. 
.  Bath  and  Corning.     Ana.  1425  sq.  in.     P.  (17.717. 
Steuben,  tp.,  Marshall  co.,  111.     P.  1478. 
Steuben,  tp.,  Steuben  co.,  Ind.     P.  1253. 
Steuben,  tp.,  Warren  co.,  Ind.     P.  106S. 
Steuben,  p.-v.  and  tp.,  Washington  c  ...  Me.     P.  1062. 
Steuben,  p.  \ .  an  1  tp..  Oneida  co..  X.  V.,  on  Utica  and 
Black    River  II.  11.     The  township  was  granted  to  Baron 
Steuben    1786;    he   began    settlement   by   erecting   a   log 
1789,  and   d.  here   Nov.  28,  1794.     A   monument  to 
him    was  erected    1S70-71.     There  are  8  churches  in  the 
town,  of  which  the  citizens  arc  chiefly  Welsh.    A  magazine 
in  tin-    Wei  ige,  maintained    here   since    1840,  is 

now    published    in    the   adjoining    town    of    Remsen.     P. 
1261. 
Steuben,  tp..  Crawford  co.,  Pa.     P.  1020. 
Steuben,  von    (Friedrich  Wilhelm   August  Hein- 
ricb  Ferdinand),  Baron,  b.  Nov.  15.  1730,  in  the  fortress 
of  Magdeburg,   Prussia,  where  his  father  was  an  officer; 
spent  his  early  childhood  in  military  en  lainpments,  includ- 
ing residences  at  Cron6tadt  and  in  the  Crimea;  served  as 
when  fourteen  years  of  age  in  the  campaign  of 
17 It  and  tin-  siege  of  Prague;  educated  in  the  Jesuit  col- 
leges  ofNeisseand  Breslau,  acquiring  a  s   |  nowledge 

of  mathematics  and  a  fair  acquaintance  with  history  and 


polite  literature;  entered  the  Prussian  army  as  a  cadet 
1747:  became  ensign  1719,  lieutenant  1753;  was  wounded 
at  the  battle  of  Prague,  and  distinguished  at  Rossbach, 
1757;  became  adjutant-general  1758;  wounded  at  Kuner- 
dorf  1759;  was  aide  to  lien.  Knoblauch  in  his  brilliant 
inarch  into  Poland  17G1  :  was  taken  prisoner  and  carried 
to  St.  Petersburg;  won  the  favor  of  the  grand  duke  Peter; 
was  soon  exchanged;  made  captain  (171)21,  and  placed  on 
the  staff  of  Frederick  the  Great,  from  whom  he  received, 
with  a  few  other  selected  officers,  special  instruction  in  tac- 
tics :  took  part  in  the  siege  of  Schweidnitz,  1763;  with- 
drew from  the  army  at  the  Peace  of  1763,  receiving  from 
Frederick  a  lay-benefice  worth  400  thalers  ;  travelled  through 
Germany,  making  at  Hamburg  the  important  acquaintance 
of  the  French  general,  the  count  of  St.  Germain  ;  was  ap- 
pointed in  1764  grand  marshal  to  the  court  of  the  prince 
of  Hohenzollern-Hechingen ;  filled  that  prist  ten  years, 
being  also  made  general  of  the  prince's  guard  and,  by  the 
margrave  of  Baden,  knight  of  the  order  of  Fidelity  ;  trav- 
elled extensively  with  the  prince,  visiting  Paris  and  the 
courts  of  various  German  princes,  where  his  rank  procured 
him  access  to  the  most  celebrated  literary  and  social  circles ; 
resigned  his  marsbalship  about  1775,  in  consequence  of  a 
religious  controversy,  being  a  Protestant  in  a  Roman  Catho- 
lic court;  resided  for  a  time  at  the  court  of  Baden  at  Carls- 
ruhe;  he  renewed  his  friendship  with  the  count  of  St. 
Germain  in  Alsace  ;  became  acquainted  at  Montpellier  with 
the  English  earls  Warwick  and  Spencer,  to  whom  he  pro- 
posed, in  the  spring  of  1777,  to  visit  England,  but  passing 
through  Paris  was  then  induced  by  St.  Germain  to  offer  bis 
services  to  the  American  insurgents  through  the  agency  of 
Silas  Dcanc;  embarked  for  America  in  the  autumn  of  that 
year  with  several  other  officers,  taking  Peter  S.  Duponcean 
as  secretary  and  interpreter;  landed  at  Portsmouth.  X.  H., 
Dec.  1;  was  received  with  honor  by  the  authorities;  pro- 
ceeded overland  to  the  American  encampment  at  Valley 
Forge,  Pa.,  where  he  was  welcomed  by  Washington  ;  re- 
ceived the  appointment  of  inspector-general  (with  the  rank 
of  major-general)  Mar.  29,  1778;  took  part  as  a  volunteer 
in  the  battle  of  Monmouth  in  the  following  June  ;  rendered 
memorable  services,  which  can  scarcely  be  overrated,  in 
drilling  the  officers  and  men  of  the  Continental  army  into 
efficiency;  prepared  a  manual  of  instruction  for  the  army, 
adopted  by  Congress  and  printed  1770;  was  a  member  of 

the  court-martial  on  Major  Andrei;  took  1 tmand  of  tho 

forces  in  Virginia  1780,  and  rendered  good  services  at  the 
siege  of  Yorktown  1781.  Remaining  as  a  citizen  of  the 
C  S.  after  the  War,  it  was  with  difficulty  that  he  procured 
an  adjustment  of  his  claims  upon  Congress,  but  was  ulti- 
mately assigned  a  pension  of  $2500  and  received  giants  of 
land  from  several  States.  On  the  tract  given  him  by  New 
York,  in  Oneida  co.  (now  called  Steuben),  he  settled,  ac- 
companied by  Xorth,  Popham,  Walker,  and  others  of  his 
former  aides  ;  built  a  log  hut  17*9  ;  gave  away  to  poor  sol- 
diers a  large  portion  of  his  lands,  and  passed  tho  closing 
years  of  his  life  in  cheerful  toil  as  a  fanner.  D.  at  Steuben 
Nov.  28,  1794.  A  Life  by  Francis  Bowen  appeared  in 
Sparks's  series;  another  containing  much  new  material 
was  published  by  Friedrich  Kapp  (1860),  and  an  epitome 
of  the  latter  may  be  found  in  Greene's  German  Element  in 
the  Hoc  0/  Independence  (1S76).  Porter  C.  Bliss. 

Steu'benville,  city  and  tp.,  cap.  of  Jefferson  Co..  0., 
on  Pittsburg  Cincinnati  and  St.  Louis  and  Cleveland  and 
Pittsburg  R.  Rs..  70  miles  below  the  latter  place,  contains 
17  churches,  a  female  seminary,  and  5  public  schools,  2 
daily,  1  semi-weekly,  and  1  weekly  newspapers,  an  exten- 
sive nail  manufactory,  blast  furnaces,  foundries  and  ma- 
chine-shops, glassworks,  an  oil  refinery,  boiler-works,  and 
the  usual  business-houses.  Rich  deposits  of  bituminous 
coal  exist  here.  P.  of  v.  S107;  of  tp.,  exclusive  of  city, 
2100.         JosEpn  B.  Doyle,  Ed.  "  Herald  and  Xews." 

Ste'vens,  an  unorganized  county  of  X.  W.  Dakota, 
not  included  in  the  census  of  1870.  It  is  bounded  S.  W. 
by  Missouri  River,  and  consists  mainly  of  the  Plateau  du 
Couteau  du  Missouri,  the  X.  E.  corner  being  crossed  by 
Mouse  River.     Area,  about  3100  sq.  in. 

Stevens,  an  unorganized  county  of  S.  W.  Kansas,  bor- 
dering on  tho  Indian  Territory,  and  intersected  by  Cim- 
maron  River.      Area,  720  sq.  m. 

Stevens,  county  of  W.  Minnesota,  intersected  by  Pomme 
deTerrc  River,  and  traversed  by  St.  Paul  and  Pacific  P..  R. 
The  surface  is  rolling  and  there  are  several  lakes.  Small 
quantities  of  wheat  and  oats  are  produced.  Cap.  Morris. 
Area,  576  sq.  m.     P.  174. 

Stevens,  county  in  the  X.  E.  of  Washington  Territory, 
touching  upon  Idaho  and  British  Columbia.  It  i-  inter- 
sected by  the  Columbia  River,  and  watered  by  numerous 
stream-.  .Much  of  it  consists  of  barren  plains  and  n 
mountains,  with  large  tracts  of  fertile  soil  interspersed. 
Gold  is  found  on  the  bars  of  the  Columbia  and  upon  some 
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of  tho  other  streams.  Cap.  Fort  Colville.  Area,  about 
28,000  sq.  m.     P.  734. 

Stevens  (Abel),  D.  P.,  b.  in  Philadelphia  Jan.  10, 
1815;  studied  at  the  Wesleyan  University,  Middletown, 
Conn.;  joined  the  Methodist  ministry,  and  in  1834  was 
stationed  at  Boston;  in  1837  made  a  European  tour,  and 
after  his  return  was  stationed  at  Providence,  R.  I. ;  in  is  111 
became  editor  of  Zion's  Herald)  a  denominational  journal, 
at  Boston,  and  in  1852  of  tho  National  Magazine,  an  illus- 
trated monthly  started  in  New  York  by  the  Methodist  con- 
ference, which  was  discontinued  after  two  or  three  years. 
He  made  a  second  visit  to  Europe  in  1S55,  and  in  the  fol- 
lowing year  was  elected  by  tho  conference  as  editor  of  the 
Hew' York  Christian  Advocate  and  Journal,  an  official  organ 
of  the  denomination.  He  subsequently  became  joint  editor 
of  the  Methodist,  an  independent  journal  established  in 
New  Yoik.  retaining  this  position  till  1*74.  Besides  con- 
tributions to  current  and  cyclopaedic  literature,  he  has  pub- 
lished— Memorials  of  the  Introduction  of  Methodism  into 
New  England  { L84S),  Memorials  of  the  Progress  of  Method- 
ism in  the  Eastern  States  \  L852),  Church  Polity,  The  Preaching 
required  by  the  Times,  Sketches  and  Incidents,  a  Budget 
from  the  Saddle-Bags  of  an  Itinerant,  Tales  from  the 
Parsonage,  The  Great  Reform,  Systematic  /ienerolenee,  a 
prize  essay.  History  of  the  Religious  Movement  called 
Methodism  (3  vols.,  185&-61),  Life  and  Time*  of  Nathan 
Bangs,  T>.  D.  (1863),  History  of  the  Methodist  Episcopal 
Church  in  the  United  States  of  America  (1  vols.,  1864  67), 
The  Centenary  of  American  Methodism  (1866),  The  Women 
of  Methodism  (1866),  and  Compendium  of  the  History  of 
Methodism  (1868). 

Stevens  (Alexander  Hodgson),  M.  D.,  LL.D.,  son  of 
Gen.  Ebenezer,  b.  in  New  York  City  in  1789;  graduated 
at  Yale  College  1807;  studied  medicine  in  London  and 
Paris;  was  professor  of  surgery  in  Queen's  (now  Rutgers) 
College  1814-16,  in  the  New  York  College  of  Physicians 
and  Surgeons  1826-37,  and  again  L 840-44,  having  mean- 
while filled  the  chair  of  clinical  surgery;  was  president  of 
that  institution  1843-55,  of  the  American  Medical  Associa- 
tion 1848,  and  of  the  State  Medical  Society  for  several 
years.  I>.  in  New  York  City  Mar.  30,  1869.  He  edited 
Cooper's  First  Lines  of  Surgery  (2  vols.,  1S22)  and  was 
author  of  treatises  On  Inflammation  (1811),  Cases  of  Fun- 
gus Htematodea  of  the  Eye  (1818),  A  Clinical  Lecture  on 
Injuries  ( 1837),  Lectures  on  Lithotomy  (1S3S),  and  addresses. 

Stevens  (  A  lpred  Geouge),  b.  at  Blandford,  Dorsetshire, 
in  1817;  manifested  an  early  artistic  genius;  went  to  Italy 
in  is:;;;,  where  ho  spent  nine  years  in  studying  tho  old 
masters,  and  upon  his  return  to  England  was  employed 
principally  in  decorative  work  for  architects,  founders,  and 
manufacturers,  his  name  being  almost  unknown  to  the  pub- 
lic, though  he  was  widely  known  among  artists.  In  1850 
he  went  to  Sheffield,  where  under  his  influence  the  Sheffield 
School  of  Art  rose  to  the  highest  place  of  any  in  the  king- 
dom. His  finest  decorative  work  is  at  Dorchester  lions.'. 
Park  lane,  London;  it  includes  carvings  in  wood  and  mar- 
ble, painted  ceilings  and  panels,  enamelled  and  metal  work, 
all  executed  by  his  own  hand.  In  1858  he  received  the 
commission  for  fhe  Wellington  Monument  in  St.  Paul's, 
London;  completed  'he  principal  portions,  and  executed 
models  and  designs  for  all  the  rest,  but,  owing  to  ill-health 
and  other  causes,  the  work  was  left  unfinished  at  his  death, 
in  London,  May  1,  1875. 

Stevens  (Ebenezer),  b.  at  Boston.  Mass.,  Aug.  25, 
1751  ;  was  a  member  of  Paddock's  Company  of  Boston 
Artillery,  and  one  of  the  famous  "Boston  Tea-Party" 
Dec.,  I77;J;  removed  soon  afterward  to  Rhode  Island; 
raised  two  companies  of  artillery  and  one  of  artificers  for 
the  expedition  against  Quebec,  in  which  he  served  as  lieu- 
tenant, having  been  commissioned  May  8,  1775;  became 

captain  of  Knox's  regiment  .Ian.  II,  and  brevet-major 
Nov.  il,  1  770 :  commanded  the  artillery  at  Tieonderoga.  and 
at  Stillwater:  was  appointed  lieutenant-colonel  Apr.  30, 
1778;  was  assigned  to  Lamb's  regiment;  served  under  La 
Fayette  in  Virginia  ;    was,  alternately  with  Lamb  and  Car- 

rington,  in  command  of  the  artillery  during  the  giege-of 
TorktOWn  ;  was  one  of  tho  founders  of  the  Society  of  the 
Cincinnati,  and  became  after  the  war  a  leading  merchant 
of  Now  York  in  the  VP*esl  India  and  Mediterranean  trade; 
agent  of  the  war  department,  and  a  major-general  of  mili- 
tia.    1>.  al  Rookaway,  L.  I.,  Sept.  2,  1  s^:;. 

Stevens  (Edward),  h.  In  Culpeper  co.,  Va.,  in  171"'; 
became  colonel  of  the  H'th  Virginia  regiment  1770;  dis- 
tinguished himself  at  Brandy  wine  and  German  town,  and 
as  brigadier  general  al  Camden,  Guilford  ' 'on it  house,  and 
YorktOWn  ;  was  a  trusted  friend  of  Washington,  and  for 
many  years  a  member  of  the  Virginia,  senale.  D.  in  Cul- 
peper  co,,  Va.,  Aug.  17,  1820. 

Stevens  (Edwin  \r.:ivris).  b.  at  Iloboken,  N.  J.,  in 
1795,  son  of  John  and  brother  of  Robert  L.  Stevens;   took 


part  in  their  steamboat  experiments  and  enterprises,  and 
in  conjunction  with  his  brothers  established  passenger  and 
tow  boats  on  the  Hudson  and  other  rivers.  At  the  break- 
ing out  of  the  civil  war  he  urged  the  government  to  put  in 
service  the  iron-clad  Boating  battery  of  which  his  brother 
had  long  before  undertaken  tho  construction,  offering  to 
complete  it  at  his  own  risk,  and  to  reoeh  e  payment  onlj  in 
cose  it  should  prove  successful  :  this  ofl'cr  being  declined, 
he  expended  considerable  sums  on  the  vessel,  and  upon 
his  dcatli  bequeathed  it  to  the  State  of  New  Jersey,  to- 
gether with  $1,000,000  for  its  completion;  this,  however, 
proved  insufficient,  and  the  battery  remains  unfinished, 
lie  had  early  purchased  the  entire  site  upon  which  the  city 
of  Iloboken  has  been  built;  by  which  and  by  his  other 
enterprises  he  amassed  an  immense  fortune;  endowed  the 
Iloboken  high  school,  and  bequeathed  nearly $1,000,000  to 
establish  at  Iloboken  the  Stevens  Institute  of  Technology. 
D.  at  Paris  Aug.  7,  1868. 

Stevens  {George  Alexander),  b.  in  London  in  the 
first  half  of  the  last  century  ;  was  a  strolling  player,  vocal- 
ist, lecturer,  and  dramatist.  Among  bis  productions  are — 
Religion,  or  the  Libertine  Repentant  ( I7."il  l.  The  Birthday 
of  Fatty  (1754),  The  History  of  Tom  Fo,d  (1760),  Hearts 
of  Oak  (1762),  A  Lecture  on  Heads,  which  gave  rise  to  ;i 
curious  literary  controversy  (1765),  The  French  Flogged 
(1767).  Songs,  Comic  and  Satyrical  (1782),  Trip  /■■  Ports- 
mouth (177o).  After  his  death  appeared  The  Adventures  of 
a  Speculiet,  compiled  from  his  papers,  with  a  Life,  preface, 
and  notes  (1788).     B.  Sept.  6,  1784. 

Stevens  (IIknry),  son  of  Henry  ami  a  descendant  of 
Capt.  Phincas,  b.  at  Barnet,  Vt.,  Aug.  24,  1819;  studied 
at  Middlebury  College  1838-39;  graduated  at  Yak-  College 
1843,  and  at  Cambridge  Law  School  1844;  established  him- 
self at  London  1S45,  wdiere  he  has  since  resided,  as  agent 
for  American  libraries  in  the  purchase  of  rare  and  valuable 
books;  has  been  instrumental  in  placing  in  the  British 
Museum  a  very  complete  collection  of  "  Americana."  and 
has  purchased  for  the  Smithsonian  Institution,  the  Library 
of  Congress,  and  the  chief  libraries  of  the  U.  S.  most  of 
their  recent  valuable  acquisitions.  He  lias  published  sev- 
eral valuable  bibliographical  treatises  and  catalogues, 
among  which  are — A  Catalogue  Raisonne"  of  English  /li- 
lies ( 1  s .">  I } ,  A  Catalogue  of  American  Books  in  the  Library 
of  the  British  Museum  (1856),  a  Catalogue  of  the  Groionin- 
shield  Library  (1860),  and  of  the  library  of  Baron  Humboldt 
(1S61),  which  latter  collection  he  had  purchased.  Historical 
Nuggets  (2  vols.,  1S5S),  Bibliotheca  Americana  (  1861 ),  and 
Bibliotheca  Historica  (1870),  the  latter  book  being  the  cat- 
alogue of  tho  library  of  his  father,  of  whom  it  contains  a 
biographical  sketch.  He  also  prepared  indexes  to  the  State 
papers  in  London  relating  to  New  Jersey  (1858),  Maryland 
(10  vols.),  Rhode  Island  (6  vols.),  and  Virginia  (1858),  the 
three  latter  being  in  MS.;  published  a  work  on  The  Te- 
huantepec  Railway  (1869),  and  two  small  volumes  of  His- 
torical  ami  Geographical  Notes  (186!')  relating  to  early 
explorations  in  America. 

Stevens  (Isa.\c  Ingalls),  b.  at  Andover,  Mass.,  Mar. 
25,  IMS  ;  graduated  from  the  V.  S.  Military  Academy  duly 
I,  1839;  served  in  the  war  with  Mexico,  and  for  gallantry 
at  Contreras  and  Churubuseo  and  at  Chapultepee  was  bre- 
vetted  captain  and  major.  From  1849  to  1853  lie  was  prin- 
cipal assistant  and  in  charge  of  the  office  of  the  D.  S.  Coast 
Survey  at  Washington;  in  March  of  the  latter  year  he  re- 
signed from  the  army  to  accept  the  governorship  of  Wash- 
ington Territory  :  conducted  the  pioneer  survey  of  the  route 
for  the  Northern  Pacific  R.  R.,  an  account  of  which  he  pub- 
lished ;  delegate  to  Congress  from  Washington  Territory 
1857-61  :  on  the  outbreak  of  hostilities  was  made  colonel 
of  tho  T'.Mh  i  Highlanders)  N.  V.  Vols.  Moving  his  com- 
mand to  Washington.  In-  was  made  a  brigadier-general  of 
volunteer-  Sept.  L'S,  and  attached  to  the  Tort  Royal  expe- 
dition, which  left  Hampton  Roads  a  month  later.  On  .Inly 
-t,  1862,  ho  was  made  a  major-general  of  volunteers,  and  a 
week  later  transferred  t'»  Newport  News  in  command  of  a 
division  ;  at  the  second  battle  of  Bull  Run  his  division  \9th 
corps)  was  hotly  engaged.  Near  Chuntilly,  on  the  morn- 
ing of  Sept.  I.  L862,  his  division  encountered  the  enemy, 
when  Stevens,  ordering  a  charge,  placed  himself  at  the 
head  of  his  command,  where  ho  was  shot  through  the  head 
and  instantly  killed. 

Stevens  (John), b. in  England  about  1660;  served  as  a 
captain  in  the  army  of  James  II.  in  Creiand  alter  the  revo- 
lution of  L688j  settled  in  London  soon  afterward,  and. 
being  conversant  with  the  chief  modern  languages,  sup- 
ported himself  lor  many  years  as  a  translator  until  his 
death  in  I  I  :'il.  Among  the  vnluuMo  works  which  he  made 
accessible  to  the  English  reader  were  Faria  «"•  Sousa's  Por 
tuguese  Asia  (8  vols.,  1695)  and  Histo,--/  of  Portugal  i  1698), 
Mariana's  General  History  of  Spain  (folio,   L699),  Veitia 

Linage's  Spanish    Hide  of   Trade  to  the    II  -  *t  Indii  ■■  (  I  7W  '. 
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Sandoval's  History  of  GharUs  V.  (1703),  Herrera's  General 
//,,,,,  G  vols.  Bvo,  1725-28;  2d  ed.,  L740), 

and  the  venerable  Bede's  Et  <■'■■  riastical  History  of  the  Eng- 
Uth  Nation  \  London,  8vo,  1723).  Cant  Stevens  was  also 
author  of  several  original  works,  chiefly  historical,  cover- 
ing a  wide  range  of  aubjects,  among  which  were  Ancient 
a„d  p  \f  Portugal  (1705),  History  of  Batavia 

.  History  of  Persia   (1715),  History  of  the   Wars  of 
1715),    Monasticon  Hibernieum  (1722),  in- 
tended .i-  a  supplement  to  Dugdale'a  Sionastieon  Anglica- 
uuin.  of  whi  h  lie  made  an  abridgment  (1718),  and  tu  which 
Ided  two  volumes  entitled  The  History  of  the  Ancient 
,   r:   vols,  folio,  1722-23),   Th,    Royal   Treasury 
/.  or  A»  Historical  Account  of   Taxes  (171'."',  2d 
,  i.,  r,  33  i,  compiled  .1  X.  u  Collection  •>/  Voyages  and  T —  I 
(published  in  monthly  numbers.  2  vols,  it",  1708-10;  2d 
ed.,  1719),  .mil  prepare  1  a  Spanish  and  English  Dictionary 
..  1706;  4to,  1726),  in  which  was  included  a  collection 
of  7000  Spanish  proverbs. 

Stevens  (John),  b.  in  New  York  in  1749  ;  became  in- 
terested  in  the  questi  m  of  navigation  by  means  of  steam, 
and  as  earl;  as  1789  presented  a  memorial  to  the  New  York 
legislature  stating  that  he  had  perfected  bis  plans,  and  in 
1804  lann  shed  a  small  vessel  worked  by  steam  with  screws, 
and  in  1807  built  a  steamboat  which  he  called  the  Phoenix. 
Fulton  had  in  the  mean  time  built  his  steamboat,  the  Cler- 
mont, and  obtained  the  exclusive  right  of  navigating  the 
Hudson  by  steam,  and  Stevens  sent  his  vessel  to  the  Dela- 
ware River.  In  1812  he  planned  a  revolving  steam-battery 
tu  be  plated  with  iron,  and  involving  essentially  the  prin- 
ciples afterward  embodied  in  the  monitors,  and  in  the  same 
yearput  fortfa  an  essay  on  railroads,  indicating  the  methods 
of  operating  them  by  steam,  and  suggested  the  construc- 
tion of  a  railway  from  Albany  to  Lake  Erie.  The  Camden 
and  Amboy  11.  R.  was  planned  by  him.  D.  at  Ilobokcn, 
N.  J.,  in  1838. 

Stevens  (John  Austin),  b.  in  New  York  City  Jan.  22. 
1795,  son  of  Gen.  Ebcnezer  by  his  second  wife,  Mrs.  Sands, 
sister  of  Col.  Le  hard  of  Revolutionary  fame;  graduated 
at  Yale  College  1813;  became  a  partner  in  his  father's 
mercantile  house  1818;  was  a  delegate  to  the  Philadelphia 
free-trade  convention;  an  early  member  (from  1820)  of 
the  New  York  chamber  of  commerce,  of  which  he  was 
long  the  secretary;  was  one  of  the  founders  and  the  first 
president  of  the  -Merchants'  Exchange,  president  of  the 
well-known  Hank  of  Commerce  from  its  organization  in 
1S39  to  1866,  and  president  of  the  associated  banks  of 
New  York,  Philadelphia,  and  Boston,  which,  during  the 
late  civil  war,  saved  the  credit  of  the  U.  S.  government  by 
repeated  loans,  amounting  in  the  aggregate  to  $150,000,000, 
and  chairman  of  the  treasury  note  committee  which  man- 
aged the  details  of  the  transaction  ;  was  widely  known  as 
a  skilful  financier,  whose  advice  was  often  sought  by  the 
U.  S.  treasury  department ;  took  an  active  interest  in  be- 
nevolent institutions;  lung  governor  of  New  York  Hospital ; 
combined  Whig  with  free-trade  principles,  and  was  noted 
among  his  intimate  friends  for  literary  and  scientific  at- 
tainments, of  which  he  made  no  public  display.  D.  in 
New  York  City  Oct.  19,  1874. 

Stevens  (John  Austin),  Jr.,  son  of  John  Austin,  b.  in 
New  York  Jan.  21,  1S27;  graduated  at  Harvard  1846:  be- 
came a  merchant  in  New  York  ;  was  secretary  of  the  chamber 
of  commerce  of  New  York  1862—68  :  was  prominent  in 
patriotic  organizations  daring  the  civil  war,  and  is  au- 
thor of  The  Valley  of  the  Rio  Grande  (1864),  Memorial  on 
Ocean  Steam-Navigation  (1S64),  Colonial  Records  of  the 
.\ .  }'.  Chamber  of  Commerce,  irith  Historical  and  Biograph- 
ical Sketches  (1868).  lie  is  an  accomplished  antiquarian 
investigator,  and  has  contributed  to  the  literature  of  the 
country  several  valuable  papers  on  American  history. 

Stevens  (PniNEAs),  b.  at  Sudbury,  Mass.,  about  the 
enl  of  the  seventeenth  century;  removed  in  childhood  to 
Rutland.  N.  H. :  wascarried  prisoner  to  Canada  at  the  age  of 
sixteen:  was  a  volunteer  in  the  expedition  of  1746  against 
dlantly  defende  I  Charles  town  (or"  Fort  No. 4") 
against  the  French  an  1  Indians  Mar..  1747.  for  which  he 
was  presented  with  a  trainable  sword  by  Admiral  Knowles; 
waa  in  command  of  that  fort  until  1750,  and  made  a  visit 
to  Canada  in  L749,  of  which  th&  Journal  was  printed  in  the 
JVeu  Hampmhin  Histoi  ical  Collection,  vol.  v.  D.  at  Charles- 
town  in  I  i  56. 

Stevens  [Robrot  Livingston),  b.  al  Hoboken,  N.  J., 
in  1788,  the  son  of  John  Steven-:  became  early  interested 
in  the  Bteam-nai  igation  ideas  of  hi-  father,  and  made  many 
improvements  in  the  construction  of  vessels,  among  which 
was  that  of  giving  concave  water-lines  to  the  hull;  and 
subsequently  engaged  largely  in  the  building  of  steamboats. 
In  1813  he  invented  and  made  for  the  government  elon- 
gated percussion  shells  for  smooth-bore  guns,  and  in  1>22 
used  anthracite  coal  in  a  furnace,  and  soon  after  in   his 


steamers;  in  1836  introduced  the  T-rail  on  the  Camden  and 
Amboy  K.  R.,  of  which  he  was  president,  and  in  ltS-42  was 
commissioned  to  build  for  the  U.  8.  government  an  iron- 
plated  floating  battery  which  remained  uncompleted  at  his 
death,     (See  Ships.)     D.  at  Hoboken  Apr.  20,  1^56. 

Stevens  (Samuel),  son  of  (ren.  Ebcnezer,  b.  in  New 
York  in  17S4;  graduated  at  Yale  College  1805;  studied 
law;  became  a  distinguished  member  of  the  New  York 
bar;  was  prominent  in  the  politics  of  his  native  State  :  and 
rendered  important  service  in  the  introduction  of  the  Cro- 
ton  water,  having  been  one  of  the  first  commissioners  of 
the  aqueduct  construction.     D.  at  New  York  Nov.  24.  1844. 

Stevens  (Thaodeus),  b.  at  Peacham,  Vt.,  Apr.  -J,  1793; 
graduated  at  Dartmouth  College  in  1814;  went  to  Gettys- 
burg, Pa.,  where  he  taught  in  an  academy,  at  the  same  time 
studying  law  ;  was  admitted  to  the  bar  in  IS16,  and  soon 
acquired  an  extensive  practice.  In  the  Presidential  can- 
vass of  1828  he  was  a  strong  opponent  of  the  election  of 
Gen.  Jackson;  in  1S33  and  several  times  subsequently  ho 
was  a  member  of  the  State  legislature,  in  1836  a  member 
of  the  convention  to  revise  the  State  constitution,  canal 
commissioner  in  1838,  and  active  in  introducing  the  public- 
school  system  in  Pennsylvania.  In  1842  he  removed  to 
Lancaster:  in  1848  was  elected  Representative  in  Congress; 
was  re-elected  in  1850,  1858,  1862,  and  thereafter  to  each 
Congress  until  his  death,  serving  at  various  times  as  chair- 
man of  important  committees,  being  one  of  the  acknow- 
ledged leaders  of  the  Republican  party, and  distinguishing 
himself  for  his  earnest  advocacy  of  measures  in  opposition 
to  slavery,  for  the  emancipation  and  enfranchisement  of  the 
colored  race,  and  after  the  war  for  stringent  proceedings 
against  the  seceding  States.  He  was  one  of  the  most  ac- 
tive managers  in  the  impeachment  trial  of  Pres.  Johnson. 
The  degree  of  LL.D.  was  conferred  upon  him  by  Middle- 
bury  College  in  1S67.     D.  at  Washington  Aug.  11,  1868. 

Stevens  (Walter  H.),  b.  in  New  York  City  about 
1S27;  graduated  at  West  Point  1S4S;  was  appointed  lieu- 
tenant of  engineers,  in  which  capacity  he  served  at  Fort 
Adams,  Newport,  R.  I.,  1848,  in  repairing  the  fortifica- 
tions on  the  Mississippi  River  below  New  Orleans  1849- 
53,  and  on  the  defences  of  the  coast  of  Texas  1853-61  ; 
was  dismissed  from  the  army  May  2,  1861,  having  attached 
himself  to  the  Confederate  cause;  became  an  officer  of  en- 
gineers on  Gen.  Beauregard's  staff;  rose  to  the  rank  of 
brigadier-general ;  surrendered  at  Appomattox  Court-house, 
Va.,  Apr.,  1865,  after  which  he  went  to  Mexico  and  became 
chief  engineer  of  the  Mexico  and  Vera  Cruz  R.  R.  D.  at 
Iberville,  La.,  in  Dec,  1867. 

Ste'vensburg,  p. -v.  and  tp.,  Culpeper  co.,  Va.  P.  of 
v.  150;  of  tp.  200U. 

Ste'venson,  p. -v.  and  tp.,  Jackson  co.,  Ala.,  at  inter- 
section of  Memphis  and  Charleston  and  Nashville  and 
Chattanooga  R.  Rs.     P.  1348. 

Stevenson  (Andrew),  b.  in  Culpeper  co.,  Va.,  in  1784  ; 
became  a  prominent  lawyer,  member  and  Speaker  of  the 
Virginia  legislature  and  of  the  Federal  Congress  i  1821—34  ; 
Speaker  1827-34),  and  minister  to  England  183&-41;  was 
afterward  distinguished  as  a  scientific  agriculturist,  and 
became  rector  of  the  University  of  Virginia.  D.  at  Blen- 
heim, Albemarle  co.,  Va.,  June  25,  1S57. 

Stevenson  (Edward),  D.  D.,  b.  in  Kentucky  in  1797; 
joined  the  Kentucky  conference  in  1820  ;  rose  to  the  highest 
distinction  in  the  ministry,  and  took  an  active  part  in  the 
organization  of  the  Methodist  Episcopal  Church,  South, 
and  was  missionary  secretary  and  book-agent  of  the  con- 
nection.    D.  in  Kentucky  July  6, 1864.    T.  0.  Summers. 

Stevenson  (Jons*),  D.  D.,  b.  in  England  about  the  be- 
ginning of  the  nineteenth  century  ;  was  long  a  missionary 
in  India,  and  became  a  learned  Orientalist.  lie  translated 
from  the  Sanskrit,  for  the  Oriental  Translation  Fund.  The 
Sanhtta of  the  Sama-Veda  (1S41),  and  from  the  Maghadi 
The  Kalpa  Sntra  and  .Yarn  Tatva — two  works  illustrative  of 
the  Jain  Religion  and  Philosophy  (1848);  edited  from  MSS. 
the  Sanskrit  text  of  the  Soma-  Veda  [  1843),  and  published 
a  work  on  Hindoo  Caste  (1857). 

Stevenson  (Sir  John  Andrew).  Mrs.  Doc. :  b.  in  Dub- 
lin, Ireland,  in  1760,  son  of  a  professor  of  music;  became 
vicar-choral  at  St.  Patrick's  cathedral,  Dublin,  17S3;  com- 
posed the  music  for  two  of  O'Keefe's  popular  farces,  Dr. 
Holton's  opera,  The  Contract,  and  Mrs.  Atkinson's  Love  in 
a  Blaze  ;  produced  various  original  operas  and  glees,  the 
fine  oratorio  The  Thanksgiving,  various  pieces  of  sacred 
music  including  two  volumes  of  Cathedral  Anthems,  and 
set  to  music  some  of  the  psalms;  but  won  his  chief  celeb- 
rity by  the  musical  arrangement  of  Moore's  Irish  Mela 
which  occupied  him  much  of  the  time  from  1802  to  1816. 
He  was  knighted  1802.  D.  at  the  seat  of  his  daughter, 
the  marchioness  of  Headfort,  in  the  county  of  Meath, 
Sept.  14,  1833. 
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Stevenson  (John  W.),  son  of  Andrew,  b.  at  Richmond, 
Va.,  May  4,  1812;  graduated  at  the  University  of  Virginia 
1S:U;  studied  law;  settled  at  Covington,  Ky.,  1841 ;  be- 
came county  attorney,  member  of  the  State  legislature 
(1845-47),  and  of  the  constitutional  convention  1849;  was 
one  of  the  revisors  of  the  civil  and  criminal  codes  of  prac- 
tice; Presidential  elector  1852  and  I860;  member  of  Con- 
gress 1857—61 ;  chosen  Lieutenant-governor  1867 ;  was  act- 
ing governor  1867-68,  governor  1809-71,  and  U.  S.  Senator 
for  the  term  1871-77. 

Stevenson  (Robert),  b.  at  Glasgow,  Scotland,  June  8, 
1772;  was  engineer  to  the  board  of  commissioners  for 
Northern  lighthouses  1797—1842,  'luring  which  time  he 
erected  no  less  than  twenty-three  lighthouse?,  of  which  the 
most  celebrated  was  that  on  Bell  Rock  in  the  German 
Ocean,  12  miles  from  Arbroath,  on  the  E.  coast  of  Scotland 
1807-11;  was  employed  on  numerous  engineering  works, 
chiefly  bridges,  river  and  harbor  improvements,  and  rail- 
way surveys;  published  An  Account  of  the  Bell-Rock 
Lighthouse  (1824),  contributed  to  scientific  periodicals,  and 
drew  up  professional  Report*  which  if  collected  would  till 
four  large  volumes.     D.  at  Edinburgh  July  12,  1850. 

Stevenson  (Thomas  G.),  b.  in  ISSfi  at  Boston,  Mass., 
where  he  was  educated.  His  fondness  for  military  life 
was  early  manifested,  and  he  became  an  active  member 
of  the  State  militia,  rising  from  the  ranks  to  be  major  of 
the  4th  battalion  of  Massachusetts  Infantry,  which  body 
under  his  care  and  instruction  attained  a  high  degree  of 
excellence  in  discipline  and  drill.  The  outbreak  of  civil 
war  in  1861  found  him  ready  for  duty  in  the  field,  and  in 
the  fall  of  1861  he  was  commissioned  colonel  of  the  24th 
Massachusetts  Vols.,  which  regiment  ho  had  organized,  and 
which  he  led  in  the  IJurnsido  expedition  resulting  in  the 
capture  of  Roanoke  Island  and  Ncwbcrne.  N.  C.  In  the 
subsequent  events  in  North  and  South  Carolina  the  regi- 
ment bore  an  honorable  part.  His  appointment  as  briga- 
dier-general of  volunteers  was  made  in  Nov.,  1S62,  and  be 
commanded  a  brigade  from  that  date,  though  not  confirmed 
until  Mar.,  1863.  In  the  summer  of  the  latter  year  he  was 
engaged  in  the  operations  against  Charleston,  S.  C,  includ- 
ing the  descent  upon  Morris  Island  and  siege  of  Fort 
Wagner,  where  ho  was  in  command  of  the  reserves.  In  the 
Richmond  campaign  of  1S64  he  commanded  a  division  of 
the  9th  corps  (army  of  the  Potomac)  through  the  "  Wilder- 
ness "  battles,  but  fell  on  the  second  day  of  the  struggle 
around  Spottsylvania,  May  ID,  1S64. 

Stevens'  Plains,  p. -v.,  Westbrook  tp.,  Cumberland 
co.,  Me.,  on  Maine  Central  R.  R. 

Stevens  Point,  p. -v.  and  tp.,  cap.  of  Portage  co., 
Wis.,  on  Wisconsin  Central  R.  R.  and  Wisconsin  River,  at 
the  base  of  ono  of  tho  most  valuable  pine  districts  in  the 
West,  has  6  churches,  good  schools,  ?>  banks,  ;j  foundries, 
2  newspapers,  machine  and  repair  shops  of  tho  railroad, 
and  (5  saw  and  6  shingle  mills.  P.  of  v.  1810;  of  tp. 
1S95.  McGlachlin  &  Simons,  Ens.  "Journal." 

Stevens's,  tp.,  Darlington  co.,  S.  C.     P.  1913. 

Ste'vensville,  p. -v.  and  tp.,  King  and  Queen  co.,  Va. 
P.  -1077. 

Stev'inus,  or  Stevin  (Simon),  b.  at  Bruges,  in  tho 
Belgian  province  of  West  Flanders,  in  1550;  was  teacher 
of  mathematics  to  Maurice  of  Nassau,  stadtholder  of  Hol- 
land, who  made  him  inspector  of  the  dykes.  He  wrote  in 
Dutch  a  number  of  essays  on  Btatics,  hydrostatics,  fortifica- 
tion, navigation,  and  on  various  mechanical  problems, 
which  have  been  translated  into  Latin,  French,  and  Ger- 
man. 1).  at  the  Hague  in  1630.  Tho  French  translation 
of  his  works  by  Albert  Girard  appeared  at  Leyden  in 
1634,  in  2  vols.  (See  Quetelct,  Xiinoit  Stevin  (Brussels, 
1845).) 

Steward  (or  lli^h  Steward)  of  Scotland,  an  an- 
cient hereditary  office  of  great  dignity  and  power  at  the 
Scottish  court  from  the  twelfth  to  the  fifteenth  century, 
called  in  Latin  dapifer  or  seneachailus.  The  incumbent 
not  only  exercised  ii  real  jurisdiction  over  the  royal  house 
hold,  but  collected  ami  controlled  the  royal  revenues,  and 
wns  assigned  in  war  the  post  nearest  to  the  sovereign. 
This  office  was  conferred  by  David  I.  early  in  the  twelfth 
century  on  Walter,  second  son  of  Alan,  lord  of  Oswestry, 

along  with  extensive  grants  of  hind,  including  the  barony 

of  Renfrew,  The  title  was  soon  assumed  by  that  family 
as  :i  surname,  and  became  the  origin  of  the  family-name 
of  the  Stewart  or  Stuart  dynasty  by  the  accession  of  Robert, 
the  Beventh  high  Bteward,  i"  the  throne  of  Scotland,  when 
tin-  Bonesohalship  was  merged  in  tin-  Crown.  In  I  169,  by 
act  of  the  Scottish  Parliament,  the  hereditary  estates  of 
tin1  stewards  became  the  appanage  of  the  king's  eldest  son, 
along  with  the  tit h-s  of  high  steward  of  Sootland  and  baron 
of  Renfrew,  and  ii  is  now  borne  by  the  prince  of  Wales  in 
the  form  of  great  steward  of  Sootland. 


Steward  of  England,  Lord  High,  anciently  tho 
first  officer  of  state  at  the  English  court.  This  dignity  was 
hereditary  in  the  descendants  of  Hugh  Grentmesnil,  lord 
high  steward  in  the  time  of  Henry  II.;  passed  by  marriage 
successively  to  the  He  Bellomonts  and  Montforts,  carls  of 
Leicester ;  reverted  to  the  Crown  on  the  death  and  attainder 
of  Simon  dc  Montfort  (1265);  was  granted  with  the  earl- 
dom of  Leicester  to  Edmund,  youngest  son  of  Henry  III., 
and  continued  annexed  to  that  title  or  to  that  of  Lancas- 
ter until  the  accession  of  its  incumbent,  Henry  IV.,  to  the 
throne.  Since  that  period  the  ofliee  has  fallen  into  abey- 
ance, but  a  temporary  lord  high  steward  is  created  under 
the  great  seal  at  coronations  and  at  the  trials  of  peers,  tho 
incumbent,  alter  performing  the  required  service,  termi- 
nating his  commission  by  breaking  his  wand  of  office. — 
This  office  must  be  distinguished  from  that  of  LOITO  STEW- 
ARD of  the  HOUSEHOLD,  anciently  entrusted  with  the  con- 
trol of  the  royal  servants,  over  whom  he  exercised  a  civil 
and  criminal  jurisdiction,  not  entirely  repealed  until  about 
1850,  though  long  fallen  into  abeyance.  It  is  now  a  merely 
nominal  office,  conferred  during  the  pleasure  of  the  sove- 
reign, or  rather  that  of  the  prime  minister;  has  a  salary 
of  IL'IKIO,  and  confers  a  seat  in  the  privy  council  and  pre- 
cedence over  all  peers  of  equal  degree. 

Stew'ardson,  tp.,  Potter  co.,  Pa.     P.  210. 

Stew'art,  county  of  S.  W.  Georgia,  separated  from 
Alabama  by  Chattahoochee  River,  and  watered  by  several 
of  its  tributaries.  Staples,  cotton,  Indian  corn,  and  sweet 
potatoes.  Cap.  Lumpkin.  Area,  about  5U0  so.  in.  P.  in 
1870,  14,204. 

Stewart,  county  of  N.  W.  Tennessee,  bordering  on 
Kentucky,  intersected  by  Cumberland  River,  and  traversed 
by  Louisville  Nashville  and  t.reat  Southern  R.  R.  The  sur- 
face is  undulating  and  the  soil  fertile.  Iron  ore  abounds, 
which  is  worked  up  into  blooms  and  pigs.  Staples,  to- 
bacco in  large  quantities,  Indian  corn,  and  wool.  Cap. 
Dover.     Area,  420  sq.  m.     P.  in  1870,  12,019. 

Stewart,  tp.,  Fayette  co.,  Pa.     P.  120G. 

Stewart  (Alexander),  b.in  England  or  Scotland  about 
1740;  became  captain  in  the  British  army  1761,  lieutenant- 
colonel  of  the  3d  Foot  July,  177o;  served  in  the  Southern 
campaign  in  the  Revolutionary  war  under  Lord  Corn  wall  is; 
succeeded  to  the  command  of  the  British  forces  in  South 
Carolina  May,  1781,  and  was  defeated  by  (leu.  Greene  Sept. 
8,  1781,  at  Eutaw  Springs,  the  last  pitched  battle  of  the  war 
of  American  independence;  became  major-genera!  1790. 
D.  in  Feb.,  1793. 

Stewart  (Rev.  Alexander),  LL.D.,  b.  in  1781;  was 
minister  of  the  parish  of  Douglas,  Scotland;  one  of  the 
foremost  Scottish  literati,  and  a  leading  contributor  to  tho 
Edinburgh  Encyclopaedia,  lie  published  several  textbooks 
which  were  widely  used  and  passed  through  many  editions, 
among  which  are — Cornelius  Pfepos,  with  Notes,  etc.  (  1819), 
an  edition  of  Mair's  Fntroduction,Goldsmith*s  History  of' Eng- 
land, with  "  Continuation,  History  of  Scotland ',  Stories  (rum 
the  History  of  Scottand,  Discourses  |  L829),  and  Compendium 
of  Modem  History  (I8th  cd.  1SG1).  D.  at  the  Manse  of 
Douglas  Nov.  14,  1S62. 

Stewart  (Alexander  Turney),  b.  near  Lclfast,  Ire- 
land, Oct.  27,  1802;  left  an  orphan  at  an  early  age.  lie  was 
cared  for  by  his  maternal  grandfather:  distinguished  him- 
self at  school,  and  was  entered  at  Trinity  College,  Dublin, 
where  he  did  not  graduate.  Upon  the  death  of  his  grand- 
father, a  distant  relative,  a  member  of  tho  Society  of 
Friends,  became  his  guardian.  He  emigrated  to  New  York 
about  1818,  bringing  with  him  a  few  hundred  pounds,  a 
part  of  a  small  estate  which  he  inherited,  ami  for  a  time 
taught  mathematics  and  the  classics  in  a  private  school. 
Having  invested  bis  ready  money  in  a  small  mercantile 
venture,  he  found  himself  unexpectedly  left  alone  in  tho 
business  with  the  rent  of  the  shop  on  his  hands, and  forced 
to  become  a  trader.  Returning  to  Ireland,  he  sold  his  other 
property,  invested  the  prooeeds  in  Iri.-h  laces  and  similar 
goods,  ami  in  1823  opened  a  small  shoe  in  Broadway,  and 

commenced  the  business  which  has  since  grown  to  be  tho 

most  ex  tens  h  0  dry-gOOds  establishment  in  tin-  world,  with 
branches  in  England,  Bootland,  Ireland,  France,  and  Ger- 
many .  besides  huge  manufactories  of  woollens,  carpets,  and 
hosiery  in  the  I'.  S.,  England,  and  Scotland,  tho  whole  em- 
ploying about  SIMM)  persons.  In  addition  to  his  manu 
factoring  and  mercantile  business,  he  came  to  boa  largo 
holder  mid  improver  of  real  estate  in  New  York  and  Vi- 
cinity, Saratoga,  and  other  places,  nnd  at  tho  time  of  his 
death  was  reputed  to  he  one  of  the  three  wealthiest  men 
in  the  V.  S.,  the  other  two  being  John  Jacob  Astor,  who 
had  a  few  weeks  before  inherited  the  hulk  of  the  great 
Astor  estate,  and  Cornolius  Vanderbilt,  who  acquired  the 
greater  part  of  his  property  in  railway  operations.  Ho 
retained  all   through  his   life  his  early  fondness   for  clas- 
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sical  literature.  and  was  :i  munificent  patron  of  art  in  cer- 
tain  departments,  Ma  picture-gallery  containing  some  of 
the  fines!  examples  of  modern  art,  while  he  had  little  ap- 
preciation fo  the  works  of  the  old  masters.  Among  his 
enters  was  the  establishment  of.  a  town  called  Garden 

City,  on  Long  Fsland,  a  fen  miles  from  Brooklyn.  Here 
hepu  '       racl  of  L0,000  acres,  upon  which  he  built 

more  than  100  dwellings  adapted  for  persons  in  moderate 
or  comfortable  circumstances,  none  of  which  were  to  be 
Bold,  '"it  all  of  which  would  be  rented  furnished  if  desired, 
he  himself  dofraying  all  the  expenses  of  grading,  lighting, 

and  \ he  streets  and  building  a  railway  to  connect 

■  :i  City  with  Brooklyn.  Some  years  before,  he  had 
enced  the  erection  of  a  large  and  costly  building  in 
New  Y.irk  designed  as  a  homo  for  working  girls;  and 
he  had  also  made  preparation  for  the  erection  of  a  similar 
building  for  young  working  men,  each  structure  being  de- 
signed t"  afford  accommodation  for  1500  inmates.  He  took 
no  prominent  part  in  public  affairs,  except  that  during  the 
civil  war  he  was  an  earnest  upholder  of  the  national  gov- 
ernment, and  in  ISM  accepted  from  Prcs.  Grant  the  nomi- 
nation as  secretary  of  the  treasury.  The  nomination  was 
withdrawn,  it  being  found  that  he  was  rendered  legally  in- 
eligible for  thai  position  on  account  of  his  being  engaged  in 
the  importation  of  foreign  merchandise.  He  was  president 
of  the  honorary  commission  sent  by  the  U.  S.  govern- 
ment to  t he  Paris  Exposition  of  1867.  During  the  Irish 
famine  of  1846  he  chartered  a  vessel  which  he  freighted 
with  breadstuff's  at  his  own  expense  for  gratuitous  dis- 
tribution among  the  sufferers,  and  brought  back,  free  of 
charge,  as  many  emigrants  as  the  vessel  would  carry, 
stipulating  that  all  should  be  of  good  character,  and  tak- 
ing care  that  situations  should  be  ready  for  them  upon 
their  arrival.  Tie  made  considerable  donations  to  the  suf- 
ferers of  the  Chicago  fire  of  1871  and  in  the  Franco-Ger- 
man  war;  but  apart  from  these,  his  benefactions,  public  or 
private,  were  not  considerable,  cither  during  his  life  or  by 
his  will.  D.  in  New  York  Apr.  10,  1876,  leaving  no  chil- 
dren. By  his  will  his  entire  estate,  with  the  exception  of 
certain  legacies,  wa.<  devised  to  his  wife,  who,  with  Henry 
J.  Hilton,  his  confidential  friend  and  legal  adviser,  and 
William  Libbey,  his  sole  surviving  business-partner,  were 
appointed  executors.  To  Mr.  Hilton  was  left  a  legacy  of 
$1,000,000,  and  tn  several  of  his  principal  employes  sums 
amounting  in  the  aggregate  to  something  more  than 
$100,000;  his  wife  being  also  requested  in  a  codicil  to 
make  provision  for  others  who  had  been  long  employed  by 
him  in  such  amounts  as  she  should  think  proper;  she  ap- 
propriated for  this  purpose  a  further  sum  of  a  little  more 
than  $200,000,  making  the  entire  amount  of  his  legacies, 
exclusive  of  that  to  Mr.  Hilton,  about  $325,000. 

A.  H.  Guernsey. 

Stewart  (Balfour),  LL.D.,  F.R.S.,  b.  at  Edinburgh, 
Scotland,  Nov.  1,  1S2S;  educated  at  the  Universities  of  St. 
Andrew's  and  Edinburgh;  settled  in  Australia,  where  he 
was  engaged  in  business  in  Melbourne  1852-54;  afterward 
devoted  himself  exclusively  for  a  year  or  more  to  the  study 
of  science;  returned  to  Great  Britain  1855;  was  for  some 
months  assistant  to  the  superintendent  of  the  Kew  Obser- 
vatory,  and  for  three  years  assistant  to  Prof.  Forbes  in  Ed- 
inburgh in  his  lectures  and  experiments  upon  mechanics; 
was  appointed  director  at  Kew  July  1,  1S59,  secretary  to 
the  meteorological  committee  Jan.  1,  1S67,  and  professor 
of  natural  philosophy  at  Owens  College,  Manchester,  July 
7.  1870,  which  post  he  now  (1876)  fills,  retaining  the  diree- 
rei  torship  of  Kew;  is  the  discoverer  of  the  law  of  equal- 
ity between  the  absorptive  and  radiative  powers  of  bodies, 
for  which  he  received  the  Rumford  medal  of  the  Royal  So- 
ciety 1868;  is  author,  jointly  with  Messrs.  De  la  Hue  and 
!."<  wy,  of  Researches  in  Solar  Physics,  and  with  Prof.  P. 
l<-  Tail  of  papers  giving  the  results  of  experiments  on 
Heating  p  •oduced  by  Rotation  in  Vacuo,  and  of  a  remark- 
able religio-scientifie  treatise.  The  Unseen  Universe  (1875), 
being  speculations  on  the  ■'  ]>h\  sical  basis  of  immortality"; 
has  contributed  numerous  papers,  chiefly  on  meteorology 
and  magnetism,  to  the  Transactions  of  the  Royal  Society, 
and  has  published    Elementary  Lessons  in  Phi/sir*  (1870), 

El ■■■'"<■'  Treatise  on    Beat  il^7K  the   Pin/sir*  Primer 

(1872)  in  Macmillan's  Series,  and  the  Conservation  of  En- 
ergy  (1873)  in  the"Inte  national  Scientific  Series." 

Strwart  (Char]  i  s),  b.  in  Scotland  about  1770:  went 
to  In  li  i  .ii  an  early  age  in  the  military  service  of  the  East 
India  Company,  in  which  he  ru.se  to  the  rank  of  major,  and 
was  subsequently  professor  of  Oriental  languages  in  the 
company's  training  college  at  Hertford.  D.  about  1810. 
lie  edited  the  Persian  text  of  the  Anvari  Soohyly,  •>>■  Fables 
of  Pilpay  ;  published  a  Descnptivt  Catalogs  of  the  Ori- 
ental  Library  of  du-  /"/<■  Tippoo  Sultaun,  to  which  are  pre- 
fixed Memoirs  of  Syder  Ally  Khan  ami  his  Son,  Tippoo 
Sulfation  (Cambridge,  1809),  and  translations  of  the  Tracts 


of  Mlrzn  Abu  Taleb  Elian  in  Asia,  Africa,  and  Europe 
(London.  2  vols.,  1810),  the  Memoirs  of  the  Mogul  Emperor 
Timur  (1S30),  and  those  of  Humayun  (1832),  and  was  au- 
thor of  a  History  of  Bengal  (1813). 

Stewart  {Charles),  U.  S.  N.,  b.  in  Philadelphia  July 
28,  1778;  went  to  sea  at  the  age  of  thirteen  as  cabin-boy 
in  a  merchant-vessel,  and  before  he  was  twenty  had  become 
captain  of  an  Indiaman.  In  1798  he  entered  the  U.  S. 
navy  as  a  lieutenant,  and  in  July,  1800,  was  appointed  to 
the  command  of  the  Experiment,  a  schooner  of  12  guns, 
with  which,  Sept.  1,  he  captured  the  French  privateer  Deux 
Amis,  8  guns,  and  soon  after  the  Diana,  11  guns,  also  re- 
capturing several  American  vessels  which  had  been  taken 
by  the  French.  In  1804,  in  command  of  the  brig  Siren, 
he  took  part  in  the  naval  operations  against  Tripoli,  aiding 
Decatur  in  the  destruction  of  the  American  frigate  Phila- 
delphia, which  had  fallen  into  the  hands  of  the  dey  of 
Tripoli.  He  was  made  captain  in  18(16;  in  the  summer  of 
1813  took  command  of  the  frigate  Constitution,  52  guns, 
and  in  December  sailed  from  Boston  for  the  West  Indies, 
making  several  captures  of  British  vessels.  In  Dec,  1814, 
he  sailed  on  a  second  cruise,  and  on  Feb.  20,  1S15,  captured 
the  British  ship  Cyane,  31  guns,  and  the  Levant,  21  guns. 
The  action  was  fought  at  night,  and  lasted  forty  minutes; 
the  American  loss  was  15  killed  and  wounded,  that  of  the 
British  41  ;  the  Levant  was,  however,  recaptured  by  a 
British  squadron.  In  1S16-20,  Stewart  commanded  the 
Mediterranean  squadron,  in  1821-23  that  of  the  Pacitic, 
subsequently  serving  on  the  board  of  navy  commissioners, 
as  commander  of  the  home  squadron,  and  of  the  naval 
station  at  Philadelphia.  He  was  placed  on  the  retired  list 
in  1857,  but  resumed  service  in  1859,  and  was  placed  in 
command  of  the  Philadelphia  navy-yard  with  the  rank  of 
senior  naval  officer,  and  in  1862  was  made  rear-admiral  on 
the  retired  list.     D.  at  Bordentown,  N.  J.,  Nov.  7,  1869. 

Stewart  (Charles  Samtel),  D.  D.,  b.  at  Flcmington, 
N.  J.,  in  1795;  graduated  at  the  College  of  New  Jersey  in 
1S15;  studied  law  at  Litchfield,  Conn.,  and  theology  at 
Princeton,  and  in  1822  was  ordained  as  missionary  to  the 
Sandwich  Islands,  where  he  remained  until  1826,  when  he 
returned  to  America  to  advocate  the  cause  of  foreign  mis- 
sions. In  1S2S  he  was  appointed  chaplain  in  the  U.  S. 
navy;  made  several  voyages,  after  which  for  many  years 
he  was  chaplain  of  the  naval  station  at  New  York.  He 
published — Private  Journal  <>f  «  Voyage  to  the  Pacific  Oeean 
a  ad  Residence  in  the  Sandwich  Islands  (1828),  Visit  to  the 
South  Seas  [1831) .  Sketches  of  Society  in  Great  Britain  and 
Ireland  (1834),  Brazil  and  La  Plata  (1850),  and  Personal 
Record  of  a  Cruise  (1S56).  D.  at  Cooperstown,  N.  Y., 
Dec.  14,  1870. 

Stewart  (David),  duke  of  Rothesay  and  earl  of  Car- 
rick,  son  of  Robert  III.,  king  of  Scotland,  b.  about  1M77; 
received  the  above  titles  from  his  father  Apr.  28.  139S; 
became  regent  of  Scotland  Jan.  27,  1399,  and  defended 
Edinburgh  against  Henry  IV.  of  England  1400,  but  was 
soon  after  seized  by  the  opposite  party  and  imprisoned  in 
Falkland  Castle,  where  he  soon  died  by  starvation  1401. 
The  earls  of  Albany  and  Douglas  were  accused  of  this 
crime,  but  were  declared  innocent  after  an  examination 
before  the  great  council  at  Holyrood  May  16,  1402. 

Stewart  (Dugald),  b.  at  Edinburgh  Nov.  22.  1753,  son 
of  Matthew  Stewart,  professor  of  mathematics  in  the  Col- 
lege of  Edinburgh;  studied  there  and  at  Glasgow;  was  in 
1774  appointed  assistant  professor  to  his  father,  whom  he 
succeeded  in  1785  ;  in  the  same  year  receiving  the  chair  of 
moral  philosophy,  which  he  resigned  in  1810  on  account 
of  failing  health,  and  passed  the  remainder  of  his  life  in 
literary  labor  at  his  seat  on  the  Frith  of  Forth,  the  sine- 
cure office  of  gazette  writer  for  Scotland,  with  a  salary  of 
£600,  having  been  created  for  him.  He  is  one  of  the  not 
unfrequent  examples  of  color-blindness,  several  quite  dif- 
ferent colors  having  been  undistinguishable  by  him.  The 
following  is  a  list  of  his  principal  works,  with  the  dates  of 
their  original  publication,  many  of  which,  however,  subse- 
quently appeared  with  considerable  augmentations:  Ele- 
ments of  the  Philosophy  of  the  Unman  Mind  ( 1792),  Outlines 
of  Moral  Philosophy  (1793),  General  Virrr  of  the  Progress 
of  Metaphysical,  Ethical,  and  Political  Philosophy,  pre- 
fixed to  the  supplement  to  the  Eneycloptrdfa  firitanmea 
(1810).  The  Philosophy  of  the  Active  and  Moral  Powers  of 
Man  (1828).  He  also  wrote  biographies  of  Adam  Smith, 
Thomas  Reid.  and  Dr.  Robertson.  The  best  edition  of  his 
collected  works  is  that  prepared  by  Sir  William  Hamilton 
(1356).     D.  at  Edinburgh  June  11,'  1828. 

Stewart  (Esme),  lord  of  Aubigny,  earl  and  duke  of 
Lennox,  b.  in  France  about  1555,  grandson  of  John,  third 
earl  of  Lennox,  and  deriving  his  French  title  from  Sir 
John  Stewart  of  Darnley,  constable  to  the  Scots  army  in 
France  in  the  wars  of  Charles  VII.;  arrived  in  Scotland 
in  Sept..  1579,  and  immediately  became  a  favorite  of  his 
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cousin,  King  James  VI.,  who  created  him  earl  of  Lennox 
Mar.  5,  1580,  duke  of  Lennox  and  earl  of  Darnley  Aug.  5, 
15S1  ;  took  an  active  part  in  the  political  intrigues  of  the 
time,  instituting  legal  proceedings  against  the  ex-regent 
Morton,  and  secured  his  condemnation  and  execution  for 
the  murder  of  Darnley  ;  quarrelled  with  the  Church,  and 
was  accused  of  treason  and  expelled  from  Scotland  Dec., 
1582.     D.  at  Paris  May  2d,  1583. 

Stewart  (Hamilton),  b.  Sept.  4,  1813,  in  Jefferson,  and 
reared  in  Scott  CO.,  Ky.,  and  thence  removed  to  Texas  in 
the  year  1S38.  In  May  of  that  year  he  established  the 
Civilian  newspaper,  and  continued  to  own  and  edit  the 
same  as  an  independent  Democratic  paper  through  all  the 
mutations  of  government  for  a  third  of  a  century.  Ho  re- 
sided in  Galveston  from  the  foundation  of  the  city;  was 
repeatedly  its  mayor,  and  represented  it  in  the  legislature 
and  in  the  constitutional  convention  in  1856.  In  the  days 
of  the  republic  he  enjoyed  the  confidence  of  Presidents 
Houston  and  Jones,  and  was  opposed  to  the  policy  of  an- 
nexation, and  after  Texas  was  a  State  of  the  republic  was 
unwilling  to  annul  the  compact.  During  the  Presidency  of 
Mr.  Pierce  ami  of  Mr.  Buchanan,  he  served  as  collector  of 
customs  in  the  city  of  Galveston,  but  was  not  retained  in 
office  during  the  Confederacy  because  of  his  opposition  to 
secession.  For  ten  years  preceding  the  war  he  was  regarded 
as  the  editor  of  the  most  prominent  newspaper  opposed  to 
the  secession  doctrine.  At  the  present  time  Mr.  Stewart 
is  one  of  the  editors  of  the  Galveston  tfeioa,  the  leading 
newspaper  of  Texas.  C.  G.  Forshey. 

Stewart  (Sir  Houston),  b.  in  Renfrewshire,  Scotland, 
in  1 701  ;  entered  the  navy  at  an  early  age ;  served  at  Flush- 
ing and  at  the  siege  of  St.  Jean  d'Acrc;  was  chosen  to 
Parliament  1S52;  was  a  lord  of  the  admiralty  1850-52; 
was  admiral  and  second  in  command  in  the  Black  Sea 
during  the  Crimean  war,  rendering  services  off  Sebastopol 
for  which  he  was  knighted  1856;  was  subsequently  com- 
mander-in-chief on  the  North  American  Station  and  at 
Plymouth  (1860-63),  and  governor  of  Greenwich  Hospital 
1869-72.     D.  in  Dec,  1875. 

Stewart  (John),  b.  in  Ireland;  emigrated  to  America; 
married  a  sister  of  Gen.  Wayne;  entered  the  Revolutionary 
army,  commanded  a  corps  of  light  infantry,  and  had  a 
severe  engagement  at  Indian  Field  with  Emmerick's  com- 
mand of  Tories  and  Indians,  Aug.  31,  177S,  and  received  a 
gold  medal  from  Congress  for  his  gallantry  at  the  storming 
of  Stony  Point,  July  15,  1779.  D.  near  Charleston,  S.  C, 
from  being  thrown  from  his  horse. 

Stewart  (Robert  M.),  b.  at  Truxton,  N.  Y.,  Mar.  12, 
1S15;  went  to  Kentucky  in  boyhood,  and  in  1838  emigrated 
to  Missouri,  settling  in  Buchanan  co. ;  was  a  member  of 
the  State  constitutional  convention  of  1845;  sat  ten  years 
in  the  State  senate:  was  governor  1857-61  ;  inaugurated 
the  railroad  system  of  Missouri  :  and  was  for  a  short  time 
an  officer  of  the  Union  army  1861,  but  retired  on  account 
of  ill-health.     D.  at  St.  Joseph  Sept.  21,  1871. 

Stewart  (Matthew),  earl  of  Lennox,  b.  in  Scotland 
about  1510,  son  of  John  Stewart,  third  earl,  by  his  wife. 
Lady  Anne  Stewart,  daughter  of  the  carl  of  Athol  :  became 
heir-male  of  the  Stewards  of  Scotland  by  the  death  of  King 
James  V.;  married  Lady  Margaret  Douglas,  only  child  of 
Archibald,  carl  of  Angus,  by  the  queen-dowager  Margaret, 
sister  of  Henry  VIII.,  and  hail  by  this  marriage  two  sons, 
of  whom  the  elder  became  the  well-known  Earl  Darnley, 
the  unhappy  cousin,  husband,  and  victim  of  Mary  Queen 
of  Scots.  Matthew  succeeded  to  the  earldom  in  1520  ;  spent 
his  youth  in  France  and  in  the  Italian  wars;  returned  to 
Scotland  1533  ;  became  a  formidable  rival  of  Bothwcll  at  the 
court  of  the  infant  queen,  for  whom  he  attempted  to  nego- 
tiate a  marriage  with  the  English  prince,  afterward  Edward 
VI.;  took  at  first  the  Roman  Catholic  side  in  the  civil  war, 
but  soon  went  over  to  the  party  of  the  English  king;  was 
consequently  banished,  declared  guilty  of  treason,  and  his 
estates  confiscated  Oct.,  1545;  conducted  unsuccessful  inva- 
sions of  Scotland  1515-47;  was  imprisoned  with  his  count- 
ess in  the  Tower  of  London  for  having  planned  the  mar- 
riage of  the  queen  of  Scots  with  their  son  Darnley  1502; 
was  allowed  to  return  to  Scotland  Sept.,  1564  ;  was  restored 
to  his  estates  anil  honors  Dec.,  1564;  took  part  in  tin-  plot 
against  lliccio  1565  ;  was  prominent  in  the  movement  which 
resulted  in  the  seizure  and  imprisonment  of  the  queen  at 
Lochlcvcn  Castle  June  15,  1570;  was  the  next  day  declared 
lieutenant-governor  of  Scotland  in  bohalf  of  his  grandson, 
the  infant  prince  James  VI. ;  was  elected  regent  -Inly  12; 
conducted  the  war  against  the  partisans  of  Mary;  took 
Dumbarton  Castle  Apr.,  1571,  but  was  unable  to  secure 
that  of  Edinburgh;  held  a  Parliament  at  Lcith  May  '.*, 
1571,  and  when  on  his  way  to  hold  a  Parliament  at  Stir- 
ling was  attacked  and  mortally  wounded  by  a  party  of 
the  queen's  friends.     D.  at  Stirling  Sept.  4,  1571. 


Stewart  (Robert).     See  Castt.eueagh,  Viscount. 

Stewart  (William  M.),  b.  in  Wayne  co.,  N.  Y.,  Aug. 
9,  1827;  removed  to  Ohio  with  his  family  in  childhood; 
prepared  himself  for  college;  spent  eighteen  months  at 
Yale  1848-40,  after  which  be  let!  college  for  the  gold-fields 
of  California:  spent  two  years  in  the  mines;  commenced 
the  study  of  law  I  s . < i* ;  was  appointed  in  the  same  year  dis- 
trict-attorney for  the  county  of  Nevada;  was  acting  attor- 
ney-general of  California  1854  :  was  a  lawyer  in  San  Fran- 
cisco 1854—56;  afterward  resided  at  Nevada  City  and 
Do wnieville ;  removed  to  the  Territory  of  Utah  (now 
Nevada)  I860;  sat  in  the  legislature  1861;  was  a  member 
of  the  constitutional  convention  of  1863;  was  elected  as  a 
Republican  one  of  the  first  \L$.  Senators  from  Nevada, 
and  was  re-elected  lSt>9  and  1875. 

Stewart  Island,  also  called  New  Leinster,  the 
southernmost  and  smallest  of  the  three  chief  islands  of  New 
Zealand,  is  of  triangular  form,  about  100  miles  in  circum- 
ference, with  an  area  of  L000  sij.  m.;  consists  largely  of 
hills,  of  which  there  are  three  ranges,  the  highest  summits 
exceeding  3000  feet;  is  separated  from  New  Leinster  by 
Foveaux  Strait.  20  miles  wide,  and  forms  a  part  of  the 
province  of  Southland. 

Stewart's  Creek,  tp.,  Harnett  co.,  N.  C.     P.  997. 

Stewart's  Creek,  tp.,  Surry  co.,  N.  C.     P.  796. 

Stew'artstowii,  p. -v.  and  tp.,  Coos  co.,  N.  H.    P.  909. 

Stewartstown,  p. -v.,  Hopewell  tp.,  York  co.,  Pa.  P. 
212. 

Stew'artsville,p.-v.,  Robb  tp.,  Posey  co.,  Ind.   P.  1  '■'■'•. 

Stewartsville,  p. -v.,  De  Kalb  co.,  Mo.,  on  Hannibal 
and  St.  Joseph  H.  R. 

Stewartsville,  tp.,  Richmond  co.,  N.  C.     P.  1887. 

Stey'er,  town  of  Austria,  province  of  Upper  Austria,  at 
the  confluence  of  the  Steyer  and  the  Ens,  is  famous  for  its 
manufactures  of  machinery,  arms,  files,  knives,  and  every 
kind  of  steel  and  iron  goods.      P.  Li, 392. 

Stib'ium,  the  Latin  name  of  Antimony  (which  see). 

Sticha*'i<lai  [from  Stichseus — Gr.  (tti'xos,  a  "row"  or 
"line" — the  typical  genus  of  the  group],  a  family  of  fishes  of 
the  order  Teleoeephali  and  sub-order  Acanthoptcri,  peculiar 
to  the  northern  seas.  The  body  is  more  or  less  elongated; 
the  skin  covered  with  cycloid  scales;  the  lateral  line  some- 
times absent,  sometimes  simple,  and  sometimes  with  rami- 
fications and  parallel  branches  (hence  the  name);  the  head 
compressed,  and  more  or  less  pointed  forward  :  the  opercu- 
lar bones  unarmed  ;  the  mouth  with  a  lateral  oblique  cleft; 
the  upper  jaw  scarcely  protractile;  teeth  present  on  both 
jaws,  and  sometimes  on  the  palate;  branchial  apertures 
produced  forward;  branchiostegal  rays  six;  dorsal  tin  very 
long,  and  sustained  throughout  by  rigid  spines;  anal 
elongated;  caudal  distinct;  pectorals  well  developed;  ven- 
tral- jugular,  each  with  two  or  three  rays;  the  stomach  is 
csecal,  and  around  the  pylorus  are  developed  a  few  ca?ca. 
The  skull  is  depressed  behind  the  eyes,  and  the  skeleton 
offers  a  number  of  peculiarities,  contrasting  with  the  cha- 
racters of  the  Blenniidse  and  other  related  families.  A 
dozen  or  more  species  are  known,  which,  according  to  some 
authors,  represent  only  two  genera,  and  according  to  others 
as  many  as  nine.  Nine  species  inhabit  the  Arctic  and 
northern  waters  of  the  Atlantic  coast  of  America,  and  two 
(Leptobleuuins  serpentinm  and  Eumesogrammtu  *it(>-/>ifnr- 
catite)  are  found  in  the  New  England  waters  N.  of  Capo 
Cod,  although  rather  rare.  Little  is  known  of  their  habits, 
and  they  are  of  no  economical  value.      THEODORE  (Jill. 

Stick,  Composing.  See  Printing,  by  W.  S.  Pater- 
sox. 

Stick'ins-Plastcr,  or  Adhesive  Plaster,  for  sur- 
geons' use.  is  made  of  resin,  lead  plaster,  and  soap,  melted 
together  and  spread  by  machinery  upon  stout  muslin.  It 
is  an  article  of  great  value  in  practical  surgery,  but  re- 
quires rather  frequent  renewal,  as  it  loses  its  adhesive 
qualities.  It  has  to  be  warmed  before  application,  but  is 
not  loosened  by  wetting.  Light  adhesive  plasters,  court 
plasters,  and  the  like,  are  made  of  silk  or  goldbeater's  skin, 
covered  on  the  adhesive  side  with  a  solution  containing 
isinglass  and  gum-benzoin,  while  the  back  of  the  plaster 
receives  a  varnish  of  Chi  an  turpentine  and  benzoin.  These 
plasters  are  wetted  before  application. 

Stickleback  (/.  c.  "back  with  spines"),  a  name  ap- 
plied to  the  species  of  the  family  (iasterosteidso.  'Ibis 
family,  on  the  whole,  agrees  with  the  typical  constituents 

of  the  order  Teleoeephali.  hut   i(   and  some  others  I  AuloStO- 

midse,  Fistuiariidae,  etc.)   exhibit  important  peculiarities 

which  necessitate  their  isolation  as  an  independent  sub- 
order (or.  aoeording  to  Cope,  an  order)  whioh  has  been 
named  HeM! BRANCH  11  (whicn  see*.  The  popular  designa- 
tion is  given  on  account  of  the  stout  rigid  spines  with 
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which  the  back  is  armed.     The  form  is  fusiform  and  more 

or  less  elongated;  the  body  naked  or  covered  with  lateral 

plates  :  the  lateral  line  little  defined  and  continuous;   head 

,,...,.[,    conic,    or    more    or   less   produced    forward; 

,1   bj  the  enlarged  second  suborbital  bones; 

liar  bonea  unarmed;    mouth  terminal,  and  with  an 

left,  but  rather  small;  teeth  villifurm,  and 

conlined   to  the  jaws   and   pharyngeal  bones;    branchial 


The  Stickleback  (Gasterosteus  aculeatus). 

apertures  continuous  below ;  branchiostegal  rays  three  on 
each  side;  dorsal  fin  represented  by  a  variable  number  of 
free  stout  spines  (2-15)  and  an  oblong  fin  with  articulated 
rays:  anal  tin  obliquely  opposed  to  the  dorsal:  caudal 
well  developed;  pectorals  well  developed,  and  separated 
by  a  broad  area  from  the  head;  ventral  fins  represented  by 
enlarged  spines  with  an  axillar  ray  each,  and  inserted  more 
or  less  behind  the  basis  of  the  pectorals.  The  stomach  has 
pyloric  caeca  in  small  number  (2),  and  the  air-bladder  is 
simple.  The  forms  agreeing  in  these  characters  are  differ- 
entiated by  others,  and  several  quite  distinct  generic  types 
exist.  These  are  (1}  Gasterosteus,  which  has  two  or  three 
free  dorsal  spines  ;  (2)  Pggoateuss  which  has  seven  to  nine 
free  dorsal  spines;  (3)  Apeltes,  which  is  distinguished  by 
the  absence  of  a  bony  cuirass  between  the  ventral  fins; 
and  ill  Sphiackia,  peculiar  in  the  family  for  its  elongated 
form  and  the  large  number  (15)  of  dorsal  spines.  Co- 
ordinate 1  characters  exist  which  serve  to  combine  the  first 
three  genera  in  one  sub-family  (Gasterosteina?),  and  the 
fourth  in  another  (Spinachiime).  The  Gasterosteina*  are 
inhabitants  of  fresh  and  brackish  as  well  as  salt  water, 
and  the  freshness  or  saltness  of  the  water  seems  to  be  a 
matter  of  in  difference  to  them  :  the  Spinaehiina?,  how- 
ever, arc  confined  to  saltwater  almost  exclusively.  Gastt 
roateus  and  Pygosteus  are  found  in  North  America,  as  well 
as  Europe  and  Asia:  Apeltes  is  confined  to  North  America, 
and  Spiuachia  to  the  seas  of  Northern  Europe.  The  spe- 
0106  arc  all  small,  rarely  exceeding  six  inches,  and  gene- 
rally very  much  less.  Although  so  small,  they  are  never- 
theless extremely  pugnacious  and  voracious,  and  attack 
without  hesitation  animals  many  times  larger  than  them- 
selves. The  females  are  plain-colored,  but  in  the  breeding 
season  the  males  assume  resplendent  hues,  which  render 
them  quite  attractive,  and  which  are  very  changeable  and 
affected  by  the  nature  of  the  ground  as  well  as  their  pas- 
sions. The  most  notable  peculiarity  about  them  is  the 
care  which  they  take  of  their  young.  The  species  are  all, 
so  far  as  known,  nest-builders,  and  construct  quite  elabo- 
rate receptacles  for  their  eggs :  but  the  males  do  all  the 
work.  The  nests  of  the  different  generic  types  differ  in 
details.  They  are  all,  however,  formed  of  particles  of 
grass,  root>,  sticks,  or  leaves,  which  are  united  together  by 
a  viscid  mucus  or  kind  of  silk-like  thread  exuded  from  the 
body  and  wound  round  the  material  collected.  The  Gas- 
tcrostei  excavate  a  cavity  at  the  bottom  of  the  water,  and. 
laving  therein  the  foundations,  build  up  the  sides  and 
roof.  The  Pygostei  select  adjoining  reeds  some  distance 
above  the  bottom,  and  construct  their  nests  in  mid-water. 
In  all  cases  an  aperture  is  left,  and  elaborately  prepared  at 
the  side  for  the  entrance  of  the  female.  After  the  nest  is 
ready,  the  male  seeks  out  a  gravid  female,  conducts  her  to 
the  nest,  and  she  deposits  a  few  eggs,  and  then  escapes  by 
an  aperture  already  made  or  which  she  herself  makes  op- 
posite to  the  one  she  entered  by.  This  is  repeated  day 
after  day  until  a  considerable  number  of  eggs  is  accumu- 
lated. Each  time  the  male  rubs  himself  against  the  female 
and  pa  es  over  the  eggs.  For  about  a  month,  while  the 
eggs  are  maturing,  the  male  watches  over  them  with  jealous 
oare,  and  only  leaves  when  the  young  are  hatched  and 
ready  to  care  for  themselves.  The  eggs  are  large  in  pro- 
portion to  the  size  of  the  fish,  and  few  in  number,  not 
much,  if  at  all.  exceeding  100  in  the  common  Gasterostet. 
This  may  be  considered  a  characteristic,  co-ordinated  with 
the  care  taken  of  them.  The  habits  of  these  fishes  are  the 
subject  of  quite  an  extensive  literature.  The  number  of 
iefl  i-  doubtful,  some  naturalists  admitting  many  and 
others  few.  In  the  North  Pacific  arc  several  genera  (Ait- 
lorkynehtts,  Auli-  hthys,  and  Auliseops)  which  are  nearly 
related  to  fyinocAio,  but  differ  in  such  respects  as  to  have 
been  combined  in  a  peculiar  family  named  Aulorhvneh- 
Wm.  Theodore  Gill. 

Sticoah,  tp.,  Cherokee  co.,  N.  C.     P.  39S. 


Sticsr'litz  (Heixrich),  b.  at  Arolsen,  principality  of 
Waldeck,  Germany,  Feb.  22,  1803;  made  some  desultory 
studies  in  philosophy  and  philology  at  the  universities  of 
Gottingcn  and  Leipsic.  and  was  appointed  custos  in  the 
library  and  teacher  in  the  gymnasium  of  Berlin  in  1828; 
in  the  same  year  he  married  Charlotte  Sophie  Willhoft  lb. 
in  Hamburg  June  IS,  1806).  On  various  occasions  he 
wrote  verses  for  the  benefit  of  the  Greeks,  in  the  Berliner 
Musenalmanachs,  etc.  Other  works  are — Bildern  dea 
Orients  (4  vols.,  1831-33),  Stimmcn  der  Zcit  in  Liedern 
(1831),  etc.  To  arouse  the  vigor  of  his  mind,  his 
wife  stabbed  herself,  Dec.  29,  1834.  He  continued  to 
lead  a  wandering  life;  wrote  poems  —  Gross  an 
Berlin  (1838);  travelling  sketches — Montenegro  und 
Montenegriner  (1841),  Istn'en  und  Dalmatien  (1845); 
confessions — Selbstbingraphie  (1865)  and  E\  inner- 
ungeti  an  Charlotte  (1865).  all  lean,  unimpressive,  in- 
significant, and  died  of  cholera  at  Venice  Aug.  24, 
1849. 
Stieh'le,  von  (Gustav),d.  at  Erfurt,  Prussian  Saxony, 
Aug.  14,  1S23;  entered  the  Prussian  army  in  IS40,  and 
made  his  career  in  the  staff.  In  I860  he  took  charge  of 
the  historical  department  of  the  staff;  in  1861  he  made  the 
Danish  campaign  in  the  staff  of  Wrangel  ;  was  ennobled, 
created  a  lieutenant-colonel  and  royal  aide-de-camp,  and 
subsequently  military  attache  in  London  and  Vienna;  in 
1866  he  was  a  member  of  the  staff  of  the  king,  partici- 
pated in  the  preliminaries  of  Nicolsburg,  and  carried  on 
the  final  military  negotiations  subsequent  to  the  Peace  of 
Prague;  in  1870-71  he  was  chief  of  staff  of  the  second 
army  under  the  command  of  Prince  Fiiedrkh  Charles,  and 
concluded  the  capitulation  of  Metz  with  Gen.  J  arras,  Oct. 
27,  1870.  After  the  war  he  was  made  director  of  the  gen- 
eral department  of  war  in  Nov.,  1871,  and  lieutenant-gen- 
eral and  commander  of  the  7th  infantry  division  Oct.  29, 
1875. 

Sti'gand  (William),  b.  in  1827;  was  educated  at 
Shrewsbury  School  and  St.  John's  College,  Oxford  :  studied 
equity  law  at  Lincoln's  Inn,  and  was  called  to  the  bar  in 
1S52;  has  resided  in  France,  Italy,  and  Germany,  and 
travelled  in  Spain  and  the  Orient.  He  has  contributed  to 
the  Edinburgh  Review  and  the  Quarterly  Reviete,  and  has 
published  A  Vision  of  Barbarossa  and  other  Poems  ( 1860), 
and  AtKenaie,  or  the  First  Crusade,  which  is  only  the  first 
portion,  comprising  six  cantos,  of  an  epic  in  the  Spenserian 
metre  (1866). 

Stigma.     Pee  Pistil. 

Stiginatiza'tion  [from  Gr.  orry/xa,  "a  puncture"],  a 
term  employed  in  the  legendary  literature  of  the  Roman 
Catholic  Church  to  denote  the  miraculous  impression  upon 
certain  saints  of  marks  similar  to  the  five  wounds  of  Christ 
(stigmata)  or  of  the  crown  of  thorns.  The  most  remark- 
able instances  are  those  of  St.  Francis  of  Assisi  (Sept.  15, 
1224)  and  Veronica  Giuliani  (1694).  Many  persons,  among 
whom  was  St.  Catharine  of  Siena,  arc  alleged  to  have  felt 
at  regular  intervals  the  pain  of  such  wounds,  but  without 
any  external  mark. 

Stiles,  p.-r.  and  tp.,  Oconto  co.,  Wis.  P.  373. 
Stiles  (Ezra),  D.  D.,  LL.D..  b.  at  North  Haven,  Conn., 
Dec.  15,  1727;  graduated  at  Yale  College  1746;  studied 
theology:  was  ordained  a  Congregational  minister  June, 
1749;  was  tutor  at  Yale  College  1749-55;  engaged  in  a 
scries  of  researches  with  an  electrical  apparatus  sent  to 
the  college  by  Dr.  Franklin,  and  made  the  first  electrical 
experiments  in  New  Knixhind  :  preached  for  a  short  time 
to  the  Stockbridge  Indians  1750;  studied  law;  was  ad- 
mitted to  the  bar  1753,  and  practised  two  years  in  New 
Haven;  pronounced  a  Latin  oration  in  honor  of  Franklin 
on  the  occasion  of  his  visit  to  New  Haven  Feb.,  1755;  was 
pastor  of  a  church  at  Newpoi't,  R.  I.,  1755-77;  was  inau- 
gurated president  of  Yale  College  June  23,  1778;  acted  also 
as  professor  of  divinity  after  1780;  delivered  lectures  on 
scientific  subjects;  studied  several  Oriental  languages: 
carried  on  scientific  and  philological  inquiries  by  means  of 
correspondence  with  travellers  in  remote  portions  of  the 
earth  ;  published  many  addresses  and  sermons ;  was  author 
of  a  History  of  Three  of  the  Judges  of  Kii<y  Charles  I. 
(1794)  and  An  Account  of  the  Settlement  of  Bristol  (1785), 
and  left  to  Yale  College  45  bound  volumes  of  MSS.  and 
correspondence.  D.  at  New  Haven  May  12,  1795.  His 
daughter  married  Dr.  Abiel  Holmes,  who  published  his 
Life  (1798)  and  edited  the  Family  Tablet  (1796),  contain- 
ing poems  by  members  of  the  Stiles  family. 

Stiles  (Henry  P^rn),  H.  D..  b.  in  New  York  City  Mar. 
10.  ls:'.2:  studied  medicine;  practised  as  a  physician  at 
Galena,  111.,  and  afterward  at  Brooklyn,  N.  Y.,  and  filled 
important  medical  and  sanitary  offices  in  that  city  and  in 
New  York.  Author  of  a  History  of  Aneient  Windsor,  Conn. 
(1859),  with  a  Supplement  (1863),  Tic-  Stiles  Genealogy 
(180.;),    History    of   Brooklyn,    N.    Y.    (3    vols.,    1809-7*' ). 
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Bundling,  it*  Origin,  etc.  (I860);  edited  the  Autobiography 
of  Thomas  Douglas  (1856),  The  Wallabout  Prison-Skip, 
The  Revolutionary  Adventures  of  Ebenezer  Fox,  Andrew 
Sherburne's  Memoirs,  and  the  Prison-Ship  Narrative,  and 
has  been  an  important  contributor  to  the  New  York  His- 
torical Magazine,  of  which  he  was  also  for  some  time  the 
editor. 

Stiles  (William  H.),  b.  in  Savannah,  Ga.,  about  1S10 ; 
studied  law;  commenced  practice  at  Savannah  is:;i  :  was 
solicitor-general  of  the  eastern  district  of  Georgia  1 S33-36  j 
member  of  Congress  1843-45,  charge"  d'affaires  to  Austria 
1815-40,  and  was  a  colonel  in  the  Confederate  army.  ]>. 
at  Savannah  Dec.  20,  1865.  Author  of  a  History  of  Austria 
in  1848-49. 

Stilcs'ville,  p. -v.,  Franklin  tp.,  Hendricks  co.,  Ind. 
P.  205. 

Stil'icho,  son  of  a  Vandal  chieftain  in  the  Roman 
service:  grew  up  in  the  camp,  but  developed  such  eminent 
talents  in  military,  administrative,  and  diplomatic  affairs 
that  the  emperor  Theodosius  gave  him  his  niece  and 
adopted  daughter,  Serena,  in  marriage,  made  him  com- 
mander-in-chief of  the  whole  military  force  of  the  Western 
empire,  and  appointed  him  guardian  to  the  young  Hono- 
rius.  After  the  death  of  Theodosius  (in  304  a.  d.)  Stilicho 
was  the  actual  ruler  of  the  Western  Roman  empire,  and  it 
IS  probable  that  he  subsequently  formed  an  idea  of  placing 
his  own  family  on  the  imperial  throne;  he  married  his  son 
to  Plaeidia,  the  daughter  of  Theodosius,  and  his  daughter, 
Maria,  to  the  emperor  Honorius.  The  earlier  part  of  his 
career  was  mostly  occupied  by  rivalries  with  Rufinus, 
guardian  of  Arcadius,  who  had  received  the  Eastern  Ro- 
man empire,  and  the  feuds  ended  with  the  assassination  of 
Rufinus.  But  soon  more  serious  affairs  demanded  his  at- 
tention. In  403,  Alaric  invaded  Northern  Italy,  and  the 
empire  was  in  imminent  danger.  Stilicho  brought  in  haste 
the  legions  together  which  were  stationed  in  Britain,  Gaul, 
ami  all  along  the  northern  frontier  of  the  empire;  defeated 
Alaric  first  at  Pollentia,  then  at  Verona,  and  drove  him  out 
of  Italy.  A  second  time  he  saved  the  empire.  On  the 
withdrawal  of  the  legions  from  the  frontiers  immense 
swarms  of  Vandals,  Alans,  Sueves,  etc.,  gathered  under 
Radagaisus,  invaded  Italy  in  406,  and  besieged  Florence. 
With  a  small  army  of  veterans  and  some  auxiliary  troops 
composed  of  Visigoths  and  Huns,  Stilicho  attacked  thein, 
compelled  them  to  give  battle,  and  routed  them  completely; 
Radagaisus  was  put  to  death  and  his  troops  were  sold  as 
slaves.  In  spite  of  these  brilliant  successes,  his  position 
became  by  degrees  totally  undermined.  The  Roman  au- 
thority was  much  weakened  in  the  provinces  by  the  recall 
of  the  legions,  and  in  some  places — as,  for  instance,  Brit- 
ain— it  was  never  really  re-established.  This  gave  rise  to 
a  general  discontent  among  the  vainglorious  Roman  peo- 
ple, and  at  the  court,  Olympius,  a  eunuch,  succeeded  in 
turning  the  mind  of  the  young  emperor  from  his  guardian 
by  exciting  his  jealousy,  and  even  his  fear.  While  Stilicho 
was  encamped  at  Bologna,  a  number  of  his  friends  were 
put  to  death  at  Pavia  under  a  riot  which  was  instigated  by 
Olympius  and  the  emperor.  In  the  camp  Stilicho's  frienaa 
demanded,  for  the  sake  of  their  own  safety,  that  he  should 
march  immediately  against  Pavia  and  punish  Olympius; 
and  when  he  hesitated  they  rebelled  against  him.  He  fled 
from  the  camp  and  took  refuge  in  a  church  of  Ravenna, 
from  which,  however,  he  was  allured,  and  assassinated  Aug. 
23,  4 OS. 

Still  (John),  I).  D.,  b.  at  Grantham,  Lincolnshire,  Eng- 
land, about  1543 ;  educated  at  Christ's  College,  Cambridge  ; 
took  orders  in  the  Church  of  England;  became  Lady  Mar- 
garet professor  of  divinity  at  Cambridge  1570 ;  held  livings 
in  Suffolk  and  Yorkshire;  became  prebendary  of  West- 
minster 1573,  master  of  St.  John's  College  1574,  and  of 
Trinity  College  1577,  archdeacon  of  Sudbury  1577,  pro- 
locutor of  the  convocation  1588,  and  bishop  of  Bath  and 
Wells  1592.  D.  at  Wells  Feb.  26,  1608.  Author  of  A 
Ryght  Pithy,  Pleasant,  and  Merie  Comedie,  intytuled  Gam- 
mer GurtoiCs  .YVi/A ,  played  on  the  Stage  not  longe  ago  in 
Chrixti-'s  Colledge  in  Cambridge.  Made  by  Mr.  S.,  Master 
of  Arts,  etc.  (London,  L575).  This  piece,  abounding  in 
low  humor,  supposed  to  have  been  written  as  early  as 
1565,  was  long  considered  the  first  extant.  English  comedy, 
but  that  rank  is  now  assigned  to  Udall's  Ralph  Royaler 
Doyster. 

stille  (Alfred), M.D.,b.  in  Philadelphia  Oct.  no,  1813; 
graduated  at  the  University  of  Pennsylvania  in  1832;  be- 
came resident  physician  at  the  Philadelphia  Hospital  in 
1836  j  a  ft  em  ard  Btudiod  iu  Paris  and  other  European  cities, 
and  ret  uming  to  A  tnerica  beoame  resident  physician  at  the 
Pennsylvania  Hospital  1839—4 1 ;  lecturer  on  pathology  and 
practice  of  medicine  to  the  Philadelphia  Association  for 
Medical  Instruction  1844-50;  physician  to  St.  Joseph's 
Hospital    1840;    professor  of  the  theory  and  practice  of 


medicine  in  the  Pennsylvania  Medical  College  1854-50,  and 
in  18(54  in  the  University  of  Pennsylvania.  Besides  con- 
tributions to  journals,  he  has  published  Medical  Instruction 
in  the  U.  S.  (1845),  Elements  of  drum,/  Pathology  (1848), 
Report  on  Medical  Literature  { 1350),  The  Unity  of  Medicine 
(1850),  Humboldt'*  Life  and  Character  (  1859),  Therapeutics 
(I860;  enlarged  and  revised  eds.  1864  and  1874),  War  as 
an  Element  of  Civilization  (1862),  and  Epidemic  MeningitU 
(1867). 

Stille  (Chables  Janeway),  LL.D.,  b.  in  Philadelphia 
in  1819;  graduated  at  Yale  in  1839;  became  professor  of 
English  literature  in  the  University  of  Pennsylvania  in 
1866,  and  provost  of  the  university  in  1S68.  Besides  sev- 
eral literary  addresses,  he  has  published  —  Hoic  a  Five 
People  Conduct  a  Long  War  (1862),  Northern  Interest  and 
Southern  Independence  (1863),  The  Historical  Development 
of  American  Civilization  (1863),  Memorial  of  the  Phila- 
delphia Central  Fair  fur  the  U.  S.  Sanitary  Commission 
(1864),  History  of  the  U.  S.  Sanitary  Commission  (1866), 
and  Memoir  of  Rev.  William  Smith,  D.  D.  (1869). 

Stille  (Morton),  M.  D.,  b.  in  Philadelphia  Oct.  27, 1822; 
graduated  in  medicine  at  the  University  of  Pennsylvania 
in  1844;  subsequently  studied  his  profession  in  Dublin, 
London,  Paris,  and  Vienna;  began  practice  in  Philadel- 
phia in  1S47;  was  resident  physician  at  the  Pennsylvania 
Hospital  1848-49;  revisited  Europe  1850-52,  and  became 
lecturer  in  the  Philadelphia  Association  for  Medical  In- 
struction in  1857.  He  prepared,  in  conjunction  with  Fran- 
cis Wharton,  a  Treatise  on  Medical  Jurisprudence  (1855; 
2d  ed.,  with  the  medical  portion  revised  and  enlarged  by 
his  brother,  Alfred  Stille",  I860).  D.  at  Saratoga  Au°-.  20, 
1855. 

Stil'lingfleet  (Edward),  D.  D.,  b.  at  Cranbourno,  Dor- 
setshire, in  1635;  was  educated  at  Cambridge;  entered  holy 
orders;  became  rector  of  Sutton  in  1657;  preacher  at  the 
Rolls  1664;  rector  of  St.  Andrew's,  Hoi  born,  and  lecturer 
at  the  Temple  1665;  prebendary  of  St.  Paul's  1667  and 
of  Canterbury  1669:  chaplain  to  Charles  II.  1670;  arch- 
deacon of  London  1677,  and  bishop  of  Worcester  1689, 
holding  also  several  other  ecclesiastical  preferments.  He 
ranks  among  the  foremost  of  English  polemics,  his  life  hav- 
ing been  an  almost  uninterrupted  controversy  with  Roman 
Catholics,  Nonconformists,  and  Socinians.  His  collected 
works  till  6  large  folio  volumes,  many  of  them  having 
been  frequently  republished  in  different  forms.  The  most 
important  are — Irenicum,a  Weapon-Salve  for  the  Churches 

Wounds    ( 1 661 ),     Origines    Sacra,   or    a    Rational    Account 

of  the  Christian  Faith  (1662',  Rational  Account  of  the 
Grounds  of  the  Protestant  Religion  (1665),  Discourse  Con- 
cerning the  Idolatry  practiced  in  the  Church  of  Rome  ( 1671), 
Unreasonableness  of  Separation  from  the  Church  of  England 
(1681),  Origines  Britannicse  (1685),  and  Discourse  in  Vindi- 
cation of  the  Doctrine  of  the  1'rinity  (1697).  I>.  at  West- 
minster Mar.  27,  1G99. 

Stillin'gia  [named  for  Dr.  Benjamin  StiHingficct, 
1702-71],  an  interesting  genus  of  euphorbiaceous  trees, 
shrubs,  and  herbs.  The  U.  S.  have  several  species.  Stil- 
lingia  sylvatica,  or  queen's  root,  is  an  herb  of  the  Southern 
States  whose  root  has  a  good  reputation  as  an  an ti syphil- 
itic remedy.  Our  other  native  species  are  shrubs.  The 
tallow  tree  of  China  (S.  sebifera)  is  naturalized  in  t ho 
Southern  States.  It  is  a  beautiful  tree,  and  from  its  seeds 
the  Chinese  extract  large  amounts  of  a  white  tallow-like 
fat,  very  useful  for  candles.  The  wood  is  hard,  and  is  a 
good  substitute  for  box.     The  leaves  give  a  black  dye. 

Still'man  (Samuel), D.  D.,b.  in  Philadelphia  Feb.  27. 
1737 J  his  parents  having  removed  to  Charleston.  S.  C,  he 
was  educated  there,  and  ordained  as  pastor  of  a  Baptist 
church  in  1759;  was  subsequently  settled  at  Bordentown, 
N.  J.,  and  finally  In  1760  as  pastor  of  the  First  Baptist 
church  in  Boston,  where  lie  remained  until  his  death.  He 
was  an  eloquent  preacher,  and  a  warm  patriot  during  the 
Revolutionary  war;  was  a  delegate  to  the  Constitutional 
Convention  of  L788,  and  one  of  the  original  incorporators 
of  Brown  University  in  1 76 1.  taking  a  warm  interest  in 
the  wcl faro  of  that  institution.  He  published  several  ser- 
mons and  discourses,  among  which  are — On  tin  Repeal  of 
the  Stamp  Act  ( I  766),  Ancient  and  Honorable  A>  tillery  Ser- 
mon (1770),  Election  Sermon  ( 1 779),  Hon.  Samuel  Ward, 
preached  before  Congress  (1 776),  Masonic  Discourse  at 
Charlestoion  (1785).  fourth  of  July  Oration  at  Boston  I  1789), 
and  Washington  (18(10).  A  volume  of  his  sermons,  with  a 
Memoir  by  Rev,  Thomas  Gray,  was  published  in  1808.  D. 
at  Boston' Mar.  12.  1787. 

Stills.     Sec  Distillation. 

Still'water,  city  ami  tp.,  cap.  of  Washington  co., 
Mini,  at  the  head  of  navigation  on  St.  Croix  Lake  tor  large 
steamers,  and  on  Lake  Superior  and  Mississippi  and  St. 
Paul   Stillwater  and  Taylor's  Falls   R.  lis.,  in  lat.  -15°  N., 
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25  miles  from  Mississippi  River,  18  miles  from  St.  Paul. 
\  regular  line  of  small  steamers  plies  between  Stillwater 
and  Taylor's  Falls,  30  miles  above,  nn  St.  Croix  liner. 
Tlie  bnsiness  portion  of  the  eity  is  located  on  a  small  plain 
surrounded  by  bluffs,  tbc  latter  crowned  by  line  residences. 
Still*  ins  10  churches,  2  national  and  2  savings 

banks  n  publi  library.and  a  club  room,  and  has  3  weekly 
newspapers.  It  is  the  fourth  eity  in  size  and  importance 
in   Minnesota.     There  are  '.)  large  saw-mill-,  with  a  daily 

•   o(   500, feet,  employing  capital  to  the  amount 

,000,000.     P.  of  city,  4124;  of  tp.  4506.     Settled  in 
A.  B.  Easton,  Ed.  Gazette. 
Stillwater,  p. -v.  and  tp.,  Sussex  eo.,  N.  J.     P.  1632. 
Stillwater,  p.-v.  and  tp., Saratoga co., N. Y.,  on  Hud- 
son River  and  on  Saratoga  Lake,  lias  I  churches  and  nu- 
merous factories.     The  township  includes  the  incorporated 
village  of  Mechanicsville  and  the  post-village  of  Bemis's 
Heights,  notable  for  the  two  battles  of  Sept.  19  and  Oct. 
7,  1777  (sometimes  called  the  battles  of  Stillwater),  which 
led   to  the  surrender  of  Burgoyne.     P.  of  v.  737;  of  tp. 
S401. 

Stilt,  a  name  applied  to  birds  of  the  genus  Himantopus 
(familj  Rcourvirostridm),  and  related  to  the  avocet.  They 
are  distinguished  by  the  excessively  long  legs,  the  straight, 
slender  bill,  which  is  slightly  compressed,  the  feet  with  the 
middle  and  outer  tics  connected  by  a  small  web  and  des- 
titute  "I'  a  hind  toe.  and  the  tail  projecting  beyond  the 
wings.  Six  species  of  the  genus  are  recognized  by  G.  It. 
dray  as  inhabitants  of  various  parts  of  the  world.  One 
species  is  found  in  America,  and  ranges  from  the  Northern 
U.S.  to  Paraguay.  Its  total  length  is  about  fourteen  inches, 
of  which  tbc  bill  firms  three  inches,  and  the  tail  also  three 
inches  ;  the  tarsi  arc  about  four  inches  in  length,  and  rather 
longer  than  the  tibiae;  the  color  is  a  glossy  black  on  the 
bra  I  above,  the  nek  behind,  the  back,  and  the  wings; 
white  on  the  head  in  front  of  and  behind  the  eyes,  and  be- 
neath; the  bill  is  black,  and  the  legs  red.  It  not  only 
dwells  by  the  sea-coast,  but  is  found  far  inland,  at  least  on 
the  lakes  and  rivers  of  the  Western  U.  S.  Individuals 
generally  associate  together  in  flocks  of  twenty  or  thirty, 
more  or  less.  They  prefer  muddy  flats  with  reedy  mar- 
gins. They  breed  in  the  U.  S.,  and  make  nests  of  grasses, 
etc  They  lav  generally  four  eggs;  these  are  relatively 
large  and  of  a  yellowish  or  oehraceous  color,  with  dark- 
brownish  blotches  and  lines.  On  the  ground,  whether 
walking  or  wading,  according  to  Cones,  they  move  grace- 
fully and  with  measured  steps;  the  long  legs  are  much  bent 
at  each  step  (but  only  at  the  joint),  and  planted  firmly  and 
perfectly  straight.  When  feeding,  the  legs  are  bent  back- 
ward at  an  acute  angle  at  the  heel-joint,  to  bring  the  body 
lower.  They  feed  mostly  on  aquatic  insects,  as  well  as 
the  eggs  and  young  of  fishes,  and  small  fishes  of  different 
kinds.  Theodore  Gill. 

Stilts  [Dutch,  stcll],  sticks  or  crutches  upon  which  a 
person  stands  so  as  to  increase  the  length  of  bis  stride. 
They  arc  usually  mere  toys,  employed  by  boys  in  play,  but 
in  the  department  of  the  Landes  in  south-western  France 
the  peasantry  make  use  of  stilts  as  a  common  method  of 
progression  through  the  deep  sands  of  that  region.  The 
stilts  there  used  arc  sometimes  very  long,  and  the  people 
acquire  great  skill  in  their  use. 

Stimp'son  (William),  M.  D.,  b.  at  Roxbury,  Mass.; 
studied  medicine,  and  has  devoted  himself  especially  to 
oonohology,  upon  which  he  has  published  many  papers  in 
scientific  journals  and  in  the  Smithsonian  Contributions. 
Among  his  works  are — Revision  of  the  Synonomy  of  the 
'J\  itaceotu  Mollushs  <>f  Neva  England  (1851),  Synopsis  of 
the  Marine  luvertebrata  of  the  Grand  Manan  (1S54),  Pro- 
dromus  Descriptionis  Aniinalium  Ercrtcbratorum  discovered 
in  the  Pacific  expedition  of  Ringgold  and  Rodgers  (parts 
i.-viii.  1857-60  i.  Notes  on  North  American  Crustacea  (1859), 
and  Researches  upon  the  Hudrobiinse  and  Allied  Forms 
(1865).   ^ 

Stim'nlants  [Lat.  stimulus],  a  term  very  commonly 
and  also  very  loosely  used  in  medical  parlance.  It  is  ap- 
plied to  such  agents  a-  are  able  to  promptly  set  on  foot 
and  keen  going  the  immediately  vital  functions  of  circula- 
tion and  respiration.  Suoh  arc,  pre-eminently,  strongly 
nourishing  hot  food  if  it  can  be  digested  :  if  it  cannot,  then 
alcoholic  or  ethereal  potions,  ammoniacal  solutions, opium, 
heat,  eto.  The  term  "  stimulant "  is  also  used  to  signify 
the  action  of  a  drug  or  poison  in  causing  an  increased  dis- 
play of  function  on  the  part  of  any  particular  organ  or  ap- 
paratus. Edward  Curtis. 

Stines'ville,  p.-v..  Bean  Blossom  tp..  Monroe  co.,  Ind., 
on  Louisville  New  Albany  and  Chicago  R.  R.     P.  140. 
Sting-Fish.     See  Trachhttimb  and  Wef.ver. 
Sting'ray,  a  name  applied  to  the  species  of  the  genus 
Trygon  (family   Trygonida).      They    all   have   the    body 


rhombic  and  moderately  broad,  the  skin  smooth  or  pro- 
vided with  tubercles,  the  nasal  valves  coalescent  into  quad- 
rangular flaps,  the  teeth  flattened,  and  the  tail  long  and 
tapering,  and  destitute  of  a  true  fin,  and  at  most  with 
cutaneous  folds,  which,  however,  do  not  extend  to  the 
extremity;  the  tail  is  armed  with  an  elongated  spine 
(sometimes  with  two)  compressed  from  before  backward, 
and  with  teeth  or  serratures  at  each  side  directed  down- 
ward. Theso  spines  are  the  •'  stings  "  which  have  ensured 
the  popular  name  to  the  forms  in  question.  The  species 
are  quite  numerous,  24  determinable  and  0  doubtful  ones 
having  been  recognized  by  Giinther.  They  are  found  in 
almost  all  tropical  and  temperate  seas,  ami  are  much 
dreaded  on  account  of  the  wounds  which  they  inflict  with 
their  spine-bearing  tail.  They  can  whip  the  tail  around 
with  great  ease,  and  transfix  the  incautious  intruder  with 
the  spines.  Tetanus  is  sometimes  the  result,  but  the  wound 
is  a  physical  injury  solely,  and  not  the  result  of  poison.  A 
species  {Trygon  centrura)  is  quite  common  along  the  east- 
ern coast  of  the  U.  S.     (See  also  Trygonid*.) 

Theodore  Gill. 
Stink'stone,  a  name  applied  to  certain  bituminous 
limestones  which  on  being  struck  emit  tbc  smell  of  sul- 
phuretted hydrogen.  The  British  Islands  abound  in  stones 
of  this  character  and  of  various  geological  ages,  some  of 
them  useful  building-stones. 

StinU'-Wood,  the  hard,  durable  wood  of  Oreodaphne 
foetida  (order  Lauraeea?).  It  grows  in  South  Africa,  and 
i-  handsome  and  valuable,  but  possesses  a  disagreeable 
smell,  even  when  seasoned.  O.  fastens,  a  tree  of  the  Cana- 
ries, has  wood  of  a  vile  odor,  but  others  of  this  widespread 
genus  are  of  pleasing  fragrance. 

Stirling,  county  of  Scotland,  bordering  N.  on  the 
Forth,  comprises  an  area  of  489  sq.  m.,  with  98,179  in- 
habitants. The  western  part  of  the  county  is  mountain- 
ous, and  rich  in  iron,  coal,  and  freestone.  In  the  northern 
part  are  found  large  plains  of  a  rich  clayey  soil,  produ- 
cing good  wheat,  barley,  beans,  and  clover.  Agriculture, 
cattle-breeding,  mining,  ami  manufacturing  are  pursued 
with  success. 

Stirling,  town  of  Scotland,  capital  of  the  county  of 
Stirling,  on  the  Forth,  contains  a  fine  old  castle,  has  exten- 
sive manufactures  of  tartans,  shawls,  rope,  soap,  leather, 
and  malt,  ami  carries  on  an  important  trade  both  on  the 
river  and  by  its  extensive  railways.     P.  14,276. 

Stirling,  p.-v.  of  Hastings  co.,  Ont.,  Canada,  15  miles 
N.  W.  of  Belleville,  is  the  seat  of  considerable  trade  and 
manufacturing  interests.     P.  779. 

Stirling  (James),  F.  R.  S.,  b.  in  Stirlingshire,  Scotland, 
in  1690  ;  educated  at  Baliol  College,  Oxford  ;  taught  mathe- 
matics for  several  years  at  Venice;  conducted  a  nautical 
school  on  Tower  Hill,  London,  and  afterward  superin- 
tended the  mines  at  Leadhills,  Scotland,  where  he  d.  in  1772. 
He  made  some  remarkable  mathematical  discoveries  in  re- 
gard to  Newton's  "lines  of  the  third  order"  and  methods 
of  differentiation,  which  were  embodied  in  his  Latin  tracts 
Linetr  Tei-tii  Ordinis  Nentonianre,  etc.  (Oxford,  1717),  and 
Methodus  Differentialis,  sire  Tractatus  de  Summations  et 
Interpolations  Serierum  Infinitarum  (London,  17301,  and 
contributed  to  the  Philosophical  Transactions  papers  On 
tin-  Figure  of  the  Earth  (1735)  and  On  a  Machine  to  Blow 
Fire  by  the  Fall  of  Water  (1745). 

Stirling  (James  Hutchison-),  LL.D.,  b.  in  Scotland 
about  1835;  received  a  thorough  training  in  literature, 
philosophy,  and  science,  and  is  author  of  The  Secret  of 
Hegel,  being  the  Hegelian  System  in  Origin,  Principle, 
Farm,  and  Matter  (2  vols.,  18651,  Sir  William  Hamilton, 
bring  the  Philosophy  of  Perception  (1865),  Jerrold,  Tenny- 
son, Maeaulay,  and  other  Essays  (1868),  As  Regards  Pro- 
toplasm (1869),  and  other  works,  and  the  translator  of  Dr. 
Albert  Schwegler's  Handbook  of  the  History  of  Philosophy 
(1867).  Dr.  Stirling  is  an  opponent  of  H'ackel  and  Huxley 
on  biological  theories. 

Stirling  (Lord).  See  Alexander  (William),  Earl  of. 
Stirling  (Patrick  James),  b.  at  Dunblane,  Perthshire, 
Scotland,  in  1809;  studied  law  but  never  practised;  be- 
came pupil  of  Dr.  Thomas  Chalmers  in  political  economy, 
and  published  The  Philosophy  of  Trade,  ••/■  Outline  of  a 
Theory  of  Profits  and  Prices  (1846).  Australian  and  Cali- 
fornian  Gold  Discoveries  (1852),  and  translated  Frederick 
Bastiat's  Harmonics  of  Political  Economy  (1860),  to  which 
he  prefixed  a  notice  of  the  life  and  writings  of  the  author. 
Stirling  (Sir  Thomas),  Bart.,  of  Ardoch,  b.  in  Scotland 
about  1735;  became  a  captain  in  the  Royal  Highlanders 
July.  1757  ;  served  Tinder  Abercrombieat  Lake  George  1758, 
ami  Amherst  at  Lake  Champlain  1759,  at  the  siege  of  Ni- 
agara, and  the  invasion  of  Lower  Canada  1760;  was  sta- 
tioned in  176.0  at  Fort  Chartres.  III.,  whence  he  marched 
to  Philadelphia  1766,  became  lieutenant-colonel  1771,  col- 
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onel  1779,  and  major-general  Nov.,  1782;  served  through- 
out the  war  of  the  Revolution  :  took  part  in  the  battles  of 
Long  Island,  Fort  Washington,  Rod  Bank,  Brandywine, 
and  Springfield;  was  made  a  baronet  and  lieutenant-gen- 
eral 1796,  and  full  general  Jan.  1,  1801.  D.  May  9,  1S0S. 
Stirling  (Sir  William).     See  Maxwell. 

Stith  (William),  b.  in  Virginia  in  1689;  was  educated 
in  England,  where  he  studied  theology  and  took  orders  in 
the  Church  of  England  1731 ;  became  in  that  year  master 
of  the  grammar-school  of  William  and  Mary  College; 
chaplain  of  the  Virginia  house  of  burgesses  1738,  and 
president  of  William  and  Mary  College  and  rector  of 
Henrico  parish  from  17^2  to  his  death,  at  Williamsburg, 
Sept.  27,  17J5.  He  was  a  brother-in-law  of  Peyton  Ran- 
dolph, and  author  of  a  History  of  the  First  Discovery  and 
Settlement  of  Virginia  (Williamsburg,  1747;  2d.  ed.  1733), 
of  which  a  reprint  was  recently  issued  by  Joseph  Sabin 
(New  York,  1866).  It  traces  the  history  only  to  102-1,  has 
been  by  some  critics  censured  as  inelegant  in  style,  but  is 
admitted  to  be  accurate  and  faithful,  and  the  work  is  of  the 
greater  value  since  the  materials  on  which  it  was  based 
were  destroyed  by  fire. 

Stitt'ville,  p. -v.,  Trenton  and  Marcy  tps.,  Oneida  co., 
N.  Y.j  on  (Jtica  and  Black  River  R.  R.     P.  243. 

Stoat.     See  Ermine. 

Stobre'us  (Joannes)  received  his  surname  from  the 
circumstance  of  his  being  a  native  of  Stobi  in  Macedonia. 
Nothing  else  is  known  of  his  personal  life,  not  even  the  age 
in  which  he  lived,  though  it  cannot  have  been  much  earlier 
or  later  than  the  sixth  century  of  our  era.  For  the  in- 
struction of  his  son,  Septimius,  he  made  a  collection  of 
pithy  sayings  on  various  subjects  from  about  500  Greek 
authors,  and  these  quotations  have  become  of  great  interest 
to  us,  as  in  most  cases  the  works  from  which  they  were 
taken  have  perished.  They  are  arranged  in  two  separate 
works — Anthotogion  and  Eclogte — both  edited  by  Mcineke, 
the  forme/  in  4  Vols.  (1855-57),  the  latter  in  2  vols.  (1800- 
62). 

Stock.     See  Gilliflower. 

Stock,  tp.,  Harrison  co.,  0.     P.  771. 

Stock,  tp.,  Noble  co.,  O.     P.  1650. 

Stock'bridge,  p. -v.  and  tp.,  Berkshire  co.,  Mass.,  on 
Housatonic  River  and  R.  R.,  has  2  banks,  a  public  library, 
an  academy,  1  woollen,  1  paper,  4  pulp,  3  grist,  and  3  saw 
mills;  is  noted  for  picturesque  mountain-scenery;  includes 
the  beautiful  Lake  Mahkeenac,  and  has  numerous  villa 
residences,  chiefly  occupied  during  the  summer  by  wealthy 
citizens  of  Boston.  Originally  called  Housatonic,  this 
township  was  the  chief  residence  of  the  tribe  of  Indians 
of  the  same  name,  also  called  Stockbridge  Indians,  who 
were  christianized  in  the  eighteenth  century  by  the  labors 
of  John  Sargeant,  Timothy  Woodbridge,  and  the  cele- 
brated Jonathan  Edwards  ( 1751-57),  to  whose  memory  a 
monument  has  been  erected  here.  The  tribe,  numbering 
400,  removed  after  the  Revolution  to  Madison  co.,  N.  Y., 
afterward  to  the  vicinity  of  Green  Bay,  Wis.,  and  now 
reside  near  Fort  Leavenworth,  Kan.  Stockbridge  was 
the  native  place  of  several  eminent  persons,  including 
Miss  C.  M.  Sedgwick,  Mark  Hopkins,  and  Cyrus  W.  Field. 
P.  2003. 

Stockbridge,  p. -v.  and  tp.,  Ingham  co.,  Mich.    P.  S92. 

Stockbridge,  p. -v.  ami  tp.,  Madison  co.,  N.  Y.,  on 
Oneida  Creek  and  on  New  York  and  Oswego  Midland  R.  R., 
has  6  churches,  valuable  limestone  and  gypsum  quarries, 
and  several  factories  ;  was  formerly  the  residence  of  the 
Stockbridge  or  Housatonic  Indians,  who  came  here  from 
Stockbridge,  Mass.,  after  the  Revolution,  and  removed  to 
Wisconsin  early  in  the  present  century.  The  remains  of 
an  ancient  Indian  burial-place  and  the  ruins  of  a  prehis- 
toric fortification  are  pointed  out.     P.  1847. 

Stockbridge,  p. -v.  and  tp.,  Windsor  co.,  Vt.,  on  White 
River.     P.  12S<J. 

Stockbridge,  p. -v.  and  tp.,  Calumet  co..  Wis.,  on  Lake 
Winnebago,  formerly  the  residence  of  the  tribe  of  Stock- 
bridge  Indians  from  New  York.     P.  1978. 

Stockbridge  (Henry),  b.  in  Hampshire  co.,  Mass., 
Aug.  31,  1822;  graduated  at  Amherst  College  in  1845; 
studied  law  in  Baltimore,  and  was  admitted  to  the  Mary- 
land bar  in  1848.  During  the  civil  war  he  took  an  earnest 
part  in  favor  of  the  Union  :  in  1864  was  a  member  of  the 
legislature,  and  drafted  the  act  by  which  a  constitutional 
convention  was  convened  for  the  abolition  of  slavery  in 
Maryland  ;  was  a  member  of  that  convention,  t«>.»k  an  ac- 
tive part  in  its  proceedings,  exerted  himself  to  secure  the 
adoption  of  the  constitution  framed  by  it,  and  defended  it 
before  the  court  of  last  resort.  He  instituted  and  conduct- 
ed to  a  successful  issue  in  the  Federal  courts  proceedings 
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by  which  were  annulled  the  indentures  of  apprenticeship 
by  means  of  which  the  effect  of  the  emancipation  clause  was 
sought  to  be  evaded,  and  thus  secured  the  enfranchisement 
of  more  than  10,001)  colored  children  in  the  State. 

Stock  Corporations.    See  Stocks,  Law  of,  by  Phof. 

J.  N.  Pomeroy,  LL.D. 

Stock'-Dove,  the  Cnlumba  centw,  a  wild  European 
pigeon,  named  from  its  habit  of  nesting  in  hollow  stocks  or 
tree-stumps,  although  it  often  builds  in  rabbit-burrows,  etc. 
It  is  a  handsome  gray  bird,  with  a  purplish  breast,  scarlet 
eyes,  orange  bill,  and  red  toes  and  legs.  It  is  some  fourteen 
inches  long.     The  young  birds  are  prized  as  food. 

Stock'-Exchange,  an  association  of  brokers  and  deal- 
ers or  jobbers  in  stocks,  bunds,  ami  other  securities  created 
either  under  national.  State,  or  municipal  authority,  or  by 
corporations  concerned  with  the  business  of  common  car- 
riers, with  mining,  manufacturing,  banking,  or  other  com- 
mercial  or  industrial  pursuits.  In  the  U.  S.  such  securities, 
when  evidences  of  debt,  importing  an  engagement  to  pay  a 
sum  of  money  on  a  future  day,  arc  denominated  bonds; 
while  under  the  name  of  stocks  are  included  shares  in  the 
stock  of  corporations,  representing  money  contributed  to  the 
particular  enterprise  at  the  outset,  at  the  risk  of  the  busi- 
ness. But  State  bonds  arc  also  called  stocks,  and  some- 
times stock,  in  the  singular.  In  England  railroad  bonds 
are  known  as  debentures,  and  seldom  have  the  security  of  a 
mortgage,  while  the  word  "  stock  "  is  there  applied  :  (1)  to 
the  public  funds  or  government  securities,  representing 
money  lent  to  the  nation  ;  and  (2)  to  the  capital  stock  of 
railway  or  other  companies  when  it  is  not  divided  into 
shares,  but  is  indicated  as  so  much  money,  at  the  original 
par  value. 

Joint-stock  companies,  having  the  privilege  of  a  limited 
liability  of  the  shareholders,  are  among  the  most  efficient 
of  all  the  devices  of  modern  ingenuity  for  the  furtherance 
of  undertakings  far  beyond  the  resources  of  any  single  in- 
dividual or  firm.  It  is  a  truism  to  say  that  without  the  aid 
of  associated  capital  the  grand  engineering  works  which 
are  a  principal  boast  of  our  times  would  never  have  been 
possible ;  and  it  is  obvious  that  the  stock  exchange  acts  as 
a  powerful  auxiliary  to  the  principle  of  association,  by  at- 
tracting capital  from  hoards  or  passive  investments,  famil- 
iarizing the  public  with  the  comparative  merits  of  different 
undertakings,  holding  up  its  attractive  prizes  as  the  re- 
wards of  judicious  adventure,  though,  by  its  occasional 
disasters  and  panics,  pointing  out  the  ruinous  nature  of 
the  unsound  or  unwarranted  enterprise,  and  the  peril  which 
constantly  attends  upon  over-construction  and  over-trading. 
Affording  a  market  always  at  the  service  of  any  who  desire 
to  discontinue  or  change  their  investments,  it  has  enor- 
mously enlarged  the  circle  of  investors,  which  would  olso 
almost  have  been  limited  to  the  small  number  of  people 
who  can  hold  on  for  a  lifetime.  Furnishing  a  demand  for 
money  on  call  loans,  repayable  at  the  lender's  option,  and 
secured  by  a  deposit  of  pledges  immediately  convertible 
into  cash,  it  has  rendered  serviceable  the  vast  mass  of 
floating  capital  always  present  at  the  chief  commercial 
centre  awaiting  permanent  employment. 

History. — The  earliest  annals  of  the  New  York  Stock 
Exchange  are  somewhat  meagre,  the  great  fire  of  L835  hav- 
ing destroyed  the  record  of  the  constitution  adopted  in  1817, 
the  elate  of  its  first  regular  organization.  A  tablet  in  the 
wall  of  the  present  board-room  declares  indeed  that  the  ex- 
change was  founded  in  171*2,  but  the  evidence  of  so  early 
an  origin  consists  only  in  a  document  bearing  that  ancient 
date  still  preserved  among  the  archives,  and  containing  a 
mutual  agreement  on  the  part  of  its  twenty-four  subscribers 
that  they  "will  not  buy  or  sell  for  any  person  whatsoever 
any  kind  of  public  stock  ;it  a  less  rate  than  unc-quarter  per 
cent,  on  the  specie  value,"  and  that  they  will  give  a  prefer- 
ence to  each  other  in  their  negotiations.  Only  a  few  of  the 
names  are  recognizable  as  among  the  members  of  the  insti- 
tution established  twenty-five  years  later,  and  the  organi- 
zation was  probably  quite  imperfect.  The  business  of  a 
stockbroker  early  in  the  present  century  comprised  deal- 
ings in  sterling  exchange,  commercial  paper,  specie,  and 
bullion,  everything  relating  to  exchanges  of  money,  the 
procuring  of  loans  on  mortgage,  and  other  miscellaneous 
negotiations,  besides  sales  of  the  few  stocks  and  bonds  then 
current.  Transactions  were  mostly  at  the  Tontine  Coffee- 
house,  on  the  N.  W.  corner  of  Wall  and  Water  streets — a 
place  of  great  resort  for  merchants — -and  on  the  street  near 
by,  or  under  the  shade  of  an  ancient  and  famous  button 
wood  tree  which  grow  in  front  of  No.  00  Wall  street.  The 
revival  of  commerce  after  the  war  of  IS  12-15  gave  occasion 
for  a  vigorous  growth  of  mushroom  companies  mid  for 
eral  new  local  banks  in  or  near  the  city,  and  there  was  soon 
an  obvious  need  of  a  formal  association  of  brokers.  Such 
a  need  will  always  be  felt  when  men  congregate  for  the 
transaction  of  business  in  commodities  which  are   liable 
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to  sudden  and  wide  fluctuations  in  price,  and  where  bar- 
gains of  magnitude  require  to  be  made  in  haste  and  with- 
out formal  writings.  This  want  led  to  the  formation  in 
1817  of  the  New  York  Stick  and  Exchange  Board.  Ofthe 
lers  of  the  association  there  are  .-till  (1876)  two  vene- 
rable survivor.-.  Mr,  John  Warren  (b.  1796),  who  only  re- 
Ijnqun  I  tive  business  in  L875,  and  Mr.  William  Law- 
ton  b.  1795  .  The  constitution  of  1817  was  based  upon 
that  of  the  board  at  Philadelphia,  obi  unci  from  that  city 
by  Q  i   committee  of  which  Mr.   Law  too   was  one. 

There  ■■  e  at  firsl  about  25  members,  and  no  initiation-lee 
was  require:!.  Anthony  Stockholm  ia  believed  to  hai  e  been 
the  firsl  presiding  officer.  The  oldest  quotations  appearing 
on  the  re  "'I-  are  of  date  lug.  18,  1817,  as  follows:  I .  S. 
(*,,.  10  |  ■  -  '  :  Louisiana  ?s,  10S|@|;  ditto 3s,  65;  Yazoo,  79J 
bid;  N.  ¥.  State  6s,  100]  ;  City  6s,  101;  V.  S.  Hank.  141 
bid.  Ex  shange:  on  London,  par  [the  old  par  of  $4.44  to 
the  £)  :  francs,  5  fr.  Wc.  (to  the  dollar)  :  Amsterdam,  39. 
3h  dollars,  100$.  The  meetings  were  held  in  the 
of  Mr.  Samuel  1.  Beebee,  No.  17  Wall  street,  then  in 
a  room  in  the  rear  of  Mr.  Leonard  Bleecker's,  and  afterward 
in  the  old  Courier  and  Enquirer  building,  near  the  button- 
woo  l  tree.  The  revised  constitution  of  1 820,  the  oldest  ex- 
tant, was  signed  by  39  members  before  1821,  Many  of 
these,  such  as  Nathaniel  Prime,  Leonard  Bleecker,  John 
U.  Warren  (father  of  Mr.  John  Warren),  and  Philip 
Kearny,  were  gentlemen  of  long  experience  in  the  banking 
business,  and  of  the  highest  character.  The  tone  of  the 
old  records  bears  witness  to  their  nice  sense  of  commercial 
honor  and  scrupulous  regard  for  the  right,  as  well  as  their 
dignified  and  urbane  manners.  The  membership  increased 
slowly  until  1824,  when  12  were  added,  including  J.  L. 
Joseph,  afterward  eminent  as  B  leader:  his  firm  were  agents 
for  the  Rothschilds.  In  1825  we  first  find  the  name  of 
Jacob  Little,  who  perhaps  has  had  the  widest  reputation 
as  an  operator  until  recent  times.  Other  notabilities  were 
the  Wards.  Samuel.  John,  and  Henry;  and.  later,  Morris 
Franklin,  the  Gal  latins,  the  Nevinses,  and  John  Alstyne. 
The  initiation  fee  was  fixed  at  $25  in  1823  j  raised  in  1827 
to  $100  and  to  $150  in  1833.  A  retiring  president  (as,  for 
instance,  Mr.  James  "W.  Bleeoker,  1827-30)  was  usually  pre- 
sented with  a  service  of  plate,  and  the  custom  has  come  down 
almost  to  the  present.  In  May,  1827,  the  board  removed 
to  an  upper  room  in  the  Merchants'  Exchange,  on  Wall 
and  William  streets,  the  windows  looking  out  on  Garden 
street,  now  called  Exchange  Place.  The  sessions  were  in- 
variably secret,  and  it  was  a  point  of  honor,  then  as  long 
afterward,  not  to  reveal  the  names  of  buyers  or  sellers,  the 
dealings  not  being  recognized  by  law.  Small  lots  of  stock 
were  most  common,  10  or  2o  shares,  and  1000  would  have 
been  a  handsome  aggregate  for  a  day.  Transactions  were 
chiefly  on  a  credit  of  10,  30,  or  60  days,  sometimes  0  or  12 
months,  the  property  meanwhile  remaining  with  the  seller, 
and  the  buyer  paying  interest.  A  list  was  kept  of  the  va- 
rious securities — V.  S.  Oi  State  stocks,  shares  of  the  U.  P. 
Bank,  the  city  banks,  insurance  companies,  etc. — and  these, 
in  their  order,  were  called  up  one  by  one.  Dealings  were 
allowed  in  each  security  only  as  it  was  reached  in  turn,  and 
when  the  li-t  was  exhausted,  business  closed  for  the  day. 
The  secretary  kept  a  record  of  all  bargains,  and  the  min- 
utes, read  over  at  the  conclusion,  were  final  evidence  of  the 
terms  of  contracts.  This  call  of  stocks  long  continued  the 
model  after  which  the  business  was  conducted,  and  as  to 
all  but  the  active  speculative  shares  it  is  still  observed. 
When  a  contract  matured,  the  seller  delivered  the  property 
to  the  buyer  by  going  to  the  transfer-office  of  the  company 
il  suing  the  stuck  and  making  an  assignment  to  him  of  the 
required  number  of  shares.  When  the  stockholder  of  record 
could  not  personally  attend,  he  gave  a  warrant  of  attorney 
to  8  third  party  to  effect  the  transfer.  This  warrant,  some- 
time- signed  in  blank,  might  be  filled  up  by  the  holder  with 
the  name  of  the  attorney.  The  buyer  might  or  might  not 
take  out  a  certificate  of  stock,  the  company's  books  being 
sufficient  evidence  of  ownership.  He  was  bound  to  make 
payment  in  full,  and  in  strictness  might  be  required  to  fur- 
nish bank-notes  or  a  certified  check,  though  in  early  days 
BUCh  a  demand  was  rare.  The  custom  of  delivery  by 
transfer  continued  until  a  recent  period,  except  in  the  i 
of  companies  having  no  transfer-office  in  New  York,  when 
the  seller  might  tender  a  certificate,  accompanied  by  a 
power  of  attorney  I  i  effect  a  transfer  on  the  books  of  the 
oration  wherever  kepi  ;  this  latter  is  now  the  usual 
method.  The  call  ended,  the  brokers  returned  to  their 
Bfl  to  make  private  record  of  their  doings  and  report  to 
clients.     In  >ugh  informal)  call 

was  held  in  the  afternoon.  The  generally  steady  growth 
of  the  board  was  |  a  severe  panic  in  1826.     By 

1830  -'  eral  railroad  si  Its.  had  come  into  the  market,  such 
as  Bfohawk,  Catskill,  and  Harlem.  Morri  ■  Canal  and  I 'ela- 
ware  and  Hudson  'anal  also  became  active.  In  1834  the 
trade  in  I".  6.  st  uch  magnitude  and  the  fluctu- 


ations so  violent  that  the  "  Union  committee"  of  that  day 
addressed  a  remonstrance  to  the  board  against  "excessive 
speculations"  (meaning  chiefly  the  time-bargains  at  long- 
sellers' options),  "tending  to  breed  distrust  and  unsettle 
rimfideiiee."  though  the  board  in  a  dignified  tone  declined 
to  recognize  the  propriety  of  "this  interference."  The 
prosperity  of  the  association  from  time  to  time  may  be 
fairly  estimated  by  the  amount  of  its  annual  charitable 
donations — $550  in  1825,  and  so  nearly  every  year,  with 
occasional  extra  gifts,  until  !*;',(>,  which  marks  a  high  tide 
with  a  regular  appropriation  of  $2100.  In  1838,  $1000 
were  contributed  to  the  relief  of  sufferers  by  the  great 
Charleston  lire.  These  charities,  more  liberal  than  they 
now  seem,  arc  entitled  to  rank  with  the  gilt  of  $5000  to  the 
Sanitary  Commission  twenty-five  years  later,  since  even  in 
I  8  10  the  board  had  only  S"  active  members.  After  the  fire 
of  1S35  the  sessions  were  for  some  years  held  at  a  hall  in 
Jauncey  Court.  The  live  years  following  the  financial  crash 
of  1S37  were  characterized  by  depression  in  the  stock  busi- 
ness as  in  the  general  trade  of  the  country.  In  1840  the 
surplus  fund,  about  $20,000,  was  distributed  among  the 
members,  many  of  them  finding  the  dividend  of  about  $200 
very  welcome.  The  initiation  fee  from  $350  was  reduced 
to  S200,  and  in  l>lo  the  officers'  salaries  were  cut  down 
nearly  one-half.  After  the  return  of  the  board  to  a  hall  in 
the  (rebuilt)  Merchants9  Exchange  in  1842,  serious  detri- 
ment was  experienced  from  a  rival  organization  called  the 
*'  Bourse,"  composed  partly  of  former  members  of  the  board 
who  had  obtained  discharges  in  bankruptcy  under  the  U.S. 
law  of  1841,  but  were  not,  by  the  rules  of  the  Stock  Ex- 
change, entitled  to  readmission.  This  Course,  or  "open 
board,"  met  at  a  lower  room  in  the  Exchange  building.  By 
1846  most  of  its  members  were  absorbed  by  the  regular 
board,  and  its  sessions  discontinued.  The  year  IS14  was 
distinguished  bj  a  long-remembered  panic  (June  12),  with 
a  sudden  fall  of  30  to  in  per  cent,  in  some  -t  icks. 

The  downfall  of  the  "Bourse"  was  the  signal  for  re- 
newed prosperity  in  the  Stock  Exchange.  The  initiation- 
fee  was  advanced  to  $400,  and  many  new  members  were 
received.  During  the  ten  years  following,  railway  con- 
struction proceeded  with  rapidity,  the  volume  of  business, 
both  speculative  and  for  investment,  increased  many  fold, 
and  the  basis  for  improvement  was  substantial,  depending, 
not  as  in  1835— 37  on  an  inflated  currency,  but  on  actual 
progress  of  the  railway  system,  especially  toward  the  YVe-t, 
and  in  part  on  the  earnings  of  completed  roads.  A  fur- 
ther stimulus  was  given  by  the  influx  of  gold  from  the 
California  mines.  A  rude  shock  was  indeed  experienced 
in  1S54  from  the  frauds  of  Robert  Schuyler,  president  of 
the  New  York  and  New  Haven  It.  R.  Co.,  who  issued  spu- 
rious certificates  of  its  stock  to  the  amount  of  $1,900,000, 
but  the  business  of  the  street,  with  that  of  the  country, 
soon  recovered.  Its  activity  was  greatly  heightened  by 
the  execs-ive  issues  of  bank-notes,  until  in  1Nj7  the  sudden 
failure  of  the  Ohio  Life  and  Trust  Co.  brought  on  ;i  punie 
of  extreme  severity,  with  an  enormous  decline  in  shares, 
widespread  insolvency,  and  the  serious  crippling  of  many 
solid  railroad  enterprises.  The  fall  brought  large  profits 
to  a  few  who  had  looked  for  it,  and  who  stood  "short"  of 
stocks,  some  contracts  for  future  delivery  having  been  set- 
tled at  a  profit  of  50  to  SO  per  cent,  to  the  bears.  Quota- 
tions ruled  very  low  for  the  next  four  or  five  years,  stocks 
which  now  hold  a  high  rank  having  been  depressed  in 
1859-61  to  5  per  cent,  of  their  par  value,  since  it  was  then 
doubtful  whether  the  properties  could  be  saved  from  fore- 
closure under  mortgages.  The  tide  first  decidedly  turned 
after  the  passage  of  the  legal  tender  act.  or  after  Congress 
most  injudiciously  took  away  from  the  1'.  S.  notes  their 
right  of  conversion  into  bonds.  The  outbreak  of  the  civil 
Avar  was  met  by  a  burst  of  loyal  enthusiasm  in  the  Stock 
Exchange,  evidenced  by  liberal  gifts  of  money,  resolutions 
of  sympathy  with  those  of  its  members  who  volunteered, 
and  a  vote  of  all  the  surplus  in  the  treasury  in  aid  of  the 
national  cause.  Securities  of  the  rebellious  States  issued 
after  secession  were  forbidden  to  be  dealt  in.  The  rising 
tide  of  irredeemable  paper  soon  told  upon  prices,  and  the 
years  1862-63  witnessed  a  general  advance.  The  U.  S. 
loans  were  on  a  scale  quite  too  large  for  the  means  of  New 
York  capitalists  alone,  though  their  subscriptions  were 
most  liberal,  but  all  the  new  national  securities  were  heart- 
ily welcomed  to  the  list,  and  the  first  offer  at  the  board  to 
sell  0.  S.  stocks  •■short"  was  indignantly  rebuked.  The 
suddenly-acquired  riches  of  contractors,  and  the  presence 
in  New  York  of  large  amounts  of  Southern  capital,  served 
to  fan  the  flame  of  speculation  in  stocks  and  gold,  which 
soon  attained  a  great  height.  A  sudden  turn  of  the  screw 
by  Secretary  Chase  in  1864  produced  a  fall  (in  Fort  Wayne 
from  1523  to  101  )  kn<-wn  as  the  Morse  panic,  from  the  fail- 
ure of  Anthmv  W.  .Morse,  a  wild  leader  of  the  "bull" 
movement:  but  the  reign  of  high  prices  was  in  a  few 
months  restored,  an  1  the  brokers  were  all  too  few  for  the 
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business  crowding  upon  them.  The  sessions  of  the  board 
wore  too  few  and  too  short;  even  the  day  was  too  short; 
the  market  opened  before  0  a.  m.,  filled  the  street  and  the 
sidewalks  near  the  Exchange,  continued  through  the  day- 
light, and  was  then  adjourned  to  the  Fifth  Avenue  Hotel} 
where  an  excited  crowd  found  midnight  come  too  early. 
A  now  open  board,  organized  1863  in  a  William  street  base 
ment,  historically  known  as  the  "Coal-hole,"  had  several 
hundred  members  and  transacted  an  enormous  business. 
An  evening  exchange  up-town  was  the  scene  of  great  traf- 
fic until  its  excesses  compelled  the  down -town  board  to 
Suppress  it  in  1S65.  The  "open  board  (if  brokers"  soon 
had  a  fine  hall  of  its  own  on  Broad  street,  and  acquired  an 
importance  for  numbers  and  wealth  which  in  18G5-69 
brought  to  it  a  full  half  of  the  speculative  business.  The 
existence  of  two  rival  associations  was  found  inconvenient, 
and  after  long  warfare  and  negotiation  a  consolidation  was 
efiecteJ  in  1869.  A  branch  of  the  old  board,  called  the 
government  stock  department,  was  also  absorbed.  The 
initiation  fee  for  new  members  was  raised  from  $3000  to 
$!il,iioii.  but  memberships  were  made  transferable,  subject  to 
an  election  as  usual,  and  to  the  payment  of  $500  besides  the 
purchase-money.  Members  have  since  been  received  only 
by  purchase,  the  market-price  of  seats  having  varied  be- 
tween $3500  at  the  highest  and  $2500  ;  an  average  of  about 
$oj00  is  ne  i.r  the  present  value.  From  Dec.,  1868,  to  Apr., 
1K7(>,  1S2  seats  were  sold,  changing  nearly  half  of  the  en- 
tire membership,  which  numbers  1060.  In  cases  of  failure, 
and  inability  to  settle  with  creditors  within  a  reasonable 
time,  sale-  are  compulsory,  proceeds  being  divided  among 
board -creditors,  and  any  residue  paid  to  the  outgoing 
member.  The  government  of  the  board,  originally  a  de- 
mo sracy,  was  vested  in  a  committee  of  forty,  who  arc  class- 
ified, and  only  one-fifth  elected  in  each  year.  A  sub-com- 
mittee of  fifteen  decides  upon  the  admission  of  new  mem- 
bers, ten  affirmative  votes  being  requisite  to  an  election. 

The  Black  Friday  gold-panic  of  1869  was  followed  by 
many  disasters  at  the  Stock  Exchange.  The  great  fire  at 
Chicago  in  1 S7 1  occasioned  a  decrease  of  more  than  200 
millions  in  the  market-value  of  securities  dealt  in  at  the 
board,  numerous  failures  resulted,  and  the  recovery  was 
not  rapid.  The  Boston  fire  of  1872  was  less  severely  felt, 
though  its  consequences  were  serious.  But  the  panic  of 
187'!,  precipitated  by  a  discovery  of  unsoundness  in  one  or 
two  leading  banking-houses,  though  caused  by  excessive 
outlays  of  capital  in  unnecessary  and  unprofitable  railroad 
construction  brought  suddenly  to  a  standstill,  probably 
Surpassed  all  others  known  to  this  country  in  duration,  in- 
tensity, and  destructiveness.  The  board  was  closed  for  ten 
days,  during  which  period  all  dealings  were  irregularly 
effected  in  the  streets;  there  existed  no  means  of  enforcing 
contracts;  and,  as  confidence  in  the  solvency  of  the  banks 
was  impaired,  and  those  institutions  generally  declined 
payment  in  money,  there  was  hardly  any  circulating  me- 
dium. The  life-blood  of  trade  was  so  nearly  wanting  that 
1  per  cent,  per  diem  was  gladly  paid  for  the  use  of  large 
sums  of  money.  Adjustments  were  mostly  effected  by 
compromises,  as  after  the  unprecedented  decline  both  bulls 
and  bears  were  involved  in  a  common  disaster.  The 
Granger  movement  at  the  West  during  the  two  following 
years  aggravated  the  depression  and  checked  recovery,  nor 
was  the  restoration  of  confidence  in  any  way  helped  by  the 
fresh  issues  of  IT.  S.  notes,  as  these  gravitated  to  New 
York,  and  there  long  continued  idle.  Periods  of  spasmodic 
activity  in  the  stock-market  occasionally  recur:  on  single 
days  of  great  excitement  the  sales  have  aggregated  150,000 
share-:,  but  200,000  would  represent  a  good  day's  business. 
Of  this  only  a  very  small  fraction  is  done  at  the  various 
call*.  The  trade  in  active  stocks  is  continuous  throughout, 
the  day  from  the  opening  at  10  o'clock  until  the  olose  at  '■'■. 
A  separate  group  in  the  board-room  is  devoted  to  each 
security.  A  call  of  the  whole  list  of  stocks  twice  a  day  is 
kept  up  as  a  matter  of  form,  and  is  of  service  in  the  case 
Of  a  few  inactive  Stocks.  The  government.  Slate,  and  rail- 
road bonds,  bank  stocks,  etc.,  also  have  their  separate  calls 
daily  in  an  upper  room  devoted  to  the  purpo.-e,  but  the 
transactions  in  these  arc  comparatively  small. 

The  sales  are  all  reported  to  the  various  brokers'  offices 
immediately  on  their  occurrence  by  means  of  an  ingenious 
printing  telegraph,  a  recording  instrument  being  placed  in 
each  office.  A  complete  history  of  each  day's  operations 
is  i has  spread  out,  under  the  eyes  of  clients,  who  can  watoh 
its  gradual  de\  elopment.  The  recording  instruments  num- 
ber more  than  7oo,  and  are  found  in  the  principal  hotels 
an  I  other  place  of  general  resort  throughout  the  city.  A 
few  oxist  in  other  cities,  such  as  Boston  and  Philadelphia, 
placing  the  subscribers  in  instantaneous  communication 
with  the  New  York  stock  market.  A  printed  list,  compris- 
ing all  the  transactions  of  each  day.  i-  made  up  by  a  printer 
in  the  employ  of  the  board,  and  copies  are  furnished  to  the 
newspapers,  giving   the   greatest    publicity    to   a    business 


which  was  formerly  shrouded  in  mystery.  In  these  reports 
of  sales  abbreviations  occur  which  are  not  plain  to  the  un- 
initiated— viz.  /-.  c.  means  between  calls;  c.  is  cash  or  for 
ready  money;  nS  or  bS  means  for  delivery  at  the  buyer's 
option  or  seller's  option  within  three  days  ;  n60,  sSO,  ISO, 
b60,  are  intelligible  in  like  manner;  op*/  is  for  delivery  at 
the  opening  of  the  books  of  transfer :  xd  La  less  the  dividend. 
Applied  to  bonds,  <■  means  coupon  and  r  registered. 

From  1854  to  L857  the  sessions  were  held  in  a  room  over 
the  Corn  Exchange  Bank,  and  afterward  in  a  hall  in  Lord's 
Oourt  on  Beaver  street.  The  removal  to  the  present  spa- 
cious building,  erected  specially  for  the  use  of  the  board, 
took  place  in  Dec,  1S0j.  The  structure  is  of  the  most  solid 
and  durable  character,  thoroughly  fireproof,  and,  if  not  of 
great  outward  architectural  pretensions,  well  adapted  to 
its  purpose.  It  is  41  feet  in  front  on  Broad  street.  86  on 
New  Btreet,  the  depth  between  the  two  being  LG5  feet.  A 
win.;  on  Wall  street  gives  a  third  entrance.  The  extreme 
height  is  7o  feet.  The  board-room,  S2  by  .'I  feet,  and  1* 
from  floor  to  ceiling,  is  at  the  New  street  end.  A  gallery 
at  its  south  side  is  open  to  visitors.  Tin;  room  devoted  to 
dealings  in  bonds  is  in  the  second  story,  fronting  Broad 
street,  and  the  floor  above  contains  tin'  committee-rooms. 
The  extensive  vaults  under  the  Stock  Exchange  are  most 
admirably  suited  to  the  safe-keeping  of  securities  and  other 
valuables.  They  contain  more  than  701)  safes,  the  rental 
of  which,  largely  derived  from  non-members,  is  the  source 
of  a  handsome  income.  From  the  visitors'  gallery  the 
board-room  presents  a  scene  of  apparent  confusion  and 
turmoil,  but  the  seemingly  inarticulate  noises  and  the 
frantic  gestures  are  no  real  indication  of  a  distracted  mind. 
The  brokers  perfectly  well  hear  and  understand  mi  much 
of  the  loud  talk  as  specially  concerns  themselves.  A  chair- 
man presides  during  the  whole  day.  When  called  upon  to 
settle  disputes,  if  unable  himself  to  decide,  he  submits  the 
question  to  a  vote.  He  preserves  a  kind  of  order  by  occa- 
sional vigorous  raps  of  the  gavel  and  by  inflicting  fines. 
The  number  of  brokers  usually  present  is  200  to  400,  reach- 
ing 000  or  700  on  a  busy  day.  The  accidental  intrusion 
of  strangers  on  the  floor,  despite  the  vigilance  of  the  six 
doorkeepers,  is  punished  by  severe  though  playful  hustling 
— a  practice  well  known  also  on  the  London  Stock  Exchange. 
The  intruder  is  summarily  ejected  after  being  roughly  han- 
dled. New  members  have  usually  a  rude  greeting  on  their 
first  entrance.  A  part  of  the  room  is  occupied  early  in  the 
day  with  loans  of  stocks  for  use,  and  later  with  call  loans 
of  money  on  stock  collateral.  These  loans  were  formerly 
effected  on  the  sidewalk  at  great  inconvenience.  The  rates 
for  money  have  at  times  been  distressingly  dear,  partly  be- 
cause of  the  usury  law,  which  would  forbid  a  loan  at  8  per 
cent.,  while  for  a  loan  at  7  the  borrower  has  paid  a  com- 
mission of  h  or  \,  or  in  extreme  cases  1  per  cent.,  and  this 
for  a  single  day — say  360  per  cent,  per  annum.  The  money- 
market  has  been  known  to  be  in  a  state  of  such  stringency 
for  weeks,  or  even  months,  together.  But  the  panic  of 
1873  was  succeeded  by  a  long  period  of  ease  and  low  rates 
of  interest  on  call-loans,  averaging  hardly  '■>  per  ci  ni. 

The  mass  of  stocks  daily  bought  and  sold,  or  borrowed 
and  lent,  sometimes  amounting  in  value  to  100  million-,  is 
paid  tor  by  checks  on  city  banks,  and  the  varying  volume 
of  these  transactions  is  responsible  for  the  greater  share 
of  the  bank  clearings.  The  latter,  therefore,  are  not.  as 
has  been  supposed,  any  fair  index  of  the  general  movement 
of  commerce.  They  rather  show  the  activity  of  the  stock- 
market  and  the  daily  shifting  of  stock  loans.  Ineffectual 
efforts  have  been  made  to  accomplish  the  settlements  by 
some  system  of  paying  differences  without  handling  the 
property.  The  London  method  of  settling  on  the  account- 
day,  twice  a  month,  has  had  advocates,  but  OUT  system  is 
preferable  in  point  of  safety.  Failures  are  less  frequent 
where  llie  solvency  of  operators  is  brought  to  a  daily  test. 

The  model  of  transactions  in  stocks  is  the  method  of  an 
investor  buying  for  permanent  holding,  lie  pays  down 
the  full  price,  and  the  stock  is  delivered  to  him  or  to  a 
looker  on  his  behalf.  If  the  client  desire  to  buy  more  .-lock 
than  his  ready  money  will  pay  for,  the  broker  may  provide 
the  means  from  a  loan  on  hypothecation  of  the  Btock.  As 
loans  are  easily  procured  to  an  amount  within  20  per  cent, 
of  the  market-\alue,  the  client  advances  no  more  than  the 
difference  between  that  value  and  the  sain  borrowed.  This 
difference  is  called  a  margin,  and  so  long  as  the  loan  oan 
be  continued  or  renewed  the  broker  can  carry  the  stock 
until  il    r 1 1 . i  \    -oil  the    client  to  realize.       A  decline  Send-    to 

exhaust  the  margin,  increasing  the  difficulty  ami  hazard 

of  carrying.  The  broker  Calls  on  his  principal  for  further 
margin,  and  if  this  be  not  furnished  sells  out  the  Ftock, 
If  many  are  carrying  stocks  with  a  BCantj  |  rovision  of 
clients'  money,  they  may  be  compelled  to  realize  all  a' 

depressing  the  market  still  further.  The  compensation  tor 
losses  by  a  decline  l£  found  in  the  position  of  the  heart — 
namely,  those  who,  anticipating  a  fall,  have  contracted  to 
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deliver  stocks  on  0  future  da;  at  a  fixed  price,  and  obviously 
can  buy  at  any  lower  price  with  profit.  These  contracts, 
called  •'  •  are  made  deliverable,  at  the  seller's  op- 

tion, .in  any  day  within  a  certain  time,  say  3,  in.  30,  or  r.u 
ijayj  i  Dat  nol  longei  .  and  are  desoribed  us  seller,  3,  10,  30, 
ie  contract  be  for  more  than  3  day-,  the  seller 
,mist    g;ve  day's  notice  before  delivery.     Short  gales 

aah  — namely,  deliverable  on  the  same 
the  following  day  (known  as  regular  wag).    The 

then,  having  no  e k  of  his  own,  borrows  from  a 

third  party,  to  whom  he  advances,  as  security,  a  sum  equal 

current  price,  makes  his  delivery,  awaits  a  decline; 

:..■  can,  returns  his  borrowed  stocks,  and  reclaims 

the  money  advanced.     Purchases  by  the  bears  cheek  a  de- 

i  often  prevent  panics.     In  distinction  from  the 

.  those  who  cany  Btocks  for  a  rise  arc  called  bull*,  and 

are  said  to  be  long.     Novices  in  speculation  arc  generally 

bulls. 

The  hazard  attending  an  excessive  hull  speculation 
has  its  counterpart  in  an  oversold  market — when,  name- 
ly, too  many  operators  have  made  contracts  for  future 
delivery,  or  are  borrowing  stocks  which  they  have  sold 
and  delivere  1.  Any  cause  tending  to  advance  prices  with 
suddenness  may  then  compel  a  large  number  to  como 
in  as  buyers  t ver  their  engagements.  If  the  stocks  re- 
quired are.  by  chance  <.r  design,  nearly  all  concentrated  in 
the  hands  of  one  party,  called  a  pool,  that  party  may  bo 
able  to  exact  a  very  high  price  from  the  bears.  This  is 
called  8  collier.  The  bear's  method  of  dealing  is  equally 
legitimate  with  that  of  the  bull.  He  often  furnishes  a 
supply  of  stock  which  could  not  elsewhere  be  obtained,  no 
actual  holders  desiring  to  sell.  But  the  bear  assumes  the 
risk  of  acorner.  Thechief  corners  havebeen — Morris  Canal, 
1835;  Harlem,  1835  and  1804;  Erie,  1 S46  ;  Prairie  du  ('Men, 
1865;  Michigan  Southern,  1866:  Reading,  1*71  ;  and  North- 
western, 1872.  Bears  were  forced  to  buy  North-western  at 
230  which  they  had  sold  at  So  and  90  :  Harlem  and  Prairie 
du  ( Ihien  were  similarly  advanced.  The  obligation  of  con- 
tracts being  absolute,  their  performance,  under  no  matter 
what  difficulties,  is  enforced  by  the  board,  under  penally 
of  suspension  for  default,  and  the  party  entitled  to  receivo 
stooks  may  name  his  own  terms  to  the  seller,  just  as  the 
latter  may  do  when  the  conditions  arc  reversed.  But  jus- 
tice, if  not.  tempered  with  mercy,  is  sometimed  stayed  by 
considerations  of  prudence. 

The  rate  of  commissions  was  J  per  cent,  on  the  market 
value  until  1840,  when  it  became  \  on  the  par  value.  It 
was  reduced  to  J  in  1861.  and  so  remained  for  many  years. 
After  a  reduction  to  fa  the  rate  of  I  per  cent,  was  restored 
in  1875.  To  board  members  the  charge  is  fa  or,  in  case 
the  principal  is  substituted  on  the  day  of  the  bargain,  ^2 
of  1  per  cent.  On  all  contracts  longer  than  3  days,  6  per 
cent,  interest  is  paid  by  the  buyer.  On  .1-day  contracts  no 
notice  need  be  given  of  the  intention  of  the  buyer  to  re- 
ceive or  that  of  the  seller  to  deliver.  At  maturity,  if  not 
sooner,  actual  delivery  of  the  property  must  be  made. 
Either  party  may  exact  security  for  fulfilment  by  a  mutual 
deposit  of  money  in  a  trust  company. 

The  Stock  Exchange  has  been  the  object  of  much  un- 
reasoning and  unmerited  censure,  and  its  contracts  stigma- 
tized as  wagers  and  gambling  transactions  which  could  not 
be  enforced  at  law.  Indeed,  before  the  act  of  1856  the  aid 
of  legal  process  to  collect  a  balance  due  to  a  broker  was 
denied.  Naturally  enough,  the  broker  insisted  on  a  mon- 
eyed guaranty  in  bis  own  hands,  and  was  tempted  to  re- 
gard the  public  as  his  settled  enemies.  Having,  as  toward 
his  fellow-brokers,  no  reliance  save  in  their  honor,  he  all  the 
more  dearly  prized  that  honor.  Long  experience  has  taught 
him  that  a  broker's  word  is  as  good  as  another's  bond. 
Bargains  involving  large  amounts  he  makes  in  haste,  in 
the  confusion  of  a  crowded  room,  without  witnesses  or  writ- 
ten memorandum,  but  he  finds  that  the  engagements,  sanc- 
tion,-1  l.\  honor  and  conscience  alone,  are  faithfully  kept, 
even  at  enormous  pecuniary  sacrifices.  Disputes,  of  rare 
occurrence,  are  almost  invariably  the  fruit  of  honest  mis- 
take. The  few  recorded  instances  of  fraud,  not  more  than 
six  in  a  history  of  sixty  years,  have  generally  been  found 
among  row  comers,  not  regularly  bred  to  the  profession, 
and  have  invariably  been  punished  by  summary  expulsion. 
People  who  are  loudest  in  denunciation  of  stockbrokers 
are  not  seldom  those  who  have  not  treated  brokers  with 
common  fairness  and  equity,  or  have  made  losses  in  the 
stock-market  by  an  extent  ..I  over-trading  which  borders 
upon  fraud,  and  so  have  acquired  obliquity  of  vision  and 
a  soured  temper.  Excessive  speculation  in  stocks — namely, 
that  which  goes  beyond  ability  t<.  pay  losses — is  equally 
reprehensible  with  over-trading  in  any  other  sort  of  mer- 
chandise, but  not  more  so.  Stockbroker.-  certainly  will  not 
suffer  in  a  comparison  with  other  men  of  business  in  point 
of  integrity  and  trustworthiness. 

The  Stock  Exchange  has  always  refused  to  accept  an  act 


of  incorporation,  and  remains  a  mere  elub  or  voluntary  as- 
sociation. But  the  government  of  the  majority  has  at  times 
seemed  at  once  despotic  and  capricious. 

The  presidents  of  the  Stock  Exchange,  with  dates  of 
election,  have  been — 


A.  Stockholm 1817 

(,.  s.  Mumford 1818 

Edward  Lvde 1824 

.lines  W.  Bleecker 1827 

II.  II.  Kevins 1830 

John  Ward 1832 

Robert  Ii.  Weeks 1834 

B.  II.  Winslow 1834 

Edward  Prime 1835 

Robert  D,  Weeks 1835 

David  (larkson 1837 

Henry  O.  Stebbins 1851 

C.  R.  Marvin 1852 


W.  R.  Verniilve lsr.l 

A.  B.  Baylis 1862 

H.  r,.  Stebbins isr,:i 

W.  Seymour,  Jr ISM 

R.  L.  {'utling 1865 

Will.  Alex.  Smith lsfir, 

John  Warren lsr,7 

Wm.  Scarls 1868 

W.  II.  Ncilson 1869 

W.  Seymour,  Jr 1870 

W.  B.'Clerke 1S71 

Edward  King 1872 

H.  G.  Chapman. 1873 


John  II.  Gourlie 1856   G.  II.  Brodhead Is74 

II.  U.  Stebbins 1858  1  G.  W.  McLean 1S75 

W.  H.  Neilson 1859  I  S.  T.  Russell 1876 

And  the  secretaries — J.  Benson.  1818;  I.  Isaacs,  1821: 
Bernard  Hart  (one  of  the  signers  of  1792),  1S32;  G.  H. 
Brodhead  (assistant  1849),  1S55;  B.  Ogdcn  White.  1870. 
Treasurers — James  W.  Bleecker,  1S33;  Le  Grand  Lock- 
wood,  1862:  W.  A.  Smith,  1863;  and  D.  C.  Hays,  1866. 
The  duty  of  calling  stocks,  performed  by  the  president  un- 
til 1S53,  has  ever  since  been  discharged  by  Vice-President 
M.  A.  AVheclock  (who  is,  however,  now  called  the  chair- 
man 1,  assisted  by  Vice-Chairman  James  Mitchell,  who  has 
held  office  since  the  consolidation. 

Xtock  Privileges. — These  are  either  puts  or  calls,  or  some 
combination  of  both.  A  put  is  a  privilege  to  sell  a  given 
stock  within  a  given  period  at  a  certain  price.  The  maker 
of  the  put  stands  ready  to  buy  under  those  conditions  if 
the  holder  should  determine  to  sell.  A  call  is  a  similar  re- 
fusal or  privilege  to  buy  a  stock  at  a  given  price  within  a 
given  time,  and  the  maker  stands  ready  to  deliver  the  stock 
if  called  for  according  to  the  terms  specified.  A  put  and 
a  call  may  be  combined  in  one  instrument,  the  holder  of 
which  may  either  buy  or  sell  as  he  chooses  at  the  fixed 
price.  The  cost  of  privileges  varies  with  the  length  of 
time  they  may  have  to  run.  the  distance  of  the  price  named 
in  them  from  the  market-price  on  the  day  when  made,  the 
activity  of  the  market,  and  so  on.  Privileges  are  partly- 
like  policies  of  insurance,  and  partly  like  tickets  in  a  lot- 
tery, and  it  is  only  in  exceptional  cases  that  they  are  sources 
of  profit  to  any  but  the  person  issuing  them.  Suppose  a 
pat  on  Rock  Island  at  100  in  CO  days,  the  market-price 
now  being  105.  The  holder  of  the  put  may  buy  at  105, 
and  will  then  be  guarantied  against  any  more  than  5  per 
cent.  loss.  If  he  should  be  able  to  sell  Rock  Island  at  1 10, 
he  would  gain  5  per  cent.  If,  instead,  he  omits  buying 
until  the  price  is  90,  he  will  gain  1 0  per  cent,  by  delivering 
according  to  the  put,  if  he  cannot,  before  the  expiration 
of  60  days,  sell  at  anything  above  100.  If  none  of  these 
favorable  turns  of  the  market  occur,  he  loses  the  price 
originally  paid  for  the  put.  The  operation  of  a  call  is  pre- 
cisely similar  in  principle.  Privileges  arc  little  dealt  in 
except  by  a  class  of  brokers  not  connected  with  the  board. 

II,  lief  Society. — This  society  was  established  185S  on  ac- 
count of  distress  among  the  brokers  resulting  from  the 
panic  of  ls;»7.  The  dues  of  its  members  were  S12  a  year 
until  1866,  when  they  were  abolished,  as  the  accumulated 
fund  had  risen  to  $40,000.  It  now  amounts  to  $100,000. 
Its  members  number  about  200,  and  no  more  are  admitted. 
The  very  few  beneficiaries  receive  $20  per  week. 

Life-insurance  Department. — The  Stock  Exchange  is 
pledged  to  pay  the  sum  of  $10,000  to  the  legal  representa- 
tives of  any  member  within  one  year  after  proof  of  his  de- 
cease. This  payment  is  a  gratuity,  free  from  all  claims  of 
creditors,  and  its  benefits  extend  as  well  to  families  of  sus- 
pended members — namely,  those  who  are  in  temporary  dif- 
ficulty. For  the  purpose  of  keeping  up  the  gratuity  fund 
an  assessment  of  $10  is  at  every  death  levied  upon  each 
surviving  member,  and  in  addition  the  fund  receives  one- 
half  of  the  entire  surplus  income  of  the  board.  Payment 
is  made,  one-half  to  the  widow  and  half  to  the  children  ; 
if  there  be  no  widow,  then  the  whole  to  the  children;  if 
neither  widow  nor  children,  then  to  the  legal  representa- 
tives. The  system  has  (1876)  been  in  operation  three  years, 
during  which  period  the  deaths  have  numbered  34,  the  low 
average  being  due  to  the  constant  renewal  of  the  member- 
ship, keeping  down  the  average  age.  The  accumulations 
of  the  fund  will  in  about  twelve  years  enable  the  board  to 
discontinue  the  assessments. 

New  York  Goi.n  Exchange. — On  the  suspension  of  specie 
payments  in  1861  gold  was  not  at  once  demonetized.  The 
premium  was  only  3  per  cent,  in  May.  1 862.  But  with  infla- 
tion the  superior  medium  was  gradually  driven  out  of  cir- 
culation, hoarded  or  exported,  and  became  an  article  of 
merchandise,  dealt  in  at  exchange-offices,  at  the  Stock 
Exchange,  and,  later,  at  Gilpin's  reading-room  on  William 
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street,  the  birthplace  of  the  (told  Exchange.  This  latter, 
established  Oct.  10,  1864,  alter  gold  had  reached  its  highest 
price  of  2S5  (July  11),  removed  to  its  present  commodious 
quarters  in  1866.  It  has  4S0  members,  of  whom  24U  are 
also  members  of  the  Stock  Exchange,  but  the  two  organi- 
zations are  entirely  distinct,  and  were  at  one  time  almost 
hostile.  The  gold  premium,  another  name  for  the  discount 
on  U.  S.  notes,  was  the  barometer  of  our  national  credit 
during  the  civil  war,  and  since  1865  has  been  a  measure  of 
the  greater  or  less  expectation  of  a  speedy  return  to  specie 
payments.  While  the  war  lasted  the  gold  market  was  ex- 
tremely sensitive  to  reports  of  military  success  or  failure, 
and  was  in  some  measure  controlled  by  the  fears,  hopes,  or 
designs  of  politicians.  Most  of  the  decisive  events  of  the 
war  had  less  apparent  influence  upon  the  price  than  was 
properly  their  due,  since  they  were  generally  anticipated 
by  speculators. 

Bargains  in  gold  are  chiefly  made  for  delivery  on  the  day 
following.  Settlements  were  at  first  effected  by  actual 
handling  of  coin,  and  it  was  often  necessary  to  send  a 
heavy  truck  from  office  to  office  with  bags  of  gold.  This 
cumbersome  and  hazardous  practice  gave  way  to  a  system 
of  depositing  coin  in  the  Bank  of  New  York,  and  handing 
over  its  certified  cheeks.  These  checks  were  forged  in  1865 
to  a  large  amount.  The  next  device  was  the  use  of  en- 
graved U.  8.  treasury  certificates  of  deposit,  issued  for  that 
purpose.  But  a  serious  loss  of  these  by  theft  gave  occasion 
for  the  establishment  in  1866  of  the  Gold  Exchange  Bank, 
which  has  ever  since  acted  as  a  clearing-house  for  the  ex- 
change. Transactions  aggregating  100  to  200  millions  a 
day  have  been  settled  with  actual  handling  of  no  more  than 
2  or  3  millions,  and  these  in  treasury  certificates.  The 
clearings  for  single  years  have  averaged  over  50  millions 
por  diem. 

Fortunes  were  made  by  the  bull  speculators  in  gold  be- 
fore 1865,  and  again  by  bear  operators  in  the  long  decline 
from  285  to  110.  The  latter  movement  was,  however,  much 
impeded  by  the  excessive  short  sales  and  the  difficulty  of 
borrowing  gold  from  day  to  day.  A  bonus  of  4  to  1  per 
cent,  per  diem  for  its  use  was  frequently  paid  for  months 
together,  the  available  stock  of  coin  having  run  very  low 
after  the  free  exports.  The  quantity  of  gold  within  reach 
in  New  York  City  was  at  one  time  no  more  than  61  mil- 
lions, with  a  short  interest  twice  or  thrice  as  large.  An  over- 
sold market  furnished  the  occasion,  on  Sept.  24,  1869, to  put 
up  the  price  in  a  day  from  141  to  1624,  with  the  swindling 
device  of  employing  a  broker  to  buy  at  the  extreme  rate, 
and  then  deliberately  to  repudiate  his  purchases.  The  re- 
sult was  the  Black-Friday  panic,  and  the  differences  aris- 
ing out  of  those  operations  were  not  adjusted  for  six  years 
afterward.  Both  sides  of  the  market  were  almost  equally 
dangerous,  since  the  default  was  common  to  both.  The 
clearings  of  the  previous  day  were  325  millions,  and  gold 
balances  64  millions.  The  contracts  of  Friday  aggregated 
500  millions,  but  they  were  not  cleared,  as  the  machinery 
of  the  gold  clearing-house  was  broken  down,  and  its  ope- 
rations were  restrained  by  legal  process  for  two  months. 
On  the  day  after  its  reopening  the  total  clearings  were  less 
than  7  millions. 

The  Gold  Exchange  has  since  played  a  less  prominent 
part,  and  the  price  of  its  memberships,  at  one  time  $4000, 
is  now  about  $500,  the  board  being  doomed  to  extinction 
on  the  restoration  of  specie  payments,  if  not  sooner.  But 
meanwhile  the  wants  of  importing  merchants  furnish  a  real 
occasion  for  its  continuance,  and  speculation  in  gold, 
whether  for  a  rise  or  a  fall,  has  a  certain  importance  and 
exhibits  much  vitality. 

Other  Exchanges. — The  Philadelphia  Stock  Exchange 
was  founded  about  1800,  and  had  at  first  only  10  members ; 
the  present  number  is  205.     As  its  first  constitution  was  a 

i>attern  for  the  New  York  board,  so  it  has  of  late  years 
jorrowed  from  the  latter  some  of  its  best  features.  Mem- 
berships are  transferable,  and  purchasers  pay  a  fee  of  $250 
on  election.  The  annual  dues  are  $10,  besides  fines.  The 
routine  of  business  resembles  that  at  New  York,  but  a  por- 
tion of  the  settlements  arc  effected  through  a  clearing-house. 
A  life  insurance  department  has  been  added,  giving  {2000 
to  each  deceased  member's  family.  Boston,  which  is  the 
natural  home  of  numerous  mining  enterprises,  particularly 
those  concerned  with  the  rich  copper  and  silver  mines  of 
Luke  Superior,  has  a  board  of  stockbrokers  with  88  mem- 
bers. Its  organization  dates  from  1834.  The  Baltimore 
exchange,  organized  1844,  consists  of  46  members,  and 
has  n  fair  trade  in  local  securities,  besides  s  good  deal  of 
business  with  New  York  brokers.  Indeed,  the  boards  of 
all  these  three  cities  furnish  many  orders  to  the  Stock  Ex- 
change at  New  York,  whieh  is  the  centre  of  speculation  in 
the  [T.  S.  San  Francisco  has  three  boards,  the  ehief  of 
whieh.  founded  1862,  has  only  100  members,  bul  it-  seats 
are  worth  $30,000  each.  They  yield  large  dividends,  and 
the  accumulated  fund  amounts   to  |250.000.     The  others,  i 


called  the  Pacific  and  the  California,  though  of  very  recent 
origin,  have  a  prosperous  business.  The  dealings  are 
wholly  in  mining  shares.  The  works  relating  to  Wall 
street  and  the  stock-market  which  have  appeared  of  late 
years  are,  so  far  as  known  to  the  present  writer,  largely 
sensational  and  made  up  of  hearsay.  He  is  indebted  for 
valuable  information  to  Mr.  W.  Lawton  of  New  Rochcllc, 
as  well  as  to  many  fellow-members,  among  them  Ex-Presi- 
dent Brodhead,  Mr.  Charles  Graham,  and  Mr.  Secretary 
White  ;  the  last-named  gentleman  ha\  ing  kindly  given  him 
access  to  all  the  original  records.  (See  also  Stocks,  Law 
of.)  Strong  Walworth. 

Stock'fishj  a  term  used  in  commerce  for  salted  and 
dried  codfish  ami  related  species.  The  fishes  are  taken 
care  of  as  soon  as  convenient  after  being  caught,  split 
from  head  to  tail,  and  the  vertebral  column  in  part  taken 
out ;  they  are  then  thoroughly  washed  and  rid  of  the  blood  ; 
after  the  water  has  been  drained  off,  they  are  put  in  large 
vats,  salted,  and  heavy  weights  are  imposed  ;  they  are  next 
washed  and  brushed,  and  laid  out  on  the  sandy  shore  and 
rocks.  Finally,  they  arc  combined  in  small  heaps,  and  be- 
come ready  for  the  market,  this  stage  being  indicated  by 
the  assumption  of  a  floury  whitish  appearance,  techni- 
cally designated  as  the  "bloom."  THEODORE  GtILL. 
'  StocU'harrtt  (Julius  Adolf),  b.  at  Rohrsdorf,  Saxony, 
Jan.  4,  1809 j  was  educated  in  a  drug-store  at  Lieben- 
wcrda ;  studied  chemistry  at  Berlin  ;  was  a  teacher  at 
Dresden,  Chemnitz,  and  finally  professor  at  the  College 
of  Thorand  ;  edited  !>««  polytechniaehe  Centralblatt  1846- 
49,  Die  Zeitachri/t /Ur  deutache  Landwxrthe  KS50-55,  and 
Dcr  chemiache  Ackermann  1855.  He  has  also  given  numer- 
ous lectures  on  agricultural  chemistry  at  fairs,  farmers' 
clubs,  etc.,  whieh  have  contributed  much  to  elevate  ag- 
ricultural industry  in  Saxony.  His  principal  writings 
are  Schule  der  Ckemie  (1846),  translated  into  English  by 
G.  H.  Pemc  (Cambridge,  Mass.,  1850)  under  the  title  The 
Principlea  of  Chemistry  illustrated  by  simple  Experimentaj 
GuanobUchlein  (1851),  Chcmisrhe  Feldprediaten  (1851  ), 
translated  into  English  by  J.  E.  Tesehemaker  under  the 
title  Chemical  Field-Jjecturea  for  Agriculturists  (Cambridge, 
Mass.,  1853). 

Stock/holm,  the  capital  of  the  kingdom  of  Sweden, 
with  150,446  inhabitants  in  1874,  beautifully  situated  at 
the  outlet  of  Lake  Malar  in  the  Baltic,  is  divided  into  (1) 
Staden,  the  inner  city,  consisting  of  the  islands  of  Stads- 
holmen,  Riddarholmen,  and  Helgeandsholmen  ;  (2)  Nbrr- 
malm,  the  northern  part,  connected  with  the  inner  city  by 
a  magnificent  bridge  of  granite ;  (.*{)  Ladugardalandet, 
communicating  E.  with  Normalm  :  (4)  Kungsholmenj  com- 
municating W.  with  Norrmalm  ;  (5)  Sodermalmf  the  south- 
ern suburb,  connected  with  the  inner  city  by  two  draw- 
bridges; and  (())  Stiftsjo-oarne,  comprising  the  islands  of 
Skeppsholmen,  Djurgarden,  Kastellholmen,  and  Beckhol- 
men,  which  complete  the  picture  of  an  island  city  cut  up 
and  traversed  in  all  directions  by  water.  In  Staden,  which 
mostly  consists  of  narrow  and  irregular  streets,  and  is  sur- 
rounded with  a  quay,  the  most  prominent  building  is  the 
royal  palace,  one  of  the  most  beautiful  in  Europe  (built 
lo°7-1751),  in  the  Italian  style,  and  containing  a  rich 
library;  here  are  also  the  palace  of  the  stadtholder,  the 
mint,  the  town-house,  the  church  of  St.  Gertrude,  Storkyr- 
kan,  and  the  Finnish  church.  None,  however,  of  the 
churches  of  Stockholm  have  any  architectural  merit.  Of 
monuments  Staden  contains  the  obelisk  and  the  statues  of 
Grustavus  IV.  and  Charles  XIV.  .lohn.  In  the  island  of 
Riddarholmen  stand  the  Riddarholin  church,  containing 
the  royal  tombs,  among  which  are  those  of  ttustavus  Adol- 
phus  and  Charles  XII.;  the  new  house  of  deputies;  and 
the  statu,  nf  the  founder  of  Stockholm,  Birger  dark  The 
bridge  which  leads  from  the  inner  city  across  the  Helge- 
andsholmen to  Norrmalm  is  380  feet  long  and  04  feet 
broad;  on  its  eastern  side  extend  the  most  beautiful  prom- 
enades of  the  city,  Stroinpartcrren.  Norrmalm  has  the 
finest  streets,  especially  the  l'rottninggata,  and  the  most 
remarkable  public  squares.  In  front  of  the  bridge  is  Gue- 
tavus  Adolphus  Place,  containing  the  equestrian  statue 
of  this  king,  and  enclosed  with  palaces;  the  royal  theatre 
is  situated  here.  This  part  of  the  city  also  contains  the 
Brunkeberg   Place,   the   Hay  Market,  and   the   place  of 

Charles  XIII.,  surrounded  on  three  sides  by  rows  of  linden 
till-,  on  the  fourth  by  the  sea,  and  ornamented  by  the 
statue  of  Charles  XIII. j  the  palace  of  the  princes,  the 
Hammer  museum,  the  academy  of  fine  arts,  the  academy 
of  science  with  richcollections.  the  observatory,  the  national 
museum,  the  Clara  church.  Bethlehem  church,  the  Baptist 
church,  the  new  synagogue,  and  the  Fcrsen  Terrace,  who-h 
offers  a  magnificent  prospect.  Efedugardslandet  contains 
the  arsenal,  the  barracks,  the  veterinary  school,  the  acad- 
emy of  arboriculture,  and  the  lledwig  Eleonorft  church  J 
the  Kungsholmen,  the  Seraphim  hospital,  the  Carolinian 
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Institute,  the  garrison  hospital;  and  close  by  are  Maria- 

i,,  ,       i:  bool,  and  Carlberg,   the  cadet 

school,  [n  Sodermalin  are  Morebakken,  which  presents 
,il(.  tin-  i  view  of  the  city,  the  house  of  the  celebrated 
scholar  and  spiritualist  Swedenborg,and  the  Catharine  and 
Maria  Magdalene  churches.  Sb'dermalm  and  Nor r malm 
te  I  by  o  railway  which  for  boldness  in  construo- 
tiou  |,  any  equal  in  the  world.    The  central  depot  in 

mini  tso  fine,  and,  next  to  the  royal  palace,  the  largest, 
build  ■   city.     Of  the  Saltejd  oarne,  SkeppshoUuen 

ia  i oected  with  Norrmalm,  Kastellholmon  with  Skopps- 

i!,  and  Beckholmen  with  Djurgarden  by  bridges. 
Djurgarden,  a  park  of  considerable  size,  is  the  general  re- 
amusi  tnent  and  recreation  of  the  city.  Communi- 
cation between  the  various  parts  of  the  city  is  generally 
carried  on  by  angslupar  (small  Bteamboats),  which  traverse 
the  water?  in  all  directions,  with  fixed  routes  and  a  cheap 
fare.      The    surroundings    are    rich    in    beautiful    points, 

K daces,  and  villas,  of  which  the  royal  summer  palace, 
rottningholm,  is  the  most  noticeable.  The  city  possesses 
excellent  waterworks.  Of  its  institutions  for  art  and  sci- 
ence Fria  Kons teniae  Academien,  Landtbruks  Academien, 
M n-ikal-ka  Academien,  Vctenskaps  Academien,  and  Karo- 
linska  Institutet  deserve  to  be  mentioned.  Benevolent  in- 
stitutions and  schools  of  all  kinds  are  numerous.  The  in- 
dustry is  considerable,  especially  in  manufactures  of  to- 
bacco, leather,  linen  and  cotton  fabrics,  iron,  sugar-refining, 
etc.  The  commerce  is  also  considerable,  though  navigation 
is  closed  each  year  for  about  five  months,  during  which 
the  harbor  is  covered  with  ice. 

The  city  was  founded  toward  the  end  of  the  twelfth  cen- 
tury by  Birger  Jarl.  In  1389  it  was  taken  by  Margrethe, 
queen  of  Denmark.  On  Oct.  II,  1471,  the  Swedes  under 
Sten  Sture  defeated  the  Danes  at  Brunkeberg,  close  by 
Si  ickholm,  and  drove  them  out  of  the  country  :  but  in  1520 
they  again  took  the  city  under  Christian  II.,  and  the 
Stockholm  massacre  took  place.  During  the  peaceful  times 
of  the  nineteenth  century  the  prosperity  of  the  city,  like 
that  of  the  whole  country,  has  much  increased. 

August  Niemann. 
Stockholm,  tp.,  Wright  co.,  Minn.     P.  534. 
Stockholm,  p. -v.  and  tp.,  Pepin  co.,  Mo.,  on  Missis- 
sippi River.     P.  499. 

Stockholm,  p. -v.  and  tp.,  St.  Lawrence  co.,  N.  Y.,  on 
St.  Regis  River  and  on  Ogdensburg  and  Lake  Champlain 
division  of  Vermont  Central  It.  R.     P.  3819. 

Stockholm  Depot,  p. -v.,  Stockholm  tp.,  St.  Law- 
rence co.,  -N.  Y.,  on  Vermont  Central  It.  R. 

Stock'ing,  a  well-known  article  of  apparel,  usually 
knit  or  woven  of  wool,  cotton,  or  other  fibres.  Though 
known  to  the  Romans,  as  proved  by  paintings  at  Pompeii, 
its  indispensable  employment  originated  much  later  in  the 
colder  climate  of  Northern  Europe,  where  in  the  twelfth 
century  they  were  made  of  cloth.  In  the  time  of  Edward 
II.  they  had  assumed  their  present  form,  and  at  the  courts 
of  Spain  and  Italy  in  the  fifteenth  century  enormous  silk 
stockings  sometimes  furnished  a  substitute  both  for  breeches 
and  shoes.  Their  domestic  manufacture  by  knitting  had 
become  so  well  established  in  England  in  the  reign  of 
Elizabeth  that  a  patent  was  refused  to  William  Lee  (1589), 
inventor  of  the  stocking-frame.  He  consequently  went  to 
France  and  established  a  factory  at  Itouen,  but  his  brother 
subsequently  introduced  the  invention  into  Nottingham- 
shire, where  it  has  ever  since  been  an  important  industry. 
The  Lee  machine  was  introduced  into  the  V.  S.  shortly 
after  the  Revolution,  was  modified  and  adapted  to  power 
by  Timothy  Bailey  of  Albany  1831,  and  a  stocking-fac- 
t  o  i  atablished  at  Cohoes  1S32.  Several  improved  stock- 
ing-machines and  knitting-machines  have  since  been  pat- 
ent.d.  and  the  hosiery  business  is  now  an  important  indus- 
try in  the  New  England  and   Middle  States,  amounting  in 

1870  to   to  000, and  employing  above   14,000 

operal  othei    articles  are,  however,  produced 

by  the  same  machines,  and  arc  classed  with  hosiery  in  the 
statistics.  Knitting  Btookings  by  hand,  however,"  is  still 
practised  In  almost  all  families  in  the  agricultural  regions. 
Stock'land,  tp.,  Iroquois  co.,  III.  P.  687. 
Stock'mar  (Ghhisti  ln  Friedrich),  1>.  at  Coburg  Aug. 
22.  1787;  studied  m<  licine,  and  practised  as  a  physician, 
first  m  his  native  city,  Hon  in  1>1  H5  in  the  army;  be- 
came physician  to  Prince  b  «burg  in  1816,  and 
subsequently  private  secretary;  was  very  aeTive  in  various 
diplomatic  negotiations— at  the  marriage  of  Prince  Ferdi- 
nand ol  Coburg  irith  Queen  Maria  [I.  of  Portugal,  at  the 
accession  of  Prince  Leopold  to  the  Belgian  throne,  at  the 
marriage  of  the  Prussian  crown  prince  with  a  daughter  of 
Queen  Victoria,  etc  :  be  was  the  intimate  fi  iend  of  Prince 
Albert  and  Queen  Victoria;  received  the  title  of  baron.  D. 
at  Coburg  July  9,  1S63.     His  BegUcwiirdigkeiten  a  us  den 


Papieren  des  Freiherrn  Christian  Friedrich  von  Stockmar. 
edited  by  his  son  (Brunswick,  1*72),  were  translated  into 
English  under  the  title  Notabilia  from  the  Papers  of  Stock- 
mar. 

Stock'port,  town  of  England,  county  of  Chester,  at 
the  confluence  of  the  Mersey  and  the  Tame,  is  verv  irreg- 
ularly built  on  rugged  and  uneven  ground,  but  is  one  of 
tho  centres  of  the  eotton-manufacturing  industry  of  En"-, 
land.     P.  53,014. 

Stockport,  p.-v.  and  tp.,  Columbia  co.,  N.  Y.,  on  Hud- 
son Paver  and  New  York  Central  and  Hudson  River  R.  R. 
P.  143S. 

Stockport,  p.-v.,  "Windsor  tp.,  Morgan  co.,  0.,  on  Mus- 
kingum River.     P.  2S9. 

Stocks.     See  Stock  Exchange  and  Stocks,  Law  of. 

Stocks  [Ang.-Sax.  stocc],  a  machino  for  the  punish- 
ment of  petty  offenders,  in  which  the  culprit  was  made  to 
sit  for  a  time  with  his  ankles  confined  in  holes  made  in 
timber.  It  is  mentioned  in  an  English  statute  of  1350, 
and  in  Great  Britain  is  not  yet  quite  extinct.  Until  lately 
its  use  for  the  punishment  of  slaves  was  permitted  in  some 
of  the  United  States. 

Stocks  (Lamb),  b.  at  Lighteliffe,  Yorkshire,  Nov.  30, 
1812  ;  was  educated  at  Horton.  and  studied  engraving  with 
Charles  Rolls  ;  for  some  time  he  was  principally  engaged 
upon  prints  for  annuals  and  for  Finden's  Gat/cry  of  Brit- 
ish Art}  but  subsequently  executed  many  larger  and  more 
important  engravings  in  line  for  the  Art  Journal,  for  the 
art-unions  of  London  and  Glasgow,  and  for  the  Associa- 
tion for  Promoting  the  Fine  Arts  in  Scotland.  Among  his 
best  productions  are — Webster's  Dame  School ;  Faed'a  O 
Nannie,  wilt  thou  gang  wi*  met  Wilkie's  Gentle  Shepherd  ; 
Frith's  Bed-Time  ;  and  the  Meeting  of  Wellington  <u,.l  Blu- 
cher,  from  the  picture  in  the  Royal  Gallery  at  Westminster. 
lie  was  made  associate  engraver  to  the  Royal  Academy  in 
1853,  an  associate  member  in  1S5;">,  and  an  academician  in 
1S72. 

Stocks,  Law  of.  The  capital  stock  of  business  cor- 
porations is  usually  divided  into  equal  parts  called  shares. 
The  amount  of  the  capital  itself,  the  number  of  these  shares, 
and  the  par  value  of  each — $100,  $50,  or  $25,  as  the  case 
may  be — are  fixed  by  the  charter.  When  such  an  associa- 
tion is  about  to  be  organized,  the  capital  is  contributed  by 
those  desiring  to  become  members,  each  person  indicating  in 
Writing  the  number  of  shares  he  is  willing  to  take.  These 
subscribers  constitute  the  stockholders  or  shareholders,  and 
are  bound  to  pay  the  amount  of  their  subscriptions  to  tho 
corporation,  either  in  one  sum  or  in  instalments,  according 
to  the  terms  of  their  agreement.  As  evidence  of  his  inter- 
est an  instrument  called  a  certificate  is  issued  to  each  stock- 
holder, certifying  in  substance  that  he  is  the  holder  of  a 
designated  number  of  shares.  In  the  U.  S.  shares  of  cap- 
ital stock,  whatever  be  the  object  and  business  of  the  cor- 
poration, are  personal  estate;  they  are  things  in  action; 
they  simply  entitle  their  holder  t  >  participate  in  the  prolits 
resulting  from  the  business,  to  aid  in  the  election  of  officers, 
and  to  receive  his  portion  of  the  assets  remaining  for  dis- 
tribution at  the  final  dissolution.  Shares  arc  transferable, 
so  that  the  assignee  may  become  a  stockholder.  The  di- 
rectors of  corporations  may  pass  reasonable  by-laws  regu- 
lating the  manner  of  transferring  their  shares.  The  fol- 
lowing is  the  mode  in  general  use,  and  it  is  often  prescribed 
by  statute :  A  book  is  kept  by  some  designated  officer  in 
which  is  registered  each  certificate  of  shares,  and  the  name 
of  the  person  to  whom  it  was  issued.  In  order  to  complete 
a  legal  transfer  the  holder  of  the  certificate  must  surrender 
it  up  to  this  officer,  who  thereupon  issues  a  new  one  for  a 
like  amount  to  the  assignee,  registers  it  in  the  transfer- 
bonk,  and  cancels  the  old  record.  In  this  manner  the  di- 
rectors of  the  corporation  can  preserve  a  correct  list  of  the 
actual  stockholders,  keep  trace  of  all  the  shares,  and  pre- 
vent the  issue  of  duplicates.  As  it  might  be  very  incon- 
venient for  the  assignor  always  to  appear  in  person  and 
surrender  his  certificate,  it  is  the  universal  practice  to  print 
on  the  back  thereof  a  power  of  attorney,  to  be  signed  by 
such  assignor,  constituting  the  assignee  bis  agent  in  order 
to  make  the  surrender,  to  procure  the  cancellation,  and  to 
receive  the  new  certificate,  as  above  described.  By  means 
of  this  contrivance  shares  of  stock  are  constantly  trans- 
ferred in  the  market  to  an  enormous  amount.  A  blank  is 
often  left  in  the  power  of  attorney  for  the  name  of  the 
agent,  and  the  instrument  in  this  form  may  pass  from  hand 
to  hand  through  many  successive  owners,  until  at  length  a 
purchaser,  desiring  perhaps  to  hold  the  stock  as  an  invest- 
ment, fills  in  his  own  name  as  the  attorney,  surrenders  the 
certificate,  and  takes  a  new  one  to  himself.  Certificates  of 
stock  thus  endox'sed  arc  not  strictly  negotiable  instruments, 
and  yet  they  are  practically  treated  by  business-men  in  tho 
great  financial  centres  of  the  U.  S.  as  though  they  possess- 
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ed  the  quality  of  negotiability.  They  may  be  pledged  as 
well  as  sold,  and  are  thus  used  to  a  very  great  extent  as 
collateral  security  for  hums  of  money  or  of  other  property. 
Although  the  bylaws  of  a  corporation  may  require  a  sur- 
render, cancellation,  and  reissue  in  order  to  complete  a 
transfer  and  to  create  a  perfect  legal  title,  it  is  a  settled 
rule  <>f  the  American  law  that  from  an  assignment  and  de- 
livery alone  the  purchaser  obtains  an  equitable  title  which 
makes  him  the  true  owner.  If  the  corporation  should  re- 
fuse to  accept  a  surrender  and  to  issue  a  now  certificate,  he 
may  recover  from  it  the  full  value  of  the  stock.  If  a  trans- 
fer should  lie  made  through  a  forged  power  of  attorney — 
that  i^.  if  the  signature  of  the  owner  should  be  forged  to  a 
power  of  attorney — and  by  means  thereof  a  new  certificate 
should  be  issued,  the  corporation  is  responsible  to  him,  and 
must  furnish  him  with  an  equal  number  of  shares  ami  the 
accrued  dividends  thereon,  or,  if  this  for  any  reason  be  im- 
possible, must  pay  him  their  value  in  money.  If  the  holder 
of  a  certificate  should  sign  the  power  of  attorney  in  blank, 
and  should  then  deliver  the  instrument  into  the  possession 
of  some  person  for  a  certain  specified  purpose — as,  for  safe- 
keeping— and  this  person  in  violation  of  his  duty  should 
fill  up  the  blank,  and  fraudulently  surrender  the  certificate 
and  procure  another  one  to  be  issued  to  a  bond  fide  pur- 
chaser, what  effect  would  be  thereby  produced  upon  the 
rights  of  the  original  and  defrauded  owner?  This  ques- 
tion bus  given  rise  to  a  great  conflict  of  opinion.  If  stuck 
certificates  were  truly  negotiable,  the  title  of  the  bond  jlde 
purchaser  would  be  perfect,  and  the  only  remedy  of  the 
former  holder  would  bo  against  his  guilty  agent.  It  has 
been  urged,  however,  that  as  these  certificates  are  ordinary 
things  in  action,  the  assignee  would  acquire  no  title,  but 
would  take  the  instrument  subject  to  all  the  rights  of  the 
real  owner,  who  had  never  intended  to  part  with  his  prop- 
erty. This  doctrine,  if  established,  would  virtually  put  an 
end  to  the  present  mode  of  dealing  with  these  securities] 
and  would  inflict  a  heavy  blow  upon  the  freedom  of  finan- 
cial transactions.  The  New  York  court  of  appeals  has  re- 
cently held  that  the  principle  of  estoppel  furnishes  a  solu- 
tion of  the  difficulty,  and  that  the  owner  is  estopped  by  his 
acts  from  setting  up  a  claim  against  the  purchaser  in  good" 
faith.  In  this  manner  the  substantial  benefits  of  negotia- 
bility are  secured.  John  Norton  Pomeroy. 

Stock'tou?  city  and  county-seat  of  San  Joaquin  co., 
Cab,  at  the  head  of  a  navigable  channel  of  the  same  name 
connecting  it  with  San  Joaquin  River,  3  miles  therefrom, 
and  LOO  miles  from  San  Francisco.  It  was  laid  out  in 
1849  by  Capt.  Charles  M.  Weber,  the  owner  of  the  Rancho 
Campo  de  Los  Francises,  a  Mexican  grant,  covering  a 
large  portion  of  the  surrounding  country.  Being  at  the 
head  of  navigation  and  a  convenient  point  of  departure 
for  the  gold-mining  regions  of  Calaveras,  Tuolumne,  and 
Mariposa  cos.,  it  sunn  became  a  place  of  considerable  bus- 
iness importance,  and  commanded  the  trade  of  those 
prosperous  counties.  After  the  decline  of  the  mining  in- 
terest came  the  development  of  the  agricultural  resources 
of  the  great  San  Joaquin  Valley,  for  which  Stockton,  on 
account  of  its  location,  became  the  natural  business-centre, 
a  distributing-point  for  farmers'  supplies,  and  is  now  the 
most  important  interior  wheat-market  in  California.  Stock- 
tun  has  several  large  warehouses  for  the  storage  of  grain, 
with  an  aggregate  capacity  for  3,000,000  bushels.  Sailing 
vessels  of  150  tons  and  steamers  of  500  tons  burden  reach 
her  wharves  at  all  seasons  of  the  year,  while  the  main  line 
of  Central  Pacific  II.  11.  passes  through  the  city,  affording 
means  of  speedy  communication  with  San  Francisco,  and 
ample  facilities  for  the  shipment  of  the  immense  crops  of 
grain  and  other  agricultural  products  of  the  surrounding 
country.  Stockton  has  \  banks,  with  an  aggregate  paid-up 
capital  of  $It:Ul2,00U,  most  of  which  is  owned  by  her  own 
citizens.  There  are  2  flouring-mills,  with  a  capacity  for 
manufacturing  800  barrels  of  flouT  per  day:  2  extensive 
tanneries,  2  manufactories  of  agricultural  implements,  and 
2  of  carriage-  and  wagons,  I  paper-mill,  1  woollen  -mill, 
and  2  foundries.  There  are  2  newspapers — the  Independ- 
ent, a  morning  paper  with  daily  and  weekly  editions,  and 
the  Heraldf  an  evening  journal,  with  a  weekly  edition. 
The  California  insane  asylum  is  located  within  the  city 
limits,  occupying  a  handsome  site  of  100  acres.  The  site 
of  the  city  is  a  level  plain,  whose  monotonj  is  relieved 
by  scattering    oaks;    its  Streets    arc    regularly  laid    out,  and 

many  of  them  ornamented  with  choice  shade  trees.  The 
business  portion  of  the  city  is  principally  constructed  of 
brick,  and  has  many  line  buildings.    There  are  I  f  churches, 

some  ut'  them  beautiful  and  eo-M\  edifices,  and  .">  large  pub- 
lie  school-houses.  Mortuary  statistics  Kept  for  twenty  \  ea  pa 
show  (hat  Stockton  is  exceptionable  healthy — a  fact  to  bo 
attributed  to  her  equable  climate  and  the  prevalence  dur- 
ing the  summer  of  the  trade-winds,  which  daily  sweep  over 
(1m-  city  from  the  ocean.  The  average  temperature  in  sum- 
mer is  7j°,  in  winter  40°.    The  average  rainfall  furtheyoar 


is  about  15  inches.  A  never-failing  supply  of  pure  fresh 
water  is  obtained  from  artesian  wells  bored  to  a  depth  of 
from  SO  to  120  feet,  in  which  the  water  rises  within  0  feet 
of  the  surface.     P.  in  IS70,  10,066. 

N.  -M.  (licit,  En.  "  Inhki'EiNDENt." 

Stockton,  p.-v.  and  tp.,  Jo  Daviess  co..  111.     P.  121  1. 

Stockton,  tp.,  Creene  co.,  Ind.     P.  121(1. 

Stockton,  p.-v.,  cap.  of  Rooks  co.,  Kan.,  on  S.  fork  of 
Solomon  River. 

Stockton,  p.-v.  and  tp.,  Waldo  co.,  Me.,  on  Belfast 
Bay,  at  the  mouth  of  Penobscot  River.     P.  2089. 

Stockton,  p.-v.,  Hillsdale  tp.,  Winona  co.,  Minn.,  on 
Minnesota  division  of  Chicago  and  North-western  It.  K. 

Stockton,  p.-v.,  eap.  of  Cedar  co..  Mo.,  50  mile-  X.  W. 
of  Springfield,  has  1  church,  a  graded  school,  1  newspaper, 
2  Imtels.  a  tannery,  carding-maehine,  steam  grist-mill,  and 
a  wagon  manufactory.     Principal  business,  produce-trade. 

P.  about  400.  H.   C.  TlMMONDK,   ED.  "  JOURNAL." 

Stockton,  tp.,  Camden  co.,  N.J.     P.  23S1. 

Stockton,  p.-v.,  Delaware  tp.,  Hunterdon  co.,  N.  J.,  on 
Delaware  River  and  on  Belviderc  division  of  Pennsylvania 
K.  R. 

Stockton,  tp.,  Chautauqua  co.,  N.  Y.,  on  Cassadaga 
Lake.     P.  16.39. 

Stockton,  p.-v.,  Foster  tp.,  Luzerne  co.,  Pa.,  on  Hazel- 
ton  division  of  Lehigh  Valley  R.  It. 

Stockton,  p.-v.  and  tp.,  Portage  co.,  Wis.     P.  1023. 

Stockton  (Richard),  b.  at  Princeton,  N.J.,  Oct.  1,  L730; 
graduated  at  Princeton  College  in  1748:  was  admitted  to 
the  bar  in  1754;  became  member  of  the  executive  council 
in  1768,  and  judge  of  the  supreme  court  of  the  province 
of  New  Jersey  in  1774.  In  1770  he  was  chosen  a  delegate 
to  tin-  Continental  Congress,  and  was  one  of  the  siLrner<  of 
the  Declaration  ot  Independence.  In  Sept.,  177'».  he  was 
captured  by  a  party  of  royalists,  who  threw  him  into  prison 
in  New  York,  where  he  was  treated  with  great  severity; 
his  library  was  destroyed,  and  his  lands  laid  waste  ;  he  was 
finally  exchanged,  but  never  fully  recovered  from  the  ef- 
fects of  the  ill-usage  which  he  had  received.  D.  at  Prince- 
ton Feb.  28,  1781. 

Stockton  (RicnAnn),  LL.D.,  son  of  the  preceding,  b. 
at  Princeton  Apr.  17,  1704;  graduated  at  Nassau  Hall  in 
177!':  studied  law,  and  was  admitted  to  the  bar  in  1784, 
and  soon  rose  to  the  head  of  his  profession  in  the  State. 
He  was  a  Presidential  elector  in  1702  and  1S01,  U.  S.  Sen- 
ator 1700-99,  and  Representative  in  Congress  1813-15.  D. 
at  Princeton  Mar.  7,  1S28. 

Stockton  (Robert  Field),  son  of  Richard  (1764-1828), 
b.  :it  Princeton,  N.  J.,  in  1790;  studied  at  New  Jersey  Col- 
lege, but  left  in  his  fifteenth  year  to  enter  the  navy  as  a 
midshipman  Sept.  I.  1811  ;  was  distinguished  for  gallantry 
in  several  naval  battles,  during  the  war  with  England  ;  be- 
came a.  lieutenant  181  t :  captured  an  Algerinc  corsair  with 
a  boat's  crew  1810;  negotiated  in  1821  the  purchase  from 
African  native  chiefs  of  the  territory  now  constituting  the 
republic  of  Liberia ;  captured  many  slavers  and  a  Portuguese 
privateer  on  the  coast  of  Africa;  took  part  in  the  extermi- 
nation of  piracy  in  the  West  Indies;  surveyed  the  Atlantic 
coast  of  the  Southern  States  l82;'-24  :  became  commander 
1830  and  post-captain  Dec.  8,  1838;  was  flag-officer  of  the 
Ohio  in  the  Mediterranean  I  838-39  :  declined  the  secretary- 
ship of  the  navy  1841  :  was  an  early  advocate  of  a  steam 
navy  ;  superintended  the  construction  of  the  sloop  Prince- 
ton, the  first  successful  war- steamship,  1842;  was  seriously 
injured  by  the  explosion  of  one  of  her  gun*;  Feb.  28,  1844, 
which  caused  the  death  of  two  members  of  the  cabinet; 
was  the  bearer  to  Texas  of  the  resolution  of  annexation 
1845;  proceeded  to  the  Pacific  as  commodore  of  the  U.S. 
squadron  on  the  coast  of  California  Oct.,  1843;  took  pos- 
session  of  California  for  the  (J.  S.  government,  and  formed 
a  provisional  government  1846,  and  disputed  with  Gen. 
Kearny  the  chief  command — a  question  subsequently  in- 
vestigated by  a  court-martial  on  his  nominee,  Col.  John 
C.  Fremont;  returned  home  across  the  Plains;  resigned 
from  the  navy  .May  28,  I860.  Having  earlier  taken  an 
active  part  in  politics  as  a  Democrat  and  supporter  of  Gen. 
Jackson,  though  also  prominent  in  the  advocacy  of  inter- 
nal improvements,  especially  of  the  Delaware  and  II a ri tan 
Canal,  he  now  returned  to  politics  with  the  prestige  of  his 
recent  services  and  controversies;  was  elected  U.  S.  Sen- 
ator 1851;  procured  the  passage  of  the  lav.  for  the  sup- 
pression  of  Hogging  in  the  navy;  opposed  the  projeel  of 
intervention  in  Hungary;  was  mentioned  as  a  Presidential 
candidate  1852 ;  resigned  his  seat  iii  the  Senate  1853;  was 
nominated  in  L856  lor  the  Presidency  l<\  the  newPj  formed 
"American  party."  hut  the  ticket  was  withdrawn  bi 
the  day  of  election.  D.  at  Princeton  Oct.  7,  1S66.  (See 
his  Life,  Speech's,  and  Letters,   18j(i.) 
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Stockton  (Thomas  Hewltngs),  D.  P..  b.  at  Mount 
Holly,  N.  J.,  June  '•.  1808;  studied  medicine,  but  became 
a  Method  i  si  L  830  was  stationed  :it  Balti- 

more; was  chaplaio  of  the  U.  S.  House  qf  Representa- 
,iw,    ;  :in  1859-61,  and  of  the  Senate  in   1862. 

While  in  Baltimore  he  compiled  a  hymn-book  and  edited 
the    (l  i -.it,  taking  strong   ground   against 

rw  Mil  for  several  years  a  preacher  and 
public  lecturer  in  Philadelphia,  and  subsequently  resided 
fur  a  time  at  Cincinnati.  En  L850-56  be  was  associate 
ohn's  church,  Baltimore,  and  temporary 
,,  ;i  Presbyterian  church,  and  in  1860-68  of  the 
,,  \ , -v,  Testament  He  also  performed  much 
literarj  labor  of  various  kinds,  including  an  edition  of  the 
New  Testament  arranged  in  paragraphs.  Among  his  nu- 
tus  productions  are — Moating  Flowers  (1844),  The 
|  ■'  ,.■  i  350  .,  Stand  up  for  Ji  nu  (1858),  Poems, 
urith  Autobiographic  and  other  Note*  (1862),  The  Peerless 
Magnifies  ■■<■■'  of  the  Word  of  God  \  L862),  and  Infiut  nee  of 
the  United  States  on  Christewlom  (lM'./>).  His  Life  lias 
been  written  bv  Rev.  John  (!.  Wilson  (1S69).  D.  at  Phila- 
delphia  Oct.  9, 1868. 

Stockton-on-Tees,  town  of  England,  county  of 
Durham,  on  the  Tees,  is  well  built,  and  has  corn-mills  and 
breweries,  rope-walks  and  manufactures  of  sailcloth,  blast- 
furnaces, foundries,  engine-works,  and  building-yards  for 
iron  ships,  and  carries  on  a  considerable  trade  in  corn, 
coal,  and  iron.     P.  27,738. 

Stock'ville,  p. -v.  and  tp.,  cap.  Frontier  co.,  Neb. 

Stock/well,  p.-v.,  Lauramie  tp.,  Tippecanoe  co.,  Ind., 
on  Indianapolis  Cincinnati  and  Lafayette  R.  R.      P.  403. 

StockAvell  (Stephen  N.),  b.  in  Hardwick,  Worcester 
CO.,  Mass.,  Aug.  31,  1823:  was  apprenticed  to  learn  the 
printing  trade  at  the  age  of  seventeen,  and  two  years  later 
he  entered  the  composing-room  of  the  Boston  Journal, 
where  he  rose  steadily  till  he  became  managing  editor — a 
position  he  now  holds.  He  served  two  years  in  the  Mas- 
sachusetts house  of  representatives,  and  one  year  in  the 
senate,  and  has  also  been  a  member  of  the  Boston  city 
oouncil.  J-  B.  Bishop. 

Stod'art  (James),  F.R.S.,  b.  in  England  in  1760;  be- 
came a  maker  of  cutlery  and  surgical  apparatus  in  Lon- 
don: aided  Dr.  George  Pearson  in  his  investigation  of  the 
nature  and  properties  of  the  famous  wootz  or  '•  Indian 
steel,"  proving  it  to  be  a  real  cast-steel  of  a  peculiar  kind, 
well  adapted  for  the  manufacture  of  surgical  implements 
of  a  tine  edge:  assisted  Davy  and  Faraday  in  their  mag- 
netic and  electrical  researches  at  the  Royal  Institution, 
with  the  latter  of  whom  he  contributed  papers  to  the  Quar- 
terly Journal  of  Science  (1820),  and  to  the  Philosophical 
Transactions  (1822)  papers  On  the  Alloys  of  Steel,  D.  at 
Edinburgh  Sept.  11,  1823. 

Mod  (laid,  county  of  S.  F.  Missouri,  bounded  W.  by 
St.  Francis  River,  drained  by  the  Castor,  and  intersected 
by  the  Cairo  and  Arkansas  division  of  St.  Louis  and  Iron 
Mountain  R.  R.  It  is  a  part  of  the  "  sunk  country  "  pro- 
duced by  the  earthquake  of  1811,  there  being  numerous 
swamps  and  lagoons.  Staples,  Indian  corn,  tobacco,  sawed 
lumber,  and  nouring-niill  products.  Cap.  Bloomtield. 
Area,  about  800  so,,  m.     P.  in  1870,  S535. 

Stoddard,  p.-v.  and  tp.,  Cheshire  co.,  N.  H.     P.  667. 

Stoddard  (Amos),  b.  at  Woodbury,  Conn.,  Oct.  20, 1762  : 
was  a  soldier  in  the  war  of  independence  1  770-82  :  became 
clerk  of  the  supreme  court  of  M assachusetts ;  was  a  law- 
yer at  Hallowell,  Me.,  1792-98  j  was  appointed  captain  of 
artillery  dune  1,  1708;  was  governor  and  civil  commander 
of  Missouri  Territory  1804-05 j  became  major  June  30, 
1807,  and  deputy  quartermaster  July  12.  1812:  was  dan- 
gerously wounded  by  a  shell  at  the  siege  of  Fort  Meigs, 
0.,  and  d.  ol  b  I  tnus  May  11,  1813.  Author  of  The  Politi- 
cal Ori  ■'-.  and  of  Sketches,  Historical  and  Descriptive,  of 
Louisiana  Philadelphia,  L812).  His  papers  are  in  the 
archives  of  the  Western  Reserve  Historical  Society.  Cleve- 
land. 0. 

Stoddard  |  D  yy  id  T  ippah  I,  b.  at  Northampton,  Mass., 
in  1819  j  graduated  at  7 ale  Colli  ge  1838  ;  went  as  a  mis- 
sionary to  the  Kcstorians  of  Persia  L 843,  and  d.  at  Oroo- 
miah.  Persia,  Jan.  22,  1-07.  Author  of  A  Grammar  of  the 
Modem  Syriac  Language  (New  Hai  n,  1855)  and  of  vari- 
olic educational  and  religious  works  in  Sj  riac printed  at  the 
mis-inn  prose.  \  Memoir  bj  Her.  Ji  ieph  P.  Thompson, 
1».1>..  was  published  in  L8  >8. 

Stoddard  i  Ei  izabeth  Barstow),  wife  of  R.  H.  Stod- 
dard.  b.  at  Mattapbisct,  Mass.,  in  1823;  was  married  in 
1852.  Besides  assisting  her  husband  in  several  of  his  lit- 
erary works,  and  contributing  in  prose  and  rerse  to  peri- 
odicals, she  has  published  three  novel.-  <■■  |ife  :U1,1 
seenerv  in  New  England — Th.  Murgesons  (1862  ,  Two  Men 
(1865),  and  Tempi   ffousi  |  1867  . 


Stoddard  (Richard  Henry),  b.  at  Hingham.  Mass.,  in 
July.  1825  :  having  lost  his  father  at  an  early  age,  he  bo- 
aine  a  mechanic  in  an  iron-foundry  in  New  York  :  con- 
tributed poems  to  various  periodicals,  and  in  1849  privately 
printed  Footprints,  a  small  volume  of  poems,  which  was 
followed  in  1852  by  n  larger  volume  of  poems.  In  1852  he 
received  an  appointment  in  the  New  York  custom-house, 
which  he  retained  till  1870,  still  pursuing  his  literary  la- 
bors. After  leaving  the  custom-house  he  devoted  himself 
wholly  to  literature.  Besides  numerous  contributions  in 
prose  and  verse  to  periodicals,  he  has  published — Adven- 
tures in  Fairy  Land  ( L853 1.  Songs  of  Sit  muter  (1857),  Town 
and  Country  (1857),  Life,  Travels,  and  Books  of  Alexander 
von  Humboldt  (1860),  The  King's  Bell  (1862),  the  story  of 
Little  Red  Riding  Hood,  in  verse  (1865),  The  Children  in 
the  Wood,  in  verse  (1865),  Abraham  Lincoln,  a  Horatian 
Ode  (1865),  Putnam  tit.-  Brave  (1869),  and  The  Book  of 
the  East,  a  collection  of  his  later  poems  (1871).  He  has 
also  edited  The  Aid  hie,  a  literary  and  artistic  journal  (1870 
seq.),  Gen.  Nathaniel  Lyon*s  Political  Essays,  with  a  me- 
moir (1861),  The  Loves  inn/  Heroines  of  the  Poets  (1861), 
J.  G,  Vassar's  Twenty-one  Years  around  the  World  (1862), 
Madrigals,  mostly  from  the  til,l  English  Poets  (1865).  The 
Late  English  Poets  (1805),  enlarged  and  revised  editions 
of  Griswold's  Ports  and  Poeti-y  of  America  (1870),  and  of 
Grriswold's  Female  Poets  of  America  (1874),  The  Bric-ct- 
lirae  Series,  being  condensations  of  various  recent  works 
upon  literature  and  society  (1874  seq.),  and  the  Life  and 
Correspondence  of  B.  B.  Haydon  (1876). 

Stoddard  [Solomon),  b.  at  Boston,  Mass.,  Oct.  4,  1643; 
graduated  at  Harvard  1662;  became  fellow  and  librarian 
of  Harvard  1667-72;  spent  two  years  in  Barbadoes  for  his 
health,  acting  as  chaplain  to  Gov.  Serle  and  preaching  to 
the  dissenters,  and  was  ordained  Sept.  11,  1672,  pastor  of 
the  church  at  Northampton,  where  he  remained  until  his 
death.  Feb.  11,  1729.  his  grandson,  Jonathan  Edwards, 
having  been  his  colleague  1727-211.  He  published  The  Trial 
of  Assurance  (1696);  Hie  Doctrine  of  Institutrtl  Churches 
(London,  1700),  in  which  he  contended,  in  opposition  to 
Increase  Mather's  Order  of  the  Gospel,  that  the  Lord's 
Supper  is  a  converting  ordinance,  and  thereby  gave  rise  to 
a  theological  controversy  which  lasted  some  years;  An 
Appeal  to  the  Learned  (1709),  Guidt  to  Christ  (1711). 
Answer  to  Cases  of  Conscience  (1722),  Question  on  the  Con- 
version of  the  Indians  (172.'i).  The  Safety  of  appearing  in 
the  Day  of  Judgment  in  the  Righteousness  of  Christ  (1724); 
and  printed  some  miscellaneous  sermons. —  His  son,  Col. 
John,  b.  at  Northampton  in  1681,  graduated  at  Harvard 
1701  ;  took  part  as  captain  in  an  expedition  against  Canada 
during  which  he  kept  a  Journal  printed  in  the  Genealogical 
Register  (Jan.,  1851) ;  was  for  many  years  member  of  the 
council  of  Massachusetts,  chief-justice  of  common  pleas, 
and  colonel  of  militia.     P.  at  Boston  June  19,  1748. 

Stoddard  (Solomon),  b.  in  1800;  graduated  at  Yale 
College  1S20;  became  professor  of  languages  at  Middle- 
bury  College,  Vt.,  and  co-author  with  E.  A.  Andrews, 
LL.D.,  of  a  Grammar  of  the  Latin  Language  (Boston, 
1836),  which  has  been  more  widely  used  than  any  similar 
work  in  America,  having  passed  through  more  than  60 
editions.     D.  in  1847. 

Stoddart  (Sir  John),  LL.D.,  b.  at  Westminster.  Eng- 
land, in  1  7  7  -°> ;  graduated  at  Christ  Church,  Oxford,  17!' I; 
studied  theology  and  law,  was  admitted  to  the  bar  1801  ; 
was  king's  advocate  and  admiralty  advocate  at  Malta 
1803-07;  began  writing  for  the  London  Times  1810;  was 
political  editor  of  that  paper  1812-16;  started  the  iVeto 
Times  (1817— 2S)  in  opposition  to  it;  took  an  active  part  in 
the  formation  of  the  Law  Amendment  Society;  was  cari- 
catured by  Cruikshank  and  others  as  ••  Dr.  Slop;"  was  a 
voluminous  political, historical,  and  philological  writer;  was 
knighted  1826,  and  held  the  office  of  chief-justice  and  judge 
of  the  vice-admiralty  court  at  Malta  1826-39.  D.  in  Lon- 
don Feb.  16,  1856.  His  most  valuable  works  were  con- 
tributions to  the  cabinet  edition  of  the  Encyclopmdia 
Mi  tropolitana  entitled  Universal  Grammar,  or  The  Pure 
Science  of  Language  (voL  ii.'l.  Glossology,  or  The  His- 
torical  Relations  of  Languages,  and  An  Introduction  to 
Universal  History  (vol.  XI.).  The  two  former  works  were 
edited  by  William  Ha/.litt  in  a  single  volume.  The  Phi- 
losophy of  Language  (1849;  3d  ed.,  I860). 

Stoddert  (Bbmjamik),  b.  in  Maryland  in  1751  ;  served 
in  the  Revolutionary  army,  attaining  the  rank  of  major; 
was  many  years  a  merchant  at  Georgetown,  D.  C,  and  was 
secretarv  of  the  V.  S.  navy  1798-1802.  D.  at  Bladensburg, 
Md.,  Dee.  17.  1813. 

Stoe'ven  Marti*  Luther),  Ph.D.,  LL.D.,  b.  at  German- 
town,  Pa.,  Feb.  17.  1820:  graduated  at  Pennsylvania  Col- 
lege, Gettysburg,  1838;  was  tutor  in  Pennsylvania  College 
18:10—11),  afterward  principal  of  its  preparatory  department 
and  professor  of  Latin,  history,  and  political  economy  until 
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his  death,  July  22,  1870.  lie  was  for  many  years  secretary 
of  the  General  Synod  of  the  Lutheran  Church  and  editor 
of  the  Evangelical  Quarterly  Review,  in  which  he  published 
an  interesting  series  of  Reminiscences  of  Lutheran  Minis- 
tern;  edited  the  Literary  Record  (1847— 18);  wrote  biog- 
raphies of  Dr.  H.  M.  Muhlenberg  (ISofi)  and  of  Dr.  P.  F. 
Mayer  (1859),  and  a  Brief  Sketch  of  the  Lutheran  Chunk 
in  the  U.  S.  (1800) ;  had  made  extensive  preparations  for  a 
fuller  histmy  of  the  same  subject,  and  was  well  known  for 
his  philanthropy,  public  spirit,  and  patriotism,  especially 
as  manifested  during  the  civil  war  by  repeated  visits  to  the 
Union  armies  under  the  auspices  of  the  Christian  Com- 
mission. He  rendered  valuable  aid  to  Rev.  Dr.  Spraguo 
in  the  Lutheran  department  of  his  Annals  of  the  American 
Pulpit,  and  was  a  frequent  contributor  to  the  Eclectic 
Magazine,  the  Lutheran  Home  Journal,  and  other  period- 
icals. 

Sto'ics  [Gt.  STon/cot],  an  ancient  philosophic  sect,  de- 
riving its  name  from  the  ttoikiAtj  a-roti  ("  Painted  Porch  "), 
in  which  its  founder,  Zeno  of  Citium  in  Cyprus  (flourished 
about  350-258),  kept  his  school.  This  school  he  founded 
about  B.C.  310,  and  he  numbered  among  his  immediate  dis- 
ciples Persaeus  of  Citium,  Ariston  of  Chios,  Herillus  of 
Carthage,  and  Clcanthes  of  Assos,  who  succeeded  his  mas- 
ter. Cleanthes  was  succeeded  by  Clirysippus  of  Soloi,  who 
reduced  the  Stoic  doctrines  to  something  like  a  system,  and 
he  by  Zeno  of  Tarsus.  Other  celebrated  Greek  Stoics  were 
Diogenes  of  Babylon,  Antipatrus  of  Tarsus,  Panastius  of 
Rhodes,  and  Poseidonius  of  Apamea.  Owing  mainly  to 
Pana^tius,  Stoicism  found  numerous  disciples  among  tin- 
Roman  nobility,  and  for  centuries  exercised  a  great  and 
good  influence  upon  the  stronger  minds  of  the  empire. 
Among  the  Roman  Stoics  may  be  mentioned  Q.  Mucius 
Scaivola,  L.  Annseus  Cornutns,  A.  Persius  Flaccus,  L.  An- 
nams  Seneca,  C.  Musonius  Rufus,  Epictetus,  and  the  em- 
peror Marcus  Aurelius, 

Stoicism  was  an  offshoot  from  Cynicism,  Zeno  having 
been  at  first  a  disciple  of  Crates  the  Cynic.  It,  however, 
dropped  some  of  the  most  objectionable  elements  of  Cyni- 
cism, and  became  a  civilized  philosophy — as  civilized,  in- 
deed, as  ever  a  philosophy  of  reflection  can  be.  It  was 
divided  by  its  adherents  into  three  parts — logic,  ethics, 
physics — of  which  the  last  was  held  to  be  most  important, 
although  the  second  received  by  far  the  most  attention. 
Indeed,  Stoicism,  like  all  the  post-Aristotelian  philosophies 
of  antiquity,  was  essentially  ethical. 

(A)  Under  logic  the  Stoics  included  dialectic  and  rhetoric, 
the  former  of  which  was  in  reality  a  theory  of  cognition. 
They  attached  great  importance  to  what  they  called  a  cri- 
terion of  truth,  although  they  wore  never  able  to  fix  upon 
any  that  would  satisfy  them  as  absolute.  Their  theory  of 
sense-perception  was  essentially  the  same  as  thatof  Locke, 
the  sentient  soul  being  considered  as  a  tabula  rasa,  im- 
pressed or  otherwise  atl'ected  by  external  objects.  Percep- 
tion was  followed  by  memory  and  conception.  Their  highest 
concepts  (to.  yefoeuiTaTa),  by  which  they  replaced  Aristotle's 
ten  categories,  were  (Trendelenburg,  Kategor'ienlehre,  p. 
220  ser/.)— 

1.  'YwoKtifieva substrata. 

2.  "        Troia "  qualified  (essentially). 

3.  "  "    ttws  evofTa "  "        accidentally. 

4.  "  "  "  "  npos  n.  "  "  "  thro'  relation. 
The  Stoics,  in  the  matter  of  general  terms,  were  nominal- 
ists, or,  more  strictly,  conceptual  is  ts.  Under  dialectic  they 
included  grammar,  in  the  development  of  which  they  did 
some  very  good  work.  (See  Lersch,  Die  Sprachphilosoph  ie 
der  Alien,  pt.  ii.  pp.  1:>Heq.  ;  Steinthal,  (>'e»ch.  tier  Spracftw. 
bet  den  Griechen  u.  RiSmern,  pp.  277—363.) 

(B)  Under  physics  the  Stoics  included  theology.  They 
replaced  Aristotle's  quaternity  of  cause  by  a  duality,  viz. 
force  and  matter,  inseparable,  and  conceived  very  much 
as  they  are  by  modern  physicists.  Everything,  even  God, 
contains  both.  Their  physical  theory  was  in  the  main  that 
of  HeraclituS  (which  see),  even  down  to  the  notion  of  a 
periodical  EKTrvpwaic  or  return  of  the  universe  to  primeval 
fire.  At  the  base  of  all  lies  necessity  or  providence — a  tenet 
perhaps  borrowed  from  Empedooles  (irepl  <£v<reoa«,  line  1). 
With  periodical  conflagration,  individual  immortality  was 
of  course  incompatible.  The  individual. a  mere  temporary 
emanation,  returns  at  last  to  his  source. 

(C)  In  their  ethics  the  Stoics,  il"  not  what  is  now  called 
altruistic,  were  essentially  unselfish — that  is,  they  rigidly 
maintained  thai  the  cud  of  life  was  virtue  for  virtue's  sake. 
What  virtue  was  they  found  it  difficult  to  define,  their  "liv- 
ing agreeably  to  nature  "  being  very  vague,  not  to  Bay  that 
they  sometimes  made  nature  mean  human  nature,  some- 
times universal  nature.  Man  exists  for  Bociety,  for  only  in 
that  is  virtue  possible.  Virtue  is  sufficient  for  happiness j 
and  pleasure,  which  naturally  accompanies  activity,  i<  not 
to  be  sought  for  its  own  sake.  The  cardinal  virtues  are 
practical     wisdom,     courage,     self- restraint,    and     justice 


(</>p6['i}<7t?,  auSpia,  atafypoavvr},  Stxatoffui'Tj),  and  it  requires  the 
possession  of  them  all  to  constitute  the  truly  wise  man,  who 
is  free  and  the  equal  of  Jupiter  himself.  The  Stoics  drew 
a  broad  distinction  between  acts  and  motives,  and  made 
the  moral  quality  of  acts  depend  entirely  upon  motives. 
Of  the  works  of  the  Stoics  only  fragments  remain,  the  most 
important  of  which  is  Cleanthes's  splendid  Hymn  to  Zens, 
of  which  there  is  an  English  rendering  in  Francis  New- 
man's The  Soul,  its  Sorrotoe  and  Aspirations,  and  another 
in  The  Radical  (Boston,  1867).  The  best  and  most  com- 
plete presentation  of  the  Stoic  philosophy  is  in  Zeller's 
Philosophic  der  Griechen  (vol.  iv.,  pp.  26-340), 

Thomas  Davidson. 

Stokes^  county  of  North  Carolina,  bordering  on  Vir- 
ginia and  drained  by  a  branch  of  Dan  River.  It  has  a 
hilly  surface  and  fertile  soil.  Staples,  tobacco,  Indian 
corn,  wheat,  oats,  wool,  and  honey.  Cap.  Danbury.  Area, 
550  sq.  m.     P.  in  1870,  11,208. 

Stokes,  tp.,  Union  co.,  111.     P.  1573. 

Stokes,  tp.,  Logan  co.,  0.     P.  673. 

Stokes,  tp.,  Madison  co.,  O.     P.  986. 

Stokes   (George   Gabriel),   D.  C.   L.,  P.  R.  S. :  b.  in 

Ireland  in  1S19;  educated  at  Bristol  College;  graduated 
1S41  as  senior  wrangler  at  Pembroke  College,  Cambridge, 
where  he  was  elected  to  a  fellowship  ;  has  been  since  1849 
Lucasian  professor  of  mathematics  in  that  university  :  was 
elected  to  the  Royal  Society,  and  made  in  1851  the  brilliant 
discovery  of  the  change  in  the  refrangibility  of  light 
(since  known  as  '•  fluorescence  "),  for  which  he  was  awarded 
the  Rumford  medal  of  that  society  1852;  became  one  of  its 
secretaries  1854;  published  the  experiments  and  induc- 
tions on  which  his  discovery  was  based  in  an  extended 
memoir  of  1(10  pages  in  the  Philosophical  Transactions 
(1852);  made  a  series  of  careful  experiments  at  the  Kew 
observatory,  for  determining  the  index  of  friction  in  dif- 
ferent gases;  contributed  papers  on  mathematical  physics 
to  the  Transactions  of  the  Cambridge  Philosophical  So- 
ciety, and  to  the  Philosophical  Magazine/  made  by  ex- 
periment the  rediscovery  of  the  fact  (already  pointed  out 
by  Dr.  Thomas  Young)  that  the  luminiferous  ether  is,  in 
relation  to  the  transmission  of  light,  an  clastic  solid,  al- 
though, of  course,  a  fluid  in  relation  to  the  motions  of  tho 
heavenly  bodies.  Prof.  Stokes  has  contributed  to  the 
Transactions  of  several  learned  societies,  and  annually 
delivers  professional  lectures  on  hydrostatics,  mechanics, 
and  optics,  more  especially  upon  the  physical  theory  of 
light,  at  the  University  of  Cambridge  and  at  the  Museum 
of  Practical  Geology  in  London.  In  1860  he  was  president 
of  tho  British  Association  for  the  Advancement  of  Science 
at  its  meeting  at  Exeter.  Pobteb  C.  Bliss. 

Stokes  (John),  C.  B.,  b.  at  Cobham,  Kent  co.,  Eng- 
land, June  17,1825;  educated  at  private  schools  and  at 
the  Royal  Military  Academy,  Woolwich,  and  commissioned 
second  lieutenant  royal  engineers  Dec.  20.  1843,  first  lieu- 
tenant L846,  captain  1854,  lieutenant-colonel  1867;  served 
in  the  Kaffir  wars  of  1846—47  and  1850-51  |  medal)  :  deputy 
assistant  quartermaster-general  2d  division  of  the  army  in 
KatVraria  Jan.-July,  1851:  instructor  in  surveying  and 
field-works  at  Royal  Military  Academy,  Woolwich,  1852- 
55  ;  appointed  in  1S55  chief  engineer  to  the  Turkish  con- 
tingent engineers,  which  he  raised,  organized,  and  equipped 
for  tield-serviee,  and  with  which  he  constructed  the  lines 
round  Kertch  in  the  Crimea  during  the  winter  of  1855-56, 
and  Lord  Panmure's  commissioner  for  breaking  up  tho 
Turkish  contingent  May-July,  1850  ;  British  commissioner 
for  improving  the  navigation  of  the  mouths  of  the  Danube 
ami  carrying  out  the  terms  of  the  Treaty  of  Paris  of  Mar. 
30,  L856,  Aug..  1856-Dec.,  1871;  British  delegate  to  the 
international  conference  held  at  Constantinople  ( 1873)  for 
the  purpose  of  agreeing  to  an  international  system  of  mea- 
suring the  tonnage  of  ships,  and  for  the  settlement  of  the 
Sue/  I  'anal  due-  ;  commanding  royal  engineer  at  Chatham 
since  Jan.,  1875,  where  (Nov.  1.  1875)  he  was  appointed, 
also,  commandant  of  tho  school  of  military  engineering. 
In  Pec,  L875,  he  accompanied  the  Right  lion.  Stephen 
Cave,  M.  P.,  OH  a  special  mission  to  Egypt.  Author  of  a 
paper  on  Engineer  Field  Equipment  of  the  Turkish  Contin- 
gent, and  On  Improvement  of  the  Mouths  of  the  Danube  and 
other  Rivers,  and  of  two  papers  in  tho  Professional  Papers 
of  the  Royal  Engineers. 

Stokes  (WHITLET),  b.  in  Dublin,  Ireland,  about  1830; 
educated  at  Dublin  University:  became  a  distinguished 
barrister  in  London;  was  for  some  year*  secretary  t  i  the 
Philological  Society,  assistant  secretary  to  the  government 
of  India,  home  department,  and  legal  adviser  to  the  vice- 
regal government  of  India  at  Calcutta,  and  is  a  high  au- 
thority upon  Celtic  and  Oriental  philology,  Irish  hi 
and  the  history  of  the  growth  of  legal  and  social  in 
tions.     Author  of  Irish   Glosses   (I860),    The   Play  of  the 
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Sacrament,  a  MiddU  Englieh  Drama  (1S62),  Old  Irish 
ff&w*art««(1864),<  the  (  reation  of  the  World, 
a  Cornieh  U  tation  and  Notes  (1864), 
TV  /„./.-.  i  '  Act  (1865),  Hindu  Law-Books,  ed- 
ited with  Notes  and  an  Index  (Madras,  L865),  Goidili 

;/  (i  iteeripU  preserved  "f   7Vwt"n,  etc. 
and  other  philological  and  legal  treatises, 

Stokr-upon-Trent,  town    of   England,    county    of 
■  I- 1,  in   a  district  called  the  "  Potteries/'  comprising 
.    ,      ;,  '  ,  ;  [ebrated  for  its  manufactures  of  earthen- 
ware, which  arc  carried  <>n  in  about  200  factories.     P.  of 
town  I  1,890;  of  parliamentary  borough,  180,985. 

stol'herij,  von  (Christian),  Count,  b.  at  Hamburg 
Oct.  15,  171^:  studied  (1769-74)  at  Gbttingen,  where  he 
was  one  of  the  principal  members  of  the  so-called  Dick- 
terbund,  to  which  also  Burger,  Yoss,  Unity,  and  Leisewitz 
belonged;  held  an  office  in  Holstein  under  the  Danish  gov- 
ernmenl  1777  80,  and  lived  afterward  on  his  estate,  Win- 
debye,  near  Eckernforde,  in  Sleswick,  where  lie  d.  Jan.  IS, 
L821.  Ho  wrote  love-poems,  patriotic  songs,  dramas  with 
choirs  in  Greek  style,  and  translated  Sophocles. — His 
younger  brother,  Frtedrich  Leopoi  d,  count  von  Stolberg, 
b.  at  Bramstedt  in  Holstein  Nov.  7,  1700  :  studied  also  at 
<  i  -  it  t  i  u  lxi'ti  ;  held  different  court  offices — as  ambassador  from 
the  prince-bishop  of  Liibeok  to  the  court  of  Copenhagen, 
as  Danish  ambassador  to  the  court  of  Berlin,  as  president 
of  the  episcopal  government  at  En  tin  3  etc. ;  retired  in  1S0O 
from  public  life,  and  lived  on  his  estate,  Sondcrmiihlen.  in 
Hanover,  where  he  d.  Dee.  b,  1819.  From  his  mother  he 
had  received  a  very  strong  religions  bias,  which  was  nour- 
ished afterward  by  his  friendships  and  acquaintances,  es- 
pecially  with  the  princess  Uallitzin,  and  in  1800  be  was 
converted  to  Roman  Catholicism  after  a  visit  to  Rome,  and 
wrote  Oeechichte  <l>>-  Religion  Jeau  Ckrieti  (15  vols.,  1811- 
18).  Like  li is  brother,  he  had  belonged  to  the  Dichterbund, 
and  he  developed  great  literary  activity,  writing  odes, 
dramas,  novels,  etc..  and  translating  Homer.  Plato,  and 
Ossian.  The  poetical  works  of  the  two  brothers  were  pub- 
lished in  a  collected  edition  of  22  vols.  (Hamburg,  1821- 
26).  (See  Nicolovius,  Frtedrich  Leopold,  Graf  sm  Stolberg 
(1846);  Wilhelm  von  Bippcn,  Entiner  Skizzen  (IS62)'; 
Menge,  Der  Qraf  Frtedrich  Leopold  von  Stolbery  und  seine 
Z<  itgenoaeen  (  18(1  i  f.  | 

Stole  [Gr.  o-toAtj,  aerobe"],  in  the  Greek,  Latin,  and 
Anglican  churches  a  silk  band  or  scarf  worn  upon  the 
shoulders  of  priests. 

Slol'pe,  town  of  Prussia,  province  of  Pomerania,  on 
the  Stolpe,  which  here  becomes  navigable,  has  valuable 
salmon  fisheries  and  manufactures  of  spirits,  tobacco,  lin- 
ens, and  articles  of  amber.  It  carries  on  an  active  trade 
in  corn  and  cattle.      P.  12,  183. 

Stom'ach,  The,  and  its  Diseases  [Gr.  cro/iaxo?, 
from  o-Tojua,   "a  mouth,"  or  "outlet"],  the  chief  organ  of 
digestion;  the  expansion  of  the  superior  end  of  the  ali- 
mentary canal  for  the  p       - 
reception   of  food,   its 
disintegration  and  so- 
lution, and  the  diges- 
tion     of      albuminoid 
matter.     The    stomach 
is  situated  on  the    left 
side  of  the  body,  below 
the  diaphragm,  behind 
and    beneath    the     free 
ribs.    Its  lower  extrem- 
ity  extends   across    the 
median    line.     It   is  a 
membranous      bag     or 
tie    of    great 
ion  by  food  and 
gas     but  often   flaccid  Section  of  oesophagus,  stomach,  and 

ed      when  duodenum. 

empty.      When  full   it   is   twelve    inches    long   and   four 

high.     The   stomach    i  1    from   the  oesophagus 

through  it^  upper  or  cardiac  (Gr.  *cap5t'a,  "the  heart")  or- 
ifice,  so  termed  becau  s  adjacent  to  the  heart.  The  body  of 
the  stomach  is  beneath  the  ribs  ol  the  left  side  and  i-  termed 
the  fundu  r,  -  '1!,,.  ,/: ,  ,,!,,■  curvature 

of  the  stomach  i-  the  lower,  convex  surface:  the  fewer  <■«/•<■./- 
ture  is  concave  and  ivesthe  stomach  through 

its  lower  orifice,  the  pvlortu  Gr.  wwAupds,  from  itVAtj,  "a 
gate"),  and  enters  the  duodenum,  the  first  section  of  the 
small  intestine.  The  stomach  has  four  coats :  (1)  The  ex- 
ternal serous  layer,  a  reflection  of  the  peritoneum,  cover- 
ing it  at  all  points  Uxccpt  the  <  '  the  nutrient  ves- 
sels   and    nerve.-    in    the    great    and    small  curves,      (2)    The 

muscular  layer,  which  has  three  separate  3etf  of  fibres — the 
longitudinal,  the  circular,  and  the  oblique.  The  e  muscu- 
lar bands  acting  in  different  directions,  propel  the  con- 
tained food  from   side  to  side  of  the  cavity,  aiding  in  its 


The  muscular  coat  of  the  stomach. 


Fig.  4. 


chemical  disintegration  by  thorough  admixture  with  gas- 
tric juice.      This  spiral  movement  is  termed  vermicular 

('*  worm-like  "),  and 
also  peristaltic  (Gr. 
TrepujTzWeiv,  to  "  sur- 
round "  or  "  wrap 
up").  (3)  The  cellu- 
lar coat,  consisting  of 
loose  areolar  tissue, 
connects  the  muscular 
to  the  interna]  mucous 
coat.  It  is  called^  also 
the  sub-mucous  coat 
and  the  vascular  coat, 
as  it  contains  the 
blood-vessels  which 
supply  the  elaborate 
capillaries  beneath  the 
secreting  glands  of 
the  mucous  membrane.  (1)  The  mucous  coat  is  thick, 
especially  at  the  lower  or  pyloric  end,  presents  large  lon- 

gitudinal  folds  when 
the  stomach  is  but  par- 
tially tilled  or  empty, 
which  disappear  when 
it  is  distended.  Close- 
ly inspected,  the  mu- 
cous surface  is  found 
to  be  perforated  by 
innumerable  closely- 
aggregated  orifices  of 
the  gastric  tubules. 
These  are  of  two- 
kinds :  (1)  The  mucous 
glands,  situated  at  the 
pyloric  end  ;  (2)  the 
peptic  glands,  found 
The  mucous  membrane  of  the  stem-  \  "x  ,)arts  other  than 
Bch.orincesof  theglande:  magnified  A        ',  , 

20  diameters  (Sappey).  tllL'    pylorus,    and    se- 

creting the  gastric 
juice.  The  stomach  is  constantly  lubricated  by  secreted 
mucus,  which  may  become  excessive  in  digestive  disorders. 
Gastric  juice  is  chiefly  secreted 
after  the  ingestion  of  food.  (See 
Digestion  and  Gastric  Jcice.) 
The  peptic  glands  are  imperfectly 
developed  in  children  before  the 
eruption  of  the  teeth.  They  are 
partially  atrophied  in  advanced 
age,  when  the  digestive  powers  are 
weak.  The  stomach  is  intimately 
related  to  important  adjacent  vis- 
cera by  both  vascular  and  nerve 
connections.  Its  main  artery,  the 
gastric,  springs  from  a  common 
root  with  the  hepatic  and  splenic 
arteries,  and  it  also  receives  two 
branches  of  each  of  them.  By 
branches  of  the  sympathetic  ner- 
vous system  it-  functional  activity 
is  influenced  by  the  health  of  each 
organ  and  part  of  the  body  ;  it  re- 
ceives the  terminal  branches  of 
the  pneumogastric  nerve,  which 
gives  off  branches  controlling  the  action  of  the  heart, 
lungs,  and  in  a  measure  the  larynx  and  pharynx.  It  is  by 
these  connections  that  gastric  indigestion  may  cause  palpi- 
tation of  the  heart,  difficult  and  sighing  breathing,  irrita- 
bility of  the  larynx,  and  hoarseness,  and  by  reflex  influ- 
ence many  morbid  sensations  in  various  parts  of  the  body. 
The  most  frequent  diseases  of  the  stomach  are  its  func- 
tional disorders.  (See  Indigestion.)  In  addition  to  these 
milder  and  chronic  conditions,  the  stomach  is  liable  to 
acute  and  organic  disease.  Acute  gastritis  is  of  rare  oc- 
currence, the  result  of  violent  mechanical  or  chemical  irri- 
tation, incised  and  punctured  wounds,  swallowing  corrosive 
poisons  or  putrid  and  acrid  food.  It  is  characterized  by 
violent  ejection  of  all  food,  gastric  mucus,  traces  of  blood 
and  bile,  by  sense  of  local  burning  pain,  by  pallor  of  the  face, 
feeble  flickering  pulse,  cold  extremities,  and  collapse.  Per- 
forating ulcer  of  the  stomach  may  occur  in  both  sexes  from 
tubercle  or  specific  gummy  tumor  of  the  gastric  walls,  but 
most  frequently  exists  in  young  women,  often  of  full  habit. 
due  to  rupture  or  embolism  of  some  small  blood-vessel,  and 
resulting  softening  of  a  conical  segment  of  the  stomach- 
wall  thus  deprived  of  nutriment.  The  symptoms  arc  pain 
in  the  stomach  upon  reception  of  food,  its  rejection,  and 
occasional  haemorrhage  when  the  ulcerative  process  has 
eroded  a  blood-vessel.  Haemorrhage  from  the  stomach  is 
termed  lurmatemenis,  and  must  be  carefully  discriminated 
from  hiemoptT/His,   the   spitting  of   blood  from   the   lungs. 


A  peptic  sland,  magnified 
100  diameters  (Sappey). 
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Cancer  of  the  stomach  occurs  more  often  in  men  than  in 
women — most  often  occupies  the  pyloric  end,  rarely  the 
upper  cardiac  orifice.  It  is  usually  the  hard  or  scirrhus 
form  of  cancer.  It  often  occurs  in  persons  of  cancerous 
family  history,  in  others  with  no  hereditary  taint  and  pre- 
vious personal  health,  following  irritative  dyspepsia,  when 
at  the  pylorus,  food  is  detained  in  the  stomach,  and  after 
a  time  is  ejected  in  great  quantity,  mixed  with  mucus, 
blood,  anil  many  fungous  products  of  fermentation,  es- 
pecially Torulse  and  Sarcinaa  ventriculi.  There  is  a  local 
darting  pain,  and  often  a  local  indurated  tumor  felt  at  the 
epigastrium  through  the  emaciated  abdominal  wall  ;  the  face 
is  dark  ami  cachectic,  the  body  wasted,  strength  fails,  death 
comes  by  exhaustion.  Extreme  neuralgia  of  the  stomach 
— gastralgia  or  gastro-dynia — may  occur,  dependent  on  de- 
ranged nerve-centres  or  rheumatic  or  gouty  vice  of  the 
blood.     E.  Darwin  Hudson,  Jr.   Revised  by  W.  Parker. 

Stom'ach-Puinp,  a  form  of  the  syringe  which  has  a 
flexible  tube,  designed  to  be  passed  down  the  oesophagus 
into  the  stomach,  after  which  water  is  injected  through  it 
into  the  stomach  and  then  withdrawn  by  reversing  the  ac- 
tion of  the  syringe.  The  operation  may  be  repeated  until 
the  stomach  is  thoroughly  washed  clear  of  its  contents. 
The  instrument  is  especially  useful  in  removing  poisons 
from  the  stomach,  and  in  feeding  insane  patients  who  re- 
fuse to  eat,  intending  to  starve  themselves. 

Sto'mapod,  or  Stomatopoda  [(Jr.  a-rofxa,  "mouth," 
and  iron's,  "foot"],  a  group  of  podophthalmous  or  thoracas- 
tracous  crustaceans,  by  some  regarded  as  a  peculiar  order, 
but  by  most  as  a  sub-order.  The  name  has  been  applied 
to  groups  of  various  extent.  By  11.  Milne-Edwards  it,  was 
employed  for  all  those  Podophthalmia  which  are  destituto 
of  thoracic  branchisB  lodged  in  internal  cavities,  and  con- 
sequently embraced  the  Mysidse  and  certain  larval  forms, 
as  well  as  the  Squillidae.  By  later  writers  it  is  mostly 
limited  to  the  Podophthalmia  which  have  an  elongated 
form,  a  small  carapace,  leaving  exposed  the  last  threo  or 
four  thoracic  segments,  five  pairs  of  maxillary  appendages, 
the  three  posterior  pairs  of  limbs  with  split  extremities 
(*'.  c.  with  each  a  jointed  palpi  form  appendage  by  the  side 
of  the  last  joints  of  each  of  the  feet),  and  with  external 
ramose  branchiae.  The  Squillida?  form  the  only  recognized 
family.  Theodore  Gill. 

Stomata.     See  Respiration  of  Plants. 

Stomatitis.  See  Mouth,  Diseases  of,  by  E.  Darwin 
Hudson,  Jr.,  M.  D. 

Stomiatid.se.     See  Appendix. 

Stone.  See  Calculus,  by  Prof.  Willard  Parker, 
M.  D.,  LL.D.,  and  Lithotomy,  by  Gurdon  Buck,  M.  D. 

Stone,  in  Great  Britain,  is  a  weight  of  14  pounds  avoir- 
dupois, but  24  pounds  of  wool  ami  8  of  butcher's  meat  make 
a  stone.  In  other  European  countries  there  arc  weights 
called  stone  differing  in  pounds  avoirdupois. 

Stone,  county  of  N.  Arkansas,  formed  in  IS7;»  from 
portions  of  other  counties,  bounded  N.  E.  by  the  White 
and  watered  by  Little  lied  River.  The  surface  is  irregular 
and  well  timbered;  the  soil  fertile,  and  well  suited  for  cot- 
ton, tobacco,  grains,  and  fruit.     Cap.  Mountain  View. 

Stone,  county  of  E.  Dakota,  not  included  in  the  census 
of  1870.  The  surface  is  a  rolling  table-land,  forming  a 
part  of  the  C'otcau  des  Prairies.     Area,  about  700  sq.  in. 

Stone,  county  of  YV.  Missouri,  bordering  on  Arkansas, 
intersected  by  White  River, and  crossed  in  its  N.  W.  corner 
by  Atlantic  and  Pacific  R.  R.  It  has  a  broken  surface,  but 
a  fertile  soil,  with  extensive  forests  and  large  iron-mines. 
Staples,  Indian  corn,  wheat,  oats,  and  a  little  tobacco. 
Cap.  Galena.     Area,  about  500  sq.  in.      P.  in  1*70,  3253. 

StOllC  (Amasa,  Jr.),  b.  at  Charlton,  Mass.,  Apr.  27, 
L818,  of  fl  Puritan  family  which  came  from  England  in 
1632  ;  learned  the  trade  of  a  builder,  and  on  becoming  of 
age  engaged  in  railroad  and  bridge  building  in  Massachu 
setts;  in  1845  became  superintendent  of  New  Haven  Hart- 
ford and  Springfield  R.  R.j  in  1846  designed  and  built  a 
railroad  bridge  over  Connecticut  River  at  Enfield  Palls  in 
forty  days  ;  in  IMS  became  one  of  the  contractors  to  build 
Cleveland  and  Columbus  R.  R.,  ami  also  Cleveland  Paincs- 

villc  and  Astabula  R.  R.,  of  both  of  which  he  subsequently 
became  superintendent,  ami  in  is.">2  president;  also  aided 
in  building  ami  equipping  Chicago  and  .Milwaukee  II.  R., 
of  which  ho  was  president  at  one  time,  lie  has  founded 
car- factories,  rolling-mills,  and  woollen -mills  in  various 
Western  States,  and  is  the  inventor  of  several  valuable  im- 
provements, in  railway  construction  and  machinery.  He 
was  presidenl  of  Lake  Shore  ];.  P.,  from  Buffalo  to  Chicago, 
from  1869  to  ls7.').  J.  P.  Bishop. 

Stone  (Andrew  Leete),  1).  P.,  b.  at  Oxford,  Conn., 

Nov.  25,  1815;  graduated  at  Vale  College  ls:;7;  was  three 
years  professor  in  the  New  York   institution   for  the  deaf 


and  dumb,  at  the  same  time  studying  theology  ;  for  somo 
years  in  the  service  of  the  American  Sunday  School  Union 
at  Philadelphia;  ordained  pastor  of  a  Congregational 
church  at  Middletown,  Conn.,  Sept.,  1844;  pastor  of  the 
Park  street  church  at  Boston,  -Mass.,  1849-66,  and  lias 
since  lSo'o  been  settled  in  San  Francisco,  Cal.  Author  of 
numerous  published  sermons  and  addresses. — His  brother, 
David  Marvine,  b.  at  Oxford,  Conn.,  Dee.  2:;.  1  s 1 7.  was 
long  a  contributor  to  literary  periodicals,  and  has  been 
since  1SPJ  editor  and  one  of  the  proprietors  of  the  New 
York  Journal  of  Commerce. 

Stone  (Charles  P.),  b.  at  Greenfield.  Mass.,  in  1826; 
graduated  at  the  U.  S.  Military  Academy  in  1845;  when 
appointed  in  the  army  a  brevet  second  lieutenant  of  ord- 
nance; first  lieutenant  186.1.  In  the  war  with  .Mexico  he 
served  from  Vera  Cruz  to  the  capture  of  the  City  of  Mex- 
ico, gaining  the  brevets  of  first  lieutenant  and  captain  for 
gallantry  at  Molino  del  Rcy  and  Chapultepec;  ordered  to 
California  in  1861,  he  constructed  the  Benicia  arsenal,  at 
the  same  time  performing  the  duties  of  chief  of  ordnance 
of  the  division  of  the  Pacific.  In  Nov.,  1856,  he  resigned 
and  engaged  in  the  banking  business  for  a  year  in  San 
Francisco,  when  (1S07)  appointed  by  the  Mexican  govern- 
ment chief  of  a  commission  to  survey  and  explore  ils  lands 
in  Sonora  and  Lower  California.  Returning  Past  111  I860, 
ho  was  appointed  Jan.  1,  1861,  to  organize  and  drill  the 
District  of  Columbia  militia  for  defence  of  the  capital. 
Appointed  colonel  of  the  14th  U.  S.  Infantry  May  PL  and 
a.  brigadier-general  of  volunteers  May  17,  he  served  under 
Gen.  Patterson  during  the  hitter's  operations  in  the  Shen- 
andoah in  July,  receiving  in  Aug.,  1861,  an  Independent 
command  of  a  "corps  of  observation  "  guarding  the  upper 
Potomac.  In  Feb.,  1862,  he  was  placed  in  confinement  in 
Fort  Lafayette,  Xew  York  harbor,  and  held  until  Aug.  0, 
when  released,  not  only  without  charges  being  prel  1  ed 
against  him,  but  without  explanation  of  the  cause  of  his 
arrest.  In  May,  1863,  he  was  ordered  to  duty  in  the  de- 
partment of  the  Gulf,  participating  in  the  siege  and  cap- 
ture of  Port  Hudson.  Gen.  Banks  soon  after  selected  him 
as  his  chief  of  staff,  which  position  he  held  until  Apr., 
1S64,  being  engaged  in  the  battles  of  Sabine  Cross-roads 
and  Pleasant  Hill,  Apr.  8  and  9.  An  order  mustering 
him  out  of  the  volunteer  service  (dated  Apr.  4)  soon  after 
reached  him,  and  he  was  unemployed  until  Aug.,  1 86 1, 
when  assigned  to  command  of  a  brigade  in  the  Army  of 
the  Potomac,  but  on  Sept.  13,  1864,  he  resigned  his  com- 
mission in  the  regular  army.  In  1870  he  entered  the  mil- 
itary service  of  the  Khedive  of  Egypt. 

Stone  (Collins),  b.  at  Canton,  Conn.,  in  1S12  ;  gradu- 
ated at  Yale  College  1832  ;  was  for  nineteen  years  {1s:;:;- 
52)  teacher  in  the  American  asylum  for  tin- deal  and  dumb 
at  Hartford,  Conn. ;  was  principal  of  the  Ohio  State  asylum 
at  Columbus  1S52-03,  after  which  he  returned  to  the  Hart- 
ford asylum  as  principal — a  post  ho  retained  until  his 
death  at  that  place  by  a  railroad  accident,  Dee.  23,  1  ^ 7 1 ' . 
He  had  studied  theology  with  Rev.  Dr.  llawes  at  Hartford, 
and  been  ordained  in  Ohio  in  1853. 

StOUC  (EDMUND),  F.  P.  S.,  b.  in  Scotland  about  1090, 
was  the  son  of  a  gardener  to  the  Duke  of  Argyll  at  Inverary  ; 
was  at  the  age  of  eighteen  accidentally  discovered  by  that 
nobleman  while  reading  Newton's  /',  iinijn'a  ;  was  fmind 
to  be  conversant  with  geometry,  Latin,  and  French; 
thereupon  taken  under  the  duke's  protection  and  enabled 
to  complete  his  studies;  published  treatises  on  <'<>nii  Sec- 
tions ( 1 723).  Fluxions  (1730),  and  Mathematical  Tnstrumt  nts 
(1758),  a  .V.  <r  Mathematical  Dictionary  [1726),  The  Ele- 
menta  of  Euclid  (2  \  ols..  1 7-"'l ),  '/'!/•■  whole  h<«-triu<-  of 
Parallaxes  |  in;::1,  and  Reflections  on  tin-  Figureofthe  Earth 
( 1 71'^ ) ;  contributed  to  the  Philosophical  Transactions  a 
paper  on  Lines  of  the  Third  Order  (1710),  in  which  he 
pointed  out  two  such  lines  not.  noticed  by  Newton  or  Stir- 
ling 1  see  Stirling,  James)  ;  translated  from  the  Latin  Dr. 
[saac  Barrow's  Geometrical  Lectures  (1745),  ami  edited 
an  English  translation  of  David  Gregory's  Ei<u,i>-tttx  of 
Astronomy,  Physics,  <m<i  Geometry  (2  vols..  I713j  2d  ed., 
L726),  with  additions.  In  his  later  years  he  subsisted  by 
giving  private  mathematical  lessons  in  London,  where  ho 
died  poor  in  1 7ns. 

Stone  (  Edwin  Martin),  b.  at  Framingham,  Mass..  Apr. 
21).  1805;  edited  the  Boston  Times  (1827),  and  subsequently 
1  In-  Independent   Messenger   and    Salt  m    Observer ;   enti    1  I 
the  ministry,  and  was  for  thirteen  years  pastor  of  a  Con- 
gregational church  in  Beverley, Mass., and  in  1817  became 
minister  at  large,  residing  at  Providence,  U.  [.,  contributing 
to  periodicals  ;  has  published — Biography  ■■■■'  Elhanan  Win- 
chester  (1836),  Hymns  for  Sabjutfh  Schools   (1837),  / 
and  Tunis  for  Vestry  and  Conferenct    Meetings  1  [842),  His- 
tory of  Beverley 1  l  s  1;;  1,  Lift  and  Recoil*  ctioti    of  Jo} 
land  ( ISJ7),  W*t<>r>i  of  the  Providence  Assot  tatio  1 
factuvert  and  Mechanics  (LStiU),  Historical  Skstoht     oj  (he 
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Rhode  hi IRegi     ■  ■'■    L86I   6i),  The  Immtion  of  Canada 

in  1775  (1867),  and  Tl  ■  ■'  taid  Monetarian,  a  me- 

moir of  'I'll- 

Stone  (Frakk  .  b.  in  Manchester,  Eng.,  Aug.  23.  1800, 

,1,,. .,,,,  facturer;  was  engaged  in  his  father's 

business,  at  the  Bamc  time  practising  painting  in   water 

,.,,!,,, .  I  hi  as  a  profession  :  went  to  London 

lowing  year  became  a  member  of  the 

in  Water-Colors,  beginning  soon  after 

!.  sending  to  the  Academy  his  legend  of 

i    in.      \i g   bis   numerous    works    are— 

eld,  engraved  under  the  title  Thi  Heart's 

0  .    Chart.  i   I.   and  the    Tn/anta   of  Spain 

(1841),    !'•■■    Bashful    lover   and  the   Maiden   Coy     1842), 

[ppeal  (1843),  Oram  Purposes  (1844),  77,.    Queen 

1845),  Seeiifnff  (1846),  ?%e  Impending    1/."' 

and  JfaA  •/  i  1847),  Christ  ana  Mi  (Toman  o/  Bethany  (IMS), 

Duel  (1849),    77,,    Gardener's  Daughter  (1850),  /?««- 

,7    I,,/,. „,',,'.  /.,»,,'.  which  gained  his  election 

, date  of  the  Royal  Academy  (1851  Ij   Dr.  Hooker 

i„  the  II, laya  (1852),   77,.    Afdster  ie  Come  (1853),  77,, 

OH,  Old  Sto  i  1854),  /'"„'<,  (ls.ifii,  /;,:„  ./„„,-,  .1/,  »»/.,,,■«.' 
(1857),  and  771*  .1/,,,,/  ami  Sad  Heart,  not  quite  finished 
at  tin'  time  of  his  death.  D.  Nov.  18,  1859.— Mabcub 
Stone,  Ins  sou.  lias  painted  Elizabeth  obliged  to  attend 
JfaM  /,,/  Iter  Sister  .'/",.'/  (1869),  Henry  VIII.  and  lune 
Boleyn  observed  by  Queen  Katharine  (1870).  and  The  Royal 
Nursery  ISSS  (1871  |. 

Stone  (  Horatio),  M.  P..h.  in  New  England  about  1810 ; 
re  teived  a  classical  and  medical  education  ;  practised  some 
years  as  a  physician  in  New  York  ;  was  led  by  his  artistic 
inclinations  to  exchange  thatprofession  for  that  of  asculptor, 
in  which  he  was  chiefly  Belf-taught;  settled  at  Washington, 
I  i.e..  1846,  opening  there  a  studio  and  becoming  known  as  a 
gentleman  of  rare  literary  culture  and  ability :  as  a  (met  and 
essayist  contributed  frequently  to  the  press,  though  usually 
without  his  signature:  studied  in  Italy  1856-57,  and  dur- 
ing a  second  visit  there  d.  at  Carrara  in  Sept.,  1875.  Among 
his  best. known  works  are  the  fine  statues  of  Hancock.  Ham- 
ilton, Taney,  and  lienton,  executed  for  the  U.  S.  government. 
Stone  (James.  Kent),  D.  D.,  b.  in  Boston,  Mass.,  in 
1840;  graduated  at  Harvard  1S61 ;  studied  in  Italy  and  at 
the  University  of  GHttingen,  1861-63  ;  served  in  the  Union 
army,  from  which  he  soon  retired  after  being  disabled  : 
became  professor  of  Latin  in  Kcnyon  College,  Gambicr. 
O..  I  So.'!,  of  mathematics  and  soon  afterward  president 
1867;  exchanged  that  post  for  the  presidency  of  llobart 
College.  Geneva,  N.  V..  1868;  became  a  Roman  Catholic 
1869,  and  resigned  and  joined  the  congregation  of  Mis- 
sionary Priests  of  St.  Paul  the  Apostle,  in  New  York  City. 
In  1870  he  published  77,,  Invitation  Heeded,  an  account 
of  the  steps  leading  to  his  besoming  a  Roman  Catholic. 

Stone  (John-  Augustus),  b.  in  Concord,  Mass.,  in  1  sin  ; 
made  his  debut  upon  the  stage  in  the  character  of  Old 
Norval,  but  acted  only  at  intervals.  For  Edwin  Forrest  he 
wrote  the  three  plays.  .l/,7, ,„,,,,-,,.  77,,  Ancient  Briton,  and 
77ie  Banker  of  Rouen.  Among  his  other  dramas  are  /.,, 
Roque,thi  Hegicidi  ;  The  Demoniac;  and  Tun, nil.  Drowned 
himself,  while  in  a  fit  of  derangement,  in  the  Schuylkill 
June  1.  1834. 

Stone  (Jons  Haskins),  b.  in  Maryland  ;  early  in  the 
war  of  the  Revolution  entered  the  army  as  captain  in 
Smallwood's  regiment:  rose  to  be  colonel  in  177G:  distin- 
guished himself  at  the  battles  of  Long  Island.  White  Plains, 
Princeton,  and  Germantown,  in  the  last  of  which  he  was 
severely  wounded,  and  obliged  to  leave  the  service  in  1770. 
In  1781  be  nine  clerk  in  the  office  of  Robert  R.  Livingston, 
'  foreign  affairs;  was  subsequently  a  member  of 
the  executive  council  of  Maryland,  and  governor  of  the 
State  1  79  I-!I7.     1).  at  Annapo'lis  Oct.  5,  1S04. 

Stone  (John  Osi in.  M.  D.,  b.  at  Salem,  Mass..  about 

1812;  graduated  at  the  medical  school  of  Harvard  College 
1836;  pursued  further  medical  studies  in  Europe:  settled 
on    his    return    d  tian   at  New  York,   where  he 

achieved  eminence:  was  long  a  surgeon  at  Bellevue  Hos- 
pital,  and  was  an  aotive  member  of  the  metropolitan  board 
of  health  1866-70.  D.  in  New  York  City  June  4.  1876. 
His  services  in  connection  with  the  ventilation  and  sanitary 
drainage  of  tenement  houses  were  of  great  value. 

Stone  John  Seelt),  D.  D.,  b.  at  West  Stockbridge, 
Mass..  in  1  795  :  graduated  at  Union  I '  dlcge  in  1  823  ;  studied 
at  the  General  Theological  Seminary,  N.  Y.,  and  took  or- 
ders in  tie'  Episcopal  Church  1  sl'»",  :  tor  of  churches 
at  Litchfield,  Conn.,  focderick,  Md.,  New  Haven.  Conn., 
Brooklyn.  N.  Y..  Brooknne,  .Mass..  an  1  of  St.  Paul's,  Bos- 
t'm  :  became  lecturer  in  tin-  Philadelphia  Divinity  Sohool, 
and  in  1  sr, 7  was  chosen  dean  ,>f  the  faculty  ot  the  Massachu- 
setts Theological  Seminary,  to  ro-ide  at  Cambridge.  Besides 
several  sermons  and  articles  in  periodicals,  he  has  pub- 


lished—  life  of  Bishop  GriatoSld  (1S44),  The  Mysteries 
Opened  (1844),  The  Church  Universal  (1846;  revised  and 
enlarged  as  the  Living  Temple,  1868),  Life  of  James  Mibnor 
(1848);  The  Contrast,  or  the  Evangelical  and  Tractarian 
Si/stems  Compared  (1S53).  The  Christian  Sacraments,  and 
Lectures  on  the  Christian  Sabbath  11867). 

Stone  (Lucy),  b.  at  West  Brookfield.  Mass.,  in  ISIS; 
graduated  at  Oberlin  College,  and  became  an  agent  and 
lecturer  for  the  American  Anti-Slavery  Society,  and  was 
also  an  early  advocate  of  the  cause  of  woman's  rights. 
In  1855  she  was  married  to  Mr.  Henry  B.  Blackwell,  still. 
however,  retaining  her  own  name,  and  for  sonic  years  lived 
in  seclusion  in  New  Jersey.  In  1867  she  canvassed  the 
State  of  Kansas,  and  established  the  Woman's  Journal  in 
lioston  1876. 

Stone  (Robert  King),  M.  I).,b.  in  Washington,  D.  C,  in 
I  s-jj  :  took  the  degree  of  M.  D.  at  the  University  of  Penn- 
sylvania 1845,  and  then  visited  London,  Edinburgh,  Yienna, 
and  Paris,  studying  particularly  diseases  of  the  eye  and 
ear;  soon  after  his  return  was  made  assistant  professor  of 
anatomy  in  the  National  Medical  College  at  Washington; 
was  thrown  from  his  carriage  and  received  an  oblique  frac- 
ture of  the  thigh,  which  confined  him  to  the  practice  chiefly 
of  aural  and  ophthalmic  surgery.  D.  at  Philadelphia  of 
apoplexy  Apr.  23,  1872.  Paul  F.  Eve. 

Stone  (Samuel),  b.  at  Hertford.  England,  about  1600; 
studied  at  Emanuel  College,  Cambridge,  1623-27;  took 
orders  in  the  Church  of  England  :  attached  himself  to  the 
Puritan  section  of  that  Church,  for  which  reason  he  under- 
went many  annoyances  from  the  authorities  ;  embarked  for 
New  England  on  the  Griffin  with  266  emigrants,  headed  by 
Hooker,  Cotton,  ami  Haynes  1633:  became  colleague  pas-  . 
tor  with  Hooker  at  Newtown  (now  Cambridge)  1633,  and 
removed  with  the  church  to  the  banks  of  the  Connecticut 
River  1636,  at  which  time  the  present  city  of  Hartford  was 
founded  and  named  in  honor  of  Stone's  native  place.  After 
the  death  of  Hooker,  in  1647,  he  succeeded  to  the  pastorate  ; 
was  noted  for  wit  and  humor,  and  distinguished  as  a  con- 
troversialist, and  was  engaged  in  important  theological  dis- 
cussions. D.  at  Hartford  July  20,  1663,  leaving  many 
MSS.  on  theology. 

Stone  (Thomas),  b.  at  Pointon  Manor,  Charles  CO.,  -Md., 
in  1743;  was  educated  by  a  private  tutor:  studied  law  at 
Annapolis,  and  in  1764  commenced  practice  at  Frcdcrickton, 
whence  in  1771  he  removed  to  Charles  CO.  He  was  a  mem- 
ber of  the  Continental  Congress  1775-70.  and  advocated 
the  establishment  of  an  independent  government,  although 
at  first  instructed  by  the  legislature  of  Maryland  to  oppose 
it;  the  State  receding  from  its  opposition,  he  was  one  of 
the  signers  of  the  Declaration. of  Independence  :  was  again 
elected  to  Congress  in  17S3.  and  was  a  member  of  the  com- 
mittee to  draft  a  plan  of  confederation,  and  was  appointed  a 
delegate  to  the  convention  of  1787,  but  was  unable  to  at- 
tend.    D.  at  Port  Tobacco,  Md..  Oct.  5,  1787. 

Stone  (Thomas  Treadwell),  D.  D.,  b.  at  Waterford, 
Me.,  Feb.  0,  1S61  ;  graduated  at  Bowdoin  College  I820j 
studied  theology:  was  piaster  of  the  Congregational  church 
at  Andover,  Me..  1824-30;  principal  of  Bridgeton  (Me.) 
Academy  1836-32  :  pastor  of  the  Congregational  church 
at  East  Machias  1832-46.  of  the  First  church  (Unitarian) 
at  Salem.  Mass.,  1846-52,  of  the  First  Congregational  church 
at  Bolton.  Mass..  1852-60,  and  of  the  First  ecclesiastical 
society  at  Brooklyn,  Conn.,  1863-71,  after  which  he  re- 
tired from  active  service,  and  now  (1876).  resides  at  Bol- 
ton, Mass.  He  received  the  degree  of  B.  D.  from  Bow- 
doin College  1S6S.  Author  of  a  volume  of  Sermons  on  War 
(1829),  Sketches  of  Oxford  County  (1S30).  another  volume 
of  Sermons  (1854),  The  Rod  and' the  Staff  11856),  and  of 
separate  sermons  and  addresses :  was  a  contributor  to  the 
Dia I,  the  American  Quarterly  Observer,  the  Biblical  Re- 
pository, and  other  religious  periodicals,  and  was  one  of 
the  early  members  of  the  so-called  "  Transcendental  school." 
(See  History  of  Transcendentalism  in  New  England  (New 
York,  1876).  by  0.  B.  Frothingham.) 

Stone  (Warren),  M.  D.,  b.  at  St.  Alban's,  Vt.,  Feb., 
lsns:  took  his  diploma  from  a  small  medical  college  in 
Massachusetts  :  sailed  in  a  little  brig  for  a  new  home  in 
the  South-west  :  was  wrecked  off  Charleston.  S.  ('..  in  the 
vessel  which  first  brought  the  Asiatic  cholera  South,  and 
finally  reached  New-  Orleans  poor  in  health  and  almost  des- 
titute: yet  in  a  few  years  he  was  the  admitted  head  of  the 
profession  in  the  South-west ;  in  1836  began  to  teach  anat- 
omy :  the  next  year  was  made  professor  of  that  department 
in  the  University  of  Louisiana,  and  on  the  death  of  Prof. 
Lii/enburg  was  transferred  to  surgery,  which  he  held  at  his 
death.  Her.  6,  ls72.  He  visited  Europe,  and  contributed 
papers  to  professional  journals.  Pail  F.  Evk. 

Stone  (William  Leetei,  b.  at  New  Paltz.  N.  Y..  Apr. 
26,  1702;  removed  to  Cooperstown  1S09 ;  entered  a  print- 


STONE— STONE,  ARTIFICIAL. 


573 


ing-office;  became  editor  of  the  Herkimer  American  1813, 
subsequently  of  other  political  newspapers  at  Hudson, 
Albany,  and  Hartford;  conducted  at  Hudson  a  literary 
periodical,  The  Lounger,  and  was  one  of  the  proprietors 
and  editors  of  the  New  York  Commercial  Advertiser  from 
1821  to  his  death,  at  Saratoga  Springs  Aug.  15,  1844.  He 
was  for  many  years  one  of  the  political  and  literary  celeb- 
rities of  New  York  ;  had  his  full  share  of  controversies  in 
both  capacities:  was  a  prominent  advocate  of  compulsory 
education,  and  For  some  years  superintendent  of  common 
schools  in  New  York  City,  Author  of  Letters  on  Masonry 
and  A  nti-Masonry  1 1  832),  Tales  and  Sketches  |  2  vols.,  I  83 J ), 
Border  Wars  of  the  American  Revolution  (2  vols.,  1834), 
"Matthias  and  his  Impostures  |  1835),  Ups  and  Downs  in  the 
Life  of  a  Gentleman  (1836),  Maria  Monk  (1836),  Letters  on 
Animal  Magnetism  (1837),  Life  of  Brant  (2  vols.,  1838), 
Life  of  Red  Jacket  (1841),  The  Poetry  and  History  of  Wyo- 
ming (1841),  and  Uncos  and  Miantonomoh  (1842).  His  Life 
of  Sir  William  Johnson,  left  incomplete  at  his  death,  was 
finished  and  published  (2  vols.,  1S65)  by  his  son,  W.  L. 
Stone,  Jr. 

Stone  (William  Leete,  Jr.),  son  of  the  above,  b.  in 
New  York  City  Apr.  4,  1835;  graduated  at  Brown  Uni- 
versity 1858  and  at  Albany  Law  School  1859;  prefixed  a 
Memoir  of  his  father  to  the  2d  ed.  of  the  former's  Life  ><»d 
Times  of  Red  Jacket  (1866),  and  completed  his  Life  of  Sir 
William  Johnson  (Albany,  2  vols.,  1865):  edited  'new  edi- 
tions of  the  other  historical  works  of  his  father  (1864—65); 
translated  from  the  German  the  Letter*  and  Journals  (1867) 
of  Baroness  Riedesel  and  the  Memoirs,  Litters,  and  Journals 
of  Gen.  Riedesel  (2  vols.,  1868);  contributed  to  magazines 
and  literary  periodicals;  is  editor  (1876)  of  the  New  York 
Srhool  Journal,  and  author  of  Saratoga  Springs  (1866),  Life 
and  Writings  of  Col.  William  L.  Stone  (1866),  History  of 
New  York  City  (1868;  new  cd.  1872),  The  True  History 
of  the  Jone  McCrea  Tragedy  ( 1874),  Reminiscences  of  Sara- 
toga (1874),  and  Centennial  Sketches  (1876);  is  engaged 
upon  a  History  of  the  Six  Nations  and  a  work  upon  The 
Campaign  and  Surrender  of  Burgoync,  and  has  accepted  the 
appointment  of  "  Centennial  historian "  of  the  State  of 
New  York. 

Stone  (William  Murray),  D.  D.,  b.  in  Somerset  co., 
Mil.,  in  1789;  was  educated  at  Washington  College,  Md. ; 
took  deacons'  orders  in  the  Episcopal  Church  in  1802;  was 
for  many  years  pastor  of  his  native  parish,  and  in  1830  was 
consecrated  bishop  of  Maryland.  He  published  a  charge,  a 
pastoral  letter,  and  a  sermon.  D.  near  Salisbury,  Md.,  Feb. 
26,  1S38. 

Stone  (William  Oliver),  b.  at  Derby,  Conn.,  Sept.  26, 
ls;;i) ;  became  a  painter  in  New  Haven,  where  most  of  his 
early  works  were  destroyed  in  the  burning  of  his  studio; 
removed  to  New  York  in  1851,  where  his  first  work.  The 
Mantilla,  was  exhibited  in  L854,  and  he  was  chosen  a  mem- 
ber of  the  National  Academy  in  1859.  He  painted  the  por- 
traits of  many  noted  persons,  and  excelled  especially  in 
those  of  women  and  children.  D.  at  Newport  Sept.  15, 
1875. 

Stone,  Artificial.  Several  kinds  of  artificial  stone 
have  come  into  use  within  the  last  twenty-five  years  for 
architectural  and  artistic  purposes,  and  for  the  pavements 
of  cellars,  footpaths,  areas,  and  other  localities  not  sub- 
jected to  the  tread  of  heavy  animals.  Some  of  them  possess 
very  considerable  positive  merit,  and  are  of  great  value  in 
districts  where  durable  and  cheap  building-stone  is  not 
supplied  by  nature. 

Hydraulic  eonerete,  or  be'ton  (see  articles  Masonry  and 
CEMENTS),  is  a  species  of  artificial  stone  admirably  adapted 
to  ;i  variety  of  most  important  uses.  For  foundations  in 
damp  and  yielding  soils  and  for  subterranean  and  subma- 
rine masonry,  under  almost  every  combination  of  circum- 
stances likely  to  be  met  with  in  practice,  it  is  superior  to 
brick  masonry  in  strength,  hardness,  durability,  and  econ- 
omy, and  in  some  eases  is  a  safe  substitute  for  the  best  nat- 
ural stone,  while  it  is  almosl  always  preferable  to  the  poorer 
varieties.  For  submarine  masonry,  concrete  possesses  the 
advantage  that  it  can  be  laid,  under  certain  precautions, 
without  exhausting  the  water  and  without  the  use  of  a  div- 
ing-bell or  submarine  armor.  On  account  of  its  continuity 
and  its  impermeability  to  water  it  is  an  excellent  material 
to  form  a  substratum  in  soils  infested  with  springs;  for 
Bowers  and  OOnduitSj  for  basement  and  sustaining  walls; 
for  columns,  piers,  and  abutments  ;  for  the  hearting  and 
backing  of  walls  faced  with  bricks,  rubble,  or  ashlar-work  ; 
for  pavements  in  areas,  basements,  sidewalks,  and  cellars; 
for  the  walls  and  floors  of  cisterns,  vaults,  powder-maga- 
zines, etc.  (Iroined  and  vaulted  arches,  and  even  entire 
bridges,  dwelling-houses,  and  factories,  in  single  monolithic 
masses  with  suitable  ornamentation,  have  been  constructed 
of  this  material  alone. 

BSton-Coignet  is  an  artificial  stone  of  superior  quality 


which  has  been  introduced  by  M.  Francois  Coignet  of  Paris 
after  extended  experiment  and  research.  Its  usual  ingre- 
dients, and  those  used  and  recommended  by  M.  Coignet, 
are — Portland  cement,  eilicioue  hydraulic  lime,  like  that 
obtained  at  Teil,  France,  and  clean  silicious  sand,  mixed 
together  with  a  little  fresh  water.  For  the  sake  of  economy, 
common  lime  is  sometimes  used  instead  of  the  Teil  lime, 
in  whole  or  in  part.  When  this  is  done,  the  proportion  of 
Portland  cement  must  be  iii'-n-ased.  It.  is  deemed  essentia] 
that  only  materials  of  the  first  excellence  of  their  kind, 
whether  common  or  hydraulic  lime,  and  Portland  cement, 
should  be  used  for  the  matrix  :  that  the  quantity  of  water 
should  not  exceed  what  is  just  sufficient  to  convert  the  ce- 
ment and  lime  into  a  stiff  viscous  paste;  and  that  the  sand 
be  incorporated  with  the  matrix  by  a  thorough  and  pro- 
longed mixing  or  trituration,  producing  an  incoherent 
mixture  in  which  every  grain  of  sand  is  completely  coated 
over  with  a  thin  film  of  the  paste,  leaving  only  a  very  little, 
if  any,  of  the  paste  in  excess  to  compensate  for  imperfect 
manipulation.  A  handful  of  this  mixture,  when  pressed 
together  between  the  fingers  and  the  palm  of  the  hand, 
will  retain  its  form  without  being  at  all  plastic,  and  if 
dropped  upon  the  floor  will  fly  apart,  resuming  its  state  of 
inconerenoy.  M.  Coignet  recommends  that  the  hydraulic 
lime-paste  should  first  be  prepared  by  trituration  in  a  suit- 
able mill  of  such  design  that  it  will  act  by  both  compression 
and  friction  ;  a  pug-mill  with  hclicoidal  arms  will  produce 
this  effect.  After  this,  the  sand  is  added  and  the  materials 
passed  through  the  mill  again,  or  even  more  than  once  if 
necessary  to  produce  a  thorough  and  complete  incorporation 
of  the  ingredients.  If  Teil  hydraulic  lime  is  used  without 
any  common  lime,  it  is  not  deemed  necessary  to  add  any 
Portland  cement  for  ordinary  massive  work.  When,  for 
any  special  purpose,  it  is  desired  to  introduce  Portland  ce- 
ment into  the  mixture  in  order  to  increase  its  hardness  and 
the  rapidity  of  its  induration,  it  had  better  be  done  during 
the  process  of  trituration  with  the  sand,  adding  at  the  same 
time  the  requisite  increment  of  water  if  any  more  be  neces- 
sary, so  that  after  thorough  mixing  the  material  will  pre- 
sent the  appearance  of  incoherent  pasty  powder,  which  is 
the  characteristic  property  required.  In  ordinary  practice, 
when  sand  and  hydraulic  lime  only  arc  employed,  it  will 
be  found  to  answer  very  well  to  mix  the  two  together  dry 
with  shovels,  and  then  to  spread  them  out  on  the  platform 
and  add  the  requisite  quantity  of  water  by  sprinkling.  The 
dampened  materials  are  then  shovelled  into  the  mill  and 
triturated  thoroughly  by  passing  it  through  more  than  once 
if  necessary.  When  a  portion  of  Portland  cement  is  used, 
it  may  be  incorporated  with  the  other  ingredients  before 
the  water  is  added,  or  it  may  be  introduced  into  the  mix- 
ture in  the  mill,  as  may  be  preferred.  When  Portland  ce- 
ment alone,  or  with  only  a  little  common  lime,  is  used  for 
the  matrix — as  will  commonly  he  the  case  in  the  U.  S., 
where  no  good  hydraulic  lime  has  yet  been  discovered — the 
process  is  the  same  as  when  hydraulic  lime  alone  is  used, 
except  that  the  trituration  should  be  more  prolonged,  es- 
pecially if  the  cement  be  rather  quick-setting.  With  Port- 
land cement  and  siHcious  hydraulic  lime  similar  to  that  of 
Teil  the  following  proportions  will  answer  for  divers  purposes. 
The  mixtures  in  the  two  right-hand  columns  need  seldom 
be  used  except  for  ornamental  work,  requiring  removal  and 
handling  within  two  or  three  days  after  being  made: 


Sand,  by  measure 

Hydraulic  lime,  by  measure 

Portland  cement,  dry,  by  measure. 


5  5 
1    1 


When  the  hydraulic  lime  is  omitted,  some  one  of  the  fol- 
lowing proportions  will  answer,  it  being  understood  that 
the  strength  and  hardness  of  Portland  cement  are  dimin- 
ished by  the  addition  of  either  sand  or  lime: 


Sand,  by  volume 

Common  lime,  by  volume 

Portland  cement,  by  volume 


3    2    2 

*   i  ° 

ill 


In  cases  where  a  stone  is  to  bo  subjected  to  wear,  like  a 
paving-block,  the  upper  surface  for  the  thickness  of  one- 
half  to  three-quarters  of  an  inch  is  made  richer  in  cement 
than  the  body  of  the  block.  The  proportion  of  1  of  cement 
to  1  of  sand  for  the  surface,  and  1  of  cement  to  3  or  4  of 
sand  for  the  rest  of  the  block,  is  sometimes  used. 

The  mixing  of  the  ingredients  having  been  accomplished 
in    such    manner    that   each    and    every  grain   of  sand  is 

l ted    all    over    with   a  thin   film  of  the   matrix       dinost 

entirely  exhausting  the  matrix  thereby — the  material  is 
compacted  by  ramming  in  successive  layers  in  a  mould  of 
the  form  and  dimension  required  for  the  stone.  The  mould 
should  be  capable  of  sustaining  a  heavy  pressure  from 
within,  and  of  being  taken  apart  and  removed  from  the 
stone.     If  the  mould  be  fur  a  detached  building-block,  and 


r,74 


STONE,  ARTIFICIAL. 


not  for  monolithi  ■  masonry,  a  quantity  of  the  mixed  ma- 
terial is  thrown  in  and  roughly  spread  out  with  a  shovel  to 
the  tin  inches.    Lt  is  then  thoroughly  oom- 

paoted  by  t be  repeated  and  ByBtematie  blows  of  an  iron- 
shod  rammer  until  the  layer  is  reduced  to  about  one-third 
i,,  orj         |  lt<  surface  is  then  scratched  or 

routfhe    id  itli  an  iron  rake,  in  order  to  secure  a  per- 

fcc|  Don  i    ,  flg   layer,  and  then  more  of  the 

i  ompaoted  in  the  same  manner.  This 
i  t  until  the  mould  is  full.  Theupporsur- 
i.,  ..■  j  then  u  ■'■  with  a  straight-edge  and  smoothed  off 
uith  a  trowi  after  whioh  the  full  mould  may  beat  once 
on  a  bed  of  sand  and  the  bottom,  side,  and  end 
.:  I.  The  block  is  then  finished,  and  if  small 
may  be  a  ive  I  in  a  day  or  two.  Large  blocks,  like  sills, 
.  ;,nl  platformB,  require  a  longer  time  to  harden,  es- 
pecially if  the  proportion  of  cement  used  is  rather  small. 
uction  of  monolithic  masonry  is  conducted  in 
essentially  the  Bame  manner  as  when  common  concrete  is 
used.  When  a  pug-mill  cannot  lie  procured  for  mixing  the 
ial  .  tolerably  good  results  can  be  obtained  by  the  use 
of  a  cubical  box  of  planks  rigidly  attached  to  a  horizontal 
axle  passing  through  diagonally  opposite  corners.  The 
box  may  measure  about  3  feel  on  each  edge,  containing  -7 
oubic  feet,  and  may  be  arranged  to  work  by  horse-  or  hand- 
power.  A  proper  charge  for  it  would  be  about  14  to  16 
oubic  feel  of  the  materials.  It  is  provided  with  a  trap-door 
about  20  inches  square  for  charging  and  emptying.  The 
.j  i  In  tate  I  near  one  of  the  six  angles  farthest  from  the 
axle.  The  ingredients — the  cement,  sand,  and  water — are 
first  roughly  mixed  together  on  a  platform, and  then  passed 
into  the  b  >\  with  shovels  or  wheelbarrows,  or  a  large  bucket 
swung  from  a  crane.  The  grinding  and  rubling  process  of 
mixture,  deemed  BO  important  in  the  preparation  of  the 
material,  may  be  secured  by  putting  in  the  box,  with  the 
cement,  sand,  and  water,  a  number  of  rounded  pebbles  or 
cobble-stones  weighing  0  t'*  S  pounds  each.  After  the 
batch  i^  emptied  upon  the  platform,  these  stones  are  taken 
out  for  future  use. 

From  the  foregoing  description  it  may  be  inferred  that 
bfiton-Coignet  is  nothing  more  than  a  hydraulic  concrete 
or  le'ton,  from  which  the  coarse  fragments  or  ballast  have 
been  omitted,  and  upon  which  all  the  advantages  to  be  de- 
rive 1  from  ajudioious  choice  in  the  quality  and  propor- 
tions of  the  ingredients,  and  from  their  thorough  manipu- 
lation, have  been  conferred.  The  most  important  and  costly 
work  that  has  yet  been  undertaken  in  this  material  is  a 
se  ti  m,  37  miles  in  length,  of  the  Vanne  aqueduct  for  sup- 
plying water  to  the  city  of  Paris.  This  aqueduct,  which 
traverses  the  Forest  of  Fontaincbleau  through  its  entire 
length,  «■  unp  rises  2%  to  3  miles  of  arches,  some  of  them  as 
mnch  ;i  -  ■"'!*  feet  in  height,  and  11  miles  of  tunnel,  in  nearly 
all  of  which  the  only  sand  used  was  the  material  excavated 
at  the  locality,  known  as  Fontainebleau  sand.  It  includes 
als  >  eight  or  ten  bridges  of  large  span  (57  to  12o  feet)  for 
the  bri  Iging  of  rivers,  canals,  and  highways.  The  pipe  is 
6£  feet  in  interior  diameter,  with  a  thickness  of  0  inches  at 
the  top  and  12  inches  at  the  sides  at  the  water-surface.  The 
construction  of  the  arches  was  carried  on  about  two  weeks 
in  advance  of  work  on  the  pipe,  and  the  centres  were  struck 
from  seven  to  ten  days  later.  The  writer  made  a  personal 
examination  of  this  work  in  the  winter  of  1S69-70,  when 
it  was  only  about  two-thirds  done.  Water  had  been  let  into 
a  portion  of  the  pipe  several  months  before,  and  its  imper- 
meability found  to  be  perfect.  An  entire  church,  with 
it-  foundations,  walls,  and  spire  constructed  of  beton- 
i'  lignet,  at  Vesinet,  near  Paris,  was  also  examined.  The 
de  i-  130  feet  high,  and  shows  no  cracks  or  other  evi- 
dences of  weakness.  Over  .'.1  miles  of  the  sewers  of  Paris 
we  '  laid  in  the  same  material  prior  to  June,  1869.  The 
proportions  fir  the  sewers  were,  by  measure,  sand  5,  hy- 
dr  mli  ■  lime  1.  Paris  cement  (said  to  be  as  good  as  Port- 
land! 1.  Several  large  city  houses,  some  for  residences  and 
"the.  forbusiu  purposes,  were  built  with  it  in  Paris.  In 
one  of  them,  having  a  cellar  below  the  street-level,  and  six 
full  stories  surmounted  with  a  Mansard  roof  above,  the 
thickness  of  the  i  established  as  follows: 

cellar,  second  story,  13-ft: 

third  ....  i  '.  ,:  fourth  etc  i  i  ,  ,-  fifth  story,  10Tso; 
sixth  story,  9 

B6I  a-  usedforthe  fluted  columns  and  other 

interior  finish  of  the  Roman   I  (    thedral  in  Fifth 

avenue.  New  York,  and  for  a  handsome  carriage-way 
bridge,  spanning  o  footpath  in  Prospect  Park,  Brooklyn. 
It  lias  been  extensively  used  in  the  cities  of  New  York  and 
Brooklyn,  and  to  some  extent  elsewhere  in  the  V.  S.,  for 
sills,  lintels,  steps,  and  platforms,  and  for  facing  the  ex- 
teri  IT    Walls    of  houses.       In     France    the    cellars    of  houses 

constructed  with  this  material  are  usually  dii  ided  into  two 
large  compartments  by  a  wall  parallel  to  the  street,  and 
these  are  each  covered  by  a  flat  arch  of  the  beton.  the  usual 


proportions  of  which  are  a  rise  of  about  one-tenth  the 
span,  a  thickness  at  the  crown  of  5  to  6  inches,  and  a 
thickness  at  the  springing  lines  of  SA  to  9  inches.  Al- 
though this  material  docs  not  attain  its  maximum  strength 
and  haidncss  until  after  the  lapse  of  some  years,  it  is 
amply  strong  when  made  into  building-blocks  to  be  used 
in  a  few  days  after  moulding.  Experiments  made  upon 
Specimens  varying  from  fifteen  to  thirty  months  in  aire, 
composed  of  1  measure  of  dry  hydraulic  lime,  4  measures 
of  sand,  and  ^  to  |  of  a  measure  of  Portland  cement,  gave 
resistances  to  crushing  varying  from  26.34  to  7495  pounds 
per  square  inch.  A  crushing  strength  exceeding  0000  pounds 
per  square  inch  on  Mi  to  4  inch  cubes  represents  an  excep- 
tionally strong  specimen  when  the  proportions  are  kept 
within  the  limits  above  mentioned.  In  Paris  a  consider- 
able trade  in  statuary,  vases,  pedestals,  etc.,  made  from 
this  material  has  grown  up  within  the  last  twelve  years. 
It  resists  frost  and  the  solvent  action  of  sea-water.  Its  cost 
in  the  U.  S.,  with  good  Portland  cement  at  .S3. 75  to  $4.75 
per  cask  of  400  pounds,  will  be  from  $9  to  $12  per  cubic 
yard  for  labor  and  materials,  with  these  advantages  over 
brick  masonry — that  a  considerable  degree  of  ornamenta- 
tion and  any  desired  color,  from  a  light-drab  or  fawn  to  a 
dark-gray  or  brown,  with  shades  of  dark-red  and  dark- 
blue,  may  be  conferred  upon  it  at  a  trifling  addition  to  the 
cost.  By  the  use  of  Vicat  cement,  instead  of  Portland,  a 
harder  and  strmigcr  brlon  can  be  made,  on  account  of  the 
relative  superiority  of  the  former  cement.  Its  cost  will 
also  be  augmented. 

Ransome's  Patent  Siltcious  Concrete  Stone. — The  process 
of  making  this  stone,  as  followed  for  many  years  after  the 
first  patent  was  issued  to  Mr.  Frederick  Ransome  of  Lon- 
don, England,  in  1356,  consists  in  forming  in  the  inter- 
stices of  sand,  gravel,  or  any  pulverized  stone  a  hard  and 
insoluble  cementing  substance  or  matrix  by  the  mutual  de- 
composition of  two  chemical  compounds  in  solution.  The 
compounds  employed  arc  silicate  of  soda  ("  soluble  glass," 
"  liquor  of  flints  ")  ami  chloride  of  calcium.  These,  when 
mixed  together,  form  almost  instantaneously^  by  double 
decomposition,  silicate  of  lime  and  chloride  of  sodium 
(common  salt),  and  the  value  of  the  artificial  stone  thus 
produced  depends  on  the  strength,  hardness,  and  durability 
of  the  silicate  of  lime  which  binds  the  particles  of  sand 
together.  The  raw  materials  employed  are  principally 
sand,  gravel,  flints,  chalk,  limestone,  caustic  soda,  chloride 
of  calcium,  and  water.  The  silicate  of  soda  or  soluble  glass 
is  made  by  boiling  and  dissolving  flints  in  a  strong  solu- 
tion of  caustic  soda,  under  pressure.  It  should  be  of  the 
consistency  of  molasses,  and  possess  a  specific  gravity  of 
about  l^ff.  To  every  bushel  of  Band  about  1  gallon  of  the 
prepared  silicate  of  soda  is  added,  and  the  mass  is  then 
thoroughly  mixed  together  in  a  mill  until  it  attains  a  putty- 
like, semi-plastic  condition,  suitable  for  compacting  into 
moulds  by  ramming  or  by  compression.  The  prepared  ma- 
terial is  then  compressed  into  moulds  of  wood  or  metal,  or 
it  may  be  rolled  into  slabs  when  that  form  is  required,  as 
for  roofs,  footpaths,  etc.  The  slab  as  soon  as  formed,  and 
before  the  process  proceeds  further,  may  be  cut  into  pieces 
of  any  shape  that  will  adapt  it  to  the  uses  to  which  it  is 
to  lie  applied.  When  the  material  is  once  compacted  in 
moulds,  it  may  be  taken  out  immediately,  and  is  not  liable 
to  waiqi,  crack,  or  undergo  any  subsequent  change  of  form. 
The  moulded  blocks  or  the  slabs  arc  then  at  once  drenched 
with  a  solution  of  cold  chloride  of  calcium,  which  acts 
rapidly  upon  the  silicate  of  soda,  producing  insoluble  sili- 
cate of  lime,  whereby  the  mass  is  hardened  and  solidified 
to  such  degree  that  it  can  be  remo\  ed  and  handled  without 
danger  of  breaking  during  the  remaining  steps  of  the  pro- 
cess. The  blocks  are  then  conveyed  into  a  tank  or  cistern 
containing  a  solution  of  chloride  of  calcium  of  a  specific 
gravity  of  about  1-^,  heated  to  a  temperature  of  212°  F. 
In  this  bath  the  chemical  action  is  completed,  resulting  in 
the  formation  of  silicate  of  lime  through  the  mass,  and  the 
production  of  a  homogeneous  artificial  stone.  After  this, 
the  blocks  are  removed  from  the  cistern,  and  thoroughly 
drenched  with  cold  water  for  a  longer  or  shorter  period, 
depending  on  their  size.  By  this  the  chloride  of  sodium 
firmed  during  the  operation  is  washed  out.  The  work  is 
then  finished  and  the  block  ready  for  immediate  use.  An 
essential  condition  of  success  is,  that  the  bath  of  hot 
chloride  of  calcium  must  be  applied  while  the  silicate  is 
still  moist — that  is,  as  soon  as  the  material  is  moulded  into 
form.  From  the  reported  tests  of  this  stone  it  appears  that 
the  tensile  strength  obtained  by  different  experimenters  is 
extremely  variable,  ranging  from  about  '.17  to  533  pounds 
to  the  square  inch,  while  the  strength  to  resist  crushing, 
obtained  on  one  occasion  with  4-inch  cubes,  is  stated  as 
high  as  f.720  pounds  per  square  inch.  Other  reports  give 
if  a  crushing  strength  of  4200  pounds  per  square  inch  on 
4-inch  cubes.  The  crushing  strength  of  the  samples  that 
gave  a  tensile  strength  of  only  97  pounds  per  square  inch 
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is  not  reported,  but  would  probably  not  exceed  1200  to  1500 
pounds  to  the  square  inch.  The  Ransome  stone  is  adapted 
to  many  kinds  of  architectural  embellishment,  such  as  cor- 
nices, capitals,  door  and  window  dressings,  copings,  balus- 
ters, railings,  finials;  for  garden  decorations;  for  steps, 
platforms,  footpaths,  sidewalks,  grindstones;  for  monu- 
ments, tombs,  and  other  cemetery  requirements.  The  writer 
visited  the  Patent  Concrete-Stone  Co.'s  works,  operating 
the  Ransome  patent,  at  East  Greenwich,  near  London, 
some  years  ago,  and  found  that  the  manufacture  of  grind- 
stones had  become  a  very  important  and  lucrative  branch 
of  their  business.  They  are  perfectly  uniform  in  hardness 
and  homogeneous  in  structure,  and  .have  been  found  to  bo 
superior  to  those  made  from  the  best  natural  sandstones  of 
England.  Quito  recently,  a  great  improvement  has  been 
made  in  the  method  of  producing  this  stone  by  which  the 
cost  is  considerably  diminished.  It  consists  in  the  use  of 
a  silk-ions  oarth  more  or  less  readily  soluble  in  caustic  soda 
or  potassa  at  moderately  low  temperatures.  This  material 
is  mixed  vf  ith  lime  (or  substances  containing  lime),  silicate 
of  soda,  and  sand,  and  the  mixture  is  then  moulded  into 
the  required  form  in  the  manner  already  described.  Nothing 
further  is  required  except  sufficient  time  for  induration, 
which  begins  as  soon  as  the  materials  are  brought  into  inti- 
mate contact,  and  goes  on  gradually,  as  in  thecase  of  a  good 
hydraulic  cement.  The  reactions  which  produce  hardness 
arc  simply  that  the  silicate  of  soda  is  decomposed,  the 
silicic  acid  entering  into  combination  with  a  portion  of  the 
lime  present,  forming  a  silicate  of  lime,  while  a  portion  of 
the  alkali  set  freo  seizes  upon  the  natural  soluble  silica 
which  constitutes  one  of  the  ingredients,  and  thus  forms  a 
fresh  supply  of  silicate  of  soda  (or  potash).  This,  in  its 
turn,  is  decomposed  by  a  fresh  quantity  of  lime.  It.  ap- 
pears that  the  whole  of  the  alkali  is  not  set  free  at  these 
successive  decompositions)  but  that  a  portion  of  it  becomes 
permanently  fixed  in  the  formation  of  a  compound  silicate 
of  lime  and  soda.  The  whole  of  the  alkali  thus  becomes 
gradually  fixed,  obviating  the  necessity  of  subsequent 
drenching  with  water  to  secure  its  removal.  The  stone 
made  by  the  new  process,  after  the  lapse  of  three  or  four 
months,  is  fully  equal  in  strength  to  that  produced  in  the 
chloride-of-calcium  bath. 

The  Sorel  Artificial  Stone. — Some  years  ago,  M.  Sorcl,  a 
French  chemist,  discovered  that  the  oxychloride  of  mag- 
nesium possessed  the  hydraulic  energy  in  a  remarkable  de- 
gree, and  this  cement  is  the  basis  of  the  Sorel  stone.  It  is 
formed  by  adding  a  solution  of  chloride  of  magnesium,  of 
the  proper  strength  and  in  the  proper  proportions,  to  the 
oxide  of  magnesium  obtained  by  calcining  carbonate  of 
magnesia,  or  mayncxitr.  There  are  several  steps  in  the  pro- 
cess, which  may  be  briefly  stated  as  follows:  First.  Tho 
magnesite  is  burnt  in  ordinary  limekilns  at  a  dark  cherry- 
red  heat  for  about  twenty-four  hours,  producing  protoxide 
of  magnesium.  This  is  then  reduced  to  a  fine  powder  be- 
tween horizontal  millstones.  The  best  varieties  are  per- 
fectly white.  Second.  For  making  stone  the  burnt  anil 
ground  magnesite  is  mixed  dry  in  tho  proper  proportion 
with  the  material  to  be  united  and  bound  together — that  is, 
with  powdered  marble,  quartz,  emery,  silieious  sand,  soap- 
stone — of  which  the  stone  to  be  imitated  or  reproduced  is 
composed.  The  usual  proportions  are.  for  emery-wheels, 
10  to  15  per  cent,  of  oxide  of  magnesium  by  weight;  for 
building-blocks,  such  as  sills,  lintels,  steps,  etc.,  6  to  10 
percent.;  ami  for  common  thick  walls,  not  more  than  5 
per  cent.  The  dry  ingredients  may  be  mixed  together  by 
hand  or  in  any  suitable  mill,  care  being  taken  to  secure 
their  thorough  and  intimate  incorporation  with  each  other. 
Third.  After  this  mixing  they  are  moistened  with  chloride 
of  magnesium,  for  which  bittern-water  (the  refuse  of  sea- 
side saltworks)  lias  been  found  to  be  a  cheap  and  suitable 
substitute.  The  bittern-water  should  be  of  the  density  of 
15°  to  ;>0°  Baume.  The  moistened  material  is  then  passed 
through  a  mill,  which  subjects  it  to  a  kind  of  trituration 
by  which  each  grain  of  s;ind  or  other  solid  material  becomes 
entirely  coated  over  with  a  thin  film  of  the  cement  formed 
by  a  combination  of  t  he  chloride  with  the  oxide  of  magne- 
sium. Fourth.  The  mixture  is  formed  into  blocks  of  the 
required  shape  and  si/.o  by  ramming  or  tamping  it  in 
strong  moulds  made  of  iron,  wood,  or  plaster,  in  the  man- 
ner already  described  for  beton-Coignet.  The  block  may 
be  taken  out  of  the  mould  nt  once,  and  nothing  further  need 
be  done  to  it.  Tho  setting  or  hardening  is  progressive  and 
simultaneous  throughout  the  mass,  as  with  other  hydraulic 
cements ;  the  maximum  hardness  is  not  attained  for  sei  era! 
months.  This  stone  so  closely  resembles  the  natural  Btone, 
from  which  the  solid  ingredients  are  obtained  by  crushing 
rind  grinding,  that  it  is  not  e&By  in  the  absence  of  chemical 

tests  to  detect  any  difference  in  either  texture,  colorj  or 
general  lithologiral  appearance.  The  I'nion  Stone  Co,  of 
Boston  has  been  operating  for  some  years  under  the  Sorel 
patent,  and  has  built  up  a  large  business  in  the  manufacture 


of  emery-wheels,  of  which  many  sizes  are  made,  from  the 
small  wheel  attached  to  sewing-machines  for  sharpening 
needles  to  the  large  grindstone,  48  inches  in  diameter  and 
12  inches  thick,  for  manufacturing  establishments.  The 
strength  of  this  stone,  as  well  as  its  hardness,  exceeds  that 
of  iiny  other  artificial  stone  yet  produced,  and  may,  when 
desirable,  be  made  equal  to  that  of  the  natural  stone  which 
furnished  the  powder  or  sand  used  in  its  fabrication.  From 
a  number  of  specimens  furnished  the  writer  by  the  Union 
Stone  Co.,  comprising  coarse  and  line  sandstone  of  various 
shades  of  color,  bones,  white  mid  variegated  marble,  emery - 
wheels,  building-blocks,  etc.,  some  small  blocks  were  pre- 
pared  and  subjected  to  crushing,  with  the  results  given 
below.  The  age  and  composition  were  also  given  by  the 
company : 


Inert  material. 


Coral  sand 

Pulverized  quartz 

Washed  fiour  of  emery. 

I  i  ii''  marble 

Mill-sweepings 

Marble  and  sand 

Marble 


Oxide  of  mag- 
nesium by 
weight. 


12  per  cent. 
12  to  15  p.c. 
Not  known 
15  per  cent. 
12  to  13  p.c 
12  per  cent. 
Not  known 


1  year. 

1  year. 

2  "years. 

3  years. 

1»  months. 
2  years. 


Size  of 
blocks. 


2X2ixU 

lixaxi* 

UX2XU 

uxuxn 

HX2XU 
HX2XH 
HXUXl 


5»£ 

r-  r  ' 

.  >-  -- 


Lb- 

6236 

7272 
19636 

11555 
Blttt 
4'>2" 
7GS0 


The  speed  recommended  for  the  emery  grindstones  is  3500 
feet  per  minute  at  the  perimeter  or  grinding  surface;  the 
large  stones  will  sustain  a  speed  of  ;J  to  4  miles  per  minute 
at  the  circumference  without  breaking.  For  making  sills, 
steps,  lintels,  etc.,  a  mixture  containing  100  pounds  of  clean 
sharp  sand,  10  pounds  of  powdered  marble,  10  pounds  of 
the  powdered  oxide  of  magnesium,  and  10  pounds  of  the 
chloride  of  magnesium  in  solution  will  answer  very  well. 
The  materials  for  1  cubic  foot  of  stone  will  cost  about  00 
cents,  to  wdiich  should  be  added  20  to  25  cents  per  cubic 
loot  for  labor.  This  price  may  be  reduced  lit  to  12  cents 
per  foot  by  incorporating  large  pebbles  and  cobblestones  in 
the  mixture  at  the  time  of  moulding  the  blocks  when  their 
form  and  dimensions  are  such  as  to  render  it  admissible. 
For  foundations  and  plain  massive  walls  the  proportion  of 
cement  may  be  reduced  and  the  quantity  of  cobblestones 
increased. 

The  Frear  Artificial  Stone  consists  of  a  mixture  of  sili- 
eious sand  and  hydraulic  cement,  to  which  gum-shellac  is 
added  in  order  to  increase  its  strength  and  hardness.  The 
cement  is  first  thoroughly  incorporated  with  the  sand  in 
the  proportion  of  about  1  measure  of  cement  to  2A  meas- 
ures of  sand,  and  the  mixture  is  then  moistened  with  a 
solution  obtained  by  dissolving  1  pound  of  gum-shellac  in 
from  2  to  4  ounces  of  concentrated  alkali  in  aqueous  solu- 
tion. This  is  diluted  with  water  to  such  degree  that  about 
1  ounce  of  tho  shellac  is  distributed  through  the  cement 
and  sand  used  in  making  one  cubic  foot  of  the  stone.  The 
dampened  mixture,  after  thorough  incorporation,  may  be 
compacted  in  moulds  by  the  method  already  described  for 
beton-Coignet.  Some  samples  of  the  stone,  reduced  to 
2-inch  cubes  and  then  crushed,  gave  the  following  results. 
The  mixtures  contained  1  part  of  cement  and  2h  parts  of 
sand  by  measure,  and  1  ounce  of  gum  shellac  to  the  cubic 
foot.  Portland  cement  was  used  in  Nos.  1,  2,  and  ."!,  and 
Louisville  (Ky.)  cement  in  No.  4: 

No.  1,  4  weeks  old,  crushed  at  18,000,  or  4600  lbs.  per  sq.  inch. 
No.  2,  4  weeks     old,       "  "    18,500,  or  4620    "      " 

No.  8, 3  weeks    old,      "         "     9,000,  or  2250    "     "        " 
No.  4.  0  months  old,        "  "       8,000,  or  2000     "      "  " 

A  1-inch  cube  of  the  same  composition  and  age  as  Nos.  1 
and  2  sustained  57,000  pounds  equal  to  :;;>02*  pounds 
to  tho  superficial  inch,  under  compression,  and  was  not 
crushed.  The  introduction  of  gum-shellac  into  any  mix- 
ture of  hydraulic  cement  and  sand  doubtless  adds  to  its 
strength  while  the  mixture  is  yet  new  or  only  a  few 
months  old;  but  whether  it  will  add  to  the  strength  and 
hardness  acquired  by  age,  particularly  where  Portland  ce- 
ment supplies  the  matrix,  is  certainly  questionable.  The 
durability  of  gum-shellac  when  exposed  to  the  weather  is 
bv  no  mean-  certain.  It  readily  yields  to  the  solvent  power 
of  tin-  alkalies,  and  should  be  employed  with  great  caution 
in  localities  exposed  to  such  inlliienecs. 

Portland  Stone  La  the  name  given  to  a  mixture  of  Port- 
land cement  and  sand,  or  sand  and  gravel,  compacted  into 
form  by  tamping  or  otherwise.  When  properly  made,  it 
possesses  the  essential  requisites  of  strength  and  hardness 
in  a  degree  proportionate  In  the  value  of  the  cement  em 
ployed.  '1'he  proportions  of  i  measure  of  dry  cement  to  2 
01  "'  measures  of  sand  will  answer  for  most  purpose-.  The 
manipulation  should  be  prolonged  and  thorough  to  ensure 
the  production  of  a  homogeneous  stone.  Winn  used  lor 
Bagging,  the  surface  layer  to  the  thickness  i  f  about  half  an 
inch  may  advantageously  be  composed  of  1  measure  of  ce- 
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iuent  to   U   or   lj  of  Band,  and   coarse  gravel  should   be 
omitted  from  it. 

77«j  strength  and  hard'"-    of   all    varieties   of  artificial 
which  owe  their  induratioo   to   the  hydraulic  prop- 
men  t   or   liuio   used   in  their  manufacture 
|y  with  the  ultimate  strength  and  hardness  at- 
bydraulio  ingredients  of  the  stone.     An 
f improving  their  quality,  therefore,  is  the 
Mi  of  the  highest  grades  of  cement  and  hydraulic 
lime.  aware  that  any  good  silicious  or  argilla- 

hydraulk  lime  has  ever  been  manufactured  in  the 
I  .  S.,  and  I  know  of  no  calcareous  deposit  capable  of  pro- 
g  suoh  a  lime.  There  are  plenty  of  argillo-uiagnesian 
limes,  occupying  in  their  composition,  properties,  and  in- 
trinsic value  an  intermediate  position  between  the  common 
limes  and  the  argillo-magnesian  cements,  but  their  em- 
ployment offers  no  advantage  that  cannot  be  readily  se- 
cured by  a  mixture  of  common  lime  and  cement,  while 
many  of  them  contain  more  or  less  unslaked  lime,  which, 
by  subsequent  extinction,  might  endanger  the  stability  of 
the  work  into  which  they  are  introduced.  The  silicious 
hydraulic  lime  obtained  from  Teil  on  the  river  Rhone  in 
the  canton  of  Yivicrs.  department  of  Ardeehe,  France,  pos- 
sesses properties  which  render  it  specially  valuable  for  nr- 
tificial  stone.  The  best  hydraulic  cement  for  this  purpose 
is  the  Vicat  cement,  which  is  made  by  mixing  together,  in 
suitable  proportion,  quicklime  and  clay,  tempering  the 
mixture  with  water,  and  then  forming  it  into  cakes  or  balls 
of  the  proper  size  for  burning  in  a  kiln.  These,  after  dry- 
ing, are  burnt  to  nearly  a  white  heat,  and  then  ground  to  a 
tine  powder,  which  completes  the  process.  It  is  a  stronger 
cement  than  Portland,  and  proportionally  more  expensive. 

Investigations  into  the  laws  which  govern  the  breakage 
of  stone  should  begin  with  those  of  homogeneous  struc- 
ture, if  such  can  be  found,  as  properly  preliminary  to  any 
intelligent  discussion  of  the  complications  introduced  by 
grain,  form  of  crystallization,  and  stratification.  The  ar- 
tificial stones  approach  more  j?IG>  jt 
closely  to  homogeneity  than 
most  natural  stones,  although 
there  are  many  limestones 
and  sandstones  that  will  split 
with  almost  equal  freedom  in 
all  directions.  Homogeneous 
stones  in  small  cubes  appear 
to  break  in  all  cases  in  the 
manner  shown  in  Fig.  I. 
The  forms  of  the  fragments  a 
and  b  are  approximately 
either  conical  or  pyramidal. 
More  or  less  disk-shaped 
pieces,  c  and  d,  are  detached 
from  the  sides  of  the  cube  with  a  kind  of  explosion.  In  the 
angles  e  and/  the  stoneis  generally  found  crushed  and 
ground  into  powder  by  the  attrition  of  the  larger  fragments. 
These  general  results  a  re  of  course  modified  by  the  nature  and 
quality  of  the  grain  in  the  stone,  and  by  those  other  inherent 
causes  of  dissimilarity  between  any  two  cubes,  although 
they  may  have  been  cut  directly  apart  from  each  other. 
This  general  form  of  breakage  occurs  also  in  non-homo- 
geneous stones  when  crushed  on  their  beds,  but  in  this 
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case  the  modification  which  the  grain  of  the  stone  produces 
must  be  taken  into  account,  as  it  renders  the  cube  liable  to 
split  into  more  or  less  rectangular  fragments.     This  fre- 

Suently  lengthens  the  cone  or  pyramid  in  cubes  crushed  on 
.e  bed  of  the  stone,  and  causes  those  crushed  on  edge,  or 


parallel  with  the  quarry-bed,  to  split  into  rectangular 
disks.  If  cubes  of  different  sizes,  cut  from  a  homogeneous 
stone  like  any  of  the  artificial  stones  above  described,  be 
crushed  between  steel  plates,  it  will  be  found  that  their  re- 
sistances per  square  inch  increase  with  the  increase  in  the 
dimensions  of  the  cube  ;  so  that  a  2-inch  cube  with  a  press- 
ing surface  of  four  square  inches  will  sustain,  before  crush- 
ing,  more  than  four  times  the  weight  which  crushes  a  1- 
inch  cube.  Similar  results  will  be  obtained  with  cubes  of 
natural  stone:  and  the  more  nearly  homogeneous  the  stone 
is,  the  more  readily  can  the  results  be  expressed  by  mathe- 
matical formula1.  Experiments  were  made  under  the  direc- 
tion of  the  writer  at  Fort  Tompkins.  X.  Y.,  with  two  vari- 
eties of  sandstone  from  Berea,  0..  upon  cubes  of  various 
sizes,  from  £  inch  to  4  inches,  from  the  results  of  which  the 
two  curves  in  Fig.  2  were  constructed.  The  stone  which 
:_ra\  e  the  lower  was  the  yellowish-gray  variety.  The  cubes 
were  crushed  between  plates  of  pine  wood  varying  from 
-fe  of  an  inch  in  thickness  for  the  j-inch  cubes  to  a  little 
over  |  of  an  inch  in  thickness  for  the  4-inch  cubes.  The 
bluish  stone  gave  the  upper  curve,  the  cubes  being  crushed 
between  steel  plates.  This  stone  being  comparatively 
strong,  a  2|-inch  cube  was  the  largest  that  the  press  would 
crush  with  safety.  In  the  curves  the  abscissas  (X)  repre- 
sent the  sides  of  the  cubes  in  inches,  and  the  ordinates  |  V) 
the  crushing-pressure  in  pounds  per  square  inch  of  bed- 
surface — that  is,  the  total  resistance  of  the  cubes  in  each 
ease  divided  by  the  number  of  square  inches  in  one  of  its 
faces.  The  form  of  the  theoretical  curve  is  that  of  a  cubic 
parabola  with  the  equation  Y=  F  X  X  "•  in  which  a  is  the 
cube  of  the  unit  strain,  or,  in  other  words,  the  cube  of  the 
pressure  in  pounds  that  will  crush  a  1-inch  cube  of  the 
material.  In  the  lower  curve  a  is  the  cube  of  7000  pounds, 
which  is  the  force,  in  round  numbers,  required  to  crush  a 
1-inch  cube  of  the  yellowish-gray  stone  between  plates  of 
pine  wood.  In  the  upper  curve  a  is  the  cube  of  9600 
pounds,  the  force  required  to  crush  a  1-inch  cube  of  the 
bluish  stone  between  steel  plates.     The  equation  for  the 

lower  curve  will  therefore  be  Y  =  7001)  >■;  j    X,  and  for  the 

upper  one  Y  =  9500  x  v  X.  Hence,  for  4-inch  and  smaller 
cubes,  The  total  crushing-pressure  in  pounds  per  squaw  inch 
of  bed-surf  ace  is  equal  to  the  crushing-pressure  of  a  1-tncA 
cube  of  the  same  material)  multiplied  by  the  cube  root  of  the 
aide  of  the  cube  under  trial.  No  satisfactory  experiments 
upon  larger  cubes  have  been  made.         Q.  A.  Gillhore. 

Stone-Borer.     See  Appendix. 

Stone'borongh,  p.-b..  Bandy  Lake  tp.,  Mercer  co., 
Pa.,  on  Jamestown  and  Franklin  branch  of  Lake  Shore 
and  Michigan  Southern  R.  R.     P.  471. 

Stone  [Ang.-Sax.  stdu].  Building.  In  the  articles 
Marble,  Granite,  Slate,  Limestone,  etc.,  most  building- 
stones  have  been  already  described,  but  a  general  review 
of  the  subject,  with  comparisons  between  the  different 
kinds,  seems  required  to  give  it  completeness. 

The  varieties  of  building-stone  most  generally  employed 
are  granite,  marble,  sandstone,  and  limestone.  Trap,  ser- 
pentine, porphyry,  alabaster,  and  other  rarer  stones  are  also 
used  in  certain  localities.  The  qualities  which  are  most 
important  in  stone  used  for  construction  are  (1)  cheapness, 
(2)  strength.  (3)  durability.  (4)  beauty. 

The  elements  that  contribute  to  the  cheapness  of  a 
stone  are  abundance,  proximity  of  quarries  to  the 
place  of  use,  facility  of  transportation,  and  the  ease 
with  which  it  is  quarried  and  worked. 

The  durability  of  a  stone  is  a  quality  of  primary  im- 
portance in  all  expensive  and  permanent  structures. 
The  most  durable  of  all  building-stones  are  granite 
and  the  stronger  and  more  silicious  sandstones.  AVhere 
an  untried  stone  is  offered  in  market,  it  has  been  cus- 
tomary to  test  its  durability  by  chemical  analysis,  by 
exposure  to  great  alternations  of  temperature  by  freez- 
ing mixtures  and  otherwise,  and  by  boiling  in  saline 
solutions.  All  these  tests  are,  however,  of  little  value 
as  compared  with  an  examination  of  the  natural  out- 
crops of  the  rock.  By  such  examination  it  will  be  found 
that  some  stones  soften  and  disintegrate  by  weathering, 
while  others  have  held  their  angles  and  faces  hard  and 
sharp  through  countless  ages  of  exposure. 

The  strength  of  a  stone  is  in  some  instances  a  cardinal 
quality,  as  when  it  is  to  form  piers  orcolumns  that  are  to 
support  great  weights,  or  capstones  that  span  consider- 
able intervals.  This  is  also  an  indispensable  attribute 
of  stone  that  is  to  be  exposed  to  mechanical  violence 
or  unusual  wear,  as  in  steps,  lintels,  door-jambs,  etc.  The 
strength  of  a  building-stone  is  generally  tested  by  applying 
measured  force  to  cubes  of  it  until  they  are  crushed.  This  is 
accomplished  by  several  machines,  of  which  perhaps  the 
most  complete  is  that  manufactured  by  Fairbanks  £  Co., 
where  the  application  of  power  is  measured  by  clockwork, 
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and  the  force  at  which  the  stone  is  crushed  is  recorded  on  a 
graduated  bar  by  a  stoppage  of  the  machinery.  A  large 
number  of  tests  have  been  applied  to  the  building-stones 
of  the  U.  S.  at  the  navy-yard  in  Washington  bv  Gen. 
Franklin  of  Hartford,  by  Maj.-Gen.  Q.  A.  Gillmore,  U.S.A., 
by  Prof.  Gustavo  Heinrich  of  Iowa,  by  Robt.  G.  Hatfield, 
architect,  New  York,  and  at  the  School  of  Mines  of  Colum- 
bia College.  In  the  reports  of  these  experiments,  contained 
in  the  documents  of  which  the  titles  arc  given  below,  the 
methods  pursued  and  the  results  obtained  are  fully  set 
forth.  By  a  comparison  of  these  results  it  will  be  seen 
that  the  strongest  of  all  building-stones  now  in  use  in  this 
country  are  the  traprocks  of  New  Jersey,  which  sustain  a 
pressure  of  from  20,000  to  24,000  pounds  to  the  cubic  inch. 
With  these  should  be  placed  the  so-called  granite  of  Staten 
Island,  which  is  in  fact  a  dolerito.  The  granites  vary  in 
strength  from  12,0(10  to  21,000  pounds  to  the  cubic  inch; 
limestones,  from  7000  to  14,000;  marbles,  from  6000  to 
14,000,  the  average  being  about  10,000;  sandstones,  from 
lnilil  to  17.01)0.  The  following  table  gives  the  resistance  to 
a  crushing-force  of  some  of  our  best -known  building-stones  : 

Strength  of  Butlding-Stonea. 


Traps. 

Staten  Island,  N.  Y... 
Jersey  City  Heights.. 
Pompton,  N.  J 

Granite. 

Westerly,  R.I 

Richmond,  Va 

Fox  Island,  Me 

Port  Deposit,  Md 

Bay  of  fundy  (red)... 
Qu'incy,  Mass 


Marble. 

Tuckahoe,  N.  Y 

Dorset,  Vt 

Italian,  Italy 

Canaan,  Conn 

Canaan,  Conn 

Lee,  Mass 

Lee,  Mass 

Pittsford,  Vt 

Pittsford,  Vt 

Statuary  marble,  Carrara,  It. 

Limestones. 

Caen,  France 

Joliet.IH 

Canton,  Mo 

Marblehead,  0 

Kingston,  N.  Y 

Glens  Falls,  N.  Y 

Sandstones. 

Little  Falls,  N.  Y 

Belleville,  N.  J 

Middletown,  Conn 

Medina,  N.  Y 

Bcrea,  O 

Amherst,  0 

Amherst,  O 

Vermillion,  0 

Bass  Island,  Wis 

Dorcester,  N.  B 

Massillon,  O 


Strength 

in 

pounds 

per   cubic 

inch. 


20,750 
24,040 


17,750 
21,250 
15,062 
19,750 
11,812 
17,750 


12,950 
7,012 

11,250 
5,812 
8,294 

13,444 
9,616 

12,239 
9,028 
9.723 


3,650 
11,250 

8,450 
11,250 
13,900 
11,475 


9,850 
10,250 
6,950 
17,250 
8,300 
6,650 
7,832 
8,450 
5,450 
9,150 
8,750 


Weight 
per   cubic 

foot  in 
pounds 


178.8 
189.5 


165.6 


166.3 
170. 
162.5 
166.2 


179.7 
164.7 
168.2 


118.8 

159.3 

146. 

150. 

168.2 

168.8 


140.6 

141. 

14S.5 

150.6 

153.1 

183.7 


135. 
127.5 


Gillmore. 


Franklin. 

U.S.  navy-yard. 
Franklin. 

Gillmore. 


Franklin. 
Gilmore. 


It  very  rarely  happens  that  a  pressure  of  more  than  ,r>0,000 
pounds  per  square  foot  is  sustained  by  any  part  of  a  struc- 
ture of  stone.  The  pillars  of  the  church  of  All  Saints  at 
Angers  are  said  to  sustain  a  pressure  per  square  foot  of 
SO, 0(H)  lbs.,  the  columns  of  the  Pantheon  at  Pari-,  60,000 
lbs.,  but  in  most  of  the  great  architectural  monuments  the 
weight  sustained  is  not  more  than  half  these.  From  these 
facts  it  might  be  inferred  that  any  of  the  varieties  of  stone 
above  mentioned  would  meet  the  requirement  of  strength, 
but  it  should  be  remembered  that  no  stone  is  perfectly 
homogeneous  ;  and,  what  is  of  still  more  importance,  the 
pressure  is  very  likely  to  be  unequally  distributed,  and  so 
localized  as  to  require  for  safety  a  very  large  excess  of 
strength.  No  stone  should  be  placed  in  a  position  where 
the  pressure  upon  it  will  be  greater  than  one  fourth  of  its 
normal  power  of  resistance,  and  all  sedimentary  rocks  should 
bo  placed  in  their  natural  position.  Formerly,  it  was  the 
habit  of  architects  to  interpose  a  sheet  of  lead  between  the 
stones  exposed  to  great  pressure,  for  the  purpose  of  equal- 
izing the  bearing.  Recent  experiments  have,  however, de- 
monstrated that  their  resistance  is  greatly  reduced  bj  the 
interposition  of  lead  or  any  other  soft  substance.  The  ex- 
planation offered  of  this  is  that  the  suiter  material  spreads 
under  the  pressure,  and  tends  to  tear  apart  the  stone. 
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Some  of  the  comparative  excellences  and  defects  of  the 
best-known  American  building-stones  are  briefly  stated  in 
the  following  notes : 

Trap,  although  the  strongest  of  building  materials,  and 
exceedingly  durable,  is  little  used  for  architectural  pur- 
poses from  the  great  difficulty  with  which  it  is  quarried 
and  wrought.  It  is  an  exceedingly  tough  rock,  and.  being 
generally  without  cleavage  or  bedding,  is  especially  in- 
tractable under  the  hammer  or  chisel.  It  is,  however, 
sometimes  used  with  excellent  effect  in  cyclopean  architec- 
ture, the  blocks  of  various  shapes  and  sizes  being  fitted 
together  with  no  effort  to  form  regular  courses. 

Granite  is  the  strongest  and  most  durable  of  all  the  stones 
in  common  use.  It  generally  breaks  with  regularity,  and 
may  be  quarried  in  simple  shapes  with  facility;  but  it  is 
extremely  hard  and  tough,  and  therefore  can  only  be 
wrought  into  elaborate  forms  with  a  great  expenditure  of 
labor.  For  this  reason  the  use  of  granite  is  somewhat 
limited.  Its  strength  and  durability  commend  it,  however, 
for  foundations,  docks,  piers,  etc.,  and  for  massive  build- 
ings ;  for  these  purposes  it  is  in  use  the  world  over.  Gran- 
ites are  usually  cither  gray  or  red  in  color,  the  gray  being 
the  more  abundant.  Serviceable  varieties  of  both  are 
common  in  all  mountainous  districts,  where  the  rocks  are 
mostly  mctamorphic.  Excellent  granites  are  found  in 
New  England,  throughout  the  Alleghany  belt,  in  the  Rocky 
Mountains,  and  in  the  Sierra  Nevada.  Both  gray  and  red 
granite  have  recently  come  into  vogue  as  a  material  for 
sepulchral  monuments.  Since  it  is  c:tp:ib]c  of  receiving  a 
very  high  polish,  monuments  made  of  it,  when  carefully 
dressed,  are  very  handsome  and  almost  imperishable. 
Most  of  the  granite  used  in  the  Atlantic  States  comes  from 
Rhode  Island,  Massachusetts,  or  the  coast  of  Maine.  The 
beautiful  varieties  of  red  granite  used  here  are  brought 
from  Peterhead,  near  Aberdeen,  Scotland,  and  from  the 
Bay  of  Fundy. 

Marhle  is  confessedly  the  most  beautiful  of  all  building 
materials.  It  was  highly  esteemed  by  the  beauty-loving 
Greeks,  and  all  their  great  masterpieces  of  architecture,  as 
well  as  sculpture,  were  wrought  from  it.  In  modern  times 
it  has  retained  something  of  its  ancient  repute,  and  is  still 
the  favorite  material  for  the  construction  of  the  finest 
buildings;  but  the  old  order  of  things  has  passed  away, 
and  the  reign  of  democracy  has  succeeded  to  that  of  des- 
potism. As  a  consequence,  temples,  cathedrals,  and  kings' 
palaces  are  no  longer  built,  while  the  palace  of  industry, 
the  council-hall,  and  the  comfortable  abode  of  the  family 
in  the  middle  class  of  society  are  the  objects  for  which 
architectural  designs  and  building  materials  are  required. 
These  structures  are  generally  utilitarian  and  modest  in  plan 
and  material  as  compared  with  the  castle  or  palace  of  olden 
time,  and  marbles,  the  "purple  and  fine  linen"  of  archi- 
tecture, are  chiefly  employed,  if  at  all,  in  the  decoration  of 
interiors.  With  the  increase  of  wealth  and  the  diffusion 
of  culture,  however,  the  aesthetic  qualities  of  marble  are 
destined  to  reassert  themselves,  and  the  churches,  capitols, 
and  other  publio  buildings  will  in  another  generation  be 
much  more  generally  built  of  marble  than  heretofore.  The 
pure  white  marbles  are  too  cold  in  color  to  be  popular 
among  the  inhabitants  of  the  temperate  zone,  and  in  the 
cities  where  soft  coal  is  used  are  liable  to  be  stained  and 
disfigured  by  smoke;  but  the  variety  of  color  found  in 
marble  is  almost  infinite,  and  the  clouded,  gray,  and  dove- 
colored  marbles  admit  of  the  nicest  adaptation  of  color  to 
climate,  surroundings,  and  architectural  design.  Much 
may  be  done  also  to  relieve  tho  brilliant  and  pronounced 
effect  of  the  lighter  marbles  by  avoiding  monotony  of  sur- 
face, and  correcting  lightness  of  color  by  shadow-lines. 
Inexhaustible  supplies  of  the  coarser  marbles,  well  adapted 
to  purposes  of  construction,  are  known  to  exist  in  West- 
chester co.,  N.  V.,  and  at  various  points  farther  S.  in  tho 
Alleghany  belt.  Of  the  liner  marbles  every  desirable  va- 
riety may  be  found  in  Rutland  eo,,  Vt..  those  of  Pittsford 
especially  being  capable  of  fully  supplying  the  wants  of 
the  architect  as  regards  both  color  and  texture. 

Limestone  presents  the  greatest  diversity  of  qualities  as 
a  building  material.  Sometimes  H  is  jet  black,  like  that 
of  Glen's  Falls,  is  compact,  and  capable  of  receiving  a 
high  polish  :  sometimes  gray,  like  that  of  Lockport ;  of  a 
delicate  dove  or  cream-color,  like  the  Athens  marble,  or 
very  light-colored  and  soft,  like  (he  Caen  stone,  the  Ber 
muda  coral-rock,  and  the  Florida  coguina.  All  these  hfl  \  Q 
their  excellences  and  defects  as  building  materials.  Tho 
darker  limestones  are  too  sombre  in  their  normal  State,  mid 
weather  irregularly  gray  on  exposure  by  the  oxidation  of 
the  organic  coloring-matter.  The  lighter-colored  and  fine- 
grained limestones  to  which  reference  has  been  made 
when  sawed  and  used  as  ashlars,  deservedly  esteem. 
among  our  best  building  materials.  They  are,  however, 
less  easily  and  accurately  worked  under  the  chisel  than 
sandstones,  and  for  this  reason  and  their  greater  raritj  are 
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far  less  generally  used.  The  gray  limestones,  like  that  of 
Lockport,  when  hammer-dressed,  have  the  appearance  of 
light  granil  they  :UL'  easily  wrought,  they  are 

advantageous!}  used  for  trimming  in  buildings  of  brick. 
■■.■■-  possess  qualities  which  spe- 
cially commend  them  for  building  materials;  for  example, 
the  "cream-colored  limestone  of  the  Paris  basin  (calcaire 
■  tr  that  it  may  be  dressed  with  great  facil- 
ity, and  yet  hardens  on  exposure,  and  is  a  durable  stone. 
Walls  laid  up  of  this  material  arc  frequently  planed  down 
,,,  ;1  common  surface  an  1  elaborately  ornamented  at  small 
expense.  1  be  Topeka  stone,  found  and  now  largely  used 
in  Kansas,  has  the  same  qualities.  It  may  be  sawed  out 
in  blocks  almost  as  easily  as  wood,  and  yet  is  handsome 
and  durable  when  placed  in  position.  The  Bermuda  stone 
and  eoquina  arc  treated  in  the  same  way.  The  limestones 
esteemed  for  building  purposes  in  the  l\  S.  are  the 
Dayton  stone,  quarried  at  Dayton,  0.,  and  largely  used  in 
Cincinnati  and  other  Western  cities,  and  the  Athens  mar- 
ble, found  in  Northern  Illinois,  a  favorite  stone  in  Chicago. 
Both  these  are  derived  from  the  Niagara  group,  are  light- 
brown  or  dove-colored,  and  are  very  strong  and  handsome. 
Excellent  building-stones  are  also  obtained  from  the  Cor- 
niferous  limestone  about  Sandusky  and  Charloe,  0.,  and 
Louisville,  Ky.,  and  from  the  Carboniferous  formation  at 
Bowling  Green,  Ky.,  and  Ellctsville,  Ind. 

Sandstones  vary  much  in  color  and  fitness  for  architectu- 
ral purposes,  but  they  include  some  of  the  most  beautiful, 
durable,  and  highly-valued  materials  used  in  construction. 
Whatever  their  differences,  they  have  this  in  common,  that 
they  are  chiefly  composed  of  sand — that  is,  grains  of  quartz 
— to  a  greater  or  less  degree  cemented  and  consolidated. 
They  also  frequently  contain  other  ingredients,  as  lime, 
iron,  alumina,  manganese,  etc.,  by  which  the  color  and 
texture  are  modified.  The  value  of  sandstones  as  building 
materials  depends  on  several  qualities,  such,  as  their  color, 
texture,  strength,  durability,  and  facility  of  working.  Where 
a  sandstone  is  composed  exclusively  of  grains  of  quartz, 
without  foreign  matter,  it  may  be  snow-white  in  color.  Ex- 
amples of  this  variety  are  known  in  many  localities.  They 
are  rarely  used  for  building,  though  capable  of  being  em- 
ployed for  that  purpose  with  excellent  effect.  They  have 
been  more  generally  valued  as  furnishing  material  for  the 
manufacture  of  glass.  The  color  of  sandstones  is  frequently 
bright  and  handsome,  and  constitutes  one  of  the  many 
qualities  which  have  rendered  them  so  popular.  It  is 
usually  caused  by  iron — when  gray,  blue,  or  green,  by  the 
protoxide  as  carbonate  or  silicate;  when  brown,  the  hy- 
drated;  and  when  red,  the  anhydrous  oxide.  The  purple 
sandstones  usually  derive  this  shade  of  color  from  a  small 
quantity  of  manganese.  The  texture  of  sandstones  varies 
with  the  coarseness  of  the  sand  of  which  they  are  com- 
posed and  the  degree  to  which  it  is  consolidated.  Usually, 
the  material  which  unites  the  grains  of  sand  is  silica,  and 
this  is  the  best  of  all  cements.  This  silica  has  been  de- 
posited from  solution,  and  sometimes  fills  all  the  interstices 
between  the  grains.  If  the  process  of  consolidation  has 
been  carried  far  enough,  or  the  quartz-grains  have  been 
cemented  by  fusion,  the  sandstone  is  converted  into  quartz- 
He,  the  strongest  and  most  durable  of  rocks,  but,  in  the 
ratio  of  its  compactness,  difficult  to  work.  Lime  and  iron 
often  act  as  cements  in  sandstones,  but  both  are  more  sol- 
uble, and  less  strong  than  silica.  Hence,  the  finest  and 
most  indestructible  sandstones  are  such  as  consist  exclu- 
sively of  grains  of  quartz  united  by  silicious  cement.  In 
some  sandstones  part  of  the  grains  are  fragments  of  feld- 
spar, and  these,  being  liable  to  decomposition,  are  elements 
of  weakness  in  the  stone.  The  very  fine-grained  sandstones 
often  contain  a  large  amount  of  clay,  and  thus,  though  very 
handsome,  are  generally  less  strong  than  those  which  are 
more  purely  silicious.  The  durability  of  sandstones  varies 
with  both  their  physical  and  chemical  composition.  When 
nearly  pure  silica  and  well  cemented,  sandstones  are  as  re- 
si-tent  to  weather  as  granite,  and  very  much  less  affected 
by  the  action  of  fire.  Taken  as  a  whole,  they  may  be  re- 
garded as  among  the  most  durable  of  building  materials. 
When  fir^t  taken  from  the  quarry  and  saturated  with 
"quarry  water."  a  weak  solution  of  silica,  they  are  fre- 
quently very  s«ift,  but  on  exposure  became  much  harder  by 
the  precipitation  of  the  soluble  silica  contained  in  them. 
Since  they  form  an  important  part  of  all  the  groups  of 
sedimentary  rocks,  sandstones  are  abundant  in  nearly  all 
countries:  and  as  they  are  quarried  with  great  ease,  and 
are  wrought  with  the  hammer  and  chisel  with  much  greater 
facility  than  limest-mes,  granites,  and  most  other  kinds  of 
rocks,  these  qualities,  joined  to  their  various  and  pleasant 
colors  and  their  durability,  have  made  them  the  most  pop- 
ular and  useful  of  building-stones.  In  the  U.  S.  we  have  a 
large  number  of  sandstones  which  are  extensively  used  for 
architectural  purposes.  Among  these  maybe  mentioned— 
(1)  The  Dorchester  stone,  which  comes  from  the  coal-mea- 


sures of  New  Brunswick.  This  is  a  pale,  olive-green  sand- 
stone, of  which  the  color  is  apparently  produced  by  the 
Bilicate  and  oxide  of  iron.  It  is  a  strong  and  usually  homo- 
geneous stone,  although  its  value  is  sometimes  impaired  by 
balls  or  particles  of  pyrites,  which,  decomposing,  produce 
cavities  or  black  stains.  (2)  The  brownstone,  of  which  the 
Atlantic  cities  are  so  largely  built.  This  is  derived  from 
the  Triassic  series,  and  the  most  important  quarries  which 
furnish  it  are  located  at  Portland,  Conn.,  Belleville  and 
Newark,  N.  J.  The  popularity  of  this  stone  may  be  sup- 
posed to  attest  its  excellence,  but  it  varies  much  in  quality. 
Some  varieties  are  laminated,  and  are  liable  to  exfoliate, 
especially  when  set  on  edge.  It  also  often  contains  much 
lime  and  feldspar,  both  of  which  are  elements  of  weakness 
and  lead  to  disintegration.  Although  most  of  the  build- 
ings in  which  this  stone  has  been  used  are  comparatively 
new,  many  instances  might  be  cited  where  it  is  already 
much  decomposed ;  and,  on  the  whole,  we  are  compelled  to 
regard  it  as  lacking  in  durability.  (3)  The  Ohio  stone,  de- 
rived from  the  Berea  grit,  a  member  of  the  Lower  Car- 
boniferous series  in  Northern  Ohio.  The  principal  quar- 
ries are  located  at  Amherst  and  Berea.  The  stone  from 
Amherst  is  generally  light-drab  in  color,  very  homogeneous 
in  texture,  and  composed  of  nearly  pure  silica.  It  is  very 
resistant  to  fire  and  weathering,  and  is  on  the  whole  one  of 
the  best  and  handsomest  building-stones  known.  The  Berea 
stone  is  lighter  in  color  than  the  Amherst,  but  sometimes 
contains  sulphide  of  iron,  and  is  then  liable  to  stain  and 
decompose.  (4)  The  Waverley  sandstone,  also  derived  from 
the  Lower  Carboniferous  series,  comes  from  Southern  Ohio. 
This  is  a  fine-grained,  homogeneous  stone  of  a  light-drab 
or  dove-color,  works  with  facility,  and  is  very  handsome 
and  durable.  It  forms  the  material  of  which  many  of  the 
finest  buildings  in  Cincinnati  are  constructed,  and  is  justly 
highly  esteemed  there  and  elsewhere,  (5)  The  Lake  Su- 
perior sandstone,  a  dark,  purplish-brown  stone  of  Potsdam 
age,  quarried  at  Bass  Island,  Marquette,  etc.  This  is  rather 
a  coarse  stone  of  medium  strength,  but  homogeneous  and 
durable,  and  one  much  used  in  the  Lake  cities.  (6)  The 
St.  Genevieve  stone,  a  fine-grained  sandstone  of  a  delicate 
drab  or  straw-color,  very  homogeneous  in  tone  and  texture. 
It  is  quarried  at  St.  Genevieve,  Mo.,  and  is  one  of  the 
handsomest  of  all  our  sandstones.  (7)  The  coal-measures 
of  Pennsylvania,  Ohio,  and  other  AVestern  States  supply 
excellent  sandstones  for  building  purposes  at  a  large  num- 
ber of  localities.  These  vary  in  color  from  white  to  dark- 
red  or  purple,  though  generally  gray  or  drab.  "While  strong 
and  durable,  they  are  mostly  coarser  and  less  handsome 
than  the  sandstones  which  have  been  enumerated  above. 
(S)  The  Medina  sandstone,  which  forms  the  base  of  the 
Upper  Silurian  series  in  Western  N.  Y.,  furnishes  a  re- 
markably strong  and  durable  stone,  much  used  for  pave- 
ment and  curbing  in  the  Lake  cities. 

St  rpentine  occurs  in  numerous  localities  in  the  Alleghany 
belt  and  in  the  Coast  Mountains  of  California.  It  is  gen- 
erally a  soft  rock,  unfit  for  architectural  purposes,  but  a 
somewhat  compact  variety  found  in  Chester  co..  Pa.,  is  not 
only  largely  used  for  construction  in  that  vicinity,  but  has 
recently  been  sent  to  Philadelphia,  and  there  employed 
either  as  the  sole  material  for  the  walls  of  buildings  or  as 
an  adjunct  to  other  stones  in  their  ornamentation.  It  is 
of  a  grayish-green  color,  and  structures  built  of  it  assume 
immediately  the  soft  and  pleasing  tint  that  is  only  acquired 
by  other  materials  with  age.  The  new  building  of  the 
University  of  Pennsylvania  and  several  churches  are  built 
of  it,  in  all  cases  with  fine  effect. 

The  following  books  and  papers  may  be  consulted  for 
further  information  :  A  Treatise  on  the  Building  and  Or- 
namental Stones  of  Great  Britain  and  Foreign  Countries, 
by  Edward  Hull;  Report  of  Commissioners  on  Building- 
Stones  for  the  new  Houses  of  Parliament  (1839—45)  ;  Eco- 
nomic Geology,  by  David  Page ;  Bocks  Classified  and  De- 
scribed, by  B.  Von  Cotta,  translated  by  Lawrence  ;  Ansted's 
Practical  Geology  ;  Beport  on  the  Building-Stones  of  the 
U.  S.,  by  Q.  A.  Gillniore.  Bvt.  Maj.-Gen.  U.  S.  A. ;  Report 
on  the  Building-Stone  of  fmca,  by  Prof.  Gustave  Heinrich 
and  Lieut.  W.  P.  Butler  (1871);  Report  on  the  Marbles,  etc. 
for  the  V.  S.  Capitol  Extension,  President's  Message  1852 
(architect's  report);  Smithsonian  Beport  for  1S56  (p.  303) ; 
Experiments  on  the  Resistance  of  Stones  to  Crushing,  made 
under  the  direction  of  Gen.  Franklin  at  Hartford,  Conn.; 
Trans,  Amer.  Soc.  Civ,  Eng.  (No.  xlviii.);  Experimental 
Tests  of  Building-Stones,  by  R.  G.  Hatfield,  N.  Y. ;  Trans. 
Amer.  Soc.  Civ.  Eng.  (lvi.).  J.  S.  Newberry. 

Stone-Chat,  a  European  bird  of  the  family  of  war- 
blers (Sylviada?)  and  genus  Pratincola,  the  Pratt'ncola  rubi- 
cola  or  Saxicola  rub'tcola  of  authors,  about  five  and  a  quar- 
ter inches  in  length.  The  male,  in  the  breeding  season, 
has  the  head,  neck  above,  and  back  nearly  black  ;  the  chin 
and  throat  black,  and  the  neck  on  the  sides  white;  breast 
chestnut  in  front  and  lighter  backward;  the  wing-coverts 
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of  the  tortials  white,  but  partly  hid  by  the  other  coverts, 
which  are  blackish-brown,  edged  with  lighter  brown: 
upper  tail-coverts  white,  and  tail-feathers  blackish;  bill 
and  legs  black.  (  Yarrell.)  The  female,  as  usual,  is  distin- 
guished by  duller  colors.  The  species  is  common  in  most 
parts  of  Middle  Europe  and  Northern  Africa.  It  is  claimed 
to  be  a  resident  throughout  the  year  in  England,  though 
mostly  migratory  in  corresponding  latitudes  on  the  Conti- 
nent.    It  feeds  on  insects.  Theodore  Gill. 

Stone-Crop,     See  Crassulace.e. 

Stone'- Fly,  a  name  sometimes  given  to  neuropterous 
insects  of  the  family  Perlidse.  These  have  long  flattened 
bodies,  whose  sides  are  parallel,  and  which  have  a  large 
prothorax;  the  antenna}  are  filiform  and  elongated;  the 
mandibles  are  generally  aborted,  but  labial  palpi  present; 
the  wings  are  unequal  in  size,  the  anterior  comparatively 
small,  the  posterior  broad,  triangular,  and  generally  ex- 
tending beyond  the  abdomen;  the  tarsi  are  three-jointed. 
The  pupa)  are  active,  and  resemble  the  adult  save  in  the 
want  of  wings,  and  dwell  in  streams,  under  stones,  etc. 
The  adults  mostly  inhabit  damp  lowlands.  They  are  used 
to  a  considerable  extent,  especially  in  England,  as  a  bait 
for  fishes.  Theodore  Gill. 

Stone  Fort,  p. -v.  and  tp.,  Saline  co.,  III.,  on  Cairo  and 
Vincennes  R.  R.     P.  798. 

Stone  Fruits,  a  popular  name  for  those  fruits  which 
are  known  in  botany  as  drupes.  Most  of  them  belong  either 
to  Amygdalea;  or  Chrysobalaneaa,  sub-orders  of  the  Rosa- 
cea). The  first  mentioned  group  includes  plums,  prunes, 
apricots,  peaches,  nectarines,  and  cherries;  those  of  the 
other  group  are  chiefly  tropical.     (See  Drupe.) 

Stone  ham,  tp.,  Oxford  co..  Me.     P.  425. 

Stoneham,  p. -v.  and  tp.,  Middlesex  co.,  Mass.,  on 
Boston  Lowell  and  Nashua  and  Boston  and  Maine  R.  Rs., 
9  miles  N.  of  Boston,  contains  5  churches,  a  public  library, 
1  savings-bank,  excellent  public  schools,  2  newspapers,  a 
box-factory  and  steam  planing-mill,  a  machine-shop,  ami 
the  manufacture  of  shoes  and  leather,  which  forms  the 
principal  industry.     P.  4513.  E.  B.  Fairchild. 

Stone'henge  [from  the  Ang.-Sax.  for  "hanging 
stones"],  an  interesting  mass  of  the  remains  of  rude  stone 
structures,  usually  referred  to  Druidieal  times,  though  the 
tendency  among  recent  archaeologists  is  to  assign  it  to  some 
pre-historic  race.  It  stands  on  Salisbury  Plain,  2  miles 
from  Amesbury,  Wiltshire,  England.  It  is  at  present  much 
defaced,  but  within  the  memory  of  man  was  composed  some- 
what as  follows :  At  the  centre  was  a  large  slab  of  blue 
limestone,  a  supposed  altar.  Around  this  were  nineteen 
granite  posts,  some  20  feet  in  average  height,  set  in  an 
ellipse.  Around  this  was  another  ellipse  of  sandstone  posts, 
bearing  a  transom  or  lintel  of  sandstone  across  the  top. 
There  seem  to  have  been  six  of  these  triliths.  Outside 
this  ellipse  was  a  circle  of  thirty  rough  pillars  of  granite, 
some  6  feet  high.  Outside  of  this  there  was  a  circle  of 
thirty  sandstone  posts,  3*  feet  apart  and  16  feet  high.  A 
horizontal  course  of  stone,  dovetailed  and  mortised  to  the 
tops  of  the  uprights  and  to  each  other,  ran  around  this 
circle.  Without  this  circle  there  was  a  ditch  and  double 
mound  of  earth.  Many  sepulchral  barrows  are  found  in 
the  vicinity.     (See  also  Stones,  Standing.) 

Stone  house,  tp.,  James  City  co.,  Va.     P.  828. 

Stone  Lick,  p. -v.  and  tp.,  Clermont  co.,  0.     P.  1SS0. 

Stone  Lily.     See  Encrinitf.. 

Stone  Mountain,  p. -v.,  De  Kalb  co.,  Ga.,  on  Georgia 
R.  It.,  at  the  foot  of  a  bare  and  isolated  peak  of  granite 
2200  feet  high,  much  resorted  to  by  tourists.     P.  690. 

Stone  River,  Battle  of.     See  Murfreesboro'. 

Stones,  Standing.  Large,  unhewn  monoliths  raised 
to  an  erect  position  have  been  found  in  almost  all  parts  of 
the  world.  They  are  notably  numerous  in  the  British 
Isles,  where  they  sometimes  stand  singly  and  sometimes 
are  arranged  in  groups.  It  was  long  supposed  that  they 
were  in  some  manner  connected  with  the  Druidieal  wor- 
ship of  the  Celtic  races,  but  the  results  of  modern  investi- 
gation throw  much  doubt  on  this  theory,  while  failing 
to  give  any  other  plausible  explanation  of  their  origin  or 
purpose.  Sometimes  thoy  wore  clearly  erected  as  monu- 
ments to  preserve  tho  memory  of  some  romarkablo  event. 
Thus,  one  in  Scotland  is  traditionally  known  as  tho  "Cat 
Stane"  (from  Celtic  cath,  '•  battle"),  and  another  in  Nor- 
way is  known  as  the  bauta  stein  (battle-stone);  not  un- 
frcquently  in  Scotland  they  are  now  known  merely  as  hair 
Btanes  (boundary-stones),  having  from  time  immemorial 
sorved  as  well-known  landmarks,  while  the  original  pur- 
pose of  their  erection  has  been  wholly  forgotten.  A  re- 
ligious idea  is  certainly  connected  with  many  of  thoso 
stones.  One  of  the  most  noted  is  tho  Lia  Fail  of  Ireland, 
which  was  brought  to  Ieolmkill  for  tho  coronation  of  For- 


gus  Ere,  was  afterward  removed  to  Scone,  where  it  became 
the  coronation-stone  of  the  Scottish  kings,  and,  being  car- 
ried to  England  by  Edward  I.,  now  forms  part  of  the  coro- 
nation-chair of  the  sovereigns  of  Great  Britain.  Myths 
are  connected  with  many  of  the  British  monoliths,  whether 
standing  singly  or  in  groups.  Thus,  one  at  Stennis  in 
Orkneys,  having  in  it  a  hole  large  enough  to  admit  a  man's 
head,  was  known  as  the  "Stone  of  Odin,"  and  within  a 
century  past  was  used  for  the  solemnization  of  matrimonial 
and  other  vows,  the  person  who  violated  a  vow  here  made 
being  held  to  be  especially  infamous.  Another  series  of 
monoliths  in  the  island  of  Mull  is  traditionally  affirmed  to 
be  a  lino  of  guide-posts  to  point  the  way  for  pilgrims  visit- 
ing the  sacred  shrine  of  Iona.  There  are  several  remark- 
able groups  of  standing  stones,  the  arrangement  of  which 
evinces  a  definite  purpose,  but  what  that  purpose  was  is  as 
yet  wholly  a  matter  of  conjecture.  The  most  noted  of 
these  groups  is  that  of  Stonehenge.  (See  Stoneiienge.) 
The  "standing  stones"  of  Stennis,  in  one  of  the  Orkney 
Islands,  are  about  80  in  number,  and  are  grouped  in  two 
separate  circles  of  360  and  100  feet  in  diameter.  Tho 
standing  stones  at  Avebury,  in  Wiltshire,  stand  in  two 
concentric  circles,  surrounded  by  an  outer  circle  of  100 
stones,  the  whole  being  approached  by  two  long  avenues 
of  similar  stones  standing  in  double  lines.  Another  re- 
markable group  is  found  at  Calbernish,  in  the  island  of 
Lewis.  These  form  four  circles,  near  together,  but  having 
no  apparent  relation  to  each  other.  In  the  principal  circle 
a  double  line  of  upright  stones  runs  northward  from  a  large 
stone  in  the  centre,  while  to  each  of  the  other  cardinal 
points  of  the  compass  runs  a  single  line  of  stones,  so  that 
the  whole  figure  is  in  the  form  of  a  cross.  That  some  as- 
tronomical idea  was  in  the  minds  of  the  builders  is  apparent 
from  the  fact  that  when  upon  a  clear  night  one  looks  over 
the  single  line  of  stones  running  southward  to  the  top  of 
the  large  central  stone,  the  apex  of  this  points  out  exactly 
the  position  of  the  pole-star.  At  Carnac,  in  the  depart- 
ment of  Morbihan,  France,  is  a  still  more  remarkable  group 
of  standing  stones,  of  which  more  than  1000  are  still  erect, 
and  this  is  hardly  a  fourth  of  their  original  number.  (See 
Carnac.)  A.  H.  Guernsi;v. 

Stone'wall,  tp.,  Appomattox  co.,  Va.     P.  2559. 

Stonewall,  tp.,  Frederick  co.,  Va.     P.  3388. 

Stonewall,  tp.,  Highland  co.,  Va.     P.  1632. 

Stonewall,  tp.,  Rappahannock  co.,  Va.     P.  1763. 

Stonewall,  tp.,  Richmond  co.,  Va.     P.  1397. 

Stonewall,  tp.,  Rockingham  co.,  Va,     P.  2212. 

Stonewall,  tp.,  Shenandoah  co.,  Va.     P.  2410. 

Stoneware.  See  Pottery  and  Porcelain  Manufac- 
ture, by  C.  F.  Chandler,  M.  D.,  Ph.  D.,  LL.D. 

Stoney  Creek,  v.,  Pasakenta  tp.,  Tehama  co.,  Cal.  P.76. 

Sto'nington,  p. -v.  and  tp.  and  seaport  of  New  London 
co.,  Conn.,  on  Stonington  and  Providence  and  Stonington 
and  New  London  R.  Rs.,  and  the  terminus  of  Stonington  and 
Providence  steamship  line,  has  6  churches,  3  public-school 
buildings,  2  banks,  and  2  newspapers.  Scaling- vessel?  are 
fitted  out  every  year  for  the  South  Shetland  Islands,  this  in- 
dustry and  whaling  being  the  principal  business  engaged 
in.     P.  6313.  J.  S.  Anderson,  Ed.  "Mirror," 

Stonington,  tp.,  Christian  co.,  111.     P.  738. 

Sto'ny  Battery,  tp.,  Newberry  co.,  S.  C.     P.  1901. 

Stony  Brook,  p.-v.,  Brookhaven  tp.,  Suffolk  co.,  N.  Y., 
on  Ilicksville  and  Port  Jefferson  branch  of  Long  Island 
R.  R.,  has  a  good  harbor  and  some  coasting  trade. 

Stony  Creek,  tp.,  Colusa  co.,  Cal.     P.  686, 

Stony  Creek,  p.-v„  Branford  tp.,  New  Haven  co., 
Conn.,  on  Stony  Creek  Bay  of  Long  Island  Sound  and  on 
New  York  New  Haven  and  Hartford  R.  R. 

Stony  Creek,  tp.,  Henry  co.,  Ind.     P.  934. 

Stony  Creek,  tp.,  Madison  co.,  Ind.     P.  1082. 

Stony  Creek,  tp.,  Randolph  co.,  Ind.     P.  1212. 

Stony  Creek,  tp.,  Warren  co.,  N.  Y.     P.  1127. 

Stony  Creek,  tp.,  Caswell  co.,  N,  C.     P.  1368. 

Stony  Creek,  p.-v.  and  tp.,  Somerset  co.,  Pa.     P.  1526. 

Stony  Creek,  tp.,  Sussex  co.,  Va.     P.  1510. 

Stony  Fork,  p.-v.  and  tp.,  Watauga  co.,  N.  C.  P.  366. 

Stony  Point,  p.-v.  and  tp.,  Rockland  co.,  N.  Y.,  on 
the  W.  bank  of  Hudson  River,  at  the  entrance  of  tho 
Highlands,  opposite  Verplanck's  Point,  takes  its  name 
from  a  small  rocky  peninsula  now  crowned  with  a  light- 
house and  fog-bell  tower,  and  roniici-ted  with  the  shore  by 
a  marsh.  The  house  of  Joshua  Hctt  Smith,  where  Arnold 
held  his  treasonable  interviews,  is  in  this  town.  The  pro- 
montory of  Stony  Point  was  fortified  by  tho  Americans 
early  in  the  war  of  the  Revolution,  but  having  been  cap- 
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tared,  Btrengthene  I.  and  garrisoned  by  the  British,  it  waa 
retaken   bj    G  ae  i11  :1  night-attaok  July  16,  1779, 

;ill,l   ,;,,.  garrii    ii  of  543  offioerfi  and  men  taken  prisoners. 
\  aimultaneouE  attack  waa  made  apon  Yerplanck's  Point, 
but  was  onsuccessful,  and  the  fortifications  of  .Stony  Point 
■  nilv  destroyed  and  abandoned  July  18. 

StOp9  in  the  organ,  o  series  or  set  of  pipes  of  similar 
,,,,,,.  .,,,,[  ,in  ,;,,  j ,  tuned  in  regular  gradation  according  to 
ol  the  scale,  and  corresponding  with  the  key- 
either  in  the  whole  or  a  part  only  of  its  range. 
are  either  simple  or  compound.  A  "simple" 
Btop  i  a  diapason,  Bute,  or  trumpet)  has  only  one  pipe 
I  to  each  key  on  the  keyboard,  hut  in  a  "com- 
pound" stop  (as  the  sesquialtera  or  mixture)  there  are 
from  two  to  five  pipes  for  each  key.  The  stops  in  a  large 
organ  are  not  only  of  various  qualities  of  tone — soft,  loud, 
delicate,  bold,  shrill,  and  the  like — or  imitations  of  the 
trumpet,  violin,  flute,  etc.,  but  are  also  distinguished  by 
peculiarities  of  pitch,  some  stops  giving  the  sound  repre- 
sented by  the  finger  keys  to  which  they  belong,  others  the 
re  or  double  octave  below  or  above,  while  others  are 
tuned  in  triple  octaves  above,  and  even  in  double  and 
triple  thirds  and  fifths,  the  whole  combining  and  blending 
together  with  united  effect,  as  if  each  key  sounded  only 
one  richly-toned  pipe.  The  theoretical  basis  or  rationale 
of  this  latter  class  of  steps  we  have  already  endeavored  to 
explain  in  the  article  Harmonic  Stops,  to  which  we  here 
refer  the  reader  in  order  to  avoid  repetition.  In  structure, 
organ-pipes  are  of  two  classes — viz.  y/iie-pipes  and  reed- 
pipes.  The  former  are  either  metallic  cylinders  of  various 
forms  and  proportions,  with  a  mouth  and  lip  resembling 
those  of  the  ordinary  pitch-pipe;  or  are  square  wooden 
tubes  producing  sound  on  the  same  principle.  The  latter 
are  chiefly  metallic  tubes  of  tapering  form,  provided  with 
flexible  reeds  of  brass  or  other  metal,  the  vibrations  of 
which  produce  a  sound  richer  and  more  penetrating  than 
that  of  the  flue-pipe.  Among  the  flue-stops  are  the  diapa- 
sons, principal,  twelfth,  fifteenth,  tierce,  and  the  compound 
stops  ;  also  the  gamba,  keraulophon,  and  the  various  flute- 
stops.  In  the  class  of  reed-stops  the  most  prominent  are 
the  trumpet,  trombone,  horn,  bassoon,  clarion,  cremona, 
hautboy,  and  vox  humana.  The  names  of  the  stops  are 
sometimes  arbitrary  or  fanciful,  but  ordinarily  are  descrip- 
tive— (1)  of  their  quality  of  tone,  as  the  dulciana,  tuba 
mirabilis,  etc. ;  or  (2)  of  their  imitative  effect,  as  the  trumpet, 
hautboy,  flute,  etc.;  or  (3)  of  their  pitch,  as  the  quint  (or 
fifth),  the  twelfth  (or  octave  fifth),  the  fifteenth  (or  double 
octave).  Some  of  the  compound  stops,  however,  have 
names  which  cannot  readily  be  accounted  for,  as  the  ses- 
quialtera, cornet,  mixture,  and  furniture.  As  many  of  the 
simple  stops  sound  octaves,  etc.  to  the  finger-keys,  it  has 
been  found  expedient  to  classify  them  by  a  simple  rule 
which  shows  at  once  the  relation  of  their  pitch  to  that  of 
the  diapasons.  In  the  open  diapason  a  pipe  eight  feet 
long  gives  the  sound  of  C  C,  and  on  this  account  it  is 
called  an  "  eight-foot  stop."  And  as  the  diapasons  give 
the  true  and  proper  sound  represented  by  the  keyboard, 
every  other  stop  which  is  in  unison  with  the  diapasons  is 
said  to  be  an  ''eight-foot  stop."  Taking  this,  then,  as  a 
standard,  all  stops  sounding  an  octave  above  the  regular 
pitch  are  called  "  four-foot  stops,"  and  those  sounding  the 
double  octave  above  are  "two-foot  stops."  A  pipe,  how- 
ever, with  a  plug  or  stopper  sounds  an  octave  lower  than 
an  open  one  of  the  same  length,  and  an  eight-foot  "tone" 
may  therefore  be  obtained  from  a  pipe  only  four  feet  long ; 
hence,  as  the  stopped  and  the  open  diapason  give  the  same 
(one,  or  are  of  the  same  pitch,  they  are  both  said  to  be 
stops  of  eight-foot  tone,  or,  briefly,  eight-foot  stops. 

William  Staunton. 

Stop'pasre  in  Trans'itu,  a  peculiar  mercantile  rem- 
edy, given  under  certain  circumstances  to  the  seller  of 
merchandise,  When  goods  have  been  sold  on  credit,  and 
have  been  delivered  to  a  carrier  or  other  middleman  for 
purpose  of  transport  and  delivery  to  the  vendee,  and  while 
this  transit  continues  the  vendor  discovers  that  the  buyer 
has  become  or  is  insolvent,  such  vendor  may  stop  the 
goods,  retake  them  into  his  ».wn  possession,  and  thus,  by 
putting  an  end  to  the  transit,  prevent  them  from  coming 
into  the  purchaser's  custody.  This  remedial  right  of  the 
seller  to  protect  himself,  and  the  act  by  which  the  right  is 
enforced,  are  termed  "  stoppage  in  transitu."  There  have 
been  some  doubt  and  confusion  as  to  the  true  legal  prin- 
ciple which  lies  at  the  basis  of  this  special  rule.  Accord- 
ing to  the  English  and  American  law,  as  soon  as  the  con- 
tract of  sale  is  entered  into,  the  property  in  the  goods  at 
once  passes  to  the  buyer  without  a  delivery  :  but  if  the  sale 
is  for  cash,  the  seller  has  a  lien  on  the  articles,  so  long  as 
they  remain  under  his  control,  as  a  security  for  their  price. 
The  doctrine  is  now  settled  that  the  vendor's  remedv  of 
stoppage  in  transitu  is  not  a  recision  of  the  sale,  but  is 


rather  an  extension  by  analogy  of  his  lien;  it  is  an  equi- 
table enlargement  of  a  common-law  principle  which  was 
originally  narrow  and  special.  The  vendor  does  not,  by 
the  exercise  of  his  right,  become  the  absolute  owner  of  the 
goods  :  he  holds  them  as  security,  in  the  nature  of  a  pledge  ; 
if  the  vendee  or  his  assigns  should  demand  them  and  offer 
to  pay  the  stipulated  price,  the  seller  would  be  bound  to 
accept  the  offered  payment  and  to  surrender  the  property. 
Stoppage  in  transitu  was  originally  exercised  only  in  cases 
of  water  transport,  but  has  since  become  and  now  is  ex- 
tended to  every  species  of  transit,  whether  on  the  high 
seas,  on  inland  waters,  or  by  land-earriage. 

/>'//  whom  and  on  what  occasion  may  the  Right  be  cxer- 
■  '  — The  right  belongs  only  to  a  vendor  who  has  sold 
goods  on  credit :  but  this  description  includes  the  case  of  a 
enn-ignor  who  sends  merchandise  to  a  factor  for  sale,  when 
the  latter  would  be  clothed  with  at  least  their  apparent 
ownership,  and  would  become  a  debtor  for  their  proceeds 
to  his  principal,  since  the  relation  of  vendor  and  vendee 
virtually  exists  under  such  circumstances.  The  occasion 
of  the  right  is  the  fact  that  the  buyer  is  discovered  after 
the  sale  to  be  insolvent.  It  is  not  essential  that  the  in- 
solvency should  have  actually  occurred  subsequent  to  the 
contract  of  purchase  ;  if  at  that  time  the  vendee  was  really 
insolvent,  but  the  vendor  was  ignorant  thereof,  and  only 
makes  the  discovery  afterward,  the  right  of  stoppage  arises 
if  the  transit  has  not  ended.  If,  however,  the  vendor  sells 
goods  on  credit  knowing  that  the  purchaser  is  then  in- 
solvent, he  assumes  the  risk  and  abandons  all  right  to 
interfere  with  them  while  on  their  way.  It  is  not  neces- 
sary that  the  vendee  should  have  been  judicially  declared 
a  bankrupt  or  an  insolvent ;  mere  inability  to  pay  his  debts 
as  they  become  due  constitutes  the  insolvency  contemplated 
by  the  law.  Of  course,  the  burden  of  proof  rests  upon  the 
seller,  who  exercises  his  right  of  stoppage,  to  establish  this 
fact  in  case  it  is  denied  and  the  validity  of  his  proceeding 
is  controverted.  When  the  vendor  might  stop  the  goods 
in  transitu,  he  may  retain  them  if  they  have  not  yet  passed 
from  his  actual  possession. 

H<nv  long  does  the  Right  continue  ? — in  other  words,  "What 
facts,  acts,  and  circumstances  end  or  defeat  the  right  ?  It 
is  wholly  impracticable  to  mention  even  the  numerous  par- 
ticular cases  which  may  arise  or  have  arisen  in  the  trans- 
actions of  business,  and  the  special  questions  suggested 
by  them  :  the  broad  general  principle  which  determines  all 
these  cases  and  answers  these  questions  can  alone  be  stated. 
The  right  of  stoppage  continues  as  long  as  the  transit  lasts, 
and  ends  when  the  transit  ends.  The  transit  itself  continues 
as  long  as  the  goods  are  not  yet  under  the  control  of  the 
vendee,  but  are  in  the  hands  of  a  middleman  for  the  pur- 
pose of  being  expedited  toward  the  final  destination  con- 
templated by  the  original  contract.  The  transit  ends  when 
the  goods  have  arrived  at  that  final  destination,  and  have 
there  come  into  the  custody  or  under  the  control  of  the 
vendee.  This  is  the  settled  doctrine  in  its  most  general 
form,  and  must  be  applied  under  the  infinite  variety  of 
circumstances  to  the  merchandise  in  the  hands  of  carriers 
by  land  or  by  water,  of  warehousemen,  wharfingers,  for- 
warders, and  of  every  other  species  of  agent  or  middlemen 
concerned  with  their  transport  or  their  storage.  When  the 
goods  have  arrived  at  the  place  of  their  destination,  and 
are  there  placed  in  the  vendee's  own  warehouse  or  on  his 
wharf,  or  in  a  warehouse  or  on  a  wharf  which  he  is  in  the 
habit  of  using  as  his  own  and  of  making  the  repository 
for  his  merchandise,  the  transit  and  the  right  of  stoppage 
have  ended.  When,  also,  the  goods  have  arrived  at  the 
place  to  which  the  vendee  intended  they  should  be  carried, 
and  where  they  will  stop  awaiting  his  orders  and  subject 
to  his  direction  as  to  what  shall  be  done  with  them,  al- 
though not  perhaps  his  regular  place  of  business,  the 
transit  has  ceased.  But  when,  on  the  other  hand,  they 
are  sent  to  an  intermediate  party  for  the  purpose  of  l»  ing 
forwarded  by  Him  to  the  purchaser,  the  transit  is  not 
ended  by  their  coming  into  his  possession,  although  they 
may  there  await  the  vendee's  orders  as  to  the  time  when 
they  are  to  be  forwarded  to  him.  The  doctrine  concern- 
ing the  duration  of  the  transit  was  so  clearly  and  com- 
prehensively announced  by  one  of  the  most  eminent  of 
American  judges  that  I  quote  his  statement  in  a  some- 
what condensed  form  :  While  the  goods  remain  in  the  pos- 
session of  persons  concerned  in  their  transportation  to  the 
place  of  destination  named  by  the  purchaser,  they  may,  in 
the  event  of  his  failure,  be  reclaimed  by  the  seller.  It  is 
not  material  whether  the  person  in  whose  possession  they 
are  when  the  seller  interposes  his  claim  be  a  carrier,  a 
warehouseman,  a  wharfinger,  a  packer,  or  other  depositary, 
or  an  agent  for  the  purpose  of  forwarding,  nor  by  which 
of  the  parties  to  the  sale  he  was  employed.  He  may  bo 
the  agent  of  the  purchaser,  designated,  paid,  and  employed 
by  him  ;  yet  if  the  purpose  of  his  employment  is  to  expe- 
dite the  property  toward  its  destination,  or  to  aid  those  en- 
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gaged  in  forwarding  it,  the  seller's  right  to  stay  the  final 
delivery  continues.  When  the  seller  attempts  to  claim  the 
goods,  the  question  is,  whether  they  have  arrived  at  the  end 
of  their  transit  :  and  this  depends  upon  the  further  ques- 
tion, whether  the  party  in  whoso  hands  they  are  found  is 
noting  in  the  character  of  an  agent  for  transportation  or  as 
agent  for  the  purchaser,  holding  them  simply  for  his  use, 
unconnected  with  the  business  of  forwarding  them.  The 
circumstances  of  the  transaction  may  be  such  that  the  de- 
livery to  the  vendee  is  immediate,  and  that  any  subsequent 
transport  of  the  goods  is  made  by  him  in  the  course  of  his 
own  business,  and  is  not  a  conveyance  to  him  as  contem- 
plated by  the  original  contrail  of  sale;  in  such  a  case  no 
right  of  stoppage  arises.  If  the  merchandise  arrive  from 
abroad  in  the  port  of  the  consignee,  and  is  there  taken 
by  the  customs  officers  and  warehoused  by  reason  of  his 
failure  or  delay  in  paying  the  duties,  it  may  still  be  re- 
claimed by  the  consignor.  If,  however,  goods  so  arriving 
are  placed  in  a  public  warehouse,  and  the  .consignee  by 
giving  the  requisite  bonds  is  entitled  to  withdraw  them  at 
any  time  upon  payment  of  their  duties,  the  constructive 
delivery  to  him  is  complete  and  the  seller's  right  is  de- 
feated. If  while  the  goods  are  on  their  transit  they  should 
be  seized  on  execution  or  attached  by  a  creditor  of  the 
vemlee,  the  seller's  remedy  of  stoppage  is  not  prejudiced, 
but  can  be  exercised  as  against  the  interfering  creditor  and 
the  persons  acting  on  his  behalf.  One  of  the  most  inter- 
esting questions  connected  with  this  subject,  and  one  which 
gave  rise  to  the  gravest  judicial  controversy,  relates  to  the 
effect  produced  upon  the  consignor's  right  of  stoppage  by 
the  consignee's  assignment  of  the  bill  of  lading  of  the  goods 
when  they  are  transported  by  ship.  The  doctrine  is  thor- 
oughly established  that  a  bill  of  lading  is  not  completely  a 
negotiable  instrument,  like  a  bill  of  exchange  or  a  promis- 
sory note;  and  the  assignee  thereof,  although  taking  it 
in  good  faith  and  for  value,  is  not  always  protected  against 
the  real  owner  or  rightful  claimant  of  the  goods.  A  bill 
of  lading  is,  however,  a  quasi  negotiable  instrument ;  it 
represents  the  merchandise  described  in  it;  it  is  constantly 
treated  by  merchants  as  a  muniment  of  title;  transfers  of 
cargo  or  parts  of  cargo  on  board  **  to  arrive"  are  made  by 
its  endorsement  and  delivery  to  the  purchaser.  If  goods 
are  shipped  and  their  bill  of  lading,  originally  drawn  to  the 
consignee  or  his  assigns,  is  sent  to  him,  or,  being  originally 
drawn  to  the  consignor,  is  regularly  endorsed  by  him  and 
sent  to  the  consignee,  the  possession  of  this  written  evi- 
dence of  title  by  the  latter  under  these  circumstances  makes 
him  the  apparent  owner  of  the  property,  and  clothes  him 
with  the  apparent  power  of  disposition.  If  with  such  a 
state  of  facts  the  consignee,  having  in  his  possession  a  bill 
of  lading  regular  on  its  face  and  vesting  him  with  the  ap- 
parent ownership,  assigns  the  same  to  a  bond  fide  pur- 
chaser for  a  valuable  consideration  and  without  notice  of 
the  consignor's  claims,  it  being  intended  by  the  transaction 
to  transfer  the  property  in  the  goods  themselves,  this  act 
will  defeat  the  consignor's  or  vendor's  right  of  stoppage, 
although  the  actual  transit  has  not  ended,  and  although 
the  consignee  or  vendee,  being  indebted  for  the  price,  is  or 
becomes  insolvent. 

How  the  Right  should  be  exercised. — The  vendor  himself 
or  his  agent  may  interpose  and  arrest  the  transport  and 
the  delivery  to  the  vendee.  The  purchaser's  insolvency, 
however  absolute  and  notorious,  is  not  alone  sufficient  ; 
there  must  be  some  positive  act  of  interference  by  which 
the  seller's  right  is  asserted.  This  act  may  be  a  manual 
taking  possession  of  the  property,  but  such  an  exercise  of 
ownership  is  never  required,  and  would  often  be  wholly 
impracticable.  A  notice  to  the  carrier  or  other  middle- 
man of  the  vendor's  right,  accompanied  by  a  prohibition 
from  making  a  delivery  to  the  vendee,  and  by  a  demand 
to  surrender  up  possession  to  the  seller  or  his  agent,  is  al- 
ways sufficient,  and  is  the  usual  mode  of  exercising  the 
right  of  stoppage.  If  the  middleman  should  refuse  to 
comply  with  the  notice,  and  <\  en  if  he  should  violate  it  by 
a  delivery  to  the  vendee,  the  vendor's  lien  would  still  bo 
preserved;  he  could  recover  possession  of  the  goods  or 
their  value  either  from  the  buyer  or  from  his  assignees, 
while  the  middleman  would  also  be  responsible  to  him  for 
the  damages  caused  by  his  own  wrongful  act.  The  carrier, 
however,  has  a  lien  upon  the  goods  for  his  freight  earned 
in  their  transport,  and  the  warehouseman  or  wharfinger  for 
his  charges,  and  their  claims  must  be  satisfied  by  the  ven- 
dor before  he  can  lawfully  obtain  possession  of  the  mer- 
chandise. John  Norton  Pomeroy. 

Storax.    Sec  StybaoacejR. 

Sto'rer  [Bellamy),  LL.B.,  b.  at  Portland,  Me.,  aboul 

179S;    graduated  at   itowdoin  College  1S|S;   studied   law  at 

Cincinnati :  was  a  Representative  in  Congress  1836-37 ;  sub- 
sequently judge  of  the  superior  court,  and  professor  in  the 
Cincinnati   Law  College:   at  the  time  of  his   death  was   a 


vice-president  of  the  Evangelical  Alliance.     I).  at  Cincin- 
nati June  I.  1875, 

Storer  (David  Humphreys),  M.  D.,b. at  Portland, Me., 
in  1804;  graduated  at  Bowdoin  College  in  IM'O:  devoted 
himself  especially  to  natural  history,  and  besides  contribu- 
tion.- to  scientific  periodicals  has  published  Genera,  Spt  i  '•■  r, 
etc.  of  Recent  Shells  (1837),  Ichthyology,  etc.  of  Massachu- 
setts (is:!'.t>,  Fish*  i  of  Worth  Am*  rica  (1846),  and  History  of 
the  Fishes  of  Massachusft t '■*  (  isj:;,  and,  with  plates,  IstjOj. 

Storer  (Francis  Humphreys),  b.  in  Boston  in  1832; 
graduated  at  the  Lawrence  Scientific  School  in  1855,  and  is 
professor  in  the  Massachusetts  Institute  of  Technology ;  has 
contributed  to  scientific  periodicals ;  was  the  American  edi- 
tor of  Barreswill's  Ripertoire  de  Ohimie  appliquie,  and  has 
published  Alloys  of  Copper  and  /.in--  (|s.V.)),  Manufacture 
of  fttruffiup  Oils  (lsfiO),  Fh-Ht  Out/in,*  uf  .<  Dictionary  of 
the  Solubilities  of  Chemical  Substances  ( 1863-64),  and  with 
Charles  W.  Elliot,  Manual  of  Inorganic  Chemistry  (1869), 
and  Manual  of  Qualitative  Chemical  Analysis  (1870). 

Storer  (Horatio  Robinson),  M.  ]>..  b.  in  Boston  in 
1830;  was  professor  of  obstetrics  and  medical  jurisprudence 
in  the  Berkshire  Medical  College;  has  contributed  largely 
to  medical  literature,  and  has  published  Why  not?  a  Booh 
for  every  Woman,  which  received  the  gold  medal  of  the 
American  Medical  Association  (lsfjii),  /«  it  I  '  a  Hi.nl-  fm- 
ii-irif  Man  (1867),  Decrease  of  the  Hate  of  Increase  of  the 
Population  in  Europe  and  A  mt  rica  I  I  B67  I,  Nursi  s  and 
Nursing  (1868),  and  with  F.  F.  Heard.  Criminal  Abortion, 
its  Nature,  its  Evidence,  and  its  Law  (1868). 

Sto'rey,  county  of  W.  Nevada,  lying  between  Truekeo 
and  Carson  Rivers.  In  the  valleys  are  small  tracts  of 
arable  land,  but  silver  mining  is  the  principal  industry. 
On  Mount  Davison,  7000  feet  high,  is  the  famous  Corns  took 
Lode,  one  of  the  richest  in  the  world.  Cap.  Virginia. 
Area,  420  sq.  m.     P.  11,359. 

Storey  (Wilbur  F.),  b.  in  Salisbury,  Vt.,  Dec.  10, 
lM'J;  served  an  apprenticeship  to  the  printing  business, 
went  to  New  York  City,  and  was  employed  on  the  Journal 
of  Commerce.  In  the  spring  of  1838  he  removed  to  La- 
porte,  Ind.,  where  he  began  the  publication  of  a  weekly 
Democratic  newspaper.  This  and  a  similar  venture  at 
Mishawaka,  Ind.,  in  1841,  proving  unsuccessful,  he  estab- 
lished the  Patriot  at  Jackson,  Mich.,  in  1842,  and  in  1854 
purchased  the  Detroit  Free  Press,  which  he  published  till 
1861,  when  he  purchased  the  Chicago  Times,  which  he  has 
since  conducted.  J.  B.  Bishop. 

Stork  [Ang.-Sax.  store],  a  name  given  to  the  birds  of 
the  genus  Ciconia  and  of  the  family  Ciooniidse,  but  espe- 
cially to  Ciconia  alba.  This  is  a  large  bird,  about  three 
and  a  half  feet  long;  the  head,  neck,  and  body  above,  as 
well  as  below,  are  white,  the  wings  partly  black,  and  the 
bill  and  legs  red.  It  is  a  migratory  species,  which  in  the 
warm  season  extends  into  Northern  Europe,  and  in  winter 
(as  well  as  other  seasons)  is  found  in  Northern  Africa  and 
Asia.  It  has  no  cry,  but  claps  its  lull  together  with  a  loud 
noise.  Storks  are  great  favorites  with  the  people,  who  con- 
ceive that  their  presence  brings  good  luck.  They  often 
build  upon  the  roofs  of  houses.  They  display  remarkable 
affection  for  their  young ;  and  according  to  popular  belief 
are  so  attached  to  their  old  parents  that  they  carry  them 
upon  their  backs  during  their  long  and  lofty  flights  from 
zone  to  zone.  It  is,  however,  a— cited  that  when  one  of 
their  number  is  sick  or  wounded  the  others  fall  Upon  it  and 
kill  it  by  blows  of  the  beak.  They  rest  by  standing  on  one 
leg  and  dropping  the  beak  against  the  breast  They  de- 
vour offal,  reptiles;  and  other  vermin.  The  Btork  is  of  old 
a  popular  emblem  of  filial  piety  and  conjugal  faithfulness. 
A  number  of  related  species  are  known. 

Storks  (Sir  Henry  Knight),  K.  C.  11. ,  b.  in  England 
Apr.  5,  1811;  entered  the  army  in  L828,  and  served  on  regi- 
mental duty  until  1846,  when  employed  on  the  staff  in  the 
Kaffir  war,  1846-47.  In  the  Crimean  war  he  commanded 
the  British  military  establishments  on  the  Bosphorus,  the 
Dardanelles,  and  at  Smyrna  L854-55;  in  the  war-office  as 
secretary  for  military  correspondence  1857— 59,  when  pro- 
moted to  be  major-general,  and  was  lord  high  commissioner 
of  the  Ionian  Islands  until  1863 j  appointed  governor  of 
.Malta  in  186 1 :  was  summoned  to  Jamaica  the  next  year  to 
inquire  into  the  Eyre  outbreak  on  that  island,  the 
faotorj  execution  of  which  duty  brought  him  the  honor  nf 
being  sworn  of  the  queen's  privy  council  and  becoming 
Right  Bon.     In  1868  he  became  under-seorefceary  ol  state 

foi  war.  in   |fi70    surveyor-general   of  the  ordnance,  and  in 
1871    lieutenant-general   and   member   of   Parliament    from 

Ripon.     1>.  at  London  Sept.  )'.,  1874. 

Storm  Lake,  p.-v.  and  tp.,  Buena  Vista  oo.,  la,,  on 
Iowa  division  of  Illinois  Central  R.  K..  has  3  ohurcl  ■ 
fine  school, 'j  banks,  1   newspaper,  2  parks,  and   1   Bteam 
ilouring-mill.     P.  256.  W.  L.  Vi:m  w..  Ed.  "  Pilot." 
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STORMONT— STORMS,  HURRICANES,  AND  CYCLONES. 


Stor'mont,  count;  in  the  E.  of  Ontario,  Canada, 
bounded  S.  by  St.  Lawrence  River.  It  is  traversed  by 
Grand  Trunk"  Railway.  Cap.,  Cornwall.  P.  including 
Cornwall,  18,987. 

Storms,  Hnr'ricanes,  and  Cy'clones.  When  cur- 
rents of  air  moving  in  different  directions  encounter  each 
other,  they  impart  to  the  atmosphere  a  whirling  motion,  as 
may  often  be  Been  when  wind  carries  up  the  duet  off  the 
ground.  Such  a  movement,  on  a  grand  scale,  is  a  storm, 
which  is  usually  accompanied  by  rain  or  snow  when  the  con- 
tending winds  arc  of  different  temperatures.  .Storms  vary  in 
their  nature  according  to  their  immediate  causes,  some  being 
due  to  struggling  horizontal,  some  to  ascending,  currents  of 
air,  mollified  in  their  course  by  chains  of  mountains  and  in- 
equalities of  the  surface;  some,  again,  to  mere  local  causes, 
'flu-  most  remarkable  for  violence  and  the  regularity  of  their 
course  arc  the  hurricanes  of  the  West  Indies  and  of  Mauri- 
tius in  the  Indian  Ocean,  the  cyclones  of  the  Gulf  of  Ben- 
gal, and  the  typhoons  of  the  South  Chinese  Sea. 

Law  of  Storms. — All  the  facts  collected  with  great  care 
and  industry  by  Mr.  Kcdtield  of  Xcw  York.  Gov.  Reid  of 
Bermuda,  Piddington  of  Calcutta,  and  Prof.  Dove  of  Ger- 
many prove  that  in  these  great  storms  the  air  has  a  strong 
rotary  motion  round  a  centre  where  calm  prevails  and  the 
barometric  pressure  is  least.  All  around  the  wind  blows 
in  various  and  opposite  directions,  while  at  the  same  time 
the  body  of  the  storm  has  a  progressive  motion,  its  course 
being  marked  by  the  track  of  the  centre.  In  the  northern 
hemisphere  this  rotary  motion  is  from  right  to  left,  or  con- 
trary to  the  direction  of  the  hands  of  a  watch.  In  the 
southern  hemisphere  it  is  reversed.  These  storms  usually 
begin  within  the  tropics,  but  extend  far  into  the  temperate 
regions,  where  they  gradually  spend  their  force.  In  both 
regions  they  follow  the  course  of  the  general  winds  peculiar 
to  each  zone,  by  which  they  are,  as  it  were,  borne  along. 
The  West  India  hurricanes  usually  originate  in  the  Eastern 
Antilles  (see  Map  in  Winds),  and  first  move  westerly  toward 
the  tropics.  Beyond  the  limits  of  the  trades  (see  diagram  at 
the  bottom  of  Map  in  Winds)  they  suddenly  turn  around, 
and,  carried  by  the  general  motion  of  the  atmosphere,  sweep 
over  the  eastern  coast  of  North  America,  and  after  raging 
in  the  Atlantic  cross  to  Western  Europe,  where  they  finally 
expire.     The  Mauritius  hurricanes  start  from  the  southern 


tropical  ocean,  move  toward  the  S.  W.  to  Mauritius  and 
Reunion  islands,  and  thence  turn  at  right  angles  beyond 
the  tropics  in  the  temperate  latitudes.  The  typhoons,  also 
born  in  the  tropical  seas  of  India  and  China,  move  with 
the  monsoons,  and  their  course  bends  more  strongly  toward 
the  N.  E.  when  reaching  the  temperate  regions.  All  these 
storms  cover  only  a  small  area  at  their  point  of  origin,  but 
their  violence  is  extreme.  As  they  advance,  their  circle 
gradually  enlarges  while  their  fury  diminishes.  The  West 
India  hurricanes  of  1S39  had  a  diameter  of  300  miles  in 
the  Antilles,  500  at  the  Bermudas,  and  800  in  the  50th  de- 
gree of  latitude.  They  occur  most  frequently  at  the  time 
of  the  breaking  up  of  the  seasons  and  the  change  of  the 
general  winds — that  is,  about  the  equinoxes.  Out  of  365 
hurricanes  which  have  desolated  the  West  Indies  from  1493 
to  1855,  245,  or  over  two-thirds,  took  place  from  August  to 
October. 

The  position  of  the  main  regions  of  hurricanes  above 
mentioned,  on  the  S.  E.  side  of  the  three  great  continents 
and  near  the  tropics,  is  very  remarkable,  and  proves  that 
they  are  the  result  of  the  struggle  between  the  general 
winds,  intensified  by  the  influence  of  the  great  bodies  of 
land,  varying  with  the  season.  Next  to  the  grand  volcanic 
eruptions  and  earthquakes,  no  natural  phenomenon  is  more 
awe-inspiring  than  these  tremendous  tempests.  The  por- 
tentous calm  and  lurid  sky  which  precede  the  bursting  of 
the  storm,  the  profound  obscurity  which  follows  the  de- 
scending clouds,  the  extreme  violence  of  the  wind  uproot- 
ing whole  forests,  tearing  down  the  most  solid  edifices, 
sinking  the  largest  ships  in  a  few  moments  or  lifting  them 
up  in  the  air  to  break  them  on  the  shore,  and  covering 
their  path  with  ruin  and  desolation,  place  these  hurricanes 
among  the  long-remembered  events  whose  recurrence  is 
ever  dreaded  by  all.    (Sec  Whirlwind.) 

A  knowledge  of  the  law  of  storms  enables  the  navigator 
to  steer  his  vessel  so  as  to  avoid  a  direct  encounter  with 
these  tempests.  He  can  ascertain  what  part  of  a  circular 
storm  he  is  coming  into  by  observing  how  the  wind  begins 
to  veer.  In  the  northern  hemisphere,  within  the  tropics, 
if  the  wind  is  N.  E.,  the  centre  of  the  storm  is  on  the  S.  E. 
of  the  ship  while  its  body  is  moving  to  the  N.  W.  (See 
figure.)  The  commander  must  therefore  sail  to  the  S.  W., 
and  leave  the  storm  behind  him.     Within  the  temperate 
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regions,  the  body  of  the  storm  moving  toward  the  N.  E., 
he  will  steer  W.  or  X.  W.,  and  thus  get  out  of  the  path  of 
the  storm.  In  the  southern  hemisphere  the  opposite  course 
must  he  taken. 

Xorth-cfistcrs.  —  Our  great  winter  and  north-easterly 
storms  are  but  the  left,  or  western  half,  of  such  a  revolving 
mass  of  air.  Suppose  the  storm  strikes  a  place  first  at  the 
point  A  (fig.),  the  wind  will  be  N.  E.  The  storm  passing 
over  it  along  the  line  A  B,  the  wind  will  successivelv  blow 
from  the  N.  X.  E.,  X.  X.  \V„  and  finally  X.  W..  clear  and 
cold;  after  which  the  storm  is  over.  If  the  storm  begins 
with  a  iS.  E.  wind,  as  at  point  C,  we  are  in  the  right- 
hand  half,  and  while  it  is  passing  along  the  line  C  D  the 
wind  gradually  veers  to  the  S.,  S.  W.,  W.,  and  N.  W.  ; 
which  is  always  the  end.  It  is  thus  easy  to  understand 
why  it  18  that  the  wind,  though  coming  from  t he  X.  E., 
blows  at  Washington  and  Philadelphia,  as  Franklin  first 
remarked,  before  it  is  felt  in  New  York  and  Boston. 

The  norther*  are  violent,  cold,  dry  polar  winds  descend- 
ing from  the  top  of  the  atmosphere,  and  sweeping,  mostly 
during  the  winter,  over  Texas  and  Louisiana,  and  some- 


times reaching  Mexico  and  the  Antilles.  The  sirocco  of 
Italy,  the  khamsin  of  Egypt,  the  karmattan  of  Guinea,  the 
rimoom  of  Arabia,  are  hot  winds  from  the  zone  of  deserts 
of  Africa  and  Western  Asia,  blowing  with  great  fury,  more 
or  less  periodically  at  certain  seasons. 

Torntul>>r.*  and  water-spouts  repeat  on  a  small  scale,  but 
with  scarcely  less  violence,  the  phenomenon  of  cyclones. 
When  opposite  winds  of  different  temperatures  meet  in  the 
upper  atmosphere,  a  vast  amount  of  vapor  is  condensed 
into  a  thick  black  cloud,  and  a  whirling  motion  is  given 
to  the  air,  which  soon  takes  the  shape  of  a  vast  funnel 
descending  lower  and  lower  into  the  quiet  atmosphere  be- 
neath as  the  rapidity  of  its  motion  increases.  This  long 
revolving  column  of  black  cloud  draws  up  in  its  vortex 
all  the  objects  in  the  path  of  the  tornado.  On  a  narrow 
track,  from  a  few  yards  to  a  quarter  of  a  mile  wide,  trees  are 
uprooted,  houses  unroofed  or  carried  up  into  the  air  by 
this  fearful  power  of  suction.  A  tornado  passing  into  the 
sea  becomes  a  water-spout.  The  dark  column,  descending 
near  the  surface,  raises  the  water,  which  joins  in  its  whirl- 
ing motion  and  binds  together,  as  it  were,  the  clouds  and 
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the  sea.  Like  the  cyclones,  the  tornadoes  usually  move 
with  the  goneral  south-westerly  winds.  A.  Guyot. 

Storrs  (Charles  Backus),  brother  of  Dr.  Richard 
Salter,  .Sen.,  b.  at  Longmeadow,  Mass.,  May  15,  1794;  ed- 
ucated at  Princeton  and  at  Andover  Seminai*y  1820; 
preached  at  Ravenna,  0.,  from  1S22  to  Mar.,  1828,  when 
he  became  professor  of  Christian  theology  in  Western  Re- 
serve College,  and  was  chosen  president  of  that  institution 
1831.     D.  at  Braintree,  Mass.,  Sept.  15,  1833. 

Storrs  (Richard  Salter),  D.  D.,  b.  at  Longmcadow, 
Mass.,  in  Feb.,  1789,  descended  from  a  long  line  of  minis- 
ters, his  father,  who  bore  the  same  name,  having  been 
thirty-three  years  pastor  at  Longmeadow  (b.  at  Mansfield, 
Conn.,  1763;  graduated  at  Yale  College  17S3;  d.  1819); 
passed  a  year  at  Yale  College  1802-03  ;  taught  in  the  Clin- 
ton Academy,  East  Hampton,  L.  I.,  1801—06,  after  which 
he  entered  the  senior  class  at  Williams  College,  graduating 
1807;  studied  theology  with  Rev.  Aaron  Wnolworth  at 
Bridgehampton,  L.  I. ;  was  licensed  by  the  Suffolk  presby- 
tery 1808;  preached  at  Islip  and  Smithtown,  L.  I.,  1808- 
09;  spent  a  year  at  Andover  Seminary,  graduating  1810; 
was  ordained  pastor  of  the  First  Congregational  church  at 
Braintree,  Mass.,  July  11,  1811,  and,  with  the  exception 
of  one  period  of  five  years  spent  as  agent  of  the  Homo 
Missionary  Society,  remained  there  until  his  death,  Aug. 
II,  1873,  after  a  pastorate  of  sixty-two  years.  Editor  of 
the  Boston  Recorder  (1817-25),  and  senior  associate  editor 
of  the  Congregational  t'st  (1850-56);  contributed  to  the 
Panopliet,  the  Home  Monthly,  and  other  periodicals;  fur- 
nished introductions  to  Willison's  Sacramental  Meditation* 
(New  York,  1850)  and  to  the  Life  of  Rev.  Daniel  Temple 
(Boston.  1855).  and  published  a  Memoir  of  Rev.  Samuel 
Green,  about  twenty  single  sermons,  one  of  which  was  on 
Continuance  in  the  Ministry,  a  Discourse  on  the  Fiftieth 
Anniversary  of  his  Ordination  (Boston,  1861). 

Storrs  (Richard  Salter),  D.  D.,  son  of  the  preceding, 
b.  at  Braintree,  Mass.,  Aug.  21,  1821;  graduated  at  Am- 
herst College  in  1839;  studied  law,  and  afterward  theology 
at  the  Andover  Seminary,  where  he  graduated  in  1S45,  and 
after  serving  for  a  year  as  pastor  of  a  Congregational 
church  in  Brookline,  Mass.,  became  in  1S-16  pastor  of  the 
Church  of  the  Pilgrims,  Brooklyn,  N.  Y.,  a  position  which 
he  still  occupies.  He  has  contributed  much  to  current 
literature,  and  was  from  1848  to  1861  one  of  the  editors  of 
The  Independent,  a  religious  weekly.  He  has  published  a 
Report  on  the  Revision  of  the  English  Version  of  the  Bible 
undertaken  by  the  American  Bible  Society ;  The  Graham 
Lectures  on  the  Wisdom,  Power,  and  Goodness  of  God,  as 
manifested  in  the  Constitution  of  the  Human  Sold  (1856); 
and  a  scries  of  lectures  on  The  Conditions  of  Success  in 
Preaching  without  Notes  (1875). 

Storrs  (William  Lucius),  LL.D.,  b.  at  Middletown, 
Conn.,  Mar.  25,  1795;  graduated  at  Yale  College  1814; 
studied  law  at  Whitestown,  N.  Y.,  where  he  was  admitted 
to  the  bar  1817  j  returned  soon  afterward  to  Middletown  ; 
was  a  member  of  the  State  assembly  1827-29,  and  its 
Speaker  1S34;  member  of  Congress  1829-33,  and  again 
1839-40;  was  appointed  associate  judge  of  the  State  su- 
preme court  of  errors  June,  1840,  and  chief-justice  1856, 
and  was  professor  of  law  in  Yale  College  1846-47.  D.  at 
Hartford  Juno  25,  1861.  His  decisions,  which  were  re- 
garded by  jurists  as  extremely  able,  are  found  in  the  Con- 
necticut  Reports. — His  elder  brother,  Henry  RANDOLPH, 
b.  at  Middletown  in  1787;  graduated  at  Yale  College 
1804  ;  practised  law  at  Champion,  Whitestown,  and  Utica, 
N.  Y. ;  was  for  five  years  first  judge  of  Oneida  00. ;  sat  in 
Congress  1819  21  and  1823-31;  published  a  number  of 
Congressional  Speeches;  removed  about  1832  to  New  York 
City,  whore  ho  took  high  rank  in  his  profession.  D,  at 
New  Haven,  Conn.,  July  29,  1837. 

Sto'ry,  county  of  Central  Iowa,  intersected  by  Skunk 
River,  and  crossed  by  the  Chicago  and  North-western 
R.  R.,  which  passes  through  the  capital.  It  has  an  undu- 
lating surface  and  fertile  soil.  Staples,  Indian  corn,  wheat, 
Oats,  hay,  wool,  and  dairy  products.  Cap.  Nevada.  Area, 
550  sq.  in.      P.  in  18711.  11,651. 

Story  (ISAAC),  cousin  of  Judge  Joseph,  b.  at  Marblc- 
head,  Mass.,  Aug.  25,  1771:  graduated  at  Harvard  1793; 
practised  law  at  Castine,  Me.,  whore  he  edited  the  Journal, 
and  at  Rutland,  Mass.;  contributed  to  Russell's  Columbian 
Centinel  and  to  Denny's  Farmer's  Museum;  published  a 
poetical  Epistle  from  Yarico  to  Inkle  (Marblehead.  1799), 
Consolatory  Odes  (1799).  and  The  Parnassian  Shop,  by 
Peter  Quince  (Boston,  1801).  D.  at  Marblehead  July  19. 
I  so;;. 

Story  (Joseph),  LL.D.,  b.  at  Marblehead,  Mass.,  Sept. 
8,1779;  graduated  at  Harvard  College  in  17'.'S:  studied 
law,  and  in  1801  commenced  practice  at  Salem  ;  was  a 
member  of  the  State  legislature  1805-08,  and  the  acknow- 


ledged leader  on  the  Republican  side,  defending  Jefferson's 
proclamation  of  embargo  as  the  only  measure,  short  of  war, 
by  which  American  commerce  could  be  protected  from  the 
ignominious  restrictions  of  the  belligerent  European  pow- 
ers. In  1808  he  was  elected  a  representative  in  Congress, 
where  he  urged  a  repeal  of  the  embargo  act,  on  the  ground 
that  it  was  a  temporary  measure,  the  purpose  of  which  had 
now  been  attained.  Having  declined  a  re-election  to  Con- 
gress, he  was  in  1810  again  chosen  a  member  of  the  State 
legislature,  of  which  he  was  elected  Speaker.  In  1811  he 
was  appointed  associate  justice  of  the  Supreme  Court  of  the 
1  .  S.,  and  in  1820  was  a  member  of  the  convention  for  the 
revision  of  the  State  constitution.  In  1829  he  was  chosen 
Dane  professor  of  law  in  Harvard  University,  a  position 
which  ne  held  for  the  remainder  of  his  life,  during  which 
the  law-school  of  which  he  was  the  head  became  the  fore- 
most one  in  the  U.S.  In  1*04  he  published  an  unsuccess- 
ful volume  of  poems  entitled  7'he  Power  of  Solitude,  und  in 

1S06  Memorial  of  the  Inhabitants  of  Salem,  a  pamphlet  ad- 
dressed to  Pies.  Jefferson  relating  to  the  infringements  by 
foreign  powers  upon  the  neutral  trade  of  the  I'.  S.  He  also 
published  many  addresses,  literary  discourses,  and  reviews, 
but  his  fame  rests  mainly  upon  his  decisions,  and  especially 
upon  his  legal  Commentaries,  of  which  the  following  are  the 
principal,  all  of  which  have  passed  through  several  editions, 
and  most  of  which  have  been  translated  into  German  :  On 
the  Law  of  Bailments  (1832),  On  the  Constitution  of  the  U.S. 
( is:;;:),  a),  the  Conflict  of  Laws,  Foreign  eted  Domestic  (1834), 
On  Equity  Jurisprudence,  as  administered  in  England  and 
America  (1835),  On  Equity  Pleadings  (1838),  On  the  Law 
of  Agency  (1839),  On  the  Law  of  Partnership  (l$4l),  On  the 
Law  of  Bills  of  Exchange  (1843),  On  the  Law  of  Promis- 
sory Notes  (1818).  He  also  edited  Chitty  On  Hills  of  Ex- 
change,  and  Abbott  On  Shipping,  and  contributed  impor- 
tant legal  articles  to  the  Encyclopaedia  Americana,  and  left 
in  MS.  a  Digest  of  Laws,  supplementary  to  that  of  Comyns. 
His  commentaries  and  written  decisions  in  his  circuit  com- 
prise 27  volumes,  and  his  judgments  in  the  Supreme  Court 
an  important  part  of  34  volumes  more.  A  collection  of  his 
Miscellaneous  Writings  was  published  in  1S52,  and  his  Life 
has  been  written  by  his  son,  William  W.  Story  (1851).  D. 
at  Cambridge,  Mass.,  Sept.  10,  1S45.     A.  II.  Guernsey. 

Story  (William  Wetmore),  son  of  Hon.  Joseph  Story, 
LL.D.,  b.  in  Salem,  Mass.,  Feb.  19,  1819;  studied  law; 
was  admitted  to  the  bar,  and  published  several  legal  books 
— Report  of  Cases  (1842—47),  Treatise  on  the  Law  of  Con- 
tracts (1844),  The  Law  of  Sale  of  Personal  Property  (1847), 
edited  the  Life  and  Letters  of  Joseph  Story  (1851);  wrote 
The  American  Question  (1S62),  Roba  di  Roma  (1862), Pro- 
portions of  the  Human  Figure  (1866),  Graffiti  d' Italia 
(1869),  A  Roman  Lawyer  in  Jerusalem  (1870),  Judas  Iscar- 
iot ;  and  has  published  five  volumes  of  poems.  As  a 
sculptor  he  is  known  chiefly  by  his  large  allegorical  statues, 
Medea,  Cleopatra,  The  African  Sibyl;  by  the  statue  of 
George  Peabody  executed  for  the  corporation  of  London; 
the  statue  of  Edward  Everett  in  the  Boston  Public  Garden  ; 
and  busts  of  his  father,  J.  R.  Lowell,  Josiah  Quinoy,  and 
Theodore  Parker.  Mr.  Story  has  resided  in  Rome  for 
nearly  thirty  years,  and  is  better  known  as  an  artist  on  the 
other  side  of  the  Atlantic  than  at  home.  He  is  a,  man  of 
ardent  temperament  and  various  accomplishments.  His 
work  is  characterized  by  beauty,  grace,  and  elegance, 
rather  than  by  originality  of  conception  or  depth  of  senti- 
ment. He  was  made  Chevalier  of  the  Legion  of  Honor  at 
Paris  Exposition  1S78.  O.  B.  Frotiunguam. 

Stosch,  von  (ALBnEcnr),  b.  Apr.  20,  ISIS;  received 
his  education  in  the  Prussian  corps  of  cadets  ;  entered  the 
29th  Infantry  in  1835  as  a  lieutenant;  held  various  special 
commands:  was  one  of  the  tutors  of  the  crown  prince  of 
Prussia,  and  accompanied  him  on  his  journey  to  the  open- 
ing of  the  Suez  Canal.  From  1866  to  1870  ho  was  director 
of  the  economy  department  of  the  ministry  of  war,  and 
together  with  Gen.  Podbielski  lie  Conned  the  main  support 
of  the  minister  Von  Roon.  During  the  war  of  1870-71  he 
was  superintendent-general  of  the  commissary  department 
of  the  German  army  in  France.  In  Doe.,  1870,  he  was 
appointed  chief  of  staff  of  the  army  of  the  Loire,  under 
the  grand  duke  of  Mecklenburg,  and  subsequently  chief 
Of  Staff  Of  the  army  of  occupation  left  in  France  after 
the  peace,  tin  Jan.  1,  1872,  when  the  department  of  tho 
navy  was  separated  from  the  war  department]  he  was  placed 
in  charge  or  the  former,  ami  has  since  worked  with  great 
siiecess  for  the  development  of  the  German  licet.  July  26, 
1870,  he  was  made  a  lieutenant-general,  1S72  general  of 
infantry,  and   1875  admiral.  AUGUST  Nikmaxx. 

Stoth'nrd  (Charles  Alfred),  son  of  the  succeeding, 
b.  in  London  in  1786 j  early  distinguished  himself  by  his 
skill  as  an  artist,  being  especially  Buocessful  in  the  deline- 
ation of  ancient  costumes.  His  best  known  painting, 
The    Death  of  Richard  II.,  was  exhibited  in   iSlO,  and 
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in  the   following  year  he   began   the  publication  of   the 
Monumental    Effigiet    oj     Great    Britain,    a    magnificent 
lories  "I'  etohings  with  descriptions,  completed  (1811-23) 
after  his  death  by  others.     He  was  selected  by  the  Anti- 
quarian Society  to  make  drawings  of  the  famous  Bayeux 
Tapestry,  and  in  1819  made  sketches  from  the  newly-dis- 
covered old  pictures  on  the  walls  of  the  Painted  Chamber 
of  the  House  of  Lords.     D.  at  Bere  Friars,  in  Devonshire, 
27,  1821,  by  the  giving  way  of  a  scaffolding  on  which 
he  was   standing. — liis  widow,  Anne  Eliza,  assisted  her 
Kenvpe,  in  the  completion  of  the  Monumental 
.  and  was  afterward  the  widow  of  the  Rev.  Edward 
;  Bhe  was  the  author  of  several  creditable  novels  writ- 
ten during  her  second  marriage;  of  the    Traditions,  Le- 
.  and  Sketches  of  Devonshire  (1838),  Handel,  his  Life, 
etc  I  I  B59  I,  and  memoirs  of  her  father-in-law  and  both  her 
husbands. 

Stothurd  (Thomas),  R.  A.,  b.  in  London  Aug.  17,1755; 
was  apprenticed  to  a  designer  of  patterns  for  the  silk-trade, 
but  soon  became  an  illustrator  of  books,  and  finally  a 
painter.  He  was  elected  fellow  of  the  Royal  Academy  in 
1  794,  and  its  librarian  in  1812.  His  illustrations  for  books 
number  more  than  4000,  among  them  being  those  for  Mil- 
ton,  Shakspeare,  Chaucer,  Spencer,  the  Pilgrim's  Progress, 
Von  Quixote,  Robinson  Crusoe,  and  Roger's  Italy.  Among 
his  licst  paintings  are — the  Canterbury  Pilgrims,  the  Flitch 
of  liar, hi.  and  Four  Periods  in  a  Sailor's  Life.  D.  in  Lon- 
don Apr.  27.  1834. 

Stouchs'burg, p.-v.,  Marion tp.,  Berks  co.,  Pa.  P. 397. 
Stough'ton,  p.-v.  and  tp.,  Norfolk  co.,  Mass.,  on  Old 
Colony  and  Providence  R.  Rs..  17  miles  8.  of  Boston,  has  fi 
churches,  a  public  library,  schools,  1  newspaper,  3  hotels, 
and  woollen  manufactories.  Business,  boot  and  shoe  mak- 
ing.    P.  4014.  D.  S.  Hasty,  Ed.  "Sentinel." 

Stoughton,  p.-v.,  Dane  co..  Wis.,  on  Chicago  Milwau- 
kee and  St.  Paul  R.  R.,  contains  7  churches,  good  schools, 
1  newspaper,  manufactories  of  brooms,  cigars,  harness, 
lie., :;  hotels,  an  extensive  carriage-factory,  and  1  mill.  P. 
985.  Geo.  W.  Curkieb,  Ed.  "Cot/bier." 

si  might  on  (Israel),  b.  in  England;  emigrated  to 
America,  and  was  one  of  the  early  settlers  at  Dorchester, 
Mass.:  was  member  of  the  general  oourt  1634-37;  denied 
somo  of  the  powers  claimed  by  the  governor  and  bis  assist- 
ants, for  which  he  was  pronounced  disabled,  but  this  judg- 
ment was  soon  revoked  :  in  1637  commanded  the  Massa- 
chusetts troops  sent  against  the  Pequot  Indians  ;  was  com- 
missioner  to  administer  the  government  of  New  Hampshire 
in  1641  ;  assistant  to  the  governor  of  Massachusetts  1637- 
4-,  and  again  in  1614.  when  he  returned  to  England.  He 
bold  large  landed  estates  in  Massachusetts,  and  gave  300 
aores  to  Harvard  College.  D.  at  Lincoln,  England,  in  1615. 
Stoughton  (John),  D.  D.,  b.  in  England  about  1S15, 
is  an  Independent  minister,  and  author  of  Lectures  on 
Tractarian  Theology  (1S43),  Notices  of  Windsor  in  the 
Olden  Time  (1844),  Spiritual  Heroes,  or  Sketches  of  the 
Puritans  (1848),  Philip  Doddridge,  liis  Life  and  Labors 
(1851),  Tin  Lights  of  the  World  (1852),  Scenes  in  other 
Lands  (1853),  Stars  of  the  East  (1853),  Ages  of  Christen- 
dom In  fur-  tin  Reformation  (1857),  The  Pen.  the  Palm,  and 
the  Pulpit  1 1858),  The  Song  of  Christ's  Flock  in  the  Twenty- 
third  Psalm  i  I860),  Windsor,  a  History  and  Description  of 
tin  CastU  iiml  tin  Town  (1862),  Church  and  State  Two  Hun- 
dred Years  Ago,  a  History  of  Ecclesiastical  Affairs  iu  Eng- 
land from  1660  to  166S  (1862),  Shades  and  Eehoes  of  Old 
London  (1867),  and  other  works;  edited  Cheever's  Wan- 
,,-  of  a  Pilgrim,  etc.  (1859)  and  Rev.  William  Walford's 
Autobiography  (1851),  and  has  written  largely  for  theolog- 
ical and  literary  periodicals. 

Stoughton  (William),  son  of  Israel,  b.  in  England 
Sept.  30,  L631 ;  was  brought  to  Massachusetts  when  an  in- 
fant :  graduated  at  Harvard  College  in  1650  ;  studied  the- 
ology; went  to  England  and  became  a  fellow  of  New  Col- 
lege,  Oxford,  but  was  ejected  at  the  restoration  of  Charles 
II.,  and  in  1662  returned  to  New  England,  where  he  ac- 
quired high  reputation  as  a  preacher,  but  declined  any  set- 
tlement as  a  pastor.  He  was  an  assistant  to  the  governor 
from  1671  In  i he  dissolution  of  the  government  in  1686,  and 
was  agent  in  England  for  the  colony  1676-79  ;  was  elected 
assistant  and  governor  in  16S6,  but  declined  to  serve;  was 
a  justice  of  the  court  and  a  member  of  Andros's  council 
1686-89,  when  he  became  one  of  the  council  of  safety  who 
deposed  and  imprisoned  Andros.  In  May,  1692.  he  be- 
came lieutenant-governor  of  Massachusetts,  and  in  Decem- 
ber chief-justice  of  the  superior  court,  over  which  he  pre- 
sided in  the  Salem  witchcraft  trials.  He  was  a  liberal  bene- 
factor of  Harvard  College,  left  a  tract  of  land  for  the  sup- 
port of  student-  there,  and  another  tract  for  the  benefit  of 
schools.     I'.  at  Dorchester  July  7,  1701. 

Stoughton  (William  L.  i.  b.  in  New  York  Mar.  20, 
1S27;  studied  law,  and   commenced  practice  at  Sturges, 


Mich.,  in  1S51 ;  was  prosecuting  attorney  1856-60  and  I".  S. 
district  attorney  1S61 ;  early  in  the  civil  war  joined  the 
army;  became  colonel  of  the  11th  Michigan  Vols,  in  1862, 
distinguishing  himself  at  the  battle  of  Stone  River;  com- 
manded a  brigade  at  Chickamauga,  Missionary  Ridge,  and 
Atlanta,  where  he  lost  a  leg,  and  was  brevetted  a  major- 
general  of  U.  S.  volunteers.  He  was  elected  attorney-gen- 
eral of  Michigan  1866  ;  Representative  in  Congress  in  1808, 
and  re-elected  in  1S70. 

Stour'bridge,  town  of  England,  county  of  Worcester, 
on  the  Stour,  manufactures  iron,  glass,  earthenware,  and 
fire-bricks,  the  latter  from  a  peculiar  kind  of  clay  called 
"  Stourbridge  clay,"  on  which  fire  has  only  a  small  effect. 
P.  8773. 

Stout'land  (formerly  Stoutsville),  p.-v.,  Camden  co., 
Mo.,  near  Gasconade  River,  on  Atlantic  and  Pacific  R.  R., 
is  a  new  and  thriving  railroad  town,  and  near  the  famous 
Lead  Mountain  ;  has  2  weekly  newspapers. 

Stouts'ville,  p.-v.,  Monroe  co.,  Mo.,  on  Salt  River  and 
on  Missouri  Kansas  and  Texas  R.  R. 

Stoutsville,  p.-v.,  Clear  Creek  tp.,  Fairfield  co.,  0.,  on 
Cincinnati  and  Muskingum  Valley  R.  R.     P.  160. 

Stove,  an  apparatus  for  retaining  and  diffusing  heat, 
either  for  warming  and  ventilating  or  for  culinary  purposes. 
Stoves  are  not  a  very  recent  invention.  A  fixed  stove 
(stuba)  was  used  by  the  Romans  in  the  times  of  the  Em- 
pire for  heating  their  baths,  and  in  Germany  and  Scandi- 
navia for  baths  and  for  hot-houses  (whence  our  partially 
obsolete  use  of  store  for  a  conservatory  or  hot-house).  In 
the  Middle  Ages  they  were  used  for  warming  dwellings. 
These  stoves  were  generally  constructed  of  brick  or  tiles, 
sometimes  of  slate  or  steatite.  They  were  large  structures, 
occupying  sometimes  the-  whole  side  of  a  room,  and  in 
Scandinavia  in  winter  their  broad  flat  surface  was,  like  the 
Oriental  divans,  the  sleeping-place  of  the  household.  The 
fire  was  kindled  at  the  bottom,  and  the  heat  and  smoke 
passed  through  various  flues  before  making  their  exit  into 
the  chimney.  These  stoves  saved  fuel,  a  matter  of  much 
importance  in  some  of  the  countries  of  Europe.  Some  of 
them  were  faced  with  porcelain  or  highly  ornamented  tiles. 
and  formed  a  stately  tower,  in  the  niches  of  which  were 
statues  of  porcelain  or  bisque.  These  were  in  the  homes 
of  the  rich.  A  specimen  of  these  porcelain  stoves  was  ex- 
hibited in  the  Swedish  department  at  the  Centennial  Expo- 
sition in  Philadelphia  in  1876.  They  have  ovens  and  flues 
for  cooking,  and  when  once  thoroughly  heated  require  feed- 
ing but  once  in  twenty-four  hours.  One  of  the  first  at- 
tempts at  making  a  stove  or  closed  fireplace  of  iron  was 
that  of  Cardinal  Polignac  in  France  about  the  beginning 
of  the  eighteenth  century.  The  cardinal  published  a  de- 
scription of  this  in  1709  under  the  assumed  name  of  Ganger. 
His  treatise  was  entitled  La  Micanique  da  Fen.  ou  I' Art  d'en 
augmenter  tes  EJ'rts.  et  d'en  diminuerla  Defense.  The  Po- 
lignac fireplaces,  as  they  were  called,  were  constructed  with 
hollow  backs,  hearths,  and  jambs  of  iron,  to  economize  the 
heat.  In  1716,  Dr.  Desaguliers  translated  and  published 
Cardinal  Polignac's  treatise  in  London,  and  modified  bis 
fireplaces  to  use  them  for  coal  instead  of  wood.  But  neither 
these  nor  the  Holland  stoves,  which  were  introduced  soon 
after  (plain  box  stoves  with  a  small  smoke-pipe  or  flue  at 
the  top,  and  a  single  door  into  which  the  wood  or  coal  was 
thrown),  ever  became  popular  in  England,  owing  to  the 
strong  prejudice  of  the  people  in  favor  of  open  and  visible 
fires.  Dr.  Franklin,  writing  of  stoves  after  the  invention 
of  his  own  in  1745,  speaks  of  a  German  stove  then  recently 
introduced  into  England,  an  iron  box  made  of  five  plates 
fastened  together  with  screws,  one  side  of  which  was  left 
open,  but  when  the  stove  was  set,  this  open  side,  with  the 
smoke-pipe,  was  in  an  ante-room,  while  the  body  of  the 
stove  projected  through  the  partition  to  warm  a  larger 
room,  the  fire  being  fed  and  the  smoke  conducted  off  in  tho 
ante-room.  There  is  possibly  a  reference  to  this  in  Bun- 
van's  Pilgrim's  Progress  among  the  things  which  Christian 
saw  at  the  House  of  the  Interpreter,  but,  if  so,  it  must  have 
been  in  use  before  1650.  Franklin's  stove  was  a  great 
advance  on  all  that  had  preceded  it.  While  it  was,  in  its 
ordinary  use.  a  fireplace,  it  was  capable  of  being  closed 
completely,  and  had  a  downward  draught,  distributing 
the  heat  through  the  air-boxes  in  its  sides,  till  at  last  the 
small  remainder  of  the  heat  made  its  escape  with  the 
smoke  through  a  flue  leading  into  the  base  of  the  chimney. 
A  register  or  "damper"  of  sheet  iron  was  introduced  into 
!ln'  descending  flue,  which  checked  and  controlled  the 
fire  to  any  desired  extent.  The  principle  of  action  was 
the  same  as  that  of  the  air-tight  stoves  which  were  intro- 
duced many  years  later,  and  the  stove  would  have  been 
air-tight  had  it  been  possible  at  that  time  to  make  the 
eastings  sufficiently  accurate  and  close-fitting.  In  1771 
and  the  years  following  Franklin  invented  several  other 
stoves — one  for  burning  bituminous  coal  which  would  con- 
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sume  its  own  smoke  and  had  a  downward  draught;  and  an- 
other intended  for  the  same  purpose,  having  a  basket  grate 
(i r  cage,  with  movable  bar.-:  ;it  the  top  and  bottom,  supported 
by  pivots  at  its  centre,  and  which,  after  being  tilled  and 
kindled  at  the  top,  could  be  inverted,  and  bo  made  to  burn 
from  the  base.  The  next  inventor  of  stoves,  ovens,  and 
heating  and  cooking  apparatus  was  Benjamin  Thompson, 
Count  Rumford.  Between  1785  and  17'Jj  this  eminent  phi- 
losopher devised  several  improvements  in  stoves,  ovens, 
an 1 1  cooking  and  heating  contrivances,  all  intended  to 
economize  fuel  and  heat.  The  box  stove  now  in  the  State- 
house  in  Richmond,  Vn.,  bearing  date  1770,  is  one  of  the 
so-called  Holland  stoves,  and  was  probably  imported  from 
England,  as  the  castings,  though  rude,  are  better  than  Amer- 
ican castings  of  that  day. 

Previous  to  1825  the  use  of  stoves,  generally  of  the  box 
pattern,  and  very  rude,  was  confined  to  shops  and  offices,  bar- 
rooms of  hotels,  school-houses,  court-houses,  and  churches 
in  the  cities  and  larger  villages.  In  the  country  the  churches 
were  not  usually  warmed,  but  the  matrons  and  older  women 
carried  their  foot-stoves,  and  the  men  protected  their  feet 
from  the  cold  by  stout  leather  overshoes,  technically  known 
as"  boxes."  In  a  few  of  tin:  urnst  wealthy  families  in  the  cities 
canncl  and  other  English  coal — "  sea  coal  "  was  the  general 
term  for  it — was  burned  in  imported  grates,  or,  in  some 
instances,  in  the  Rumford  stove  lined  with  fire-brick.  A 
somewhat  larger  number,  but  only  in  the  cities  and  larger 
villages,  used  the  Franklin  stove,  burning  wood  and  mak- 
ing an  open  fireplace  of  it.  The  Franklin  coal  store,  as  he 
invented  it,  was  not  much  used  in  this  country.  As  for  the 
rest  of  the  world,  they  used  the  old  open  capacious  fire- 
place,  in  which  were  deposited  in  the  course  of  the  year 
many  cords  of  fire-wood.  Wood  was  cheap  in  those  days. 
For  the  parlor  there  was  a  smaller  fireplace,  but  this  was 
only  used  on  great  occasions.  A  huge  brick  oven  adjoined 
the  kitchen  fireplace,  and  required  a  large  quantity  of  dry 
wood  to  heat  it.  The  cheapness  of  fuel,  the  cheerfulness 
of  an  open  fire,  and  the  great  weight  and  roughness  of 
the  castings  of  the  stoves  of  those  days,  prevented  any 
general  use  of  them  either  for  cooking  or  heating;  and 
though  the  old  box  stove  had  an  oven  over  the  fire  and  a 
boiler-hole  on  the  top,  it  could  scarcely  be  called  a  cook- 
ing stove.  Up  to  the  year  1835  stoves  in  the  U.  S.  were 
made  almost  exclusively  in  blast  furnaces,  and  directly 
from  the  ore,  instead  of  being  made  in  foundries  or  cupola 
furnaces  from  pig  iron,  as  they  now  are:  and  they  were 
Consequently  much  heavier  and  ruder  than  now,  and  had 
loose  and  imperfect  joints.  Most  of  them  were  made  in 
the  furnaces  of  New  Jersey  and  Pennsylvania,  though  a 
few  were  east  quite  early  in  the  furnaces  at  Coldspring, 
N.  Y.,  and  at  Salisbury  and  Canaan,  Conn.,  and  from 
1820  to  1835  a  considerable  business  was  done  in  stove- 
making  in  Rutland  CO.,  Vt.  During  the  period  from 
I"''"'  to  1820  or  1825,  though  there  were  some  slight  modi- 
fications of  form,  there  was  no  material  progress  made  in 
the  construction  of  Btoves.  Those  for  heating  purposes 
were  either  made  on  the  old  German  plan — box  stoves — 
to  which  an  oven  was  sometimes  added,  placed  directly 
over  the  fire,  or  on  Franklin's  plans  of  a  portable  and 
partly  open  fireplace.  For  cooking  purposes  Count  Rum- 
ford's  cooking  stoves  or  ranges  lined  with  fire-brick  or 
Soap  stone,  and  with  a  ventilating  oven,  which  had  been 
Introduced  into  New  York  City  as  early  as  1798,  and  into 
Boston  about  1800, were  gradually  coming  into  use,  though 
as  yet  only  English  or  Welsh  coal  and  wood  were  used  for 
fuel.  The  stove-  east  in  Pennsylvania  and  New  Jersey 
were  mostly  either  Franklin  or  box,  although  a  few  Rum- 
fords  had  been  cast  at  heavy  expense  for  particular  cus- 
tomers in  New  York  City;  but  the  Vermont  Btoves  were 
but  slight  variations  from  Rumford's  patterns.  Among  the 
patterns  made  by  these  Vermont  stove- makers,  whose  works 
were  at  Pittsford  and  perlmps  some  other  points  in  Rutland 
co.,  Vt.,  were  the  Rumford  heating  stove,  the  James's  cook 
stove,  the  Con  a  lit.  cook  sto\  e.  and  the  Fanner's  stove.  These 
were  made  as  early  as  1820,  and  perhaps  earlier.  Two 
brothers  by  the  name  of  Granger,  of  Pittsford.  were  the 
pioneers  in  this  business.  After  the  opening  of  the  Erie 
and  Champlain  canals,  the  introduction  of  steamboats  on 
n:i  I  tgable  m  ers,  and  the  ftrsl  small  beginnings  in  railroad 
tr.i\  el.  the  facilities  for  transportation  for  heavy  goods  were 

bo  much  increased  that  the  manufacture  of  Btoves,  and  es- 
pecially of  cooking  BtOVeS,  E became  a  leading  industry. 

As  yet,  these  were  universally  wood  Btoves,  bul  the  an- 
thracite coal,  which  was  coming  into  use  in  blast  f  iruaces 
and    wherever    a  high   degree    of   beat    WaS    required    ami    a 

very  strong  draught  was  possible,  was  destined  to  create  d 
revolution  in  stoves.    The  fust  attempts  to  nee  it  in  New 

York    and    Philadelphia    were    failures.       Jordan    L.    Mott 

and  James  Wilson,  both  of  -New  York,  made  self  feeding 
itovea  between  1827  and  1831   which  would  bum  the  Eng 

lish  or  Welsh  coal-,  and  were  an  inipi -o\  ement  OD  all   pre- 


vious inventions  ;  but  it  was  not  until  1833,  when  Mr,  Mott 
had  demonstrated  that  an  anthracite  fire  could  be  made 
successfully  from  nut  and  pea-sized  coals,  and  that  the 
depth  of  the  column  of  coal  in  his  .-elf  feeder-  must  be  in 
direct  proportion  to  its  size,  the  largest  coal  requiring  the 
highest  column,  that  anthracite  coal  stoves  became  sala- 
ble. An  immense  mass  of  refuse  coal  and  screenings  had 
accumulated  at  the  great  ooalyards  on  the  Schuylkill.  In 
18ijo,  .Mr.  .Mott  purchased  tins  mass  of  refuse,  had  it 
screened  into  nut  and  pea  sizes,  and  Bnipped  to  New  York, 
and  sold  it  to  the  purchasers  of  his  stoves.  Early  in  the 
same  year  he  erected  a  small  cupola  furnace  and  cast  hie 
stove-plates  from  pig  iron  of  the  best  quality,  (luting  them 
to  prevent  their  cracking.  This  was  the  first  attempt  to 
make  stove-plates  from  pig  iron  and  to  make  the  plates 
light,  even,  and  smooth:  its  speedy  failure  was  predicted, 
but.  it  proved  so  .successful  that  before  the  close  of  L835 
other  cupola  furnaces  were  erected  in  Sew  York,  and  in 
Albany  that  of  W.  V.  Many  A  Co.,  built  for  another  pur- 
pose, was  utilized  for  making  stove-easting.-  of  g 1  qual- 
ity by  .Joel  Rathbone,  who  had  then  recently  entered  upon 
the  business  of  .-tove  manufacture.  This  was  the  begin- 
ning of  the  immense  stove  business  of  that  city.  Provi- 
dence, R.  I.,  commenced  about  the  tame  time  the  manu- 
facture, which  is  still  extensively  carried  on  there.  The 
first  cooking  stoves  manufactured  in  Albany  were  of  the 
old  ten-plate  oval  pattern,  with  oven  above  the  lire  and 
a  single  hole  on  the  top.  These  were  followed  by  the 
saddle-bag  pattern,  having  the  oven  in  the  middle  over 
the  fire,  and  the  stove-collur  and  pipe  over  it,  while  on 
either  side  was  an  oval  projection  with  a  boiler-hole  on  a 
level  with  the  stove-top  ;  these  projections  resembling  very 
closely  an  inverted  pair  of  saddle-hags.  The  next  pattern 
■was  the  horse-block  (so  called  from  the  rear  portion  of  the 
stove,  which  contained  the  oven,  being  a  step  higher  than 
the  front).  The  rotarj*  stove,  having  a  movable  top  re- 
rolved  by  means  of  a  crank,  so  as  to  bring  anj  desired 
vessel  directly  over  the  fire,  was  another  invention  of  about 
this  period.  Then  came  the  Buck  stove,  both  for  wood 
and  coal,  having  the  fire  above  the  oven  and  reversible 
flues,  which  carried  the  heat  and  llame  around,  behind,  and 
below  the  oven  before  reaching  the  smoke-pipe,  which  was 
nearly  on  a.  plane  with  the  oven-floor.  There  have  been 
hundreds  of  modifications  of  this  pattern— with  two  ovens, 
one  on  each  side  of  the  fire;  with  the  fire  on  one  side  and 
the  oven  behind  it;  with  ovens  above,  on  either  side.  etc. — 
but  in  all  of  them  the  reversible  flue  has  been  the  predomi- 
nating feature.  In  heating  stoves  there  has  been  a  great 
variety  of  forms,  and  some  new  principles  have  been  intro- 
duced, though  many  of  these  seem  to  have  been  anticipated 
by  the  inventions  of  Dr.  Neil  Arnott,  an  eminent  British 
philosopher  ami  philanthropist.  The  problem  of  adapting 
the  heating  stove  to  the  use  of  anthracite  coal,  and  utilizing 
it'  great  hca  t -producing  power  economically .  was  one  which, 
simple  as  it  now  seems,  was  solved  with  great  difficulty. 
Dr.  Xott.  president  of  Union  College,  and  one  of  the  most 
eminent  philosophers  and  mechanical  geniuses  id' his  time. 
spent  years  of  time  and  thousands  of  dollars  in  perfecting 
stoves  for  the  combustion  of  anthracite.  The  self-feeder 
had  been  invented  in  New  York,  but  one  of  its  applications 
was  a  devieo  of  Dr.  Nott  ;  and  the  base-burning  principle 
was  undoubtedly  discovered  by  him  and  applied  to  Beveral 
Btoves, though  others  seein  to  have  hit.  upon  the  same  prin- 
ciple with  no  knowledge  of  his  discovery.  Thus,  Dr.  Arnott"- 
'•  perfected  "  .-love  or  "  Ihenmuneter  "  BtOVO,  which  he  had 
in  use  in  L836,  and  of  which  he  gave  the  invention  t"  the 
British  people,  was  self-feeding  and  base-burning,  ami  he 
described  in  1837  a  contrivance  for  removing  the  clinkers 
from  its  grate  without  extinguishing  the  tire.  His  stove 
was  also  wonderfully  economical,  the  tire  being  kept  up 
in  his  library,  without  once  going  out,  fir  the  entire  cold 
season,  and  maintaining  a  uniform  temperature  of  G0°  to 
0;i°  P.  (he  stat.s  that  with  the  same  fuel  he  could  have 
maintained  a  higher  temperature),  with  a  combustion  of 
Only  Six  pounds  of  WelBh  stone  coal  in  the  twenty -four  hours. 

The  name-  best  known  in  this  country  in  connection  with 
these  heating  stoves  and  fireplace  heaters  using  coal  a-  a 
fuel,  after  Dr.  Nott,  are  Alexander  Bradley  of  Pittsburg, 
Pa.:  ht.  Horace  Bushnell  of  Hartford,  Conn.;  Tread  well, 
.1.  s.  Perry,  Joel  R  ithbone,  8,  H.  Ransom,  and  D.  u.  Lit 
tlefield  of  Albany  ;  Latrobe  of  Baltimore  j  Jordan  L.  Mott, 
.1.  Wilson,  SToule  -v.  Sabbaton,  Gould  Ihorp,  and  W. 
Sanford  of  New  York;  Anson  Atwood,  no*  or  Brooklyn, 
wln»  is  believed  to  have  introduced  the  hot  air  oi  !  i 

facilitate  combustion  and  radiation  of  heat ;  Frost,  Moore, 

Spear  of   Philadelphia,  and  others. 

In  the  cooking  stoves   and  !i\cd  and  portable  ranges  the 

number  of  inventors  and  manufacturers  is  still  lai 

of  the  most  original  and  ingenious  inventors  of  cooking 

stove    was  Rev.  P.  P.  Stewart  of  Troy,  whose  stovi 

ami  with  Borne  modifications  still  are,  very  popular.     Dr. 
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Nott  also  in  vented  several  excellent  cooking  stoves.  Albany, 
Troy.  New  York  City,  and  Buffalo  ;  Philadelphia  ami  Pitts- 
burg in  Pennsylvania  ;  Cleveland,  Dayton,  and  Cincinnati 
in  Ohio;  Chicago,  St.  Louis,  Milwaukee,  Boston,  Provi- 
dence, Portland,  Manchester,  Wheeling  in  West  Virginia, 
and  Norwich,  Conn.,  have  each  a  number  of  manufactories 
.  engaged  in  the  production  of  stoves,  ranges,  and 
The  efforts  of  the  stove-makers  during  the  last 
thirty  years  have  been  directed  rather  toward  completing  the 
adaptati  >n  of  the  principles  of  self-feeding,  base-burning, 
ling,  and  the  anti-clinker  arrangement  to  Btoi  68, 
and  greater  accuracy  and  perfection  of  the  castings,  than 
to  the  discovery  of  any  new  principles.  In  some  instances 
have  been  honestly  made  to  the  discovery  of  some 
of  the  principles  named,  when  investigation  proves  that 
they  had  been  discovered  and  used  many  years  before.  The 
portable  range,  a  large-sized  cooking  stove,  but  with  a  hot- 
water  arrangement,  is  one  of  the  more  recent  improvements 
in  stove  manufacture.  They  are  well  constructed,  have  all 
the  improved  facilities  for  labor-  and  fuel-saving,  and  are 
particularly  noteworthy  for  the  perfection  of  their  castings 
and  finish.  One  or  two  manufacturers  make  stoves  entirely 
of  steatite  or  soapstone.  These  retain  the  heat  for  a  long 
time,  and  require  but  a  small  amount  of  fuel,  as  they  uti- 
lize the  whole  which  they  consume. 

Another  class  of  stoves  are  those  using  either  gas  or 
petroleum  oil  as  fuel.  The  gas  stoves  are  convenient  for 
summer  use,  and  are  in  demand  among  housekeepers  with 
small  families  for  the  preparation  of  the  lighter  meals; 
but  the  smell  of  the  burning  gas  and  soot  is  offensive,  and 
all  attempts  to  use  them  for  heating  purposes  have  proved 
objectionable.  In  many  towns  and  cities,  also,  the  price 
of  gas  is  so  high  that  they  are  not  economical.  Six  or 
eight  patterns  of  petroleum  stoves  have  been  patented, 
and  are  now  on  the  market.  Most  of  them  have  been  ob- 
jectionable from  the  odor  of  the  kerosene  or  petroleum  oil, 
the  supposed  necessity  of  having  an  open  reservoir  of 
water  over  the  oil  to  prevent  its  becoming  vaporized  by  the 
heat,  and  the  danger  of  leakage  and  vaporization  of  the 
oil  which  attended  their  use.  Two  of  the  recently-patented 
stoves  of  this  kind  dispense  with  the  water-reservoir — 
Sharp's,  by  a  plate  lined  with  asbestos  between  the  lighted 
wicks  ami  the  oil,  and  the  Florence  (Edwards's  patents),  by 
a  zinc  plate  elevated  on  pillars  and  having  a  current  of  cool 
air  constantly  passing  between  this  plate  and  the  closely- 
covered  and  soldered  oil-reservoir.  In  other  respects,  the 
Florence  is  an  improvement  on  all  preceding  petroleum 
stoves,  the  reservoir  of  oil  being  of  cast  iron  cast  in  one 
piece  and  galvanized,  while  the  others  are  of  tinned  sheet 
iron  either  stamped  or  soldered,  the  soot  and  products  of 
combustion  being  consumed  by  the  stove,  all  odor  or 
deterioration  of  the  air  being  prevented  by  the  peculiar 
construction,  and  the  stove  being  provided  with  a  three- 
hole  boiler-plate,  as  well  as  a  flat-iron  heater  and  two 
excellent  ovens.  (The  last  two  items  are  also  in  Sharp's 
and  some  of  the  others.)  The  cooking  cylinder  can  be 
removed,  and  a  heating  cylinder,  with  downward  draught 

Estimate  of  Stove  Manufacture  in  the  U.  S.  1876. 
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and  great  heating  power,  illuminating  the  room  as  well  as 
heating  it,  can  be  substituted  for  it.  For  the  purposes  for 
whiob  it  is  designed  this  seems  to  be  a  decided  advance  on 
former  inventions. 

The  preceding  table,  furnished  for  this  article  by  John 

5.  Perry,  Esq.,  of  Albany,  a  former  president  of  the  Na- 
tional Stove  Manufacturers'  Association,  gives  the  statistics 
of  the  stove  manufacture  in  the  U.  S.  for  the  year  ending 
Apr..  1S7C.  It  docs  not,  we  believe,  include  furnaces  nor 
soapstone,  gas,  or  petroleum  stoves.        L.  P.  Brockett. 

Stove  Creek,  tp.,  Cass  co.,  Neb.     P.  480. 

Stow,  p. -v.  and  tp.,  Oxford  Co.,  Me.,  on  Saco  River. 
P.  427. 

Stow,  p.-v.  and  tp..  Middlesex  co.,  Mass.,  on  Marlbor- 
ough branch  of  Fitchburg  R.  R.     P.  1813. 

Stow,  tp.,  Summit  co.,  0.     P.  925. 

Stow  (Baron),  D.  D.,  b.  at  Croydon,  N.  H.,  June  16, 
1S01;  graduated  at  Columbian  College,  D.  C,  in  1S25; 
edited  the  Columbian  Star  1S25-27;  became  pastor  of  the 
Baptist  church  at  Portsmouth,  N.  II.,  in  1827,  of  the  Bald- 
win Place  church,  Boston,  in  1832.  and  of  the  Rome  street 
church  in  1848.  He  was  prominent  in  the  missionary  en- 
terprises of  the  denomination,  and  president  of  the  trus- 
tees of  Newton  Theological  Seminary.  Besides  numerous 
contributions  to  religious  periodicals,  he  published — Me- 
moir of  Harriet  Dow  (1832),  Helen's  Pilgrimage  (1835), 
History  of  the  English  Baptist  Mission  to  India  (1835),  The 
Danish  Mission  on  the  Coast  of  Coromandel '(1837),  Daily 
Manna  (1842),  Question-Book  of  Christian  Doctrine  (1848), 
Christian  Brotherhood  (1859),  First  Things  (1859),  and,  in 
conjunction  with  Rev.  S.  F.  Smith,  The  Psalmist,  a  collec- 
tion of  hymns  largely  used  by  the  Baptist  denomination 
(1849).  His  Life  has  been  written  by  R.  H.  Neale  (1870). 
D.  in  Boston  Dec.  27,  1S69. 

Stow  (JonN).  b.  in  London  about  1525;  a  tailor  by 
trade,  he  acquired  a  taste  for  antiquarian  studies,  to  which, 
from  the  age  of  about  forty,  he  devoted  himself  with  great 
assiduity  and  amidst  many  difficulties,  which  reduced  him 
to  such  indigence  that  at  the  age  of  eighty  he  was  consti- 
tuted, by  royal  letters  patent,  a  licensed  public  beggar, 
being  recommended  to  charity  on  the  ground  that  he  had 
''compiled  and  published  diverse  necessary  books  and 
chronicles."  His  principal  works  are — A  Summarie  of 
Englysh  Chronicles  (1561),  Summarie  of  Englysh  Chron- 
icles Abridged  (1566),  Annales,  or  a  Generall  Chronicle  of 
England  from  Brute  vnto  this  Present  Yeare  of  Christ 
(15S0),  A  Sitrvay  of  London  (159S),  and  The  Successions 
of  the  History  of  England,  probably  a  fragment  of  a  larger 
work  (163S).  All  of  these  works  have  passed  through 
many  editions,  with  additions  and  continuations  by  vari- 
ous editors.     D.  Apr.  5,  1605. 

Stow  Creek,  tp.,  Cumberland  co.,  N.  J.     P.  1122. 

Stowe,  tp.,  Allegheny  co.,  Pa.     P.  739. 

Stowe,  p.-v.  and  tp.,  Lamoille  co.,  Vt.,  on  Watcrbury 
River,  has  a  picturesque  mountain-peak  called  "  The 
Nose,"  and  is  the  nearest  point  to  Mount  Mansfield.  P. 
2049. 

Stowe  (Calvin  Ellis),  D.  D.,  b.  at  Natick,  Mass.,  Apr. 

6,  1S02:  graduated  at  Bowdoin  College  in  1S24,  and  in 
1S2S  at  Andover  Theological  Seminary;  was  assistant  pro- 
fessor of  sacred  literature  at  Andover,  and  assistant  editor 
of  the  Boston  Recorder  1828-30 ;  professor  of  languages 
in  Dartmouth  College  1830-33,  biblical  literature  in  Lane 
Seminary  1833—50,  and  of  natural  and  revealed  religion  in 
Bowdoin  College  1850-52.  In  1S52  he  became  professor  of 
sacred  literature  in  Andover  Seminary,  resigning  the  office 
in  1S64.  In  1832  he  married  Harriet  Elizabeth  Beecher. 
In  1836  he  was  sent  by  the  State  of  Ohio  to  examine  the 
public-school  systems  of  Germany;  upon  his  return  he 
published  a  report  on  Elementary  Education  in  Europe, 
which  was  distributed  at  the  public  expense  to  every  school 
district  in  Ohio,  and  was  also  adopted  by  the  legislatures 
of  several  other  States.  He  translated  from  the  German 
Jahn's  History  of  the  Hebrew  Commonwealth  (182S) ;  pre- 
pared, from  the  Prseleetiones  of  Lowth  a  volume  of  Lec- 
tures on  the  Sacred  Poetry  of  the  Hebrews  (1829);  com- 
menced an  Introduction  to  the  Criticism  and  Interpretation 
of  the  Bible,  of  which  only  vol.  i.  was  published  (1835), 
and  the  Origin  and  History  of  the  Books  of  the  Bible  (Part 
I.,  containing  the  New  Testament.  1S6").  He  has  also 
published  several  addresses  and  educational  reports,  and 
contributed  largely  to  religious  periodicals. 

Stowe  (Harriet  Elizabeth  Beecher),  daughter  of 
Lyman  Beecher  and  wife  of  the  preceding,  b.  at  Litchfield, 
Conn.,  June  14,  1S12  :  taught  for  several  years  at  Hartford, 
and  in  1832  was  married  to  Prof.  Stowe,  then  of  Lane  Sem- 
inary, Cincinnati,  O.  In  1849  she  published  The  May- 
floieer,  or  Sketches  of  the  Descendants  of  the  Pilgrims,  and 
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in  ISM  commenced  in  the  Notional  Era  of  Washington  a 
serial  story  which  was  published  separately  in  1852  under 
the  title  Uncle  Tarn's  Cabin,  and  attained  a  rapid  and 
almost  unparalleled  success  at  home  and  abroad ;  within 
ten  years  there  had  been  made  from  it  two  or  three  French 
versions  and  more  than  a  dozen  German  ones.  It  has  also 
been  translated  into  Danish,  Swedish,  Portuguese,  Span- 
ish, Italian,  AVelsh,  Russian,  Polish,  Hnngarian,  Wendish, 
Wallochian,  Armenian,  Arabic,  Romaic,  Chinese)  and  Jap- 
anese. In  185.3  she  put  forth  a  Key  to  Uncle  Tom's  Cabin} 
in  which  were  set  forth  the  main  facts  upon  which  the 
story  was  based,  together  with  many  incidents  in  corrob- 
oration of  its  truthfulness.  In  1853  she  accompanied  her 
husband  and  her  brother  to  Europe,  and  upon  her  return 
published  Sunny  Memories  of  Foreign  Lands  (1854).  Her 
subsequent  writings  have  usually  first  appeared  in  period- 
icals, especially  in  the  Atlantic  Monthly  and  in  the  Hearth 
and  Home,  of  which  she  was  for  a  time  one  of  the  editors. 
Among  these,  as  published  separately,  are — Dred,  a  Tale 
of  the  Great  Dismal  Sioamp,  subsequently  published  under 
the  title  Nina  Gordon  (1859);  The  Minister's  Wooing 
(1859),  The  Pearl  of  Orr'a  hland  (18fi2),  Agnes  of  Sor- 
rento (1S63),  Old  Town  Folks  (1869),  My  Wife  and  I 
[1872). 

Stow'ell  (William  Scott),  Baron,  b.  at  Haworth, 
Durham,  Oct.  17,  1745,  the  son  of  a  merchant  of  New- 
castle; was  educated  at  Oxford,  where  he  took  his  degree 
in  1704;  became  a  fellow,  then  a  tutor,  and  in  1774  pro- 
fessor of  ancient  history  in  the  university  ;  studied  law, 
and  was  called  to  the  bar  in  1780  ;  rose  rapidly  in  his  pro- 
fession, becoming  advocate-general  in  1787,  and  shortly 
afterward  judge  of  the  consistory  court  and  vicar-general 
of  the  ecclesiastical  province  of  Canterbury,  and  in  1798 
judge  of  the  high  court  of  admiralty  and  a  privy  council- 
lor, lie  was  knighted  in  1788,  and  in  1791  was  unan- 
imously returned  to  Parliament  for  the  University  of  Ox- 
ford, retaining  his  seat  until  the  coronation  of  George  IV., 
when  he  was  raised  to  the  peerage.  He  was  the  elder 
brother  of  John  Scott,  Lord  Eldon.     D.  Jan.  28, 1836. 

Stoyes'town,  p.-b.  and  tp.,  Somerset  co.,  Pa.    P.  288. 

Strabane',  tp.,  Adams  co.,  Pa.     P.  1547. 

Strabismus.  See  Squinting,  by  E.  Darwin  Hud- 
son, M.  D. 

Stra'bo,  b.  at  Amasia,  Pontus,  in  the  latter  part  of  the 
first  century  B.  C,  received  an  excellent  education  ;  studied 
philosophy  under  Xcnarchus,  and  undertook  extensive  trav- 
els in  Asia  Minor,  Egypt.  Greece,  and  Italy.  At  a  mature 
age  he  wrote  a  history,  which  is  lost,  and  a  geography  in 
17  books,  which  has  come  down  to  us  nearly  entire,  and  the 
value  of  which  to  us  is  so  much  the  greater  as  it.  contains  a 
great  number  of  historical  notes.  I),  in  the  reign  of  Ti- 
berius, after  a.  d.  21.  Editions  by  Kramer  (3  vols..  18(4- 
52)  and  Meineke  (3  vols.,  1852-53).  English  translation 
by  Falconer  and  Hamilton  (3  vols.,  1854-57).  The  French 
translation,  made  by  La  Porte  du  Theil,  Coray,  and 
Gossellin,  at  the  command  of  Napoleon  I.  (5  vols.,  1S05- 
19),  is  very  rich  in  notes. 

Strach'an  (John),  D.  D.,  b.  at  Aberdeen,  Scotland, 
Apr.  12,  1 77S  ;  graduated  at  the  University  of  Aberdeen 
in  1796;  studied  theology  at  St.  Andrew's;  taught  a  vil- 
lage school  until  1799,  when  he  emigrated  to  Canada,  where 
he  taught  school  at  Kingston  ;  took  orders  in  the  Episco- 
pal Church  ;  was  ordained  priest  in  1804,  and  appointed 
to  a  mission  at  Cornwall,  where  he  conducted  a  grammar 
school;  became  rector  of  York  in  1812,  executive  council- 
lor in  1818,  archdeacon  of  York  in  1S25,  and  bishop  of 
Toronto  in  L839.  From  ISIS  onward  he  was  a  political 
loader,  and  the  Canadian  insurrection  of  1837-38  grew  out 
of  the  strife  between  his  party  and  that  headed  by  W.  L. 
Mackenzie.  The  establishment  of  Trinity  College,  Toronto, 
was  in  a  great  measure  owing  to  his  exertions.  D.  at  To- 
ronto Nov.  1,  1867. 

Strachey  (William),  b.  in  England  about  1585;  was 
the  first  secretary  to  the  colony  of  Virginia  161 0—1 2,  hav- 
ing luen  shipwrecked  on  the  Bermudas  1609  with  dates, 
Bomers,  and  Newport;  wrote  A  True  Reportory  of  (/" 
Wracks  and  Redemption  of'  Sir  Thomas  Gates,  upon  and 
from  the  Islands  of  the  Bermudas,  in  Purohas's  Pilgrims 
(vol.  [v.  Iil>.  i\.  cap.  vi.),  upon  which  Shakspcnrc  appears 
to  have  drawn  in  his  description  of  a  ^torm  in  the  Tempest 
— an  inference  strengthened  by  the  reference  in  the  same 
drama  to  the  "  still-vexed  Bermootb.es;"  compiled  for  the 
Colony  in   Virginia    Britannia,  Lowes   Divine,  Morall,  on-/ 

Martial/  (London.    Ito.    1612)  j    and   was  author    of    HistOrXS 

<.,"  Travzrfe  into  PVrarcntia  /:.'-./ c.::.\.r,  written  as  c-irh  as 
1618,  and  first  published  bj  the  Hakluyt  Society  from  an 
original  MS.  (No.  6,  L849)  under  the  editorship  of  Richard 
M.  Major— a  quaint  and  \aluahle  work,  which  has  but  re- 
cently supplied  the  means  of  correcting  the  falso  details  of 


the  early  history  of  Jamestown  (especially  in  relation  to 
Pocahontas)  which  have  been  so  often  repeated  upon  the 
authority  of  Capt.  John  Smith.  Strachey  projected  a  larger 
work,  of  which  this  volume  forms  but  "  the  first  and  second 
books  of  the  first  decade."  The  time  and  place  of  his 
death  arc  unknown. 

Stradel'la*  town  of  Italy,  province  of  Pavia,  about  17 
miles  N.  E.  of  Voghera.  Stradclla  was  a  fortified  town  of 
some  importance,  but  was  dismantled  toward  the  close  of 
the  fifteenth  century.  It  is  now  a  place  of  considerable 
industry.     P.  of  commune,  8075. 

Stradclla  (AlessANDRO),  b.  in  Naples  1645;  bore  the 
flattering  title  of  "Apollo  della  Musica."  His  oratorio, 
San  (iiaranni  Battista,  and  his  opera,  La  Forza  delV  Amor 
PatemOj  were  much  admired.  As  a  writer  of  sonars,  too, 
in  the  sacred  style,  he  excelled.  His  fame  rests  chiefly  on 
the  oratorio,  his  singing  in  which  at  the  church  of  St.  John 
Lateran  in  Koine  is  said  to  have  disarmed  the  assassins  who 
had  gone  there  to  take  his  life.  D.  in  (Jenoa,  assassinated 
by  a  jealous  rival,  in  1678.  0.  B.  Fhothingham. 

Stradiva'rius  (Antonio),  b.  at  Cremona,  Italy,  in  1G44; 
learnt  the  art  of  making  violins  and  other  string  instru- 
ments from  Nicolo  Amati,  under  whom  he  worked  for  sev- 
eral years;  in  16G8  began  to  make  violins  marked  with 
his  own  signature,  and  by  degrees  not  only  rivalled,  but 
even  outshone,  his  master.  His  best  instruments  were  made 
in  the  period  between  1700  and  1725,  and  command  from 
$1000  to  $3000.     D.  Dec.  17,  1737. 

Strafford,  county  of  S.  E.  New  Hampshire,  bordering 
upon  Maine,  watered  by  numerous  streams  and  crossed  by 
several  railroads.  The  surface  is  generally  rocky  and  un- 
even, but  the  valleys  contain  some  good  land.  There  arc 
numerous  manufactories  of  boots  and  shoes,  cotton  and 
woollen  goods,  leather,  and  lumber.  Staples,  potatoes,  In- 
dian corn,  oats,  barley,  hay,  wool,  and  dairy  products. 
Cap.  Dover.     Area,  675  sq.  m.     P.  30,243. 

Strafford,  p. -v.  and  tp.,  Strafford  co.,  N.  II.     P.  1669. 

Strafford,  p.-v.  and  tp.,  Orange  co.,  Vt.     P.  1290. 

Strafford  (Tfiomas  Wentwouth),  Earl  of,  b.  in  Lon- 
don Apr.  13,  1503;  studied  at  Cambridge;  travelled  on  the 
Continent ;  married  at  the  age  of  eighteen  ;  at  twenty-one 
came  into  possession,  by  inheritance,  of  large  estates  ;  was 
knighted  and  returned  to  Parliament  for  the  county  of 
York,  sitting  in  several  successive  sessions,  in  which  he 
became  prominent  as  an  opponent  of  the  court,  an  asso- 
ciate of  Hampden  and  Pym,  and  was  once  imprisoned  for 
his  bold  opposition  to  the  royal  will.  But  in  1028  he  went 
suddenly  over  to  the  king's  side;  was  created  Baron  Went- 
worth,  then  viscount,  lord  president  of  the  council  of  the 
North,  a  privy  councillor  in  1620,  and  lord  deputy  of 
Ireland  in  1633.  His  rule  in  Ireland  was  harsh  and  de- 
spotic, treating  the  country  as  one  conquered  in  war  and 
wholly  at  the  mercy  of  the  victor;  and  he  acquired  the 
designation  of  ''the  bad  earl."  It  was  his  boast  that  in 
Ireland  he  had  made  the  king  "as  absolute  as  any  prince 
in  the  whole  world."  In  Jan.,  1610,  he  was  created  earl 
of  Strafford,  and  the  title  of  lord  lieutenant  of  Ireland 
was  conferred  upon  him,  and  soon  afterward  he  was  ap- 
pointed to  command  against  the  Scots.  The  royal  troops 
were  routed,  and  Charles  I.  accepted  the  terms  which  the 
Scots  demanded.  Strafford  had  come  to  be  obnoxious  as, 
with  Laud,  the  upholder  of  all  the  wrongful  and  oppressive 
measures  of  the  king,  and  was  moreover  hated  by  the  libe- 
rals as  a  renegade  from  their  side.  He  foresaw  the  coming 
peril,  and  when  Charles  was  compelled  to  summon  a  new 
Parliament,  begged  to  be  sent  back  to  Ireland  ;  but  the  king 
sacredly  promised  that  not  a  hair  of  his  head  should  bo 
hurt,  and  he  braved  the  issue.  The  famous  "  Long  Parlia- 
ment "'  convened  Nov.  3,  1610,  mid  within  eight  days  Pym 
;i]ipe:ired  before  the  liar  of  the  House  of  Lords  and  in  the 
name  of  the  House  of  Commons  impeached  Strafford  of  an 
attempt  to  overthrow  the  public  liberties  and  subvert  the 
public  rights,  lie  defended  himself  personally,  imd  with 
Buch  ability  that  the  Commons  abandoned  their  original 
impeachment  and  passed  a  bill  of  attainder.  The  Peers 
were  fairly  overawed  by  the  fierce  attitude  of  the  Commons, 
and  dared  not  refuse  their  assent  to  the  bill,  which  was 
sent  to  Charles  for  his  sanction.      The  king  wished  to  gave 

his  minister)  for  whose  safety  he  had  pledged  himself,  but 
w;i-  muni  by  ii jiprchciision  of  a  violent  revolution,  and 
reluctantly  gave  ids  assent,  and  Strafford  was  brought  to 

the  I. lock  on  Tower  Hill  May  12,  1611.  That  lie  had  been 
proved  guilty  <>f  no  crime  which  by  the  strict  letter  of  the 
law  was  :i  capital  one  is  certain,  and  the  bill  of  attainder 

was  in  fart  :i  retrospective  law,  justifiable  only  on  grounds 
sufficient  to  warrant  any  other  revolutionary  proceeding. 
But,  whatever  may  he  slid  of  the  OOOrSC  of  the  Commons 
in  passing  the  hill,  tin-  conduct  of  Charle-  I  in  -(Tiding 
Strafford  to  tho  block  for  acts  which  he  had  himself  approv- 
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cd  and  sanctioned,  and  after  solemn  pledges  that  he  should 
sutler  no  harm,  is  one  of  the  deepest  Btains  upon  his  mem- 
ory. The  act  of  attainder  was  reversed  In  1662,  after  the 
restoration  of  Charles  II..  and  the  estates  of  Strafford  were 
n.,i., .,  |  d.     His  Letters  and  Despatches,  edited  by 

Dr.  Knowles,  were  printed  in  1739;  his  Life  has  been  writ- 
ton"  bj   Eli    Lbetfc  Cooper  (1874).  A.  H.  Guernsey, 

Struglm,  v.,  Washington  tp.,  Van  Wert  co.,  0.     P.  68. 

Straight  University,  at  New  Orleans,  La.,  incorpo- 
rated in  L869,  and  open  to  all  without  regard  to  race  or 
s,\.  It  is  intended  to  embrace  departments  of  theology, 
li,v,  mediciiir.  collegiate,  normal,  and  academic.  In  the 
of  1872  73  the  faculty  consisted  of  10  instructors,  and 
were  12'.'  students,  of  whom  2:1.1  were  males  and  196 
females;  of  these,  294  were  in  the  elementary  department, 
S5  in  the  preparatory  and  academical  department.  Ill)  in 
the  normal  department,  and  20  in  the  collegiate,  medical, 
and  theological  departments. 

Strain  (Isaac  (J.),  b.  at  Roxbury,  Pa.,  in  1821 :  entered 
the  navy  as  midshipman:  in  1845,  at  the  head  of  a  small 
party,  made  explorations  in  the  interior  of  Brazil,  and  in 
1848  in  Lower  California.  In  1849  he  crossed  South  Amer- 
ica from  Valparaiso  to  Buenos  Ayres,  publishing  a  narra- 
tive  of  this  journey  under  the  title  The  Cordillera  and  the 
Pampa  (1853).  In  1850  he  was  for  a  short  time  attached 
to  the  Mexican  boundary  commission.  He  afterward  com- 
manded an  expedition  to  explore  a  route  for  a  ship-canal 
;irru-s  the  Isthmus  of  Panama,  the  party  suffering  extreme 
hardships  and  losing  several  of  its  members;  an  account 
of  this  expedition,  compiled  from  his  papers  by  J.  T.  Head  ley, 
appeared  in  Harper's  Magazine  in  1856.  In  1856,  in  the 
steamer  Arctic,  he  made  soundings  which  demonstrated  the 
practicability  of  a  telegraphic  cable  between  the  U.  S.  and 
Great  Britain.     D.  at  Aspmwall  May  15,  1857. 

Strait,  tp.,  Dorchester  co.,  Md.     P.  987. 

Strait's,  tp.,  Carteret  co.,  N.  C.     P.  991. 

Straits  Settlements,  including  Malacca.  Pcnang  or 
Prince  of  Wales  Island,  with  the  province  of  Wellesley  on 
the  continent,  and  Singapore,  were  made  a  separate  depend- 
ency of  the  British  crown  in  1853,  and  placed  under  the 
governor-general  of  India.  On  Feb.  I,  1867,  the  connection 
with  India  ceased,  the  province  became  a  crown  colony,  and 
is  administered  by  a  governor  residing  at  Singapore.  The 
British  possessions  of  1215  sq.  m.  are  inhabited  by  308,097 
persons;  the  native  Malay  states  of  the  peninsula  (Queda, 
Perak,  Salangor,  Rambow,  and  Johor)  are  bound  to  the 
English  crown  by  treaties,  and  number  21,460  sq.  m.,  with 
209,000  inhabitants.  One  thousand  English  troops  and  a 
few  vessels  are  sufficient  in  time  of  peace  to  maintain  order 
in  the  interior  and  punish  piracy.  But  the  revolt  in  Perak 
in  1875-76  demanded  greater  exertions.  The  English  sup- 
ported the  legitimate  heir,  but  he  was  hated  by  the  higher 
classes.  The  resident  official,  Mr.  Birch,  was  murdered, 
and  the  English  had  to  order  native  troops  from  India, 
European  soldiers  from  England,  and  to  raise  local  troops 
in  Malacca.  In  Mar.,  1876,  they  succeeded  in  capturing 
the  chief,  and  quiet  was  restored.  But  a  regular  adminis- 
tration is  still  wanted  in  these  countries.  Every  one  takes 
what  he  can,  and  bloody  feuds  and  devastations  of  the 
country  are  the  results.  Meanwhile,  the  Chinese,  who  were 
expected  to  immigrate  in  large  numbers,  but  who,  as  well 
known,  are  not  very  warlike,  have  turned  away  to  other 
countries  better  governed.  E.  Schlagintweit. 

Stral'sund,  town  of  Prussia,  province  of  Pomerania, 
on  the  narrow  strait  which  separates  the  island  of  RUgen 
from  the  mainland,  has  a  good  harbor  and  is  strongly  for- 
tified. It  is  an  old  town  (founded  in  1209),  and  played 
quite  a  conspicuous  part — first,  as  a  member  of  the  Han- 
seatio  League,  then,  during  the  Thirty  Years'  war,  as  a 
fortress,  after  which  time  it  fell  to  Sweden,  which  kept  it 
till  1815.  It  has  a  very  old-fashioned  and  quaint  but  neat 
and  interesting  appearance,  and  carries  on,  besides  its  man- 
ufactures of  tinware,  paper,  tobacco,  oil,  spirits,  and  mir- 
rors, an  extensive  export-trade  in  grain,  wool,  cattle,  and 
horses.     P.  26,731. 

Stramonium  [Lat.],  a  drug  consisting  of  the  seeds 
and  leaves  of  Datura  Stramonium,  an  annual  plant  of  the 
natural  order  Solanacere,  growing  rankly  as  a  weed 
throughout  almost  all  the  temperate  and  warmer  countries 
Of  the  world.  The  herb,  called  "  thornapple,"  and  in  this 
country  also  "  Jamestown  weed."  is  a  hardy  plant,  found 
mostly  in  rank  soil  near  the  habitations  of  men.  Its  aver- 
ago  height  ie  aboat  three  feet.  It  has  an  erect  stem,  with 
many  branches  beset  with  large  triangular  leaves  irregu- 
larly sinuate  and  dentate.  The  flower  is  large,  white,  soli- 
tary; the  fruit,  a  large,  fleshy,  four-celled  capsule,  thickly 
covered  with  sharp  spines.  The  Beeds  are  flat  and  of  a 
dark-brown  color.  Both  leaves  and  Beeds  contain  an  alka- 
loid, datttria,  closely  analogous,  both  in  chemical  proper- 


ties and  poisonous  character,  to  atropia,  the  alkaloid  of 
belladonna.  Medicinally,  stramonium  is  a  duplicate  of 
belladonna,  and  is  used  for  similar  purposes.  Une  of  its 
most  frequent  employments  is  for  the  relief  of  asthmatic 
attacks,  for  which  purpose  the  dried  leaves  or  powdered  root 
are  smoked.  Stramonium  is  a  powerful  poison,  the  effects 
being,  again,  identical  with  those  of  belladonna. 

Edward  Curtis. 
Strange  (Sir  Robert),  b.  on  Pomona,  one  of  the  Ork- 
ney Islands,  about  1721  :  studied  painting,  but  in  1745, 
having  joined  the  army  of  the  Pretender,  was  obliged  to 
conceal  himself;  afterward  went  to  Paris,  where  he  became 
a  pupil  of  Le  Bas,  the  famous  engraver,  and  in  1751  estab- 
lished himself  in  London  as  an  historical  engraver,  in 
which  department  of  art  he  acquired  great  eminence,  and 
has  been  styled  "  the  father  of  the  line  manner  of  engrav- 
ing in  Britain,"  and  was  knighted  in  1787.    He  published  A 

Desrriplivt    ('<<tttfi><fit>:    •>/  J'irtnn:s,  rtv.  coflcetcd  raid  drawn 

by  Sir  Robert  Strange  ( 1709),  and  An  Inquiry  into  the  Rise 
and  Establishment  of  the  Royal  Academy  of  Arts  (1755; 
new  cd.  1850).  A  collection  of  fifty  of  his  principal  en- 
gravings has  been  issued  in  a  magnificent  atlas,  and  his 
Memoirs,  by  James  Dennistoun,  appeared  in  1S55.  I).  in 
1792. 

Stran'ger,  p. -v.  and  tp.,  Leavenworth  co.,  Kan.  P. 
1323. 

Strang'foru  (Percy  Clinton  Sydney  Smythe),  Vis- 
(hint,  b.  in  1780;  was  educated  at  Trinity  College,  Dub- 
lin, and  in  1801  succeeded  his  father  as  sixth  viscount  in 
the  Irish  peerage,  previous  to  which  be  had  been  for  a  short 
time  secretary  of  legation  at  Lisbon,  where  he  made  a  trans- 
lation of  the  poems  of  Camoens.  He  was  subsequently 
employed  in  the  diplomatic  service,  being  sent  as  ambas- 
sador to  Portugal  in  1806,  to  Sweden  in  1S17,  to  Turkey  in 
1820,  and  to  Russia  in  1825;  and  in  1825  was  raised  to  the 
English  peerage  as  Baron  Penshurst.  He  was  an  ardent 
lover  of  the  fine  arts  and  of  literature,  a  frequent  contrib- 
utor to  the  Gentleman's  Magazine  and  to  Notes  and  Queries, 
and  vice-president  of  the  Society  of  Antiquaries.  His 
Poems  from  the  Portuguese  of  Luis  de  Camoens,  with  Rt  - 
marks  on  his  Life  and  Writings,  was  first  published  in  1803. 
D.  in  1845. — His  son,  Percy  Allen  Frederick,  who  suc- 
ceeded his  elder  brother  as  eighth  viscount  (b.  1825,  d. 
1869),  was  a  contributor  to  various  periodicals,  and  2  vols. 
of  his  S'/rrtrd  Writ i itffK,  Pnl it ictd,  Geographical,  and  So- 
cial, appeared  soon  after  his  death. 

Stran'gles,  in  the  horse,  is  an  abscess  which  occurs 
between  the  branches  of  the  lower  jaw.  If  possible,  induce 
the  animal  to  eat.  Foment  the  throat  thoroughly,  and  as 
soon  as  the  sore  comes  to  a  head,  open  it,  and  recovery 
generally  follows.  Sometimes,  however,  the  lymphatic 
glands  appear  to  be  inflamed,  and  occasionally  metastatic 
abscess  appears  in  distant  parts  of  the  body.  This  disease 
is  considered  contagious,  ami  there  is  a  similar  infectious 
disease  of  swine  called  also  "strangles." 

Strangula'tion  [remotely  from  the  Gr.  vrpayyiXr),  a 
'•halter"]  denotes,  primarily,  the  mechanical  closure  of 
the  air-passages  of  the  neck,  so  as  to  prevent  respiration. 
Death  by  strangulation  is  speedy,  but  there  may  be  a 
chance  of  recovery  for  a  considerable  period.  Artificial 
respiration,  stimulant  applications  to  the  extremities  and 
chest,  and  of  ammonia  to  the  nostrils,  should  be  tried. 
Only  when  all  other  means  have  tailed  ,-hould  the  galvanic 
battery,  a  dangerous  instrument,  be  employed.  After  ap- 
parent recovery,  death  may  speedily  ensue  from  secondary 
causes. 

Stran'gury  [Gr.  <TTpayf,  a  "drop,"  and  ovpetv,  to  "  uri- 
nate "],  a  suppression  of  the  urine.  The  name  is  especially 
applied  to  such  suppression  when  it  depends  on  the  pres- 
ence of  spasm  or  tenesmus  of  the  urethra.  It  may  be 
caused  by  the  too  free  use  of  Spanish-fly  blisters  or  of  oil 
of  turpentine,  or  it  may  attend  the  presence  of  calculi  in 
the  bladder.  The  warm  bath,  hot  fomentations,  mucilagi- 
nous dri  iks,  bland  enemata,  and  the  like  will  usually  re- 
lieve the  untoward  symptom. 

Strasbourg',  or  Strass'btirg,  fortified  town  of  Alsace, 
owes  its  prosperity  chiefly  to  the  political  and  military  im- 
portance of  its  location  in  the  great  pass  which  connects 
France  and  Germany,  and  bas  been,  from  old  times,  at 
once  a  much-contested  strategical  point  and  a  flourishing 
centre  of  industry  and  commerce.  It  is  in  a  beautiful 
plain  on  the  111,  the  Brenseh,  and  the  Rhine-Marne  Canal, 
3  kilometres  AV.  of  the  Rhine,  and  forms  the  connection 
between  the  railways  of  Southern  Germany  and  France. 
It  is  not  well  built,  the  streets  being  narrow  and  the  houses 
high,  as  is  generally  the  case  in  fortified  places;  since  the 
Franco-German  war,  however,  it  has  become  more  open 
ami  regular,  as  those  parts  which  were  destroyed  by  the 
bombardment  have  been  rebuilt,  and  the  fortifications 
which  the  Germans  are  erecting  leave  more  space  for  tho 
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development  of  the  city.  The  most  remarkable  of  its 
public  buildings  is  the  cathedral,  with  a  tower  142  metres 
high,  the  highest  in  Europe.  The  first  foundation  of  this 
building  is  said  to  have  been  laid  in  510  by  Chlodwig,  but 
this  older  structure  was  destroyed  by  lightning  in  IIM17. 
In  1015,  Bishop  Werner  of  Hapsburg  laid  a  new  founda- 
tion, and  in  1275  the  main  building  was  finished.  The 
tower  was  commenced  in  1277  by  Erwin  von  Stein  bach, 
and  completed  in  1439  by  J.  Hiiltz  of  Cologne.  Among 
the  many  curiosities  which  this  building  contains  is  tho 
famous  clock  (made  1547-80),  representing  our  planetary 
system  and  its  constellations.  Besides  the  cathedral,  the 
church  of  St.  Thomas,  founded  in  1031,  and  containing  the 
monument  of  Marshal  Saxe,  and  the  New  Church,  are 
noticeable.  Other  interesting  buildings  are — tho  palace, 
containing  the  lecture-rooms  of  the  university,  the  former 
palace  of  the  prefect,  the  exchange,  the  palace  of  the  com- 
mander,  the  academy,  the  fruit-hall,  the  depot,  the  post- 
office,  etc.  In  the  Gutenberg  Square  stand*  the  statue  of 
Gutenberg  ;  in  t  lie  Kleber  Square,  that  of  Gen.  J.  B.  Kleber. 
A  German  university  was  opened  May  1,  1S72,  and  numer- 
ous educational  and  benevolent  institutions  exist.  Com- 
merce and  industry  flourish  in  consequence  of  the  favorable 
situation  ;  by  river  navigation  the  city  communicates  with 
the  Netherlands  and  Switzerland.  Important  tobacco- 
factories  are  in  operation,  numerous  breweries,  printing 
establishments,  oil  and  saw  mills,  wool-spinning  establish- 
ments, manufactures  of  oilcloth,  straw  hats,  gloves,  paper- 
hangings,  chocolate,  mustard,  goose-liver  pies,  soap,  can- 
dles, chemicals,  musical  instruments,  furniture,  jewelry, 
etc.  The  cultivation  of  vegetables,  fruits,  and  flowers  is 
considerable.  The  surrounding  country  is  fertile  ami 
beautiful,  studded  with  fine  villas.  Along  tho  Rhine  the 
city  possesses  line  forests.  The  fortifications  are  very  im- 
portant. Under  French  dominion  the  city  had  a  strong 
bastioned  ciroumvaUation,  but  since  it  has  become  part  of 
the  German  empire  a  now  system  of  fortification  has  been 
applied,  consisting  of  a  number  of  large,  strong  forts  sur- 
rounding the  inner  fortifications,  so  that  an  army  can  en- 
camp between  the  city  and  the  forts,  while  the  city  is  en- 
tirely protected  from  the  enemy's  fire  by  the  outer  forts. 
P.  85,05  I. 

Strasbourg  was  founded  by  the  Romans  under  the  name 
of  Argentbratum.  During  the  Middle  Ages  it  was  one  of 
the  most  powerful  free  cities  of  the  German  empire;  its 
citizens  defeated  the  bishops  and  lords  of  tho  surrounding 
country  in  numerous  battles.  Sept.  SO,  1681,  Louis  XIV. 
captured  it,  and  by  the  Peace  of  Ryswick  he  retained  it. 
By  tho  Peace  of  Frankfort  (1871)  it  returned  to  Germany, 
and  is  now  the  seat  of  the  civil  and  military  government 
of  Alsace-Lorraine.     (See  Bombardment  and  SlEOB.) 

Augtst  Niemann. 
Stras'burg,  p. -v.,  Franklin  tp.,  Tuscarawas  co.,  0.,  on 
Sugar  Creek.     P.  142. 

Strasburg,  p.-b.  and  tp.,  Lancaster  co.,  Pa.,  at  S.  ter- 
minus of  Strasburg  branch  of  Pennsylvania  R.  R.,  has 
several  manufactories,  a  thriving  trade,  and  1  weekly 
newspaper.     P.  of  b.  1008;  of  tp.  1864. 

Strasburg,  p. -v.,  Davis  tp.,  Shenandoah  co.,  Va.,  on 
N.  branch  of  Shenandoah  River,  at  tho  junction  of  Har- 
per's Ferry  and  Valley  branch  of  Baltimore  and  Ohio 
R.  R.  with  Manassas  di\  [eion  of  Washington  City  Virginia 
Midland  and  Great  Southern  R.  R. ;  was  the  scene  of  a 
notablo  defeat  of  the  Union  forces  under  Gen.  Banks  by 
'•  Stonewall  "  Jackson,  May  21,  1862.  P.  580. 
Strassburg.    Sec  Strasbourg. 

Strat'egy  [Fr.  atratigie]  is,  in  general  terms,  the  sci- 
ence of  military  command;  or,  in  a.  mure  precise  tceh- 
nology  of  military  art  and  science,  it.  is  the  art  of  directing 
troops  upon  decisive  points,  or  of  manoeuvring  armies 
within  a  theatre  of  war,  but  beyond  the  range  of  an  ene- 
my's cannon.  Including  all  combinations  which  may  lead 
to  the  profitable  display  of  tactical  skill  or  win  a  campaign 
without  joining  issue  in  buttle,  this  is  obviously  the  mosl 
important  branch  of  the  military  art.  lis  principles  arc 
well  established,  hut  only  superior  generalship  can  under 
tho  varying  conditions  of  actual  warfare  so  reconcile  its 
requirements  with  those  of  the  other  branches  of  tho  art — 
engineering,  logistics,  and  tactic- — as  to  derive  the  maxi- 
mum advantage  from  a  campaign.  A  fault  in  tactics  may 
forfeit  strategic  advantages,  or  tie-  display  of  the  most 
faultless  skill  on  the  field  of  battle  may  lead  to  no  decisive 

result  where  strntegi n-ideration-  ha\  c  been  neglect,, I. 

Strategic  point-,  in  military  pari, e,  are  simply  80.00  ofa 

jects  and  localities  as  have  for  the  time  being  an  important 
or  decisive  influence  upon  military  operations,  either  from 
their  military  strength  or  geographical  location,  or  for 
political  considerations.  Strategic  lines  arc  in  a  like  tech- 
nical   sense    the    rOUteE    of    communieut  ion    IV,, in    liases    of 

oporation  upon  the  objective  points.     These"  points  "  may 


therefore  embrace  large  areas  of  country,  and  the  "  lines  " 
may  be  many  miles  in  width.    (See  War.)   R.  N.  Scott. 

Strafford,  town  of  England,  comity  of  Essex,  on  tho 
Lea,  I  miles  N .  K.  of  London,  has  several  breweries,  corn- 
mills,  shipbuilding  slips,  and  manufactories  of  chemicals 
and  carriages.     P.  15,994. 

Stratford,  p. -v.,  cap.  of  Perth  co.,  Ont.,  Canada,  on  tho 
river  Avon,  at  the  crossing  of  Grand  Trunk  Railway  and 
it-  Buffalo  and  Goderich  division.  It  has  extensive  repair- 
shops,  a  fine  railway-station,  good  water-power,  extensive 
manufactures,  a  town-hall,  and  :;  weekly  newspapers.  It 
is  an  inland  port  of  entry.     P.  4313. 

Stratford,  p. -v.  and  tp.,  Fairfield  CO.,  Conn.,  on  Long 
Island  Sound,  at  the  mouth  of  llousatonic  River  and  at  junc- 
tion of  Xaugatuck  with  New  York  and  -New  Haven  R.  R., 
is  one  of  the  oldest  towns  of  the  State,  and  is  noted  for 
beautiful  rural  scenery,  for  refined  society,  and  as  the  birth- 
place or  residence  of  several  persons  distinguished  in  the 
history  of  Connecticut.     P.  3032. 

Stratford,  p. -v.  and  tp.,  Coos  co.,  N.  H.,  on  Connecti- 
cut River  and  on  Grand  Trunk  R.  R.     P.  886. 

Stratford,  p. -v.  and  tp.,  Fulton  co.,  X.  Y.,  on  Canada 
Creek,  includes  v.  of  Nicholsville.     P.  1103. 

Stratford  de  Rcdcliffe  (Stratfi.ru  CAHsmo),  Vis- 
cot  Ni.  b.  in  London  Jan.  0,  1788;  was  educate. 1  at  Eton 
and  Cambridge;  in  1S07,  while  still  an  undergraduate,  re- 
ceived an  appointment  in  the  foreign  office,  and  in  1809 
was  made  secretary  of  embassy  at  Constantinople.  Re- 
turning to  England,  ho  re-entered  the  university,  and  in 
181,'i  took  his  degree  of  M.  A.  In  1814  he  was  sent  as 
minister  to  Switzerland,  in  1820  on  a  special  mission  to  the 
TJ.  S..  in  1824  to  Russia,  and  in  1825  as  ambassador  to 
Turkey.  Diplomatic  intercourse  having  been  interrupted 
by  the  naval  battle  of  Xavarino,  he  returned  to  England; 

was   returned  to  the  House  of  Commons   for  govern -nt 

boroughs  until  1841,  when  he  was  again  sent  as  ambassador 
to  Turkey,  retaining  that  position  till  1S58,  during  which 
time  his  influence  at  the  Ottoman  court  was  very  great,  and 
always  exercised  in  favor  of  reforms,  especially  those  in- 
volving the  amelioration  of  the  condition  of  the  Christian 
population  of  Turkey.  Ho  was  raised  to  the  peerage  in 
1852,  and  was  made  knight  of  tho  Garter  in  1809.  He 
has  published  an  essay,  Why  am  I  a  Christian/  (1873), 
and  a  drama,  Alfred  the  Cheat  in  Athelney  ( 1876). 

Stratford-OIl-Avon,  town  of  England,  county  of 
Warwick,  on  the  Avon,  has  .1872  inhabitants.  The  house 
in  which  Shakspeare  was  born  is  still  preserved ;  that  in 
which  he  died  has  been  razed. 

Strath'am,  p.-v.  and  tp.,  Rockingham  co.,  N.  IL,  on 
Grand  Bay  and  on  Concord  and  Portsmouth  R.  R.  P. 
769. 

Strath'clyde,  or  Scottish  Cumbria,  an  independ- 
ent kingdom  formed  in  S.  W.  Scotland  at  the  dissolution 
of  the  ancient  Britannic  confederacy,  and  consisting  chiefly, 
as  its  name  imports,  of  the  broad  valley  or  dale  of  Clyde. 
The  capital  was  tho  fortress  of  Alclyde.  now  Dumbarton. 
The  annals  of  its  sovereigns  are  involved  in  deep  ob- 
scurity, little  more  than  their  names  being  known.  It  fell 
to  the  crown  of  Scotland  early  in  the  twelfth  century,  was 
held  for  some  years  by  Prince  David  as  an  independent 
kingdom,  and  was  permanently  united  to  Scotland  on  his 
accession  to  the  throne  in  1124. 

Strathnairn' (Right  Hon.  Hues  Henry  Rose),  Baron, 

son  of  the  late  Right  lion.  Sir  George  II.  Rose.  I,,  in  1803  : 
educated  at  Berlin  (his  father  being  British  minister  there), 
and  entered  the  British  army  as  ensign  in  1^20;  attained 
the  rank   of  lieutenant-colonel   (by   purchase)   in   1839 ; 

served  in  the  Syrian  campaign  1840-41,  in  the  Eastern 
campaign  1854—55,  and  as  queen's  commissioner  at  tho 
head-quarters  of  the  French  army,  and  wounded  before 
Sebastopol.  Throughout  tho  Indian  mutiny  (1857-58) 
lu-  i landed  the  Central  India  field  force,  making  ex- 
tended marches  and  lighting  many  BUOCessful  actions,  re- 
ceiving for  his  eminent  services  the  thanks  of  Parliament 
and  pi tion  to  tho  rank  of  lieutenant-general  1860,  be- 
side- tl rder  of  <;.  c.  B.     He  subsequently  succeeded 

Lord  Clyde  as  oommander-in-ohief  in  India,  and  during 
his  term  the  queen's  forces  were  united  with  those  of  the 
late  l  a-t  India  Company.  In  1865  he  took  command  of 
the  British  forces  in  Ireland;  was  raised  to  the  peerage  in 
1866;  promoted  to  bo  general  in  1867,  and  in  1869  was 
appointed  to  tho  command  of  the  Royal  Horse  Guards. 
In  1870  he  resigned  his  command  ill  Ireland. 

Stratli'roy,  p.-v.,  Middlesex  co.,  Ont.,  Canada,  on  the 
river  Sydenham   and   on  Great  Western    Railway,  40  miles 
E.  of  Sarnia.     It  has  manufactures  of  woollens,  oaBtingSj 
agricultural  tools,  etc.,  and  supports  3  weekly  news: 
P.  3232. 
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Stratification  and  Stratum.  See  Geology,  by 
Prop.  .1.  W.  Dawson,  LL.D.,  and  Geology,  Chemical,  by 
Prop.  t.  Sti  rri   Hi  nt,  LL.D. 

Strat'ton,  tpM  Edgar  co.,  111.     P.  1621. 

Stratton,  p.-v.  and  tp.,  Windham  co.,  Vt.,  at  the  head 
of  Deerfield  River.     P.  294. 

Strat'tonville,  p.-b.,  Clarion  tp.,  Clarion  co..  Pa.     P. 

s t  r;i  n  hi n it.  town  of  Bavaria,  on  the  Danube,  has  sev- 
eral good  educational  institutions  and  an  active  trade  in 
corn  and  cattle.     P.  11,480. 

Strauss  (David  Fkiemiich),  b.  in  Ludwigsburg.  Wiir- 
tembcrg,  Jan.  27,  1S08.  His  parents  lived  in  moderate  cir- 
stances j  bis  chief  talent  seems  to  have  been  inherited 
from  his  mother.  As  a  child  he  was  retiring  and  of  weak 
constitution,  but  fond  of  study  and  thorough  in  his  acqui- 
sitions. At  an  excellent  school  in  Blaubeuren  and  at  the 
University  of  Tubingen  he  pursued  his  classical  and  theo- 
logical course  with  zeal  and  independence;  Baur  was  one 
of  his  teachers  in  both  places.  In  philosophy  he  was  at 
first  repelled  by  Kant,  but  attracted  by  Schelling,  Jacobi, 
and  the  famous  German  mystic  Jacob  Bohine,  following 
also  with  eagerness  the  new  revelations  of  Kerner  and 
others  on  "the  dark  side  of  nature"  and  in  the  sphere  of 
the  so-called  animal  magnetism.  In  the  latter  part  of  his 
course  he  was  strongly  influenced  first  by  Schleiermacher, 
but  chiefly  by  Kegel,  whose  severe  and  comprehensive  sys- 
tem, sufficient,  a.s  was  supposed,  for  all  things,  was  just  com- 
ing into  general  notice.  Schleiermacher's  lectures  on  the  life 
of  Jesus,  which  Strauss  heard  in  Berlin  in  1831,  ami  He- 
gel's logic,  were  the  preludes  to  the  Leben  Je*n  of  Strauss, 
which,  published  in  1835,  made  an  epoch  in  the  history  of 
German  theology.  This  work  was  written  in  the  course  of 
a  year,  while  he  was  Jicpetent  at  Tubingen  (since  1S32), 
when  the  author  was  only  twenty-seven  years  of  age.  In 
the  learned  world  of  Germany  it  brought  matters  to  a  crisis, 
both  in  respect  to  biblical  criticism  and  the  relations  of  faith 
to  speculation  (4th  ed.  1840;  translated  into  English  by 
Marian  Evans  (George  Eliot),  Lond.,  1846;  New  York, 
1850;  into  French,  by  Littre,  4  vols..  1840).  Strauss  lays 
down  in  the  preface  the  general  principle  that  nothing 
which  is  supernatural,  neither  prophecy  nor  miracle,  can 
be  historical.  The  force  of  his  criticism  of  details  rests  on 
this  assumption.  He  resolves  all  the  supernatural  elements 
of  the  gospel  story  into  myths  ;  his  hypothesis  is  known  as 
the  "  mythical  theory  " — that  is,  the  transforming  of  popu- 
lar religious  beliefs  into  facts  supposed  to  have  been  real- 
ized in  the  life  of  Christ.  The  work  had  the  merit  of 
bringing  together  all  the  scattered  objections  to  the  life  of 
Christ,  and  shaping  them  into  a  theory.  But  unless  the 
supernatural  cannot  be  manifested,  the  underlying  theory 
falls  to  the  ground.  In  his  concluding  essay  he  applies  the 
Hegelian  logic  to  the  life  of  Christ  in  such  a  way  that, 
though  he  denies  the  facts  as  historical,  he  yet  admits  that 
there  are  certain  essential  ideas  at  their  basis.  Historical 
Christianity  is  true,  not  as  history,  but  as  idea.  The  He- 
gelian philosophy  is  to  be  substituted  for  Christianity.  The 
work  was  written  in  a  clear  and  trenchant  style,  at  once 
popular  and  scientific.  It  was  replied  to  by  some  of  the 
most  eminent  divines  in  Germany  (such  as  Neander  and 
Tholuck)  and  in  other  countries.  In  1837-38,  Strauss  re- 
plied to  his  critics  in  several  Streitschriften  (3  vols.)  and  in 
1838  in  Zwei  friedliche  Blatter.  He  lost  his  theological  po- 
sition at  Tubingen  (a  full  account  of  the  ecclesiastical  pro- 
ceedings, including  the  letters  of  Strauss,  is  given  by  Weiz- 
saeker  in  the  JahrbUcher  f.  deutsche  Tkeologie,  1875,  4th 
part ).  and  became  a  teacher  in  Ludwigsburg  and  Stuttgart. 
He  was  called  to  be  professor  of  dogmatics  and  church 
history  in  Zurich  in  1839,  but  was  deprived  of  his  chair  by 
a  popular  insurrection,  though  retaining  for  life  half  his 
salary.  In  1839  he  published  a  volume  of  Oharakteri*tiken 
und  Kritiken}  embracing  essays  on  Sehleiermacher,  Daub, 
and  Kerner,  on  animal  magnetism  and  modern  possessions, 
etc.  In  1841  he  was  married  to  a  once-celebrated  actress, 
Agncse  Schebcst,  but  their  characters,  says  Zeller,  were  so 
incompatible  and  the  marriage  so  unhappy  that  they  sep- 
arated by  mutual  consent  after  five  years.  The  wife  lived 
in  Stuttgart  until  her  decease,  Dec.*22,  1S70.  In  1S40-41 
be  attempted  to  do  for  theology  what  he  supposed  he  had 
accomplished  for  the  life  of  Christ.  Under  the  title  Die 
ehrxatliehe  Qlaubenalehre  in  ihrer  geschxchtlichen  Sntwieke- 
hiwj,  etc.  (2  vols.,  which  reached  a  second  edition)  he  tried 
to  resolve  the  whole  of  theology  into  philosophy.  But  this 
work,  though  learned  and  acute,  made  a  comparatively 
slight  impression.  Having  thus,  in  his  opinion,  disposed 
of  historical  and  dogmatic  Christianity,  he  betook  himself 
for  twenty  years  to  general  literature,  interspersed  with  po- 
litical speeches  and  action,  leading  the  life  of  a  wanderer 
from  city  to  city.  In  1847  he  published  a  pamphlet,  Der 
Itomnntiker  auf  dem    Throne  der  C'dsarcn,   an    ingenious 


parallel  between  Julian  the  Apostate  and  King  Frederick 
William  IV.  of  Prussia,  made  up  chiefly  of  apt  and  sharp 
citations.  In  the  revolutionary  period  of  184S  he  failed 
in  an  attempt  to  be  elected  to  the  noted  Frankfort  Par- 
liament, but  he  was  chosen  to  represent  his  native  town 
in  the  diet  of  Wurternberg,  where,  to  the  surprise  of  his 
adherents,  he  denounced  democracy,  and  in  his  very  latest 
work  he  takes  special  pains  to  disparage  republican  in- 
stitutions. His  political  views  are  contained  in  Seeks 
Theolofjisch-politiscke  Yolksreden  (1S4S).  In  1849  he 
published  Schubart's  Leben  in  seine  n  Brief  en  (2  vols.). 
In  1851  appeared  a  memorial  of  one  of  bis  friends.  Chris- 
tian Marklin;  in  1855,  the  Life  and  Writing*  of  Ntcode- 
mus  Friechlinj  representing  the  German  culture  of  the  six- 
teenth century.  In  1857  he  produced  a  more  important 
work,  the  Life  of  Ulrich  eon  Hutten  (2  vols. ;  an  abridged  cd. 
1871)j  prepared  for  Bucking's  edition  of  Hutten's  works; 
and  in  1S60  a  volume  of  Hutten's  Conversations.  It  was 
here  first  that  he  so  highly  eulogized  and  vindicated  the 
German  nationality,  which  he  afterward  advocated  in  such 
a  brilliant  style  in  his  correspondence  with  Ilenan  (1870). 
In  1862  he  revived  the  memory  of  a  German  rationalist 
of  high  critical  attainments — a  forerunner  of  Lessing — 
Hermann  Samuel  Reimarus.  These  and  other  literary  and 
biographical  works,  all  wrought  out  with  aesthetic  care, 
added  to  his  reputation  for  general  scholarship.  In  1864 
he  returned  to  theology  in  the  attempt  at  writing  another 
life  of  Christ  under  the  title  Das  Leben  Jam  fur  das 
deutsche  Yolk  bearbextet.  The  school  of  Baur  of  Tubingen 
and  the  progress  of  historical  criticism  had  effectually  sup- 
planted the  mythical  theory  of  Strauss's  first  Leben  Jesn. 
His  object  in  the  second  work  is,  in  general,  to  show  what 
remains  of  Christ  for  the  people  after  German  criticism 
has  had  its  full  course.  And  he  still  grants  that  "  Chris- 
tianity is  a  moral  and  spiritual  power  in  the  earth  :"  that 
"we  cannot  do  without  it,  nor  can  it  be  lost;"  that  Jesus 
"stands  foremost  among  those  who  have  given  a  higher 
ideal  to  humanity."  In  1 SG5  he  reviewed  Schleiermacher's 
Life  of  Christ,  then  first  published,  in  a  work  entitled  Der 
Ohristus  des  Glaubens  una  der  Ghristtu  der  Geechichte.  In 
I860,  under  the  title  Die  Halben  und  die  Ganzen,  he  criti- 
cises the  half-theology  of  Schenkel  even  more  severely 
than  he  does  the  unbending  orthodoxy  of  Hcngstenberg. 
His  essays  on  Yoltaire  (1870;  3d  ed.  1S72)  were  prepared 
for  the  Princess  Alice,  and  are  praised  for  their  critical 
skill  and  elegant  diction  as  standing  by  the  side  of  Gothe's 
Wahrheit  und  Dxchtung.  His  last  work.  The  Old  Faith 
and  the  Nexo,  a  Confession,  appeared  in  Oct.,  1872.  It  is 
intended  to  give  the  result  of  his  life's  thought  and  work. 
It  rapidly  went  through  7  eds.  in  Germany,  was  pub- 
lished in  French,  and  in  an  English  version  by  Mathilde 
Blind  in  London  and  in  New  York  (1873).  It  has  been 
full}*  reviewed  by  Prof.  Vera  of  Naples,  Prof.  Huber  of 
Munich,  Dr.  Kauwenhoff,  professor  at  Leyden,  and  Dr. 
Nippold  of  Berne.  From  the  philosophical  side  it  was 
most  ably  criticised  by  Prof.  Ulrici  of  Halle  in  his  Zeit- 
sch rift  fur  Philosophic  (vol.  xvi.,  1873;  translated  and 
edited  with  full  notes  by  Dr.  Krauth,  provost  of  the  Uni- 
versity of  Pennsylvania,  Philadelphia,  1S74;  comp.  Presby- 
terian Quarter/i/,  Apr.,  1874).  The  Old  Faith  and  the  Neva 
undertakes  to  answer  four  questions — viz.  (1)  "Are  we  still 
Christians?"  (2)  "Have  we  still  a  religion?"  (3)  "What  is 
our  conception  of  the  universe?"  (4)  "What  is  our  rule 
of  life?"  On  the  first  of  these  questions  the  answer  is  in 
the  negative:  "We  must  acknowledge  that  we  are  no 
longer  Christians."  By  the  "we"  he,  of  course,  means 
those  who  are  avowed  pantheists  and  materialists.  His 
former  veneration  for  Christ  as  a  religious  genius  is  speci- 
fically repudiated,  and  he  asserts  that,  so  far  as  we  can 
know  anything  about  him,  his  chief  characteristic  is  a 
"  fantastic  fanaticism."  The  resurrection  of  Jesus  is  stig- 
matized as  a  "world-historical  humbug."  All  Christian 
doctrines,  even  the  hope  of  immortality,  are  denied.  His 
reply  to  the  second  question, "  Have  we  still  any  religion  V 
is  that  we  can  only  believe  in  an  absolute  dependence  upon 
the  universe;  an  absolute  being  cannot  be  conscious  or 
personal.  To  the  third  question  be  says  that  the  only  idea 
of  the  universe  we  can  frame  is  that  of  a  development 
from  a  blind  force  or  law,  without  any  foreseen  end.  The 
special  point  in  his  theory  is  that  materialism  and  panthe- 
ism are  really  at  one,  having  the  same  ultimate  ideas,  and 
equally  opposed  to  Christianity.  The  contest  between 
them  is  not  essential.  They  ought  to  work  together,  for 
they  equally  deny  all  that  is  supernatural.  Christianity 
must  henceforth  take  its  place  with  the  heathen  mytholo- 
gies, and  a  materialistic  or  pantheistic  evolution  is  the 
only  idea  of  the  universe  which  we  can  retain.  From  all 
which  it  follows  that  in  answer  to  his  fourth  inquiry, 
"  What  is  our  rule  of  life?"  he  can  only  say  that  we  must 
live  for  this  world  and  for  the  human  race — for  the  good 
we  can  find  here,  for  science  and  for  art.     We  must  aban- 
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don  ourselves  to  destiny,  and  find  our  happiness  in  resig- 
nation to  an  unknown,  unconscious,  and  unfathomable 
power. 

Strauss  founded  no  school,  either  in  philosophy  or  the- 
ology. He  was  a  critic,  learned,  sagacious,  yet  without 
any  well-defined  ultimate  system.  His  life  is  a  reflex  of 
the  most  extreme  anti-Christian  theory  of  human  life.  Ho 
began  as  an  idealist  and  ended  as  a  materialist,  lie  gave 
up  his  early  Hegelian  pantheism  to  the  latest  theory  of 
atheistic  evolution.  (His  friend,  Prof.  Kduard  Zcllcr  of 
Berlin,  has  described  his  life  and  writings  in  a  short,  criti- 
cal, and  finished  memorial  (Bonn,  1871).  Dr.  A.  llausrath, 
in  his  work  on  Stratias  and  the  Theology  of  hit  Times,  of 
which  only  the  first  volume  has  been  published,  gives  an 
able  and  detailed  review  of  his  whole  career.)  I>.  at  his 
native  place  of  cancer,  after  long  and  patient  suffering, 
Feb.  '.»,  1874,  and  was  buried,  by  his  own  direction,  with- 
out any  church  service.  II.  B.  Smith. 

Strauss  (Johann),  b.  at  Vienna  Mar.  14,  1 80  4 ;  was 
first  apprenticed  to  a  bookbinder,  but  early  gave  up  this 
profession  from  love  to  music,  entered  the  orchestra  of 
Lanner;  began  to  compose  dancing  music;  and  became 
soon  a  favorite  among  the  Viennese,  whom  he  almost 
intoxicated  with  his  rich  and  original  melodies,  his  grace- 
ful and  charming  rhythms,  and  his  varied  and  piquant  in- 
strumentation. In  1824  he  formed  an  orchestra  of  his 
own,  with  which  he  made  a  concert-tour  through  Europe 
1833-37}  and  d.  at  Vienna  Sept.  24,  1849,  as  music  director 
at  the  court  balls.  On  the  social  life  of  Vienna  he  exer- 
cised no  small  influence,  inducing  by  his  music  tho  higher 
classes  to  visit  those  music-halls  which  hitherto  had  been 
frequented  only  by  the  middle  classes,  and  elevating  the 
tone  of  tho  numerous  dancing-halls  of  a  lower  order. — His 
three  sons,  Joiianv,  Joseph,  and  Edward,  have  formed 
orchestras,  made  concert-tours,  and  acquired  celebrity  as 
composers  of  dancing  music. 

Straw'berry  [Ang.-Sax.  streaw-berige],  a  well-known 
plant  of  the  genus  Fragaria  and  of  tho  family  Rosacea?, 
Found  wild  throughout  most  of  tho  northern  temperate 
zone,  but  more  commonly  in  a  cultivated  state,  is  a  stem- 
less  perennial  herb,  throwing  out  runners  to  form  new 
plants,  bearing  on  long  stalks,  with  compound  leaves  made 
up  of  three  obovate,  wedge-shaped,  deeply-serrated  leaf- 
lets. The  calyx  is  10-cleft,  with  tho  segments  alternately 
smaller,  live  petals,  many  stamens,  and  simple  pistils  seated 
upon  a  convex  receptacle,  which  at  the  ripening  of  the 
ovaries  rapidly  increases  in  size  and  becomes  the  delicious 
edible  berry  popularly  but  incorrectly  regarded  as  the  fruit, 
the  real  fruit,  in  the  botanical  sense,  being  the  small  seed- 
like a e Acuta  or  ripened  ovaries  scattered  over  tho  surface 
of  the  berry.  The  species  are  very  numerous,  and  improve 
or  degenerate  rapidly  under  domestication,  so  that  new 
varieties  are  constantly  appearing  in  tho  market-gardens, 
and  it  is  very  difficult  to  determine  the  original  species  to 
which  the  cultivated  berries  belong.  The  best-known  and 
most  widely-spread  species  are  the  Alpine  (F.veaca),  called 
in  England  the  wood-strawberry,  and  the  Virginian  (F, 
Virginiana),  or  common  wild  strawberry  of  the  U.  S.,  sup- 
posed to  be  indigenous  to  America,  being  found  E.  of  the 
Rocky  Mountains  from  the  Arctic  Ocean  to  the  Gulf  of 
Mexico  ;  on  the  Pacific  slope,  from  British  Columbia  nearly 
to  Cape  Horn  southward,  the  Chilian  strawberry  (  F.  Chi- 
lensin),  a  robust,  large-leaved  species,  bearing  a  yellowish- 
white  or  rose-colored  berry,  often  as  large  as  a  small  hen's 
egg.  Among  the  delicious  varieties  largely  grown  for  tho 
markets  of  tho  Atlantic  cities  of  the  tf.  S.  are  "  Hovey's 
Seedling,"  "  Wilson's  Albany,"  "Agriculturist,"  and  "  .Mon- 
arch of  tho  West."  They  are  planted  in  rows  two  feet 
apart,  require  careful  cutting  and  a  highly  fertilized  soil, 
are  often  grown  in  hot-houses,  and  require  in  winter  a  cov- 
ering of  straw,  whence  the  name. 

Strawberry,  tp.,  Lawrence  co.,  Ark.     P.  1114. 

Strawberry  Point,  p. -v.,  Clayton  eo.,  la.,  on  Daven- 
port and  St.  Paul  K.  K.,  oO  miles  W.  of  Dubuque,  has  3 
churches,  excellent  schools,  1  newspaper,  1  bank,  3  hotels, 
a  cheese-factory,  and  1  machine-shop.  It  Is  an  extensive 
grain  and  produce  mart.      P.  about  1200. 

G.  E.  Delavan,  Ed.  "Fkf.k  Pm:ss." 

Straw  [Ang.-Sax.],  Manufacture  of.  The  braiding 
or  plaiting  of  slender  vegetable  stalks,  leaves,  and  fila- 
ments, so  as  to  form  tissues,  is  one  of  the  primitive  arts. 
[n  its  simplest  stages  it  is  purely  manual,  requiring  the 
use  of  no  artificial  implement.  It  is  therefore  Suited  to 
tribes  in  the  earliest  phases  of  social  life,  and  it  is  accord- 
ingly found  among  the  rudest  tribes,  as  well  as  among 
those  more  advanced  in  civilization  and  art.  The  -triiis 
and  leaves  of  grasses  are  commonly  tho  material  employed, 
and  mats  for  sleeping  upon  seem  tn  In-  generally  the  earliest 
domestic  fabrics  to  which  the  art  is  applied.  The  fragility 
and  perishable  naturo  of  the  vegetable  filaments  used  for 


plaiting  ensure  the  rapid  decay  of  the  tissue,  and  con- 
sequently few  if  any  very  ancient  specimens  of  braided 
work  are  extant.  We  know,  however,  that  straw  hats 
were  worn  in  summer  by  the  lower,  if  not  sometimes  by 
the  higher,  classes  of  the  Romans,  and  it  is  presumable  that 
like  manufactures  existed  among  other  Ancient  and  cul- 
tivated peoples.  The  semi-barbarous  tribes  of  our  own 
time  exhibit  great  dexterity  in  the  fabrication  of  braided 
articles,  which,  according  to  the  use  for  which  they  arc 
intended,  are  of  loose  or  of  firm  texture.  Thus,  the  poison- 
ous juice  of  the  cassava  is  extracted  by  filling  long,  flexi- 
ble, loosely-plaited  cylinders  with  the  pulp,  and  then  squeez- 
ing the  fiuid  through  tho  interstices  of  the  cylinders  by 
pulling,  rolling,  and  pressing.  On  the  Other  band,  some 
of  the  South  Sea  islanders  braid  baskets  i  or  rather  bags) 
of  native  grasses  so  close  in  texture  as,  though  still  very 
flexible,  to  be  impervious  to  fluids  and  to  serve  for  water- 
buckets.  The  exquisitely  fine  hats  and  cigar-cases  of 
Panama  work  are  indeed  in  forms  dictated  by  European 
taste,  but  the  fabric  is  of  native  origin. 

Tho  manufacture  of  this  sort  which  has  the  greatest 
economical  importance  is  from  tho  straw  or  stem  of  tho 
cereals,  especially  wheat  and  rye,  whieh  is  employed  either 
in  its  natural  form — i.  e.  whole — or  split  into  .slips  accord- 
ing to  the  size  of  the  straw  and  the  particular  tissue  de- 
signed, a  single  straw  sometimes  being  divided  into  as 
many  as  fifteen  slips.  Wheat  straw  is  preferred,  but  rye 
straw  has  longer  stems  and  can  be  braided  into  more  deli- 
cate and  even  tissues.  It  is,  however,  less  durable,  and 
does  not  wash  so  well  as  wheat.  The  hate  which  are  ex- 
ported from  Italy  under  tho  name  of  rice  straw  arc  not 
manufactured  from  the  stem  of  that  plant,  but  from  the 
bark  of  a  variety  of  willow  found  abundantly  near  Modena. 
Tuscany  was  long  almost  the  solo  seat  of  this  industry,  and 
the  Leghorn  hats,  as  they  arc  called,  are  still  preferred  in 
most  foreign  markets.  A  grand-ducal  decree  of  1575  enum- 
erated the  dealers  in  straw  hats  among  the  Tuscan  traders 
liable  to  a  matriculation  tax  ;  but  according  to  a  monu- 
mental inscription  in  the  church  of  San  Miniate  at  Bigna, 
near  Florence,  Sebastiano  Blichelacci  di  Bologna,  who  died 
in  1739,  was  tho  first  to  export  straw  hats  to  England,  and 
he  is  hence  regarded  as  the  founder  of  that  branch  of  na- 
tional commerce.  The  hats  exported  at  that  time  were  of 
coarse  fabric,  and  designed  only  for  the  use  of  the  laboring 
classes.  The  manufacture  of  fine  hats  for  the  English  mar- 
ket is  said  not  to  have  commenced  until  tho  year  1800,  or, 
according  to  some,  1S25.  The  latter  date  is  certainly 
erroneous,  for  a  ballad  called  The  Straw  If-tt,  satirizing  the 
fashionable  use  of  this  headgear,  was  in  popular  circula- 
tion some  years  earlier;  and  even  1800  is  apparently  too 
late  a  date,  for  Lastri  in  his  georgie  poem,  //  Cuppello  tli 
Paglia,  printed  in  1801,  says  that  tho  finer  qualities  "had 
tho  honor  of  passing  the  columns  of  Hercules  and  reaching 
tho  shores  of  the  richer  hemisphere."  This  might,  indeed, 
refer  to  the  trade  with  Spanish  America,  but  it  probably 
included  England  also.  The  Tuscan  produce  and  exporta- 
tion has  fallen  off,  because  other  Italian  pro\  inces  have  en- 
tered  into  competition  in  both  the  domestic  and  the  foreign 
market,  and  other  countries  also  have  engaged  largely  in 
this  industry,  and  have  introduced  new  processes  in  the 
formation  and  finish  of  the  bodies.  Hence,  Tuscany,  which 
formerly  sent  abroad  only  the  completely  manufactured 
product,  now  exports  considerable  quantities  of  braid,  and 
even  of  straw,  which  is  wrought  after  patterns  suited  to 
the  local  taste,  and  not  easily  imitated  in  Italy.  The  first 
fine  Tuscan  hats  sent  to  England  were  .-imply  such  as  were 
worn  l>v  tho  contadine  or  female  peasants,  and  still  are  in 
common  use.  These  are  very  broad  brimmed,  plain  hats, 
finely  braided,  bitf  of  flexible  texture.  They  sold — and  the 
best,  called  jtoretti, still  sell— at  high  prices, $100, and  even 
more,  being  sometimes  paid  for  the  labor  on  a  single  hat. 
Straw  is  employed  not  only  for  tho  bodies  or  forms  of  hats, 
but  \'<>v  rosette-,  borders,  and  other  trimmings,  as  well  as  for 
baskets  ami  other  fanciful  object-,  in  the  manufacture  of 
which  the  women  of  Fiesole  exhibit  much  ingenuity  and 
taste.  In  these  fabrics  silk  or  other  fine  thread  or  hair 
often  forms  a  part  of  the  tissue,  and  machinery  is  em- 
ployed for  certain  purposes  in  tho  work,  though  plain  braid 
is  always  made  by  hand,  ami  in  general  no  implements  are 
used  except  the  needle  for  sewing  the  long  strips  of  narrow 
braid  together,  a  tool  in  the  shape  of  a  short  cylinder  with 
sharp  projecting  ribs  for  splitting  the  straw  into  slips,  and 
a  -peck's  of  sieve  for  sorting  tho  straw  according  to  site. 
Work  of  this  sort  demands  little  or  no  muscular  effort,  nor 
is  it  so  complicated  as  to  be  beyond  the  capacity  of  very 
VOung  persons.  Hence  a  great  deal  of  the  Tuscan  straw 
braid  is  the  work  of  the  merest  children.  Their  gains  are 
indeed  small,  but  as  they  oould  in  general  earn  absolutely 
nothing  by  any  other  industry,  the  straw  manufacture  i-  a 
\  a  1  uahie  resource  to  the  poorer  elasses  in  1  tai\ .  The  straw 
industry  of  Tuscany  has  been  minutely  described  in  all  its 
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processes  by  Lastri  in  the  poem  above  referred  to.  Further 

information  may  be  found  in  the  later  treatises  of  Jacopo 

nrjo  (Firenze,  L815) ;  Riooi  di  Lapo, 

Antologia  (No.  58,  Oct.,  1825);  Bettoni,  Notizit  eulla  Cul- 
tures dellaPaglia  da  Cappelli  (Firenze,  1826);  Krancalanei, 
Sulla  Gultura  della  Paglia  da  Cappelli  (Firenze.  1825); 
Muriotti,  Notizit  Storiehe  ecc.  intomo  at/'  arte  della  Paglia 
in  ToBcana.  The  various  reports  of  the  universal  exposi- 
tions of  the  last  twenty-five  years  at  London,  Paris,  Vienna, 
etc.  may  also  be  consulted. 

The  beauty  of  the  straw  tissue  has  led  to  many  imita- 
tions, in  the  fabrication  of  which  machinery  is  largely  em- 
ployed. .Many  species  of  palm  leaf  are  used  advanta- 
ge msly.  and  chip  hats,  called  navarinoa,  in  compliment  to 
the  great  battle  fought  about  the  time  of  this  invention,  in 
which  thin  and  narrow  slips  of  birch,  poplar,  and  other 
woods  take  the  place  of  straw,  have  been  manufactured  on 
a  great  scale.  Stamped  paper,  too,  can  be  made  to  imitate 
the  texture  and  color  of  straw  hats  to  great  perfection. 

The  best  straw  is  that  of  a  variety  of  spring  wheat — 
grano  da  paglia,  as  it  is  called  in  Tuscany — thickly  sown, 
preferably  on  sandy,  hilly  ground,  in  February  or  March, 
according  to  season  and  local  climate,  and  harvested  by 
puffin;/,  like  flax,  as  soon  as  the  stalk  begins  to  turn.  The 
straw  is  left  spread  upon  clean  ground  or  grass  for  some 
days,  for  the  sake  of  the  action  of  the  dew  in  bleaching  it; 
it  is  then  gathered  into  sheaves,  from  which  the  laborers 
draw  out  the  stalks,  breaking  them  at  the  joints  and  break- 
ing off  the  heads.  They  are  then  sorted  by  a  species  of 
sieve  composed  generally  of  sixteen  tin  plates  pierced  with 
holes  of  different  diameters  and  briskly  moved  by  awheel. 
Three  workmen  can  sort  about  seventy-five  pounds  a  day. 
The  straw  is  now  bleached  by  sulphur,  and  stored  for  work- 
ing up  at  a  convenient  season.  The  peasantry  braid  it  into 
narrow  strips,  which  arc  flattened  by  pressure  and  sewed 
together,  with  an  almost  imperceptible  seam,  at  the  edges, 
and  the  hat,  already  nearly  in  its  proper  shape,  is  sent  to 
the  straw-factories  in  the  towns,  where  breaks  and  other 
defects  are  remedied,  the  projecting  points  of  the  straw  in- 
side broken  off,  and  discolored  straws  removed.  It  is  now 
plunged  for  some  time  in  a  warm  weak  solution  of  acetate 
of  lead,  and  then  ironed  with  a  hollow  flat-iron  containing 
charcoal  to  keep  it  hot.  Straw  hats,  however,  are  by  no 
means  always  manufactured  from  braided  strips,  but  often 
plaited  directly  with  the  stalks,  in  which  case,  as  also  often 
when  formed  of  braids,  the  straw  is  whole  or  unsplit,  and 
consequently  produces  a  much  stronger  tissue. 

Tuscany  exports  not  only  hats,  but  braid  to  be  wrought 
elsewhere.  In  the  years  1851-55  the  exportation  rose  from 
$1 ,600,000  to  $3,700,000  in  value,  of  which  about  two-thirds 
consisted  in  finished  hats  and  nearly  one-third  in  braid, 
besides  $5000  in  unwrought  sorted  straw.  From  1S63  to 
1869  the  exportation  fell  off  greatly,  but  has  since  risen 
very  considerably,  especially  in  finished  hats.  Belgium, 
Holland,  Switzerland,  and  Germany  are  powerful  competi- 
tors with  Tuscany  in  this  industry,  and  some  of  the  Swiss 
wares  are  scarcely  inferior  to  the  best  Italian. 

George  P.  Marsh. 

Straw- Work  in  the  IT.  S.  Straw-work  as  a  domestic 
industry,  limited  to  the  wants  and  conveniences  of  the 
household,  was  a  characteristic  of  New  England  and  North- 
ern social  life  generally  from  the  founding  of  the  colonies, 
but  under  these  conditions  little  was  attempted  in  the  selec- 
tion of  fine  materials  or  in  the  preparation  of  graceful  forms. 
Not  was  there  any  general  purchase  or  sale  of  straw  or  its 
manufactures  as  merchandise  until  a  comparatively  recent 
period ;  like  many  other  domestic  industries,  the  supply 
required  by  the  family  was  carefully  provided,  and  both 
the  materials  and  the  finished  articles  cost  much  time  and 
care  in  excess  of  that  required  to  produce  superior  fabrics 
now.  During  this  early  period  fine  straw  hats  were  im- 
ported for  the  wealthy,  however,  and  the  luxuries  of  Tuscan 
straw  were  enjoyed  by  a  favored  few,  without  thought  on 
the  part  of  the  people  generally  that  they  could  be  imitated 
or  made  available  to  persons  of  moderate  means.  Some 
effort  in  this  direction  was  made,  however,  at  the  time  of 
the  great  efforts  made  in  England  to  develop  the  straw- 
industry,  the  long  European  wars  having  cut  off  the  supply 
from  Italy.  The  celebrated  Dunstable  straws  were  the  fruit 
of  those  efforts  in  England,  and  they  became  as  much  the 
fashionable  attraction  as  the  Leghorn  or  Tuscan  straws  had 
been.  The  British  Society  of  Arts  made  great  efforts  to 
sustain  this  industry  after  peace  was  restored,  and  in  1822 
this  society  awarded  a  silver  medal  and  twenty  guineas  to 
Miss  Sophia  Woodhousc  of  Connecticut  for  a  new  material 
for  fine  plaits,  the  Pba  pratenaisj  then  supposed  to  be  equal 
to  the  Italian  straw  for  making  fine  braids.  At  this  time 
there  was  some  successful  straw-industry  in  the  U.  S.,  but 
the  finer  hats  could  only  be  made  from  Italian  material, 
which  began  to  be  imported  both  in  flats  and  in  braids. 
The  precise  source  or  mode  of  preparation  of  this  fine  Tus- 


can material  is  imperfectly  known,*'  but  its  excellence  and 
cheapness  in  time  reduced  the  consumption  of  Dunstable 
straw,  and  developed  an  extensive  system  of  manufacture 
in  the  U.  S.  from  imported  braids.  Nearly  thirty  years 
since  the  more  enterprising  local  dealers  in  the  small  towns 
of  Massachusetts  and  New  York  began  the  collection  uf 
straw  manufactures,  both  of  the  coarser  and  finer  forms,  for 
sale  and  general  distribution  to  localities  where  the  manu- 
facture did  not  exist;  and  out  of  this  an  immense  business 
has  been  developed.  For  a  long  period  the  braiding  and 
sewing  were  done  by  members  of  families  as  incidents  of 
other  household  occupations,  the  coarser  straws  being  pre- 
pared at  home,  and  the  finer  being  purchased  at  the  stores 
where  the  finished  products  were  disposed  of.  Establish- 
ments for  stamping  and  shaping  soon  grew  up,  some  of 
which  attained  to  a  large  business  twenty  years  ago  in 
Eastern  Massachusetts.  Then  began  very  large  importa- 
tions of  Tuscan  braid,  with  some  from  Switzerland  and 
Germany,  and  more  recently  very  large  quantities  from 
Canton  and  other  ports  of  China.  In  1S60  the  census  re- 
ports several  establishments  for  straw-work  in  Massachu- 
setts, producing  goods  to  the  value  of  $150,000  to  $400,000 
each,  and  in  the  entire  State  there  were  26  establishments, 
employing  6218  persons,  and  producing  goods  to  the  value 
of  $3,398,406.  In  the  entire  U.  S.  there  were  30  establish- 
ments, employing  801  men  and  6802  females,  and  producing 
straw  goods  to  the  value  of  $4,305,616.  The  steady  growth 
of  this  industry  is  shown  by  the  returns  of  the  census  of 
1870,  there  being  then  75  establishments,  with  $2,119,350 
capital,  employing  24  steam-engines  of  341  horse-power, 
1988  men,  12,594  females,  343  youths,  paying  $2,122,870  in 
wages,  and  making  straw  goods  to  the  value  of  $7,282,086. 
Since  1870  the  growth  has  been  even  more  rapid,  ami  the 
product  is  now  largely  in  excess  of  that  reported  for  that 
year.  Since  the  establishment  of  steam  pressing  and  mould- 
ing establishments,  some  fifteen  years  ago,  the  general 
business  has  been  conducted  by  an  association  of  the  manu- 
facturers, who  regulate  prices  and  endeavor  to  give  sta- 
bility to  the  trade.  Within  five  years  steam-power  has  been 
applied  to  sewing  the  braids,  the  Bosworth  and  the  Knowl- 
ton  sewing-machines  being  first  and  most  generally  used, 
but  several  others  have  recently"  been  adapted  to  the  work. 
These  adaptations  have  now  been  introduced  in  England 
from  the  U,  S.  Hydraulic  power  is  also  applied  to  the 
moulding  or  shaping  blocks,  some  of  these  machines,  to 
each  of  which  several  blocks  may  be  attached,  being  capa- 
ble of  stamping  300  dozen  in  a  day.  For  this  vast  industry 
the  supply  of  material  is  now  chiefly  from  foreign  countries, 
almost  all  the  material  for  ladies'  and  children's  hats  being 
foreign,  though  much  of  that  used  for  men's  hats  is  from 
American  straw.  The  importations  of  straw  braid  from  for- 
eign countries  in  1874—75  were  as  follows  :  From  China,  di- 
rect, $637,355 ;  from  England,  in  part  Chinese  and  in  part 
Italian,  $310,995;  from  France,  $968,455;  Italv,  direct, 
$189,810;  Germany,  $113,684:  all  other  countries,  $105,240; 
total  value  imported,  $2,325,539.  A  part  of  this,  perhaps 
$150,000  in  value  from  France,  is  in  finished  hats,  and 
about  $100,000  in  value  is  of  palm-leaf;  the  exact  divisions 
are  not  given  in  the  official  returns.  The  average  value  of 
braids  imported  has  been  about  $2,000,000  annually  for  five 
years.  A  small  export  of  domestic  straw  hats,  etc.  exists, 
reaching  $68,125  in  1874-75,  and  of  foreign  re-exports  the 
value  was  $70,328.  In  consequence  of  the  great  cheapness 
and  skill  of  the  labor  employed  in  braiding  straw  in  Europe 
and  China,  work  of  this  character  is  here  chiefly  confined  to 
coarse  straw  for  men's  hats.  At  one  time  the  English  success 
in  Dunstable  straws  was  copied  here,  and  at  intervals  within 
twenty  years  braiding  of  fine  split  straw  has  been  successfully 
attempted  in  Massachusetts,  but  it  is  now  practically  given 
up.  Children  and  females  prepare  the  straw  and  braid  it  in 
the  mountainous  districts  of  Italy,  Bohemia,  and  Switzerland 
with  extraordinary  skill  and  rapidity,  and  the  straw  grown 
there  is  admitted  to  be  superior  to  any  other  known.  The 
sewing  of  braids  is  now  performed  by  lapping,  and  with 
the  added  pressure  of  the  moulding-machines  the  requisite 
smoothness  of  the  work  is  secured  almost  as  well  as  by  the 
joining  at  the  edges,  which  was  once  considered  essential. 
Still,  the  finest  Tuscan  hats  are  only  made  of  braids  united 
at  the  edge,  and  imported  in  the  form  of  flats  when  not  in 
finished  shapes.    Thecommercial  character  which  thestraw- 

*  The  Austrian  official  reports  of  the  Vienna  Exhibition  rep- 
resent the  source  of  the  finest  straw  plaits  to  be  the  districts  of 
Bohemia  at  the  foot  of  the  Erz  Mountains,  where  the  best  wheat- 
en  straw  is  grown,  the  upper  part  only  being  taken  for  the  fine 
plaits,  and  other  parts  for  coarser  plaits.  Women  and  children 
are  trained  to  this  industry  from  an  early  age,  and  attain  great 
proficiency  in  making  plaits,  children  of  "eight  to  thirteen  years 
of  age  making  pieces  of  twentv-four  ells  in  length  in  ten  to  forty- 
three  minutes.  The  straw  is'first  bleached,  then  split  by  using 
an  iron  instrument  with  sharp  teeth,  and  scraped  smooth  in 
pieces  about  six  inches  long.  (See  vol.  i.  p.  702  of  British  Official 
Eeports,  Vienna  Exhibition.) 


STRAYS— STRENGTH   OF   MATERIALS. 


593 


industry  of  the  U.  S.  has  recently  attained  constitutes  its 
leading  feature.  Large  establishments,  with  much  machi- 
nery and  employing  steam-power,  now  control  the  produc- 
tion of  all  forms  of  straw-work  entering  into  general  trade. 
It  is  energetically  directed,  producing  and  selling  products 
to  the  value  of  about  siu.iinil.inn)  yearly.  There  Mill  re 
mains  a  share  of  the  former  domestic  production  of  men's 
hats  which  does  not  enter  into  this  general  trade,  hut  is 
made  for  and  sold  in  local  markets:  and  there  is  also  a 
share  of  the  former  household  work  of  Massachusetts  made 
in  families  for  the  factories  of  the  vicinity,  but  very  much 
less  than  was  so  made  ten  and  fifteen  years  ago,  the  tend- 
ency recently  being  to  bring  the  sewing  into  the  factory 
building,  where  it  is  made  efficient  by  improved  machinery 
and  steam-power.  Louin  Blodget. 

Strays.     See  Est  ray. 

Straznicky  (  Edward  R.),  M.  D.,  Ph.  D.,  b.  in  Moravia 
in  1820;  graduated  at  one  of  the  principal  universities  of 
Vienna.  While  there,  in  addition  to  the  German  language, 
ho  acquired  a  speaking  knowledge  of  the  Russian  and 
modern  Greek.  On  the  completion  of  his  studies  he  made 
a  pedestrian  tour  of  a  large  portion  of  the  continent  of  Eu- 
rope, and  as  he  made  it  his  habit  to  study  the  languages  of 
the  various  countries  which  he  visited,  he  thus  at  length  ac- 
quire I  a  general  knowledge  of  linguistics.  lie  was  also  a 
good  classical  scholar,  and  on  the  completion  of  his  univer- 
sity course  he  took  his  degrees  of  M.  1>.  and  Ph.  I>.  On  the 
breaking  out  of  the  Austro -Hungarian  war  he  sided  with 
the  Hungarians,  and  held  a  commission  in  the  army.  The 
Hungarian  defeat  compelled  him  to  leave  his  country,  with 
the  forfeiture  of  his  property.  He  lived  for  a  short  time  in 
I, Pinion,  and  then  came  to  this  country.  On  his  arrival  in 
the  U.  S.  he  became  connected  with  a  mercantile  estab- 
lishment in  Philadelphia,  and  subsequently,  in  1869,  com- 
ing to  New  York,  he  obtained  his  appointment  as  assistant 
librarian  in  the  Astor  Library.  On  the  retirement  of  Mr. 
Bohroeder  from  the  office  of  its  superintendent.  Dr.  Straz- 
nicky became  the  incumbent.  lie  was  also  secretary  to  the 
American  Geographical  Society.  His  death,  which  was 
rather  sudden,  took  place  on  Feb. '.),  1876.    F.  Saunders. 

S  treat 'or  9  p. -v..  La  .Salle  co.,  III.,  on  Chicago  and  Al- 
ton, Chicago  Burlington  and  Quiney.  Chicago  Pckin  and 
South-western,  and  Chicago  and  Paduoah  R.  Rs.,  100  miles 
YV.  of  Chicago,  has  S  churches,  3  public  schools,  2  news- 
papers, 2  hanks,  a  fire  department,  and  3  factories.  The 
In-, i  I  quarters  of  the  Vermilion  coal-fields  are  located  here. 
P.  1  iSfi.  Frederick  D.  Dalton,  En.  "Monitor." 

Street  [Alfred  Billings),  b.  at  Poughkeepsie,  X.  Y., 
Dec.  18,  181]  ;  studied  law  with  his  father,  and  commenced 
practice  at  Monticello,  N.  Y.,  but  removed  to  Albany  in 
1839,  and  was  for  many  years  State  librarian.  He  con- 
tributed largely,  both  in  prose  and  verse,  to  periodicals. 
He  has  published  in  verse  The  Burning  of  Schenectady,  and 
Other  Poems  (  L842),  Drawings  and  7Hntings{  L844),  Fugitive 
Poems  (  1846),  Frontenac  (1849).  Collected  editions  of  his 
poems  appeared  in  1847  and  18ti6.  His  prose-works  were 
The  Council  of  Revision  of  the  State  of  Nets  York  (1859), 
Woods  and  Waters,  or  the  Saranncs  rind  the  Ilm-h-i  t  { ISflO), 
Digest  of  Taxation  in  the  U.S.  (1863),  and  The  Indian 
/'us,  i  L869). 

Street  (Augustus  Russell),  b.  in  New  Haven,  Conn., 
Nov.  a,  17'.*2;  was  graduated  from  Yale  College  in  1812; 
studied  law,  but  never  practised  his  profession.  Poor  health 
from  youth  upward  precluded  the  pursuits  of  active  life, 
lie  was  a  man  of  scholarly  tastes  and,  possessing  wealth, 
Increased  his  culture  by  travel  and  observation.  He  found- 
ed the  Vale  School  Of  the  Fine  Arts  in  .Mar.,  1864,  erecting 
at  his  sole  expense  a  very  costly  building.  He  also  endowed 
the  Street  professorship  of  modem  languages  and  the 
Titus  Street  professorship  in  Yale  Theological  School.  His 
gifts  to  the  university  and  his  endowments  were  marked 
dj  a  liberality,  sagacity,  and  wisdom  in  advance  of  his 
times  in  regard  to  educational  matters.    I*,  in  New  Haven 

June  12,   1866,  aged  seventy-four.  J.  M.  HOPPIN. 

Sireet  (George   Edmund),  b.  al   Woodford,   Es  ex,  in 

1821;    was    educated    at    the  collegiate    school,  Cauilierwell, 

and  afterward  Btudied  architecture  under  able  instructors. 
In  1850  he  was  appointed  architect  for  the  diocese  of  Oi 
ford. and    oi.  equently  for  those  of  York,  Etipon,  and  Win 
cheater.     His  predilection  is  mainly  for  tho  Gothic     tylo, 
and  ho  has  written  numerous  essays  and  papers  in  support 

of  his  views.     Hi-  architectural  structure-  arc  vnrj  i e 

rou-  an  I  important ;  among  them  arc  churches  in  Garden 
t  'it.  Westminster;  Sts.  Philip  and  James,  Oxford;  All 
Saints,  Clifton ;  Si.  Margaret,  Liverpool;  St.  Mary,  Pad- 
dington ;  the  Crimean  Memorial  church,  Constantinople ; 
ami  the  new  nave  and  the  two  western  Bteeplei  of  Bristol 
o  ithedral.  Among  his  church  restorations  ^\^\  Gcoleshall ; 
Je  M  College  chapel,  Cambridge;  URington,  Berkshire; 
Btone,  Kent;  Wendover,  Buckinghamshire;  and  the  Dave 
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and  choir  of  Christ  church  cathedral,   Dublin.      In  1847    he 

won  one  of  the  £100  prizes  for  a  design  for  anew  foreign 

Office,  and  in  1868  was  appointed  architect  of  the  buildings 
for  the  new  courts  of  law,  but  his  original  design  wat 
sharply  criticised,  and  afterward  considerably  modified. 
Ilr  is  the  architect  of  the  mansion  of  the  earl  of  Crawford 
and  Balcarras  at  Duneoht,  New  Brunswick.  He  Is  a  mem- 
ber of  the  British  Institute  of  Architects,  of  the  Vienna 
Imperial  Academy  of  Fine  An.-,  of  the  American  Institute 
of  Architects,  an  associate  of  the  Royal  Academy  ( 1866),  and 
a  nival  academician  (1871).  Besides  numerous  assays  and 
lectures  upmi  architecture,  he  has  published  The  Brick  and 
Marble  Architecture  of  North  Italy  in  the  Middle  Ages 
(1855)  and  Some  Account  of  Gothic  Architecture  in  Spain 
(1865). 

Street  Road,  p. -v..  West  Town   tp.,  Chester  co.,  Pa., 
on  Vfest  Chester  and  Philadelphia   R.   K. 

Streets'borongh,  p.-v.  and  tp.,  Portageco.,0.  P.706. 

Strel'itz  [Rues.  Streltzi,  "arquebuBiers"],  an  ancient 

and   fan b    Russian   corps  of   troops,  originated   in   the 

militia  of  Ivan  the  Terrible,  organized  about  L546.  They 
became  the  6lite  of  the  Russian  army,  but  they  were  in- 
duced in  L689  to  revolt  in  favor  of  the  grand  duchess 
Sophia.  In  consequence,  Peter  the  Great  decimated  them 
in  L 698,  and  banished  the  rest  to  Astrakhan,  where  the 
whole  were  executed  for  disloyal  conduct  in  1705. 

Strength  of  Materials,  or,  more  i iprehensively, 

the  Resistance  of  Materials.  Whenever  any  solid 
body  is  acted  on  by  an  external  force,  and  is  at  the  same 
time  connected  with  one  or  more  fixed  points  of  support, 
it  will  yield  more  or  less  to  the  action  of  the  force,  and 

bi ■< ie  changed  in  form  or  dimensions  or  in  its  line  of 

position.  .In  the  act  of  yielding  it  will  oppose  b  resist- 
ance, increasing  with  the  amount  of  the  distortion,  until 
the  external  force  is  effectually  counteracted.  This  is 
called  the  property  of  elastic  n  siatanct .  Thus,  if  a  weight 
be  suspended  from  a  fixed  point  by  an  iron  rod,  the  rod 
will  ho  elongated  until  an  elastic  resistance  is  developed 
that  will  sustain  the  weight;  or  if  a  beam  resting  hori- 
zontally on  two  points  of  Support  be  loaded  at  its  middle, 
it  will  bend  under  the  loud,  and  in  ho  doing  may  oppose 
an  elastic  resistance  equal  in  intensity  to  the  loud.  Such 
effects  arc  the  result  of  displacements  occurring  in  the  rel- 
ative  positions  of  the  ultimate  parts  of  the  body,  and  are 
limited  in  amount  by  the  resisting  forces  developed  by 
these  displacements.  These  internal  resisting  forces  arc 
called  forces  of  elastic  resistance.  The  external  applied 
force  is  termed  a  stress,  and  takes  its  special  designation 
from  the  particular  circumstances  of  its  action.  \\  hen  its 
lino  of  direction  passes  through  a  point  of  support,  it  is 
called  a  tensile  stress,  or  pull,  if  it  tends  to  elongate  the 
piece,  as  in  the  case  of  a  suspension  rod:  and  a  eompret  m 
at  res* ,  or  push,  it'  it  has  the  opposite  tendency,  :is  in  the 
ease  of  a  pillar  supporting  a  weight.  If  the  applied  force 
is  not  directed  through  an  immediate  point  of  support,  it 
acts  transversely  to  the  piece,  and  is  called  a  transv 
stro-s.  Transverse  stresses  are  ordinarily  perpendicular  to 
the  length  of  the  piece.  Winn  the  active  fores  causes  a 
twisting  of  the  body,  it  is  called  a  torsive  strew.  Every  ex- 
ternal stress  that  takes  effect  on  a  body  gives  rise  to  in- 
ternal forces  which  constrain  the  particles  to  occupy  new 
relative  positions.  These  constraining  forces  are  called 
Strains.  They  are  immediately  counteracted  hy  the  clas- 
tic resistances  to  the  displacements  they  produce.  In 
speaking  of  the  effect  of  the  load  or  other  external  stress 
on  the  piece  as  a  whole,  a  tensile  stress  is  said  to  pro- 
duce a  tensile  strain  ;  s  compressive  stress,  a  compressive 
strain;  a  transverse  stress,  a  bending  strain;  and  a  tor* 
she  stress,  a  torsive  strain.  Hot  at  any  point  within  the 
pieco  there  arc  bid  three  possible  varieties  of  -train — 
a  tensile  strain,  or  a  forcible  separation  of  Contiguous  par- 
ticles ;  a  compressive  strain,  or  a  forced  diminution  of  tho 
distance  between  them;  and  Q  shearing  strain,  or  a  con 
strained  movement  of  one  line  or  plane  of  particles  parallel 
t ther  line  or  pit The  load  or  other  Btress  applied 

to  a  pieoe  nia\    produce  a  certain  definite  amount  of  distor 

tion,  or  ii  ni.m   i great  as  to  produce  rupture.    Accord 

ingly,  the  resistance  of  materials  comprises  two  general 
problems— the  problem  of  elastic  /■■  ■  ■  resistana 

to  distortion,  and  that  of  ultimate  resistance,  or 
t->  rupture.     The  load  required  to  produce  fracture  is  called 
tit.-  breaking  loadt  and  measure-:  the ultimatt  s(  ength  ol 
piece  supported  and  loaded  in  the  manner  supposed.     In 
practice,  beams  and  other  parte  of  struct  ores  are  not  l< 

or  -trained  to  the  point  of  incipient    rupture.      The 

is  that  thej  shall  uever  he  subjected  to  a  Btress  sufficient 

i icasion  a  distortion  increasing  with  tin-  duration  of 

the  stress  or  with  each  renewal  of  it.     Tht  I  in- 

dicated by  this  criterion,  when  ascertained  hy  actual  trial, 
i     called   the  proof  load  or  proof  strength.     The  actual 
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strain  which  the  piece  IB  intended  to  bear  is,  however,  but 
a  fraction  of  the  safe  or  proof  load,  termed  the  working 
load. 

With  the  now  of  determining  the  laws  of  tho  clastic  re- 
si  -tarn-'-  ol  materials  many  extensive  series  of  experiments 
l,.iV1.  i  mecrs  and  mechanicians,  on  a  great 

,  ni'  materials,  subjected  to  every  variety  of  stress, 
and  supported  in  diTeraowaya,  These  experiments  have 
oonduoted  to  the  following 

'pits  of  Elastic  Resistance. — (1)   All 
bodies  ore  made  np  of  innumerable  ultimate  parts  or  par- 

These  arc  termed  molecules,  or  often  particles  simply. 

ai  ii,  aa  the  result  of  the  action  of  an  external  force, 
(Ik-  distance  between  two  contiguous  molecules  of  a  body 
i  ,,  red,  an  effective  resistance  to  the  change  of  distance 
I,  which  consists  in  an  effective  action  of  the  one 
molecule  on  the  other.  This  effective  action  is  an  attrac- 
tion if  the  distance  is  increased,  and  a  repulsion  if  the 
distance  is  diminished.  It  is  the  elastic  resistance  opposed 
by  a  single  pair  of  molecules  to  their  relative  displace- 
ment. (3)  The  intensity  of  this  elastic  resistance  is  pro- 
portional  to  the  amount  of  the  displacement,  within  cer- 
tain limits.  (4)  If  the  applied  load  be  removed,  the  piece 
will  tend  to  return  to  its  previous  condition  under  the  op- 
eration of  the  mutual  actions  of  its  displaced  particles, 
which  tire  now  left  unopposed.  The  property  of  elasticity 
in  bodies  involves  both  that  of  elastic  resistance  to  a  force 
of  stress  and  that  of  undergoing  an  clastic  recoil  after  the 
stress  is  withdrawn.  (5)  When  the  restoration  to  the  for- 
mer condition  is  complete,  the  piece  is  said  to  be  perfectly 
elastic  under  the  degree  of  stress  applied.  If  the  recoil  is 
only  partial,  the  elasticity  is  imperfect  under  the  strains 
experienced.  (6)  As  a  matter  of  fact,  all  bodies  may, 
from  a  practical  point  of  view,  be  regarded  as  perfectly 
elastic  within  certain  moderate  limits  of  strain.  But  in 
every  instance  there  exists  a  limit  of  strain  beyond  which 
the  piece  obviously  ceases  to  recover  itself.  This  is  called 
the  limit  of  elasticity.  The  residual  elongation,  compres- 
sion, or  deflection  that  obtains  after  the  stress  is  withdrawn 
is  termed  the  set  of  the  piece.  The  experiments  of  Hodg- 
kinson  in  England  and  of  Chevandier  and  Wertheim  in 
France  in  the  cases  of  tensile  and  compressive  stresses, 
and  of  the  writer  in  the  case  of  a  transverse  stress,  have 
established  that,  however  small  may  be  the  stress  applied, 
the  piece  seldom,  if  ever,  when  relieved  of  the  stress,  re- 
covers at  once  its  precise  original  condition.  Strictly 
speaking,  then,  there  is  no  precise  limit  of  elasticity — 
that  is.no  limit  of  strain  within  which  the  elasticity  is 
perfect,  and  consequently  no  set  exists  immediately  after 
the  stress  is  withdrawn.  It  appears  from  this  that  when 
any  solid  piece  has  been  subjected  to  a  stress,  its  displaced 
molecules  no  longer  exercise  on  each  other,  at  the  same  dis- 
tance, the  same  intensity  of  action  as  before,  and  hence  do 
not  return  precisely  to  their  original  relative  positions. 
This  must  be  true  of  the  displaced  particles  in  general  or 
of  a  portion  of  them.  In  this  fundamental  fact  must  lie 
the  origin  of  the  imperfect  elasticity  of  solids. 

The  simplest  general  conception  of  the  mechanical  con- 
dition of  a  solid  that  can  be  formed  from  which  a  consistent 
theoretical  exposition  of  the  facts  and  laws  of  elastic  resist- 
ance can  be  given,  that  fully  accords  with  the  entire  range 
of  experimental  facts,  is.  that  the  molecules  occupy  the  an- 
gular points  of  a  series  of  geometrical  cubes,  and  that 
within  every  elementary  cube  each  pair  of  its  eight  mole- 
cules is,  by  itself,  habitually  in  equilibrium  under  the  ac- 
tion of  opposing  attractions  and  repulsions.  But  when  an 
external  stress  takes  effect,  each  elementary  cube  suffers  a 
change  of  dimensions  or  of  furm,  and  between  any  two  of  its 
molecules  that  become  relatively  displaced  a  force  of  clastic 
resistance  is  developed.  The  effective  molecular  force  ex- 
erted in  the  direction  of  either  diagonal  should  be  less,  for 
an  equal  displacement,  than  that  which  takes  effect  in  the 
direction  of  one  of  the  sides,  since  the  separating  distance 
is  greater.  In  this  sense,  of  exerting  unequal  effective 
forces  in  different  directions,  the 
molecule  may  be    said   to  have 

polarity.     Let  the  effective  force  A •  £ 

developed  between  the  molec 
a  and  b,  c,  or  d  (Fig.  1),  by 
minute  change  in  the  length 
a  side  of  the  cube,  be  denoted 
f,  the  corresponding   force   be 
tween  a  and  e,  f,  or  a,  resulting 
from    an    equal    change    in   the 
length  of  a  face  diagonal,  by/', 
and  the  corresponding  force  be- 
tween a  and  h.  separated  by  a 
long  diagonal    of  the    cube,   by 
f".     If  we  have  regard  to  the 
several  cubes  that  have  a  common  point  a,  and  consider  all 
the  resisting  molecular  actions  that  can  ensue  when  a  is 


displaced  in  any  direction,  it  may  be  readily  shown  that 
the  entire  elastic  resistance  developed  by  the  displacement 
of  o  is  expressed  hyf-\-2f  +  1^/",  whatever  may  bo  the 
direction  of  the  displacement,  provided  it  is  in  the  direct 
line  of  an  external  reaction.  The  cubical  arrangement  of 
particles  here  conceived  must  be  regarded  as  the  normal 
type,  from  which  there  may  be  greater  or  less  deviations  in 
different  materials  and  in  different  parts  of  the  same  body  ; 
but  such  deviations  are  seldom  of  such  a  nature  as  to  give 
rise  to  an  essential  disagreement  with  the  general  theory 
based  upon  an  ideal  uniformity. 

Tension. — Let  a  weight  P  be  suspended  from  a  point  by 
means  of  a  homogeneous  prismatic  bar.  Experiment  has 
established  that  under  the  ordinary  circumstances  of  such 
suspension  the  elongation  produced  by  the  weight  will  vary 
directly  as  the  length  of  the  bar,  and  be  the  same  for  each 
unit  of  its  length,  and  will  be  inversely  proportional  to  its 
cross-section.  We  may  conclude,  therefore,  that  all  the 
vertical  filaments  or  lines  of  particles  of  which  the  bar  may 
be  conceived  to  be  made  up  arc  equally  strained,  and  that 
the  vertical  distances  between  the  successive  particles  in 
each  filament  is  increased  by  a  fractional  amount  equal  to 
that  of  the  elongation  of  the  entire  bar,  and  hence  that  the 
strain  is  the  same  at  all  points  of  its  length.  Every  cross- 
section  of  the  bar  is  separated  an  equal  amount  from  that 
above  it,  and  the  entire  elastic  resistance  to  this  separation 
is  equal,  at  all  points  of  the  length,  to  the  weight.  We 
here,  and  in  what  follows,  disregard  the  weight  of  the  bar 
itself.  Within  the  elastic  limits  the  elongation  is  pro- 
portional to  the  weight  suspended.  It  will  also  obviously 
be  less  in  proportion  as  a  greater  elastic  resistance  is  offered 
by  the  material  to  the  separation  of  its  parts.  If  we  divide 
the  portion  of  the  suspended  weight  P  that  takes  effect  on 
each  square  inch  of  section  of  the  bar  by  the  elongation  of 
each  inch  of  its  length,  the  ratio  obtained  is  called  the 
coefficient  of  elasticity,  or,  by  many  writers,  the  modulus  of 
elasticity.  It  is  invariably  denoted  by  E.  It  is  also  de- 
fined as  the  weight  that  would  be  required  to  extend  a  bar 
that  is  one  square  inch  in  section  and  one  inch  in  length 
by  the  amount  of  one  inch  if  the  elasticity  continued  per- 
fect. It  is  expressed  in  pounds,  and  is  far  greater  than 
the  greatest  actual  load  that  a  square  inch  of  the  bar  ia 
capable  of  sustaining,  since  no  bar,  of  any  ordinary  mate- 
rial, can  be  extended  beyond  a  very  small  fraction  of  its 
length  without  breaking.  The  coefficient  of  elasticity  of 
wrought  iron  is  no  less  than  25,000,000  pounds,  while  its  ten- 
sile strength  is  only  about  oO.UOO  pounds.  When  the  elon- 
gation of  a  bar  of  any  material  one  square  inch  in  cross- 
section,  produced  by  a  given  weight,  has  been  experiment- 
ally determined,  the  coefficient  of  elasticity  of  the  material 
may  be  obtained  by  observing  that  it  bears  the  same  ratio 
to  the  weight  that  the  length  of  the  bar  bears  to  the  meas- 
ured elongation.  (See  5th  column  of  Table  III.,  p.  565.) 
The  comparative  values  of  E  for  different  materials  serve 
as  a  measure  of  the  comparative  stiffness  under  a  tensile 

strain,  and  —  is  a  measure  of  the  comparative  extensibility. 
E 
Elongation  of  a  Bar  of  Uniform  Cross-section. — Let  /  de- 
note the  length  of  the  bar  in  inches,  K  its  cross-section  in 
square  inches,  E  the  coefficient  of  elasticity  as  given  by 
Table  III.,  P  the  suspended  weight  in  pounds,  and  A  the 
elongation  produced  by  the  weight  P;  then,  by  the  defini- 
tion above  given  of  E,  E  ■ 


-  — = — ,  from  which  we  derive 
K      I 


and 


P=yEK. 


(1) 


(2) 


The  elongation  of  a  bar  of  uniform  section  that  results  from 
its  own  weight  is  the  same  as  would  bo  produced  by  half 
its  weight  suspended  from  its  lower  end. 

When  the  weight  is  suddenly  brought  into  action,  as 
when  a  support  underneath  it  is  suddenly  withdrawn,  the 
elongation  and  strain  may  be  twice  as  great  as  when  it  is 
applied  gradually.  If  a  weight  is  hanging  from  a  suspen- 
sion-rod and  another  weight  falls  upon  it,  the  force  of  tho 
shock  will  of  itself  produce  a  certain  elongation  and  strain. 
If  W  is  the  permanent  weight  suspended,  and  the  weight 
P  descends  upon  it  from  a  height  h,  and  I  denotes  the 
length,  K  the  cross-section,  and  E  the  coefficient  of  elas- 
ticity of  the  rod,  the  elongation  A  resulting  from  the  shock 
is  approximately  given  by  the  equation 


•  \ 


2  hi 
EK' 


(3) 


W  +  P 

When  the  rod  has  experienced  its  maximum  extension  from 
the  combined  effect  of  the  shock  and  the  newly-added  weight 
P,  it  will  suffer  contraction,  then  undergo  another  elongc^ 
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tion,  and  alternate  contractions  and  elongations,  gradually 
diminishing  in  extent,  will  ensue,  until  the  movement  ceases 
with  the  bar  at  the  point  of  permanent  elongation  due  to 
the  two  weights  I*  and  W.  The  longitudinal  vibrations  of 
the  bar,  and  the  attendant  vertical  oscillations  of  the  sus- 
pended mass,  P  -f  W,  arc  isochronous.  The  continued 
diminution  in  the  amplitude  of  the  vibrations,  and  their 
final  suppression,  result  from  some  change  experienced  in 
the  effective  resistances  to  the  molecular  displacements 
within  the  bar,  which  is  designated  the  viscosity  of  solids. 

Lnteral  Contraction,  resulting  from  Longitudinal  Tension, 
—  [f  a  bar  or  rod  be  subjected  to  a  tensile  stress,  the  dis- 
tances between  its  contiguous  particles  will  be  increased 
not  only  in  the  longitudinal  direction,  but  also  in  oblique 
directions.  Cohesive  attractions  will  thus  come  into  opera- 
tion between  these  particles,  which  will  have  the  effect  to 
compress  the  particles  upon  one  another  in  the  lateral  di- 
rection. It  thus  happens  that  the  diameter  of  a  rod  is 
diminished  by  a  longitudinal  tensile  stress.  According  to 
the  experiments  of  Cagnard  Latour,  Wertheim,  and  Kirch- 
hoU,  with  roils  of  various  materials,  the  fractional  diminu- 
tion of  the  diameter  falls  between  one-fourth  and  two-fifths 
of  the  fractional  elongation.  This  result  of  experiment  is 
in  accordance  with  the  general  conception  of  the  mechan- 
ical condition  of  solids  before  stated,  if  we  suppose  the  ten- 
sile stress  to  be  exerted  in  the  direction  of  the  side  of  an 
elementary  cube.  This  gives  for  the  ratio  of  the  lateral 
compressive  action  to  the  direct  resistance  to  tension,  for  a 
single  molecule,  the  expression 

f  +  W 

/+2/  +  li/»- 

The  value  of  this  for  all  admissible  values  of/'  and/",  as 
compared  with/,  lies  between  the  limits  £  and  2^. 

Resistance  to  Rupture  by  Tension. — The  resistance  of  a 
bar  or  rod  to  rupture  by  tension  is  the  same  for  every  square 
incli  of  its  section.  The  ultimate  resistance  per  square 
inch  is  called  the  modulus  of  tenacity,  or  simply  the  tenacity. 
In  formulas  it  is  denoted  by  T.  The  total  resistance,  or 
the  breaking  load,  is  equal  to  the  tenacity  multiplied  by 
the  number  of  square  inches  in  the  cross-section  of  the  bar. 
The  moduli  of  tenacity  of  various  materials  are  given  in 
Table  III.  The  tenacity  of  steel  exceeds  that  of  all  other 
substances.  Specimens  of  cast  steel  have  been  obtained 
having  a  tenacity  of  over  170,000  pounds;  the  higher  grades 
of  steel  have  a  tensile  strength  of  over  100,000  pounds;  the 
tenacity  of  good  bar  iron  is  from  50,000  to  70,000  pounds; 
iron  wire  has  a  tensile  strength  of  70,000  to  100,000  pounds  ; 
the  average  tensile  strength  of  cast  iron  is  16,500  pounds,  but 
by  a  special  process  a  specimen  has  been  obtained  that  had 
a  tension  of  40,000  pounds.  The  tenacity  of  the  different 
kinds  of  wood  varies  between  wide  limits.  The  strongest 
kinds,  as  locust,  box,  ash,  and  beech,  have  a  tenacity  of 
20,000  to  17,000  pounds;  the  weakest,  as  white  pine  and 
poplar,  of  4000  to  "000  pounds.  These  statements  refer 
to  thoroughly-seasoned  timber,  and  to  tensile  strains  ex- 
erted in  the  direction  of  the  fibres.  The  tenacity  of  un- 
seasoned timber  is  much  less.  The  tenacity  at  right  angles 
to  the  fibres  is  many  times  less.  Careful  experiments  made 
at  Woolwich  dockyard,  England,  have  shown  that  good  bar 
iron  is  not  weakened  by  strains  even  up  to  the  pointof  rup- 
ture. Its  strength  is.  in  fact,  apparently  greater  after  hav- 
ing been  subjected  to  great  strains  than  before.  Wrought 
iron  offers  a  remarkable  exception  to  the  general  fact  that 
heat  diminishes  tenacity.  In  a  series  of  experiments  made 
by  Fairbairn  upon  rolled  plates  of  iron  it  was  found  that 
the  strength  remained  nearly  tho  same  up  to  395°  F.  Be- 
yond this  temperature  it  decreased,  and  was  reduced  25  per 
cent,  at  a  red  heat.  In  similar  experiments  with  rivet  iron 
the  strength  was  found  to  increase  up  to  325°  F.  ;  the  in- 
crease at  that  temperature  amounted  to  nearly  30  per  cent. 

Resistance  of  Cylinders  to  "»  Internal  /'rensurc  (as  water- 
pipes  and  cylindrical  boilers). — A  cylinder  exposed  to  an 
internal  pressure  of  water  or  steam  is  more  liable  to  be  torn 
asunder  longitudinally  than  at  any  cross-section.  The 
thickness  at  which  rapture  is  liable  to  occur  may  be  calcu- 
lated by  the  formula  2T  t  =  /><•/,  in  which  t  denotes  the  thick- 
ness, and  (/  the  internal  diameter  of  the  hollow  cylinder, 
both  in  inches,  T  the  tenacity  of  the  material  (Table  III. 
p.  505),  and  p  tho  internal  pressure  iu  pounds  per  square 
inch.  If  the  thickness  is  any  considerable  fraction  of  tho 
diameter,  tho  following  more  accurate  formula  may  be  used  : 
2{T—p)t=pd.  In  Calculations  of  safe  thickness  fur 
wrought-iron  steam  boilers  joints  double  riveted  (accord- 
ing to  Fairbairn  1.  T  should  he  taken  as  low  as  4250  pounds, 
or  one-eighth  the  actual  tensile  strength  of  double-riveted 
plates.  That  a  cast  iron  water  pipe  may  have  the  requi- 
site strength  to  resist  the  strains  to  which  it  may  be  exposed 
from  its  own  weight  and  external  causes,  the  calculated 
thickness  has  to  be  increased.  The  following  is  the  form- 
ula in  general  use  for  determining  the  proper  thickness  of 


cast-iron  water-pipes:  t  =  ix   9s/iI'^m    +  0.40  in.    The 

^  P\  1 0 ,  o  u  u 

tenacity  is  taken  at  16,600  pounds,  and  a  factor  of  safety, 
4,  used.  The  pressure  /.  i-  taken  at  ISO  pounds.  This 
formula  gives  almost  the  exact  thicknesses  of  the  cast-iron 
main  pipes,  of  various  diameters,  laid  down  in  New  York 
City.  In  the  1".  S.  all  pipes  tbatarotobcsubje.tr  I  to  an  inter- 
nal pressure  of  water  or  steam  are  tested  by  the  hydraulic 
press  at  300  pounds.  The  formula  used  in  the  establish- 
ment of  the  water-supply  of  Paris  is  equivalent  to 

150  lbs.  x<l 
'°8-85*2XlM001bs.+0-315u'" 


or  to  (  =  4  X 


150  lbs.  X  d 


,. :      +  0.315  in. 


2  X  1S,G00  lbs. 


Compression. — When  a  downward  pressure  from  a  super- 
incumbent weight  is  exerted  equally  upon  all  parts  of  the 
upper  face  of  a  prismatic  block  standing  (irmly  on  its  base, 
it  has  been  experimentally  ascertained  that  the  fractional 
diminution  of  its  height  is  directly  proportional  to  the 
pressure,  and  inversely  proportional  to  the  area  of  the 
base,  unless  the  height  bo  so  great  that  the  block  has  a 
tendency  to  bend  under  the  pressure.  We  must  conclude, 
then,  that  all  tho  vertical  filaments  of  the  mass  are  com- 
pressed equally  at  all  points  of  the  height,  and  that  the 
resulting  elastic  resistances  are  equal  at  all  points  to  the 
vertical  pressures  on  the  various  points  of  the  upper  face. 
Tho  coefficient  of  elasticity  E  is  found  to  have  nearly  the 
same  value  for  small  compressions  :is  for  small  tensions. 
Formulas  1  and  2  apply,  then,  as  well  to  compression  as 
to  tension,  and  the  values  of  E  given  by  Table  III.  may  be 
used. 

Itesi'statice  to  Crushing. — The  ultimate  resistance  of  a 
short  block  to  crushing  under  a  uniformly-distributed 
pressure  varies  as  the  area  of  the  base  or  transverse  sec- 
tion. The  ultimate  resistance  per  square  inch  is  called  the 
crushing  strength  of  the  material,  or  modulus  of  crushing 
strength.  It  is  designated  by  C  in  formulas.  Table  III. 
gives  its  value  as  experimentally  determined  for  various 
materials.  The  crushing  strength  of  a  prismatic  block  of 
any  material  may  be  obtained  by  multiplying  the  value  of 
C  by  the  number  of  square  inches  in  the  base.  As  rupture 
by  crushing  is  a  separation  of  parts,  it  cannot  be  n  direct 
consequence  of  the  compression  experienced  in  the  line  of 
direction  of  the  pressure.  It  immediately  results  from  at- 
tendant compressive  actions  that  take  effect  obliquely  to 
tho  lino  of  pressure.  These  occasion  an  expansive  tend- 
ency at  right  angles  to  this  line.  When  this  expansive 
tendency  prevails  over  the  lateral  cohesion,  rupture  must 
occur.  It  is  in  this  way  that  rupture  occurs,  except  in  the 
case  of  materials  of  a  granular  texture,  like  cast  iron, 
stone,  and  brick.  Hard,  homogeneous  substances  of  a 
glassy  texture,  like  vitrified  bricks,  crush  under  a  vertical 
load  by  splitting  in  the  vertical  direction  into  several  frag- 
ments. Ductile  and  tough  materials,  like  wrought  iron, 
are  crushed  by  bultfiiuj  or  lateral  swelling.  In  the  ease  of 
wood  and  other  fibrous  substances  the  lateral  adhesion  of 
the  fibres  is  overcome,  and  what  is  called  buckling  or  crip- 
pling ensues.  When  blocks  of  a  granular  material  are 
crushed,  they  give  way  along  lines  or  planes  inclined 
somewhat  more  than  45°  to  the  base,  and  passing  through 
tho  edge  of  the  base  or  outside  of  it.  This  is  the  result 
of  a  shearing  strain  developed  along  such  lines  by  the  ver- 
tical pressure,  which  produces  rupture  before  the  lateral 
tenacity  is  overcome.  Tho  crushing  strength  of  steel  far 
exceeds  that  of  all  other  substances.  Some  specimens  of 
cast  steel  have  resisted  a  pressure  of  nearly  -1IH),000  pounds 
to  the  square  inch.  The  crushing  strength  of  east  iron 
averages  about  six  times  its  tenacity.  That  of  a  good 
quality  of  cast  iron  is  about  100,000  pounds;  that  of  the 
Strongest  spe  uncus  is  nearly  150,000  pounds.  The  crushing 
strength  of  a  medium  quality  of  wrought  iron  is  less  than 
50,000  pounds.  The  crushing  strength  of  most  kinds  of 
timber  when  dry  is  from  one  half  to  two  thirds  its  tenacity. 
Moisture  in  timber  weakens  the  lateral  adhesion  of  the 
fibres,  and  reduces  the  resistance  to  crushing  to  about  half 
its  amount  in  the  dry  state.  The  average  compressive 
strength  of  good  building-stone  is  about  12,000  pounds. 

Strength  of  Pillars. — Ordinary  pillars  or  columns  are  of 
BUch  length  compared  with  their  diameter  that  they  tend 
to  bend  under  a  load,  and,  if  the  load  be  sufficiently  great, 
break  by  bending  or  suffer  cvuKH-frnrture,  The  laws  of 
variation  of  their  strength  have  been  experimentally  de- 
termined by  Hodgkinson.  He  found  that  when  both  ends 
of  a  pillar  arc  flat,  its  strength  is  about  three  time^  a-  L're::t 
as  when  both  ends  are  rounded,  and  when  both  ends  arc 
firmly  fixed,  it  is  about  four  times  as  great.  The  other 
law-  are  embodied  in  the  following  formulas,  by  means  of 
which  calculations  can  be  made  for  special  eases  : 
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Solid    cylindri- 
cal column  of 
ron, 

i  cylin 

cast  iron,        ) 
Solid 
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of    red     dry 
deal, 


cylindri- ) 

..IllTllll    Of    - 

nghtiron, 1 


Rounded  end9. 

Length  mon  than  liflecu 

times  the  diameter. 


14.9 


(1.7   • 


P  =  13        >7  — ■ 


P  =  42 


(JS.76 


Flat  ends. 

Length  more  than  thirty 

times  the  diameter. 


rf3.55 
'    p.1 


P  =  crushing  weight  in  gross  tons;  rf  =  external  diameter, 
or  side  of  column,  in  inches;  d\*=  internal  diameter  of 
hollow  columns  in  inohes;  J  =  length  of  column  in  feet. 
If  the  length  of  the  column  fall  below  the  limit  given  in 
the  table,  and  is  more  than  four  or  five  times  the  diam- 
eter, the  strength  is  approximately  given  by  the  formula 

P  0  K 
Iff  —  —  ->  in  which  P  =  the  breaking  weight  by  pre- 

ceding formulas  for  long  columns;  C  =  crushing  strength 
of  the  material,  given  by  Table  III.,  expressed  in  gross 
ton-;  and  K  =  transverso  section  of  column,  in  square 
inches. 

The  following  formula,  derived  from  Hodgkinson's  ex- 
periments, known  as  "Gordon's  formula,"  is  that  most  fre- 
quently used  in  the  calculation  of  the  ultimate  strength  of 
struts  and  pillars : 

/S 

P=  crushing  load  in  pounds,  S  =  sec.  area  in  inches,  7  = 
length,  and  d  =  external  diameter  (or  extreme  breadth), 
h  ith  in  terms  of  the  same  linear  unit;  /and  a  are  coeffici- 
ents. Their  values  for  pillars  fixod  at  both  ends,  by  hav- 
ing flat  capitals  and  bases,  are  given  in  the  following  table, 
for  east  iron,  wrought  iron,  and  timber,  and  for  pillars  of 
diverse  forms: 


Material. 

Value 
of/. 

Value 
of  a. 

Form  of  pillar. 

Pounds. 

SO. (Hill 

Hollow  cylindrical. 

tt           tl 

80,000 

sta 

Hollow  square. 
Solid. 

a         tt 

80,000 

:sr,,ooo 

tsW 

Hollow  cylinder,  thin. 

tt             a 

30,000 

SiiW 

Hollow  square,  thin. 

it              a 

36,000 

Solid  rectangular. 

it               u 

30.01111 

Solid  cylinder. 

tt             tt 

30,0011 

ToVi! 

Angle  iron,  of  equal  ribs. 

it               a 

36,000 

TToTiJ 

4-  form. 

Timber  

7,000 

lis 

Rectangular. 

The  values  of  a  given  in  the  table  must  be  multiplied  by 
4  for  pillars  or  struts  rounded  or  jointed  at  both  ends,  and 
by  2  for  those  fixed  at  one  end  and  jointed  at  the  other. 
Connecting-rods  of  steam-engines  are  jointed  at  both  ends, 
and  piston-  and  pump-rods  are  fixed  at  one  end  and  jointed 
at  the  other.  Gordon's  formula,  with  the  above  values  of 
/  and  a  for  a  hollow  cylinder  of  cast  iron,  gives  the  crush- 
ing load  for  columns  with  flat  ends  from  5  to  25  per  cent. 
less  than  that  derived  from  Hodgkinson's  formula,  and  for 
columns  with  round  ends  from  25  to  50  per  cent,  less,  the 
percentage  of  difference  varying  with  the  length  and  diam- 
eter of  the  column.  Neither  formula  accords  exactly  with 
the  results  of  Hodgkinson's  experiments,  but  in  the  case 
of  columns  with  round  ends — which  pillars  and  struts  are 
generally  assumed  to  be — the  disagreement  is  much  the 
greatest  with  Gordon's  formula,  but  the  errors  lie  on  the 
,-a  fie    ide. 

Collapse  of  Tubes  under  External  Pressure. — The  tubu- 
lar Bues  of  a  steam -boiler  tire  subjected  to  such  an  exter- 
nal pressure.  According  to  Fairbairn,  the  resistance  of  a 
tube  to  collapsing  is  inversely  proportional  to  the  diame- 
ter and  length  of  the  tube,  and  increases  nearly  as  the 
square  of  the  thickness.  He  gives  the  following  formula 
for  calculating  the  strength  of  wrought-iron  tubes  subjected 
to  external  pressure: 

jfcS.19 

P=  S06,300— — ; 
Lt  a 

in  which  L  is  the  length  of  the  tube  in  feet,  d  its  diameter, 
and  A-  its  thickness,  both  in  inches,  and  P  the  ultimate  re- 
sistance to  compression,  in  pounds  per  square  inch.  For 
logarithmic  computation  we  have  Iog.P  =  1.5265  +  2.19 


log. 100  k  —  log.(L.tf).     To  find  the  thickness  /.-,  in  inches, 

of  a  wrought-iron  tube  to  resist  collapsing  under  a  known 

.Art  ,       log.P  4- log.(L.rf) 
pressure  P,  we  have  log.100  k  = — 2 iTT^ —  1-203. 

In  this  formula,  L  is  to  be  taken  in  inches.  For  each  thick- 
ness of  tube  there  is  a  certain  length  beyond  which  the  re- 
sistance to  external  pressure  is  less  than  that  to  internal 
pressure.  If  the  thickness  of  the  sheet-iron  tube  is  £  inch, 
this  limiting  length  is  2.59  feet. 

Shearing. — Shearing  is  a  forced  sliding  movement  of 
one  part  of  a  body  over  an  adjacent  part,  as  occurs  in  the 
action  of  a  pair  of  shears,  when  the  two  blades  urge  adja- 
cent portions  of  the  material  in  parallel  and  opposite  di- 
rections, and  sever  them  along  the  section  between  the 
blades.  That  shearing  may  take  place,  it  is  not  necessary 
that  the  tendencies  to  parallel  and  opposite  motions  should 
be  directly  communicated  to  contiguous  parts  of  a  body, 
as  in  the  operation  of  shears.  The  two  external  actions 
may  be  exerted  in  parallel  planes  separated  by  a  small  or 
a  considerable  distance,  and  the  shearing  tendency  will 
exist  at  all  intermediate  points.  Also,  one  of  the  actions 
here  referred  to  may  be  a  force  of  reaction  taking  effect  at 
a  fixed  point  of  support.  Thus,  when  a  beam  resting  hori- 
zontally on  two  props  is  loaded  at  the  middle,  there  will  be 
a  shearing  strain  at  all  cross-sections  between  the  middle 
and  each  prop,  equal  to  the  reaction  of  the  prop,  or  half 
the  weight  In  this  case  the  shearing  is  said  to  be  trans- 
verse. Rivets,  pins,  and  keys  used  in  fastening  joints,  and 
tenons  of  beams  inserted  in  mortises,  are  liable  to  a  trans- 
verse stress,  and  so  to  transverse  shearing.  Longitudinal 
shearing  will  take  place  if  a  longitudinal  stress  is  exerted 
along  a  line  not  directed  through  a  point  of  support. 
When  a  beam  supported  horizontally  at  one  or  at  two 
points  is  loaded  with  weights,  the  shearing  is  at  right 
angles  to  its  length,  and  the  shearing  strain  at  any  cross- 
section  is  equal  to  the  reaction  of  the  point  of  support  on 
either  side  of  the  section,  minus  the  sum  of  all  the  weights 
on  that  sido  intercepted  between  the  section  and  the  point 
of  support.  A  similar  rule  applies  to  all  cases  of  direct 
transverse  shearing.  For  any  section  of  a  loaded  beam 
the  shearing  strain  will  then  be  as  follows:  When  the  beam 
is  fixed  at  one  end,  it  will  be  the  weight  at  the  free  end,  or 
if  it  is  uniformly  loaded,  the  weight  between  the  section 
and  the  free  end;  when  the  beam  rests  on  two  points,  it 
will  be  half  the  load  if  this  is  at  the  middle,  and  the  load 
between  the  section  and  the  middle  if  the  beam  is  uniform- 
ly loaded.  The  resistance  to  shearing  strain  per  square 
inch  of  section  is  called  the  modulus  of  shearing.  The  fol- 
lowing are  the  values  of  the  modulus  of  shearing  for  some 
of  the  principal  materials  in  use  :  cast  iron,  30,000  to  40,000 
pounds;  wrought  iron,  40,000  to  00.000  pounds;  steel, 
00,000  to  90,000  pounds;  wood,  with  the  fibres,  500  to 
1200  pounds  ;  wood,  across  the  fibres,  500  to  2000  pounds; 
treenails  of  English  oak,  across  the  fibres,  4000  to  5000 
pounds.  The  shearing  strength  of  wrought  iron  is  practi- 
cally equal  to  its  tensile  strength ;  that  of  cast  iron  is 
double  its  tenacity,  and  that  of  steel  about  three-fourths 
its  tenacity. 

Flexure. — When  a  beam  is  bent  by  a  transverse  stress, 
the  fibres  on  the  convex  side  are  extended  and  those  on  the 
concave  side  compressed.  Between  the  extended  and  com- 
pressed fibres  there  is  a  surface  in  which  the  fibres  are 
neither  extended  nor  compressed,  but  retain  their  original 
length.  This  is  called  the  neutral  surface;  it  is  nearly  a 
plane  when  the  beam  is  slightly  bent.  If  we  consider  only 
a  medial  longitudinal  section  of  the  beam,  we  have  a  neu- 
tral line  or  filament  simply,  which  is  called  the  neutral  axis 
of  the  beam.  If  a  cross-section  of  the  beam  be  taken  at 
any  point,  it  will  intersect  the  neutral  surface  in  a  horizon- 
tal line,  termed  the  neutral  axis  of  the  section.  It  passes 
through  the  centre  of  gravity  of  the  section,  and  the  neu- 
tral axis  of  the  beam  passes  through  the  centres  of  gravity 
Fio.  J. 


of  all  transverse  sections.    In  Fig.  2.  m  n  r  s  represents  the 
neutral  surface,  u  b  x  the  neutral  axis  of  the  beam,  and  >u' 
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n'  the  neutral  axis  of  the  section  o'  b'  rf'  <■'.  The  curve 
assumed  by  the  neutral  axi.s  of  the  bent  beam  is  called  the 
elastic  curve.  The  depression  of  the  lowest  point  of  this 
curve  is  the  linear  deflection  of  the  bean.  The  compara- 
tive deflections  for  beams  variously  loaded  and  supported 
are  given  in  Table  II.,  p.  0(14. 

According  to  the  received  theory,  the  following  are  the 
general  laws  of  the  deflection  of  rectangular  beam.--:  It  is 
directly  proportional  to  the  load  and  the  cube  of  the  length, 
and  inversely  proportional  to  the  breadth  and  the  cube  .1 
the  depth.    But  an  extensive  scries  of  experiments  made  by 

the  writer  on  the  deflection  of  rectangular  bars  of  u I, 

iron,  and  steel  of  moderate  dimension-,  loaded  at  the  mid- 
dle, ha\  e  established  that  in  pieces  of  such  dimension-,  and 
presumably  in  beams  of  similar  relative  dimensions,  the 
deflection  neither  varies  directly  as  the  cube  of  the  length 
nor  inversely  as  the  cube  of  the  depth,  but  in  ratios  less 
rapid  than  these  laws  give.  The  length  of  the  bars  used  in 
the  experiments  varied  from  2  feet  to  6  feet,  and  the 
breadths  and  depths  of  the  wooden  pieces  from  I  inch  to 
6  inches,  and  those  of  the  bars  of  iron  and  steel  from  \ 
inch  to  1  inch.  The  entire  scries  of  experiments  are  ac- 
curately represented  by  the  formula 
p/2         pfj 


A      8E'  bd  +6E/h/3' 


C4) 


in  which  P  denotes  the  applied  weight  or  pressure,  I  the 

length,  h  the  breadth,  and  d  the  depth  of  the  piece,  E  the 

E 
coefficient  of  elasticity,  and  m  the  ratio       of  the  coefficient 

of  elastic  resistance  to  shearing  to  that  of  elastic  resistance 
to  tension  or  compression.  The  value  of  m  varies  with  the 
position  of  the  layers  of  fibres  in  the  piece.  For  the  white 
pine  sticks  used,  m  has  the  value  4  when  the  layers  are 
horizontal,  and  2  when  they  are  vertical.  For  the  wrought- 
inm  and  steel  bars,  m  is  a  little  less  than  '2  when  the  bar 
rests  edgewise  on  its  support^,  and  4  when  it  rests  flatwise. 

Comparative  Stiffness  of  Beams  of  same  length  and  same 
quantity  of  material. — The  rigidity  of  such  rectangular 
beams  is  proportional  to  the  square  of  the  depth.  Hollow 
rectangular  or  cylindrical  beams  are  more  rigid  than  solid 
O&eS.  The  I  and  X  form  of  iron  beam  and  rail  in  common 
use  is  much  more  rigid  than  the  solid  rectangular  bar.  The 
general  principle  is,  that  fibres  impart  stillness,  as  well  as 
strength,  under  a  transverse  stress,  in  proportion  as  they 
are  mure  remote  from  the  neutral  axis  of  the  cross-section. 
With  horizontal  beams  under  a  vertical  load,  the  neutral 
axis  of  the  cross-section  is  horizontal;  it.  is  in  all  cases 
perpendicular  to  the  direction  of  the  bending  force. 

ultimate  Resistance  to  Flexure,  or  Strength  of  Beams  un- 
der a   Transverse   Stress, —  Let  the   beam  lie  fastened  at  one 

en  1  and    loaded  at  the   other,  as    shown  in   Kig.  '.'>,  and  i 

aider  any  cross-section,  as  ef.     The  upper  fibre  b/a  will 
Fio.  3. 
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at  the  point/  be  under  a  tensile  strain,  tending  to  draw/ 
toward  c  ,■  and  this  strain  will  be  counteracted  by  the  elas- 
tic resistance  exerted  in  the  opposite  direction,  as  shown 

In  the  arrow.  The  .same  will  lie  true  of  every  fibre  above 
the  neutral  axis  if  oxj  only  that  the  strain  will  decrease 
with  the  distance  from  the  neutral  axis.  Below  this  axis 
the  strains  will  be  compressive,  or  acting  toward  the  fixed 
end  of  the  beam,  and  will  be  counteracted  by  the  clastic 
reactions,  as  shown  by  the  arrows.  Aooordingly,  the  part 
dc/e  of  the  beam  is  essentially  in  the  condition  of  a 

bent  lever,  of  which  the  axis  or  fulcrum  is  at  r  ;  and  the 
weight  /'  is  held  in  equilibrium  by  the  elastic  resistances 
of  all  the  fibres  above  and  below  the  axis  to  the  strains 
they  undergo.  If  we  take  the  Bum  of  the  moments  about 
v  of  all  tlie^e  resistances  at  all  point-  of  the  section  con 

Bidered,   We    shall   have   what   is    called   the  Hi'Wirnt  <>/   rrxint 

once,  or  resisting  moment,  of  the  section.  The  equilib- 
rium, on  the  principle  of  the  lever,  requires  thai  thus  mo 
men!  of  resi  tanee  shall  be  equal  to  the  moment   p  ■  <  >■ 

of  the  weight  1*  a  I t  the  same  point.     Tin-  latter  m< ml 

is  called  the  monk  nt  of  street)  or  bending  moment,  li  ■  I 
ingl> .  t  be  general  equation  of  equilibrium  between  the  u 
tei  hi  I  and  internal  forecs.  is 

Mum.  ut  of  stress      moment  of  resistance  of  cross-section. 


For  beams  loaded  or  supported  in  any  other  way  the 
same  general  equation  of  equilibrium  holds  good.  The 
moment  of  stress  in  each  ease  is  obtained  by  considering 
all  the  external  forces,  reactions  included,  that  are  in  ope- 
ration on  one  side  of  the  cross-section  considered.  It  is 
the  sum  of  the  statical  moment-  of  all  of  these  forces  that 
tend  to  produce  a  rotation  in  one  direction  about  the  neu- 
tral axis  of  the  section  regarded  as  an  axis  of  rotation, 
minus  the  sum  of  the  moments  of  those  which  tend  to  pro- 
duce a  rotation  in  the  opposite  direction.  Practically, that 
ideal  cross-.-ection  is  taken  at  which  the  moment  of  stress 
has  its  maximum  value,  and  BO  the  longitudinal  strains  en 
the  fibres  are  the  greatest.  This  is  ceiled  the  dangerous 
section.  In  the  case  of  a  beam  fastened  at  one  end,  how- 
ever  it  may  be  loaded,  the  dangerous  section  is  at  the  fixed 
end.  if  a  beam  rests  on  two  support-,  and  i-1  loaded  at  the 
middle,  or  uniformly,  the  dangerous  section  18  at  the  mid- 
dle If  it  is  fixed  at  both  end-,  under  similar  cireum- 
Stances    the  section  of    greatest   strain  is  at   the    fixed    end.-. 

w  Inn  the  load  applied  to  a  beam  i-  sufficient  to  produce 

rupture,  the  rupture  begins  in  the  dangerous  section,  and 
with  the  fibres  most  remote  from  the  neutral  axis,  on  the 
side  on  which  tin-  ultimate  resistance  to  the  Longitudinal 

strain  is  first  reached.  With  rectangular  beams  of  wrought 
iron  and  wood,  as  the  crushing  strength  is  less  than  the 
tenacity,  the  rupture  begins  on  the  compressed  or  concave 
side.  With  rectangular  beams  of  cast  iron  the  tenacity  is 
much  less    than  the  crushing  strength,  and  (he   outer  fibres 

rupture  first  on  the  convex  side.  The  ultimate  resistance 
of  the  outer  fibres  for  a  square  inch  in  section,  on  the  side 
which  first  ruptures,  is  called  the  nn.diihis  <•/  rupture,  and 
is  represented  by  K.  The  values  of  II.  as  determined  ex- 
perimentally for  a  great  variety  of  materials,  are  given  in 
Table  III.  The  moment  of  stress,  answering  to  the  dan- 
gerous section,  which  results  from  the  breaking  load,  is 
termed  the  ma.n'mmn  innmtut  of  stress,  or  the  moment  of 
rupture.  (Sec  3d  column  of  Table  II.  For  the  expres- 
sions for  the  moment  of  resistance  of  various  form-  >-\' 
cross-section  see  Table  I.)  By  putting  the  maximum  mo- 
ment of  stress  for  a  beam  loaded  and  supported  in  the 
manner  supposed,  equal  to  the  moment  of  resistance  for 
the  supposed  form  of  cross-section,  and  taking  the  proper 
value  of  U  from  Table  III.,  we  may  readily  determine  the 
breaking  load  when  the  dimensions  of  the  beam  are  given, 
or  find  what  dimensions  a  beam  should  have  not  to  suffer 
fracture  under  a  given  load.  When  there  is  occasion  to 
take  the  weight  of  the  beam  into  account,  it  is  to  be  re- 
garded as  a  uniformly  distributed  load  W.  and  the  max 
imam  moment  of  stress  for  such  a.  load  added  to  that  of 
the  applied  load. 

Comparative  Transverse  Strengths  of  Beam*  of  different 
forms  or  dimensions,  hut  of  uniform  oross-seotion. — I  1  I  If 
the  beams  differ  only  in  length,  the  breaking  load  is  in- 
versely proportional  to  the  length.  (2)  If  the  length  and 
form  are  the  same,  but  the  trans\  crse  dimensions  different, 
and  the  cross-section  either  a  rectangle,  circle,  or  trian- 
gle, the  breaking  load  is  proportional  to  the  area  of  the 
oross-seotion  multiplied  by  the  depth.  Thus,  for  rectan- 
gular or  triangular  beams  of  the  same  length  and  sectional 

area,  the  strength  increases  BS  the  depth.  The  -ami-  pro- 
portion holds  very  nearly  for  hollow  rectangular  or  circular 
beams  if  the  thickness  of  the  solid  part  is  small  in  com- 
parison with  the  exterior  dimension- ;  also  for  beams  and 
bars  of  the  I  or  X.  form,  in  ordinary  use,  in  which  the 
vertical  rib  is  comparatively  small,  and  the  quantity  of 
material  in  the  two  flanges  is  the  same  or  has  a  definite 
ratio.  (3)  The  breaking  load  of  rectangular  beams  of  the 
same  length  varies  directly  as  the  breadth  and  the  Bquare 

of  the   depth.      Such    beams   are   then    strongest   with  their 

greatest  transverse  dimension  vertical.  The  strength  of 
circular  beams  of  tin-  same  length  increases  as  the  cube  of 
the  diameter,     i  1 1   Beams  of  different  forms,  with  the  same 

seoti f  material,  differ  in  strength.     A  square  beam  is 

nearly  one-fifth  stronger  than  a  circular  one  of  the  same 
sectional  area.     Rectangular  beams  of  equal  sections  are 

Btronger  in  proportion    as   their   breadth    is   less   and  depth 

greater.     Hollow  beams  are  Btronger  than  solid  ones,  and 

those   of  the    I    or  X  form  are   stronger  than  rectangular 

beam  , 

Section  of  Greatest  Strength. — A.< rding  to  the  expert 

ments  of  Hodgkinson  and  Fairbairn,  the  strongest  florin  of 
-.'I'tioii  for  an  iron  beam  fB  that  consisting  of  n  ret 
tioal  rib  uniting  two  horizontal  flanges,  tin-  areas  of  which 
bear  to  each  other  the  inverse  ratio  ..t  the  ultimate  i 
mi  ts  of  the  material  to  extension  and  compression.     In 
the  oase  of  the  cast-iron  beam  of  strongest  form,  resting 
on  two  BUpports,  the    tectional   area   of  the  lower  flat 
si\  times  that  of  the  upper  flange.     With  the  Bteel  beam 
the    feme  flanges  bear  the  ratio  of  '_'  to  1.     In  the  ^  i 

iron  beam  of  strongest   section  the-  area  of  the  Qppei    B 

i    nearly  double  thai  of  the  lower  flange,     The  formula  for 
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the  breaking  weight  is  W  =  c -—,  in  which  n  is  the  area  of 

a  Beotion  of  the  bottom  flange  in  square  inches;  d,  the 
depth  of  the  beam  in  inches  ;  /,  the  length,  or  distance  be- 
tween  the  supports  in  inches;  and  c,  a  coefficient.  The 
value  of  c  For  tin  cast-iron  beam  is  26  gross  tons,  and  for 
the  wrought-iron  beam  is  60  gross  tons.  In  the  I  or  X 
form  of  beams  or  rails  in  general  use.  the  angles  are  rounded 
off,  and  the  t  ertioal  rib  has  sufficient  thickness  to  resist  the 
shearing  Strain  and  vortical  and  lateral  shocks.  Recent 
imentfl  have  shown  that  when  a  east-iron  JT_  beam  is 
loaded  only  on  one  side  of  the  flange,  the  area  of  the  lower 
flange  should  be  three  times  that  of  the  upper,  instead  of 
six  times. 

ima  of  Uniform  Strength. — A  beam  of  uniform  strength 
te  in  which  an  applied  weight  occasions  the  same  strain 
on  the  outer  fibres  at  all  points  of  the  length;  and  hence 
the  liability  to  break  is  theoretically  the  same  at  all  cross- 
sections.  Every  such  beam,  if  the  cross-section  be  rectan- 
gular, decreases  either  in  breadth  or  depth,  or  both,  from 
the  section  of  greatest  to  that  of  least  strain.  The  precise 
form  and  varying  dimensions  in  any  particular  case  can 
be  obtained  by  placing  the  moment  of  stress  for  any  sec- 
tion equal  to  the  general  expression  for  the  moment  of  rc- 

»    ,  .     Rui/2  .  .  ,  , 

Sistance  01  the  section — viz.  — ~— ,  in  which  n  denotes  the 
6 

breadth  and  y  the  depth  of  the  section.  Either  of  these 
may  be  supposed  to  have  a  constant  value,  and  the  varying 
value  of  the  other  may  be  obtained  by  the  equation.  Thus, 
if  the  beam  be  fastened  at  one  end,  and  support  a  weight 
P  at  the  other,  and  x  represent  the  distance  from  P  to  any 
one  of  the  rectangular  cross-sections,  the  equation  will  be 
R  u  ;/■ 
6 

vertical  longitudinal  section  will  be  parabolic  in  form.  If 
the  depth  be  constant,  the  beam  will  be  wedge-shaped  in 
horizontal  outline.  Under  similar  circumstances,  if  the 
load  were  uniformly  distributed,  to  be  of  uniform  strength, 
with  a  constant  breadth,  the  beam  would  have  to  be  wedge- 
shaped  in  vertical  outline.  If  the  beam  be  supported  at 
the  ends  and  loaded  at  the  middle,  or  supported  at  the 
middle  and  loaded  at  the  ends  like  the  beam  of  a  balance. 
and  the  breadth  be  constant,  to  be  of  uniform  strength  it 
must  taper  from  the  middle  toward  either  end  in  a  para- 
bolic curve. 

Torsion. — Let  e  h  a  r  represent  a  cylindrical  shaft,  one 
of  whose   transverse   sections,   e  f  h,   is   immovably   fixed, 
and  let  P  be  the  twisting  force  acting  perpendicularly  to 
Fig.  4. 


Px  =  - 


If  the  breadth  be  constant,  the  outline  of  the 


C  B  in  the  plane  of  the  section  r  s  t.  Suppose  the  cylinder 
to  be  divided  by  ideal  planes  of  section  into  an  indefinite 
number  of  circular  disks.  The  first  disk  will  be  urged  by 
the  twisting  force  to  turn  around  its  centre  C.  This  move- 
ment will  necessitate  the  slipping  or  shearing  of  this  disk 
n]!  m  the  next,  which  will  develop  a  force  of  shearing 
strain  and  an  opposing  elastic  resistance.  The  shearing 
action  of  the  first  disfa  on  the  second  will  cause  the  second 
disk  to  turn  around  its  centre,  and  slip  or  shear  upon  the 
tiiird:  and  this  will  be  made  to  turn  upon  the  fourth,  and 
BO  on  to  the  fixe  1  end  of  the  shaft.  When  the  final  equi- 
librium obtains  between  the  successive  shearing  actions 
propagated  from  p  and  the  reactions  that  return  from  the 
fixed  end,  each  disk  will  have  turned  by  the  same  amount 
upon  the  next,  and  the  consequent  shearing  action  will  be 
counteracted  by  the  elastic  resistance  to  the  same.  From 
this  state  of  things  we  maj  draw  the  following  conclu- 
sions: 1 1 )  The  entire  shearing  strains  are  equal  at  all  sec- 
tions.  (2)  Throughout  any  one  section  the  strains  increase 
proportionally  to  the  distance  from  the  axis  of  the  shaft. 
3  )  Tlie  angular  movement  of  the  free  end  of  the  shaft,  at 
which  the  twisting  force  aots,  is  proportional  to  the  dis- 
tance between  the  free  and  fixed  ends,  or  the  length  of  the 
shaft.     This  angle  is  called  the  total  attgt*  ion.     The 

corresponding  angle  for  a  unit  of  distance  along  the  shaft 
is  called  the  angle  a/  torsion.  (4)  Every  longitudinal  fibre 
or  filament  is  twisted  into  a  uniform  spiral  line. 


Angle  of  Torsion. — Let  *°  denote  the  angle  of  torsion, 
expressed  in  degrees  and  fractional  parts  of  a  degree.  The 
theoretical  expression  for  it  is 

<o=36.474|^;...  (5) 

in  which  P  is  the  twisting  force,  a  its  lever-arm  C  B,  r  the 
radius  of  the  shaft,  and  G  the  coefficient  of  elastic  resist- 
ance to  shearing.  If  fi  be  multiplied  by  the  length  of  the 
>hatt.  the  result  will  be  the  total  angle  of  torsion.  What 
is  called  the  length  of  the  shaft  must  be  understood  to  be 
the  distance  between  the  sectional  plane  in  which  the 
twisting  force  acts  and  that  in  which  the  external  reactions 
to  this  force  occur.  In  wheelwork  the  reactions  occur  at 
the  section  where  the  shaft  is  connected  with  the  gearing 
that  is  driven  by  the  revolving  shaft.  The  following  mean 
values  of  G  are  adopted  by  Morin  in  his  Resistance  of 
Materials:  soft  iron,  8,530,680  pounds;  iron  bars,  9,4S0.91S 
pounds:  German  steel,  8,533,680;  cast  steel,  very  fine, 
1 1,222,800  ;  cast  iron,  2,844,560  ;  copper,  6,209,670;  bronze, 
1,516,150;  oak,  5GS.912  ;  fir,  615, S50. 

Ifvpture  by  Torsion. — When  the  internal  elastic  resist- 
ances of  the  shaft  just  suffice  to  prevent  rupture,  an  equi- 
librium subsists  between  the  twisting  force  and  the  entire 
shearing  resistance  to  the  turning  of  any  one  material 
cross-section  around  its  centre.  The  centre  of  motion  or 
tendency  to  motion  is  the  centre  of  the  section,  and  all  the 
resi  stances  act  in  the  plane  of  the  section,  and  tangentially 
around  its  centre.  Accordingly,  the  equation  of  equilibrium 
between  the  external  and  internal  forces  is 

Moment  of  twisting  force  =  moment  of  resistance  of  section. 

The  moments  arc  taken  with  respect  to  the  centre  of  the 
section.     This  gives  for  circular  shafts, 

Pa  =  1.5708  J  rs,  ...  (6) 

P,  a,  and  r  stand  for  the  same  quantities  as  in  equation 
(5),  and  J  is  the  modulus  of  torsion.  For  approximate 
calculations  J  may  be  taken  at  four-fifths  of  the  value  of  R 
given  in  Table  III.     For  square  shafts  the  formula  is 

Pa  =  0.2356  J6»,  ...  (7) 

in  which  b  is  the  side  of  the  square  section.  In  calculating 
by  either  of  these  formulae  the  proper  dimensions  to  be 
assigned  to  a  shaft  that  is  to  receive  a  torsive  strain,  the 
known  twisting  force  P  should  be  multiplied  by  4  or  5  for 
iron  shafts,  and  by  S  or  10  for  wooden  shafts,  the  larger 
factors  being  taken  if  the  shaft  is  to  be  exposed  to  shocks. 
Testing  the  Strength  and  Elasticity  of  Materials. 
— The  component  parts  of  structures,  such  as  bridge-trusses, 
railways,  etc.,  are  not  only  exposed  to  strain  from  a  con- 
stant load,  but  arc  also  liable  to  strain  from  the  action  of 
a  passing  load  or  transient  pressure.  The  operation  of  a 
passing  load  is  attended,  more  or  less,  with  shocks  which 
augment  the  strains  experienced.  Accordingly,  it  is  the 
practice  to  test  the  capability  of  the  material  and  form  of 
piece  intended  to  be  used  to  resist  strains  due  both  to  a 
dead  load  and  to  shocks.  The  tests  applied  consist  in  de- 
termining the  ultimate  resistance  to  rupture,  the  resistance 
to  strains  within  the  practical  limit  of  elasticity,  the  posi- 
tion of  this  limit,  the  amount  of  permanent  elongation, 
deflection,  or  other  distortion  produced  by  a  transient  pres- 
sure or  shock  above  this  limit,  and  the  actual  distortions 
from  given  loads  or  shocks.  Shocks  definite  in  amount  are 
experimentally  obtained  by  allowing  a  given  weight  to  fall 
through  a  given  height.  The  product  of  the  weight  by  the 
height  of  fall  is  the  measure  of  the  energy  of  the  shock. 
The  energy  of  the  resistance  which  neutralizes  the  shock 
is  called  the  resilience!  or  spring  of  the  piece.  It  is  meas- 
ured by  the  product  of  the  alteration  of  figure  by  the 
mean  resistance  that  comes  into  operation  during  the 
change.  If  the  shock  just  suffices  to  produce  rupture, 
the  ultimate  resilience  of  the  piece  is  brought  into  operation. 
The  value  of  this  is  given  in  inch-pounds  for  various  ma- 
terials, as  experimentally  determined  by  Prof.  Thurston 
of  the  Stevens  Technological  Institute,  in  Table  IV.  The 
shock  is  neutralized  by  the  tensile  resistance  of  a  suspen- 
sinn-bar  of  the  material  experimented  on,  and  the  number 
of  inch-pounds  given  in  the  table  expresses  the  ultimate 
resilience  for  a  square  inch  of  section  and  one  foot  of 
length.  This  multiplied  by  the  number  of  square  inches 
in  the  cross-section  of  the  suspension-bar,  and  by  its  length 
in  feet,  will  give  the  resilience  of  the  whole  bar  in  inch- 
pounds.  The  ultimate  resilience  shows  the  capability  to 
resist  shocks  without  rupture.  It  depends  not  only  on  the 
tenacity,  but  also  on  the  amount  of  extension  at  the  point 
of  rupture.  Thus,  the  specimens  of  iron  or  steel  which 
have  the  greatest  resilience  are  those  which  have  at  the 
same  time  a  high  tenacity  and  are  especially  ductile  or 
tough.  If  the  maximum  strain  resulting  from  the  shock 
falls  just  below  the  limit  of  elasticity,  the  proof  resilience 
is  experienced.     The  proof  resilience  of  a  suspension-bar 
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may  be  obtained  from  the  expression 


— ,  in  which  K 


is  the  cross-section,  and  /  the  length  of  the  bar, /the  proof 

tenacity,  and  K  the  coefficient  of  elasticity  of  the  material. 

f2  . 
The  fraction  -=-  is    called    the    modulus    of  resilience.     It 

is  given  in  inch-pounds  in  Table  IV.  This  modulus, 
multiplied  by  the  square  inches  of  cross-section  of  the  bar, 
and  half  its  length  in  feet,  will  give  the  entire  proof  re- 
silience of  the  bar.  The  corresponding  result  obtained  for 
a  rectangular  beam  resting  horizontally  on  two  supports, 
if  divided  by  9,  will  give  the  proof  re-ilieino  of  the  beam 
— that  is,  the  energy  of  the  greatest  transverse  Bhook  it  can 
receive  without  injury.  If  this  be  divided  by  a  given 
weight,  the  quotient  will  bo  the  height  in  inches  through 
which  the  weight  must  fall  to  produce  the  shook  supposed. 

The  effects  of  dead  loads  are  experimentally  ascertained 
by  testing-machines.  For  tensile  and  compressive  Btreasea 
the  requisite  power  is  obtained  by  a  combination  of  lovers 
or  by  the  hydrostatic  press.  One  of  the  best  testing-ma- 
chines, of  moderate  power,  is  Kiehlfi's  longitudinal  test- 
ing-machine. The  straining  force  is  obtained  by  means 
of  a  hydrostatic  press,  and  its  intensity  is  measured  up  to 
4000  pounds  by  a  differential  lever.  Much  more  powerful 
machines  have  been  constructed,  capable  of  applying  and 
measuring  a  stress  of  even  500  tons.  Prof.  Thurston's 
autographic  recording  testing-machine  measures  and  re- 
cords the  resistance  to  a  torsive  stress,  and  has  been  suc- 
cessfully employed  not  only  in  testing  the  strength  of  ma- 
terials, but  also  in  investigating  their  diverse  mechanical 
qualities.  In  the  testing  apparatus  devised  by  the  writer, 
and  used  in  making  experiments  on  the  deflection  and  Bet 
of  bars  from  a  transverse  stress,  the  stress  is  applied  by 
means  of  a  vertical  screw,  and  measured  up  to  1000  pounds 
by  a  Fairbanks  dynamometer,  and  the  depression  of  the 
middle  of  the  bar  is  measured  to  the  ^o&Tjjjth  of  an  inch 
by  means  of  a  lever  and  micrometer-screw. 

As  a  specimen  of  the  process  of  testing  in  a  given  case, 
we  shall  cite  the  tests  applied  to  iron  rails  used  by  tho 
Northern  and  Orleans  R.  II.  of  France.  Each  of  the  rails 
selected  for  trial,  weighing  75  pounds  per  yard,  is  placed 

TABLE  I. — Moments  of  Inertia  and  Resistance 


on  supports  3.6  feet  apart,  and  must  sustain  in  the  middle 
between  tho  supports  26,400  pounds  for  live  minutes  with- 
out preserving  any  sensible  set.  The  same  rail  in  the  same 
position  must  support  tor  five  minutes,  without  breaking, 
a  load  of  66,000  pounds.  The  rail  is  then  broken  by  an 
increase  of  load,  and  each  of  the  broken  pieces  is  placed 
on  two  very  firm  supports  3.6  feet  apart,  and  should  sup- 
port without  breaking  tho  shock  of  a  weight  of  660  pounds 
falling  from  a  height  of  6.56  feet.  In  the  case  of  steel 
rails  of  the  same  weight,  the  pressure  tests  are  41,0011 
pounds  and  77,000  pounds,  and  the  shock  test  is  with  a 
weight  of  660  pounds  falling  through  8.2  feet.  Another 
mode  of  testing  for  cases  in  which  pieces  are  to  be  subjected 
to  strains  indefinitely  repeated  is  to  apply  pressures  and 
shocks  with  a  great  number  of  repetitions,  and  so  ascer- 
tain the  stress  which  may  be  indefinitely  repeated  without 
injury.  A.  Wohler  of  Germany  has  kept  up  Buch  a  series 
of  experimental  trials  of  iron  and  steel  for  a  period  of 
twelve  years,  from  which  he  conclude?  that  the  sale  work- 
ing-strain for  wrought  iron,  strained  alternately  in  Oppo- 
site directions  like  a  piston-rod,  is  8800  pounds,  and  when 
Strained  repeatedly  in  one  direction,  10,500  pounds;  and 
for  steel  rods,  not  hardened,  under  corresponding  circum- 
stances, is  13,200  pounds  and  24,200  pounds. 

Remarks  on  the  Use  of  the  Tables. — Tables  I.,  II., 
III.,  and  IV.  furnish  the  data  and  expressions  to  be  intro- 
duced in  tho  general  formula)  already  given  when  special 
calculations  are  to  be  made.  If  it  is  proposed  to  calculate 
the  safe  or  working  load,  certain  fractional  pint-  of  T,  <\  or 
It,  as  the  case  may  be,  must  be  used,  called  moduli  of  safety* 
The  following  values  arc  generally  assumed  for  the  moduli 
of  safety,  which  we  shall  denote  by  T',  C,  and  K' :  wrought 
iron  (TV,  C,  or  R'),  10,000  to  12,000  pounds;  cast  iron 
(T')  3000  to  4000;  (C)  15,000  to  20,000;  (If)  6000  to 
8000;  wood  (T')  1200;  (C)  S00  ;  (R')  1000;  stono  (C), 
granite,  S00  to  1200;  limestone,  GOO  to  1200;  sandstone, 
300  to  800. 

If  calculations  for  the  case  of  a  transverse  stress  are 
made  with  the  formula,  max.  moment  of  stress  =  coefficient 
of  rupturo  X  area  of  cross-section  X  depth,  the  value  of  S 
given  in  Table  IV.  should  be  divided  by  5  for  iron  or  steel, 
and  10  for  wood.     (See  Tables  I.  and  II.)     In  calculating 

of  Cross-  Sections  of  Beams  of  Diverse  Forms. 


Form  of  beam. 


Rectangular 

Square 

Circular 

Triangular 

Hollow  rectangular 

Hollow  square 

Hollow  cylindrical.. 
I  cross-section 

X  cross-section 


Moment  of  inertia,  I. 


12 

12 

rrr*_ 

4 

b<& 

36 

i,,P-h-  n 

12 

rf*—  d'* 

12 

ir(r4-~r'4) 

4 

6rf2_fc'rf'3 


Distance  oT 

outer  flhre 

from  neutral 

axis,  d\ 


64 

.d*  —  d'* 

Gd 
ir(r*  —  r'*) 

4r 


6d 


2d 
3 

d 
2 
d 
2 


Coefficient  of  rupture, «. 


l*(- 


4"' 

ia 

1-  S(wrought-iron  box 
4  beam). 

2S(l-25)*. 

|sa-2|)* 

1,8  St  (wrought-iron 

rolled  beams). 
2  S  'cast-iron  beams). 
1.5  S  t  (wrought- iron 
rolled  beams  i. 


tho  proper  dimensions  to  be  assigned  to  a  tic,  strut,  or 
beam  in  a  I'm  me,  as  a  bridgo  or  roof-truss,  tho  greatest 
sire--  that  ean  actually  come  upon  tho  piece  is  to  be  mul- 
tiplied l.y  a  factor  of  safety.  This  factor  is  ccncrally  taken 
at  from  I  to  6  for  wrought  or  east  iron.  ID  for  wood,  and 
111  t  .  15  for  stone.  Tho  other  process  of  calculation  for 
the  .-asc  of  a  transverse  stress  is  by  means  of  the  general 
equation  i  Maximum  moment  of  stress  =  moment  of  resist- 
ance of  cross-section.      The  expressions  for  these  n cuts 

in:i\    be  tal.cn    from  Tables  1.  and    I  I.,  and   the  val f   U 

from  Table  III.  If  the  strains  arc  not  to  exceed  the  safe 
limit,  then  II'  |  R  divided  by  the  factor  of  safety)  is  to 
he  used,  or  the  known  maximum  load  is  to  be  multiplied 
by  the  factor  of  safety. 

licit  uicular,  Bquare,  and  triangular  cross-sections,  h  =. 
breadth,  a     depth.     Hollow  rectangular,  Bquare,  and   i 
form,/,     extreme  breadth,  d     extremi  depth,  o' —  breadth 
id'  vacant   portion,  dl  -depth  of  vacant  portion,  and  ' 
thickness  or  material.   Circular  form,  r   -  radius.  „   .3.1416. 


•  These  arc  very  nearly  tho  theoretical  . Sclents  of  rupture 

wlen  tic-  thickness  of  the  solid  portion  is  small  in  comparl  on 
wiih  the  whole  depth  "r  breadth 

fTliese  coefficients  of  rupture  tor  r/roughfc4ron  roiled  beams 
are  for  beams  without  bracing  to  prevent  lateral  llcxuro.  I  bi  I 
have  been  determined  experimentally, 


-  radius  of  outer  circle,  r'  =  radius 
:  thickness  of  material.      X  cross- 


Hollow  cylindrical,  r  : 

of  inner  circlo,  and  I 

Table  II.  —  .!/.,. ''/cm...   .U.oa.>,'*  <,/  Stress,  Breaking  Loadei 

etc.  of  Hi am  I  load*  'I  and  supported  hi  different  m  anm ,r«. 


How  supported. 

How  loaded. 

Mnv 
mo. 

,,,■■1,1    ■>; 

Breaking 
load. 

Maximum 
deflection. 

Tranu- 

TQrM 

rigidity. 

Fixed  at  onel 
end, 

Supported    at  J 

the  ends, 

Fixed  at  ono  I 

end  and  BUD-  ) 
ported  at  the" 
other,                 I 

Fixed  at  both  j 
ends, 

Load       at  1 
free  end,  i 
Uniform  ) 

lolld,             | 

At  the    f 

middle,     J 

Uniform,     - 

At  lli«>      1 
middle,     \ 

Uniform,   j 

At  the     1 
middle,    t 

Uniform,    J- 

FI 

>' 

in" 

!« 

>> 

op- 
4P' 
8P' 

SP' 
8P' 
12  P' 

p/:i 

*~3EI 
3 

I* 

To* 

r, 

128* 

7       , 
100.5   ' 

1   , 
247* 

¥ 

"128* 

'(-4) 

18  r. 

: 

23  r. 

3 

f.l.r. 

••  1  r. 
I28r. 

(300 
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section,  «,  =  ami  of  upper  flange,  o2  =  area  of  lower  flange, 
V      mm  of  area  ,d      distance  between 

il„.  centre:  i  :  U»e  two  flanges, or,  approximately, 

pression  lor  the  moment  of  inertia 
,,(■  |i,,.  j  section  is  only  approximate;  and  is  obtained  by 
neglecting  i1"   vertical  rib,  and  assuming  that  the  neutral 

axis  pa  '       : f  gravity  of  the  two  flanges. 

I>      ],,  ,,|  applied,  /  -  length  of  beam,  M  =  moment  of  re- 

.    i.   I    =  moment  of  inertia  of  cross- 

fieienl    of  elastieity    of    material.      The 

.1.  and  M  may  be  obtained  from  Tables  I. 
and  111. 

TABLE  III. — Moduli  and  Coefficients  of  Materials. 


Tenacity 

Crushing 
load  per 

sq. in.  in 
lbs.,  C. 

Modulus 

Coefficient 

Name  or  material. 

per  iq.  m. 

of  rup- 

of elasticity. 

in  lbs.,  T. 

ture,  K. 

K. 

Cast  Iron. 

• 

12,700  to 

CI. .MID  LO 

33,000  to 
43,000 

12,0»0,000to 

I-i.niM.il'H) 

1  1,730 

S3  '.,'i 

30,;.oo 

15,000,000 

i...  ,1111 
22,000 

38,000 
43,500 

white.  Devon,  No,  3. , . 

22,474,000 

«       Stirling's  toughened- , 

26,000 

l^>."Htl 

Americau,  pig  and  ordinary  J 
cast,                      ( 

18,000  to 

2 0 

100.000 

40.000 

16.000,000 

as.  000 

Wrought  Iron. 

I'.riri,li,r..!l,,ll.i;ir^,  it«<   mi  «.f  |m 

57.560 

51,730 

"         plate,  mean  <>t   167.    . . 

50,740 

"        wire.  1st  quality 

100,000 

"         1-lOin.diam.,  medium 

81 .000 

25. 000. 000 

lil. 1 

...  ■ .. . 

"         ham  d  bar,  good  mod.. 

42,000 

51,500 

25,000.000 

7  1 

30,000,000 

Aroertou,  hammered  bar,  av. 

54,700 

::    Si1,,:;:; 

60,700  to 

40,000  to 

1 

C7.ft.Ml 

Cf. 

wire,  1-fiin.  to  l-^in.  J 
dia.  PhiMpsburg,  Pa.  \ 

74,0  '  1  to 

|  o      0 

;. 0  00 

51,500 
60,500 

Phoenix   columns  (leugth  =5 
diameter),                                 ( 

55,000  to 

67,000 

Steal. 

Eug.,  Russ.,  and  Swedish  cast 

i,  mean  ol  30  best  spec. 

106,850 

225,500  + 

31,000,000 

Krupp's,  Imnlened  m  water.... 

122,000 

In  oil 

173,000 

Bessemer,  ham'd,  Eng..  used.. 

103,000 

225,500  + 

29,104,000 

Swed.,  carbon,  0  01  j 

103,000  to 

17-1,000 

' 

carbon,  0.003. 

71,000 

"          Amer..  ingol  -,  b  !St.  - 

87.000 

i 

■■           "  rolled  and  ham  d 

125,000 

1  12,000  to 
214.000 

1  16,000  to 
338,000 

0 

"         Swedish,  rolled,  best 

141.000 

03 

[43,0  10 
68,0  it  to 
112,000 

1-2 

Plates,  English  and  Scotch.,  j 

64, to 

109.000 

l°- 

*'       American,  Pittsburg... 

01.000 

8 

180.000 

195,400    r 

J 

Other  Mettila. 

Lake  Superior 

24,  ."in 

33.M00 

103,000 

80,000 

Ci>,<nfl 
18,000 

17,000,000 
9.000,000 

Brou,  line  yellow,  cast 

51,000 

y 1.300 

14,01.10,(11)0 

OuTi-iin'lal,  bronze,  English... 

36.400 

9,900,000 

"                 "         American  J 

30.000  to 

52.000 

1,800 

480 

3,800 
4,7.00 

070 

4,600.000 

15,000 

14,000.000 

41,000 

Stone. 

J 

6,300  to 
13.400 

J 

7,700  to 
22,200 

"        Quincy 

s 

15.000  to 
18,000 

450  to 
1,000 

3,000  to 
11,000 

"                      "     medium 

5,000 

American 

5 

4,000  to 

lT.HHIl 

"                     "         brown.. . 

\ 

5,000  to 

10,000 

Marble,  English J 

550  to 

5,000  to 

'1    ll-MI 

9,700 

•• 

1,060 

25.000,000 

s 

:  600  to 
20.000 

1 

1,000  to 

1K.II00 

! 

7,600  to 

■  .  [Kin 

\ 

25,000,000 

5 

'        r»l    t0 

17,200 

Oolite,  Portland  stone 

1,150 

Slal  ■,  n    Is 

11,500 

16,000,000 

"     (Ire.  Stourbridge 

1,700 

Brick  masonry,  common 

I 

Cement,  Portland,  artificial... 

140  j 

6*0  to  TIM 

6,000 

"          natural.  .. 

Artificial   cement  and    sand ) 

' 

4,560  (in  0 

30 

month*) 

1  '  1     ■      1 

Concrete  (lime  1,  gravel  3) 

620 

6.000 

1,500 

30,000 

8,000,000 

Name  of  material. 

Tenacity 
per  sq.  in. 
in  lbs.,  T. 

Crushing 
load  per 

sq.  in.  in 
lbs.,  C. 

Modulus 
of  rup- 
ture, It. 

Coefficient 

of  elasticity, 

E. 

Timber. 
Beech,          "     

17.000 
11,500 

1  ,,000 

i 

1   S.IHHI 

1I.UIIII 

20,000 
10,000 
13,000 
7,650 

i 

8,100  J 
14,000 

S  .-,1111 
9,500 

7.HMU 

18,000 
11,000 

10.000 
5.400 
3,600 

9.400 

9,400 

6,400 
10,300 
10,300 
10,000 

6,800 

6,800 
5,370  to 
6,200 

6.1  (XI  to 

7,200 

8,200 

12,200 
9.300 
11,570 

6.500 
8,500 
11.500 

?  8,000 

1,615,000 
1,350,000 

1,645,000 

1 .000.000 
1,700.000 
1,940,000 

1.225,000 
1,840,000 

1,255,000 
1,000,000 

Oak,            " 

Locust,        "     

Spruce,          "       

Note. — The  coefficients  ami  moduli  for  timber  are  those  of 
highly-seasoned  timber.  The  tenacities  of  .different  specimens 
of  iron  and  steel  are  per  square  inch  of  original  area  of  cross- 
section  of  material.  Ihe  results  of  recent  experiments  by  C.  B. 
Richards,  M.  E.,  indicate  that  the  long  WTOught--iron  tie-bars 
and  suspension-bars  in  ordinary  use,  when  made  of  the  best 
iron,  cannot  be  relied  on  as  having  a  greater  tensile  strength 
than  50,000  pounds  per  square  inch.  Careful  experiments  have 
shown  that  a  Phoenix  column  18$  feet  long,  8  inches  in  diameter, 
and  $  inch  in  thickness  of  metal,  will  bear  33,000  pounds  per 
square  inch  of  solid  transverse  section.  The  values  of  R  given 
in  the  table  are  obtained  by  means  of  the  moment  of  resistance 

of  rectangular  sections,  —  -         but  it  is  certain  that  the  actual 

'       6    ' 
strain  on  the  outer  fibre  at  the  moment  of  rupture  is  often  ma- 
terially different  from  the  value  of  R  thus  found.    This  fact, 
however,  occasions  no  error  in  the  calculations  with  the  formulae 
and  coefficients  as  indicated  on  page  564. 

TABLE  IV. — Additional  Coefficients  and  Moduli. 


Material. 

Weight  of 

cubic  foot 
in  lbs. 

Coefficient 
S,  In 

Table  I. 

Modulus 

or 

resilience. 

Ultimate 
resilience. 

Wrought  iron,  medium.. 
"           "     1st  quality 

444 
480 
486 
487 
488 
540 
552 
525 

168 
165 

138 

38.1 

48.5 
42.5 
54.3 

40.2 
27.0 
3G.0 
31.7 
43.7 

C.IIOll 

8,600 

10.000 

30,000 

21.4 
1G5.5 

372 

25 
15,000 

1'M.IIIIII 

10,000 
BO.I100 
200 
40,000 
6,000 
G.000 

Slate  Welsh 

1.960 
1,550 
1,720 
1,850 
1,700 
1,700 
1,230 
1,530 
1,200 
1,870 

W.  A.  Norton. 
Strepsip'tera  [Gr.  arpeuVis,  "twisting,"  and  wrepov, 
'•  win*;;''],  a  group  of  insects  of  disputed  rank.  By  the 
older  English  entomologists,  as  well  as  by  some  recent 
authors  (e.  g.  Gerstiieker),  they  were  ranked  as  a  peculiar 
order,  but  by  many  recent  entomologists,  and  especially 
the  American  ones  (e.  g.  Leconte,  Packard),  they  arc  very 
decidedly  claimed  to  constitute  a  simple  family  of  the  order 
Coleoptera  and  group  Ileteromera.  On  the  one  hand,  it  is 
asserted  that  the  forma  in  question  have  really  no  charac- 
ters exclusively  common  with  the  Coleoptera  :  on  the  other, 
it  is  claimed  that  "the  characters  common  to  a  strcpsip- 
teron  and  various  Coleoptera  are  these :  (I)  llypentmeta- 
morphosis  of  the  larva  (Meloidse);  (2)  parasitism  (Hhipi- 
diua)  :  retention  of  the  pupa  within  the  skin  of  the  larva 
[Lampyridae,  tribe  Lyeini,  genua  Calopteron) ;  (4)  unfit- 
ness of  anterior  wings  for  flight  (a  character  also  found  in 
Orthoptera  and  Hemiptera,  which,  however,  have  no  meta- 
morphosis); (5)  large  development  of  metathoracic  seg- 
ment." (Leconte  in  /W.  A.od.  Xot.  Sri.  Pkila,t  1864,  p. 
50.)  In  the  males  the  metathorax  is  excessively  large,  and 
its  dorsal  sutures  all  distinct;  the  wings  are  very  large, 
fan-shaped,  and  folding  like  a  fan,  but  with  a  slight  twist 
(whence  the  name  of  the  group) ;  the  mesothorax  is  short, 
and  witli  a  pairof  Blender,  coriaceous,  club-shaped  append- 
ages, whose  inner  margins  arc  membranous,  representing 
the  elytra  of  typical  beetles;  the  prothorax  is  very  short; 
the  head  large,  transverse,  and  peduncated  at  the  sides, 
wherein  are  situated  the  eyes,  which  are  convex  and 
coarsely  granulated;  the  mouth-parts  are  atrophied,  except 
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fche  mandibles  and  ono  pair  of  palpi;  the  antennas  are 
frontal ;  tho  abdomen  is  small ;  tin.'  legs  short.  having tarsi 
without  olaws,  and  joints  each  with  a  membranous  lobe 
beneath.  The  females  are  sac-like.  The  species  are  re- 
markable not  only  for  their  peculiar  characters,  bat  for 
their  parasitism.  They  belong  to  two  genera — Stylops  and 
Xenos — and  constitute  the  family  Stylopidae.  i  For  illus- 
tration of  Stylops  Dalit,  see  Entomology.)  AH  known  arc 
parasites  of  bees  and  wasps,  and  are  tumid  between  the 
joints  of  the  abdomen  of  those  insects.  The  animals  thus 
infested  a  re  said  to  be  '*  stylopized."  Tin-  females  are  vivip- 
arous. Theodore  Uii.l. 

Strick'land  (Acnes),  b.  at  Reydon  Hall,  Suffolk,  July 
19,  1796;  with  her  four  sisters  was  carefully  educated 
under  the  care  of  her  father,  and  commenced  her  career  of 
authorship  at  an  early  age,  in  most  of  her  works  being  as- 
sisted by  one  or  the  other  of  her  sisters.  Her  first  work,  in 
conjunction  with  her  sister  Susannah,  was  a  volume  of 
Patriotic  Songs,  which  was  followed  by  Worcester  Field, 
an  historical  poem  (1S12),  after  which  she  appears  to  have 
published  nothing  for  more  than  twenty  years,  her  next 
work,  also  a  poem,  being  Demetrius,  a  Tale  of  Modern 
Greece  (1833),  followed  by  The  Pilgrims  of  Walsingham, 
an  historical  romance  (1835),  and  at  intervals  by  many 
other  volumes  of  biography,  poetry,  and  fiction,  among 
which  are — Queen  Victoria,  from  her  Birth  to  her  Bridal 
(1840),  Alda,  the  British  Captive  (1841),  The  Rival  Crusoes 
(1845),  Historic  Scenes  and  Poetic  Fancies  (1850),  Lives 
of  the  Bachelor  Kings  of  England  (1861  ).  ffow  will  it  End  ' 
a  novel  (1865),  Lives  of  the  Seven  Bishops  (1860),  and 
ttivesofthe  Tudor  Princesses  (1808).  Her  most  important 
works,  both  prepared  in  conjunction  with  her  sister  Eliza- 
beth, whose  name,  at  her  own  desire,  did  not  appear  as 
author,  are — Lives  of  the  Queens  of  England  (12  vol-., 
1840-49)  and  Lives  of  the  Queens  of  Scotland  (8  vols., 
1850-59) — works  based  wholly  upon  original  documents. 
She  also  put  forth  a  collection  of  the  Letters  of  Mary  Queen 
of  Scots,  with  an  historical  introduction  and  notes  (1842- 
43;  new  cd.,  with  considerable  additions,  b  vols.,  1864). 
I'll  1*71  she  received  a  pension  of  £1011  in  consideration  of 
her  long    and   valuable    literary  services.     D.  in    London 

July  13,  1874. — Her  sisters,  Susannah  (.Mrs.  M lie)  and 

Catharine  (Mrs.  Traill),  resided  for  a  time  in  Canada,  and 
published  works  illustrative  of  life  in  the  Dominion. 

Strickland  (Hugh  Edwin),  b.  at  Righton,  Yorkshire, 
Mar.  2,  1811;  was  a  private  pupil  of  Dr.  Arnold  at  T, ale- 
ham,  and  graduated  in  1832  at  Oriel  College,  Oxford,  where, 
and  subsequently  while  residing  with  his  father  at  Tewkes- 
bury, he  devoted  himself  especially  to  geology  and  orni- 
thology; in  1835  made  a  tour  in  Asia  Minor,  and  pub- 
lished in  the  Transactions  of  the  Geological  Society  papers 
on  the  Geology  of  the  Thracian  Bosphorus,  the  Geology  of 
the  Neighborhood  of  Smyrna,  the  Geology  of  the  Island  of 
Zante,  on  Currents  of  Sea-water  running  into  the  Land  in 
Ccphalonia,  and  s  General  Sketch  of  the  Western  Part  of 
Asia  Minn,-,  In  L850  he  succeeded  his  former  preceptor, 
Dr.  Buckland,  as  reader  in  geology  in  the  University  of 
Oxford.  He  was  one  of  the  earliest  members  of  the  Geo- 
logical Society,  and  one  of  the  founders  of  the  Kay  Society. 
which  he  induced  to  undertake  the  publication  of  Agassiz's 
Bibliographia  Zoologies  et  Geologies,  which  he  undertook  to 
edit  from  the  MSS.  of  Agassiz,  making  considerable  addi- 
tions of  his  own.     He  had  completed  and  published  (in 

1S|S)  th,-,.,-  vols.  Of  this,  and  a  fourth,  edited  by  Sir  Wil- 
liam Jardine,  was  issued  in  1854,  after  his  death.  lie 
assisted  Sir  Roderick  I.  Murehison  in  the  preparation  of 
his  Silurian  Si/stem  and  other  works,  anil  contributed  si; 
papers    to    scientific    periodicals.       lie  publishe  1  separately 

The  Dodo  and  its  Kindred  (1848),  and  after  his  death  was 
published  his  Ornithological  Synonymes,  edited  by  his 
willow  and  Sir  William  Jardine.  D.  Sept.  I  1,  L853,  being 
killed  by  being  run  over  by  a  railway  train  while  making 
examinations  of  a  deep  cutting  near  Clarborough  Tunnel, 
on  the  Great  Northern  It.  It.  A  Memoir  of  II.  A*.  Strick 
laud,  with  his  Scientific  Writings,  edited  by  Sir  William 
Jardine,  appeared  iii  1  858. 

Strickland  (William),  b.  in  Philadelphia  in  I787j 
sludieil  arch  it  (■.■lure  :  planned  the  Chestnut  Street  Xheal  ^ 
and  was  to.-  many  years  employed  upon  the  r.  s.  Bank, 
the  Merchants'  Exchange,  the  G.  8.  Mint,  the  D.S.  Naval 
Asylum,  and  other  public  buildings  in  Philadelphia.  In 
1825  he  went  t«  Europe  to  study  the  railway  systems  of 
England,  anil  upon  his  return  superintended  the  construc- 
tion of  the  railway  between  Newcastle  and  Prenohtown, 
.Md.  lie  designed  the  State  oapitol  at  Nashville,  Tenn., 
which  was  commenced  in  1846,  but  not  completed  until  L857| 
after  hie  death.     I',  at  Nashville  Apr.  7.  1864, 

St rii-K hunt  (William  Pbtbr),  D.  T)..  b.  in  Pittsburg, 

Pft*,  Aug.  17.  1809;  graduated  at  tin-  Ohio  lni\ci  il\: 
entered  the   Methodist  ministry   in    ls;i*2;    was  for  several 


years  stationed  in  Cincinnati,  and  subsequently  became 
agent  for  the  American  Bible  Society,  and  in  1856  removed 
to  New  York,  where  he  engaged  in  literary  work,  im.-ih, 
for  the  Methodist  Liook  Concern  j  in  L862  was  chaplain  of 
a  New  York  regiment  stationed  at  Port  Royal,  S.  <'.,  and 
in  1866  became  pastor  of  a  Presbyterian  church  at  Brid  i 
hampton,  L.  I.     He  has  published  History  of  the  America 

Bible  Society  (1849  j  neu  ed.,  tinued  to  1856),  History/ 

of  Methodist  Missions ( 1850),  Geniusand  Mission  ofMethod- 
ism  (1851),  Christianity  Demonstrated  (1852),  Memoir  •>( 
I;.  >-,  James  !•.  Finlt  y  (1853),  Manual  of  Biblical  Hi-  rature 
(1853),  The  Light  of  the  Tempi  (1854),  The  Astrologer  of 
fin,!. lea  (1856),  Pioneers  of  the  West  (1856),  Life  of  the 
Rev,  Francis  Asbury  (1858),  Lift  of  Jacob  Gruber  |  I -.•in, 
Old  Mackinaw  (1860);  an.l  edited  the  Autobiography  of 
/:.  o,  Peter  Cartwright  i  1856). 
Strickland's,  tp.,  Bandford  co.,  Ala.  ?.  658, 
Stric'ture  [Lat.  strict  it  ru  ;  Gr.  vTeywoffi*],  a  constriction 
or  compression  of  the  tubiform  organs  of  the  bodj .  as  the 
o'sophagus,  the  larynx,  the  windpipe,  the  intestines,  the 
aim-,  the  urethra,  the  lachrymal  duct-,  and  others.  Stric 
tore-  are  produced  either  by  new  formations  on  the  inside 
of  the  tubes,  or  by  pathological  changes  in  the  walls  and 
coatings  of  the  same  (cicatrization),  or  by  the  pressure  of 
new  formations  or  of  atrophies  outside.  Examples  of  tho 
first  class  are  croup  and  diphtheria,  which  by  deposition 
of  fibrinous  masses  on  the  interior  of  the  larynx  and  tho 
windpipe  narrow  in  these  organs  Bometimes  to  suffocation. 
A  stricture  of  the  third  class  is  (Vcijuentlv  produced  in  tho 
oesophagus  by  a  neighboring  cancer,  which  may  compress 
it  to  impermeability.  The  most  frequent  strictures  are 
those  of  the  urethra;  they  are  generally  produced  by  pa- 
thological changes  in  the  coatings  of  the  organ.  Injuries 
of  the  perinauiin  and  the  penis,  with  or  without  rupture 
of  the  urethra,  may  originate  them,  but  their  most  general 
cause  is  inflammation  of  the  mucous  lining  of  the  urethra, 

gonorrhoea.      Inflammation,   if   it  spreads  a   little  l>rv I 

the  mucous  lining,  gives  rise  to  new  formation  of  connec- 
tive tissue,  which  either  directly  compresses  the  urethra, 
forming  a  callous  rint;  around  it,  or  contracts  it  by  atrophic 
cicatrization  around  the  tube.  The  immediate  consequences 
of  urethral  stricture  arc  symptoms  of  impediment  to  free 
micturition.  The  urethra  behind  the  stricture  is  dilated 
by  the  pressure  of  the  accumulated  urine.  The  bladder  i~ 
not  thoroughly  emptied,  and  undergoes  inflammatory  irri- 
tation by  chemical  decomposi lion  of  its  contents.  The 
urine  becomes  alkaline,  with  a  putrid  and  pungent  smell 
of  ammonia.  The  desire  to  urinate  is  very  great,  and 
never  ceases.  In  more  advanced  stages  the  urine  some- 
times breaks  through  the  wall  of  the  urethra  behind  the 
stricture,  and  either  makes  a  fistula,  by  breaking  also 
through  the  skin,  or  infiltrates  the  surrounding  tissue,  and 
so  causes  unemia,  and  often  death.  In  other  oases,  inflam- 
mation of  the  bladder  extends  to  the  kidneys,  ami  there 
produces  pyelitis  and  inflammation  of  the  kidney  proper. 
Strictures  sometimes  close  up  the  urethra  entirely,  or  be- 
come so  narrow  that  the  urine  can  only  be  passed  out  in 
Single  drops  by  the  strongest  and  most  painful  ell  "its. 
Speedy  relief  by  operation  is  necessary  in  such  cases  to 
sa\  e  the  life  of  the  patient.  The  treatment  of  stricture  con 
sists  either  in  gradual  dilatation  or  in  external  or  internal 
urethrotomy.  Gradual  dilatation  i<  effected  by  inserting 
bougies,  or  catheters,  or  sounds  of  increasing  si /.<■-.  K\  cry 
day  or  less  frequently  a  larger  instrument  i-  passed  through 
the  stricture  to  the  bladder,  until  the   normal   size  of  the 

urethra   is   attained.      After   this,    the    la-l    I gie    IB    used 

DCO  as  ion  ally  for  some  time  to  prevent  B  relapse.  The  ma- 
jority of  the  authorities  now  consider  gradual  dilatation 
the  best,  surest,  and  sal'o-t   tie;itnient  of  stricture.      In  oases 

where  no  instrument  can  be  passed  through  the  stricture, 
or  where  for  other  reasons  dilatation  cannot  be  resorted  to, 
externa]  urethrotomy  is  indicated.  The  operation  is  per- 
formed by  cutting  into  the  urethra  from  the  perinseum, 
thereby  opening  the  stricture  lengthwise.  It  Is  kepi  "pen 
by  regular  oathetrization,  w"  that  the  healing  wound  leaves 

a  canal  of  normal  size.      Internal  urethrotomy  is   only  ap- 

plioable  in  oases  where  :i  sound  oan  still  be  passed  through 
id.'  narrowed  passage  huge  enough  to  guide  a  small  knife. 

Which  Cuts    and    opens  the    stricture  from   inside.       An 

method  lometimoa  resorted  to  is  the  rupture  of  (he 

tine  i,\  forcing  through  it  a  large,  oonioally-shaped  steel 

sound  (forcible  dilatation).  F.  Zin^i  r. 

St i"ic'i;:ui,  town  of  Prussia,  province  of  Silesia,  on  the 
Striegau  Water,  manufactures  leather,  oloth,  linen-,  ml 
til.-.     P.  Bofli, 

Stri'fjol  (Vtotorin),  b.  at  Kanfbeuren,  Bavaria,  Deo, 
28,  loll:  Btudied  theology  at  Wittonborg  ai  M      rub 

then,    and    was    appointed    profeSBOr   at    tho    1'niver     t\     of 

Jens  in  1648,     Entertaining  synergistical  Hews 

oration,  ho  oame  in  conflict  with  Placing,  at  whose  instiga- 
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tion  he  was  for  some  time  kept  in  prison.  Not  satisfying 
his  adversaries  Fully  by  his  retractions,  he  removed  in  1562 
to  Leipsio,  and  in  1567,  as  professor  of  ethics,  to  Heidel- 
berg, where  he  d.  June  26,  1569. 

Striff'idse  [from  Strix,  the  ancient  Latin  name  of  the 
owl,  one  of  the  genera],  a  family  of  birds  embracing  the 
o  are  all  easily  recognizable  by  their  peculiar 
physiognomy.  In  f-rm  generally  they  agree  with  the  re- 
l;itl.  i  |  ,  p,  3  ,',1'  birds  (  Falconidae,  etc.),  but  the  skull  is  broad 
;m  1  foreshortened  ;  the  eyes  directed  forward,  and  each  sur- 
rounde  I  n  ire  ot  less  by  radiating  feathers  (together  form- 
ing ;<  broad  heart-shaped  <>r  facial  disk  or  area  in  front), 
:m  1  the  plumage  is  very  lax  and  soft,  and  the  feathers  des- 
i  .:»  after  shaft;  the  bill  is  compressed,  short,  with 
the  culmen  much  decurved  and  the  tip  hooked;  the  nostrils 
basal,  and  separated  by  a  bony  partition  ;  the  wings  usually 
short  an  I  rounded:  tarsi  generally  short,  sometimes  rather 
elongated,  extremely  flattened,  and  with  strong  lateral 
ridges,  usually  densely  covered  with  feathers,  as  are  also 
frequently  the  toes ;  toes  four,  the  outer  reversible,  the  pos- 
terior well  developed  and  on  a  level  with  the  others;  claws 
long,  decurved,  and  \qv\  a  ute.  The  skull  is  characteristic, 
:i  iording  to  Huxley,  in  that  the  bones  enclosing  the  cerebral 
cavity  have  a  spongy  diploe*,  and  the  maxillo-palatines  are 
tumid  and  spongy,  and  separated  by  an  interval  which  may 
be  wide  throughout  or  reduced  to  a  cleft  below;  the  lachry- 
mal is  also  spongy,  and  remains  for  a  long  time  distinct; 
basipterygoid  processes  are  always  developed:  "the  prox- 
imal ends  of  the  clavicles  arc  comparatively  little  expanded 
or  recurve  1.  and  become  very  slender  toward  their  sym- 
physis; the  clavicular  process  of  the  coracoid  fits  into  an 
excavation  in  the  outer  surface  of  the  clavicle  :  the  scapular 
process  of  the  coracoid  is  prolonged  forward  to  meet  the 
clavicle:  the  lower  larynx  possesses  one  pair  of  intrinsic 
muscles."  (Huxley.  Proc.  Zool.  Soc.  London,  1867,  p.  463.) 
Such  are  the  characters  common,  so  far  as  known,  to  all  the 
species.  The  type  is  manifested,  however,  under  two  very 
decided  modifications,  which  have  been  deemed  by  a  late 
writer  (11.  B.  Sharpe)  to  be  of  family  value,  and  which  are 
at  least  of  sub-family  value.  In  the  Strigince  (Strigida* 
proper  of  Sharpe)  the  sternum  has  its  hinder  margin  en- 
tire, with  an  emargination,  however,  but  no  distinct  cleft, 
and  the  furcula  is  joined  to  the  sternum  at  its  keel;  the 
inner  toe  is  about  as  long  as  the  middle,  and  the  claw  of 
the  latter  is  serrated.  In  the  Bubonina?  (Bubonidae  of 
Sharpe)  the  sternum  has  its  hinder  margin  indented  by  two 
or  more  distinct  fissures  or  clefts,  and  the  furcula  is  en- 
tirely free  from  it :  the  inner  toe  is  always  shorter  than  the 
mid  lie,  and  the  clatv  of  the  middle  one  is  never  serrated. 
The  Striginae  are  represented  by  only  two  genera  (Strix 
and  Phodilits)  and  six  species  ;  the  Buboninaa  are  numerous 
in  genera  and  species,  Sharpe  recognizing  17  of  the  former 
and  about  1S4  of  the  latter.  These  are  furthermore  com- 
bi liable  into  two  great  groups:  one  sub-family  (Bubonina? 
of  Sharpe)  has  the  ear-conch  not  larger  than  the  eye, 
without  an  operculum,  and  the  facial  disk  unequal,  the 
portion  below  the  eye  being  always  much  greater  than 
that  above  it;  the  other  (sub-family  Syrniime  of  Sharpe) 
has  the  ear-conch  much  larger  than  the  eye,  with  a  very 
large  operculum  shutting  in  the  ear,  and  the  facial  disk 
is  always  distinct,  and  extends  as  far  above  as  below 
the  eye.  The  family  is  cosmopolitan,  and  is  more  or 
less  well  represented  by  species  in  every  quarter  of  the 
globe.  They  mostly  procure  their  food  during  the  night, 
and  their  eyes  are  well  adapted  for  nocturnal  vision,  as  is 
their  plumage  for  carrying  them  noiselessly  after  their 
quarry.  Some  species  are,  however,  strictly  diurnal.  They 
feel  chiefly  upon  small  quadrupeds  (e,  g.  mice)  and  birds, 
as  well  as  reptiles.  Eleven  generic  types  arc  represented 
in  the  U.  S. — viz.  of  the  Strigina\  Strix  ;  of  the  Bubonina?. 
Huh,,,  ,\  if r ten,  Scopat  Surnia,  Speotyto,  Olaucidium,  and 
Micrntkene  of  the  group  Bubones,  and  Asio  or  Ofns  and 
Syrninm  of  the  group  Syrnii.  The  latest  authority  on  the 
family  is  R.  B.  Sharpe  |  Catalogue  of  the  Stn'ges,  or  Nac- 
tttmal  Bird*  of  Prey,  in  the  Collection  of  the  British  Mu- 
seum, London.  1875,  8vo).     (See  further  Owl.) 

Theodore  Gill. 
Strikes  [Ang.-Sax.  ••  icon].  The  word  strike,  as  de- 
noting the  refusal  of  ;i  number  of  workmen  in  combination 
to  work  on  the  terms  offered  by  employers,  is  not  in  Dr. 
Johnson's  Dictionary,  nor  does  it  occur  in  Adam  Smith's 
Wealth  of  Nations,  and  in  the  present  century  English  po- 
litical economists  found  themselves  in  the  presence  of  a 
perplexing  phenomenon.  Mot  that  strikes  took  place  then 
for  the  first  time  in  the  history  of  England;  they  were 
known  on  a  tremendous  scale  five  centuries  earlier,  after 
the  great  plague  of  1349.  The  crops  then  rotted  on  the 
ground  for  lack  of  reapers;  whole  flocks  and  herds  per- 
ished for  want  of  caretakers  :  houses  were  left  unfinished 
by  the  builders,  even  the  workmen  employed  at  the  king's 


palace  deserted  their  business  ;  and  unless  for  wages  which 
were  considered  "outrageous"  labor  was  not  to  be  had  in 
country  or  town.  These  strikes  in  the  fourteenth  century 
were  encountered  with  measures  which  illustrate  the  fun- 
damental difference  between  mediaeval  and  modern  political 
economy.  A  "statute  of  labor"  was  passed  ordaining 
that  every  man  and  woman,  free  or  bond,  within  the  age 
« ■!'  threescore  years,  and  not  having  landed  property  or 
other  means  of  livelihood,  should  work  for  any  employer 
requiring  their  labor  at  the  old  rate  of  wages.  This  statute 
was  followed  by  a  series  of  enactments,  royal  mandates, 
and  municipal  regulations  rigorously  suppressing  com- 
binations of  workmen,  and  inflicting  fines,  imprisonment, 
and  the  punishment  of  the  stocks  on  all  artificers,  labor- 
ers, and  servants  refusing  to  serve  for  the  ancient  wages, 
or  even  leaving  the  hundred  or  town  wherein  they  had 
hitherto  dwelt. 

In  our  own  age  a  succession  of  strikes  in  England  has 
been  encountered  with  a  law  widely  differing  in  character 
from  Edward  III. 's  famous  "  statute  of  labor."  The  law 
enunciated  in  the  nineteenth  century  was  simply  an  alleged 
law  of  political  economy,  which  was  supposed  to  fix  the 
price  of  labor  beyond  the  control  of  either  laborers  or  em- 
ployers. In  place  of  new  restraints  on  the  movements  and 
combination  of  workmen,  old  restrictions  have  been  re- 
pealed, trades-unions  have  been  legalized,  and  the  classes 
most  opposed  to  strikes  have  contented  themselves  with 
denouncing  them  as  at  once  mischievous  and  ineffectual. 
On  the  last  point  the  actual  results  have  been  conflicting. 
Many  strikes  have  been  successful  in  raising  wages  or  re- 
ducing the  hours  of  work,  but,  on  the  other  hand,  many 
have  failed;  in  not  a  few  cases  it  has  been  demonstrated 
that  the  state  of  trade,  price-,  and  profits  left  no  margin 
for  compliance  with  the  demands  of  the  workmen,  and  in 
some  it  is  certain  that  employers  were  positive  gainers  by 
the  suspension  of  business.  These  conflicting  facts,  and 
the  public  attention  which  strikes  have  engaged,  have  led 
to  a  whole  literature  on  the  subject,  but  the  matter  of  it 
may  be  stated  in  a  very  few  words. 

It  is  urged  against  strikes  that  profits  in  a  particular 
business  cannot  continue  above  the  average  rate,  and  conse- 
quently if  the  state  of  trade  admits  of  a  rise  of  wages  or  other 
advantages  to  the  workmen,  they  will  come  spontaneously 
from  the  competition  of  capitalists ;  while  if  they  are 
brought  about  by  a  strike,  the  value  of  the  labor  unem- 
ployed while  it  lasts  is  lost  both  to  the  workmen  and  to  the 
public.  Capital,  too,  is  wasted,  and  the  accumulation  dis- 
couraged, to  the  detriment  of  labor.  In  several  cases 
strikes  have  contributed  to  cause  the  transference  of  a 
branch  of  manufacture  to  another  locality,  for  trade  moves 
along  the  lines  of  least  resistance,  and  its  course  is  easily 
altered.  The  emigration  of  capital  from  England  to  the 
New  World  proves  that  profits  are  already  at  a  minimum 
in  the  former,  and  can  bear  no  further  reduction.  The 
ignorance  of  the  real  conditions  of  trade,  it  is  added, 
which  is  at  the  bottom  of  strikes,  has  repeatedly  been 
proved  by  the  fact  that  at  the  time  of  their  occurrence  it 
was  actually  an  advantage  to  the  capitalists  to  close  their 
works.  Sad  evidence,  too,  is  forthcoming  in  abundance  of 
the  misery  which  strikes  have  occasioned  to  working  people, 
and  the  load  of  debt  and  loss  of  comfort  and  respectability 
under  which  they  have  had  to  recommence  life,  as  it  were, 
without  furniture  and  other  household  articles  which  it  had 
taken  years  to  accumulate,  and  which  disappeared  in  a  few 
weeks.  On  the  other  hand,  it  is  contended  that  the  equality 
of  profits  is  a  theoretical  fiction;  that  the  profits  of  em- 
ployers in  particular  trades  are  often  enormous,  and  huge 
fortunes  are  amassed  in  a  few  years;  and  even  if  the  ulti- 
mate notoriety  of  this  fact  should  at  length  attract  addi- 
tional capital  and  competition,  the  public  may  then  derive 
some  benefit  through  a  fall  in  prices,  but  the  workmen 
may  obtain  none.  The  occasional  failure  of  strikes,  more- 
over, is  no  proof  of  their  impolicy;  even  unsuccessful 
strikes  may  act  on  the  minds  of  employers  so  as  to  sccuro 
a  rise  or  prevent  a  fall  of  wages  on  a  future  occasion  :  and 
to  produce  this  effect  they  must  actually  take  place  from 
time  to  time,  whether  successful  or  otherwise.  As  for  the 
temporary  suffering  they  cause  to  the  workmen,  present 
sacrifices  for  future  gain  are  in  accordance  with  one  of  the 
fundamental  principles  of  the  political  economy  to  which 
employers  are  so  fond  of  appealing  :  but,  in  fact,  a  multi- 
tude of  strikes  have  been  crowned  with  immediate  success, 
and  have  compelled  employers  to  concede  terms  which  at 
first  they  peremptorily  refused.  As  for  the  emigration  of 
capital  from  oountries  like  England,  it  no  more  proves  that 
profits  are  at  a  minimum  there  than  new  branches  of  man- 
ufacture and  trade,  new  railway?  and  steamships,  new  spec- 
ulations, prove  that  all  earlier  investments  of  capital  have 
become  unprofitable;  it  only  proves  that  the  sources  of 
profit  have  become  more  numerous.  Indeed,  Mr.  Cairnes, 
the  English  economist,  who  has  laid  principal  stress  on 


STRINGFIELD— STROMBIDyE. 


603 


this  argument,  lias  admitted  that  the  majority  of  recent 
strikes  in  his  own  country  have  been  successful.  Ho  ar- 
gues, indeed,  that  the  explanation  of  their  success  is  to  ho 
found  in  an  exceptionally  prosperous  state  of  trade,  which 
would  before  long  have  attracted  additional  capital  and 
demand  for  labor;  but  the  obvious  reply  is  that  in  the 
mean  time  tho  workmen  would  bare  gained  nothing  but 
for  the  strikes,  and  the  ultimate  gain,  if  any,  without  them 
might  accrue  to  consumers  in  a  reduction  of  prices.  Mr. 
Cairn os's  argument,  moreover,  virtually  involves  the  posi- 
tion that  profits  in  the  U.  S.,  and  other  new  countries  to 
which  British  capital  is  constantly  flowing,  are  high 
enough  to  boar  a  reduction  by  means  of  higher  wages, 
even  if  such  a  reduction  were  a  necessary  consequence; 
which  is  far  from  being  the  case,  since  increased  cflieiency 
of  both  capital  and  labor  may  follow. 

The  conclusion  to  which  these  arguments  on  both  sides, 
and  a  careful  consideration  of  the  actual  history  of  strikes, 
really  lead,  is,  that  no  universal  or  unconditional  proposi- 
tion can  be  laid  down  with  respect  to  their  justice  or  policy. 
Some  writers  have  been  led  by  observation  of  their  results 
to  infer  that  strikes  for  a  riso  of  wages  usually  succeed,  but 
striken  to  prevent  a  fall  usually  fail.  The  principle  un- 
derlying this  inference  is  that  strikes  for  higher  wages 
have  usually  taken  place  in  a  time  of  prosperous  trado, 
when  profits  were  high  enough  to  bear  a  reduction  ;  whereas 
employers  have  seldom  if  ever  attempted  to  lower  wages 
unless  in  a  time  of  depression.  This  empirical  generaliza- 
tion, however,  affords  no  foundation  for  any  positive  rulo 
for  future  guidance.  The  proposition  which  may  with  best 
reason  be  affirmed  is,  that  the  chief  benefit  to  the  working 
classes  from  past  strikes  is  that  they  have  contributed  to 
bring  about  measures  which,  besides  other  beneficial  re- 
sults, tend  to  prevent  their  occurrence  in  future.  Co- 
operation, industrial  partnership  of  capitalists  and  work- 
men in  various  forms,  boards  of  conciliation  and  arbi- 
tration, wiser  rules  and  policy  on  the  part  of  trades-unions, 
all  owe  something  to  the  lessons  learned  from  strikes.  No 
panacea  is  likely  to  be  discovered  in  our  ago  which  will  put 
an  end  altogether  to  disputes  between  labor  and  capital, 
but  something  has  already  been  done  to  render  their  rela- 
tions more  harmonious  in  many  trades.  The  subject  in- 
volves various  questions  treated  of  under  Labor,  TRADE5- 
U.vions,  and  Wages.  T.  E.  Cliffe  Leslie. 

String'field  (Thomas),  b.  in  Kentucky  in  170G;  served 
under  Gen.  Jackson  in  tho  war  of  1812,  and  was  wounded 
in  the  forehead  by  an  Indian;  in  1810  joined  tho  Tennes- 
see conference  of  the  Methodist  Episcopal  Church,  and  in 
that  and  in  the  Holston  conference  he  signalized  himself 
as  an  able  polemic.  Mo  edited  the  South-western  Christian 
Adrocatc  for  five  years.     D.  in  Tennessee  June  12,  1858. 

T.  0.  Summers. 

String'hain  (Silas  H.),  U.  S.  N.,  b.  Nov.  7,  1797,  in 
New  York;  entered  the  navy  as  midshipman  June  19, 
1810;  became  lieutenant  in  1814,  commander  in  1831,  cap- 
tain in  1841  :  retired  in  1861,  and  appointed  rear-admiral 
on  the  retired  list  in  1862;  commandant  of  the  Charles  town 
navy-yard  186  t-66,  and  port-admiral  of  New  York  in  1867. 
D.  Feb.  7,  1  s 7 1 ; .  Served  in  the  last  war  with  Great  JJritain, 
in  the  Algerine  war,  and  in  the  war  with  Mexico,  and  com- 
manded the  squadron  during  the  civil  war  which  reduced 
Forts  Hatteras  and  Clark,  and  enabled  our  vessels  to  get 
possession  of  the  sounds  of  North  Carolina. 

Foxiiali,  A.  Parker. 

String'town,  p. -v..  Salt  Creek  tp.,  Pickaway  co.,  0. 
P.  7  I . 

Stris'ores,  the  name  applied  to  a  group  of  birds  by 
some  modern  systematists,  and  to  which  diverse  limits 
have  been  assigned.  They  are  defined  in  Baird's  Hin/s  <./ 
North  America  (I860)  as  forms  with  "toes  either  three  mi- 
fcerior  and  one  behind  (or  lateral),  or  four  anterior;  the 
hinder  one  is,  however,  usually  versatile,  or  capable  of 
direction  more  or  less  laterally  forward  ;  tail-feathers  never 
DSOre  than  ten  ;  primaries  always  ten,  the  first  long  ;"  the 
larynx  is  destitute  id' complex  vocal  muscles,  and  bhespeoiOB 
not  gifted  with  the  power  of  true  continuous  song,  hut  sim- 
ply eapable  of  emitting  unmusical  notes  or  a  stridnlous 
noise  (whence  the  name).  By  some  authors  the  group  has 
been  regarded  as  a  peculiar  order,  and  by  some  ns  a  sub- 
order of  Insessores  or  Passeres.  The  chief  and  generally- 
accepted  members  are  the  TrochilidsB,  Cypselldse,  and 
Oaprimulgidse.  Burmeister  further  includes  the  Halcyon 
Idee  and  Prion  itidse  (referred  to  the  Clamatores  by  others), 
and  Cabanis  the  Opisf  hooomida'  and  MusophagidSft.  The 
first  three  arc  nearly  allied,  and  form  a  natural  group  \  ;i 
riously  named  Macro,  hires,  CypselomorphSB,  Cypself,  etc. 
Tho  others  arc,  however,  very  unlike,  and  have-  affinities 
with  several  other   groups.      The   combination    Of  Strisurc-. 

as  a  whole  is  therefore  now  generally  rejected. 

Theodore  Gill. 


Stromate'idpe[from  Stromatew — (Jr.  oTpu>MaTfOs,*- par- 
ti-colored tisli  " — a  generic  name],  a  family  of  li  in  oi  the 
order  Teleocephali,  sub-order  Aoantbopteri,  distinguished 

by  the  armature  of  tho  oesophagus.  The  body  is  eomprcsscd 
and  more  or  less  ovate  ;  the  scales  cycloid,  and  \  cry  small 
and  imbedded  ;  the  lateral  line  simple  and  continuous ;  the 
heal  ends  in  a  blunt  snout;  the  opercula  arc  unarmed; 
mouth  small,  but  with  a  lateral  olefl  :  upper  jaw  not  pro- 
tra  itile;  teeth  minute  and  conic  on  the  jaws,  hut  none  on 

the  palate  ;  branchial  apertures  eonlluelit  below  ;  brailchio- 
sh-^al  rays  in  five  to  seven  pairs;  dorsal  fin  elongated, 
with  a  few  partially  free  or  enveloped  spines  in  front,  and 
numerous  branched  rays  ;  anal  tin  also  elongated,  and  witli 
a  few  free  or  enveloped  spine-  ;md  many  rays ;  caudal 
free  and  cmarginated ;  pectorals  well  developed,  and  with 
branched  rays;  vcntrals  sometimes  perfect  (i.  c.  with  a 
spine  and  five  rays),  but  generally  more  or  less  reduced  and 
atrophied  ;  tho  oesophagus  is  well  armed  with  masses  of 
teeth;  tho  stomach  is  caecal,  and  pyloric  appendages  are 
developed  in  large  or  moderate  number ;  the  air  Madder  is 
small  or  absent;  tho  vertebra;  are  in  moderate  number,  but 
generally  at  least  in  excess  of  the  typical  series  [e.  g. 
15  +  21  and  11  +  14).  The  forms  embraced  in  this  family 
were  formerly  referred  to  the  Scombrida1,  from  which  they 
are  now  known  to  differ  very  much.  The  species  are  not 
numerous,  but  representatives  are  quite  diffused  in  tho  va- 
rious seas.  About  fifteen  species  are  known,  of  which  three 
inhabit  the  eastern  American  waters  (Peprilu*  Oardemif 
Poronotus  triacanthus,  and  PalinurichihyH  perct/brmis),  and 
one  the  California  waters.  Tho  species  are  of  little  or  no 
economical  importance.  THEODORE  GlLL. 

Stronib'idtc  [from  Stromhun — Gr.  <7Tp<V0o«,  a  "top" — 
one  of  the  generic  names],  a  family  of  gasteropod  mollusks 


The  Stromh. 
of  the  ordor  Pectinibranchiat a  and  sub-order  Tirnioglossa, 
containing  tho  giant  fountain -shell,  so  oommonly  used 
about  gumens  and  houses,  and  kindred  forms.  The  ani- 
mal is  entirely  retractile  within  its  shell  ;  its  mantle  is  hut 
moderately  developed,  and  not  rellectible  over  the  shell ;  the 
si  plum  is  well  deli  ned.  and  moreor  less  elongate ;  tin-  l'UIs  are 
comb-like,  and  on  the  left  side  of  tin  mantle;  the  head  is 
produced  into  an  elongated  muzzle;  the  eyes  are  highly 
organised,  and  at  the  ends  .if  long  cylindrical  pedicels;  the 
tentacles  are  slender,  and  arise  from  the  ocular  pedicels; 
the  teeth  of  tho  lingual  ribbon  are  in  seven  longitudinal 
rows,  the  middle  broad  and  multidentate,  the  inner  lateral 
rhomboid    and    dent icutaied,  the   two   outer  lateral  of  each 

side  ei;m  like,  and  dentionlated  on  their  outer  edges;  tho 

fOOt  is  compressed  and  narrow,  r&ther  dilated  in  front,  ta- 
pering backward)  the  operculum  is  claw-shaped,  and  ser- 
rated on   the  outer  edge.     The  shells  vary  considerably  in 

BUperfioial  character,  but  all  have  a  limre  or  less  COniO  Ppire, 
and  in  most  the  outer  Up  is  expanded  and  deeply  not 
anteriorly.     Species  are  generally  diffused  in  all  tropical 
seas,  and  between  70  and  so  are  now  known.     Thi 
di\  isible  among  two  Bub-fami lies— vis.  ( 1 1  Strombina?,  in- 
cluding tho  genera  Sfcr©m6u«,  Pferocerew,  ffarpago,  R 
farm,  and  related  genera;   and  (2)  Seraph\  ime.  embracing 
only  Straph*  and  allied  fossil  types.    Tluv  aro  dieting  lisl  od 
b\   the  peculiar  form  of  the  foot,  which  is  fitted  for  leaping 
rather  than  the  crawling  progression  common  t<>  mo  : 
teropods,  and  by  the  pe  licels  bearing  the  eyes  and 
clos.     They  are  «tuito  active,  but  are  reputed  to  b< 
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oarrion-feedere.  Species  arc  often  employed  as  ornaments 
in  parlors  and  about  houses,  and  especially  is  this  the  case 
with  the  Strombus  gigas,  often  known  as  the  fountain-shell. 
'I'h,.  [s  J},  ;  ,  i  gesl  of  the  family,  and  sometimes  weighs  as 
mtlrl,   |  |t«  poundB.     It  is  not  only  used  in  the 

,,  |  *.  hut  is  employed  for  the  manufacture  of 

,nn  works  in  large  numbers. 

Theodore  Gill. 

Strom 'boli,  one  of  the  Lipari  Islands,  in  the  Mediter- 

.    coast  of  Sicily,  is  12  miles  in  circuit  and 

tabitants.     It  is  wholly  of  volcanic  formation, 

and   has  a  still  constantly  active  volcano  3100  feet  high. 

wine,  and  fruit  of  superior  quality  are  produced, 

.in  i   sulphur  and  pumice-stone  are  largely  exported.     On 

the  E3.  si  le  lies  a  small  town  of  the  same  name. 

Stronach,  p.-v.  and  tp.,  Manistee  co.,  Mich.     P.  281. 

Strong,  p.-v.  and  tp.,  Franklin  CO.,  Me.     P.  634. 

Strong  (Caleb),  b.  at  Northampton,  Mass.,  Jan.  9, 
17i:>;  graduated  at  Harvard  College  L764;  studied  law, 
and  commenced  practice  in  1772;  took  an  active  part  in 
the  cause  of  liberty;  in  1773  was  one  of  the  committee  of 
Bafety,  in  1776-80  member  of  the  legislature  ;  in  1787  aided 
in  the  formation  of  the  Constitution  of  the  U.S.;  in  1789-97 
was  a  Senator  in  CongresB,  and  governor  of  Massachusetts 
in  1800-07  and  in  1  si 2-10.    D.at  Northampton  Nov.  7, 1819. 

Strong  (George  C),  b.  at  Stockbridge,  Vt.,  in  1833; 
graduated  at  the  U.  S.  Military  Academy  in  July.  ls,r>7, 
when  appointed  brevet  second  lieutenant  in  the  ordnance 
corps  of  the  army,  second  lieutenant  1859,  first  lieutenant 
1861,  captain  1863.  In  the  early  days  of  the  civil  war  he 
commanded,  temporarily,  at  the  Watervliet  arsenal,  West 
Troy,  but  seeking  active  service,  was  on  the  staff  of 
Gen.  McDowell  as  ordnance  officer  at  the  first  battle  of 
Bull  Run,  and  subsequently  on  similar  duty  with  Gen. 
McClellan  until  Sept.,  1861,  when  transferred  to  the  Btaff 
of  Gen.  Butler,  and  in  October  appointed  assistant  adjutant- 
general  of  volunteers,  with  rank  of  major.  He  at  once 
entered  upon  the  organization  of  the  New  Orleans  expedi- 
tion, whioh  he  accompanied,  and  in  Apr..  1802,  commanded 
the  successful  expedition  from  Ship  Island  to  Biloxi,  Miss. 
Among  the  first  to  enter  New  Orleans,  he  shortly  after 
became  Gen.  Butler's  chief  of  staff,  but  sickness  soon  com- 
pelled him  to  return  North.  Resuming  his  duties  in  Sep- 
tember, in  that  month  he  led  the  successful  expedition  to 
Pontchatoula,  resulting  in  the  destruction  of  a  large 
amount  of  property  and  the  breaking  up  of  Jeff  Thomp- 
son's head-quarters.  In  Nov.,  1862,  he  was  appointed  a 
brigadier-general  of  volunteers,  and  in  June,  1863,  assign- 
oil  to  command  of  the  brigade  which,  in  the  operations 
about  Charleston,  effected  the  landing  on  Morris  Island, 
July  10.  1863,  Gen.  Strong  leading  the  successful  assault- 
ing column,  as  also  the  ineffectual  assault  on  Fort  Wagner 
the  following  morning.  Again,  a  week  later  (July  18),  his 
brigade  led  the  second  assault  on  that  work,  at  the  head  of 
which  Strong  fell  mortally  wounded,  after  having  gained 
the  parapet  of  the  fort.    D.  in  New  York  City  July  30.  1863. 

Strong  (Georc.r  Templetox),  b.  in  New  York  in  1820; 
graduated  at  Columbia  College;  studied  law.  and  became 
prominent  as  a  real-estate  lawyer.  He  was  a  man  of  high 
general  culture;  contributed  essays  of  much  merit  to  lead- 
ing periodicals;  was  a  trustee  of  Columbia  College,  and  one 
of  the  founders  of  its  School  of  Mines;  was  also  president 
of  the  Philharmonic  Society  and  of  the  Church  Music  As- 

ici  ttion  ;  two  years  before  his  death  was  chosen  controller 
of  Trinity  church.  New  York,  of  which  he  had  been  a  vestry- 
man For  many  yens.  During  the  civil  war  he  was  treasurer 
of  the  fj,  S.  Sanitary  Commission.  D.  in  New  York  July 
2  '.  1875, 

Strong  (James),  S.  T.  P.,  b.  in  New  York  Aug.  14, 
1822;  graduated  at  Wesleyan  University  in  1844;  taught 
in  Troy  Conference  Academy,  Poultney,  Vt.,  1844-46 ;  in 
1847  removed  to  Flushing,  L.  I.,  where  he  became  a 
prominent  citizen  ;  proje  ited  and  built  the  Flushing  R.  R., 
ot  whioh  he  was  president;  superintended  various  local 
improvements,  and  gave  private  lessons  in  Greek  and  He- 
brew. In  1856,  although  not  a  clergyman,  he  received  the 
degree  of  doctor  of  sacred  theology  from  Wesleyan  Uni- 
versity; in  1858-61  was  profess  »r  of  biblical  literature  and 
acting  president  of  Troy  University,  and  in  1808  became 
professor  of  exegetioal  theology  in  Drew  Theological  Semi- 
nary at  Madison,  N.  J.  He  is  a  member  of  the  Anglo- 
American  commission  for  the  revision  of  the  English  ver- 
sion of  the  Bible.  In  1873  was  oh  teen  chairman  of  the 
archssologioal  council  of  the  Oriental  Topographical  So- 
eicty,  and  in  187  I  made  an  extended  tour  in  the  East ;  con- 
tributed to  religious  journals;  prepared  for  Range's  Com- 
mentary the  English  translation  of  the  part  on  the  book 
of  Daniel,  and  published  Harmony  and  Exposition  of  the 
Go8pei$t  in   English   (1852),    Harmony   of  tin    Goepelst  in 


Greek  [1854),  and  brief  manuals  of  the  Gospels  and  of 
Greek  and  Hebrew  grammar.  About  1853  he  projected,  in 
association  with  Rev.  John  MeClintock,  I).  D.,  a  Cyclopm- 
■  li<i  of  Biblical,  Theological)  and  Ecclesiastical  Literature. 
upon  a  scale  hitherto  unattempted  in  any  language,  his 
i  sociate  taking  charge  of  the  departments  of  theological 
and  ecclesiastical  literature,  and  Dr.  Strong  of  that  of 
biblical  literature,  including  not  only  the  books  of  Scrip- 
ture, but  sacred  geography,  antiquities,  and  natural  history, 
he  himself  writing  nearly  all  the  important  articles  in  his 
department.  The  first  volume  appeared  in  1807,  the  sixth 
in  L876,  and  three  or  four  more  will  be  required  to  com- 
plete the  work.  Dr.  MeClintock  died  in  1870,  since  whioh 
time  Dr.  Strong  has  assumed  the  general  supervision  of 
the  entire  work. 

Strong  (James  HO,  U.  S.  N.,  b.  Apr.  20,  1814,  in  Canan- 
daigua,  X.  Y.  ;  became  a  lieutenant  in  1841,  commander  in 
1861,  captain  in  1805,  commodore  in  1870,  rear-admiral  in 
1873.  Served  on  the  W.  coast  of  Mexico  during  our  war 
with  that  country,  and  commanded  the  Monongahela  in 
the  battle  of  Mobile  Bay.     Commended  for  gallantry. 

Foxhall  A.  Parker. 

Strong  (Nathan),  D.  D.,  b.  at  Coventry,  Conn.,  Oct. 
5,  1718;  graduated  at  Tale  College  1769;  was  tutor  there 
1772-73;  became  pastor  of  the  First  Congregational  church 
in  Hartford  1771;  served  as  army  chaplain  in  the  war  of 
the  Revolution,  and  subsequently  held  a  high  place  among 
the  clergymen  of  New  England  ;  was  editor  of  the  Evan- 
■!■  lu  al  Magazine,  which  he  originated  in  1801,  and  founder 
of  the  missionary  society  of  Connecticut.  He  contributed 
to  the  Hartford  Selection  of  Hymns  (1709);  published  a 
number  of  occasional  discourses,  two  volumes  of  Sermons 
(1798  and  1S00),  and  The  Doctrine  of  Eternal  Mise}-y  con- 
sist<'nt  with  the  Infinite  Benevolence  of  God.  D.  at  Hart- 
ford Dec.  25,  1810. 

Strong  (Theodore),  LL.D.,  b.  at  South  Hadley,  Mass., 
July  25,  1791);  graduated  at  Yale  College  in  1812:  was 
tutor  in  Hamilton  College  1812-10,  and  professor  of  math- 
ematics 1810-27,  occupying  the  same  position  in  Rutgers  Col- 
lege  from  1827tol802.  Hecontributcd  mathematical  papers 
to  SiHiman's  Journal ;  solved  by  a  direct  method  a  problem 
in  cubic  equations  which  had  long  baffled  the  best  mathe- 
maticians ;  discovered  a  direct  process  of  extracting  the  cube 
root  of  any  integral  number:  published  a  Treati i  Ele- 
mentary on'/  Higher  Algebra  (1859),  and  at  the  time  of  his 
death  was  preparing  ;i  work  on  the  Differential  and  Integral 
Calculus.     D.  at  New  Brunswick,  N.  J.,  Feb.  1,  1809. 

Strong  (Therox  R.),  b.  at  Litchfield,  Conn.,  Nov.  7, 
18(12 ;  received  a  good  English  and  classical  education ; 
studied  law  under  his  father.  Judge  Martin  Strong;  set- 
tled as  a  lawyer  at  Palmyra,  N.  Y..  1826;  was  lung  a  mas- 
ter and  examiner  in  chancery  :  was  member  of  Congress 
1839—41,  and  of  the  legislature  1842;  was  judge  of  the  su- 
preme court  of  New  York  I8J2-00,  being  for  one  year  of 
that  period  a  member  of  the  court  of  appeals  ;  rendered 
notable  decisions  from  the  benches  of  both  those  courts; 
resided  at  Rochester  from  1853  until  1807,  when  he  re- 
moved to  New  York  City;  established  an  active  practice 
before  the  State  and  V.  S.  courts,  and  was  frequently  called 
to  act  as  referee.     D.  in  New  York  May  15,  1873. 

Strong  (William),  LL.D.,  b.  at  Somers,  Conn.,  May  6, 
1808;  graduated  at  Yale  College  in  1S2S:  was  admitted  to 
the  bar  in  1832,  and  commenced  practice  at  Reading,  Pa.; 
was  Representative  in  Congress  1849-54;  in  1S57  was 
elected  a  judge  of  the  supreme  court  of  Pennsylvania  for 
fifteen  years;  resigned  the  position  in  1868,  and  resumed 
practice  at  the  bar,  and  in  1*7"  was  appointed  associate 
justice  of  the  Supreme  Court  of  the  U.  S. 

Strong's  Prairie,  p.-v.  and  tp.,  Adams  co.,  Wis.,  on 
Wisconsin  River.  P.  1043. 
Stronsrs'ville,  p.-v.  and  tp.,  Cuyahoga  co.,  0.  P.  896. 
Strongyl'idir  [from  Strangylm — ijy.<iTpoyyv\o-;,"  round" 
— a  generic  name],  a  family  of  intestinal  ncmatoid  worms. 
'flic  body  is  very  elongated  and  round  (/.  e.  cylindrical)  or 
filiform:  the  integuments  finally  striated  crosswise;  the 
mouth  at  the  anterior  extremity,  and  diversiform  as  to  shape 
and  armature,  but  generally  surrounded  by  papillae ;  the  oeso- 
phagus muscular,  but  not  dilated:  the  generative  organs 
of  the  males  are  toward  the  posterior  extremity  of  the  body 
in  a  peculiar  pouch,  whose  margin  is  surrounded  by  papilla' 
terminating  in  rib-like  muscular  ridges,  and  generally  two 
spicules  are  developed;  the  vulva  of  the  female  is  anterior 
or  posterior.  Some  are  oviparous,  and  others  viviparous. 
The  family  comprises  nine  or  ten  genera,  the  best  known 
of  which  are  Strongylue,  Eustrongi/lus,  Anct/doBtomwnt  and 
Sclerostomum,  of  which  the  first  three  are  represented  by 
parasites  in  the  human  body.  Theodore  Gill* 

Stron'tium,  the  metallic  basis  of  strontia,  one  of  the 
alkaline   earths,  first  obtained   from   native  carbonate  of 
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strontium  by  Sir  Humphry  Davy  in  1S0S,  is  of  a  pale 
yellow  color,  burns  with  a  crimson  flame,  emitting  sparks, 
decomposes  water,  liberat  ing  hydrogen  gas,  U  hard,  ductile, 
ami  malleable,  and  is  obtained  from  the  anhydrous  chloride 
by  electrolysis.  Specific  gra  i  ity,  2.5 1 ;  atomic  weight,  87.5  j 
symbol,  Sr.  It-  mosl  important  compound  is  the  oxide, 
called  strontia,  a  grayish- white,  porous  mass,  which  com- 
bines with  water  to  form  p  white  powder,  the  hydrate  of 
strontium  (SrO.H20),  deposited  from  the  hot  saturated  so- 
lution in  needle-shaped  crystals.  The  principal  salts  are 
chloride  lSri'1,1,  iodide  (Sri.,,),  and  bromide  i  SrBrfc).  The 
nitrate  (Sr2NOa)  is  much  employed  for  the  manufacture 
of  the  crimson  lights  in  fireworks.  The  sulphate  (SrSO<) 
is  found  native,  and  is  known  as  a  crystalline  mineral  by 
the  name  of  celestine,  in  beds  of  gypsum,  rook-salt,  and 
trap  rocks.  Fine  specimens  are  found  in  Trenton  lime- 
stone on  Strontian  Island,  Lake  Huron,  also  at  Schoharie 
and  Lockport,  X.  Y. 

Strophomen'idSB  [from  Or.  orpd^os,  "twisted,"  and 
filjvii,  "moon" — >'.  r.  "orescent"],  an  extinct  family  of 
bracbiopods  which  lived  down  to  the  dose  of  the  Liassic 
period.  The  shell  was  transverse  or  elongate  :  the  "  valves 
usually  concavo-convex,  regularly  arched,  geniculated  or 
depressed,  so  that,  the  valve,  which  is  convex  in  some 
species,  is  c  moave  in  others,  and  wee  ver*&  ,■"  the  hinge- 
line  rectilinear;  the  ventral  valve  had  the  area  flat,  and  a 
fissure  overarched  in  part  by  a  pseudodeltidium  :  the  dor- 
sal a  projecting  bifid  cardinal  process,  which  filled  up  almost 
the  entire  cavity  of  the  fissure  left  open  by  the  pseudo- 
deltidium in  the  opposite  valve.  THEODORE  Gill. 

Stroth/er  (David  Hunter),  b.  at  Martinsburg,  Va., 
Sept.  2f>,  lsi i; ;  studied  drawing  and  painting  in  New  York 
1845-49,  and  in  1853  began  to  contribute  to  Harper? a  Mag- 
azine, under  the  signature  of  "  Porte  Crayon,"  a  series  of 
illustrated  papers,  mostly  on  the  South,  the  drawings  be- 
ing made  on  the  wood  by  himself;  which  have  been  con- 
tinued at  intervals  to  the  present  time.  Some  of  the  ear- 
lier of  these  papers  have  been  collected  into  a  volume, 
Virginia  Illustrated  (1857).  During  the  civil  war  he  en- 
tered the  national  service  as  captain  and  assistant  adju- 
tant-general ;  became  colonel  of  the  3d  West  Virginia 
Cavalry,  and  resigned  Sept..  1864;  in  1867  was  brevetted 
brigadier-general  "for  meritorious  services."  He  resides 
at  Berkeley  Springs,  West  Va. 

Stroud,  town  of  England,  county  of  Gloucester,  on  the 
Frome,  is  one  of  the  prin  -ipal  seats  of  woollen  manufac- 
tures in  Western  England,  and  has  1)090  inhabitants. 

Stroud,  tp.,  .Monroe  co.,  Pa.     P.  2160. 
Stroud  ((jeoht.e  McDowell),  b.  at  Btroudsburg,  Pa., 
Oct.  12,  17!'.);  graduated   at   New  Jersey  College  in    1  SI  7  ; 

was  admitted  to  the  bar  in  ISlit,  and  was  for  many  years 
presiding  judge  of  tho  court  of  common  pleas  of  Philadel- 
phia.     He  published  pamphlets  and  contributions  to  legal 

journals,    and    a    Skrirh    >>/'   tin'     I, mix     rrlntiiuj  tn    Sfrtrrrif    ill 

Several  of  the  States  I  1827)  enlarged  in  1856).  D.  at  Ger- 
muntown.  Pa.,  June  29,  1  s 7 ;» . 

Strouds'burff,  p.-b..  Stroud  tp.,  cap.  of  Monroe  co., 
Pa.,  on  Delaware  Lackawanna  and  Western  IX.  Ii.,  has 
good  water-power,  several  manufactories,  and  3  weekly 
newspapers.     P.  1793. 

Stru'eusee  (Johann  Friedrich),  b.  at  Halle,  Prussian 
Saxony,  Aug.  5,  1737  ;  studied  medicine;  took  his  degree 
as  doctor  before  he  was  nineteen  years  old,  and  settled  as 
a  physician  at  Altona  in  the  Danish  province  of  JJolstein  ; 
became  intimate  with  the  Uolsatian  nobility,  and  was  rec- 
ommended to  the  Danish  king,  Christian  VII.,  whom  he 
attended  as  physici&n-in-ordinary  on  his  travels  through 
Germany,  France,  and  England  in  1768.  Christian  VII. 
was  by  nature  kind  hearted  and  well-gifted,  but  premature 
dissipation  early  sunk  hi-  mind  into  fatuity  and  foolishness, 
and  Strnensee  was  the  only  man  who  knew  how  to  direct  and 
command  hi-  imheeile  -omI.  The  queen,  Caroline  Mathilde. 
asister  to  George  III.  of  England,  was  a  noble-hearted,  high- 
spirited,  and  passionate  woman,  and  al  the  Danish  court 

Struensee  was  tb ly  man  in  whom  the  unhappy  young 

wife  could  put  full  confidence.  Thus  he  soon  acquired  an 
influence,  and  even  n  power,  which  no  subjeot  had  ever  had 

Injure  in  Denmark.  In  1771  he  was  made  minister  of 
Btate,  and  a  royal  decree  gave  full  authority  to  any  orders  ■ 
he  might  issue,  whether  they  were  signed  by  the  king  or 
not.  Bui  his  power  was  very  short  lived;  it  la -ted  hardly 
one  year.  On  \pr.  28,  1772,  he  was  beheaded,  and  he 
would  pro  1 1. 1  My  have  been  forgotten  \  ery  soon  Lf  the  enoi 
mous  reformatorj  activity  which  he  excited  had  not  given 
Ho  3ooiaJ  development  of  the  country  an  impulse  whioh 
no  reaction  was  able  afterward  to  check.  .Many  of  his 
reforms  were  very  beneficial.  Ii'-  made  the  courts  in- 
dependent of  the  great  landholders  among  the  nobility, 
who  hitherto  had  held  the  right  of  appointing  the  die 


triet  judges — which  offices  they  often  filled  with  their 
lackeys — and  in  some  cases  even  of  exercising  the  ju- 
dicial power  themselves;  as,  for  instance,  in  debt  ■ 
between  themselves  and  their  tenants.  He  formed  a  per- 
manent committee  for  the  investigation  of  the  condition 
of  the  peasantry  and  of  all  agricultural  relations,  and  he 
started  thai  aeries  of  reforms  by  which,  in  the  last  two  dec- 
ades of  the  eighteenth  century,  the  whole  of  Danish  soci- 
ety was  reconstructed  on  the  basis  of  a  free  peasantry. 
Be  granted  liberty  of  the  pre--  and  brought  order  and 
aotivity  into  the  administration.  Bui  some  of  his  meas- 
ures, although  good  in  themselves,  were  introduced  in  a 
reckless  manner,  which  made  people  misunderstand  them. 
Thus,  he  diminished  the  number  of  holidays  accompany- 
ing the  Christian  church -festivals  from  eight  to  two;  and 
this  \  cry  sensible  reform  came  to  be  eon-idered  as  a  "  piece 
of  atheism,"  and  excited  general  indignation.  Still  greater 
scandal  was  caused  hy  his  establishing  ;i  foundling  hospital, 
whiob  was  considered  as  a  direct  encouragement  ol  rice; 
and  in  some  eases  his  lack  of  dexterity  and  regard  rose 
even  to  clumsy  and  reckless  impertinence.  Tho.-.  ho  or- 
dered  that  all  memorials  presented  by  the  Danish  people 
to  the  Danish  government  should  be  written  in  German, as 
he  did  not  understand  Danish — an  order  whioh  offended 
all,  and  which  was  obeyed  in  a  somewhat  unexpected  man- 
ner: no  more  memorials  or  petitions  were  presented.  A 
conspiracy  was  formed  against  him,  and  in  the  night  be- 
tween the  I'hh  and  17th  of  Jan.  the  conspirators  broke 
into  the  bedroom  of  the  crazy  king  and  eompelled  him  to 
sign  orders  of  arrest  against  the  queen,  Struensee,  and 
M'sri'n]  of  his  adherents.  The  queen  was  hroiight  to  the 
fortress  of  Kronborg;  Struensee  was  imprisoned.  lie  was 
accused  of  having  had  criminal  intercourse  with  the  queen, 
and  he  confessed,  but  he  was  threatened  with  the  rack,  and 
he  was  a  coward.  From  her,  too,  there  exists  a  sort  of  con- 
fession, but  she  was  told  that  such  a  paper  from  her  hand 
would  mitigate  Struensee's  destiny  ;  and  she  loved  him.  Of 
legal  evidence  there  was  none.  CLEUENS  PETERSEN. 

Struthiine.     Sec  Saponine. 

Si  1  ut  bion  mI;c  [from  Strnthto — fir.  trrpovBiw — the  an- 
cient name  of  the  ostrich],  a  family  of  birds  of  the  group 
(order  or  sub-order)  Ratitse,  represented  at  present  only  by 
the  ostrich  of  Africa  and  Arabia,  the  ostriches  of  South  Amer- 
ica belonging  to  the  family  Rheidse,  and  the  cassowaries  and 
emus  tu  the  family  Casuaridte.  The  bill  is  rather  elongated, 
nearly  straight,  gradually  depressed  forward  and  narrowed 
toward  the  extremity,  which  is  rounded, and  the  culmen  is 
flattened  ;  the  nostrils  are  elongate  ovate,  and  in  a  broad 
membranous  groove  near  the  middle  of  the  bill ;  the  feath- 
ers are  destitute  of  after-shafts  :  the  wing-  are  imperfect, 
and  furnished  with  long  curving  soft  plumes;  the  tail  is 
moderate,  and  consists  of  curved  pendent  feathers;  the 
tarsi  arc  elongated,  robust,  and  mostly  covered  with  hex- 
agonal scales,  but  in  front  toward  the  toes  with  transverse 
ones;  the  toes  are  two  in  number,  with  pad  like  under  sur- 
faces, the  inner  (third)  large,  the  outer  (fourth)  small  :  the 
claws  short,  curved,  and  blunt. 

A  number  of  osteological  characters  support  the  differ- 
entiation of  the  family  from  the  others  of  the  group,  and 
have  been  formulated  by  Prof.  Huxley — via. the  maxillary 
processes  of  the  palatine  bones  are  prolonged  forward  be- 
neath  the  maxillo-palatines  (as  in  most  birds]  ;  the  latter 
are    thickeneil    at    their    inner    edge-,    and    articulate    with 

facets  upon  the  sides  of  the  vomer;  the  vomer  is  quite 
short,  and  does  not  articulate  with  cither  the  palatines  or 
pterj  goids  behind  ;  the  prefrontal  processes  of  the  primor- 
dial cranium  are  deficient  in  ossification  ;  the  sacral  verte- 
bra- are  united  by  their  bodies  with  the  anterior  ends  of 
the  pubes  and  ischia  ;  the  sternum  has  two  shallow  notches 

On  Q  boh  side  at  the  posterior  margin  J  the  fore  limb  is  dis- 
tinguished  by  its  proportions,   the  humerus  being  about 

equal  in  length  to  the  distance  between  the  pectoral  arch 
and  the  ilium,  and  t  hei  c!oi  c  in  nc  h  longer  than  the  scapula  : 
the    antebraohium    is    not    half  as    long    as    the    humerus; 

the  menus  possesses  the  ordinary  three  digits,  and  of  these 
the  radial  and  middle  have  claws;  there  is  a  union  of  the 

pubes   in  a  s\  mphv-is  :    the   hallux  is  not  only  aborted,  but 

also  the  distal  cud  of  the  metatarsal  bone  and  the  phalange* 

of  the  second  digit  of  the  fool  :  there  are  35  precaudal  ver- 
tebrae.   Bui ■  Bpecies  of  this  famil}  (the  Struth  io  en 

of  Lin  11  :e a- 1  is  generally  recognised,  and  this  extend 

the  Sahara  doserl  f  <>  the  ('ape  of  Good  Dope,  as  well  as  into 

Arabia.     It  is  suggested,  however,  thai  several  forms  may 

be  confounded  under  one  m There  are    aid,  1    7.,  to  be 

certain  marked  differences  between  the  Northern  and  Smith 
ern  African  birds.    "The  raosi  notici  ibli  i  "li 

1  bble  in  the  living  bird-  arc  thai  the  nal     I  akin 
Cape  examples  is  bluish  (not  reddish       nd  I       ae  I     hiekly 
fe  when- 1,  the  top  ol  the  he. id  bi  ing  al    •  c  i  i   i  d  n        hair- 
Like  feathers,     in  the  Barbarj  bird  tin  top  "i  the  head  is 
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bare  "     The  eggs  of  the  two  birds  also  differ,  those  of  the 
norther,,  ,,,,  irger  and  pitted,  while  those  of  the 

southern  bird  are  smaller  and  almost  smooth.    (See  Sclater 
in  <Pran»  '    malon,  vol.  iv.,  pp.  354,  355.)     The 

ostricli  the  living  birds.    It  feeds  upon  the 

grass  and  other  iregetation  of  the  plains  and  deserts  which 
itm0!  I   has  a  well-known  reputation  for  vora- 

Bjt,  .,,,  i  digi  stibility.  Individuals  generally  associate  to- 
gether in  considerable  flocks.  Its  ordinary  gait  is  a  stately 
walk,  bul  it  oan  run  with  great  swiftness,  and  is  then  as- 
sists 1  by  its  wings.  The  nest  is  scratched  in  the  sand,  and 
is  little  more  than  a  slight  excavation  of  about  six  feet  in 
diameter.  Generally,  two  females  lay  in  the  same  nest 
about  twenty  eggs,  while  in  a  surrounding  trench  several 
more  are  deposited,  which  are  believed  to  be  for  the  use  as 
food  of  the  newly-hatched  young.  The  male  sits  on  the 
and  cares  for  the  young.  As  is  well  known,  the  plumes 
of  "the  ostrich  are  much  esteemed  as  ornamental  feathers, 
and  of  late  years  birds  in  large  numbers  have  been  reared 
for  their  supply.  Theodore  Gill. 

Strutt  (Joseph),  b.  at  Springfield.  Essexshire,  Oct.  27, 
1712:  was  apprenticed  to  an  engraver,  but  devoted  him- 
self specially  to  the  study  of  British  antiquities.  His 
principal  works  in  this  department  are — The  Regal  and 
Ecclesiastical  Antiquities  of  England  (1773:  new  ed.  by 
Planche,  1842) :  Horda-Augel-Cynnan,  being  a  view  of  the 
customs,  anus.  etc.  of  the  inhabitants  of  England  from  the 
arrival  of  the  Saxons  till  the  reign  of  Henry  VIII.  ( 1  774)  ; 
The  Chronicle  of  England,  completed  only  to  the  time  of 
the  Xorman  Conquest  1 17771:  Complete  View  of  the  Dress 
anil  Habits  of  the  People  of  England  from  the  Establishment 
of  the  Saxons  to  the  Present  ZVme(1796;  new  ed.  1875); 
The  Sports  and  Pastimes  of  the  People  of  England  ( 1801  : 
enlarged  by  Hone  in  1830,  and  often  republished).  He 
also  published  a  Biographical  Dictionary  of  Engravers 
(1785),  and  left  several  tales,  one  of  which,  Queen  Hoo 
Hall,  was  edited  after  his  death  by  Sir  Walter  Scott.  D. 
in  London  Oct.  16,  1S02. 

Strn've,  von  (FriiEnnirn  Georg  Wilhemt),  b.  at  Al- 
tona.  llolstein.  Apr.  15.  1793;  studied  first  philology,  and 
afterward  astronomy,  at  the  University  of  Dorpat;  received 
an  appointment  at  the  observatory  in  1813,  and  became  its 
director  in  1817.  From  1834  to  1839  he  planned  and  super- 
intended the  construction  and  erection  of  the  observatory 
at  Pulkova,  near  St.  Petersburg,  the  best  in  the  world,  which 
he  has  described  in  his  Description  de  VOhservatoire  cen- 
tra! tie  Russie  (1S45),  and  of  which  he  was  director  to  his 
de.ith.  Nov.  2:'..  1SG4.  The  earlier  part  of  his  career  was 
mostly  occupied  by  studies  of  double  stars  and  of  the  con- 
struction of  the  Milky  Way — Obseroationes  Dorpatcnaea  (S 
vols..  1817-39), fiirn/oijnn  novus Stellarum  Duplicium  (1827), 
Stellarum  Duplicium  mensural  Mierometricte  (1S37).  Stel- 
larum Fij-nrum,  imprimis  eompositarum  poaitiones  media 
(1852).  and  Etudes  d'Astronomie  stellaire  (1S47).  Subse- 
quentlv,  he  undertook  several  great  geodetic  works,  such 
as  the  triangulatinn  of  Livonia  '1816-19)  and  the  measure- 
ment of  a  meridian  arc  in  the  Baltic  provinces  (1822-27), 
which  he  continued  to  the  North  Pole  in  connection  with 
Hanstccn,  and  to  the  Danube  in  connection  with  Gen.  Ten- 
ner, and  which  he  has  described  in  his  Arc  du  Meridien 
eutrc  tit  Danube  ct  la  Mcr  glaeiale  (1861). 

Struve  (Georg  Adam),  b.  at  Magdeburg,  in  the  present 
Prussian  province  of  Saxony,  Dec.  27. 1619:  studied  law  at 
Jena  and  Helmstedt:  held  several  high  positions  in  the 
Saxon  government,  and  became  known  as  the  author  of  a 
great  number  of  juridical  works,  of  which  the  Jurispruden- 
tia  Romano-Germanica  format's  was  the  most  remarkable. 
D.  at  Weimar  Sept.  15.  1692. — His  son,  Birkiiard  Gott- 
helf  Struve,  b.  at  Weimar  May  26,  1671,  studied  law  at 
Jena,  Helmstedt,  end  Frankfort-on-the-Oder :  travelled 
much,  an  1  was  appointed  professor  at  Jena,  firstin  history 
(1704),  then  in  jurisprudence  (1730).  D.  May  21.  1738. 
The  most  remarkable  of  his  numerous  writings  are — Corpus 
Hist.  730),  Bibliotheen  Historictt  (11  vols.), 

and  Bibliotheca  Historic  Litcrarise  Seleeta  (3  vols.). 

Struve,  von  (Otto  Wii.helm),  b.  at  Dorpat  May  7, 
1819,  son  of  F\  G.  W.  von  Struve.  under  whom  he  studied 
astronomy:  succeeded  him  as  director  of  the  observatory 
of  Pulkova.  and  became  known  in  the  history  of  astronomy 
by  many  valuable  discoveries,  communicated  in  the  memoirs 
of  the  Academy  of  Science  of  St.  Petersburg,  and  mostly  re- 
lating to  the  rings  of  Saturn  and  the  periodic  motions  of 
double  stars.  He  also  published  a  catalogue  of  the  library 
of  the  observatory. 

Strychnine,  or  Strychnia.     Sec  Nux  Vomica. 

Strych'nos  [Gr.  orpi^o?.  the  deadly  nightshade],  a 
genus  of  trees  and  olimbing  woody  vine*  of  the  order  Lo- 
ganiaceae,  found  in  the  tropical  parts  of  both  continents. 
Most  species,  but  it  is  said  not  all,  are  poisonous.     .S".  nnx- 


vomica  of  India,  a  tree  of  moderate  size,  yields  the  alkaloids 
strychnine,  brucine,  and  igasurine,  all  active  poisons  in 
over-doses.  So  also  does  .S'.  Ignatia  of  the  Philippines,  and 
8.  tieute,  a  climbing  vine  of  Java.  The  East  Indian  S. 
ligustrina  and  S.  colubrina  are  reputed  to  afford  a  cure  for 
snake-bites.  S.  pseudo-quina  of  Brazil  yields  eopalehe- 
bark,  a  valued  febrifuge:  S±  potatorum  of  India  is  the 
clearing-nut  tree :  and  S.  tori/era  of  South  America  prob- 
ably  affords  the  dreaded  curare  (or  woorari)  poison. 

Stry'ker,  p. -v.,  Springfield  tp.,  Williams  co.,  0.,  on 
Lake  Shore  and  Michigan  Southern  R.  R.     P.  671. 
Strymon.     See  Macedonia. 

Strype  (John),  D.  I).,  b.  at  Stepney,  Nov.  12,  1613; 
was  educated  at  St.  Paul's  School  and  at  Jesus  College, 
Cambridge,  and  from  16G9  to  about  173,2  held  the  living  of 
Low  Leyton  in  Essex.  His  important  works  are — Annals 
of  the  Reformation  in  England  (1709).  and  lives  of  Thomas 
Cranmer  (1694),  Sir  Thomas  Smith  (i698),  John  Anlmer 
(1701),  Sir  John  Cheke  (1705),  Edmund  Grindall  (1710), 
and  Matthew  Parker  (171 S).  Editions  of  the  Historical 
and  Biographical  Works  of  John  Strype  were  issue  1  from 
the  Oxford  press  in  27  vols.  (1827-40).  D.  Dec.  13,  1737. 
Stu'art,  p. -v..  Penn  tp.,  Guthrie  CO.,  la.,  on  Iowa  di- 
vision of  Chicago  Rock  Island  and  Pacific  R.  R.,  has  sev- 
eral locomotive  and  machine  shops  and  1  newspaper, 

Stu'art,  or  Stewart,  a  royal  family  which  has  given 
several  sovereigns  to  Scotland  and  England,  all  of  whom 
are  mentioned  under  their  propernames — Charles.  James, 
Mary,  and  Robert  (which  see).    Tradition  affirms  that  the 
family  is  descended  from  that  Banquo  who  was  murdered 
by  Macbeth,  but  the  more  probable  account  is  that  among 
the  Normans  who  accompanied  William  the  Conqueror  was 
one  Alan,  who  received  large  gifts  of  land  in  England.  His 
second  son  went  to  Scotland,  entered  the  service  of  King 
David  I.  (about  1130),  by  whom  he  was  made  steward  of 
the   kingdom,    the   dignity  remaining   hereditary  in    the 
family,  who  assumed  the  title  as  their  family  name.     The 
sixth   of  these  Stewards   or   Stewarts  married  in   1315    a 
daughter  of  Robert  Bruce,  and  his  son  Robert  in  1371  suc- 
ceeded David  Bruce  on  the  throne  of  Scotland  under  the 
title  of  Robert  II.     The  following  are  the  sovereigns  of 
the  Stuart  line,  with  the  dates  of  their  accession  :  Robert 
II.  (1371).     Robert  III.  (1390),  a  feeble  ruler  who  left  the 
actual  government  to  his   brother,  the  duke  of   Albany. 
James  I.  (1121)  was  for  many  years  a  prisoner  in   Eng- 
land, and  was  assassinated  by  his  subjects  in  1437.  Jambs 
II.  (1437)  was  crowned  at  the  age  of  six.  and  was  kille  1  by 
the  bursting  of  a  gun  at  the  siege  of  Roxburghe  in  1460. 
James  III.  (1460)   had  a  troublous  reign,   embroiled  by 
several  revolts  of  his  nobles,  and  was  either  killed  in  battle 
or  murdered  afterward  in  1488.     James  IV.  (1488)  married 
Margaret  Tudor,  daughter  of  Henry  VII.  of  England,  and 
was  killed  at  the  battle  of  Flodden  Field  in  1513.     James 
V.  (1513)  was  crowned  at  the  age  of  eighteen  months,  his 
mother  acting  as  regent  until  1529,  when  he  assumed  the 
government.     His  whole  reign  was  a  series  of  disasters. 
He  became  involved  in  quarrels  with  Henry  VIII.  of  Eng- 
land ;  was  defeated  in   1542  in  an  engagement,  and  soon 
after   died   of    chagrin,    leaving   the    crown    to   his  infant 
daughter,  then  only  eight  days  old.    Mary  Queen  of  Scots 
(15421,  daughter  of  James  V.  and  Mary  of  Guise,  married 
successively   to  the    dauphin   (afterward    Francis    II.)   of 
France,    Henry    Darnlev,    and    James    Hepburn,   duke  of 
Bothwell ;  was  executed  in  England  in  1587.     James  VI., 
son  of  Mary  and  Darnley  (1567),  crowned  when  only  a 
year  old,  his  mother  having  been  deposed  by  her  subjects. 
Queen   Elizabeth  dying  in  1603,  James  became  king  of 
England   in   right   of  his   descent  from    Margaret   Tudor, 
daughter  of  Henry  VII.,  taking  the  title  of  James  I.  of 
England.     D.  in  1625.     Charles  I.  (1625)  succeeded  his 
father  at  the  age  of  twenty-five  :  became  involved  in  dis- 
'  putes  with  his  people,  and  was  beheaded  in  1649.  Charles 
II.  (16491.  his  reign   nominally  beginning  with  the  death 
of   his   father,   although   he  did  not  actually  ascend  the 
throne  until  1660:  d.  in  1685,  without  legitimate  children. 
James  II..  brother  of  Charles  II.  (1685).  deposed  in  16S8 
by  the  people,  who  raised  to  the  throne  his  daughter  Mary 
and  her  husband.  William,  prince  of  Orange.     D.  in  1701. 
He  had  one  legitimate  son,  James  Francis  Edward  (which 
see),  who  upon  the  death  of  his  father  assumed  the  title 
of  James  III.,  and   is  known  in  history  as  the  Old  Pre- 
tender;  d.  in   1765.     His   eldest   son.    Charles    Edward 
(which  see),  is  known  as  the  Young  Pretender;  d.  in  1788. 
The  second  son  of  the  Old  Pretender.  Henry  (see  Stuart, 
Henry  Benedict    Maria  Clement),  entered  the  Roman 
Catholic  priesthood,  and  rose  to  the  cardinalate  under  the 
title  of  Cardinal  York  :  d.  in  1807,  and  with  him  ceased  the 
royal  line  of  the  Stuarts,  perhaps  the  most  unfortunate  fam- 
ily which  ever  sat  upon  a  throne.     The  present  royal  family 
of  England  are  descended  only  indirectly,  and  in  the  female 
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lino,  from  the  Stuarts,  through  a  granddaughter  of  James 

1.  of  England,  upon  whom  the  succession  was  bestowed  by 
the  British  Parliament.  A.  II.  GUERNSEY. 

Stuart  (Alexander  II.  H.),  b.  at  Staunton,  Va.,  Apr. 

2,  181)7;  Btudied  at  William  and  Mary  College  and  at  the 
University  of  Virginia,  and  was  admitted  to  the  bar  in 
1828;  in  L836  38  was  a  member  of  Virginia  house  of  dele- 
gates, and  in  1  S  11-43  a  Representative  in  Congress;  in  IS50 
wa-  appointed  Becretary  of  the  interior  by  Pres.  Fillmore; 
in  IS57  was  elected  to  the  State  senate  of  Virginia;  in  1866 
was  a  delegate  to  the  national  Union  congress  convened  at 
Philadelphia. 

Stuart  (Arabella),  b.  at  Chataworth  about  1575.  Her 
father  was  Charles  Stuart,  earl  of  Lennox,  brother  of 
Henry,  Lord  Darnley,  the  husband  of  Mary  Queen  of  Scots, 
and  father  of  James  I.  of  England.  Hit  great-grand- 
mother was  Margaret  Tudor,  daughter  of  Henry  VII.,  who 
had  married  James  IV.  of  Scotland,  and  she  was  therefore 
in  the  direct  line  of  descent  to  the  English  crown,  Stand- 
ing in  the  same  degree  of  relationship  to  Elizabeth  as  did 
her  cousin  James,  and  she  became  almost  from  birth  a  sub- 
ject of  constant  intrigues.  Upon  the  death  of  Elizabeth 
in  1603,  Jin  unsuccessful  plot,  in  which  it  ia  said  Sir  Wal- 
ter Raleigh  was  implicated,  was  formed  to  place  her  instead 
of  James  upon  the  throne;  and  from  this  moment  she  be- 
came an  object  of  jealousy  to  her  cousin;  this  was  still 
more  inflamed  when  in  1610  she  was  secretly  married  to 
William  Seymour,  grandson  of  the  earl  of  Hertford,  who 
was  descended  from  another  daughter  of  Henry  VIT.,  and 
thus  also  in  the  line  of  descent.  Seymour  was  flung  into 
the  Tower,  and  his  wife  was  placed  in  the  custody  of  tho 
bishop  of  Durham.  She  managed  to  escape,  and  made 
her  way  to  the  coast,  where  a  French  vessel  was  waiting 
for  her  ami  her  husband,  who  had  escaped  from  the  Tower, 
He  did  not  succeed  in  reaching  the  vessel,  which  Bailed 
without  him,  but  found  another  one,  by  which  he  reached 
Prance.  The  vessel  in  which  was  the  Lady  Arabella  was 
captured  by  an  English  ship,  and  she  was  committed  to 
close  confinement  in  the  Tower,  where  she  became  insane, 
and  d.  Sept.  27,  1615. 

Stuart  (Carlos  P.),  b.  at  Berlin,  Washington  co.,  Vt, 
July  28,  1820:  was  in  early  life  engaged  as  clerk  in  a 
country  store,  at  the  same  time  devoting  himself  to  study 
and  reading,  and  writing  poems  for  the  local  newspapers. 
In  1840  he  came  to  New  York,  and  became  a  contributor 
to  journals  and  periodicals,  and  soon  afterward  was  for  a 
short  time  a  preacher  of  the  Universalis!  denomination, 
but  soon  devoted  himself  to  journalism,  becoming  editor 
of  the  New  York  Sun  ;  then  established  the  New  Yorker, 
and  afterward  was  on  the  Mirror,  writing  both  proso  and 
verse.     D.  at  Northampton,  Mass.,  Feb.,  1S62. 

Stuart  (George  Hay),  b.  at  Rose  Hall,  county  Down, 
Ireland,  Apr.  2,  1SI(»:  was  educated  at  Bainbridge,  Ire- 
land: emigrated  to  America,  taking  up  his  residence  in 
Philadelphia,  where  he  engaged  in  business,  and  is  presi- 
dent of  the  Mechanics*  National  Bank.  He  is  distinguished 
as  one  of  the  most  active  Christian  philanthropists  of  tho 
day.  During  the  civil  war  he  was  president  of  the  IT.  S. 
Christian  Commission,  and  subsequently  of  the  Indian 
commission  ;  is  president  of  the  Philadelphia  branch  of 
the  Evangelical  Alliance,  a  vice-president  of  the  American 
Sunday-School  Union,  of  the  American  Bible  Society,  the 
American  Tract  Society,  and  other  philanthropic  associa- 
tions. (For  a  sketch  of  his  life,  by  his  pastor.  Rev.  Dr. 
Wylic,  see  in  Billingley's  From  the  Fifty  to  the  Cross,  or 
Scenes  and  Incidents  of  Christianity  in  the  War  (1872).) 

Stuart  (GILBERT),  b.  in  Edinburgh  in  1742;  was  edu- 
cated at  tho  University  of  Edinburgh;  studied  jurispru- 
dence, but  devoted  himself  specially  to  literature,  publish- 
ing in  1767  an  Historical  Disquisition  on  the  Antiquity  of 
the  British  Constitution,  which  gained  for  him  the  degree 
of  LL.D.,  and  was  followed  next  year  by  a  View  of  Society  in 
Europe,  in  its  Progress  from  Rudeness  to  Refinement,  Fail- 
ing to  receive  the  appointment  of  professor  of  law  in  the 
university,  ho  went  to  London,  where  he  wrote  for  the 
journals,  anil  returning  to  Scotland  in  177-3  commence! 
the  Edinburgh  Magazine  and  Review,  which  was  continued 
for  four  years,  and  was  noted  for  itfl  virulent  attacks  upon 
Scottish  literati.  He  published  Observations  concerning 
the  Public  Law  and  Constitutional  History  of  Scotland 
(1789),  History  of  the  Establishment  of  the  Reformation  in 
Scotland  (1780),  and  History  of  Scotland  from  the  Reforma- 
tion to  the  P',,/1,  of  Queen  Mary  ( 1782).  I),  at  Musselburgh 
Aug.  L3,  1786. 

Stuart  (Gilbert  Charles),  b,  at  Narragansett,  It.  I.,  in 

1756.  His  first  instructor,  Alexander,  a  Sootoh  artist,  took 
him  to  Edinburgh,  but  soon  died,  and  tho  youth  worked 
his  way  buck  t<>  Newport.  Thence  he  removed  to  Boston. 
Tho  stir  of  the  Revolution  drove  him  to  New  York,  and 


thence  in  1778  to  London.  There,  after  months  of  poverty, 
friendlcssness,  and  ill-success,  he  became  acquainted  with 
Benjamin  WeBt,  who  gave  him  encouragement,  showed  him 
every  kindness,  and  even  took  him  to  his  home.  A  full- 
length  portrait  of  West,  now  in  the  National  Gallery,  gained 
for  him  reputation  and  opportunity.  He  booh  rose  to  emi- 
nence in  London,  and  painted  people  of  rank — George  III., 
the  prince  of  Wales,  a  duke,  an  earl,  John  Kemble,  Joshua 
Reynolds  lot"  whom  he  was  held  tn  be  the  peer).  The 
duke  of  Rutland  invite  1  him  to  Dublin,  and  there  he  lived 
in  splendor  as  the  artist  of  the  nobility.  In  Paris  he  met 
with  similar  fortune,  having  as  a  sitter  the  king,  Louis 
XVI.  A  desire  to  revisit  his  native  country  and  to  paint 
the  portrait  of  Washington,  whom  lie  profoundly  revered, 
brought  him  to  America  in  1793,  and  ted  him  to  Philadel- 
phia without  unnecessary  delay.  The  first  picture  was 
destroyed  as  unsatisfactory;  the  second,  the  original  sketch 
whereof  is  in  the  Boston  Athenaeum,  is  the  accepted  por- 
trait. Besides  Washington,  Stuart  painted  John  Adams, 
Jefferson.  Madison,  Monroe,  John  day,  distinguished  men 
and  women  of  the  day.  The  last  was  John  Quinoy  Adams, 
which  was  finished  by  Sully.  From  1806  till  his  death 
Stuart  resided  in  Boston,  and  painted  industriously.  D. 
in  Boston,  Mass.,  July,  18L'S.  No  complete  catalogue  of  his 
portraits  exists.  They  are  very  numerous,  and  are  greatly 
prized.  In  the  painting  of  heads  he  rivals  Copley,  but 
the  details  are  sketchy.  Stuart  was  a  brilliant  man,  ec- 
centric, sensitive,  proud,  a  wonderful  talker,  a  penetrating 
observer,  a  genius  in  his  art.  In  his  early  years  he  was 
an  accomplished  musician.  His  pictures  are  widely  scat- 
tered, hut  may  be  seen  to  advantage  in  Boston.  Philadel- 
phia, New  York,  and  Baltimore.       0.  B.  FROTHING  BAH. 

Stuart  (Henry  Benedict  Maria  Clement),  b.  in  Romo 
in  1725,  the  son  of  the  Pretender.  James  Francis  Stuart, 
by  whom  he  was  created  duke  of  York,  and  brother  of 
Charles  Edward,  the  Young  Pretender;  he  was  the  last 
male  descendant  of  the  royal  line  of  the  Stuarts.  He  was 
preparing  to  join  his  brother  in  the  rising  of  1745  with 
a  force  of  French  troops  when  that  prince  was  overthrown 
at  Culloden  ;  subsequently  took  orders  in  the  Roman  Cath- 
olic Church,  and  in  1747  was  raised  to  the  cardinal  ship  by 
Pope  Benedict  XIV.  as  Cardinal  York,  taken  from  his 
ducal  title.  His  brother,  the  Young  Pretender,  dying  in 
I7SS,  he  assumed  the  style  of  Henry  IX..  king  of  England 
— gratia  Dei,  uon  voluntate  hominum,  as  expressed  on  a 
medal  struck  upon  the  occasion.  When  the  French  troops 
in  17US  took  possession  of  the  Papal  States  he  retired  to 
Venice,  and  during  the  later  years  of  his  life  was  main- 
tained by  a  pension  from  the  British  government.  D.  at 
Frascati  in  1807. 

Stuart  {Isaac  William),  son  of  Moses,  b.  at  New  Ha- 
ven, Conn.,  in  1S00;  graduated  at  Yale  College  1828;  be- 
came a  teacher  at  the  Hopkins  Grammar  School,  Hartford  : 
was  for  some  years  professor  of  Greek  and  Latin  in  the 
College  of  South  Carolina:  subsequently  returned  to  Hart- 
ford, where  he  acquired  and  resided  upon  the  Wyllis  estate, 
on  which  stood  the  celebrated  "  Charter  Oak  :"  was  several 
times  a  member  of  the  Connecticut  senate,  ami  was  distin- 
guished as  an  orator.      P.  at  Hartford  Oct.  2,  1861.      Author 

of    a    Life    of    Nathan    Hale  (  1  Sjfi ),    If.trtfo-I    in    tin    01, hn 

Time  (1853),  and  a  Life  of  Jonathan  Trumbull  (1857); 
translated,  with  notes,  Greppo's  E*sat/  on  tin  Hieroglyphic 
System  of  Champollion  [1830),  and  edited,  with  notes,  the 
CEdipus  Tt/raniitix  of  Sophocles  (1S;17). 

Stuart  (James),  known  as  "Athenian  Stuart,"  b.  in 
London  in  1713:  until  nearly  thirty  years  of  age  was  a 
decorator  of  fans  ami  similar  articles:  made  his  way  to 
Rome,  where  he  studied  Creek  and  Latin  art  and  anh;e- 
otugv  ;  in  1752  accompanied  the  antiquarian  Nicholas 
Revett  to  Athens,  where  he  remained  three  years,  making 
drawings  from  the  remains  of  Creek  architecture;  in  1755 
returned  to  London  ;  became  eminent  as  an  architect  ;  was 
appointed  surveyor  of  Green  wiob  Hospital,  and  in  con- 
junction with  Revett  began  the  great  work.  Tin  Antiqui- 
ties of  Athens,  Measured  ami  Delineated  {'■'•  vols.,  1762  94; 
supplementary  volume,  edited  by  Joseph  Woods,  1S16). 
He  also  published  Critical  Observations  on  the  Buildings 
ami  Improvements  of  London  (1771),  and  furnished  tho 
illustrations  for  a  Picturesque  Tour  through  part  of  En 
Asia,  an./  Africa  (1793).     D.  Feb.  2,  1788. 

sinait  (Jakes  E.  B.).  b.  in  Patriot  co.,  Va,,  in  1833; 
graduated  at  the  V.  B.  Military  Academy  July  1.  1854,  when 
appointed  a  brevet  second  lieutenant  in  the  regiment  of 
mounted  rifles,  receiving  his  full  commission  in  October. 
In  Mar.,  1S55,  he  was  trun-ferred  to  the  new  1  v-organi/ed 
1st  Cavalry,  in  which  regiment  he  attained  a  first  lieuten- 
ancy in  the  following  December,  and  a  captaincy  Apr.  22, 
1861,  Daring  the  Kansas  political  troubles  of  1855  58  ho 
BeTl  ed  with  his  regiment,  and  in  I  S59  was  n  volunteer  aide 
to  Col.  11.  E.  Lee  during  the  John  Brown  Insurrection  at 
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Harper's  Ferry.  On  May  14,  1861,  he  was  appointed  col- 
onel of  a  Virginia  giment,  and  was  in  chief  com- 
mand of  the  cavalrj  at  the  first  battle  of  Bull  Run.  Pro- 
moted I"  be  general  in  the  Confederate  army  in 
Sept.,  1861,  and  major-general  early  in  1862,  1"-  served 
thenceforth  with  the  Arm;,  of  Northern  Virginia.  Gen. 
I                                inmand   of  this   army  (June.  1862),  and 

having  r ganized  it,  determined  upon  a  bold  reconnois- 

,,  nniiim  the  offensive.  Accordingly,  on  the 
the  13th  of  June.  Stuart,  with  some  1500  caval- 
ry and  l  guns,  left  Richmond,  and  by  daylight  of  the  loth 
i  Hanover  Court-house,  where  he  dispersed  two 
oris  of  the  5th  U.  S.  Cavalry;  proceeding  down  the 
mkej  as  far  as  Old  Church,  thence  toward  New  Kent 
I,  .ii  r.  hiking  the  railroad  atTunstall's  Station  and 
,,  ingthel  hickahominy  at  Jones's  Bridge  the  next  morn- 
ing, wo  afelj  back  in  Richmond  that  night,  having  made 
nit  of  McClellan'e  army  with  the  loss  of  but  one  man. 
ised  much  commotion  in  the  Union  army,  and  was  the 
source  of  valuable  information  in  the  subsequent  move- 
ments of  Jackson,  where  Stuart  led  the  advance.  During 
Pope's  campaign  in  Northern  Virginia.  Stuart  surprised 
the  head-quarters'  train  of  the  former  near  Catlett's  Station 
on  the  night  of  Aug.  25,  1862,  capturing  the  personal  bag- 
gage and  official  correspondence  of  Pope,  and  the  next 
night,  in  connection  with  two  regiments  of  infantry,  made 
s  descent  on  Manassas  Junction,  capturing  8  guns,  several 
hundred  prisoners.  111  locomotives,  and  immense  quantities 
of  quartermaster  and  commissary  stores.  During  the  in- 
vasion of  Maryland  by  Gen.  Lee  in  September,  Stuart  cov- 
ered the  Confederate  rear,  resisting  the  Union  cavalry  ad- 
vance at  South  Mountain  and  holding  the  Confederate  left, 
and  engaged  at  Antietam.  During  the  period  of  inaction 
he  crossed  the  Potomac  above  Williamsport  with  1500  cat  - 
ally,  and  passing  through  Maryland,  he  entered  Pennsyl- 
vania and  occupied  Chambersburg,  and  recrossed  the  Po- 
tomac below  Harper's  Ferry.  In  the  battle  of  Fredericks- 
burg his  command  formed  the  extreme  right  of  the  Confed- 
erate line.  At  Chancellorsville,  after  the  fall  of  Stonewall 
Jackson,  and  A.  P.  Hill  had  been  disabled,  Stuart  suc- 
ceeded to  the  temporary  command  of  Jackson's  corps,  which 
he  led  with  ability  in  the  severe  fighting  of  Sunday,  May 
■'!.  In  anticipation  of  the  proposed  invasion  of  Pennsyl- 
vania, a  large  cavalry  force  had  been  accumulated  at  Cul- 
peper  under  command  of  Stuart,  against  which  (Sen.  Hooker 
despatched  two  divisions  of  cavalry  and  two  brigades  of 
infantry,  which,  crossing  at  Beverley  and  Kelly's  Fords 
(June  9),  soon  encountered  Stuart  advancing  to  cover  the 
Hank  of  the  main  movement.  A  determined  engagement 
between  the  cavalry  on  both  sides  ensued,  resulting  in  a 
loss  to  each  of  500*  or  600.  During  the  subsequent  ope- 
rations of  the  year,  he  rendered  important  service.  In  the 
campaign  of  1864,  Stuart  by  a  wide  detour  succeeded  in 
interposing  himself  between  the  Confederate  capital  and 
Sheridan's  advancing  column.  Concentrating  all  his  forces 
at  Yellow  Tavern,  near  Richmond,  he  was  here  attacked 
by  his  able  rival.  During  the  obstinate  but  ineffectual 
struggle  Gen.  Stuart  was  mortally  wounded.  D.  May  11, 
1864,  soon  after  reaching  Richmond.  G.  C.  Simmon's. 

Stuart  (Jons),  carl  of  Bute.  See  Bcte. 
Stuart  (Moses),  b.  at  Wilton.  Conn..  Mar.  20,  1780: 
was  graduated  at  Yale  College  in  1T99:  studied  law.  and 
was  admitted  to  the  bar  in  1802,  and  for  two  years  was 
tutor  in  Yale  College;  afterward  studied  theology,  and  in 
1806  was  ordained  pastor  of  a  Congregational  church  in 
New  Haven.  In  1809  he  became  professor  of  sacred  liter- 
ature in  the  theological  seminary  at  Andover,  and  occupied 
the  chair  until  1848.  He  published  several  Hebrew  and 
Greek  grammars,  commentaries  on  various  books  of  the 
Bible,  and  Elements  of  Interpretation  from  the  Latin  of 
Ernesti  (1822),  The  Sabellian  and  Athanasian  Modes  of 
Representing  the  Doctrine  of  the  Trinity,  from  the  German 
of  Sebleiermacher  (1835),  Philological  View  of  Modern 
Docti  incs  of  Geology  ( 1836),  Hints  on  the  Prophecies  (1842), 
Critical  History  and  Defence  of  the  Old  Testament  Canon 
(lsi.ii.  Conscience  and  the  Constitution  (1851),  etc.  D.  at 
Ando\  cr,  Mass.,  Jan.  I,  ls;>2. 

Stobbs  (William),  P.  D.,  b.  at  Knaresborough  June 
21.  1825 ;  was  educated  al  the  grammar,  school  at  Ripon 
and  at  Christ  Church,  i  txford,  where  he  took  a  first  class  in 
the  classics  and  a  third  elass  in  mathematics,  and  was 
eleoted  to  a  fellowship  in  Trinity  College ;  took  holy  orders 
in  1848;  became  vicar  of  Navestock  in  1  ^"-2  :  librarian  to 
i he  archbishop  of  Canterbury  at  Lambeth  in  1862,  and  was 
inspector  "i  schools  in  the  diocese  of  Rochester  1800-66, 
when  he  received  the  appointment  of  regius  professor  of 
modem  history  at  Oxford,  in  1809  that  of  curator  of  the 
Bodleian  Library  :  was  chosen  as  a  member  of  the  heb- 
domadal council  in  1872,  and  in  1875  received  the  pre- 
sentation ot  tlie  rectory  of  Cholderton,  Wiltshire.     He  has 


published — Hymnalt  secundum  Usum  Sanm  (1850),  lUgis- 
trum  Sacrum  Anglicannm   ( 1  s J s ) .  The  Foundation  of  Wal- 

tttam  Abbey  (1S61),  a  new  translation,  with  a  continuation 
to  the  present  time,  of  Mosheim's  Institutes  of  Church  llis- 
tory  1 1863),  Chronicles  and  Memorials  of  Richard  I.  (1864), 
the  Chronicle  ascribed  to  Benedict  of  Peterborough  (1867), 
the  Chronicle  of  Roger  de  ffoveden  (1868),  Select  Charters, 
ele.  of  English  Constitutional  History  (1*70),  Memorial  of 
Walter  of  Coventry  (1872).  Memorials  of  St.  Dunetan  (1874), 
and  The  Constitutional  History  of England  (vol.  i.,  1875*cy.). 
Stuc'co  [It.],  a  plastic,  adhesive  composition  applied  to 
walls  both  internally  and  externally  in  order  to  give  them 
a  smooth  and  even  surface,  either  decorative  or  plain  in 
color  or  form.  The  cementing  medium  of  the  composition 
for  inside-work  is  common  lime  or  calcined  gypsum,  or  a 
combination  of  the  two,  generally  mixed  with  a  certain  pro- 
portion of  sand,  depending  on  the  special  object  to  be  se- 
cured. The  word  stucco  technically  applies  to  a  mixture 
of  lime-putty  and  white  sand  or  powdered  marble,  and  to  a 
coating  produced  with  this  compound.  The  rudest  example 
of  the  plasterer's  art  is  the  application  of  a  single  coat  of 
mortar  composed  of  lime-paste  and  common  sand  laid  on 
the  surface  of  a  wall  with  the  trowel,  while  the  highest  con- 
sists in  imitating  fine  marbles  and  other  beautiful  building- 
stones  by  using  pure  calcined  gypsum,  mixed  with  gum, 
isinglass,  and  suitable  coloring-matter,  laid  on  in  a  variety 
of  decorative  forms  in  order  to  produce  panels,  pilasters, 
mouldings,  cornices,  etc.  The  implements  used  by  the 
plasterer  are  of  the  simplest  kind  and  few  in  number.  They 
comprise  a  lathing-hammer,  the  hawk,  the  plastering  or 
laying-on  trowel,  the  float,  a  brush,  and  straight-edges  and 
moulds  of  various  kinds,  together  with  a  screen,  shovel, 
rake,  and  hod  for  his  attending  laborer.  The  hawk  is  used 
by  the  plasterer  for  holding  the  mortar  in  his  left  hand 
while  he  applies  it  with  the  trowel  held  in  his  right  hand. 
It  is  simply  a  piece  of  board  about  ten  to  eleven  inches 
square,  held  by  a  stout  handle  fixed  on  the  under  side  in 
the  centre  of  the  board  and  at  right  angles  to  it.  The 
laying-on  trowel  is  a  thin  plate  of  hardened  steel  or  iron 
about  three  inches  wide  and  nine  to  ten  inches  long,  rounded 
slightly  at  the  front  end.  square  at  the  other  end,  and  a  little 
convex  on  the  face.     It  is  provided  with  a  handle  on  the 

back  parallel  to  the  blade.     The  hand-float  is  of  w 1, 

shaped  something  like  the  laying-on  trowel.  It  is  used  to 
rub  down  finished  work  and  give  it  a  hard,  smooth,  and 
even  face.  A  cork  float  is  sometimes  used  upon  surfaces 
which  are  to  receive  a  high  degree  of  polish.  A  derby  is 
a  long,  two-handed  float,  used  principally  in  forming  the 
floated  coat  of  lime  and  hair.  Jointing-trowels  are  of  steel, 
the  plate  being  triangular,  with  an  acute  angle  at  the  front 
end,  the  handle  being  attached  to  the  heel  or  base  of  the 
tool.  They  are  used  about  cornices  and  mouldings  in  form- 
ing the  mitres  where  fine  workmanship  is  desired.  Moulds 
arc  pieces  of  hard  wood  cut.  to  the  form  of  the  cornices  or 
mouldings  that  are  to  be  formed,  to  assist  the  workman  in 
securing  accuracy  and  uniformity  in  his  work.  They  are 
sometimes  made  of  copper  plates  inserted  in  a  wooden  stock. 
The  plasterer's  brush  is  broad  and  thin,  and  is  used  for 
keeping  the  material  wet  and  plastic  until  it  is  finished  to 
the  required  form.  The  plasterer's  materials  are  lath-nails, 
laths,  lime,  calcined  gypsum  or  plaster,  hydraulic  cement, 
and  sand,  together  with  various  pigments  for  giving  the 
requisite  colors. 

The  mortars  used  for  inside  plastering  are  "  coarse  stuff," 
"fine  stuff,"  "gauge  stuff,"  called  also  "hard  finish"  and 
"bastard  stucco."  Coarse  stuff  is  simply  common  lime- 
mortar,  of  the  quality  suitable  fur  brick  masonry,  mixed 
with  well-switched  bullock's  hair  free  from  all  animal  and 
vegetable  matter.  The  proportions  of  1  cask  of  common 
lime,  producing  8  to  9  cubic  feet  of  paste,  10  to  IS  cubic  feet 
of  clean,  sharp  sand,  and  1J  to  H  cubic  feet  of  hair  will 
answer.  When  rapid  hardening  is  desirable,  12  to  15  per 
cent,  of  the  lime-paste  may  be  advantageously  replaced  by 
an  equal  volume  of  calcined  plaster  or  hydraulic  cement. 
Coarse  stuff  forms  the  principal  mixture  for  all  inside  plas- 
tering. In  three-coat  work  the  proportion  of  hair  in  the 
second  coat  may  be  somewhat  diminished.  Fine  stuff  is 
prepared  by  slaking  pure  lump-lime  with  a  small  quantity 
of  water,  and  afterward  adding  water  until  the  paste  is 
diluted  to  the  consistency  of  cream.  It  is  then  allowed  to 
stiffen  by  evaporation  to  the  proper  condition  for  use.  It 
i-  then  sometimes  called  "  putty."  It  is  used  for  the  finish- 
ing coat,  but  always  with  some  tine  sand  or  calcined  plas- 
ter, except  for  what  is  known  as  a  slipped  coat,  and  even 
for  slipped  work  fine  sand  may  be  added  in  small  quantities. 
Gauge  stuff  is  composed  of  putty  or  fine  stuff  and  calcined 
gypsum,  in  the  proportion  of  3  or  4  of  the  former  to  1  of 
The  latter.  It  is  used  for  the  finishing  coat  of  walls  and 
for  mouldings,  cornices,  and  other  kind-  of  ornamentation. 
As  the  gypsum  renders  it  very  quick  setting,  it  should  bo 
mixed  in  small  quantities  as  required  for  use.    The  mixture 
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called  stucco  is  prepared  with  lime-putty  and  white  sand, 
and  is  used  only  for  a  finishing  coat.  The  usual  proportions 
are  -i  or  4  parts  of  sand  to  1  of  putty. 

No  description  of*  the  process  of  lathing  walls  and  ceil- 
ings is  deemed  necessary  here.  It  may  be  slated,  however, 
that  the  lath-ends  should  not  form  a  continuous  joint  on 
the  same  joist,  and  that  the  spaces  between  laths  should 
not  he  less  than  three-eighths  nor  exceed  half  an  inch.  I'm  I 
erably,  the  spaces  should  be  three-eighths  of  an  inch.  One 
coat  of  plastering  on  laths  is  said  to  lie  laid,  and  the  coat 
is  called  a  laying  coat ;  and  work  in  two  coats  is  said  to 
be  laid  and  set,  and  the  coats  are  styled  a  /"//in;/  coat  and 
a  set  coat.  In  three-coat  work  on  laths  the  first  is  called 
the prtcked-up  or  the  scratch  coat,  the  second  is  they/""/"/ 
coat,  and  the  third  the  set  coat.  On  masonry,  plastering 
in  one  coat  is  styled  remh  rin;/  ,■  two-coat  work  is  said  to 
be  rendered  and  set ;  and  three-coat  work  rendered,  //'■ni,-f, 
and  net.  In  good  two-coat  work  upon  laths,  and  also  upon 
uneven  masonry,  the  first  coat  should  ho  a  screed  coat — 
that  is,  laid  in  screeds  and  "  filling  out."  The  screeds  arc 
strips  or  ledges  of  coarse  stuff',  six  or  eight  inches  in  width, 
applied  at  the  angles  of  the  room,  and  also  in  parallel  strips 
three  to  four  feet  apart  all  over  the  walls  and  ceiling.  They 
are  carefully  worked  on,  so  that  all  those  on  the  same  wall 
or  ceiling  shall  be  accurately  in  the  same  plan,  as  deter- 
mined by  the  frequent  application  of  the  straight-edge  in 
all  possible  directions.  When  the  screeds  have  becomo 
somewhat  firm,  the  spaces  between  are  filled  in  flush  with 
the  surfaces  already  established,  so  as  to  produce  a  contin- 
uous straight  and  even  surface.  In  three-coat  work  the 
second  is  the  screed  coat.  One-coat  work  on  either  laths 
or  masonry — that  is,  either  laid  or  rendered — although  an 
inferior  quality  of  work  for  walls  and  ceilings,  is  in  com- 
mon use  for  attics,  kitchens,  cellars,  vaults,  and  places  of 
like  character.  It  is  formed  of  a  rather  thick  layer,  say 
about  half  an  inch,  of  well-tempered  coarse  stuff  of  mode- 
rate stiffness,  possessing  sufficient  tenacity  to  prevent  its 
falling  apart.  If  upon  laths,  it  should  be  applied  with 
enough  pressure  from  the  trowel  to  force  portions  of  it 
through  the  spaces,  so  that  it  will  bend  down  of  its  own 
weight  behind  the  laths,  and  thus  form  a  strong  key  when 
it  shall  have  set.  This  is  a  precaution  of  special  importance 
on  ceilings.  If  upon  masonry,  the  pressure  is  necessary  to 
secure  intimate  contact  and  adhesion.  A  light  hand-floating 
adds  greatly  to  the  appearance  of  single-coat  work.  Two- 
coat  work  on  laths,  if  not  required  to  bo  of  the  best  qual- 
ity of  work,  is  done  in  a  laying  coat  and  sets  otherwise  in 
a  screed  coat  and  net,  when  the  laying  coat  becomes  a 
screed  coat.  In  either  case  the  coarse  stuff  is  applied  in 
about  the  same  thickness  as  in  one-coat  work,  and  with  the 
same  care  to  obtain  a  firm  key.  The  object  of  a  screed 
coat,  as  already  stated,  is  to  bring  tho  surface  to  a  true 
plain-.  When  good  work  is  aimed  at,  the  first,  coat  should 
be  hand-floated  to  give  it  solidity  and  density.  This  is 
done  by  using  the  float  in  the  right  hand  and  a  hair-brush 
holding  water  in  the  left.  Both  implements  are  passed 
quickly  over  the  wall  simultaneously.  The  brush  precedes 
the  float,  and  moistens  the  surface.  Hand-floating  can  be 
dono  at  a  moderate  expense,  and  it  adds  greatly  to  tho 
hardness  and  tenacity  of  the  plastering.  It  must  take 
place  while  the  mortar  is  green  if  intended  as  a  prepara- 
tion for  a  setting  coat.  After  the  first  coat  of  two-coat 
work  has  become  partially  dry,  so  that  it  will  not  break  up 
under  tho  trowel  in  the  work  which  follows,  it  is  in  read- 
iness for  the  set  or  finishing  coat,  which  may  be  in  s/ij>/nd 
work,  stucco,  bastard  stucco,  or  hard  finish.  In  cither  rase 
the  surface  should  be  slightly  roughened  up  with  a  birch 
or  hickory  broom,  and  moistened  if  it  has  become  too  dry. 
The  application  of  a  slipped  coat  consists  simply  in  smooth- 
ing oft'  the  first  coat  of  coarse  stuff"  with  the  least  thickness 
of  lime-putty  that  will  suffice  to  secure  a  rather  smooth  and 
even  surface.  It  is  seldom  sufficient  to  cover  up  tho  ooarse 
stuff'  entirely,  but  answers  very  well  for  surfaces  that  are 
to  he  finished  in  distemper  or  covered  with  paper-hangings 
of  common  quality.  Four  or  five  per  cent,  of  white  sand 
is  sometimes  added  to  the  lime-putty  to  make  it  work  more 
freely.  For  slipped  work  the  trowel  alone  is  used.  Fin- 
ishing or  setting  in  stucco  is  proper  for  a  screed  it,  but 

is  not  applied  upon  rough,  inferior  work,  on  acoounl  of  the 
extra  labor  which  it  requires.  It  is  put  on  wfth  the  trowel 
to  the  thickness  usually  of  about  one-eighth  of  nn  inch, 
bearing  in  mind  that  the  straight  surface  secured  by  pre- 
vious  BCreeding   should    be   carefully  preserved,  whioh   tan 

only  in- dour  by  applying  the  finishing  coal  in  a  layer  of 
uniform  thickness.  Stuooo  Bhould  be  thoroughly  hand- 
floated,  with  a  fur  u-e  of  the  water-brush.  After  tho 
wooden  float  has  i ^ -*-n  used,  it  is  usual  in  fine  work  to 

Boat  the  surface  again  with  a  cork  float,  which  on  aooount 

of  its  softness  leaves  the  surface  in  a  Buitable  condition  for 

polishing   with  the  trowel   and  brush.      When  the  BtUOCO  is 
in  t  on  do  d  to  present  a  rather  rough  surface,  for  ornaments 
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tion  in  any  style  of  distemper  or  for  painting,  it  should 
not  be  polished.  Bastard  stucco  is  used  in  the  same  man- 
ner and  for  the  same  purpose  as  stucco — that  is,  as  a  set 
coat  on  BOreed  work.  It  is  dime  in  stucco-mortar,  in  which 
the  proportion  of  sand  is  somewhat  -mailer  than  in  the 
genuine  stucco,  and  to  which  a  little  fine  hair  is  sometimes 
added.  It  is  not  hand-floated,  and  less  trowelling  is  put 
upon  it  than  upon  trowelled  BtttCQO.  It  is  superior  to  or- 
dinary slipped  work  as  a  preparation  for  paper-hangings. 
Hard  finish  is  applied  with  the  tTOWel  to  tin-  depth  of  an 
eighth  of  an  inch,  and  may  be  polished  with  the  water- 
brush  and  trowel,  hut  not  hand-floated.  It  is  frequently 
used  as  a  preparation  for  painting,  although  inferior  to 
BtUCCOed  walls  for  that  purpose.  It  may.  however,  be  well 
finished  in  distemper.  A  suitable  mixture  for  distemper 
Consists  of  10  pounds  of  Paris  white  and  1  pound  of  glue, 
colored  as  may  be  required.  Hard  finish  requin  B  less  labor 
than  stucco,  and  is  extensively  practised  in  the  I'.fi.  In 
three-coat  work  on  laths,  the  first  coat — the  pri*  /.  <  d  «/-.  the 
ScrafcA,  or  broim  coat — is  applied  in  the  same  way  as  (ai/iut/, 
with  the  exception  that  inasmuch  OS  it  is  designed  to  form 
merely  a  good  foundation  for  the  screed  coat,  its  thickness 
does  not  usually  exceed  one-quarter  to  three-eighths  of  an 
inch.  After  it  has  become  partially  dry,  but  while  still 
soft,  the  mortar  is  xr,utt,-ln<l  over  nearly  to  its  entire  depth 
with  a  stick  cut  on  the  end  into  pointed  teeth.  The  scratch- 
ing is  done  in  two  sets  of  parallel  scorings  at  right  angles 
to  each  other,  each  running  diagonally  across  the  surface. 
Tho  lines  arc  about  two  inches  apart,  and  are  designed  to 
assist  the  adhesion  of  the  screed  coat  which  follows.  Tho 
second  and  finishing  coats  are  applied  as  already  described 
for  a  screed  coat  and  set. 

The  estimated  cost  of  labor  and  materials  for  100  square 
yards  of  lath-and-plaster  work  is  given  below: 


Materials. 

Three    coats— hard- 
finish  work. 

Two  coats  of  slipped 
work. 

4  casks       =  S4.00 
I  cask                   90 

3  cask                    75 
2000                    4.00 

4  bushels            60 
7  loads              2.00 
2J  bushels          20 
13  pounds            (10 
3-J  days             8.75 
3  days              3.75 

2.00 
827.55 

Si  casks      =  $3.33 

2000                    4.00 
3  bushels              45 
G  loads               1.75 

13  pounds            60 

::  days              7.50 

2  days              2.50 

1.50 

821.63 

Lump  lime  for  fine  stuff. 

Mason's  labor 

For  exterior  plastering  a  mortar  composed  of  common 
lime  and  sand  is  not  the  most  suitable,  although  frequently 
used  upon  the  walls  of  common  buildings  will  protected 
by  projecting  eaves.  A  cheap  and  useful  surfacing  of  this 
kind  is  made  by  first  cleaning  off' and  roughing  up  the  sin- 
face,  and  raking  out  the  joints  to  the  depth  of  halfan  inch, 
and  then  rendering  it  with  a  not  \  ei  y  thick  coat  id'  lime- 
paste  and  hair.  When  this  has  set,  another  coat  of  the 
same  mixture  is  laid  on  evenly  with  tho  trowel  without 
floating:  and  as  soon  as  a  few  square  yards  are  executed, 
a  semi -fluid  and  thoroughly -incorporated  mixture  of  strong 
lime  and  fine  clean  gravel  is  firmly  applied.  This  Is  at 
once,  while  soft,  tinted  to  any  desired  color  with  an  ochre- 
OUB  mixture  put  on  with  a  brush.  Tho  whole  dries  and 
hardens  into  a  coin]. act  mass. 

Common  lime  forms  the  basis  of  some  very  good  outside 
BtUCCOeSj  which,  when  properly  applied,  are  very  durable. 
Water  holding  coarse  brown  sugar  or  molasses  in  solution 

may  be  used  for  mixing  the  mortar,  with  beneficial  effects 

on  its  subsequent  induration.  One  pound  of  sugar  to  eight 
gallons  of  water  will  answer  for  all  except  the  surface  coat, 
whioh  should  contain  four  times  this  proportion  of  sugar. 
Powdered  Slaked  lime,  mixed  with  the  scales  from  a  smith's 

forge  and  tempered  with  bullock'.-  hi I.  produces  a.  mod- 
erately hydraulic  ami  durable  mortar,  frequently  used  for 
exterior  stucco.  The  wall  should  be  pie\  iously  coated  over 
with  boiled  oil.  In  the  l-.  S.  hydraulic  ecu  out  and  clean, 
sharp  sand,  mixed  up  with  fresfa  water  to  the  consistency 
of  plasterer's  mortar,  is  most  commonly  used  for  the  ex- 
terior coating  of  walls,  more  especially  of  brick  walls. 
Suitable  proportions  arc  1  \olunie  of  cement-powder  to 
I1,  to  I  tl  volumes  of  damp,  compacted  sand,  mixed  in  such 
quantities,  from  time  to  time,  that  it  will  nol  set  before  it 
is  used.  The  joints  of  (he  wall,  whether  it  be  of  brick  or 
inc.  should  be  previously  raked  out  to  the  depth  of  about 
half  an  inch,  cleansed  of  dirt  and  dust,  and  then  thoroi 

wetted  in  order  that  the  mortar  slmll  not  be  ton  rapidly 
ilepi  i\  ed  of  its  moisture  by  absorption,  and  iti   density  and 

strength  thereby  impaired.    The  mortar  i-  u  ually  applied 

in  two  coats  in  one  operation;  that  i-.  the  BOOOnd  coal  is 
put    on   while  the  first    IS    \et    Bofl    and    plastic,  so    that  the 

two  he. :e  one.     The  workman  never  covers  moi 

two  or  three  superficial  feet  at   on.  ,t  off 
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with  the  second  cont  as  he  goes  along  The  aggregate 
thickness  of  both  ooats  Bhould  be  about  halt  an  inch.  It 
should  be  protected  from  the  direct  rays  of  the  sun  for 
some  days,  and  kept  moist  by  spr.nk ling  with  a  hose  or 
brush  Sometimes  the  Bret  coat  is  replaced  by  a  wash  of 
thick  eream  of  pure  cement,  put  on  with  a  brush  just  in 
Klvano '  the  mortar.  Faithful  workmanship  is  most  es- 
sential in  this  kind  of  plastering.  The  mortar  must  be  put 
on  under  s  linn  pressure  with  the  trowel,  in  order  to  secure 

inti.nat ntact  with  the  wall,  and  the  surface  must  not 

be  too  drv  Deficient  adhesion  will  result  lroin  neglect  ot 
precautions.  When  a  cement  is  too  dark  to  give  an 
agreeable  -hade  of  color,  a  judicious  use  of  white  sand, 
cSmmon  lime,  and  ochres,  singly  or  in  combination,  may 
generally  be  depended  upon  to  greatly  lessen  li  not  entirely 
remove  the  objection.  After  the  stucco  has  been  on  a  few 
days  and  has  become  somewhat  hard  and  dry,  it  should 
be  carefully  sounded  all  over  with  some  small  metal  im- 
plement or  a  small  piece  of  metal,  such  as  a  spike  or  a 
small  tack -hammer,  bv  which  all  spots  destitute  of  adhe- 
sion will  be  at  once  detected  by  their  hollow  sound.  At 
these  places  the  coating  should  he  removed,  the  surface 
roughened  up  and  wetted,  and  another  application  of  mor- 
tar made. 

Certain  precautions  are  indispensable  to  the  durability 
of  stucco  upon  the  exterior  faces  of  walls.  In  the  first 
place,  the  sand  used  must  be  perfectly  clean,  and  should 
therefore  be  washed,  repeatedly  if  necessary,  until  it  will 
no  longer  discolor  clean  water.  If  this  is  neglected,  the 
vegetative  powers  of  the  earthy  impurities  will  be  brought 
into  action  in  warm  weather,  and  the  beauty  as  well  as  the 
strength  of  the  stucco  will  become  impaired.  But  the  most 
destructive  agent  to  be  guarded  against  is  frost,  or  alter- 
nate freezing  and  thawing,  when  accompanied  by  the  pene- 
tration of  moisture  between  the  stucco  and  the  wall,  which 
will  inevitably  result  in  throwing  off  the  mortar.  Hence 
the  importance  of  securing  intimate  and  continuous  eon- 
tact  and  adhesion  over  the  whole  surface.  In  well-trowelled 
and  hand-floated  work  all  the  vertical  surfaces  will  shed 
the  water  with  sufficient  promptness  to  prevent  that  de- 
gree of  saturation  which  would  be  likely  to  receive  injury 
from  frost.  The  points  to  be  specially  looked  to  are  at  the 
eaves  and  gables,  the  projecting  portions  of  a  wall,  and  the 
jambs  of  windows  and  doors.  A  projecting  roof  will  af- 
ford sufficient  protection  to  the  upper  edge  of  the  stuccoed 
surface.  Where  the  stucco  abuts  against  a  projection  like 
a  sill  or  a  lintel,  the  joint  should  be  cleaned  out  to  the 
depth  of  at  least  three-fourths  of  an  inch,  and  the  mortar 
firmly  calked  into  it.  At  the  jambs  of  openings  extra  care 
should  be  taken  to  secure  close  adhesion  throughout,  fol- 
lowed by  a  careful  inspection  by  sounding  and  the  renewal 
of  all  spots  where  the  stucco  has  failed  to  unite  with  the 
wall.  Q.  A.  GlLLMORE. 

Stuhlweis'senburg,  town  of  Western  Hungary,  on  a 
marshy  plain,  from  which  a  considerable  quantity  of  soda 
is  extracted.  It  has  several  fine  buildings,  a  gymnasium, 
a  military  academy,  a  Magyar  theatre,  manufactures  of 
potash,  leather,  linen,  and  woollen  fabrics,  and  extensive 
trade  in  oil,  wine,  corn,  cattle,  and  wool.     P.  22,6S3. 

Stnke'ley  (William),  b.  at  Holbeach,  Lincolnshire,  in 
1687;  was  educated  at  Cambridge;  devoted  himself  to 
medicine;  resided  in  London,  and  afterward  at  Grantham, 
where  he  acquired  high  reputation  as  a  physician.  Forced 
by  attacks  of  the  gout  to  abandon  his  profession,  he  took 
holy  orders,  and  was  in  1729  presented  to  the  living  of  All 
Saints,  Stamford,  and  in  17-17  to  the  rectory  of  St.  Georgc- 
the-Martyr  in  London.  He  was  a  zealous  and  diligent, 
though  often  fanciful,  antiquarian,  and  published,  among 
oilier  works.  rUnerariitm  Curiosum,  an  account  of  the  an- 
tiquities and  curiosities  of  Great  Britain  (1724);  Paliro- 
graphia  Sacra,  relating  to  the  monuments  of  antiquity 
bearing  upon  Baored  history  (1736) ;  .4n  Account  of  Stone- 
henr/e  (1740);  Palteoijraphia  Britannica  (1743-52),  and 
The  Medallic  History  of  Caraueius,  Emperor  in  Britain 
(1757).  Of  him  Gibbon  says.  "  I  have  used  his  materials 
and  rejected  most  of  his  fanciful  conjectures."  D.  in  Lon- 
don in  1765. 

Stump  Sound,  tp.,  Onslow  eo.,  N.  C.  P.  1515. 
Stump'town,  v..  Tancytown  tp.,  Carroll  eo.,  Md.  P.  41. 
Stu'por  [Lai.].  Stupor  or  coma  is  that  condition  in 
which,  when  fully  developed,  the  functions  of  the  brain, 
so  far  as  the  mind  is  concerned,  are  entirely  suspended, 
and  the  individual  lies  unconscious,  breathing  heavily,  and 
without  the  power  of  voluntary  motion.  It  may  be  in- 
duced by  pressure  upon  the  brain,  as  from  a  depressed 
piece  of  bone  of  the  skull  or  the  entrance  of  some  foreign 
body,  as  a  bullet :  by  a  blow  or  fall,  causing  concussion 
of  the  brain  or  compression  from  extravasated  blood;  by 
the  rupture  of  a  blood-vessel,  causing  cerebral  haemor- 
rhage ;  by  the  circulation  of  poisoned  blood  through  the 


cerebral  vessels,  as  occurs,  for  instance,  when  an  over-dose 
of  opium  or  alcohol  has  been  taken.  Stupor  is  to  be  dis- 
tinguished from  sleep,  with  which,  though  sometimes  con- 
founded, it  has  in  reality  little  or  no  analogy.  In  the  first 
place,  stupor  never  occurs  in  the  healthy  individual,  while 
sleep  is  a  necessity  of  life.  It  is  easy  to  awake  a  person 
from  sleep,  while  it  is  often  impossible  to  arouse  him  from 
stupor.  In  sleep  the  mind  may  be  active;  in  stupor  it  is,  as 
it  were.  dead.  An  increased  amount  of  blood  in  the  brain 
will  cause  stupor,  whereas  sleep  is  the  result  of  a  diminished 
quantity  of  blood  in  the  cerebral  tissue. 

Stupor  is  a  syniptoui  of  serious  importance  in  various 
injuries  and  diseases  to  which  the  brain  is  liable.  It  may 
exist  in  all  degrees  of  severity  :  and  in  the  partial  forms  the 
subject  is  either  not  entirely  unconscious,  or,  if  so,  may  be 
roused  by  impressions  made  upon  the  organs  of  the  special 
senses,  though  usually  only  for  a  short  time.  There  is  a 
form  of  stupor,  met  with  in  certain  diseases  of  the  brain, 
in  which  the  individual,  though  unconscious,  is  neverthe- 
less not  altogether  deprived  of  the  power  to  think  and  to 
move  the  limbs.  There  is,  in  fact,  a  marked  degree  of 
restlessness,  though  the  movements  are,  as  it  were,  auto- 
matic, and  the  speech  is  incoherent.  This  condition  is 
known  as  "  coma  vigil."  It  generally  only  occurs  in  cases 
of  great  gravity,  and  it  indicates  a  fatal  termination. 

William  A.  Hammond. 

Stur'bridge,  p. -v.  and  tp.,  Worcester  eo.,  Mass.,  on 
Quinnebaug  River,  is  noted  for  romantic  mountain-scenery, 
has  2  cotton  and  1  woollen  mill,  a  tool-factory,  2  hotels,  3 
churches,  and  15  schools.     P.  2101. 

Sturge  (Joseph),  b.  at  Elverton,  Gloucestershire,  Eng- 
land, in  1793;  was  a  member  of  the  Society  of  Friends;  in 
1820  established  himself  as  a  corn-factor  in  Birmingham, 
where  he  acquired  great  wealth,  and  devoted  himself  espe- 
cially to  the  abolition  of  slavery.  With  a  special  view  to 
study  the  question  of  slavery,  he  visited  the  West  Indies, 
and 'published  The  West  Indies  in  1S37  (1838);  four  years 
later  he  travelled  in  America,  and  published  Visit  to  the 
United  States  in  1341  (1842).  D.  at  Birmingham  May  1, 
1859.  His  Memoirs,  by  Henry  Richard,  were  published  in 
1864. 

Stur'geon   [Lat.  «t«rin  ;  Fr.  esrurjreon], 'the  common 
English  name  applied  to  the  species  of  the  family  Acipen- 
serfda?.     This  family  belongs  to  the  super-order  Chondro- 
ganoidei  and  order  Chondrostei  (see  Fishes),  and  is  a  very 
natural  group,  having  no  near  relations  in  the  existing 
fauna.     All  the  species  have  the  body  elongated  and  sub- 
cylindrical,  or  slightly  compressed  and  tapering  backward 
into  a  rather  slender  caudal  peduncle;  the  skin  is  gener- 
ally armed  with  minute  osseous  plates,  as  well  as  five  rows 
of  larger  keeled  bucklers,  one  dorsal,  one  pair  lateral,  and 
one  pair  on  the  sides  of  the  abdomen  ;  there  is  no  well- 
defined  lateral  line;  the  head  is  produced  into  a  more  or 
less  incurved  and  projecting  snout,  which  is  provided  be- 
low with  four  barbels  in  a  transverse  row ;  the  opercular 
apparatus  is  imperfect,  but  the  operculum  proper  well  de- 
veloped ;  the  nostrils  are  double,  and  in  front  of  the  eyes; 
the  mouth  is  inferior,  transverse,  protractile,  with  fleshy 
lips,  and   of  small  size:    teeth    entirely   wanting    in    the 
adult;  branchial  apertures  mostly  limited  to  the  sides,  the 
branchial  membrane  being  attached  below  to  the  isthmus; 
branchiostegal  rays  none ;  fins  all  composed  of  numerous 
fine  and  closely-approximated  rays,  and  the  vertical  with 
fulcra  in  front;'  the  dorsal  far  behind,  and  short;  the  anal 
still  nearer  the  tail  than  the  dorsal ;  the  caudal  heterocer- 
cal — ,-.  e .  with  the  upper  lobe  prolonged  and  vertcbratcd ; 
pectoral  narrow  and  low  on  the  scapular  arch  ;  ventral  be- 
hind the  centre  of  gravity.     The  skeleton  is  cartilaginous, 
and  has  numerous  vertebrae.     The  stomach  is  not  civcal ; 
the  pyloric  appendages  are  numerous;  the  rectum  has  a 
spiral  valve;  the  air-bladder  is  large  and  simple,  and  com- 
municates with  the  oesophagus  through  its  upper  surface; 
the  gills  are  four  in  number,  and  in  addition  are  two  ac- 
cessory gills.     Species  are  found  in  all  the  temperate  por- 
tions of  the  northern  hemisphere.     All  breed  in  the  fresh 
water,  but  some  are  residents  of  the  sea  part  of  the  year, 
while  others  are  permanent  denizens    of   the   lakes   and 
rivers.    Thev  nearly  agree,  in  fact,  in  distribution  with  the 
salmonids.    save   that    they   are   less    generally    found   in 
streams,  on  account  of  their  larger  size.     There  arc  two 
primary  types — (1)  Acipenscr,  which  embraces  several  sub- 
ordinate "sub-genera  or  genera  ;  and  (2)  SeapMrhynehopi, 
of  which  only  two  species  are  known,  one  (S.  platyrhyn- 
chns)  confined  to  the  Mississippi  River  and  its  tributaries, 
and  another  ( 8.  FedUchenkoi),  lately  described  by  Kesslei 
(1872),  from  Toorkistan.     The  number  of  species  of  Aci- 
penser  is  uncertain.  Dumeril  (1870)  recognizing  over  80, 
while  Giinther  (1870)  admits  only  19.     The  most  common 
American  species  are  the  anadromous  A.  brerirostris,  or 
short-nosed  sturgeon,  and  .4.  oxyrhyncJius,  or  sharp-nosed 
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Sturgeon,  which  ascend  the  rivers  of  the  Atlantic  slope, 
and  the  fresh-water  A,  rubicundua  of  the  great  lakes  and 
their  tributary  rivers.  The  sturgeons  ascend  the  Hudson 
River  in  largo  numbers,  and  are  called  "Albany  beef" 
near  the  head  of  navigation.  Their  fleet  is  reddish-color- 
ed, and  is  by  some  highly  esteemed.  Their  eggs  are  often 
made  into  caviare;  their  air-bladders  can  yield  a  kind  of 
isinglass;  and  a  not  bad  oil  may  be  expressed  from  them. 
They  arc  the  largest  of  fresh-water  tishes,  the  .1.  huso 
Sometimes  exceeding  the  length  of  fifteen  feet  and  the 
weight  of  2000  pounds.  (See  also  Sterlet.  For  Illus- 
tration see  Fish.)  Theodore  Gill. 

Sturgeon,  p. -v.,  Boone  co.,  Mo.,  on  North  Missouri 
R.  R.,  130  miles  N.  W.  of  St.  Louis,  has  3  churches,  a  high 
school,  1  newspaper.  1  flouring-mill,  2  hotels,  and  a  court- 
house. Principal  business  of  neighborhood,  stock-raising. 
P.  about  800.  Thomas  S.  Carter,  Ed.  '*  Leader." 

Sturgeon  (William),  b.  at  Whittington,  Lancashire, 
in  1783 ;  was  apprenticed  to  a  shoemaker,  and  subse- 
quently enlisted  as  a  private  in  the  royal  artillery.  While 
in  this  position  he  began  to  employ  his  spare  moments 
in  scientific  study  and  experiments,  especially  in  the 
department  of  electricity;  mastered  the  discoveries  of 
Oersted,  Faraday,  Arago,  and  Ampere,  and  even  made 
improvements  upon  the  rotary  cylinders  of  Ampere.  In 
1824  four  papers  on  electricity  were  furnished  by  him 
to  the  Philosophical  Magazine,  and  in  1825  he  devised 
an  improved  electro-magnetic  apparatus,  for  which  the 
Royal  Society  awarded  him  a  silver  medal  and  a  purse  of 
thirty  guineas.  He  was  for  many  years  professor  of  ex- 
perimental philosophy  in  the  East  India  Company's  mili- 
tary academy  at  Addiscombe,  and  in  the  latter  part  of  his 
life  lecturer  on  science  at  the  Royal  Victoria  Gallery,  Man- 
chester.    D.  at  Manchester  in  Dec,  1850. 

Sturgeon  Bay,  p. -v.  and  tp.,  Door  co.,  Wis.,  located 
on  an  arm  of  Green  Bay,  2  miles  from  Lake  Michigan,  con- 
tain- '.'<  churches,  good  schools,  2  newspapers,  5  hotels,  and  2 
saw-mills.  Pop.  690.  Sturgeon  Bay,  on  which  it  is  situ- 
ated, is  8  miles  long  by  2  miles  wide,  aflording  an  excellent 
harbor  for  largest  vessels,  and  is  connected  with  L.  Mich. 
by  a  ship-canal.    II.  Harris,  Ed.  "  Door  Co.  Advocate." 

Stur'ges  (Jonathan),  b.  at  Southport,  Conn.,  Mar.  24, 
1802;  came  to  New  York  in  1821;  entered  as  clerk  in  a 
mercantile  house,  in  which  he  became  a  junior  partner  in 
1828,  and  senior  partner  in  1836,  remaining  until  L868, 
when  ho  retired  from  business  with  a  large  fortune.  He 
was  a  director  of  the  Illinois  Central  R.  R.,  the  success  of 
which  was  in  a  great  measure  due  to  his  exertions.  Dur- 
ing the  civil  war  he  gave  his  earnest  support  to  the  national 
government;  was  president  of  the  Union  League  Club  in 
1803,  and  was  subsequently  prominent  in  the  measures  to 
break  up  the  "Tweed  Ring"  and  inaugurate  a  municipal 
reform  in  the  city  of  New  York.  He  was  active  in  religious 
movements,  and  gave  largely  for  philanthropic  and  chari- 
table purposes.     D-  at  New  York  Nov.  28,  1874. 

Stur'gis,  p.-v.  and  tp.,  St.  Joseph  co.,  Mich.,  at  the 
junction  of  Lake  Shore  and  Michigan  Southern  and  Grand 
Rapidfl  and  Indiana  R.  Its.,  has  6  churches,  a  union 
school,  2  banks,  1  newspaper,  2  hotels,  and  several  man- 
ufactories.    P.  of  v.  1768;  of  tp.  2306. 

A.  H.  Wait,  Ed.  "JOURNAL." 

Sturgis  (Samuel  Davis),  b.  at  Shippcnsburg,  Pa.,  in 
1822  ;  graduated  at  West  Point  1846 ;  served  as  lieutenant 
of  dragoons  in  the  Mexican  war  ;  was  made  prisoner  while 
on  a  rcconnoissance  just  before  the  battle  of  Buena  Vista  ; 
subsequently  served  in  California,  New  Mexico,  and  on 
the  frontiers,  and  was  made  captain  in  1855.  At  the  break- 
ing out  of  the  civil  war  he  was  in  command  of  Fort  Smith, 
Ark.;  all  his  officers  resigning,  he  abandoned  the  fort, thus 
Saving  his  command  and  most  of  the  material.  In  May, 
1861,  wafl  made  colonel  of  cavalry,  serving  in  Missouri; 
in  August  a  brigadier-general,  and  assigned  to  the  Army 
of  the  Tennessee,  afterward  to  the  command  in  Kiinsas, 
and  in  1862  to  that  of  the  fortifications  at  Washington, 
subsequently  serving  in  the  field  at  the  battle  of  Fredericks- 
burg and  in  the  South  and  West ;  in  1865  ho  was  brevetted 
brigadier-general  and  major-general.  His  rank  in  the 
regular  army  is  colonel  of  cavalry. 

Sturloson  (Snorke).     See  Shobbb  Sturleson. 

Sturm's  Method, or  Sturm's  Theorem, a  method 
for  the  determination  of  the  number  of  real  roots  of  a  nu- 
merical equation  which  are  included  between  given  limits, 
discovered  by  J.  C.  P.  Sturm  (1803-55),  and  embodied  In 

a  memoir  road  to  the  French  Academy  of  Scionccs  May  23, 
1829. 

Sturt  (Sir  CnAni.F.sl,  b.  in  England  earl;  in  the  present 
century;  entered  the  army  at  an  early  age.  and  in  1825, 
having  reached  the  rank  of  captain,  was  stationed  at  Syd- 


ney, New  South  Wales.  In  1828  he  was  the  leader  of  an 
expedition  organized  by  government  to  explore  the  un- 
known  region  of  the  interior  of  Australia,  during  which 
he  discovered  the  Macquarie,  Castlereagh,  and  Darling 
rivers,  and  soon  after  led  another  expedition  which  ex- 
plored the  course  of  the  Murrumbidgee  River,  and  in  June, 
1830.  discovered  the  great  Murray  River,  which  he  followed 
to  its  mouth  in  Lake  Alexandrina,  returning  early  in  L831. 
In  1844  he  undertook  a  still  more  difficult  journey,  pene- 
trating to  the  great  stony  desert  nearly  in  the  centre  of  the 
continent,  and  upon  his  return  was  made  register-gene- 
ral and  subsequently  colonial  secretary  of  Soutfa  Australia. 
In  consequence  of  his  exposure  in  these  expeditions  he  be- 
came totally  blind,  and  returned  to  England,  where  ho  was 
knighted  a  short  time  before  bis  death.  He  published  Two 
Expeditions  into  the  Interior  of  Southern  Australia  in  18S8- 
31  (18:53)  and  Narrative  of  an  Expedition  into  Central  Aus- 
tralia in  1844-46  (1849).  IX  at  Cheltenham  June  16, 
1869. 

Stur'tevatit  (Julian  M.),  D.  D.,  b.  at  Litchfield,  Conn., 
in  1805;  became  professor  of  mathematics,  and  in  1844 
president  of  Illinois  College,  a  position  which  he  still  re- 
tains, lie  has  contributed  through  the  ltil>ii<nl  It, -/.anitai-i/, 
Arnr  Kiiijlninlcr,  and  other  journals  largely  to  the  theologi- 
cal literature  of  the  day,  and  published  a  lecture  on  The 
Present  Attitude  of  England  toward  the  United  States 
(1864). 

Stutsman,  county  of  Dakota,  formed  since  the  census 
of  1870.     Cap.  Jamestown. 

Stuttering.  See  Stammering,  by  W.  A.  Hammond, 
M.  D. 

Stutt'gart,  capital  of  the  kingdom  of  Wiirtemberg, 
with  107.273  inhabitants  in  Dec.,  1S75,  is  in  a  charming 
valley  among  hills  covered  with  forests  and  gardens,  and  is 
regularly  and  beautifully  built.  The  Altstadt,  occupying 
nearly  the  centre,  and  grouped  around  the  market-place, 
contains  several  small  and  narrow  streets,  but  the  new 
parts  of  the  city,  mostly  erected  during  the  nineteenth 
century,  and  surpassing  the  Altstadt  twelve  times  in  ex- 
tent, have  broad  and  beautiful  streets  and  symmetrical 
squares.  The  most  prominent  point  is  the  palace  square, 
ornamented  with  gardens  and  fountains,  containing  the 
jubilee  column,  16  metres  high,  and  surrounded  with  mag- 
nificent buildings.  Among  these  the  new  palace  is  the 
most  remarkable — a  very  handsome  structure,  with  two 
projecting  wings,  the  central  building  bearing  an  immense 
gilded  crown  and  containing  365  rooms  rich  in  art-works 
by  Dannecker,  Gegenbaur,  Thorwaldsen,  and  others.  To 
the  right  of  this  edifice  stands  the  old  palace,  built  1553— 
70,  a  gloomy  castle  with  towers  and  pinnacles,  but  contain- 
ing :i  beautifully-painted  chapel  and  large  halls,  the  curious 
Reitsehnecke,  a  spiral  horse-path  giving  access  to  the  third 
floor,  and  in  the  court  the  equestrian  statue  of  Eberhard, 
the  first  duke  of  Wiirtemberg.  In  the  left  wing  of  the  new 
palace  is  the  royal  theatre,  finished  in  IS  16,  and  opposite 
the  palace  is  the  Konigsbau.  a  beautiful  structure  with  an 
Ionian  colonnade,  built  by  Leins  1855-59]  and  containing 
numerous  shops,  elegant  cafe's,  a  concert-hall,  and  other 
assembly-rooms.  Near  the  palace  square  is  the  new  depot. 
an  immense  building,  with  a  tasteful  portal  on  columns, 
large,  beautiful  halls,  and  rich  interior  ornamentation  ; 
and  opposite  this  is  the  new  post-oftice,  also  an  elegant 
structure.  In  the  rear  of  the  old  palace  is  the  Schiller 
Square,  containing  the  statue  of  the  poet,  the  immense 
building  of  the  palace  of  the  princes,  and  the  parish 
ohuroh,  erected  1436-90,  and  restored  in  1841  by  Heideloff. 
One  of  tho  must  beautiful  and  most  important  streets  is 
the  Neokar-strasse,  running  from  tin-  palace  square  in  a 
north-eastern  direction,  and  containing  the  museum  of 
natural    science    with    a    rich    collection    of  mammals  ;    the 

national  library,  comprising  300, (Hit)  vol  nines,  L'.o.ouo 
pamphlets,  lliiiiii  manuscripts,  2300  incunabula,  and  a  col- 
lection of  S70I)  Libles  in  Sit  ditTerent  languages;  the  mu- 
seum of  art,  containing  an  art  school  and  collections  of 
paintings  and  statues,  etc.  Nearly  parallel  with  tho 
Ncckar  stiasse  runs  the  Kimigs-strasse,  traversing  the 
palace  square,  dividing  the  city  into  two  parts,  an  eastern 
and  western,  and  containing  the  royal  stables  with  many 
noble  horses;  the  royal  central  hall  for  commerce  and  in- 
dustry, with  a  good  library  and  a  very  complete  collec- 
tion of  native  and  foreign  industrial  products,  models, 
fabrics,  machines,  etc.  Other  remarkable  building 
the  museum  for  Wiirtembergian  antiquieteB,  the  polytech- 
nic school,  the  new  market-ball;  and  among  the  elm  i 
the  Leonhard's  ohuroh,  Johannk  church,  a  Roman  Cnlh- 
olio  and  a  new  English  church,  and  the  magnificent  syna- 
gogue. The  finest  promenade  is  the  palace  garden,  a  park 
with  lakes,  fountains,  statues,  etc.  stretching  fl  >m  tho 
palace  for  a  distance  of  about  '2  miles.  In  the  vicinity  are 
tho   royal    summer  palaces,    Solitude.    Villa    Rosenstein, 
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Wilhelma,  and  the  Villa,  anil  the  .'harming  town  of  Cann- 
Btadt  "ii   the   Meckar,  with    12,000   inhabitants,  much  fro- 
nted as  a  bathing-place,  connected  with  the  city  by  a 
railwaj  bed  in  eight  minutes.     The  industry  in 

woollen  manufaoturea  is  important;  a  wholesale  cloth-fair 
inually  held  in  August     The  manufactures  of  piano- 
fortes, chocolate,  sugar,  and  machinery  are  also 
'  irable.     The  commerce  of  the  city  is  extensive;  the 
book  and  art  trade  are  especially  important.     The  name 
Stuttgart  first  ocours  in  history  in  122'.).     The  city  was  held 
Austria  from  1519  to   1534,  and  occupied  by  Alba  in 
in  the  S  ;hma1kaldian  war.     In  the  period  from  1634 
18  one-half  of  the  inhabitants  died  (8810)  from  the 
plague.     In   the  wars  of  Louis   XIV.  it   was   three  times 
taken  by  the  enemy;  also  several  times  during  the  wars 
of  Napoleon.  August  Niemann. 
Stutt's,  tp.,  Lauderdale  co.,  Ala.     P.  1028. 
Stuy'vesant,  p. -v.  and  tp.,  Columbia  co.,  N.  Y.,  on 
HudBon  River  and  Hudson  River  R.  R.     P.  2263. 

Stuyvesant  (Peter),  b.  in  Holland  in  1602;  served  in 
the  West  Indies;  was  director  of  the  colony  of  Curaeoa; 
lost  a  leg  in  an  attack  upon  the  Portuguese  island  of  St. 
Martin  ;  returned  to  Holland  in  1644,  and  in  1647  was 
made  director-general  of  the  New  Netherlands,  retaining 
the  position  till  1664,  when  the  colony  fell  into  the  hands 
of  the  English,  who  changed  its  name  to  New  York.  Upon 
his  arrival  at  New  Amsterdam  (now  the  city  of  New  YorlO 
in  May,  1647,  he  made  peace  with  the  Indians,  whom  bis 
predecessor  had  provoked  fo  hostility,  and  in  16.30  went  to 
Hartford,  Conn.,  where  he  arranged  with  the  English  com- 
missioners the  boundary-line  between  the  Dutch  and  the 
English  possessions  in  North  America.  In  1651  the  Dutch 
had  built  a  fort  on  Delaware  River,  then  called  the  South 
River,  in  distinction  from  the  Hudson,  or  North  River, 
which  the  Swedes  claimed  to  be  an  encroachment  upon 
their  rights  ;  and  in  1654  the  Swedish  governor  Rising  took 
possession  of  the  fort,  which  occupied  the  site  of  the  pres- 
ent Newcastle.  In  1655,  Stuyvesant  sailed  for  the  Dela- 
ware with  seven  vessels  conveying  600  or  700  men,  recap- 
tured the  fort,  and  took  possession  of  the  entire  colony  of 
New  Sweden.  For  nearly  ten  years  there  was  no  trouble 
from  abroad,  but  discontents  had  sprung  up  against  the 
arbitrary  administration  of  the  Dutch  West  India  Com- 
pany. In  165S  a  convention  of  two  delegates  from  each 
settlement  in  the  colony  assembled  and  demanded  that  ob- 
scure and  obsolete  laws  should  not  bo  revived,  and  that  no 
officer  should  be  appointed  except  with  the  approbation  of 
the  people.  Stuyvesant  replied  that  the  magistrates  de- 
rived their  authority  from  God  and  the  Dutch  West  India 
Company,  and  nut  from  a  few  ignorant  subjects,  and  or- 
dered the  convention  to  disperse  under  pain  of  condign 
punishment.  The  embers  of  discontent,  however,  still 
smouldered,  and  the  governor  and  the  people  were  on  ill 
terms.  The  English  colonies  in  New  England,  in  spite  of 
the  repeated  remonstrances  of  the  governor,  began  to  en- 
croach upon  the  boundaries  of  New  Netherlands.  In  1664, 
Charles  II.  of  England  issued  a  charter  to  his  brother,  the 
duke  of  York,  afterward  James  II.,  bestowing  upon  him 
all  the  country  between  the  Hudson  and  the  Delaware,  in- 
cluding New  Netherlands,  as  well  as  some  territory  which 
had  previously  been  granted  to  the  New  England  prov- 
inces. In  August  of  that  year,  although  England  and 
Holland  were  at  peace,  Col.  Nicolls,  with  an  English  fleet, 
appeared  in  the  bay  and  demanded  the  surrender  of  New 
Amsterdam.  Stuyvesant  at  first  refused,  but  the  municipal 
officers,  seeing  little  hope  of  successful  resistance,  and  hav- 
ing no  very  warm  attachment  to  their  Dutch  masters,  in- 
-i  ted  that  he  should  yield,  and  the  town  was  surrendered 
Sept.  3,  1664,  and  its  name  changed  to  New  York — a  des- 
ignation soon  extended  to  the  whole  province  of  New 
Netherlands.  Stuyvesant  went  to  Holland  the  next  year 
to  render  an  account  to  his  superiors  of  his  administration 
and  the  loss  of  the  colony,  but  returned  soon  after,  and 
passed  the  remaining  eighteen  years  of  his  life  at  his  farm, 
called  the  Bouioerij,  which  has  given  its  name  to  the  pres- 
ent Btreet  cajled  the  Bowery,  then  a  quiet  country-road, 
long  afterward  known  as  Bowery  Lane,  which  ran  past  it. 
A  pear  tree  which  he  had  brought  from  Holland  in  1647, 
and  planted  in  his  garden,  was  standing  at  the  corner  of 
Thirteenth  street  and  Third  avenue  and  bore  fruit  until 
about  I860.  He  was  buried  in  the  vaults  of  a  chapel  which 
he  had  built  at  his  own  expense  upon  his  farm,  and  dedi- 
cated according  to  the  ritual  of  the  Reformed  Dutch 
Church.  Its  site  is  now  occupied  by  the  Episcopal  church 
of  St.  Mark's  in  the  Bmvery.and  the  etone which  had  been 
placed  over  his  grave  is  built  into  the  eastern  wall  of  the 
church.  The  inscription  reads:  "  In  this  vault  lies  buried 
Petrus  Stuyvesant,  late  r;iptain-gener;il  and  commander- 
in-chief  of  Amsterdam,  in  Xcw  Motherlands,  now  called 
New  York,  and  the  Dutch  West  Indies.  D.  in  Aug.,  a.  d. 
1682,  aged  eighty  years."  A.  H.  Guernsey. 


Sty  [Ang.-Sax.  etigend],  (hordeolum),  a  small  boil  which 
occurs  on  the  edge  of  the  eyelid.  It  should  be  treated  with 
a  warm-water  dressing  or  light  wet  poultice;  after  the  dis- 
charge of  a  little  pus  and  a  slough,  it  usually  gets  well  at 
once.  If  there  be  a  long  succession  of  sties,  as  sometimes 
happens,  iron  and  quinia,  with  occasional  mild  laxatives, 
will  be  useful. 

Style,  Old  and  New*  See  Calendar,  by  Pres. 
F.  A.  P.  Barnard. 

Stylites,  or  Pillar  Saints  (which  see). 
Stylites,  St.  Simeon.     See  Simeon  Stylites. 
Styptics.     See  Bleeding. 

Styraca'cea*  [t.  e.  the  storax  family  :  from  the  typical 
genus,  Styrax]t  a  small  order  of  trees  and  shrubs,  exogenous 
and  gamopetalous,  diplostemonous  or  polyandrous  ;  the 
stamens  commonly  monadclphous  or  polyadelphous,  and 
adnate  to  the  base  of  the  corolla ;  the  calyx  more  or  less 
adnate,  and  the  seeds  few  and  large,  with  a  bony  coat; 
the  leaves  alternate  and  simple.  Mainly  tropical  or  sub- 
tropical, Asiatic  and  American,  butwith  several  represent- 
atives in  the  U.  S.  Two  species  of  Jfu/esfa,  the  snowdrop 
tree,  not  rare  and  much  prized  in  ornamental  cultivation, 
grow  wild  from  Virginia  to  Florida.  Our  species  of  Styrax 
are  handsome  flowering  shrubs,  but  unimportant.  Other 
species  yield  fragrant  gum  -resins  containing  benzoic  acid 
and  some  aromatie  principles.  Storax  exudes  from  wounds 
of  the  trunk  of  Styrax  officinale  of  Syria,  benzoin  from  S. 
Benzoin  of  Java,  etc.;  both  are  used  for  incense  in  the 
Latin  and  Greek  churches  ;  benzoin  also  in  the  preparation 
of  paregoric,  in  the  cosmetic  called  *' virgin's  milk,"  and 
formerly  was  an  article  of  considerable  repute  in  medicine. 
Benzoin  in  English  commerce  is  called  gum-benjamin.  The 
leaves  of  Symplocua  tinctoria  (called  sweet-leaf)  are  used 
in  Carolina  for  dyeing  yellow.  Asa  Gray. 

Styrax.     See  Styracace^e. 

Styr'ia  [Ger.  Siciennu  >■!,■],  province  of  Austria,  bounded 
N.  bv  Upper  and  Lower  Austria,  E.  by  Hungarv,  S.  by 
Croatia,  and  W.  by  Illyria.  Area,  8658  sq.  m.  P.  1,137,990, 
of  whom  710,000  are  of  German  and  427,000  of  Slavic  de- 
scent. With  the  exception  of  the  southern  part,  where 
there  are  some  plains,  on  which  and  in  the  valleys  are 
raised  wheat,  though  not  enough  for  home  consumption, 
maize,  tobacco,  flax,  hemp,  wine,  and  fruit,  the  whole 
province  is  mountainous,  and  cattle-rearing,  dairy-farm- 
ing, mining,  and  manufactures  of  metallic  wares  are  the 
principal  branches  of  industry.  The  Noric  Alps  cover  the 
surface  between  the  Ens  and  the  Mur;  the  Styrian  Alps, 
between  the  Mur  and  the  Drave;  and  the  Carnic  Alps,  be- 
tween the  Drave  and  the  Save.  These  mountains  rise  to  a 
height  of  between  7000  and  S000  feet,  and  are  rich  in  iron, 
copper,  salt,  alum,  marble,  and  coal:  516,136  cwts.  of  iron, 
404.9S6  cwts.  of  coal,  160,000  cwts.  of  salt,  4145  cwts.  of 
alum,  1047  cwts.  of  copper  are  annually  raised,  besides 
some  lead,  silver,  gold,  zinc,  and  vitriol.     Cap.  Gr'atz. 

Styx  [2tv£,  "the  Hateful"],  in  the  Greek  mythology, 
was  a  river  of  Hades  which  flowed  nine  times  around  the 
lower  world.  At  the  entrance  to  Hades  was  the  abode  of 
the  nymph  or  goddess  Styx,  by  whom  the  most  solemn 
oaths  of  the  gods  were  sworn. — Styx  was  also  the  name 
of  the  highest  waterfall  in  Greece,  near  Xonacris  in  Ar- 
cadia. The  ancients,  like  the  modern  residents  of  the  vi- 
cinity, considered  its  waters  fearfully  poisonous,  and  it  was 
believed  that  no  vessel  could  hold  any  of  it  unless  made 
of  the  hoof  of  an  ass  or  horse.  The  ancients  associated 
this  waterfall  with  the  mysterious  Styx  of  the  lower  world. 
'  Suabia.     See  Swabia. 

Siiiik  im.  town  belonging  to  Turkey  on  a  small  island 
in  the  Red  Sea,  near  the  African  coast,  in  lat.  19°  10'  N., 
is  important  as  a  station  for  the  pilgrims  passing  from 
and  to  Africa.     P.  about  8000. 

Suam'icO)  p. -v.  and  tp.,  Brown  co.,  Wis.,  on  Green 
Bay.     P.  1074. 

Sua'rez  (Francisco),  b.  in  Granada,  Spain,  Jan.  5, 
1548  ;  entered  the  order  of  Jesuits  at  an  early  age  ;  became 
professor  in  succession  at  Alcali,  Salamanca,  Rome,  and 
Coimbra.  He  was  a  voluminous  writer;  his  complete 
works,  filling  23  folio  volumes,  were  published  at  Mentz 
and  Lyons  (1630  seq.) ;  new  editions  at  Venice  in  1640,  and 
at  Besancon  in  1856-62.  His  Defensio  Fidei  (1613)  was 
ordered  by  the  Parliament  of  Paris  to  be  burned,  because 
it  maintained  that  the  pope  had  power  to  coerce  kings.  D. 
in  Lisbon  Sept.  25.  1617. 

Snber'ic  Acid  [from  the  Lat.  n»her,  which  designates 
both  "cork"  and  the  "  cork  tree;"  Ger.  KoTks'dwe].  The 
name  was  originally  due  to  the  fact  that  this  acid  was  first 
obtained  by  the  action  of  nitric  acid  on  cork.  Fats  gen- 
erally, however,  yield  it  by  the  same  treatment,  and  it  is 
by  no   means   a  characteristic  product  of  cork.     Suberic 
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acid  is  a  homologue  of  oxalic  and  succinic  acids,  and  it? 
general  characters  are  those  of  that  dibasic  family  of  acids. 
Its  empirical  formula,  is  CaHnO*,  and  its  rational  constitu- 
tion is  most  likely  O4.C2.6H2C.Hj,  the  last  H2  being  metal- 
loidal  or  basic,  and  replaceable  by  one  metallic  dyad  or  two 
metallic  monads,  while  the  other  twelve  equivalents  of  II, 
being  enclosed  in  the  radical  or  ko,ii<-/o</'u  molecules  (see 
Homology  and  Volumes,  Molecular),  are  nut  thus  re- 
placeable. To  obtain  suberic  acid  free  from  the  other  aoidfl 
produced  by  the  action  of  nitric  acid  on  fats,  the  mixed 
product  is  treated  with  cold  ether,  in  which  this  acid  is 
almost  insoluble.  It  is  necessary,  however,  to  purify  it 
further  by  rcrrvstalli/.ation.  It  may  be  obtained  in  large 
needles,  which  sublime  like  oxalic  acid.  It  is  sparingly 
soluble  in  cold,  but  easily  in  boiling  water,  and  soluble  in 
alcohol.  Density  not  recorded  as  yet,  so  that  its  molecular 
volume  cannot  be  compared  with  that  of  oxalic  acid — a 
comparison  which,  when  possible,  will  give  us  by  simple 
difference,  the  volume  of  the  six  homologen  molecules  pres- 
ent. Henry  Witrtz. 

Subia'co  [ane.  Sfublaquenm],  town  of  Italy,  province 
of  Rome,  about  44  miles  E.  N.  E.  of  the  city  of  Rome.  It 
derived  its  name  from  its  situation  below  a  villa  belonging 
to  Nero,  in  the  grounds  of  which  were  three  lakes.  The 
town  stands  on  a  hill  on  the  right  of  the  Teverone,  which 
is  overlooked  by  the  Simbruini  chain.  The  views  from 
this  town,  and  especially  from  the  ruins  of  Nero's  villa,  \\ 
miles  higher  up  the  river  (where,  Tacitus  tells  us.  the  table 
at  which  the  emperor  was  feasting  was  once  overthrown 
by  lightning),  and  from  the  still  more  elevated  monastery 
of  St.  Benedict,  are  of  surprising  beauty,  and  draw  hither, 
in  spring  and  early  summer,  artists  from  all  parts  of 
Europe.  The  fine  old  castle,  with  all  its  historic  associa- 
tion^, the  pictures' pic  waterfalls,  the  errand  old  monasteries, 
the  superb  forests  of  the  neighborhood,  all  unite  to  charm 
the  eye  and  the  imagination.  Even  the  dark  and  gloomy 
interior  of  the  town  pleases  the  traveller  from  its  mediaeval 
air.  The  monastery  of  Santa  Scolastica  (founded  in  the 
fifth  and  restored  in  the  tenth  century)  contains  much  that 
is  worthy  of  notice,  architecturally  and  otherwise;  its  once- 
celebrated  library,  so  rich  in  MSS.,  is  now  dispersed,  but 
it  is  still  remembered  with  interest  as  the  place  where  the 
printing-press  was  first  used  in  Italy,  a  Vonatus  and  a  Lae- 
tantius  (1405}  being  the  first  issues.  The  monastery  of 
St.  Benedict,  the  first  founded  by  the  saint  himself,  was  re- 
built in  817 J  the  churches  connected  with  it  are  of  the  elev- 
enth, twelfth,  and  thirteenth  centuries,  but  all  are  very  curi- 
ous.    The  modern  town  is  of  no  special  interest.     P.  7367. 

Sub'lette,  p. -v.  and  tp.,  Lee  co.,  111.,  on  Illinois  Cen- 
tral R.  R.     P.  1300. 

Sublimate.     See  Sublimation. 

Nil  I'M  iiin'l .ion  [Lat.  aublimatio].  This  is  a  chemical 
process  of  separation  and  purification,  applicable  only 
occasionally  in  cases  in  which  a  volatile  substance  con- 
denses or  crystallizes  from  the  condition  of  vapor  directly 
to  the  solid  condition,  and  not  to  the  usual  liquid  form. 
In  such  eases  this  method  of  obtaining  bodies  in  pure  and 
Crystallized  form  is  highly  convenient  and  valuable. 
Among  the  more  important  substances  to  which  this 
method  is  applicable  are  ftufphitr,  iodine,  vermilion,  cor- 
rosive sublimate,  calomt  I,  salts  of  ammonia,,  arsenious  oxide, 
or  it  He,  benzoic,  succinic,  and  pyrogallic  acids,  camphor, 
caffeine,  etc.  As,  while  in  a  state  of  vapor,  those  sub- 
stances which  volatilize  at  low  temperatures  will  readily 
pass  through  porous  diaphragms  like  paper,  it  is  often 
convenient  to  cover  the  lower  vessel,  containing  the  sub- 
stance to  ho  volatilized,  with  paper,  which  will  prevent  the 
crystals  that  condense  in  the  head  or  upper  inverted  vessel 
from  falling  back  and  causing  waste  of  time.  In  cases  of 
bodies  requiring  high  temperatures  wire-gauze  screens  may 
be  employed  in  the  same  way.  II.  Wurtz. 

Sublime'  [Lat.  nun/inn'*],  The,    Contradistinguished 

from  the  beautiful,  which  eh  arms  and  attracts  us,  the  snblimo 
awes  u^,  moves  us  with  a  feeling  of  pleasure  mixed  with  fear. 
The  sublime  in  nature  is  usually  found  in  the  boundless  ex- 
panse of  the  ocean,  in  the  resist  less  might  of  its  waves  when 
moved  by  B  storin.  or  more  frequently  in  the  thunderstorm 

with  its  threatening  look,  its  vivid  and  destructive  light- 
nings, ami  its  deafening  orasb,6G  of  thunder,     lint  still  more 

adequate  is  the  manifestation  of  the  sublime  in  instances 

of  moral  heroism— in  deeds  of  daring  ami  self  -denial  J  the 
sublime  in  art   ha-  1110-I    frequently  made  use  ofthis  phase. 

Kant  in  his  Critique  of  thi  Judgment  (8  23—53)  has  (given 
the  first  thorough  and  systematic  treatment  of  the  sublime. 

According  to  him.  "  while  the  beautiful  in  nature  apper- 
tains to  the  form  of  an  object — hence  to  its  oiroumsonbed 

limits — the  sublime,  on  the  contrary,  ifl  to  be  found  also  in 

formless  objects:  a  wani  of  limitation  attaches  to  It.  It 
is.  however,  represented  as  a  whole,  and  not  as  something 
merely  fragmentary.     The  beautiful   may  therefore  be  re- 


garded as  the  portrayal  of  an  idea  of  the  understanding 

(not  a  mere  concept),  but  the  sublime  is  rather  the  por- 
trayal of  an  idea  of  the  reason,  which  from  its  nature  can- 
not he  adequately  represented  by  material  things."      "  The 
pleasure  of  the  beautiful   appertains  to  the  quality  «f  an 
object,  while  the  sublime  is  manifested  chiefly  in  the  quan- 
titative   aspect    of  it."      "To    the   (harm    of    the    beautiful 
there  is  frequently  joined  a   BpOltiveness,  but  the  sublime 
is  always  earnest."     "The  sublime  in  its  proper  form  i^ 
not   presented   in   a   Bensuous  manner,  but  concerns  only 
ideas  of  the  reason,  whose  very  incommensurability  with 
Sensuous    forms,  being  exhibited,  stirs   the   heart."      "The 
beautiful  pleases  aa  immediately,  but   in   its  presenco  we 
fed  disinterested :  the  sublime  pleases  us,  but  through  its 
hostility  to  .»nr  sensuous  interests."     Cousin  (On  tin-  True, 
Beautiful,  and  Good,  lecture  vii.)  says:  "A  beautiful  ob- 
ject is  something  completed, circumscribed,  limited,  which 
all  our  faculties  easily  embrace,  because  the  different  parts 
arc  on  a  somewhat  narrow  scale.      A  sublime  object  is  that 
which,    by   forms   not    in    themselves  disproportion al,   but 
less  definite  and  more  difficult  to  seize,  awakens  in  us  the 
sentiment  of  the  infinite."     Hegel  i .  h\thrtics,2d  part,  div. 
i.  chap,  ii.)  makes  the  BUblime  a  province  of  Bymoolio  art, 
whose  chief  function  is  to  portray  the  purification  of  spirit 
and  its  separation  from  the  world  of  sense  and   all  visible 
existence.     "The  highest  principle  is  regarded  as  existing 
apart  by  itself,  and   as   incapable  from   its  very  nature  of 
finding  adequate  expression  in   the  finite  appearances  of 
the  real  world."     "  The  sublime  arises  in  an  attempt  to  ex- 
press the  infinite  without  finding  in  the  domain  of  visiblo 
phenomena  an  object  capable  of  representing  it.     The  in- 
finite elevates  if -elf  above  particular  existences,  considered 
either  in  themselves  or  in  their  totality  ;   they  arc  as  noth- 
ing before  it;  and  the  positive  relation  which  sensuous  ob- 
jects have  to  the  beautiful,  in  the  sublime  changes  to  a 
negative  relation  which  is  more  in  conformity  to  the  divine 
nature,     (lod  is  thus  represented  as  purified  of  all  contact 
and  participation  with  visible  appearance."     "  In  the  Ori- 
ent, in  India,  the  One,  or  Substance,  is  conceived  as  im- 
manent in  contingent  existences  created  by  it;  they  are 
portrayed  as  mere   instruments  of  the   divine  power,   or 
as  mere  ornaments  for  the  display  of  the  glory  of  the  Ab- 
solute."    In  the  Bkagavat  Gita  (eh.  xi.)  the  vision  of  the 
Universal   Form  of  Vishnu  furnishes  us  the  highest   ex- 
ample of  this  phase  of  t lie  sublime.     The  speech   of  the 
Era-Qeist  in  Goethe's  Faust  is  an  example  quite  similar  in 
form    and  content.      In   Hebrew  poetry   Hegel   finds  the 
highest  realization  of  the  sublime:  "Jehovah  is  not  'im- 
manent '  in  nature  but  'transcendent' — lord  over  the  uni- 
verse^— and  in  his  presence  the  entire  creation  is  devoid  of 
power  and  sinks  into  nothingness.     The  grandeur  of  the 
Lord  is  revealed  by  the  fact  that  the  real  world,  with  all  its 
splendor,  pomp,  and  magnificence,  is  a  mere  accident,  an  in- 
strument, an  ephemeral  appearance  in  comparison  with  the 
eternal  and  immutable  Being.     In  the  1  tilth  Psalm,  God  is 
represented  as  covering  himself  with  light  as  with  a  garment, 
and  as  stretching  nut  the  heavens  like  a  tent.     *  He  luyeth 
the  beams  of  his  chambers  in  the  waters;   he  inaketh  the 
clouds  his  chariot  ;  he  walketh  upon  the  wings  of  the  wind  ; 
ho  looketh  on  the  earth,  and  it  trembleth  ;  he  touchcth  the 
hills,  and  they  smoke.    He  laid  the  foundations  of  the  earth, 
that  it  should  not  be  removed  for  ever.'     In  the  psalm   of 
Moses  (Ps.  xc.)  the  finitude  of  man  furnishes  the  contrast 
which    makes   the   portrayal   of  the   omnipotence   of  God 
sublime."     For  genial  essays  on  this  subject  the  reader  is 
referred  to  the  writings  of  Burke,  Dugald  Stewart,  and 
Addison.     The  famous  treatise  of  Longinus  (I7fpi"Y^ous) 
should  not  be  omitted.  William  T.  Harris. 

Sublime  Porte.     See  Porte. 
Subluxation.     See  Sprain. 
Submarine  Blasting*    See  Appendix. 
Submarine  Forests.     See  Fossil  Uotany  and  Fos- 
sil Founts,  by  Prop.  J.  S.  Newberry,  M.  IX,  LL.I). 

Submarine'  Naviffa'tioii,  the  art  of  navigating  a 
submerged  vessel.  It  lias  been  said  that  man,  who  was 
Created  to  live  on  the  surface  of  the  earth,  is  impelled  by 
thirst  of  adventure  to  dig  intuits  bowels,  search  the  depths 
of  its  waters,  and  to  raise  himself  into  the  clouds.  These 
desires,  which  date  from  the  most  remote  times,  arc  further 
stimulated  by  the  necessities  of  warfare.  Divers  were  em- 
ployed   at    the    siege    of  Syracuse    to    remove    the    barriers 

placed  below  the  Burfaee  of  the  water  to  obstruct  and  dam- 
age the  Grecian  \essels  whiqh  ini'_rhl  attempt  to  enter  the 
harbor.  The  Byraousans  trained  persons  for  the  same  pur- 
pose, and  for  getting  beneath  and  injuring  the  enemy  S 
\  easels.  Hut  as  the  diver,  unaided,  cannot  usually  remain 
under  water  more  than  one  minute,  and  never  more  than 
two  and  a  half  or  three  minutes,  DOr  deSCen  I  to  a  eater 
depth  than   1  L'  to  20  fathoms,  his  ingenuitv    inn-l  BOi  n  have 

led  him  to  devise  means  for  prolonging  hi-  stay  beneath 
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the  water.  It  is  probable  that  observation  of  the  instinc- 
tive action  of  the  elephant,  in  raising  his  trunk  when 
Swimming  across  lakes  and  rivers,  first  suggested  the  idea 
of  an  air-tube  with  a  floating  funnel  attached.  It  is  also 
very  probable  that  the  ancients,  who  built  many  subaque- 
ous works,  BUOh  as  foundations  of  piers,  bridges,  and  the 
like,  had  some  contrivance  like  the  diving-bell,  and  means 
for  furnishing  the  workman  with  air.  Finally,  the  mod- 
erns, bv  the  use  of  an  impermeable  dress,  a  regulated  sup- 
ply of  air,  and  the  aid  of  the  submarine  lamp,  remain 
under  water  three  or  four  hours,  and  execute  any  class  of 
work.  All  of  these  contrivances,  however,  confined  the 
operations  of  the  diver  to  a  limited  area  and  moderate 
depths,  which  may  be  termed  submarine  exploring. 

In  submarine  navigation,  of  which  authentic  accounts 
do  not  date  more  than  a  couple  of  centuries,  it  is  requisite 
that  the  course  shall  be  held  in  any  direction  and  at  any 
depth,  and  with  no  communication  with  the  surface  except  at 
long  intervals.  To  accomplish  these  objects  it  is  necessary 
(1)  that  the  boat  shall  be  of  sufficient  displacement  to  carry 
the  necessary  machinery  for  propulsion,  also  men  and  ma- 
terials to  perform  the  desired  operations;  (2)  of  such  form 
as  to  be  easily  propelled  and  steered;  (3)  to  have  space  for 
the  crew  to  operate  ;  (4)  to  carry  a  sufficient  supply  of  pure 
air  to  support  life,  or  to  have  means  of  purifying  it  and  ex- 
hausting the  foul  air;  (5)  to  be  able  to  rise  and  fall  at  will 
to  a  determinate  depth,  either  when  stationary  or  in  mo- 
tion ;  ((>)  to  allow  the  crew  to  enter  or  leave  the  boat  with- 
out external  assistance;  (7)  to  have  sufficient  light  within 
to  see  to  steer  a  given  course  and  perform  necessary  ope- 
rations;  (8)  to  bo  of  a  sufficient  strength  to  prevent  col- 
lapse at  the  depth  to  which  it  is  necessary  to  descend. 

The  displacement  necessary  to  transport  an  individual 
from  place  to  placo  is  small,  but  to  overcome  tides  and 
currents,  and  have  room  for  air,  either  condensed  or  at 
normal  pressure,  requires  a  capacious  interior.  Manual- 
power  for  propulsion  applied  by  oars  or  paddles,  ami  in 
later  times  by  the  screw,  was  naturally  the  first  method; 
but  this  is  exhausting  labor  in  a  confined  space,  and  the 
insufficient  speed  soon  urged  inventors  to  devise  mechan- 
ical methods.  Compressed  air  has  obvious  advantages, 
since  it  may  be  used  for  propelling  and  afterward  for  res- 
piration. Electric  engines,  liquid  carbonic  acid,  ammonia, 
and  even  steam,  have  been  proposed  and  experimented 
with.  In  using  steam  it  has  been  proposed  to  raise  it  in 
the  usual  manner  above  water,  and  when  about  to  sub- 
merge to  draw  fires  and  use  the  steam  from  the  heated 
water,  as  in  the  well-known  tireless  boiler.  A  symmetrical 
figure  is  obviously  of  less  resistance,  steers  with  greater 
facility,  and  for  these  reasons  a  circular  spindle  or  cigar 
shapo  has  been  adopted  by  most  inventors.  All  projections 
on  the  surface  diminish  speed.  Head-room  is  requisite  to 
permit  the  crew  to  occupy  comfortable  positions.  To  merely 
support  life,  520  cubic  inches  of  air  per  man  per  minute 


are  required ;  but  tho  air  is  further  vitiated  by  car- 
bonic acid  exhaled  and  animal  impurities.  A  supply  of 
compressed  air  may  be  carried  in  suitable  tanks,  and  the 
foul  air  permitted  to  escape  by  a  cock  in  the  upper  part  of 
the  boat,  the  carbonic  acid  being  removed  by  washing  the 
air  with  a  fine  spray  or  absorbing  it  by  suitable  chemicals. 
Tho  same  air  may  continue  respirable  by  supplying  the 
exhausted  oxygen  from  a  receiver,  and  destroying  the  an- 
imal impurities  by  the  introduction  of  ozone  produced  in 
various  ways.  The  displacement  of  the  vessel,  with  all  its 
permanent  weights  attached,  must  obviously  be  greater  than 
its  bulk  of  water.  Therefore,  to  sink  it  when  stationary, 
water  must  be  admitted  into  some  of  its  compartments; 
this  may  bo  done  either  by  pumping  in  water  or  by  allow- 
ing the  air  to  escape  and  be  replaced  by  water.  Provision 
must  be  made  for  automatically  adjusting  and  preserving 
the  boat's  horizontality,  for  when  wholly  submerged  and  at 
rest  it  is  in  a  state  of  unstable  equilibrium.  To  rise,  the 
water  must  bo  pumped  or  forced  out  by  compressed  air. 
In  motion  the  boat  is  made  to  descend  or  rise  at  will  by 
the  use  of  diving-fins  or  rudders.  The  depth  is  ascertained 
by  water-gauges.  Since  the  ultimate  object  of  the  voyage 
is  either  the  exploration  of  the  bottom  of  the  sea,  of  wrecks, 
or  attacking  an  enemy,  some  independent  mode  of  entrance 
and  exit  should  be  provided  both  at  the  top  and  bottom  of 
the  vessel.  For  the  former,  a  simple  circular  or  oval  man- 
hole, covered  with  a  plate  secured  from  within,  is  usually 
adopted;  but  a  small  telescopic  or  tubular  turret,  to  bo 
raised  or  lowered  at  will,  has  been  devised  to  furnish  when 
raised  a  lookout  when  the  boat  is  at  the  surface,  and  pre- 
vent it  from  swamping  in  rough  water  if  necessary  to  open 
the  manhole.  Lowered  within  the  hull,  it  shows  no  exter- 
nal projection.  In  tho  bottom  large  traps  can  be  opened 
to  permit  the  occupants  to  examine  the  bottom  beneath, 
and  divers  to  issue  forth  to  explore  wrecks,  lay  or  remove 
submarine  mines,  or  attach  torpedoes  to  the  bottom  of  a 
vessel.  Some  means  of  anchoring  the  boat  must  also  be 
provided.  Light  penetrates  the  sea  to  but  a  limited  depth, 
and  but  a  small  portion  can  reach  the  interior  through 
bull's  eyes.  Candles  consume  too  much  of,  and  vitiate,  tho 
air;  the  electric  light,  on  the  whole,  appears  preferable, 
since  by  the  production  of  ozone  it  also  purifies  the  air.  A 
feeble  light,  sufficient  to  observe  the  water-gauges  anil  com- 
pass, may  be  produced  by  phosphorized  oil.  The  water- 
pressure  tending  to  collapse  the  sides,  a  circular  spindle  is 
the  best  form  to  resist  external  pressure. 

Many  plans  have  been  presented,  which  in  a  more  or  less 
complete  manner  accomplish  these  objects.  First,  as  most 
complete,  is  the  Plongeur  of  Admiral  Bourgois  and  M. 
Brun,  fully  described  by  Admiral  Paris  in  bis  report  on 
naval  affairs  at  the  Paris  Exhibition  of  1867.  Second,  a 
boat  in  possession  of  the  U.S.  navy  department,  now  lying 
at  Brooklyn  navy-yard,  called  the  "  intelligent  whale  "  (see 
figure).     She  is  2G  feet  long  by  9  deep,  has  a  centre  and 


Intellige 

bilge  keel;  propelled  by  four  men;  two  small  tanks  contain 
compressed  air;  two  large  tanks,  at  bottom,  contain  water 
for  sinking  the  boat,  and  communicate  with  the  air-tanks 
and  with  the  water  outside  of  the  boat;  steering-rudders 
and  diving-fins  are  provided ;  also  an  iron  cupola,  having 
bull's  eyes  in  it  for  the  lookout.  A  compass  to  indicate  the 
course,  a  water-gauge  to  show  the  depth,  and  an  air-gauge 
to  show  the  pressure  of  air  in  the  boat,  are  provided ;  rect- 
angular valves  for  entrance  or  exit  through  the  bottom. 
There  is  also  a  circular  opening  on  top.  An  apparatus  is 
provided  for  spraying  water  through  the  air  when  it  be- 
comes foul,  and  escape-valves  are  placed  in  the  top  of  the 
boat  for  the  escape  of  foul  air.  The  water-tanks  are  filled 
for  sinking  the  boat  by  opening  a  valve,  and  can  be  emp- 
tied by  pumps  or  forced  out  by  compressed  air.  Two 
15-inch  shot  are  fitted  for  anchoring  with  wire  rope  cables 
working  through  water-tight  stuffing-boxes.  This  boat 
will  hold  thirteen  persons,  and  has  been  tried  with  that 
number  of  persons  on  board.  For  a  short  time  she  can 
make  a  speed  of  4  miles  an  hour.     To  sink,  admit  water 


ut  Whale. 

into  the  bottom  tanks  until  the  boat  sinks  below  the  sur- 
face; the  men  at  the  cranks  propel  the  boat,  and  the  man  at 
the  lookout  works  the  diving  and  steering  rudder  until  the 
proper  depth  is  reached.  Having  reached  thedesired  posi- 
tion, the  boat  is  anchored,  and  air  let  from  the  tanks  into 
the  boat  until  the  air-gauge  shows  a  pressure  greater  than 
the  water-pressure  for  that  depth.  The  bottom  valves  may 
then  be  opened,  and  a  diver  pass  out.  Wishing  to  rise,  this 
valve  is  closed,  communication  is  opened  between  the  air- 
and  water-tanks,  water  is  driven  out,  and  the  boat  rises. 

It  is  apparent  to  the  writer  that  while  short  voyages  can 
be  performed,  and  a  certain  time  be  spent  beneath  the 
water,  successful  submarine  navigation  is  a  chimera.  The 
difficulties  of  navigation  on  the  surface  in  a  dense  fog,  even 
when  guided  by  a  compass,  are  familiar  to  most  persons; 
but  when  the  fog  assumes  the  density  of  water,  the  difficul- 
ties are  increased  tenfold.  In  fact,  with  the  insufficient 
speed  given  to  a  body  wholly  submerged  it  becomes  impos- 
sible to  direct  a  vessel  upon  a  given  object.  It  is  probable 
that  the  most  successful  application  of  this  principle  will 
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be  that  adopted  in  the  construction  of  the  "fish  torpedo- 
boat"  used  during  the  civil  war  by  tho  Confederates  at 
Charleston,  a  cigar-shaped  boat  of  galvanized  iron,  about 
35  feet  long,  3  feet  wide,  and  5  feet  high  in  tho  middle. 
It  was  propelled  by  a  screw  worked  from  the  inside  by  seven 
or  eight  men.  It  had  two  manholes,  which  could  be  tightly 
closed  from  the  inside,  when  it  contained  air  enough  for 
two  or  three  hours'  submersion.  It  had  outside  two  tins, 
which  caused  it  to  rise  and  fall  when  in  motion.  The  man- 
holes were  provided  with  bull's  eyes  to  permit  seeing  in 
every  direction.  The  intention  of  the  designer  was  that  it 
should  move  to  attack  just  awash,  and  on  approaching  an 
enemy  dive,  dragging  a  floating  torpedo  behind  it  which 
should  explode  as  it  Btraok  the  bottom  of  a  ship  under 
which  the  fish  had  passed.  While  practising  to  pass  under 
a  large  receiving-ship  in  Charleston  harbor,  it  went  down 
with  such  velocity  that  it  stuck  its  bow  in  tho  mud,  and 
could  not  rise  again  by  any  efforts  of  its  crew.  Before  it 
could  be  found  and  raised,  all  on  board  wore  asphyxiated, 
Mr.  Ilunley,  the  owner,  being  of  the  number  and  in  oharge. 
The  same  boat  afterward,  in  1804,  sunk  tho  U.  S.  S.  Bousa- 
tonic  with  a  pole  torpedo,  but  was  drawn  into  tho  hole  oc- 
casioned by  the  torpedo,  went  down,  and  drowned  tho  crow. 
(This  information  is  derived  from  a  letter  of  Wen.  Beaure- 
gard to  (Jen.  J.  Gr,  Barnard,  U.  S.  corps  of  engineers,  and 
by  him  communicated  to  tho  writer.)        W.  N.  Jeffers. 

Subptr'na  [Lat.  sub,  poena,  "under  a  penalty"],  in 
law,  is  a  writ  or  process  by  which  either  parties  or  wit- 
nesses arc  compelled  to  appear  in  court  or  before  a  judicial 
officer  and  answer  or  testify,  as  the  case  may  be,  under  a 
penalty  for  their  disobedience.  There  aro  several  different 
kinds  of  this  writ.  In  the  courts  of  chancery  it  was  for  a 
long  time  the  ordinary  process,  issued  upon  filing  a  bill  of 
complaint,  for  the  purpose  of  procuring  the  defendants  to 
appear  nnd  answer.  This  use,  however,  was  abolished  in 
England  some  time  before  the  recent  consolidation  of  the 
law  and  equity  courts  and  procedure,  and  the  defendant 
in  a  chancery  suit  was  simply  served  with  a  copy  of  the 
bill,  and  with  a  notice  or  summons  endorsed  thereon  or  ac- 
companying the  same.  The  common  species  of  subpoena 
now  used  in  all  the  courts,  civil  and  criminal,  is  the  sub- 
poena ad  testificandum,  for  the  purpose  of  ordering  witnesses 
to  attend  upon  a  trial  or  other  judicial  examination,  and 
to  give  their  evidence  thereat.  It  generally  purports  to  be 
issued  by  tho  court,  to  be  signed  by  its  clerk,  and  sealed 
with  its  seal,  but  in  reality,  according  to  the  loose  practice 
prevailing  in  many  States,  it  is  issued  by  the  attorney.  It 
commands  the  person  to  whom  it  is  addressed  to  lay  aside 
all  excuses  and  pretences,  and  to  appear  before  the  court  or 
officer  at  the  time  and  place  mentioned,  and  testify  on  be- 
half of  the  party  issuing  it.  under  a  penalty  in  case  of  a 
neglect  to  comply  with  the  order.  A  variety  of  this  species 
is  termed  tho  subpoena  duces  tecum,  and  contains  an  ad- 
ditional clause  directing  the  witness  to  bring  with  him  into 
court  certain  books,  papers,  etc.,  in  his  possession  which 
may  be  useful  as  evidence.  Both  these  forms  are  compul- 
sory;  the  witness  must  obey  the  mandate,  and  it  is  for  the 
court  alone  to  decide  whether  his  evidence  or  the  docu- 
ments he  is  ordered  to  produce  aro  material  and  proper. 
If  the  witness  violates  tin?  command,  an  action  for  dam- 
ages may  be  maintained  against  him  by  the  party  who  is 
materially  injured  by  his  default.  Tho  subpoena  is  served 
by  exhibiting  the  original  to  the  witness  and  delivering  to 
him  a  copy  thereof,  and  paying  him  his  lawful  fce^  for 
travel  and  for  attendance.  Both  the  subpoena  ad  testifi- 
candum and  tho  subpoena  duces  tecum  may  be  used  by 
committees  of  legislatures  and  other  'jikis!  judicial  bodies 
lawfully  constituted  for  the  purpose  of  carrying  on  inves- 
tigations, as  well  as  by  courts  ami  magistrates. 

John  Norton  Pomf.roy. 

Subroga'tion  [Lat.  subrogate,  to  "substitute"],  in 
law,  is  the  substitution  of  another  person  in  the  place  of  an 
original  creditor,  to  whose  rights  and  remedies,  in  respect 
of  the  debt  and  against  the  debtor,  the  party  thus  substi- 
tuted becomes  entitled.  Tho  doctrine  of  subrogation  was 
borrowed  from  the  Roman  law  by  the  courts  of  equity,  and 
is  now  to  some  extent  recognized  and  enforced  bythecourts 
of  law;  it  is,  however,  a  part  of  the  equity  rather  than  of 
the  common-law  jurisprudence.  Although  the  substitution 
of  one  creditor  for  a  not  her  may  be  effected  by  contract,  yd 
tho    most    important    oases,   and    those   to    which    the   term 

"  subrogation  "  is  technically  applied,  result  immediately  by 
operation  of  the  law  itself  from  tin-  performance  of  certain 
acts  which  modify  tho  prior  relations  of  all  the  parties  in- 
terested. It  may  be  stated,  as  a  general  principle,  that 
whenever  a  person  secondarily  liable  lor  a  debt  pays  tin- 
same,  the  demand  is  not  thereby  absolutely  discharged,  but 

lie  at  Once  nnd  by  operation  of  the  equitable  dootrinfl     IK 
COOds  or  becomes  subrogated  to  all  the  rights,  remedies,  and 
securities  which  the  creditor   held   against  the  debtor  pri- 


marily liable,  anil  may  enforce  the  same  as  a  creditor  against 
such  debtor  in  order  to  reimburse  himself  for  the  outlay 
which  he  has  made  on  behalf  of  that  party.  The  following 
are  some  of  tho  most  common  and  important  instances 
which  result  from  an  application  of  this  general  principle 
to  different  facts  and  circumstances:  (1)  When  a  junior 
mortgagee  pays  the  debt  due  to  a  prior  mortgagee  of  the 
same  land,  he  becomes  entitled  to  the  prior  mortgage,  is  re- 
garded as  its  equitable  assignee,  and  can  compel  its  actual 
assignment  to  himself.  The  rule  applies  to  all  cases  where 
a  junior  creditor  pays  the  demand  of  a  prior  creditor ;  he 
succeeds  to  the  latter's  claim  and  is  entitled  to  ull  the  secu- 
rities held  for  its  enforcement.  (2)  When  one  of  several 
joint  debtors  pays  the  entire  demand,  he  is  entitled  to  a 
contribution  from  the  others  for  their  respective  shares,  and 
acquires  the  rights  and  securities  of  the  creditor  against 

111 rm.  (See  CONTRIBUTION.)  {'■'•)  The  principle  is  most  fre- 
quently applied  in  the  case  of  the  surety  who  pays  the  de- 
mand primarily  owing  by  his  principal  debtor.  He  is 
entitled  to  recover  their  contributory  shares  from  his  co- 
sureties, if  any,  and  the  entire  amount  which  he  has  ad- 
vanced from  his  principal.  To  aid  him  in  enforcing  these 
rights,  he  is  entitled  to  hold  and  use  all  the  collateral  >* ,  n 
rities  given  by  the  principal  debtor  to  the  creditor.  For 
example,  if  as  such  surety  he  pays  off  a  mortgage-debt,  he 
is  an  equitable  assignee  of  the  mortgage  itself.  If  the 
creditor  has  recovered  a  judgment  against  the  principal 
and  surety,  or  against  the  principal  alone,  and  the  surety 
pays  tin-  demand,  he  is  not  only  entitled  to  hold  this  judg- 
ment, but  he  is  permitted  to  enforce  it  by  execution  against 
tho  principal.  (Seethe  articles  SURETYSHIP  and  SuBSTII  ff- 
tion.)  John  Norton  PoKJCROY. 

Subscription,  a  legal  term  denoting  a  contract  by 
which  a  person  agrees  with  others  to  furnish  a  delinite  sum 
of  money  for  a  common  object.  Tho  validity  of  this  class 
of  contracts  is  of  difficult  enforcement  in  the  courts,  owing 
to  a  usual  indefiniteness  in  the  statement  of  the  conditions 
and  tho  lack  of  evidence  of  any  valid  consideration  for  the 
promise.  Subscriptions  for  charitable  objects  have,  how- 
ever, frequently  been  enforced  when  their  objects  are  clearly 
expressed  in  the  paper. 

Subsist'enee  of  Ar'mies.  In  densely-peopled  coun- 
tries there  will  almost  always  he  found  such  a  superfluity 
of  supplies  beyond  the  immediate  requirements  of  the  popu- 
lation that  a  great  army  may  subsist  upon  the  country  ; 
yet  even  here  the  bringing  of  supplies  to  a  considerable 
body  of  men  is  one  of  tho  highest  problems  of  the  art  of 
war,  for  an  interruption  in  the  operations  of  the  commis- 
sariat department  must  in  a  very  few  days  dissolve  the 
bravest  and  best  disciplined  army.  This  difficulty  is  greatly 
enhanced  when  an  army  is  on  the  march,  and  as  a  soldier 
cannot  carry  upon  his  person  food  for  more  than  about  a 
week,  provisions  and  supplies  must  be  sent  after  the  march- 
ing body  by  means  of  convoys  ;  and  these  are  always  s  Bjpe 
cial  object  of  attack  by  a  vigilant  enemy,  and  their  safety 
is  ono  of  the  first  objects  of  a  commander.  En  our  late  civil 
war  the  issue  of  the  most  important  campaigns  was  decided 
more  by  the  question  of  supplies  than  by  actual  combat  on 
the  battlefield.  The  Atlanta,  oampaign  was  a  series  of 
movements  of  which  the  main  object  of  the  T'nion  com- 
mander was  to  interrupt  the  communication  of  the  enemy 
with  his  sources  of  subsistence,  and  the  Confederate  general 
rarely  made  a  stand  except  for  the  purpose  of  defending 
his  line  of  supply.  So  in  the  final  operations  before  Rich- 
mond and  Petersburg,  nearly  all  the  operations  of  Gen. 
Grant  had  for  their  object  the  cutting  off  of  the  subsistence 
of  the  army  under  Gen.  Lee,  who.  in  fact,  only  abandoned 
his  intrenohments  when  he  could  no  longer  subsist  his  army  ; 
and  tho  final  surrender  of  the  remnant  of  the  Confederate 
force  was  mainly  owing  to  the  fact  that  supplies  for  a  few 
days  failed  to  reach  tin-  troops  in  their  retreat,  compelling 
them  to  halt,  and  finally  to  break  up  into  squads  to  procure 
food  in  an  exhausted  region.  With  subsistence  for  a  few 
days  nil  bin  their  reach,  the  Confederates  might  have  made 
good  their  retreat  into  Southern  Virginia  and  North  Caro- 
lina, where  they  might  have  protracted  the  contest  for  an 
Indefinite  period,    So  in  the  Franco-German  war,  Paris  was 

taken  less  by  force  of  arms  than  by  starving  out  I  he  army 
which  defended  the  city.  Since  the  introduction  of  rail- 
road <  the  problem  of  subsisting  an  army,  even  atadisi 

from  its  e;re:it  dlpfitS  of  supplied  hafl  been  greatly  simpli- 
fied.   (Sec  Ahmv  and  Commissariat.) 

Sub'stance    [Gr.  ou<r<.'a;    Lat.  substantia;    (lei.  Sub- 

stftnz]  appears  afi  a  philosophical  term  first  in  Aristotle,  "  lo- 
uses it  in  two  senses,  between  which  it  has  wavered  ever 
since.    Logically,  it  is  the  first oftfce categories  as  opposed  to 

I  lie  ..I  her  nine,  u  hi ch  arc  its  accidents  {aviifitti^KOTa).  I  tti  PC 
arc  first  and   second   essences,  the  tirsl    aln  iys  desi  plating 

singulars — <•.  g,  «  m<i»,  a  horse  ;  the  Bee i  being  general 

terms,  as  man,  horse  [Categ.   I'.i.     It    is  also  used  in  tho 
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sense  of  ebSo?  or  constituting  essence,  in  which  acceptation 
11  is  sometimes  rendered  into  Latin  by  essentia  {Metaph. 
I  V.  8).  The  logical  ov«'a  is  the  first  of  induction  (irpinov 
wAsiiim)\  the  metaphysical  oi™,  the  first  of  deduction 
(»piTo»«wfu.  Noneofthe  post-Aristotelian  philosophical 
schools  had  profundity  enough  to  require  the  category  of 
substance  until  the  rise  of  the  Neo-Platonists,  who  re- 
plied it.  Plotinns  criticises  Aristotle  rather  severely 
for  not  distinguishing  between  material  and  spiritual  sub- 
„  ,Mi\,  bk.  vi.).  as  he  himself  did.  Porphyry  and 
Simplicius  aocepted  the  Aristotelian  doctrine.  In  the  Mid- 
dle Vies  the  metaphysical  view  prevailed,  and  substance 
identified  variously  with  God.  person,  etc.  The  same 
is  true  of  modern  times,  dating  from  Descartes.  He  re- 
garded  substance  as  that  which  can  exist  independently  of 
anything  else,  and  Spinoza  (Bthic»,\.  def.  iii.)  as  "that 
which  is  in  itself  and  is  conceived  by  itself  "—a  definition 
h,  of  course,  identifies  it  with  God.  Leibnitz  identified 
with  substance  the  monads,  whereby  he  sought  to  reconcile 
the  dualism  of  Descartes  with  the  monism  of  Spinoza. 
Locke  looked  upon  substance  as  a  mere  imagined  substra- 
tum, holding  attributes  together,  but  did  not.  altogether 
deny  its  validity,  as  did  Hume  {Human  Nature,  pt.  i.  \  6). 
Kant  classed  substance  in  his  Transcendental  Table  of  the 
Concepts  of  the  Understanding  along  with  Cause  and  Com- 
munity under  the  head  of  Relation,  and  defined  its  scheme 
ae  the  "permanence  of  the  real  in  time"  (Critique  of  Pure 
Reason,  p.  iii..  Meiklejohn's  translation).  Hegel  defines 
substance  as  the  "  absolute,  as  relation  to  itself"  {Logik, 
2ter  Th.,  S.  1S5,  ed.  1834),  and  as  "the  unconditioned  es- 
sence) Wesen)  existing  in  and  for  itself,  as  being  immediate 
existence"  (Propsedeutik,  p.  105).  Mill  and  the  English 
school  mostly  follow  Locke.  In  the  orthodox  doctrine  of 
the  Trinity,  substance  is  used  of  the  essential  unity  of  the 
Divine  Being  as  distinct  from  the  tripersonality. 

Thomas  Davidson. 
Substitution  [Lat.  snletititlio],  a  term  in  theoretical 
chemistry  applied  alike  to  a  very  wide  range  of  phenomena 
or  transformations,  whose  identity  in  nature  is  in  some  cases 
more  than  doubtful.  The  simplest  cases  included  under 
the  term  are  those  in  which  one  element  presented  to  a 
compound  of  another,  under  appropriate  conditions,  expels 
or  eliminates  that  other  in  the  elementary  form,  taking  its 
place  in  the  new  compound  formed.  Instances  of  this  kind 
are  the  precipitation  of  metals  from  their  solutions  by  other 
metals,  expulsion  of  hydrogen  from  aqueous  acids  by  metals, 
the  decomposition  of  gaseous  or  vaporous  chlorides  by  oxy- 
gen at  elevated  temperatures,  chlorine  being  set  free;  and 
multitudes  of  others.  These  are  the  simplest  cases  of  sub- 
stitution, and  appear  to  have  suggested  the  word,  which  is 
here  decidedly  appropriate.  On  the  discovery,  however,  by 
Gay-Lussac  and  Dumas,  of  the  first  facts  relating  to  the 
reactions  between  elementary  chlorine  and  hydrocarbon 
compounds — facts  which  soon  multiplied  enormously  in  the 
hands  of  Laurent  and  others — an  analogy  seems  to  have 
been  assumed  with  the  above  real  cases  of  substitution,  and 
the  idea  arose  that  acidic  or  electro-negative  elements  could 
play  the  part,  when  substituted  therefor,  of  basylic  or  electro- 
positive elements.  From  that  time  the  electro-chemical 
ideas  which  Bcrzelius  had  begun  to  introduce  into  the 
science  were  dropped,  and  have  been  of  late  almost  alto- 
gether neglected.  Bcrzelius  and  his  school  protested,  and 
urged  that  in  these  supposed  substitutions  there  might  be 
really  complete  molecular  metamorphoses,  new  radicals 
being  formed  containing  chlorine;  but  the  discovery  that 
the  chlorine  in  chlorinated  hydrocarbon  compounds  might 
be  again  removed  anil  replaced  by  hydrogen,  by  the  action 
of  sodium-amalgam  (or  nascent  hydrogen  generally)  was 
regarded  as  establishing  the  views  of  Laurent,  and  hence 
arose  Dumas's  grand  type-theory,  according  to  which,  as 
now  interpreted,  substitution  may  take  place  in  any  com- 
pound, of  any  one  or  more  of  its  elements  or  radicals,  by 
any  other  element  -  or  radicals,  so  long  as  the  replacing  ele- 
ments or  radicals  have,  without  regard  to  position  in  the 
electro-chemical  scale,  the  same  amount  of  equivalency  or 
atomicity  as  those  displaced.  The  resulting  compound  is 
then  maintained  to  retain  the  same  type.  (Under  Volumes, 
Molecular,  some  facts  will  be  stated  looking  to  a  return, 
in  a  certain  measure,  to  the  track  followed  by  Berzelius.) 

In  mineral  chemistry  the  term  substitution  is  applied  to 
designate  the  admitted  fact  that  a  basylic  element  or  metal 
may  be  replaced,  in  equivalent  proportions,  by  certain  other 
basylic  elements,  without  changing  the  type,  so  long  as  the 
same  relations  of  proportion  remain  between  the  aggre- 
gate oxygen  belonging  severally  to  the  acids  and  to  the 
bases  that  are  present.  (See  Silicates,  Chemistry  or.) 
For  example,  the  general  formula  of  pyroxent  is  MO.SiOsi 
but,  according  to  the  views  held  by  Dana  and  other  leaders 
in  mineralogy,  a  pyroxene  might  exist  having  the  compo- 
sition (Ca.Mg.Mn.Fc.Naj.Kj.AlH.il;)' i. Sin-,  or  even  one 
more  complex  still,  in  which  the  sum  of  the  equivalencies 


of  all  the  elements  enclosed  in  the  brackets  would  be  that 
of  M,  or  of  one  equivalent  of  a  dyadic  metal.  Such  a 
oomplex  compound  should  still  have  the  crystalline  form, 
cleavage,  hardness,  and  some  other  characters,  of  pyroxene. 
It  is  not  to  be  denied,  however,  that  several  difficulties  en- 
viron this  mode  of  viewing  silicates  in  the  present  state  of 
our  knowledge.  Other  similar  cases  of  substitution  occur 
among  mineral  sulphides  and  arseniets,  in  which  iron,  co- 
balt, manganese,  nickel,  and  other  metals  replace  each  other 
in  equivalent  proportions,  without  alteration  of  species, 
while  antimony  and  bismuth  also  replace  arsenic,  and  se- 
lenium and  tellurium  replace  sulphur.       Henry  Wurtz. 

Substitution,  in  law,  denotes  the  putting  one  person 
in  tiie  place  of  another,  so  that  the  rights  anil  powers 
which  had  been  held  by  or  given  to  the  first  may  devolve 
upon  the  substitute.  For  example,  in  powers  of  attorney 
the  agent  appointed  thereby  is  often  clothed  with  an  ex- 
press power  of  ''substitution*' — that  is,  of  naming  a  del- 
egate who  can  act  in  his  own  place.  In  its  more  restricted 
and  technical  meaning  the  word  belonged  originally  to  the 
Roman  civil  law,  and  whenever  thus  used  at  the  present 
day  it  describes  certain  legal  facts  or  relations  which  are 
borrowed  directly  from  that  system  of  jurisprudence.  In 
such  special  senses  a  substitution  may  occur  in  several  dif- 
ferent modes:  (1)  When  through  some  act  or  proceeding  of 
his  own  a  person  is  substituted  in  place  of  one  who  was  an 
original  creditor,  and  assumes  bis  right  as  creditor  in  rela- 
tion to  the  debtor  and  the  debt.  The  most  familiar  exam- 
ple is  the  case  of  a  surety  who  pays  the  demand  for  which 
he  and  his  principal  are  bound,  and  thereby  acquires  the 
position  of  creditor  toward  that  principal.  The  name 
"subrogation"  is  now  more  commonly  given  to  this  spe- 
cies nf  substitution.  (2)  The  term  denotes  certain  forms 
of  devises  and  legacies  which  were  known  to  the  civil  law, 
and  signifies  the  putting  one  person  in  place  of  another,  so 
that  the  second  may  receive  the  testamentary  gift  instead 
of  the  first.  A  direct  substitution  occurred  when  a  legacy 
or  estate  was  given  to  A,  and  in  case  of  his  failure  to  take 
it,  then  to  B.  Another  form  permitted  the  substituted  heir 
or  legatee  to  take  the  gift  directly  from  the  first  beneficiary; 
and  it  occurred  when  the  testator  gave  his  estate  or  a  leg- 
acy to  A,  and  directed  that  the  latter  should  at  his  death  or 
at  some  other  time  transfer  the  same  to  B.  This  species  of 
substitution,  called  "fidei-commissary"  (fidei-commieea), 
was  undoubtedly  the  origin  of  the  uses  and  trusts  of  the 
English  and  American  law.  Jons  Norton  Pomeroy. 

Subtraction  [Lat.  subtrahere],  the  operation  of  find- 
ing from  two  given  quantities  a  third  which  added  to  the 
second  will  give  the  first.  The  first  is  called  the  minuend, 
the  second  is  the  subtrahend,  and  the  third  is  the  difference. 
In  arithmetical  subtraction  the  subtrahend  cannot  exceed 
the  minuend,  but  in  algebra  there  is  no  such  limitation. 
In  all  cases  of  algebraic  subtraction  the  difference  may  be 
found  by  changing  the  sign  of  the  subtrahend,  and  adding 
the  result  to  the  minuend.  To  distinguish  this  result  from 
the  arithmetical  difference,  already  explained,  it  is  called 
the  algebraic  difference.  \V.  G.  Peck. 

Sub'way,  a  passage  under  the  streets  of  a  city  for  the 
reception  of  sewer-pipes,  water-pipes,  gas-pipes,  tele- 
graph-wires, etc.  Subways  were  first  introduced  by  J.  W. 
Bazalgette.  C.  B.,  and  are  extensively  employed  in  London 
and  other  British  towns.  They  do  away  with  the  interrup- 
tion of  travel  during  the  repair  of  breakages,  but  the  first 
cost  is  very  considerable.  The  term  has  also  been  made  to 
include  passages  for  underground  street  railways. 
Success',  v.,  Stratford  tp.,  Coos  co.,  N.  H.  P.  5. 
Sucees'sion  [Lat.  successio~\.  (1)  As  an  original  tech- 
nical term  of  the  common  law,  this  word  describes  the 
quality  or  mode  by  which  subsequent  members  of  a  cor- 
poration acquire  the  property  and  other  rights  which  had 
been  held  by  a  different  and  prior  set  of  persons  who  were 
members  thereof.  The  power  of  perpetual  "  succession," 
by  which  the  artificial  body  is  kept  in  existence  as  one 
legal  being,  and  its  rights  are  transmitted  through  all  its 
changes  of  membership,  is  one  of  the  essential  attributes 
of  a  corporation.  (2)  An  entirely  different  meaning  of  the 
word  has  been  borrowed  from  the  Roman  law  by  many 
modern  English  and  American  text-writers,  and  is  applied 
by  them  to  describe  in  a  general  way  the  devolution  of 
estates  from  deceased  owners  upon  the  persons  who  by 
operation  of  law  or  by  will  become  the  recipients,  and  es- 
pecially such  devolution  of  personal  estates.  The  word 
was  a  technical  term  of  the  Roman  law,  and  has  thence 
passed  into  all  the  systems  founded  upon  that  ancient 
jurisprudence.  There  is  some  confusion  in  this  modern 
use  and  in  the  meanings  given  to  the  word.  Sometimes 
it  denotes  the  act  or  process  of  transmitting  the  estate  from 
the  deceased  to  the  recipients;  at  others,  the  right  to  such 
transmission  held  by  the  recipients:  and  at  others,  still, 
the  entire  estate  to  be  transmitted,  with  all  its  rights  and 
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liabilities,  regarded  as  a  single  legal  entity — "the  succes- 
sion." The  two  former  of  these  senses  were  embraced  to 
the  ftnccessio  of  the  Roman  law;  the  latter  was  expressed 
by  the  word  kmreditas — inheritance.  The  essential  con- 
ceptions which  entered  into  the  Roman  system  of  succes- 
sion were  the  following:  Upon  the  death  of  a  proprietor 
his  physical  being  alono  died;  his  legal  or  juridical  person 
survived,  and  passed  to  another  individual,  who  became,  the 
representative,  or,  as  it  were,  the  continuation  of  the  defunet. 
This  successor,  whether  a  single  person  or  more  than  one,  was 
Balled  the  "heir"  (hssrea).  The  entire  mass  of  property 
ami  other  rights  held  by  the  deceased,  and  the  entire  mass 
of  obligations  resting  upon  him,  were  considered  as  one 
legal  entity — a  universum  jus — and  constituted  the  inheri- 
tance [hssreditus).  This  inheritance  passed  to  and  rested 
in  the  heir,  and  its  passage  to  and  acquisition  by  him  was 
the  "succession."  The  essential  notion  of  a  succession 
consisted,  therefore,  in  there  being  no  change  in  the  legal 
subjert — in  the  legal  relations,  rights,  and  liabilities — but 
only  in  the  individual  to  whom  that  subject  and  those 
rights  and  duties  attached.  The  heir  succeeded  to  the  de- 
ceased, prolonged  his  legal  existence,  and  perpetuated  his 
legal  condition.  The  heir  thus  inherited  all  the  property 
and  claims  of  the  defunet,  and  became  chargeable  with  ail 
his  liabilities.  An  heir  might  be  appointed  in  two  different 
ways — either  by  will,  the  testamentary  heir,  or  in  case  of 
intestacy  ho  was  designated  by  the  law  the  legitimate  heir. 
A  Roman  will  had  little  resemblance  to  the  English  or 
American  testament;  it  simply  named  the  heir — whether 
one  person  or  more — and  perhaps  added  some  legacies, 
which  were  special  gifts  out  of  the  estate  to  particular  in- 
dividuals, chargeable  upon  the  heir,  and  which  ho  was 
bound  to  pay.  If  the  deceased  died  intestate,  the  heir  was 
selected  by  the  law  from  among  his  relatives — first,  the 
children  or  other  descendants,  and  in  their  absence  the 
nearest  of  the  collaterals,  according  to  settled  rules  estab- 
lishing the  degrees  of  relationship.  The  Roman  law  of 
succession  passed  through  many  progressive  phases.  In 
the  earliest  period  the  heir  was  bound  to  accept  the  inheri- 
tance with  all  its  burdens,  and  thus  became  liable  to  pay 
all  the  debts  of  the  deceased — a  liability  from  which  he 
could  not  escape.  At  a  later  period  the  law  was  modified 
so  as  to  relieve  certain  classes  of  heirs  from  this  forced  re- 
sponsibility. If  slaves  were  named  as  heirs  by  will,  they 
were  still  obliged  to  accept  the  inheritance  with  all  its  bur- 
dens, and  were  thence  denominated  "  necessary  heirs." 
To  all  other  classes  of  heirs  a  certain  time  was  given  after 
the  death  to  examine  into  the  condition  of  the  inheritance, 
and  to  elect  whether  they  would  accept  or  reject  it.  When, 
however,  they  once  accepted  and  assumed  the  character  of 
heirs,  the  full  responsibility  for  all  the  obligations  of  the 
deceased  devolved  upon  them.  The  ancient  rule  was  fur- 
ther relaxed  by  Justinian.  To  all  but  the  "necessary" 
heirs  was  given  the  benefit  of  an  inventory :  in  other  words, 
they  were  released  from  all  responsibility  for  the  debts  of 
tin-  defunct  beyond  the  amount  of  the  property  received 
with  the  inheritance.  After  the  Code  and  Pandects  had 
been  completed,  the  emperor  Justinian  in  the  115th,  118th, 
127th  Novell  remodelled  the  whole  system,  without,  how- 
ever, abandoning  the  fundamental  conceptions  upon  which 
it  was  bused,  lie  determined  in  particular  the  heirs  in 
cases  of  intestacy,  ascertained  the  different  degrees  among 
the  next  of  kin,  and  fixed  in  detail  the  portions  belonging 
to  each  in  various  contingencies.  Although  the  common- 
law  doctrine  of  descents  and  inheritance  of  land  was  de- 
rived wholly  from  the  feudal  institutions,  the  English 
statutes  of  distributions,  which  regulate  the  succession  to 
personal  property,  were  largely  patterned  after  this  latest 
legislation  of  the  Roman  emperor.  The  English  statutes 
have  in  Substance,  although  with  variations  in  detail,  hern 
generally  adopted  through  the  American  States.  In  the 
English  and  American  system  of  successions  the  adminis- 
trator or  executor,  so  far  as  his  legal  title  is  concerned, 
takes  the  place  of  the  Roman  heir.       John  X.  PoHEROY. 

Succession  Wars  were  the  natural  result  of  the  afa 
solute  monarchy,  and  became  of  a  portentous  frequency 
in  the  history  of  continental  Europe  in  the  eighteenth  ecn- 
turv.  Tin-  Spanish  succession  war  (1700-13)  was  followed 
by  the  Polish  (1733-38),  the  Austrian  [1740-48),  tin  Bo 
varian    (1777-79);    and    the    first    and    the    third    of    these 

wars  caused  an  immense  toes  of  life  and  property,  the  de- 
vastation of  some  of  the  mosl  prosperous  regions  of  Europe, 
an  I    unspeakable  sufferings   and  misery   in    thousands  of 
families.     Subsequently,  the  nonchalance  with  which  \a 
polo  on  treated   crowned  heads,    old   dynasties,  and    their 
pretended  rights  opened  people'-  minds  to  the  truth  of  the 
ideas  of  the  French  revolution,  and  in  the  nineteenth  oen 
tury  SUCOCSSion  wars,  in  the  strict  sense  of  Ihr  word — wars 
f'tr  merely  dynastic  purposes,  and  devoid  of  any  political] 
religious,  or  commercial  interest — have  become  an  iiupos 
sibility. 


The  Spanish  Succeanon  War. —  Charles  II.,  king  of 
Spain  (1665-1700),  had  no  children  and  QO  collateral  male 
heirs,  but,  according  to  Castilian  law,  females  were  com- 
petent of  Kucrcssioii,  and  then-  e\i-ted  two  female  line,  of 
the  royal  house  of  Spain,  represented  by  the  two  most 
powerful  dynasties  of  Europe,  the  Bourbon  in  Frame  and 
the  Hapsburg  in  Austria.  Louis  XIV.,  king  of  Prance, 
was  a  son  of  Anne  of  Austria,  the  eldest  daughter  of  Philip 
III.,  and  married  .Maria  Theresa,  the  eldest  daughter  or 
Philip  IV.;  Leopold  I.,  emperor  of  Germany,  was  a  son 
of  Maria  Anne,  the  youngest  daughter  of  Philip  III.,  and 
married  Margaret  Theresa,  the  youngest  daughter  of 
Philip  IV.  Thus  far.  the  French  line  had  the  preference, 
being  the  oldest,  but  both  the  Spanish  princesses  who 
went  to  France  had  formally  renounced  their  claims  to  the 
Spanish  crown,  while  those  who  went  to  Austria  had  not  — 
a  circumstance  which  much  embarrassed  Louis  XIV.  in  his 
ambitious  schemes,  though  without  restraining  him  from 
pursuing  his  goal.  To  the  other  European  powers  the  ques- 
tion was  also  of  great  interest.  The  Spanish  monarchy 
comprised,  besides  Spain,  Sicily,  Naples.  Sardinia.  .Milan, 
the  Spanish  Netherlands,  nearly  corresponding  to  the  pres- 
ent Belgium,  and  vast  possessions  in  America.  A  union 
between  these  dominions  and  either  France  or  Austria 
would  look  very  much  like  the  beginning  of  a  universal 
monarchy,  and  threaten  the  very  existence  of  the  other 
European  powers.  Both  the  candidates  were  aware  of 
this  difficulty,  and  neither  of  them  put  forth  his  elaims 
in  his  own  name,  but  both  in  that  of  some  collateral  heir: 
Louis  XIV.  contended  for  his  second  grandson,  I'hilip  of 
Anjou;  Leopold  I.  for  his  second  son,  Archduke  Charles. 
Meanwhile,  a  solution  of  the  question  was  found  and  agreed 
upon.  Leopold  I.  had  a  daughter,  -Maria  Antonia,  who 
had  married  Maximilian  II.,  elector  of  Bavaria,  and  homo 
a  son,  Joseph  Ferdinand,  and  this  son  was  chosen  heir- 
apparent  by  Charles  II.  and  the  Spanish  Cortes,  and 
acknowledged  by  France  and  Austria;  but  on  Feb.  6,  1699, 
he  suddenly  died,  and  the  question  was  reopened.  In  the 
intrigues  which  now  ensued  Louis  XIV.  was  victorious, 
and  on  Oct.  2,  1700,  Charles  II.  made  a  will  by  which  he 
bequeathed  all  his  dominions  to  Philip  of  Anjou.  Shortly 
after  (Nov.  1,  1700)  he  died,  and  Philip  immediately  re- 
paired to  Spain,  and  was  accepted  by  the  Spanish  people 
as  king,  and  also  acknowledged  by  the  other  European 
powers  with  the  exception  of  Austria,  wdiich  began  hostili- 
ties immediately  in  Northern  Italy.  But  hhvi^>  made 
Louis  XIV.  incautious.  His  most  difficult  adversary  was 
William  III.  of  England,  at  once  the  shrewdest  ami  the 
most  irritated;  and  him  he  provoked  in  a  manner  which 
could  not  be  forgiven.  When  he  sent  his  grandson  to 
Spain,  he  told  him  never  to  forget  that  he  was  a  French- 
man. Shortly  after,  he  began  to  regulate  his  northern  fron- 
tier, thus  approaching  Holland,  of  which  William  II  I.  was 
stallholder.  Finally,  when  the  deposed  and  exiled  king, 
James  II., died  at  St.  Germain  (Sept.  10,  1 70 1  i.  Louis  XIV. 
formally  acknowledger!  his  son,  the  elder  Pretender,  as  king 
of  England.  William  III.  now  formed  an  alliance  between 
England,  Holland,  Hanover,  ami  Austria,  which  was  after- 
ward joined  by  Prussia,  the  German  empire,  and  Portugal, 
against  France,  which  found  no  other  allies  than  the  prinoo- 
archl.ishop  of  Cologne,  the  electoi  of  liavaria,  and,  for  a 
time,  the  duke  of  Savoy.  For  more  than  Ten  years  the 
war  was  carried  on  in  four  different  places — Catalonia, 
the  valley  of  the  Po,  the  Rhine  countries,  and  the  Span- 
ish Netherlands.  In  Spain  the  French  were  generally 
successful.  In  1701  the  archduke  Charles  landed  at  Lis- 
bon,  and  invaded  Spain  from  the  W.  with  an  army  com- 
posed of  Dutch,  British,  and  Portuguese  troops.  At  the 
samo  time,    Mordaunt    took    Barcelona,   and    penetrated 

from  the  E.  into  the  country.  The  French  were  defeat- 
ed and  driven  across  the  Pyrenees.  But  under  the  com- 
mand of  the  duke  of  Berwick  they  soon  retrieved  their 
failures,  and  when   (in    1707)  Mordaunt,  whose  vanity  and 

tlimsincss  provoked  the  archduke,  left  Spain,  they  again 
became  masters  of  the  country  after  the  brilliant  victory 
at  Alman/a,  Apr.  2.">,  1707.  In  1710,  Berwick  was  recalled, 
and  Charles  once  more  succeeded  in  occupying  Madrid  and 
drii  ing  the  Prenob  hack  across  the  Pyrenees,  hut  Vendomo 
now  took  th minand.  and  in  R  shoi  I  m  I  rapid  campaign 

routed  the  English  under  Stanhope  and  the  Germans  un- 
der Btarhemberg,  carried  the  king  hack  to  Madrid,  and  put 
an  end  to  the  war  in  Spain.  More  dangerOUS  WUS  the  Btrug- 
gle  at  the  other  points.  In  Italy  the  war  commenced  in 
1701,  and  the  Austriana  under  Prince  fiugene  conquered 
Milan  ami  .Mantua.  But  in  1703,  Prince  Eugene  was  re- 
called on  account  of  the  rebellion  in  Hungon  under  I  i 
cis  11.  Bakoe/v.  an  intriguer  of  Louie  XIV..  and  Ven- 
d6mewas  placed  at  the  head  of  the  Prench  army.  Tho 
result  was,  that  in  a  short  time  the  kustrians  lost  all 
their  conquests,  and  were  aide  to  hold  only  n  few  points 
on  the  Po.    After  tho  battle  of  Rami  Hies,  however,  Ven- 
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d&me  was  removed  to  the  army  of  the  Rhine,  and  Prince 
Eugene  returned  to  Italy.  A  complete  change  iniine- 
diately  took  place  in  the  fortunes  of  the  two  armies,  and 
after  being  totally  runted  in  the  battle  of  Turin  (Sept.  7, 
1708)  the  French  were  compelled  to  withdraw  altogether 
from  Italv.  Prince  Eugene  even  penetrated  into  Southern 
France  and  besieged  Toulon,  though  In  vain.  At  the  same 
time  the  English  had  conquered  Sardinia,  the  Austrians 
Naples,  and  the  only  one  of  her  great  Italian  possessions 
which  Spain  still  retained  was  Sicily.  But  the  decisive 
battles  were  fought  on  the  northern  and  north-eastern  fron- 
n  nf  France.  In  1702  a  French  army  under  Villars 
crossed  the  Rhine  and  united  with  the  Bavarian  army  un- 
der the  command  of  the  elector  himself.  But  in  June,  1703, 
the  elector  again  separated,  having  formed  a  plan  of  pene- 
trating through  the  Tyrol  and  joining  VendOme  in  Italy. 
The  Tyrolean  diversion  was  very  disastrous,  and  Villars 
recrossed  the  Rhine  in  disgust.  Meanwhile,  the  duke  of 
Marlborough  approached  at  the  head  of  a  Dutch-British 
army,  carrying  one  fortified  point  in  the  Spanish  Nether- 
lands after  another,  and  defeating  the  French-Bavarian 
army  at  Sehnellenberge  July  2,  1704,  while  Prince  Eugene 
forced  his  way  up  the  plains  between  the  Black  Forest  and 
the  Rhine.  A  junction  between  Eugene  and  Marlborough 
was  effected,  and  the  French-Bavarian  army  was  com- 
pletely routed  at  Hochstadt  (or  Blenheim)  Aug.  13,  1704. 
Still  greater  disasters  followed.  Villeroi  was  defeated  at 
Ramiliies,   May   23,    1706;  Vend&me  at  Oudenarde,  July 

II,  170s ;  Villars  at  Malplaquet,  Sept.  11,  1709;  and  the 
French  gained  no  victories  where  Marlborough  or  Eugene 
commanded.  One  fortress  after  another  fell,  and  the  French 
frontier  lay  open.  Under  these  circumstances  Louis  XIV. 
asked  for  peace,  but  the  demands  of  the  allies  were  too 
humiliating  ;  and  although  France  was  nearly  exhausted, 
the  old  king  was  preparing  for  a  new  onset  when  a  series 
of  fortunate  circumstances  suddenly  turned  the  scales  in 
his  favor.  In  Sept.,  1710.  the  Tories  came  into  power  in 
England  with  Bolingbroke,  and  the  great  Whig  general, 
the  duke  of  Marlborough,  was  not  looked  upon  with  much 
sympathy  by  the  new  government.  The  emperor  Joseph 
I.,  the  eldest  son  of  Leopold  I.,  died  without  male  issue 
Apr.  17,  1711,  and  his  brother.  Archduke  Charles,  suc- 
ceeded him  as  Charles  VI.  But  a  direct  union  between 
Austria  and  Spain  was  as  much  dreaded  by  England  and 
the  other  European  powers  as  one  between  Spain  and 
France,  and  by  his  accession  to  the  imperial  throne  Charles 
lost  all  his  allies.  A  congress  was  opened  in  Utrecht  Jan. 
29,  1712,  and  on  Apr.  11,  1713,  treaties  of  peace  were 
signed  between  France,  England,  Holland,  Prussia,  Savoy, 
and  Portugal,  by  which  it  was  stipulated  that  the  two 
lines  of  the  Bourbon  house,  the  French  and  the  Spanish, 
should  renounce  all  claims  of  inheriting  from  each  other, 
and  the  two  crowns  should  never  be  held  by  the  same  per- 
son. On  July  13,  1713,  Spain  made  peace  with  England  and. 
Savoy;  June  26,  1714,  with  Holland;  Feb.  6,  1715,  with 
Portugal:  and  finally,  by  the  treaties  of  Rastadt  (Mar.  6, 
1714)  and  Baden  (Sept.  7,  1714),  peace  was  concluded  be- 
tween Spain  and  France  on  the  one  side  and  Austria  on  the 
other.  Spain  ceded  all  its  Italian  and  Dutch  possessions  to 
Austria,  nnd  Gibraltar  and  Minorca  to  England. 

The  Polish  Succession  War. — After  the  death  of  Au- 
gustus II.,  king  of  Poland  and  elector  of  Saxony,  Feb.  1, 
173;'.,  one  party  of  the  Polish  people  wished  to  recall 
Stanislaus  Lezczynski,  who  lived  in  exile  in  France,  while 
another  declared  for  the  son  of  the  late  monarch,  Augustus 

III.  The  former  was  supported  by  France,  the  latter  by 
Russia  and  Austria,  and  the  contest  was  decided  by  a  Rus- 
sian army  which  invaded  Poland  and  expelled  Stanislaus. 
By  the  Peace  of  Vienna  (Oct.  3,  1735)  Augustus  III.  was 
placed  on  the  Polish  throne,  and  Stanislaus  received  the 
duchy  of  Lorraine  as  a  pension. 

The  Aiis-trim,  Succession  War. — As  the  emperor  Charles 
VI.  had  no  male  heirs,  it  was  the  sole  purpose  of  all  his 
diplomatic  negotiations  during  the  latter  part  of  his  reign 
to  obtain  the  accession  of  all  the  powers  concerned  to  the 
Pragmatic  Sanction,  by  which  it  was  stipulated  that  after 
his  death  all  the  Austrian  possessions,  comprising,  besides 
Austria  proper,  Bohemia,  Hungary,  Northern  Italy,  and 
the  so-called  Spanish  Netherlands,  should  bo  transferred 
undivided  to  his  eldest  daughter.  Maria  Theresa,  who  was 
married  to  the  grand  duke  Francis  Stephan  of  Tuscany. 
The  nearest  claimant  to  the  Austrian  inheritance,  the  elec- 
tor of  Bavaria,  Charles  Albert,  descending  from  Anne,  a 
daughter  of  Ferdinand  I.,  never  gave  his  consent  to  the 
Pragmatic  Sanction,  and  when  Charles  VI.  died  (Oct.  20, 
1740)  a  general  desire  was  manifested  among  the  other 
European  powers  to  break  up  the  Austrian  state  and  divide 
its  dominions.  Spain  demanded  the  Italian  territories; 
Augustus  III.,  married  t-i  tin-  eldest  daughter  of  the  em- 
peror Joseph  I.,  demanded  Bohemia,  etc.;  and  Prance  was 
more  than  willing  to  see  its  old  enemy,  the  house  of  Haps- 


burg,  humiliated.  Availing  himself  of  this  feeling,  Fred- 
erick II.  of  Prussia  marched  his  army  into  Silesia  in  Bee., 
1740,  and  began  the  first  Silesian  war,  which  became  the 
signal  of  a  general  attack.  His  claims  to  Silesia  were 
neither  better  nor  worse  than  such  claims  generally  are, 
but  the  manner  in  which  he  enforced  them  was  such  that 
a  man  who  in  private  life  would  employ  such  measures 
would  no  doubt  soon  be  put  in  jail.  Even  in  the  diplo- 
matic world  his  barefaced  ambition  astonished  people, 
though  they  did  not  hesitate  to  follow  his  example.  On 
May  IS,  1741,  a  coalition  was  formed  at  Nymphenburg, 
near  Munich,  between  France,  Spain,  and  Bavaria,  and 
soon  after  Prussia,  Saxony,  Sardinia,  and  Naples  joined 
it.  A  French-Bavarian  army  under  the  command  of  Belle- 
isle  invaded  Upper  Austria  and  took  Linz,  and  penetrated 
thence  into  Bohemia  and  occupied  Prague.  Another  French 
army  approached  the  Austrian  Netherlands,  and  a  Spanish- 
Neapolitan  army  attacked  the  Austrian  possessions  in 
Italy.  On  Jan.  24,  1742.  the  elector  of  Bavaria,  Charles 
Albert,  was  crowned  emperor  of  Germany  in  Frankfort, 
under  the  name  of  Charles  VII.  In  Austria  the  situation 
was  nearly  desperate.  The  finances  were  in  disorder  and 
utterly  exhausted ;  the  army  was  disorganized,  and  all 
resistance  seemed  impossible.  In  this  emergency  Maria 
Theresa,  fleeing  from  Vienna,  repaired  to  Presburg,  con- 
voked the  Hungarian  diet,  addressed  it  in  person  (Sept.  11, 
1741),  setting  forth  in  a  simple,  natural,  undiplomatic  way 
how  the  world  treated  her,  and  what  she  wanted  the  Hunga- 
rians to  do  for  her:  and  such  a  yell  of  enthusiastic  cries, 
such  a  peal  of  clanging  arms,  answered  her  that  the  young 
queen  fainted  on  her  throne.  But  a  few  weeks  later,  50,000 
Magyars  galloped  toward  the  theatre  of  war;  Upper  Aus- 
tria was  cleared;  the  queen  returned  safely  to  Vienna; 
Bavaria  was  invaded;  and  on  the  very  day  when  the  new 
emperor  was  crowned,  his  capital.  Munich,  was  taken  and 
the  Magyar  horsemen  encamped  in  his  bedroom.  In  Eng- 
land, Maria  Theresa  found  a  good  ally.  The  English  gov- 
ernment immediately  furnished  her  with  money,  and  ne- 
gotiated a  peace  between  her  and  her  most  dangerous  en- 
emy, Frederick  II.,  by  which  she  ceded  Silesia,  but  got  her 
armies  free  to  be  used  against  the  French.  Belleisle  was 
compelled  to  leave  Prague  and  retreat  behind  the  Eger. 
An  English  fleet  appeared  before  Naples  and  compelled 
the  king  to  withdraw  his  troops  from  the  Austrian  domin- 
ions in  Italy.  An  English-Austrian  army  was  formed  in 
the  Netherlands  under  the  command  of  George  II.,  and 
defeated  the  French  under  Noailles  at  Dettingen  June  27, 
1743.  In  September  of  the  same  year  Sardinia  was  bribed 
to  leave  the  coalition  by  a  promise  of  a  small  extension  of 
her  territory,  and  in  December,  Saxony  too  joined  Austria. 
The  whole  of  Bavaria  was  conquered,  and  in  the  spring 
of  1744  the  Austrian  army  crossed  the  Rhine  and  pene- 
trated into  Alsace.  This  extraordinary  success  made  Fred- 
erick II.  uneasy.  He  knew  very  well  that  if  Austria  came 
out  of  tho  contest  completely  victorious,  he  would  be  called 
to  account  for  his  robbery  of  Silesia,  and  he  determined  to 
try  to  turn  the  scales  before  it  should  prove  too  late.  In 
Aug.,  1744,  he  began  the  second  Silesian  war  for  the  *' de- 
fence of  the  German  empire  and  its  representative."  At 
the  same  time  a  reverse  took  place  in  the  Austrian  fortunes 
at  other  points  of  the  contest.  In  Upper  Italy  a  French 
army  joined  the  Spanish,  and  fought  with  great  success, 
and  in  the  Netherlands,  Maurice  of  Saxony  (generally 
known  as  Marshal  Saxe)  began  his  brilliant  campaign 
with  the  victory  at  Fontenoy,  May  12,  1745.  Soon,  how- 
ever, events  occurred  which  gradually  prepared  people's 
minds  for  peace.  On  Jan.  20,  1745,  the  unhappy  emperor, 
Charles  VII.,  died  ;  on  Apr.  22  his  son,  Maximilian  Joseph, 
concluded  peace  with  Austria,  and  renounced  all  his  claims 
to  the  Hapsburg  inheritance;  on  Sept.  13  the  husband  of 
Maria  Theresa  was  elected  emperor  of  Germany  under  the 
name  of  Francis  I.  Frederick  II.  had  become  thoroughly 
disgusted  with  his  allies,  the  French,  and  in  the  death  of 
Charles  VII.  he  found  an  opportunity  of  retiring  from  the 
coalition;  peace  was  concluded  between  Prussia  and  Aus- 
tria on  Dec.  25,  1745.  On  July  9,  1746,  Philip  V.  of  Spain 
died;  his  wife,  Elizabeth  of  Parma,  the  '*  arch-plotter," 
now  lost  her  influence,  and  her  ambitious  desires  of  form- 
ing an  Italian  principality  for  her  younger  son,  which 
hitherto  had  acted  as  one  of  the  principal  fomentations  of 
the  war,  found  no  great  sympathy  with  the  new  Spanish 
government.  France  itself  became  inclined  to  peace. 
Marsha]  Saxe  gained  brilliant  victories  in  the  Netherlands 
—at  Rancoux,  Oct.  11,  1746;  at  Laffeld,  July  2,  1747— and 
penetrated  into  Holland,  where  he  took  Bergen-op-Zoom 
and  Maestricht.  But  the  English  had  nearly  destroyed 
the  French  shipping  and  conquered  many  French  colonies, 
and  when  Russia,  in  June,  1747,  joined  Austria  and  sent 
an  auxiliary  army  to  Germany,  France  was  willing  to  make 
peace.  A  congress  was  opened  at  Aix-la-Chapelle  in  the 
spring  of  1748,  and  on  Oct.  IS,  174S,  the  final  treaty  of 
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peace  was  signed.  Elizabeth  of  Parma  carried  her  point 
— Austria  was  compelled  to  cede  Parma,  Piacenza,  and 
Guastalla  to  her  son,  Don  Philip. 

The  Bavarian  Succession  War,  also  called  the  Potato 
War,  because  it  was  carried  out  without  any  fighting,  tunic 
place  after  the  death  of  the  elector  Maximilian  Joseph, 
Dec.  30,  1777.  He  left  no  male  issue,  and  the  Bavarian 
possessions  now  fell  to  a  collateral  lino  of  the  house  of 
Wittelsbach,  represented  by  Charles  Theodore  of  the  Pala- 
tinate. His  claims  were  contested,  however,  by  Saxony, 
Mecklenburg,  and  Austria,  and  in  order  to  secure  at  least 
some  portion  of  the  inheritance,  Charles  Theodore,  who 
had  no  legitimate  children,  and  chiefly  wished  to  come  into 
power  in  order  to  provide  for  his  many  illegitimate  BODS, 
made  an  agreement  with  Austria  by  which  ho  surrendered 
to  her  Lower  Bavaria.  Against  this  extension  of  the  Aus- 
trian territory  in  Germany,  Frederick  II.  protested  in  a 
most  energetic  manner,  thereby  inaugurating  that  policy 
which  in  our  days  has  made  Prussia  great,  and  by  the 
Peace  of  Teschen  (May  13,  1779)  Austria  only  retained  a 
few  insignificant  districts.  Clemens  PETERSEN. 

Succin'ic  Acid  [Lat.  succinwn,  "amber;"  Ger.  Bern- 
tteinsilnre],  one  of  the  dibasic  O4  series  of  homologues,  of 
which  oxalic  acid  is  the  first  member.  Its  composition  is 
C4II0O4,  and  in  constitution  it  is  probably  O4.C3.2H3C.H3, 
differing  from  oxalic  acid  (O4.C2.II2)  by  two  molecules  of 
homologen.  The  difference  of  molecular  volumes  confirms 
this.  By  Housemann's  experimental  density  of  sublimed 
oxalic  acid  =  2.,  this  has  volume  =  45000,  and  by  Riehter's 
figure  for  succinic  acid  =  1.55,  this  has  volume  =  78129. 
The  difference  is  31129,  while  twice  the  cube  of  25  =  .'11250. 
(See  Volumes,  Molecular.)  Succinic  acid  was  known  to 
the  ancients  as  volatile  salt  of  amber,  from  which  it  is  ob- 
tainable by  distillation.  It  is  found  ready  formed  in  sev- 
eral plants,  and  even  in  animal  bodies.  It  has  been  iden- 
tified in  the  urine  of  dogs  and  rabbits.  It  is  formed,  with 
Suberic  Acin  (which  see)  and  others  of  this  homologous 
series,  by  the  action  of  nitric  acid  on  fatty  substances. 
Pasteur  found  that  it  is  an  invariable  product  of  the  acetic 
fermentation  of  alcoholic  liquids.  Many  other  organic 
transformations  engender  it.  It  is  found  in  the  watery- 
part  of  the  products  of  the  distillation  of  amber,  in  solu- 
tion, and  crystallizes  out  by  cooling.  Warming  with  nitric 
acid  will  destroy  the  impurities,  and  enable  pure  succinic 
acid  to  bo  obtained  by  recrystallization.  It  is,  however, 
obtainable  much  more  cheaply  from  Malic  Acid  (which 
see),  or  rather  from  crude  calcic  malate,  prepared  from  the 
mountain-ash  berries.  This  is  fermented  with  yeast  or 
rotten  cheese,  and  the  caleie  succinate  formed  decomposed 
by  sulphuric  acid.  Succinic  acid  crystallizes  well,  and  is 
soluble  in  5  parts  of  cold  water.  It  melts  at  356°  F.,  and 
boils  at  455°  F.,  and  is  decomposed  with  formation  of 
water  and  another  body,  C4H4O3,  regarded  as  anhydrous 
succinic  acid. 

Succinates. — There  are  neutral  and  acid  succinates,  form- 
ed by  tho  replacement  of  either  both  or  only  one  of  the  two 
molecules  of  metalloidal  II  in  the  constitutional  formula 
above.  The  alkalic  and  magnesic  succinates  are  soluble 
in  water,  while  those  of  calcium  and  other  dyads,  and  of 
alumina  and  ferric  oxide,  are  insoluble.  Tho  precipitate 
formed  with  ferric  solutions,  when  neutral,  is  very  much 
like  that  formed  by  benzoic  acid.  Succinate  of  ammonia 
is  a  salt  used  in  the  laboratory  as  a  reagent,  chiefly  in  cer- 
tain separations  of  iron  from  other  substances.  Succinic 
aciil  and  succinates  have  been  used  in  medicine,  but  are 
not  now  regarded  as  possessing  any  marked  virtues. 

Henry  Wuutz. 

Succory.    See  Chicory. 

Suchet'  (Louis  Gabriel),  duke  of  Albufrra  and  mar- 
Bhal  of  the  Empire,  b.  at  Lyons  Mar.  2.  1770.  According 
to  O'Moara,  Napoleon,  when  asked  which  tvas  the  ablest  of 
his  generals,  replied,  "It  is  hard  to  answer,  but  I  am  in- 
clined to  say  Suchet."  Entering  the  army  in  1702,  ho 
served  under  lion  apart  e,  Prune,  Massena,  Joubert,  and 
Moreau  in  the  campaigns  in  Italy  and  Switzerland,  pass- 
ing through  the  grades  of  chef  de  batailion  t  major),  colonel, 
general  of  brigade,  of  division,  to  that  of  lientcn:int  -general 
before  the  age  of  thirty.  Subsequently,  he  distinguished 
himself  at  film,  .Tenn,  and  Austerlita.  Under  orders  of 
Lannes  ho  served  (with  the  5th  corps)  nt  the  siege  of  Sara- 
gossa,  and  was  designated  by  him  to  Napoleon  DD  his  de- 
parture for  the  command  in  Aragon.  In  ibis  hitter  ca- 
pacity he  entered  on  the  career  trhiob  earned  him  In-  fame 
and  the  appreciation  of  Napoleon,  as  above  expre  1 
A  series  of  battles  and  sieges  [of  Ltirida,  Mequinensa, Tor 
tosa,  Tarragona)  gained  for  him  the  baton  of  marichal 
(^empire  (July  8,  1811),  and  after  tho  battlo  of  Atl.ul.1.1 
(see  Ai  in  i-'kra)  and  the  siege  and  capture  of  Valeuri.i  in 
eluding  that  of  the  Spanish  army,  comprising  the  besl  gen 
erals  and  all  the  regular  troops  which  remained  to  Spain  1, 


he  was  created  due  d'Albufera  (Jan.  24, 1812).  The  great- 
ness of  Suchet  as  a  soldier  was  equalled  by  his  wisdom  as 
an  administrator  and  ruler  of  conquered  provinces.  Napo- 
leon said  that  if  he  had  hail  two  SuohetS  in  Spain,  "  he  would 
have  not  only  conquered  the  Peninsula,  but  preserved  it." 
"  It  is  their  misfortune,"  ho  added,  ••  that  sovereigns  can- 
not improvise  for  their  needs  men  like  him."  The  Memoirea 
•In  Marichal  Suchet,  sur  sea  Gampagnee  en  Espagne,  form 
One  of  the  classics  of  military  literature.  I».  at  .Marseilles 
Jan.  8,  1826.  J.  (J.  Barnard. 

Snckasun'ny,  or  Succasmma,  p. -v.,  Roxbury  tip., 

Morris  co.,  N.  J.,  on  Delaware  Lackawanna  ami  Western 
K.  R. 

Suck'er,  a  name  given  to  a  number  of  very  different 
kinds  of  fishes,  and  from  no  resemblance  to  each  other,  but 
simply  because  they  "  suck  "  in  some  way  or  other.  1.  In 
the  U.  S.  and  Canada  in  the  interior  it  is  applied  to  mem- 
bers of  the  family  Catastomidfle, which  have  Bmall  mouths, 
into  which  they  take  their  food  by  a  kind  of  suction.  The 
species  are  quite  numerous.  (See  C'a  i  ASTOM  in  .1:,  in  Appen- 
dix.) 2.  Along  portions  of  the  coast  (e.g.  Buzzard's  Hay) 
tho  term  is  applied  to  the  species  of  Eeheneidida1,  which 
are  characterized  by  a  flat  ovate  suctorial  disk  on  the  top  of 
the  head  and  front  of  the  back,  and  which  is  homologous 
with  the  first  dorsal  fin  of  other  fishes.  By  means  of  this 
disk  they  suck  and  cling  with  great  tenacity  to  other  larger 
fishes  (especially  species  of  sharks),  and  are  to  some  extent 
parasites.  (See  RemorA  and  E<hi;m:m>.k.  in  APPENDIX.) 
;'..  In  England  the  name  is  given  to  representatives  of 
the  families  Cyclopterida?,  Liparidida1,  and  Grobiesoeidas. 
These  have  the  ventral  fins  peculiarly  modified  and  adapted 
for  adhering  to  rocks  and  other  bodies.  The  species  arc 
quite  numerous,  and  each  family  is  represented  on  tho 
coast  of  the  U.  S.j  but  the  American  species  (except  the 
Oyclopterm  lumpua)  are  not  known  under  any  popular 
names.  Theodore  Gill. 

Suck'ling  (Sir  John),  b.  at  Whitton,  Middlesex,  in 
1609  ;  was  educated  at  Trinity  College,  Cambridge,  and 
inherited  a 'great  fortune  from  his  father,  who  had  been 
comptroller  of  the  royal  household.  In  1631—32  he  offered 
his  services  as  a  volunteer  to  Gustavus  Adolphus,  king  of 
Sweden,  who  was  waging  war  against  the  emperor  of  tier- 
many.  Returning  to  England,  he  was  attached  to  the  court 
of  Charles  I.,  and  in  1639  equipped  a  troop  of  horse  for 
the  royal  service  against  the  Scotch.  In  ll>40  he  was 
elected  to  the  Long  Parliament,  bat  was  obliged  to  lice 
to  France  in  consequence  of  his  complicity  in  a  plot  to 
rescue  the  earl  of  Strafford  from  the  Tower.  His  works, 
most  of  them  first  published  after  his  death,  include  four 
plays,  a  number  of  songs  (of  which  two  or  three  are 
among  the  finest  in  the  language),  some  Letters,  and  An 
Arc, unit  of  Religion  l>;i  Reason.  A  complete  edition  of  his 
Poem*,  Plays,  and  Remains  was  published  in  1*7  1.  D.  in 
Paris  about  1642. 

Sucre,  cap.  of  Bolivia.     See  Chuqi'isaca. 

Suc're,  de  (Antonio  Jose),  b.  in  Cumana,  Venezuela, 
in  1793;  was  educated  at  Caracas;  joined  tho  revolt 
against  the  Spaniards  in  1811 J  was  made  brigadier-gen- 
eral in  1819,  and  in  May,  1*22,  won  the  victory  of  Pichin- 
cha,  which  compelled  the  Spaniards  to  evacuate  Quito,  in 
1823  ho  led  a  force  from  Colombia  to  Peru  :  found  Lima  in 
possession  of  the  Spaniards,  and  was  shot  up  in  Callao 
until  the  successes  of  Santa  Cruz  compelled  them  to  aban- 
don Lima.  In  1S24  he  won  the  victory  of  Ayaeucho, 
which  secured  the  independence  of  Peru,  and  finally  of 
Bolivia,  of  which  he  was  made  president  in  is2fi.  An  in- 
surrection broke  out  in  1827,  and  in  1828,  Sucre  was  driven 
from  the  country  by  Gainarra,  but  returned  at  the  head  of 
a  Colombian  army  and  reinstated  himself.  In  1830,  hav- 
ing apparently  pacified  Bolivia,  ho  went  as  commissioner 
to  propose  friendly  relations  with  Venezuela,  ami  while 
on  his  way  back  to  Quito  was  assassinated  near  Pasto,  in 
Ecuador,  in  June,  1830. 

s  1 1  < I ;  1  in  in.i  fplu.  of  Kit't'tiit'it,  from  the  Lat.  sudare,  to 
«  a  weal  "],  a  line  eruption  of  vesicles  on  tho  skin.     Their 

appearance  is  Often  accompanied  by  profuse  sweating, 
whence  the  name.  They  may  appear  in  oomparath  8 
health,  but  are  not  important  except  when  they  arc  symp- 
toms of  some  of  the  levers. 

Sudan.     See  BOODAV. 

Sudbury,  town  of  England,  county  of  Suffolk,  on  tho 
Stour,  has  some  manufactures  of  silk  and  some  malting 
and  briok making  industry.      P.  u'.Hls. 

Sudbury  1  p.-v.  and  tp.,  Middlesex  00.,  Mass.,  on  Sud- 
bury River  and  Lowell  and  Framinghain  and  Massachu- 
setts Central  K.  Els.,  ha-  prosperous  manufactures,  a  ly- 
eeuin,  and  a  library  of  5000  vols.,  and  is  celebrated  for  tho 
battle  of  Apr.  21,  1676,  in   which  Capt.  Wadaworth  and 
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SUDBURY— SUFFERN. 


fifty  men  wore  kille  !  by  the  Indians.  The  bi-centennial 
anniversary  was  celebrated  L876.     1\  2091. 

Sudbury,  p.-v.  and  tp.,  Rutland  co.,  Vt.,  on  Otter 
Creek.     P. 

Su'deten-Gebir'gej  a  range  of  mountain?  which 
separates  Silesia  from  Moravia,  and  connects  Riesenge- 
birgc  with  the  Carpathian  Mountains.    They  are  low, 2000 

or  ;; I  feet  high,  covered  with  pine  forests,  rioh  in  coal 

and  r.  .  nl  form  plateaus  with  single  peaks,  rather 
than  continuous  chains. 

Sudorif  ics  [Lat.  sudor,  "  sweat."  and  facere,  to 
"make"],  a  term  used  in  medicine  to  refer  to  such  means 
as  produce  sweating.  Heat  is  the  one  all-powerful  sudo- 
rific, applied  externally  in  the  form  of  the  hot-air  or  vapor 
bath,  and  internally  as  hut  drinks.  The  effect  of  heat  is 
hastened  and  intensified  by  alcoholic  and  ethereal  potions, 
opium,  especially  in  the  form  of  Dover's  powder.  (See 
OpiOir.)  The  newly-introduced  drug  j<t?.*oruntH  seems  to 
have  a  decided  effect  in  causing  sweating.  Sweating  is 
one  of  the  phenomena  attending  nausea,  and  hence  such 
drugs  as  tartar-emetic  and  ipecac  prove  sudorific  among 
their  other  effects.  Edward  Ccrtis. 

Sudoriparous  Glands.     See  Histology  and  Sweat. 

Sue  (Marie  Joseph  Enodira), b. at  Paris  Dec.  10, 1804; 
studied  medicine,  and  held  a  position  as  a  surgeon  first  in 
the  army,  then  in  the  navy,  until  1829,  when,  having  in- 
herited a  considerable  fortune,  he  retired  and  devoted  him- 
self to  literature.  His  first  novels.  Kemock  le  Pirate,  Ptick 
ft  Ploekj  Atar-Gullj  !.•>  Salamandret  Ln  Goucaratcha,  Ln. 
Vigie  de  Koatven  (13  vols.,  1831-34).  are  evidently  in- 
spired by  Cooper.  He  then  turned  from  the  more  or  less 
historical  to  the  strictly  social  novel — Cccilr,  Arthur,  Le 
Marquis  de  Litori&re,  Jean  f  'avalier  (4  vols.),  Thfrese 
Dunoyer,  Latriaumoni  [1834-41),  Mathilde  (6  vols.,  1S41 ). 
Lea  Myetereede  Pari*  (10  vols.,  1842-43),  le  Juif- Errant 
(10  vols.,  1844r-45),  Martin  (12  vols.,  1847),  lee  Sept  Piehee 
eapitaux  (16  vols..  1847-49),  Lea  Mi/xti-ren  du  Peuple  (1S49- 
56).  Elected  to  the  Constituent  Assembly  in  1850,  he  took 
his  sent  among  the  farthest-going  radicals.  After  the  coup 
d*£tat,  he  left  France  and  settled  at  Annccy  in  Savoy,  where 
he  died  Aug.  3,  185".  He  wrote  about  50  vols,  of  novels 
which  are  not  mentioned  here. 

Sue'ca,  a  rich  and  well-built  town  of  Spain,  province 
of  Valencia,  on  the  Jucar,  4  miles  from  the  Mediterranean, 
has  11,340  inhabitants. 

Su'et  [Lat.  sebum].  The  solid  fat  of  the  sheep  and  of 
beef,  and  chiefly  that  from  the  kidneys  and  loins,  is  called 
suet.  Mutton  suet  is  the  firmest  and  hardest  of  the  animal 
fats,  melts  at  l'2'2°  F.,  and  being  composed  chiefly  of  stearine, 
with  palmatine  and  but  little  oleine,  it  has  long  been  used 
in  domestic  economy  to  produce  ''dip  candles."  It  is  the 
high  melting-point  of  mutton  fat  which  requires  the  use  of 
hut  plates  in  serving  mutton  at  table.  Beef  suet,  or  ox  fat, 
melts  at  116°  F.  It  contains  more  palmatine  than  mutton 
fat.  Chemically,  there  is  no  distinction  between  suet  and 
tallow.  (See  Tallow,  Fats,  Soap,  Stearine,  and  under 
Oils.)  Suet  Butter,  or  "  Olco-Margarhie"  is  a  substitute 
for  butter,  the  process  for  preparing  which  is  described 
under  Butter.  B.  Silliman. 

Sueto'nius  Tranquillus  (Caius),  probably  b.  about 
the  beginning  of  the  reign  of  Vespasian,  and  educated  for 
the  position  of  a  teacher  in  grammar  and  rhetoric  :  enjoyed 
the  patronage  and  friendship  of  the  younger  Pliny,  several 
of  whose  letters  are  addressed  to  him,  and  who  introduced 
him  to  the  emperors  Trajan  and  Hadrian.  The  latter  em- 
ployed him  for  some  time  as  his  magieter  epistolarum,  but 
dismissed  him.  jealous  of  his  too  great  intimacy  with  the 
empress,  Sabina.  The  date  of  his  death  is  unknown.  He 
wrote  several  works,  some  of  which  have  entirely  disap- 
peared, while  of  others  portions  have  been  preserved 
(lives  of  poet-,  di.-tinguished  grammarians,  and  rhetori- 
cian-, on  Roman  institutions,  etc.).  About  the  authorship 
of  some  of  the  works  ascribed  to  him  scholars  disagree. 
His  principal  work,  however,  Duodecim  Vssearum  Vita,  has 
comedown  to  us  entire  and  in  authentic  form.  It  contains 
biographies  of  the  first  twelve  Roman  emperors,  beginning 
with  C.  Julius  Caesar  and  ending  with  Domitian.  and  these 
biographies,  or  rather  collections  of  anecdotes  from  the 
private  lives  of  the  emperors,  bear  a  general  character  of 
reliability  which  makes  the  work  an  invaluable  historical 
document.  In  aesthetic  respects  it  has  no  merits.  Best 
editions  by  Baumgarten-Crusius  (Leipsic,  1816),  C.  B. 
Ilase  (Paris,  1828),  and  Roth  (Leipsic,  L858).  The  other 
writings  are  best  given  by  Reifferscheid  (Leipsic,  1S60). 
English  translations  by  John  Clark  (London,  17:12),  and 
by  Thomson  and  Forrester  in  Bohn's  "  Classical  Library" 
(1S55). 

Sue'vi,  originally  a  collective  name,  comprising  several 
individual  Germanic  tribes  which  formed  a  kind  of  union. 


It  is  thus  used  by  Ca?sar  and  Tacitus.  The  Suevi  of  Caesar 
lived  between  the  Rhine  and  the  Weser,  where  thev  had 
loo  towns,  though  no  strongholds,  and  whence  a  number 
of  young  men  emigrated  annually  to  seek  occupation  in 
war.  To  the  union  belonged  the  Semnones,  the  Catti,  and 
other  tribes.  The  Suevi  of  Tacitus  lived  farther  to  the  E., 
from  the  Danube  to  the  Baltic,  and  comprised,  among  other 
tribes,  the  Mareomanni  and  the  Quadi.  Tacitus  calls  the 
Baltic  the  Suevic  Sea,  and  the  Suevus  of  Ptolemy  is  prob- 
ably the  Oder.  In  the  fourth  century  the  name  was  ap- 
plied to  a  single  tribe,  one  branch  of  which  settled  in  the 
regions  along  the  Neckar,  afterward  called  Suabia,  while 
another  branch  broke  into  Gaul,  and  in  409  crossed  the 
Pyrenees  and  penetrated  into  Spain,  where  they  embraced 
Christianity,  conquered  Galicia,  and  formed  a  kingdom, 
which  in  585  was  united  with  the  Visigothic  empire. 

Su'ez,  town  of  Egypt,  at  the  head  of  the  Gulf  of  Suez, 
an  inlet  of  the  Red  Sea,  in  lat.  29°  58'  X.  and  Ion.  32°  3-i' 
E.  The  surrounding  country  is  a  complete  desert,  and 
provisions  and  water  must  be  brought  to  the  town  from  a 
great  distance.  Nevertheless,  since  the  opening  of  the  rail- 
way from  Cairo  to  Suez,  and  especially  since  the  construc- 
tion of  the  Suez  Canal,  the  city  is  rapidly  progressing,  and 
during  the  last  five  years  its  population  is  said  to  have  in- 
creased from  1500  to  8000. 

Suez,  p.-v.  and  tp.,  Mercer  co.,  111.     P.  1176. 

Suez  Canal,  connecting  the  Mediterranean  with  the 
Red  Sea,  and  thus  greatly  abridging  the  voyage  between 
Europe  and  India  and  China.  According  to  Strabo  and 
Pliny,  these  seas  were  indirectly  joined  by  a  canal  as  early 
as  1300  b.  c,  but  it  was  probably  used  only  for  the  purpose 
of  irrigation,  not  for  navigation.  According  to  Herodotus, 
Pharaoh  Necho  about  600  B.C.  projected  and  partially  exe- 
cuted a  navigable  canal  upon  the  same  route.  We  find 
mention  of  this  canal  for  a  long  course  of  centuries,  until 
it  was  finally  blocked  up  by  the  sands  of  the  desert  about 
767  A.  n.  In  modern  times  the  first  idea  of  a  ship-canal 
across  the  isthmus  was  conceived  by  Napoleon  I.  during 
his  invasion  of  Egypt,  but  his  engineers  reported  that  the 
surface  of  the  Red  Sea  was  thirty  feet  above  that  of  the 
Mediterranean — an  error  which  was  not  exploded  until 
1840.  In  1S47  the  project  of  a  canal  here  was  seriously 
entertained  by  the  European  powers,  and  again  in  1853. 
In  the  next  year,  51.  Ferdinand  de  Lesseps,  a  French  dip- 
lomatist, obtained  a  concession  from  the  pasha  for  this  pur- 
pose, and  succeeded  in  organizing  a  company  for  carrying 
on  the  work.  The  entire  length  of  the  canal  is  about  100 
miles,  of  which  75  miles  are  actual  excavation,  the  re- 
mainder being  through  shallow  lakes  which  in  some  places 
had  sufficient  depth  of  water,  but  usually  were  to  be  deep- 
ened. The  usual  width  of  the  excavation  is  325  feet  at  the 
top  and  72  feet  at  the  bottom,  with  a  depth  of  water  of  2G 
feet.  The  work  was  fairly  commenced  in  1858,  and  the 
canal  was  officially  opened  Nov.  17,  18t'»0.  The  capital  of 
the  company  was  originally  200.000,000  francs,  which  was 
increased  in  1S67  to  300,000,000,  a  considerable  portion  of 
which  remained  in  the  hands  of  the  Egyptian  government ; 
and  this  was  in  1875  purchased  by  the  British  government, 
which  thus,  directly  or  indirectly,  exercises  a  controlling 
influence  in  its  management.  The  Red-Sea  terminus  of 
the  canal  is  at  Suez,  on  the  Gulf  of  Suez;  the  Mediter- 
ranean terminus  is  at  Port  Said,  an  artificial  harbor,  where 
a  considerable  town  has  sprung  up.  The  formation  of  the 
harbors  at  the  termini  of  the  canal  was  in  fact  a  work  of 
greater  magnitude  than  even  the  excavation  of  the  chan- 
nel itself.     (See  Ship-Canals,  in  Appendix.) 

Suez,  Gulf  of,  the  western  and  larger  of  the  branches 
into  which  the  Red  Sea  divides  itself,  lying  between  Egypt 
and  the  peninsula  of  Sinai.  Its  extreme  length  is  about 
180  miles,  with  an  average  breadth  of  20  miles.  It  was 
known  to  the  ancients  as  the  Gulf  of  Heroopolis,  and  the 
generally-received  scene  of  the  passage  of  the  Red  Sea  by 
the  Israelites  is  a  few  miles  from  the  present  head  of  the 
gulf. 

Suez,  Isthmus  of,  a  neck  of  land  connecting  the  con- 
tinents of  Asia  and  Africa,  and  separating  the  Mediter- 
ranean from  the  Red  Sea.  Its  extreme  breadth  from  the 
Gulf  of  Suez  to  that  of  Pelusium  is  about  72  miles  in  a 
straight  line,  but  following  the  course  of  the  canal  the  dis- 
tance is  100  miles.  The  surface  is  low  and  sandy,  having 
an  average  elevation  of  not  more  than  6  or  8  feet  above  the 
sea,  but  in  places  reaching  to  50  or  60  feet.  In  general,  the 
isthmus  is  almost  a  desert  ;  where,  however,  irrigation  has 
been  practised  it  is  quite  fertile.  It  is  probable  that  the 
whole  isthmus  was  once  covered  by  the  waters  of  the  Medi- 
terranean and  Red  seas,  which  were  then  connected. 

Suffern,  p.-v.,  Ramapo  tp.,  Rockland  co.,  X.  Y..  at 
the  junction  of  Piermont  branch  with  the  main  line  of  Erie 
R.  R. 
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Nuffield,  p.-v.  and  tp.,  Hartford  co.,  Conn., on  Suffield 

branch  of  New  York  New  Haven  and  Hartford  K.  K.  P. 
B277. 

Suffield,  p.-v.  ami  tp.,  Portage  co.,  0.     P.  1444, 

Suffocation.     See  Asphyxia. 

Suffolk,  county  of  England,  bounded  N.  by  the  Ouse, 
S.  by  the  Stour,  and  E.  by  the  North  Sea,  comprises  an  area 
of  1487  sq.  m.,  with  .'348,471*  inhabitants.  The  surface  is 
flat,  and  the  soil  for  the  most  part  very  productive  and 
excellently  cultivated.  Wheat,  barley,  beans,  oats,  hemp, 
and  hops  are  raised,  dairy-farming  is  extensively  carried 
nn.  and  butter  is  one  of  the  principal  products  of  the  county. 
Cap.  Bury  St.  Edmunds. 

Suffolk,  county  of  E.  Massachusetts,  lying  upon  Mas- 
sachusetts Hay.  comprising  the  cities  of  lioston  and  Chelsea 
and  the  townships  of  Revere  and  Winthrop.  The  manu- 
factures are  numerous  and  important,  tho  number  of  es- 
tablishments in  1  s 7 1>  being  2546,  with  a  capital  of  about 
$48,000,000,  employing  43,550  operatives,  using  raw  ma- 
terial costing  nearly  $60,000,000,  the  value  of  the  products 
being  about  $1 1  2,000,000.  Tho  garden  and  dairy  products, 
especially  milk,  are  very  considerable.  (Fur  special  sta- 
tistics see  Boston.)  Cap.  Boston,  which  is  also  the  capital 
of  the  State.  Area,  44  sq.  m.  By  the  census  of  1870  the 
pop.  of  the  county  was  270,802,  but  the  annexation  of 
Charlostown,  Brighton,  and  West  Roxbury  from  other 
counties  added  41,973  to  the  number,  raising  the  pop.  within 
tho  present  limits  of  the  county  to  312,775;  in  1875,  ac- 
cording to  the  State  census,  it  was  364,880. 

Suffolk,  county  of  S.  E.  New  York,  comprising  tho  E. 
portion  of  Long  Island,  besides  several  small  islets,  having 
the  Atlantic  Ocean  on  the  E.  and  S.  and  Long  Island 
Sound  on  the  N.,  drained  by  several  small  streams,  of  which 
the  Peconic  is  the  chief,  and  traversed  by  Long  Island  and 
other  railroads.  It  is  hilly  in  the  N.,  but  generally  level 
in  other  parts.  The  soil  is  sandy,  but  is  rendered  very 
productive  by  the  use  of  fertilizers.  The  coast  is  indented 
by  numerous  inlets,  forming  good  harbors  for  small  craft; 
besides  several  shipyards  and  flouring-mills,  there  are  con- 
siderable manufactures  of  carriages,  cotton  and  woollen 
goods,  saddlery,  paper,  brick,  sails,  and  fish  oil.  Cattle, 
horses,  sheep,  and  swine  are  numerous.  Staples,  potatoes, 
Indian  corn,  oats,  wheat,  hay,  wool,  and  garden  and  dairy 
products.    Cap.  Riverhead.     Area,  1200  sq.  in.     P.  4G.924. 

Suffolk,  p.-v.,  cap.  of  Nansemond  co.,  Va.,  on  Atlantic 
Mississippi  and  Ohio  and  Seaboard  and  Roanoke  It.  Its., 
22  miles  from  Norfolk,  has  (i  churches,  2  high  schools,  3 
newspapers,  2  steam-factories,  3  hotels,  and  li  workshops. 
P.  930.  W.  B.  Wello.vs,  Ed.  "  Christian  Sun." 

Suffolk,  Earls  AND  Dukes  op.  These  titles  have  been 
borne  in  English  history  by  persons  of  several  different 
families.  Those  of  importance  will  here  be  treated  in 
chronological  order:  Michael  he  la  Pole,  Earl,  b.  about 
1330,  was  the  son  of  Sir  William  de  la  Pole  (a  wealthy 
merchant  of  Kingston -upon -Hull,  of  which  town  he  was 
the  first  mayor,  and  was  knighted  upon  occasion  of  having 
sumptuously  entertained  Edward  II.  when  on  his  way  to 
Scotland ;  d.  1366)  :  devoted  himself  to  arms ;  served  in  tho 
French  wars  under  the  Black  Prince  and  John  of  (Jaunt,  and 
in  1369  was  made  admiral  in  the  northern  seas;  was  employed 
in  various  diplomatic  missions,  and  in  1383  became  lord 
chancellor,  being  the  second  layman  who  attained  to  that 
Station;  in  1385  was  created  the  first  earl  of  Suffolk.  In 
1386  he  was  impeached  by  the  Commons  for  alleged  abuses 
committed  as  lord  chancellor,  fined,  and  imprisoned,  but 
on  the  dissolution  of  Parliament  was  restored  to  royal 
favor;  in  1388  was  attainted  of  treason,  and  his  estates 
were  confiscated.  He  made  his  escape  to  France,  where 
he  d.  Sept.  5,  1388.— Michael  de  la  Pole,  Earl,  son  of 
tli»'  preceding,  b.  in  1368;  obtained  a  reversal  of  his 
father's  attainder  in  1398,  and  in  1  K'.">  regained  the  estates 
and  earldom;  accompanied  Henry  V.  to  France,  and  was 
killed  at  the  storming  of  llarfleur,  Sept.  1  I.  1  [15.  Wl) 
i.i  wi  de  la  Pole,  Earl,  Marquis,  and  Duke,  son  of  the 
preceding,  b.  in  L396;  served  in  the  Frenoh  wars,  and  after 
[he  deatb  of  the  earl  of  Salisbury,  Nov.,  1  128,  commanded 
in  tho  siege  of  Orleans;  was  toiled  by  Joan  of  Are  and 
made  prisoner :  regaining  his  liberty,  be  became  a  favorite 
at  court,  and  in  I  III  negotiated  the  marriage  of  Henry 
VI.  and  Margaret  of  Anjou,  for  which  be  was  created 
marquis  of  Suffolk,  and  became  virtually  the  first  minister 
of  the  kingdom.  In  1117  he  was  suspected  of  oomplioity 
irj  the  murder  of  Humphrey,  duke  of  Gloucester,  and  !»• 
came  unpopular  on  account  of  having  surrendered  Injon 
and  Maine  to  France,  but  his  favor  at  court  was  oontinned, 
and  in  His  he  was  created  duke  of  Suffolk.  In  1  150  be 
was  impeached  by  the  Commons,  committed  to  the  Tower, 
and  without  trial  sentenced  to  five  years' imprisonment, 
but  having   la-en  sot  at  liberty  upon   his  own  oath  of  in- 


nocence, he  embarked  for  France  ;  was  pursued  by  a  vessel 
belonging  to  the  constable  of  the  Tower,  overtaken,  and  be- 
headed at  sea  in  May,  1460. — JOHN  de  la  Polk,  Duke, 
son  of  the  preceding,  married  a  sister  of  Edward  IV.,  by 
whom  he  was  in  1  UYA  restored  to  the  dukedom,  lie  v,  a  --i> 
of  the  three  dukes  who  aided  in  placing  the  crown  upon 
the  head  of  Kichard  III. — Edmund  de  la  Pole,  Earl. 
second  son  of  the  preceding,  date  of  birth  uncertain;  his 
elder  brother.  John,  earl  of  Lincoln,  supported  the  pre- 
tensions of  Lambert  Simnel,  who  claimed  to  be  one  of  the 
SOna  of  Edward  IV.  who  were  supposed  to  have  been 
murdered  in  the  Tower  by  Richard  II  I.  ;  was  killed  in  the 
battle  of  Stoke,  and  bis  estates  attainted.  Upon  the  death 
of  their  father  in  1491,  Edmund  succeeded  to  the  dueal 
title,  whieh  he  waived  in  consideration  of  the  restoration 
by  Henry  VII.  of  a  part  of  his  estates,  and  accepted  the 
rank  of  earl  in  1497.  He  subsequently  entered  into  po- 
litical intrigues;  retired  to  France  in  1502,  but  in  1607  fell 
into  the  hands  of  Henry  VII.,  who  kept  him  imprisoned  in 
tin.-  Tower  for  seven  years,  and  then  euused  him  to  he  be- 
headed, Apr.  30,  1513. — Richard  de  l  a  Pole,  brother  of 
tho  preceding,  upon  the  death  of  Edmund  assumed  the 
title  of  duke  of  Suffolk  ;  was  exiled;  entered  the  service 
of  the  king  of  France,  and  was  killed  at  the  battle  of 
Pavia,  Feb.  24, 1525,  being  the  last  of  his  house. — Charles 
Brandon,  duke  of  Suffolk,  b.  about  (.490,  was  the  nephew 
of  Sir  William  Brandon,  who  bore  the  .standard  of  Henry 
of  Richmond  at  the  battle  of  Bos  worth  ;  was  early  taken 
to  court,  and  became  the  playfellow  of  Prince  Henry, 
afterward  Henry  VIII.,  upon  whose  accession  he  was  cre- 
ated Viscount  L'Isle.  A  mutual  attachment  sprang  up 
between  him  and  Mary,  the  sister  of  Henry;  she  was 
forced,  in  1514,  to  marry  the  old  king  Louis  XII.  of  France, 
her  brother  having  promised  her  that  she  should  have  lib- 
erty to  please  herself  next  time.  Louis  died  within  three 
months,  and  Brandon,  who  had  been  created  duke  of  Suf- 
folk, was  sent  over  to  congratulate  Francis  I.  upon  his  ac- 
cession, and  was  soon  after  privately  married  to  the  young 
widowed  queen.  Henry  was  with  some  difficulty  appeased, 
but  the  duke  was  in  time  received  into-  favor;  commanded 
an  English  force  in  France  by  which,  in  1523,  Paris  was 
seriously  menaced,  and  was  present  at  tho  capture  of 
Boulogne,  1544.  D.  Aug.  22,  1545.  His  daughter,  the 
Lady  Frances,  was  the  wife  of  the  succeeding. — Henry 
Grey,  last  duke  of  Suffolk  and  father  of  Lady  Jane  Grey, 
created  duke  Oct.  11,  1551  ;  caused  his  daughter  to  be 
crowned  July,  1553,  and  was  sent  to  the  Tower  by  l^ueen 
Mary,  but  was  soon  pardoned;  joined  Wyatt's  insurrection  ; 
was  tried  for  high  treason,  and  beheaded  on  Tower  Hill 
Feb.  23,  1554. — Thomas  Howard,  first  carl  of  Suffolk  of 
the  present  family,  b.  in  1553  ;  knighted  for  services  against 
tho  Spanish  Armada  15S8;  made  privy  councillor  and 
created  earl  of  Suffolk  1603,  lord  chamberlain  I  i»i>4.  lord 
high  treasurer  1614,  dismissed  1618;  arraigned  before  (he 
Star  Chamber,  and  with  his  wife  sent  to  the  Tower  1619; 
liberated  and  restored  to  royal  favor  [820.  1>.  Maj  28, 
1626. — Charles  John  Howard,  seventeenth  carl  of  the 
present  line,  b.  Nov.  7,  1804  :  was  a  member  of  the  House 
of  Commons  1832-41  ;  succeeded  his  lather  B8  earl  Deo.  1, 
1851.  A.    II.  Gl  ERNSET. 

Suffragan  [from  the  Lat.  tujjfragana,  "  to  support  w  ith 
one's  vote."  "  to  be  favorable  to  ;"  hence,  "  an  assistant  or 
a  subordinate"].  (1)  Bishops  of  simple  dioceses  in  an 
eoclesiastioa]  province  are  suffragan  to  the  metropolitan 
of  that  province — that  is.  subject  to  his  ecclesiastical  au- 
thority. (2)  A  coadjutor  is  sometime  said  to  be  suffragan 
to  his  superior  bishop.  A  bishop  of  a  limited  part  of  a 
diocese  is  a  suffragan  to  the  bishop  of  the  diocese.  For 
instance,  the  bishop  of  Dover  Precincts  is  a  suffragan  of 
the  archbishop  of  Canterbury,  while  all  bishops  of  tho 
province  of  Canterbury  arc  suffragans  of  the  same  metro- 
politan in  a  different  sense. 

Suffrage  [Lat.  8uffragiumt  "vote"],  in  constitutional 
law  and  political  science,  is  the  right  conferred  upon  a  per- 
B00  to  rote  ftl  elections  of  public  officer  s  of  8  nation.  State. 

or  municipality.  The  Constitution  of  the  V.  S.  provides 
that "  the  electors  in  eaob  State  shall  have  the  qualifications 

requisite  for  electors   of  the   most  numerous    branch  of  the 

State  legislature."    The  XlVth  Amendment  declares  that 

"No  State  shall  make  or  enforce  any  law  which  shall 
abridge  the  privilege-  and  immunities  of  oitUens  of  the 

('.  S."     The  XVth  Amendment  says.  "The  right  of  citi- 
of  the  1'.  S.  to  vote  Bhafl  not   bo  denied  or  abridged 

bj  the  V.  S.  or  by  any  State  on  account  of  race,  ."lor,  or 
previous  condition  of  servitude."  The  Constitution  origi- 
nally placed  the  regulation  of  Buffrago  under  the  e*  dusive 
control    of  the    Stares.      'flic    Supreme    Court    has    recently 

decided  that  the  XlVth  and  XVth  Intendment*  b  re  not 
departed  from  nor  modified  this   fundamental  prin 

I  with  the  single  exception  that  race,  color,  or  previous  con- 
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dition  of  servitude  cannot  be  made  a  ground  for  withhold- 
in,,  ^e  right  from  I  ■  S.  oititons.  The  principle  is  also 
settle  1  that  suffrage  i-  not  a  right,  privilege,  or  immunity 
inhering  in  or  Bowing  from  0.  B.  citizenship.  A  denial 
of  the  franchise  to  any  class  of  citizens,  except  on  account 
of  ,..,,.,.,  oolor,  etc. — as,  for  example,  to  women — is  not 
therefore  inhibited  by  cither  of  these  amendments.  To 
the  States  still  belongs,  with  the  single  exception  made  by 
KVth  Amendment,  the  sole  power  of  conferring  or 
withholding  the  electoral  right,  of  determining  what  classes 
of  persons  ma;  or  may  not  enjoy  it.  In  the  exercise  of 
this  authority  the  States  have,  in  their  constitutions,  with 
great  unanimity  granted  the  suffrage  to  all  male  citizens 
of  the  U.  S.  who  have  attained  the  age  of  twenty-one 
veins.  There  are,  however,  deviations  from  this  general 
'rule.  In  several  Western  States  male  persons  of  twenty- 
one  vears  may  vote,  although  they  are  not  yet  citizens, 
provided  they' are  actual  residents  of  the  State  and  havo 
been  so  for  one  year  or  more.  In  a  very  few  States  some 
discrimination  is  made  against  naturalized  citizens;  as, 
for  example,  in  New  York  they  must  have  been  citizens  at 
least  ten  days  before  voting,  and  in  Rhode  Island  they 
must  possess  a  small  property-qualification.  In  one  or  two 
of  the  States — Connecticut  and  Massachusetts — a  literary 
qualification  is  required  from  the  elector,  and  he  must  be 
able  to  read  and  to  write.  As  the  universal  rule,  convicted 
felons.  lunatics,  and  public  paupers  are  excepted  from  the 
class  of  voters.  The  extension  of  the  suffrage  to  women 
has  been  advocated  by  a  considerable  number  of  zealous 
reformers,  chiefly  upon  the  assumption  that  it  is  an  essen- 
tial manhood  right  inherent  in  the  condition  of  citizenship. 
Our  political  institutions,  however,  are  not  framed  upon 
this  theory,  and  its  adoption  would  require  a  radical  change 
in  all  the  existing  legislation  relating  to  the  subject. 

John  Norton  Pomeroy. 

Sn'fis  [Arab,  and  Pers.  sd.fi,  "wise,"  "pious;"  kindred 
to  (ir.  o-o<J>os],  a  mystical  sect  among  the  Mohammedans  and 
their  system  of  belief.  The  Sufis  hold  that  there  are  four 
attainable  degrees  of  sanctity,  the  lowest  involving  merely 
a  strict  observance  of  all  the  precepts  and  rituals  of  Islam, 
ascending  by  degrees  to  the  last,  in  which  the  devotee  is 
admitted  into  direct  communication  with  the  Deity  and  to 
a  mysterious  union  with  him.  The  sect  was  founded  in 
the  ninth  century  by  Abul  Khair,  and  exists  principally 
in  Persia,  and  has  contained  among  its  members  many  of 
the  mostnoted  Mohammedan  scholars  and  poets.  Schamyl, 
the  famous  Circassian  leader,  is  said  to  have  belonged  to 
this  sect,  and  to  have  given  to  it  a  semi-political  character, 
directing  it  especially  against  the  aggressions  of  the  Rus- 
sians. 

Sutism.     See  Sufis. 

Su'gar  [Fr.  nurre ;  Gt.  Zucker ;  Lat.  sacchanmj  Sansk. 
shakarn],  a  name  which  is  given  to  a  variety  of  sweet  prin- 
ciples found  in  plants  and'  animals.  It  does  not  include, 
however,  all  substances  possessing  a  sweet  taste.  Glycerine, 
acetate  of  lead  ("sugar  of  lead"),  hyposulphite  of  silver, 
and  salts  of  glucinum,  though  possessing  a  sweet  taste,  are 
not  sugars. 

I.  Yaiuf.ties  op  Sugar. — The  sugars  are  mostly  of  veg- 
etable origin.  They  are  soluble  in  water,  generally  erystal- 
li/.able,  have  a  sweet  taste,  are  neutral  to  vegetable  colors, 
and  in  many  cases  their  solutions  rotate  the  plane  of  vi- 
bration of  polarized  light  to  the  right  or  left  to  a  greater  or 
less  degree.  They  are  composed  of  carbon,  hydrogen,  and 
oxygen,  and  most  of  them  are  "  carbohydrates  ;"  j.  e.  they 
contain  hydrogen  and  oxygen  in  the  proportions  in  which 
they  exist  in  water,  2  atoms  of  hydrogen  to  1  of  oxygen  : 
thus,  cane-sugar  is  C12H22O11.  They  are  all  decomposed 
by  heat,  yielding  first  water,  and  afterward  a  variety  of 
products  of  destructive  distillation,  as  carbonic  oxide  (CO), 
carbonic  dioxide  (C02),  marsh-gas  (CH4),  acetic  acid,  alde- 
hyde, acetone,  furfurol,  liquid  hydrocarbons,  etc.  Under 
the  influence  of  oxidizing  agents  they  yield  acids,  such  as 
rnueie,  saccharic,  tartaric,  formic,  oxalic,  and  carbonic 
acids.  They  often  act  as  reducing  agents  on  metallic  salt's, 
as  those  of  silver,  copper,  etc.;  the  glucoses,  more  power- 
fully than  cane-sugar  and  its  isomeres.  Very  strong  nitric 
acid,  or  a  mixture  of  this  with  sulphuric  acid,  generally 
converts  sugars  into  nitro-substitution  products  analo- 
gous to  gun-cotton  and  nitro-glyccrine,  nitryl  (N02)  tak- 
ing the  place  of  H.  Cane-sugar  yields  nitro-saccharose, 
C]jHis(N02)40ii.  Weaker  acid  merely  oxidizes,  yielding 
saccharic  acid  ^HjCeHsOe),  oxalic  acid  (HjCjOij,  etc.  Di- 
lute acids  convert  cane-sugar  and  its  isomeres  into  glucose  : 

Cane-sugar.  Dextro-slueose.      L.pvo-glueoae. 

CkHjjOu  +  H20  =vC6Hi206  +   C6Hi2'>G- 

Concentrated  sulphuric  acid  decomposes  cane-sugar  and 
its  isomeres,  forming  a  black  carbonaceous  mass,  and  lib- 
erating sulphurous  anhydride  (SO2)  and  other  products. 
The  glucuses  are  less  affected.    Toward  alkalies,  sugars  act 


like  weak  acids,  forming  compounds  bj  exchanging  hydro- 
gen for  metal.  Heated  with  alkalies,  they  are  decomposed, 
the  glucoses  most  readily,  with  the  production  of  brown 
humus-like  bodies.  Under  the  influence  of  ferments  most 
of  the  sugars  undergo  fermentation,  the  products  varying 
with  the  kind  of  sugar,  the  nature  of  the  ferment,  and  the 
conditions.  The  glucoses  are  directly  susceptible  of  vinous 
fermentation  under  suitable  conditions,  but  cane-sugar  and 
its  isomeres  are  first  changed  to  glucose.     (See  Fermenta- 

TUtV.) 

The  chemical  relations  of  the  sugars  have  not  been  fully 
established;  thev  are  subdivided  into — (1)  Alcohols,  as 
erythrite  (C4H6(OH)4),  pinite  nnd  quercite  (Cel^fOH^), 
mannite,  duleitc,  and  isodulcitc  (CellsfOHjs).  (2)  Glucose* 
(CeHiaOe))  which  may  be  regarded  as  aldehydes  of  the  hexa- 
tomic  aluohols  (CcHs(0H)6),  formed  by  the  removal  of  H2, 
thus : 

Mannite.  Glucose. 

C6H8(OH)6-H2  =  C6Hi206. 
The  following  are  known  :  dextro-glucose,  maltose,  la?vo- 
glucose,  mannitose,  galactose,  inosite,  sorbine,  and  euca- 
lyn.  (3)  Polyrjfucosic  alcohols,  formed  by  the  combination 
of  2  molecules  of  glucose  and  the  elimination  of  1  moleculo 
of  water  : 

Glucose.  Cane-sugar. 

2C6H1206  -  H20  =  C12H22O11. 
The  following  are  known  :  cane-sugar,  or  saccharose,  para- 
saccharose,  melitose,  melezitose,   trehalose,  mycose,  milk- 
sugar  or  lactine  or  lactose,  synanthose. 

The  sugars  are  intimately  related  to  the  starches,  gums, 
dextrine,  and  cellulose,  which  are  carbohydrates,  and  which 
are  capable  of  conversion  into  glucose  and  subsequent  fer- 
mentation. Gum-arabic  (arabinc)  is  believed  to  be  isomeric 
with  cane-sugar  (Ci2H220ji)-  Starch,  dextrine,  and  cellu- 
lose (Ci2II2oOio  or  C18H30O15)  are  considered  as  anhydrides 
of  the  polyglueosic  alcohols,  thus  : 

Glucose. 

C<sHi206-H20  =  C6H,o05. 

Diglucosic  alcohol. 

C12H22O11  -  H2O  =Cl2ll20Ol0. 

Triglucosic  alcohol. 

Ci8H32Oie  -  H20  =Ci8H3oOi5. 

(1)  Erythrite,  Erythro-fjlneine,  or  Phycite  {C4H10O4  = 
C4ll6(OH)4  occurs  in  Protococcus  vulgaris.  It  crystallizes  in 
large  transparent  prisms,  has  a  sweet  taste,  is  readily  solu- 
ble in  water,  slightly  in  alcohol.  It  does  not  affect  the 
plane  of  polarized  light,  and  is  not  fermentable.  It  is  a 
tetratomic  alcohol. 

(2)  Pinite  or  Phie-Sugar  (C6Hi205  =  C6H7(OH)5)  occurs 
in  the  sap  of  the  California  pine  (Pinus  Lambertiana),  It 
forms  hard,  white,  crystalline  nodules,  as  sweet  as  cane- 
sugar,  very  soluble  in  water,  nearly  insoluble  in  alcohol. 
It  rotates  the  plane  of  polarization  to  the  right;  is  not  fer- 
mentable.    It  is  a  pentatomic  alcohol. 

(3)  Quercite  or  Acorn-Sugar  (CeHU05  =  C6H7(OII)5)  oc- 
curs in  acorns.  It  forms  hard  crystals,  soluble  in  water 
and  in  hot  dilute  alcohol.  It  has  a  sweet  taste,  rotates  the 
plane  of  polarized  light  to  the  right,  and  is  not  fermentable. 
It  is  a  pentatomic  alcohol. 

(4)  Mannite  or  Manna-Sugar  (Cr,Hu06=  C6Il8(OH)fi) 
occurs  in  manna,  the  concrete  juice  of  two  species  of  ash 
which  grow  in  Southern  Europe  and  the  East,  Fraxinue 
ornue  and  F.  rotttndifolia,  in  the  roots  of  many  plants,  as 
celery,  etc.,  the  bark  of  Canella  alba  (S  per  cent.)  and  of 
other  plants,  the  leaves  and  twigs  of  many  plants,  in 
coffee-beans,  many  fungi  (mushrooms),  certain  alga?  (sea- 
weeds), etc.  It  is  formed  abundantly  during  the  viscous 
fermentation  of  cane-sugar  (see  Fermentation),  and  also 
by  the  action  of  sodium  amalgam  on  glucose.  It  crystal- 
lizes in  thin,  four-sided  prisms,  soluble  in  GA  parts  of  water 
at  f)4.4°  F„  and  in  80  parts  of  alcohol  (sp.  gr.  0.S98).  Its 
solution  does  not  become  syrupy  by  spontaneous  evapo- 
ration, and  its  taste  is  only  slightly  sweet.  It  does  not 
affect  polarized  light  except  when  mixed  with  boric  acid, 
when  its  rotation  is  to  the  right.  It  does  not  ferment 
except  under  very  unusual  conditions;  does  not  darken 
when  boiled  with  caustic  alkalies,  nor  i-educc  cupric  oxide 
in  alkaline  solutions.  It  is  a  hexatomic  alcohol.  By 
oxidation  it  yields  mannitose  (C6H12O6),  isomeric  with 
glucose.  Heated  with  organic  acids,  it  forms  compound 
ethers  (after  the  manner  of  alcohols),  which  considerably 
resemble  the  fats.  (For  an  account  of  the  different  mannas 
sec  Johnston's  Chemistry  of  Common  Life.) 

(5)  Dulcite,  Dulcose,  Dulcine,  or  Mclampyrite  (C6Hh06  = 
C6Hg(0H)6)  occurs  in  a  crystalline  substance  of  unknown 
origin  which  is  brought  from  Madagascar;  also  in  M<- 
lampyrum  nemorosum  and  other  plants.  It  is  produced  by 
the  action  of  sodium  amalgam  on  milk-sugar,  inverted 
milk-sugar,  and  galactose.  It  resembles  mannite  in  many 
of  its  properties,  but  differs  in  crystalline  form,  melting- 
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point,  and  in  yielding  mueic  acid  instead  of  saccharic 
when  oxidized  by  nitric  acid.  It  does  not  ferment  with 
yeast,  but,  like  mannite,  may  be  made  to  undergo  fermen- 
tation by  contact  for  several  weeks  with  cheese  and  chalk, 
yielding  alcohol  and  lactic  and  butyric  acids.  It  has  no 
effect  on  polarized  light,  is  not  darkened  by  caustic  alkalies, 
and  does  not  reduce  cupric  oxido  in  alkaline  solutions.  It 
is  a  hexatomic  alcohol,  and  yields  compound  ethers  with 
acids. 

(6)  rsodiilcite  (CeHnOs)  is  produced  by  the  action  of 
dilute  acids  on  quercitrine.  It  forms  large  crystals,  like 
those  of  cane-sugar,  is  sweeter  than  grape-sugar  (glucose), 
is  very  soluble  in  water,  in  2.08  parts  at  f>4.4°,  and  in 
absolute  alcohol.  It  rotates  the  plane  of  polarized  light  to 
the  right,  reduces  oxides,  becomes  yellow  or  brown  when 
boiled  with  caustic  alkalies,  and  does  not  undergo  fer- 
mentation. 

(7)  Dextro-glucose,  Dextrose,  Ordinary  Qlue09et  G  mpe- 
Sugar,  Fruit-Sugar,  Starch-Sugar,  Potato- Sugar ',  Diabetic 
Sugar,  etc.  (CgHnOe),  occurs  abundantly  in  sweet  fruits, 
frequently  with  cane-sugar,  and  generally  with  so  much 
Isevo-glucose  flevulose)  that  the  mixture  rotates  the  plane 
of  polarized  light  to  the  left.  It  rarely  occurs  in  nature 
free  from  lasvo-glucose.  Cane-sugar,  which  exhibits 
right-handed  rotation,  is  changed  by  acids  and  other 
agents  to  a  mixture  of  dextro-  and  lfflVO-glucose,  and  as  the 
action  of  the  latter  predominates,  the  rotation  becomes 
left-handed;  hence  this  mixture  of  the  two  glucoses  is 
called  inverted  sugar: 

CnDe-srigar.  Dextro-glucose.        Ljcvo-glucose. 

Ci2H-22Ou  +  H20  =  C6lI1206   +   C6Hi206. 

The  rotation  of  cane-sugar  is  -f  73.8°  (right),  of  dextrose 

„  10fi°  +  U(\° 
+  56°,  of  levulose-106°   (left);  -    — ~- — -  =  -25°; 

hence  the  rotatory  power  of  inverted  sugar  is  —  26°  (left). 
Honey,  especially  when  long  kept,  contains  dextrose  and 
levulose,  produced  by  the  inversion  of  the  cane-sugar 
originally  present.  The  crystallization  of  the  glucoses 
causes  the  granulation  so  often  noticed.  Dextrose  is  also 
found  in  the  liver,  blood,  chyle,  yolk  and  white  of  hens' 
c^'X^'  and  often,  to  the  extent  of  8  or  10  per  cent.,  in 
diabetic  urine  (free  from  levulose),  and  in  minute  quan- 
tity in  healthy  urine.  It  is  also  liberated  by  the  decom- 
position (fermentation)  of  bodies  called  glucosides,  such 
as  amygdaline.  (See  GLUCOSIDES  and  Almonds,  Oil  of.) 
Dextrose  is  produced  by  the  action  of  dilute  acids,  dias- 
tase, saliva,  pancreatic  juice,  etc.,  on  starch,  dextrine,  gly- 
cogen, etc.  (see  Dp.xtrinr  and  Diastasis),  by  the  action 
of  sulphuric  acid,  hydrochloric  acid,  or  chloride  of  zinc  or 
cellulose,  and,  together  with  levulose,  by  the  action  of  dilute 
acids,  yeast,  and  other  agents  on  cane-sugar,  as  mentioned 
above.  In  the  manufacture  of  beer  from  barley  and 
of  alcohol  from  potatoes,  corn,  etc.,  the  conversion  of  the 
Starch  into  dextrose  is  one  of  the  steps  of  the  process. 
(See  Beer.)  Dextrose  is  made  in  large  quantities  from 
potato  and  corn  starch,  to  be  added  to  grape-juice  for 
making  wine,  as  a  substitute  for  a  portion  of  the  malt  in 
making  beer,  for  confectionery,  and  as  an  addition  to 
BUgar-house syrup.  In  1873  there  were  51  grape-sugar  fac- 
tories in  Germany,  using  potatoes,  and  making  24,000,000 
pounds  of  solid  glucose,  32,500,000  pounds  of  glucose 
svrtip,  and  3,000,000  pounds  of  coloring  for  liquors  per 
annum.  Since  that  time  the  industry  has  much  increased. 
The  process  of  manufacture  is  very  simple.  A  suitable 
quantity  of  water  is  heated  to  boiling;  the  sulphuric  acid, 
previously  diluted  with  3  parts  of  water,  is  then  added  : 
and  finally  the  starch,  reduced  with  water  to  the  con- 
sistency of  milk,  is  run  in.  The  whole  is  boiled  till  the 
conversion  of  the  starch  is  complete.  Chalk  is  linn  added 
to  neutralize  the  acid  ;  the  clear  liquor  is  drawn  off  from 
the  deposit  of  sulphate  of  lime,  evaporated  to  about  16°  B., 
filtered  over  bone-black,  and  then  cvap orated  to  any  de- 
sired consistency.  When  sufficiently  concentrated  it  may 
be  run  into  vats  and  allowed  to  crystallize.  Suitable 
proportions  arc — starch  100,  acid,  f>0°  Ii.,  2,  and  water 
300— ton  parts.  Wagner  gives  the  following  analyses  of 
German  grapo-sugar: 

Dextrose 76.8  67.5  G2.2 

Dextrine 9.0  9.0  8  8 

Water 18.1  19-5  24.G 

Foreign  substances -1  4.0  4.4 

100.0  100.0  100.0 

In  the  boiling  of  solutions  of  cane-sugar  there  is  always  a 
partial  conversion  into  dextrose  and  levulose  (inversion); 
anil  as  the  latter  sugar  interferes  with  the  crystallization  of 
the  other  two,  a  certain  proportion  of  unerystalli/.ublc  mo- 
lasses  is  produced.  This  is  the  reason  that  solid  sugar  is 
bo  difficult  to  obtain  from  Borghum.  Prom  its  aqueous 
solution,  dextrose  may  be  obtained  in  granular  masses, 
consisting  of  a  hydrate  (CeHisOe-HtO)  j   from  alcohol,   in 


anhydrous  needles.  It  is  less  soluble  in  water  than  cane- 
sugar,  requiring  1£  parts  of  cold  water  for  solution.  It 
forms  a  sweet  syrup,  not  so  ropy  as  the  syrup  of  cane-sugar. 
It  is  not  as  sweet  as  cane-sugar,  1  part  of  which  sweetens 
as  much  as  2  or  2*  parts  of  dextrose.  Heated  to  218°  F., 
it  loses  water  and  becomes  anhydrous  (CsHijOs);  heated 
from  284°  to  338G  F..  it  loses  a  further  quantity  of  water, 
and  forms  glucosane  (CfiHioOs)  and  caramel.  Heated  with 
caustic  alkalies,  it  is  decomposed,  with  the  formation  of 
melassic  acid  and  a  brown  humus-like  substance.  A  boil- 
ing solution  of  dextrose  and  caustic  potassa  reduces  copper 
salts  to  red  suboxide  of  copper,  and  silver  and  gold  salts  to 
metallic  silver  and  gold.  Dextrose  readily  undergoes  fer- 
mentation :  fl)  vinous,  with  the  production  of  alcohol  and 
carbonic  acid  with  small  quantities  of  glycerine  and  suc- 
cinic acid,  etc.;  (2)  lactOUB,  with  the  production  of  lactic 
acid;  (3)  viscous,  with  the  production  of  mannite  and 
gum,  or  other  forms  of  fermentation  according  to  the  con- 
ditions. (See  Fermentation.)  (Jlucose  (dextro  or  Iacvo) 
may  be  detected  even  in  the  presence  of  cane  sugar — (1) 
by  the  yellow  or  brown  color  produced  on  boiling  it  with 
caustic  potassa:  (2)  by  the  dark  coloration  produced  by 
basic  nitrate  of  bismuth  in  the  solution,  to  which  carbon- 
ate of  soda  is  previously  added  ;  (3)  by  the  reduction  of 
copper  salts  ("  Trommcr's  test  ")  ;  |  I )  by  the  decoloration 
of  an  alkaline  solution  of  ferricyanide  of  potassium.  It 
is  readily  distinguished  from  cane-sugar  by  its  not  black- 
ening under  the  influence  of  strong  sulphuric  acid.  Trom- 
mer's  test  is  especially  useful  for  testing  urine  for  grape- 
BUgar.  It  may  be  applied  in  various  ways:  (1)  by  adding 
to  the  urine  in  a  test-tube  a  grain  of  sulphate  of  copper, 
then  an  excess  of  caustic  potassa,  and  applying  heat ;  the 
presence  of  grape-sugar  is  indicated  by  the  formation  of 
red  suboxide  of  copper;  (2)  by  placing  a  little  sulphate 
of  copper  solution  in  a  test-tube,  adding  a  little  tartaric 
acid,  then  an  excess  of  caustic  potassa :  this  is  then  heated, 
and  while  boiling,  the  urine,  previously  diluted,  is  poured 
in,  a  few  drops  at  a  time.  The  formation  of  a  red  precip- 
itate indicates  the  presence  of  grape-sugar.  This  test  is 
made  quantitative  by  using  a  delinite  amount  of  the  copper 
salt,  and  determining  how  much  of  the  urine  or  other  so- 
lution of  grape-sugar  is  required  to  completely  precipitate 
the  copper.  The  following  is  a  very  satisfactory  method: 
A  solution  of  pure  sulphate  of  copper  in  water  is  prepared, 
containing  34.639  grammes  in  a  litre;  L0  cubic  centimetres 
of  this  solution  require  .05  of  grape-sugar  for  their  reduc- 
tion. This  quantity  of  the  solution  is  measured  out  with 
n  pipette,  and  placed  in  a  small  flask  or  evaporating-dish. 
It  is  then  diluted  to  three  times  its  volume  by  the  addition 
of  water.  A  little  tartaric  acid  is  now  added,  and  a  con- 
siderable excess  of  caustic  potassa.  This  solution  is  then 
boiled,  and  the  urine,  diluted  to  one-tenth  of  its  original 
strength,  is  added  slowly  from  a  graduated  burette  till  the 
liquid  above  the  red  precipitate  no  longer  shows  a  trace  of 
blue  color.     If  n  =  thc  cubic  centimetres  of  diluted  urino 

used,  and  r  the  percentage  of  grape-sugar,  then  —  :  .05 

=  100  :  x.  This  equation  assumes  the  cubic  centimetre  of 
urine  or  other  liquid  to  weigh  exactly  1  gramme,  which  is 
not  the  case.  By  dividing  the  percentage  thus  obtained  by 
the  specific  gravity  of  the  urine,  the  true  percentage  will  re- 
sult.  (For  other  facte  with  regard  to  dextrose  see  Glucose.) 

(8)  Maltose  is  a  variety  of  glucose  observed  by  Dubrun- 
faut  i  Ann.  Ch.  Phys.  [3],  xxi.  178).  It  is  produced  by  the 
action  of  malt  or  diastase  on  starch-paste,  resembles  dex- 
trose in  crystalline  form  and  most  other  respects,  but  its 
dextro-rotatory  power  is  three  times  as  great,  and  it  appears 
to  be  less  easily  altered  by  alkalies.  It  is  converted  into 
dextrose  hy  boiling  with  dilute  sulphuric  acid. 

(9)  Ctevo-glucose  or  Levulose  (CeH]aO«)  occurs  associated 
with  dextrose  in  honey,  in  many  fruits,  in  molasses,  and  in 
other  vegetable  products.  The  mixture  of  the  two  glu- 
coses iii  equal  quantities  ('-institutes  fruit-sugar  or  invert*  d 
sugar.  Some  fruits — certain  apples  and  pears — contain  an 
excess  of  levulose.  leery  (Ann.  Ch.  Phys.  [  -1  ].  v.  350 ; 
Jahresb.f  1869,  p.  810)  finds  this  gluoose  associated  with 
cane  sugar  in  the  sugar-cane,  especially  in  the  upper  parts 

of  the  Btem,  Which  arc  still  enveloped  by  the  green  lcaws, 
and  thereby  protected  from  the  light.  Here  it  sometimes 
amounts  to  |tfa  the  quantity  of  the  cane  sugar,  while  in 
the  lower  part  of  the  stem  it  does  not  exceed  the  J^th  to 
the  -'^Ih  part.  As  the  leaves  dry  up.  and  the  upper  por- 
tion of  the  stem  is  exposed  to  the  light,  it  appear-  to  ho 
converted  into  cane-sugar.  leery  infers  from  this  that  tho 
oane  ^ugar  is  a  secondary  product,  formed  '»y  the  action 
of  light  on  the  levulose.  A  solution  of  cane  sugar,  \vlo-n 
left  to  itself,  warmed  with  dilute  acids,  or  subjected  to  the 
action  of  yeast  or  pectase,  the  ferment  id'  fruits,  loses  its 
dextro-rotatory  power,  and  acquires  Isavo-rotatory  power. 
This  transformation  or  inversion  amounts  when  couipleto 
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to  —38°  left  for  every  +100°  right  of  the  original  rotation. 
As  already  mentioned,  this  is  due  to  the  assimilation  by 
the  cane  BUgar  of  water  (5  per  cent.),  and  its  resolution 
into  equal  quantities  of  dextrose  and  levulose.  "To  sep- 
the  levulose,  the  inverted  sugar  obtained  from  10 
grammes  of  cane-Bugar  is  mixed  with  C  grammes  of  slaked 
lime  and  100  grammes  uf  water,  whereby  a  solid  caloium- 
oompound  of  levulose  is  formed,  while  the  whole  of  the 
dextro-glueose  remains  in  solution,  and  may  be  separated 
from  the  precipitate  by  pressure.  The  calcium  salt  of 
levulose  suspended  in  water,  and  decomposed  by  carbon 
dioxide,  yields  a  solution  of  pure  levulose,  which  may  be 
filtered  and  concentrated  by  evaporation."  (Dubrvnfaut.) 
Pure  levulose  may  be  obtained  directly  by  boiling  inuline 
with  dilute  acids  or  for  a  long  time  with  water.  Levulose 
forms  a  colorless,  unorystallizable  syrup  or  an  amorphous 
solid  mass.  It  is  as  sweet  as  cane-sugar,  and  acts  as  a 
purgative.  It  is  more  soluble  in  alcohol  than  dextrose. 
Its  rotatory  power  for  polarized  light  is  —106°  (left).  In 
contact  with  yeast  it  readily  undergoes  fermentation.  In 
most  of  its  properties  levulose  is  similar  to  dextrose,  but 
it  is  more  easily  altered  by  heat  or  by  acids,  but  less  easily 
by  alkalies  or  ferments. 

(10)  Mannitoee  (CgH^Og)  is  a  glucose  produced  with 
mannitic  acid  when  mannite  is  oxidized  with  the  aid  of 
platinum-black.  It  is  prepared  by  saturating  the  liquid 
with  lime,  removing  the  mannitate  by  adding  alcohol, 
evaporating  the  solution  to  a  syrup,  again  adding  alcohol, 
again  filtering,  and  evaporating  to  drj^ness.  It  is  syrupy, 
uncrystallizable,  fermentable,  and  inactive  to  polarized 
light,  and  resembles  the  other  glucoses  in  its  chemical  re- 
actions. 

(11)  Galactose  (CeHi-jOs)  is  produced  by  boiling  milk- 
sugar  with  dilute  acids.  It  is  soluble  in  water,  slightly  in 
alcohol,  and  crystallizes  more  readily  than  dextrose.  Its 
dextro-rotatory  power  is  +83.3°.  It  ferments  readily,  and 
resembles  dextrose  in  most  of  its  properties.  It  differs  from 
dextrose,  maltose,  levulose,  and  mannitose  in  yielding  mucic 
instead  of  saccharic  acid  when  treated  with  nitric  acid. 

(12)  Inosite  or  Phaaeomannite  (CeHisOs)  occurs  in  the 
heart,  lungs,  kidneys,  liver,  spleen,  and  brain,  and  in 
urine  in  case  of  Bright's  disease.  It  occurs  in  kidney- 
brans,  peas,  cabbage,  potato-shoots,  asparagus,  etc.  Ililger 
(Ann.  Ck.  Phtinn.,  clx.  333)  states  that  inosite  occurs 
abundantly  in  the  juice  of  the  grape.  Jacobsen  deter- 
mined the  quantity  of  inosite  in  the  flesh  of  animals,  find- 
ing 0.0S  per  cent,  in  the  flesh  of  a  young  porpoise  and  0.30 
in  horse-flesh. 

(13)  Sorbine  fCell^Os)  is  obtained  from  ripe  mountain- 
ash  berries  (Sorbus  ancuparia).  The  juice  of  the  berries 
is  allowed  to  undergo  fermentation  ;  it  is  then  concentrated, 
yielding  crystals  of  sorbine.  which  are  purified  by  solution, 
filtration  over  animal  charcoal,  and  recrystallization.  As 
no  sorbine  is  found  in  the  fresh  juice,  and  the  malic  acid 
present  disappears  during  the  process,  Delffs  (Chem.  Neics, 
1854,  664)  supposes  the  sorbine  to  be  derived  from  the  malic 
acid,  perhaps  thus: 

Acid  malic  ether.  Sorbine. 

C2H5.H.C4H4O5  +  H20  =  C6Hi206. 
Sorbine  appears  in  beautiful  trimetric  octahedral  crystals, 
as  sweet  as  cane-sugar.  It  is  readily  soluble  in  water, 
almost  insoluble  in  alcohol.  Its  lsevo-rotatory  power  is 
—  46.9°  left.  It  does  not  undergo  fermentation  in  contact 
with  yeast,  but  with  cheese  and  chalk,  at  104°  F.,  under- 
goes fermentation,  yielding  much  lactic  acid,  with  some 
alcohol  and  butyric  acid.  The  name  "  sorbite"  is  some- 
times applied  to  this  sugar,  but  Boussingault  (  Oompt,  rend., 
lxxiv.  939)  restricts  this  name  to  a  non-fermentable  sugar 
(C'sHiiOc).  isomeric  with  mannite  and  duleite,  which  exists 
in  the  fresh  juice.  It  does  not  affect  the  plane  of  polarized 
light,  nor  does  it  reduce  oxide  of  copper  in  Trommer's 
test.  It  differs  from  mannite  and  duleite  in  several  par- 
ticulars. 

(14)  Eucalyn  (CsHiaOs)  is  an  un fermentable  sugar  pro- 
duced by  the  fermentation  of  melitose,  the  sugar  of  the 
Eucalyptus  of  Tasmania: 

MelitOBB.  Alcohol.  Eucaljn. 

CuHaOii  +  Ha0  =  2C02  +  2C2H60  +  C6IIi206. 
It  is  obtained  as  an  unorystallizable  syrup,  with  a  rotatory 
power  of  +50°.     It  reduces  copper  in  the  Trommer  test, 
and  does  not  ferment,  even  after  treatment  with  sulphuric 
acid.     In  some  respects  it  resembles  sorbine. 

(15)  Cane-Sugar,  Saccharose,  or  Sucrose  (C12H22O11)  oc- 
curs— (1)  In  the  stems  and  roots  of  many  grasses,  especially 
in  the  sugar-cane  (Sareharum  ojpZcxnarum)  is  per  cent., 
Chinese  sugar-cane  (Sorrjhum  sacckaratnm)  9  to  '.H  percent., 
Indian  corn,  the  juice  of  which  just  after  flowering  contains 
7.4  to  7.9  per  cent.,  etc.  (2)  In  fleshy  roots,  as  the  beet  (7 
to  14  per  cent.),  carrot,  turnip,  sweet  potato,  mallow,  etc. 
Madder-root  contains  8  per  cent.,  with  nearly  as  much  more 


inverted  sugar.  (3)  In  the  stems  of  many  trees,  as  the 
date  and  other  palms,  and  especially  in  the  vernal  juices 
of  the  sugar-maple  (Acer  saccharinum),  the  birch,  and 
walnut.  (4)  In  most  sweet  fruits,  often  with  inverted  sugar 
— pumpkins,  melons,  bananas,  etc.  Some,  as  walnuts, 
hazel-nuts,  almonds,  coffee-beans,  and  St.  John's  bread, 
contain  only  cane-sugar.  (0)  In  the  nectar  of  flowers 
and  in  honey,  often  with  inverted  sugar;  the  nectar  of 
cacti  is  almost  wholly  cane-sugar;  that  of  Rhododendron 
pmttirum  shows  crystals  of  cane-sugar,  as  does  also  the 
honey  of  the  American  wasp,  Polybia  apicipinnia;  the 
cane-sugar  rapidly  disappears  from  honey  by  inversion 
under  the  influence  of  ferments  present,  the  honey  becom- 
ing granular  from  the  crystallization  of  the  dextrose.  (6) 
In  manna;  Sinai  manna,  from  Tomarxx  maun  if  era,  con- 
tains 55  per  cent,  of  cane-sugar,  25  of  inverted  sugar,  and 
20  of  dextrine;  Kurdistan  manna,  61  of  cane-sugar,  16.5 
of  inverted  sugar,  and  22.5  of  dextrine. 

Preparation. — Cane-sugar  is  prepared  by  evaporating 
the  vegetable  juices,  the  free  acids  being  neutralized  by 
Hme,  and  the  temperature  kept  as  low  as  possible  to  pre- 
vent inversion.  The  first  product,  or  raw  sugar,  is  purified 
by  dissolving  it  in  water,  straining  through  bag  filters,  fil- 
tering over  bone-black  to  remove  color,  salts,  etc.,  and  boil- 
ing down  in  vacuum-pans  to  the  crystallizing-point.  After 
it  has  crystallized  into  loaves,  it  is  washed  with  a  saturated 
solution  of  pure  sugar  in  water,  to  remove  the  mother-liquor 
or  molasses.  The  manufacture  and  refining  of  sugar  are 
more  fully  discussed  in  the  latter  part  of  this  article. 

Properties. — The  cane-sugar  from  the  plants  mentioned 
above  is  all  identical  when  completely  purified.  The  dif- 
ference in  the  appearance  and  apparent  sweetness  of  the 
sugar  from  the  beet,  used  on  the  continent  of  Europe,  and 
that  from  the  cane,  used  in  England  and  the  U.  S.,  is  en- 
tirely due  to  the  fashion  of  the  countries,  which  demands  in 
the  former  a  fine-grained  sugar,  in  the  latter  a  coarse- 
grained loaf.  The  Paris  refiners  boil  from  the  same  raw 
beet-sugar  a  fine-grained  product  for  home  consumption 
and  a  coarse-grained  product  for  the  English  market. 
Much  of  the  white  loaf-sugar  used  in  England  is  beet-sugar 
refined  in  France  and  Belgium.  Cane-sugar  crystallizes 
readily  when  pure.  The  individual  crystals  are  colorless 
and  transparent ;  masses  of  small  crystals,  loaf-sugar,  ap- 
pear white,  owing  to  the  numberless  reflections  and  refrac- 
tions of  the  light  by  the  crystals.  When  broken  or  rubbed 
together  in  the  dark,  the  sugar  emits  a  phosphorescent 
light.  The  specific  gravity  of  cane-sugar  is  1.606;  it  is 
the  heaviest  compound  of  carbon,  hydrogen,  and  oxygen 
known.  (  Wanklyn.)  The  sp.  gr.  of  milk-sugar  is  1.53; 
starch,  1.53;  cellulose,  1.5;  gum-arabic,  1.355;  glycerine, 
1.27.  Heated  to  320°  F.,  cane-sugar  melts  to  a  clear  liquid, 
which  solidifies  on  cooling  to  a  transparent  mass.  "  barley- 
sugar,"  which  in  time  becomes  opaque  and  crystalline.  At 
a  higher  temperature  it  gives  off  water,  and  probably  be- 
comes glucosane,  C'clIioOs.  At  410°  more  water  is  given  off, 
and  caramel  remains,  a  mixture  of  (1)  brown  caramelane 
(Ci'jHisOg),  soluble  in  water  and  alcohol ;  (2)  reddish-brown 
caramelene  (C36H50O25),  soluble  in  water,  sparingly  in  strong 
alcohol;  (3)  black  earameline  (C96H102O51) ;  three  modifica- 
tions of  which  are  known — A,  soluble  in  water;  B,  insolu- 
ble in  water,  soluble  in  other  liquids  ;  C,  insoluble  in  all  or- 
dinary solvents;  and  (4)  other  bodies.  After  losing  10  per 
cent,  of  water  the  product  is  nearly  pure  caramelane ;  after 
14  or  15  per  cent.,  it  is  rich  in  caramelene ;  after  a  loss  of 
20  per  cent.,  it  consists  almost  wholly  of  earameline.  At 
still  higher  temperatures  it  undergoes  destructive  distilla- 
tion, giving  off  carbonic  oxide,  marsh-gas,  carbon  diox- 
ide (CO2),  acetic  acid,  acetone,  aldehyde,  and  brown  oils, 
which  contain  furfurol.  a  bitter  principle,  assamar,  and 
other  compounds.  A  considerable  residue  of  brilliant  char- 
coal remains  behind.  Cane-sugar  is  very  soluble  in  water, 
and  has  a  pure  sweet  taste.  It  is  2  or  2h  times  sweeter  than 
dextrose.  Its  concentrated  solutions  are  syrupy.  Cold 
water  dissolves  three  times  its  weight  of  cane-sugar,  hot 
water  larger  quantities.  It  is  insoluble  in  ether  and  in  cold 
absolute  alcohol;  boiling  alcohol  dissolves  \\  per  cent,  of 
it.  Aqueous  alcohol  dissolves  it  much  more  readily.  C. 
Scheiblcr  has  investigated  the  solubility  of  cane-sugar  in 
aqueous  alcohol  of  different  strengths  and  at  different  tem- 
peratures (Dent.  Chem.  Get.  Ber.,  v.  343).  Gerlach  (1864) 
gives  in  the  following  table  the  specific  gravity  of  sugar  so- 
lutions, with  the  corresponding  percentage  of  cane-sugar  at 
17.5°  C: 
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(For  the  equivalents  of  the  Specific  gravities  in  Beauine 
degrees  see  HYDROMETER.) 

The  aqueous  solution  of  cane-sugar  rotates  the  plane  of 
polarized  light  to  the  right;  for  tin-  transition  tint  |c]  — 
+  73. S.  The  rotatory  power  varies  but  little  with  changes 
of  temperature.  This  property  of  oane-sugar  is  the  basis 
of  optical  saccharimetry,  which  is  mentioned  more  fully  in 
the  latter  part  of  this  article.  By  prolonged  boiling  with 
water,  cane-sugar  is  converted  into  a  mixture  of  dextrose 
and  levulose,  inverted  sugar.  "The  action  of  water  and 
of  various  saline  solutions  on  cane-sugar  has  been  studied 
by  Clasen  (./.  pr.  Chem.,  ciii.  I  19  :  Zeitachr.f.  Okem.  [2],  iv. 
604;  Am.  Chemist,  iv.  90),  with  the  following  results:  (1) 
Cane-sugar  in  dilute  aqueous  solution  in  glasses  covered 
with  paper  is  gradually  converted  into  glucose  at  ordinary 
temperatures,  before  the  formation  of  fungi  takes  place  on 
the  nut-face  ;  but  no  alteration  of  the  sugar  takes  place  when 
its  dilute  solution  is  boiled  for  several  hours  immediately 
after  preparation.  (2)  The  formation  of  glucose  is  prevent- 
ed by  gypsum,  by  a  mixture  of  gypsum  and  sal-ammoniac, 
and  by  nitre;  retarded  by  magnesium  sulphate.  (3)  When 
a  sugar  solution  mixed  with  gypsum,  potassium  nitrate,  or 
magnesium  sulphate,  after  standing  for  several  days  at  70° 
R.,  is  heated  for  a  few  hours  only,  a  considerable  quantity 
of  glucose  is  formed.  (4)  When  a  sugar  solution  is  mixed 
with  gypsum  and  sal-ammoniac  ami  heated,  ammonia  is 
given  off  and  the  solution  turns  arid.  In  presence  of  this 
saline  mixture  glucose  is  formed,  even  when  the  sugar  so- 
lution is  recently  prepared.  (■">)  In  all  other  eases  no  arid 
reaction  of  the  liquid  was  observed,  and  the  transformation 
must  be  ascribed  wholly  to  the  action  of  the  water,  (6) 
Whether  the  product  formed  was  actually  grape-sugar  or 
some  other  kind  of  sugar  which  reduces  potassio-eupric 
tartrate,  was  not  determined."  (  Watts's  Sup.)  (For 
iMauincn 6's  experiments  on  the  action  of  water  and 
heat  see  Ball.  Soe.  Chim.  [2],  xvii.  442.)  E.  M.  Raoult 
[Compt.  rend.,  Ixxiii.  1049)  says  that  a  solution  of  1  part 
of  sugar  in  5  of  water,  enclosed  in  a  scaled  tube  from 
which  the  air  had  been  expelled  by  boiling  the  liquid, 
after  five  months'  exposure  to  light  was  found  to  be  about 
half  converted  into  glucose  (inverted  sugar),  while  a 
similar  solution  kept  for  the  same  length  of  time  in  the 
dark  remained  unaltered.  U.  Kreuslcr  [Am.  Chemist,  vi.) 
repeated  these  experiments,  and  found  that  access  of  air  is 
necessary,  and  that  light  merely  hastens  the  action  of  the 
ferment-germs  derived  from  the  air.  Cane-su^;ir  is  nut 
directly  fermentable,  hut  when  its  dilute  solutions  are 
mixed  with  yeast  in  considerable  quantity,  and  expose!  to 
a  warm  atmosphere,  the  sugar  is  converted  into  glucose  by 
the  soluble  ferment  of  the  yeast,  and  the  glucose  undergoes 
vinous  fermentation.  Diastase  and  pertuse  I  fruit-ferment ) 
change  cane-sugar  to  glucose.  Pure  solutions  of  cane-sugar 
in  water,  when  \ay  concentrated,  remain  unaltered  for 
years;  when  dilute,  they  suffer  decomposition.  (See  PfiB 
MENTATION.)  Saccharine  solutions  are  also  liable  to  under- 
go viscous  fermentation.  Strong  solutions  of  sugar  aro 
used  for  preserving  fruits,  etc.  Dilute  acids,  especially 
mineral  arid- — and  sulphuric  acid  most  rapidly — convert 
Oane-SUgar  into  glucose— slowly  in  the  cold,  rapidly  when 
heated.  Acid  salts  act  in  the  same  manner.  Long  con 
tinned  boiling  with  oven  very  dilute  acids  results  in  the 
formation  of  brown  ulmine.  ulmic  acid,  etc.  (See  Hi  mi  s.i 
If  the  air  lias  access,  formic  acid  is  also  produced.  Grote 
and  Toll  ens  obtained  a.  peculiar  arid,  levulinic  (CsHsOa), 
by  heating  can e- sugar  with  sulphuric  acid  (vim.  Chemist, 
v.  124).  E.  I'd/  has  found  i  .1-'.  Ch  mist,  iv.  317)  that  cer- 
tain organic  acids — citric,  for  instance  prevent  'be  inver- 
sion of  oane-sugar  by  mineral  acids.  Strong  sulphuric 
acid  destroys  cane  sugar  rapidly,  evolving  sulphur  dioxide 
(80a),  and  forming  a  Mark  carbonaceous  mass.      This  rear. 

tion  distinguishes  r; sugar  from  glucose.     Concentrated 

hydrochloric  arid  decomposes  cum-  -agar  rapidly.     Aoetlc 
anhydride  forms  substitution-products  with  on  no-sugar,  in 
which  hydrogen  atoms  are  replaced  bj  acetyl  (CjHjO),  ■■> 
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hepta-  and  orto-acetyl-saccharose,  GijHistCaHsO  7O11  and 
''ljlln  C2H3O  "11.  Cane-sugar  solutions  air  nor  decom- 
po  ed  -I.  inn,/  heated  with  caustic  alkalies,  althou 
combination  takes  place  between  the  sugar  and  alkaline 
base.  This  is  decomposed  by  carbon  dioxide  (CO2),  the 
sugar  having  undergone  no  change.  Long  boiling  with 
potash-lye  results  anally  in  the  decomposition  of  cane- 
sugar.  Glucose  is  quickly  decomposed  when  heated  with 
alkalies  or  alkaline  earths,  forming  yellow  or  brown  1  humus) 
solutions. 

"Cane-sugar  is  very  easily  oxidized.  It  reduces  silver 
and  mercury  Halts  when  heated  with  them,  and  precipitates 
gold  from  the  chloride.  Pure  cupric  hydrate  is  but  slowly 
reduced  by  it,  even  at  the  boiling  beat;  in  presence  of 
alkali,  however,  a  blue  solution  i-  formed,  and  on  boiling 
the  liquid  ouprous  oxide  is  precipitated.  An  alkaline  so- 
lution of  cupric  tartrate  is  very  slowly  reduced  l>v  cane- 
sugar.  Cane  sugar  takes  fire  when  triturated  with  S  parts 
of  p,  roxide  of  /-■■;./,  and  forms  with  chlorate  of  pota  turn 
a  mixture  which  detonates  on  percussion,  and  burn-  vividly 
when  a  drop  of  oil  of  vitriol  is  let  fall  upon  it.  Cane-sugar, 
distilled  with  a  mixture  of  sulphuric  acid  and  mafia 
peroxide,  yields  formic  acid.  Heated  with  dilute 
ariij,  it  yields  saccharic  and  oxalic  acids.  1  part  of  -u_Mr 
mixed  with  :!  parts  of  nitric  acid  of  specific  gravity  1.25  to 
1.30,  and  heated  to  j(l°,  is  wholly  converted  into  saccharic 
acid : 

CiaHjttOu  +  Oe=2CaHi0Os  j.  11,0. 

At  tho  boiling-heat  the  product  consists  chiefly  of  oxalic 
arid.  Sugar  is  likewise  oxidized  by  -/>/<., <ide  ,,/'  time,  but 
the  products  have  not  been  examined."  1  Watt*.)  (Seejlm. 
Chemiaf,  v.  277,  for  experiments  by  J.  M.  Mi  1 1  icli  on  the 
action  of  chloride  of  lime  on  cane-sugar.)  "Dry  <■/,/.,, ■;„,■ 
does  not  attack  sugar  at  ordinary  temperatures,  but  at  100° 
a  brown  substance  is  formed,  partly  soluble  in  water.  On 
passing  chlorine  into  sugar-water,  hydrochloric  acid  is 
slowly  formed,  together  with  carbonic  acid,  a  brown  sub- 
stance, and  an  uncrystallizable  organic  acid.  Perchloride* 
act  upon  sugar  (and  other  carbohydrates)  in  the  same 
manner  as  free  chlorine,  producing  dark-colored  products. 
This  reaction  is  applied  by  Maumenr  (Gompt.  rend.,  xxx. 
314)  to  the  detection  of  sugar  and  analogous  nl>-tatM-t-  in 
liquids.  For  this  purpose  a  drop  of  the  liquid  is  placed  on 
a  strip  of  white  merino,  previously  steeped  in  a  solution  of 
stannic  chloride  and  dried,  and  the  strip  is  warmed  over  a 
hot  coal  or  the  flame  of  a  lamp  ;  the  presence  of  an;. 
charine  substance  will  then  be  indiratcpl  by  the  production 
of  a  black  spot."  (  Watts.)  Hlasiwetz  and  Habermann 
(Ann.  Ch.  /'//arm.,  civ.  120)  find  the  acid  produced  by 
chlorine  in  cane-sugar  solutions  to  bo  gluconic,  (VJI12O7. 
Nascent  hydrogen,  produced  by  sodium  amalgam  in  the 
aqueous  solution,  converts  cane-sugar  into  mannite  or  dul- 
cito  and  monatomic  alcohols,  ethyl,  isopropyl,  and  hexyl. 

Cane-sugar,  added  to  a  mixture  of  nitric  and  sulphuric 
acids,  is  converted  into  nitro-*accharo*e,  C12H18I  NOj)iOn?, 
an  explosive  compound  corresponding  to  gun-cotton  and 
nitro-glyccrine.  With  bases  cane-sugar  forms  definite  com- 
pounds called  s,trraff*.     Potassium  anil  BOdium  compounds 

(C12H21KO11  and  CiaHsiNaOii)  are  obtained  as  gelatinous 

precipitates  on  adding  an  alcoholic  solution  of  sugar  to 
potash  or  soda-lye.  Cane-sugar  solutions  dissolve  large 
quantities  of  magnesia,  lime,  strontia,  baryta,  oxides  of 
lead,  copper,  etc.     Carbon  dioxide  (COj)  del poses  these 

SUCrateS,  precipitating  carbonates  of  the  metal-.  The  ad- 
dition of  sugar  to  solutions  of  many  metal 8  prevent'-  their 
precipitation  by  alkalies.  Citric,  tartaric  acid,  and  many 
other  li  \ed  organic  bodies  puss  ess  the  same  property.  This 
[&  notably  the  oase  with  aluminum,  chromium,  sine,  iron, 
manganese,  cobalt,  nickel,  copper,  etc.  (See  Qrotho,  ././. 
pr.  f  'hem.t  iccii.  1 75.)  Lime  dissolves  readily  in  solutions  of 
cane  sugar,  forming  a  very  caustic  alkaline  solution,  hav- 
ing a  bitter  taste.  Compounds  of  cane  sugar  with  i,  li, 
2,  3,  and  6  molecules  of  CaO  have  been  observed. 

All  tbese  compounds  are  <U m posed  bj  carbon  dioxide 

(I  11.  .   with   separation   of  calcic   oarbonate  and   a  sugar 
syrup  unimpaired.    The  trioalcio  Bucrate  is  but  slightly 
Boluble  in  water,  and  separates  even  from  its  dilute  -..in 
tion-.  on  the  application  of  heat,  as  an  amorphous  mass, 
Rousseau  proposes  converting  (lie  Bugar  of  the  oane-juico 
into  this  compound  on  the  plantations,  drying  it.  and  ex- 
porting it  to  the  countries  where  it  is  to  be  consume  I.  when 
it  can  be  refined  with  much  less  loss  than  bj  the  present 
Bystem  of  manufacture.     When  a.  certain  quantity  ol  ■  11 
bonio  acid  has  been  passed  into  a  solution  OT  lime  in  cane- 
BUgar  syrup,  there   is   produced  a  gelatinous  magma  wl 
contains    sugar,   lime,   and    carbon    dioxide.      Rouvin  and 
I  .  .i    .mii    u-r  tbi.-  ma--  in   lln-jr  prOOeSfl  "I    SUgar   rcfinil  -'  as 

a  defecating  agent  with  greal  success  in  some  of 

refineries  in  Paris.  There  baa  been  considerable  discus- 
sion with  regard  to  the  nature  of  this  j ipitato.     Bouvin 
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and  Loiseau  consider  it  a  definite  compound,  the  aucrate  of 
hydrocarbonate  of  lime,  while  others  consider  it  a  mechan- 
ical mixture  of  carbonate  of  lime  with  sucrate  of  lime.  (See 
the  -I"'.  Chi  witij  >■  P-  8.)  Sugar  dissolves  oxide  of  copper 
as  well  as  the  Bubacetate  (verdigris),  and,  according  to 
Orfila,  tin:  poisonous  properties  of  the  copper  are  very 
much  diminished  by  the  presence  of  the  sugar. 

{.in  BUgar  unites  with  some  alkaline  salts,  forming 
definite  orystalline  compounds,  which  have  heen  recently 
reinvestigated  by  Gill  (./.  Lond.  Ckem.  Soc,  1871,269).  He 
obtained  the  following  definite  compounds:  (l)2Ci2H22- 
0n.3NaCI.4Ha0,  (2)  Ci.»H22On.NaCl.H20,  (3)  2CuHa0u.- 
;;\;il..;|ljO.  From  the  last  compound  he  infers  that  the 
formula  for  cane-sugar  should  bo  doubled  to  C-.-4H.uO22. 

The  crystallization  of  cane-sugar  is  much  hindered  by 
the  presence  of  certain  salts,  especially  sodic  chloride,  and 
to  a  less  degree  potassic  chloride.  A.  Marschall  has  care- 
fully studied  this  subject,  using  salts  which  occur  in  the 
beet-root  (Zeitsch.  d.  Per.  /.  Bub.  fad.,  1870,  339,  in  ab- 
stract in  Am.  Chemist,  ii.  406).  He  classifies  these  salts  as 
follows:  (1)  salts  favoring  crystallization  :  sodic  sulphate, 
nitrate,  acetate,  butyrate,  valerate,  and  malate  ;  potassic 
aspartate  ;  magnesic  nitrate,  sulphate,  and  chloride;  calcic 
nitrate  and  chloride;  (2)  indifferent  salts,  without  influ- 
ence :  sodic  carbonate,  oxalate,  citrate,  and  aspartate ; 
potassic  sulphate,  nitrate,  and  chloride;  calcic  hydrate; 
( ;> )  salts  preventing  crystallization,  and  consequently  favor- 
ing the  formation  of  molasses  :  potassic  carbonate,  acetate, 
butyrate,  and  citrate.  Magnesic  sulphate  promotes  the 
crystallization  of  10  times,  magnesic  chloride  of  17  times, 
calcic  chloride  of  7k  times,  its  weight  of  cane-sugar.  The 
addition  of  sulphuric  acid  often  promotes  the  crystalliza- 
tion by  converting  injurious  carbonates,  etc.,  into  harmless 
sulphates.  Much  remains  to  be  learned  on  this  subject. 
Dubrunfaut  has  introduced  the  process  of  osmose  for  the 
purpose  of  separating  salts  from  molasses,  in  order  to  make 
it  possible  to  obtain  crystallized  sugar  from  it.  (See  En- 
dosmose  for  description  of  his  apparatus.) 

(16)  Paraaaccharose  (CiaHazOn),  a  modification  of  cane- 
sugar,  produced  when  a  solution  of  cane-sugar  containing 
amnionic  phosphate  is  allowed  to  stand,  exposed  to  the  air, 
for  several  months  during  the  summer.  Dextrose  is  pro- 
duced at  the  same  time.  It  can  be  crystallized,  is  very 
soluble  in  water,  nearly  insoluble  in  90  percent,  alcohol,  has 
a  dextro-rotatory  power  of  +10S°.  It  reduces  the  alkaline 
copper  solution,  but  only  half  as  strongly  as  dextrose.  It 
is  not  perceptibly  altered  bv  dilute  sulphuric  acid,  even  at 
212°F.  (Jodin,  Oompt.  rend.,  liii.  1252;  lv.  720  ;  lvii.434; 
Jahresb.,  1861,  722  ;  1SG2,  472;  1S63,  572.) 

(17)  Melitose  (C12H22O11),  a  sugar  found  in  the  manna 
of  Eucalyptus  species  in  Tasmania.  Itcrystallizes  in  slightly 
sweet  needles,  soluble  in  9  parts  of  cold  water  and  in  boil- 
ing water.  Its  dextro-rotatory  power  is  +  102°.  It  does  not 
reduce  the  alkaline  copper  solution,  is  not  altered  by  boil- 
ing alkalies,  and  is  changed  by  hot  dilute  sulphuric  acid 
into  a  fermentable  sugar,  probably  dextrose,  and  non- 
fermentable  cucalyn,  C^HeO^.  In  contact  with  yeast  it 
undergoes  the  same  change,  the  dextrose  subsequently 
undergoing  vinous  fermentation.  (Johnston,  Mem.  Chem. 
Sue,  i.  159  ;  Berthelot,  Ann.  Ch.  Phys.  [3],  xlvi.,  C6.) 

(IS)  Melezitoze  (C12II22O11)  is  a  sugar  which  occurs  in 
Briancon  manna  from  the  larch  [Larix  Europtea).  It 
crystallizes  from  the  alcoholic  extract  in  small,  hard, 
shining,  efflorescent  crystals.  Its  dextro-rotatory  power  is 
+  94.1°.  It  is  readily  soluble  in  water,  nearly  insoluble  in 
oold,  slightly  soluble  in  boiling  alcohol.  Melezitose  de- 
composes at  about  392°  F.  It  is  carbonized  by  cold  strong 
sulphuric  acid.  By  an  hour's  boiling  with  dilute  sulphuric 
acid  it  is  converted  into  glucose.  In  contact  with  yeast  it 
passes  slowly,  or  sometimes  not  at  all,  into  vinous  fermen- 
tation. It  is  not  altered  at  212°  F.  by  aqueous  alkalies, 
and  scarcely  bv  potassio-cupric,  tartrate. 

(19)  Trehalose  &nd  Mycose  {Ci^aOn^HiO).  Trehalose 
is  a  sugar  contained  in  Trehala  manna  from  Persia,  which 
consists  of  the  hollow  cocoons  of  a  coleopterous  insect 
(Larinua  maculatua).  The  larva  of  this  insect  feeds  upon 
the  branches  of  Ethiopa  peraica,  extracting  sugar,  gum, 
starch,  etc.,  and  forming  from  them  its  cocoon.  The  sugar 
is  extracted  by  boiling  alcohol.  My  cose  is  a  sugar  found 
in  the  ergot  of  rye.  These  sugars  crystallize  in  shining 
rhombic  crystals,  are  very  sweet,  soluble  in  water  and  in 
boiling  alcohol.  The  dextro-rotatory  power  of  trehalose  is 
+  199,  of  mycose  +192.5°.  By  long  boiling  with  dilute 
sulphuric  acid  they  are  converted  into  dextrose.  They  are 
not  altered  by  boiling  with  caustic  alkalies,  nor  do 'they 
reduce  the  potassio-cupric  tartrate.  In  contact  with  yeast 
they  pass  slowly  and  imperfectly  into  vinous  fermentation. 
They  are  believed  to  be  identical. 

(20)  Lactose,  Lactine,  or  Milk- Sugar  1  C12H22O11.H2O),  an 
important  constituent  of  the  milk  of  all  Mammalia,  amount- 
ing to  one-third  or  more  of  the  solid  constituents.     Cow's 


milk  contains  from  4  to  5  per  cent.,  human  milk  more. 
(See  Milk.)  It  was  first  prepared  by  Fabrizio  Bartholetti 
in  1019  from  whey,  thence  called  manna  or  nitrum  acrilacth, 
afterward  galacticum  Bartholetti.  Bouchardat  has  recently 
examined  the  saccharine  matter  obtained  from  the  juice  of 
the  sapota  tree  {Ackras  eapotu)  of  Martinique,  and  found 
it  to  consist  of  45  per  cent,  of  milk-sugar  and  55  per  cent, 
of  cane-sugar.  It  is  prepared  from  milk  by  coagulating 
the  caseine  with  sulphuric  acid  or  rennet,  separating  the 
curd,  which  includes  both  the  caseine  and  the  butter,  filter- 
ing, and  concentrating  the  whey  to  the  crystal li zing-point 
by  evaporation.  Sticks  are  introduced  for  the  crystals  to 
collect  upon.  By  solution,  filtration  over  animal  charcoal, 
and  recrystallization,  or  by  repeated  precipitation  by  alco- 
hol, it  is  obtained  pure.  Large  quantities  are  prepared  in 
Switzerland  from  the  whey  left  in  making  cheese.  It  forms 
hard,  white  hemihedral  trimetric  crystals,  which  feel  gritty 
between  the  teeth,  and,  dissolving  very  slowly,  have  but  a 
faintly-sweet  taste.  Subjected  to  a  temperature  of  2fiG°  F., 
milk-sugar  loses  5  per  cent,  of  water,  exactly  1  molecule, 
leaving  the  anhydrous  milk-sugar  (C12H22O11)  as  a  color- 
less melted  mass,  which  solidities  in  the  crystalline  state 
on  cooling.  It  is  soluble  in  5  or  6  parts  of  cold,  2A  of  boil- 
ing water,  but  does  not  form  a  syrup.  It  is  slightly  solu- 
ble in  alcohol.  Its  dextro-rotatory  power  is  +59.3°  (Bev- 
tkelot),  +  60.28°  {Bint).  The  rotatory  power  of  the  solution 
diminishes  on  standing  or  on  heating.  Heated  to  320°  F., 
milk-sugar  turns  brown,  and  at  347°  is  converted  into 
lacto-caramel  (C12H20O10) ;  at  a  higher  temperature  it  yields 
a  humus-like  body.  Boiling  with  dilute  sulphuric  acid 
converts  it  into  galactose  (Cell^Og),  which  has  been  already 
mentioned.  Strong  sulphuric  and  hydrochloric  acids  and 
alkalies  decompose  it,  especially  when  heated,  with  forma- 
tion of  brown  or  black  products.  Milk-sugar  is  readily 
oxidized  ;  with  nitrate  of  silver  it  forms  a  mirror-like  de- 
posit of  metallic  silver,  which  has  been  used  as  a  substitute 
for  the  ordinary  tin-amalgam  mirrors.  It  decomposes  the 
potassio-cupric  tartrate  even  in  the  cold,  precipitating  red 
cuprous  oxide,  and  giving  rise  to  galactic  and  pecto-lactic 
acids.  Alkaline  permanganates  oxidize  it  to  carbon  dioxide 
(CO2)  and  water.  Moderately  strong  nitric  acid  converts 
it  into  mucic.  saccharic,  tartaric,  and  racemic  acids,  and 
finally  oxalic  acid.  Very  strong  nitric,  or  a  mixture  of 
nitric  and  sulphuric  acids,  converts  it  into  nitro-lactine. 
Distilled  with  oxidizing  mixtures,  such  as  sulphuric  acid 
and  manganese  dioxide,  it  yields  formic  acid.  When  yeast 
is  added  to  a  solution  of  milk-sugar,  it  gradually  passes 
into  a  state  of  vinous  fermentation.  When  cheese  or  gluten 
is  added,  lactous  fermentation  occurs,  with  the  formation 
of  lactic  acid,  always,  however,  with  the  formation  of  some 
alcohol.  In  the  presence  of  chalk  or  oxide  of  zinc  this 
fermentation  continues  till  all  the  sugar  is  converted  into 
lactic  acid. 

The  ordinary  souring  of  milk  is  due  to  the  transforma- 
tion of  the  milk-sugar  into  lactic  acid,  the  curd  being  pre- 
cipitated by  the  free  acid  produced.  Fermented  milk  is 
called  koumiss  ;  when  distilled,  it  yields  a  kind  of  spirits 
called  arraca  or  arrack.  (See  Fermentation,  Milk,  Kou- 
miss, and  Lactic  Acid.)  Milk-sugar  forms  compounds 
with  potassa,  soda,  lime,  and  baryta,  but  not  with  sodic 
chloride.  Fudakowski  announces  two  new  varieties  of 
sugar  obtained  from  milk-sugar.  The  quantitative  deter- 
mination of  milk-sugar  may  be  accomplished  with  the 
potassio-cupric  tartrate,  as  in  the  case  of  dextrose,  etc.,  or 
by  noting  the  rotatory  power  of  its  solution.  (See  Sac- 
ckarimetry,  further  on  in  this  article.) 

(21)  Synantkrose  (C12H92O11),  a  variety  of  sugar  which  is 
found  in  company  with  inuline  in  the  roots  of  the  dahlia, 
Jerusalem  artichoke,  etc.  It  is  deliquescent,  readily  solu- 
ble in  water  and  in  dilute  alcohol,  is  optically  inactive, 
does  not  reduce  the  copper  solution.  It  has  a  faint  taste, 
but  is  not  sweet.  Dilute  acids  convert  it  into  dextrose  and 
lcvulose.  Like  cane-sugar,  when  in  contact  with  yeast  it 
does  not  ferment  directly,  but  is  converted  into  dextrose 
and  levulose,  which  subsequently  undergo  fermentation. 
Caustic  alkalies  do  not  turn  it  brown.  (0.  Popp,  Ann.  Ch. 
Pharm.,  clvi.  181.) 

(22)  Several  other  sugars  have  been  noticed,  but  have 
not  as  yet  been  fully  investigated.  Rkamnegine-augar 
(CelluOe),  isomeric  with  mannite,  is  obtained  by  boiling 
rhamnegine  with  dilute  sulphuric  acid.  Abietite  (CellgtV, 
resembling  mannite,  is  obtained  from  the  needle-like  leaves 
of  Abies  pectinata.  Dambornite  (C4II&O3)  exists  in  Ga- 
boon caoutchouc,  and  ilambose  (C3H6O3  or  CcH^Oe)  is 
formed  from  it,  and  bomeaite  (C14H14O12)  is  extracted  from 
Borneo  caoutchouc.  Dambornite  and  bornesite  are  said  to 
be  volatile  without  decomposition.  Pectine-sngar  (VqU^Og) 
is  a  glucose  with  a  greater  dextro-rotatory  power  (+11S°) 
than  any  other  sugar  except  trehalose  and  lactose.  It  wa6 
obtained  by  Scheibler  by  boiling  the  metapectio  acid  of 
turnips  with  strong  acids  (Dmt.  Chem.  Gca.  Ber.,  1868,  pp. 
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58,  108).  It  readily  reduces  copper,  bat  is  not  brought  into 
vinous  fermentation  by  yeast.  It  turns  brown  when  heated 
with  alkalies. 

n.  The  Manufacture  op  Cane-Sugar. —  Although 
cane-sugar  occurs  in  a  great  variety  of  plants,  there  are 
very  few  from  which  it  can  bo  economically  manufactured. 
These  are  the  following: 

Gross  tons. 

The  sugar-cane,  supplying 1,700,000 

The  beet,  ""       1,000,000 

The  date-palm,  "  100,000 

Sorghum  (sold  as  molasses), supplying    50,000 
The  maple  tree,  supplying  15,000 

2,805,000 

A  small  quantity  of  sugar  is  said  to  be  made  in  Mexico 
from  maize,  but  no  reliable  statistics  with  regard  to  it  are 
available.  The  estimated  production  from  sorghum  is 
based  on  the  census  report  of  the  U.  S.  of  1870,  which 
returns  2-4  hogsheads  of  sugar  ami  L6, 050, 089  gallons  of 
molasses  from  this  plant.  In  reducing  this  to  sugar,  the 
molasses  has  been  assumed  to  contain  7  pounds  of  sugar 
per  gallon,  which  is  probably  high.  Since  1870  the  sor- 
ghum crop  has  fallen  off  very  considerably.  The  esti- 
mated production  of  maple-sugar  is  also  derived  from  the 
census  report,  which  returns  28^443,645  pounds  of  sugar 
and  921,057  gallons  of  syrup.  The  syrup  is  assumed  to 
contain  5  pounds  of  sugar  per  gallon. 

III.  Sugar  from  the  Sugar-Cane. — Tho  sugar-cane 
[Saccharum  ojficinanun,  L.,  and  possibly  other  species  of 
Saccharum)  is  not  known  in  a  wild  state.  It  is  probably  a 
native  of  South-eastern  Asia,  and  as  Capt.  Cook  found  it 
on  tho  islands  of  the  Pacific  (?),  it  must  have  been  indig- 
enous there  also.  According  to  Humboldt,  the  sugar-cane 
was  unknown  in  America  and  the  adjacent  islands  before 
the  advent  of  the  Spaniards.  Sugar  was  first  made  in 
Bengal,  and  the  name  is  derived  from  the  Sanskrit  word 
tkakard  or  say/card,  which  signifies  "small  grains.*'  The 
cultivation  of  the  cane  and  the  manufacture  of  sugar  ex- 
tended over  Eastern  Asia,  China,  Java,  etc.,  then  to  West- 
ern Asia,  Arabia,  Northern  Africa,  Egypt  (as  early  as  JT66), 
Tripoli;  was  introduced  into  Spain  by  the  Moors  soon  after 
714;  was  carried  to  Malta,  Cyprus,  Candia,  and  especially 
to  Sicily,  where  large  quantities  of  sugar  were  manufac- 
tured as  early  as  11 18.  About  1420  the  Portuguese  intro- 
duced the  cane  into  Madeira  and  the  Canaries,  and  until 
the  discovery  of  America  those  islands  supplied  most  of 
the  sugar  consumed  in  Europe.  The  cultivation  of  the 
sugar-cane  was  established  in  llispaniola  (now  Santo  Do- 
mingo and  Hayti)  soon  after  its  discovery,  and  in  1518 
there  were  28  factories  on  the  island.  The  industry  ex- 
tended to  Urazil,  Cuba,  Porto  Rico;  the  Danish  islands,  St. 
Thomas  (00  factories  in  1520),  Santa  Cruz,  etc.;  the  Eng- 
lish islands,  Iiarbadocs  (1641),  St.  Christopher  (1643),  An- 


tigua, Jamaica,  etc.;  the 
French  islands,  Guade- 
loupe ( 1657),  Martinique, 
etc.;  the  Dntofa  islands; 
Mexico,  Peru,  Chili  ;  the 
Pacific  islands,  especially 
.Manila  in  the  Philippines, 
and  the  Sandwich  islands; 
to  Louisiana  in  1701,  and 
to  New  South  Wales  in 
1852. 

The  sugar-cane  belongs 
to  the  family  of  Grammes 
or  grasses.  It  has  a  solid 
stem,  from  an  inch  to  an 
inch  and  a  half  in  thick- 
ness, and  from  eight  to 
twenty  feet  in  height.  The 
stem  is  jointed  about  every 
three  to  six  inches,  and 
.  sends  forth  leaves,  which 
fall  off  with  the  ripening 
of  tho  plant.  They  arc 
three  or  four  feet  long, 
and  one  to  two  inches  in 
breadth.  In  tho  eleventh 
or  twelfth  month  of  their 
growth  the  canes  send  up 
at  their  top  a  sprout  seven 
or  eight  feet  high,  nearly 
hair  an  inch  in  diameter. 
Smooth  and  without  joints, 
oalle  l  the  arrow,  which 
bears  an  ample  panicle 
about  tWO  feet  long,  di- 
vided into  numerous  ram- 


Fig.  I. 


Sugar-cane, 


ifioetions,  earn  ing  soft,  silky  flowers.    ^  hen  ripe,  the    torn 

contain;   a  d  it  t  y-whito  pith  or   open  cellular   tissue,  which 
is  filled  with  tho  very  pure  saccharine  juice. 


The  varieties  of  the  sugar-cant  are  numerous:  some,  as 
tho  Chinese,  &.  sinense,  are  thought  by  many  to  be  distinct 
species.  (1)  The  Creole,  Madeira,  or  common  sugar-cane, 
originally  introduced  at  Madeira,  is  the  longest  known. 
It  is  distinguished  by  its  thin,  very  knotty  stem  and  green 
leaves.  It  grows  freely  in  every  region  within  the  tropics, 
on  a  moist  soil,  as  high  as  5000  feet  above  the  sea.  (2) 
The  Otaheite  or  Tahiti  cane  is  much  cultivated.  It  is 
taller,  stronger,  longer-jointed,  quicker  in  its  growth,  and 
more  productive  in  sugar  than  the  Creole  cane.  It  matures 
quickly,  yielding  four  crops,  while  the  Creole  yields  three, 
and  its  juice  is  purer  and  more  easily  crystallized.  It  in- 
cludes two  minor  varieties — the  ribbon  cane,  red  and  green 
striped,  and  the  Bourbon  cane.  (3)  The  Batavia  Or  purple- 
violet  cane  from  Java.  It  is  covered  with  purple  Stripes, 
grows  eight  or  ten  feet  high,  and  hafl  a  heavy  foliage. 
The  joints  are  covered  with  :i  resinous  or  waxy  film.  In 
Jamaica  it  is  used  as  a  border  for  other  canes  to  defend 
them  from  cattle.  (4)  The  Chinese  cane  is  very  hardy, 
withstanding  cold  and  drought,  and  with  abundant  rain 
sending  out  as  many  as  thirty  shoots.  It  resists  the  white 
ants,  which  cannot  penetrate  its  hard  crust,  and  the  teeth 
of  jackals.  It  requires  a  very  strong  mill.  There  arc 
numerous  other  varieties. 

The  geographical  distribution  of  the  sugar-cane  has  been 
already  indicated ;  it  flourishes  best  where  the  mean  tem- 
perature is  from  75°  to  77°  F.,  but  it  thrives  and  can  be 
economically  cultivated  where  the  mean  temperature  is  as 
low  as  60°.  While,  therefore,  it  is  most  productive  within 
the  tropics  at  low  elevations,  it  is  extensively  cultivated  in 
the  warm  temperate  zones,  and  even  on  high  table-lands, 
as  at  Nepaul  in  India  (4500  feet)  and  in  Mexico  (4oim_ 
6000  feet  above  the  sea-level). 

The  propagation  is  effected  by  cuttings,  as  the  cane 
rarely  ripens  its  seed  even  in  the  most  propitious  local- 
ities; in  fact,  the  cane  is  rarely  allowed  to  come  to  flower. 
Pieces  of  cane  15  to  20  inches  long,  generally  taken  From 
the  top  just  below  the  leaves,  are  placed  in  the  ground, 
and  germination  takes  place  on  opposite  sides  of  alternate 
joints.  The  planting  takes  place  in  September  and  Octo- 
ber. The  creole  cane  is  then  ripe  for  the  mill  in  the  begin- 
ning of  the  second  year,  and  the  crop  may  be  finished  early 
in  June.  After  the  cane  is  cut  the  roots  or  stoles  send  up 
sprouts  or  suckers,  which  furnish  a  new  crop  of  canes, 
ripening  in  about  two  years.  This  process  is  repeated,  so 
that  a  single  planting  may  supply  canes  for  many — some- 
times even  twenty — years  before  the  old  roots  run  out. 
These  canes  are  called  ratoone,  to  distinguish  them  from 
the  plant-canes,  the  first  growth  from  the  cuttings. 

The  cutting  of  the  cauett,  when  ripe,  is  effected  as  close 
to  the  root  as  possible,  the  lower  joints  being  richest  in 
sugar,  and  the  ratoons  growing  more  vigorously  than  when 
the  ends  of  the  old  canes  are  left  standing  above  ground. 
The  tops  are  cut  off",  and  tho  canes  arc  carried  at  once  to 
the  mill. 

The  composition  of  the  cane,  like  that  of  all  other  plants, 
includes  a  great  variety  of  organic  and  inorganic  principles. 
The  most  complete  analysis  published  is  the  following,  by 
Payen,  of  Otaheite  cane: 

Water 71.04 

Cane-sugar 18.00 

Cellulose,  lignine,  pectin e,  and  pOCtiC  acid y.5ti 

Allmmen,  and  other  nitrogenous  principles 0.55 

(Vr-isine  wax.  I'ats,  resins, coloring-matters,  c-m  ti- 
tle! oils,  etc 0.37 

Bolnble  salts 0.1G 

Insoluble  salts 0.12 

Silica 0  20 

L0 

Many  partial  analyses  have  been  published,  from  which  the 

following  are  presented  ; 

Col .'  ercole, 

I 
77. 


Water 

<  lane-sugar , 
Glucose  .  .. 
Cellulose.. 


[aurlUus, 
loei  j . 
69. 
20. 


10. 


Salts U.7  to  1.2_ 

100.00 


12. 

ii. 

luo.nii 


Martinique, 
Pup. 

7'.'.  ■•  '1 

17.80 

(I   !S 

9.30 

0.40 

luo.tui 


Bppt, 
Popp. 
72.  IS 

10.00 

2.30 

9.20 

(i  ;;:, 

Uio.no 


E.  leery  (Ann.  Chim.  /%«.  [■!].  v.  .150)  funis  glucose,  dex- 
trose, and  levulose  in  tho  cane.  The  smallest  quantity 
occurs  in  the  lower  ripe,  dark-colored,  leafless  portion  of 
flu  cane,  while  the  proportion  is  larger  in  the  upper  gre<  D 
end  of  the  cane,  which  is  protected  b\  leaves  from  the  direct 
rays  of  the  sun.    The  extremes  were  -l-tii  to  -1,,iii  i  f  the 

whole  SUgftT  in  the  lower  joints,  to  (til    iii  tho   Bliadcd,  and 

even  to  \  I  in  the  imperfectly -developed  joint-.     In  j 
oanes,  ooTored  with   leaves  and  snowing  in  moist,    . 
places,  be  found  the  fruit-sugar  to  equal  to  per  cent,  of  the 
saccharine  matter.     Tin-   sugar  disappears  ns   the  leaves 
drop  oil"  and  the  canes  ripen,  passing  from   green  t"  dark 
tints.     The  ashes  of  the  cane,  according  to  Dr.  Stenhi 
yield — 
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Silica  «■«  «" 

loric  ik-1'1 *-'•_'  *■■" 

»                 »  §:?! 

M.i     .1    -in   '    '"  ,h-     ', 

10-68  «5M 

B    i       ■  • :"■;  ■"  ,;". 

am....    ..il  8.36 

Chloride  of  sodium J'-l  _ii£ 

ioo.oa  ioo.oo 

Fig.  2. 


46.48 

50.00 

8.16 

6.56 

7.52 

6.40 

5.7S 

5.09 

[5.61 

13.01 

11.93 

1S.69 

0.57 

1.38 

3.95 

3.92 

lou.oo 

10U.O0 

Sugar-mill. 

Extracting  the  Juice. — The  canes  are  cut  with  a  large 
knife.    The  leaves  and  tops  are  then  chopped  off  and  left  in 
the  field,  while  the  ripe  cane  is  carried  to  the  factory  for  the 
extraction  of  the  juice.    This  is  effected  by  pressure.     The 
pressure  is  usually  applied  by  mills  ;  hydraulic  presses  have 
been  tried,  but  have  Dot  proved  advantageous.     The  sugar- 
mill  usually  consists  of  three  horizontal  rolls — two  below, 
the  third  above.     The  cane  is  earned  by  an  endless  feeder, 
and  passes  downward  between  the  upper  {" king ")  roller 
and  the  first   lower  ("side")  roll  J  then   upward,  and   be- 
tween this  upper  and  second  side  (or  "  niaeasse")  roll,  being 
squeezed  twice.     The  rolls  are  of  various  sizes,  according  to 
the  extent  of  the  plantation — from  IS  inches  in  diameter 
and  3  feet  in  length  to  40  inches  in  diameter  and  S  feet  in 
length.      The  hitter  dimensions  are  those  of  Fig.  2,  the 
largest  mill  ever  constructed.     It  was  made  by  Paulding, 
gamble  A  Co.  at  the  West  Point  Foundry  at  Cold  Spring, 
X.  Y..  and  is  in  use  at  the  plantation  Las  Canas  near  Ha- 
vana.    The  three  rolls  alone  weighed  59,000  pounds,  while 
the  total  weight  of  the  mill  was  203,310  pounds.     It  has  a 
capacity  of  50  tons  of  dry  sugar  per  day  of  twelve  hours. 
Vertical  mills  have  been  used,  but  they  aTe  not  in  favor. 
The  pressed  cane  or  residue  after  the  removal  of  the  juice 
is    known    as    "bagasse,"    "  inegass."    "cane-trash,"    or 
"straw."      It  is  dried  and  used  under  the  boilers,  often 
constituting  the  only  fuel  employed  on  the  plantation.     No 
system  of  pressure  "serves  to  extract  all  the  juice  from  the 
cane,  as  the  moist  bagasse  always   retains  a  considerable 
percentage  of  it.     Duprez  estimates  the  average  yield  of 
juice  at  from  56.4  to  61.2  per  cent.,  according  to  the  cha- 
racter of  the  mill  and  the  power  used  in  driving  it.     With 
the  best  mills   and  special  care,  70.  75,  and  even  SO  per 
cent,  of  juice  is  sometimes  obtained.     The  juice  is  opaque. 
frothy,  and  of  a  yellowish-green  color.     The  green  matter 
may  be  filtered  out,  leaving  a  clear  yellow  fluid.     It  varies 
in  gravity  from   1.046  to  1.110,  but   is   generally  between 
1.070     '.'5'3  Beaume)  and   1.000   i .12°  15.).      The  following 
analyses  of  the  juice  have  been  published  : 

i,    1S.20  20.90 

Other  organic  matters 0.45  0.23 

Inorganic  matters,  salts,  etc 0.35  0.17 

Water 81.00  7-70 

IOO.OO  100.00 

Peligot  fin-Is  the  following  substances  in  the  ash  from  100. 

of  cane-juicc: 

Silica 0.01707 

Earthy  phosphates 0.036M 

Calcic  carbonate 0.03519 

Calcic  sulphate 0.01224 

Magnesic  carbonate 0.02499 

Potassic  carbonate 0.04537 

0.17100 

Beet-juice  contains  0.S  to  1.7  per  cent,  of  salts — from  five  to 
ten  times  as  much  as  cane-juice.  It  also  contain-  0.8  to  1.2 
per  cent,  of  organic  matters,  besides  sugar,  while  the  cane- 
juice  contains  only  0.23  i  Peligot)to  0.43 — from  one-fourth 
to  one-half  as  much. 

Diffusion. — The  loss  of  sugar  which  occurs  when  mills 
are  used,  and  which  amounts  to  from  one-fourth  to  one- 
third  of  the  sugar  present  in  the  cane,  has  led  to  experi- 
ments with  diffusion.  The  juice  of  the  cane  is  contained 
in  cells,  the  walls  of  which  permit  the  passage  of  the 
juice  by   liquid  diffusion.     If  these  cells  arc  surrounded 


by  water,  sugar  passes  into  the  water  until  a  uniformity 
of  saccharine   contents  is  established,  the  percentage  of 
the    sugar    passing    out   from   the   cell   depending   upon 
the  rati"  of  water  to  juice.     If  a  gallon  of  water  is  used 
for    every  gallon  of  juice  present,  then   one-half,   or   50 
per  cent.,  of  the  sugar  would  be  extracted.     By  submitting 
the  cells  to  a  second  bath  of  water,  one-half  of  the  sugar 
left  would  be  extracted.     Thus,  the  first  treatment  would 
leave  J  of  the  sugar  in  the  cells,  the  second  Jth,  the  third 
Jth,  fourth  ^th,  fifth  ^jd,  sixth  ^th,  etc.    To  make  the  pro- 
cess economical,  the  water  used  on  the  first  lot  of  cells  must 
be  applied  to  a  second  lot,  and  thus  strengthened  in  sugar : 
then  to  a  third,  and  so  on.     Bo,  while  the  cane  is  passed 
through  successive  baths  until  it  is  practically  exhausted,  the 
baths  are  applied  to  successive  lots  of  cane  until  they  become 
finally  nearly  as  rich  in  sugar  as  the  juice.      Marggraf 
first  called  attention  to  this  principle,  and  in  1S30  it  was 
adopteil  bv  many  manufacturers  of  beetroot-sugar  in  tier- 
many,  according  to  the  system  of  Dombasle.     Since  that 
time  various  applications  oi' this  principle  have  been  brought 
out.    In  some  a  battery  of  vessels  is  employed,  so  connei  ted 
by  tubes  that  the  liquids  can  be  passed  from  any  one  vessel 
to  any  other,  to   secure  the  application  of  liquors   in  the 
proper  order.     In  others,  the  beets  in  slices  or  ribbons  are 
made  to  meet  and  pass  through  a  current  of  water  moving 
in   the    opposite    direction.      (For   details    sec  WalkbofFs 
Riibetuucker  Fabrikant.)     Roberts's  system  is  one  of  the 
best  known.     The  cane  is  cut  obliquely  into  thin  slices, 
and  then  submitted  to  the  action  of  water,  the  slices  becom- 
ing ultimately  reduced  to  a  pulp.     The  advantage  of  dif- 
fusion is  not  limited  to  the   extraction   of  nearly  all  the 
sugar  in  the  cane,  but  results  in  the  production  of  a  purer 
juice,  as  the  cells  are  not  fractured  and  the  albuminoid 
and  other  nitrogenous  bodies  are  not  extracted,  such  bodies 
not  passing  readily  through  the  cell-walls.     The  diffusion 
process  has  been  i'ntrodueed  at  Aska  in  the  Madras  presi- 
dency with  great  success.    {Sagar-Cane,  iii.  225.)     Six  cut- 
ting-machines arc  in  use.  each  capable  of  cutting  32  tons 
of  cane  in  twenty-four  hours,  and  each  requiring  1  horse- 
power to  run  it."  An  engine  of  12  horse-power  runs  the 
entire  diffusion  plant.     The  average  quantity  of  cane  actu- 
ally cut  is  96  tons  daily.     There  is  a  double  battery  of 
diffusion  vessels  of'  ten  each.     The  vessels  have  a  capacity 
of   170  cubic  feet  each,  and  are  filled  twice  daily,  running 
day  and  night.     The  juice  is  bright  yellow  and  very  pure 

gives  very  little  scum  in  the  clarifiers.     When  the  cane 

is  ripe  it  is  not  necessary  to  filter  it  over  bone-black.  Its 
density  is  12°  to  14°  of  Balling's  saeeliarimcter,  while  the 
juice  'from  the  mill  is  17°  to*9°.  This  indicates  an  ad- 
tlii 

yc 
6739.  and  5025  tons."  The  yield  of  juice,  reduced  to  the 
original  density,  was  84. 5,  S4,  and  SI. 9  per  cent.  The 
highest  previous  yield  of  mills  was  70  per  cent.,  the  gain 
averaging  19  per  "cent.  Owing  to  the  greater  purity  of  the 
juice,  there  was  a  further  gain  in  the  percentage  of  crys- 
tallized sugar.  The  yield  of  green  sugar,  saccharine  mat- 
ter, and  salts,  was  13  to  14.1  per  cent,  of  the  cane  ;  the  yield 
of  crystallized  sugar  9  to  9.9  per  cent.;  of  sugar  in  the 
molasses,  4  to  4.9 "per  cent.  The  total  gain  in  crystallized 
suear  was  43  per  cent,  over  the  mill  process.  Experiments 
on"a  large  scale,  made  on  the  Monrepns  plantation  in  the 
island  of  Guadeloupe,  with  an  apparatus  composed  of  six 
levigators,  established  the  following  facts:  (1)  That  by  a 
methodical  maceration  and  washing  of  the  pulp  an  arti- 
ficial juice  is  obtained  very  nearly  equal  in  density  to  the 
natural  juice  of  the  cane.  (2)  That  a  methodical  macera- 
tion and  washing,  continued  for  one  hour  and  a  hall,  is 
sufficient  to  exhaust  completely  the  tissue  of  the  cane  of 
the  sugar  which  it  contained.  The  yield  of  sugar  in  these 
experiments  was  12*  to  13  per  cent,  of  the  weight  of  the 
cane  in  ahite  sugar.  Adopting  this  figure,  the  results  be- 
tween the  process  by  lamination  in  mills  and  diffusion  com- 
pare as  follows  (6?.  Botucaren  \ : 

Process  by  Lamination.  as  still  Applied  on  a  great  number 
of  Plantations. 

Pounds. 

Crystallized  (brown)  obtained ■ Go 

(which  is  ftlj =  0.36  of  the  total  weight  of  sugar 
contained  in  the  cane.) 

Sugar  in  the  molasses 

Sugar  remaining  in  the  bagasse.. 

Sugar  contained  in  1000  pounds  of  cane 180 

Process  by  Lamination  with  all  Modern  Improvement: 

Pounds. 

Crystallized  susar  obtained 108 

"  (which  is  15S  =  0.60  of  the  total  weight  of  sugar 
contained  in  the  cane.) 

Sugar  in  the  molasses •'- 

Sugar  remaining  in  the  bastasse _ii! 

Sugar  contained  in  1000  pounds  of  cane ISO 


dition  of  20  per  cent,  of  water  to  the  juice.     The  quantity 
of  cane  treated  in  the  years  1S6S,  1S69,  and  1S70  was  3300, 
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Process  by  Diffusion. 


Crystallized  sugar  (white)  obtained.. 


Pounds. 
..130 


'  (which  is  iglj  =  0.72  of  the  total  weight  of  sugar 
contained  in  the  cane.) 

Sugar  in  the  molasses 40 

Lost '" 

Sugar  contained  in  luuu  pouuds  of  cane 180 

The  gain  in  crystallized  sugar  may  therefore  lie  stated  to 
be — over  the  present  improved  mill  process,  72  —  60  = 
12  per  cent. ;  over  the  present  unimproved  mill  process,  7-' 
_36  36  per  cent.  A  surplus  of  from  12  to  36  per  cent. 
of  the  total  weight  of  sugar  in  the  eane  will  be  obtained 
in  a  crystallized  state:  which  moans  that  the  produc- 
tion of  sugar  with  the  same  amount  of  eane  will  he  in- 
ereased  one-fifth  in  the  first  instance,  and  be  doubled  in 
the  other.  The  molasses  will  be  of  better  quality,  being 
of  lighter  color  and  more  agreeable  to  the  taste.  It  is 
claimed  that  the  surplus  profit  realized  in  two  years  run- 
ning on  a  largo  plantation  by  the  diffusion  apparatus  will 
pay  its  cost. 

J.  Roberts  has  introduced  a  new  system  of  diffusion  at 
bis  beet-sugar  factory  in  Selowitz  in  Austria.  Ho  em- 
ploys but  a  single  vessel,  the  water  running  in  at  the  top, 
and  the  beets  being  fed  up  by  a  mechanical  feeder  from 
the  bottom,  and  removed  from  the  top  by  a  mechanical 
rake.  (See  Sugar-Cane,  iii.  225.  and  Dingier**  Pol.  J.,  cci. 
257.)  (For  further  details  on  diffusion  see  works  on  beet- 
sugar  at  the  end  of  this  article;  also  Walkhnff  (./.  pr. 
Okem.,  clx.x.xiv.  14!));  Duquesne  and  Gill  (Diugl.  Pol.  J., 
exevi.  83);  Cech  (Ibid.,  oxovii.  278,  445);  Schultz  (Ibid., 
cci.  2112).) 

Clarification  or  Defecation  of  the  Juice. — Owing  to  the 
presence  of  albumen  and  other  nitrogenous  bodies,  cane- 
juice,  when  left  to  itself,  rapidly  undergoes  fermentation. 
Sugar  is  inverted  and  destroyed,  and  free  acids  are  de- 
veloped. Twenty  minutes  are  in  some  cases  sufficient  to 
initiate  this  change.  To  prevent  this,  as  well  as  to  free 
this  juice  from  suspended  impurities,  such  as  fragment-  of 
tissue,  particles  of  wax,  etc.,  clarification  is  resorted  to. 
The  clariliers  arc  large  hemispherical  vessels  of  iron  or 
Copper,  holding  about  5011  gallons,  ami  heated  over  a  f'reo 
fire,  or  better  by  steam  coils  or  jackets.  The  juice,  after 
passing  throu"h  copper  strainers,  is  brought  to  a  suitable 
temperature— some  say  101°  P.,  others  122°,  140°,  or  150°. 
A  suitable  quantity  of  slaked  lime  is  added,  and  the  whole 
raised  nearly  to  boiling.  The  acids  are  thus  neutralized 
an  1  the  albumen  is  coagulated.  Tho  flocks  of  albumen 
entangle  tho  suspended  impurities  and  carry  them  to  the 
surface  in  the  form  of  a  dark  colore  1  s  ram.  The  quantity 
of  lime  added  depends  upon  tho  character  of  the  cane,  its 
ripeness,  etc..  and  upon  the  condition  of. the  juice;  enough 
is  generally  used  to  give  the  juice  a  faintly  alkaline  reac- 
tion to  litmus-paper — from  one  to  1  pounds  to  500  gallons. 
After  an  hour's  repose  the  scum  is  swept  off  into  a  gutter 
on  the  side  of  the  olarifier,  and  the  clarified  juice,  called 
gnarapa,  is  either  evaporated  at  once,  or  first  filtered 
through  bone-black.  The  scum  (dried)  contains,  according 
to  Avcquin — 

Cerosiue,  a  peculiar  wax 

Chlorophyl,  etc. 

Cellulose,  albumen,  etc 

Phosphate  of  lime 

Silica 

100.0 

It  is  used,  on  account  of  the  saccharine  juice  adhering  to 
it,  for  the  manufacture  of  rum.  Sometimes  it  is  pre.-.-,  1 
to  extract  the  juice.  Bag-filters  are  often  used  to  separate 
the  soum,  eto.,'  especially  when  the  juice  is  to  be  concen- 
trate 1  in  the  vacuum-pan.     The  pure  juice  contain-  al I 

81  per  cent,  of  water.  18.20  of  sugar.  0.45  of  gum,  acid-, 
etc.,  organic  matter  preoipitable  by  basic  acetate  of  lead, 
and  0.35  of  saline  matter.  Sulphurous  acid  and  certain 
sulphites  are  considerably  used  to  prevent  the  fermentation 
Of  cane  juice  and  to  improve  its  color.      It  is  probably  host 

used  in  the  form  of  the  free  gas  produoed  by  burning  sul- 
phur.    In  Texas  the  juice  from  the  mill  is  passed  through 

strainers,  anil  thence  through  the  "  sulphur-box."  (J,  P. 
Carson,  E.  M..  Am.  Chemist,  i.  423.)  This  box,  made  of 
cypres-  woo, I.  is  12  feet  long,  2  feet  wide,  and  3  feet  high, 

and  is  provided  with  a  horizontal  shaft,  bearing  agitators, 
which  passes  lengthwise  through  the  box.     The  sulphur  is 

burned  In  an  iron  pan I  the  gas.  often  passing  thi gh 

a  washer  or  molasses  banc)  half  filled  with  water,  enters 
at  one  end  of  the  box.  The  juice  enters  through  a  per 
forated  plate  on  tho  top  of  the  box.  ami  drops  down  through 
the  gas  in  spray :  1  barrel  of  sulphur  is  sufficient  for  1000 
hogsheads  of  sugar  (Canon),   I  '•   pounds  of   sulphur   for 

1000  imperial  gallons  of  juioel  Hjard xaal).     BieulnhaU 

..r  lime  may  I Ided  to  the  juice,  but  it  it  ool  as  advan 

la us  as  the  free  gas,  and  its  use  has  been  generally 

abandoned  (<?oe«»maiiit).     Sulphite  of  soda  and  monosul 
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pbite  of  lime  ("leery  process")  have  also  been  recom- 
mended. (See  Sugar-Cane,  June  1,  1S72.  p.  301.)  Some 
recommend  adding  a  minimum  of  lime  at  lirst,  heating 
to  coagulate  the  albumen,  then  skimming,  adding  an  ex 
cess  of  lime,  heating  and  skimming  again,  and  finally 
carefully  neutralizing  the  excess  of  lime  with  hydrochloric 
acid  or  phosphoi  io  aoid  in  tin-  form  of  superphosphate  of 
lime,  leaving  only  a  slight  alkaline  reaction. 

Evaporation  is  conducted  in  various  ways:  (  1  )  in  open 
kettles  over  direct  lire  ;  (2)  ill  open  (free-fire)  kettles  to  29° 
or  30°  licuuinc,  and  then  to  crystallization  in  open  kettles 
heated  by  steam  :  ['■'<)  e\clu.-i\  cly  in  open  kettlei  heated  by 
steam;  (4)  by  the  aid  ol  e\  aporators,  which  involves  blow- 
ing heated  air  through  the  juice  or  passing  the  juice  

heated  surfaces;  (6)  in  open  (free-fire)  kettles  to  29°  or  30° 
lb.  and  then  to  crystallization  in  a  vacuum-pan;  (0)  in 
open  steam  heated  kettles  to  29°  or  30°  lb,  then  Io  crys- 
tallization in  a  VOOUUm-pan;  (7)  in  vacuum-pans  alto- 
gel  her. 

Evaporation  in  open  kettles  or  coppt  direetfirt 
is  the  oldest  method  in  use.  The  series  of  four  or  five  ket- 
tles is  called  a  "  battery  "  or  "  Jamaica  train."  The  hemi- 
spherical kettles  are  made  generally  of  east  iron.  Bometi - 

of  wrought  iron  or  copper.  They  vary  in  size.  In  the 
Britisli  colonies  an  ordinary  battery  consists  of  two  kettles 
or  pans  of  226  gallons  capacity,  two  id'  600  gallons,  and  a 
olarifier  of  Oat)  gallons.  These  are  set.  in  a  row  in  brick- 
work, the  olarifier  next  to  the  chimney  and  farthest  fr 

the  lire,  which  is  directly  under  ono  of  tho  small  pans, 
called  the  teache,  tayche,  or  striking  pan.  in  which  the  con- 
centration is  completed.  In  Louisiana  the  pans  vary  from 
400  to  loo  gallons,  the  largest  being  called  the grande,  serv- 
ing as  the  olarifier;  the  second  smaller,  called  the  flambeau, 
because  it  is  so  situated  that  the  flame  of  the  lire  just 
reaches  it;  the  third,  the  simp,  because  the  juiee  is  here 
boiled  to  a  syrup  ;  the  fourth,  the  &a«erie  or  ttriking-pan. 
The  pans  are  made  of  diminishing  size,  in  order  that  al- 
though the  juice  is  reduced  in  volume  by  the  evaporation, 
it  will  still  he  sufficient  in  quantity  to  fill  the  pan  and  pre 
vent  any  portion  of  the  nodal  becoming  overheated,  which 
won  hi  result  in  the  caramelization  and  burning  of  the  liquor. 
When  the  contents  of  the  striking-pan  have  beoome  so  con- 
centrated that  a  drop  placed  between  the  thumb  and  fore- 
finger, and  pressed,  may  be  drawn  into  a  thread  which  ex- 
hibits a  granular  appearance,  the  evaporation  is  completed; 

and  the  contents  of  the  pan  are  transferred  to  the  , lei  to 

crystallize.  The  pan  is  then  filled  again  from  the  strop, 
the  simp  from  the  flambeau,  and  the  flambeau  from  the 
grande.  Each  pan  is  kept  full  from  its  weaker  neighbor. 
This  process  of  evaporation  is  very  wasteful.  It  is  labori- 
ous, requires  much  fuel,  yields  a  dark  colored  sugar  and  an 
enormous  proportion  of  molasses.  Fleischmann  saj  a  every 
hogshead  of  1000  pounds  of  sugar  yields  55  gallons  or  (Hill 

pounds  of  molasses.  The  chief  objection  to  the  open-pan 
evaporation  arises  from  the  high  temperature  required  to 
boil  sugar  solutions  in  tho  open  air,  which  convert-   the 

erystallizable    sugar   into    inverted    sugar,    gh se.     The 

mine  concentrated  the  juice  becomes,  the  higher  the  boiling- 
point.     Gill  gives  the  observed  temperatures  as  follows!   in 

the  grande.  210"  V . :    the  E nd,  212° ;  the  tayche,  225    ; 

and  at  proof.  233  '  P.  Wray  says  the  temperature  at  the 
completion  of  the  boiling  te  usually  from  240  '  to  250°  F. 

Sill  stales  that  as  much  as  17  per  cent. of  the  cane  sugar  in 
the  juice  is  sometimes  inverted  in  the  balletic  to  glucoso  : 
and  as  each  per  cent,  of  glucose  detains  a  per  oent.  of  cane- 
sugar  in  the  molasses,  this  represents  a  loSS  of  one  third  tile 
sugar  of  the  original  juice.  On  another  occasion  he  Mate- 
thai  the  proportions  of  glucose  to  L00  parts  of  cane  sugar 
wen — in    the    grande.    IU.7:    the   second.    15;    the    tavehe. 

22.7  ;  thus  demonstrating  the  change  of  cane-sugar  to  glu- 
cose during  the  boiling.  The  laborious  oharaoterof  thebat- 
terie  process  is  due  to  the  constant  skimming  necessary 
and  the  bailing  "I'  the  juioe  from  one  pan  to  the  oilier. 
When  sufficiently  concentrated,  about  11°  lb.  the  syrup  is 
baled  into  coolers  of  wood  "r  iron  about  12  feel  long,  6 
wide,  and  1  loot  deep.  A-  it  cools  and  the  sugar  granu- 
lates (crystallizes),  it  is  stirred  occasionally  to  make  the 
granulation  uniform.  The  striking  pan  i-  emptied  several 
times  into  the  cooler  before  it  is  full,  each  strike  being  well 

mixed  with  ll iitcntsof  the  cooler.      When  full,  it  is  left 

I I  and  In me  hard.      It  is  then  dug  out  with  shovels 

and  |  da  nl  in  hogsheads  having  hole-  in  the  bottoms  loose!,) 
stopped  with  plugs  of  sugar-cane:   through  the  8  holi 

molasses  drains  oil'.    The  sugar  which  remains  is  then  -cut 
to  market  a-  muscovado.     A  smaller  yield  of  better  sugar 
is  obtained   by  claying,  the  product  being  called  i 
auger.     The  concentrated  juice»  boiled   somewhat  strongor 

than  for   muscovado,  i-    ladled   into  the    i ler,   wl 

large  enough    to    hold    three    or   four    strikes.      Her, 
beaten    up  by   a,    revolving   cage  to   cool    it    rapidly  and   to 
provent  the  formation  of  large  ,  rj  Stal         It  is  then  trans- 
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ferred  to  conical  moulds  of  pottery  or  sheet  iron,  the  open- 
ing at  the  tip  being  carefully  plugged.  In  from  twelve  to 
eighteen  hours  the  sugar  is  set,  and  the  plug  is  removed  to 
allow  the  molasses  to  drain  off.  Each  cone  is  placed  upon 
an  earthen  or  iron  pot  which  receives  the  molasses.  At  the 
end  of  twenty-four  hours  the  sugar  is  sufficiently  drained, 
the  cones  are  transferred  to  empty  pots,  and  the  claying 
begins.  The  upper  surface  of  the  sugar  is  cut  smooth,  and 
B  plaster  or  magma  of  wet  clay  or  tenacious  loam  is  ap- 
plie  1.  The  water  gradually  separates  from  this,  passes 
down  into  the  sugar,  dissolving  a  portion  of  it,  and  dis- 
placing the  less  pure  molasses  from  the  interstices  of  the 
grains.  This  is  practically  washing  the  sugar  with  water 
to  free  it  from  molasses,  the  product  being  diminished  in 
quantity,  hut  improved  in  quality.  The  object  of  the  clay 
is  to  let  the  water  upon  the  sugar  very  slowly  and  uni- 
formly, so  as  to  prevent  channelling.  The  writer  saw  this 
process  in  actual  use  in  an  Antwerp  refinery  as  recently- as 
1869.  When  the  clay  cover  becomes  hard  from  the  loss  of 
water,  it  is  readily  removed  in  a  sheet,  to  be  replaced  by  a 
second,  third,  and  often  fourth  application  of  wet  clay, 
until  the  sugar  becomes  tolerably  white.  The  claying  oc- 
cupies about  three  weeks.  When  the  cone  of  sugar  is  re- 
moved from  the  mould,  it  is  found  that  the  layer  at  the  base, 
which  was  the  top  during  the  claying,  is  white  for  about 
two  inches,  then  yellowish  or  grayish,  and  lastly,  toward 
the  apex,  it  is  brown.  This  is  due  to  the  more  complete 
washing  which  the  upper  layers  have  received  during  the 
claying.  The  cone  is  cut  transversely,  so  as  to  separate  it 
into  three  qualities  of  sugar,  which  are  dried  and  boxed 
separately  as  white- clayed,  i/cfloic  or  gray-clayed,  and  brown- 
ctayed  sugar.  Some  planters  divide  into  five  varieties — 
white,  second  white,  firnt  and  second  yellow*,  and  brown. 
The  drying  is  conducted  either  by  artificial  heat  or  in  the 
sun.  Clayed  sugar  is  made  from  the  juice  of  the  ripeat 
canes,  as  that  from  other  canes  contains  so  much  gluten 
that  it  is  liable  to  be  burned  and  darkened  in  boiling,  so 
that  it  becomes  impossible  to  produce  a  clayed  sugar  of 
good  color.  Such  juice  must  be  made  into  muscovado. 
The  syrups  which  run  off  from  the  cones  during  the  claying 
process  are  boiled  separately,  and  yield  a  fair  grade  of 
sugar,  or  they  are  boiled  down  rapidly  to  a  solidifying 
point,  and  sent  to  market,  without  separating  any  molasses, 
under  the  name  of  clayed  melada.  The  molasses  from  the 
muscovado  hogsheads  and  from  the  cones  is  either  shipped 
at  once,  or  boiled  again  for  the  production  of  a  second  crop 
of  inferior  sugar,  molasses  sugar.  Sometimes  it  is  even 
boiled  a  third  time.  As  the  molasses  drains  from  the  sugar, 
it  carries  with  it  a  small  quantity  of  very  fine  crystals  of 
sugar:  these  gradually  settle  in  the  molasses-tanks,  and 
form  a  distinct  layer,  which  is  removed  when  the  tanks  are- 
emptied  and  sold  under  the  name  of  cistern  bottoms. 

Evaporation  in  Open  Kettle*  and  Steam- fans. — Open 
kettles  heated  by  steam-coils  are  especially  useful  as  clari- 
fiers,  and  as  evaporators  they  possess  the  advantage  of 
uniformity  of  temperature  and  of  permitting  the  boiling 
to  be  stopped  instantaneously.  Alfred  Stillman  of  New 
York  invented  in  1843  a  system  of  evaporation  in  open 
kettles  and  open  steam-pans,  and  in  1846  a  steam  sugar- 
pan. 

Open  High-Pressure  Steam- Pa ns.—Dwp\e$sis's  system  has 
never  been  used  with  any  success. 

Evaporators  for  hastening  evaporation  by  securing  a 
larger  surface  have  proved  very  effective  in  some  cases. 
Kncller  blew  air  through  a  copper  pipe  into  the  evaporat- 
ing juice.  This  reduced  the  temperature  and  carried  away 
the  vapor  of  water.  Hallete  used  a  cylindrical  steam- 
jacket,  and  caused  the  syrup  to  cover  the  surface  of  the 
inner  cylinder.  Chevalier  combined  steam-pipes  and  air- 
currents.  Modern  evaporators  are  constructed  upon  the 
principle  of  taking  up  a  small  quantity  of  hot  liquor  and 
exposing  it  to  the  air.  In  one  evaporator  there  is  a  revolv- 
ing drum  or  reel  of  steam-pipes  half  immersed  in  the  liquor. 
As  the  drum  revolves,  one  half  is  in  the  liquor,  while  the 
other  half  is  covered  with  a  thin  film  of  hot  liquor.  An- 
other consists  of  a  series  of  flat  hollow  steam-heated  disks, 
which  revolve,  one  half  in  the  liquor,  the  other  half  in  the 
air. 

Open  Kettles  and  Vacuum- Pan*. — In  1813,  Edward 
Charles  Howard  patented  the  evaporation  of  saccharine 
solutions  in  the  vacuum -pan.  (The  specification  of  his 
patent  can  be  found  in  the  Sugar- Cane  of  Sept  1.  1875,  p. 
481.)  By  the  use  of  the  vacuum  the  boiling-point  is  low- 
.  and  it  is  possible  to  boil  at  as  low  a  temperature  as 
130°  F.  In  practice,  this  temperature  is  only  sufficient  for 
"(dear  proof;"  good  color  with  small  grain  can  be  secured 
at  a  temperature  not  above  140°  ;  but  for  large,  firm  grain 
l"fl°  or  180°  is  necessary.  These  temperatures  are  far  be- 
low the  temperatures  of  233°  and  250°,  reached  in  the  open 
striking-pan.  The  vacuum-pan  is  a  closed  vessel  of  copper 
or  iron  provided  with  an  air-pump  to  maintain  a  vacuum, 


a  condenser  to  condense  the  aqueous  vapor  from  the  evapo- 
rating juice,  a  steam-jacket,  and  one  or  more  steam-coils 
to  supply  heat  to  the  juice,  and  a  tap-stick  to  enable  the 
operator  to  draw  a  sample  without  admitting  air  to  the 
pan.  Fig.  3  shows  such  a  pan,  complete  except  the  air- 
pump  : 

Fig.  3. 


Vacuum-pan. 

The  estimated  capacity  of  a  pan  10  feet  in  diameter  is 
28,000  pounds  daily;  9  feet,  18,000  pounds;  8  feet,  14,000 
pounds  ;  7  feet,  7200  pounds ;  6  feet,  5400  pounds :  5  feet, 
4600  pounds.  A  common  plan  is  to  boil  the  juice  in  open 
kettles  to  syrup  of  about  29°  to  30°  B.,  and  then  finish  to 
grain  in  the  vacuum-pan.  In  this  way  the  high  tempera- 
tures of  the  striking-pan  are  avoided.  As  there  is  no  op- 
portunity to  skim  the  liquor  in  the  vacuum-pan,  the  clari- 
fication must  be  very  complete  before  the  juice  enters  it. 
Modern  improved  systems  require  steam -defecators  and 
bone-black  filters;  bag-filters  are  sometimes  used  in  con- 
nection with  the  defecation.  The  bag-lilter  is  an  ample  bag 
of  cotton  cloth  surrounded  by  a  small  sheath  of  twine,  which 
_       ,  secures  a  folding  of  the 

cotton,  which  facilitates 
filtration.  These  bags  are 
held  in  position  by  iron 
nozzles.  (See  Fig.  4.)  The 
boiling  in  the  vacuum- 
pan  involves  four  succes- 
sive operations  :  (1)  con- 
centrating the  syrup  ;  (2) 
forming  the  grain  ;  (3)  en- 
larging the  grain  ;  (4)  in- 
creasing the  quantity  of 
grain.  (For  the  details 
of  these  operations  see 
American  Chemist,  ii. 
461.)  One  of  the  most 
important  points  in  the 
management  of  the  vacu- 
um-pan is  the  tempera- 
ture of  the  steam  admitted  to  the  jacket  and  coil;  this 
should  be  kept  as  low  as  possible  to  prevent  caraineliza- 
tion.  which  results  in  darkening  of  the  color  and  inver- 
sion of  cane-sugar.  The  temperature  of  this  steam  is 
often  260°  F.,  while  it  should  not  be  much  above  212°. 

Degrand  invented  an  improvement  on  the  simple  vacuum- 
pan  which  has  been  found  very  useful  on  sugar-plantations. 
The  condenser  of  the  vacuum-pan  is  a  vertical  series  of 
tubes,  and  the  fresh  juice  is  used  as  the  condensing  liquid 
in  place  of  water.  The  juice  is  thus  concentrated  to  a  cer- 
tain degree  by  the  waste  heat  of  the  vacuum-pan.  This 
apparatus  is  manufactured  by  Dcrosne  «i  Call  of  Paris, 
and  is  known  as  the  Dcrosne  apparatus.  The  vacuum-pan 
secures  a  larger  yield  of  better  sugar,  which  may  be  simply 
drained  as  muscovado  or  clayed. 

Open  high-presmre  steam-kettle*  and  the  vacuum-pan  are 
sometimes  used,  but  this  combination  really  possesses  little 
advantage,  if  any,  over  the  previous. 

Vacuwn-Pana  altogether. — In  place  of  the  open  kettles, 
the  vacuum-pan  may  be  applied  to  the  juie'e  at  once.  The 
simplest  arrangement  consists  of  two  vacuum-pans.  The 
defecated  juice  is  concentrated  to  2S°  or  29°  B.  in  a  vac- 


SUGAR. 


631 


uum-pan,  then  defecated,  filtered,  passed  over  bone-black, 
and  finally  boiled  to  grain  in  a  second  vacuum-pan,  the 
steam  coils  and  jacket  of  the  first  pan  being  heated  bv  ihe 
vapor  from  the  syrup  in  the  second.  The  idea  of  thus 
applying  the  heat  of  the  escaping  vapors  originated  with 
Hillieux  of  Xew  Orleans,  who  patented  a  combination  of 
four  pans  on  this  Bystem,  known  as  Rillieux's  apparatus. 
At  present,  the  best  combination  is  of  three  pans,  known 
as  the  triple  effet}  consisting  of  three  vacuum-pans,  the 
second  heated  from  the  first,  the  third  from  the  second. 
The  first  cost  of  this  apparatus  is  high,  but  its  use  results 
in  great  economy  of  fuel,  with  a  marked  improvement  in 
the  quality  ami  quantity  of  sugar  produced. 

Centrifugal  machines  constitute  one  of  the  greatest  im- 
provements in  the  manufacture  and  refining  of  sugar. 
They  are  designed  to  separate  the  molasses  from  the  sugar, 
and  accomplish  in  a  few  moments  what  requires  days  in 
the  draining  of  muscovado  in  hogsheads  or  of  clayed 
sugars  in  moulds.  The  centrifugal  machine  consists  of  a 
round  box,  supported  from  above  or  below,  the  wall  of 
which  is  formed  of  finely-perforated  metal,  and  which  is 
made  to  revolve  in  a  horizontal  plane  1000  to  1700  times  a 
minute.  The  solid  sugar,  cut  up  to  a  uniform  magma  by 
a  cutting-machine  or  "mixer,"  is  introduced  into  the  box 
of  the  centrifugal  ;  this  is  then  set  in  motion,  when  the 
sugar  quickly  rises  from  the  bottom  and  forms  a  lining  of 
uniform  thickness  on  the  interior,  while  the  molasses  is 
driven  through  the  perforated  metal  and  caught  in  the  sur- 
rounding drum.  A  very  small  quantity  of  water  is  then 
thrown  into  the  centrifugal  with  a  syringe  to  wash  the 
sugar.  The  machine  is  then  stopped,  and  the  sugar 
Boraped  out  with  a  trowel.  Pig.  5  is  a  German  centrifugal. 
The  suspended  centrifugals  are  preferred  in  the  U.  S.  in 
refineries.  Four  of  llepworth's  centrifugals  purged  28,000 
pounds  of  sugar  in  four  hours  in  Cuba  with  Chinese  labor- 
ers. Muscovado,  clayed,  and  refined  sugars  may  all  be 
purged  in  the  centrifugal. 

Fig.  5. 


Centrifugal  Machine. 

Perhaps  the  best  illustration  of  the  improved  modern 
system  of  extracting  sugar  from  the  cane  will  be  the  fol- 
lowing description  of  the  outfit  for  a  Cuban  plantation,  sup- 
plied by  Cail  &  Co.  of  Paris:  A  3  roll-mill,  rolls  78j  inches 
long,  31 J  in  diameter;  G  clarifiers,  5  feet  diameter,  4  feet  7 
inches  deep,  supplied  with  Bteam-coils;  10  bone-black  fil- 
ters, 3  feet  7  inches  diameter,  6  feet  11  inches  high,  with 
steam-pressure  to  force  the  syrup  through  the  black;  a 
bone-black  furnace;  2  condensing  evaporators,  each  con- 
sisting of  two  series  of  21  tubes,  0  inches  diameter,  13  feet 
long;  3  vacuum-pans  (triple  cflct),  two  of  which  are  con- 
nected with  the  condensing  evaporators;  9  centrifugal  ma- 
chines; engines  150  horse-power,  tanks,  moulds,  etc.,  etc. 
The  capacity  of  this  plan!  is  HID  tons  of  cane  daily,  or  8 
tons  of  sugar.      Its  cost  was  £32,000. 

The  yield  of  sugar  varies  from  a  J  ton  to  24  tons  solid 
sugar  per  acre  with  the  variety  of  the  cane,  the  nature  of 
the  SOll,  the  Season,  and  the  apparatus  and  machinery  <>n 
the  plant.  The  loss  of  sugar  is  enormous,  owing  chiefly 
ti  the  imperfect  method  for  extracting  the  juice  from  the 
cane  ami  the  inversion  of  orystalli sable  cane-sugar  into 
glucose.  It  has  been  estimated  that  by  the  old  processes 
only  about  "lie  third  the  sugar  of  the  cane  was  obtained  in 
it\  Btalline  sugar,  thus  : 

I-cft  ill  (lie  bOgOSSe C     percent. 

Left  in  the  Bklmmtngs. 2J   " 

I  <Ti   in  the  molasses '*      ' 

Sen!  lo  market  as  BUgar _6|    '"       " 

Total  percentage  in  the  cane is   per  cut. 

The  improved  moohinorj   above  described  has  increased 
the  yield  io  :iho\ e  8  per  cent. 

Concreting  the  Jttice  of  tin  Cane. — Alfred  Fryer  of  Man- 
chester has  dc  ised  an  evaporating  apparatus  by  which  the 


juice  is  rapidly  converted  at  a  low  temperature  into  a  solid 
concrete,  ready  for  shipment  at  once.  The  juice  Hows  upon 
a  slightly-inclined  iron  table  about  50  feet  long  and  G  wide, 
which  is  provided  with  numerous  cross-ridges,  which  com- 
pel the  juice  to  flow  back  and  forth  from  one  side  of  the 
table  to  the  other  about  sixty  times  on  its  way  down  the 
table,  thus  prolonging  the  (low.  There  is  a  furnace  at  the 
upper  end  of  the  table,  where  the  juice  enters,  and  the 
flame  travels  down  to  the  lower  end,  where  the  waste  gases 
are  utilized  to  heat  a  current  of  air  which  passes  first 
through  a  revolving  cylinder,  the  outside  of  which  is  cov- 
ered with  the  concentrated  juice  as  it  Leaves  the  table,  then 
over  the  surface  of  tin;  «\  aporating  liquid  in  the  opposite 
direction,  the  current  of  air  being  impelled  by  a  fun.  The 
liquor  leaves  the  table  at  about  2.r<°  to  ."111°  IJ.,  and  on  leav- 
ing the  cylinder  cools  to  a  tolerably  hard  drj  Oake  of  con- 
crete,  containing  only  0  to  8  per  oent.  "I  water.  Dubrun- 
faut  gives  the  following  analysis  of  the  concrete: 

Crvstallizable  canc-sutrar 7-  00 

I 'ncry  si  allizable  glucose 9.10 

Other  organic  matters 2.40 

Ash 2.80 

Water 7.70 

ion. 0|.) 

Sucrate-qf-Lime  Process. — Rousseau  and  Ilonnaterre  pro- 
pose to  add  a  sufficient  quantity  of  lime  to  the  fresh  juice 
to  convert  all  the  sugar  into  an  insoluble  Bttcrate  of  lime — 
to  dry  this,  and  transport  it  to  the  refineries,  where  it  could 
be  at  once  converted  into  refined  loaf  sugar,  being  readily 
decomposed  into  sugar  and  insoluble  carbonate  of  lime 
when  submitted  to  the  action  of  carbonic  acid  gas  and 
water.  Although  some  encouragement  was  gi\  en  the 
inventors  by  the  French  government,  the  process  has  not 
proved  successful. 

The  composition  of  ran-  sugar  is  very  complex.  Many 
of  the  minor  constituents  have  not  been  identified.  The 
following  are  the  most  important:  (1)  cane-sugar;  (2) 
glucose,  consisting  of  dextrose  and  lovulose;  (3)  mamiite; 
(4)  gum;  (5)  coloring-matter:  (6)  albuminoids;  (7)  lactic, 
acetic,  propionic,  butyric,  and  other  organic  acids,  free  or 
in  combination;  (8)  ammoniaoal  salts,  with  the  organic 
and  inorganic  acids;  (9)  phosphates,  sulphates, carbonates, 
and  organic  salts  of  potasso,  soda,  lime,  and  magnesia; 
(10)  silica;  (11)  sand,  dirt,  fragments  of  cane,  etc. 

Mulder  gives  the  following  analyses: 


Jnvn. 
in  Kamptos 

Htuntift, 
6  miii]iks 

Surinam, 
1  BUnpli  B. 

98.6-83.1 
5.5-  0.8 

8.5-  0.5 
1.9-  0.2 

0.3-    11.3 

97.0  NT. 3 
3.7-  0.9 

1  -i     ill 
1.1-  0.0 
8.8    0.9 

92.8  K  I 
■1.1-  1.0 

2,1-  1.1 

1      1         UN 

6.9-  4  " 

Extractive         matter  —  gum, 

Dr.  Wallace  gives  the  following  table  of  analyses: 
Jiatr  Cane-Sugars. 


Ciinc- 
sugiir. 

Qla- 

cose. 

I" 

a 

0.16 

11(14 

0.22 
0.20 
0.05 
0.73 
1.10 
0.92 
0.63 
0.54 
0.16 

nun 
0.15 

S 
St 

13 

13 

10 

in 

111 

8 

8 

6 

7 
9 
12 

Ii 

S.i.9 
86.4 
82  3 
82  1 
80.0 
79.5 
72.9 
75.8 
57.5 
50.4 
58.8 
70.2 
81.8 

i  nlta,  muscovado... 
<  rrenada 

92.35 
92.31 
90.41 
90.80 

B9.00 

SS.31 

84.00 
66  mi 
79.00 
74.50 
76.53 
84.20 
07.nu 

3.38 
4.0G 
3.84 

4  11 

5.86 

4.82 

O.i  III 

5.03 
11.70 
16.13 
13.38 

-  15 
11.36 

0.66 

n. m; 
0.95 
11.77 
0.76 
0.94 
1.28 
1.72 
1.32 
1.71) 
2.47 
1  7n 
1.93 

0.62 
0.37 
»  80 
0.92 
0.62 
0.80 
1.20 

1.21 
1  95 
1.61 
1.86 
1.10 
0.7C 

2.84 
2..V. 
3.72 
:;  "ii 
3.72 
4.40 
5.52 
4.32 
5.34 

6.60 

1  v 

St.  Vincent 

IVruambueo 

Manila,  unclayed... 

Atnov 

Formosa 

18  jo 

The,  Dutch  standards  are  an  arbitrary  series  of  numbered 

specimens   nf   ran  sugar,  selected    in    Holland   ami   used  as 

Btandards  all  over  tbe  world. 
Three  samples  of  melada  gave  the  writer  the  following 

result-  : 

I. 

I  Eine-siigar 76.8 

Water »-7 

Glucose,  aab,  etc 13J} 

i 

'flu-  following  partial  analyses  of  low-grade  raw  sugars  aro 

gi\  en  in  tile  Nil;/"!'    <  'am  .   \  ill.  ■"•97  : 
CoilC 

1 1.  I.:. -lards si  60 

Guatemala 88  >0 

l-  n. in  88.03 

I',  nun-  i  ion  1 71  nl 

Penang  (medium] 84.93 


It. 

Ml. 

76.0 

73.0 

13.0 

1  :  1 

12.(1 

i  ;  6 

1 

lui. ii 

Glnrnae. 

PotdMKt 

0  12 

I..  HI 

n.71 

IT    M 

0.23 

G32 


SDGAE. 


Cuw-sugur. 

Egvptian 6 

WK  B6.00 


Glucose. 
7.81 
5.10 
6.58 
10  12 
S.'_'2 
9.40 


0.63 
0.53 
0.80 

0  49 
0.23 
0.58 


Bo  ft 

8*85 

ived  B4.o4 

■ 82.73 

The  writer  had  occasion  to  determine  the  percentage  of 
chlorides  in  ten  raw  sugars  from  New  Orleans,  calculated 
iiiiui  ;   the  percentages  varied  from  0.030 
■      0.065. 
77,,  ,,<      v.      of  raw  sugar  have  been  mentioned 

in  describing  the  different  processes  of  manufacture.  The 
following  list  presents  the  most  important :  (1)  Ordinary 
wado,  boiled  in  open  kettles  and  purged  in  hogs- 
[2)  Centrifugal  muscovado,  boiled  in  open  kettles 
ti  syrup,  and  in  vacuum-pans  to  grain,  or  entirely  in 
vacuum-pans,  etc.-  with  or  without  the  use  of  bone-black 
filters.  (3)  Potted  sugars,  1-oiled  in  open  kettles,  cry  stabi- 
lized in  earthen  moulds,  drained,  but  not  clayed.  (4) 
...  potted  BUgars  clayed.  The  cones  are 
divided  into  from  three  to  five  qualities — («)  white 
{fiorets),  i '' )  second  white,  [c)  first  yellow,  (il)  second 
yellow,  i  'i  brown  (cocoracAtfra).  (5)  M>  lada,  muscovado 
not  freed  from  the  molasses  by  draining.  (6)  Concrete, 
same  as  melada,  but  boiled  harder — i.  e.  drier.  (7)  Mo- 
lasses sugar,  made  from  the  molasses,  generally  boiled  in 
vacuum-pans  and  purged  in  the  centrifugal.  (8)  Cistern 
bottoms,  the  sugar  deposited  in  the  molasses-tanks.  There 
are  several  varieties  of  molasses,  corresponding  to  several 
of  the  raw  sugars.  The  most  important  are — (1)  Mus- 
covado, which  is  t he  richest  in  crystallizable  sugar.  (2) 
■  /  molass*  s,  the  next  richest.  ( '■'  |  '  Centrifugal  molas  h  -■. 
the  poorest,  does  not  yield  any  appreciable  quantity  of 
sugar  when  boiled  again. 

Raw  sugar  generally  contains  a  living  insect  in  large 
numbers,  the  Acarus  sacchari,  or  sugar-mite,  which  belongs 
to  the  same  genus  as  the  Acarus  seabei,  or  itch-insect,  and 
strongly  resembles  it  in  appearance.  The  animal  is  very 
small,  hardly  perceptible  to  the  naked  eye,  and  the  only 
Fig.  6. 


t'pper  side  of  Sugar-Mite.  Under  side,  magnified. 

objection  to  it  is  its  possible  connection  witli  the  "gri 
itch."  llassel  states  that  he  found  these  animals  in 
almost  every  one  of  100  samples  of  raw  sugar,  but  none 
in  refined  sugar.  He  found  some  alive,  others  dead,  and 
fragments  of  others,  as  well  as  undeveloped  eggs.  In  15 
grains  of  one  sample  he  found  over  100  living  Acari,  or 
42,000  to  the  pound.  lie  also  found  the  sporules  of  a 
minute  fungus  in  raw  sugars. 

oosition  "f  molasses  is  similar  to  that  of  raw 
sugar,  as  far  as  the  nature  of  the  constituents  is  concerned, 
but  the  proportions  of  these  present  are  quite  different; 
the  percentage  of  iane-sugar  is  low,  while  the  percentages 
of  water,  glucose,  gum,  coloring-matter,  ana  salts  are 
high.  Dr.  Wallace  gives  the  following  analysis  of  West 
Indi  '  mols  - 

Can  i-sugar 47. o 

20.4 

Extractive  and  coloring-matter,  etc 2.7 

Salts  i ash)... 2.6 

U  at*  r 27.3 

1HU.MII 

gravity 1.3G 

Payne  gives  the  following  analysts: 

1  --ii^ar 63.0S3 

Glucose 13.083 

Gum,  « !'■ 0.G36 

Albuminoids 0.420 

Acetate  of  p^i  assa 1.744 

Chloride  of  potassium 0.947 

Sulphate  of  ]i..tas*a 0.712 

of  ii,- 0.135 

Phosphate  of  lime 0.433 

Phosphate  of  copper 0.018 

Silica 0.200 

Water ir,.iioo 

■  .in 


IV.  Stgae  from  the  Beet. — In  the  year  1717,  Andreas 
Sigismund  Marggraf,  a  chemist  in  Berlin,  examined  a  va- 
riety of  roots,  and  discovered  cane-sugar  in  a  number  of 
them.  From  the  beet  {Beta  eieta)  he  obtained,  by  means 
of  alcohol,  from  4.0  per  cent,  in  the  red  variety  to  6.2  per 
cent,  in  the  white.  This  discovery  attracted  little  atten- 
tion at  the  time,  and  it  was  reserved  for  a  pupil  of  Marg- 
graf. Franz  Carl  Achard,  forty-nine  years  later,  to  detn- 
onstrate  the  possibility  of  making  beet-sugar  on  a  large 
scale.  Achard  and  Hermbstadt  made  many  experiments 
on  beets,  and  found  them  always  to  contain  cane-sugar, 
obtaining  about  6  per  cent,  of  crystallized  sugar  and  4  per 
cent,  of  molasses.  In  1796,  encouraged  with  pecuniary  aid 
by  Frederick  William  II.  of  Prussia.  Achard  established  an 
experimental  factory  at  Cunern  in  Lower  Silesia.  Here  he? 
worked  up  70  cwt.  of  beet-  daily,  obtaining  0  per  cent,  of 
yellow  raw  sugar  and  3  per  cent,  of  molasses.  These 
results  were  so  satisfactory  that  Baron  von  Koppv  estab- 
lished  a  factory  at  Olbendorf,  and  Herr  Nathusius  one  at 
Hohcnsleben.  Factories  were  established  in  Bohemia  as 
early  as  1802.  Louis  Napoleon  states  that  while  Achard's 
experiments  were  going  on  the  British  government,  alarmed 
lest  the  discoveries  of  Achard  should  injure  the  colonial  in- 
terests of  Great  Britain,  offered  him  anonymously  60,000 
thalers,  and  subsequently  200,000  thalers,  if  he  would 
report  that  his  experiments  resulted  unfavorably.  The 
offer  was  rejected  with  contempt,  and  the  successful  re- 
sults of  his  experiments  made  public.  [Analyse  de  Ques- 
tion fie  Sucre,  170.  171.)  Achard  showed  that,  besides 
the  sugar  and  molasses,  the  pulp  would  be  ;i  useful  pro- 
duct as  food  for  fattening  cattle,  whose  manure  would 
be  of  value  for  other  crops:  also,  that  the  molasses  would 
serve  for  the  manufacture  of  spirits  and  of  vinegar.  The 
introduction  of  beet-sugar  did  not  expand,  however,  at 
this  time,  nor  for  many  years,  although  the  First  Na- 
poleon encouraged  the  industry  by  having  32,000  hectares 
of  land  put  to  beets,  and  appropriating  l.ntio.min  francs 
for  the  enterprise  (1811).  The  Russian  government  also 
encourage. I  the  cultivation  in  Thule  by  a  gift  of  oO.OOO 
rubles  and  a  remission  of  the  taxes  on  land  devoted 
to  beets.  The  industry  was,  however,  almost  entirely 
abandoned  in  (Jerruanv,  but  under  government  encour- 
agement was  developed  in  Fiance,  till  in  1829  the  pro- 
duct amounted  to  4.000,000  kilos.  (,r  8,800,000  pounds, 
and  in  L835  to  40, 000.000  kilos,  or  88,000,000  pounds. 
The  French  harvest  of  1SCJ-66  yielded  from  the  beet — 

Sugar $31, 250.000 

Spirits 6,750.000 

Potash 2,500,000 

Pulp 

845,500,000 
In  the  mean  time,  it  was  revived  in  Germany  and  Aus- 
tria, and  extended  into  Russia,  Belgium,  Denmark, 
Holland,  and  Sweden.  At  present  more  than  one-third 
of  all  the  sugar  of  the  world  is  made  on  the  continent 
of  Europe  from  the  beet.  (Sec  statistics  at  the  end  of 
this  article.)  Efforts  have  been  made  with  little  suc- 
cess to  establish  the  beet-sugar  industry  in  England, 
Ireland,  and  the  V.  S.  According  to  Dr.  C.  A.  Goess- 
mann  {Historical  Notes  on  the  Progress  of  the  Sugar- 
Beet  Cultivation  for  the  Manufacture  of  Sugar  within 
the  r.  S.,  Am.  Chemist,  July!  185*2,  p.  18),  the  first 
beet-sugar  enterprise  in  the  U.  S.  was  started  by  Messrs. 
John  Vaughn  and  James  Donaldson  of  Philadelphia  in 
1830,  but  failed  for  want  of  information.  The  average 
yield  of  sugar  from  beets  was  at  that  time  only  4  to  5 
percent,  in  Europe.  In  1S;JS.  David  Lcc  Child  of  North- 
ampton, Mass..  made  1300  pounds  of  beet-sugar.  For 
the  next  twenty-five  years  nothing  appears  to  have  been 
done  in  this  direction.  In  1803,  Gennert  Brothers  estab- 
lished a  large  factory  at  Chatsworth,  111.,  which  has  gone 
through  many  discouraging  experiences,  and  was  in  1869 
moved  in  par*  to  Freeport,  111.  In  1867  a  company  was 
organized  at  Fond  du  Lac,  Wis.,  and  another  in  1S70  at 
Black  Hawk  in  the  same  State.  In  I860  experiments  were 
undertaken  in  California,  which  finally  resulted  in  the  for- 
mation of  the  Alvarado  Sugar  Co..  which  began  work  in 
1S70.  Two  other  companies  have  since  been  organized  in 
that  State.  Some  of  these  companies  promise  to  prove 
successful.  The  difficulties  thus  far  encountered  appear  to 
have  resulted  from  bad  locations,  want  of  capital  or  of 
practical  experience,  and  the  want  of  much  information  as 
to  suitable  soils,  localities,  etc..  which  can  only  be  gained 
by  experience.  The  development  in  Europe  was  hastened 
by  the  invention  of  new  processes  for  treating  the  beets 
and  the  juice;  and  the  business  could  not  exist  at  the 
present  time  had  not  experience  taught  the  farmers  what 
varieties  of  the  beet,  and  what  soils  and  fertilizers,  were 
necessary  to  enable  them  to  produce  roots  from  which  the 
present  yield  of  over  8  per  cent,  can  be  obtained.  The 
composition  of  the  beet  offers  obstacles  to  the  manufacture 


SUGAR. 


633 


of  sugar  which  are  never  met  in  treating  the  cane.  The 
percentage  of  sugar  is  only  about  two-thirds  that  of  the 
cane,  and  the  juice  is  p-     7 

highly  charged  with 
impurities,  which  it  is 
necessary  to  remove  be- 
fore the  sugar  is  mer- 
chantable. 

The  sugar-beet  is,  like 
the  commuii  mangold- 
wurzel,  derived  from 
the  Beta  cicla  and  H<  to 
vulgaris,  which  grow 
wild  near  the  sea-shores 
of  South-western  Eu- 
rope. Cultivation  has 
developed  many  im- 
proved varieties,  some 
of  which  contain  13, 
and  even  M,  per  cent, 
of  sugar.  The  follow- 
ing is  a  description  of 
the  more  important  va- 
rieties : 

(1)  The  Silesian  beet, 
a  pear-shaped  root, 
white  in  the  body  and 
light  green  on  the  top; 
it  is  not  so  rich  in  sugar 
as  some  other  varieties, 
but  is  much  more  ex- 
tensively cultivated  in 
France  and  Germany, 
for  the  reason  that  it 
yields  a  larger  weight 
of  roots  to  the  acre,  is 
of  vigorous  growth,  and 
produces  the  largest 
amount  of  sugar  per 
acre. 

(2)  The  French  or  Bel- 
gian Vilmorin  sugar- 
bi  <  i  has  small  leaves 
and  a  slender  spiral 
root,  close  in  structure, 
and  white  in  tlcsh. 

(:j)    The   Quedlinbury 
sugar-beet  is  a  slender  rose-colored  root,  rich  in  sugar,  and 
maturing  fourteen  days  before  any  of  the  other  varieties. 


Best  Silesian  Sugar-beet;  weight 
lib.  ooz. 


Fig.  8. 


(1)  TheSlberian  beet, 
called  also  "  tin-  white- 
ribbed  beet,"  a  coarse 
pear-shaped  root,  lea^  ea 
abundant,  light  green, 
ribs  almost.  white : 
weight  per  aere  larger 
than  with  Silesian,  but 
the  percentage  of  sugar 
smaller. 

(ft)  Imperial  beet, 
slender,  pear-shaped, 
very  white,  rich  in 
saga r :  does  not  yield 
;i  •  veil  as  the  Silesian. 

Beets  of  good  quality 
are  firm,  brittle,  emit  a 
e  rac  k  i  n  g  noise  w  h  en 
out,  and  are  perfectly 
sound  wi tli in.  The 4.0th 
degree  of  latitude  ap- 
pears  to  be  the  southern 
limit  of  their  successful 
growth  for  the  manu- 
t';ii't ore  nt  sugar. 

Composition  of  the 
Beet. —  The  beet-root 
consists  of  a  mass  of 
small  nulls  containing 
a  colorless  lluid.  Sehei- 
bler  discovered  a  pe- 
culiar base,  betaine, 
CsHnNl  >„'.  in  i he  Bugar- 
beel  :  >  onng  beets  eon- 
tain  0.25,  ripe  beets  0.  I " 
per  cent, ;  beet-molasses 
much  more.  (See  the 
article  "  Betaine  "  in  the 
l  st  and  2d  mpplements 
to    Watts' s   fti,  tionary.)  French  Vilmorln  Sugar-beet;  weight 

The  OompOSitiOD    varies  "0<  ln/' 

considerably,  but  the  following  tfl  a  fair  average: 


Water 

(1)  Insoluble  Const  it  n<  nt 
Cellulose 

Pectose,  ueetase,  pectic,  and  pectosic  acids; 

Metarabfc  acid ; 

Fatty,  waxy,  and  resinous  bodies; 

Albuminoids ; 

Pcctatcs,  parapeetates,  metapeetates,  pectosates,  oxa- 
lates, and  phosphates  of  magnesium,  calcium,  Iron, 
and  manganese ; 

Silica, 

(2)  Soluble  Constituents. 

Caiu-su^ar % 

Glucose. 

Albumen,  caselne,  etc 

Asparagine <<'.,nNN  ,<  t.( | 

Betaine  (C5 n, ^nj...! 

Pectine,  parapectine,  inetapectine,  and  pectase; 

Gummy  bodies ; 

Cromogene: 

A  body  which  turns  black  by  oxidation; 

A  yellow  ext  ractive  body; 

Parapectic,  metanectic,  aspartic,  citric,  and  malic  acids; 

Peetates,  parapectates,  metapectajtes,  citrates,  malates, 
oxalates,  aspartates,  Bulpbates,  phosphates,  nitrates, 
and  chlorides  of  potassium,  sodium,  rubidium,  and 
ammonium  ; 

Citrates,  malates,  aspartates,  Bulphates,  nitrates,  and 
chlorides  of  magnesium,  calcium,  iron,  and  manga- 
nese; 

Silica, 


Per  cent. 
...  82.6U 


11.30 
1.50 
0.10 


Near  Magdeburg,  where  the  beet  is  extensively  cult 

the  general  results  give — 

The  greatest  sugar-production  as 13  8  pi  r  & 

That  from  Inferior  beets 9.2   " 

The  average  1 is n.2    "       ' 

Vi\  tons  of  beets  yield  on  the  average  1  ton  of  raw 
.  The  following  analyses  are  from  S.  W.  Johnsoo 
Crops  Grow  : 

Thr  Composition  of  Sugar-Si  ete. 


3.40 


100.00 
ivated, 


sugar. 

'S    /I'-ir 


■  - 

1 

i 

B  4 

jj 

?.  = 

ii    . 

81.5 

ii  -7 

CO 

11.90 

O  c. 

1  : 

Hohon  tieim 

0.80  \\  niir. 

U.82 

9.10 

11.911 

1  0r> 

"         '2  pounds 

HI  .7 

0.84     11.21 

3.86 

1  ::i, 

0.94 

■•    ■-•    "    

7J*.o 

0.90    12.01 

5.09    1.52   0.68 

BickenaoiT,  IJs  pounds 

8U.0 

0.7U    12.90 

5.H0    1.20 

0.70  QrouTCO. 

SI  in  if  idt,  2  pounds 

MM, 

0.68    1S.S7 

5.21 

o  74  StOckhardt 

Lockwltz,  l'.i      ••      

79.9 

0.65     13.32 

5.5.'f 

0  SO 

Tbarand,  r  ■     "   manured 

H2.7 

0.9:;    12.34 

8.24 

0  7') 

" 

2 

»i. a 

1.16    10.15 

5.77 

1   1? 

3'i      " 

62.  1 

1.14      9.25 

6.:i6 

1  15 

4           ..            .. 

82.b 

1 .05  <     8.45 

7.07 

ii  ■>  ■. 

*' 

Silesia,  unmatiured 

M    1 

1.14      9.80 

3.96 

0,69 

"     mac  '1  with  ait.  bwJu. 

H'.!.7 

1.42     11    17 

8.63 

0  i, 

"    ii.  in  d  witii  plios.  lime 

si. I 

1.20      9.82 

4.04 

0.77 

■' 

Average 

M  .:. 

ii  95     li    ■ 

3.7       1.3 

O.NJ 

Dr.  Yoeleker  has  published  in  the  J.  Roy.  Ag.  Soe,  [2],  v. 
347,  and  \ii.  60,  numerous  analyses  of  beets  grown  in 
England,  Ireland,  and  on  the  Continent. 

The  manufacture  of  sugar  from  the  beel  consists  of  the 
following  operations :  ( l )  washing  and  cleansing  the  beets; 
(2)  extracting  the  juice;  (Z)  defecation  by  lime  and  heai  ; 
(4)  carbon atation,  removal  of  the  lime  with  carbonic  acid 
gas;  (5)  filtration,  to  remove  suspended  impurities;  (6) 
filtration  through  bone-black;  (7)  evaporation  to  a  thin 
syrup  :  i  8  i  .-en in d  filtration  over  bone  blaofa  ;  (9)  ei  aporav- 
tion  to  orystallization ;  (10)  separation  of  the  Bugarfrom 
the  molasses.  The  first  molasses  is  evaporated  again,  to 
furnish    a   second   crop   of  sugar,    and   a   third    and    fourth 

orop  arc  subsequently  obtained.     The  final  molasses  i&  too 

offensive  in  taste  and  smell  to  serve  as  food,  and  is  diluted 
and  subjected  to  fermentation  and  distillation  for  the  pro- 
duction of  aloohol]  the  residue  from  the  distillation  bi  tag 
evaporated  to  dryness  and  calcined  for  the  production  of 
potash. 

Washing  and  ch  anting  the  beets  is  effected  in  a  revolving 
drum  of  Open  iron-  or  wood-work  placed  beneath   the   BUI 

face  of  water  in  a  long  trough. 

Extraction  of  the  juice  is  effected  by — (I)  Pressing  the 
pulp,  (2)  macerating  the  p<dp  in  water.  (3)  exhausting 
the  pulp  in  centrifugals,  i  I )  diffusion. 

/V<  Wm/.     The   elean.-ed    ron(s    me    reduced  to  pulp  0}    B 

rotarj  rasping  machine,  which  oonsists  of  a  drum  armed 

with  250  saw   I. lades  >et  on  ils   periphery,  parallel  will 

axis.     The  drum  is  from  20  to  24  inches  lon^  and  32  to  LQ 
inches  in  diameter;  it  revolves  from  1000  to  1200  times  a 
minute,  and  reduoes  800  to  LOOfl  ewt.  of  beets  to  pulp  in 
twenty-four  hours.    A  little  water  i-  generally  run  inl 
rasping-machine  with  the  beets!     The  pulp  is  then  sub- 
jected i"  pressure,  either  in  sacks  or  bags,  between  iron 
plates  in  the  hydraulic  press,  under  :i  pressure 
600  pounds,  or  through  a  series  of  linen  cloths  by  mi 
of  a  stone  or  iron  roller;  LOO  pounds  ol  beeti  yield  JO  I 
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pounds  of  juice  of  the  95  to  96  present.  The  residue  or 
exhausted  pulp  is  largely  fed  to  cattle.  The  following  an- 
alysis by  Wolff  of  the  residue  from  the  presses  at  Ilohen- 
hciiu  are  from  Wagner's  Technology  : 


Snixar 

Proteine    '  tnces 

Other  nutritious  substances.. 

I  Vilnius,' 

Ash 

Water 


Retuse. 

Preaaed 

Pressed 

with  20 

wad  1 1 

per  cent. 

per  oent. 

of  water. 

■if  water. 

7. sc, 

7.B8 

1.05 

1.67 

11.38 

11.05 

6.25 

6.04 

5.  IT 

5.74 

us  in 

67.92 

iiiii.nii 

100.00 

Pressed 
without 

water. 

6.72 

L02 

14.36 

6.6S 
5.28 
65.94 

inn  nil 


Juice. 

Residue 

111.17 

1.72 

0.58 

0.28 

0.63 

2.S4 

1.47 

f 

1.27 

65.95 

15.61 

76.80 

23.20 

The  result  of  the  pressing  is  seen  in  the  following  table, 
which  shows  what  part  of  each  constituent  passes  into  the 
juice,  and  what  part  remains  in  the  residue: 

Fresh  roots. 

Sugar 11.88 

Proteine  substances 0.87 

Other  nutritious  substances 3.47 

Cellulose 1.33 

Ash 0.89 

Water 81  56 

100.00 
Marguerite  ferments  the  press-residue  and  distils  off  the 

:l  loohol. 

Maceration  is  a  system  of  exhausting  the  beet-pulp  with 
water.  Suppose  the  beet-pulp  contains  96  per  cent,  of 
juice,  containing  12  per  cent,  of  sugar,  and  it  is  mixed 
with  96  per  cent,  of  water:  the  juice  will  then  be  diluted 
with  an  equal  bulk  of  water  to  half  its  original  strength. 
If  96  per  cent,  of  this  weak  juice  is  drawn  off,  it  will  carry- 
half  the  sugar  contained  in  the  beet.  On  adding  another 
96  per  cent,  of  water  to  the  half-exhausted  pulp,  and  draw- 
ing 'iff  an  equal  volume  again,  one-half  of  the  remaining 
half  of  the  sugar,  or  one-fourth  of  the  original  quantity, 
will  he  gained.  Continuing  this  washing  ten  times  in 
succession,  there  will   be  removed  of  the  sugar  contained 

in,the  'ToM  +  1  +  *  +  ^  +  &  +  A  +  ik  +  ih  +  ril  + 
1.i;t  =  HrM'  leaving  only  pfagth  of  the  sugar  in  the  ex- 
hausted pulp.  Considering  the  percentage  of  sugar,  there 
will  have  been  removed,  first.  6  of  the  12  per  cent,  in  the 
juice,  then  3.  1.5,  0.75,  0.375,  0.1875,  0.09375,  0.0413875, 
0.0234375;  and  on  the  tenth  washing  0.01171875  percent., 
milking  a  total  of  11.98828125  per  cent.  The  resulting 
solutions  would  of  course  be  very  dilute,  but  by  bringing 
them  in  contact  with  fresh  beet-pulp,  they  would  be  ren- 
dered more  concentrated,  till  they  finally  almost  equal  the 
original  juice  in  strength.     The  weakest  mixed  with  fresh 

,  ,  ,      •  ,,  ...         12. +0.01171875 

pulp  would  yield   a  juice   containing    ! = 

6.005S59375  per  cent,  of  sugar.     This  mixed  with   fresh 

,           ,,•,,■•            ...       12.  +6.005359375      „ 
pulp  would  yield  juice  containing  =  9.  + ; 

and  by  repeating  this  process  the  juices  obtained  will  con- 
tain successively  10.5,  11.25,  11.625  per  cent.,  and  so  on. 
By  this  system  of  maceration  the  beets  are  completely  ex- 
hausted, and  at  the  same  time  a  liquid  is  obtained  nearly 
as  strong  as  the  original  juice.  The  apparatus  consists  of 
a  series  of  ten  or  twelve  maeerators,  vessels  provided  with 
rotary  stirrers  and  false  bottoms.  These  are  charged  suc- 
cessively with  fresh  pulp,  and  the  liquors  pass  from  one  to 
the  other  successively,  the  fresh  water  coming  first  in  con- 
tact with  exhausted  pulp,  and  lastly  with  fresh  pulp  ;  the 
pulp  being  washed  first  with  a  liquor  nearly  as  strong  as 
juke,  an  1  lastly  with  water.  Schiitzenbach  has  modified 
this  process  us  follows:  "The  roots  are  cleaned,  and  then 
cut  in  slices  by  a  cutting-machine.  They  are  then  passed 
to  a  diving  chamber  heated  to  50°,  and  subsequently 
ground  to  a  in-  il.  Four  parts  of  this  meal  are  allowed  to 
macerate  in  nine  parts  of  water,  to  which  sometimes  sul- 
phuric mid  is  added.  Another  method  is  to  moisten  the 
dried  beet-meal  with  milk  of  lime,  and  afterward  continue 
the  operation  in  :i  Lath  of  water  heated  to  80°.  These 
methods  are  largely  used  in  Sermany,  where  in  general 
practice  it  is  found  that  4.75  cwts.  of  green  roots  yield  1 
ewt.  of  dry  beet-meal."  (  Wagner.) 

Extraction  of  the  juice  by  <•,  ntri/ugah  is  practised  in  some 
factories.  Tlfe  pulp  is  placed  in  the  centrifugal  machine 
(Fig.  5i,  and  a  considerable  portion  of  the  juice  is  at  once 
thrown  out  by  the  rapid  rotation.  Water  is  then  applied 
to  the  still  rotating  pulp  by  a  Bprinkler,  and  a  very  con- 
siderable portion  of  the  remaining  juice  i-  thus  displaced. 
The  drum  of  the  centrifugal  is  usually  about  29J  inches 
high  and  251  indies  in  diameter.  Tho  usual  speed  is  about 
12110  revolutions  per  minute,  Thepulp  is  mixed  with  M>  per 
cent,  of  water,  and  242  pounds  of  the  mixture,  consisting 


of  176  pounds  of  pulp  and  66  (8  gallons)  pounds  of  water, 
constitutes  a  charge.  When  the  flow  of  juice  from  the 
drum  slackens,  water  to  the  amount  of  165  pounds  (20  gal- 
lons) is  introduced  through  a  sprinkler.  Three  charges 
per  hour  can  be  worked  off;  so  one  centrifugal  exhausts  176 
pounds  X  3  =  528  pounds  per  hour,  or  11,616  pounds  in 
twenty-two  hours.  The  yield  of  juice  varies  with  the 
amount  of  water  used.  Pure  pulp  yields  65  percent,  of 
juice,  but  the  application  of  45  per  cent,  of  water  increases 
the  yield  to  S7.5  per  cent.  Of  the  45  per  cent,  of  water 
used.  31  goes  into  the  juice  and  14  remains  in  the  residue, 
which  retains  also  7.3  of  the  original  95  per  cent,  of  juice 
in  the  pulp.     Thus, 

Juice...    95-1                   i  Liquor:                       f  r>7''l'>c: 

Fibre...      5         .  , .                Juice...    87.5,  and  &'1??""  ,15 

n   .          TiTo    r  yields...  \       Witer      3I  II             1  Water...  14.0 

Pulp...  100                               viater..    31.0  Fibre....    5.0 

Water..    45  J                   I                   118.5  „>-; 

I  2G.5 

By  increasing  the  quantity  of  water,  a  still  larger  yield  can 
he  obtained,  but  excessive  dilution  would  result,  which  is 
more  serious  than  a  small  loss  of  sugar.  Stammer  gives 
the  following  results  from  100  pounds  of  beet-pulp,  actu- 
ally containing  95  pounds  of  juice,  when  using  different 
quantities  to  wash  the  residue  in  the  centrifugal : 

T  inunr        Pcrcentnge  of    JlliCC  WlltCC  Juice 

Water  used.            JE          "W"  '<"       '"  Oic               in  in 

the  liquor,      liquor.  liquor.  residue. 

40  lbs.              I1f,.0            10.2            R2.5  32.5  12.5 

60    "                129.6              9.8            89,5  40.0  5.5 

70    "                136.5              9.4            90.0  46.6  5.0 

80    "                144.0              8.9            90.5  53.5  4.5 
Walkhoff  gives  the  following  as  the  average  composition 
of  the  residue  from  the  centrifugal : 

Siiaar 24    to    2.4 

Soluble  substances 1.5     "     0.6 

Fibre 13.5      "   12.0 

Water ._82.6     "Jio^O 

100.0  100.0 
Diffusion  has  been  already  explained  in  describing  the 
methods  employed  in  extracting  the  juice  from  the  cane. 
It  is  now  very  extensively  practised  in  the  European  beet- 
sugar  factories.  The  beets  are  cut  into  ribbons  about  J$ 
inch  thick  and  i  to  A  wide.  A  cutting-machine,  the  cutler 
rotating  160  times  a  minute,  will  cut  220,000  pounds  of 
beets  in  twenty-four  hours.  The  diffusion  battery  consists 
of  ten  cylinders,  provided  with  manholes  and  covers  and  the 
necessary  series  of  tubes  to  carry  the  liquors  to  and  from 
each  cylinder  in  the  series.  The  cylinders  hold  from  2000 
to  4 0 0 11  pounds  of  beets.  Compressed  air  is  used  to  force 
the  liquors  from  one  cylinder  to  another.  Supposing  the 
battery  to  be  in  full  operation,  eight  of  the  cylinders  will 
be  in  use,  all  containing  beets;  at  one  end  of  the  series  the 
beets  will  be  nearly  exhausted,  and  the  liquor  little  more 
than  pure  water:  at  the  other  end  the  liquor  will  have 
nearly  reached  the  strength  of  real  beet-juice,  while  the 
beets  will  as  yet  have  given  up  very  little  of  their  juice. 
Every  hour  a  fresh  cylinder  of  beets  is  added  at  this  end 
of  the  scries,  and  a  cylinder  of  exhausted  beets  is  thrown 
off  from  the  other  end.  The  liquor  in  the  last  cylinder  is 
run  into  the  warming-kettle  and  heated  to  from  170°  to 
200°  F.,  and  then  run  into  the  cylinder  of  fresh  beets. 
After  remaining  in  contact  with  the  beets  for  twenty  or 
thirty  minutes,  it  is  drawn  off.  and  is  ready  for  defecation. 
Water  runs  into  the  exhausted  end  of  the  series,  and  the 
liquors  pass  from  cylinder  to  cylinder  toward  the  fresh 
beets.  A  small  quantity  of  lime  is  added  to  the  water  used, 
to  neutralize  the  free  acids  of  the  juice  and  retard  fermen- 
tation. Care  is  taken  not  to  add  so  much  lime  as  to  cause 
on  alkaline  reaction.  Carbolic  acid  (phenol)  is  sometimes 
added  in  small  quantity  to  prevent  fermentation.  As 
water  is  run  in  upon  the  beets  until  it  ceases  to  extract  any 
more  juice,  all  the  juice  present  is  obtained  ;  so  diffusion 
yields  about  95  per  cent,  of  juice.  As  the  beets  arc  not  re- 
duced to  pulp,  the  cells  arc  not  ruptured,  and  the  albumi- 
noids, etc.,  of  the  juice  are  left  behind  ;  consequently,  a 
purer  juice  results  than  by  any  of  the  other  mcthotls  of 
extraction. 

Choice  of  Extraction  Methods. — (Jreat  difference  of  opin- 
ion exists  as  to  the  economic  advantages  of  the  different 
methods  of  extraction.  Maceration  and  diffusion  arc  most 
effective,  as  they  yield  nearly  all  the  juice  in  beet.     Diffu- 
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Bion  yields  the  purest  juice.  Centrifugals  yield  the  weakest 
juice,  but  require  the  least  capital.  In  the  campaign  of 
]s7.;-74  the  337  factories  in  German;  were  divided  as  fol- 
lows on  this  question:  214  used  presses,  31  maceration,  12 
centrifugals,  and  SO  diffusion,  i  Wagner's  Jahre»b.f  1875, 
779.)  The  Sugar~Cane,  July,  1*70,  gives  the  preceding 
table  of  factories,  omitting  France. 

Underground  transportation  of  the  juice  is  now  resorted 
to  on  large  estates.  Extraction-works  are  established  at 
convenient  points,  and  the  juice  is  forced  underground  in 
iron  or  earthen  pipes  to  the  central  factory,  when  it  is  defe- 
cated and  evaporated. 

The  juice  contain*,  besides  the  soluble  constituents  of  the 
beet,  a  variable  quantity  of  torn  cells  and  their  insoluble 
contents,  by  which  it  is  rendered  turbid.  It  contains, 
therefore,  all  the  substances  contained  in  the  original  beet, 
though  the  insoluble  constituents  are  present  in  tnuoh 
Bmaller  proportion  than  the  soluble*  This  statement  applies, 
however,  especially  to  the  juice  from  the  presses  and  centrif- 
ugals— less  to  that  from  maceration,  and  still  lees  DO  that 
from  diffusion.  The  latter  is  very  free  from  the  insoluble 
constituents  of  the  beet,  and  also  from  the  soluble  colloids 
— i".  e.  albuminoids,  pectine,  etc.,  gummy  bodies,  and  sol- 
uble silica,  owing  to  the  fact  that,  the  beets  being  cut  into 
ribbons,  the  cells  are  not  ruptured  to  any  great  extent. 
The  following  is  about  the  average  composition  of  the 
juice: 

Sugar 12.00 

Albuminoids 1.25 

Salts 0.72 

Water 86.03 

Total 100.00 

Miehaelis    determined    the   following    substances    in    100 

parts  of  juice : 

Fat 0.0735 

Gluten 0.1154 

Legumine 0.2026 

Albumen 0.1358 

Extractive  matters 0.3000 

Total 0.8273 

Also  in  — 

Magdeburg  beets.  Hung,  beets. 

Silica 0.0083  0.0009  0.0-110 

Chlorine 0.0178  0.0279  0.1056 

Phosphoric  acid 0.0848  0.0827  0.0230 

Oxalic  acid 0.0545  0.0944  0.0944 

Citric  acid 0.1743  0.07S5  0.0758 

A  peculiar  acid Not  determined. 

Protoxide  of  manganese...  0.0031  0.0019  0.0003 

Protoxide  of  iron 0.0046  0.0133  0.0117 

Lime 0.0097  0.0179  0.0300 

Magnesia 0.0665  0.0442  0.1109 

Soda 0.1876  0.1387  0.1003 

Potassa 0.1893  0.2335  0^4556 

Total 0.8000  0.7409  1.7088 

Defecation  of  the  juice  is  generally  effected  by  boiling 
with  the  addition  of  £  to  1  percent,  of  lime  in  jacketed 
copper  kettles  holding  about  500  gallons.  The  free  acids 
are  neutralized  ;  the  albuminoids  largely  precipitated,  as 
are  also  the  magnesia,  iron,  manganese,  and  much  of  the 
silica  ;  insoluble  phosphates,  oxalates,  and  malates  arc  pro- 
duced ;  pectose  and  pectine,  etc.,  are  converted  into  nearly 
insoluble  lime-salts;  the  chromogene  is  converted  into 
insoluble  lime-salts  of  ulmie  aeid.  etc.  J  the  lactic  acid  formed 
l>v  fermentation  is  converted  into  a  soluble  lime-salt,  as 
are  also  the  citric,  aspartic,  and  some  other  acids;  the 
alkalies  are  set  free,  and  the  excess  of  lime  forms  an 
alkaline  saccharate  with  a  little  of  the  sugar;  the  caseino 

Fig.  9. 


Filter-press. 

forms   a  compound   soluble  in   the  now  alkaline  juice,  as 
does  a  portion  of  the  albumen,  etc.  ;   the   betaiuo  is  decom- 


posed with  the  formation  of  calcic  oxalate,  and  the  aspara- 
gine  with  the  formation  of  ammonia.  As  the  temperature 
rises  to  about  1110°  F.,  large  flocks  form,  which  rise  to  the 
surface  and  Boon  produce  a  thick,  compact  scum  of  a  dark 
color.  The  juice  loses  its  turbidity  and  black  color,  and 
beeomes  almost  colorless.  When  the  boiling  is  finished, 
the  clear  portion  of  the  juice  is  drawn  off,  and  the  turbid 
portion,  containing  the  scum  and  precipitates,  and  amount- 
ing to  from  18  to  30  per  cent,  of  the  whole,  is  filtered  by 
bags  or  presses.  Fig.  1  shows  bag-filters;  Pig.  9  a  filter- 
press,  generally  used  in  Germany  and  Frame  for  separa- 
ting the  scums  in  Sugar  factories  and  refineries.  The 
Dressed  scum  is  valuable  as  a  fertilizer.  It  is  said  to 
develop  a  mould  or  ferment  fungus,  the  spores  of  which 
find  their  way  into  sugar  Bolations,  syrup-,  etc.,  and  do 
much  harm;  hence  it  should  be  removed  at  once  from  tho 
factory.  The  following  analysis  of  tho  dried  scum  is 
interesting,  as  showing  the  nature  of  the  substances  re- 
moved with  the  lime  during  defecation  : 

Carbonate  of  lime 10. GO' 

Lime  combined  with  acids,  etc,  17.36 

Magnesia 1.90 

Alumina  and  oxide  of  Iron sou 

Potassa  and  soda 0.39 

Chlorine  trace 

Sulphuric  acid 0.05 

Phosphoric  acid 1.90 

Residue 4.50 


Organic  matter 44.S'  f  \\iltroe°n" 

|  Albumen.. 
Water 4.45 


l.'TO 
9.993 


Dc-limina,  or  saturating  the  juice  with  carbonic  add 
(carbonatation),  is  the  next  step  in  the  manufacture  of 
sugar.  The  object  of  this  treatment  is  to  precipitate  the 
excess  of  lime,  to  carbonate  the  caustic  alkalies,  and  to 
precipitate  soluble  organic  matters,  albuminoids,  acids, 
etc.,  which  are  soluble  in  caustic  alkalies,  but  arc  pre- 
cipitated as  lime-salts  and  lakes.  The  carbonic  acid  gas 
is  obtained  by  burning  coke  or  charcoal,  or  by  passing 
superheated  steam  over  ignited  limestone.  It  is  washed 
and  stored  in  gas-holders,  and  is  bubbled  into  the  defecated 
juico  as  long  as  it  is  absorbed.  The  juice  is  then  heated 
to  decompose  any  soluble  bicarbonate  of  lime  that  may 
have  been  formed,  and  the  precipitate  is  separated  by  the 
filter-press.  The  bluish-violet  coloration  which  the  juice 
shows  after  treatment  with  carbonic  acid  is  said  to  be  due 
to  a  compound  of  glucic  acid  and  iron. 

Other  Methods  "/  Treating  th>-  Juice.— Chloride  of  cal- 
cium has  been  added  to  convert  the  caustic  alkalies  into 
chlorides,  and  reduce  their  tendency  to  form  molasses  to  a 
minimum.  {Balling  and  Michaelis.)  It  was  added  before 
the  lime  in  defecating.  Chloride  of  aluminum  was  used 
for  the  same  purpose,  and  to  remove  color.  {Sir-nuns  and 
Brtunlili.)  Phosphoric  acid,  acid  phosphate  of  lime,  and 
phosphate  of  ammonia  have  been  used  to  remove  the  tree 
lime  after  defecation,  as  have  also  caseins,  BOap,  fatty 
acids,  sulphate,  oxalate,  and  acetate  of  alumina,  and 
peetic  acid.  Hydrofluo-silioio  acid  has  been  used  to  rc- 
moi  e  potassa. 

Frey  and  Jelinck's  process  of  purification  is  one  of  the 
most  important  improvements  in  treating  beet-juice.  The 
juice  is  heated  to  77°  to  100°  F.,  and  a  huge  quantity  of 
lime  added.  2  to  4  per  cent. — more  than  enough  to  oonvert 
all  the  sugar  present  into  saccharate  of  lime  and  to  com- 
bine all  the  acids.  Carbonic  aeid  gas  is  immediately  in- 
troduced through  perforated  tubes,  and  allowed  t"  bubble 
through  the  juice.  As  the  saturation  of  the  linn-  proceeds, 
the  temperature  is  gradually  raised,  till,  when  the  >atura- 
tion  is  complete,  it  is  about  200°  F.  The  whole  is  then 
sent  through  the  tiller  press,  or,  after  standing,  three- 
fourths  are  drawn  off  clear,  and  the  remaining  one-fourth 
sent  through  the  press.  Only  about  0.05  to  0.07  percent, 
of  lime  remains  in  the  juice.  The  advantages  of  this  pro- 
cess arc— (1)  one  operation  completes  the  purification  ;  [2) 
the  purification  is  more  complete  j  while  tneold  processes 
of  defecation  ami  carbonatation  removed  only  20  percent, 
of  the  albuminoids,  this  process  removes  50  per  ci  at, 
the  increased  purity  of  the  juice  diminishes  the  quantity 
of  bone  black  required  for  the  subsequent  filtration 
the  use  of  less  bone-black  leads  to  the  production  of  less 

BWeel  water;    (a)  thejuico  is  not  darkened  by  being  boiled 

with  caustic  potassa,  soi la.  and  lime;  (6)  the  lime  in  the 
BCUm  being  all  in  tho  form  of  carbonate,  the  filtering  cloths 
last  longer. 

The  montejuH,  or  fuic«-liftert  is  employed  to  rai  6  the 
juice    to    the    top    of  the    bone-black    filters.       It    takes    the 

place  of  pumps,  which  would  become  sticky  and  promote 
the  fermentation  of  the  juice.     It  i-  pimply  a  olose  i  \  esfol 
which  is  filled  with  the  defecated  juico.   The  en  I 
is  closed,  steam  pressure  is  admitted  at  the  top,  and  the 
juice  is  forced  upward  through  a  tube  which  d<     ends  to 
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near  the   bottom   of  the   vessel.     The  elevating  power   is 
equivalent  to  2'J  feet  tor  e\ery  10  pounds  of  pressure  in  the 

boiler. 

Filtration  over  is   (he  next  step  in  the  treat- 

ment of  the  juice.     Bone-black,  bont  -run/,  animal  charcoal, 
chat;  the  charcoal  of  bones,  whioh  is  obtained 

by  heating  them  in  retorts.  (See  Bone-Black.)  The  de- 
1 1  jing  properties  of  charcoal  were  noticed  in  1 7'.'- 1  1  ?90  ? 
Stohmann)  by  Lb'witzofSt.  Petersburg.  In  L809,  M.Guil- 
biii,  a  refiner,  employed  wood-charcoal  for  decolorizing 
and  syrup.  In  1811,  M.  Figuier  of  Montpellier 
published  ;i  note  on  animal  charcoal  in  which  he  mentioned 
its  wonderful  decolorizing  power  on  vinegar  and  wine.  In 
1.812,  Dlrosne  proposed  to  use  it  on  sugar  solutions.  M. 
Pay  en,  a  manufacturer  of  sal-ammoniac  from  animal  mat- 
followed  out  the  suggestion,  using  the  bone-charcoal 
which  was  produced  as  a  by-product  in  his  factory.  The 
\  oil  of  BUgar  was  increased  10  per  cent.,  while  the  quality 
Of  the  various  grades  of  refined  sugar  and  syrup  was  greatly 
improved.  The  finely -pulverized  bone-black  was  at  first 
boiled  with  the  sugar  solutions  in  the  defecator,  but  in  1822 
the  bone-black  filter  was  introduced,  in  which  the  sugar  so- 
lution is  made  to  pass  down  through  a  column  of  bone-black 

Fig 


in  coarse  grains.  In  the  Paris  refineries  the  writer  saw  in 
1SG9  the  use  of  powdered  black  in  the  defeeator  still  con- 
tinued, although  the  liquors  were  afterward  sent  through 
the  bone-black  filters.  The  powdered  black  can  be  used 
but  onee,  and  consequently  the  quantity  used  must  be 
small,  while  the  coarse  black  of  the  filter  can  be  washed 
and  revivified,  and  used  again  and  again,  which  makes  it 
possible  to  use  larger  quantities. 

The  bone-black  Jilter  at  first  used  was  the  Taylor  bag- 
filter  (Fig.  4),  which  was  filled  with  bone-black,  the  cistern 
above,  A,  also  containing  a  layer  of  black.  In  1828,  Du- 
mont  introduced  the  filter  which  bears  his  name.  It  con- 
sisted of  an  upright  wooden  box  with  a  perforated  false 
bottom.  The  false  bottom  was  covered  with  cotton  cloth  ; 
the  box  was  then  nearly  filled  with  coarse  black,  and  the 
hot  sugar-liquor  was  then  run  in  and  allowed  to  filter 
through.  This  filter,  enlarged  and  somewhat  modified  in 
detail,  is  the  one  now  used.  It  is  made  of  boiler  plate  or 
cast  iron,  and  is  often  closed  at  the  top  to  enable  the 
operator  to  filter  under  pressure.  In  large  refineries  these 
filters  are  now  made  of  enormous  dimensions,  reaching  a 
diameter  of  10  feet  and  a  height  of  30  feet.  Fig.  10  shows 
a  set  of  five  such  filters : 
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Bone-black  Filters. 
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The  hot  juice  is  introduced  at  the  top,  and  passes  out  at  the 
bottom.  It  is  sometimes  raised  and  sent  through  a  second 
filter.  The  effect  of  the  black  on  the  juice  is  most  important. 
It  removes  I  I  i  the  coloring-matters;  (2)  other  organic  sub- 
stances, such  as  albumen,  gluten,  legumen,  dextrine,  and 
other  gummy  bodies  and  extractive  matters;  (3)  caustic 
lime,  if  present;  i  \>  -alt-,  sulphate  of  lime,  potassa,  and 
soda-salts:  i .'» i  soluble  silica.  It  was  at  first  supposed  that 
the  action  of  the  black  was  limited  to  the  removal  of  the 
coloring-matter,  but  it  is  now  known  that  this  is  one  of 
the  less-important  effects  of  bone-black  filtration.  The  other 
substances  which  are  removed  all  interfere  with  the  sub- 
sequent crystallization  of  the  sugar,  and  their  removal, 
though  partial,  results  in  a  considerable  increase  in  the 
yield  of  sugar  and  a  consequent  diminution  of  the  quantity 
of  molassetj  formed.  The  effect  is  much  greater  on  hot  than 
on  cold  liquors,  and  much  greater  on  the  thin  juice  than 
on  the  concentrated  juice.  Walkhoff  gives  the  following 
table,  Bhowing  the  effect  of  each  operation  on  the  quantity 
of  inorganic  >:*l t -  (ash    in  tin-  juice: 

Fresh  juice o.-i'i'. too 

Defecated  juice o.s,~._' i>; 

Carbonated  juice 0.600 132 

Jul ice  filtered  over  black 0.370 81 

Juice  twice  filtered  over  black 0.J 30 29 


The  increase  in  defecating  is  due  to  the  lime  used. 

Organic  Bodies,  not  Sugar. 

Fresh  juice 100 

Defecated  and  carbonated U2  to  87 

Once  filtered 7G  to  70 

Twice  filtered 44  to  24 

The  black  becomes  charged  with  matters  removed  from  the 
juice,  and  its  action  gradually  diminishes;  but  by  passing 
the  latter  runnings  through  a  second  filter,  uniformity  in 
the  product  can  be  maintained.  Walkhoff  found  that  while 
the  partially-concentrated  juice  running  from  a  freshly- 
charged  filter  had  lost  0J  per  cent,  of  its  salts,  that  run- 
ning during  the  sixth  hour  had  lost  only  17  per  cent. 
Stamm  found  that  thin  juice,  which,  when  the  filter  first 
began  to  run,  had  lost  42  per  cent,  of  its  salts,  lost  only 
27  per  cent,  toward  the  end  of  the  filtration. 

Hair  tin-  black  act*  has  always  been  an  interesting  ques- 
tion. The  action  is  supposed  to  be  chiefly  mechanical,  due 
to  the  porosity  of  the  black,  but  this  theory  would  hardly 
account  for  the  apparently  discriminating  action  of  the 
black.  Anthon  says  the  lime  is  held  by  the  free  carbonic 
acid  in  the  pores  of  the  coal,  which  forms  with  it  an  in- 
soluble carbonate.  Dives  (Sugar-Cane,  June,  1872,  ."14) 
doubts  this.     Wernekinck  thinks  the  color  and  some  other 
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organic  bodies  are  destroyed  by  the  free  oxygen  absorbed 
by  the  coal  from  the  air.  Scheibler  disproves  this  by  suc- 
cessfully using  coal  which  has  been  ignited  and  cooled  in 
an  atmosphere  of  hydrogen.  (JHnal.  Polyt.  ./..  eoiv.  28fr 
240.)  Dives  says  color  is  absorbed,  but  not  destroyed.  That 
the  coal  exerts  a  powerful  action  is  shown  by  the  fact  thai 
it  decomposes  saccharate  of  lime,  holding  the  lime,  and  that 
it  even  decomposes  alkaline  sulphates  and  many  other  me- 
tallic salts.  Graham  says  it  affects  salts  in  three  different 
irays:  (I)  it  absorbs  some  unaltered;  (2)  it  reduces  some 
salts  to  a  lower  degree  of  oxidation  :  (3)  it  precipitates  some 
as  basic  salts.  Other  forms  of  animal  charcoal  r  ■  <  -  higher 
decolorizing  powers,  but  bone-black  is  best  adapted  to  all 
the  requirements  in  purifying  sugar  solutions.  The  fol- 
lowing table  by  Bussey  is  interesting: 


Species  of  charcoal. 


Crude  bone-black 
Blood  calcined  with  potassa 
Blood  calcined  with  chalk 
Blood  calcined  w  ith    phos- 
phate of  lime 

Gelatine  calcined  with  po- 
tassa  

Albumen  calcined  with  po- 

tassfl 

Starch  calcined  with  potassa 
Charcoal    from     acetate     of 

potassa 

Charcoal  from  carbonate  of 
soda  by  phosphorus, 


I  talcined  lamp-black.. 
Lamp-black   calcined 

potassa 

Bo 


wit  h 


ick  treated  with  hy- 
Lrochlorie acid  and  potassa 

Bone-black  treated  with  hy- 
drochloric acid 

Oil  calcined  with  phosphate 
of  lime 


Weight. 

Indieo 
test 

SUM"! 

Mo- 
las«cs 
teslcon- 

suin.'.l 

o.noo 
0.18 

0.10 

Blanch- 
ing bj 

iDlllgO. 

gram. 
1 

1 

litre*. 

o.osa 

1.60 
0.57 

1 

SO 
18 

1 

0.38 

0.03 

12 

1 

1.15 

0.14 

36 

1 
1 

1.0S 
6.34 

0.11 
0.08 

34 

10.6 

1 

0.18 

O.Ot 

5.6 

1 
1 

0.38 
0.128 

0.08 

0.03 

12 
4 

1 

0.55 

0.00 

15.2 

1 

1.45 

0.18 

45 

1 

o.or. 

0.015 

1.87 

1 

0.084 

0.017 

2 

Power 

bj  in,, 
lusscs. 


t 

20 
11 

10 

15.5 

15.5 
8.8 


8.8 
3.3 

10.fi 

20 
1.6 
1.9 


The  composition  of  hone-black,  when  new,  is  shown 
the  following  table  : 


Carbon fi.00  to 

Nitrogen 1.00  " 

Phosphate  of  lime 75.00  " 

Phosphate  of  magnesia 1.00  " 

Carbonate  of  lime 6.00  " 

Sulphate  or  lime 0.11  " 

Sulphide  of  calcium 0.01  " 

Chloride  of  sodium,  etc 0.77  " 

Iron 0.10  " 

Sand,  etc 0.30  " 


Bone-black,  both  new  and  old.  retains  appreciable  quan- 
ta ties  of  gases,  which  are  often  combustible.  These  escape 
when  the  filters  are  filled  with  the  liquors,  and  when  mixed 
With  air  become  explosive.  Bone-black  contains  a  variable 
Quantity  of  moisture,  cither  absorbed  from  the  air  or  added 

to  cool   it. 

The  active  constituents  of  the  black  are  the  porous  nitro- 
genous carbon — which  performs  all  the  peculiar  work  of 
the  coal — and  the  carbonate  of  lime,  which  neutralizes  the 
free  acids,  often  present  in  the  liquors  in  tho  case  of  sugar 
from  the  cane. 

The  subsequent  treatment  of  the  black  consists  in  washing 
with  hot  water,  treating  with  dilute  hydrochloric  acid  to 
remove  a  portion  of  the  carbonate  of  lime,  fermenting 
either  in  vats  (vtet  fermentation)  or  in  heaps  [dry  fermen- 
tation) to  destroy  organic  matters,  drying,  and  rebuming 
in  kilns  to  destroy  organic  matters.  A  subsequent  washing 
would  be  Of  advantage,  and  is  often  resorted  to.  Some  of 
these  processes  arc  often  omitted,  and  additional  processes 
are  in  use.  but  the  rebuming  is  almost  invariably  resorted 
to.  Kissfoldt  revivifies  without  rebuming,  subjecting  the 
coal  BUOOessively  to  the  action  of  fermentation,  hydro- 
chloric acid,  steam,  and  ammonia -water.  (See  Am.  Chem.,  i. 
216.)  The  coal  is  sometimes  boiled  with  can- 1  tC  BOdo  01 
carbonate  of  soda  to  remove  organic  matters,  and  to  change 
the  sulphate  of  lime  into  carbonate,  that  it  may  be  remoi  ed 
by  hydrochloric  acid.  It  is  very  important  to  wash  with 
pure  water,  as  tho  coal  will  extract  lime  Salts  from  impure 
well-water.  Bone-black  becomes  gradual h  deteriorated, 
and,  were  it  not  for  frequent  additions  of  fresh   black   to 

replace    that    sifted    out,  would   ultimately    1 me    almOSl 

worthless.  .Judicious  management  reduce-  this  deteriora- 
tion to  a  minimum,  however.  (I)  Allowing  the  hot  bhi.de 
from  the  kiln  to  come  in  contact  with  the  oil  causes  a  loss 
of  carbon  and  the  black  becomes  gray.  (2)  C&releM  wash 
iug  haves  organic  matters  in  the  coal,  which  are  charred 
in  the  kiln  and  till  up  the  pores,  giving  the  coal  b  glass 
and  increasing  the  percentage  of  carbon,  i.'.i  Carelei  ne 
in   handling   the  liquors,  allowing  tbein   to   become   acid,   ! 


may  charge  the  coal  with  iron;  this  is  specially  noticed  in 
some  refineries  using  sugar  from  the  cane.  (5)  The  black 
may  be  injuriously  enriched  or  impoverished  in  carbonate 
of  lime.  (6)  It  may  be  charged  with  an  excess  of  sulphate 
of  lime.  (7)  It  may  be  reburned  at  too  high  a  temperature. 
by  which  a  partial  fusion  Of  the  phosphates  results,  redu- 
cing the  porosity  of  the   coal.       By  this    cause,  and  also  by 

the  pulverization  of  the  softer  and  more  porous  portions 
of  the  coal,  the  gravity  of  the  coal  increases  in  use.  A 
cubic  foot  of  new  coal  weighs  37  to  46  pounds,  while  old 
coal  weighs  48  to  76  pounds.  (See  A  root,  Vhem.  Ifewe,  xxi. 

1,  and  Wallace,  Am.  Ohem.,  i.  139.) 

Testing  Bone-black. —  The  quality  of  bone-black  is  de- 
termined— !  1  I  by  testing  its  decolorizing  power  on  indigo, 
burnt  sugar,  or  raw  Bugar  (see  Ch*  m.  New»t  \\\.  31);  (2) 
by  determining  the  quantity  of  lime  absorbed  from  lime- 
water  or  saccharate  of  lime;  (3)  by  deter  mining  the  ratio 
of  BQgar  to  the  total  solids  in  saccharine  solutions  before 
and  after  filtration;  this  ie  the  only  reliable  test  of  tho 
effect! \  e  action  of  the  coal ;  I  1 1  the  percentage  of  moisture, 
the  weight  per  cubic  foot,  the  color,  porosity,  average  si  •■ 
by  Bieves,  and  appearance  under  the  microscope,  arc  also 
important  sources  of  information. 

Evaporation  of  the  juii-r  \<  effected  in  a  vacuum-pan  (Fig. 
'.'■),  or  usually  in  a  scries  of  two  (double  effet)  or  three  |  triple 
ejfet)  vacuum-pans,  in  which  the  heat  is  applied  by  steam 
coils  or  tubes  to  the  one  whioh  the  juice  enters  last,  while 
the  others  are  healed  by  the  steam  given  oil  by  this  one. 
These  pans  are  constructed  with  vertical  tubes.  The  evap- 
oration is  continued  till  the  sp.  gr.  is  about  i.::i  or  2o° 
Beaume.     The  "thick  juice"  is  then  ready  for — 

The  second  filtration  over  bone-black,  vrhioh  is  in  every 
respect  similar  to  the  first. 

The,  final  concentration  to  the  cry stalli zing-point  is  con- 
ducted in  a  single  vacuum-pan.  like  Fig.  3,  The  semi  -olid 
mass  of  crystals  is  then  allowed  to  cool,  and  is  placed  in  the 
centrifugal  machines  (Fig.  5)  to  separate  the  crystals  from 
the  mother-liquor.  The  latter  is  again  boiled,  and  a  BSCOnd 
crop  of  crystals  of  inferior  sugar  ifi  obtained.  A  third, 
a  fourth,  and  often  a  tilth  crop  is  obtained  bj  repeating 
the  boiling,  etc.  The  latter  crops  are  not  boiled  to  crystals, 
but  arc  boiled  "blank."  and  the  crystals  form  on  standing 
in  cisterns,  many  weeks  being  required  for  tho  later  crops. 

Analyses  of  Raw  Beet  Sugar  ana1  Mo/awes. 


Cane-sugar. 

OUior  organ- 
ic matters, 

Ash. 

Water. 

1.  First  product... 

98.00 

0.31 

0.54 

1  15 

2.      " 

96.00 

0.94 

1.08 

1.98 

3.      " 

95.10 

2.05 

1.41 

1.11 

4.  Second    " 

93  70 

1.68 

1  67 

8.00 

5.      " 

90.no 

2.76 

8.66 

0 

G.      " 

91.00 

1.94 

3.69 

2.77 

7.  Third       " 

92  10 

ZSA 

2  76 

2.90 

8.      " 

90.80 

:;  27 

2.76 

8.17 

».      " 

87  00 

3.98 

i  "I 

4.98 

10.  Molasses 

58.80 

15  ss 

14.78 

16.04 

11. 

52.39 

17.24 

16.40 

18.97 

12. 

46.00 

17  IS 

10  70 

24  80 

The  molaeaea  is  so  charged  with  s;ilts  and  other  impuri- 
ties that  it  cannot  be  used  as  food.  It  is  diluted,  ferment- 
ed] and  distilled  for  spirit-,  and  the  liquor  left  in  the  still 
is  evaporatod, and  the  residue  calcined, yielding  orude  |»ot- 
ash.     Duhrunfauf  has  applied  the  principle  of  osmose  to 

the  purification  of  the  molasses,  re nng  a  portion  of  tho 

alkaline  salts  and  recovering  an  additional  percentage  of 

crystallized  sugar.     (His pi issis  described  and  apparatus 

figured  in  the  i :Ic  Endossiosi  .  i 

I    ,--  of  Beet  Moleteflee  (tSrammer). 

i.  n. 

Potassa 51.72  47.67 

Soda 8.00  11.48 

Lime 5.04  3.60 

Magnesia 0.18  o  in 

Peroxide  of  iron 0 .80  0.18 

Alumina 0.17  0.11 

Carbonic  acid 2H.no  27  94 

Chlorine 6.05  B  16 

Sulphuric  acid 133  i  52 

Phosphoric  acid 0.57  0.55 

SlUOB 0'2  017 

102  28  101  12 

Oxygen  counted  twice i  86  1.84 

100.92 
The  yield  of  sugar  in  the  French  factories  is  estimnl 

follows    1,\    Viiien.      HI'    100    kilogrammes    of   Sugar   ill   tho 

juice,  tlore  is  obtained — 

Sugar  of  Isl  ran 41.03') 

d    ■■    

::d    "    I'    I 

Ruirar  In  the  molasses 

Sugai  lost  fy  trans! ation  Into  various  compound!. 


03.00 


I 
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SUGAR. 


The  beet-eugar  establishment  is  often  of  groat  magnitude 
This  following  description  is  by  Waldron  Shaplcigh  in  the 
Am.  Chem.,  iv.  281  : 

••  The  Cambrai  Central  Beet-Sugar  Work*  in  France. 

"The  ripe  lea  are  at  distances  varying  from  -I  to  20  miles 
from  the  central  usine,  and  arc  seventeen  in  number,  having 
in  all  s;i  miles  of  tubing,  varying  from  90  to  250  millime- 
tres in  diameter;  it  is  intended  to  increase  the  raperies  to 
twenty-five  and  the  length  of  tubing  to  95  miles,  in  order  to 
Supply  the  works  with  the  juice  of  250  million  kilos,  of  beets 

Ecr  season,  for  which  they  wore  constructed.  Each  raperio 
f  iree  pump  to  give  sufficient  pressure  to  send  the  juice 
to  the  works;  previous  to  its  departure  it  is  charged  with  1 
per  cent,  of  lime,  in  the  form  of  milk  of  lime  of  22°  B.,  to 
prevent  any  change.  At  a  distance  of  400  metres  from  the 
works  is  a  large  reservoir  of  boiler  iron,  holding  5000  hec- 
tolitres, to  receive  any  surplus  and  allow  short  stoppages 
for  clearing,  etc.  Near  this  receiver  is  the  lime-quarry, 
connected  with  the  furnace  by  a  horse  railroad.  The  main 
buildings  are  of  brick,  covered  with  an  iron  roof,  and  con- 
sisting of  a  main  building  in  the  form  of  a  grand  saloon 
100  metres  long  by  IS  wide  and  M0  high;  extending  from 
one  side  are  four  small  buildings — one  for  the  repairing- 
shop  and  milk-of-lirne  vats  below,  and  the  filter-presses 
above;  one  for  the  steam-boilers;  one  for  the  revivifying 
furnaces  for  the  bone-black  ;  and  the  fourth  containing,  be- 
low, the  tanks  for  the  second  and  third  products,  forty-five 
in  number,  each  holding  1000  hectolitres;  above  is  the  pack- 
ing and  storing-room  for  sugar,  of  IS00  square  metres  area. 
At  a  short  distance  from  this  main  building  are  the  gas- 
works, furnishing  500  cubic  metres  per  day,  and  the  furnaco 
for  the  carbonic  acid  gas,  built  of  brick  and  iron,  and  hold- 
ing 500  cubic  metres,  and  fed  by  an  elevator.  The  steam 
boiler-room  contains  sixteen  boilers,  having  a  heating  sur- 
face of  200  square  metres  each,  the  total  horse-power  being 
2400.  The  building  for  revivification  of  bone-black  is  fur- 
nished with  two  Schreiber's  furnaces,  each  supplying  150 
hectolitres  per  day.  In  the  main  building  are  the  machines 
and  apparatus  for  working  the  juice  proper.  On  the  ground 
floor  are  the  engines  anil  turbines,  and  running  along  one 
side,  on  platforms,  arc  the  tanks  for  the  first  and  second 
carbonatations.  the  '  triple  effet,'  and  vacuum-pans. 

"  The  juice,  arriving  from  the  raperies,  first  passes  into  a 
heating  tubular  boiler  of  400  square  metres  surface,  sup- 
plied with  the  waste  steam  from  the  *  triple  effet,'  previous 
to  its  passing  into  the  condensing  apparatus,  then  into  the 
tanks  for  the  first  carbonatation  ;  these  are  four  in  number, 
each  holding  500  hectolitres;  here  1£  per  cent,  of  lime  is 
added,  and  after  the  carbonatation  the  liquid  is  passed  into 
corresponding  settling-tanks  of  boiler  iron  immediately  be- 
low, and  allowed  to  settle,  the  clear  liquid  drawn  off  into 
the  two  tanks  for  the  second  carbonatation,  while  the 
turbid  juice  is  forced  by  two  'montejus'  into  the  filter- 
presses,  eighteen  in  number.  The  first  carbonatation  re- 
quires about  two  hours — the  second  about  one  hour.  In 
the  second,  i  per  cent,  of  lime  is  added,  and  the  process 
conducted  as  in  the  first:  the  clear  juice,  however,  goes  into 
the  bone-black  filters.  Here  an  innovation  has  been  made  ; 
instead  of  having  a  number  of  small  filters,  as  is  customary, 
there  are  two  large  ones,  used  alternately,  each  being  lit 
metres  in  diameter  by  3  metres  high;  these  are  working 
very  satisfactorily.  The  juice  is  pumped  from  these  filters 
into  the  'triple  effet'  by  a  pumping  arrangement  connected 
with  an  engine  of  70  horse-power  that  produces  the  vacuum 
in  the  '  triple  effet ;'  the  arrangement  consists  of  two  pumps 
connected  by  the  same  piston-rod — a  larger  one  to  force  the 
juice  into  the  first  boiler  of  the  '  triple  effet,'  and  a  smaller 
to  remove  it  from  the  third  after  it  has  been  evaporated  to 
a  syrup  of  20°  to  25°  B.,  forcing  it  into  a  tank  where  it  is 
heated  previous  to  passing  into  the  filters  for  the  second 
filtration  ;  these  filters  are  three  in  number,  much  smaller 
than  those  for  the  first. 

"  The  '  triple  effet'  is  a  grand  piece  of  apparatus,  built 
of  copper,  encased  in  iron,  and  is  a  vacuum-evaporating 
apparatus  of  treble  action,  consisting  of  three  boilers,  the 
lower  half  of  which  is  tubular,  the  juice  circulating  through 
the  tubes,  which  are  surrounded  by  steam.  The  first,  into 
which  the  juiee  passes,  is  heated  by  steam  from  the  boilers  : 
the  steam  arising  from  the  boiling  syrup  passes  into  the 
second,  while  the  excess  is  condensed  by  the  engine;  the 
steam  from  the  second  into  the  third,  and  that  from  the 
third,  after  passing  through  the  boiler  that  heats  the  juice 
on  its  arrival  from  the  raperies,  is  condensed  ;  the  tempera- 
ture of  the  second  and  third  is  not  as  great  as  in  the  first, 
but  the  vacuum  produced  by  the  engine  assists  the  evapo- 
ration. The  water  condensed  from  the  steam  is  returned  to 
the  steam-boilers  by  a  pump.  The  three  boilers  of  the 
*  triple  effet'  are  respectively  4.50  m.,  5  m.,  and  5.60  m.  in 
diameter,  and  arc  capable  of  working  20,000  hectolitres  of 
juice  per  twenty-four  hours. 

"After  the  syrup  passes  the  filters  for  the  second  filtra- 


tion, it  passes  into  a  tank  that  supplies  the  vacuum-pan, 
which  is  also  an  apparatus  of  grand  proportions,  similar 
in  appearance  to  one  of  the  boilers  of  the  'triple  effet,' 
but  is  heated  by  three  banks  of  steam-coils;  like  the  for- 
mer, it  is  of  copper  encased  in  iron,  and  is  of  sufficient 
size  to  furnish  000  to  700  hectolitres  of  crystallized  mass 
or  'cuite'  for  ten  hours,  having  a  diameter  of  5.50  m.  and 
4  metres  high.  The  'cuite'  passes  into  a  large  tank  imme- 
diately below;  after  cooling,  it  is  shovelled  into  a  mixing- 
apparatus,  and  sufficient  diluted  syrup  of  the  first  run  is 
added  to  make  it  turbine  easily;  it  is  then  conveyed  by  a 
small  wagon  on  an  elevated  track  to  the  hoppers  of  the 
turbines.  These  are  twenty-four  in  number,  six  being  used 
for  the  second  and  third  products  :  the  turbines  will  be  in- 
creased to  forty-five.  The  second  and  third  products  are 
boiled  in  a  vacuum-pan  like  the  former,  but  much  smaller. 
The  sugar  of  the  first  product  is  exceedingly  fine  in  appear- 
ance, being  very  white,  the  grain  even  in  size,  and  hard. 

"Sixty  thousand  kilos.,  or  sixty-six  tons,  are  manufac- 
tured daily — about  sixty-six  hundred  tons  per  year;  as  the 
second  and  third  products  have  not  been  worked  this  year, 
it  would  be  difficult  to  say  what  will  be  the  total  yield  of 
sugar  and  molasses.  The  works  proper  give  employment 
to  400  men,  or,  including  the  raperies,  to  about  1500  men 
and  women." 

The  following  estimate  for  a  factory  capable  of  making 
12,000  to  15,000  tons  of  beet-sugar  per  annum  is  from  Dr. 
Cameron's  pamphlet  On  the  Cultivation  of  the  Silcsian 
Beet:  Steam-power. — 4  Cornish  steam  boilers  of  75  horse- 
power each;  1  2-horse-power  engine;  1  cylinder  or  reser- 
voir to  receive  the  condensed  steam.  Washing,  Cutting  of 
Roots,  etc. — 1  8-horse-power  engine,  to  drive  the  pump  and 
machinery  for  lifting  beet-roots  to  the  washers  and  cutting- 
machine;  1  mechanical  beet-root  lifter;  2  beet-root  wash- 
ers ;  1  cutting-machine ;  2  patent  iron  wagons  for  bringing 
bect-root  slices  to  the  diffusion-apparatus;  12  diffusion- 
vessels,  complete;  2  iron  wagons,  for  removing  pulp  to 
presses;  2  presses  (Kliizeman's  system);  2  tanks  for  pro- 
viding hot  water;  2  tanks  for  providing  cold  water.  Defeca- 
tion, Charcoal  Filterx,  etc, — fi  copper  defecation-pans;  16 
iron  tanks,  of  which  8  are  provided  with  copper  tubes 
(serpentina)  for  providing  steam  and  carbonic  gas;  1  12- 
horse-power  engine  (pompe  ii  gaz),  to  pump  the  carbonic 
gas  into  above  tanks;  2  montejus  for  ditto;  1  apparatus 
for  making  carbonic  gas,  complete;  4  filter-presses,  to  ex- 
tract the  juice  remaining  in  the  refuse  after  defecation;  10 
filters  (charcoal);  1  evaporating  apparatus,  consisting  of 
three  iron  cylinders,  provided  with  tubes,  complete,  called 
in  French  factories  triple  ejfet ;  1  condenser,  for  ditto;  1 
engine,  12-horse-potver,  for  ditto  {pompe  d  vide);  1  appa- 
ratus for  boiling  the  sugar  (vacuum-pan),  with  condenser, 
complete;  1  10-horse-power  engine,  for  ditto  (pompe  d 
vide) ;  G  montejus,  in  connection  with  the  different  parts  of 
the  manufacture,  and  sundry  tanks.  Production  of  (grain) 
Sugar. — 4  centrifugal  machines,  complete  :  1  6-horsc-power 
engine  for  driving  the  above,  etc.;  1  montejus ;  2  tanks  for 
receiving  the  syrup  from  the  vacuum-pan  ;  a  number  of 
tanks  to  contain  the  second  and  third  products;  copper 
pipes,  etc.,  for  conducting  the  juice  to  different  parts  of 
machinery;  tanks  for  storing  water,  preparing  lime,  etc.; 
charcoal  furnace  and  charcoal-washers ;  sundry  small  ap- 
paratus, used  in  the  second  and  third  processes. 

V.  Sugar  from  the  Maple. — The  sugar-maple  (Acer 
eacchariuum)  grows  abundantly  in  Northern  New  England, 
New  York,  Michigan,  Wisconsin,  and  Canada.  Two  vari- 
eties are  selected  for  the  manufacture  of  sugar,  the  rock- 
maple  and  the  black  sugar-maple.  As  soon  as  the  frost 
begins  to  leave  the  ground  the  sap  begins  to  ascend,  and 
as  the  first  sap  is  richest  in  sugar  and  freest  from  other 
substances,  the  farmer  hastens  to  tap  the  trees  as  soon  as 
the  snow  melts  around  the  stems.  This  is  toward  the  end 
of  February,  in  March,  or  early  in  April,  according  to  the 
season.  Trees  twenty  or  thirty  years  old  give  the  best 
yield.  Two  holes,  three-fourths  of  an  inch  in  diameter, 
arc  bored  on  the  S.  side  of  the  trunk,  about  five  inches 
apart,  and  eighteen  or  twenty  inches  from  the  ground, 
about  one-half  an  inch  into  the  alburnum  or  white  bark. 
Spouts  of  elder  or  sumach,  eight  or  ten  inches  long,  are  then 
driven  in,  and  a  trough  or  pail  is  placed  below  to  receive 
the  sap.  The  sap  continues  to  run  for  three  or  four  weeks, 
but  finally  deteriorates  very  much  in  quality.  The  trees 
are  tapped  year  after  year  without  injury.  The  sap  con- 
tains from  2  to  2£  per  cent,  of  sugar,  or  from  2$  to  3\ 
ounces  per  gallon.  The  sap  is  collected  every  day,  and 
carried  to  the  sugar-camp,  where  it  is  poured  into  a  cask 
to  be  evaporated.  If  neglected  a  day  or  two,  it  is  liable 
to  undergo  fermentation.  It  is  boiled  down  in  shallow 
iron  or  copper  pans  to  the  consistency  of  honey,  then 
strained,  and  allowed  to  stand  eight  or  ten  hours  to 
deposit  suspended  impurities.  To  clarify  it.  the  white 
of  egg  or  milk  is  added,  the  whole  boiled  and  skimmed. 
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Much  of  the  product  is  sold  without  further  concentration 
as  mnpfe-tfi/nip.  For  the  production  of  solid  sugar  the 
evaporation  is  continued  until  the  syrup  is  very  thick, 
when  it  is  carried  to  the  farm  house  and  hoiled  to  semi- 
sulidity,  and  then  poured  into  moulds  to  cool.  Maple- 
syrup  ami  sugar  are  prized  on  account  of  the  peculiar 
flavor  which  t hoy  possess.  By  refining  this  is  lost,  when 
the  sugar  cannot  bo  distinguished  from  that  from  the  cane 
or  the  beet.  The  yield  of  sugar  is  variable:  11  50  trees  in 
Canterbury,  Yt.,  gave  one  season  618  barrels  of  sap,  or 
1 9.7741  gallons,  from  which  4000  pounds  of  sugar  were  ob- 
tained :  this  is  1  pound  of  sugar  to  five  gallons  of  sap, 
or  ll\  ounces  per  gallon,  and  is  equivalent  to  ',\\  pounds 
per  tree;  75,730  trees  in  Cambridge,  Vt.,  gave,  in  1869, 
221,350  pounds  of  sugar,  which  sold  for  126,500;  lint  tics 
in  Berkshire,  Muss.,  are  said  to  have  yielded  500  pounds 
of  sugar  in  the  first  five  days,  or  a  pound  of  sugar  per  tree 
per  day. 

Dr.  Wallace  gives  the  following  analysis  of  maple-sugar: 

Cane-sugar 72.00 

Glucose 13.95 

Extractive  matter,  etc '2.11 

Soluble  s;ilis 1.35 

Insoluble  salts 0.03 

Water 9.96 

1011.01) 

Cane-sugar  obtainable 51.90 

VI.  Sugar  from  the  Palm. — Most  palm  trees  yield  a 
sweet  juice  when  the  top  shoot  or  spadix  is  cut  or  bruised. 
Enormous  quantities  of  sugar  are  made  from  this  juice  in 
the  East.  In  Bengal  the  Phoenix  sylvestria,  either  growing 
wild  or  cultivated  in  large  plantations,  furnishes  the  largest 
supply  of  sugar.  The  trees  are  tapped,  a  bamboo  spout  is 
inserted,  and  a  pail  suspended  to  receive  the  sap,  which 
must  be  frequently  collected,  and  boiled  at  once  to  pre- 
vent its  undergoing  fermentation.  It  is  boiled  down  to  a 
solid,  and  sold  as  a  dark,  deliquescent  mass  under  the 
name  of  goor.  A  purer  product,  called  kham,  is  obtained 
by  pressing  the  molasses  out  of  the  blocks  of  goor.  By 
applying  wet  grass  to  the  kham  contained  in  baskets,  a 
kind  of  claying  occurs,  by  which  the  sugar  is  rendered  tol- 
erably white  and  pure.  The  sugar  is  generally  sold,  how- 
ever, in  the  crude  form  under  the  name  of  jaggery.  Sugar 
is  also  made  from  the  wild  date-palm  (Phoenix  dactylifera) 
anil  other  species  of  Phoenix.  In  the  Philippine  and  Mo- 
Ineea  islands  much  sugar  is  made  from  the  gommerto  palm 
(Sagnerw  saccharifer),  in  the  South  Sea  islands  from  the 
cneoanut  palm,  and  in  Ceylon  from  the  kitul  tree  (Caryota 
itreus),  the  palmyra  tree  (Boraseu*  fiabelliformUi)f  and  the 
Cncos  nuci/eva.  Dr.  Wallace  gives  the  following  analyses 
of  palm-sugar : 

Calcutta  dnlc,  Jagftorv. 

Cane-sugar 80.05  80.73 

GlUCOSe 6.95  G.04 

Extractive  matter 0.05  1.29 

Soluble  salts 0.68  0.88 

Insoluble  salts 0.56  2.01 

Water 4.10  3.M 

98.99  99.99 

Color  by  Dutch  standard 8.  6. 

Cane-sugar  obtainable 76.7  76.3 

VII.  Sugar  prom  the  pIG  10 

Ciums b  Sri:  a r- C a sk. — 
The  Chinese  sugar-cane 
is  a  name  given  to  shaloo 
or  sugar-grass  (Sorghum 

Baccharatutn,  W., or  /1--1-  r  ^r '  7/v 

ens    HiirchftrntitK,    Ij.),    a  ^T^*^  Hi' Kjn    ' 

species  of  durra  millet.  ^^^fyl'fflPi 

The  sorghum  species  aro  /^SlTV    r¥\i  V 

coarse       grasses,       with 

fchiokly-orowded      pani-  |    :  ■'fi/:'',- :' 

cles.  The  seed  is  round, 
and  somewhat  larger 
than  mustard-seed.  They 
are  natives  of  the  East 
Indies,  and  are  ex  ten - 
si\  ely  cultivated  in  Asia 
ami  Africa,  particularly 
Sorghum  vutgare,  com- 
mon durra,  which  is  the 
pi  i ii  lipal  cereal  of  Af- 
rica. S,  saccharatum  is 
cultivated  in  warm  por- 
tions of  Asia  and  Africa. 
Its  seeds  arc  pleaaanter 
to    the    tOBte    than    those 

of  common  durra.    The 

durra     does     Dot     make 

good    meal,  but   is    used 

as    a    Substitute   lor   rice. 

The    sweet    pith    of   the    culm    is    eaten,  and    is   valuil.le 

as  a  source  of  sugar.     Both  tho  leaves  and  stems  of  the 


durra  are  valuable  as  food  for  cattle  and  horses.  Some 
years  ago  a  French  missionary  saw  the  sorghum  used  in 
the  interior  of  China  for  the  manufacture  of  sugar.  The 
French  consul-general  procured  seed,  and  sent  them  to 
Franco  in  1851.  Since  that  time  the  plant  has  been  exten- 
sively used  for  the  production  of  alcohol.  I>.  (i.  llrown, 
travelling  for  the  l\  S.  patent  othVe.  s:m  ;1  held  of  sorghum 
in  the  S.  of  France,  and  induced  the  office  to  order  a  quan- 
tity of  the  seed  for  experiment  in  the  V.  S.  The  success 
of  the  experiment  is  proved  by  tho  statistics  at  the  end  of 
this  article,  by  which  it  appears  that,  in  1870,  H'..oo(i,000 
gallons  of  sorghum-molasses  were  made  in  the  C.S.  Since 
1857  the  plant  has  been  cultivated  in  all  parts  of  the  I  .  S., 
even  as  far  N.  as  Maine.  There  are  several  varieties  of  S. 
sacuharatum.  The  sorgho,  sorgo,  or  common  torghum  is 
from  the  Chinese  seed  ;  the imphee,  from  African  seed.  The 
former  variety  is  found  to  give  the  best  results  in  the  U.S. 
Rich  land  is  best  suited  for  it,  and  deep  ploughing  is  very 
important.  Calcareous  soils  furnish  the  best  syrup.  It 
docs  not  flourish  on  soils  abounding  in  black  muck,  on 
soils  standing  over  cold,  wet  subsoils,  upon  und rained  lands, 
nor  on  soils  rich  in  soluble  saline  matters.  Before  the  seeds 
arc  fully  ripe  the  leaves  of  the  plant  are  stripped  off,  the 
top  piece  cut  off  for  2A  to  3  feet,  ami  the  stem  cut  6  or  8 
inches  above  the  root.  The  average  weight  of  the  stems  or 
canes  is  H  to  2  pounds.  They  yield  0.">  to  70  per  cent,  of 
juice.  Dr.  C.  A.  Gpessmann,  in  his  important  paper  on  sor- 
ghum (Trans.  X.  )'.  State  Ag.  Sbc,  1861),  gives  the  fol- 
lowing analysis  of  the  fresh  sorghum-cane: 

Water 78.94 

Sugar 9.25 

Gum,  salts,  and  other  soluble,  matter 0.97 

Albuminous  bodies 1.40 

(  Vrosine  (wax)  and  insoluble  earthy  compounds....  1  .24 

Cellulose s.*_»o 

100  00 
"The  leaves  contain  dry  matter  73  per  cent.,  water  27  per 
cent.;   100  pounds  of  fresh  leaves  are  equivalent,  as  food 
for  cattle,  to  80  or  85  pounds  of  hay.     Seven  canes  furnish 
a  pound  of  fresh  leaves." 

In  large  establishments  the  cane  is  crushed  between  hori- 
zontal rolls  driven  by  steam  or  water,  similar  to  those  used 
for  sugar-cane,  and  the  bagasse  is  used  as  fuel  ;  in  smaller 
farm -factories  a  vertical  mill,  driven  by  one  or  two  horses, 
is  employed.  The  outfit  for  a  small  "domestic"  establish- 
ment is  very  simple.  In  ISfiO  the  cost  of  the  plant  for  40 
acres  of  sorghum  was  as  follows  : 

1  2-horse  vertical  mill 8100 

3  evaporators so 

Brick,  etc.,  for  furnaces :t0 

Skimmers,  etc 80 

8240 
The  plant  for  making  1000  gallons  of  syrup  per  day  of 
twenty-four  hours  costs  for  building  and  machinery  about 
$3000  (1865).  {For  details  of  machinery,  etc.  see  Report 
on  Sorghum  and  Beet-Sugar,  by  John  Stanton  <  lould,  Trans. 
X.  V.  Stale  Aff.  Sac,  186').)  The  sorghum  canes  contain 
IK)  per  cent,  of  juice:  the  actual  yield  varies  from  30  to  7*' 
per  cent.,  according  to  the  mill  employed. 

The  fresh  juice  is  greenish-yellow,  of  a  density  of  9° 
Beaume.and  exhibits  a  slight  acid  reaction.  On  standing 
it  deposits  a  voluminous  slimy  sediment  consisting  of  torn 
cells,  chlorophyl.  wax,  etc.  According  to  Goessmann,  the 
composition  of  the  juice  is  as  follows : 

Cane-sugar 9.950 

Gum,  albumen,  etc 1.510 

A  .ills Not  determined. 

Ash '1309 

"Water B       II 

100.000 
The  ash  yields — 

Phosphate  of  lime  and  magnesia,  with  traces  oflron.0.091 

Alkaline  carbonates,  mostly  potassic 0.130 

Sulphuric  acid  (SOsl 0.028 

Phosphoric  acid  (Ps05) 0.033 

Chlorine ■". 0-027 

0.309 
No  BUgar  besides  cane-sugar,  and  no  ammonia  salts,  were 
found  in  the  juice.  The  juice  is  neutralized  with  slaked 
lime  and  boiled  in  evaporators,  with  constant  skimming,  to 
B  density  of  18°  H.  It  la  then  drawn  off  into  0  tank  and 
allowed  to  deposit  suspended  impurities,  mid  then  intro 

dine  I  into  a  second  evaporator  and  boiled  down  to  from 
:C)°  to   HI''  It.      If  the  herbaceous  Mayor  has  not  dis;ipp<   >ivd, 

b  fresh  addition  of  slaked  time  is  made  and  boiling 
peated.    Defecating  agents  are  used  u  some  boilers.    Sili- 

Oate  of  lodS  has  been  used  in  conjunction  with  lime  and 
dilate  hydrochloric  acid  to  pro  dues  r  gelatinous  precipitate 
in  the  syrup,  and  thus  clarify  it.  With  the  orude  processes 
employed  in  the  r.  S.  it  is  not  practicable  t<»  make  sugar 

from  sorghum:  the  juice  is  simply  boiled  to  Byrup,  and 
used  as  such,  or  sold  to  the   refineries,  where   it  is  purified. 
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SUGAR. 


The  following  analysis  of  sorghum-syrup  was  published  in 

t,   ;  ■  ._',  p.  329 : 

Cane-sugar 45.00 

Glucose 23.00 

Gluten        3£Q 

Othe  l- '" 

Watei ^00 

The  yield  of  syrup  varies  from  80  to  1G0  gallons  per  acre. 

In  1.857,  Joseph  S.  Lovering  experimented  on  sorghum  with 

ing  results,  which  he  published  1 .1  Detailt  d  Ac- 

nte  and  Observation*  upon   the  Sorghum 

i,  Philadelphia,  1858).     He  obtained  in  one  case 

nnds  of  sugar  and  123|  gallons  of  syrup  per  acre; 

in  an  ither,  1222  pounds  of  sugar  and  74^  gallons  of  syrup. 

Such  results  have  never  been  obtained  on  a  large  scale. 

VIII.  Sugab   FROM  OTHER  Plants. — Sugar  and  Starch 
5        /    Potatoes. — According    to    Mr.    Henry    Bartol 

]./.  Frank,  Fait.,  1869),  the  juice  of  the  North  Carolina 
sweet  potato  contains : 

Sugar 10.50 

Starch G.oo 

Gum,  etc 0.33 

Suits 1.17 

Water 82.00 

100.00 

The  density  of  the  juice  is  10.5°  Beaume\  He  thinks  pow- 
erful presses  would  give  a  yield  of  90  per  cent,  of  juice, 
and  yield  over  G  per  cent,  of  sugar,  with  a  production  of  9 
tons  of  potatoes  per  acre  The  common  pumpkin  |  <  humrbita 
pepo)  is  said  to  yield  a  saccharine  juice  of  10°  to  11° 
Bcaunie.  It  is  even  asserted  that  sugar  has  been  made 
from  pumpkins,  on  a  large  scale,  in  Hungary,  in  factories 
designed  for  beet-sugar.  Sugarfrom  melons  has  attracted 
some  attention  in  California.  Sugarjrom  Maize  (Indian 
<-<n-. i  . — According  to  Johnston  ('  Cfn:-tni*tn/  <>f  i'<>,iiit><m  /...-. 
sugar  was  made  from  maize  prior  to  the  Spanish  invasion, 
and  has  been  made  successfully  by  many  farmers  in  the 
l*.  S.  fur  domestic  consumption.  He  also  mentions  a  fac- 
tory near  Toulouse  in  the  S.  of  France  where  about  20,000 
pounds  of  sugar  are  annually  made  from  this  plant. 

IX.  Sn; ar  REFINING. — The  raw  sugar  from  the  planta- 
tion is  not  sufficiently  pure  for  use.  It  contains  sand,  clay, 
albuminous  matters,  coloring-matters,  etc.,  and  is  not  agree- 
able to  the  eye  or  to  the  taste.  Raw  beet-sugar  is  free 
from  sand  and  (lay,  but  contains,  even  when  quite  white 
and  almost  chemically  pure,  a  peculiar  substance  which 
gives  it  a  most  offensive  taste  and  smell.  To  remove  these 
imparities  refining  processes  are  resorted  to. 

(I)  Refining  the  Sugar  from  the  Cane. — The  proper  selec- 
tion of  raw  sugar  for  refining  is  a  matter  of  considerable 
importance.  The  percentage  of  crystalHzable  cane-sugar 
chiefly  determines  the  refining  value,  but  the  glucose  and 
the  salts  prevent  crystallization  ami  cause  the  production 
of  molasses.  Extractive  and  coloring  matters  determine 
chiefly  the  quantity  of  char  required.  Insoluble  substances 
are  troublesome  to  filter.  In  France  the  refining  value  of 
the  raw  sugar  is  determined  by  subtracting  from  the  per- 
centage of  cane-sugar  shown  by  the  optical  sacchari meter 
the  percentage  of  glucose  and  five  times  the  percentage  of 
ash. 

(A)  Tlie  old  sugar-Laker's  process,  which  is  now  almost 
entirely  abandoned;  was  carried  on  at  the  beginning  of  this 
century  in  Antwerp,  Hamburg,  and  other  seaport  towns  of 
Europe  by  a  large  number  of  firms.  There  were  at  one 
time  500  or  GOO  of  these  small  refineries  in  Hamburg  alone. 
The  raw  sugar  was  dissolved  in  hot  water  in  a  copper  kettle: 
a  little  lime  and  blood  were  added:  the  whole  was  boiled, 
filtered  through  bag-filters  (Fig.  4),  and  the  clear  solution 
was  boiled  down  in  the  same  kettle  over  a  free  fire  to  the 
proper  degree  of  concentration,  and  then  transferred  either 
to  earthen  moulds  to  solidify  in  small  crystals,  or  to  copper 
pans,  across  which  strings  were  stretched,  to  crystallize 
slowly  in  large  crystals  of  candis  or  rock-candy.  In  the 
former  case,  when  the  loaf  had  become  solid  it  was  allowed 
to  drain  into  a  pot,  and  was  then  clayed,  as  already  de- 
scribed, the  loaf  being  afterward  dried  and  turned  down  to 
proper  form  and  size  for  market.  The  liquors  draining 
from  the  loaf  were  again  boiled  and  crystallized  in  the 
mould,  yielding  a  moist,  colored,  pulverulent  sugar,  called 
bastard*.  The  thick,  dark,  almost  black,  liquor  which 
drained  from  the  bastards  was  known  as  sugar-baker's  mo- 
lasses. The  writer  found  several  of  these  establishments 
still  in  operation  as  recently  as  1869  in  the  above-named 
cities,  all  engaged,  however,  in  the  manufacture  of  oandis 
on  a  very  small  scale,  each  treating  only  from  60,000  to 
l.uiio. 000  pounds  of  raw  sugar  annually. 

(II)  Mould-houses. — The  introduction  of  steam,  bone- 
black  filters,  and  vacuum-pans  has  made  a  complete  revo- 
lution in  Bugar  refining,  and  has  concentrated  the  business 
in  a  few  large  establishment?.     Notwithstanding  the  enor- 


mous increase  in  the  consumption  of  sugar,  there  are  not 
now  300  refineries  in  the  world,  but  some  of  these  have  a 
capacity  of  1,000,000  pounds  of  raw  sugar  daily.  The 
melting  of  the  raw  sugar  is  effected  most  advantageously 
on  the  ground  floor  of  the  refinery.  The  inciter  is  an  iron 
vessel  with  an  agitator  and  a  steam  coil,  into  which  the  raw 
sugar  is  thrown,  with  about  30  per  cent,  of  water,  ami 
sometimes  a  little  lime-water  to  neutralize  the  free  acids 
present  and  prevent  the  inversion  of  cane-sugar — i.  e.  its 
conversion  into  glucose.  In  some  establishments  the  sweet 
water,  the  washings  from  the  bone-black  filters,  is  used  to 
dissolve  the  raw  sugar.  But  this  is  a  most  objectionable 
practice,  as  these  waters  are  charged  with  sulphate  of  lime 
and  other  substances  which  interfere  with  the  subsequent 
crystallization.  They  should  be  treated  separately  or  added 
to  inferior  liquors  at  a  later  stage  of  the  process. 

Defecation. — The  liquor  from  the  meltcr  is  forced  to  the 
upper  story  of  the  house  to  cisterns,  and  thence  drawn  into 
the  "  blow-ups,"  large  iron  vessels  provided  with  steam 
coils.  Here  the  liquor  is  diluted  and  heated  to  about  180° 
F.  Lime  is  often  added,  and  sometimes  blood,  to  aid,  by 
the  flocculent  precipitate  of  albumen  which  it  produces 
when  heated,  in  clarifying  the  solution.  Both  the  lime 
and  blood  are  omitted  by  some  refiners,  as  they  necessitate 
an  increase  in  the  amount  of  bone-black  required,  and  ren- 
der the  molasses  impure.  The  temperature  should  not  be 
higher  than  is  necessary,  as  over-heating  darkens  the  color 
and  increases  the  amount  of  molasses.  A  scum  rises  to  the 
surface,  which  is  very  voluminous  when  blood  is  used,  and 
a  flocculent  precipitate  is  produced  at  the  same  time.  Xiie 
liquor  is  brought  as  nearly  as  possible  to  a  density  of  1.225, 
or  28°  Beaume\  After  standing  a  few  minutes  the  scum  is 
removed,  and  the  liquor  is  run  hot  upon  the  bag-filters 
(Fig.  4).  To  avoid  the  injurious  action  which  lime  exerts 
upon  the  glucose,  decomposing  it  with  formation  of  dark- 
colored  products.  Kes-ler  i  Rep.  Ohim.f  App.  1863,  252)  sub- 
stituted magnesia,  which  has  been  used  to  some  extent. 
Sulphate  of  alumina  has  been  used  with  lime,  but  is  objec- 
tionable, as  it  produces  sulphate  of  lime  and  gives  the  black 
more  work  to  perform.  Fine  bone-black  has  been  recom- 
mended, and  is  generally  used,  in  defecating  beet-sugar. 
Phosphate  of  ammonia  has  also  been  suggested.  (Am. 
('hem.,  iii.  57.)  Lagrange  advises  the  use  of  this  salt,  to- 
gether with  baryta.  \  Am.  Chem,t  iv..  1 1  u,  i  The  bag-filters 
are  hung  in  iron  boxes,  containing  about  200  each. and  are 
kept  hot  by  steam.  The  scum  and  sediments  from  the  bags 
are  blown  up  with  water,  folded  in  cloths,  and  pressed  to 
recover  the  sugar  they  contain,  the  runnings  from  them 
being  added  to  the  second  or  third  product  of  the  house. 
The  bone-Black  filters  (Fig.  10)  next  receive  the  liquor. 
It  is  very  important  that  this  filtration  should  be  carried 
on  at  a  high  temperature,  about  155°  F. — never  below  150°. 
At  lower  temperatures  fermentation  is  liable  to  set  in — 
either  lactous  fermentation,  which  produces  sour  liquors, 
changes  cane-sugar  to  glucose,  and  dissolves  iron,  or  vis- 
cous fermentation,  which  produces  "smear."  (See  Fer- 
mentation.) If  passing  through  a  single  filter  does  not 
sufficiently  remove  the  coloring  and  other  matters  from  the 
liquor,  it  is  sent  through  a  second  filter.  A  pound  or  more 
of  black  is  required  for  each  pound  of  sugar  filtered.  When 
the  black  is  exhausted,  hot  water  is  run  upon  the  filters,  and 
drives  out  the  saccharine  liquor.  The  coal  is  then  washed 
with  hot  water.  When  the  liquor  from  the  filters  is  reduced 
by  the  wash-water  to  15°  B..  it  is  collected  in  a  separate 
cistern  as  "sweet  water,"  and  not  allowed  to  dilute  the 
strong  solution.  The  washing  is  then  continued.  It  is 
very  important  that  the  black  should  be  washed  with  water 
which  is  boiling  hot:  and  the  purest  available  water  should 
be  used,  as  the  black  will  absorb  lime  salts  from  impure 
well-waters.  Washing-machines  arc  often  used  to  secure 
the  complete  cleansing  of  the  coal.  The  coal  is  then  re- 
moved from  the  filters  and  subjected  to  revivification.  Some 
treat  it  with  dilute  hydrochloric  acid  to  remove  carbonate 
of  lime,  and  then  allow  it  to  undergo  fermentation  to  de- 
stroy organic  matters.  It  is  then  dried  and  passed  through 
the  kilns,  where  it  is  exposed  for  a  short  time  to  a  red  heat. 
When  sufficiently  cooled,  it  is  ready  for  use  again.  The 
action  of  the  black  has  been  explained  in  speaking  of  beet- 
sugar. 

Boiling  in  the  Vacunm-Pan. — The  decolorized  and  puri- 
fied liquor  is  now  introduced  into  the  vacuum-pan  (Fi?.  3), 
and  rapidly  boiled  at  temperatures  ranging  from  120°  to 
150°  F. — the  lower  the  better.  At  first,  the  liquor  is  run 
in  in  sufficient  quantity  to  cover  the  lowest  coil  or  worm; 
steam  is  admitted  to  this  coil,  and  when  the  liquor  has 
been  somewhat  concentrated,  a  little  more  is  let  in,  and  so 
on.  When  the  second  coil  is  covered  by  liquor,  steam  is 
admitted  to  it :  and  so  with  the  third  coil.  At  the  outset 
the  liquor  is  boiled  to  grain — that  is.  until  it  is  filled  with 
microscopic  crystals  of  sugar.  These  are  gradually  en- 
larged to  the  desired  size  as  the  boiling  proceeds.     When 


sn,  vk. 


041 


the  proper  decree  of  concentration  is  reached,  the  contents 
of  the  pan  are  dropped  into  the  agitator,  which  keeps  the 
crystals  in  suspension  till  the  mass  can  be  tilled  into  the 
moulds.  These  are  of  several  sizes,  according  to  the  dis- 
position to  be  made  of  the  sugar — toaf  moulds,  the  smaller, 
employed  when  the  sugar  is  to  be  sent  to  market  in  loaves ; 
timers,  when  the  sugar  is  to  be  broken  or  out  :  bastard*, 
when  it  is  to  be  used  for  making  white  liquor.  The  moulds 
arc  mounted  on  wagons,  and  arc  drawn  successively  under 
tho  spout  of  the  agitator  and  filled  with  the  hot,  semi  solid 
mass  of  crystallized  sugar.  In  a  few  hours  the  mass  I"' 
comes  perfectly  solid.  The  plug  is  removed  from  the  bot- 
tom of  each  mould,  and  it  is  placed  upon  an  iron  pot  to 
drain.  When  the  mother-liquor,  *' first  greens,"  has  run 
out,  the  rough  top  of  the  loaf  is  cut  out,  the  mould  is 
placed  on  a  fresh  pot.  and  a  quantity  of  '"  white  liquor" 
is  poured  upon  it.  The  white  liquor  is  a  saturated  solu- 
tion of  pure  sugar,  which  is  prepared  by  dissolving  the 
tips  of  the  loaves  and  the  bastards  mado  from  the  last 
runnings  of  the  filters.  The  white  liquor  passes  down 
through  the  loaf,  and  presses  out  the  colored  mother-liquor, 
leaving  the  loaf  perfectly  white;  the  liquor  which  drains 
from  it  during  this  "claying"  is  called  '*  drips,"  and  is 
added  to  the  next  solution  of  raw  sugar.  When  the  white 
liquor  has  all  disappeared,  the  loaf  is  taken  out  of  the 
mould,  and  the  wet  tip  is  cut  off,  to  be  used  for  making 
while  liquor.  If  the  sugar  is  to  bo  sent  to  market  in 
loaves,  the  moulds  are  placed  in  rubber  sockets  on  pipes 
connected  with  the  air-pump,  and  the  last  portion  of  the 
white  liquor  is  drawn  out  of  the  tips.  These  loaves  are 
turned  in  a  kind  of  lathe,  then  dried  and  packed  in  papers. 
The  loaves  from  the  tittlers  may  be  shaved  on  a  cutting- 
machine,  and  sent  to  market  as  ( 1 )  moist  white  "A  Bugax  :" 
or  dried  on  a  granulating  table,  and  sifted  out  from  the 
powder,  and  sent  out  as  (2)  granulated  sugar;  or  the  loaves 
may  be  dried  in  a  hot-air  chamber,  and  then  broken  in  a 
crushing-mill,  and  separated  by  a  sieve  into  coarse  (3) 
"crushed  sugar''  and  (4)"  powdered  sugar,"  or  cut  into 
(,r>|  "eube  sugar."  The  greens  or  mother-liquor  from  1 1n- 
first  crystallization  are  diluted,  blown  up,  filtered  through 
bag  filters  and  over  bone-black,  and  again  boiled  in  the 
vacuum-pan.  The  concentrated  mass  is  drawn  from  the 
agitator  either  into  bastards  or  into  large  iron  wagons. 
When  cold  and  solid,  it  may  be  drained  in  the  bastards 
into  pots,  or  it  may  be  thrown  into  a  mixer,  which  is  pro- 
vided with  revolving  knives,  and  when  homogeneous  sent 
into  centrifugal  machines  (Fig.  51  to  be  freed  from  the 
"second  greens."  This  second  crystallization  is  of  a  light 
buff  color,  and   is   sold   moist  as  "G"   or  "  coffee"  sugar. 

The  second  greens  are  diluted,  defecated,  filtered  over  1- | 

black,  boiled  blank,  run  into  wagons,  and  allowed  to  crys- 
tallize, and  then  separated  by  the  centrifugals  into  moist 
"X"  or  "yellow  sugar"  and  "  green  syrup."  The  green 
syrup  is  dilute!,  blown  up,  run  over  bone-black,  concen- 
trated to  from  39°  to  45°  B.,  and  Bold  as  "golden  syrup." 
The  composition  of  the  products  is  about  as  follows: 


A. 

First 

product, 

dry. 

C. 
Second 
product, 
moist. 

X. 

Third 

product, 

moist. 

Syrup. 

100. 

87.00 
3.85 
4.60 

0.55 

4.00 

83.00 
4.90 
5  11 
0.66 
6.00 

34. 

Organic  matters- 

28. 
8. 
2. 

Water 

28. 



100. 

100. 

lull. 

Considerable  variations  from  the  above  routine  prevail 
among  refiners,  as  far  as  the  production  of  special  grades 
is  concerned.  Some  take  out  a  fourth  crystallization  ;  Borne 
boil  the  last  runnings  from  the  black  separately  as  an  in- 
ferior quality  of  firs!  crystallization,  etc. 

The  above-described  process,  which  is  practised  in  mould 
houses,  requires  time   and   space.     Several    weeks   elapse 

before  the  last  product  is  ready  for  market,  and  r i  must 

be  provided  for  the  thousands  of  tittlers  and  bastards.  This 
and  other  considerations  have  le  I  to  the  adoption  of 

(C)  The  Scotch  or  Greenock  System. — In  this  system  no 
mould-  are  used.  The  sugar  is  dissolved  in  the  melter. 
and  immediately  run  through  the  bugs  without  an\  ad 
dition  of  lime,  blood,  or  anything  else;  run  through  the 
black,  boiled  down  in  the  vacuum  pan,  run  warm  into  the 
oentrifugal,  cooled,  and  barrelled  for  shipment  in  forty- 
eight  hours  after  it  entered  (In  refinery.     Another  | uliar- 

ity   of  this    System  i~  that  DO    Byrup  U  made;   it  i-   all   sent 

t  ■  >  mar  kef  as  pari  of  the  second  and  third  products,  the 
little  Byrup  that  drains  from  the  third  product  brin_'  added 

to  the  melter.     The--  i-t  centrifugal  sugars  are  known 

as  ■■  pieces  "  in  England. 

(It  i  Molasses  houses  are  devoted  to  the  extraction  of  a 
smull  percentage  of  yellow  C  sugar,  from  raw  muscovado 
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molasses  from  Cuba.  The  molasses  has  a  gravity  of  about 
38°  IS.,  and  contains  about  50  per  cent,  of  cane  sugar. 
From  lM  to  3^  pounds  of  extra  yellow  C  sugar  are  ob 
tained  from  the  gallon,  ami  the  mother-liquor  is  either 
sold  as  "  treacle"  for  .-hipment  to  England  or  refined  and 
sold  here  as  syrup. 

( 2  |  The  refining  of  hrrt-suijar  differs  but  little  from  that 
of  the  sugar  from  the  cane  in  mould  booses.  Powdered 
bone  blaeb  and  blood  arc  generally  added  in  defecating, 
and  only  the  first  product  i-  sufficiently  pare  tor  consump- 
tion. The  second  bastardes,  third  "  rgeoist  i,  fourth  cm 
fifth  cuves,  and  the  molasses,  are  all  too  offensive  to  be  used, 
and  must  be  again  refined.  There  i-  a  limited  demand  for 
bastardes  and  vergeoises  among  the  manufacturei 
chocolate.  The  bastardes  stand  two  days  to  crystallize,  the 
vergeoises  five,  the  cuviers  three  weeks,  and  the  cuves 
three  months. 

Owing  to  the  richness  and  purify  of  the  raw  beet-Sugars, 
the  loss  is  small.  In  one  of  the  Paris  refineries  the  yield 
for  a  year  was,  after  working  over  the  second,  third,  etc., 
products — ■ 

White  loaf-sugar 89. 

Molasses,  4U°  B 9.5 

Loss l.S 

100.0 

In  another  Paris  refinery  the  yield  was  for  six  months — 


White  loaf 7<;  ;l  i  , 

Bastardes,  vergeoises,  cuviers,  and  cuves 1 1.86 ,  ' 


j  90.67 

Mokisses ". 7.86 

Loss 1. 17 

1 a 


The  average  composition  of  all  the  raw  sugar  refined  dur- 
ing this  period  was  as  follows : 

Cane-sugar 95. 193 

Glucose 

Extractive  matter,  gum,  etc 1.022 

Salts 1.139 

Water 2.258 

100.000 

The  following  analyses  of  molasses  of  the  Paris  refineries 

are  by  Dubrunfaut  I  Sugar-  Cane,  iii.  91): 


Maker's  name. 

Density! 

Beaunie. 

Cane- 
sugar. 

Glucose. 

Salts. 

44° 
41  1° 
43.9 

44.50 
45.25 

44.50 

5.47 
6.30 
5.50 

9  Ml 
10.07 

The  molasses  is  sold  to  special  houses,  where  it  is  refined. 

For  olarifioation,  1000  kilogrammes  "t   EaBses  receive  an 

addition  of  50  kilos,  of  fine  bone-blaok  on. I  20  kilos,  of 
blood,  and  water  sufficient  to  reduce  it  to  24°  B.     There  is 
also  added  a  quantity  of  glucose  syrup  made  from  potato 
stareh,  varying  from  50  to  100  per  cent,  of  the  mols 
The  whole  is  blown  up,  filtered  through  bags  ami  over 
bone-blaok,  and  boiled  down  in  vaouum-pans. 

(.".)    .\<ir     y,,-..r.  s-.  s     hilV'e     hoi'li    BUgge8tod    foT     'rti  II  i  II  g   r.lff 

sugar,  more  or  U-s~  comprehensive  in  their  details.    I  I  I  l>r. 
August  Beyferth  uses  sulphurous  acid  in  the  vaouum-pan 

on  the  si ml  ami  third  produote  and  on  tho  sv  rup.     This 

proeess  has  been  extensively  introduced.  {Chan.  Neat, 
wii.  248,  and  Wagner's  Jahreeb.)  (2)  Marguerite  pro 
poses  to  remove  the  coloring-matters  ami  other  impurities 
with  acidulated  alcohol.  (Chem.lfewe,xir.l9t;  Am. Chi  ... 
ii.  366.)  (3)  Boivin  ami  Loiseau  prepare  a  curious  gelati- 
nous compound  of  sugar,  linn-,  oarbomo  acid,  ami  water — ■ 
the  Avo  irbonate  of  lime—  whioh  they  use  as  a  defe 

oating  agent     The  pi esB  has  been  adopted  in  two  large 

refineries  in  Paris  ami  in  "tie  in  England.     [An.  Chem.,  i. 
8 :  ii.  286.)     ill  Maris  proposes  to  use  hydrofluosilioic  acid 

mi  ohalk  t"  re ve  potasss  from  sugar  solutions.     (Bull. 

Soe.  Ohim.,  \i.  346,  i     1 5)  Tamin-Despalles  propo  es  in  a  te 

the  ammonium  salt  ol  this  acid  lor  the  same  purj ((V) 

l an  an.l  Now  la  ml-  propose  sulphate  of  alumina  for  the 

-ainr  purpose,     i  Sugar. '  '">"'■  v.  589;  viii.  395.) 

(4)  The  adulteration  of  refined  tugar  and  tyrup  has  often 
been  alleged.  The  idea  is  v  ery  prevalenl  that  marble  dual 
is  added  to  powdered  sm_rar,  ami  that  poisonous  metals  are 

n    i    I   in   lli.'  refineries  I  left    in  the   sugars.      There    is   no 

foundation  whatever  fot  this  belief.      The  writer  ha-  . 

ined  a  great  number  ami  \  ariety  of  sugars  -..hi  at  retail  in 
\  .u  fork,  and  has  never  found  nn  adulterated  or  unu 

peeimen.     \  similar  idea  is  entertained  with  n        i 
op,     Xbe  "iii \  foundation  for  this  is  tin-  fact  thai    I  > 

■  two  establishments  prepare  a  iyrup  by 

augur-house   molasses  with   gliioose^syrup   prepan 

lm In n.  Which  is  ,  iitir.lv    harmless;   ami  (2) 

funis  have  used  minuto  quantities  of  alio  -alt  and  free 
:,.  ,.l  t,,  Improve  the  col i   syrup,  bul  the  quantities  em 

|,l..v  ...I  wore   tOO    Small    !•>    L'ivo   aliv    cause  ah 

The  hot  that  the  ooffee  ami  yellow  sugars  and  thi   syrup 
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(iften  produce  an  inky  color  with  tea  has  been  supposed  I 
by  many  to  indicate  adulteration.     But  this  is  due  to  the  | 
presence  of  a  rerj  small  quantity  of  iron,  which  is  dissolved 
by  the  sugar  Bolutiona  from  the  tanks,  blow-ups,  and  tubes 
of  the  factory  or  refinery,  and  is  entirely  unobjeutionable, 
perhaps  useful. 

X.  bACCHARTMETRYj  or  the  determination  of  the  com- 
position of  impure  sugars,  has  acquired  great  importance 
in    o  tnnection   with    the    manufacture   of  beet-sugar   and 
sugar  refining.     It  involves  not  only  the  determination  of 
but  also  of  the  glucose,  salts,  water,  etc. 

(1)  The   "  ■  >>>   of    cane-sugar    is    effected    by   a 

variety  of  methods:  (a)  If  the  solution  contains  no  other 
Substance,  it  may  be  determined  by  observing  the  density 
and  consulting  the  tables  which  have  been  carefully  pre- 
pared, showing  the  relation  between  density  and  per- 
centage. (6)  If  other  bodies  are  present,  which  is  usually 
the  case,  the  cane-sugar  may  be  determined  by  the  aid  of 
polarized  light;  by  dissolving  out  the  impurities  with 
alcohol;  by  determining  by  a  standard  acid  the  amount  ! 
of  lime  dissolved  by  the  solution ;  by    converting  it  into  I 

Fig 


glucose,  and  determining  its  reducing  power  on  an  alkaline 
solution  of  cupric  oxide  (Trommer's  test);  by  fermenting 
the  solution  and  measuring  the  carbonic  acid  gas  set  free. 
The  optical  method  was  devised  by  Biot,  and  depends  upon 
the  fact  that  a  solution  of  cane-sugar  rotates  the  plane  of 
polarized  light.  (See  Polarized  Light.)  He  constructed 
B  simple  saccharimeter,  by  which  he  could  place  a  glass 
■tube  containing  a  solution  of  the  sugar  to  be  tested  in  the 
path  of  a  beam  of  polarized  light,  and  measure  the  amount 
of  rotation  which  it  suffered.  By  comparing  the  result 
with  observations  on  solutions  of  known  strength,  he 
ascertained  the  percentage.  The  instrument  was  greatly 
improved  by  Soleil,  who  introduced  a  second  active  sub- 
stance (quartz)  as  a  compensator.  This  rotates  the  plane 
in  an  opposite  direction.  As  the  quartz  is  in  two  wedge- 
shaped  pieces,  the  thickness  of  quartz  interposed  can  be 
increased  or  diminished  by  sliding  them  over  each  other 
until  they  exactly  neutralize  the  effect  of  the  sugar.  A 
scale  is  connected  with  the  quartz  on  which  the  percentage 
of  sugar  corresponding  to  their  positions  can  be  read  off 
at  once. 


Veutzke^Soleil  Saccharimeter. 


C,  Nicol's  prism  (polarizing); 

D,  quartz  plates; 


\ 


Fig.  12  is  Veutzkc's  improved  Soleil  instrument.  The 
compensator  is  so  connected  with  the  scale  that  when  the 
tube  R  is  filled  with  water,  and  the  wedges  are  drawn  apart 
till  they  just  cease  to  rotate  the  plane  of  polarized  light  to 
the  left,  the  scale  stands  at  zero.  When  the  glass  tube  is 
filled  with  an  aqueous  solution  containing  26.05  grammes  of 
pure  cane-sugar  in  100  cubic  centimetres,  it  is  necessary 
to  slide  the  quartz  wedges  over  each  other  to  neutralize  the 
right-handed  rotation  of  the  sugar  till  the  scale  marks  100. 
To  make  a  test,  we  have  only  to  weigh  out  2fi.06  grammes 
of  the  sugar  to  be  examined,  dissolve  it  to  100  c.  c  fill  the 
tube  with  the  solution,  and  set  the  compensator  at  the 
point  where  it  just  neutralizes  the  action  of  the  sugar,  and 
read  oif  the  percentage  of  cane-sugar  in  the  sample.  If 
the  solution  is  turbid  or  colored,  it  must  be  decolorized  and 
filtered  before  placing  it  in  the  tube.  (For  details  and  very 
important  considerations  relating  to  this  test  see  Ganut's 
Physics  ;  Am.  Chcm.,  iii.  356  :  Sugar-Cane,  v.  309,  373,  490. 
Also  on  Jellett's  saccharimeter  see  Sugar-Cane,  ii.  71;  iv. 
4S4.  Ki.'i,  550j  576  :  on  use  of  bone-black  in  purifying  the 
solution  see  Am.  Chem.,  i.  378;  ii.  167:  Pharm.  J.  and 
Trans.  [2],  i.  926.  The  other  methods  for  analyzing  sugars 
can  be  found  as  follows:  Payen's,  in  Am.  Chem.,  i.  302; 
Peligot's.  Am.  Chem.,  i.  345;"  Chem.  Xeics.  ss.  159;  Ap- 
john's.  Chem.  News,  xxi.86:  Dupre's. Chem.  News,  xxi.97; 
Scheibler's.  Am.  Chem.,  iii.  330;  iv.  85.  General  discussion 
of  methods  :  Landolt,  Am.  Chem.,  iv.  16;  P.  Casamajor, 
Am.  Chem..  iv.  127,  161,  447;  Violette,  Am.  Chem.,  v.  296; 
Humphrey,  Am.  Chem.,  vi.  204;  Nicol,  Am.  Chem..  vi.  21S.) 
Scheibler's  process  for  valuing  raw  sugars  has  attracted 
considerable  attention,  and  is  considered  by  many  chemists 
to  be  of  the  greatest  value,  as  the  pure  white  sugar  is  ac- 
tually separated  and  weighed.  The  apparatus  is  simple; 
the  time  required  for  the  analysis  is  short — about  two 
hours  ;  and  several  analyse-  can  be  carried  on  at  the  same 
time.  Twenty  gramme-  of  the  sample  are  placed  in  a  tube 
and  washed  with  a  mixture  of  absolute  alcohol  and  ether, 
to  remove  water  and  precipitate  dissolved  sugar.  It  is  then 
washed  successively  with  96,  92,  and  86  per-cent.  alcohol, 
each  saturated  with  pure  sugar,  by  which  all  soluble  sub- 
stances save  pure  sugar  are  removed.  The  residue  is  then 
dried  by  a  current  of  air,  weighed,  and  its  percentage  of 
sugar  determined  by  polarization.  The  last  portions  of 
the  wash-liquors  are  drawn  from  the  tube  by  a  Bunsen 
pump  or  a  Seheibler  exhauster.  All  the  air  admitted  to  the 
tubes  is  first  dried  by  passing  over  chloride  of  calcium. 
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E  and  F,  quartz  wedges ; 

G,  quartz  plate; 

H,  NicoVa  prism  (analyzer) ; 

I  and  K,  lenses  of  the'observing  telescope. 

XI.  Statistics. — Sugar  and  Molasses  produced  in  the  U.S. 
in  1S70  (  U.  S.  Census  Report). 


Sugnr. 


Hbds. 

California 

Connecticut 

Dakota 

Delaware 

Illinois 

Iowa 

Kansas 

Kentucky 

80,700 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

49 

Nebraska 

Nevada 

New  Hampshire... 

New  Jeraay 

New  Mexico 

New  York 

North  Carolina 

35 

Ohio 

Pennsj  Ivania 

Rhode  Island 

South  Carolina 

1,065 

2.020 

Utah 

Vermont 

\  irginia 

Washincton 

West  \  irginia 

M  isconsin 

57,0*3 

Maple. 


Pounds. 

Gallons. 

1,18s 

72,008 

14,268 

844,839 

553.192 

136,873 
1,332,332 

146,490 
■  93* 
269.416 


1,781,655 

210.167 


1,800,704 
119 

6*1?. mi, 

21,251 

3,469,128 


-,-'!  302 
245,093 


180,606 

507.192 


33,688 


436. **3 

::,6?9 
216,062 


Sorghum,      Hople 


Gallons 
267.269 
1*7,203 
333 

6,832 

1  '.'.'HI 
65,908 

374.027 
1,960.473 
2,026,21 
1,218,636 

449.409 

1,740,453 

180 

""zslosi 

"'94.686 
38  7  IE 
67.509 

1,730.171 
77.598 
3,651 

"i'7'424 

1.765 

7.832 

621,855 

2.023,127 


213.373 

20 

183  .-,-.-. 

1,251,701 

174,  .MIS) 
67.446 

"  329,155 

612 

180,829 

71.I7K 


H.   >I~.IMW<, 


10,378 
227,880 

9,315 


2,326 
23.637 
12,722 


46.046 

418 

352.612 


4.843 
5.032 

12.023 
11,400 

20,209 
31.218 

921.057 


Raw  Sugar  and  Molasses  from  the  Cane,  1S70  (  V. 
Census  Report). 

Florida.         Louisiana. 

Establishments 27  i;s6 

Hands  employed 143  21,156 

Capital $8,950       $10,239,525     S10. 

Raw  sugar  produced  (hhds.)....       407  .  ti.tiio 

"       ''  "  (value)...  $40,760        88,076,748      SS, 

Molasses  (gals.l 1,500  4.367,187        4. 

lvalue) ;>7.50        $2,2455,110      S2, 

Total  product,  value 541,510       S10,341,S58     S10, 


S. 

Total. 
7  IS 

21,299 
248,475 

77,317 
117,508 

3HS.K87 
■J..",  -",1 
,383,368 
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Sugar  and  Molasses  [Cane)  refined  1S70  (U.  S.  Census  Report). 


California 

Louisiana 

Maim- 

Maryland 

Massachusetts 

Missouri 

New  Jersey.... 

New  York 

Pennsylvania 
Rhode  Island... 
Texas 


Establish. 

Hands 

em- 
ployed. 

menu. 

3 

255 

3 

111 

3 

is". 

4 

437 

4 

460 

1 

302 

3 

404 

18 

8C4 

15 

1.241 

2 

153 

3 

155 

4,597 

59 

$1,3011.0,10 

365,000 

775.nim 
858,000 

2,200,000 
2,000,000 

645,000 
6,875,000 
5,619,000 

258,000 
50,220 


520,545,220 


(166,000 

7.-.. I 

117.UII0 
198,551 
226,848 
175,000 

272,1 

1,229,956 
663,408 
46,560 

7,025 


$3,177,288 


630,000 
3,470,000 
1,824,121 


60,000 

1,267,597 

5,416,000 

11,438,333 

346,080 


Sugar. 
Pound.. 

35,000, i 

8,971,125 
[3,931,260 
52,398,951 
62,479,008 
89,960,000 

100,0011.000 

342,957,409 

101,410,074 

I,: , i 


23,952,131    804,408,427 


29,56  i 


830,500 


Sugar. 


Pounds. 

28,176,618 
1,758,900 

49,416,750 
50  971,600 
2  1  15  i,500 
84,202,000 
297,749,31  I 
186,865,593 

11,489,1 

898,800 


SjTup. 


Gallons. 

572,711 

"847,062 
1,018,168 
1,723,945 

547,1 

1071,1 

3,591,095 
8,052,868 

244,440 


v  due  ,,r 
product*. 


18,904,045 

64  1,085 

8,142,182 

:.iki7.s.-,7 

4,135,250 
11,199,740 

1 
26,731,016 

1   '.«ll 

75,137 


$108,941,911 


0  " 

62  " 

7 
217  refineries. 


The  European  Sugar-Industry  in  1875  (  f'rom  the  Sugar- 
Cant,  July  1,  1876). 

France 552  beet-root  factories,      49  refineries. 

Aostria  and  Hungary*    245        "  "  6         " 

Germany 339         "  "  68         " 

Belgium". 151         "  "  37  " 

Holland 32         "  "  15 

Russia 267         "  "  10  " 

Denmark 2         "  "  3 

Sweden 4         "  7  " 

Italy 3         " 

Spain 20  cane-sugar  factories, 

(Ireat  Britain 0    " 

Portugal 0    "         " 

1615  beet-root  factories, 
Wagner's  Jahresbericht  for  1S75  gives  the  number  of  beet- 
sugar  factories  actually  in  operation  in  Germany  during 
tho  winter  of  1873-74  lit  337,  using  3, 500,000  tons'(..f  2210 
pounds)  of  beets,  and  producing  290,000  tons  (638,000,000 
pounds)  of  raw  sugar,  equal  to  8.21  per  cent. 

Production  of  Beet-Sugar  in  Europe  (Licht's  Monthly 
Circular). 

1874-75 2,318,921,990  pounds. 

1873-74 2,442,365,420       " 

1872-73 2,513,272,850      " 

1871-72 1,921,215,340      " 

1870-71 2,073,696,140      " 

1S69-70 1,861,577,850      " 

1868-69 1,448,091,920       " 

1867-68 1,462,753,820       " 

1866-67 1,505,317,110       " 

186.5-66 1,481,490,560       " 

1864-65 1,199,102,850      " 

1863-64 971,639,130      " 

1862-63 1,074,367,030       " 

1861-62 918,600,430       " 

1860-61 851,288,680       " 

Estimated  i'r,,ji  of  llrrt-ront  Smjar  <m  the  Continent  of 
Europe  for  the  Ensuing  Season,  compared  with  that  of 
the  Three  Previous  Seasons  (from  Licht's  Monthly  Cir- 
cular). 

1873-74. 
Tons. 
396,578 
288,972 
169,250 

150, I 

70,366 

35,000 
1,110,166      1,142,397 


1875-76. 
TOM. 

France 475,000 

Germanv   (Zollveri-im  305,000 

Austro-IIungary 170,000 

Russia  and  Poland 150,000 

Belgium "5,000 

Holland      and     other 

countries 30,000 

Total 1,205,000 


1871-75. 
Tons. 

480,000 
845,000 

155.000 
150,000 
80,000 

30,000 

1,2211,1100 


1872-73. 

Tons. 
408,649 
258,663 

214,107 

1 51 1. 

76,978 

35,000 


Total  Production 

of  Sugar  in 

1867. 

Kilogrammes. 

Pounds. 

P.r 
cent. 

530,000,000 
60,000,000 
250,000,000 
150,000,000 
30,000,000 
32,000,000 

1,000, 

130.no " 

10,000,000 

5,600,000 

0, ,(HHI 

500,000 

I 

3,000, 

5,200,000 

130,001/, 

24  000,000 
100,000,000 

60,000, 

10,000,000 

1,551,500,000 

650 

100, ,000 

80, 1,000 

1,168,448,600 

132,277.200 

55 1,155,000 

330,693,000 

66,138,600 

70,5  17. sill 

2,204,620 

286,600,600 

22,046.200 

12,845,872 

13.227.720 

1,102,310 

51  305,604 

6,613,860 

11,464,024 

286,600,600 

52.909,880 

220,462,1 

l:i2,277.2iiii 
22,046,200 

22.72 

Antilles,  Eng.,  Danish  1  ruiana 

2.57 
10.72 
6.43 

1.28 

1.87 

0.04 

5.57 

0.12 

11.21 

M.25 

0.112 

11.61 

0.12 

0.22 

5.67 

1.08 
4.29 

2.57 

II  13 

Cane-sugax 

Beet-sugar,  Europe 

Palra-  nr  date-sugar 

Maple-sugar,  North  America.. 

Total  sugar 

8,420,467,980 

1    1  ;  . . . ..  1  '.  000 

220,462,1 

66,138,600 

66  1. 

27.87 

4.29 

1  28 



5,110,071,5:10 

II 

18,000,000 

M.  B.  Dureau,  editor  of  the  Journal  des  Fabricants  de 
Sucre,  gil  ee  the  preceding  table  in  his  Eial  d\  VIndustrit  du 
Sucre,  one  of  the  jury  reports  of  tho  Exposition  I'niver- 
selle  of  1867. 

The  Average  Sugar-Crop  of  the  \Y<,rld,  1S69-7S  (the 
Sugar-Cane). 

Cuba 701,431  tons. 

Java 175,623     " 

Brazil 136,000      " 

Mauritius 118,120      " 

Porto  Hico 95,532     " 

Manila 81,816     " 

British  Guiana 63,922     " 

Louisiana 61,863     " 

Trinidad 51,199     " 

Jamaica 


178,189 


Barbadoes 

Martinique 

Guadeloupe 

Reunion 

Peru 

Mexico 

Egypt,  etc. 

Total  from  the  cane 1,663,701  tons. 

Europe,  beet-sugar ". 916  ooo     "' 

Total 2,609,701  tons. 

Consumption    of  Sugar    in    the    World  (Journal  des   Fabri- 
cants de  Sucre,  1875). 

Consumption.  Pounds  per 

Pounce,  bead. 

England  l,826,ooo,oo(i  50.0 

United  States l,694,0oii.i,uo  44.0 

Holland 88,000,1 24.2 

Belgium 110,000,000  22.0 

Germany 678,001 1625 

Sweden 121,011(1, I  15.6 

France 55o, ,000  15.4 

Austria  and  Hungary 371,11011.11110  mi 

Argentine  Republic 66,000,000  9.8 

s«  ttzerland 24,200,000  9.0 

Portugal 33,11011,11110  6.0 

Italy 220,0110,0110  5.9 

Spain 110,000, fi.6 

Russia 330, 6.0 

Turkey 55,000,000  3.3 

Imports  of  Foreign  Sugar  into  the  C  S.  (in  tons). 


At  New  York 166,920 

Boston 28,866 

hlladelphia 29,741 

Baltimore 18,668 

New  Orleans I  

other  pons 5,330 


lBSt. 


229,591 

40,210 

27,65:, 
1 1,469 

11,020 


259.07:1 
1:2,2:17 

66,121 

68,458 
19,706 
10.880 


Total  imports I  247,015  |  362,243  I  470,975 


1871. 


313,609 
81,679 
55,918 
84,675 

13,3.11 

18,885 


563,097 


I;,  fim  ■!  Sugar  exported  from  V.  S.  in  1875  (in  pounds). 


March  

April 

May 

.IlllH' 

July 

August  

September.. 

October 

November.. 
December... 


fircsl 
Britain. 


515,714 
8,331,001 

1  186,065 

1,327,876 
8,167,646 
2,977,768 
8,409,268 


299, 
1,467 
792 
165 
861 
210 
381, 
229, 
1.1  H 
56S 


Other 

countries. 

868,081 
1,155,604 
2,845,631 

885  025 
1,949,268 
2,795,063 
4,012,836 

858,517 
1,886,702 
1,734,111 


163,749 

969,374 

114.439 
788,921 

■ 
722,126 

711,434 


The  Qlucose  Industry  of  Germany  [Deutsche  Tndustrii  Zei- 
tung,  1878.  No.  81). 

ISIS.  1ST). 

Number  of  factories 51  17 

Glucose  solid 21 :  IS,  !80  pound  .  unds. 

Glucose-syrup 82,522,880 

I  olorlng,  for  liquors,  etc     1,189,4 200 

XII.  Liter ati  be.-  Th<  Sugar-Cam    Manchester,  I 
./,..,,,,.././,.  Fabricanti  d<  Sueri  (Paris   :  Co  Sucri    ■  1W1- 
gim  (Compi9gno,  Oise,  Franoe  |  /  Belgi  ;  Xcit- 
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achriftfur  Zuckt  Prag] ;  Berichte  des  Vereins  Oat- 

bShmiachen  Zucki  ■  ■■■■  i  (Prag)j  Zeitachrift  dea  Ver- 

eina fUr  "<■■  RUbenzucker  Industrie  in  Zollverein  (Berlin) j 
Jahreabi  >■><  '  U  der  Zuckerfabrikation  {  Braunschweig) ; 
Wagnei  '   richte  der  Teehnischen  Chttmie  .-  Baoheand 

MoCulIobj  Report  of  Investigation  in  Relation  to  Sugar  end 
ffudi  tte  Doc,  Washington,  1848) :  Scofiern,  The 

Manufacture  of  Sugar  (London,  1840);  II.  Bessemer,  New 
i  of  Manufacturing  Sugar  (London.  ls.T,LM;  Schmidt, 
Handbuch  der Zuckerfabrikation  (4te  Auf., Weimar,  IS5S); 
Basset,  Qui  h  pratique  du  fabi^icant  de  Sue;:  ( Paris, 
1861— 65);  R.  Nicol^  Essay  on  Sugar- Refining  and  Sugar 
(Greenock,  1863);  Reed,  Tin  History  of  Sugar  and  Sugar- 
Yielding  {'hints  (London,  1866);  Otto,  Essie,  Zucker  und 
St&rke  Fabrikation  (4te  Bd.,  2te  Groppe,  Bolley*s  Chem, 
Tech.,  Braunschweig,  1867) ;  Zoega,  Xoitruuu  Manuel  com- 
plet  du  Fabricant  et  tin  Raffineur  de  Sucre  (Manuel  Roret, 
Paris,  1868);  Siemens  ami  Grothe,  Die  Zuckerfabrikatian 
(from  Muspratt-Kerl'a  Tech.  Chem.f  Braunschweig,  1871); 
Wagner,  Chemical  Technology  (New  York.  LS72)  j  Stoh- 
mann  and  Engler,  ffandbuch  der  Tech.  Chem.  (Payen's), 
(Stuttgart,  1874);  Stammer,  Lehrbuch  der  Zuckei fabrica- 
tion (Braunschweig,  1874);  Dre*s  Dictionary;  Maspratt's 
f  'In  mist  ri/  •  Pay  en 'a  ( %imie  induatrielle  :  Porter,  The  Sugar- 
Cane  (2d  cd.,  London,  1843);  Evans,  The  Sugar- Planter* a 
Manuali  London,  1847) ;  Wray,  The  Practical  Sugar- Plan  U  r 
{London,  184SJ  :  Fleischmann,  Report  on  Sugar  (  r.  S.  Pat. 
Office  Report,  1848);  Goessmann, Notea  on  the  Manufacture 
of  Sugar  in  <  Utha  (Syracuse,  1865) :  Dubrunfaut,  Art  de  Fa- 
hriquer  Is  Sucre  de  Betteravee  (  Paris,  L825  |  ;  Scholz,  Die  Fa- 
brikation dea  Zuckera  aua  Riiben  (Berlin.  18Q2-65);  Grant, 
Beet-root  Sugar  I  Huston,  1S67) ;  Walkhoff,  Der  Praktische 
Riibenzuckerfabrikant  und  Rajfinadeur  (4te  Auf.,  Braun- 
schweig, 1S72);  Rapports  du  Jury  International  Exposition 
univ.  de  1867  (t.  \iii.  p.  295,  Paris,  1868);  D'Aligny,  The 
Manufacture  of  Beet-root  Sugar  (Reports  of  the  U.  S.  Com- 
missioners to  the Paria  Univ.  Exposition  (vol.  v.,  Washing- 
ton, 1870) ;  Crook  cs.  On  the  Mnnufat  hire  of  Beet-root  Sugar 
(London,  1870);  Stansbury,  The  Chinese  Sugar- Cane  (New 
York,  1857):  Stewart,  Sorghum  and  its  Products  (Phila- 
delphia, 1867);  Mandelbliih,  Leitfaden  zur  Unterauchung 
der  versch.  Znckerarten  (Briinn,  1867);  Violette,  Dosage 
du  Si, .-re  (Paris,  1868);  Cammerson,  Guide  pour  VAnalyse 
dea  MatUres  sucr&ea  |  Paris,  1868);  Wild,  Anleitung  zum 
Gebranch  dea  Wild' schen  Polar iatrobometer  (Berne,  1868); 
Monier,  Guide  pour  VEssai  c.t  VAnalyse  dea  Sucrea  I  Paris): 
L'Abbe*  Moigno,  Saccharimitrie  optique,  chimique  et  milas- 
simitrique  (Paris,  1869);  Terril,  Notions  pratiques  sur 
I' A  nalyse  chimique  des  Substances  saccharif&res  ( Paris, 
1S75);  American  Chemist,  numerous  articles  (vols.  i.  to  vi., 
New  York,  1870,  to  date).  C.  F.  CHANDLER. 

Sugar-berry.     Sec  Hackberrt. 
Sugar-Cane  and  Culture.     Sec  Sugar. 
Sugar  Creek,  p.-v.  and  tp.,  Benton  co..  Ark.    P.  1988. 
Sugar  Creek,  tp.,  Scott  co.,  Ark.     P.  476. 
Sugar  Creek,  tp.,  Boone  co.,  Ind.     P.  3133. 
Sugar  Creek,  tp.,  Clinton  co.,  Ind.     P.  964. 
Sugar  Creek,  p.-v.  and  tp.,  Hancock  co.,  Ind.    P.  1897. 
Sugar  Creek,  tp.,  Montgomery  co.,  Ind.     P.  1176. 
Sugar  Creek,  tp.,  Parke  co.,  Ind.     P.  878. 
Sugar  Creek,  tp..  Shelby  co.,  Ind.     P.  102S. 
Sugar  Creek,  tp.,  Vigo  co.,  Ind.     P.  2054. 
Sugar  Creek,  tp.,  Cedar  co.,  la.     P.  739. 
Sugar  Creek,  tp.,  Poweshiek  co.,  la.     P.  910. 
Sugar  Creek,  tp.,  Miami  co.,  Kan.     P.  444. 
Sugar  Creek,  tp.,  Barry  co.,  Mo.     P.  2112. 
Sugar  Creek,  tp.,  Cass  co.,  Mo.     P.  1559. 
Sugar  Creek,  tp.,  Harrison  co.,  Mo.     P.  1133. 
Sugar  Creek,  tp.,  Randolph  co.,  Mo.     P.  2896. 
Sugar  Creek,  tp.,  Allen  co.,  O.     P.  1016. 
Sugar  Creek,  tp.,  Greene  co.,  O.     P.  14S2. 
Sugar  Creek,  tp.,  Putnam  co.,  O.     P.  1037. 
Sugar  Creek,  tp.,  Stark  co.,  O.     P.  1779. 
Sugar  Creek,  tp.,  Tuscarawas  co.,  O.      P.  1482. 
Sugar  Creek,  tp.,  Wayne  co.,  O.     P.  2006. 
Sugar  Creek,  tp.,  Armstrong  co.,  Pa.     P.  1023. 
Sugar  Creek,  p.-v.  and  tp.,  \  i  n  mgo  eo.,  Pa.   P.  1656. 
Sugar  Creek,  tp.,  Walworth  co.,  Wis.     p.  992. 
Sugar  Fork,  tp.,  Macon  co.,  N.  C.     P.  356. 
Sugar  Grove,  p.-v.  and  tp.,  Kane  eo.,  111.     p.  7SJ*. 
Sugar  Grove,  tp..  Dallas  co.,  la.    P.  506. 
Sugar  Grove,  p.-v..  Fairfield  co.,  O.     P.  254. 
Sugar  Grove,  tp.,  Mercer  co.,  Pa.     P.  511. 


Sugar  Grove,  p.-v.,  Warren  co.,  Pa.,  37  miles  S.  of 
Dunkirk,  N.  Y.,  has  7  churches,  good  schools,  1  newspaper, 
2  medicine-factories,  1  hotel,  5  saw,  3  shingle,  2  stave,  and 
2  planing  mills.  Principal  business,  farming  and  dairy- 
ing.    P.  1729.       Jacob  Horton,  Ed.  "Home  Journal." 

Sugar  Grove,  p.-v.  and  tp.,  Pendleton  co.,  West  Va. 
P.  084. 

Sugar  Hill,  p.-v.  and  tp.,  McDowell  co.,  N.  C.  P.  547. 

Sugar  Island,  tp.,  Chippewa  co.,  Mich.     P.  238. 

Sugar  Loaf,  tp.,  Boone  co.,  Ark.     P.  827. 

Sugar  Loaf,  tp.,  Marion  co.,  Ark.     P.  130. 

Sugar  Loaf,  p.-v.  and  tp.,  Sebastian  co.,  Ark.  P.  2059. 

Sugar  Loaf,  tp.,  Van  Boxen  co.,  Ark.     P.  259. 

Sugar  Loaf,  tp..  Alexander  co.,  N.  C.     P.  707. 

Sugar  Loaf,  tp.,  Columbia  co..  Pa.     P.  759. 

Sugar  Loaf,  tp.,  Luzerne  co.,  Pa.     P.  1240. 

Sugar-Molasses.     See  Sugar. 

Sugar,  Mountain-Ash.     See  Sorbite, 

Sugar  Notch,  p.-b.  and  tp.,  Luzerne  co.,  Pa.     P.  724. 

Sugar  of  Lead.     See  Lead,  by  H.  Wurtz.  A.  M. 

Sugar  of  .Milk.     See  Milk,  by  Prof.  C.  F.  Chandler. 

Sugar  Ridge,  tp.,  Clay  co.,  Ind.     P.  1140. 

Su'gartree  Bottom,  tp.,  Carroll  co.,  Mo.     P.  2186. 

Sugar  Tree  Ridge,  p.-v.,  Concord  tp.,  Highland  co., 
O.     P.  88. 

Suggestion.     See  Association  of  Ideas. 

Suggs'ville,  p.-v  and  tp.,  Clarke  co.,  Ala.     P.  935. 

Suhl,  town  of  Prussia,  province  of  Saxony,  on  the 
Basel,  is  famous  for  its  manufactures  of  steel  and  iron 
goods,  and  has  very  rich  iron-mines  in  its  vicinity.   P.  S987. 

Suhm  (Peter  Frederik),  b.  at  Copenhagen  Oct.  18, 
1728 j  studied  law  and  philology  at  the  university  of  his 
native  city  ;  settled  in  1751  in  Trondhjem  in  Norway,  where 
he  lived  till  1765,  devoting  himself  to  the  study  of  Danish 
and  Norwegian  history  and  antiquities  ;  returned  in  the 
latter  year  to  Copenhagen,  and  d.  there  Sept.  7,  17'.'S.  His 
many  writings  relating  to  the  history  of  Denmark — Forx'rig 
til  Furhcdringer  i  den  gamle  danske  <>>/  norake  ffistorie 
(1757),  Om  de  nordiske  Folks  xldete  Oprindelse  I  1770),  Om 
Odin  (1771),  (riti.sk  Historic  of  Danmark  i  den  hedenske 
Ti.l  i  f  vol.--.,  1774-S1),  Danmarka  Historic  (14  vols.,  178£- 
1828) — exercised  a  great  influence  on  the  Danish  civiliza- 
tion, and  he  spent  a  large  part  of  his  fortune  in  order  to 
encourage  studies  ami  literature.  His  magnificent  library, 
containing  100,000  vols.,  he  bequeathed  to  the  Royal  Li- 
brary. Of  Srriptores  Re  rum  Dunicarum  Medii  JEvi  he 
edited  vols,  iv.-vii.  (1776-92). 

Su'icide  [Lat.  sni,  ''one's  self,"  and  cxdere, to  "kill"] 
is  the  deliberate  intentional  act  of  self-destruction  by  a 
person  of  sound  mind  and  having  attained  to  years  of  dis- 
cretion. The  taking  of  one's  own  life  as  the  result  of  an 
insane  delusion  or  impulse  is  not  snicide  in  a  legal  sense, 
although  the  term  is  sometimes  popularly  applied  to  the 
act  when  done  under  such  eircum stances.  At  the  common 
law,  suicide  was  a  felony.  If  any  one  counselled  or  ad- 
vised the  deceased  to  commit  the  crime  of  self-destruction, 
and  was  present  at  its  consummation,  he  was  held  guilty 
as  a  principal  of  murder.  The  deceased  himself  was  pun- 
ished by  the  forfeiture  of  all  his  goods  and  chattels  real, 
and  various  other  kinds  of  property,  and  by  denying  to 
his  body  a  Christian  burial — that  is,  a  burial  in  consecrated 
ground  with  the  appointed  rites  of  the  Church.  To  stamp 
the  otfence  with  peculiar  abhorrence,  the  body  was  buried 
in  the  night-time  and  at  the  crossing  of  two  highways. 
These  severities,  or  rather  brutalities,  of  the  old  law  were, 
however,  generally  avoided  by  the  verdicts  of  the  coroners' 
juries,  which  almost  invariably  found  that  the  deceased 
was  insane.  The  criminal  law  of  the  U.  S.  does  not  inflict 
any  forfeiture  or  penalty  upon  the  one  who  takes  his  own 
life,  but  a  person  who  aided  and  abetted  the  act  would  be 
guilty  of  murder  in  some  one  of  its  degrees,  or  of  man- 
slaughter. Suicide  may  also  produce  some  direct  effects 
upon  civil  rights.  By  the  ancient  common  law  a  will  of 
personal  property  was  made  void  by  the  testator's  act  of 
self-destruction.  A  different  ami  more  reasonable  doctrine 
has  been  established  by  the  modern  decisions.  The  testa- 
tor's suicide  immediately  subsequent  to  the  making  of  his 
will  does  not  necessarily  show  that  he  was  insane  at  the 
time  of  its  execution  ;  in  other  words,  the  insanity  which 
will  avoid  the  will  must  be  established  by  other  evidence 
than  the  mere  fact  of  his  having  taken  his  own  life.  How 
far  life-insurance  policies  arc  affected  by  a  suicide  of  the 
person  insured  is  a  question  which  has  given  rise  to  much 
forensic  discussion  and  conflict  of  judicial  opinion.  All 
policies  now  contain  provisions,  varying  somewhat  in  form, 
that  if  the  person  whoso  life  is  insured  shall  commit  suicide, 
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or  shall  take  his  own  life,  or  shall  die  by  his  own  hand,  the 
contract  shall  thereby  become  void.  If  such  person  should 
intentionally  destroy  himself  while  in  the  full  possession  of 
his  mental  faculties,  the  policy  would  of  course  be  avoided. 
The  difficulty  arises  when  the  act  is  the  result  of  insanity. 
Two  widely -different  conclusions  have  been  reached  by  the 
courts.  It  has  been  held  by  some  of  them  that,  although 
the  person  might  be  so  insane  that  he  was  unable  to  up 
preciate  the  moral  quality  of  his  act,  and  although  he 
mi^ht  be  laboring  under  an  irresistible  insane  impulse, 
still,  if  he  was  able  to  form  an  intention  to  take  his  own 
life,  and  possessed  sufficient  reason  to  know  that  in  carry- 
ing out  this  intention  the  physical  acta  dune  by  him  would 
result  in  his  own  death,  then  bis  act  of  self-destruction 
would  come  within  the  terms  of  the  contract  and  would 
render  it  void.  Other  courts  have  applied  the  test  which 
determines  the  degree  of  criminal  responsibility  in  oases  of 
insanity,  and  have  held  that  if  the  person  was  incapable 
of  distinguishing  between  right  and  wrong  in  relation 
to  bis  act,  however  much  lie  might  have  intended  to  pro- 
duce his  own  death,  the  self-destruction  would  not  be  his 
within  the  meaning  of  the  policy,  ami  the  contract  would 
remain  binding  upon  the  insurers.  The  former  rule  is 
supported  by  the  decisions  in  England,  in  Massachusetts, 
and  New  York,  while  the  Supreme  Court  of  the  U.  S.  and 
the  courts  of  many  Statos  maintain  and  enforce  the  latter 
doctrine.  Joux  Noirrox  PoMEROY. 

Suicide.  Among  the  ancients  suicide  was  considered 
neither  a  crime  nor  dishonorable,  Demosthenes,  Themis- 
toclcs,  Mark  Antony,  Cleopatra,  Hannibal,  and  many  others 
having  chosen  this  way  of  ending  their  days.  The  Scrip- 
tures and  the  Apocrypha  furnish  many  examples  :  as,  Sam- 
son, Eleazar,  and  Judas  Iscariot.  In  modern  times  his- 
tory furnishes  numerous  striking  suicides.  The  famous 
suicides  among  the  ancients  followed  various  motives,  the 
vindication  of  honor  being  a  common  object.  Mithridates 
and  Hannibal  died  in  this  way,  rather  than  be  taken 
prisoners.  Others  have  committed  suicide  through  false 
pride  or  timidity  :  a  striking  case  in  point  was  the  death 
of  Cato  ;  determined  not  to  live  under  the  despotism  of 
Cmsar,  he  stabbed  himself,  but  having  fainted,  his  wound 
was  dressed.  When  he  recovered  he  tore  off  the  bandages, 
let  out  his  entrails,  and  expired. 

Many  writers  have  defended  this  crime,  the  most  abb- 
ot" whom  were  Madame  de  Stael,  Gibbon,  and  Hume. 
Suicide  is  never  committed  except  when  the  functions  of 
the  brain  are  impaired,  and  the  action  of  the  mind  per- 
verted and  directed  in  improper  channels.  It  stands  hand 
in  hand  with  murder,  and  in  many  cases  the  two  crimes  are 
committed  at  the  same  time.  In  many  instances  the  crime 
has  been  greatly  palliated,  and  almost  seemed  justifiable, 
so  carefully  and  sensibly  (?)  did  the  suicide  complete  his 
task,  and  so  logically  did  he  state  his  reasons. 

Suicide  has  sometimes  been  epidemic  in  character.  A 
remarkable  epidemic  prevailed  in  Versailles  in  the  year 
1793.  The  number  of  suicides  in  that  year  reached  1300,  a 
number  greatly  disproportionate  to  the  population.  In- 
stances have  been  cited  where  children  have  followed  the 
example  of  one  of  their  number  and  have  taken  their  own 
lives.  An  epidemic  of  this  character  took  place  in  the  army 
of  the  First  Xapolcon,  and  it  was  only  after  a  strong  appeal 
made  by  the  emperor  to  the  pride  and  courage  of  the  men 
in  the  ranks  that  it  was  finally  stopped.  One  of  these 
outbreaks  followed  the  suicide  of  a  convict,  who  hanged 
himself  to  the  cross-bar  of  bis  cell.  Five  others  hanged 
themselves  on  the  same  bar  within  two  weeks.  The  public 
prints  probably  have  much  to  do  with  the  increase  of  sui- 
cide A  morbid  person  who  reads  the  account  of  such  a 
case  will  very  often  have  a  train  of  thought  started  that  will 
crop  out  in  tho  commission  of  the  act.  Favorable  oppor- 
tunities fir  tin-  accomplishment  of  self-murder  will  also 
produce  a  sudden  irresistible  impulse.  People  who  have 
gone  up  into  towers  and  monuments,  or  above  precipices, 
have  often  refrained  with  difficulty  from  casting  llicuiseh  BS 
down.  The  writer  has  known  a  case  where  (be  Bight  of 
razors  and  other  sharp-cutting  instruments  exoited  a  sui- 
cidal de-ire.  The  manner  of  execution  of  the  suicide's 
purpose  i-  worthy  of  study.     If  marked  insanity  is  at  tho 

bottom  of  it,  we  lind  a  romantic  state  of  affairs.  An  inter- 
esting ease  was  that  of  tbe  young  woman  who  a  tew  years 
ago,  in  an  attack  of  religious  melancholia,  while  imagining 
that  she  was  fated  to  sacrifice  herself  in  a  truly  classical 
manner,  built  a.  funeral  pyre,  upon  which  she  laid  herself 
after  setting  lire  to  smiie  brushwood  beneath.  Instance-  are 
mentioned  in  tbe  books  where  several  different  plans  have 
been  adopted  effectually  to  destroy  lite.  In  on.'  of  these  the 
victim  first  took  poison,  then  suspended  himself,  and  finally 

blew  out  his  brain.-.  1 1  Ifl  B  QurioUf  fact  thai  many  suicides 
repent  of  the  act  when  it  is  too  late.  An  illustration  of 
this  occurred  in  the  oase  of  Romilly,  who  out  bis  throat 

during  an  attack  of  cerebral  congestion.      The  loss  of  bl 1 


relieved  the  congestion  of  the  brain,  and  tho  normal  self- 
restraint,  before  lost,  now  asserted  itself  when  the  deed  was 
committed.  Tbe  medico-legal  points  in  certain  cases  are 
of  great  interest  It  is  often  difficult  to  tell  whether  the 
body  found  i  -  that  of  a  suicide  or  of  some  person  murdered 
and  afterward  arranged  by  the  assassin  to  give  the  impres- 
sion that  he  had  taken  his  own  life.  The  non -existence  of 
evidence  of  asphyxia,  should  the  patient  be  found  suspended, 
will  clearly  point  to  homicide.  The  direction  and  character 
of  the  wound  or  bullet  hole  will  sometime-  .fear  up  the 
question  whether  death  has  occurred  by  self-inflicted  cut- 
ting or  shooting.  People  who  have  drowned  themselves 
have  been  known  to  tie  their  h:unls  to  prevent  an  involun- 
tary act  of  swimming  and  thus  to  save  life. 

The  literature  of  suicide  is  extremely  interesting.  The 
French,  noted  for  this  proclivity, ohoose  the  most  romantic 
and  dramatic  methods  of  self-destruction.  A  case  is  re- 
lated of  two  young  lovers  whoso  match  had  been  opposed 
by  their  parent-.  They  went  oul  into  a  lonely  coj.se,  drew 
two  daggers,  the  handles  of  which  wen-  tied  to  the  ends  of 
a  long  band  of  blue  ribbon,  and  at  a  signal  plunged  the 
bright  blades  into  each  other's  breasts.  A  case  related  by 
the  late  Forbes  Winslow  i-^  striking  on  account  of  its  orig- 
inality. A  shoemaker  named  l.ovat.  when  suflering  from 
an  attack  of  religious  insanity,  determined  to  crucify  him- 
self. Procuring  a  large  cross,  which  be  balanced  in  a  large 
window  of  his  house,  facing  a  public  square,  he  proceeded 
With  the  horrible  details  of  his  work,  lie  made  a  large  net, 
which  be  fastened  beneath  the  cross.  Lying  at  full  length, 
he  placed  a  crow  n  of  thorns  on  his  head,  and  next,  striking 
his  hand  against  the  floor,  managed  to  drive  a  large  nail 
through  the  palm  into  the  cross,  lie  then  placed  his  feet 
on  the  bracket  preparer!  at  the  foot  of  the  cross.  A  nail 
was  driven  through  them  with  the  free  hand,  and  he  next 
wounded  himself  in  the  side  with  a  knife.  He  was  unable 
to  nail  the  other  hand.  Next  edging  himself  to  the  win- 
dow, he  overcame  tbe  balance  of  the  cross,  which  slid  out 
of  the  window,  and  remained  suspended  in  view  of  the 
street.  The  ropes  above  held  it  in  place,  and  the  net  below 
prevented  him  from  slipping.  He  was  rescued  by  people 
who  saw  him,  and  ultimately  recovered.  The  proportion 
of  suicides  in  this  country  is  increasing  very  rapidly,  and 
this  depends  to  a  great  extent  upon  the  cosmopolitan  cha- 
racter of  the  population.  The  greatest  number  of  suicides 
are  committer!  by  the  (lermans,  who  either  from  loneliness 
and  homesickness  or  other  reasons  find  life  distasteful. 
The  form  of  death  they  choose  is  usually  poisoning,  and 
Paris  green  is  the  favorite  with  them.  Druggists  and 
photographers  use  the  chemicals  they  are  most  familiar 
with,  and  cyanide  of  potassium  in  the  hands  of  the  latter 
is  a  common  form  of  poisoning.  Hanging  and  -hooting 
arc  also  often  resorted  to,  but  (ind  more  favor  with  other 
nationalities  than  with  the  (lermans.  The  common  time 
of  life  for  this  crime  is  the  period  between  the  twentieth 
and  the  fortieth  year,  although  cases  have  been  known  to 
occur  among  young  children  and  at  the  age  of  seventy. 
Suicide  is  more  common  in  the  country,  ami  in  this  re- 
spect it  resembles  insanity.  We  do  not  hear  of  all  the 
oases  that  occur  in  the  country,  while  those  in  the  cities 
are  registered. 

As  causes  of  suicide,  depression,  failure,  delusion,  unre- 
quited hive,  drunkenness,  and  disease  may  be  enumerated. 

'fhc  insane  neurons  predisposes  to  it,  ami  probably  there 

is  a  nervous  history  in  most  of  the  eases.  The  time  of  year 
in  which  the  greatest  number  of  suicides  occurs  \-  the  spring 
abroad,  while  in  this  country  the  summer  months  are  those 
chosen.  E*Oggy  Or  dark  Weather  'Iocs  not  increase  the  sta- 
ll si  1 08,  although  Montesquieu  insisted  that  the  English  were 
a  Suicidal  race  on  account  of  their  fogs.  Statistics  prove  this 
to  be  a  mistake.  Au  an  McL.  Hamilton. 

SaidSC.     This  family  is  described  under  Sis. 

Sh  nl :i -  [Sout'Bos],  a  Greek  lexicographer  of  whoso  life 
nothing  is  known  ;  even  the  age  in  which  he  lived  is  uncer- 
tain, though  it  may  be  fixed  not  later  than  tho  twelfth 
century.     His  book  contains  explanations  and  notices  of 

Greek  WOrdfl  and  name-,  illustrated  by  extracts  from  older 
i  J  reek  writers.  It  has  v\  iilently  gone  through  many  hands 
before  it  reached  the  form  in  winch  we  UOW  possess  it,  and 
ll  is  generally  of  very  little  critical  value;  but  as  many  of 
the    works    from    which    it  quotes    passages    arc   lost,  it  has 

great,  historical  interest.      Editions  by  Gaisford     '  '  ■ 
1834), Bemhardy  (Halle,  ls:;t).and  P.ekkcr  (  Berlin,  l  v.  I  >. 

S ui sun',  p.-v.  and  tp..  <':i\k  of  Solano  qo.,  Cal..  on  : 
fornis  and  Oregon  II.  II.,  40  miles  s.  W.  of  Sacramento,  on 
an  arm  of  Suisun  Bay,  has  an  excellent  harbor,  3 
good  schools,  l  bank,  1  newspaper,  and  9  hotels.     The  but*- 

rounding  country  compri-c-  one  of  the  richest  agricultural 
districts  of  California*     Largo  shipments  are  ms 
Francisco  by  the  bay.      P.  of  v.  402;    of  tp.    1842 

C.  i\  Montgomery,  Ed.  "Solano  Ri  puui  n  us" 
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SULIDjE— SULLA. 


Sul'idfr  [Sula,  the  Latin  Dame  of  the  gannet,  the  gen- 
eric type],  a  family  of  swimming  birds  of  the  minor  group 
or  super-family  Steganopodea  or  Dysporomorphae,  limited 

to  the  gannet-.  The  form  is  not  essentially  different  from 
that  of  its  allies,  the  pelicans  and  cormorants  ;  the  neck  is 
moderately  elongated;  the  bill  about  as  long  as  the  head, 
Straight,  but  with  the  tip  deeurved,  with  the  lateral  grooves 
well  defined,  composite  as  in  the  other  members  of  the 
group,  and  with  the  edges  serrate;  nostrils  linear  and  in 
the  lateral  grooves;  no  gular  .pouch  developed:  wings 
moderately  long  and  pointed;  tail  long  and  cuneate,  and 
with  twelve  to  fourteen  feathers;  legs  inserted  normally 
backward,  and  with  the  tarsi  moderately  short  ;  toes  i  four,  as 
in  all  Steganopodea )  well  developed,  and  connected  by  a  full 
membrane.  The  skull  is  of  the  desmognathous  type,  and 
exhibits  modifications  co-ordinate  with  the  external  cha- 
racteristics. The  species  are  almost  exclusively  marine, 
anil  one  or  other  is  found  on  the  sea-coast  of  every  country. 
Nine  species  are  recognized  by  G.  R.  Gray,  but  several  are 
imperfectly  known.     (See  also  Gannet.)       Theo.  Gill. 

S  11 1 1  man '  Mountains,  forming  the  boundary  between 
India  and  Iran,  range  from  N".  to  S.,  and  reach  their  great- 
est height,  11,300  feet,  in  Takht-i-SuIiman,  in  lat.  31°  25' 
N.  They  connect  S.  with  the  Kurlekhi  Mountains  of  Kc- 
lat,  and  X.  with  the  Safed  Koh,  which  is  15, '322  feet  high 
and  ranges  from  E.  to  W.  The  descent  toward  India  is 
steep,  but  gentle  toward  the  Afghan  plateaus;  the  valleys 
drain  eastward  to  the  Indus.  The  most  convenient  ascent 
to  Kandahar  is  effected  along  the  Gomal  from  Dera  Ismael 
Khan  on  the  Indus.  Climate  and  products  are  Indian  ; 
conifers  occur  on  the  northern  slope.  The  inhabitants  are 
Afghans,  divided  into  many  tribes  and  jealous  of  their  in- 
dependence; no  Europeans  have  ever  entered  their  vil- 
lages. E.  Sciilagintwf.it. 

Snli  na.  the  name  of  one  of  the  delta-branches  of  the 
river  Danube.  The  Danube  divides  at  about  50  miles  from 
the  coast  into  the  Kilia  and  Toultcha  branches,  of  which  the 
former  conveys  two-thirds  (about)  of  the  entire  discharge. 
The  latter  and  more  southern  branch  again  divides  into  the 
St.  George  and  Snlina  arms,  the  latter  running  eastward 
nearly.  The  St.  George  conveys  nearly  one-third,  leaving 
to  the  Sulina  but  two  twenty-sevenths.  The  mouth  of  the 
Kilia  and  St.  George  are  about  40  miles  separated,  the  Su- 
lina mouth  nearly  midway  between  them,  the  trend  of  the 
coast-line  being  X.  and  S.  The  ratio  of  the  discharge  of 
this  arm  to  the  total  discharge  of  the  Danube  is  about  the 
same  as  that  of  the  S.  Pass  of  the  Mississippi  to  its  total 
discharge.  (For  an  account  of  the  improvement  of  the  Sn- 
lina mouth,  by  which  it  has  been  made  the  main  entrance 
to  the  Danube,  see  Harbor.)  J.  G.  Barnard. 

Su'liotes  [from  Snli,  one  of  their  former  villages  in  the 
Caasopeian  Mountains],  a  Greco-Albanian  people  whose 
ancestors  in  the  seventeenth  century  fled  from  Turkish  op- 
pression to  the  almost  inaccessible  mountains  of  the  Epirus, 
where  they  maintained  for  more  than  100  years  a  demo- 
cratic government.  In  consequence  of  their  hostility  to  the 
Turkish  government,  Ali  Pasha  made  several  attempts  to 
exterminate  them,  and  in  1803  a  large  proportion  were  put 
to  the  sword,  some  4000  retiring  to  Parga,  whence  they  were 
finally  driven  to  the  Ionian  Islands.  Recalled  in  1820  by 
Ali  Pasha,  they  took  a  prominent  part  under  Marco  Boz- 
zaris  in  the  war  of  Greek  independence;  but  Suli,  their 
chief  village,  in  1822  was  taken  by  the  Turks,  and  when 
the  boundary-line  between  Greece  and  Turkey  was  estab- 
lished the  Suliote  Mountains  remained  a  part  of  Turkey. 
Most  of  the  Suliotes,  however,  became  citizens  of  Greece. 

Sul'la  (a  word  of  doubtful  etymology),  the  surname  of 
a  patrician  family  in  ancient  Rome,  belonging  to  the  Cor- 
nelia gens.  The  family  was  poor,  and  the  only  member 
of  it  who  attained  historical  importance,  Lucius  Corne- 
lius Sulla  Felix,  the  dictator,  b.  138  b.  c,  grew  up  in 
rather  pinched  circumstances.  He  contrived,  nevertheless, 
t  i  acquire  a  brilliant  education  and  to  lead  a  very  gay  life. 
While  -till  a  youth  he  was  well  known  in  Roman  circles  as 
a  man  thoroughly  initiated  in  all  the  arts  and  refinements, 
in  all  the  vices  and  profligacies,  of  Greek  civilization.  A 
courtesan,  Nieopolis,  loft  him  her  fortune,  and  thereby  en- 
abled him  to  aspire  to  the  honors  of  the  state.  In  107  he 
was  elected  quaistor,  and  sent  at  the  head  of  a  squadron 
of  cavalry  to  the  camp  of  the  consul,  Caius  Marias,  com- 
manding in  Africa  in  the  war  against  Jugurtha.  The 
rough  and  boorish  leader  of  the  radical  party  despised  his 
new  quaestor,  whom  a  sensuous  and  lazy  temperament,  a 
fastidious  and  voluptuous  taste,  seemed  to  make  entirely 
unfit  for  war.  But  Sulla  turned  out  to  be  an  excellent 
general  of  cavalry,  active,  audacious,  equal  to  any  emer- 
gency, a  born  commander,  the  idol  of  his  soldiers;  and 
whenMarius  sent  him  to  negotiate  with  KingBocchus  for  the 
surrender  of  Jugurtha,  he  proved  to  be  a  master  in  diplo- 
macy.    He  made  such  an  impression  on  the  mind  of  Boc- 


chus  that  this  man  became  his  friend  for  life,  and  he  re- 
turned to  the  Roman  camp  with  Jugurtha  in  chains.  From 
this  moment  the  spite  of  Marius  turned  into  jealousy,  and 
as  time  went  on  the  jealousy  grew  into  a  deadly  hatred. 
In  the  war  against  the  Cimbri  and  Teutones  (104—101), 
Sulla  commanded  with  distinction,  first  under  Marius,  then 
under  Lutatius  CatuluB,  and  in  92  he  was  sent  as  propraetor 
to  CiHcia,  where  he  defeated  Gordius,  the  general  of  Mith- 
ridates, reinstated  Ariobarzanes  as  king  of  Cappadocia.  and 
received  an  embassy  from  Arsaces,  king  of  Parthia.  There 
was  in  all  he  did  something  which  caught  the  imagination 
of  the  people — Jugurtha,  the  most  obstinate  enemy  of  the 
republic,  in  chains,  the  embassy  from  Parthia,  a  name  never 
heard  before  in  Rome,  etc. — and  Marius  felt  that  as  the 
leader  of  the  patrician  or  aristocratic  party,  which  he  now 
had  become,  Sulla  was  a  most  formidable  rival.  In  the 
Social  war  both  commanded  with  success,  but  it  was  Sulla 
who  defeated  Papius  Mutilus,  the  chief  of  the  Samnites, 
and  took  Bovianum,  their  capital.  His  star  was  rising, 
that  of  Marius  setting.  For  the  year  SS  he  was  elected 
consul  almost  unanimously,  and,  to  the  deep  mortification 
of  Marius,  appointed  commander  in  the  Mithridatie  war. 
Marios  had  no  political  talents ;  he  needed  war  in  order  to 
sustain  his  position,  and  he  had  in  many  ways  instigated 
this  war,  sure  to  be  chosen  general.  By  various  means, 
exceedingly  violent,  though  in  form  legal,  Marius  succeeded 
in  subverting  the  appointment  of  Sulla  and  getting  himself 
appointed,  but  during  the  riot  which  took  place  in  Rome, 
Sulla  escaped,  fled  to  Xola  in  Campania,  where  his  army 
was  stationed;  and  now  he  did  what  no  Roman  had  ever 
done  before,  what  no  Roman  suspected  that  a  citizen  would 
ever  venture  to  do :  he  marched  against  Rome.  His  officers 
left  him,  but  the  rank  and  tile  followed  him.  Marius  fled 
to  Africa;  all  the  leaders  of  the  popular  party  dispersed; 
the  city  was  terrorstruck,  and  Sulla  was  perfect  master  of 
the  situation.  At  the  bottom  of  his  character  lay  a  pecu- 
liar indifference — neither  stoical  nor  cynical,  neither  to  be 
admired  nor  to  be  abhorred — which  enabled  him  always  to 
do  that  which  he  considered  necessary,  whether  it  was  to 
keep  quiet  and  bide  his  time  or  to  leap  to  the  point  and 
deal  an  atrocious  blow.  He  showed  this  peculiar  disposi- 
tion by  marching  against  Rome,  to  a  Roman  citizen  the 
holiest  which  existed;  and  he  showed  it  again  by  leaving 
the  city  almost  immediately  after  the  victory.  He  knew 
that  without  the  army  he  was  nothing,  and  he  knew  that 
the  soldiers  thirsted  feverishly  after  the  war  in  Greece  and 
Asia,  the  old  countries,  where  the  work  of  millions  of  hands 
through  thousands  of  years  was  treasured  up,  and  plunder 
was  plenty.  He  consequently  took  such  precautions  as  he 
could,  and  then  proceeded  with  the  army  to  Greece.  He 
stayed  away  four  years  (87-83).  Shortly  after  his  depar- 
ture he  was  declared  a  public  enemy  ;  his  property  was 
confiscated;  his  friends  were  persecuted  or  slain.  Marius 
returned,  and  the  Marian  party  domineered  in  Rome  and 
Italy.  But  of  all  this  Sulla  took  no  notice;  he  simply 
prosecuted  the  war.  It  had  originated  from  the  avaricious 
schemes  of  the  legates  in  the  Roman  province  of  Asia. 
Provoked  in  many  ways,  Mithridates  at  last  sent  an  army 
into  the  province  which  easily  overran  the  whole  country, 
ami  so  hated  were  the  Romans  by  the  Greeks  in  the  Asiatic 
cities  that  Mithridates'  order,  that  on  a  certain  day  all  Ro- 
mans and  Italians  in  Asia  should  be  massacred,  was  liter- 
ally carried  out  by  the  inhabitants.  Mithridates,  who  liked 
to  appear  as  the  leader  and  protector  of  the  Greek  nation, 
induced  several  cities  of  Greece  to  join  him,  and  sent  two 
powerful  armies  into  that  country.  But  Sulla  took  Athens 
by  storm  Mar.  1,  86,  and  gave  it  up  to  plunder.  Shortly 
after,  he  routed  one  of  the  hostile  armies  at  Chwronea; 
next  year  he  totally  destroyed  another  at  Orchomenus,  and 
having  expelled  Mithridates'  troops  from  Greece  and  paci- 
fied the  country,  he  crossed  the  Hellespont  in  84.  Pressed 
at  the  same  time  by  another  Roman  army  sent  out  by  the 
Marian  party  under  Flaccus  and  Fimbria,  ill  supported  by 
his  Greek  subjects  in  Asia,  who  found  him  as  unainiable  as 
the  Romans,  and  nearly  exhausted  by  his  enormous  losses 
in  Greece,  Mithridates  now  sued  for  peace,  and  after  a  per- 
sonal interview  between  him  and  Sulla  a  treaty  was  con- 
cluded, according  to  which  he  returned  all  his  conquests  in 
Asia,  surrendered  a  fleet  of  70  large  vessels,  and  paid  2000 
talents.  Sulla  now  turned  against  Fimbria,  whose  soldiers 
deserted  him,  and  who  committed  suicide;  he  then  regu- 
lated the  affairs  of  the  province  of  Asia,  from  whose  cities 
he  made  enormous  conscriptions,  and  finally  set  sail  for 
Italy,  where  he  landed  at  Brundusium  in  the  spring  of  S3. 
His  soldiers  were  now  rich,  and  they  knew  that  the  final 
success  of  their  general  was  a  condition  of  the  enjoyment 
of  their  riches ;  they  clung  firmly  to  him,  and  he  acted 
cautiously.  Marius  was  dead,  but  his  son  was  consul  and 
his  party  in  power,  strengthened  by  an  alliance  with  the 
discontented  Italian  nations.  The  final  battle  was  at  the 
Colline  gates,  where  Sulla's  veterans  struggled  desperately 
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with  the  Samnitea  under  Marian  leaders:  50,000  are  said 
to  have  fallen  on  each  side,  and  those  of  the  Samnites  who 
outlived  the  battle  were  driven  the  next  day  to  the  Campus 
Martins  and  massacred.  Sulla  was  made  dictator  for  life: 
that  is,  absolute  power  over  the  life  and  property  of  all 
Roman  citizens  was  given  him.  It  was  not  his  purpose, 
however,  to  establish  a  monarchical  constitution  in  Eu>me< 
The  legislation  which  he  enacted  as  dictator,  the  so-called 
Leges  Cornelia?,  aimed  simply  at  the  restoration  of  the  old 
aristocratic  constitution,  the  extension  of  the  authority  of 
the  senate,  the  restriction  of  the  power  of  the  tribunes,  etc. 
In  order  to  establish  this  constitution  firmly  and  safely,  he 
first  determined  to  extirpate  its  adversaries,  the  .Marian 
party.  Thousands  of  men  fell  under  his  proscription  that 
is,  they  were  outlawed  and  slain,  and  their  property  was 
confiscated  and  given  to  somebody  else,  lie  then  attempted 
to  form  a  steady  support  for  it  by  settling  his  veterans  in 
military  colonies  on  such  Italian  soil  a.-*  had  been  confis- 
cated in  the  Social  war  or  afterward,  and  by  organizing  a 
body-guard  stationed  at  Rome.  When  he  considered  his 
work  finished,  he  assembled  the  people,  abdicated  the  dic- 
tatorship, retired  to  his  villa  at  Putcoli,  and  returned  to 
the  lazy,  voluptuous  habits  of  his  youth.  Ho  was  writing 
his  memoirs,  which  have  perished,  when  in  78  the  bursting 
of  a  blood-vessel  caused  his  death.    Clemens  Petersen. 

Sullivan,  county  of  S.  "\V.  Indiana,  separated  from 
Illinois  by  Wabash  River,  and  traversed  by  Evansville  and 
Crawfordsville  R.  R.,  which  passes  through  the  capital. 
The  surface  is  generally  level,  the  soil  fertile  and  well 
wooded.  Thorc  are  large  numbers  of  cattle,  horses,  sheep, 
and  swine.  Staples,  Indian  corn,  wheat,  oats,  maple- 
sugar,  sorghum-molasses,  wool,  lumber,  and  dairy  prod- 
ucts.    Cap.  Sullivan.     Area,  430  sq.  m.     P.  18,453. 

Sullivan,  county  of  N.  Missouri,  watered  by  tribu- 
taries of  Grand  River.  The  soil  is  fertile,  about  one-third 
being  wooded,  the  remainder  prairie;  bituminous  coal  is 
found.  There  are  numerous  cattle  and  horses,  and  very 
many  sheep  and  swine.  Staples,  Indian  corn,  wheat,  oats, 
rve,  hay,  tobacco,  wool,  lumber,  and  dairy  products.  Cap. 
Milan.     Area,  648  sq.  m.     P.  11,907. 

Sullivan,  county  of  W.  New  Hampshire,  drained  by 
affluents  of  Connecticut  River,  and  traversed  by  several 
railroads.  The  valley  of  the  Connecticut  is  level  and  fer- 
tile, the  other  parts  hilly  and  rugged,  but  well  adapted  to 
grazing  and  sheep-raising,  cattle  and  sheep  being  very  nu- 
merous. There  are  manufactures  of  cotton  ami  woollen 
goods,  wooden  ware,  paper,  machinery,  leather,  and  lum- 
ber. Staples,  Indian  corn,  oats,  potatoes,  hay,  butter  and 
cheese,  wool,  and  maple-sugar.  Cap.  Newport.  Area, 
320  Bq.  m.     P.  IS, 508. 

Sullivan,  county  of  W.  New  York,  separated  from 
Pennsylvania  by  Delaware  River,  watered  by  numerous 
streams,  and  traversed  by  Delaware  and  Hudson  Canal 
and  by  several  railroads.  It  is  crossed  N.  E.  and  S.  W.  by 
several  elevated  ridges,  with  fertile  valleys  between.  There 
are  many  manufactories  of  leather,  carriages,  and  sawed 
lumber.     Cap.  Monticello.     Area,  880  sq.  m.     P.  34,550. 

Sullivan,  county  of  N.  E.  Pennsylvania,  watered  by 
tributaries  of  Susquehanna  River.  The  surface  is  hilly, 
but  adapted  to  grazing.  Staples,  Indian  corn,  oats,  pota- 
toes, buckwheat,  wool,  hay,  and  butter.  Cap.  Laportc. 
Ana,  450  sq.  m.     P.  6191. 

Sullivan,  county  of  N.  E.  Tennessee,  bordering  on 
Virginia,  intersected  by  Ilolston  River  and  traversed  by 
East  Tennessee  Virginia  and  Georgia  R.  R.  The  surface 
is  extremely  hilly,  but  well  timbered  and  fertile.  Coal  and 
iron  arc  found.  Cattle,  sheep,  and  swine  are  numerous. 
Staples,  Indian  corn,  wheat,  oats,  some  tobacco,  sorghum- 
molasses,  butter,  and  wool.  Cap.  Blountsvillo.  Area, 
about  300  sq.  m.     P.  13,136. 

Sullivan,  tp.,  Livingston  co.,  III.     P.  921. 

Sullivan,  p. -v.  and  tp.,  cap.  of  Moultrie  co.,  111.,  on 
Chicago  and  1'aducah  and  Terre  Haute  Paris  and  Decatur 
R.  Its.,  has  3  churches,  a  fine  public-school  building,  1 
newspaper,  an  opera-house,  a  woollen  and  soap  factory,  ~ 
banks,  and  a  machine-shop.  P.  of  v.  742;  of  tp.  2658. 
BMYSER  e\  Mm.,  Ens.  "  PROGRESS." 

Sullivan,  p. -v.,  cap.  of  Sullivan  co.,  Ind..  on  Evane 
villi-  and  Crawfordsville  R.  R.,  26  miles  8.  of  Terre  Haute, 
has  excellent  schools,  l  bank,  8  weekly  newspapers,  and  8 
boot  and  shoe  manufactories.     Rich  deposits  Of  coal  exist 
here.     P.  1306. 

JAM88  A.  Hays,  En.  '•  Stm.ivan  Co.  Union." 

Sullivan,  p. -v.  and  tp.,  Hancock  co.,  Me.     P.  79ft. 

Sullivan,  p. -v.  and  tp.,  Cheshire  co.,  N.  II.     P.  317. 

Sullivan,  tp..  Madison  co.,  N.  V.     P.  4921. 

Sullivan,  p. -v.  and  tp.,  Ashland  co.,  O.      P.  825. 

Sullivan,  p. -v.  and  tp.,  Tioga  co.,  Pa.     P.  1637. 


Sullivan,  tp.,  Laurens  co.,  S.  C.     P.  2132. 

Sullivan,  p. -v.  and  tp.,  Jefferson  co.,  Wis.     P.  1556. 

Sullivan  (Alexander  Martin),  b.  at  Bantry,  Ireland, 

in    1830 j  commenced  studying  for  an  artist,  but   beet 

connected  with  journalism,  and  in  ls.»,">  with  the  Dublin 
Wattoiij  of  which  lie  is  now  editor  and  proprietor.  In  18 68 
he  was  indicted  tor  sedition  in  consequence  of  articles  re- 
ferring to  the  Manchester  executions,  and  sentenced  to  four 
11  j- > nt li >'  imprisonment.  Daring  this  period  lie  was  nomi- 
nated for  lord  mayor  of  hublin,  but  declined  the  honor. 
QpOQ  his  release  a  committee  was  formed  to  present  him 
with  a  national  testimonial]  but  he  declined  to  accept  any- 
thing of  pecuniary  value,  and  a  sum  of  £300  which  had 
been  collected  was,  by  hie  desire,  appropriated  toward  a 
statue  of  Henry  G  rattan,  to  be  erected  in  Dublin.  lie  was 
returned  to  Parliament  in  1874  in  the  Home  Rule  interest, 
a  movement  with  which  he  ha-  been  e-pcially  identified. 
He  has  published  several  works,  among  which  i.s  a  pamph- 
let descriptive  of  a  tour  in  America  made  in  L857. 

Sullivan  (ARTHUR  B.),  b.  in  London  in  1*14,  the  son 
of  a  teacher  of  music;  was  early  trained  in  the  art,  ring- 
ing when  a  mere  child  in  the  chapel-royal;  at  the  age 
of  fourteen  gained  the  Mendelssohn  scholarship,  which 
enabled  him  to  pursue  his  studies  under  the  best  masters 
at  home  and  abroad.  For  The  Tempest  of  Shakspeare  he 
composed  incidental  music,  which  was  performed  for  the 
first  time  at  the  Crystal  Palace  in  1862.  His  composi- 
tions include  overtures,  symphonies,  songs,  and  piano 
music;  the  operettas  Box  ana  Cox,  Thespis,  and  Contra* 
/iiiiii/fiita  ,*  the  cantatas  The  Hri<l>-  <>/  Si-nth  Vnih  y,  A'i  nil- 
worth,  and  On  Sea  and  Land  ;  the  oratorios  Tht  Prodigal 
Son,  brought  out  at  the  Worcester  musical  festival  in  1868) 
and  The  Light  of  the  World,  produced  at  the  Birmingham 
festival  in  1873  :  and  an  opera,  the  libretto  by  Chorley,  en- 
titled Th<  Sapphire  S<  cklaa \  not  yet  performed. 

Sullivan  (Barry),  b.  in  Birmingham,  England,  in 
1S24/;  made  a  successful  debut  on  the  stage  at  Cork  in  IS  111, 
acting  thereafter  in  the  principal  towns  of  Ireland,  Scot- 
land, ami  England,  and  making  his  first  appearance  in 
London  in  ISM  as  Hamlet.  He  visited  the  1'.  S.  in  1857; 
returned  to  Great  Britain  in  1S00,  and  in  1861  made  a 
profitable  professional  visit  to  Australia,  returning  to  Eng- 
land in  1866.  He  subsequently  became  lessee  of  the  Hol- 
born  Theatre,  London,  and  in  1875  made  a  second  and  not 
very  successful  visit  to  the  U.  S. 

Sullivan  (Francis  Stoughton),  LL.P.,  b.  probably  in 
Ireland  near  the  middle  of  the  last  century  ;  became  pro- 
fessor of  common  law  in  the  University  of  Dublin,  and 
was  tho  author  of  two  legal  works  of  great  value.  Histori- 
cal Treatise  on  the  Feudal  Line,  and  on  the  Constitution  and 
Laws  of  England  (1772),  and  Lectures  on  thr  Constitution 
and  I. mi*  of  England  (1776). 

Sullivan  (James),  LL.D.,  b.  at  Berwick,  Me.,  Apr.  22, 
1711;  studied  law;  practised  at  Biddel'ord,  and  in  1 770 
was  appointed  king's  attorney  for  York  county.  As  tho 
Revolution  approached, he  espoused  the  patriot  cause  ;  was 
a  member  of  the  provincial  congress  of  Massachusetts',  of 
which  Maine  was  then  a  part,  and  was  one  of  a  commission 
of  three  who  were  in  1775  sent  on  a  secret  mission  to  Ti- 
conderoga.  In  1776  he  was  appointed  a  judge  of  the  su- 
perior court,  in  1779-80  a  member  of  the  State  constitu- 
tional convention,  and  a  delegate  to  Congress  in  17M-S.~>. 
He  removed  to  Boston,  for  which  he  was  repeatedly  chosen 
representative  in  the  legislature;  was  a  member  of  tho  ex- 
ecutive council  and  judge  of  probate  in  17S7;  attorney- 
general  of  the  State  1790-1807;  elected  governor  in  1807, 
and  :igain  in  lSHS,  He  was  the  projector  of  the  Middlesex 
Canal,  a  member  of  tho  American  Academy  of  Arts  and 
Sciences,  and  for  many  years  president  of  the  Massachu- 
setts Historical  Society.  Among  his  works  are  Observations 
on  the  Government  of  the  United  States  (1791),  History  of 
Maine  ( I7U.0,  Review  of  thr  Cane* « of  thr  /V.  nch  Revolution 
( 1798),  and  History  of  Land- Titles  in  Massachusetts  (1801). 
I),  in  Boston  Hcc'lO,  1808. 

Sullivan  (John),  LL.D.,  brothor  of  James,  b.  at  Ber- 
wick, Me.,  Feb.  17,  1740:  studied  law  and  practised  suc- 
cessfully; was  a  member  of  the  first  general  OOngresS,  and 
l»ec.,  1771.  led  a  company  which  captured  n  fori  near 
Portsmouth,  N.  II..  and  seised  100  barrels  of  gunpowder  and 
some-  cannon.  In  June,  1775.  Congress  appointed  him  a 
luigadier  general,  and  during  the  siege  of  Boston  he  com- 
manded on  the  left  under  Cen.  Lee.  I  n  t  he  spring  of  1776  he 
was  -cut  to  Canada  with  reinforcements  for  the  invading 
Northern  army  in  Canada,  to  the  command  of  which  he  suc- 
ceeded on  thfl  death  of  (Jen.  Thomas,  and  conducted  the  re- 
trcul  from  the  province  after  the  failure  at  Trois  Rii 
Sullivan  received  the  thanks  of  Congress  for  his  -kilt'nl 
management,  but  the  command  of  the  :irmy  was  given  to 
Gen,  Gates,  and  Sullivan  was  sent  to  join  the  arm\  under 


648 


SULLIVAN— SULPHOCARBONATES. 


Gen.  Washington.  On  Aug.  10,  1776,  he  was  made  a  ma- 
jor-general, and  in  the  battle  of  Lung  Island  commanded, 
temporarily,  thi  division  of  Gen.  Ureeno,  owing  to  the 
illness  of  the  latter.  He  was  taken  prisoner,  but  soon 
afterward  exchanged  and  returned  to  duty.  In  December 
I,,,  succeeded  t  i  the  command  of  the  division  of  Gen.  Lee 
upon  the  capture  of  the  latter,  and  which  be  led  with  credit 
at  Trenton  and  Princeton.  He  planned  the  expedition 
t  Staten  [si and,  which  under  his  leadership  nearly 
ocMca  in  the  descent  of  Aug.  22,  1777.     At  the 

of  Brandywine  he  commanded  the  right  wing  of  the 
.  and  defeated  the  British  tef't  at  Germ  an  town.  Trans- 
l  in  the  winter  to  command  in  Rhode  [eland,  he  laid 
to  Newport  in  Aug.,  1778,  expecting  to  receive  the 
i  ance  of  the  French  fleet  under  Count  d'Estaing,  which 
failing  to  co-operate,  compelled  him  to  raise  the  siege  and 
withdraw  his  forces  from  the  island,  after  defeating  the 
enemy  at  Mutt's  Hill  Aug.  20.  In  the  summer  of  1779  he 
le  1  ail  expedition  against  the  Indians  of  the  Six  Nations, 
and  Aug.  20  at  Newtown  (now  Ehnira)  defeated  a  body  of 
Indians  under  Brant,  and  of  Tories  under  Johnson,  But- 
ler, and  others,  and  after  dispersing  them  destroyed  their 
villages,  crops,  and  laid  waste  the  country  to  prevent  their 
return.  Shortly  after,  he  resigned  from  tbe  army,  and  in 
1780  was  again  a  member  of  Congress.  Resuming  the 
profession  of  law  in  New  Hampshire,  he  was  attorney- 
general  1782-86  and  president  of  the  State  17S6-S0,  in 
which  station,  by  his  firmness  and  vigorous  efforts,  he  sub- 
dued the  insurrectionary  spirit  existing  at  the  time  of  the 
troubles  in  Massachusetts,  and  in  1788  his  exertions  se- 
cured the  adoption  of  the  Constitution.  In  Oct.,  1780,  ho 
was  appointed  U.  S.  district  judge  of  New  Hampshire. 
D.  at  Durham,  N.  II.,  Jan.  23,  1795. 

Sullivan  (John  Langdon),  M.  D.,  son  of  James,  b.  at 
Saco,  Me.,  Apr.  9,  1777;  graduated  at  Harvard  College  in 
1707;  engaged  in  mercantile  business  ;  travelled  in  Europe 
to  study  the  modes  of  construction  of  canals  in  England 
and  France,  and  in  1S04  was  appointed  engineer  of  the 
Middlesex  Canal,  connecting  Boston  harbor  with  Merri- 
mack River,  the  earliest  enterprise  of  the  kind  in  the  U.  S. 
lie  invented  a  steam  towboat,  for  which  be  received  a  pat- 
ent in  1814,  having  clearly  shown  his  priority  of  invention 
over  Robert  Fulton,  whose  application  was  presented  at  the 
same  time.  In  1824  he  was  appointed  associate  civil  en- 
gineer of  the  U.  S.  board  of  internal  improvements,  and 
made  a  report  in  favor  of  the  practicability  of  a  canal  across 
the  Alleghany  Mountains.  Subsequently,  he  studied  medi- 
cine; began  practice  in  New  Haven  in  1837:  removed  to 
New  York  in  1847  ;  adopted  the  homoeopathic  system,  and 
made  some  valuable  discoveries  in  his  profession.  D.  in 
Boston  Feb.  9,  1S65. 

Sullivan  (William),  LL.D.,  son  of  James,  b.  at  Saco, 
Mc,  Nov.  30, 1774  ;  graduated  at  Harvard  College  in  1792  ; 
was  admitted  to  the  bar  in  1795,  and  rose  to  the  head  of 
the  Suffolk  county  bar,  and  for  many  years  was  almost  con- 
stantly a  member  of  one  or  the  other  branch  of  the  Massa- 
chusetts legislature.  He  was  an  excellent  scholar,  an  elo- 
quent pleader,  a  brigadier-general  of  militia,  and  a  member 
of  several  learned  societies.  Besides  several  addresses,  he 
published— Political  Class- Boole  (1831),  Moral  Class-Book 
(is:;:1,),  Historical  Class-Book  (1833),  Familiar  letters  on 
the  Public  Men  of  the  Revolution  (1834),  republished  under 
the  title  The  Public  Men  of  the  Revolution,  with  a  biograph- 
ical sketch  by  his  son  (1S47),  and  Historical  Causes  and 
Effect*  (1838).     D.  in  Boston  Sept.  3,  1839. 

Sullivan's  Island,  a  long,  narrow  island  in  Charles- 
ton co.,  S.  C,  6  miles  from  Charleston,  and  on  the  N.  side 
of  the  entrance  to  Charleston  harbor.  It  is  the  site  of  Fort 
Moultrie  (which  see),  and  is  becoming  a  fashionable  resort 
for  sea-bathing.  There  arc  many  summer  residences.  The 
island  is  connected  with  Charleston  by  steam-ferryboats, 
which  convey  some  200,000  passengers  annually.  The 
island  is  6  miles  long,  and  is  separated  from  the  main  land 
by  a  tidal  channel. 
*  Sul'livant,  tp.,  Ford  co..  111.     P.  141. 

Sullivan!  (William  Starling),  LL.D..  b.  near  Colum- 
bus, 0..  Jan.  15,  1803;  graduated  at  Yale  College  in  1823; 
took  charge  of  the  extensive  landed  estates  left  by  his 
father,  and  devoted  himself  with  great  zeal  to  botany, 
making  the  mosses  a  special  subject  of  study.  He  published 
—  Catalogue  of  Plants  Native  or  Naturalized  in  the  Vicinity 
of  Columbus,  O.  (1S40),  Musci  Alleghanieneeef  to  produce 
which  he  made  a  journey  from  Maryland  to  Georgia  (1845), 
Mltaoi  and  Hepaticte  of  the  United  States  K.  of  the  Missis- 
sippt  River  (1856),  Moaaea  brought  Home  by  Wilkes's  Ex- 
ploring Expedition  (1S59),  Mosses  and  ffepatiese,  collected 
iii'ixtly  in  Japan  (1800),  Musci  Cubenses  (1861),  and  Icones 
Muscnrum,  containing  representations  of  most  of  the  mosses 
peculiar  to  Eastern  North  America  not  previously  figured 
(1804),  and  a  posthumous  supplementary  volume  in  1874, 


the  whole  work  containing  200  plates  from  his  own  sketches, 
of  exquisite  execution.  He  also  issued,  in  conjunction 
with  L.  Lesquereux,  two  series  of  Musci  Boreali  Amciicuni. 
The  genus  Sullivantia  was  founded  by  Torrey  and  Gray 
upon  a  rare  plant  of  the  saxifrage  family  discovered  by 
him.     D.  in  Columbus  Apr.  30,  1873. 

SuTlivanville,  p.-v.,  Veteran  tp,,  Chemung  co.,  N.Y. 
P.  157. 

Slll'ly,  county  of  Dakota,  formed  since  the  census  of 
1870.     Cap.  Fort  Sully. 

Sully  (Alfred),  b.  in  Philadelphia  in  1821;  grad- 
uated at  West  Point  in  1841;  served  in  the  Florida  and 
Mexican  wars,  and  was  made  captain  in  1S52.  During  the 
civil  war  he  was  made  major,  and  subsequently  colonel; 
commanded  a  brigade  during  the  Peninsular  campaign,  anil 
was  present  at  the  battles  of  Fair  Oaks,  Malvern  Hill,  An- 
tietam,  Fredericksburg,  and  Chancel lorsville.  In  1SG3-6C 
commanded  a  brigade  in  Dakota,  and  was  brcvetted  as 
brigadier-general  for  services  in  the  campaign  against  the 
Indians  of  the  North-west,  and  in  1870  was  assigned  as 
colouel  of  the  10th  Infantry.  Ho  published  Manual  for 
the  Non-comniisaitnied  Officers  of  Infantry  and  Riflemen 
of  the  U.  S.  Army  (1S61).     D.  Apr.  27,  1879. 

Sully  (Maximilien  de  Betiiune),  Baron  of  Rosny, 
Duke  of,  b.  at  Rosny,  department  of  Seinc-et-Oisc,  Dec. 
13,  1500,  of  a  Protestant  family;  was  from  bis  eleventh 
year  educated  with  Henry  of  Navarre;  accompanied  him 
through  his  shifting  fortunes  at  the  court  and  in  the  camp, 
and  became  his  minister  of  finance  and  chief  adviser  in 
all  public  and  private  affairs  when  he  ascended  the  throne 
under  the  name  of  Henry  IV.  He  was  an  excellent 
financier.  Although  he  diminished  the  tuxes,  he  had  al- 
ways money  ready  for  public  undertakings,  and  amassed 
a  reserve  of  40,000,000  livres.  His  economical  views  were 
narrow — he  considered  agriculture  as  the  only  productive 
source  of  the  wealth  of  a  nation — but  they  suited  the  ac- 
tual state  of  the  country.  He  also  distinguished  himself 
as  an  engineer — in  war  by  reducing  fortresses  held  to  be 
impregnable,  and  in  peace  by  constructing  roads,  canals, 
harbors,  etc.  After  the  assassination  of  Henry  IV.,  he  re- 
signed his  offices  and  retired  into  private  life.  D.  Dec.  22, 
1641.  Of  his  Memoirs,  2  vols,  were  published  by  himself 
in  1634,  and  2  more  in  1002  by  Jean  1c  Laboureur  ;  trans- 
lated into  English  by  Mrs.  Lenox  (1834). 

Sully  (Thomas),  b.  in  Horncastle.  Lincolnshire,  Eng- 
land, June,  17S3;  came  to  America  with  his  parents,  who 
were  actors,  in  1702  :  lived  first  in  Charleston,  next  in  Rich- 
mond, next  in  New  York,  and  finally  in  Philadelphia:  paint- 
ed Jefferson,  La  Fayette,  Washington  crossing  the  Delaware, 
Fanny  Kemble,  Charles  Kemblc,  Mrs.  Wood,  Cooke  the 
tragedian,  and  other  actors  of  celebrity.  In  England  he 
painted  a  portrait  of  Queen  Victoria  for  the  St.  George's 
Society  of  Philadelphia.  His  best  pieces  are  there;  the 
Jefferson  at  West  Point,  the  Washington  in  Boston.  Sully 
did  not,  like  Stuart,  confine  himself  to  portraiture.  He  un- 
dertook to  illustrate  Robinson  Crusoe  and  Shakspeare,  but 
this  was  by  no  means  bis  best  work.  D.  in  Philadelphia 
Nov.  5,  1872.  0.  B,  Frothixgham. 

Sulmo'na,  the  ancient  Sulmo,  town  of  Italy,  province 
of  Abruzzo  Ulteriore  II.,  has  some  manufactures  and  trade 
in  wine.     Ovid  was  born  here.     P.  12,f)94. 

Sulphates.     See  Sulphuric  Acid  and  Sulphates. 

Sulphatoxygcn.  See  Salt-Radicals,  by  Henry 
Wurtz. 

Sul'phides,  also  called  Sulphurets,  compounds  of 
sulphur  with  metals,  and  other  elements  more  basylic  or 
less  electro-negative  than  itself.  This  class  of  compounds 
is  probably  quite  as  large  in  number  as  the  oxides.  In- 
deed, sulphur  combines  with  one  element, Jhunine,  which 
is  not  known  to  combine  with  oxygen  at  all.  There  seems 
a  general  strict  analogy  between  sulphur  and  oxygen  in 
combination,  running  through  very  extended  ranges  of 
compounds.  The  sulphides  of  the  metals  possessing  prac- 
tical importance  will  generally  be  found  described  in  this 
work  under  the  head  of  each  metal.  H.  Wurtz. 

Sulphites.     See  Sulphurous  Acid'and  Sulphites. 

Sulphocar'bonates,  compounds  belonging  to  the 
class  of  sulphur-salts,  formed  by  sulphocarbonic  acid,  CS-j, 
with  some  metallic  sulphides.  Some  of  the  sulphocar- 
bonates — namely,  those  of  calcium  and  barium — have  as- 
sumed considerable  importance  of  a  commercial  kind  within 
two  or  three  years  from  having  been  brought  forward  by 
the  French  chemist  Dumas  as  remedies  for  the  Phylloxera, 
or  parasite  that  attacks  the  grapevine.  The  absorption  of 
bisulphide  of  carbon  in  the  process  of  purification  of  coal- 
gas  by  lime  is  due — as  was  first  shown  by  the  present  writer 
in  1888 — to  the  formation  of  sulphocarbonate  of  sulphide 
of  calcium,  CaS.CS2.     The  use  of  sulphide  of  calcium  for 
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the  special  purification  of  gas,  with  a  view  to  abstract 
wholly  this  very  offensive  impurity,  bisulphide  of  carbon, 
has  since  been  made  the  subject  of  patents  both  in  Great 
Britain  and  the  V.  S.  by  Mr.  R.  II.  Patterson.    H.WunTZ. 

Snlphocarbon'ic  Arid,  the  compound  i  !Sgi  also  called 
Bisulphide  of  Carbon  and  Disulphidc  of  Carbon. 
It  is  a  transparent,  colorless  liquid,  very  volatile,  like  ether, 
which  is  formed  by  the  action  of  sulphur-vapor  on  carbon 
at  a  high  red  heat.  Density  (theoretical),  1.291  (Pierre  at 
0°  gives  I. 'Jit:'.).  Boils  at  about  ll(i0-I17°  F. :  inflames  at 
an  extremely  low  temperature,  much  lower  than  sulphur; 
has  a  very  offensive  odor  as  found  in  commerce,  but  not  at  all 
so  when  carefully  purified]  whioh  may  be  effected  by  redis- 
tilling from  lime  or  from  a  metal.  CSa  lias  great  solvent 
powers,  which  give  it  much  commercial  value.    II.  Wubtz. 

Snlphocyan'ic  Acid,  also  called  Hydrosulphocy* 
aitic  Acid  and  Stilphocyanhydric  Acid  [Ger.  Sckwe- 
fslblausiiure ;  Berzelius  called  it  Khodanwasserstoffsanre^ 
(ONUS),  analogous  in  composition  to  cyanic  acid,  ONIIO. 
It  occurs  in  saliva,  and  in  50026  sulphuretted  essential  oils 
of  plants,  such  as  mufttanl  and  rm/ish.  It  may  be  prepared 
from  sulphocyanate  ofmerettryf  which  is  first  made  by  pre- 
cipitating a  mercurous  salt  with  sulphocyanate  (sulphocy- 
anide)  of  potassium,  and  which  is  the  material  of  the  so- 
called  "  Pharaoh's  serpents,"  a  dangerous  toy  much  in 
VOgUC  a  few  years  ago.  The  mercuric  sulphocyanate  is 
healed  in  a  current  of  dry  H2S  or  II CI  gas,  when  the  Sul- 
phocyanic  acid  distills  as  a  colorless  liquid,  which  may  be 
crystallized.  This  acid  and  its  compounds  arc  highly  in- 
teresting to  science,  and  of  Bome  practical  interest,  but  for 
their  complete  description  the  chemical  textbooks  must  be 
resorted  to.  Sulphocyanate  of  potassium  (CNKS)  is  a  salt 
of  much  interest  from  being  an  important  and  delicate  la- 
boratory reagent  for  ferric  compounds,  with  which  all  solu- 
ble sulphocyanatcs  strike  a  deep  and  characteristic  blood- 
red  color.  The  potassium-salt  is  prepared  by  fusing  cyanide 
of  potassium  and  sulphur  together,  and  subsequent  purifi- 
cation. IIicmrv  Wurtz. 

Sulphovinic  Acid,  also  called  Sulphcthylic  Acid 
and  Ethyl  sulphuric  Acid  (CaHgSO*),  a  compound 
whicli  is  formed  by  the  action  of  sulphuric  acid  upon  alco- 
hol or  ether.  Ilcnnel  found,  as  confirmed  by  Berthelot, 
that  it  is  formed  by  the  direct  combination  of  oil  of  vitriol 
With  ethylene  gas.  It  is  obtained  from  sulphovinates, 
which  are  produced  by  saturating  with  baryta  a  mixture 
of  equal  parts  of  alcohol  and  oil  of  vitriol  that  has  been 
heated  to  212°  F.  for  twenty-four  hours,  and  crystallizing. 
The  crystals  arc  then  decomposed  by  an  exact  equivalent 
of  sulphuric  acid,  the  liquid  filtered  from  the  baric  sulphate, 
and  concentrated  in  vacuo  over  oil  of  vitriol.  Sulphovinic 
arid,  thus  obtained,  is  an  oily  liquid  of  density  (theoreti- 
cal) 1.33  at  0°.  (It  will  be  further  referred  to  under  Vol- 
umes, Molecular.)  H.  Wurtz. 

Sulphur  [Lat. ;  Ft.  sou/re;  It.  zolfo  ;  Ger. Schwefel], 
also  called  Brimstone*  one  of  the  most  important  of  the 
elements  of  matter,  very  abundantly  and  almost  universally 
distributed  throughout  the  earth  and  the  sea.  It  occurs  na- 
tive, as  a  mineral,  in  many  countries.  It  is  also  found  in 
mineral  form  as  GYPSUM  (whioh  see),  and  in  a  great  variety 
of  metallic  Bulphides  (which  see) ;  also  dissolved  in  the 
ocean  as  sulphates.  It  is  an  important  essential  element 
of  the  blood,  muscles,  skin,  hair,  and  other  parts  of  ani- 
mals, and  exists  also  in  some  essential  components  of 
plants,  though  not  in  the  woody  substance  thereof.  It  is 
evolved  also  from  volcanoes,  both  as  vapor  of  sulphur  and 
as  sulphuretted  hydrogen  and  sulphurous  dioxide  gases, 
these  gases  being  doubtless  products  of  the  action  of  oceanic 
water,  that  has  penetrated  to  the  volcanic  locus,  upon  me- 
tallic sulphides  it  finds  there.  Indeed,  it,  is  more  than 
probable  that  such  action  is  itself  one  vera  causa  of  vul- 
canicity. 

Most  commercial  sulphur  is  merely  the  native  mineral 
purified  by  fusion  or  further  by  distillation  and  sublima- 
tion. In  Sicily,  when-  the  crude  sulphur,  mixed  more  or 
toss  with  other  minerals,  is  very  abundant  and  fuel  scarce, 

the  method  is  often  adopted  of  making  a.  portion  of  the  sul- 
phur of  the  ore  furnish  the  heat  I  not  \  cry  great  in  amount) 
necessary  to  fuse  out  ami  separate  the  rest  of  the  sulphur. 
Tho  ore  is  piled  in  heaps,  sometimes  in  kilns,  so  construct- 
ed that  a  portion  of  it  can  he  sot  on  tin-  and  heat  the  whole 
mass  throughout  to  the  fusing-point  of  the  sulphur.  The 
ifrtter  then  collects  slowly  in  liquid  form  in  cavities  forme  I 
for  the  purpose,  and  may  be  ladled  out  and  sold  or  refined. 
The  Sicilian  sulphur,  being  free  from  ttr^mir,  whieh  is  the 
most  objectionable  impurity  liable  to  occur,  is  highly  prized 
for    making    BULPHI  i:i<     LciD  (wMoh    sect.       Bfuofa    sulphur 

is  likely  to  he  furnished  to  commerce  from  the  western 
coasts  of  the  I'.  S.  In  Take  m,,  CaJ.  (with  cinnabar), 
Humboldt  co.,  Nei ..  and  numerous  other  places  near  these 
coasts,  large  deposits  are  reported,  some  of  which  are  al 


ready  worked.  Tho  refined  sulphur  {brimstone)  of  com- 
merce,  and  the  pulverulent  material  known  as  flower*  of 
sulphur,  arc  products  of  distillation  and  sublimation— ope- 
rations which  nro  often  conducted  simultaneously,  there 
being  duplicate  condensing  chambers,  the  first  of  which, 
being  hot,  condenses  liquid  sulphur,  which  is  drawn  off  and 
cast  into  sticks  or  cylinders  ;  while  in  the  second,  which  i> 
kept  cool,  the  vapor  precipitates  in  the  form  of  "flowers," 
these  (lowers  being,  when  freshly  prepared,  composed  of  a 

Special  altutropie  modification  of  sulphur.      I  See  below.} 

Sulphur  is  one  of  those  elements  most  liable  to  assume 
allotropic  states  when  isolated.  These  arc  characterised 
by  differences  ol  crystalline  form  or  bj  amorphous  charac- 
ter, different  relations  to  solvents,  and  different  densities, 
but  not  so  much  as  in  the  case  of  pho-phorus-allotropes, 
by  differing  colors.  There  are  known  to  be  many  sulphur 
alio  tropes,  but  their  study  seems  to  present  many  dimcnJ 

tie-,  so  that  only  a  few  of    them    are    as    yet  well    identified 

and  characterized.  (See  Allotropism,  under  Isomerism,  for 
BOme  account  of  the  sulphur  allot  ropes.  I  Native  sulphur 
often  occurs  in  very  beautiful  and  brilliant  transparent 
yellow  crystals,  which  are  orthorhombio  in  form,  with  two 
imperfect  i  aire?.  Among  these  the  densities  at  0°  C. — 
2.0  is  (Karsten  2.05)  and  2.088(Dumas  and  Rogel  2.086)— 

indicate    two    distinct    modifications.      The   density   of  the 

common  opaque  brim -tone,  crystallized   from   fusion,  is 

lower,  and  there  are  several  variations  in  this  also.  Its 
crystallization  is  monoclinic.  Very  beautiful  crystals  of 
this  form  are  easily  obtained  by  breaking  the  crust  upon  a 
cooling  mass  of  melted  sulphur  and  pouring  out  the  liquid 
interior.  On  breaking  the  mass  after  cooling,  the  cavil  \  will 
be  found  filled  With  slender  brilliant,   prisms.      Sulphur,  on 

heating,  passes  through  a  succession  of  allotropic  changes, 
melting  at  about  120°  C,  to  a  thin  yellow  liquia,  of  density 
(therrctical)at  0°  1.S21  t  1'lay  fair  ami  Joule  found  1.815). 
If  now  again  cooled,  it  becomes  a  permanently  transparent 
solid  (density  unknown).  Above  1 20°  the  sulphur  be 
thick  and  viscid,  losing  its  fluidity  altogether,  and  assum- 
ing a  brown  color  at  about  250°  C.  Heat  is  absorbed,  and 
becomes  latent,  in  the  formation  of  this  alio  trope.  At  :;un° 
the  mass  again  becomes  liquefied.  At  440°  C.  (S22°  F.) 
sulphur  boils,  forming  an  orange-yellow  vapor.  Some  of 
the  sulphur-allotropes,  including  the  two  crystalline  forms 
above  described,  are  soluble  in  several  liquids,  such  as  bi- 
sulphide of  carbon,  oil  of  turpentine,  and  others.  The  bi- 
sulphidc-of-carbon  solution,  on  evaporation,  yields  beau- 
tiful transparent  crystals,  similar  to  those  of  native  -ulphur. 
Flowers  oi  sulphur  arc  composed  of  an  amorphous  soluble 
modification,  the  recorded  densities  of  which  vary  so  widely 
as  to  be  incomprehensible  at  present.  Sulphur  inflames  in 
air  at  a  remarkably  low  temperature,  about  482°  P.,  burn- 
ing with  the  well-known  blue  flame  and  suffocating  evolu- 
tion of  sulphurous  oxide  gas,  S02.  Henry  Wurtz. 

Sulphur,  tp.,  Sebastian  co..  Ark.     P.  713. 
Sulphur,  Acids  of.    See  Sulphuric  Acin  and  Sul- 

III  \  ns. 

Sulphuretted  Hydrogen,  called  also  Ilydrosul- 
phuric  Acid  ami  Sii'lphohyilric  Acid  [Fr. acids  sulf- 
hydrique  ;  Ger.   Sckweft  Iwasserstoff,  or  HydrothionsUurt  ], 

a  gas,  of  composition  HgS,  which  seems  to  be  a  parallel 
compound  to  water,  HgO,  and  might  therefore  be  expected 
to  perform  similar  or  parallel  functions,  but  this  latter  has 
not  yet  been  (dearly  shown.  The  _'as  was  first  discovered 
by  Rouelle  the  younger,  but  Scheelc  first  ascertained  its 
nature  and  properties.  Sulphuretted  hydrogen  i-  emitted 
naturally  by  mineral  springs  and  from  volcanoes,  and,  in 
combination  with  ammonia,  is  evolved  in  the  putrefaction 
of  animal  and  vegetable  matters.  The  smell  of  rotten 
c.'L'-  and  that  of  a  privy,  generally  attributed  to  sulphur- 
etted hydrogen  itself,  are  due  chiefly  to  the  compound  it 

forms    with    ammonia    or   sttlphtdt    of   ammonium.       Artili- 

ciallv,  this  gas  is  prepared  by  the  action  of  a  dilute  mineral 

acid  <>n  certain  metallic  sulphides,  of  whieh  ferrom 
phide  of  commerce  i-  the  one  generally  employed,  though 
the  native  sulphide  of  •n>!lm--,,ii  may  also  be  used.  Cf  hy- 
drogen <i'.\<  be  passed  through  incited  sulphur,  this  00m- 
pound  is  formed;  ami  it  has  recently  been  asserted  that  a 
'  convenient  way  to  evolve  sulphuretted  hydrogen  For  Is 
boratory  use  is  to  melt  together  in  a  tlask  sulphur  and  fi-ir- 

W'hen  pure,  sulphuretted  hydrogen  is  a  ool 
gas,  of  an  intense  odor,  which  somewhat  recalls  that  of 
bitter  almonds  which  produces  immediate  vertigo  in  the 
ease  of  some  persons,  and  act-  as  a  deadly  poison  upon 
some  animals,  even  in  very  small  proportion.  Many  per- 
Boni  will,  however, inhale  it  in  diluted  form  without  much 

apparent  effect  for  a  considerable  time.  BO  that  it  cannot  be 

regarded  »s  necessarily  a  dangerous  poison   in  tho  < 
id'  mankind,  though  it-  unni  cesser^  inhalation  in  quantity 
ought  to  be  avoided.     The  density  ol  the  gai  is  i  175,  air 

being    unity.       Kara  lay    reduced    it    by    eomprc-      >n    U)    .i 
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liquid  whose  density  lie  give?  as  about  .9.  The  solubility 
of  the  gas  in  water  i-  given  by  Bnnaen  as  4.."7  percent,  of 
ii.  rolume  at  freezing,  and  about  3 .2  pet  cent,  at  normal 
temperature.  Aloohol  takes  up  about  three  to  four  times 
as  much  as  water.  It  is  combustible,  with  a  blue  flame, 
burning  to  water  and  eulphurous  dioxide.  This  gas  is  a 
very  important  reagent  in  the  laboratory  for  precipitating 
metals  from  their  solutions  in  processes  of  analysis,  anil  in 
man;  processes  of  preparation  of  organic  compounds  in 
pore  state:  particular!;  in  eases  of  organic  acids,  which 
are  Srst  converted  into  lead-salts,  to  bo  decomposed  after- 
ward bj  sulphuretted  hydrogen.  Henry  Wtrtz. 

Sulphur  Fork,  p. -v.  and  tp.,  Lafayette  co.,  Ark.  P. 
1570. 

Sul'phnric  Acid  and  Sulphates.  Sulphuric  acid 
is  called  also  ■■*'l  ■■/  riiri,,l.  from  its  having  been  originally 
obtained  by  distillation  from  vitriol,  or  sulphate  of  iron 
(Fr.  firiilr  mlfurique  :  tier.  Schweft  UUure  or  1  irrtofcaure). 
This  acid  was  probably  known  to  the  Arabian  proto-ehem- 
ists.  Basil  Valentine,  however,  is  the  first  known  author 
who,  writing  in  the  fifteenth  century,  mentions  the  making 
of  sulphuric  acid  by  distilling  iron-sulphate.  The  manu- 
facture by  burning  sulphur,  as  now  practised,  was  intro- 
duced in  England  by  Dr.  Roebuck  about  1720.  The  gen- 
eral method  is  to  burn  sulphur,  either  as  brimstone  or  in 
the  form  of  metallic  sulphides,  as  pyrites,  in  a  draught  of 
air,  which  is  passed  into  very  large  chambers  built  of  me- 
tallic lead,  where  the  sulphurous  oxide  gas  formed  by  the 
combustion  is  mixed  with  steam,  and  a  quantity  of  nitrous 
fumes  evolved  from  a  mixture  of  saltpetre  or  nitrate  of 
soda  with  sulphuric  acid.  The  oxides  of  nitrogen  convert 
the  SOa  into  S03,  the  complete  reaction,  with  nitric  perox- 
ide, being  as  follows  : 

Oil  nr  Nitric 

vitriol.  dioxide. 

N204  +  2S02  +  2H20  =  2(H2S04)  -f  >  ,<  >_.. 
The  gas  NgOg,  however,  combines  again  at  once  with  oxy- 
gen present  in  the  excess  of  air,  to  form  the  red  gas  N2O4 
once  more,  which  again  reacts  with  more  SO2.  so  that  the 
operation  of  a  limited  amount  of  nitrous  fumes  is  continu- 
ous* acting  as  a  carrier  of  oxygen  to  the  sulphurous  di- 
oxide without  consumption  of  its  own  substance.  More 
than  100,000  tons  of  oil  of  vitriol  are  now  annually  made 
in  this  way  in  England.  The  product  precipitates  with 
condensing  steam  upon  the  walls  and  floors  of  the  leaden 
chambers  as  diluted  sulphuric  acid,  which  is  then  concen- 
trated to  oil  of  vitriol — first,  in  pans  of  lead,  and  when  it 
has  become  strong  enough  to  attack  these,  the  boiling 
down  is  completed  in  large  stills  made  of  platinum.  (For 
further  details  regarding  this  important  manufacture,  which 
would  occupy  too  much  space,  the  works  upon  chemical 
technology  must  be  resorted  to.)  The  substitution  for 
native  sulphur,  in  this  manufacture,  of  the  less  expensive 
mineral  sulphides  of  iron  and  copper  has  made  much  prog- 
ress in  Europe  of  late  years,  notwithstanding  the  fact  that 
the  acid  thus  made  is  much  less  pure,  and  is  particularly 
liable  to  contain  arsenic  as  a  contamination,  which  renders 
it  especially  unfit  for  one  of  its  most  extensive  applications, 
that  of  making  fertilizers.  In  America,  on  the  contrary, 
the  utilization  in  this  way  of  our  mineral  sulphides  does 
not  make  much  headway;  and  this  notwithstanding  the 
fact  that  a  marked  feature  of  these  minerals  throughout  the 
Eastern  U.  S.  is  a  strange  and  generally  an  absolute  free- 
dom from  the  presence  of  arsenic.  The  present  writer 
urged  many  years  ago  that  the  highly  sulphurous  coal- 
seams — almost  useless  for  any  other  purpose — that  lie  in 
the  valley  of  the  upper  Monongahela  alone,  in  West  Vir- 
ginia, would  be  adequate  to  furnish  the  whole  region  of  the 
valleys  of  the  Mississippi  and  its  tributaries  with  cheap 
sulphuric  acid  for  agricultural  purposes,  altogether  free 
from  arsenic,  for  centuries  to  come.  These  ideas  do  not 
appear  to  have  attracted  any  notice  from  capitali-ts. 
Among  other  American  chemists,  SterryHunt  has  likewise 
urged  strenuously  a  similar  utilization  of  the  enormous 
beds  of  pyrites  so  abundant  throughout  the  Carolinas  and 
the  East  Tennessee  region. 

Sulphuric  acid,  or  oil  of  vitriol,  when  fully  concentrated, 
has  a  density  at  0°  C.  of  1.846.  It  is  an*  oily,  colorless, 
inodorous  liquid,  which  boils  at  620°  F.  and  freezes  at  —  31°. 
It  absorbs  water  rapidly  from  the  air,  being  one  of  the 
most  useful  agents  in  the  laboratory  for  drying  air  and  for 
absorbing  moisture  from  other  substances,  which  are  for 
this  purpose  simply  placed  in  a  confined  space  with  a  quan- 
tity of  oil  of  vitriol,  which,  through  the  medium  of  the 
air.  wilt  gradually  abstract  all  the  moisture  from  such  sub- 
stances. When  mixed  with  water,  great  heat  is  developed, 
with  a  great  condensation  of  the  molecules  of  the  water. 
The  writer  has  found,  as  a  result  of  certain  new  computa- 
tions, that  the  first  equivalent  of  water  thus  combined  with 
oil  of  vitriol  contracts  (after  cooling)  from  its  original 
equivalent  volume  of  IS  to  that  of  11.403.     The  vastness 


of  the  chemical  forces  involved  may  be  faintly  conceived 
when  we  consider  what  an  almost  incalculable  power  would 
be  required  to  compress  the  water  to  this  extent  mechan- 
ically. The  hydrate  thus  formed,  H2SO4.H2O,  may  be  crys- 
tallized by  cold,  and  is  hence  called  glacial  sulphuric  add. 
Its  density,  according  to  Wackenroder,  is  at  S°  C.=  1.7S4 
(theoretical  at  0°  =  1.799). 

tfordhausen,  or  Fuming  Sulphuric  Acid. — This  is  the 
acid  obtained  by  distilling  ferric  sulphate.  It  has  the 
composition  HjSsOft  and  is  considered  by  some  chemists  as 
containing  sulphuric  trioxide  SO3  or  as  H2SO4.SO3,  but 
this  seems  hardly  in  accordance  with  the  fact  that  it  crys- 
tallizes as  a  whole  in  transparent  crystals  at  zero.  When 
gently  heated,  however,  it  breaks  up  into  Sulphuric  Oxuir 
(which  see),  which  distills  over  and  condenses  as  a  solid 
body,  and  ordinary  oil  of  vitriol,  which  remains  behind  in 
the  retort.  Its  name  of  fuming  acid  comes  from  the  fact 
of  its  forming  white  fumes  in  the  air,  due  apparently  to  the 
evolution  of  vapor  of  SO3  even  at  ordinary  temperatures. 
Fuming  oil  of  vitriol  is  used  in  the  laboratory  for  dissolv- 
ing indigo  and  as  a  reagent  in  gas  analysis,  to  absorb  the 
illuminctnt  hydrocarbons  from  ordinary  coal-gas. 

}>ihit''<l  Sulphuric  Arid. — It  is  vcryuscful'in  chemical 
and  technical  operations  to  be  able  to  determine  the  strength 
of  a  dilute  acid  from  its  density  as  taken  with  the  hydrom- 
eter. The  following  figures  are  condensed  from  the  latest 
tabulated  determinations  of  densities  of  dilute  sulphuric 
acid  by  J.  Kolb  : 


Degrees  Baunie. 

Densities. 

SO3  in  100  parts. 

1 

1.007 
1.037 
1.075 
1.116 
1.162 
1.210 
1.203 
1.320 
1.383 
1.453 
1.530 
1.015 
1.711 
1.819 
1.842 

0.7 
4.7 
8.8 
13.2 
18.0 
23.2 
2S.3 
33.9 
39.5 
45.2 
51.0 
57.1 
63.8 
73.2 
81.6 

5 

in 

15 

20 

25 

30 

33 

40 

50 

no 

60 

Uses  of  Sulphuric  Acid. — Among  those  materials  and 
products  of  science  and  art  that  constitute  the  main  pillars 
of  modern  civilization  sulphuric  acid  occupies  incontestable 
a  first  rank.  Probably  none  other  except  the  metal  iron 
could  be  justly  ranged  with  it  in  this  regard.  This  will  ap- 
pear on  a  mere  enumeration  of  some  of  the  principal  products 
necessary  to  human  life,  health,  comfort,  luxury,  or  neces- 
sity which  are  dependent,  directly  or  indirectly,  upon  sul- 
phuric acid  as  an  essential  agent  in  their  production:  soda 
from  common  salt,  and,  through  this,  glass,  soap,  sodium, 
aluminum,  magnesium  ;  nitric  and  hydrochloric  acidn,  upon 
which  depend  the  arts  &f  refining  gold  and  silver  for  money 
and  jewelry,  with  the  eleetroplatt  r*s  and  photographer's  arts ; 
artificial  mineral  waters  ;  all  the  vegetable  acid*  and  nlka- 

loids  ;    <<hu»;    ammonia  ;    ultramarine;   the  aniline  colors ; 

bleaehing-powder ;  chrome  compounds ;  chloroform  and 
ether  ;  phosphorus  and  matches;  artificial  fertilizers  ;  and 
so  on  almost  without  end. 

Sulphates. — Among  the  compounds  of  sulphuric  acid  with 
metals  are  many  of  commercial  value  and  importance  which 
we  can  here  do  little  more  than  enumerate  in  part.  Many 
of  them  will  be  found  described  under  the  heads  of  the  dif- 
ferent metals. 

Aluminum  Sulphates. — Of  these  there  are  several  known, 
some  of  which  occur  as  native  minerals.  The  normal  sul- 
phate is  O^^Aln-lSI^O,  constituting  the  mineral  aln~ 
nogen.  The  alums  (see  Alum)  are  double  salts  of  normal 
aluminum-sulphate  with  the  sulphates  of  potash,  ammonia, 
or  soda,  containing  24  equivalents  of  crystal-water. 

Ammonium  Sulphate,  0.|S(  NUtte. — A  commercial  salt  of 
great  importance,  anhydrous,  not  deliquescent,  made  largely 
from  the  ammoniacal  liquor  of  the  gasworks,  and  used  as  a 
fertilizing  agent. 

Barium  Sulphate,  the  mineral  barite,  barr/tes,  or  heavy 
upar  (OtSBa). — Insoluble  in  water,  very  heavy;  densities, 
4.123  and  4.554.  The  source  of  most  commercial  barium 
compounds.  Is  ground,  purified,  and  sold  largely  as  a  pig- 
ment or  inferior  substitute  for  white  lead. 

Calcium  Sulphates  ;  the  mineral  anhydrite  is  (USCa.  It 
is  orthorhombic.  Minimum  and  maximum  densities,  2.911 
and  3.104.  Gypsum  (see  this  head;  also  Selexite)  has 
already  been  described. 

Cobalt  Sulphate  <  O^Co.ni^O').— The  mineral  bieberite. 

Copper  Sulphate  t  O4SCU.0H2O). — Blue  vitriol,  an  import- 
ant commercial  salt.     Crystals  triclinic. 

Iron  Sulphate*  (CiSFe.THjO). — -Copperas  or  green  vitriol. 
A  large  article  of  commerce.     Crystals  monoclinic.     This  is 
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ferrous  sulphate.  Ferric  sulphate  (normal)  is  OjaSsFes.OHaO, 
as  tho  mineral  coquimbite.  There  arc  many  basic  ferric 
sulphates. 

tend  Sulphate  (04SPb). — Tho  mineral  anglerite.  Splen- 
did orthorhombio  crystals.  Minimum  and  maximum  densi- 
ties, 6.2  and  6.42. 

Magnesium  Sulphate,  Epsom  Salt  (0iSMg.7IIa0).  See 
Magnesia, 

Manganese  Sulphate  (O^SMg.THjO). — Monoelinic,  like 
green  vitriol. 

Mercury  Sulphates. — Mercurous  sulphate  is  O4SHE2,  and 
mercuric  sulphate  is  04>SHg.  The  former  is  insoluble,  like 
calomel  or  mercurous  chloride;  the  latter  soluble,  like  cor- 
rosive sublimate  or  mercuric  chloride.  The  mercuric  salt 
is  obtained  by  boiling  mercury  with  oil  of  vitriol. 

Nickel  Sulphate  (OiSNi.VHsO),  —  Very  beautiful  green 
crystals,  right  rhombic  and  isomorphous  with  Epsom  Bait. 
This  salt,  of  much  commercial  importance  now  by  reason 
of  its  huge  use  in  nickel-plating,  is  liable  to  contain  iron 
and  copper  as  impurities,  both  wholly  destructive  to  its 
usefulness.  In  1858  the  present  writer  published  a  general 
method  of  separating  iron  from  sulphates,  including  sul- 
phates of  nickel,  copper,  and  others,  by  oxidizing  tho  iron 
to  ferric  oxide  and  then  precipitating  with  baric  carbonate. 
The  French  chemist  Terrell  in  1875,  apparently  unaware 
of  the  previous  publication  eighteen  years  before,  brought 
forward  this  device  as  new.  The  writer's  mode,  specified 
in  L85S,  for  oxidizing  the  iron,  boiling  with  dioxide  of  lead, 
was  much  in  advance  of  Terrell's  recent  specifications. 
Copper  must  bo  separated  by  precipitation  with  metallic 
iron  before  boiling  with  the  lead  dioxide. 

Potassium  Sulphate  (O4.SK2). — A  hard  anhydrous  salt, 
crystals  trimetric;  minimum  and  maximum  densities,  2.423 
and  2.SSS.  Much  less  soluble  than  other  potash-salts  gen- 
erally. Water  at  0°  C.  dissolves  but  8.36  per  cent.  It  is  a 
considerable  article  of  commerce  now  for  fertilizing  pur- 
noses,  for  which  it  has  great  power. 

Silver  Sulphate  ((>4SAg2). — Trimetric  crystals,  turned 
green  by  light.  Requires  as  much  as  200  parts  of  cold 
water  for  solution. 

Soda  Sulphate,  Glauber' s  Salt.     See  Soda. 

Strontium  Sulphate  (O^SSr)  forms  the  beautiful  mineral 
eoslestine  ;  trimetric.  Densities,  minimum  and  maximum, 
8.589  and  3.992. 

Uranium  Sulphate  (06SU-2.3H20). — Small  lemon-yellow 
p  r  1  - 1 1 1 s . 

Zinr  Sulphate  (0*SZn.7H20),  White  Vitriol,  also  the 
mineral  species  tjoslarite. — Orthorhombic  and  isomorphous 
with  nickel-sulphate  and  Epsom  salt.      Henry  Wurtz. 

Sulphuric  Ether,  an  incorrect  name  given  to  ordi- 
nary Ether  (which  see),  which,  though  made  usually  with 
the  agency  of  sulphuric  acid,  contains  neither  this  nor 
sulphur  in  any  form.  It  is  usually  regarded  as  an  oxide 
of  the  hypothetical  alcohol-radical  ethyl,  as  diethylic  ox- 
ide, or  2(CaHs)Oj  bat  under  VOLUMES,  Molkcul  ui,  proofs 
arc  presented  that  it  has  the  constitution  Hs<  >.4HiC. 

Hexry  Wurtz. 

Sulphuric  Oxide  (SO3),  called  also  Sulphuric  Tri- 
oxide,  Sulphuric  Anhydride,  Anhydrous  Sul- 
phuric Acid.  Sulphurous  oxide,  SOj,  mixed  with  oxy- 
gen and  subjected  to  electric  sparks,  will  form  SO3,  but  it 
is  generally  obtained,  as  mentioned  under  SULPHURIC  Ann, 
by  distilling  the  fuming  or  Xordhausen  acid.  It  condenses 
in  crystalline  needles,  snow-white,  resembling  asbestos  : 
has  a  peculiar  toughness.  It  melts  at  about  61°  P.,  and 
boils  at  95°.  Density  variable,  there  being  doubtless  sev- 
eral allotropes.  The  approximate  range  is  from  1.94  to  2. 
It  combines  greedily  with  water  with  a  hissing  noise,  form- 
ing oil  of  vitriol  or  its  hydrates.  Hknry  WURTZ. 

Sulphur,  Medicinal  Uses  of.  Taken  internally,  sul- 
phur produces  little  effect  beyond  that  of  a  mild  and  some- 
what slow  laxative.  Externally,  applied  in  the  form  of 
ointment,  it  is  a  powerful  parasiticide,  principally  em- 
ployed to  kill  the  little  insect  that  produces  the  itch  dis- 
ease. Potassium  sulphide  is  a  sharp  irritant,  and  in  large 
dose  internally  a  corrosive  poison.  It  may  be  used  instead 
of  tho  simple  sulphur  ointment  as  a  local  remedy  in  itch  , 
and  in  other  skin  diseases,  and  dissolved  in  water  as  a 
bath  is  used  in  skin  disease  and  in  had  poisoning. 

LnwAiin  Cruris. 

Sulphurous  Acid  and  Sulphites.  Sulphurous  di- 
oxide  gas,  passed    into    water,  forms    sulphurous    acid.      A 

crystalline  hydrate,  OaSH2.8H20,  wo€  obtained  by  Pierre. 

hopping  obtained   the  pure   acid,  OsSHfa  in   cubical   ens 
tals  ;  density  not  determine. 1.    Sulphurous  acid  i-  a  Strong 
reducing  agent.     It  deoxidizes  iodic,  arsenic,  chromic,  and 
permanganic    acids    and    chloride    of    gold,    precipitating 
metallic  gold  from  the  latter. 

Sulphites, — Of  these  tho  sulphites  of  calcium  and  of 
sodium  only   are  of    much   practical   interest,   they   being 


prepared  commercially  to  some  extent  for  bleaching  pur- 
poses and  for  the  prevention  of  fermentation  of  wines, 
syrups,  and  other  organic  liquids.  There  are  two  tsoda- 
salts — one  neutral,  OgSNaj,  and  one  acid,  OaSNaH.  The 
latter  is  obtained  as  a  crystalline  precipitate  on  cooling  a 
warm  solution  of  sodic  carbonate  which  has  been  super- 
saturated with  sulphurous  oxide  gas.  This  gall  18  used  in 
the  laboratory  as  a  reagent.  Hi  nrv  Wi  btz. 

Sulphurous  Oxide,  or  Dioxide  (SOa),  also  called 
Sulphurous  Anhydride  [Fr.  acidx  sulfureux;  Ger. 
Schweflige  Saure],  the  gaseous   substance  formed   by  the 

combustion  of  sulphur  in  the  air.  Kwn  in  pure  oxygen 
the  same  compound  is  formed.  It  i-  emitted  by  volcanoes. 
It  may  be  obtained  artificially,  in  a  pure  state,  by  heating 
oil  of  vitriol  with  some  metal-,  copper  and  mercury  being 
among  these.  Sulphate  of  the  metal  and  water  arc  at  the 
same  time  formed:  Hg  .  l'i  1 i,S  II _.j  _.  0*SHg  +  2HjO  4  80* 
It  is  also  obtainable  pure  by  heating  together  sulphur  and 
sulphuric  trioxide.  SOg,  in  one  limb  of  a  sealed  U-tube. 
1 1  then  appears  as  a  liquid,  condensed  by  the  pressure,  in 
the  other  limb.  Sulphurous  oxide  gas  ifl  colorless,  with 
the  well-known  Buffocating  odor.  Bunsen  gives  its  den- 
sity as  2.21122  (air  being  I  ).  and  its  solubility  in  water  as 
about  69  per  cent,  of  the    volume  of  the    latter  at   zero,  and 

i  1  per  cent,  at  normal  temperature.  Alcohol  at  zero  takes 
up  nearly  live  times  as  much  as  water.  A  pressure  of  about 
three  atmospheres,  or  the  cold  of  snow  and  salt,  condenses 
it  to  a  liquid  of  density  I.lilll  at  zero,  as  shown  by  vol- 
umic  molecular  computation,  which  at  the  same  time 
proves  it  to  be  S2O4.  This  liquid  produces  BO  much  cold 
in  its  evaporation  as  to  freeze  water  when  poured  upon  it. 
Sulphurous  oxide  has  strong  bleaohing-power  over  most 
vegetable  colors,  and  is  therefore  used  for  bleaching  straw, 

wood,  etc.  Henry  Wurtz. 

Sulphur  Springs.    See  Water. 

Sulphur  Springs,  tp.,  Calhoun  co.,  Ala.     P.  560. 

Sulphur  Springs,  tp.,  Montgomery  co.,  Ark.    P.  192. 

Sulphur  Springs,  tp.,  Polk  co.,  Ark.     P.  70S. 

Sulphur  Springs,  tp.,  Searcy  co.,  Ark.     P.  226. 

Sulphur  Springs,  tp.,  Johnson  co.,  111.     P.  1197. 

Sulphur  Springs,  tp.,  .Morgan  co.,  III.     P.  627. 

Sulphur  Springs,  p. -v.  and  tp.,  Henry  CO.,  End.  P.  246. 

Sulphur  Springs,  tp.,  Cleaveland  co.,  X.  C.    I*.  1222. 

Sulphur  Springs,  tp.,  Rutherford  co.,  N.  C.     P.  967. 

Sulphur  Springs,  p. -v.,  cap.  of  Hopkins  co.,  Tex.,  has 
4  churches,  5  schools,  Masonic  and  Odd  Fellows'  lodges,  2 
newspapers,  '.'•  cotton-gins,  ."J  Houring-mills,  and  1  foundry. 
There  are  several  sulphur  springs.     P.  921, 

Foster  &  Kii.kv,  Kns.  "(J  \/ii  u;." 

Sulphur  Springs,  tp.,  Carroll  co.,  Va.     P.  1846. 

Sulpi'cians,  a  Roman  Catholic  congregation  of  mis- 
sionary priest-  founded  in  Paris  in  101-  bj  Lbbe*  J.  J. 
Olier.  They  were  confirmed  in  1645.  They  have  quite  a 
number  of  European  and  a  few  Lmerioan  bouses.  Their 
chief  work  is  the  training  of  ]  "1111-  meu  for  the  priesthood. 
They  arc  properly  called  the  Congregation  of  St.  Sulpiee, 
from  the  parish  where  first  organized. 

Sulpi'cius  Seve'rus,  b.  in  Aquitania  about  363  A.  D., 
though  the  precise  date  is  not  known,  lie  was  descended 
from  a  noble  family,  and  in  bis  youth  had  a  career  of  dis- 
tinction at  the  bar  and  in  public  life  open  belt. re  him.  The 
LOSS  of  his  wife,  to  whom  he  was   greatly  attached,  led  him 

to  abandon  the  career  on  which  he  had  entered  about  392 

A.  i>..  and  to  give  himself  up  to  solitude  and  religious  med- 
itation. He  entered  the  Church ;  became  a  presbyter  and 
a  devoted  admirer  of  St.  .Martin  of  fours,  whose  life  ho 
wrote.  The  date  of  his  death  is  not  known,  but  it  was 
some  years  alter  4tll(.  His  ohief  writings  are — Hietoria 
Sacra,  or  Chronica .in  two  book-,  from  the  Creation  to  a.  I>. 
400  j  Vita  S.  Martini  Epiacopi  tt  Confessoris  j  Tres  Epie- 
!,./.,.  all    relating   t"   hia    patron    St.   Martin,  and   a  sort   of 

continuation  of  the  /.//<■,•  Dialogi  duo  (in  some  editions 
tree);  to  these  are  aided  Epiatolat  Septem,  though  doubt 
fully  asoribed  t  >  Snlpioius.  The  best  editions  of  his  cot 
looted  works  are  that  of  Do  Prftto  (2  vols.  It".  Verona, 
1711  54)  and  that  of  Halm  [Vienna,  I860,  8vo),  in  which 
the  seren  doubtful  epistles  are  given  as  an  appendix. 

II.  Drislrr. 

Sul,  Rio  Grande  do.     Sec  Hio  (In  win:  no  Sir. 

Sul  tail  [  Arab.,  *•  mighty  "],the  title  ordinarily  given  to 
the  hereditary  ruler  of  the  Ottoman  empire  It  is  a! 
romed  by  other  Bfohommedan  monarohs,  Bucfa  as  the  rulers 
of  Uheen,  Zanzibar.  Borneo,  the  Maldive  Wands,  etc. 
Most  of  the  numerous  minor  sultanates  are  over  Atriean 
and  Malay  states. 

Sulu  Islands.     Sec  So  u.oo  Islands. 
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SI  MACH— SUMATRA. 


Su'mach,  or  Sumac  [Arab,  eummak],  the  common 
name  for  plants  "1'  the  genus  Rhus,  which  includes  the 
cashew,  mango,  and  other  tropical  fruits.  In  the  U.  S. 
there  a  :  about  twelve  species  of  sumachs,  all  of  which  arc 
shrubs  or  small  trees;  of  these  the  most  common  is  the 
well-known  Bmooth  sumach  (Rhus  glabra),  which  is  often 
found  covering  la  :  '  '  of  barren  ground,  where  it 
Crows  to  a  height  of  from  two  to  twelve  feet,  with  leaves  a 
foot  lon».  The  ycllowish-grcen  Sowers  appear  in  June, 
an  I  hive  a  fragrant  odor.  The  fruit  is  in  dense  orimson 
cluster  with  ;i  velvety  appearance  and  a  pleasant  arid 
Savor;  the  leaves  arc  among  the  earliest  to  take  on  their 
autumn  colors  of  yellow  and  scarlet.  The  stag's-horn 
sumach  1  A',  typhina)  sometimes  reaches  the  height  of  thirty 
feet,  an  1  i^  readily  distinguished  by  the  soft  down  at  the 
extremity  of  the  branches.  The  dwarf  or  mountain  sumach 
i/:.  copallina)  is  rarely  more  than  six  or  eight  feet  high, 
with  dark  shining  leaves,  which  in  autumn  become  a  rich 
purple.  A  still  more  diminutive  species  (/?.  pttmita),  erro- 
neously  supposed  to  be  poisonous,  is  found  in  the  pine 
barrens  from  North  Carolina  southward.  The  fragrant 
sumach  (R.  aromatica)  ranges  from  Vermont  to  Florida, 
and  as  far  westward  as  the  Rocky  Mountains;  its  leaves 
arc  among  those  which  are  smoked  by  the  Indians  in  lieu 
of  tobacco  under  the  name  of  killikinick.  The  Toxicoden- 
dron group  of  the  sumach  family  includes  two  species,  with 
white  or  dun  berries  and  a  very  poisonous  foliage.  One  of 
these,  the  poison  oak  or  poison  ivy  (R.  toxicodendron),  has 
leaves  of  three  leaflets,  flowers  in  loose  slender  panicles, 
fruit  smooth  and  of  a  pale  brown,  and  is  abundant  in  most 
shady  places,  sometimes  erect  and  sometimes  creeping  or 
climbing;  it  is  highly  poisonous  to  many  persons  upon 
contact,  while  others  are  not  affected  by  it.  The  poison 
sumach,  poison  elder,  or  poison  dogwood  [R.  venenata)  is  a 
beautiful  shrub,  from  six  to  eighteen  feet  high,  found  from 
Canado  to  Louisiana;  the  fruit  is  greenish-white,  hanging 
in  loose  clusters;  the  juico  is  milky,  and  dries  to  a  black 
varnish;  it  is  still  more  poisonous  than  the  preceding 
species.  The  sumach  of  commerce  formerly  consisted  of 
the  leaves  of  the  R.  eoriaria,  closely  resembling  our  stag's- 
horn  sumach,  which  is  largely  cultivated  in  Sicily,  and 
used  in  tanning,  dyeing,  and  calico-printing;  but  it  has 
been  proved  that  our  native  sumachs  are  quite  as  valuable, 
and  the  collection  and  preparation  of  the  leaves  has  become 
an  important  industry  in  some  parts  of  the  South.  The 
Japan  wax  is  yielded  by  the  R.succcdanen.  being  prepared 
from  the  white  coating  of  the  seeds  within  the  capsules. 
The  Japanese  lacquer  is  prepared  from  the  juice  of  R.  ver- 
nxcifera,  a  shrub  closely  resembling  our  poisonous  sumach. 
The  Chinese  galls  are  the  result  of  the  deposition  of  the 
eggs  of  an  insect  on  the  leaf-stalks  and  young  shoots  of  R. 
semialata,  and  are  largely  imported  into  England  for  dye- 
ing and  tanning  purposes. 

Sumarokoff  (Alexei  Petrovitch),  b.  at  Moscow  Nov. 
14,  171S:  founded  the  first  Russian  theatre  in  St.  Peters- 
burg, and  wrote,  besides  lyrical  poems  and  epics,  a  number 
of  tragedies  and  comedies  which  found  favor  both  at  the 
court  and  among  the  people.  I).  at  Moscow  Oct.  13,  1777. 
His  works  (10  vols.,  17S7)  have  been  several  times  reprinted. 

Suma'tra  (when  Australia  is  not  reckoned),  the  third 
largest  island  of  the  earth,  extends  from  N.  W.  to  S.  E., 
between  hit.  5°  45'  N.  and  5°  55'  S.,  and  between  Ion.  90° 
40'  and  105°  5'  W.,  divided  by  the  equator  into  two  equal 
parts.  Its  area  has  been  computed  at  109,533  sq.  m.,  its 
population  at  2,000,000.  Through  its  whole  length  it  is 
traversed  by  a  mountain-range,  Boukit  Barissan,  which 
reaches  its  greatest  height,  0655  feet,  in  Ophir,  in  lat.  0° 
4V  N.,  Ion.  100°  1'  E.  The  range  runs  as  a  narrow  ridge 
nearer  to  the  western  than  to  the  eastern  coast;  a  true 
mountain-region  is  formed  only  in  the  centre  of  the  island, 
where  some  ranges  run  transversely.  The  principal  rocks 
are  granite,  syenite,  gneiss,  mica-slate,  and  red  sandstone, 
none  of  which  are  found  in  Java,  whose  geological  and 
chorographical  formation  is  entirely  different  from  that  of 
Sumatra.  Six  volcanoes  are  known,  situated  near  the 
equator.  The  south-eastern  part  is  rich  in  streams,  navi- 
gable even  for  large  vessels  far  into  the  interior.  These 
streams  carry  large  masses  of  mud  and  earth  to  the  sea, 
the  result  of  which  is  a  considerable  extension  of  the  coast- 
line: at  the  same  time  the  surface  of  the  island,  like  that 
of  Java  and  Borneo,  appears  to  be  rising  slowly,  but  stead- 
ily. The  several  river-systems  are  connected  with  each 
other  by  arms  and  canals,  and  on  the  banks,  in  the  midst 
of  a  luxuriant  vegetation,  stand  the  towns  and  villages. 
The  climate  is  different  in  the  different  parts  of  the  island, 
but  generally  it  is  healthy,  with  the  exception  of  the  low 
coast-regions  to  the  W.  The  heat  varies  on  the  coast  be- 
tween S2°  and  86°  F.,  and  at  an  elevation  of  from  2500  to 
3000  feet  between  04°  and  73°;  these  highlands  are  cele- 
brated for  their  healthy  climate.    The  monsoon-  are  not  so 


steady  and  regular  here  as  elsewhere.  The  dry  season  lasts 
N.  of  the  equator  from  October  to  May,  and  S.,  from  the 
end  of  April  to  the  end  of  October.  The  natural  produc- 
tions of  Sumatra  are  more  varied  and  more  abundant  than 
those  of  any  other  island  in  the  archipelago.  Of  metals, 
gold,  iron,  copper,  and  tin  occur;  brown  coal  occurs,  but 
anthracite  is  not  found.  The  development  of  the  vegetable 
kingdom  is  grand.  Rice  forms  the  principal  food,  then 
sago,  beans,  and  roots  (varieties  of  jolichos,  batatas,  and 
dioscorea).  The  most  palatable  among  the  fruits  arc  the 
mangostecn,  durian,  rambutan,  rambei,  pisang,  pineapples, 
etc.,  many  of  which  thrive  only  here,  and  cannot  be  intro- 
duced into  other  countries.  Of  the  species  of  trees,  the  Si- 
deroxulon  (justly  called  knyu  ("  wood  ")  best  ( iron  '*) ;  that 
is,  "iron-wood")  yields  the  best  wood  for  shipbuilding,  it 
being  so  hard  that  it  blunts  the  sharpest  arrow;  teak  is  not 
found.  The  most  important  plants  entering  into  commerce 
are  cotton,  black  pepper,  caoutchouc,  benzoin,  gutta-percha, 
various  dyestuffs,  and  camphor,  for  which  the  island  was 
celebrated  among  the  ancients.  The  Dutch  have  introduced 
coffee,  tobacco,  and  cacao  ;  the  nutmeg-plantations  will  not 
thrive.  The  fauna,  Indian  in  its  general  character,  corre- 
sponds nearer  to  that  of  Borneo  than  to  that  of  Java.  Of 
mammals  there  are  SO  species,  among  which  arc  the  ele- 
phant, rhinoceros,  tapir,  tiger,  panther,  and  bear;  among 
the  ruminants,  the  Ccrvus  cauiiius  is  noticeable;  among  the 
many  species  of  apes  are  the  orang-outang  and  two  other 
anthropoids,  the  sianiang  [Siamanga  eymlacttjla)  and  the 
wau-wau  {Hylobatea  variegattts);  the  buffalo  occurs  both 
in  a  wild  state  and  domesticated;  the  horse  is  small,  but 
vigorous,  adapted  to  a  mountain  country.  The  population, 
formerly  estimated  at  5,000,000,  but  recently  computed  at 
11  to  the  sq.  m..  belongs  to  the  Malayan  race,  with  the  ex- 
ception of  25,000  Europeans,  mostly  Dutch,  some  Chinese, 
and  other  Asiatic  races.  Of  the  native  population,  the 
Malays  proper  form  the  majority.  Sumatra  was  their  cra- 
dle as  a  nation  ;  in  the  interior  they  founded  the  empire  of 
Manang-Kaban,  once  very  powerful.  Next  to  them  the  Bat*- 
taks  are  the  most  important  division  ;  they  formerly  inhab- 
ited the  country  N.  of  lat.  1°  X.,  but  now  the  population  of 
Achin  has  separated  from  them,  and  they  themselves  have 
decreased  in  number,  and  are  crowded  together  in  a  small 
space.  The  Orang  Koabos  live  in  the  forests;  in  physical 
respects  they  do  not  differ  from  the  other  inhabitants  of  the 
island,  but  they  arc  uncivilized,  though  harmless  ;  they  arc 
agriculturists.  The  Malays  are  all  Moslems ;  they  write 
their  sonorous  language  with  Arabic  letters,  have  a  com- 
prehensive literature,  devote  themselves  less  to  agriculture 
than  to  commerce,  navigation,  and  occasionally  to  piracy, 
and  are  well  versed  in  several  kinds  of  trade,  especially  in 
the  manufacture  of  arms.  With  respect  to  their  character 
they  are  said  to  be  unreliable,  treacherous,  and  addicted  to 
sensual  enjoyments.  The  Battaks  are  fetich-worshippers 
and  addicted  to  cannibalism — a  custom  which  the  Dutch 
have  tried  in  vain  to  abolish. 

History. — The  oldest  history  is  very  obscure.  Remains 
of  Hindoo  temples  and  Indian  idols,  and  the  introduction 
into  the  language  of  numerous  words  belonging  to  the  San- 
skrit, show  that  the  communication  with  Hindostan  must 
at  one  time  have  been  very  intimate.  The  celebrated  his- 
torical work,  Souldlat  or  Sal&thin,  is  very  untrustworthy; 
a  reliable  chronology  does  not  begin  until  the  introduction 
of  Islam.  Ptolemy  calls  the  island  Aurea  Chrrsoncsus, 
the  Arabs  Fantaaur  j  the  name  Sumatra  occurs  in  1330, 
used  of  the  city  of  Samatrah.  The  Arabs  visited  Sumatra 
about  SfiO  A.  n. ;  Islamism  was  introduced  into  Achin  in 
1205;  the  Venetian  merchant  Marco  Polo  landed  herein 
1200,  the  Portuguese  under  Alvaro  Talesso  in  1500,  the 
Dutch  in  1507 :  an  English  squadron  appeared  before 
Achin  in  1002.  At  that  time  the  island  consisted,  in  po- 
litical respects,  of  three  principal  divisions — the  southern 
part,  called  Batangharie,  comprised  the  present  Dutch 
residences  of  Palembang,  Lampong,  and  Bencoolen,  and 
was  subject  to  Java;  the  central  part  was  occupied  by  the 
Malayan  empire  of  Manang-Kaban;  the  northern,  called 
collectively  Battak,  comprised  the  countries  of  the  Battaks, 
besides  Achin,  Pedir,  etc.,  on  the  north-eastern  coast.  The 
Dutch  East  Indian  Company,  founded  in  1602,  rose  rapidly 
to  a  great  commercial  and  political  power.  In  1618  it  es- 
tablished settlements  on  the  E.  coast;  in  1046  at  Salida  on 
the  W.  coast;  between  166-4  and  1670  it  extended  its  power 
by  treaties  with  the  minor  chiefs  and  with  the  empire  of 
Manang-Kaban,  which  now  began  to  decay.  England 
tried  to  compete  with  Holland,  and  succeeded  on  the  W. 
coast,  but  was  compelled  in  1783  to  return  all  its  posses- 
sions in  Sumatra  to  Holland.  In  1811  it  once  more  occu- 
pied the  island,  but  by  the  treaty  of  Mar.  17,  1824,  it 
exchanged  all  its  possessions  in  the  archipelago  for  the 
Malayan  peninsula,  and  thus  Holland  became  the  only 
European  power  holding  dominion  in  Sumatra.  Between 
1819  and  1S45  the  Dutch  made  war  on  the  adherents  of  the 
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religious  sect  Orang-Padri;  they  succeeded,  and  trans- 
formed the  W.  coast  into  the  richest  and  most  profitable 

province — an  achievement  which  was  chiefly  due  to  (Jen. 
Michiels,  who  fell  in  1849  in  the  island  of  Bali.  Tn  lsii'J- 
40  war  was  waged  against  Achin  ;  it  succumbed,  but  con- 
tinued to  harass  the  Dutch  as  their  most  inveterate  enemy. 
An  incorrect,  wording  of  the  treaty  of  1824  made  it  uncer- 
tain whether  England  could  lay  claims  to  Achin  oi  not, 
but  an  additional  treaty  of  1 S7  I  gave  Holland  free  hands, 
and  she  made  no  delay,  but  declared  war  immediately 
against  Achin  on  account  of  piracy  and  anthropophagy. 
In  the  beginning  the  Dutch  were  defeated j  the  war  had 
been  commenced  in  the  wrong  season  and  with  an  inap- 
propriate force.  But  in  the  summer  of  IS7.",,  Van  Suiclen 
received  the  command,  and  then  success  followed  success. 
At  present,  Holland  possesses  in  Sumatra  more  than  one- 
half  of  the  whole  area,  with  a  population  of  I  ,ii;;u,iM)0. 
This  part  of  the  island,  now  perfectly  subdued,  consists  of 
the  government  of  the  W.  coast  of  Sumatra,  with  its  cap- 
ital. Padang,  and  a  population  of  950,000  ;  the  residency 
of  BenOOOlen,  capital  of  the  same  name,  and  a  population 
of  130,000;  the  residency  of  Lanipong,  with  a  population 
of  100,000,  capital  Telok-Betong J  and  the  residency  of 
Palembang,  with  a  population  of  450,000,  capital  l'alem- 
bang.  Holland  also  exercises  authority  over  the  kingdoms 
of  Jambi,  Indragiri,  Siak,  and  the  minor  states  of  Arsahan, 
Deli,  Serdang,  etc.,  on  the  E.  coast.  The  extension  of  the 
Dutch  authority  to  these  regions  took  place  in  1863—65. 
The  chiefs  are  very  closely  watched  by  the  Dutch  officials, 
and  restrained  from  all  arbitrary  use  of  their  power.  In- 
dependent, and  neither  directly  nor  indirectly  subject  to 
Dutch  authority,  are  Achin,  the  country  of  the  Battaks, 
and  the  small  district  of  Korintji  in  the  eastern  part  of 
Jambi.  In  Korintji  tho  interior  relations  arc  peaceful, 
equitable,  and  not.  unhappy.  The  same  is  the  case  in  the 
country  of  the  Battaks.  One  would  rather  like  to  see  them 
continue  independent,  were  it  not  for  the  anthropophagy 
still  existing  in  them  both.  In  Achin,  on  tho  contrary, 
there  has  reigned  for  more  than  a  century  a  state  of  affairs 
which  cannot  bo  better  described  than  as  a  continuous 
struggle  between  anarchy  from  below  and  despotism  from 
above,  now  the  one,  now  the  other  getting  the  upper  hand, 
but  the  populace  suffering  equally  in  either  case.  In  spite 
of  all  the  great  moral  blemishes  ascribed  to  them,  the 
Battaks  surpass,  nevertheless,  the  other  tribes  of  Sumatra 
in  courage,  valor,  and  enterprise.  It  can  hardly  be  doubted 
that  they  would  improve  greatly,  both  in  moral  and  ma- 
terial respects,  under  the  Dutch  sceptre,  especially  if  at 
the  same  time  their  capital  could  be  made  prosperous. 
The  influence  of  European  civilization  would  reach  tho 
independent.  Battaks  more  rapidly  and  with  greater  effect 
from  Achin  than  from  the  distant  Dutch  government  of 
the  W.  coast  of  Sumatra,  and  thus  anthropophagy  among 
the  Battaks  be  sooner  destroyed.         K.  ScnLAGlXTWFlT. 

Sumba'ua,  an  island  of  the  Malay  Archipelago,  is 
bounded  N.  by  the  Java  Sea,  S.  by  the  Indian  Ocean,  W. 
by  the  Strait  of  Allass,  separating  it  from  Lombok,  and  E. 
by  the  Strait  of  Sappi,  separating  it.  from  Florcs.  Area, 
estimated  at  6000  bo-,  m. ;  pop.  at  80,000.  It  is  high, 
mountainous,  and  vulcanic.  The  still  active  volcano  Tom- 
boro,  on  the  N.  coast,  8U40  feet  high,  caused  a  terrible 
destruction  by  its  eruption  in  1816;  the  ashes  fell  in  Su 
matra,  840  miles  distant,  and  in  a  large  part  of  the  island 
itself  all  vegetation  was  completely  destroyed.  The  sea. 
also  rose  and  swept  away  men  and  bouses.  More  than 
12,000  people  ate  said  to  have  lost  their  lives.  Anothoi 
eruption,  less  destructive,  occurred  in  1836.  The  principal 
products  are  gold,  sulphur,  saltpetre,  rice,  various  kinds  of 
wood,  and  a  fine  breed  of  horses.      The  inhabitant  •■,  olo   <  '  ■ 

allied  in  habits  and  manners  to  those  of  Celebes,  live  in 
si\  states  which  arc  under  Dutch  authority — namely,  Tom- 
boro  and  Sumbawa  on  the  X.  coast:  Pima  on  the  E.  coast, 
ffhe  e  the  Dutch  governor  resides;  and  Dompo.  Saugar, 
and  Papekafc. 

Slim'hul,  a  drug  imported   from  India  and    Hussia,  is 
the  roo(  of  some  unknown  plant,  probably  umbelliferous. 

Il  is  used  as  a  substitute  for  musk,  both  by  perfumers  and 
physicians.      If  has  very  nearly  the  odor  of  true  musk,  and 

a    :i  nerve  stimulant  it  appears  to  poa  ess  much  merit.    It 

is  but  little  used  in  the  1 I,  S. 

Summary  Proceedings,  in  law.  an-  proceedings  of 
various  kinds,  usually  judicial  in  their   nature,  for  the  pur 

nose  of  establishing  or  protecting  somo civil  righl  or  in. 

Bioting  some  penalty,  in  which  the  ancient  oomi i  Ian 

forms  and  met  hoi  is  are  disregarded,    is  the  name  indi    it   . 

they   are  intended   to   be  hi  let,  expeditious,  ine\pcnd\  c.  ate  I 

efficient,  and  to  avoid  tho  delay  and  (rouble  which  a  close 

adherence  to  the  customary  i lea  of  the  com  m  on  law  pre 

codure  neccssariiv  involves.   They  arc  ami  must  be  entirely 

of  statutory  origin,  and  in  prosecuting  them  tho  statutory 


provisions  both  as  to  form  and  purpose  must  be  accurately 
followed.  -The  number  and  objects  of  the  common-law 
actions  were  definitely  fixed:  all  their  steps,  including  tho 
commencement,  pleadings,  Issnes,  trial,  and  judgments, 
were  well  defined.  Summary  proceedings  differ  from  the  e 
actions  in  many  essential  features,  often  in  the  absence  of 
a  jury  trial,  or  in  dispensing  with  the  formal  pleading 
in  the  manner  of  commencement,  or  in  the  tribunals  before 
which  they  may  he  brought.  The  legislation  upon  this 
subject  greatly  varies  in  tin-  several  States,  and  the  number 
of  different  proceedings  is  large.  The  following  instances 
are  examples  of  the  forms  which  arc;  qnitfl  common:  A 
proceeding  by  which  a  landlord  may  dispossess  a  tenant 
who  holds  over  after  the  expiration  of  hi-  term  i.r  nlm  tails 
to  pay  his  rent;  a  proceeding  to  determine  the  title  to 
chattels  levied  on  under  execution  which  are  claimed  by  a 
third  person;  the  proceedings  by  which  railroad  companies 

and  other  corporations  may  acquire  land-  onder  the  right 
of  eminent  domain;  proceedings  after  an  execution  has 
been  returned  unsatisfied  to  discover  property  of  the  judg- 
ment debtor;  and  in  many  States  the  proceedings  for  for- 
cible entries  and  detainers,  and  those  to  enforce  mechanics' 
liens.  The  power  of  legislatures  to  authorize  summary 
proceedings  is  very  much  restricted  by  the  provisions  of 
the  State  constitutions,  which  preserve  the  jury  trial  in  all 
cases,  civil  or  criminal,  where  it  had  formerly  been  ased, 

and  which  require  "due  \ lese  of  law"  to  be  observed 

in  all  means  by  which  a  person  may  be  deprived  of  life, 
liberty,  or  property.     When   the  proceedings  established 

by  statute  \  Mate  these  const  it  ul a  I  guaranties,  the  statutes 

creating  them  are  void.  JoHfl  NoRTOS  POHBROY. 

Sum/mer*  the  warm  season  of  the  year,  astronomically 
including  the  period  between  the  vernal  and  autumnal 
equinoxes,  from  about  June  L'l  to  Sept.  1'2,  but  popularly, 
in  the  northern  hemisphere,  the  month fl  of  June.  duly,  and 
August;  in  the  BOUthem  hemisphere  the  summer  months 
are  December,  January,  and  February.  Within  the  tr< 
there  is  of  course,  strictly  speaking,  no  summer  season. 
Tho  so-called  " Indian  summer"  (see  Dark  Day,  in  Ap- 
pendix) is  a  period  of  warm  pleasant  weather  which  is 
usual  in  the  northern  parts  of  the  U.  S.  after  the  cessation 
of  tho  autumnal  Btorms,  often  continuing  for  many  weeks. 

Summer  Duck.     See  Wood  Duck. 

Sum'merfieUl,  p.-v.  and  tp.,  Dallas  CO.,  Ala.    P.  1  467. 

Suinmeriield,  p.-v.  and  tp.,  St.  (lair  oo.,  III.     P.  770. 

Summerfielcl,  tp.,  Monroe  CO.,  Mich.     P.  1464. 

Siiiiiiiii'ilicl,].  p.-v.,  Marion  tp.,  Noble  co..  0.    P.  I7U. 

Summer  field  (Jons),  b.  at  Preston,  England,  Jan. 
SI,  1798;  was  educated  at  a,  Moravian  seminary  ;  at  the 
age  of  fifteen  wenl  to  Dublin,  where  he  joined  the  Wcslejan 
society,  ami  became  a  preacher  in  I818j  came  to  America 
in  1821,  and  at  once  attracted  great  crowds  h\  hi-  rare 
eloquence,  first  in  New  York,  and  subsequently  in  Phila- 
delphia, Baltimore,  and  Washington.  His  health  failing, 
he  went  to  Europe  in  1822;  travelled  in  England  and  on 
the  Continent,  returning  in   182-1  to  New  "V  nil. .  where  he  d. 

June  13,  (825,    He  was  the  founder  of  the  American  Tract 

Society.  During  his  lifetime  he  published  only  a  single 
discourse,  in  behalf  of  the  New  York  institution  for  fhe 
deaf  and  dumb;  a  collection  of  B8  of  his  Sermon* 
Skt  tcht  a  of  Si  rmam  was  published  in  1842.  Hi-  biography 
ha-  been  written  bv  Rev,  John  Holland  (  1829]  and  bj  Rei  . 
William  M.  Willett  |  1*37). 

Summer  Hilly  p.-v.  and  tp..  Cayuga  co..  N.  Y.   P.  in:  ii. 

Sum'merhill,  p.-v.  ami  tp.,  Cambria  co.,  Pa.     P.  752. 

Summerhill,  tp.,  Crawford  oo.,  Pa.     P.  L232. 

Sum'mers,  county  of  Central  West  Virginia,  formed 
si  nee  die  census  of  I  s;n  from  a  portion  of  Nicholas  oountj  : 

bounded  S.  W,  DJ  Meadow  Pi\  cr.  and  i  it  tel-eclcd  by 
Gauley  River.  D  is  hilly,  with  fertile  valleys  adapted  to 
wheal.   Indian  coin,  and  grazing.      Cap.   Ilinton. 

Summers,  tp..  Wilkes  oo.,  N.  C.     P.  700. 

Summers  (Jambs),  M.  A.,  b.  in  the  first  quarter  of  the 
present  century;  studied  at  Magdalen  Hall.   Cambridge; 
i.r  .inn'  .mi  :i    i  i. mi!  librarian  in  the  British  Museum,  and 
subsequently  professor  of  Chinese  in   King's  I  lollege,  Lon 
don  ;  edited  the  Chinoae  andJapam  tt  Repository  <  186! 

aid    the   Flying  Dragon,  a  Chinese  newspaper    [1866 

and  has  published  bectore*  on  tht  Chines*    /.<<,,,,.■■■ 
/  i      nturt  (1853]  and  Sand  Book  of  the  I '      ■  ■ 
(1864). 

Summers  iTiiomas  Osmond),  D.  D.,  LL.B.j  b.  near 
Corfe  Castle,  [ale  of  Purbeok,  Dorset  hiro,  England,  Got. 
II.  L812;  came  to  the  0.  B.  and  prepared  foi  'I  ■   n 

was  "  admitted  on  trial"  into  the  Baltil 01  oft   I 

tin-  M.  B.  Church  in  Mar.,  1835,  and  afterward  oi  lamed 
deacon  and  elder;  was  a  m\i  ionary  in  Texas  1810  Deo., 
1843;    was   one   of  the    nine    preac 


654 


SUMMERSET— SUMNER. 


the  Texas  conference  lit  its  organization,  Dec,  1S40,  and 
secretary  for  four  sessions  ;  was  transferred  to  the  Alabama 
conference,  of  which  he  has  continued  a  member  till  this 
time  (1876);  was  Btationed  at  Tuscaloosa  in  1 844,  where 
and  when  he  married \  sent  to  Livingston  station  in  1845, 
and  to  Mobile  in  I846j  at  the  General  Conference  May, 
1846,  was  sent  to  Charleston,  S.  C,  as  assistant  editor  of 
the  Southern  Christian  Advocate,  with  Dr.  (now  Bishop) 
Wightman;  was  secretary  of  the  Louisville  convention  in 
1845,  at  which  the  M.  E.  Church,  South,  was  organized, 
and  has  been  secretary  of  all  the  General  Conferences:  was 
chairman  of  the  committee  that  compiled  the  hymnbook, 
which  he  edited,  and  has  compiled  other  hymnbooks  for 
the  connection,  having  devoted  much  attention  to  hymn- 
ologv  :  has  been  the  general  book-editor  of  the  Church 
from  its  organization;  started  the  Sunday-School  Visitor, 
and  edited  it  four  years  in  Charleston  and  three  years 
(since  the  war)  in  Nashville,  whither  he  removed  in 
[855]  the  publishing-house  being  there  located;  edited  the 
Quarterly  Review  of  'he  M.  E.  Church,  South,  for  several 
years  immediately  preceding  and  during  the  war;  has  re- 
vised and  edited  hundreds  of  books  for  the  Church,  and 
written  introductions,  notes,  indexes,  etc.,  for  many  of 
them — e,  rj.  Wesley's  Sermons,  Watson's  Sermoru,  Theolog- 
ical Institutes,  Biblical  and  Theological  Dictionary  (which 
he  enlarged  by  adding  a  great  many  original  articles), 
Life  "f  Wesley,  and  Observations  on  Southey's  Life  of  Wes- 
ley, and  the  standard  Wesleyan  Catechisms,  which  were 
also  compiled  by  Watson.  Dr.  Summers  is  the  author  of 
Commentaries  on  tin-  Grospels,  the  Acts,  and  the  Ritual  of  the 
M.  E.  Church,  South  (6  vols.)  ;  a  Treatise  on  Baptism,  one 
on  Holiness,  The  Sunday-School  Teacher,  or  the  Catechetical 

Office  of  the  Church  ;  Seasons,  Months,  and  Days;  Talks 
Pleasant    and    /V of  table  ;     Refutation    of   the    Thco/oyical 

Works  of  Paine  (not  answered  in  Bishop  Watson's  Apol- 
>■>/'/ 1  ;  The  Golden  Censer,  an  Essay  on  Prayer,  with  a  col- 
lection of  forms  for  all  occasions;  and  sundry  pamphlets, 
tracts,  sermons,  etc.  During  the  war,  he  returned  (Feb., 
1802)  to  Alabama,  and  performed  pastoral  work  in  Tusca- 
loosa 1862-65,  and  in  Greensboro'  a  part  of  1S66;  at  the 
General  Conference,  which  met  that  year  in  New  Orleans, 
was  re-elected  general  editor,  and  editor  of  the  Sunday- 
School  Visitor  ;  is  also  editor  of  the  Christian  Advocate; 
is  professor  of  systematic  theology  in  the  Vanderbilt  Uni- 
versity and  dean  of  the  theological  faculty,  and  ex-officio 
pastor  of  that  institution,  of  which  his  only  son  is  pro- 
fessor of  anatomy  and  histology  in  the  medical  department. 

Summerset,  tp.,  Saline  co.,  111.     P.  800. 

Summerset,  tp.,  Adair  co.,  la.     P.  439. 

Sum'merside,  a  port  of  entry,  the  second  town  in  size 
in  Prince  Edward's  Island,  is  in  Prince  co.,  and  has  a  good 
harbor,  rather  hard  of  access,  a  large  export  trade,  con- 
siderable shipbuilding,  2  weekly  newspapers,  5  churches,  a 
public  hall,  a  market,  and  several  manufactories.  It  is  40 
miles  by  land  W.  N.  W.  of  Charlottetown.     P.  about  1700. 

Summers's,  tp.,  Caldwell  co.,  N.  C.     P.  1353. 

Summers's  (or  Somers's)  Islands.   See  Bermudas. 

Sum'merville,  p. -v.,  cap.  of  Chattooga  co.,  Ga.,  43 
miles  S.  of  Chattanooga,  has  2  academies,  Masonic  and 
Templar  halls,  1  newspaper,  a  cotton-gin,  county-seat 
buildings,  and  1  steam  saw  and  grist  mill.     P.  281. 

John  A.  Henuy.  Ed.  "Gazktte." 

Summerville,  p.-v.,  Cass  co.,  Mich.     P.  184. 

Summerville,  p.-v.,  Harnett  co.,  N.  C. 

Summerville,  p.-v.,  Clover  tp.,  Jefferson  co.,  Pa.,  on 
Allegheny  Valley  R.  R. 

Summerville,  p.-v.,  Charleston  co.,  S.  C. 

Summerville,  tp.,  Nicholas  co.,  West  Va.     P.  645. 

Summit,  county  of  N.  W.  Colorado,  bordering  on 
Utah,  and  watered  by  Bear,  Blue,  Grand,  and  White  rivers. 
The  W.  portion  is  densely  wooded,  and  contains  large 
beds  of  coal,  with  mines  of  iron,  copper,  lead,  and  zinc; 
the  E.  portion  includes  a  portion  of  the  area  reserved  as 
the  "Middle  Park.''  Almost  the  entire  population  is  in 
the  S.  E.  corner,  upon  the  head-waters  of  Blue  River, 
where  there  are  gold  placer-mines.  Cap.  Breckinridge. 
Area,  about  S500  sq.  m.     P.  25S. 

Summit,  county  of  N.  E.  Ohio,  drained  by  Cuyahoga 
and  hearl-waters  of  Tuscarawas  rivers,  and  traversed  by 
several  railroads  and  by  Ohio  Canal,  the  highest  point  of 
which  is  in  this  county.  The  surface  is  uneven,  abounding 
in  water-power,  and  having  extensive  coal-mines.  There 
are  many  manufactories  of  agricultural  implements,  car- 
riages, cooperage,  stone  and  earthenware,  leather,  machi- 
nery, paper,  woollen  goods,  iron  castings,  and  brick.  Cattle, 
sheep,  hnrses,  nod  swine  are  numerous.  Staples,  Indian 
corn,  wheat,  oats,  hay,  wool,  lumber,  butter,  and  cheese. 
Cap.  Akron.     Area,  400  sq.  m.     P.  34,674. 


Summit,  county  of  N.  E.  Utah,  bordering  on  Wyoming, 
containing  the  head-waters  of  Bear  and  Weber  rivers,  and 
traversed  by  Union  Pacific  R.  R.  It  is  mountainous, 
and  contains  mines  of  gold,  silver,  lead,  and  coal.  Staples, 
wheat,  potatoes,  hay,  and  dairy  products.  Cap.  Coalville. 
Area,  1250  sq.  m.     P.  2512. 

Summit,  p.-v.  and  tp.,  Blount  co.,  Ala.     P.  630. 

Summit,  tp.,  Effingham  co.,  111.     P.  1432. 

Summit,  v.,  Prairie  tp.,  Henry  co.,  Ind.     P.  108. 

Summit,  tp.,  Marion  co.,  la.     P.  1484. 

Summit,  tp.,  Jackson  co.,  Mich.     P.  S63. 

Summit,  tp.,  Mason  co.,  Mich.     P.  257. 

Summit,  tp.,  Steele  co.,  Minn.     P.  322. 

Summit,  p.-v.  and  tp.,  Pike  co.,  Miss.,  on  New  Orleans 
St.  Louis  and  Chicago  R.  R.,  has  2  weekly  newspapers. 

Summit,  p.-v.  and  tp.,  Union  co.,  N.  J.     P.  1176. 

Summit,  p.-v.  and  tp.,  Schoharie  co.,  N.  Y.     P.  1631. 

Summit,  tp.,  Monroe  co.,  0.     P.  970. 

Summit,  tp.,  Butler  co.,  Pa.     P.  1304. 

Summit,  tp.,  Crawford  co.,  Pa.     P.  1034. 

Summit,  tp.,  Erie  co.,  Pa.     P.  1047. 

Summit,  tp.,  Potter  co..  Pa.     P.  145. 

Summit,  tp.,  Somerset  co.,  Pa.     P.  1493. 

Summit,  tp.,  Juneau  co.,  Wis.     P.  722. 

Summit,  tp.,  Waukesha  co.,  Wis.     P.  135S. 

Summit  Hill,  p.-b.,  Carbon  co.,  Pa., on  Central  R.  R. 
of  New  Jersey,  has  good  schools,  1  newspaper,  4  hotels,  and 
rich  deposits  of  coal,  from  which  it  derives  its  principal 
support.     It  is  a  favorite  summer  resort.     P.  about  4000. 
Robert  Harris,  Ed.  "  Weekly  Intelligencer." 

Summitvilie,  v.,  Washington  tp.,  Cambria  co.,  Pa. 
P.  177. 

Sum'monsville,  tp.,  Craig  co.,  Va.     P.  815. 

Sum'ner,  county  of  S.  Kansas,  bordering  on  Indian 
Territory,  intersected  by  Arkansas  River,  consists  mainly 
of  fertile  prairies.  Cap.  Wellington.  Area,  1152  sq.  m.  P.  22. 

Sumner,  county  of  Central  Mississippi,  formed  in  1874 
from  portions  of  other  counties,  and  drained  by  Big  Black 
River.  The  surface  is  undulating  and  the  soil  fertile. 
Staples,  cotton,  Indian  corn,  and  sweet  potatoes.  Cap. 
Walthall.     Area,  408  sq.  m.     P.  in  1875,  about  8000. 

Sumner,  county  of  N.  Tennessee,  bordering  on  Ken- 
tucky, drained  by  branches  of  Cumberland  and  Big  Barren 
rivers,  and  traversed  by  Louisville  Nashville  and  Great 
Southern  R.  R.  It  has  an  undulating  surface  and  fertile 
soil.  Horses,  cattle,  sheep,  and  swine  are  very  numerous. 
Staples,  Indian  corn,  tobacco,  wheat,  oats,  hay,  sorghum- 
molasses,  wool,  and  dairy  products.  Cap.  Gallatin.  Area, 
about  500  sq.  m.     P.  23,711. 

Sumner,  tp.,  Kankakee  co.,  111.     P.  1081. 

Sumner,  p.-v.  and  tp.,  Lawrence  co.,  111.     P.  672. 

Sumner,  tp.,  Warren  co.,  111.     P.  998. 

Sumner,  p.-v.  and  tp.,  Bremer  co.,  la.     P.  582. 

Sumner,  tp,,  Buchanan  co.,  la.     P.  550. 

Sumner,  tp.,  Iowa  co.,  la.     P.  G92. 

Sumner,  tp.,  Webster  co.,  la.     P.  574. 

Sumner,  tp.,  Winneshiek  co.,  la.     P.  909. 

Sumner,  p.-V.,  Sumner  co.,  Kan. 

Sumner,  p.-v.  and  tp.,  Oxford  co.,  Me.     P.  1170. 

Sumner,  p.-v.  and  tp.,  Gratiot  co.,  Mich.     P.  S15. 

Sumner,  tp.,  Fillmore  co.,  Minn.     P.  98S. 

Sumner,  tp.,  Guilford  co.,  N.  C.     P.  1120. 

Sumner,  tp.,  Jefferson  co..  Wis.     P.  468. 

Sumner,  tp.,  Trempealeau  co.,  Wis.     P.  889. 

Sumner  (Citarles),  b.  in  Boston  Jan.  6, 1811,  the  eldest 
son  of  Charles  Pinekney  Sumner  (b.  in  Milton,  Mass.,  Jan. 
20,  1776;  graduated  at  Harvard  College  1796;  d.  Apr.  24, 
1839)  and  Relief  (Jacobs)  Sumner  (b.  in  Hanover,  Mass., 
Feb.  27,  1785;  d.  in  Boston  June  15,  1866).  His  twin  sis- 
ter, Matilda,  d.  Mar.  6,  1832.  The  Sumners  had  long  been 
prominent  in  Massachusetts.  Increase  Sumner,  governor 
in  1797,  was  of  this  family.  Job  Sumner,  the  Senator's 
grandfather  (Harvard  College,  1778),  was  a  major  in  the 
Revolutionary  army.  The  family  was  noted  for  physical 
as  well  as  intellectual  vigor — tall,  strong,  and  stalwart. 
The  Senator's  father  was,  however,  a  spare  man,  about  the 
average  height.  He  delivered  and  published  addresses  and 
poems,  was  a  wide  student,  with  fine  literary  taste,  a  well- 
read  lawyer,  took  an  active  part  in  politics,  and  was 
sheriff  of  Suffolk  county  from  1825  till  his  resignation 
just    before    his    death;    complimented    by    Hon.    Josiah 
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Quincy  as  "the  only  sheriff,  except  Walter  Scott,  born 
on  Parnassus."  His  manners  had  the  exact  and  formal 
courtesy  of  a  former  generation.  lie  was  considered  a  bril- 
liant man  in  his  youth,  and  many  anecdote.-  of  his  rather 
grim  humor  are  still  current  in  the  courts.  Charles  was 
educated  at  the  Boston  Public  Latin  School;  entered  Har- 
vard College  IS2G,  and  was  graduated  there  L880.  He  was 
a  recluse  and  studious  boy,  hardly  ever  joining  in  any 
amusement  or  athletie  games  ;  and  this  mood  lasted  through 
his  college  years.  Though  a  diligent  student  at  college,  he 
gave  more  attention  to  general  literature  tlian  to  the  special 
studies  of  the  university.  After  his  graduation  he  gave  a 
year  to  science,  belles-lettres,  history,  and  art.  In  1831  he 
joined  the  Harvard  Law  School,  then  under  the  charge  of 
Judge  Story,  and  entered  on  the  study  of  law  with  en- 
thusiasm, renouncing  all  other  subjects,  and  giving  him- 
self, without  any  relaxation,  to  a  profound  study  of  law. 
His  leisure  was  devoted  to  preparing  a  catalogue,  with 
learned  notes,  of  the  law  library,  and  contributing  to  the 
American  Jurist,  of  which  he  became  chief  editor.  This 
devotion  gained  him  the  warm  friendship  of  Story,  who 
treated  him  as  a  son.  Admitted  to  the  bar  in  1834,  In- 
visited  Washington  with  such  earnest  lotters  of  introduction 
from  Story  as  secured  him  the  friendship  of  Kent,  Horaee 
Binney,  Judge  Marshall,  and  others,  who  frankly  expressed 
their  wishes  that  before  long  he  should  find  his  place  on 
the  bench.  Appointed  by  Story  reporter  to  his  circuit 
court,  he  published  three  volumes  of  Story's  Z?eet»tofl«,  and 
often  supplied  his  place  as  lecturer  at  the  law  school,  where 
ho  was  himself  lecturer  from  18155  to  1H37  and  in  1843.  In 
1836  ho  edited  Dnul&p' 8  Admiralty  Treatise.  He  never  had 
mm  h  practice  at  the  bar,  and  seldom  appeared  in  court. 
In  1  s:l7  ho  went  to  Europe  with  numerous  letters  of  intro- 
duction from  Story  and  others  to  lawyers  and  judges  in 
England,  France,  and  Germany;  was  received  with  most 
Battering  attention,  and  became  personally  acquainted  with 
almost  every  .leading  man  and  woman  in  Europe.  But 
while  his  days  were  passed  in  society  and  galleries,  his 
nights  were  spent  in  diligent  study,  for  ho  early  showed 
that  almost  incredible  power  of  working  which  distinguished 
him  through  life.  Rest  he  never  needed,  and  always  seemed 
to  scorn.  Returning  in  1840  from  Europe,  he  again  opened 
a  law-office,  :ind,  with  J.  C.  Perkins,  edited  twenty  volumes 
of  Vesey's  Reports.  It  was  during  this  labor  that  his  health 
broke  down,  and  an  illness  followed  which  nearly  proved 
fatal.  He  eould  have  had,  after  Story's  death  (1845),  his 
professorship  at  the  law  school,  but  declined  it.  In  1845 
no  was  chosen  by  the  city  of  Boston  to  pronounce  the 
Fourth  of  July  oration,  and  took  for  his  Riibjcet  the  True 
Grandeur  of  tfaft'ens.  This  was  a  plea  for  peace,  and  was 
bitterly  criticised  at  home,  though  welcomed  abroad,  and 
pronounced  by  Oobden  "the  most  noble  contribution  made 
by  any  modern  writer  to  the  cause  of  peace."  His  protest 
against  war  he  repeated  frequently  in  later  years. 

Sumner  had  returned  from  Europe  the  pet  of  Boston  so- 
ciety, more  than  welcome  in  its  best  circles.  His  choice 
of  the  Fourth  of  July  to  advocate  peace  was  the  first  blow 
at  his  popularity.  His  interest  in  prisons  brought  him 
again  into  collision  with  Boston  feelings.  In  I  SIC  and 
L847  there  was  a  warm  discussion  between  Dr.  S.  Gh  Howe 
and  Mr.  Sumner  on  one  side,  advocating  the  Pennsylvania 
system,  and  Hon.  S.  A.  Eliot  and  others,  defending  the 
Massachusetts  method.  Mr.  Sumner's  argument-  were 
warmly  praised  by  Tocqucvillo  and  others  in  Europe,  but 
his  opposition  to  the  Massachusetts  method  gave  another 
blow  to  his  home  popularity.  lie  had  planned  a  lawyer's 
life,  and  his  highest  ambition  was  to  reach  the  bench. 
But  when  (181,))  it  was  proposed  to  admit  Texas  to  the 
Union,  he  turned  to  politics,  speaking  and  working  against 
snob  admission,  and  protesting  against  the  war  with 
Mexico  which  followed.  When  the  Whigs  nominated 
Sen.  Taylor,  a  slaveholder,  for  the  Presidency,  he  quitted 
the  Whig  party,  joined  (June.  1818)  the  Free-Soil  party, 
which  lie  assisted  to  form,  supported  its  nominee,  Van 
Buren,  for  President,  was  chairman  of   its   Stale    central 

niittce,  and  took  an  active  part  in  the    canvas-.      In 

Oct.,  1 8  in,  lie  had  refused  to  lie  a  candidate  for  Congress, 
but  in  Oot.j  1848,  ho  consented  to  stand  as  the  candidate 
of  the  Free-Soil  party  in  opposition  to  Mr.  It.  C.  Winthrop. 
Although  he  was  defeated,  this  step  gave  such  serious 
offence  to  the  circle  in  which"  he  moved,  and  to  the  class 
from  which  his  professional  husincss  was  to  come,  that  hi- 
fees  for  legal  services  thenceforth  dwindled  to  almost 
nothing,  ami,  with  the  exception  of  Longfellow,  Prescott, 
and  "in-  or  two  more,  all  his  old  acquaintances  closed  their 

doors  against  him,  Pet  as  he  had  hern  in  BOOiety,  and 
with  such  promise  at  the  bar.  his  decided  anti  slavery 
position  created  a  resolution  to  crush  him  Socially  and 
professionally.  This  hostility  pervaded  Boston  Booiety, 
her  merchants,  and  the  Suffolk  bar  till  the  rebellion  broke 
out.     Sumner  valued  his  social  position  very  highly.      He 


had  not  inherited  it,  but  had  himself  achieved  it.  It  is 
unspeakably  to  his  credit  that  when  he  saw  this  long- 
coveted  and  hardly-earned  distinction  and  all  his  profes- 
sional prospects  crumbling  around  him,  though  too  fond 
perhaps  of  praise  and  keenly  sensitive  to  blame,  he  never 
retreated  an  inch  or  remodelled  a  phrase  to  regain  his 
place  or  conciliate  opposition.  But  from  this  moment  lie 
wa  recognized  a-  the  leader  of  the  young  men  of  the  Com- 
monwealth, and  hidden  in  their  hearts.  No  matter  that  in 
after  years  the  legislature  censured,  the  press  abused,  and 
politicians  Criticised  him.  He  always  had,  to  the  day  of 
liis  death,  the  hearty,  entire.  Bteadfast,  and  loving  con- 
fid  en  ee  of  the  young  men  of  ,Ma--arhu-ett  .-.  'fh  is  explains 
his  Btrengtfa  and  influence  in  years  when,  judging  of  public 
opinion  by  the  ordinary  sign-1,  he  seemed  to  have  lost  his 
hold  and  to  be  near  defeat.  His  mistakes  were  more  than 
forgiven:  they  never  cheeked  for  a  moment  the  flow  of 
trustful  and  loving  admiration.  Whatever  party  or  leader 
was  arrayed  against  him  was  sure  to  be  broken  to  pieces. 
This  unchanging  trust  was  fully  deserved  by  his  honesty 
of  purpose,  his  unselfishness,  and  by  a  life  guided  by  a 
singlo  eye  to  the  public  service.  But  that  in  such  revolu- 
tionary times,  and  girt  with  such  burning  questions,  this 
trust  never  did  falter,  is  proof  of  the  rare  quality  of  his 
constituency,  and  gives  fresh  faith  In  republics* 

In  1849  he  maintained  before  the  supreme  court  of  Massa- 
chusetts the  unconstitutionality  of  Separate  schools  for 
whites  and  blacks.  The  decision  was  against  him.  in 
this  argument  he  introduced  to  English  Bpeeob  the  phrase 
"equality  before  the  law,"  which  ho  afterward  traced 
(Apr.,  1864)  to  the  French  constitution  of  1793,  to  Voltaire, 
and  Herodotus,  and  which  is  the  keynote  of  many  of  his 
later  arguments.  In  1851,  by  a  coalition  between  Free- 
Soilers  and  Democrats,  he  was  sleeted  Senator  of  the  I  .  S., 
the  first  civil  office,  and  the  only  one,  he  ever  held.  Mr. 
R.  C.  Winthrop  was  the  Whig  candidate.  There  were 
twenty-six  ballotings,  and  the  struggle  lasted  three  months. 
lie  took  his  seat  Dec.  1,  1851.  Remembering  the  scorn 
with  which  Southerners  affected  to  treat  his  cause  and  its 
advocates,  he  adopted  the  course  of  never  seeking  an  in- 
troduction to  any  Senators,  but  waited  till  they  chose  to 
approach  him.  At  that  time  an  anti-slavery  Speaker  was 
not  considered  "  respectable  "  by  the  Senate.  His  remarks 
were  not  so  much  heresies  as  blasphemies.  Once  in  the 
Senate,  the  force  of  his  will,  the  almost  entire  devotion  of 
his  time  to  one  cause,  the  aggressive  attitude  ho  took,  and 
the  vigor  and  ability  of  his  incessant  assaults,  made  him 
indisputably  the  leader  of  the  political  anti-slavery  move- 
ment. No  other  man  watched  every  point  so  vigilantly, 
no  one  suggested  so  many  plans  of  attack,  no  man  did  so 
much  to  inform  and  arouso  the  public  mind.  DO  one  en- 
riched the  treasury  of  anti-slavery  argument  more  than  he 
did.  From  this  moment  his  life  becomes  in  a  large  sense 
the  history  of  the  anti-slavery  cause  is  Congress.  While 
other  members  were  active  and  efficient,  and  in  some  in- 
Btancea  outdid  him  in  tho  sagacity  of  their  methods,  the 
elaborate  finish  of  his  speeches,  their  vast  array  of  facto  and 
copious  illustrations  from  history  and  science,  created  an 
anti-slavery  literature,  to  which  hi-  position  in  the  Senate 
seemed  prompt  attention,  lie  was  equally  at  home  in  all 
parts  of  the  subject,  and  especially  vigilant  that  each  step 
should  be  thorough  and  final.  Added  to  this,  the  unques- 
tioned honesty  and  fiery  enthusiasm  of  the  speaker  com- 
pelled attention,  while  the  personal  peril  which  constantly 
surrounded  him  created  the  keenest  interest  in  his  course. 

In  Aug.,   1852,  he  began  his  Congressional  assault  on 

slavery  M  a  masterly  argument  foi  the  repeal  of  the  Fugi- 
tive Slave  law,  entitled  Freedom  National — Slavery  «rc- 
tt'nnnt.  This  phrase  heeame  the  watchword  of  his  party, 
and  gives  the  key  to  most  of  his  later  arguments.  In  .May. 
1856,  he  made  one  of  his  ablest  speeches.   Tin   I  WftM  against 

Kanea9t  advocating  the  admission  of  that  State  to  protect 
it  from  slavery.    His  comments  on  tho  conduct  of  several 

Senators   who   had    taken    B    part    in   the   debate,    especially 

Butler  of  South  Carolina,  Douglas  of  Illinois,  and  Mason 
of  Virginia,  and  his  indignant  reply  to  their  personal  at- 
tacks  Oil  himself,  led  to  a  scene  which  Sir  (I.  ('.  Lewis  cha- 
racterized as  "the  beginning  of  civil  war."  On  Maj  22, 
L856,  Preston  s.  Brooks,  a  nephew  of  Senator  Butter,  and 

one  of  the  Kcprcseiitati ves  from  South  Carolina,  approachc  1 

Mr.  Sumner  while  seated  at  hi-  desk  in  the  Senate  chamber 
engaged  In  writing,  and  struck  him,  without  warning,  re- 
peatedly over  the  head  with  a  heavy  gutts  peroha  enne. 
Mr.  Sumner,  blinded  bj  the  blows,  Btrove  to  rise  and  free 
himself  from  the  restraint  of  the  desk.  He  suooeedi  1  in 
wrenching  it  from  t lie  floor  to  which  it  was  sorvwed,  but 
,  fell  unconscious  from  the  repeated  blow-.     Koitt,  D 

T lbs,  and  other  membei  -  of  Congress  looked  on  tho  scene 

in  silence.  Mason  of  Virginia,  Jefferson  Davis,  leading 
Senators,  the  Southern  press,  and  some  of  the  Northern, 
applauded  the  act.     The  indignation  at  the  North  wafl  wide 
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and  hot,  bat  it  shows  tlie  lines  which  bounded  his  popu- 
larity that  while  Massachusetts  and  the  North  generally 
thrilled  with  indignation,  leading  citizens  of  Boston  refused 
to  take  part  in  meetings  called  to  protest,  and  when  Mr. 
Sumner  returned  to  Boston  Nov.  3,  ISjG,  though  received 
by  crowds  in  the  streets  and  by  the  State  authorities,  the 
windows  of  every  house  in  Beacon  street,  through  which 
he  passed,  except  those  of  Prescott  and  Samuel  Appleton, 
had  their  Mind-  closed  to  show  indifference  or  contempt. 

His  injuries  proved  more  serious  than  was  at  first  sup- 
posed. Cllness  detained  him  nearly  four  years  from  his 
with  the  exception  of  one  brief  attempt  in  the  winter 
,"  and  L85S  to  attend  the  Senate  sessions,  to  which  he 
found  himself  unequal.  Two  visits  to  Europe,  rest,  and 
the  best  medical  skill  of  both  hemispheres  enabled  him  at 
last  to  resume  his  seat  on  Dec.  5,  1859.  During  his  illness. 
on  dan.  13,  1857,  he  had  been  elected  unanimously  by  the 
senate,  and  almost  unanimously  by  the  house  of  represen- 
tatives of  Massachusetts,  to  the  Senatorship.  Again  in  Jan., 
1863,  and  subsequently  in  1869,  he  was  re-elected,  passing 
the  last  twenty-three  years  of  his  life  in  the  Senate. 

His  attention  was  by  no  means  given  exclusively  to  sla- 
very. His  speeches  cover  all  topics  of  national  importance, 
and  are  always  able.  lie  took  a  leading  part  in  all  great 
debates.  His  speech  in  Jan.,  1S62,  advocating  the  sur- 
render of  Mason  and  Slidell,  taken  from  the  British  mail- 
steamer  Trent,  is  a  masterly  exhibition  of  maritime  law, 
and  did  much  to  reconcile  the  country  to  that  distasteful 
course.  His  speech  on  the  Alabama  claims  in  ISfii),  bitterly 
offensive  to  all  his  English  friends  and  severely  criticised 
by  John  Bright,  was  undoubtedly  a  fair  representation  of 
American  opinion,  and  was  t he  basis  of  final  settlement. 
His  addresses  on  the  constitutional  law  respecting  rebel 
States,  on  reconstruction,  the  war  powers  of  the  govern- 
ment, international  relations,  internal  improvements,  etc., 
exhaust  the  subjects  of  which  they  treat.  His  sketches  of 
Story,  Allston,  Granville  Sharps,  Lincoln,  and  La  Fayette 
show  rare  powers  of  portraiture.  His  articles  on  White 
Slavery  in  the  Barbara  States,  Prophetic  Voices  concerning 
America,  and  other  literary  efforts,  show  good  taste,  inge- 
nious research,  and  exact  scholarship. 

He  was  among  the  very  first  to  insist  that  we  should 
seize  the  opportunity  the  rebellion  gave  not  only  to  fortify 
the  Union,  but  to  abolish  slavery,  and  that  abolition  was 
inevitable.  He  early  and  constantly  urged  Lincoln  to 
emancipate  by  proclamation  :  so  of  the  enlistment  of  black 
troops  and  the  recognition  of  negro  citizenship  by  an 
amendment  of  the  Constitution.  He  maintained  that 
under  our  Constitution,  Congress  could  give  the  negro  the 
right  to  vote;  hence  he  gave  no  support  to  the  Fifteenth 
amendment,  considering  it  unnecessary.  During  the  ses- 
sion of  1870  he  exerted  himself  vigorously  to  defeat  Grant's 
St.  Domingo  policy,  criticised  the  administration  and  the 
President  severely  on  that  and  other  grounds,  and  protested 
earnestly  against  the  renoininution  of  Grant,  quitting  the 
Republican  party,  and  giving  his  support  to  the  nomina- 
tion of  Mr.  Greeley.  His  friend,  Mr.  Motley, had  been  re- 
moved in  I  S70  from  the  embassy  to  London,  and  now,  Feb., 
1871,  he  himself  ceased  to  be  chairman  of  the  committee  on 
foreign  affairs,  a  post  For  which  he  was  eminently  fitted, 
and  which  he  had  held  since  1S61. 

Worn  down  by  the  labor  and  excitement  of  the  session, 
and  by  a  return  of  the  illness  which  Brooks's  assault  pro- 
duced, he  again  sailed  for  Europe  on  Sept.  5,  1S72,  return- 
ing in  November.  In  May,  1872,  he  had  moved  in  the 
Senate  that  the  names  of  victories  in  our  civil  war  should 
not  be  inscribed  on  our  regimental  flags.  Dec.  2,1872.  the 
first  day  of  the  session,  he  introduced  a  similar  resolve  to 
the  Senate.  For  this  he  was  censured  by  the  legislature 
of  Massachusetts  Dec.  18, 1872.  But  this  was  rather  a  po- 
litical trick  than  any  real  expression  of  Massachusetts  feel- 
ing. The  censure  was  rescinded  the  last  month  of  his  life. 
During  this  session  of  1872-73,  and  the  following  one,  he 
gave  most  of  his  time  to  his  Civil  Rights  bill,  which  puts 
the  negro  on  the  exact  level  of  the  white  in  respect  to  inns, 
juries,  schools,  churches,  public  conveyances,  and  all  civil 
privileges.  But  his  health  was  much  broken.  An  attack  of 
his  old  malady,  agony  of  the  chest,  in  the  Senate  Mar.  10, 
1874,  proved  fatal  in  lii<  nun  house,  Washington,  on  Mar. 
11,  1874.  Almost  his  last  words  were  addressed  to  Judge 
Hoar:  "  Take  care  of  my  Civil  Rights  bill.''  No  American, 
unless  Washington  and  Lincoln,  ever  received  such  respect 
as  was  paid  Mr.  Sumner's  memory.  Cities  and  States  lis- 
tenc  1  to  eloquent  eulogies,  and  highways  were  crowded  for 
scores  of  miles  by  sorrowing  men  anil  women  as  his  body 
was  borm-  from  Washington  to  Mount  Auburn,  near  Boston. 

His  natural  powers  were  not  of  the  highest  order.  "In- 
dustry was  his  talisman."  By  an  indomitable  will  and 
tireless  toil  he  supplied  every  deficiency  and  surmounted 
every  obstacle.  He  knew  how  to  work,  and  had.  as  he 
said  of  Story,  "  the  genius  for  labor."     In  mind  he  was 


more  like  Story,  trained  to  exhaustive  research  and  clear 
statement,  than  like  Kent  and  Marshall,  born  lawyers.  la 
preparing  to  write  or  speak  he  ransacked  libraries,  laying 
under  contribution  all  ages  and  tongues.  Besides  Latin 
anil  Greek,  he  read  German,  Italian,  Spanish,  and  French, 
and  spoke  the  last  with  facility.  He  had  read  everything 
and  listened  to  everybody.  His  memory  never  lost  a 
phrase  or  a  fact  he  had  once  heard,  and  could  always  re- 
call it  at  the  right  moment.  His  wealth  of  illustration 
was  no  effort,  but  the  natural  action  of  a  full  and  ready 
mind.  When  first  in  the  Senate  his  speeches  were  care- 
fully prepared  and  written  out.  It  took  him  five  or  seven 
years  to  acquire  the  power  of  extemporaneous  debate.  But 
to  the  last  ho  usually  wrote  out  his  speeches.  It  has  been 
generally  supposed  he  was  a  mere  scholar,  fit  only  for  in- 
vestigation or  debate.  In  truth,  no  man  in  Congress  was 
more  methodical,  exact,  painstaking,  prompt,  and  cllicient 
in  attending  to  the  details  of  business  pertaining  to  his 
office.  His  eloquence  belongs  to  the  school  of  Burke, 
whom  he  liked  to  be  thought  to  resemble,  as  indeed  he  did, 
in  features.  His  speeches  had  more  learning  than  Burke 
cared  to  show,  but  in  wealth  of  illustration,  gorgeous  rhet- 
oric, lofty  tone,  and  a  ''gigantic  morality  which  treads  all 
sophistry  under  foot,"  the  resemblance  was  close.  His  real 
power  lay  in  the  sincerity  and  fiery  enthusiasm  of  the 
speaker,  whose  whole  soul  freighted  his  words,  and  in  the 
fact  that  there  was  "  always  a  man  behind  the  speech." 
The  massive  grandeur  of  his  presence  ami  the  dignity  of 
his  bearing  added  largely  to  the  effect  of  his  speech.  He 
had  no  drop  of  bitterness  in  his  nature:  and  no  matter 
how  angry  the  debate,  he  was  the  last  man  to  be  stirred  to 
any  discourtesy.  Constantly  and  malignantly  abused, 
neither  in  private  nor  in  public  could  be  detected  the 
slightest  personal  animosity  toward  any  one.  Hardly  a  line 
that  stirs  a  smile  can  be  found  in  bis  speeches,  though  he 
enjoyed  humor  in  others.  A  serious  purpose  or  a  lofty  in- 
dignation writes  every  word.  Tho  imperiousness  in  de- 
bate sometimes  charged  on  him  grew  out  of  a  nature  con- 
scious of  its  own  purity  of  purpose,  terribly  in  earnest, 
that  would  never  condescend  to  trifling,  and  could  not  un- 
derstand it,  or  from  a  conscientiousness  which  had  faith- 
fully prepared  itself  for  the  discussion  by  gathering  all  the 
help  human  learning  and  the  most  diligent  thought  could 
give,  and  was  naturally  impatient  when  superficial  opin- 
ions, borrowed  from  a  morning-newspaper  article,  presumed 
to  claim  as  much  influence  as  his  carefully-educated  judg- 
ment. His  alleged  want  of  tact  was  sometimes  a  real  de- 
fect, but  it  was  oftener  an  unwillingness  to  compromise 
absolute  justice,  and  especially  in  revolutionary  times,  when 
compromise  is  equally  out  of  place  and  useless. 

"History  will  lay  bare  no  secret  that  will  tarnish  the 
whiteness  of  his  fame."  The  fact  that  corruption  did  not 
dare  even  to  approach  him — "  the  whitest  soul  "  R.  W. 
Emerson  ''ever  knew  " — is  proved  by  the  simplicity  of  the 
remark  Judge  Hoar  ascribes  to  him:  "People  talk  about 
the  corruption  of  Washington  :  I  have  lived  here  all  these 
years,  and  have  seen  nothing  of  it."  Though  he  loved  the 
luxuries  of  life,  money/  had  no  temptation  for  him.  lie  did 
not  know  what  fear  was.  Alone  in  Baltimore  on  Apr.  IS, 
1S61,  he  yielded  no  inch  to  that  mob  which  the  day  after 
shot  down  the  Massachusetts  troops.  For  ten  years  he 
walked  Washington  streets,  his  life  constantly  threatened, 
and  well  knowing  that  if  a  fanatic's  or  drunkard's  hand 
took  his  life  the  assassin  would  not  only  be  sheltered  by  the 
power  of  ten  States,  but  petted  and  applauded  as  a  cham- 
pion. When  he  entered  the  Senate,  free  speech  could  not 
be  said  to  exist  there.  To  him,  as  much  as  to  any  man, 
was  due  the  breaking  of  that  chain.  Mr.  Sumner  was  ex- 
act in  all  etiquette,  careful  in  dress,  fond  of  society,  easy 
of  access,  and  had  always  time  for  every  comer,  his  hours 
of  study  running  to  midnight  and  long  after.  His  manner 
was  always  courteous,  but  in  his  last  years  had  a  marked 
tenderness.  To  the  very  last  day  of  his  life  he  was  a  lov- 
ing student  of  the  classics  of  all  languages  ;  a  "  bite  of  the 
classics"  being  his  preparation  for  bed  somewhere  about 
two  or  three  o'clock  in  the  morning.  He  cultivated  art, 
and  was  a  diligent  collector  of  autographs,  pictures,  rare 
books,  bronzes,  and  other  objects  of  virtu,  most  of  which 
he  bequeathed  to  the  Art  Museum  of  Boston  and  to  Har- 
vard College.  To  the  college  library  he  also  gave  one- 
half  of  his  estate.  He  was  married  Get.  17.  ISfifi,  to  Alice 
(Mason)  Hooper,  widow  of  W.  S.  Hooper  of  Boston.  They 
separated  very  soon,  and  he  was  divorced  May  10,  1873. 

Eleven  volumes  of  his  works,  with  copious  notes,  have 
been  published  under  his  own  supervision  (Boston) ;  four 
more,  with  a  memoir,  arc  expected. 

His  life  may  be  best  summed  up  in  the  remark  Tocquc- 
villc  made  to  him,  and  which  he  loved  to  repeat:  "Life 
is  neither  a  pain  nor  a  pleasure,  but  serious  business, 
which  it  is  our  duty  to  carry  through  and  conclude  with 
honor."  Wendell  Phillips. 
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Sumner  (Ch  \  hi.es  Pinckney).  SeeSirattBR  (Charles). 

Sumner  [Charles  Richard),  D.  D.,  b.  at  Kenilworth, 
Warwickshire,  in  1790;  educated  at  Eton  and  Cambridgi 
entered  holy  orders;  became  rector  of  Abingdon,  and  li 
brarian  ami  historiographer  to  George  [V.j  was  made  pre 
herniary  <>r  Worcester  in  1822  and  of  Canterbury  in  1825; 
dcun  of  St.  Paul's,  prebendary  of  London,  and  bishop  of 
Llandaff,  all  in  Apr.,  1826;  in  1827  >ra?  transferred  to  the 
more  important  see  of  Winchester,  which  he  resigned  in 

1869  "ii  ;i .unt  of  (In--  infirmities  of  age.     He  published 

Pralectiones  Academics  Oxon.  habitse  and  the  Ministerial 
Character  <>!'  Christ  (1824),  besides  several  Chargest  and 
discovered  and  translated  the  long-lost  Latin  manuscript 
Of  Milton,  De  Doctrina  Christiana  (1827),  which  gave  oc- 
casion to  Maeaulay's  brilliant  essay  <>n  Milton.  He  was  a 
brother  of  John  Bird  Sumner,  archbishop  of  Canterbury. 
D.  Aug.  15,  1874, 

Sumner  (Etiwix  Vose),  b.  in  Boston,  Mass.,  in  .Inn., 
170l>,  where  educated:  was  employed  principally  in  the 
Indian  country  until  1846;  served  during  the  Mexican 
war,  leading  the  charge  at  Cerro  Gordo,  where  severely 
wounded  (brevetted  lieutenant-colonel  for  gallantry),  and 
at  Molino  del  Rey  commanded  the  cavalry,  which  held  in 
check  that  of  the  enemy,  for  which  lie  was  brevetted  colonel ; 
was  governor  of  New  Mexico  lS7>l-a3  ;  in  I  s:,7  made  a  suc- 
cessful expedition  against  the  Cheycnncs  ;  in   Mar..  1861, 

appointed  brigadier-general  in  the  army  in  the  p] 1 

Twiggs,  and  succeeded  A.  S.  Johnston  in  command  of  the 
Pacific  department  ;  recalled  to  the  East,  commanded  the 
1st  corps  of  the  Army  of  the  rotomne  throughout  the  Vir- 
ginia Peninsular  campaign  of  1S62,  being  twice  wounded  : 
appointed  major-general  of  volunteers  July  II,  L862,  and 
commanded  the  2d  corps  ;  also  commanded  at  Fredericks- 
burg Dec.  13,  1862;  at  his  own  request  was  relieved  Jan. 
26,  1  st;::.  and  in  March  ordered  to  command  of  the  depart- 
ment of  the  -Missouri,  hut  on  his  way  thither  was  taken  ill, 
and  died  Mar.  21,  18G3.  at  Syracuse,  N.  Y. 

Sumner  (George),  brother  of  Charles,  b.  in  Boston 
Feb.  5,  1817;  studied  at  Heidelberg  and  Berlin;  travelled 
extensively  in  Europe,  Asia,  and  Africa,  studying  publio 
and  international  law,  and  the  manners,  customs,  institu- 
tions, and  philanthropic  organizations  of  tho  various 
peoples,  and  was  often  consulted  by  foreign  governments 
upon  points  of  political  economy.  To  him  and  Dr.  S.  <». 
Howe  is  especially  due  the  establishment  in  this  country 
of  schools  for  idiots.  He  was  an  accomplished  scholar; 
contributed  largely  to  European  and  American  reviews; 
lectured  extensively  in  the  U.  S.  on  philanthropic  topics, 
and  published  several  valuable  addresses  and  pamphlets, 
a iiinng  which  are — Memoirs  of  the  Pilgrims  at  Leyden 
(1845),  The  Pennsylvania  System  of  Prison  Discipline 
(1847),  The  Progress  of  Reform  in  France  (1853),  and  an 
Oration  delivered  before  the  Municipal  Authorities  of  Bos- 
ton (185'J).     D.  in  Boston  Oct.  6,  1863. 

Sumner  (G.  W.),  U.  S.  N.,  b.  Doc.  31,  1841,  in  Michi- 
gan ;  graduated  at  the  Naval  Academy  in  1.S61  ;  became 
lieutenant  in  1S62,  lieutenant-commander  in  1866;  Berved 
in  the  mortar  flotilla  at  the  bombardment  of  Forts  Jack  ion 
and  St.  Philip  and  the  Yieksburg  batteries  in  1862,  and 
handsomely  mentioned  in  Lieut. -Com.  J.  M.  Wainwright's 
official  report  of  Apr.  25,  1S62.       Foxiiall  A.  PARKER. 

Sumner  (Increase),  LL.D.,  b.  at  Roxbury,  Mass., 
Nov.  27.  17  lii ;  was  admitted  to  the  bar  in  1770,  and  com- 
menced practice  in  his  native  town  :  was  representative  in 
the  legislature  1776-80,  State  senator  1780-82,  associate 
judge  of  tho  supreme  court  1782—97,  governor  of  Massa- 
chusetts 1797-99,  and  in  1789  member  of  the  convention  for 
the  adoption  of  the  II.  S.  Constitution.     D.  Juno  7,  1799. 

Sumner  (Jotiv  Bird),  D.  D.,b.  at  Kenilworth,  Warwick 
si. ire.  in  1780,  of  a  olerical  family,  his  grandfather  having 
been  provost  of  King's  College,  iiis  father  vicar  of  Kind 
worth,  ami  his  younger  brother  lii-lnip  of  Winchester; 
was  educated  at  Eton  and  at  Cambridge,  where  In-  took 
high  honors;  entered  holy  orders:  became  rector  of  Maple 
durliam.  can, in  of  Durham  in  1820,  hi-hop  of  Chester  in 
isics,  and  archbishop  of  Canterbury  and  primate  of  all 
England  in  1848.  Besides  several  volumes  of  sermons 
and  a  number  of  charges,  he  published  Essays  tending  '■■ 
aAou  thatthe  Prophecies  now  accomplishing  are  an  Evidence 
of  the  Truth  of  the  Christian  /'■  ligion,  being  the  Hulse  prise 

cssa\  1 1  so  ^  i,  /',, ,,',-.  .,,;  (/.,■  I: 'ds  of  Creation,  which  re- 

oeived  the  Burnet  prise  of  £400  (1816),  The  Evident 
Christianity  (1824),  Practical  Expositions  in  the  Foi 
A.  r  tures  upon  the  Sospi  hand  EpistU  i   8  vols.,  1881    10), and 
Practical  Reflections  I  1859  .     D.  in  London  Sept.  6,  1882. 

Sumner  (William  Graham),  b,  at  Peterson,  V  J., 
Oct.  30,  1810;  prepare  1  for  college  at  the  Hartford    Conn.) 
grammar  school ;  graduated  at  Vale  College  1888    tii'.  oiled 
in  Europe,  residing  at  Geneva  during  the  winter  of  [863 
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64;  studied  philosophy  at  the  University  of  Gottingen  1864* 

la,,  .nil  at  Oxford,   England;    was  tutor  in   Ifali    I 

1866  89;  took  orders  in  the  Protestant  Episcopal  church 

Dee.  20,  1867  :  was  for  a  time  assistant  minister  of  Calvary 

church.  New  Void; ;  appointed  professor  of  political  and 
social   science  at  Vale  College  Is7L'.     Author  of  u  //' 
of    I  mi  rii  ii  it  i  'urn  in'//     I  v7  1  . 

Sumner  (William  Uvslop),  son  of  Increase,  b.  in  Dor- 
chester, Mass.,  .inly   i.  1780;  graduated  at  Harvard  Col- 
in 1790;  was  admitted  tn  the  liar  1802;  member  of 

the  State  legislature  1808-19;  adjutant  -genera!  1818-34. 
He  published  Inquiry  into  tin-  Importance  of  the  Militia 
(1823),  Reminiscences  (1854),  Memoir  of  Increase  Sunnier, 

Governor   <■/'    !/"■. httsetts    (1854  .   and    Bistory  <•!'   East 

Boston  (1858).   D.  at  Jamaioa  Plains,  .Mass.,  Oot. 24,  1861. 

Sump'ter,  tp.,  Cumberland  co.,  III.     1'.  1751. 

Sumpter.  tp.,  Wayne  co.,  Mich.     I'.  1106. 

Sumpter,  p. -v.,  Trinity  co.,  Tex.     P.  II... 

Sumpt'uary  Laws  arc  laws  to  restrict  the  expenses  of 
citizens  within  defined  limit-.  Tbey  have  respect  to  cer- 
tain articles  ol  consumption  and  to  the  gene  nil  style  of  liv- 
ing. Such  laws  involve  always  an  abridgment  of  individ- 
ual liberty  and  of  the  natural  right  of  c\  cry  man  to  do  what 
he  will  with  his  own,  provided  lie  works  in,  w  rung  or  ill  to 
his  neighbor.  They  involve  the  assumption  that  a  govern- 
ment, in  the  exercise  of  it  -  paternal  authority  over  its  sub- 
jects, can  judge  better  than  themselves  what  will  best  ib 
serve  their  welfare  in  the  use  of  what  they  have.  The 
wasteful  extravagance  apparent  in  every  community  Beems 
to  call  for  the  interposition  of  government  to  curb  the  lav- 
ish outlays  for  .l:i  as,  dot.  equipage,  etc.  Hence,  uch  laws 
arc  found  on  the  statute-books  of  almost  all  nations.  Under 
an  aristocratic  organization  of  Bociety  Buck  enactments  have 
been  made  in  part  for  the  purpose  of  maintaining  i 
distinctions,  certain  features  of  dress  and  style  being  made 
the  symbol  of  rank.  This  legislation  has,  howexcr.  almost 
entirely  failed  of  its  object,  because  it  is  so  easily  evaded, 
and  because  the  laws  are  so  directly  at  variance  with  men's 
common  sense  of  right.  This  actual  experience,  and  a  bet- 
ter understanding  of  the  true  functions  of  government,  ha\  e 
led  to  the  abandonment,  in  modern  times,  of  all  sumptuary 
laws  properly  so  called.  Some  laws  for  the  regulation  of 
public  morals  are  demanded  for  tho  general  good.  Tho 
public  liberty  in  this  light  may  require  some  limitation  of 
personal  rights.  For  this  end.  it  is  both  legitimate  and 
wise  to  restrict  the  sale  and  the  use  of  articles  which  causo 
disease,  pauperism,  and  misery,  and  so  increase  the  bur- 
dens of  a  whole  community.  Yet  even  I'm'  this  object  laws 
arc  found  to  he  of  little  avail,  except  as  they  arc  sustained 
by  a  prevalent  public  sentiment  and  usage.    A.  I,.  Ciiacin. 

Sum'ter,  county  of  W.  Alabama,  bordering  on  .Misms- 
sippi,  drained  by  Tombigbcc  and  Noxubee  rivers,  and  in- 
tersected by  Alabama  and  Chattanooga  and  a  branch  of 
Mobile  and  Ohio  It.  Rs.  It  has  an  unci  en  Burfaoe  and  fer- 
tile soil.  Staples,  Indian  corn,  wheat,  and  cotton.  Cap. 
Livingston.    Area,  about  800  sq.  m.     P.  21.1110. 

Sumter,  county  of  Central  Florida,  lying  H.of  Withla- 
cooehce  River.  The  surface  is  often  swampy,  and  there 
arc  several  small  lakes.  There  are  many  -wine  and  large 
herds  of  cattle.  Staples,  ,-wcct  potatoes,  In  lian  coin,  and 
sonic  cotton.     Cap.  Lcesburg.     Area,  1  370  sip  m.     P.2952. 

Sumter,  county  of  S.  W.  Georgia,  lying  W.  of  Flint 
River, and  traversed  liy  South-western  ft.  ft.  lthasalevel 
Surface  and  fertile  soil.  Staples,  cotton,  Indian  corn,  and 
swert  potatoes.  Cap.  Amerious.  Area, 600sq.m.   P.  16,559. 

Sumter,  county  of  E.  South  Carolina,  bo led  W.  by 

YVainco  River,  drained  by  Black  River  and  its  bn hes, 

ami  trai  ersed  bj  Wilmington  Columbia  and  Augusta  R.  R. 
Tho  surface  is  generally  undulating,  with  extensive  pine 
forests.  Staples,  cotton,  Indian  corn,  rice,  lumber,  tar, 
pitch,  and  turpentine.  Cap.  Sumter,  or  Sumter  Court- 
house.    Area,  about  900  sq.  m.     P.  25,288. 

Sumter,  tp..  MoLeod  00.,  .Minn.     P.  315. 

Sumter,  p.-v.  and   tp.,  oap.  of  Sumter  co..  S.  C,  on 

Wilmington  Columbia I  Augusta  ft.  it.,  145  miles  from 

the  former  place,  oontains  8  churches  (8  oolored),  2  female 

academics,  3  pulilic  school-,  all  opera   house,  2  nOW8papi  I    . 
and    a   OOttOH  factory.       Alimil     10.000    hales   of  eotlm 
shipped  annually   from   this   place.      P.  of  \.   l>"7;   o|   tp, 

8659,  Darb  a  Osti  i  -,.  Props.  "  True  Soi  tih 

Sumter,  tp..  Williamsburg  oo.,  S.  C.     P.  1679. 
Sumter,  tp.,  Sank  co.,  Wis.     p.  si7. 
Sumter  (Thomas),  b.  in  Virginia  in  1731:  removed  in 

■    nix    life  to    Smith  Carolina  :    participated  in  the  I   I 

war,  and  was  a  prominent  actor  in  the  events  which  pre 
ceded  the   Revolution;    woi   appointed  lieutenant 

id    the  2d  regiment  of   riflemen  in  Mat   .   1776,  of   which  he 

booozue  oolonel;  served  in  the  Interior  of  tho  State  until 


65 


SUMTER,  FORT— SUN. 


the  fall  of  Charleston  ;  went  to  North  Carolina  and  raised 
a  large  force,  with  which  lie  defeated  (July  12,  17S0)  a 
force  of  British  and  Tories:  made  an  unsuccessful  attack 
on  the  posl  at  Rock;  Mount  Aug.  1,  but  Aug.  6  he  defeated 
and  routed  the  Prince  of  Wales  regiment  at  Hanging  Rock, 
.,„,!  ,h  pe  -«  i  a  large  body  of  Tories;  captured  a  valuable 
oonvoj  A  ii _r.  16,  but  was  in  turn  defeated  and  routed  by 
Tarleton  on  the  ISth  at  Fishing  Creek;  a  few  days  later 
was  again  in  the  field  at  the  head  of  a  considerable  force, 
with  which  he  scoured  the  country;  gained  a  victory  at 
Broad  River  Nov.  12,  and  on  the  20th  defeated  Tarleton  at 
Blftckatocks,  and  was  severely  wounded;  had  previously 
been  appointed  brigadier-general  of  South  Carolina  militia, 
and  Congress  in  Jan..  1781,  passed  a  vote  of  thanks  for 
his  eminent  services;  in  February  was  again  in  the  field, 
and  the  following  month,  having  raised  three  regiments 
of  rangers,  co-operated  with  Marion,  Pickens,  and  other 
partisan  leaders;  was  member  of  the  convention  which 
adopted  the  Federal  Constitution  ;  was  member  of  Con- 
gresa  L7S9-93  and  1797-1802,  U.  S.  Senator  1801-10,  and 
IT.  8.  minister  to  Brazil  1809-11.  D.  at  South  Mount,  near 
Camden,  S.  C,  June  1,  1332. 

Sumter,  Fort.     See  Fort  Sumter. 

Sum'terville,  p. -v.  and  tp.,  Sumter  co.,  Ala.    P.  1577. 

Sun  [Ang.-Sax.  annua].  The  sun  is  the  centre  of  the 
solar  system,  controls  by  its  attraction  the  motions  of  the 
planets,  and  by  its  heat  is  the  prime  mover  and  maintainor 
of  all  activity  upon  their  surfaces.  Hence  it  has  always 
been  to  astronomers  a  subject  of  earnest  and  careful  study, 
never  more  so  than  at  present,  and  to  mankind  in  general 
an  object  of  admiration,  and  sometimes,  as  with  the  Peru- 
vians and  ancient  Persians,  of  worship.  The  principal 
numerical  facts  relating  to  it  are  the  following : 

Mean  equatorial  horizontal  parallax 8.86"  ±  0.05" 

Mean  distance  from  the  earth,  miles 92,260,000  i  500,000 

Difference  between  greatest  and  least  distance,  miles...  3,l<)ii,oi)0 

Mean  apparent  diameter 32'  3.6" 

Diameter  in  miles 800,000 

Diameter  (earth's  taken  as  unity) 108.7 

Mass,  "  "  "        320,000 

Density,  "  "  "        * 

Specific  gravity 1.42 

Force  of  gravity  at  sun's  surface  (earth's  as  1).... 27.1 

Inclination  of  sun's  equator  to  the  ecliptic.  7°  15' 

Longitude  of  node  of  sun's  equator 73°  57' 

Mean  time  of  rotation  on  its  axis 25.38c2. 

Radiation  of  heat  per  second,  sufficient  to  melt  287,200,000  cubic 

miles  of  ice. 
Nearly  all  the  above  given  data  depend  upon  the  first  as  a 
foundation,  and  since  the  parallax,  as  at  present  known,  is 
itself  subject  to  a  probable  error  of  at  least  y&jjth  of  its 
whole  amount,  a  corresponding  uncertainty  affects  all  the 
rest. 

The  problem  of  the  solar  parallax  is  accessible  by  many 
different  methods,  each  of  course  liable  to  its  own  peculiar 
difficulties.  The  following  are  the  principal  ones  hitherto 
employed:  (1)  Observations  of  the  transits  of  Venus;  (2) 
observations  of  the  oppositions  of  Mars;  (3)  calculation 
from  lunar  irregularities  ;  (4>  experimental  measurements 
of  the  velocity  of  light,  combined  with  observations  of  the 
eclipses  of  Jupiter's  satellites;  (5)  calculations  based  on 
the  secular  perturbations  of  the  orbits  of  the  planets.  Of 
these,  the  first  is  considered  capable  of  giving  the  most 
precise  results,  and  hence  the  greatest  interest  was  felt  in 
the  transit  of  1S74  and  in  the  approaching  one  of  1882, 
and  very  extensive  preparations  were  made  for  the  obser- 
vation of  the  first  with  all  the  accuracy  and  completeness 
possible  in  the  present  state  of  science.  The  reduction  of 
the  observations  is  now  (1S76)  in  process,  and  will  require 
not  less  than  another  year.  It  is  confidently  expected  that 
as  a  result  the  margin  of  error  will  be  reduced  at  least  one- 
half.  From  the  transits  of  1761  and  1769,  Encke  in  1824 
deduced  for  the  parallax  of  the  sun  S.5S",  corresponding 
to  a  distance  of  a  little  more  than  95,000,000  miles;  and 
this  value  remained  generally  accepted  until  about  fifteen 
yeUrs  ago,  when  the  evidence  of  its  incorrectness  became 
overwhelming.  Grave  doubts  were  first  suggested  by  Fou- 
cault's  experiments  on  the  velocity  of  light  in  1852;  and 
these  were  greatly  strengthened  by  Hansen's  investigations 
on  the  moon's  motions,  made  public  in  1S53.  Within  a 
very  few  years  after  this,  the  researches  of  Powalky  in 
Germany,  Stone  in  England,  Leverrier  in  France,  and 
Newcomb  in  this  country  settled  the  matter  completely. 

A  good  deal  has  been  said  by  some  who  do  not  very  well 
understand  the  limits  of  astronomical  accuracy  about  this 
long-standing  error  of  3,000,000  miles  in  the  sun's  distance. 
The  remark  of  Sir  John  Ilcrschel  is  in  point :  "  The  recent 
correction  of  the  solar  parallax  corresponds  to  the  apparent 
breadth  of  a  human  hair  at  a  distance  of  125  feet;  .  .  .  and 
moreover  the  error  has  been  detected  and  the  correction  ap- 
plied, and  the  detection  and  correction  have  originated 
with  the  friends  and  not  with  the  enemies  of  science." 
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The  distance  of  the  sun,  92,000,000  miles,  is  so  great  that 
a  railroad  train  travelling  without  stops  at  the  rate  of  40 
miles  an  hour  would  require  263  years  to  accomplish  it. 
Sound,  moving  with  the  same  velocity  as  on  the  earth, 
would  be  fourteen  years  on  the  way. 

AVhen  examined  by  the  telescope  (which  requires  for  the 
purpose  an  eyepiece  so  constructed  that  most  of  the  light 
is  rejected,  while  only  a  small  percentage  is  sent  to  the 
eye)  the  surface  of  the  sun  presents  a  peculiar  curdled  or 
mottled  appearance,  much  like  that  of  coarse-grained  draw- 
ing-paper. Near  the  edge  the  disk  is  noticeably  darker  than 
at  the  centre,  and  is  marked  here  and  there  with  long,  irreg- 
ular streaks  of  light,  called  facula?,  which  closely  resemble 
the  flecks  of  foam  floating  on  the  surface  of  an  eddy  below  a 
cascade.  But  the  most  striking  objects  are  the  spots,  of 
which  there  are  usually  several  visible  at  once.  Fig.  1 
gives  a  very  good  idea  of 
their  general  appearance. 
They  consist  of  a  nearly 
black  central  portion,  called 
the  nucleus  or  umbra,  of  ir- 
regular form,  and  around  it 
a  fringe  less  deeply  dark, 
called  the  penumbra.  In 
magnitude  they  vary  great- 
ly, from  minute  black  pores 
to  blotches  which  are  even 
visible  to  the  naked  eye  and 
have  a  diameter  of  nearly 
100,000  miles.  They  gener- 
ally go  in  groups,  and  are  distributed  in  two  zones  upon 
the  solar  surface,  on  each  side  of  the  equator  and  par- 
allel to  it,  being  seldom  found  very  near  the  equator 
itself,  and  almost  never  as  distant  from  it  as  40°  of 
solar  latitude.  Their  forms  and  dimensions  are  no  more 
permanent  than  those  of  our  clouds,  but  are  contin- 
ually changing,  old  spots  closing  up  and  disappearing, 
while  new  ones  break  out  to  take  their  place.  One  group 
maintained  its  existence  for  eighteen  months  in  1840-41, 
but  this  is  extreme :  many  last  only  a  few  days.  The 
changes  of  form  and  appearance  which  they  undergo  when 
they  approach  the  edge  of  the  disk  prove  them  to  be  hol- 
lows in  the  luminous  surface  of  the  sun,  and  the  spectro- 
scopic phenomena  show  that  these  hollows  are  filled  with 
dense  light-absorbing  gases  and  vapors.  Their  depth  ap- 
pears to  be  somewhere  between  3000  and  10,000  miles,  at 
least  usually.  By  watching  them  we  are  able  to  ascertain 
the  period  of  the  sun's  rotation  and  the  position  of  its 
equator  as  given  in  the  table  of  numerical  data.  But  it  is 
a  most  important  fact  that  they  show  the  surface  of  the  sun 
to  move,  not  like  that  of  a  solid  globe,  but  in  such  a  way 
that  while  near  the  equator  the  time  of  rotation  slightly 
exceeds  25  days,  at  a  solar  latitude  of  44°  it  is  2S  days. 
The  formula  which  Faye  gives  to  express  the  velocity  of 
the  rotation  at  any  latitude  is  R  =  862'  —  186'sinV,  where 
R  is  the  daily  angular  motion,  and  I  the  solar  latitude  in 
question.  No  satisfactory  explanation  of  this  peculiar 
law  of  rotation  has  yet  been  reached,  and  it  is  at  present 
one  of  the  most  fundamental  and  important  of  all  tho 
problems  of  solar  physics.  Besides  this  systematic  differ- 
ence between  the  velocities  of  spots  according  to  their  dis- 
tance from  the  equator,  it  is  also  found  that  they  have 
proper  motions  of  their  own.  Any  great  change  in  mag- 
nitude or  form,  especially  any  separation  into  two  or  more, 
is  generally  accompanied  by  a  sudden  forward  movement 
in  the  direction  of  the  sun's  rotation. 

But  the  most  singular  fact  about  the  spots  remains  to  be 
stated.  Their  number  is  periodically  variable,  the  period- 
icity being  somewhat  irregular,  but  the  time  not  differing 
much  from  eleven  years.  This  discovery  was  first  an- 
nounced by  Schwabe  in  1851,  and  has  since  been  abun- 
dantly verified.  The  number  of  different  spot-groups  ob- 
served during  a  year  sometimes  rises  as  high  as  350,  or 
nearly  one  new  one  cverv  day.  and  sometimes  falls  as  low 
as  24,  or  only  two  a  month/  1S28,  1837,  1S48,  I860,  and 
1871  were  years  of  spot-maximum;  equally-marked  min- 
ima occurred  in  1833,  1844,  1855,  and  1867.  It  is  found 
that,  during  the  years  of  maximum,  the  magnetic  disturb- 
ances on  the  earth  are  also  at  a  maximum,  and  vice  versd. 
Very  recently  also  Ilornstein  announces  a  variation  in  tho 
average  height  of  the  barometer  and  its  daily  range  follow- 
ing the  same  law,  and  Weldrum,  Lockyer,  and  Symons 
think  they  find  a  relation  between  the  annual  amount  of 
rain/all  on  the  earth's  surface  and  the  number  of  thespots; 
the  rainfall,  according  to  their  calculations,  being  some  20 
per  cent,  greater  during  the  years  of  spot-maximum  than 
at  the  minimum.  Jelinck,  however,  denies  this  as  the  re- 
sult of  his  investigations,  and  the  fact  can  by  no  means  be 
regarded  as  established. 

As  to  the  constitution  of  the  sun,  and  the  cause  and  na- 
ture of  the  spots,  opinion  is  still  much  divided.    The  small 
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specific  gravity  of  the  whole  mass,  however,  is  greatly  in 
favor  of  the  present  prevailing  doctrine  that  the  sun  is 
mainly  gaseous,  but  covered  by  a  sort  of  luminous  shell  of 
cloud  formed  by  the  precipitation  of  the  vapors  which  are 
cooled  by  external  radiation.  According  to  this  view — of 
which  Faye  claims  to  be  the  originator  and  is  the  main 
defender — the  central  core  of  the  sun  is  only  feebly  luminous 
because  purely  gaseous,  while  the  daz/ding  surface,  or 
photosphere,  as  it  is  called,  owes  its  brilliance  to  the  minute 
liquid  incandescent  particles  which  result  from  condensa- 
tion. The  spots  are  supposed  to  be  cavities  in  this  cloud- 
layer,  which  according  to  Faye  are  caused,  like  eddies  in 
a  rive-,  by  the  unequal  velocities  of  neighboring  portions 
of  the  photosphere,  resulting  from  the  peculiar  law  of  the 
sun's  rotation  which  has  been  already  stated.  These  ed- 
dies, Faye  supposes,  would  form  funnel-shaped  hollows 
into  which  the  cooler  overlying  atmosphere — of  which  more 
anon — would  settle,  and  by  its  absorption  produce  the  ob- 
served darkening.  According  to  this  view,  of  course  the 
spots  ought  to  be  nearly  round,  and  to  exhibit  a  marked 
gyratiry  movement,  which,  unfortunately,  is  seldom  the 
case.  And  yet  no  other  theory  seems  to  be  on  the  whole 
more  satisfactory,  or  even  as  much  so.  Secchi  maintained 
for  a  time  that  they  were  openings  formed  by  explosions 
from  below,  a  view  much  resembling  that  proposed  by 
Herschel  long  ago;  and  Zb'llner,  who,  however,  considers. 
the  body  of  the  sun  to  be  liquid,  sees  in  them  slags  or  scoria; 
floating  on  a  molten  surface  and  surrounded  by  clouds  ■ 
and  Vicaire  substantially  agrees  with  him.  As  matters 
stand,  it  must  be  admitted  that  no  theory  yet  proposed 
meets  all  the  conditions. 

As  to  the  periodicity  of  the  spots,  Carrington  and  De  la 
Rue  consider  that  their  observations  show  a  connection 
between  the  positions  of  the  planets  and  the  number  of 
spots:  this,  however,  remains  very  doubtful,  and  it  is  diffi- 
cult to  imagine  what  can  be  the  bond  of  connection. 

The  amount  of  heat  radiated  by  the  sun  per  minute  ad- 
mits of  pretty  accurate  measurement,  and  was  determined 
many  years  ago  by  Pouillet  and  Sir  John  Herschel,  whose 
results  have  since  been  verified  and  slightly  corrected.  It 
is  found  that  the  sun's  radiation  would  melt  a  shell  of  ice 
covering  its  own  surface  to  a  depth  of  between  39  and  10 
feet  in  one  minute  of  time.  This,  however,  gives  us  no 
knowledge  of  the  temperature  of  the  solar  surface,  which 
as  yet  is  entirely  undetermined,  and  probably  undeter- 
minable, for  there  is  no  reason  whatever  to  assume  that  it 
is  anything  like  uniform  throughout.  At  any  rate,  the 
estimates  of  different  authorities  are  discrepant.  Secchi 
sets  it  at  20,000,01)0°  F.,  Ericsson  at  7,000.000.  Zollner  as 
60,000,  and  Vicaire  at  4000  to  0000,  and  Violle,  the  most 
recent  and  thorough  investigator  of  the  subject,  agrees 
with  him.  The  temperature  and  amount  of  radiation  have 
not  materially  changed  for  the  last  2000  years,  as  evidenced 
by  terrestrial  climatology.  According  to  Faye,  the  expend- 
iture of  heat  is  supplied  by  the  passing  of  portions  of  its 
mass  from  the  gaseous  state  to  the  liquid  or  solid,  with  a 
corresponding  diminution  in  its  bulk.  A  contraction  of 
about  125  feet  per  year  in  the  solar  radius  would  satisfac- 
torily account  for  the  whole. 

The  photosphere  is  overlaid  by  an  atmosphere  contain- 
ing in  its  lower  regions  nearly  all  the  materials  which  enter 
into  the  composition  of  the  sun,  while  higher  up  the  lighter 
gases  alone  prevail,  the  distribution  not  following,  how- 
ever, the  laws  of  gases  in  equilibrium,  but  being  largely 
dependent  on  dynamical  actions.  This  atmosphere  is 
of  course  invisible  under  ordinary  circumstances,  but  re- 
veals itself  to  the  Spectroscope,  and  at  an  eclipse  forms  the 
so-called  corona,  the  most  beautiful  of  all  the  spectacles 
ever  seen  in  the  heavens. 

As  every  one  now  knows,  the  spectrum  of  sunlight  is  a 
continuous  band  of  color  crossed  by  numerous  black  lines, 
which  are  especially  crowded  and  intense  in  the  indigo  and 
violet.  The  cause  of  these  lines  remained  a  mystery  until, 
in  ISoO,  Kirehhoff  oxplained  it  by  showing  that  they  are 
due  to  the  filtration,  so  to  speak,  of  the  light  from  the 
photosphere  through  an  atmosphere  containing  metallic 
vapors.  He  showed  that  while  such  a  vapor  by  it-elf  would 
give  a  characteristic  spectrum  of  bright  lines,  this  spec- 
trum would  be  reversed,  and  show  itself  as  a  spectrum  of 
black  lines,  whenever  a  light  of  sufficient  intensity  was 
made  to  traverse  the  vapor  from  behind.  Thus,  in  the 
lines  of  the  spectrum  is  found  certain  proof  of  the  exist- 
ence in  the  solar  atmosphere  of  the  following  substances — 
viz.  iron,  titanium,  calcium,  manganese,  nickel,  col, ah. 
chromium,  barium,  sodium,  magnesium,  copper]  hydrogen, 
line,  sulphur,  cerium,  strontium,  and  potassium.  The  por- 
tion of  the  solar  atmosphere  containing  these  substances, 

at  least  in  quantity  and  condition  to  l,.>   accessible  !<>  spec 
troseopic  observation,  does  not  extend  more  than  from  500 
to  1500   miles  above  the  photosphere.      For  a  few  moments 
at  an  eclipse,  when   the  last  segment  of  the  sun   has  jn.-i 


vanished,  the  spectrum  of  this  lower  atmosphere  becomes 
visible:  the  lines,  which  we  are  accustomed  to  see  intensely 
black,  flush  out  brilliant  with  color,  and  then  as  the  moon 
moves  on  fade  rapidly  away,  enduring  only  for  two  or  three 
seconds. 

During  an  eclipse  also  certain  other  very  beautiful  and 
singular  appearances  present  themselves.  Hanging  on  the 
edge  of  the  moon  there  are  usually  several  rose-colored 
"prominences"  or  "  protuberances,"  to  use  the  non-com- 
mittal  name-  by  which  they  were  first  described  in  1842. 
After  their  nature  had  been  long  debated,  the  spectroscope 
was  applied  to  them  in  1868,  and  at  once  showed  them  to 
be  great  clouds  or  flames  (mainly  composed  of  hydrogen, 
though  also  containing  other  elements)  which  seem  to  float 
above  the  sun  in  some  upper  atmosphere  like  our  ter- 
restrial clouds.  Immediately  afterward,  almost  simulta- 
neously, but  independently,  Janssen  and  Dockyer  made 
their  elegant  discovery,  that  with  the  spectroscope  these 
objects  can  be  observed  without  an  eclipse,  and  Lockycr 
showed  them  to  be  mere  extensions  of  a  stratum  of  incan- 
descent hydrogen  which  overlies  the  photosphere  and  at- 
mosphere of  metallic  vapors.  To  this  rose-colored  stratum, 
whoso  existence,  however,  had  been  recognized  before  by 
Arago,  Grant,  and  others,  he  gave  the  name  of  •' chromo- 
sphere." As  seen  with  the  spectroscope,  it  is  found  to  have 
an  average  depth  of  from  3000  to  S0II0  miles,  but  its  upper 
surface,  though  well  defined,  IS  exceedingly  irregular,  resem- 
bling a  sheet  of  flame  tormented  and  driven  by  the  wind. 
It  seems  to  be  not  a  continuous  layer  of  gas,  but  rather  to 
be  made  up  of  countless  jets  and  flames,  expelled  through 
spiracles  and  vents  in  the  photosphere.  Its  spectrum 
shows,  besides  the  four  bright  lines  of  hydrogen,  a  brilliant 
line  of  unknown  origin  in  the  yellow,  designated  as  1*3 
from  its  being  very  near  to  the  so-called  I)  lines  of  -odium, 
but  a  little  more  refrangible;  also  a  line  about  two  thirds 
of  the  way  from  F  toward  G,  which  Lorenzoni  has  called  /. 
and  which  coincides  with  one  of  the  lines  of  cerium,  and  a 
seventh  faint  line  of  unknown  origin  about  one-third  of 
the  way  from  a  (not  A)  toward  B.  In  addition  to  the>e 
seven  lines,  those  of  magnesium,  sodium,  barium,  and 
many  others  are  generally  present,  and  at  times  the  num- 
ber becomes  very  great.  The  writer  has  published  a  cata- 
logue of  273.  The  protuberances  are  mere  extensions  of 
this  chromosphere:  here  and  there,  especially  in  the  neigh- 
borhood of  spots,  the  chromosphcric  jets  ascend  to  a  great 
altitude,  and  the  incandescent  hydrogen  spreads  out  into 
enormous  clouds,  of  forms  as  beautiful,  varied,  and  change- 
able as  those  to  winch  we  are  accustomed  in  our  terrestrial 
sky.  It  is  customary  to  distinguish  them  into  two  classes, 
the  cloud-formed  and  the  eruptive.  The  former  arc  com- 
paratively permanent,  floating  often  for  days  over  the  same 
region,  usually  connected  by  slender  li laments  to  the  eh romo- 
sphcre  below,  but  sometimes  free  ;  generally  cirrous  in  their 
texture,  but  sometimes  rounded  in  outline  like  a  cumulus. 
They  are  often  enormous  in  their  dimensions,  attaining 
altitudes  of  from  ^0,000  to  100,000  miles,  and  a  horizontal 
extent  twice  as  great.  They  are  found  alike  in  the  po!ar 
and  equatorial  regions,  and  seem  generally  to  indicate  com- 
parative quiet  in  that  portion  of  the  solar  atmosphere  w  here 
they  happen  to  be  lying.  The  eruptive  prominences,  on 
the  other  hand,  are  generally  composed  01  comparatively 
short  and  nearly  vertical  jets  and  filaments,  of  \  n  id  bright- 
ness, and  the  most  vivacious  instability  of  form  and  motion. 
Veloeil  ies  i  t  20,  50,  and  even  200  miles  per  second  are  often 
observed.  These  phenomena  are  especially  common  around 
(not  in)  the  spots.  When  a  spot  approaches  the  limb  of 
the  sun,  the  whole  neighboring  region  is  usually  found  to  bo 
alive  with  jets  and  eruptions.  Faye  accounts  for  this  by 
Supposing  that  the  i  hromosphcrie  hydrogen  is  sucked  down 
by  the  vortex  which  ho  considers  to  constitute  the  nucleus 
of  the  spot,  and  then  being  liberated  rises  from  below 
through  the  photosphere  immediately  surrounding.  Di- 
rectly over  the  centre  of  the  spot,  according  to  Kespighi, 
the  chromosphere  is  somewhat  depressed,  but  Seocfai  denies 
this.  The  changes  in  the  appearance  of  the  erupt  i\  c  pro  in 
incnecs  are  exceedingly  rapid.  They  have  been  known  to 
attain  an  elevation  of  I'llli.OUl)  miles  in  twenty  minutes  of 
time]  and  then  entirely  disappear  within  half  an  hour. 
Fig.  2  illustrates  some  of  the  different  prevailing  forms. 

The  corona  with  which  the  sun  is  surrounded  durii 
total  eclipse  was  long  a  subject  of  hot  dispute.  It-  ap| 
.me  i  -  much  like  the  "  glory  "  with  which  the  old  painters 
encircled  the  heads  of  saints.  Close  to  the  sun  ifl  0  ring 
of  pearl-colored  dazzling  light)  which  rapidly  decreases  in 
brightness  as  the  distance  from  the  sun  in  leases,  and  as- 
sumes B  distinctly  radiated  -tincture.  Its  rays,  with  hero 
and  there  distinct  dark  gap-  between  i  lo'in .  e  \tend  to  a 
distance  equalling  the  radius  of  the  Bun,  and  sometime-  its 

•  I  i  a  meter,  and  are  terminate.  I  by  an  irregular  outline 

what  star-like  in  form,  having  from  four  to  six  point-,  but 
not  symmetrically  placed.     Some  held  that   it  wmi   caustd 
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by  the  action  of  a  lunar  atmosphere,  long  since,  however, 
proved  not  to  exist,  at  least  in  extent  ami  quantity  to  ac- 
count for  the  observed  appearances.     Others,  and  notably 


I  "Jid'-d 


Ub^ttWtAth*t 


Mr.  Lockyer.  contended  almost  obstinately  that  it  was 
mainly  if  not  wholly  a  phenomenon  of  our  own  atmosphere, 
being'  led  to  this  belief  by  the  fact  that  the  appearance 
of  the  F  line  in  the  spectrum  of  the  chromosphere  shows 
that  at  the  surface  of  the  sun  the  pressure  of  the  solar  at- 
mosphere is  very  small  (not  more  than  three  or  four  inches 
of  mercury).  It  is  of  course  a  natural  inference  that  the 
solar  atmosphere  cannot  be  very  extensive;  and  yet  it  is  a 
mistaken  conclusion.  Whether  the  smallness  of  the  pres- 
sure exerted  by  the  "coronal  atmosphere,"  as  Janssen  calls 
it,  upon  the  underlying  strata  is  due  to  its  intrinsic  and 
almost  inconceivable  rarity,  like  that  of  comets'  tails, 
or  whether  it  is  due  to  the  possible  fact  that  its  particles  do 
not  rest  at  all  upon  what  is  below  them,  but  are  flying  out 
into  space,  repelled  by  some  unknown  force,  or  whether  the 
difficulty  is  to  be  removed  by  some  as  yet  unimagined  ex- 
planation, is  not  certain;  but  that  this  "coronal  atmo- 
sphere "  exists,  and  is  the  principal  cause  of  the  phenomena 
described,  is  beyond  doubt.  Its  existence  was  first  demon- 
strated by  the  observations  of  Prof.  Harkness  and  the  writer 
at  the  eclipse  of  1S69,  when  they  found  the  spectrum  of  the 
corona  to  be  characterized  by  a  bright  line  in  the  green, 
at  1-174  of  IvirchhofTs  scale.  The  observation,  conclusive  if 
correct,  was  for  a  time  discredited  in  some  quarters,  but  was 
fully  confirmed  at  the  eclipse  of  1S70 ;  and  in  1871,  pho- 
tography finally,  and  to  the  satisfaction  of  all,  completely 
settled  the  matter  by  showing  the  identity  in  extent  and 
details  of  the  phenomena  visible  at  stations  many  hundred 
miles  apart  along  the  track  of  the  shadow.  Of  what  mate- 
rial this  coronal  atmosphere  is  composed  is  still  uncertain. 
The  line  1474,  with  an  ordinary  spectroscope,  appears  to 
coincide  exactly  with  a  line  in  the  spectrum  of  iron  ;  but 
with  a  powerful  diffraction  spectroscope  the  writer  has  re- 
cently found  that  the  corresponding  dark  line  in  the  ordi- 
nary solar  spectrum  is  double,  the  less  refrangible  compo- 
nent being  due  to  iron,  while  the  other,  which  is  the  true 
corona  line,  is  probably  due  to  some  as  yet  unknown  sub- 
stance as  much  rarer  than  hydrogen  as  that  is  lighter  than 
anything  else  with  which  we  are  acquainted.  The  real  nature 
of  the  corona,  and  the  causes  of  its  peculiar  configurations 
and  structure,  remain  a  problem  as  yet  unsolved  ;  we  have, 
apparently,  somewhat  analogous  phenomena  in  our  own 
terrestrial  aurora  borealis  and  in  those  presented  by  the 
tails  of  comets,  but  whether  the  resemblances  arc  based  on 
any  substantial  identities  is  yet  to  be  determined. 

In  preparing  this  article  continual  reference  has  been 
made  to  Proctor's  The  Sun  Ruler  of  the  Planetary  System, 
and  to  Secehi's  Le  Soldi  and  its  German  translation  by 
Schellen,  which  contains  in  an  appendix  a  very  complete 
account  of  the  bibliography  of  the  subject.  To  these  works 
the  reader  is  referred  for  completer  information,  and  to  the 
papers  by  Fayc,  Secehi,  Vicaire,  and  others  which  have 
appeared  in  recent  numbers  of  the  Compter  Jlcndus  of  the 
French  Academy,  as  also  those  in  the  Aetroiwmische  X>i<h- 
richten  by  Spores  Zb'llner,  and  Wolf.  C.  A.  Young. 

Sun'apee,  p. -v.  and  tp.,  Sullivan  co.,  N.  H.     P.  S08. 
Sun'-Birds,  the  Pmmcropida?.  a  family  of  small,  bril- 
liantly-colored, slender-billed  birds,  found  in  the  *  >ld  World, 
and  chiefly  in  hot  countries.     They  represent  the  humming- 


birds of  the  New  World,  and  some  of  them  approach  quite 
near  the  humming-birds  in  appearance  and  habits. 

Sun/bury,  county  of  New  Brunswick,  Canada,  bisected 
by  the  navigable  river  St.  John.  Area,  about  1000  sq.  m. 
It  is  level,  densely  timbered,  and  in  some  parts  very  fertile. 
Cap.  Oromocto.     P.  6824. 

Swibury,  tp.,  Livingston  co.,  111.     P.  891. 

Sunbury,  p. -v.,  Berkshire  tp.,  Delaware  co.,  0.,  on 
Cleveland  Mount  Vernon  and  Columbus  K.  R.,  has  1  weekly 
newspaper.     P.  236. 

Sun  hill  y,  v.,  Clay  tp.,  Butler  co.,  Pa.     P.  216. 

Suiihniv,  p.-b„  cap.  of  Northumberland  co..  Pa.,  on 
Philadelphia  and  Erie,  Northern  Central,  Shamokin  Val- 
ley, Sunbury  and  Lewistown,  and  Danville  Hazleton  and 
Wilkesbarre  R.  Rs.,  53  miles  N.  of  Harrisburg,  contains 
several  churches,  good  schools.  1  bank.  1  daily  and  3  weekly 
newspapers,  2  planing  and  saw  mills,  fine  hotels,  and  the 
repair-shops  of  the  Philadelphia  and  Erie  R.  R.  P.  3131, 
J.  E.  Eichholtz.  En.  "  Demochat  and  Daily." 

Sun'cook,  p. -v.,  Pembroke  tp.,  Merrimack  co.,  N.  H., 
at  confluence  of  Suncook  and  Merrimack  rivers,  and  at 
junction  of  Suncook  Valley  with  Concord  R.  R.  of  New 
Hampshire. 

Sun/da  Islands  is  the  common  name  of  that  chain  of 
large  islands  belonging  to  the  Malay  Archipelago  which, 
commencing  with  Sumatra  and  ending  with  Timor,  sep- 
arates the  Java  Sea  from  the  Indian  Ocean. 

Sun'day  [Sax.  Susatan  dmg;  Lat.  Dies  sol  it ;  in  San- 
skrit and  other  languages  of  India  the  name  of  the  first 
day  of  the  week  has  the  same  signification],  the  secular 
name  of  the  first  day  of  the  week,  which  is  held  among 
Christians  as  a  Sabbath  or  rest-day  and  in  remembrance 
of  Christ's  resurrection.  As  soon  as  the  Christian  religion 
came  to  be  recognized  by  the  state,  laws  were  enacted  for 
the  observance  of  the  Sunday.  Constantino  (321)  pro- 
hibited all  business  except  agricultural  labor,  and  all  legal 
proceedings  except  the  manumission  of  slaves.  Subsequent 
emperors  made  similar  enactments.  Theodosius  II.  (425) 
forbade  games  ami  theatrical  exhibitions  on  Sunday  I  <'»tl. 
Theod.,  xv.  tit.  7).  The  most  strict  of  these  laws  is  that 
of  Leo  and  Anthemius  (469,  Cod.  Justin.,  iii.  tit.  12).  The 
laws  of  Theodoric  the  Great,  several  kings  of  France,  and 
especially  Charlemagne  (813),  prohibited  servile  work  and 
secular  business. 

In  England,  Sunday  laws  were  of  very  early  origin.  The 
common  law  distinguished  Sunday  from  other  days  by 
allowing  no  judicial  acts  on  that  day,  according  to  the 
maxim.  Dies  dominions  non  est  juridirus.  The  code  of  Ina, 
king  of  the  West  Saxons  (about  693),  punished  servile 
work  by  fine.  Alfred  the  Great  (876)  forbade  work,  traffic, 
and  legal  proceedings  on  Sunday.  Similar  laws  were  in 
force  through  all  the  Saxon  period,  and  were  often  enacted 
in  subsequent  reigns.  The  statute  27  Hen.  IV.  e.  5  enacts 
that  all  fairs  and  markets  on  Sundays,  except  in  harvest, 
shall  cease  on  pain  of  forfeiture  of  goods.  The  statute  5 
and  6  Edw.  VI.  c.  3  makes  Sundays,  with  Christmas,  Easter, 
etc.,  holy  days,  but  permits  work  in  harvest  and  in  other 
cases  of  need.  The  statute  1  Eliz.  c.  2  punishes  by  fine 
persons  absenting  themselves  from  church  without  excuse. 
In  161S,  James  I.  issued  his  Book  of  Sports,  in  which  ho 
declares  certain  games,  sports,  etc.  lawful  on  Sundays  after 
divine  service.  Charles  I.  in  1638  reissued  the  Book  of 
Sports.  The  most  important  of  the  English  statutes  is  20 
Chas.  II.  c.  7,  which  prohibits  all  worldly  labor  or  business 
(works  of  necessity  and  charity  only  excepted),  the  sale  of 
goods,  travelling  for  purposes  of  trade,  and  the  serving  or 
executing  of  any  process  or  warrant,  except  in  case  of 
treason,  felony,  or  breach  of  peace.  The  dressing  of  meat 
in  families,  and  its  sale  in  inns  and  eating-shops,  and 
the  crying  of  milk  before  nine  and  after  four,  are  al- 
lowed. This  statute,  somewhat  modified  by  subsequent 
laws,  is  the  present  Sunday  law  of  England,  and  lies  at  the 
basis  of  the  Sunday  laws  of  this  country. 

In  France,  during  the  Revolution,  when  the  Christian 
calendar  was  abolished  and  the  decade  substituted  for  the 
week,  each  tenth  day  was  made  a  rest-day,  and  its  observ- 
ance was  enforced  by  a  law  (17  Thermidor,  An.  VI.)  which 
required  the  public  offices,  schools,  workshops,  stores,  etc. 
to  be  closed,  and  prohibited  sales  except  of  eatables  and 
medicines,  and  public  labor  except  in  the  country  during 
seed-time  and  harvest.  On  the  restoration  of  the  Gregorian 
calendar.  Sunday  was  recognized  in  the  Code  NnpoMon 
(Art.  25,260).  A  law  of  is  Nov.,  1814,  prohibited  ordinary 
lab-tr.  traffic,  etc.,  and,  though  declared  by  the  courts  in 
1838  and  1845  to  be  still  in  force,  it  has  been  for  many 
years  a  dead  letter.  In  Switzerland,  recent  legislation  has 
granted  to  railway  employes  and  all  government  office- 
holders the  concession  of  at  least  one  Sunday  in  every 
three.     In  some  of  the  cantons  steps  have  been  taken  for 
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the  further  restriction  of  Sunday  labor.  The  question  is 
agitated  in  Belgium  and  Germany  of  better  protection 
by  law  of  Sunday-rest  for  operatives. 

The  early  American  colonists  brought  with  them  the  ob- 
servance of  Sunday,  both  as  a  religious  and  as  a  en  il  in- 
stitution, and  both  the  religious  and  secular  observance  of 
the  day  was  enforced  by  laws  similar  to  the  English  statutes, 
though  modified  by  the  popular  feelings  and  modes  of  life. 
The  early  laws  of  Massachusetts,  Connecticut)  Georgia, 
South  Carolina,  and  Virginia  compelled  attendance  at 
church,  the  Massachusetts  law  (1782)  providing  that  such 
attendance  was  not  required  where  there  was  no  place  of 
worship  which  the  person  could  conscientiously  attend. 
(The  oft-quoted  "Blue  Laws"  of  Connecticut  arc  a  pure 
fiction,  first  published  in  London  in  1781  by  Samuel  Peters 
in  revenge  for  being  driven  from  the  colony  on  account  of 
his  obnoxious  royal  ism.)  After  the  establishment  of  the 
Federal  government,  as  the  separation  between  Church  and 
State  came  to  be  more  fully  understood  and  carried  out,  the 
earlier  Sunday  laws  were  modified  in  conformity  with  this 
principle,  and  the  legislatures  and  courts  have  been  careful 
to  distinguish  between  Sunday  observance  as  a  religious  and 
as  a  civil  institution,  and  to  enforce  only  the  latter.  The  ex- 
isting Sunday  laws  rest  chiefly  upon  the  following  grounds  : 
The  right  of  all  classes,  so  far  as  practicable,  to  rest  one 
day  in  seven  ;  the  right  to  undisturbed  worship  on  the  day 
set  apart  for  this  purpose  by  the  great  majority  of  the  peo- 
ple ;  the  decent  respect  which  should  be  paid  to  the  re- 
ligious institutions  of  the  people;  the  value  to  the  state 
itself  of  the  Sunday  observance  as  a  means  of  that  pop- 
ular intelligence  and  morality  on  which  free  institutions 
are  conditioned.  Sunday  laws  exist  in  every  State  of  the 
Union,  with  the  partial  exception  of  Louisiana,  which  at 
the  time  of  its  admission  was  inhabited  by  persons  of 
French  descent,  with  laws  and  usages  differing  from  those 
of  the  other  States,  where  the  Anglo-Saxon  element  pre- 
dominated. The  Federal  Constitution  provides  that  Sun- 
day shall  not  be  reckoned  in  the  ten  days  within  which 
the  President  may  return  any  bill;  the  Federal  courts 
and  the  offices  of  the  departments  are  closed;  the  service 
of  the  post-offices  is  restricted;  no  session  of  Congress 
is  held,  and  provision  is  made  by  act  of  Congress  for 
the  observance  of  Sunday  in  the  army  and  navy.  Beyond 
this,  Sunday  legislation  does  not  come  within  the  sphere 
of  the  Federal  government.  The  statutes  of  the  States 
differ  somewhat  in  details  and  strictness.  Sunday  is  every- 
where held  as  a  dies  non.  Public  affairs  arc  suspended  :  the 
legislatures  do  not  sit;  courts  are  not  held,  except  that  in 
some  cities  police  courts  are  open  for  an  hour  or  two  ;  legal 
processes  are  not  served.  In  most  of  the  States  common 
labor  and  traffic  are  prohibited  ;  contracts  made  or  for  ser- 
vice on  Sunday  are  invalid:  public  amusements  are  re- 
stricted or  forbidden.  In  many  of  the  States  exception  is 
made  in  favor  of  those  who  observe  the  seventh  day  of  the 
week.  In  Louisiana  the  only  Sunday  law  is  that  which 
makes  it  (with  Christmas,  New  Year's  Day,  etc.)  a  public 
rest-day.  and  provides  that  citations  shall  not  issue,  nor 
proceedings  be  had,  nor  suits  instituted  on  that  day.  and 
that  it  shall  not  be  reckoned  in  computing  interest  and  in 
protests,  etc.  The  constitutionality  of  Sunday  laws  has 
been  decided  frequently  by  the  highest  courts  of  the  sev- 
eral Slates. 

(Robert  Cox.  Literature  of  Sabb.  Question  (Edinb.,  18fi5); 
Amer.  Law  Kevietoi  vol.  ii.  ;  Pfot.  Epis.  Qaar.  Rev.,  vol. 
vii.;  Mark  Hopkins,  Sabb,  and  Free  Institution*,  in  Doc. 
29  of  N.  Y.  Sabb.  Committee:  Judge  W.  F.  Allen,  opinion 
in  Lindenmuller  vs.  The  People,  33  Barbour,  648.  See 
Lord's  Day,  Sabbath.)  W.  W.  Attkubury. 

Sunday  Letter.  See  Easter,  by  Pres.  F.  A.  P. 
Barnard. 

Sunday-Schools.  The  importance  of  this  subject 
may  be  inferred  from  the  fact  that  in  1874  there  were  said 
to  be  2,900,000  pupils  in  Sunday-schools  connected  with 
Methodist,  Baptist,  Presbyterian,  and  Congregational 
chinches  in  the  V.  S.  Sixty  years  before,  such  an  insti- 
tution as  a  Sunday-school  connected  with  a  church  was  a 
thing  almost  unknown.     The  Sunday-school  of  the  present 

day  has  several  distinctive  features:  M)  It  is  held  on  the 
first,  day  of  the  week,  a  day  observed  by  Christians  ;i-  holj 
time,  a  day  on  which  there  is  a  general  suspension  of  sec 
ular  labor,  on  which  public  schools  everywhere  are  closed, 
anil  which  affords  peculiar  facilities  for  instruction  in  re- 
ligious truth.     (:!)  It  is  a  school  for  positively  religious 
instruction.     It  is  not  its  object  to  teach  reading,  writing, 
mul  arithmetic,  or  to  furnish  occupation  for  tin-  idle  and  cu- 
te:) tinmen)  for  the  Listless,  or  merely  to  secure  a  reforms 
fcion  of  manners  ami  morals.     Its  aim  i-  higher  and  avoir 
eih  religious.     (3)   It  is  thoroughly  a  Bible  school.    The 
llolv  Scriptures  furnish  the  ha  sis,  and  almost  exclusively  the 
textbook,  of  instruction.    Ecclesiastical  history,  systems  of 


theology,  denominational  controversies  are  subordinated 
to  the  study  of  the  Bible.  Even  Church  catechisms  are  not 
made  prominent;  indeed,  to  a  great  extent  they  are  laid 
entirely  aside,  and  the  pupil's  attention  is  directed  to  I 
meaning  of  the  Scripture-,  and  to  the  duties  which  are  to 
be  inferred  from  them.  (4)  It  is  for  children  and  youth 
universally,  whether  rich  or  poor,  Christian  or  pagan,  edu- 
cated or  illiterate.  It-  advantages  are  iYc,-i_\  offered  to  all, 
without  any  charge,  direct  or  indirect,  for  tuition  or  for 
incidental  expenses.  (6)  The  pupils  are  usually  grouped 
together  in  small  classes,  comprising  those  of  equal  attain- 
ments, and  each  class  is  brought  into  verj  tions, 
it  may  be  for  a  number  of  consecutive  years,  with  its 
teacher.  (6)  Instruction  is  given  by  unpaid  lay  teachers, 
who  undertake  their  task  as  one  of  the  attractive  ami  ap- 
propriate forms  of  Christian  work.  (7)  The  instruction  is 
supplementary  to  that  given  by  the  family,  the  state,  and 
the  ministry.  While  many  pupils  may  be  found  whom  the 
public  schools  do  not  reach  or  who  are  uuder  no  Christian 
influences  at  home,  the  great  mass  of  Sunday-school  chil- 
dren attend  the  common  school  throughout  the  week,  be- 
long to  nominally  Christian  families,  and  come  in  some 
measure  within  the  reach  of  pulpit  instruction.  The  Sun- 
day-school has  a  field  upon  which  the  state  cannot  enter, 
gives  instruction  with  a  regularity  and  method  which  few 
households  can  secure,  and  gains  a  nearer  access  to  young 
minds  than  preachers  in  miscellaneous  assemblies  expe  t 
to  find.  (8)  The  Sunday-school  is  to  a  very  large  extent 
independent  of  ecclesiastical  control.  The  direction  of  its 
affairs  is  not  usually  given  to  the  constituted   authorities 

of  the  congregation.     The  ecclesiastical  I ke  and  digests 

prescribe  no  rules  for  conducting  it.  It  is  rather  an  im- 
perium  in  imperio,  or  at  least,  a  voluntary  organization 
very  informally  constitute'!,  quite  flexible  in  its  methods, 
having  no  pecuniary  interests  to  create  trouble,  and  man- 
aged very  much  as  the  superintendent  and  teachers  prefer. 
History, — To  Robert  Raikes  of  Gloucester,  England,  is  to 
be  ascribed  the  distinction  of  having  originated  a  movement 
in  the  interests  of  philanthropy  some  results  of  which  are 
now  seen  in  the  modern  Sunday-school  %]  stem.  His  plan-, 
first  made  public  in  the  Gloucester  Journal  '  I  783  b  of  which 
he  was  editor,  were  afterward  unfolded  more  at  length  and 
discussed  in  various  numbers  of  the  Qentlt  man's  Magazine. 
Having  had  his  attention  called  in  17SI  or  1782  to  the 
ignorance  and  poverty  of  certain  children  in  the  suburbs 
of  his  native  city,  he  started  among  them,  on  his  own  re- 
sponsibility, what  in  modern  phrase  would  he  called  a  mis- 
sionary enterprise,  hiring  some  women  to  teach  them  to 
read  and  to  recite  the  Church  catechism.  Hoys  and  girls 
were  received  from  six  to  fourteen  years  of  age.  They  were 
taught  from  ten  to  twelve  o'clock  on  Sunday  mornings,  nil 
again  in  the  afternoons  before  and  after  church  service. 
A  clergyman,  the  Rev.  Mr.  Stock,  consented  to  a— i-t  by 
going  the    rounds    on    Sunday   afternoons   to   examine   the 

progress  made  and  enforce  order  and   di urn.      Aiming 

thus  to  benefit  the  very  poor,  and  to  teach  children  for 
whom  no  public  instruction  was  provided,  the  founder  re 
garded  the  Sunday-school  as  a  means  of  •■  civilizing  the 
common  people  of  the  kingdom."  The  success  which  at- 
tended these  schools  in  Gloucester  commended  them  to  pub- 
lic favor.  The  queen  admitted  Mr.  Kaikes  fco  an  audience 
at  AVindsor,  and  talked  with  him  for  an  hour  about  the  re- 
sults. In  17s"'  a  socirty  was  fori  ne  I  for  establishing  Sunday - 
schools  throughout  the  Ilritish  dominion-.  Knur  years  later, 
300,000  scholars  were  enrolled  as  attendants.  The  teachers 
continued  for  some  year-  to  receive  wages,  the  men  being 
paid  two  shillings  a  day,  and  the  women  one  s!iil!in<_"  or 
one  and  sixpence,  and  each  teacher  having  thirty  or  fortj 
scholars.  In  the  schools  founded  by  the  society  reading 
Was   taught,  but  not  writing   or  arithmetic.      The   schools, 

how  e\  or,  encountered  occasional  opposition — sometime-  on 

the  ground  that  they  were  not  uuder  the  direct  ion  id'  el  erg v 

men.  and  sometimes  from  persons  who  discountenanced  all 
education  of  the  poor.  In  Scotland,  on  the  other  hand,  it 
was  argued  that  Sunday-schools  of  that  sort  were  unneoee 
sarv,  inasmuch  as  sufficient  secular  instruction  was  given 
in  the  parish  schools,  while  religious  training  was  pro>  ided 
for  in  other  waj  s. 

These  movements  in  Great  Britain  attracted  attention  on 
this  side  of  the  Atlantic,  and  led  to  the  organisation  in 
.Ian.,  1791,  of  the  Philadelphia  Society   for  the  Support  an  1 

Institution  of  First  Day  or  Sunday-Scl 1-.     Among  the 

founder-  wen-  BiBhop  White, Dr. Rush, and  .Mat hew  Care} . 

the  first  of  whom  was  president.     Tl bjeel  aimed  at  was 

to  furni-h  education  to  youth  who  lacked  a  Ivantnges,  and 
to  promote   a    reformation   of  morals   and    manners.      Paid 

teachers  were  employed,  and  they  gave  instruction  in  read- 
ing and  writing.     The  society  was  afterward  ineorpoi  ited, 
and  in  1800  had  expended  $4000  and  given  instruct 
21,027  pupils.     At  the  present  time  it  expend!    >' 
per  annum  on    schools   in  the  city,      'flic  extensive  organi- 
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ration  of  Sunday-schools  for  religion*  instruction  character- 
izes the  second  decade  of  the  present  century.  In  1811 
and  1812  the  Rev.  Robert  May.  an  English  missionary  on 
his  way  to  India,  visited  New  York  and  Philadelphia  and 
opened  evening  schools  on  the  English  plan.  In  1S14, 
BJrs.  Isabella  Graham  of  Now  York  began  a  Sunday-inorn- 
in"  school  for  ignorant  adults.  Many  schools  were  founded 
in  i  Connecticut  in  the  year  1S1G.  In  October  of  that  year 
one  was  commenced  in  Dr.  Morse's  parish  in  Charlestown, 
Mass.,  but  not  without  some  hesitation,  lest  the  giving  of 
secular  instruction  should  be  a  profanation  of  the  Lord's 
Day.  In  Massachusetts  the  law  made  ample  provision  for 
teaching  children  to  read  and  write,  and  Sunday-schools 
were  regarded  as  necessary  only  for  such  cities  as  New 
York  and  London,  where  ignorant  parents  neglected  tho 
religious  education  of  their  children  and  no  adequate  pro- 
vision was  made  for  secular  tuition.  In  many  cases  the 
churches  looked  askance  upon  the  Sunday-school,  made  no 
provision  for  its  maintenance,  and  left  the  organization 
and  management  of  it  entirely  to  individuals.  Conse- 
quently, its  growth  as  a  religious  institution  was  attended 
with  serious  disadvantages,  which  were,  however,  counter- 
balanced by  the  organization  of  union  societies  for  the 
founding  and  nurture  of  Sunday-schools.  Thus,  in  1313 
were  founded  the  New  York  Female  Union  Society  for  Sab- 
bath-Soho  >ls  eld  1  the  New  York  Sunday-School  Union  ;  in 
1817,  the  Philadelphia  Sunday  and  Adult  School  Union  :  in 
1S24,  the  American  Sunday-School  Union  ;  in  1S25,  the  Mas- 
sachusetts Sabbath-School  Union;  and  in  1827  the  Sun- 
day-School  Union  of  the  Methodist  Episcopal  Church.  In 
these  societies  Christian  people  of  different  communions 
cordially  co-operated.  Many  schools  founded  in  cities  and 
in  new  settlements  were  entirely  undenominational,  and 
had  no  connection  with  any  Church,  while  in  other  places 
the  custom  grew  up  to  have  a  school  organized  for  the 
children  and  youth  of  every  distinct  congregation.  In 
1830  the  American  Sunday-School  Union  announced  its 
purpose  to  establish  a  Sunday-school  through  the  Western 
States  in  every  neighborhood  that  was  without  one,  and 
three  years  afterward  it  enlarged  its  plan  so  as  to  include 
the  Southern  States.  Schools  thus  founded  became  in 
multitudes  of  cases  the  nuclei  for  churches.  Similar  work 
of  a  missionary  character  has  been  extensively  prosecuted 
by  other  societies  under  strictly  denominational  manage- 
ment; and  so  heartily  have  the  people  approved  of  the  Sun- 
day-school as  a  permanent  institution  that  for  thirty  years 
or  moro  it  has  been  expected  as  a  matter  of  course  that  the 
members  of  every  local  church  would  sustain  such  a  depart- 
ment for  the  religious  nurture  of  their  children. 

It  would  be  a  mistake,  however,  to  infer  from  the  recent 
date  at  which  the  modern  Sunday-school  system  came  into 
favor  that  the  importance  of  the  religious  education  of 
youth  had  not  been  appreciated  previously  by  the  Protest- 
ant churches.  Two  hundred  years  before  the  days  of 
Raikes  a  rubric  in  the  Book  of  Common  Prayer  directed 
the  curate  of  every  parish,  half  an  hour  before  evensong 
on  Sundays,  to  examine  the  children  of  his  parish  in  tho 
catechism,  and  enjoined  on  fathers  and  masters  to  send 
their  children  and  servants  to  him  for  this  purpose.  The 
schools  established  by  Luther  in  Germany  were  kept  seven 
days  in  tho  week,  thoroughly  providing  for  the  religious 
instruction  of  the  pupils.  John  Knox  introduced  into 
Scotland  a  system  of  Sunday-schools.  The  early  history 
of  New  England  shows  that  a  weekly  exercise  in  the  West- 
minster Assembly's  Catechism  was  one  of  the  ways  by 
which  the  children  of  Christian  families  were  indoctrinated 
in  the  truth,  and  this  was  supplemented  by  the  instructions 
of  the  parish  minister.  John  Wesley  is  said  to  have  in- 
stituted Sunday-schools  in  Savannah  in  1737.  According 
to  I.  U.  Rupp,  Sunday-schools  were  established  in  Lancas- 
ter co.,  Pa.,  before  the  period  of  Kaikes,  and  C.  S.  Ratin- 
esque  asserts  that  they  have  existed  for  centuries  in  Italy. 

Tho  establishment  of  Sunday-schools  is  but  part  of  a 
modern  movement  in  respect  to  general  education.  Robert 
Raikes  was  the  contemporary  of  Rousseau,  Basedow,  and 
Pestalozzi.  The  Emile  of  the  former  maintained  the  doc- 
trines that  it  is  the  function  of  the  State,  and  not  of  the 
Church,  to  teach,  and  that  teachers  should  be  of  the  laity, 
and  generally  married.  Basedow  founded  a  model  school 
at  Dessau  in  1771,  reducing  to  practice  the  ideas  of  Rous- 
seau, and  Pestalozzi  in  177.  gathered  fifty  pauper  children 
into  his  own  house,  aiming  to  relieve  their  wretchedness 
and  impart  to  them  instruction.  Thus  early  were  influ- 
ences at  work  to  revolutionize  the  methods  of  secular  edu- 
cation, and  the  fruit  is  seen  not  only  in  colleges  and  public 
schools,  but  also  in  the  provision  now  made  for  the  religious 
training  of  children  in  schools  where  the  laity,  and  not  the 
clergy,  are  the  teachers,  where  Church  catechisms  and  tenets 
arc  generally  laid  aside,  and  where  the  ecclesiastical  organ- 
ization attempts  no  control  over  the  appointment  of  teachers, 
or  even  the  selection  of  topics  for  study. 


Sixty  years  have  witnessed  not  only  a  large  increase  in 
numbers  of  schools  and  pupils,  but  also  great  changes  in 
the  accessories  of  Sunday-schools.  It  is  sufficient  to  men- 
tion such  apparatus  as  libraries,  question-books,  hymn- 
and  tune-books,  illustrated  papers,  blackboards,  maps,  and 
mottoes.  Each  school  must  have  its  circulating  library 
of  juvenile  literature,  its  hymnal  arranged  with  sprightly, 
fascinating  music,  its  pictorial  paper  enlivened  with  anec- 
dote and  replete  with  instruction,  and  some  form  of  text- 
book to  outline  the  course  of  study  and  instruction.  Fur- 
thermore, the  Sunday-school  has  ceased  to  be  an  institution 
for  the  poor  exclusively  or  for  the  young  exclusively. 
Special  inducements  are  indeed  presented  to  the  poor  by 
providing  them  garments  and  by  occasional  gifts  at  Christ- 
mas, but  social  distinctions  are  done  away,  and  all  classes 
of  the  people  are  expected  to  be  represented.  Not  seldom 
a  whole  congregation  of  adults  becomes  organized  as  a 
Sunday-school  for  Bible  study,  in  which  the  eldest  have 
their  place  no  less  than  the  children.  Sunday-schools  have 
had  their  e fleet  even  on  church  architecture,  so  that  no 
house  of  worship  now  claims  to  be  complete  which  does 
not  provide  special  accommodations  for  teachers  and  schol- 
ars engaged  in  the  study  of  the  Bible.  Different  rooms 
are  needed  for  the  various  departments,  the  arrangement 
of  seats  must  bring  the  pupils  near  to  their  several  teachers, 
and  all  must  be  so  arranged  as  to  make  it  easy  for  all  to 
have  in  common  some  general  exercises  of  devotion. 

While,  on  the  one  hand,  the  union  character  of  Sunday- 
schools  is  less  marked  than  formerly,  as  each  school  is 
sheltered  under  a  denominational  roof,  the  system  has  such 
flexibility  that  those  who  are  personally  interested  in  it  are 
often  brought  together  in  consultation  without  being  fet- 
tered by  sectarian  rules.  Hence  we  hear  of  county  and 
State  conventions  for  the  discussion  of  matters  of  common 
concern.  A  system  of  uniform  lessons  for  all  the  Sunday- 
schools  of  the  country  has  of  late  years  become  very  pop- 
ular, and  has  been  adopted  by  many  schools  in  Great  Brit- 
ain and  on  the  Continent,  and  it  has  been  estimated  that 
more  than  5,000,000  people  are  now  studying  the  same  pas- 
sage of  Scripture  every  Lord's  Day.  It  is  impossible  to 
recount  the  immense  service  which  the  Sunday-school  has 
rendered  as  a  means  of  Christian  education  or  as  a  work 
of  philanthropy  among  the  poor  and  degraded.  Multitudes 
of  children  from  poor  and  ungodly  homes  have  learned  for 
the  first  time  in  Sunday-schools  the  gospel  story,  and  have 
carried  home  with  them  new  ideas  which  have  ripened  into 
new  lives.  Visits  from  their  teachers  on  week-days  have 
brought  the  extremes  of  society  into  personal  contact,  and 
opened  doors  of  influence  which  otherwise  had  remained 
closed  ;  and  besides  the  remote  effects  which  have  to  do  with 
a  future  life,  the  time  and  money  spent  on  Sunday-schools 
are  more  than  compensated  by  their  inculcation  of  virtue, 
their  steady  influence  in  the  regeneration  of  society  and  the 
amelioration  of  its  woes,  and  saving  from  vice  and  crime 
millions  who  have  enjoyed  their  advantages. 

Literature. — A  full  list  of  books  referring  to  the  history 
and  theory  of  Sunday-schools  would  include  not  less  than 
200  volumes.  Among  them  are  such  as  these:  (1)  History. 
The  Gentleman  s  Magazine  (17S5-1S00);  Belcher's  Life  of 
Hubert  Jlaiken  ;  Powers's  Rise  and  Progress  of  S.  S.,  con- 
taining Life  of  Raikes  and  Fox  (1863) ;  Bray's  History  of 
S.  S.  (1S47) ;  History  of  Mass.  S.  S.  Sot  iety  ( 1*850) ;  FerVis's 
Semi- Centennial  Discourse  (1S66);  Watson's  First  Fifty 
years  of  the  S.  S.  (London,  ?  1S63);  American  Quarterly 
Register  for  1829;  Baird's  Religion  in  America  (1844); 
Sprague's  Life  of  Dr.  Morse  (1875)  ;  also  the  Annual  Re- 
ports of  American  S.  S.  Union  (1S25  seq.),  New  York  S.  S. 
Union  (1817  sen.).  New  York  Female  Union  (1817  «e?.)i 
Massachusetts  Sabbath  S.  Union  (1820  *eq.)t  Massachu- 
setts S.  S.  Society,  Connecticut  S.  S.  Union  (1825  seq.), 
Methodist  S.  S.  Union  (1S41  seq.).  Foreign  S.  S.  Associa- 
tion. (2)  Theory  and  Practice,  Packard's"  Teacher  Taui/ht 
(1S41)  and  Teacher  Teaching  (1865);  Todd's  S.S.  Teacher 
(1837) ;  Collins's  Teacher's  Companion  ( 1842)  ;  Mrs.  David's 
The  Sunday-School  (London,  1847);  Inglis,  The  Sabbath- 
School  (1850);  Alexander's  American  S.  S.  and  its  Ad- 
juncts (1856) ;  Hart's  Thoughts  on  S.  S.  (1864)  and  S.  S. 
Idea  (1870);  Taylor's  Sunday-School  Photographs  (1*64); 
Tvng's  Forty  Years  in  S.  5.(1866);  Pardee's  S.  S.  Index 
1 1868);  House's  S.  S.  Handbook  (1868) :  Eggleston's  Man- 
ual (1869);  Trumbull's  Children  in  the  Temple  (1869) ;  Vin- 
cent's Church  School  and  its  Officers  (1872) ;  Cachemaillc, 
Church  S.  S.  Handbook  (London,  1S72)  ;  Evangelical  Al- 
liance Essays  (1S74).  (3)  Periodicals.  American  S.  S. 
Magazine  (1S23  seq.)  ;  Church  S.  S.  Magazine  (London, 
1865  seq.);  S.  S.  Teacher  (Chicago,  1866  seq.);S.  8.  Teacher 
(London,  1868  seq,) ;  The  Hive  (London,  1868  acq,)\  S.S. 
II-  Iper  (Chicago,  1870  seq.) ;  S.  S.  World,  S.  S.  Times,  and 
many  others.  E.  W.  Oilman. 

mi  n  del  liti  lids,  the  name  generally  given  to  that  part 
of   the  delta   of   the   Ganges   which  extends  between  the 
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Hoogly  and  the  Mcgna.  It  consists  of  a  great  number  of 
smaller  and  larger  islands,  covered  with  dense  forest  veg- 
etation, and  infested  by  tigers  and  crocodiles  of  uncommon 
size  and  singular  ferocity.  As  this  tract  of  land  is  in  the 
highest  degree  pestiferous,  the  government  has  taken 
measures  in  order  to  improve  it,  or  at  least  make  it  innox- 
ious, and  in  many  places  the  forests  have  been  cleared 
and  the  ground  transformed  into  sugar  and  rice  fields. 

Sun'derland,  town  of  England,  county  of  Durham,  on 
the  Wear,  near  its  mouth  on  the  North  Sea,  forms,  together 
with  its  suburbs — Wearmouth  on  the  S.  hank  and  Monk- 
Wearmouth  and  Southwick  on  the  N.  bank  of  the  river — 
one  parliamentary  borough  of  ]  04,  J  '.HI  inhabitants.  It  has 
extensive  docks  and  shipbuilding  yards  along  its  harbor; 
large  manufactures  of  glass,  earthenware,  rope,  sailcloth, 
anchors,  and  other  ironware,  and  is,  next  to  Newcastle, 
the  greatest  coal-shipping  port  in  the  world. 

Sunderland,  p.-v.  and  tp.,  Franklin  co.,  Mass.,  on 
Connecticut  River  and  on  New  London  Northern  R  R.,  is 
noted  for  the  beautiful  mountain-scenery  of  "Sunderland 
Park"  and  for  a  cavern  of  considerable  dimensions.  P. 
832. 

Sunderland,  p.-v.  and  tp.,  Bennington  co.,  Vt.,  on 
Batten  Hill  River  and  on  Harlem  Extension  R.  R.    P.  5o3. 

Sunderland  (La  Roy),  b.  in  Exeter,  R.  I.,  in  1804; 
entered  the  ministry  of  the  Methodist  Church  in  1S23;  be- 
came prominent  in  the  temperance  and  anti-slavery  move- 
ments and  in  other  reforms  of  the  day,  especially  in  those 
relating  to  physiology  and  psychology;  was  connected,  as 
editor  or  contributor,  with  various  journals  and  periodicals, 
and  published  many  works,  among  which  are — A  Question 
on  Tcmperttnce  (1S2K),  Essay  on  Theological  Education 
(1834),  Testimony  of  God  against  Slavery  (1834),  Anti 
Slavery  Manual  (1S37),  Christian  Lore  (1837),  Mormoniam 
Exposed  (1842),   Pathetiem,  etc.  (1843,  1847,  1850),  Book 

of  Psychology  (1852),   Book  of  Human  Nature  (1852),    The 

Trance,  and  how  Introduced  (1860),  and  Manual  of  Self ~ 

Healing  by  Nutrition,  without  Medicine  (18(52). 

Sunderland  (Spencer,  Earls  of).  Henry  Spencer, 
the  first  earl,  b.  in  1620:  succeeded  upon  the  death  of  his 
father  in  1633  to  the  title  of  Lord  W ormleighton )  joined 
Charles  I.  at  the  beginning  of  the  civil  war;  fought  at 
Edgehill ;  was  created  carl  of  Sunderland  in  June,  1643, 
and  was  killed  at  the  battle  of  Newbury,  Sept.  20,  1643. 
His  wife  was  the  sister  of  Algernon  Sidney. — Robert 
Spencer,  his  son,  the  second  earl,  b.  in  Paris  about  1641  ; 
lived  on  the  Continent  during  the  time  of  the  Common- 
wealth ;  returned  to  England  at  the  restoration  of  Charles 
II.;  was  sent  on  embassies  to  Madrid  and  Paris  in  1671, 
and  became  a  privy  councillor  in  1674  and  secretary  of 
state  in  1678.  lie  at  first  opposed  and  then  supported  the 
bill  for  the  exclusion  of  the  duke  of  York,  afterward  .lames 
II.,  and  was  removed  from  office  by  Charles  in  1681,  but 
was  reinstated  in  1 682,  and  exercised  a  controlling  influ- 
ence in  the  government  during  the  remainder  of  the  reign, 
and  was  continued  in  office  by  .lames  II..  who  succeeded  to 
the  throne  in  1685.  He  turned  Roman  Catholic  in  16S7, 
but  was  detected  in  a  secret  intrigue  with  the  prince  of 
Orange;  was  dismissed  in  1688,  and  took  refuge  in  Hol- 
land: was  specially  excepted  in  the  act  of  indemnity 
granted  by  the  prince  of  Orange  upon  his  accession  as  Wil- 
liam III.  Having  become  1'ndestant  again,  he  returned 
to  England  in  1690  ;  gained  the  favor  of  William,  and  in 
1695  was  made  lord  chamberlain  and  privy  councillor,  but 
retired  from  public  life  in  1697  with  the  reputation  of  hav- 
ing been  the  basest  public  man  of  his  age.  I>.  at  his  scat 
of  Althorp  Sept.  28,  1702.— CHARLES  SPENCER,  his  son,  the 
third  earl,  b.  in  1674  ;  professed  liberal  principles,  and  was 
returned  to  Parliament  for  Tiverton  in  1695.  His  first 
wife,  a  daughter  of  the  duke  of  Newcastle,  having  died,  he 
married  in  1699  a  daughter  of  the  duke  of  Marlborough, 
thereby  strengthening  His  alliance  with  the  dominant  Whig 
party.  He  succeeded  to  the  oarldom  in  1702;  in  1705  \\  as 
sent  on  embassies  to  Vienna  and  Berlin;  in  1706  took  part 
in  negotiations  for  t he  union  between  Kni'huid  and  Smi 
land;  in  1707  was  appoint". I  secretary  of  state  by  Queen 
Anne;  was  dismissed  in  1710,  declining  a  large  pension 
offered  him  by  the  queen,  Upon  the  accession  of  <" 
I.  in  171  I.  he  was  made  lord  lieutenant  of  Ireland,  in  1715 
lord  privy  seal,  and  in  1717  secretary  of  state  again  and 
president  of  the  council,  and  in  1718  first  lord  of  the  treas 
ury.  He  was  apparently  deeply  involved  in  the  "South 
Sea  Bubble,"  but  the  case  having  been  investigated  by  the 
House  of  Commons,  he  was  acquitted  by  :i  vote  of  233  to 
172,  but  was  driven  from  office  hv  Walpok-  in  1720.  I». 
Apr.  19,  1722.  By  his  marriage  with  the  daughter  of  John 
Churchill,  the  great  duk<  of1  Marlborough,  he  became  the 
progenitor  of  the  present  ducal  house,  their  son  being 
ereaied  the  second  duke,  and  assuming  the  family  name  of 
Spencer-Churchill.  A.  II.  Gubbnsbv. 


Sundew.  See  Drosera,  Insectivorous  Plants,  and 
Pitcher  Plants. 

S  mi  -  1  >j;il.     See  Dial. 

San/field,  p.-v.  and  tp.,  Eaton  co.,  Mich.     P.  llOfi. 

Sun-Fish,  a  name  given  for  various,  but  never  very 
obvious,  reasons  (hut  chiefly,  apparently,  because  the  spe- 
cies bask  in  the  sun  or  have  brilliant  colors)  to  different 
aquatic  animals.  (I.)  In  the  l-.  6.  and  Canada  it  is  most 
frequently  applied  to  species  of  freshwater  Ashes  belong- 
ing to  the  family  Centrarehida\  and  chiefly  to  the  genera 
Pomotia  and  Lepomia.  These  are  readily  recognized  by 
the  extension  of  the  opercula  backward  into  more  or  less 
enlarged  or  elongated  membranous,  highly-colored,  ear- 
like  lobes,  and  the  radial  formula — viz.  dorsal  tin  with  ten 
spines  and  ten  or  eleven  rays,  and  anal  tin  with  three 
spines  and  nine  or  ten  rays;  the  colors  arc  always  quite 
brilliant.  Pomotia  has  the  pharyngeal  hones  wide,  and 
aruud  with  pavement-like  teeth,  and  Lepomia  has  narrower 
pharyngeal  bones  provided  with  acutely  conic  teeth.  The 
Bpe  ties  are  quite  numerous,  there  being  about  three  species 
01  Pomotia  and  nine  or  ten  of  Lepomia.  The  best  known 
in  the  Northern  States  are  the  I)  Pomotia  aureus  i  --  A*. 
oulgaria);  (2)  Lepomia  auritua  [=  Pomotia  appendix  or 
rttbricanda  of  many  authors  i :  and  (3)  Lepomia  incisor. 
The  /*.  aureus  is  the  common  "  sun -fish  "  of  New  Eng- 
land and  the  Middle  States,  and  is  at  once  recognizable 
by  the  ear-flaps  being  black  tipped  with  scarlet,  and  by  the 
orange  spots  of  the  sides.  (1)  The  L.  auritua  is  equally 
readily  distinguishable  by  the  very  long  black  but  bluish- 
edged  ear-flaps.  (3)  The  L,  incisor  has  squarish  black 
ear  flaps.  The  first  is  the  Bmallest,  and  the  last  two  the 
largest,  of  the  species  mentioned.  Wherever  found,  they 
arc  generally  among  the  most  common  fishes,  and  afford 
much  sport  to  at  least  boyish  anglers.  They  are  quite 
carnivorous  and  bold  fishes,  and  take  the  hook  baited  with 
the  common  earth-worm  with  avidity.  (II.)  On  the  sea- 
coast,  to  some  extent,  but  more  especially  in  England,  it  is 
given  to  species  of  ORTHAGORISCIDjB  I  which  see).  (III.)  In 
some  parts  of  England  the  name  is  also  applied  to  the 
basking  shark  (Cetorhinua  or  Selache  maximus).  (IV.)  It 
is  also  frequently  applied  by  sailors  to  the  species  of  aca- 
Iephs  or  jelly-fishes  floating  on  the  surface  of  the  ocean. 

Theodore  Gill. 

Sunfish,  tp..  Pike  co.,  0.     P.  628. 

Sun'flower,  the  Helianthus  annuuSj  a  coarse  and  tall 
annual  plant  of  the  order  Compositse.  It  is  often  seen  in 
gardens,  and  is  well  known  for  its  large  and  showy  com- 
pound flowers.  It  is  a  native  of  America,  probably  of 
Northern  Mexico,  but  its  original  home  is  uncertain.  In 
Europe  the  plant  is  raised  for  its  seeds,  which  afford  a.  good 
diving  oil,  nearly  equal  to  that  of  linseed.  The  leaves  are 
fed  to  cattle,  the  seeds  to  poultry,  and  the  Bowers  yield  goo  1 
honey.  The  planting  of  sunflowers  is  reputed  to  be  a  pre- 
ventive of  miasmatic  fevers.  The  pith  is  sometimes  used 
instead  of  the  true  moxa. 

Sunflower,  county  of  N.  W.  Mississippi,  intersected 
by  Sunflower  River.  The  surface  is  level  and  swampy,  but 
very  fertile.  Cattle  and  swine  are  numerous.  Staples,  cot- 
ton, Indian  corn,  and  sweet  potatoes.  Cap,  Johnsonville. 
In  1874  a  portion  of  the  county  was  set  off  to  form  Leflore 
county.      Area.  720  sq.  m.      P.  5015. 

S angaria.    See  Soongaki  \. 

Sunn  Ilcmp,  the  fibre  of  ('rotatoria  jnncea,  a  legu- 
minous herb  of  Bengal,  extensively  cultivated  in  India 
both  for  its  fibre  and  as  a.  forage  plant  for  cows.  The  sunn 
hemp  is  exported  extensively.  It  ia  inferior  to  true  hemp, 
but  better  than  jute,  and  id  used  for  cables  and  eamas. 

Sininas.     Sec  Si  unites. 

Sun'uitrs,  the  principal  of  the  two  great  divisions  of 
Mohammedans,  so  called  from  their  maintenance  of  the 
authority  oi  the  Snnua  i  Ar.,  "  custom  "  or  "  legal  usag<  "  . 
d  compilation  of  the  saj  Engs  and  teachings  of  Mohammed, 
hia  « tp  anions  and  immediate  successors,  which  is  re- 
jected by  the  SHIAS  (which  Bee).  They  are  therefore  the 
orthodox  believers,  and  comprise  the  .Moslems  of  Arabia, 
Northern  Africa,  the  Turkish  empire  generally,  and  most 
of  those  of  Toorkistan.  They  arc  subdivided  into  four 
e  i  ,  the   Hanefltes,  Malekites,  Shafeites,  and  Hanbalites, 

n id  after  their  respective  founders,  of  whom  th 

forme  flourished  in  the  Becond,  and  the  two  latter  in  the 
third  century  after  the  Hegirah.  The  collection  now  known 
as  the  Statu-!  consists  of  many  thousands  of  short  "tra- 
ditions," laws,  apologues,  and  parables  from  manj  sources, 

few  of  which,  however,  are  authentic 

Sun  Prairie,  p.-v.  and  tp.,  Dane  oo.,  Wis.  P.  of  v. 
626 j  of  tp.  1610. 

Sim'risc*,  tp.,  Chicago  co.,  Minn.     P.  240. 
Suns'bury,  tp.,  Monroe  co.,  O.     P.  1428. 
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SUNSTROKE— SUPPURATION. 


Sun'stroke,  Insolatio,  or  Coup  de  Soleil,  pros- 
tration of  the  animal  vitality  from  long  exposure  to  the 
direct  heat  of  the  sun.  The  method  of  this  nervous  ex- 
haustion  may  be  in  peripheral  nerve-irritation  in  the  ex- 
tensive traet'of  overheated,  congested  skin,  but  more  often 
is  .hie  to  the  overheating  of  the  blood  in  the  peripheral 
uapillo  ie  sedative  influence  exerted  by  it  upon 

the  nutrition  of  the  central  ganglia.     Sunstroke  has  been 
re„r    :  ite  of  paralysis  of  the  vaso-motor  or  gan- 

i  stem.     In  its  first  form  or  stage,  that  of 
and  excitement,  the  surface  of  the  body  is  in- 
ter ell   red  and  hot — a  condition  often  disconnected  with 
,,,■    ,   .ii.i  sunburn,  but  due  to  general  capillary  relaxation 
ail  I   o   ii   i    ti-m  consequent  upon  the  impairment  of  the 
which  control  the  elastic  arterial  walls.    For 

.in   reason,  the  various  large  glands  and  organs  of  the 

body  -liver,  spleen,  kidneys,  lungs  —  are  engorged  with 
blood,  swollen,  and  very  tender  to  touch.  The  brain  is 
oongested,  .stimulated  to  excessive  and  incoherent  mental 
:,  ,,,:,.  The  temperature  of  the  body  may  be  112°  P.  or 
more;  the  pulse  full,  hard,  bounding ;  the  heart's  action 
tumultuous;  the  breathing  is  hurried,  labored,  and  noisy; 
the  conjunctiva  reddened,  pupil  contracted  :  there  may  be 
headache,  delirium,  convulsions.  In  graver  cases,  either  at 
the  outset  or  later  as  a  second  stage,  one  of  depression  or 
shock  following  that  of  excitement,  the  various  vital  func- 
tions may  be  alarmingly  depressed,  indicating  suspended 
nutrition  and  organic  change  of  the  irritated  nerve-centres. 
The  patient  becomes  unconscious;  the  pulse  feeble,  com- 
pressible, and  irregular;  breathing  slow,  irregular,  ster- 
torous ;  the  surface  may  be  eool  and  pale ;  convulsive  action 
is  absent,  and  the  muscular  system  completely  relaxed. 
Death  may  occur  suddenly  by  syncope  or  paralysis  of  the 
heart,  by  pulmonary  congestion,  by  exhaustion,  or  by  con- 
vulsion. After  death  the  blood  does  not  coagulate,  hence 
there  is  no  marked  rigor  mortis  or  rigidity  of  the  body. 
Physical  fatigue,  exhaustion,  over-clothing,  bad  ventilation, 
deficient  drinking-water,  alcoholic  excess,  are  predisposing 
causes  of  sunstroke.  Disturbance  of  the  natural  moisture, 
evaporation  and  radiation  from  the  skin,  is  regarded  the 
immediate  cause  of  the  overheating  of  the  blood:  hence,  a 
murky,  damp  heat  is  attended  with  more  cases  of  sunstroke 
than  wdien  the  atmosphere,  though  hot,  is  dry  and  clear. 
The  treatment  of  sunstroke  consists  in  promptly  withdraw- 
ing calorie  from  the  overheated  body,  ox,  when  shock  and 
coma  are  present,  by  diffusible  stimulants  and  revulsive 
agents,  maintaining  strength  and  relieving  cerebral  conges- 
tion.  The  cold  douche  to  the  head,  neck,  and  chest,  evapo- 
rating lotions  or  ice-bag  to  the  head  and  spine,  the  wet 
sheet  swathing  the  entire  body,  and  cold  immersion  aro 
agencies  to  be  employed  with  judgment  to  the  overheated 
body  with  the  best  results.  Bromides  may  be  employed, 
but  arterial  sedatives,  as  digitalis  or  veratrum,  are  danger- 
ous. Reversely,  in  coma  and  the  sinking  stage  or  form, 
sinapisms,  blankets,  and  heat  may  be  applied  to  the  sur- 
face, rich  liquid  food,  ammonia,  and  alcohol  administered 
by  mouth  or  rectum,  blisters  applied  over  the  nape  of  the 
neck. 
E.  Darwin  Hudson,  Jr.     Revised  by  Willard  Parker. 

Sun-Worship  is  an  essential  part  of  the  religious  sys- 
tem of  the  Parsees  (which  see).  The  ancient  Peruvians. 
who  worshipped  every  aspect  of  nature,  paid  the  chief  hon- 
ors to  the  sun.  The  old  Egyptians,  the  Greeks,  the  Italians. 
and  the  Celtic  and  Teutonic  races,  the  East  Indians,  and 
some  African  pagans,  were,  as  some  heathen  races  still  are, 
sun-worshippers.  In  fact,  sun-worship  is  one  of  the  most 
widely-diffused  forms  of  nature-worship,  the  genial  and 
fructifying  warmth  and  brightness,  the  mysterious  nature, 
and  the  constant  course  of  the  great  luminary  appealing 
powerfully  to  the  religious  feelings  of  the  ruder  peoples. 

Supercar'go,  a  person  who  accompanies  a  cargo 
shipped  to  a  foreign  port,  and  is  entrusted  by  the  owners 
with  its  sale  or  exchange.  The  supercargo,  as  such,  has 
ie,  control  over  the  management  or  navigation  of  the  ves- 
sel, on  I,  lard  ,,t"  which  he  is  merely  a  passenger  until  the 
port  is  reached,  although  he  may  receive  authority  to  di- 
rect the  destination  of  the  voyage.  He  is  simply  the  agent 
of  the  owners  of  the  cargo,  and  derives  his  sole  authority 
from  their  instructions,  although  it  is  held  that  if  by  any 
unexpected  emergency  lie  is  rendered  unable  to  comply 
with  the  letter  of  his  instructions,  it  is  his  duty  to  do  the 

hest  he  can  for  the  interests  of  the  owners. 

« 

Supereroga'tion  [Lat.  supererogatio,  " more  than  is 
required"],  Works  of,  in  the  Roman  Catholic  Church, 
good  works  performed  by  a  Christian  ever  and  above  his 
simple  duty.  These  works  constitute  a  fund  of  merit  which 
is  applied  to  the  relief  of  souls  in  purgatory. 

Superheated  Steam.  See  Steam,  by  Prof.  W.  P. 
Trowbridge,  A.  M. 

Supe'rior,  tp.,  Osage  co.,  Kan.     P.  966. 


Superior,  tp.,  Washtenaw  co.,  Mich.    P.  1268. 

Superior,  tp.,  Williams  co.,  0.     P.  1627. 

Superior,  p. -v.  and  tp.,  cap.  of  Douglas  co.,  Wis.,  at 
the  head  of  Lake  Superior,  in  lat.  46°  38'  N.,  Ion.  91°  3' 
W.,  contains  a  fine  natural  harbor,  3  churches,  3  excellent 
public-school  buildings,  handsome  court-house  and  park, 
1  newspaper,  1  lumber  and  2  shingle  mills,  and  2  hotels. 
1'.  1 122.  C.  S.  Douglas,  Ed.  "Times." 

Superior,  Lake,  the  largest  fresh-water  lake  in'the 
world,  and  indeed  the  largest  of  all  lakes  except  the  Caspian 
Sea,  which  is  salt.  It  is  roughly  triangular  in  outline,  and  is 
bounded  N.  W.  by  Minnesota  and  the  province  of  Ontario, 
N.  E.by  Ontario,  and  S.  by  Wisconsin  and  Michigan.  Its  area 
is  over  31,400  sq.  m. ;  elevation,  627  feet  above  the  sea  and 
49  feet  above  Lake  Huron.  Its  mean  depth  is  about  1000 
feet.  The  greatest  length  is  355  miles;  breadth,  160  miles. 
The  northern  shores  are  high  and  broken,  composed  of 
Laurentian  and  Huronian  rocks,  and  abounding  in  valu- 
able silver-ores.  The  American  side  is  generally  lower  and 
more  sandy,  and  is  especially  rich  in  its  abundant  deposits 
of  native  copper,  with  which  native  silver  is  often  asso- 
ciated, and  in  the  not  less  valuable  beds  of  red  hematite  iron 
ores,  which  arc  extensively  wrought.  Whitefish,  sturgeon, 
and  several  noble  species  of  lake-trout  abound  in  its  waters, 
which  are  singularly  clear  and  cold.  The  lake  is  subject 
to  severe  storms,  and  the  effect  of  the  waves  upon  the  sand- 
stone of  the  Pictured  Rocks  and  of  Grand  Island  may  be 
seen  in  the  remarkably  fantastic  forms  which  attract  hither 
many  summer  visitors.  The  islands  are  not  very  numerous. 
Isle  Royalc,  the  largest,  also  Grand  Island  and  the  Twelve 
Apostles,  belong  to  the  U.  S. ;  and  Pie,  Miehipicoten,  St. 
Ignace,  Montreal,  Leach,  the  Slate  Islands,  Sandy  Islands, 
Caribou,  Silver,  and  many  smaller  islands  are  Canadian. 
Silver  Island,  though  small,  has  extremely  productive 
mines  of  silver.  The  lake  never  freezes  over  in  winter,  but 
is  unnavigable  at  that  season  on  account  of  the  shore  ice. 
(See  also  Lake.) 

Supernatural.  See  Miracles,  by  Pres.  J.  H.  Seelye, 
LL.D. 

Supper,  The  Lord's.  See  Eucharist,  by  Pres. 
F.  A.  P.  Barnard. 

Supplement,  in  trigonometry,  the  result  obtained  by 
subtracting  an  angle  from  180°.  If  the  given  angle  ex- 
ceeds 1S0°,  its  supplement  is  negative. 

Suppura'tion    [Lat.  suppuratio,   ''abscess"],  a  term 

employed  in  medicine  and  surgery  to  designate  the  process 

of  pus-formation  on  the  granulating  surface  of  wounds  in 

abscesses  and  in  unhealthy  action  or  inflammation  of  tho 

mucous  and  serous  free  membranes.    Pus,  popularly  termed 

'*  matter,"  is  a  creamy-yellow,  opaque  fluid,  composed  of  a 

liquid  portion,  liquor' puris,  and  pus-cells  or  corpuscles.    As 

(_  it    is    developed   in    ab- 

-    ©  A  8  fi?   '&)  •    soess      or       granulating 

Q  y  O' ,  '  -    .,.  ®: ■■  :«>:  ,■■;»•    wounds,  either  from   de- 

.  ~.  7,,''''3      —    ~"    ':'' a-Zy   generation    of     existing 

\&j®\$J  &  /~>»   tissues    or    from    hasty, 

£#\  .-C--    '&    imperfect,  or  retrograde 

V'""'(gii      cell    and    tissue    forma- 

"v— /      tion.  its  constituents  are 
Pus  corpuscles,  as    The  same,  after  to    be    studied    only    as 

seen  in  healthy       the    addition  vitititeil     and      changed 

Pus-  of  acetlc  acld-  forms  of  tho  cellular  and 

liquid  elements  of  the  blood  or  of  the  elementary  cells, 
as  lymph,  epithelial,  and  mucous  cells,  which  have  but 
recently  developed  from  the  blood.  The  creamy  con- 
sistency and  yellow  color  of  pus  varies  with  the  abun- 
dance or  scarcity  of  the  pus-cells  in  the  liquor  puris  or 
colorless  pus-serum.  These  pus-cells,  though  somewhat 
larger  than  the  white  blood,  lymph,  and  mucous  corpuscles, 
aro  not  easily  distinguishable.  They  are  lacking  in  power 
to  organize  and  form  cells  and  tissues,  and  are  characterized 
by  the  presence  of  one  or  several  nucleated  masses,  which  aro 
rendered  visible  by  dilute  acetic  acid,  which  clears  away  the 
granular  opacity  of  the  albuminoid  cell-contents.  Pus-cells 
tend  to  speedy  disintegration,  their  contents  undergoing 
fatty  degeneration,  and  their  cell-walls  rupturing,  dissemi- 
nating fatty  and  necrosed  or  dead  granules  throughout  the 
liquor  puris.  Such  pus  is  not  creamy  and  yellow,  but  often 
thin,  watery,  dirty  or  brown  in  color,  and  has  an  offensive 
smell,  and  is  termed  ichorous  pus;  pus  is  often  discolored  by 
blood.  The  pus  formed  on  free  surfaces,  as  on  the  mucous 
lining  of  the  nose  or  bronchial  tubes,  is  largely  a  product 
of  cast-off  or  rapidly-formed  and  degenerated  epithelial 
cells.  In  other  places,  as  abscesses,  where  congestion  or 
inflammation  exists,  good  authorities  maintain  that  the 
white  blood-corpuscles  migrate  through  the  coats  of  the 
capillaries,  and,  failing  to  organize,  become  pus-cells.  This 
occurs  either  as  the  result  of  over-pressure,  inflammations 
of  dense  structures  notably  terminating  in  suppuration,  or 
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in  consequence  of  impurity  of  the  blood  or  lowered  vitality 
of  the  nervous  force.  Suppuration  when  ciycumeoribed 
constitutes  abscess,  which  tends  to  discharge  through  the 
nearest  surface,  either  of  the  exterior  of  tin;  body  OP  of 
BOBie  internal  cavity.  Diffuse  suppuration  occurs  in  ery- 
sipelas and  in  catarrhal  inflammations,  as  of  the  air-pas- 
S&ges,  Btomach,  and  intestines  and  bladder.  The  forma- 
tion of  pus  is  hastened  by  applications  of  heat  and  moist- 
ure— hot  fomentations  and  poultices.  Its  formation  is 
often  announced  by  a  slight  chill,  and  accompanied  by  a 
febrile  disturbance  and  pulsating,  throbbing  pain,  either 
dull  or  intense,  at  the  point  of  pus-formation.  Diffuse  or 
uncireum scribed  suppuration  of  the  solid  tissues  endangers 
life  by  absorption  of  purulent  or  ichorous  septic  matter; 
pu-  absorbed  into  the  blood  develops  pyaemia  or  septice- 
mia, characterized  by  lowered  vitality,  hectic  fever,  sallow 
cachectic  complexion,  sweet  breath,  multiple  abscesses  in 
different  parts  of  the  body,  exhaustion,  and  death. 
E.  Darwin  Hudson,  Jr.     Revised  by  Willakd  Parker. 

Supra-renal  Capsules.  See  Kidney,  by  E.  Dar- 
win Hudson,  Jr.,  M.  1». 

Surajah  Dowlah.  See  Clive,  and  India,  its  His- 
tory, by  R.  C.  Caldwell. 

Surat',  town  of  British  India,  presidency  of  Bombay,  on 
the  Taptce,  in  lat.  21°  12'  N.,  Ion.  72°  47'  E.  It  is  6  miles 
in  circumference,  and  surrounded  with  walls  surmounted 
by  towers.  At  the  end  of  the  eighteenth  century  it  is 
said  to  have  had  800,000  inhabitants,  but  now  its  manu- 
factures have  died  out  and  its  trade  is  lost.  Many  of  tho 
Portuguese,  French,  and  Dutch  establishments  which  flour- 
ished in  the  last  century  are  deserted,  and  the  place  is  most 
important  now  in  a  military  point  of  view.     P.  95,000. 

Surety.     See  Guaranty  and  Suretyship. 

Sure'tyship  is  a  contract  whereby  one  person,  called 
the  "surety,"  is  bound  to  be  answerable  for  the  debt,  de- 
fault, or  miscarriage  of  another,  called  the  "  principal,"  or 
whereby  he  engages  that  the  principal  shall  do  some  act, 
or  undertakes  himself  to  do  some  act  in  case  the  principal 
fails  to  do  the  same.  It  necessarily  implies  two  obliga- 
tions to  the  same  creditor — one,  the  direct  original  liability 
of  the  principal;  the  other,  the  collateral,  auxiliary  un- 
dertaking of  the  surety.  This  contract,  enters  very  widely 
into  the  transactions  of  business  and  tho  administration 
of  both  public  and  private  affairs,  and  assumes  a  very 
great  variety  of  forms.  One  of  the  most  common  instances 
is  the  mercantile  guaranty.  (See  Guaranty.)  The  bonds 
givon  by  public  or  private  officials  for  the  faithful  discharge 
of  their  duties,  the  various  kinds  of  bail  in  civil  or  criminal 
proceedings,  tho  undertakings  on  appeal  to  higher  courts, 
and  those  required  by  statute  in  many  dealings  with  the 
government,  are  also  familiar  examples  of  the  contract. 
Ho  particular  form  of  words  is  necessary  to  create  the  ob- 
ligation of  suretyship,  and  whether  or  not  it  exists  de- 
pends upon  the  actual  relations  and  intentions  of  the  par- 
ties. Tor  example,  if  a  promissory  note  is  accommodation- 
paper,  although  it  resembles  in  all  respects  an  ordinary 
business  note,  yet  either  the  maker  or  the  endorser,  as  the 
case  may  be,  will  be  a  surety  for  the  other.  By  the  Statute 
of  frauds  the  contract  must  always  be  in  writing,  signed 
by  the  party  to  be  charged  thereby.  (Sec  Fit  uns,  STATUTE 
or,  and  <  J  i'aranty.)  The  undertaking  of  the  principal  and 
of  the  surety  may  be  contained  in  one  single  instrument; 
as,  for  example,  a  note  or  a  bond  jointly  signed  by  several 
makers  or  obligors,  whereof  one  may  be  the  principal 
debtor  and  the  others  his  sureties,  or  the  undertaking  of 
the  surety  may  be  in  a  soparato  instrument,  as  in  the  ea  e 
of  a  guaranty.  There  must,  however,  always  bo  an  exist- 
ing obligation  of  the  principal,  either  commencing  at  the 
same  time  with  that  of  the  surety  or  entered  into  prevj 
ously.  Not  only  must  the  contract  bo  in  writing;  it  must 
always  be  supported  by  what  the  law  regards  as  a  valuable 
consideration;  but  it  is  not  necessary  that  this  con  aide  B 
tion  should  bo  any  benefit  to  the  surety  :  it  i-  sufficient  if 
it  is  a  legal  detriment  to  the  creditor.  When  the  oontraot 
of  tho  principal  debtor  is  executed  simultaneously  with 
that  of  the  surety,  and  is  entered  into  apon  the  Btrength 
nf  the  latter's  liability,  ib ■  consideration  is  sufficient 

co  support  both  obligations.  But  if  the  Original  is  already 
executed,  so  as  to  be  binding  upon  the  principal  debtor, 

the  collateral  responsibility  of  the  surety  must  be  BUSti id 

by  a  new  and  indo|kendent  consideration.  The  original  lia- 
bility of  the  principal  is  always  the  limit  of  the  surety's 
obligation,  and  cannot   therefore   be  transcended.     Tho 

surety  cannot,  except    by  his   own  consent,  1m-    held    to   any 

greater  responsibility,  either  in  respeot  to  amount  or  tune, 
than  that  originally  assumed  by  himself  and  by  his  prin- 
cipal. Hi-  undertaking  being  for  the  benafil  "f  another, 
and  not  of  himself,  is  construed  strictly,  ami  is  nevi 
tended  by  implication  or  by  a  loose  Interpretation.  The 
uaturo  of  his  liability  of  eourso  depends  upon  the  tarn 


of  bis  agreement.  Sometimes  the  creditor  may  sue  him 
either  jointly  with  or  separate  from  the  principal,  or  may 
enforce  his  liability  before  proceeding  against  the  princi- 
pal; sometimes  the  creditor  must  first  exhaust  bis  legal 
remedies  against  the  priueipul  before  any  steps  can  be 
taken  against  the  surety  ami  in  order  to  fix  the  tatter's  re- 
sponsibility. The  nature,  object,  and  language  of  each 
particular  contract  determine  into  which  of  these  two 
classes  it  falls.  The  surety  is  discharged  b\  performance, 
by  payment,  by  release,  or  by  any  other  at  which  puts  an 
end  to  the  principal's  obligation,  and  also  by  any  material 
change  in  the  legal  relations  between  the  creditor  and  the 
principal,  even  though  the  change  i-  not  actually  injurious 
to  him.  He  must  judge  for  him  sell  on  what  state  of  facts 
he  is  willing  to  be  held  responsible,  and,  having  so  deter- 
mined, no  one  can  shift  his  liability  on  to  an}  other  ground 
w  ithout  his  own  consent ;  he  can  stand  upon  the  terms  of 
his  contract.  It  is  therefore  the  Bettted  doctrine  that  his 
undertaking  cannot  be  extended,  enlarged,  or  ohanged 
either  by  operation  of  law  or  by  any  arrangements  between 
the  creditor  and  the  principal  debtor.  The  changes  which 
will  discharge  the  surety  from  all  liability  arc  of  many 
kinds  and  forms.  Among  them  are  the  sub-titulion  of  a 
new  contract  between  the  creditor  and  ihe  principal  in 
place  of  the  original  one ;  alt  era  I  ions  in  the  tennfl  01  such 
original  agreement;  a  modification  of  the  parties,  and  the 
like.  If  the  creditor  enters  into  an  agreement  with  tho 
principal,  which  is  supported  by  a  consideration  and  bind- 
ing upon  them,  whereby  the  time  of  pa\  ment  or  other  per- 
formance of  the  original  undertaking  i-  extended,  the 
surety  is  discharged.  .Mere  delay  on  the  part  id'  the 
creditor,  or  indulgence  given  by  him  to  the  principal,  al- 
though in  the  mean  time  the  latter  should  become  insol- 
vent, does  not  discharge  the  surety,  tor  be  may  himself 
pay  the  debt  at  any  time,  and  then  enforce  his  own  claim 
for  remuneration  against  the  principal  debtor.  If  the 
surety  should  request  the  creditor  to  go  on  and  enforce  his 
demand  against  the  principal,  and  alter  such  request  the 
creditor  should  neglect  for  an  unreasonable  time  to  do  so, 
and  the  debtor  should  meanwhile  become  insolvent,  there 
is  a  conflict  of  judicial  opinion  as  to  tho  effect  produced 
thereby  upon  the  surety's  liability.  Many  of  the  decided 
cases,  and  perhaps  a  majority  of  them,  hold  that  the  surety 
is  discharged;  others  maintain  that  lie  is  not.  The  fol- 
lowing are  the  most  important  incidents  of  tin-  contract: 
If  tho  surety  himself  pays  the  debt  or  any  part  thereof,  or 
performs  the  obligation  which  he  has  undertaken,  be  is  en- 
titled as  against  his  principal  to  bo  fully  exonerated— that 
is,  he  is  entitled  to  be  wholly  indemnified  and  relies  ed  from 
all  loss  or  damage  sustained  by  means  of  his  engagement. 
Whatever  money  he  pays  he  can  recover  hack  from  tho 
principal  in  an  action  based  upon  the  hitler's  equitable  lis 
bility  to  refund  and  to  make  his  surety  completely  whole. 
A  most  important  auxiliary  in  enforcing  this  demand  for 
compensation  and  exoneration  is  supplied  by  the  equitable 
doctrine  of  subrogation.  Upon  the  fulfilment  of  hi-  own 
collateral  undertaking  the  surety  is  subrogated  to  all  the 
rights  of  the  creditor  against  the  principal  debtor.  In 
other  words,  he  is  substituted  in  the  place  of  the  creditor, 
and  becomes  clothed  with  the  rights  of  that  creditor,  and 
can  use  all  the  means  which  the  hitter  oould  have  used 
against  the  principal.  He  may  not  only  enforce  the  origi- 
nal contract,  and  the  judgment  thereon,  ii  :m\,  which  tho 
oreditor  has  recovered,  but  he  may  demand,  obtain,  and 

n  vail  himself  of  all  the  collateral  securities  w  hie  1 1   had  I  ice  a 

delivered  to  the  oreditor  bj  his  principal.     (See  Si  bbog  t- 

iim\.i       Finally,  when  there  me  two   or    more   sureties,  and 

one  of  them  pays  the  debt,  he  ia  entitled  to  a  contribution 
from  his  co-surel [es, so  that  the  Bhares  of  ati  -hall  be  equal- 
ized, and  he  shall  be  refunded  what  he  has  paid  in  excess 
of  his  own  equitable  proportion.     (See  Contrxbi  tion.) 
John  Norton  Poukroy. 

Surface  Ecology.     See  Geoloqt,  Cheuioal. 

Surf-  Bird,  a  turn-stone  |  AphHza  irirgata,  family  Cha- 
radriadas),  a  small  wading  lord  of  the   Amerioan   Pacific 

i  :  ■ ,  al i  '''ii  inches  long,  named  from  its  habit  of  al- 

lon  in.;  the  surf  occasionally  to  dash  over  it  aa  it  books  its 
prey  on  the  rooky  Bhores.    its  flight  is  shorl  and  irregular. 

Surf -Duck,  a  sea  ooasl  duck  of  America,  em-  of  the 
group  called  scoters  in  Grreal  Britain  and  coots  in  the  U.S. 
It  is  the  Oidentia  pcrapicillata,  and  is  quite  black,  except 
a  little  patob  of  white  on  the  head,  and  another  on  tho 

i.  i  pe.       I '  ■    flesh   i-   DOt  eatable. 

Slllgc (HI.      See    Vcanthi  Rl   -■  CniRl  ROUS, 

Surgery*    See  Appendix. 

Ku'rirntc    [Fr.   8urik<it<],  called    /mirk 

mci  (aitrieafa)  oapi  i«i    |,  o  carnivorous   mammal  of 

South  Africa,  about  twelve  inches  Long,  witl 

thing  more  than   halt    i  [ei  r.        ll  ting 

the  ichneumon  ;    of    I  in  Iwithyel- 
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low,  and  faint  darker  bands  across  the  back.     Its  habits 
are  nocturnal,  dwelling  in  burrows,  and  it  is  often  domes- 
ticated, when  it  is  very  useful  as  a  destroyer  of  vermin. 
Surinam,  or  Dutch  Guiana.     See  Guiana. 
Surmullet.     See  Mullet  and  Mullid.c. 
Surnames.    Sec  Name,  by  C.  G.  Island,  A.  M. 
Sar'plice  [Lai.  taper  pellicium,  "over  the  pelisse"],  a 
worn  in  churches  by  priests  and  all  clerics, 
dytes  and  choir-boys.     It  is  considered  to 
be  a  shortened  stole. 

Surprise  Valley,  tp.,  Siskiyou  co.,  Cal.  P.  649. 
Surratt',  tp.,  Prince  George's  co.,  Md.  P.  775. 
Sur'rey,  inland  county  of  England,  bordering  N.  on 
the  Thames,  which  separates  it  from  Middlesex,  comprises 
an  an-i  of  74S  sq.  m.,  with  1,090,270  inhabitants.  It  is 
intersected  from  E.  to  W.  by  a  range  of  low  hills,  whose 
highest  point.  Botlcv  Hill,  rises  SSO  feet,  and  which  slopes 
gently  northward  to  the  Thames,  while  to  the  S.  the  ground 
is  more  elevate  1  and  broken.  In  the  northern  part  the  soil 
is  very  fertile;  in  the  southern  it  consists  mostly  of  clay, 
chalk!  and  iron-sand,  and  in  the  whole  western  part  the 
land  is  heath.  Wheat,  hops,  and  vegetables  for  the  London 
market  are  raised  ;  hogs  and  poultry  are  extensively  reared. 
Near  London  manufacturing  industry  is  carried  on. 

Surrey  (Henry  Howard),  Earl  of,  b.  in  1516,  was  the 
eldest  son  of  Thomas  Howard,  duke  of  Norfolk  ;  passed  his 
youth  at  the  court  of  Henry  VIII.,  and  was  one  of  the  most 
aocomplishe  1  noblemen  of  the  time,  a  brave  soldier,  and  a 
line  poet.  In  1541  he  commanded  the  English  forces  in 
France;  was  made  field-marshal,  and  subsequently  gov- 
ernor of  Boulogne.  In  Jan.,  1546,  he  suffered  a  reverse,  in 
consequence  of  which  he  was  recalled  and  committed  to  the 
Tower,  from  which  ho  was  soon  released,  but  in  December 
was  again  arrested  upon  charge  of  treason  for  having  quar- 
tered the  royal  arms  upon  his  escutcheon.  Upon  his  trial 
he  proved  conclusively  that  he  had  a  right  to  bear  these 
arms  together  with  his  own,  but  was  notwithstanding  eon- 
demned,  and  beheaded  upon  Tower  Hill  Jan.  21, 1547.  His 
works  consist  of  sonnets,  amatory  poems,  elegies,  para- 
phrases of  the  Bible,  and  translations  of  the  second  and 
fourth  books  of  the  Alneid.  They  present  the  earliest  in- 
stances  of  the  use  of  blank  verse  and  the  sonnet  in  English 
poetry,  and  have  been  several  times  republished,  the  latest 
edition  being  that  of  George  F.  Nott  (1S71). 

Sur'rogate   [Lat.  subrogare  or  surrogare,  to  "substi- 
tute"].    Originally,  this  officer  was  a  deputy  of  the  bishop 
in  the  English  diocesan  courts,  appointed  by  him  to  act  in 
his  stead  as  judge  in  the  matters  over  which  such  courts 
had  jurisdiction.     Prior  to  the  year  1857,  when  the  court 
of  probate  and  divorce  was  created,  the  diocesan  courts  of 
the  bishops  had  jurisdiction  not  only  in  ecclesiastical  causes, 
but  also  in  certain  civil  affairs,  particularly  in  the  probate 
of  wills  and  the  granting  of  letters  testamentary  and  of 
administration  ;  and  the  court  of  the  archbishop  of  Canter- 
bury was  the  chief  tribunal  of  England  for  these  purposes. 
As  'the  bishop  himself  could  not  always  hear  and  decide 
causes,  he  was  in  the  habit  of  appointing  a  deputy  or  sub- 
stitute, called  the  "surrogate,"  to  act  as  judge,  especially 
in  respect  to  civil  matters.     At  an  early  day  this  delegate 
would  be  an  ecclesiastic;  at  a  later  time  he  was  a  profes- 
sional lawyer.     This  practice,  which  commenced  without 
express  authority  of  law,  was  afterward  sanctioned  by  nu- 
merous  statutes.     The  surrogate  thus  became  the  actual 
officer  of  the  diocesan  courts  who  exercised  judicial  func- 
tions in  testamentary  and  administration  cases,  while  in 
the  archbishop's  court  a  permanent  judge  was  appointed, 
who  was  also  the  chief  judge  in  admiralty  and  in  matri- 
monial causes.     This  civil  jurisdiction  of  the  ecclesiastical 
tribunals  was  taken  away  in  1S57.     In  the  U.  S.  there  is  a 
separate  court  of  each  State  having  a  general  jurisdiction 
over  the  settlement  of  decedents'  personal  estates,  and  often 
a  special  judi-  liction  over  certain  matters  connected  with 
their  real  estates.      In  New  York  these  tribunals,  of  which 
one  exists  in  each  county,  are  called  the  surrogates'  courts, 
and  the  judges  thereof  the  surrogates.     As  a  general  rule, 
the  county  judge  is  ex-oJpZcia  the  surrogate — that  is,  the 
same  person  holds  the  two  offices.     If  the  population  of 
the  county  exceeds  40,000,  a  surrogate  is  chosen  in  addition 
to  the  county  judge.     He  is  elected  by  the  electors  of  the 
county,  and  holds  his  office  for  six  years.     He  has  an  offi- 
cial seal,  and  wills  admitted  to  probate,  letters  testament- 
ary and  of  administration  are  recorded  in  his  office.     He 
has  exclusive  jurisdiction  over  the  probate   of  wills,  the 
appointment  and  removal  of  executors  and  administrators, 
and  original  jurisdiction  over  the  settlement  of  their  ac- 
counts.    11,-  may  also  appoint  and  remove  guardians,  and 
settle   their   accounts,   admeasure   dower    when   the    right 
thereto  is  not  disputed,  and  order  the  sale  of  deoedents' 
lands  when  the  personal  property  is  insufficient  to  pay  the 


debts.  An  appeal  lies  from  his  decrees  to  the  general  term 
of  the  supreme  court,  and  thence  to  the  court  of  appeals. 
In  some  other  States  also  the  officer  possessing  the  same 
general  functions  is  termed  the  surrogate,  but  he  is  more 
frequently  called  the  judge  of  probate.  In  one  or  two 
States,  as'  in  New  Jersey,  a  subordinate  official  of  the  pro- 
bate court  is  denominated  the  surrogate,  but  his  powers 
are  rather  those  of  a  clerk  than  of  a  judge. 

John  Norton  Pomeroy. 

Surrounding  Hill,  tp.,  Woodruff"  co.,  Ark.  P.  248. 
Surrounding  Hills,  tp.,  Prairie  co.,  Ark.  P.  635. 
Surry,  county  of  N.  W.  North  Carolina,  drained  by 
Yadkin,  Fisher,  and  Ararat  rivers.  The  surface  is  hilly, 
and  in  parts  mountainous,  Ararat  or  Pilot  Knob  Mountain 
in  the  S.  E.  being  the  most  elevated  point  in  this  part  of 
the  Alleghany  range.  There  are  manufactures  of  cotton 
goods  and  chewing  tobacco.  Staples,  Indian  corn,  tobacco, 
wool,  butter,  and  honey.  Cap.  Dobson.  Area,  about  500 
sq.  m.     P.  11,252. 

Sur'ry,  county  of  S.  E.  Virginia,  lying  between  James 
and  Blackwater  rivers.  The  surface  is  somewhat  hilly  and 
the  soil  generally  fertile.  Staples.  Indian  corn,  peas  and 
beans,  potatoes,  wool,  and  sawed  lumber.  Cap.  Surry  Court- 
house.    Area,  340  sq.  m.     P.  55S5. 

Surry,  p. -v.  and  tp.,  Hancock  co.,  Me.     P.  1242. 
Surry,  p. -v.  and  tp.,  Cheshire  co.,  N.  II.     P.  318. 
Surry    Court-house,  p. -v.   and   tp.,  cap.  of  Surry 
co.,  Va. 

Sur'tees  (Robert),  b.  at  Durham  Apr.  1,  1799;  took 
his  degree  of  B.  A.  at  Christ  Church,  Oxford,  in  1800; 
studied  law  at  the  Middle  Temple  for  two  years,  and  upon 
the  death  of  his  father  in  1802  settled  upon  his  estate  at 
Mainsforth,  where  he  devoted  himself  to  antiquarian  pur- 
suits and  to  the  preparation  of  his  History  and  Antiquities 
of  the  County  Palatine  of  Durham,  of  which  vol.  i.  ap- 
peared in  1S16,  vol.  ii.  in  1S20,  vol.  iii.  in  1823,  and  vol. 
iv.,  completed  after  his  death  by  Rev.  James  Raine,  with 
a  Memoir  by  George  Taylor,  in  1S40.  The  Surtccs  Society 
for  the  publishing  of  inelitel  MSS.,  founded  in  1S34,  and 
named  in  honor  of  him,  has  issued  more  than  fifty  volumes, 
relating  mainly  to  the  districts  included  in  the  ancient 
kingdom  of  Northumbria.     D.  Feb.  11,  1S34. 

Survey'ing  [Lat. super,  "over,"  and  videre,  to  "look"], 
a  branch  of  applied  mathematics  whose  object  is  to  determine 
the  relative  positions  of  points  on  or  near  the  surface  of  the 
earth.  It  may  be  divided  into  two  great  branches—;^niie 
surveying  and  geodesic  surveying.  In  plane  surveying  the 
curvature  of  the  earth  is  not  taken  into  account,  the  gene- 
ral surface  being  regarded  as  a  plane ;  in  geodesic  survey- 
ing, the  curved  form  of  the  earth's  surface  is  considered. 
The  former  is  employed  when  only  a  small  portion  of  the 
earth's  surface  is  to  be  examined;  the  latter  when  a  large 
extent  of  territory  is  involved. 

Plane  Surveying. — A  plane  survey  may  be  undertaken 
for  any  one  of  a  great  number  of  objects.  We  have,  ac- 
cordingly, a  great  number  of  branches  of  the  subject,  of 
which  the  following  are  the  most  important:  (1)  Lund 
Surveying.  In  this  branch  the  object  to  be  attained  is  the 
determination  of  the  area  and  shape  of  a  tract  of  land. 
(2)  TopograpJacal  Surveying.  The  object  of  this  branch 
is  to  determine  not  only  the  directions  and  lengths  of  the 
principal  lines  of  tract  to  be  surveyed,  but  also  the  undu- 
lations of  the  surface,  the  directions  and  locations  of  its 
water-courses,  and  all  the  accidents,  whether  natural  or  ar- 
tificial, that  distinguish  it  from  the  level  plane.  (3)  //>/- 
drographical  Surveying.  Here  the  object  to  be  attained  is 
the'determination  and  location  of  the  general  outline  of 
coasts;  the  shore-lines  of  harbors,  bays,  and  inlets:  the 
positions,  depths,  and  character  of  channels;  the  situa- 
tions of  islands,  shoals,  and  sunken  rocks,  and,  in  general, 
all  the  facts  relating  to  lines  of  ocean  navigation  or  that 
may  be  of  interest  to  those  engaged  in  commerce.  (4) 
Railroad  Surveying.  In  this  branch  the  object  is  to  ascer- 
tain the  best  line  of  communication,  whether  by  railways. 
common  roads,  or  canals,  between  two  given  points.  It 
embraces  the  conditions  incidental  to  facility  of  transit, 
cheapness  of  construction,  and  capacity  for  trade  and 
travel,  together  with  all  considerations  connected  with  the 
question  of  accommodation  to  intervening  towns  and  vil- 
lages. This  branch  of  surveying  includes  all  surveys  tor 
the  location  of  aqueducts  for  supplying  water  to  towns, 
cities,  or  manufacturing  establishments.  (5)  Mining  Sur- 
veys. Mining  surveys  may  be  undertaken  either  for  the 
purpose  of  determining  the  location  and  position  of  the 
shafts,  galleries,  and  underground  excavations  of  a  nunc 
already  in  existence,  or  it  may  be  required  for  determining 
the  proper  positions  for  the  shafts  and  galleries  of  a  mine 
vet  to  be  opened.  This  branch  involves,  incidentally,  a 
thorough  knowledge  of  all  the  branches  heretofore  named, 
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and  also  a  knowledge  of  the  general  principles  of  geology. 
({>)  General  Reconnoissance.  A  reconnoissance  is  a  rough 
Survey  which  may  be  undertaken  for  any  one  of  a  great 
variety  of  objects  ;  it  may  be  either  civil  or  military.  (See 
RECONNOISSANCE.)  Besides  the  branches  of  plane  survey- 
ing already  enumerated,  we  may  mention  geological  sur- 
veys, surveys  for  sanitary  purposes,  such  as  sewerage,  ven- 
tilation, and  the  like,  and  surveys  for  works  of  military 
defence. 

Geodesic  Surveying. — A  geodesic  survey  may  be  made 
for  the  purpose  of  determining  the  length  of  an  arc  of  the 
earth's  meridian,  or  for  the  more  general  object  of  ascer- 
taining the  grand  outlines  of  an  extended  tract  of  country. 
To  the  former  we  may  refer  the  survey  commenced  by 
France  in  the  latter  part  of  the  last  century  for  determin- 
ing the  length  of  a  meridional  are  through  Paris  reaching 
from  the  equator  to  the  pole.  This  survey  resulted  in  liml 
ing  a  value  for  this  are  in  terms  of  the  Uh'hc,  and  the  value 
found,  divided  by  10,000,000,  was  made  the  basis  of  the 
French  system  of  measures  and  weights — a  system  known 
as  the  '•  metric  system,"  and  now  adopted  by  many  na- 
tions. To  the  latter  we  may  refer  the  trigonometric  sur- 
voys  that  have  been  carried  on  by  almost  all  civilized  na- 
tions of  the  earth  for  ascertaining  the  geographical  fea- 
tures of  their  respective  territories.  As  examples  wo  may 
mention  the  trigonometric  survey  of  Great  Britain,  known 
as  the  Ordnance  Survey,  the  great  survey  of  India,  and  the 
survey  of  our  own  country  now  in  progress;  and  at  present 
known  as  the  Coast  Survey.  In  all  geodesic  surveys  the 
first  operation  consists  in  measuring,  to  the  last  limits  of 
accuracy,  one  or  more  distances  called  base-lines.  These 
base-lines,  which  are  from  5  to  7  miles  in  length,  are  con- 
nected by  the  processes  of  triangulation  with  a  multitude 
of  points,  so  taken  that  the  lines  joining  them  shall  con- 
stitute a  network  of  triangles  extending  over  the  entire 
tract  to  be  surveyed.  These  points  serve  as  points  of  ref- 
erence, to  which  other  points  are  referred  by  the  process 
of  secondary  triangulation.  The  latter  points  in  turn  serve 
as  starting-points  from  which  the  more  minute  filling  up 
of  the  survey  is  completed.  The  positions  of  the  principal 
or  primary  points  of  the  system  are  not  only  determined 
with  respect  to  the  extremities  of  the  base-lines,  but  their 
absolute  positions  are  fixed  by  the  astronomical  methods 
for  determining  latitude  and  longitude.  In  addition,  the 
lines  radiating  from  the  principal  triangulation-points  are 
fixed  with  respect  to  the  meridian  by  means  of  angles 
called  azimuths.  When  the  geodesic  survey  is  carried  on 
for  geographical  purposes,  it  is  usually  connected  with  the 
accompanying  hydrographic  work,  the  points  of  the  for- 
mer serving  as  the  basal  points  of  the  latter.  (For  full 
particulars  sec  Gkodesy  and  Hypsomethy.) 

In  all  kinds  of  surveys,  whether  plane  or  geodesic,  two 
classes  of  operations  are  required  :  first,  the  measurement 
of  certain  lines  ami  angles,  which  can  only  be  done  in  the 
field :  and,  secondly,  the  reductions  and  computations) 
which  can  best  be  conducted  in  the  office.  The  former 
class  of  operations,  which  consist  chiefly  in  the  measure- 
ment of  lines  and  angles,  constitute  what  is  called  the  field- 
work  of  the  survey  ;  the  latter  class  of  operations,  which  em- 
brace not  only  the  computations,  but  also  the  entire  work 
of  delineation  known  as  plotting  and  charting,  constitute 
what  is  known  as  ojjiee-vork.  In  plane  surveying  the  in- 
struments employed  are  the  chain  or  tape,  the  compass, 
and  the  theodolite,  with  their  necessary  accompaniment--. 
In  geodesic  surveying  the  same  instruments  are  use  I.  to- 
gether with  the  plane-table  and  all  necessary  astronomical 
instruments,  such  as  the  portable  transit,  tho  altitude  and 
azimuth  instrument,  Taleott's  zenith  sector,  and  the  like. 
(See  Coast  Survey,  Geodesy,  and  Hydrography.) 

Survey  of  the  Public  Lands. — The  public  lands  consist 
of  those  vast  traces  of  territory  that  belonged  to  the  I  .  S. 
after  the  Revolution,  together  with  all  that  was  afterward 
ceded  by  individual  States  soon  after  the  formation  of  the 
Constitution,  with  the  additions  that  have  since  been  made 
by  treaty  with  Indians  or  by  conquest.  In  1802,  Col. 
Alan-field,  then  surveyor  of  the  North  western  Territory, 
inaugurated  a  plan  for  surveying  and  recording  such  por 
tiuns  as  were  offered  for  Balej  which  plan,  with  Blight 
alteration,  has  continue!  in  use  to  the  present  time.  The 
general  features  of  the  plan  then  adopted,  and  still  in  use, 
aro  as  follows:  The  entire  public  domain  is  lir.-t  divided 
into  parts  sailed  land  districts,  each  of  which  is   put  in 

charge  of  an  officer  called  a  surveyor-generalj  wl ntrols 

all  the  surveys  in  his  particular  district.  In  each  district 
a  meridian  line  is  run.  extending  through  the  entire  dis- 
trict, and  from  some  point  of  this  meridian  an  E,  and  W. 
line  is  run,  which  also  extends  through  the  distriot.  These 
lines  aro  determined  aetronomioally,  and  when  located 
serve  as  axes  to  which  the  subdh  i-ions  of  the  district  are 
referred.  Parallel  to  the  axes,  and  on  each  side  of  them, 
other  lines  are  run  0  miles  apart,  dividing  the  whole  terri- 


tory into  squares,  each  containing  3f>  square  miles.  These 
squares  are  called  tovmnhi j>h.  To  take  into  account  tho 
obliquity  of  the  meridians,  suitable  offsets  are  made  in 
accordance  with  an  established  system.  The  townships 
lying  between  two  consecutive  meridians  !>  miles  apart 
constitute  a  range,  and  the  ranges  are  numbered  from  tho 
principal  meridians,  both  E.  and  \V.  In  each  range  the 
townships  are  numbered  both  N.  and  B.  from  the  principal 
E.  and  W.  line.  Thus,  if  a  township  lies  12  miles  K.  of 
the  principal  meridian  and  L8  miles  N.  of  the  principal  E. 
and  W.  line,  it  is  called  township  '.',  N.,  range  2  E.  Each 
township  is  divided  by  meridians  and  E.  and  \V.  lines  into 
squares  having  a  mile  on  each  side.  These  are  called  sec- 
tion*, and  each  contains  iliu  am-,  more  or  less.  The  sec- 
tions of  a  township  are  numbered  from  tho  N.  E.  corner, 
running  along  the  northern  tier  of  sections  to  No.  6,  thence 
backward  to  section  No.  12,  which  lies  exactly  B.  of  No.  I, 
and  so  on  alternately,  running  from  right  to  left  and  from 
left  to  right,  to  the  south-easterly  corner,  which  ifl  Cfo.  36. 
The  four  middle  townships  me  inimljci  cd  ru-pceti\  ely  If), 
1G,  21,  22.  In  some  of  the  Western  State-  township  No. 
10  is  set  apart  for  school  purposes,  and  is  therefore  called 
the  schtml  township. 

If  the  land  is  very  valuable,  tho  sections  arc  divided  into 
half  sections  by  meridians,  and  Bometimes  into  quarter  sec- 
tions by  lines  running  E.  and  W.,  and  then  again  arc 
divided  into  eighths  by  meridians.  To  designate  one  of 
these  subdivisions,  we  say,  for  example,  that  it  is  the  W. 
half  of  the  S.  W.  quarter  of  section  No.  16,  township  No.  7 
N.,  range  3  W.  ;  and  if  necessary  we  add  the  designation 
of  the  land  district.  (For  a  more  detailed  account  of  the 
method  of  surveying  the  public  lands  >cc  Gillespie's  Sur- 
veying, pp.  363-378.)  W.  C.  IM-.ck. 

Survey,  Trigonometrical.  See  Geodesy,  by  J.  E. 
IIiLGAitn,  and  Surveying,  by  Prop,  W.  G.  Peck,  LL.D. 

Surville',  de  (Clotii.de),  b.  about  1405,  of  tho  noble 

family  Vallon-Chalis  ;  married,  in  1121,  Berenger  de  Sur- 
ville (who  fell  at  the  siege  of  Orleans  in  1 128),  and  d.  over 
ninety  years  old.  Her  poems  were  not  published  until 
1803 — Poesies  rle  Clotihle,  edited  by  Ch.  do  Vanderbonrg — 
and  on  their  first  publication  their  authenticity  was  much 
contested.  It  is  now  generally  agreed  upon,  however,  that 
these  poems  really  are  by  her,  but  have  been  interpolated 
and  retouched  by  one  of  her  descendants,  the  marquis  de 
Surville,  who  was  put  to  death  in  1798. 

Survivorship,  When  two  or  more  persons  arc  jointly 
interested  in  certain  legal  relations,  and  one  of  them  dies, 
the  others  are  termed  "  survivors  ;"  and  not  only  the  mere 
act  of  being  thus  left,  but  more  especially  the  sum  of  legal 
rights  and  duties  belonging  to  them  by  virtue  of  being 
thus  left  alive,  is  termed  "survivorship."  The  peculiar 
and  essential  feature  of  survivorship  consists  in  the  fact 
that,  so  far  as  the  joint  relation  extends,  the  legal  rights 
and  obligations  of  the  deceased  pass  to  his  sun  Ivors,  and 
not  to  his  heirs  or  administrators;  or,  to  speak  more  accu- 
rately, these  rights  and  duties  remain  in  the  survivors, 
having  been  entirely  extinguished  in  respect  to  the  de- 
ceased. As  illustrations  :  If  two  persons  are  joint  owners 
of  land,  and  one  dies,  the  other  continues  to  be  the  sole 
and  absolute  owner,  the  heirs  of  the  deceased  inheriting 
nothing;  and  if  two  persons,  A  and  B,  are  joint  debtors, 
and  A  dies,  at  the  common  law  B  remains  (lie  Bole  debtor, 
the  estate  of  A  not  being  liable  in  any  manner  or  t"  any 
extent.  This  ancient  doctrine  has  been  somewhat  modi- 
fied; for,  although  the  estate  of  (he  .h-oca-ed  debtor  A  18 
still,  in  England  and  in  most  of  the  American  States,  not 
liable  at  tatot  it  may  be  sued  in  equity  if  the  creditor  can- 
not enforce  his  claim  in  a  legal  action  against  the  Burvivor 
B.  The  doctrine  of  survivorship  exists  in  the  following 
legal  relation-:  il>  joint  owners  of  laul,  (2)  trustees,  [3] 
joint  debtors,  (I)  joint  creditors,  and  (5)  partners.  Its 
peculiar  operation  in  the  oases  of  joint  owners  of  land  and 
of  joint  debt ■•!*-  lias  already  been  described,  [f  oho  of  sev- 
eral   trustees    dies,  the    survivors,  down  to  the    lad  one.  are 

clothed  with  all  the  powers  and  responsibilities  of  tho 
original  number,  This  particular  rule  has  been  changed 
i.\  statute  in  certain  States,  as,  for  example,  in  New  York, 

and   on  the   deiith   of  One  Or   more   trustee-   olio  i      i. 

appointed  bj  the  court  to  act  in  their  stead  with  tho  sor- 
vivors.     When  one  of  two  or  more  joint  creditors  die?,  tho 
survivor  or  survivors  have  the  right  and  power  to  enforce 
tho  demand,  tho  legal   interest    belon     ng  to   them 
but  they  an-  accountable  to  the  estato  oi   the  de  i     ■  d  for 
his  ahare.     The  case  of  partners  includes  both  thnt 
creditors  and  of  joinl  debtors.     Upon  the  death  of  a  mem- 
ber of  the  linn,  the  survivor  is  tho  legal  owner  of  all  rights 
and  claims  due  to  the  partnership,  and  is  the  leg  i!  debtor 
for  all  liabilities  owing  by  it.     He  alone  can  i 
suit  or  otherwise  whal   belongs  to  the  firm,  and  he  alone 
can  settle  its  debts  or  he  sued  at  law  by  its  creditors.     Ho 
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must  account  to  the  administrator  of  the  deceased,  how-  ' 
ever,  for  the  li  hare  in  the  concern;  and  such  ad- 

minietratore  may,  under  the  circumstances  before  men-  ; 
tioned,  be  ued  inequity.  Some  of  the  foregoing  rules,  ' 
iih  those  in  respect  to  suits  against  surviving  part- 
,  have  been  changed  by  statute 
in  certain  States,  the  creditor  being  permitted  to  prosecute 
the  Burvivor  and  the  estate  of  the  deceased  at  once,  either 
jointly  i  I   !;■  ■  ;ls  he  ohooses. 

John  Norton  Pomeroy. 

Bus  [the  Latin  name  of  the  hog],  the  principal  genus  of 
the  Suid%,  a  family  of  mammals  of  the  order  Ungulata, 
Bub -order  Artiodactyla,  and  section  Omnivora  or  Non«ru- 
minantia,  typified  by  the  common  hog.  In  contrast  with 
the  other  families  of  the  section,  it  offers  the  following 
characters:  The  form  in  all  is  essentially  like  that  of  the 
domesticated  hog,  but  mostly  less  gross;  the  feet  are  un- 
guligradc  (7.  c.  with  the  hoofs  only  touching  the  ground), 
and  the  external  toes  and  hooftets  arc  reduced  in  size  and 
do  not  assist  in  progression,  the  median  (third  and  fourth 
of  normal  series)  only  being  of  functional  use  in  walking; 
the  snout  is  disciform,  and  provided  with  a  cartilaginous 
ring,  and  in  the  disk  the  nostrils  are  open  and  forward ;  the 
mamma?  are  in  considerable  number  (4-10),  ventral  as  well 
as  inguinal;  the  back  has  no  dorsal  scent-gland;  the  tail 
is  short  or  rudimentary ;  the  tegumentary  appendages  are 
developed  as  stiff  bristles:  the  skull  has  the  palato-maxil- 
lary  axis  little  deflected,  and  nearly  parallel  with  the  oe- 
cipito-sphenoidal  axis :  the  orbits  are  directed  outward  and 
forward  :  the  occipital  bones  have  long  deflected  styliform 
paroccipital  processes  in  front  of  the  occipital  condyles, 
and  emit  transverse  internal  ridges  in  which  are  the  con- 
dyloid foramina;  the  basiphenoid  is  normal,  and  has  no 
pouch-like  cavities;  the  squamosals  have  the  articular  pro- 
cesses projecting  directly  outward  from  their  bases  (and 
thus  aloof  from  the  auditory  bullae),  and  the  zygomatic 
processes  overlie  the  malar  bones;  the  articular  surfaces 
for  the  lower  jaw  are  transversely  concave,  antero-poste- 
riorly  convex,  and  limited  by  no  post-glenoid  processes; 
the  pterygoid  bones  are  twisted  and  reflected  outward,  the 
cresl  continued  upward  and  backward  into  the  temporal 
region;  the  malar  bones  are  elongated,  and  have  long  in- 
ferior processes;  the  lower  jaw  has  no  preangular  expan- 
sion, and  its  condyles  are  triangular;  the  teeth  are  gen- 
erally in  full  number— (,;.M  $,  P.  M.  £  (§).C.T,I.§  (|)  X 
2  =  44  ;  the  molars  have  corrugated  cusps,  presenting,  when 
worn,  deeply-sinuated  insular  areas;  the  canines  of  the 
upper  jaw,  in  the  males,  are  more  or  less  twisted  outward 
and  upward,  and  parallel  with  the  lower.  The  feet  in  their 
anatomy  offer  characters  shared  with  the  wart-hogs  and 
peccaries,  and  differentiating  from  the  hippopotamids ;  the 
last  phalanges  are  elongated  and  trihedral;  the  manus  (or 
front  foot)  has  an  unciform  little  or  no  broader  than  deep, 
and  the  second  phalanx  not  wedged  between  the  trapezoid 
and  magnum;  the  pes  (or  hind  font)  has  a  cuboid  deeper 
than  broad,  and  emarginated  behind,  and  separate  from 
the  navicular.  Such  are  the  chief  distinctive  characters 
common  to  all  the  Suida?,  and  distinguishing  them  in  com- 
bination from  the  other  kindred  forms  of  the  order.  The 
living  representatives  of  the  family  are  aboriginally  pecu- 
liar to  the  Old  World,  although  in  the  Tertiary  epoch  spe- 
cies appeared  to  have  existed  in  America.  Exclusive  of 
the  domesticated  forms,  seventeen  species  have  been  recog- 
nized by  the  latest  systematic  inquirer  into  the  subject,  J. 
E.  Gray.  Eleven  of  these  belong  to  the  genus  Sim,  and  are 
all  peculiar  to  Asia,  except  .V.  tcrofa  (the  wild-boar  of  Eu- 
rope  and  S.  Betmaarensis  of  Northern  Africa;  two  repre- 
sent m  India  the  genns  Porcula  :  three  in  Africa,  the  genus 
Pot  ml  a  single  species  in  India  and  the  Arch- 

ipelago exemplifies  the  very  strongly-marked  genus  Babi- 
The  domesticated  swine  are  subject  to  great  varia- 
tion, and  flray  ha-  even  differentiated  them  into  two  pecu- 
liar genera — Scrofa  for  most  of  the  breeds,  and  Centun'omis 
for  a  peculiar  race  of  Japan  and  China,  distinguished  by 
the  strongly-defined  concentric  wrinkles  of  the  face.  (See 
further  Babyroussa,  Bosch- v  ark,  Hog.)       Thko.  Gill. 

Su'sa  [the  Shutkan  of  the  Scriptures,  the  Greek  ri 
lovaa,  "  the  city  of  lilies  "],  an  ancient  city  of  Persia,  the 
capital  of  the  province  of  Susiana.  and  one  of  the  res- 
idences of  the  Persian  monarch s.  Even  in  ancient  time 
there  was  Borne  doubt  with  respect  to  its  precise  site,  some 
placing  it  on  the  Choaspes,  others  on  the  Eulseus.  In 
modern  time  both  Sinister  and  Sue  have  been  designated 
as  occupying  the  site  of  the  ancient  city,  until  the  accurate 
researches  and  the  excavations  by  W.  F.  Williams  and 
Loftus  have  decided  the  question  in  favor  of  Sus.  The 
city  was  at  the  time  of  Alexander  the  Grcal  <me  of  the 
largest  and  most  magnificent  cities  of  tin-  wor!  I.  cel< 
for  its  delicious  climate,  containing  a  gorgeous  palace  and 
temple,  and  used  as  the  treasury  of  the  realm.     The  booty 


which  Alexander  took  here  was  immense,  and  enabled  him 
to  pay  a  sum  to  each  of  his  soldiers  and  a  largess  to  the 
generals. 

Sihan'nal),  History  of,  a  short  apocryphal  book, 
considered  by  the  Koman  Catholic  Church  to  be  canon- 
ical, and  regarded  as  the  thirteenth  chapter  of  Daniel.  In 
tiic  common  English  Bible  it  is,  however,  made  a  distinct 
book.  It  relates  the  story,  the  temptation,  and  virtue  of 
Susannah,  a  beautiful  Jewish  matron,  the  punishment  as- 
signed her  by  her  enemies,  her  final  rescue  from  death,  and 
the  overthrow,  by  the  judgment  of  young  Daniel,  of  the 
■wicked  men  who  designed  her  ruin.  Whether  the  inci- 
dents recorded  are  historical  or  fictitious  i>  a  disputed  point. 
The  story  was  probably  written  in  Greek.  Its  authorship 
is  not  known. 

Su'sanville,  p. -v.  and  tp.,  cap.  of  Lassen  co.,  Cal., 
has  2  weekly  newspapers.     P.  638. 

Su'so  (Heisrich  ],  b.  at  Ueberlingen.in  the  present  grand 
duchy  of  Baden.  Mar.  21,  1300:  entered  a  Dominican  mon- 
astery in  Constance  in  1313;  studied  theology  at  Cologne 
under  Eckart ;  led  for  several  years  a  life  of  seclusion  and 
the  severest  asceticism  ;  became  then  an  itinerant  preacher, 
and  wrote  several  religious  works  of  a  mystical  character, 
which  made  a  deep  impression,  and  of  which  the  most  re- 
markable, 1"""  der  etoigen  Wei&heit  (Hbrologium  Sapientia 
jSternx)tho,B  been  translated  into  all  European  languages. 
D.  at  TJlm  Jan.  25,  1365.  His  collected  works  were  trans- 
lated into  new  High  German  by  Diepenbrock  (Regensburg, 
ls2'.M,  but  his  writings  have  not  so  much  interest  as  those 
of  the  other  German  mystics — Eckart,  Tauler,  etc. 

Suspension,  in  music,  the  prolongation  of  one  or 
more  notes  of  a  chord  so  as  to  extend  over  and  occupy 
part  of  the  time  of  the  next  succeeding  chord.  A  suspen- 
sion is,  as  it  were,  a  temporary  overlapping  of  one  chord 
by  some  of  the  members  of  another  chord  preceding  it.  or 
the  delay  of  a  dissonance  in  reaching  the  chord  into  which 
it  is  to  be  resolved.  (For  illustrations  of  the  nature  and 
various  kinds  of  suspensions  see  latter  part  of  Music.) 

Suspension,  p. -v.  and  tp..  Bullock  co.,  Ala.     P.  880. 

Suspension  Bridge.  See  Bridge,  by  Ges.  J.  *i. 
Barvard,  A.  M.,  LL.D. 

Suspension  Bridge,  p. -v.,  Niagara  co.,  N.  Y..  on 
Niagara  River,  H  miles  below  the  Falls,  so  named  from 
the  great  railway  suspension  bridge.  (See  Bridge.)  It  is 
800  feet  long,  24  feet  wide,  with  the  rail-track  IS  feet  above 
the  carriage-way.  It  is  one  of  the  most  brilliant  triumphs 
of  modern  engineering,  and  one  of  the  few  structures  that 
not  only  harmonizes  with  the  grand  scenery  of  the  vicinity, 
but  even  augments  its  impressiveness.  Begun  in  1S52,  the 
first  locomotive  crossed  in  .Mar.,  1Sj5.  It  is  used  by  New 
York  Central  and  Erie  Railways,  connecting  them  with 
Great  Western  and  Canada  Southern  Railways  on  the  Can- 
ada side.  The  village  has  1  weekly  newspaper,  1  grist- 
mill, and  3  churches.  The  0.  S.  government  has  a  large, 
well-built  stone  edifice,  used  for  custom-house  and  post- 
office.     P.  2276.  George  W.  Hollev. 

Susquehan'na,  county  of  N.  E.  Pennsylvania,  bor- 
dering on  New  York,  watered  by  affluents  of  Susquehanna 
River  and  traversed  by  several  railroads.  The  surface  is 
hilly  throughout,  but  well  adapted  for  grazing  and  heavily 
timbered  with  pine,  and  there  is  a  large  trade  in  lumber. 
There  are  manufactories  of  agricultural  implements,  car- 
riages, furniture,  iron  castings,  woollen  goods,  saw-mills, 
flour-mills,  and  tanneries.  Staples,  oats,  Indian  corn,  buck- 
wheat, wheat,  potatoes,  wool,  anil  dairy  products.  Cap. 
Montrose.     Area,  about  800  sq.  m.     P.  37, -323. 

Susquehanna,  tp.,  Cambria  co..  Pa.     P.  1106. 

Susquehanna,  tp.,  Dauphin  co.,  Pa,     P.  2264. 

Susquehanna,  tp.,  Juniata  co.,  Pa.     P.  S90. 

Susquehanna,  tp.,  Lycoming  co.,  Pa.     P.  346. 

Susquehanna  Depot,  p.-b..  Oakland  tp.,  Susque- 
hanna  co..  Pa.,  on  Susquehanna  River  and  on  Eric  R.  11., 
at  N.  terminus  of  Jefferson  branch,  has  locomotive  repair- 
shops,  manufactures,  and  2  weekly  newspapers.      P.  272'J. 

Susquehanna  River  is  formed  by  the  union  of  its  E. 
and  W.  branches  al  Northumberland,  Pa.  The  E.  branch, 
the  larger,  rises  in  Otsego  Lake,  Otsego  co..  X.  Y„  at  an 
elevation  of  1300  feet.  Its  course  is  S.  and  then  S.  W.  to 
the  Pennsylvania  line,  which  it  crosses  twice,  afterward 
flowing  S.  E.,  and  thence  S.  W.  to  the  junction.  The  W. 
branch  rises  in  Cambria  co.,  Pa.  It  has  a  very  tortuous 
and  generally  eastward  course  through  a  region  abounding 
in  timber  and  coal,  but  less  celebrated  for  its  fertility  and 
beauty  than  the  valley  of  the  E.  branch,  a  portion  of  which, 
called  the  Wyoming  Valley,  is  world-renowned  for  the  his- 
toric events  of  which  it  has  been  the  scene,  as  well  as  fir 
the  mineral  wealth  which  it  contains.  The  main  Susque- 
hanna flows  first  in  a  S.  and  then  in  a  S.  E.  course  through 
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a  wide,  open,  exceedingly  fertile,  and  very  picturesque 
country  of  Devonian  slates  and  limestones.  It  reaches  the 
head  of  Chesapeake  Bay  at  Porl  Deposit,  Md.  It  is  a  wide 
and  Stately  stream,  but  is  shallow,  and  is  nowhere  navi- 
gable to  any  extent,  save  in  the  spring,  when  the  ire  h 
bring  down  great  raits  of  logs  and  lumber  and  some  loaded 
boats.  The  length  of  the  main  stream  is  151)  miles,  id' the 
W.  branch  200  miles,  of  the  E.  (or  N.)  branch  250  miles. 
The  branches  afford  great  water-power.  The  main  stream 
and  both  brandies  have  been  canalized,  but  the  railroads 
have  to  a  great  extent  rendered  the  canals  useless. 

Sus'sex,  county  of  England,  S.  of  Surrey  and  border- 
ing on  the  English  Channel,  comprises  an  area  of  l  166  sq. 
m.,  with  417.UI7  inhabitants.  It  is  intersected  from  E.  to 
\V.  by  a  range  of  low  hills,  called  the  South  DOWH8,  con- 
sisting of  chalk  covered  with  fine  turf  and  affording  excel- 
lent pasturage,  where  the  celebrated  breed  of  sheep  called 
the  Southdowns  is  reared.  To  the  N.  of  the  range  is  an 
extensive  forest-region,  famous  for  its  timber  from  time 
immemorial:  to  the  S.  the  ground  is  wholly  under  tillage, 
and  large  crops  of  wheat,  barley,  beans,  turnips,  and  Imps 
arc  raised,  and  hogs,  fowl,  and  rabbits  arc  reared. 

Sussex,  county  of  S.  Delaware,  bordering  on  Maryland, 
drained  by  affluents  of  Nantiooke  and  Pucomnko  rivers 
and  traversed  by  Philadelphia  Wilmington  and  Baltimore 
and  Junction  and  Breakwater  R.  Rs.  The  surface  is  level 
and  the  soil  fertile.  Staples,  Indian  corn,  wheal,  tobacco. 
sweet  potatoes,  lumber,  wool,  and  dairy  products.  Cap. 
Georgetown.     Area,  about  1000  sq.  m.     P.  31,696. 

Sussex,  county  of  X.  New  Jersey,  bordering  on  New 
York  and  Pennsylvania,  drained  by  affluents  of  Delaware 
River  and  traversed  by  Sussex  R.  R.  The  Dine  Moun- 
tains cross  the  W.  part,  and  the  Hamburg  and  Waya- 
wanda  Mountains  the  E.  part,  the  entire  surface  being 
hilly,  with  a  fertile  soil.  There  are  several  small  lake-,  of 
which  Hopotcong  in  the  S.  E.  part  supplies  tho  summit- 
level  of  the  Morris  Canal.  Franklinite  iron  ore,  zinc,  and 
slate  occur.  There  are  tlouring-mills,  saw-mills,  ironworks, 
and  distilleries.  Staples,  Indian  corn.  oats,  wdieat,  rye, 
buckwheat,  hay,  potatoes,  wool,  and  dairy  products.  Cap. 
Newton.     Area,  about  000  sq.  m.     P.  2S\168. 

Sussex,  county  of  S.  E.  Virginia,  drained  by  Black- 
water  and  Nottoway  rivers  and  traversed  by  the  Atlantic 
Mississippi  and  Ohio  and  Richmond  Potomac  and  Fred- 
ericksburg R.  Rs.  The  surface  is  hilly  and  tho  soil  fertile. 
Staples,  Indian  corn,  oats,  tobacco,  and  wool.  Cap.  Sussex 
Court-house.     Area,  about  400  sq.  in.     P.  7S*5. 

Sussex  (Earls  and  Dukes  of).  This  titlo  has  been 
borne  by  persons  of  different  families:  Thomas  RatcliFFE, 
earl  of  Sussex,  b.  in  1620  :  was  sent  in  1553  as  English  am- 
bassador to  tho  emperor  Charles  V.  to  negotiate  tho  mar- 
riage between  Queen  Mary  and  Philip  of  Spain,  son  of  the 
emperor  :  on  his  return  was  made  knight  of  the  Carter  and 
lord  deputy  of  Ireland,  and  in  1569  president  of  the  North, 
in  which  capacity  be  put  down  tho  insurrection  against 
Elizabeth  headed  by  the  dukes  of  Northumberland  and  Wc-I 
morcland.  and  during  the  reign  of  James  I.  was  made  lord 
chamberlain.  D.  without  issuo  July  9,  1583. — Augustus 
Frederick,  duke  of  Sussex,  sixth  son  of  George  III.,  b.  at 
Buckingham  Palace  Jan.  27,  1773:  was  sent  to  (liittingen 
to  complete  his  education  :  went  to  Italy,  and  there,  being 
still  a  minor,  contracted  a  marriage  with  Lady  Augusta 
Murray,  daughter  of  the  carl  of  Dunniore.  A  marriage 
between  a  prince  of  the  blood-royal  and  a  subject  without 
the  royal  assent  was  prohibited  by  law,  and  the  court  of 
prerogatives  pronounced  this  marriage  to  be  null  ami  void  : 
but  the  prince  and  the  lady  lived  together  as  man  and  wife 
until  her  death  in  1830.  Their  eldest  son,  known  as  Sir 
Augustus  d'fiste,  claimed  to  be  of  legitimate  birth,  but  this 

claim  was  never  allowed.  Their  daughter,  known  as  Made 
inoiselle  Augusta  d'Este,  married  Sir  Thomas  Wilde,  an  emi- 
nent lawyer,  who  in  1850  was  raised  to  the  peerage  as  I', o 

Truro.  The  marriage  of  Prince  Augustus  Frederick  WS 
highly  offensive  to  his  lather,  and  he  was  always  in  dis 
grace  at  court,  and  it  was  not  till  1  Mil  I.  when  he  was  I  wen  1 1 
eight    year-    old.  that  In'  was    created  duke   of  Sussex,  witll 

an  allowance  of  £12,000  a  year,  which  was  afterward  in 
creased  to  1 18,000.     He  took  no  part  in  public  affairs,  but, 
although  of  very  moderate  abilities  ami  attainments,  tol 
looted  an  extensive  library,  wbioh  was  especially  rich  in 
edition-   of  the    Bible  in  various  languages,  and  was  fond 
of  presiding  at  public  dinners.     D.  Apr.  21.  1343,  leavin 
directions  in  his  will  that  his  body  should  be  buried  in  the 
ceincicrv  at  Kensal  Green,  and  not  at  Windsor.     The  title 
is  now  dormant. 

Sussex    Conrt-hOUSe,  p.-V.   and    tp..  cap.  ot    Siis-ox 
co.,   \  a.       P.   I77S. 

Snt'cliffe  (Matthew),  LL.D.,  b.  in  DovonsWre  about 

1350;   ruined   Trinity   College,  Cambridge,  as  a  civilian, 


but  took  holy  orders,  and  became  archdeacon  of  Taunton 
in  1586,  dean  of  Exeter  in  lass,  and  prebend  of  Wills  in 
1592.  He  founded  a  college  at  Chelsea,  of  which  In-  was 
the  hi  -l  provost,  the  fellows  of  which  were  to  devote  them- 
selves to  writing  the  annals  of  their  times  and  to  combat- 
ing popery  and  I'elagiani  sm  ;  but  the  institution  fell  into 
decay,  became    an    a-yluni  lor    invalid    soldiers,  and  lillally 

a  pait  of  Chelsea  Hospital.  He  wrote  many  polemical 
works,  among  which  aia — Trtatiu  on  EccIevittHticftl  Die- 
eiplint  ( 1590),  DisputMio  •  '•  Prwbj/tcno  (1591),  D<  Vuthol- 
tea  tt  Orthodoxa  <'ln>  It  EccUtia  1592  .  Dt  Pontificit  in- 
jtuta  Domination*  in  Ec<  Ueia  '  1 599 1,  Da  Pnryalorw  1 1599), 
I),  Vera  Chriiti  Eccleiiu  loco  .  //.  Kitia  (1603),  De  Jn- 
dnlatntiu  et  Jiibileo  1 1606).     D.  in  1629. 

Snth'erlaiul,  county  of  Northern  Scotland,  bordering 

on  flic  Atlantic  and  on  the  [forth  Sea,  i prises  an  area 

of  1751  sq.  m..  with  23,686  inhabitants.  The  surface  is 
elevated,  mountainous,  and  rugged,  interspersed  with  large 
tracts  of  moorland  or  covered  with  extensive  forests,  whi  i< 

herds  id'  red-deer  roam  wild.  Agriculture  i-  in  a  very  im- 
proved state,  but,  on  account  of  the  phy-ie.ii  charoctet  "I 
the  country,  confined  to  a  tew  places.     Rearing  of  cattle 

and  sheep  and  fishing  of  .salmon  and  herring  are  the  prin- 
cipal occupations. 

Sutherland  (Alexander  J  ohm,  M.  D.,  b.  about  1810; 
wa  -  educated  at  Christ  Church.  Oxford  :  published  Clinieal 
lectures  <>n  hmanity  and  IhePuthology  of  Insanity,  and  was 
one  of  the  authors  of  the  report  on  the  7Veaft»enf  of  In- 
sanity (1S45).     I>.  in  1867. 

Sutherland  (Dukes  op).    George  Granville  Levb- 

BON-GOWER,  flic   first  duke,  b.  Jan.  '.',  175s.  wa     the   SOS  of 

the  marquis  of  Stafford;  entered  the  House  ot  c ions 

while  young;  was  ambassador  to  France  1790  99,  and  was 

raised  to  the  peerage  in  1799  as  Baron  Gower.  His  unele, 
the  duko  of  Bridgewater,  dying  in  1803,  be  inherited  his 
immense  property,  which,  with  the  estate-  which  he  already 
bold,  made  him  the  most  wealthy  nobleman  of  England. 
lie  was  created  duke  of  Sutherland  in  Is:;:;,  ami  was  a 
munificent  patron  of  the  fine  arts.  I).  July  19,  1833.  The 
Bridgewater  estates  were  entailed  upon  his  second  son, 
Francis  (who  was  afterward  created  carl  of  Klle-nierc.  thus 
founding  a  new  bouse),  while  tbo  remainder  of  the  prop- 
erty devolved  upon  the  eldest  son.  George  GRANVILLE 
Sr/THERLAND-IiEVESOX-GoWER,  the  second  duke  (  b.  in  1  786  ; 
d.  Feb.  2S,  lsiil),  who  is  chiefly  noted  as  ihe  husband  of 
Harriet  Elizabeth  Georgiana,  daughter  of  the  earl  of  Car 
lisle,  famous  for  her  beauty  and  accomplishments,  and  for 
her  patronage  of  anti-slavery  and  oilier  philanthropical 
movements  (b.  May  21,  1806;  d.  (let.  27.  1888).  The  pres- 
ent and  third  duke  is  GEORGE  ( I  it  an  vi  t.i.i:  Wi  i.i.i  AM  Sutiier- 
LAND-IiEVESON-GoWER,  b.  Dec.  19,  1828;  was  member  of 
the  House  of  Commons  for  Snllicrlandshire  1852-61,  suc- 
ceeding to  the  dukedom  Feb.  21.  1861,  lie  is  one  of  the 
wealthiest  of  British  peers,  having  large  estates  in  Eng- 
land and  Scotland,  and  for  residences  Stafford  House. 
London  ;  Dunrobin  Castle  and  Looh  Invcr  House,  Suther- 
landshiro;  Trentbam  Hall,  Staffordshire;  Lilleshall  House, 
Shropshire, and  Tarbat  House.  Ross  shire.— His  eldest  son, 

by  courtesy  marquess  of  Stafford  lb. July  20,  1861),  0  lieu- 
tenant  in  the  life-guards,  has  since  IS7I  represented  Sutber- 
londshire  in  the  House  of  Commons. 

Sutherland  (John),  M.  D..  b.  early  in  the  present  een- 
turv:  studied  at  the  University  of  Edinburgh,  where  he 
took  his  degree  as  M.  D.  in  1831  ;  subsequently  held  seve- 
ral minor  appointments;  represented  the  British  govern- 
ment at  the  international  quarantine  conference  held  in 
Paris  in  1851,  and  in  1856  was  sent  as  royal  commissioner 
of  sanitary  arrangements  to  the  army  of  the  Crimea.     He 

was  afterward  made  medical  superintendent  and  inspector- 
general  of  Ihe  board  ol  health,  a  member  of  the  royal  com 
mission  to  inquire  into  the  condition  and  health  of  the  In 
.han  army,  and  a  commissioner  for  the  improvement  id' 

barracks  and  hospitals. 

Stit'lej, the  easternmost  of  the "  live  rivers  "  of  the  Pun- 
jauli,  rises  in  Thibet  in  I  at.  21  5'  V.  Ion.  Bl°  6'  lv.  at  an 
elevation  of  20.000  reel  above  the  sea,  breaks  through  the 

Himalaya  as  a  furiOUS  torrent  al  an  elevation  of  8494  feet, 
Mow  -  in  a  soul  h  western  direction,  ami  joins  the  Indus  in  laf. 
29  \.  a-  a  calm,  majestic  stream,  700  yards  broad.  30  feet 
deep,  and  navigable  at  all  seasons. 

Su'tra  [Sansk.,  a  "  thread  "].  in  Sanskrit  literature,  the 
technical  name  of  the  numerous  series  of  rolfgiou  sphor- 
j  re  .ml  rule-'  which  constitute  an  important  pari  of 
Hindoo  literature,  including  all  the  ritual,  grammatical, 
metrioa),  and  philosophical  works.     The)  oonsl  brief 

internes  to  be  committed  to  mem  iry,  and  were  usually 
written  separately  on  dried  palm  leaves  lied  together  by  a 
string,  whence  the  name. 

Suttee'  [Bansk.,  Sari,  "a  virtuous  wife"],  a  term  in- 
correctly applied  bj  English  writers  to  denote  the  practice 
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formorly  common  in  India  of  a  widow  burning  herself  on 
a  funeral  pile  along  with  the  body  of  her  husband.  The 
practice  was  unknown  to  the  primitive  Aryans,  and  is  not 
alluded  to  in  the  Vedas,  except  in  a  single  passage  of  the 
Yajur-veda  of  disputed  authenticity,  and  is  not  sanctioned 
bv  the  laws  of  Menu,  but  rests  upon  the  authority  of  the 
later  Sastr&fl  and  Puranas.  Between  1S15  and  1S26  there 
weiv  above  7000  cases  of  suttee  in  Bengal  alone.  A 
prohibitory  law  was  enacted  in  1S29,  and  rigidly  enforced 
in  Bengal  by  Lord  William  Bentinck,  and  was  extended  to 
the  allied  native  states  in  1S47,  since  which  time  the  prac- 
tice has  virtually  ceased. 

Sut'ter,  county  of  Central  California,  lying  between 
Sacramento  and  Feather  rivers.  It  is  mostly  level  bottom- 
land, with  the  exception  of  the  Sutter  Buttes,  an  isolated 
group  in  the  N.  part.  Timber  is  very  scarce.  Staples, 
wheat,  barley,  hay,  wine,  and  wool.  Cap.  Yuba  City.  Area 
576  sq.  m.     P.  5030. 

Sutter,  tp.,  Amador  co.,  Cab,  on  Sutter  Creek.    P.  1966. 
Sutter,  tp.,  Sacramento  co.,  Cal.     P.  1078. 
Sutter,  v.  and  tp.,  Sutter  co.,  Cal.,  on  California  Pacific 
R.  H.     P.  1075. 

Sutter  (John  Augustus),  b.  at  Kandcrn,  Baden,  Feb. 
15,  1803;  graduated  as  a  Swiss  military  officer  at  Berne, 
and  in  1834  emigrated  to  America;  established  himself  as 
a  trader  at  Santa  Fe\  New  Mexico  ;  in  1838  crossed  to  the 
Pacific  coast,  sailed  for  the  Sandwich  Islands,  thence  back 
to  Alaska,  and  while  voyaging  down  the  coast  was  stranded 
in  what  is  now  known  as  the  Bay  of  San  Francisco,  July, 
1S."j9.  He  made  his  way  into  the  interior,  received  a 
Mexican  grant  of  land,  and  in  1S41  built  a  fort  and  founded 
a  settlement  which  he  called  New  Helvetia,  on  the  site  of 
the  present  city  of  Sacramento.  The  Mexican  government 
made  him  governor  of  the  northern  district  of  California, 
and  when  the  Americans  came  into  possession  of  the  region 
he  was  appointed  alcalde  and  Indian  agent.  He  was  in 
Feb.,  1S48,  engaged  in  enlarging  the  race  of  his  saw-mill, 
when  gold  was  discovered  in  the  excavation.  This  discov- 
ery soon  proved  his  financial  ruin;  his  laborers  deserted 
him;  his  lands  were  overrun  by  gold-diggers,  and  he  failed 
to  secure  any  recognition  of  his  claims  beyond  an  annual 
allowance  of  $3000  from  the  State.  In  1873  he  left  Cali- 
f  jrnia  and  took  up  his  residence  at  Litiz,  Lancaster  co.,  Pa. 

Sutter  Creek,  p. -v.,  Sutter  tp.,  Amador  co.,  Cal. 

Sut'ton,  p.-v.  and  tp.,  "Worcester  co.,  Mass.,  on  Black- 
stone  River  and  Canal  and  on  Providence  and  Worcester 
R.  R„  has  3  churches,  2  cotton-mills,  8  saw-mills.    P.  2699. 

Sutton,  p.-v,,  cap.  of  Clay  co.,  Neb.,  on  Burlington 
and  Missuuri  R.  R.  in  Nebraska,  60  miles  W.  of  Lincoln, 
has  3  churches,  an  excellent  school,  a  handsome  park,  2 
hotels,  a  large  flouring-mill,  and  I  newspaper.  P.  about 
500.  Wi.i.lman  Bros.,  Props.  "Times." 

Sutton,  p.-v.  and  tp.,  Merrimack  co.,  N.  H.     P.  1155. 

Sutton,  tp.,  Meigs  co.,  0.,  on  Ohio  River.     P.  4369. 

Sutton,  p.-v.  and  tp.,  Caledonia  co.,  Vt.     P.  920. 

Sutton  (Amos),  b.  at  Sevenoaks,  Kent,  in  1798 :  in  1824 
was  ordained  as  a  missionary  to  India,  and  stationed  at 
Orissa,  where,  with  the  exception  of  a  single  visit  to  Eng- 
land and  America,  the  remainder  of  his  life  was  passed.  He 
compiled  an  Oriya  dictionary,  grammar,  and  lesson-book, 
translated  the  Bible  and  other  books  int  >  that  language,  in 
which  he  also  put  forth  several  tracts.  In  English  he  pub- 
lished a  Hymnbooh  for  the  Mission  Congregations,  a  Guide 
to  the  Saviour,  Family  Chaplain  (18311,  and  Orissa  and  its 
Evangelization  (1850).    D.  atCuttuck,  India,  Aug.  17,  1854. 

Sutton  (Ch  uii.es  Manners),  b.  in  1780,  was  the  eldest 
son  of  the  archbishop  of  Canterbury  (also  Charles  Manners 
Sutton,  b.  1755;  bishop  of  Norwich  1792;  archbishop  of 
Canterbury  isuj;  author  of  several  sermons  and  papers  on 
natural  history  ;  d.  182S) ;  was  educated  at  Eton  and  Cam- 
bridge; called  to  the  bar  in  1805;  returned  to  Parliament 
for  Knaresborough  in  1807,  representing  that  borough  until 
1S32,  when  he  was  elected  for  the  University  of  Cambridge. 
He  was  chosen  Speaker  of  the  House  of  Commons  in  1S17, 
and  was  re-elected  to  successive  Parliaments  until  1S35, 
when  he  was  defeated  by  Mr.  Abcrcrombie  by  a  majority 
of  10.  He  was  shortly  afterward  made  a  peer  under  the 
titles  of  Viscount  Canterbury  and  Baron  Bottsford,  but  is 
better  known  by  his  original  name.     D.  July  21,  1845. 

Sutton  (J.  H.  T.  Manners).  See  Canterbury,  Vis- 
counts. 

Sutton  (Thomas),  b.  at  Knaith,  Lincolnshire,  in  1532: 
was  educated  at  Eton  and  Cambridge,  afterward  studying 
law  at  Lincoln's  Inn  ;  became  secretary  to  the  earl  of  War- 
wick, and  in  the  rebellion  of  the  dukes  of  Northumberland 
and  Westmoreland  was  made  master  of  ordnance  at  Ber- 
wick, and  in  reward  for  his   services  was  created  for  life 


master-general  of  ordnance  in  the  North,  commanding  a 
battery  at  the  siege  of  Edinburgh  in  1573.  While  thus  em- 
ployed he  purchased  from  the  bishop  of  Durham  two  man- 
ors in  which  extensive  coal-mines  were  discovered,  which 
soon  produced  for  him  an  immense  fortune,  which  he  ex- 
pended in  a  magnificent  manner.  But  upon  the  death  of 
his  wife,  in  1602,  he  resolved  to  devote  his  great  wealth  to 
charitable  uses,  and  purchased  the  dissolved  monastery  of 
Chartreux,  which  had  been  bestowed  upon  the  duke  of  Suf- 
folk, where  he  founded  the  hospital  and  school  of  Charter- 
house. (See  Charter-house.)  He  died  before  the  edifice 
was  folly  completed,  and  his  remains,  which  were  at  first 
interred  elsewhere,  were  removed  to  a  vault  prepared  for 
them  in  thechapel  of  the  Charter-house.  D.  Dec.  12,  1611. 
Sutton's,  tp.,  Williamsburg  co.,  S.  C.     P.  466. 

Su'ture  [Lat.  sutura,  "seam"],  in  anatomy,  is  the  lino 
of  union  of  two  bones  between  which  there  is  no  motion. 
Where  motion  is  intended,  the  union  is  a  joint  or  diarthro- 
sis.  The  most  general  term  for  the  immovable  joint  is 
synarthrosis;  this  includes  the  suture  (sutura) ;  the  schindy- 
lesis, in  which  a  thin  lamina  of  bone  is  received  between 
two  lamina?  of  another  bone;  and  the  gomphosis,  in  which 
a  long  process  is  inserted  into  a  socket.  The  fixed  joints 
called  sutures  (miturfe)  are  of  two  primary  kinds,  called 
sutura  vera  and  sutura  notha.  Sutura  vera,  the  true  suture, 
presents  three  species — sutura  dentata,  where  the  bones 
are  joined  by  tooth-like  processes;  sutura  serrata,  whore 
the  bones  have  serrate  edges;  and  sutura  limbasa,  where 
they  overlap  like  selvages  of  cloth,  but  with  notched  pro- 
cesses. Of  sutura  notha,  the  bastard  suture,  there  are  two 
kinds — sutura  squamosa,  scaly  suture,  where  two  beveled 
margins  overlap  each  other;  and  harmonia,  where  two 
rough  surfaces  are  simply  applied  to  each  other. 

Suwal'ki,  town  of  Russian  Poland,  government  of 
Augustovo,  has  many  educational  institutions.     P.  16,896. 

Suwan'nee,  county  of  N.  Florida,  drained  by  Suwan- 
nee River  and  traversed  by  Jackson  Pensacola  ami  Mobile 
R.  R.  The  surface  is  undulating,  with  several  small  lakes 
and  swamps.  Staples,  Indian  corn,  oats,  sweet  potatoes, 
peas,  and  beans,  with  a  little  cotton  and  sugar.  Cap. 
Live  Oak.     Area,  790  sq.  m.     P.  3556. 

Su'warow,  or  Su'voroff  (Alexei  VasilievitohI, 
Count  Rimnikski,  Prince  It  A  lis  ki,  b.  in  Finland  Nov. 
24,  1729  :  entered  early  the  Russian  army,  and  was  made  a 
colonel  after  the  battle  of  Kunersdorf,  Aug.  12,  175',),  and 
a  general  in  1783.  after  the  campaign  against  the  Tartais 
on  the  Kuban.  As  commander-in-chief  in  the  Turkish 
war  of  1787  he  defeated  the  Turks  at  Kinburn  Oct.  1,  1787, 
at  Fokshany  Aug.  1,  1789,  on  the  banks  of  the  Rimnik 
Sept.  22,  1789,  and  took  Ismail  with  great  slaughter  Dec. 
22,  1790.  In  1794  he  commanded  in  Poland,  and  took 
Pragawitz  Sept.  24,  1794,  after  which  Catharine  *II.  made 
him  field-marshal.  But  his  most  brilliant  exploit  was  his 
Italian  campaign  in  1799.  He  had  fallen  into  disgrace 
under  Paul  I.,  and  had  even  been  deprived  of  his  rank, 
but  on  the  demand  of  the  emperor  of  Austria  he  was, 
nevertheless,  made  commander-in-chief  of  the  Russian 
army  which  was  sent  to  Italy  to  co-operate  with  the  Aus- 
trians  against  France.  He  defeated  the  French  at  Trebia 
July  17-19,  1799,  and  at  Novi  Aug.  15,  1799,  and  then 
crossed  the  Alps  to  join  the  Austrians  under  Korsakoff  and 
Hotz.  But  both  the  Austrian  generals  had  been  defeated, 
ami  Suwarow  was  compelled  to  retreat.  Shortly  after  the 
Russian-Austrian  alliance  was  dissolved,  and  the  Russian 
army  withdrawn  from  the  theatre  of  war.  Died  a  few  days 
after  his  return  to  St.  Petersburg,  May  17,  1800.  His  Au- 
tobiography, written  in  French,  was  edited  by  Glinka  in  2 
yols.  (Moscow,  1S19). 

Svend'borg,  town  of  Denmark,  on  the  island  of 
Funen,  has  a  good  harbor,  considerable  shipbuilding,  and 
an  active  export-trade.     P.  670(1. 

Swa'bia,  or  Suabia  [Ger.  Svhwabcu],  was  formerly 
the  name  of  a  territory  of  South-western  Germany,  cor- 
responding to  the  present  Wiirtemberg  and  Baden,  and 
bounded  S.  and  W.  by  the  Rhine,  which  separated  it  from 
Switzerland  and  France,  and  N.  and  E.  by  the  Palatinate, 
Franconia,  and  Bavaria.  Its  original  name  was  Alemannia, 
but  when,  in  496,  the  Alemanni  were  conquered  by  Clovis, 
the  country  received  the  name  of  Swabia  after  the  Suevi, 
who  inhabited  large  parts  of  it.  In  1080  the  emperor 
Henry  IV.  made  it  a  duchy,  and  bestowed  it  as  an  heredi- 
tary fief  on  Frederick  of  Hohenstaufen.  Under  this  family 
the  country,  which  is  one  of  the  most  beautiful  and  fertile 
in  Germany,  prospered  and  became  the  seat  of  a  flourish- 
ing civilization.  But  when  the  family  became  extinct 
with  Conradin,  who,  as  the  head  of  the  Ghibelline  party, 
was  executed  at  Naples  in  1268,  Swabia  was  broken  up 
into  many  small  dominions  and  free  cities,  which  acknow- 
ledged no  other  authority  than  the  emperor  himself,  and 
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out  of  the  different  coalitions  and  unions  and  leagues 
which  these  petty  states  formed  in  order  to  defend  them- 
selves, and  which  several  times  played  a  conspicuous  part 
in  German  history,  came,  at  last,  the  two  duchies  of  Wiir- 
temberg  and  Baden.  From  1563  to  1806,  Swabia  was  one  of 
the  ten  circles  into  which  the  German  empire  was  divided. 

Swain,  county  of  S.  W.  North  Car- 
olina, formed  since  the  census  of  1870 
from  Jackson  county,  and  separated  from 
Tennessee  by  the  Great  Smoky  Moun- 
tains. The  surface  is  well  adapted  for 
stock-raising.     Cap.  Charleston. 

Swain  (Charles),  b.  in  Manchester, 
England]  in  1803;  was  employed  in  the 
business  of  his  uncle,  a  dyer,  until  thirty 
years  old,  when  he  became  an  engraver, 
having  in  the  mean  time  contributed 
verse  and  prose  to  various  periodicals, 
in  time  becoming  known  as  "the  Man- 
chester poet,"  and  in  1857  receiving  a 
pension  of  £50  from  the  civil  list.  He 
published  many  volumes  of  poems,  among 
which  are — Metrical  Essays  (1827),  Beau- 
ties of  the  Mind,  etc.  (1831),  Dryburyh 
Abl,c}/  (1832),  Cabinet  of  Poetry  and 
Romance  (1844),  Rhymes  for  Childhood 
(1846),  Dramatic  Chapters,  etc.  (1848), 
Enylish  Melodies  (1849),  Letters  of  Laura 
d'  Aurernc,  etc.  (1853),  Art  and  Fashion 
(1863),  Songs  and  Ballads  (1S67),  and  a 
Memoir  of  Henry  Lcvemege  (1835).  A 
collection  of  his  poems  was  published  in 
Boston  in  1872.     0.  at  Manchester  Sept.  22,  1S74. 

Swain  (Davii*  Lowry),  LL.D.,  b.  near  Ashcville,  N.  C, 
Jan.  4,  1801;  graduated  at  the  University  of  North  Caro- 
lina ;  was  admitted  to  the  bar  in  1823  ;  elected  to  the  State 
legislature  1824;  appointed  judge  of  the  supremo  court 
1831  ;  was  governor  of  the  State  1S32-35,  and  from  1S35  to 
his  death  president  of  the  University  of  North  Carolina. 
He  wrote  many  valuable  historical  papers,  and  published 
History  of  the  British  Invasion  of  North  Carolina  in  1776 
(1853)'.    'D.  at  Chapel  Hill,  N.  C,  Aug.  28,  1868. 

Swains'borough,  p. -v.  and  tp.,  cap.  of  Emanuel  co., 
Ga.     P.  108. 

Swain'son  (William),  b.  in  Liverpool  Oct.  8,  1789; 
served  in  the  commissary  department  of  the  British  army 
1807-15,  devoting  himself  especially  to  the  study  of  natural 
history  ;  accompanied  the  German  naturalist  Roster  in  his 
travels  in  South  America  1815,  after  which  he  settled  in 
London,  and  began  in  1S20  the  issue  of  his  works  on 
natural  history.  In  1841  he  emigrated  to  New  Zealand, 
where  he  was  attorney-general,  and  subsequently  published 
several  works  on  the  natural  history  and  social  and  polit- 
ical condition  of  that  colony  and  Tasmania.  Among  his 
works,  many  of  which  have  become  standard  and  have 
passed  through  several  editions,  are — Zoological  Illus- 
trations (1st  series,  with  318  colored  plates,  1820-23;  2d 
series,  with  136  plates,  1829-33)  ;•  Exotic  Conchology 
(1821-22;  new  cd.  1841);  The  Naturalist's  Guide  for  Col- 
lecting and  Preserving  all  Subjects  of  Natural  History  and 
Botany, particularly  Shells,  1840:  11  vols,  on  zoology,  etc., 
in  Lardner's  Cabinet  Cyclopaedia  (1834-40),  including  Clas- 
sification, Quadrupeds,  Birds.  Fishes  and  Reptiles,  Habits 
and  Instincts,  Malacology,  Taxidermy,  and  Biography  of 
Zoologists;  Birds  of  Western  Africa,  and  Fly-Catchers  (in 
Jardinc'.s  Naturalist's  Library,  1837-38) :  Ornithological 
Drawings,  of  birds  from  Brazil  and  Mexico  (1834—4  1 ) ;  06- 

srrrations  on  the  Climate  of  New  Zealand  ( 1840)  ;  Nrir  Zea- 
land, being  the  subject  of  a  lecture  on  the  colonization  of 
that  island  (1S59);  and  New  Zealand  and  the  War  (  1862). 
lie  also  made  a  government  survey  and  report  of  the  forests 
and  trees  of  Tasmania;  furnished  papers  to  scientific  peri- 
odicals and  the  journals  of  learned  societies;  prepared  the 
article  on  the  geographical  distribution  of  man  ami  animals 
in  Murray's  Encyclopaedia  of  Geography  ;  assisted  Sir  John 
Richardson  in  the  account  of  North  American  birds  ooil 
tained  in  his  Fauna  Boreali- Americana  (1831);  and  with 
Mr.  Shuckard  prepared  the  History  and  Natural  Arrange- 
ment  of  Insects  (1840).  He  appears  to  have  been  living  as 
late  as  1S70. 

Swal'low  [Ang.-Sax.  swalnce],  the  English  name 
given  (sometimes  with  and  sometimes  without  specific 
qualifications)  to  the  birds  belonging  to  the  family  Hirun- 
uinidae,  and  which  are  distinguished  by  their  wide  deep 
gape,  allusion  to  whirl)  is  evidently  convened  in  the  Dame. 
The;  all  have  the  form  familiar  in  the  common  swallows 
of  the  U.  S. ;  the  neck  is  rather  short;  the  head  full:  the 
bill  short,  but  comparatively  broad  anil  depressed,  triun 
gular,  the  sides  rapidly  converging,  and  the  whole  slightly 
decurved  toward  the  tip  ;   the  gape  is  very  deep,  and  eon 


tinued  backward  nearly  as  far  as,  or  quite  under,  the  eyes; 
there  are  no  distinct  rictal  bristles;  nostrils  sub-lateral; 
the  wings  arc  very  long  and  pointed,  and  have  only  nine 
primaries,  of  which  the  second  is  generally  longest,  but  the 
first  is  nearly  or  quite  equal  to  it;  the  tail  is  forked  or 
emarginated,  and  normally  consists  of  twelve  feathers  ;  the 


legs  are  weak  and  small,  the  tarsi  being  not  longer  than 
the  middle  toe;  the  tarsi  have  each  two  lateral  undivided 
plates,  meeting  behind  in  a  sharp  ridge;  the  toes  are  not 
versatile,  long  and  slender,  three  anterior  and  one  posterior, 
and  with  the  normal  number  of  joints  ;  the  olaws  curved 
and  acute,  but  slender.  Such  arc  the  principal  external 
characters  of  the  family.  Some  anatomical  features  are 
noteworthy,  inasmuch  as  they  demonstrate  the  close  rela- 
tionship of  the  family  with  the  ordinary  singing  birds 
(such  as  the  sparrows,  thrushes,  etc.),  and  the  great  differ- 
ences from  the  swifts,  which  resemble  them  so  much  as 
formerly  to  have  been  generally  united  with  them.  Thus, 
as  in  the  Coracomorpha?  or  Passeres  generally,  "the 
sternum  has  a  forked  manubrium,"  and  "  its  posterior  edge 
has  a  single  notch  on  each  side;"  "the  clavicles  have  ex- 
panded T-shaped  scapular  ends,  and  send  back  a  vertical 
process  from  their  inferior  junction;"  and  the  muscles  of 
the  larynx  are  modified  after  the  type  common  to  tho 
Oscines  or  singing  birds.  The  species  are  quite  numer- 
ous, and  representatives  are  found  in  almost  every  laud 
and  every  zone  save  the  extreme  polar  regions!  By  '!.  K. 
Gray  (Hand-List  of  Birds,  vol.  i.  pp.  tiS-75)  1  1 1  species  are 
recognized.  The  several  genera  have  been  differentiated 
by  one  writer  (R.  B.  Sharpe  in  Proc.  Zool,  Soc,  London, 
1870,  p.  288)  into  two  groups,  called  by  him  sub-families — 
viz.  (1)  Hirundininse,  in  which  the  outer  edge  of  the  wing 
is  smooth-feathered,  containing  almost  all  of  the  specie-; 
and  (2)  PsaHdoprocninse,  in  which  it  is  serrated  or  armed 
with  stiff  recurved  hooks,  represented  by  the  African 
genus  Psalidoprocne  and  the  American  Stelgidopteryx, 
The  species  are  among  the  most  active  and  graceful  of 
birds,  and  their  circling  and  sweeping  Bight  IS  well  known 
to  observers.  They  feed  almost  exclusively  on  insects, 
which  they  take  on  the  wing.  Their  mode  of  nesting  is 
various.  The  female  lays  in  most  cases  five  or  six  eggs. 
The  most  common  American  species  arc  Progne  unfits,  the 
purple  martin;  Petrochelidon  lunifrons,  the  cliff  or  cave 
swallow  ;  Ilirundo  horreorum,  the  barn  swallow  ;  and  Cotyle 
riparia,  the  bank  swallow  or  sand  martin.  The  chim- 
ney swallow  is  a  swift  or  cypsclid.  (See  Swift  j  also  Mar- 
tin.) Theodore  Gn  l. 
Swal'lowing,  or  Deglutition 9  is  the  physiological 

act  by  which  food  (in  man  and  most  vertebrates,  after  more 
or  less  trituration  by  the  teeth]  IS  carried  from  the  mouth 
to  the  stomach  by  moans  of  the  pharynx  and  oesophagus. 

The  proceSG  Of  swallowing  is,  in  the  higher  animal-,  an  ex- 
ceedingly complicated  one.  It  is  initiated  by  voluntary 
muscles,  which  pass  tho  food  or  drink  from  the  mouth  into 
the  pharynx.  Here  the  process  becomes  essentially  an  in- 
voluntary one.  The  mechani.-m  of  the  pharyngeal  part  of 
the  act  of  swallowing  is  not  perfectly  understood,  or,  at 
least,  physiologists  arc  not  quite  agreed  astotbe  functions 
of  the  epiglottis  and  the  neigh  boring  Mi  uoturei  whi-  h  servo 
to  prevent  the  passage  of  the  food  and  drink  into  the  larynx. 
(For  a  discussion  of  the  whole  question  see  Flint's  Physi- 
ology, part  ii.  pp.  181-207.) 

Swnm'mcrdam  (.1  in),  b.  at  Amsterdam  Feb.  12, 1637  ; 
studied  medicine,  especially  anatomy,  at  Leyden  an  1  Paris  ; 
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settled  in  Amsterdam,  and  inquired  a  great  reputation  both 
:,.,  .,  physician  and  as  an  entomologist,  but  was  induced  bj 
the  Bon  .'ival  to  turn  away  from  science,  and  sold 

his  collections,  and  even  bis  manuscripts.    D.  at  Amsterdam 
Fell.  15    Li  S5.     His  entomological  works,  General  History 
of  Insects,  VaturalHi  tory  oj  Beesjand  Hietory  of the  Ephe- 
I    mslated  into  English  by  T.  Floyd  in  1758. 

Swamp'seott,p.-v.andto.,  Essex  co..  Mass.,  on  Massa 
ehnsette  Bay  and  on  Eastern  K.  It.,  i-^  a  fashionable  water- 
ing-place and  has  several  elegant  hotels.     P,  L846. 

Swan  [  Ang.-Sax.],  a  name  applied  to  those  swimming 
birds  ol  iii«'  family  Anatidas  which  have  a  bill  nearly 
equally  broad  throughout  and  as  long  as  the  head;  the  cere 
.in  1  extending  to  the  eye;  the  front  toes  with  a  large 
v,J.:  ith-  hind  toe  without  a  lobe;  the  tail  short  and 
roundel;  the  second  and  third  wing-quills  the  longest. 
They  are  the  largest  spcrics  of  the  family,  and  among  the 
largest  of  birds.  SomeputaU  the  swans  into  one  genus, 
Cyantts  :  others  admit  four  genera,  Cygnufi,  Olor,  Chcnopls, 
and  Cotcoraba.  Chenopis  in  eludes  the  black  swan  of 
Australia,  C.  atrata.  There  are  considerable  anatomical 
differences  among  the  swans.  The  North  American  swans, 
Cygnns  amen'canue  (whistling  swan)  and  C.  buccinator 
(trumpeter  .swam,  are  tine  birds,  both  white.  The  tame 
swans  are  of  two  European  species  —  C.  olnr  (red-billed 
swam  ami  C.  immutabilie  I  Polish  swan).  The  European 
wild  swans  are  C.  ferns  and  ft  minor.  South  America  has 
two — (\  nigricollis  and  C.  coseoraba.  In  all,  about  ten 
species  are  known.  Swan-  live  to  a  great  age.  They  are 
mostly  beautifully  white,  and  their  down  is  prized  for  trim- 
ming ladies'  garments.  The  flesh  is  not  very  good  except 
when  the  birds  are  young. 

Swan,  tp.,  Warren  co..  111.    P.  1007. 

Swan,  p.-v.  and  tp.,  Noble  co.,  Ind.,  on  Grand  Rapids 
and  Indiana  R.  R.     P.  1295. 

Swan,  tp.,  Marion  co.,  la.     P.  1001. 

Swan,  tp..  Vinton  co.,  0.     P.  1002. 

Swan  (James),  b.  in-Fifeshire,  Scotland,  in  1754;  came 
to  America  at  an  early  age;  was  clerk  in  a  mercantile 
establishment  in  Boston  ;  published  a  Dissuasion  u>  Great 
Britain  and  thr  Colonic*  from  the  Slave-Trade  to  Africa 
(1772) ;  espoused  the  patriot  cause ;  was  one  of  the  "  Bos- 
ton tea  party;"  aide-de-camp  to  Warren  at  Bunker's  Hill, 
where  he  was  wounded;  became  captain  of  artillery,  sec- 
retary to  the  Massachusetts  board  of  war,  member  of  the 
legislature  in  177*.  and  afterward  adjutant-general  of  the 
State.  He  went  to  Paris  in  17S7,  deeply  involved  in  debt; 
wrote   Causes    qui   eont   appose'es  au  Progress  <iu  Commerce 

rntrr  f<i  France  rf  les  Etat8-UnU  tie  V  Amcriqne  (1700), 
which  gained  considerable  reputation  for  him.  He  acquired 
a  large  fortune,  returned  to  America  in  1795.  and  became 
famous  for  his  munificence.  In  1798  he  returned  to  Europe, 
and  was  engaged  in  important  commercial  and  financial 
enterprises  until  1815,  when,  upon  the  suit  of  a  German 
with  whom  he  had  transactions,  he  was  arrested  and  thrown 
into  the  prison  of  Ste.  Pelagie  in  Paris,  where  he  remained 
fifteen  years,  living  in  sumptuous  style  and  maintaining 
an  unceasing  litigation  in  the  French  courts.  Besides  the 
works  already  mentioned,  he  published — On  the  Fisheries 
(17S4),  Fisheries  of  Massachusetts  (1786),  National  Arith- 
metiek  (1786),  and  an  Address  on  Agrieulturet  Manufac- 
tures, and  Commerce  (1817).     D.  in  Paris  Mar.  18,  1831. 

Swan  (T.  L.),  U.  S.  N..  b.  Aug.  23.  1841,  in  Maryland; 
graduated  at  the  Naval  Academy  in  1S60;  became  a  lieu- 
tenant in  IS  1)2.  a  commander  in  1874  ;  served  in  the  Brook- 
lyn at  the  battle  of  Mobile  Bay,  Aug.  5,  1864,  rnd  was  thus 
mentioned  in  the  official  report  of  his  commanding  officer, 
Capt.  James  Alden:  "Lieut.  Thomas  L.  Swan,  the  ord- 
nance  officer,  had  everything  ready,  and  the  working  of 
his  department  was  admirable;  he  was  principally  occu- 
pied during  the  action  with  the  bow-chasers." 

FOXIIALL  A.  PARKER. 

Swan  (William  Draper),  b.  at  Dorchester,  Mass., 
Nov.  17,  1S09;  was  for  many  years  principal  of  the  May- 
hew  Grammar  School,  Boston;  afterward  became  a  pub- 
lisher, and  in  1862  was  elected  to  the  State  senate;  pre- 
pared a  series  of  ten  popular  spelling  and  reading  books 
for  schools,  and  in  connection  with  his  brother.  Robert 
Swan  and  Daniel  Leech,  a  series  of  three  volumes  of  arith- 
metic ;  also  published  The  Critic  criticised  and  Worcester 
vindicated  (1860).     D.  at  Dorchester  Nov.  2.  1S64. 

Swan  City,  tp..  Saline  co..  Neb.     P.  418. 

Swan  Creek,  tp.,  Saginaw  co..  Mich.     P.  427. 

Swan  Creek,  tp..  Fulton  co.,  0.     P.  1100. 

Swan  Lake,  p.-v.  and  tp.,  cap.  of  Turner  co..  Dak. 

Swan  Lake,  tp..  Meeker  co.,  Minn.     P.  539. 

Swann,  tp..  Taney  co.,  Mo.     P.  17>7. 


Swann  (Thomas),  b.  at  Alexandria,  Va.;  was  educated 
at  Columbian  College  and  the  University  of  Virginia; 
studied  law  at  "Washington,  and  was  appointed  seerctary 
to  the  Neapolitan  commission  ;  settled  at  Baltimore  in 
1S34  :  became  a  director  of  the  Baltimore  and  Ohio  R.  It. 
in  1836,  and  its  president  1S47-53,  and  was  also  president 
of  the  North-western  Virginia  R.  K.  ;  in  1856,  and  again 
in  is.'.S,  was  elected  mayor  of  Baltimore.  He  emancipated 
his  slaves  previous  to  the  opening  of  the  civil  war.  and  was 
an  earnest  Union  man  throughout  that  contest.  In  1864 
lie  was  elected  governor  of  Maryland,  and  in  1866  Senator 
in  Congress,  but  declined  to  leave  the  executive  chair.  In 
1868  he  was  chosen  a  Representative  in  Congress,  and  sub- 
sequently at  each  term,  becoming  in  1875  chairman  of  the 
committee  on  foreign  affairs. 

Swaniiauo'a,  p.-v.  and  tp.,  Buncombe  co.,  N,  C.  P. 
1526. 

Swan  Quarter,  p.-v.  and  tp.,  cap.  of  Hyde  co.,  N.  C- 
P.  1115. 

Swans'borongh,  p.-v.  and  tp.,  Onslow  co.,  N.  C.  P. 
of  v.  141;  of  tp.  1475. 

Swan'sea,  town  of  England,  county  of  Glamorgan, 
South  Wales,  at  tlic  mouth  of  the  Tawc.  where  a  good  har- 
bor, lined  with  convenient  quays  and  docks,  has  been  built. 
When,  in  1S30,  the  rich  coal-fields  in  the  vicinity  and  the 
peculiar  adaptability  of  the  coals  for  smelting  purposes 
were  thoroughly  explored  and  understood,  the  town  became 
the  centre  of  the  English  copper  production,  and  developed 
very  rapidly.  Copper  ore  is  brought  hither  not  only  from 
Great  Britain  and  Ireland,  but  also  from  Cuba  and  Aus- 
tralia, and  is.,, 000  tons  of  copper  are  annually  produced. 
Very  important  too  are  its  breweries,  tanneries,  and  manu- 
factures of  iron,  pottery,  and  porcelain,  and  of  a  peculiar 
kind  of  patent  fuel,  a  mixture  of  culm  and  tar  compressed 
into  the  shape  of  bricks.      P.  51,720. 

Swan's  Isle,  p.-v.  and  tp.,  Hancock  co.,  Me.    P.  451. 

Swan'ton,  tp..  Lucas  co.,  0.     P.  447. 

Swanton,  p.-v.  and  tp.,  Franklin  co.,  Vt..  on  Missis- 
quoi  Riven,  near  Lake  Champlain,  and  on  Vermont  Central 
R.  R..  has  several  manufactories,  an  academy,  and  1  weekly 
newspaper.      P.  28G6. 

Swan'villc,  p.-v.  and  tp.,  Waldo  co.,  Me.     P.  770. 

Swan'zey,  or  Swan'sea,  p.-v.  and  tp..  Bristol  co.. 
Mass..  on  Mount  Hope  Bay  and  on  Providence  Warren  anil 
Bristol  Pi.  R..  has  5  churches,  and  is  noted  in  New  England 
history  for  the  massacre  of  several  men  by  Indians  Juno 
24.  1675,  which  gave  rise  to  *•  King  Philip's  war."     P.  1204. 

Swanzey,  p.-v.  and  tp.,  Cheshire  co.,  N".  IL.  on  Ash- 
uelot  River,  has  cotton  and  woollen  factories.     P.  1626. 

Swarth'more,  p.-v.,  Delaware  co.,  Pa. 

Swartz  (Olaus).  b.  at  Norrkoping,  Sweden,  in  1760; 
studied  natural  science,  especially  botany,  at  the  Univer- 
sity of  Upsal ;  travelled  extensively  in  Finland,  Lapland, 
the  West  Indies,  etc.,  and  was  appointed  professor  of  natural 
history  in  the  Medico-Chirurgical  Institute  of  Stockholm, 
where  he  d.  in  ISIS.  The  most  remarkable  of  his  writings 
arc  Flora  Indies  Oceidentalis  (3  vols.,  1806),  Synopsis  Fili- 
cum  ( lSOfi),  besides  a  number  of  minor  essays  in  the  Trans- 
actions of  the  Linnrean  Society  in  London. 

Swata'ra,  tp..  Lebanon  co.,  Pa.,  on  Swatara  Creek. 
includes  the  v.  of  Swatara  Gap,  on  Lebanon  and  Pine 
Grove  branch  of  Philadelphia  and  Reading  R.  R.     P.  2015. 

Swa'tow,  or  Chow-C'hOAV,  town  of  China,  province 
of  Quang-Tong.  on  the  China  Pea,  has  a  good  harbor,  which 
was  opened  to  foreign  commerce  by  the  treaty  of  Tien- 
Tsin.  Its  trade  has  rapidly  increased  since  that  time. 
Sugar,  rice,  paper,  and  tobacco  are  exported  ;  opium,  cot- 
ton and  woollen  goods,  and  metallic  wares  arc  imported. 

Swayne,  tp.,  Mississippi  co.,  Ark.     P.  93. 

Swayne  (John  Wager),  son  of  Noah  II. ,  b.  at  Colum- 
bia, <).,  in  1S35  ;  graduated  at  Yale  College  in  1S5G  ;  studied 
law  and  practised  at  Columbus ;  major  of  Ohio  regiment 
1S62  ;  became  colonel ;  served  through  the  Atlanta  campaign, 
losing  a  leg  at  Salkahatchie  ;  brevetted  brigadier  and  major 
general  1805,  and  was  afterward  assistant  commissioner  of 
refugees,  etc.,  and  retired  from  the  army  July,  187n. 

Swayne  (Noah  Haynes),  LL.D.,  b.  in  Culpeper  co., 
Va.,  I'cc.  27,  1S04;  was  clerk  in  an  apothecary's  shop  in 
Alexandria;  studied  law;  was  admitted  to  the  bar  in  1S24, 
and  commenced  practice  at  Coshocton,  0.;  in  1829  was 
elected  to  the  State  legislature;  was  V.  S.  district  attorney 
1830-39  ;  was  chosen  judge  of  the  court  of  common  pleas 
in  1S34,  but  declined  the  office;  was  again  elected  to  the 
legislature  in  1830.  and  was  prominent  in  organizing  asy- 
lums and  institutions  for  the  deaf  and  dumb,  the  blind, 
and  the  insane;  in  1S61  was  appointed  a  justice  of  the 
TJ.  S.  Supreme  Court. 
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Swe'aborg,  or  Sveaborg,  a  fortress  of  Russia,  on 
the  northern  coast  of  the  Gulf  of  Finland,  occupying  sei  en 
small  islands  which  outlie  the  town  and  harbor  of  Helsing- 
fors,  and  are  connected  by  boat-bridges.  The  place  vros 
originally  fortified  by  Sweden.  When  (1809)  Finland  be- 
came a  province  of  Russia,  the  latter  made  it  a  military 
and  naval  depot.  The  isle  of  Vargoe  is  the  central  or 
principal  fortress;  the  isle  of  Great  0 ester- Svartoe  the 
principal  naval  depot  and  dockyard.  The  place  was 
bombarded  by  the  allied  fleets  in  1S55.  (See  BOUBARD- 
kbnt.)  .1.  <:.  Barnard. 

Sweat,  or  Perspiration,  the  exudation,  through  the 
pores  of  the  skin,  of  water,  with  numerous  excretory  ele- 
ments in  solution.  The  amount  of  water  exhaled  from  the 
6kin  either  in  the  form  of  the  insensible  perspiration,  which 
maintains  its  softness  and  moisture,  or  in  perceptible  -u.  at, 
is  but  little  less  than  the  volume  of  the  urine  or  the  equiv- 
alent in  water  of  the  moisture  exhaled  from  the  lungs  in 
breathing.  It  varies  with  the  seasons  and  climate,  Bweat 
being  most  profuse  in  summer  and  the  warmer  regions. 
The  action  of  the  skin  is  complementary  to  that  of  the 
kidneys,  chilling  of  the  integument  producing  renal  hy- 
peremia. The  amount  of  solid  excretory  matter  and  cai 
b'mie  acid  gas  eliminated  by  the  skin  is  small,  hut  cannot 
be  suppressed  without  danger  to  life.  Experiments  of 
closing  the  pores  by  a  coating  of  varnish  or  tin-foil,  both 
in  man  and  lower  animals,  have  induced  alarming  depres- 
sion ami  death.  Reversely,  the  artificial  stimulation  of  the 
perspiration  is  a  valuable  channel  for  eliminating  morbific 
Blatter  in  impaired  health  or  disease.  Bathing,  friction, 
and  (dean  clothing,  by  favoring  activity  of  the  sweat-glands 
and  open  pores,  are  means  of  preserving  health.  The  sweat 
is  secreted  by  the  sudoriparous  or  sweat  glands,  a  eoilod 
tubular  mass  beneath 
the  skin,  with  an  ex- 
oretory  tubule  termi- 
nating on  the  surface. 
(Sec  Histology, 
"  sweat-glands.")  The 
tube  is  about  ^gth  of 
an  inch  in  diameter, 
the  coils  or  glands  vary 
from  fWth  to  2*gth  or 
t^th  of  an  inch  in  di- 
ameter. The  number 
of  s  w e a t-o p  e n  i  n g s 
varies  on  ditTerent  sur- 
faces  ;  thus,  as  enume- 
rated by  Krause,  to  the 
square  inch  the  palm 
of  the  hand  (see  figure)  Surface  of  the  palm  of  the  hand;  a 
has  2736,  the  back  of  PO'«on  of  the  skin  about. one-half 
the  hand  I  190,  sole  of 
the  foot  2685,  top  of 
the  foot  924,  forehead 
1268,  cheek  548.  The 
number  of  sweat-glands  in  the  body  is  estimated  at  381,248, 
and  the  aggregate  length  of  tubules  as  *2\  miles. 

E.  Darwin  Hudson,  Jr.    Revised  by  Willard  Parker. 

Sweat 'illg  Sickness,  one  of  the  several  prevalent  and 
fatal  epidemics  oecurring  during  the  fifteenth,  sixteenth, 
and  early  part  of  the  seventeenth  centuries.  It  was  also 
known  as  "pestilent  sweat"  and  as  the  "  English  ephe- 
mera," as  the  English  people  both  at  home  and  abroad 
were  chiefly  attacked.  In  Germany,  Holland,  Sweden,  and 
Denmark  it  prevailed  more  mildly.  It  first  appeared  in 
England  in  1  185.  It  was  of  brief  period  both  in  individ- 
ual eases  and  in  duration  of  single  epidemics.  Fully  half  of 
the  population  in  infected  towns  were  taken  down  with  the 
disease,  the  mortality  great,  but  where  death  did  not  result 
all  danger  was  past  in  twenty-four  hours,  and  epidemics 
rarely  lasted  a  month.  Of  the  five  great  English  epidemics 
of  the  sweating  sickness,  the  remaining  four  were  in  L606, 
1517,  lf>28,  1551.  The  attack  consisted  of  a  febrile  and 
sweating  period.  It  commenced  with  pains  in  the  back, 
shoulders,  and  limbs,  Hushes  of  heat,  oppression  al  the 
liver  and  stomach,  pain  in  the  head,  delirium,  palpitation, 
followed  by  heaviness  and  desire  to  sleep,  which  in  fatal 
oases  tenddl  to  become  profound  coma  or  stupor.  Profuse 
sweating  now  set  in,  in  favorable  cases  leading  to  Bpeedy 
DOnvalesoence.  The  patient  was  liable  to  one  or  many  re- 
lapses.     The  disease  spared  the  aged  and  young,  attacking 

chiefly  middle  aged,  plethoric  men  of  all  classes  and  rank. 
Both  in  England  and  on  the  Continent  the  greater  preva- 
lence of  this  disease  among  Englishmen  was  attributed  to 
their  peculiarly  gluttonous,  excessive  diet.  By  Meeker, 
Guy,  and  otlu-rs  the  several  epidemics  of  this  disease  are 
ascribed  to  preceding  periods  of  atmospheric  and  telluric 
Insalubrity,  the  influence  Of  gathered  armies,  and  to  (he 
absence  of  house  and  street  drainage  In  the  larger  cities 
and  towns.      Its  period  of  incubation,  rapid  progress,  and 
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an  inch  square,  magnified  four  di- 
ameters i s, 1 1 >/»■  //):  1,  1,  1,  1,  open- 
ings of  the  sweat-ducts;  2,  '2,  2,  2, 
grooves  between  the  papilla  of  the 
skin. 


speedy  convalescence  disconnect   it  from  epidemics  of  the 
typhus  class.     Becker  has  termed  it  "a  rheumatic  B 
in  the  most  exquisite  form  that  has  ever  yet  been  seen  in 
the  world."     It  has  also  been  regarded  a  form  of  in  flu  i 
or  catarrhal  fever,     (in;,  considers  il  undoubtedly  of  ma 

larial    nature,   an   ague    with    short    febrile    and    sweating 

Btages,  often  malignant  and  ratal  in  the  Brat  or  oongi 
period,   and  in  convalescence  leaving,  as  in  all  malarial 
periodic  disorders,  a  temporary  lassitude  and  Frequent  n  ■ 
currences.     The  treatment  i t    successful  in   these  b] 

demies  was  absolute  rest  for  twenty  four  hour-,  and  blank- 
eting, warm  air,  and  warm  drinks  to  hasten  profuse  sweat- 
ing. 

E.  Darwin  Hudson,  Jr.    Revised  by  Wtllabd  Parker. 

Swed'bers  (Jesper),  b.  at  Fahlun,  Swedes,  Aug.  28, 
1653  ;  studied  theology  at  the  I  Diversity  of  CTpsal,  and  was 
appointed  pastor  at  Vingaker  in  1690,  professor  of  theol- 
ogy at  Op  sal  in  1692,  andin  1702  bishop  of  Skara  in  Weal 
Gothland".     D.  July  26,  17.').~j.     lie  was  the  author  of  the 

first  Swedish  grammar,  and  published  in  1694  a  hyuml k 

which  was  suppressed  as  pietistio.  Bis  father's  name  was 
Isaksson  ;  the  name  Swedberg  be  assumed  from  an  estate  ; 
ho  was  the  father  of  Kvi.vm  i:i.  Su  EDEXBORO  [ which  see). 

Swede  Grove,  p. -v.  and  tp„  Meeker  co..  M inn.,  on 
St.  Paul  and  Pacific  R.  U.     P.  146. 

Nwe'den  (Kingdom  or)  occupies  the  larger  part  of 
the  Scandinavian  peninsula,  extending  between  lat.  56° 
20'  IS"  and  6!)°  ?>'  21"  X..  and  comprising  an  area  of 
444,814  quadrate  kilometreB,  of  which  407,446.61  i-  land 
and  ;;7.^'i7.1!>  water;  4'.l  percent,  of  the  u  pro- 

ductive soil,  besides  tin-  pastures,  12.6  is  forest,  6.-1  under 

cultivation;  or,  expressed  in  hectares,  17,56 \&  forest, 

2,547,700  is  arable  land,  1,986,100  i-  natural  meadow, 
26,400  is  garden,  etc.  Agriculture  forma  the  principal 
occupation,  and  employs  about  o,IHHi,iiii0  people — that  is, 
three-fourths  of  the  whole  population:  there  ore  "■■ 
land-owners.  Formerly,  a  most  peculiar  kind  of  husbandry 
prevailed:  the  forest  was  felled  and  burnt,  and  in  the  ashes 
the  grain  was  sown.  But  that  has  now  nearly  ceased.  In 
the  northern  districts,  how  ever,  the  fields  are  sown  every 
year  till  they  are  completely  exhausted  :  they  then  lie  tal- 
low for  a  series  of  years,  ami  arc  used  as  pasture-ground, 
A  perfect  system  of  rotation  is  employed  only  on  the  larger 
estates  in  the  middle  and  southern  provinces.  l!.v  e  thrives 
everywhere,  wheat  only  in  the  southern  parts  :  barley  is  the 
most  common  cereal.  Oats,  peas,  and  beans  .mm  be  raised 
only  as  high  as  lat.  64°  N.,  but  potatoes  cv  er\  u  here.  The 
annual  production  of  grain  is  estimated  at  31,000,000 
hectolitres,  of  potatoes  at  18,500,000;  which  is  more  than 
the  country  needs,  although  grain  forms  the  most  im- 
portant item  of  exportation.  The  cattle  breeding  is  still 
capable  of  great  development.  There  are  many  cattle, 
but  not  improved.  In  1*72  there  were  146,309  horses, 
2,103,319  horned  cattle.  1,659,644  sheep.  The  horned 
cattle  and  the  horses  are  small  hut  vigorous;  the  sheep 
yield  only  coarse  wool.  In  1*71'  there  were  124,326  goats. 
The  number  of  reindeer  is  estimated  at  I  no. (Mill.  The 
profit  of  cattle-breeding  (horses  not  reckoned]  was  esti- 
mated in  1S7H  at  115,000,000  francs.  The  forests  form 
a  considerable  part  of  the  national  wealth,  and  their 
management  is  of  the  highest  importance.     Wood  is  not 

only  used  as  fuel,  but.  outside  of  the  two  larger  citie-, 
Stockholm  and  65teborg,  most  houses  arc  built  entirely 
of  this  material,  and  it  forms  a  valuable  export.  About 
2i*  per  cent,  of  tin-  forests  belongs  to  the  state  or  publie 
property.  They  consist  chietly  of  fir  and  spruce,  mixed 
with  birch,  alder,  and  ash;  S.  of  the  Dai-Elf  the  oak 
appears,    ami    in   the   southernmost    provinces    the    beech. 

About  890,000,000  cubic  feet  of  tirew I.  1 10,000,000  cubic 

feet  of  timber,  and  l.Mbmui.tiiwi  cubic  feet  id'  lumber  for  ex- 
portation—in  all,  1,150,000,000  cubic  feet  or  30,000,000 
cubic  metres  of  wood— are  annually  felled.  -Mining  and 
smelting  are  of  great  importance.  Sweden  is  rich  in  ores, 
especially  in  iron  ore-.  They  occur  ehiclly  within  a  bell 
extending  from  B.  to  \\\,  from  Cropland  and  the  southern 
part-  of  Gesbrikland,  through  westmanland,  Nerike,  and 

the  southern  parts  of  Malarne,  to  the  eastern  pai  t  of  Werni- 
land,  and  il  is  simply  due  to  the  difficulty  in  procuring  the 
necessary  fuel  that  the  iron  production  is  not  .-till  more  im- 
portant. Sweden  possesses  coal  only  in  the  province  of 
Bkane,  and  had  to  import  26,906,103  cubic  feel  of  coal  and 
coke  in   1872.      The  forests  in  the  neighborhood  ol   the 

mines  are  nearly  exhausted.    The  iron  01  e  produced  in  1871 

inted  to  662,539,460  kilogrammes;  4939  persons  wore 

employed  in  raising  it.    In  the Bame  year  298,760,740  kilo- 
grammes of  pig  iron,  187,692,650  kilogrammes  of  bai  iron, 
and  8,033,930  kilogramme-  ol    Bessemer    ted  were  pro- 
duced; 3812  persons  were  employed  at  the  blast  fun 
11117:'.  at  the  rolling-mills.  5104  at  the  foundries  and  u 
factories.     Large  quantities  of  Iron  ami  .-icel  are  exported, 
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e  pi  dally  to  England.  Next  to  iron,  copper  is  the  most 
important;  1,420,860  kilogrammes  were  produced  in  ls71. 
and  96,580  kilogrammes  ol  Bulphate  of  copper.  Only  small 
quantities  of  gold  are  produced;  of  silver  975  kilogrammes 
in  1871,  of  lead  89,050  kilogrammes,  of  zinc  32,171,990  kilo- 
grammes. Salt,  manganese,  sulphur,  graphite,  and  feldspar 
occur,  though  only  in  small  quantities.  Of  peculiar  import- 
,■,,,,,■  is  the  country's  richness  in  peat  According  to 
recent  estimates,  about  12,000  quadrate  kilometres  are 
,1  mill  peat  to  a  depth  of  from  2  to  10  metres,  whioh 
ince  is  used  of  late  men' and  more  for  smelting  and 
purposes.  Huntingwas  regulated  by  a  law  of  Oct.  21, 
1864,  and  definite  shooting-seasons  determined  for  the  elk. 
stai'.  deer,  wild  reindeer,  beaver,  hare,  woodcock,  moorhen. 
heathcock,  grouse,  swan,  duck,  eider  goose,  snipe, etc.  The 
wolf,  lynx,  glutton,  fix.  and  birds  of  prey  are  always 
1.  and  a  prize  is  paid  for  every  specimen  of  the  four 
first  species  killed  :  99  bears.  17  wolves,  1  "7  lynx.  139  gluttons 
were  annually  killed  between  1866  and  1870.  The  fisheries 
yield  a  considerable  profit,  especially  the  herring  fisheries 
along  the  Baltic  coast  (about  3,000,000  crowns  a  year)  and 
the  salmon  fisheries  in  the  rivers.  The  chemico-technical 
industry,  though  still  very  young,  is  highly  developed  in 
several  directions.  Thus  the  Swedish  matches,  for  instance, 
are  celebrated  all  over  the  world.  The  largest  factory,  em- 
ploying  about  1500  persons,  is  located  in  Jonkoping,  but 
there  are  about  30  more.  The  exportation  of  this  one  arti- 
cle amounted  in  1S72  to  more  than  6,000,000  kilogrammes. 
Manufactures  of  acids  and  salts  are  established  at  Stock- 
holm. GSteborg,  and  Fahlun ;  of  manures  at  Stockholm 
and  Goteborg  :  of  fats  and  soaps,  mineral  ami  wood  oils,  of 
dyestuffs,  etc..  at  several  places.  Sugar-refining  is  an  im- 
portant branch  of  industry:  of  whisky  about  38,000,000 
litres  are  annually  produced  ;  0t»  tobacco  manufactories  were 
in  operation  in  1871,  and  produced  about  4.000.1100  kilo- 
grammes of  goods,  valued  at  about  7,000,000  crowns.  The 
manufactures  of  woollens  at  Norrkb'ping,  Stockholm,  Ilalm- 
stad,  Malmo,  Landscrona,  and  other  places  consume  annu- 
ally 1,750,000  kilogrammes  of  foreign  wool,  without  satisfy- 
ing the  demands  of  the  country:  woollen  fabrics  valued  at 
about  15,000,000  crowns  are  annually  imported.  The 
cotton  industry  has  been  very  fluctuating  since  the  Amer- 
ican war;  it  reached  its  maximum  in  1871,  with  a  pro- 
duction of  about  12,000,000  kilogrammes,  but.  in  1X72  only 
about  6,500,000  kilogrammes  were  produced.  The  linen  man- 
ufactures are  chiefly  dependent  on  home  industry,  though 
there  are  large  weaving-factories  at  Almedal  and  Goteborg. 
The  silk  industry  stands  at  the  same  point  of  development 
as  centuries  ago,  and  is  unimportant ;  the  value  of  the 
annual  production  amounts  to  1,500,000  crowns.  The  leather 
industry  is  small :  4,500)000  kilogrammes  of  hides  and  skins 
were  imported  in  1871.  The  manufacture  of  metallic  wares 
is  not  so  important  as  it  ought  to  be  with  such  excellent 
iron  and  steel ;  the  centre  of  this  branch  of  industry  is  the 
town  of  Eskilstuna  in  Sodermanland.  The  standard  of 
gold  and  silver  is  regulated  by  the  government:  imported 
articles  of  these  metals  are  examined,  and  if  they  do  not 
come  up  to  the  standard  of  the  country,  they  cannot  be 
sold.  The  industry  in  wood  is  considerable,  though  chiefly' 
home  industry:  there  exist  only  a  few  factories  for  cabinet- 
work— 3  in  Stockholm.  1  at  Sandarna.  The  potteries  and 
the  stone  and  glass  factories  produce  fine  articles.  The 
building  material  is  mostly  granite;  the  porphyry  articles 
from  Eifdal  in  Dalarne  are  celebrated:  the  glass  manufac- 
tories at  Kosta  and  Liiumared  are  important:  earthenware 
is  made  at  Rorstrand,  Gustafsberg,  and  Hbgan'as.  The 
hardware  manufactures  are  small,  but  the  paper  manufac- 
ture has  recently  increased,  and  several  fine  inventions 
have  been  made  in  the  manufacture  of  paper  from  wood. 
In  1 S71  the  number  of  persons  engaged  in  trade  comprised 
26.2S1  males  and  13,256  females,  to  which  must  be  added 
883  master  mechanics.  There  were  1055  manufacturers, 
employing  40,420  operatives.  The  commerce  is  steadily 
increasing.  In  1861  there  were  10,199  dealers  and  5755 
clerks:  in  Is;!  there  were  13,431  dealers  and  8750  clerks. 
Foreign  commerce  is  also  increasing.  The  principal  articles 
of  exportation  arc  the  products  of  agriculture,  the  forests, 
the  mines,  and  the  fisheries.  The  principal  articles  of  im- 
portation are  colonial  goods,  spinning  materials,  textile 
fabrics,  hides,  leather,  guano,  coal,  salt,  and  railway  ma- 
terials. The  following  table  shows  the  development  of  the 
commerce  of  the  country  : 

Value  of  imports.  Value  of  exports. 

185(1,    36,354,000  crowns 38,625,000  crowns. 

isr.ii,    S2,469,000      "       86,496,000      " 

1865,  lu.%863,000      "        108,086,000      " 

187U,  141,086,000      "         152,502,000      " 

1871,  169,179,000      "        161,623,000      " 

1872,216,366,000      "        199,815,000      " 

1873,  271,440,000      "         221,004,0110      " 

In  the  last  year  the  traffic  with  foreign  countries  was  as 

follows,  counted  in  thousands  of  crowns : 


Importations        Exportation 
from,  to. 

Denmark 37,240  21,874 

Norway 13,549  7,424 

Finland 5,554  3,614 

Russia 13,436  3,497 

Germany 02,057  ls,24'J 

Great  Britain 95,015  120,915 

Holland  and  Belgium 15,834  12,619 

France 9,367  19,1*9 

Spain  and  Portugal 2.S50  2,sss 

Mediterranean  countries 1,225  2,304 

United  States 7,960  6,951 

Canada 171 

West  Indies 1,314  31 

Brazil 3,419  674 

Rio  de  la  Plata 2,154  100 

Cape 200  266 

Australia 205  1,138 

Nearly  all  the  foreign  commerce  is  carried  on  by  sea,  and 
for  the  greater  part  by  foreign  vessels:  Swedish  vessels 
carried  43  per  cent,  of  the  imports  and  30  per  cent,  of  the 
exports.  In  1873  the  statistics  of  navigation  showed — en- 
trances, 7422  vessels,  of  306,739  lasts  burden,  of  which 
4367,  of  140,310  lasts,  were  Swedish,  and  3055,  of  157,390 
lasts,  foreign:  clearances.  14, '.MM  vessels,  of  713,819  lasts 
burden,  of  which  7991  vessels,  of  248,466  lasts,  were  Swe- 
dish, 0022  vessels,  of  465,353  lasts,  were  foreign.  At  the 
end  of  1873  the  merchant  fleet  comprised  4078  vessels,  of 
112.144  last's  burden,  of  which  3490  were  sailing  vessels 
of  125,542  lasts  burden,  and  58S  steamers  of  10.002  lasts 
burden  and  20,675  horse-power:  1781  sailing  vessels,  of 
25,350  lasts  burden,  and  432  steamers,  of  4754  lasts  bur- 
den and  10,542  horse-power,  were  engaged  in  the  home  trade. 
The  number  of  sailors  was  24,732.  By  the  law  of  Nov.  10, 
1S65,  measures  and  weights  were  determined  as  follows: 
the  unit  of  length  is  the  fot  (foot);  10  /',,/  =  1  sting.  10 
shlng  =1  ref,  l/ot=10  turn  I  inches),  1  turn --=10  lines. 
The  dry  measures  are:  1  cubic  foot  =  10  cans,  1  ean  =  100 
cubic  inches.  The  weights  are:  1  tit/last  =  100  cwts.,  1 
cwt.  =  100  pounds.  1  pound  =  100  or*,  1  or*  =  100  grains. 
The  mile  =  36.000  feet;  and  the  acre  =  56, 000  quadrate  feet. 
By  the  law  of  Feb.  3,  1855,  the  riktdaler,  a  silver  coin, 
was  made  the  basis  of  the  coinage.  Of  2  pounds  of  coin- 
age silver,  consisting  of  12  parts  of  silver  and  4  parts  of 
copper,  100  rikadaler  were  made:  1  riJcsdaler  =  100  ore, 
A  gold  coin,  the  Icarolin,  equal  to  10  francs,  was  also  made. 
By  the  convention  of  Dec.  18,  1872.  between  Sweden,  Nor- 
way, and  Denmark,  the  ferona  (crown),  a  gold  coin  equal 
in  worth  to  the  old  riksdaler,  was  made  the  basis  of  the 
coinage.  The  coin  gold  contains  90  parts  of  gold  and  10 
parts  of  copper.  The  notes  of  the  state  bank  pass  as  legal 
payment.  The  state  bank  was  founded  in  1668  in  Stock- 
holm, and  has  branch  offices  in  Goteborg,  Malmo,  Wisby, 
and  Lulea.  On  Dec.  31,  1S74,  the  population  num- 
bered 4.341,559.  In  1872  there  were  29,470  marriages, 
131.12S  births,  72,947  deaths.  4145  still-born.  The  aver- 
age annual  emigration  between  1801)  and  1870  amounted  to 
12.245;  the  emigration  was  29,003  in  1870,  17.450  in  1871, 
15,915  inlS72,  13,580  in  1873.  In  1870  there  were  1.102.087 
Evangelical  Lutherans,  3S09  Baptists,  Mormons,  and  Meth- 
odists, 190  Reformed,  573  Roman  Catholics,  30  Greek  Cath- 
olics, and  1836  Jews.  The  most  important  towns  are 
Stockholm  (150,446),  Goteborg  (63,748),  Malmo  (30,676  , 
Norrkoping  (26,365),  Gene  (16.7S71.  Cariskrona  (16,643), 
Jdnkiiping  (12,548),  Upsala  (12,367),  and  Lund  (11.080). 
Politically,  the  country  is  divided  into  25  ?a»— Stockholm 
City,  Stockholm-Ian.  Upsala,  Sodermanland,  Ostergotland, 
Jbnkiiping,  Kronoberg.  Kalmar,  Gotland,  Rlekinge,  Kris- 
tianstad,  Malmohus,  Halland,  Goteborg  and  Bobms,  Ell's- 
borg,  Skaraborg,  Wermland,  Orebro,  Westmanland,  Kop- 
parbcrg.  ileflcborg.  Westernorrland,  Jemtland,  Wester- 
botten,  Norrbotten.  But  the  geographical  division  of  the 
country  into  three  parts  is  also  still  in  use — Swealand.  the 
central  part;  Giitaland,  the  southern  part;  and  Norrland, 
the  northern.  Lapland,  the  northernmost  part  of  the  coun- 
try, belongs  to  Norrland.  Norrland  and  Lapland  comprise 
an  area  of  246,053  quadrate  kilometres — that  is.  more  than 
one-half  of  Sweden — but  it  has  only  530,000  inhabitants— 
2.1  to  1  quadrate  kilometre.  Giitaland  is  the  most  densely- 
peopled  part  of  the  country,  having  28  inhabitants  to  1 
quadrate  kilometre:  Swealand  has  16.  The  established 
Church  is  the  Lutheran.  The  ecclesiastical  division  com- 
prises 12  episcopal  sees — namely.  Upsala,  Strengn'as,  Lin- 
kb'ping,  Wexiii,  Kalmar,  Wisby,  Lund,  Goteborg,  Skara, 
Karlstad.  Wcstcrus,  and  Hernosand.  The  government  is 
a  constitutional  monarchy.  The  fundamental  laws  are — 
the  constitution  of  June  G,  1809,  the  succession  act  of 
Sept  26,  1810.  the  law  on  the  freedom  of  the  press,  July 
10,  1812.  and  the  act  of  the  constitution  of  the  repre- 
sentative assembly,  June  22,  1S66.  An  act  of  July  31 
and  Aug.  6,  181 4,  regulates  the  relations  to  Norway.  All 
government  business  is  laid  before  the  king  in  the  state 
council,  and  there  despatched.     The  state  council  consists 
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of  HI  members,  among  which  arc  tho  chiefs  of  the  seven  de- 
partments of  justice,  foreign  affairs,  war,  navy,  interior, 
nuances,  and  worship  and  education.  The  popular  repre- 
sentation, called  the  riksdag,  consists  of  two  nouses.  To 
be  a  member  of  the  second  house  an  income  of  800  crowns 
and  an  age  of  twenty-five  years  are  demanded  ;  of  thenar, 
nn  income  of  4000  crowns  and  an  age  of  thirty -five  yearB. 
The  consent  of  both  houses  is  necessary  to  issue  it  law,  to 
fix  the  budget,  to  levy  taxes  and  duties  etc.  In  questions 
i  els  '  in,'  to  the  ecclesiastical  constitution  the  consent  of  the 
church  assembly  {kyrkomote),  convened  every  five  yeai  .  i 
necessary.  Everj  third  year  the  chiefs  of  the  nobility  as- 
semble in  a  congress  of  nobles  to  discuss  their  own  affairs, 
but  the  nobility  has  no  prerogatives.  The  interior  self- 
government,  which  is  very  old,  received  its  present  form  by 
the  law  of  -Mar.  21,  1862.  Each  of  the  90  towns,  and  in  the 
eountry  each  parish — of  which  there  are  about  2300 — forms 
a  community.  The  lana  form  communities  of  a  higher 
order,  in  which  self-government  is  carried  on  by  assemblies 
id' deputies.  The  Swedish  taw  is  not  based  on  the  Roman 
law,  inn  developed  independently,  according  to  the  wants 
of  the  people.  It  dates  from  1734-,  but  bus  received  many 
extensions  since  that  time,  one  of  the  most  important  of 
which  is  the  criminal  code  of  Feb.  16,  1864.  Juries  are 
employed  only  in  press  cases.  The  budget  of  L876  shows 
— ordinary  receipts,  25,017,000  crowns,  among  which 
14,600,000    from    the    railways:    extraordinary    receipts, 

41,590,000,   among   which   20,000,000   from    the    eus 

houses,  1.3,130,000  from  taxes  on  whisky,  etc.;  collateral 
receipts,  28,169,013;  total  receipts,  !la,b7f>.()l:i.  Expenses 
— ordinary,  55,185,400,  among  which  1,266,000  to  the  royal 
family,  11,772,300  to  the  army,  13,091,000  to  the  interior, 
4, HIT, (Mil  to  the  navy,  ll,.'ia"T700  to  the  finances:  extra- 
ordinary. l'7,:;l".i.Ji)m,  'among  which  '.i.s;,o.s  V2  to  the' army 
and  navy,  12,000,000  to  the  railways;  collateral  expenses, 
13,161,413;  total  expenses, 95,676,013.  Attheendof  1874 
the  debt  amounted  to  130,477,920,  of  which  37,813,900  was 
home  debt,  and  92,664,020 foreign  debt.  The  army  consists 
of  five  classes  of  Boldiers  :  ( 1)  varfoade,  volunteers  who  a  re 
engaged  for  six  years ;  (2)  indelta,  troops  in  cantonment, 
who  receive  a  certain  payment  in  money  or  naturalia,  pos- 
sess house  and  ground,  and  annually  serve  for  several 
weeks;  they  are  bound  to  serve  as  long  as  capable:  [3] 
bevdring  or  landvarn,  troops  levied  by  conscription,  among 
which  every  Swede  is  bound  to  serve  from  his  twentieth  to 
his  twenty-fifth  year;  (4)  the  militia  of  Gotland,  which  is 
not  bound  to  servo  outside  of  the  island;  (o)  the  volunteer 
tirailleurs,  established  in  1861.  The  infantry  of  the  per- 
manent army  comprises  2  regiments  of  body-guards,  2 
regiments  of  body-grenadiers,  17  regiments  of  infantry.  1 
regiment  of  chasseurs,  1  grenadier  battalion,  1  grenadier 
Corps,  and  3  chasseur  corps.  In  peace  each  regiment  has 
two  battalions  of  four  companies — in  war,  three.  The  cav- 
alry consists  of  47  squadrons — namely,  1  regiment  of  body- 
guards, '•'<  regiments  of  hussars,  1  corps  of  hussars,  I  regi- 
ment of  dragoons,  1  corps  of  mounted  chasseurs.  Tin-  ar 
tillery  consists  of  30  batteries,  among  which  22  are  Geld 
artillery,  li  are  mounted,  and  2  batteries  arc  on  foot. 
The  engineers  consist  of  1  battalion  of  pontoniers,  1  com- 
pany of  military  telegraphers,  and  I  battalion  of  sappers. 
In  1873  the  army  numbered  35, 646  men  of  the  line,  86,101 
in  the  reserve,  and  29,026  in  the  militia;  in  all.  150,773 
men.  In  Is;;;  the  navy  consisted  of  1  ship  of  the  line,  of 
350  horse-power,  66  guns,  and  735  men  :  1  frigate,  id'  ion 
horse-power,  1*»  guns,  and  316  men:  3  corvettes  of  lino 
hor  e-power,  22  gun--,  and  565  men;  I  monitors,  of  (110 
horse-power,  S  guns,  and  330  men:  10  small  monitors,  of 
403  horse-power,  I"  guns,  and  411  men;  112  gunboats,  I 
transport  vessel,  2  avisoes ;  in  all,  lis:;  horse-power,  139 
guns,  and  3078  men,  besides  U>  Bailing- vessels,  with  1  10 
gun-  and  L625  men  ;  and  87  rowing  \  essels,  with  II  3  guns. 
Of  railways,  there  were  in  Sept.,  1875,  in  operation,  1509 
kilometres  belonging  to  the  state,  and  2091  kilometres  in 
private  possession  :  and  under  construction,  600  kilometre 
belonging  to  the  state,  and  2000  to  private  associations. 
In  1873  there  were  641  post  stations, and  15,011,874  letters 
were  despatched,  of  which  1,412,689  were  to  foreign  coun- 
tries. Receipts  from  the  post.  3,170,561  crowns;  expenses. 
2,869,986.  in  is;  I  the  telegraph  comprised  7848  kilometres 
of  lines,  of  which  1 : 1  l.l  kilometres  were  submarine,  with 
18,633  kilometres  of  wires  and  L59  stations;  986,397  tele 
grams   were  despatched  :   receipts.  1,229,678   crowns.      The 

popular  education  is  obligatory  and  g 1.     At  the  end  of 

[871  there  were  7528  institutions  for  popular  instruction, 
and  '.i  seminaries  for  the  education  of  teachers;  77  higher 
schools,  21  academies,  2  universities— in  Dpsala  and  Lund. 
Bistory,  The  introduction  of  Christianity  and  the  con 
solidation  of  a  national  empire  were  accom]  lished  daring 
the  reign  of  Eric  IX.  (d.  1160),  who  subsequently  was  wor- 
shipped as  tin-  patron  of  the  country.  The  oontost  betw<  en 
the  two  royal  families-— that  of  Sverker  and  that  of  Erie — 


which  began  in  1061,  continued,  however,  up  to  1250.     bor- 
ing these  controversies,  replete  with  open  battles  and 
murders,  there  arose  a  number  of  powerful  families  which, 

ii nm-etii.il  with  the  higher  clergy,  BUppressed  the  pCO]  Ic 

and  opposed  the  royal  power.  The  most  powerful  oi  these 
families  was  that  of  the  Folkunger,  from  which  issued 
many  jails,  and  finally  also  a  new  dynasty  (1266  L365  . 
By  the  battle  ol  Enkoping  (1365]  Mbert  of  Mecklenburg 
obtained  the  orown,  bul  ted  al  Falk oping 

by  the  Danes,  and  Margrethe,  daughter  of  the  Danish  king 
Waldemar,  and  widow  of  th<  Norwegian  king  Haco,  now 
became  queen  of  Sweden.  Her  grand  nephew,  Km-  of 
Pomerania,  was  chosen  heir  apparent  at  Kalmar  (July  2". 
1397),  and  at  the  same  time  a  union  was  concluded  between 
Sweden,  Norway,  and  Denmark.  Bul  Brio's  government 
was    bo  bad  thai   the  Swedes   separated   and   determined 

neveri 'e  to  obey  a  foreign  king.     Nevertheless,  in  Oct., 

1  I  in,  Christopher  of  Bavaria  ascended  the  Swedish  throne. 
In  111^  the  Swede,  Charles  Rnntson,  succeeded  him  as 
king,  but  was  expelled  by  the  treacherous  archbishop  <hv- 
enstiern,  win.  crowned  christian  I.  of  Oldenburg  king  of 
Denmark  and  Norway  June  L9,  I  l.'-7.  Knutson,  how<  r<  r, 
returned  by  the  aid  of  the  Swedish  peasants,  and  reigned 
till  May  15,  I  t70.  ruder  his  successor,  Sten  Sture,  the 
peasants  again  defeated  the  Danes  al  Brunkeberg  (Oct.  II, 
1471),  and  Sten  Sture  reigned  till  Dec.  13,  1503,  though 
under  perpetual  warfare.  During  the  anarchical  -tate  which 
followed  his  death.  Christian  11.  of  Denmark  seized  the 
crown,  hut  made  himself  hateful  by  hie  cruelty  (the  Stock- 
holm  massacre,  Nov.  8,  1520),  and  bj  the  valor  of  the 
peasants  of  Dalarne,  Oustavus  Wasa  succeeded  in  expel- 
ling   him.  and   ascended  the  I  limn.-  in    I  al':1..       lie  broke  tho 

power  of  the  Roman  Catholic  clergy,  bul  under  his  sui 
sore,   Eric  XIV.  and  John   III.  (1560  92),  thej    recovered 
their  influence,  and  the  country  was  agitated  by  reli    1 

disturbance?.     Sigismund  (1592   16 ,a   Roman  Catholic, 

was  overthrown  by  hi?  uncle,  Charles  IX.  (1600-11),  a 
zealous  Protestant:  and  his  SOn,  Gtu&tavuS  Adolphus 
(161 1-32),  became  a  celebrated  king  and  general,  the 
champion  of  Protestantism,  and  the  dangerous  enemy  of 
Austria  during  the  Thirty  Year-'  war.  Nevertheless,  under 
his  reign  the  nobility  were  powerful  and  the  people  were 
poor.  The  power  of  the  nobility  -till  more  increased  under 
the  government  of  Queen  Christina  and  the  chancellor  Ox- 
enstiern.  Sweden  obtained  by  the  Peace  of  Bromsebro 
I  1645)  the  island  of  Gotland  and  other  important  territo- 
ries from  Denmark,  and  by  the  Westphalia n  peace  (in 
1048)  Pomerania.  Rugen,  Wismar,  Bremen,  and  Verden. 
Her  political  influence  was  considerable.  Charles  X .  Gus- 
tavuS (1654-60),  a  cousin  of  Christina,  count-palatine  of 
Zweibriicken,  involved  the  country  in  war  with  Denmark, 
Poland,  and  Russia,  but  gained  by  the  Peace  of  Etoeskilde 
(1658)  Skane  and  the  whole  Bouthern  part  of  tie-  present 
Sweden  from  Denmark.  Charles  XI.  (1660  97  regulated 
the  relation?  of  Sweden  to  Poland,  Brandenburg,  and  \n-- 

tri;i  by  the  Peace  of  <iliv:i  1  May  U,  lofaii,  to  Denmark  by 
the  Peace  of  Copenhagen  (June  26,  1660),  and  to  Russia 
in  1661,  and  left  the  country  in  a  good  state  to  his  -on. 
Charles  XII.  Sweden  bad  at  that  time  reached  the  cul- 
minating point  of   its  power.      It  comprised,   besides   its 

present     territories,     Finland,     Iv-i  hniiia.     I,i\  oiiia.    I'm.  h.i, 

tngria,  Pomerania,  Rligen,  Bremen,  Verden,  and  the  city 
of  Wismar.  But  Charles  XII.  ruined  it  for  0  whole  cen- 
tury   by    his    BenseleSS    war-.       Be    maintained    its    political 

power,  but  became,  nevertheless,  the  Bret  can"'  of  it-  sub- 
sequent decline.  Even  the  great  northern  war.  in  which 
he  gained  such  fine  laurels,  hurt  the  prosperity  of  tho 
country.    By  consenting  to  the  establishment  of  a  oonsti 

tun 1  government,  1  Irios  Eloonora,  the  sister  of  Chn    1 

XII.,  and  married  to  Friedricb  of  Hesse,  was  chosen  regent 
in  preference  i<>  the  nearest  heir.  Duke  Charles  Fried  rich 
of  rlolstein.  On  Feb;  21,  1719,  she  made  oath  on  the  con- 
stitution, according  to  which  a  state  council  of  twenty-four 
person-  was  to  take  part  with  the  king  in  the  government. 
Meanwhile,  the  war  went  on,  but  unfortunately;  i>\  the 
Peace  of  Stockholm  [Jan.  20,  L720)  Sue. leu  coded  Bremen 

and  Verden  to  Hanover,  and  Stettin  and  part  of  P or  an  hi 

to  Prussia;  and  bj  the  Peace  of  Nystad  (Sept.  10,  11 
ceded  Bstbonia,  Carelia,  and  Livonia  to  Russia.    Two 
n,    arose  in  the  state  councils — the  Hat*  and  the  Cap* — and 
from  L720  to  1772  their  rivalries  greatly  disturbed  the  coun- 
try,   ill.'  1 1..  1-  were  the  friend-  of  the  king     the  Caps  con- 
tended tor  fr hou  ami  progress.     In  1.11  the   Hot*  pre- 
vailed with  the  king,  and  the  war  with  Ri 
but  it  was  unluoky,  and  by  the  Pea<  0     1    Ibo 
Sweden  lost  a  part  of  Finland.    On  M  u ,  2  >,  1751 
pnus  Friedrioh  of  the  house  of  Holsti  in  Gottorp  0    ended 
tho  throne,  but  the  state  council  had  al  ■  '  tI|«" 
whoh-  power  of  governing,    The  kii 
influence,  and  when  in  1                 rti            il  w  1  ■■■        '  und 
decapitated  several  of  the  kin                         '  1 
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save  them.  In  the  Seven  Years'  war  Sweden  joined  France, 
but  with  small  effect.  Gustavoa  III.,  who  ascended  the 
throne  in  1771.  broke  the  power  of  the  nobility,  but  was 
sinated  Mar,  29,  1792,  and  surer,'. in]  h\  his  son,  Gus- 
tavus  IV.  Adolphus.  Tinier  hi-  governmenl  Sweden  inter- 
fered ,,  .  ,,  ,  awkward  manner  in  the  affairs  of  Europe. 
First,  ii  fell  out  with  England,  lost  the  island  of  St.  Bar- 
tholomew, and  i^  an  English  fleet  victorious  in  the  Baltic ; 
then  il  r-iirrcssiwlv  came  into  conflict  with  France  and 
Russia,  and  lost  Pomerania  and  Finland ;  finally,  the 
;inn\  rebelled  and  deposed  the  king  Mar.  29,  1808.  The 
duke  of  Sbdermanland  succeeded,  and  reigned  from  June 
h.  L809,  as  Charles  XIII.,  but  as  lie  had  no  children,  the 
French  marshal  Bernadotte  was  chosen  crown  prince,  and 
he  Boon  became  the  real  ruler  of  the  country.  He  refused 
to  join  Napoleon  in  Ids  war  against  England,  concluded  an 
alliance  with  Russia,  and  led  the  Swedish  army  in  1813  and 
1814,  in  reward  for  which  he  obtained  Norway  from  Den- 
mark by  the  Peace  of  Kiel  (Jan.  14.  1S14).  After  the  death 
of  Charles  XIII.  (Feb.  5,  1818),  Bernadotte  ascended  the 
throne  as  Charles  XIV.  John.  His  measures  for  the  mate- 
rial development  of  the  country  were  successful,  but  in 
other  respects  his  government  was  destitute  of  any  definite 
character — a  perpetual  yielding  to  the  nobility.  He  d.  Mar. 
8,  IS  44,  and  was  succeeded  by  his  son,  Oscar  I.,  who  prom- 
ised a  reform  of  the  constitution  in  a  liberal  direction,  but 
did  not  cany  it  out,  and  who  in  1854  showed  a  desire  of 
joining  France  and  England  against  Russia  in  order  to 
reconquer  Finland,  but  remained  neutral.  During  the 
reign  of  his  son.  Charles  XV.,  who  succeeded  him  July  8, 
1359,  the  constitutional  reform  was  accomplished,  June  22, 
186i>.  He  d.  Sept.  18,  1S72,  and  was  succeeded  by  his 
brother,  Oscar  II.  August  Niemann. 

Sweden  (  Language  and  Literature  of).  See  Swed- 
ish Language  a\d  Literature. 

Sweden,  p. -v.  and  tp.,  Oxford  co.,  Me.     P.  54.9. 

Sweden,  tp.,  Monroe  co.,  N.  Y.     P.  4558. 

Sweden,  p. -v.  and  tp.,  Potter  co.,  Pa.     P.  357. 

Swe'denborg  (EmANUBIj),  b.  in  Stockholm,  Sweden, 
Jan.  29,  1688.  His  father,  Jesper  Swedberg,  was  bishop 
of  Skara  in  West  Gothland,  and  was  charged  with  the  care 
of  the  Swedish  churches  in  England  and  in  the  North 
American  colonies.  His  family  was  ennobled  by  Queen 
Ulrica  in  1719,  and  took  the  name  of  Swedenborg.  lie 
thereafter  took  his  seat  with  the  equestrian  order  of  nobles. 
His  education  was  the  beat  which  could  be  given  him. 
After  leaving  the  University  of  Upsala,  he  travelled  widely 
through  Europe.  In  the  course  of  his  life  he  visited  Italy, 
France,  and  Germany,  and  spent  much  time  in  Holland 
and  in  England,  publishing  most  of  h^  books  in  those 
countries.  He  applied  himself  with  great  industry  to 
mathematics  and  mechanics,  and  later  to  the  natural  sci- 
ences, and  especially  to  physiology.  In  1716  he  was  made 
assessor  of  the  board  of  mines  by  Charles  XII.  He  as- 
sisted the  king  at  the  siege  of  Frederickshall  in  1718  by 
transporting  some  vessels  over  fourteen  miles  of  land  by 
machines  of  his  own  invention.  Between  1718  and  1 733 
he  published  many  small  mathematical  and  philosophical 
works;  among  them  were  treatises  on  chemistry,  in  which 
he  attempted  to  apply  geometry  to  the  phenomena  of 
chemistry  and  physics ;  on  the  elemental  nature  of  fire ;  on 
a  new  method  of  finding  longitudes  by  lunar  observations; 
on  a  method  of  constructing  docks  and  dikes;  and  on  a 
mode  of  ascertaining  the  powers  of  vessels  by  the  applica- 
tion of  mechanical  principles.  At  Leipsic,  in  1722,  he 
published  Miscellaneous  Observation*  on  various  scientific 
questions;  among  them  were  proofs  that  some  of  the  Swe- 
dish mountains,  and  much  of  what  is  now  dry  land,  were 
once  under  the  sea,  and  that  the  whole  earth  was  at  one 
time  probably  covered  with  water;  that  the  transmutation 
of  metals,  then  sought  by  many,  was  impossible;  that 
there  is  no  central  fire  in  the  earth.  In  the  same  year  he 
published  a  treatise  on  the  Swedish  currency.  For  the 
next  ten  years  he  published  nothing,  being  occupied  with 
the  duties  of  his  office.  In  1734  he  published,  at  the  ex- 
pense of  the  duke  of  Brunswick,  his  Philosophical  and 
Bimeralogical  WorJcs,  in  3  vols,  folio,  of  which  the  first 
volume  is  his  Principia,  or  the  First  Principles  of  Natural 
Things,  !<•  ing  new  Attt  mpts  toward  ■<  Philosophical  Explan- 
ation of  the  Elementary  World,  This  very  remarkable  work 
is  a  complete  cosmogony,  and  it  would  be  impossible  to 
give  here  even  a  general  account  of  it:  but  some  of  his 
views  may  be  stated.  He  held  that  matter  is  resolvable  in 
the  last  analysis,  not  into  definite  atoms  or  molecules  occu- 
pying space,  but  into  points  of  dynamic  force.  This  view 
Faraday  held,  and  some  of  his  remarks  imply  that  he  con- 
sidered it  demonstrable.  The  same  view  is  expressed  at 
the  close  of  De  la  Rive's  great  work  on  electricity  as  the 
only  one  which  accounts  for  electrical  phenomena.  Swe- 
denborg in  his  Principia  sets  forth  distinctly  the  nebular 


hypothesis.  Laplace,  who  is  regarded  as  its  originator, 
says  Button  first  suggested  it  to  him.  and  a  copy  of  Swe- 
denborg's  Principia  is  now  in  London  which  was  owned 
by  Button,  and  has  his  autograph  on  the  title-page.  Swe- 
denborg asserts  that  nature  is  everywhere  the  same,  in 
great  as  well  as  in  little,  mere  size  making  no  difference. 
Hence  he  maintained  a  peculiar  doctrine  of  vortices,  look- 
ing on  each  molecule,  which  is  derived  from  the  primal 
point,  and  each  sun  and  earth  formed  of  molecules,  as  all 
having  the  gyrating  force  of  the  primal  point,  which  he 
defines  as  ''pure  and  total  motion,"  and  as  the  origin  of 
all  things  in  nature.  These  vortices  were  entirely  different 
from  those  of  Descartes  and  Leibnitz,  which  Newton's 
theory  of  gravitation  superseded.  He  held  also  that  heat, 
light,  and  electricity  were  but  modifications  of  one  cle- 
ment, one  ether,  and  that  magnetism  is  in  all  matter,  latent 
or  active,  and  is  one  of  the  means  and  forces  by  which 
matter  exists.  This  view  also  is  very  similar  to  that  which 
Faraday  held.  But  it  is  difficult  to  present  his  views  on 
these  subjects  intelligibly  in  few  words.  In  1734  he  pub- 
lished in  Leipsic  a  small  work  on  The  Infinite,  and  the 
Prime  Cause  of  Creation,  and  the  Mechanism  of  the  Opera- 
tion of  the  Soul  and  the  Body.  In  1740  he  published  The 
Economy  of  the  Animal  Kingdom  ;  in  1744  and  1745,  The 
Animal  Kingdom  ami  The  Worship  and  Lore  of  God.  At 
that  time  his  reputation  as  a  man  of  science  and  a  philos- 
opher was  firmly  established.  He  was  a  member  of  many 
learned  societies,  and  had  been  invited  in  the  most  flatter- 
ing terms  to  become  a  professor  of  pure  mathematics  in 
the  University  of  Upsala.  From  that  time  to  the  present 
eminent  scientists  who  have  studied  his  works  have  borne 
testimony  to  his  wide  and  exact  learning  and  profound 
thought,  and  acknowledged  that  important  discoveries  in 
science  were  anticipated  by  him. 

He  had  always  been  a  thoroughly  religious  man,  but  for 
a  few  years  before  1745  his  diaries  and  notebooks  (which 
have  been  published  to  the  extent  of  12  or  more  8vo  vols.) 
show  that  he  was  changing  the  direction  of  his  studies 
from  the  physical  and  natural  to  the  psychical  and  spirit- 
ual. In  that  year,  he  tells  us,  he  "  was  called  to  a  nsw  and 
holy  office  by  the  Lord  himself,  who  manifested  himself  to 
him  in  person,  and  opened  his  sight  to  a  view  of  the  spir- 
itual world,  and  granted  him  the  privilege  of  conversing 
with  spirits  and  angels."  In  1747  he  resigned  his  office  of 
assessor,  which  he  had  held  for  thirty  years,  requesting 
that  half  of  his  salary  might  be  continued  to  him.  The 
king  accepted  his  resignation,  and  granted  him  a  pension 
for  life  equal  to  his  full  salary.  He  wrote  to  a  friend: 
"My  sole  view  in  this  resignation  was.  that  I  might  devote 
myself  to  that  new  function  to  which  the  Lord  had  called 
me.  On  resigning  my  ofiice  a  higher  degree  of  rank  was 
offered  me,  but  this  I  declined,  lest  it  should  be  the  occa- 
sion of  inspiring  me  with  pride."  From  1749  to  1756  he 
published  the  Arcana  Caetestia  in  8  4to  vols.;  in  1758,  An 

Account  of  the  Last  Judgment  and  the  Destruction  of  f-ali- 
i/lon  ,-  On  the  White  Horse  mentioned  in  the  Revelation  ; 
Heaven  and  ffellj  On  the  Planets  iii  our  Solar  System  and 
in  the  Starry  Heavens,  and  On  the  New  Jerusalem  and  its 
Heavenly  Doctrines ;  in  17G3,  The  Doctrine  of  the  New 
Jerusalem  concerning  our  Lord,  same  Concerning  the  Sacred 
Scriptures,  same  Concerning  Faith,  same  Concerning  Life, 
■,\  Continuation  concerning  the  Last  Judgment  and  the  De- 
struction  of  Babylon,  and  Angelic  Wisdom  concerning  the 
Divine  Lore  and  Wisdom;  in  1701,  Angelic  Wisdom  con- 
cerning  the  Divine  Providence j  in  1 700,  The  Apocalypse 
Revealed:  he  had  written  a  much  larger  work.  The  Apoc~ 
alypse  Explained  &s  far  as  the  10th  verse  of  the  19th  chap- 
ter, which  he  did  not  publish,  nor,  as  far  as  is  known,  fin- 
ish— it  has  been  published  since  his  death;  in  1768,  The 
Delights  of  Wisdom  concerning  Conjngial  Love;  in  1709, 
A  Brief  Exposition  of  the  Doctrine  of  the  New  Church,  and 
a  small  work  entitled  77*<?  Intercourse  between  the  Soul  and 
the  Body,  which  is  called  in  the  English  translation  A 
Treatise  on  Influx.  In  1771  he  published  his  last  work. 
The  True  Christian  Religion,  containing  the  Universal  The- 
ology of  the  New  Church.  He  also  left  voluminous  manu- 
scripts, of  which  Dr.  J.  F.  S.  Tafel,  professor  and  librarian 
in  the  University  of  Tubingen,  published  many.  After 
the  publication  of  the  True  Christian  Religion  he  went  to 
London,  and  while  there,  on  Christmas  Eve  in  1771,  he  was 
struck  with  hemiplegia.  After  a  few  weeks  he  recovered 
his  speech,  and  his  faculties  were  clear  to  the  last.  His 
strength  gradually  declined,  and  he  died,  without  pain  or 
struggle,  Mar.  20,  1772. 

He  has  never  been  charged  with  imposture.  In  his  sys- 
tem religion  and  philosophy  are  one,  and  in  neither  of 
them  can  there  be  found  anything  to  suggest  the  idea  of 
unsoundness  of  mind.  His  scientific  and  philosophical 
works,  published  before  what  his  disciples  call  his  illumi- 
nation, are  characterized  by  exact  statement  and  sustained 
and  coherent  argument.    The  same  qualities  are  to  be  found 
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in  his  theological  writings  so  far  as  they  relate  to  principles 
or  doctrines.  Fur  thirty  years  lie  held  an  importanl  puolic 
office,  and  how  well  he  discharged  its  duties  may  be  inferred 
from  the  favor  of  his  king  when  he  resigned  it.  As  one  of 
the  nobles  of  Sweden  he  took  an  active  part  in  their  de- 
liberations. Count  Hopken,  in  1761  and  for  many  years 
prime  minister  of  Sweden,  said,  in  an  address  delivered 
after  his  death,  "The  most  valuable  and  well-written  me- 
morials on  finance  were  presented  to  the  diet  of  L761  by 
Swedenborg."  This  was  after  he  had  published  for  years, 
and  while  he  was  continuing  to  publish,  his  relations  of 
things  seen  and  heard  in  the  spiritual  world,  and  was  widely 
known  in  Sweden  as  professing  to  have  his  spiritual  senses 
open.  What  must  have  been  the  strong  sense  and  sound 
judgment,  which  could  thus  commend  themselves  to  meo 
of  business  and  overcome  the  prejudice  against  him  as  B 
visionary!  lie  had  the  friendship  and  confidence  of  the 
sovereigns  of  Sweden  to  his  death.  His  rules  of  life  ex- 
hibit the  man.  They  were:  "I.  Often  to  read  and  meditate 
on  the  word  of  Godj  II.  To  submit  everything  to  the  will 
of  Divine  Providence;  III.  To  observe  in  everything  a 
propriety  of  demeanor,  and  to  keep  the  conscience  clear; 
IV.  To  discharge  with  fidelity  the  functions  of  my  employ- 
ment and  the  duties  of  my  office,  and  to  render  myself 
in  all  things  useful  to  society."  They  who  think  he  was 
insane  must  rest  that  opinion  on  the  fact  that  for  more  than 
twenty-five  years,  with  brief  intermissions,  he  claimed  that 
be  was  in  the  spiritual  world  whenever  he  wished  to  be 
there,  and  published  what  would  lill  volumes  of  things 
there  seen  and  heard.  He  held  that  we  live  while  in  this 
world  because  we  have  a  spiritual  body,  which  fills  and 
animates  our  material  body  ;  that  this  spiritual  body  is 
formed  of  spiritual  substance,  and  at  death  (which  usually 
occurs  about  the  third  day  after  apparent  death)  leaves 
the  material  body  and  rises  into  a  world  of  spiritual  sub- 
stance; that  spiritual  substance  stands  to  the  spiritual 
organs  of  sense  and  the  mind  therein  as  material  substance 
stan  Is  to  the  material  senses,  and  is  related  to  ami  all'  ts 
them  in  a  similar  way  :  that  this  material  substance,  while 
the  spiritual  body  is  within  it,  is  an  instrument  by  which 
the  spiritual  senses  perceive  material  things,  and  a  barrier 
between  them  and  spiritual  things  ;  and  that  when  it  pleases 
Providence  this  barrier  ceases,  wholly  or  partially,  to  ob- 
st  I'm r-t  the  perception  by  the  spiritual  senses  id"  spiritual 
things.     Then  the  spiritual  senses  are  '"open." 

It  may  be  added  that  Swedenborg  exhibited  in  many  in- 
stances a  knowledge  of  facts  which,  as  it  seemed,  implied 
an  opening  of  his  spiritual  senses.  Kant,  the  German 
philosopher,  examined  into  and  related  some  of  them.  In 
17:"''.',  Sueilenborg  was  in  Gottenburg,  and  on  the  I'.tth  of 
July  dined  at  the  house  of  William  Castel  with  a  large 
party.  About  six  o'clock  he  appeared  much  disturbed, and 
Btated  that  a  dangerous  fire  had  broken  out  in  Stockholm 
at  the  Sudermalm,  and  was  spreading  rapidly,  lie  then 
described  the  progress  of  the  tire,  ami  at  eight  o'clock  de 
dared  that  it  was  extinguished.  This  was  reported  to  the 
governor,  who  sent  for  Swedenborg  and  received  from  him 
a  description  of  the  lire.      On  the  2lst  a  messenger  arrived 

from  Stockholm  (which  is  800  miles  from  Gottenburg),  an- 
nouncing the  lire  and  describing  it  precisely  as  Sueilen- 
borg had  done.  Another  case  is  this :  Marteville,  am- 
bassador from   Holland  to   Sweden,  died,  and   his  widow 

married  again  ;  a  claim  was  brought  against  his  estate  for 
28,000  guilders,  which  >he  knew  her  husband  had  paid,  but 
the  receipt  could  not  be  found.  A  story  arose  that  Sweden- 
borg had  helped  her  to  it.  Her  second  husband,  being  ap- 
plied to,  made  the  following  statement:  She  hail  requested 
Swedenborg  to  learn  from  her  husband  where  the  receipt 

was.  lie  replied  he  would  do  so  if  he  could:  a  week  alter 
ward  Marteville  came  to  her  in  a  dream  and  described  to 
her  a  secret  drawer  in  his  cabinet  where  she  would  find  the 
receipt,  and  also  a  valuable  jewel  whioh  had  been  lost.   She 

arose  at  Once,  found  Ihe  drawer,  and  in  it  the  receipt  ami 
the  jewel.  Early  the  next  forenoon  Bwedenborg  called  and 
stati'l  that  be  had  seen  .Marte\  tile  the  preceding  night,  who 
told  him  he   should  go   and  impart  to  his  wife  a  matter   of 

much  moment  to  her.  The  queen  of  Sweden]  seeing  Sweden- 
borg ai  court,  made  some  inquiry  of  him  respecting  her 

In-other,  the  prim-e  of    l'ru--ia.  who  bad  recently  died,      lb' 

replied  that  lie  had  not  -ecu  him.  A  week  afterward  he 
came  again  to  court,  went  at  once  to  the  queen,  and  in  a 
low  toite  made  a  communication  to  her.  She  was  much 
moved,  and  said  to  those  about  her,  "Onlj  God  and  my 

brother  can  know  what  he  has  jusl  told  me."  Of  these 
incidents  Kant  simplj  Baj  -  the  evidence  is  unanswerable, 
but  does  m.t  himself  testify  to  them  or  to  his  belief  of 
them.     His  religious  views  Kant  entirely  rejected.     Of  his 

philosophy  he    makes    this    Singular    statement:    "lli. 

tem  Of  Swedenborg  \<  unfortunately  very  similar  to  my  own 

philosophy,  li  is  not  impossible  that  my  rational  views 
max  be  considered  absurd  bi  reason  of  that  affinity.     \- 


to  the  offensive  comparison,  1  declare  we  must  either  -op- 
pose greater  intelligence  ami  truth  at  the  basis  of  Sweden- 
borg's  writings  than  first  impressions  would  givej  or  that 
it  is  a.  mere  accident  when  In-  coincides  with  mj  -\  stem — a 
luem  nature.  Such  a  wonderful  agreement  exists  between 
his  doctrines  mid  tin  deepest  results  of  reason  that  there  is 
rot  other  alternative  whereby  the  correspondence  can  be 
explained."  Many  other  ciroumstanoee  similar  to  the  fore- 
going narratives  might  be  mentioned.  Hut  Swedenborg 
never  regarded  them  a.-  proofs  of  bis  mission,  or  as  of  im- 
portance in  any  way,  holding  that  tin-  doctrines  of  the  New 

Church  (lor   a    brief   statement  of   which  .-,■(•    article    on  the 

New  Jerusalem  Church)  could  be  received  onlj  in  free- 
dom, and  by  those  to  w  In..-.'  de-ire  for  •_-■ lne->  they  com- 
mend themselves,  and  wlm-e  reason  the    satisfy. 

Theophilus  Parsons. 
Su'cdenhorsiaiis.    See  NewJerusali  u  Church, by 
T.  Parsons,  LL.D.  ;  and  SWEDENBORG. 
Swedes' borough,  p.-v.,  Woolwich  tp.,  Gloucester  eo., 

X.  ■!.,  on  Raccoon  Creek,  at  s.  terminus  of  Philadelphia  and 
Bwedesborough  branch  of  West  Jersey  If.  1:..  ha-  1  news- 
paper and  several  manufactories,  and  is  situated  in  the 
midst  of  a  fine  fruit-growing  region. 

Swcdcs'bur??,  v..  Upper  Morion  tp.,  Montgomery  eo., 
Pa.,  on  Schuylkill  River.     1'.  386. 

Swedish  Language  and  Literature*  The  Swed- 
ish language  is  a.  modern  development  of  that  Teutonic 
language  which  in  ancient  times  was  spoken  uniformly 
throughout  the  whole  of  Scandinavia,  Denmark,  Norway, 
ami  Sweden  under  the  name  of  tforrana  <>v  Donah  T, 
and  which,  in  the  ninth  century,  was  brought  to  Iceland 
by  the  Norwegian  colonization  of  thai  island,  where  it  still 
lives  in  its  original  form  under  the  name  of  the  [celandic 
language.  It  is  impossible  to  tell  exactly  at  what  time 
this  primitive  language  began  to  separate  into  the  differ- 
ent branches,  Danish  and  Sweden.  The  Runic  inscrip- 
tions, in  which  Sweden  is  very  rich,  and  which  are  found 
from  the  southern  frontier  of  Denmark  to  the  northern 
part  of  Sweden,  show  that  the  separation  bad  not  taken 
place  in  the  eleventh  century.  Nevertheless,  in  the  six- 
teenth century,  at  the  time  of  the  Reformation,  Swedish 
had  become  an  individual  language,  as  different  from  its 
mother-tongue,  the  Icelandic,  as  from  its  sister- tongue,  the 
Danish:   and  from  that  time   it  went  on   developing   on    its 

own  principle,  but  influenced  first  by  the  German,  and  thin 
by  the  French  language,  until  in  the  eighteenth  century  it 
became  finally  settled  in  its  present  form,  a  little  earlier 
than  the  Danish.  Of  the  Scandinavian  languages,  the 
Swedish  is,  without  any  qualification,  the  most  beautiful. 
Its  materials  are  purer  than  those  of  the  Danish,  richer 

than  those  of  the  Norwegian,  ami  in  its  grai atical  forms 

it  is  more  varied  and  less  weakened  than  the  Danish,  more 
easy  and  Less  encumbered  than  the  Norwegian.  Its  speech 
is  sonorous  and  melodious,  like  that  of  the  southern  lan- 
guage-;, remarkable  for  it-  clem',  beautiful  vowels,  and 
inn  red  with  no  harsh  consonants.  Hut  the  style  in  which 
it  is  written  is  inferior.  Only  on  two  field-,  tin  humorous 
song  and  the  historical  narrative)  has  the  Swedish 
attained  any  high  degree  of  excellence,  and  succeeded  in 
establishing  this  degree  of  excellence  as  the  general  stand- 
ard. On  other  fields  exaggeration  and  vagueness  are  not 
uncommon. 

A  series  of  detached  literary  monument-  from  the  four- 
teenth ami  fifteenth  centuries,  a  more  collected  effort  in  the 
sixteenth,  brought  about  by  ihe  Reformation,  and  a  rather 
fantastical  attempt  in  tin'  seventeenth,  ins]  ired  '"■  Queen 
Christina,  form  the  introduction  to  the  hi  toi  |  of  the 
Swedish  literature,  whioh  begins  in  the  eighteenth  with 
Olaf  Dalin.  The  oldest  literary  monuments  ate  provincial 
laws  of  the  thirteenth;  K&mpaviior  ami  BOrae  religious 
writings,  the  revelations  of  Si.  Brigitta  of  Wads  ten  n 
(1302-72),  of  the  fourteenth;  Riddarvisor  and  rhymed 
chronicles  of  the  fifteenth  century,  of  which  the  Kiimpa* 
m'tor  and  Biddarvitor  are  the  most  remarkable.  Theji  nre 
popular  songs,  the  first  of  a  more  heroic,  the  second  of  a 
in thivalrio  character,  and  they  exhibit  the  closest  re- 
semblance to  the  Danish  Kja  »•/>'  uiwr,  both  in  the  subjects 
thej  treat  and  in  their  general  treatment,  t and  lan- 
guage. But  they  have  bade  very  different  fate.  In  D< 
mark  all  singing  oeased  from  the  middle  of  the  sevent< 
century,  and  when  once  more  a  Bong  was  heard  in  that 

country,  in    the   last    decade   of  the    eighteenth    century,  it 

wae  a   product  of  literature  and  an   affaii    of 
nourished  a   -lion   time,  and  then  it  'bed  out  almost  en- 
tirely.     In  Sweden  the  popular  song  continued    flowing   in 
■  ■tie    uninterrupted  stream    ft. mi    pagan  t I   l    0  lays. 

The  skald,  the  knight,  the  ni  i  ant,  I  ■  oldtoi .  i !  |n  iest, 
i1..'    indent,  followed  one  after  the  other,  and  th< 

In  ■  ■  >:\  c  irner  of  ihe  country.     The  ■   »] 
the  golden   leal   in   Swedish   literature.     A   Swedi  li   song 
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means  the  same  a-  a  Dutch  picture  or  a  Greek  statue,  the 
best  the  nation  has  produced.  In  1476  a  university  was 
foundea  at  [Jpsal :  in  I  1,33  a  printing-office  was  established 
,i  Stockholm;  and  thus  Sweden  was  possessed  oi  the  two 
most  effective  literary  instruments  which  modern  times 
have  invente  I.  Nevertheless,  the  literature  which  the  Ref- 
orm-,,, orth   in  Sweden  was  not  great.      Olaua 

petr;  (1497  1552)  translated  the  New  Testament,  compos- 
ed -,  , iedy  of  the  book  of  Tobit,  and  wrote  a  Swedish 

chronicle.  Laurentiua  Petri  (1499-1573)  translated  the 
1 1  stamen!  and  published  a  collection  of  sermons  and 
hymns.  But  although  these  two  men,  who  stood  at  the 
head  of  the  whole  movement,  were  not  exclusively  theo- 
logians, the  literature  which  resulted  from  the  spiritual 
fermentation  of  the  time  was  mostly  confined  to  theology, 
i  nder  Gustavus  Adolphus  (1611-32)  several  libraries  were 
captured  in  Germany  and  carried  to  Sweden,  and  Ins 
daughter,  Queen  Christina  (1632-54)  invited  many  of  the 
most  celebrated  literary  men  of  Europe  to  her  court— Des- 
oartes,  Salmasius,  Vossius,  Huet,  Heinsius,  Puffendorf,  and 
others.  Thus,  broader  views  were  originated  and  new 
starting-points  formed,  but  the  whole  had  an  artificial  and 
fantastical  character.  The  two  most  conspicuous  men  of 
this  time  were  Olaf  Rudbeck  (1630-1702)  and  Georg 
Stjembjelm  (1598-1672).  Rudbeok  was  one  of  the  most 
extraordinary  men  of  his  time.  He  studied  medicine  and 
discovered  the  lymphatic  vessels;  he  lectured  on  botany  at 
Upsal  and  founded  the  botanical  garden  ;  he  became  pro- 
lessor  in  anatomy  and  was  deeply  versed  in  the  science  of 
mechanics.  But  he  became  most  famous  as  an  antiquarian. 
His  work,  Atlantica  sice  Manheim,  is  one  of  the  most 
learned  and  ingenious  books  ever  written,  though  the  sum- 
total  of  the  whole  argumentation  is  that  Adam  and  Eve 
were  Swedes,  and  Paradise  located  at  Upsal.  Stjern- 
hjelm  is  less  fantastic,  because  he  was  less  gifted,  but  he  is 
more  artificial,  for  he  was  only  an  imitator.  On  account 
of  his  Hercules,  a  didactic  epic,  written  in  hexameters,  he 
is  generally  railed  the  father  of  Swedish  poetry,  but  that 
is  only  a  title. 

In  the  beginning  of  the  eighteenth  century  Swedisli  lite- 
rature rid  itself  of  the  aspect  of  insulated  efforts  and  inci- 
dental talents,  and  assumed  the  character  of  conscious  edu- 
cation and  representative  taste.     This  period,  which  extends 
into  the  next  century,  to  1809,  went  through  three  different 
phases  of  rising  (Dalin),  culminating  (Gustavus  1 11.  Land 
falling  into  decay  (the  Academy),  but  it  may  be  generally 
characterized  as  the  reign  of  French  taste.     Great  activity 
was  shown  both  in  science  and  in  literature  proper.     It  was 
the  time  of  Linnaeus  (1707-78)  and  Swedenborg  (1688- 
1772).    Christopher  Polhammer  ( 1661-1751 )  constructed  the 
Tralhffitta  Canal  and  the  dock  at  Carlserona.     Johan  Hire 
(1707-80)  wrote  his  Swedish  dictionary  and  a  grammar  of 
the  Latin  language,  which  was  extensively  used  also  out- 
side of  Sweden.     Olaf  Rudbeck  the  younger  (1670-17111) 
was  a   good  ornithologist,  and  C.  V.  Scheele  (1742-86)  a 
great  chemist.     But  it  was  from  the  poet  Olaf  Dalin  ( 1 70S- 
63)  that  the  period  received  its  true  character.     He  was  not 
a  man  of  genius  and  great  creative  power,  but  he  had  ver- 
satile talents,  taste,  education,  and  knowledge.      He  could 
not  awaken  new  life,  but  he  could  form  a  standard,  and  for 
nearly  a  century  his  countrymen  followed  the  direction  he 
had  given  them'.     He  studied  first  medicine,  and  then  law, 
but  turned  later  to  history,  and  his  Soeo  Rikes  Historia  (4 
vols..  1747-62)  exercised  a  great  influence,  not  on  account 
of  its  new  ami  elevated  views — for  as  a  critical  and  philo- 
sophical work  it  is  rather  deficient — but  on  account  of  its 
noble  narrative  and  elegant  style.     Still  greater  was  the 
effect  of  his  J)en  Svenska   Argus,  a  literary  periodical,  an 
imitation  of  Addison's  Spectator,  which  he  published  in 
17:::',  and  1734.     It  made  him  the  centre  of  the  Swedish 
civilization,  and  the  influence  of  his  talent  and  taste  was 
still  more  strengthened  by  his  relations  to  the  court;  he 
was  the  tutor  of  the  young  crown  prince  and  a  favorite  of 
the  queen,  Luise  Ulrike,  a  sister  of  Frederick  II.  of  Prus- 
sia.    Of  bis  poetical  works,  Den  Svenska  Friheten,  an  alle- 
gorical epic,  and  llrt/iiliildii.a  tragedy,  are  cold  and  trivial 
to  our  taste,  but  in  their  own  time  they  were  models,  and 
looked  like  inspirations :   and  his  satires  and  minor  poems 
are  often  witty  and  ingenious,  always  lively  and  elegant. 
Of  a  very  different  character  were  the  poems  of  Mrs.  H.  C. 
Nordenllycht  (1718-63),  but  it  was  only  a  difference  of  tal- 
ent, not  of  taste.     The  literary  circle  of  which  she  formed 
the  centre,  and  which  later  developed  into  a  literary  society, 
"  Utile  Dulei."  was  nothing  but  a  propaganda  for  French 
taste.     The  most  prominent  members  of  this  circle  were  G. 
P.  ('rent/  I  1729-85), the  author  of  Ati*  ocli  Camilla,aa  idyl, 
which   charmed   all   people,  and  G.  F.  Gyllenborg  (1731- 
1808),  who  wrote   Tagel  H/ver  Belt,  an  epic,     liming  the 
reign  of  Gustai  us  III.  i  1771-92)  the  period  reached  its  cul- 
mination.    GustavuB  was  a  highly-gifted  man.  eloquent, 
ambitious,  and  with  a  lively  sense  for  poetry  and  art.     His 


craving  for  magnificent  action,  and  more  especially  for  the 
admiration  which  generally  accompanies  great  deeds,  found 
only  a  scanty  gratification  in  real  life,  but  with  so  much 
the  greater  intensiveness  it  turned  to  the  ideal.     The  king 
became  a  poet  himself,  and  he  and  his  court  stood  actually 
at  the  head  of  Swedish  literature.     Like  his  uncle.  Frede- 
rick  II.,  he  was  deeply  imbued  with    French   ideas  and 
French  taste,  but  he  was  more  successful  in  making  his 
court  the  seat  of  the  Muses  and  Graces,  fur  he  was  less  nar- 
row.    I.  H.  Kellgren  (1751-95),  C.  G.  Leopold  (1756-1829), 
and  .1.  G.  Oxenstiern  (1750-1818),  the  three  greatest  ce- 
lebrities of  the  period,  and  intimate  friends  of  the  king, 
were  not  imported  from  France,  like  Voltaire  and  Maupcr- 
tuis;  nor  were  they  mere  imitators.    The  French  period  in 
Sweden  was  always  thoroughly  patriotic  ;  the  subjects  were 
taken  from  Swedish  life  and  history.     And  it  was  national, 
at  least  so  far  as  it  generally  took  its  pictures  from  Swe- 
dish landscapes.    A  certain  independence  it  also  showed  by 
preferring  the  English  edition  of  the  French  taste  to  the 
original.     Pope  and  Addison  were  followed  more  closely 
than  Boileau  and  Voltaire.     And  it  admitted  within  its  pale 
Bellmann  (1740-95),  the  very  opposite  to  the  classical  ideal, 
a   romanticist   before   romanticism    was    discovered.      He 
dashed  down  on  paper,  with  a  few  broken  lines,  some  gro- 
tesque figures  in  some  still  more  grotesque  situations,  such 
as  he  had  seen  in  his  nightly  carousals  in  the  suburbs  of 
Stockholm,  and  with  a  few  dots  here  and  there  he  indicated 
the  Swedish  landscape  which  formed  the  background  of 
the  scene.     But  couched  as  these  strophes  are  in  a  most 
original   music,  which   he   composed    himself,   the  whole 
forms  a  picture  of  a  delicacy,  depth,  and  power  of  impres- 
sion which  are  rarely  equalled.      There  is  ten  times  more 
eleganoe  in  the  representation  Bellmann  gives  of  adrunken 

|,ural  than  in  that  Voltaire  gives  of  a  princess;  and  his 

countrymen  felt  it  immediately,  and  accepted  him.     But  on 
literature  at  large  Bellmann  had  no  influence. 

A  transition  from  the  classical  to   the  romantic  ideal, 
from  the  French   to  the   German    influence,   was    formed 
critically   by    C.  A.    Ehrensvard    (1745-1800)    and   C.   H. 
Hoijer  (1767-1812),  and  poetically  by  F.  M.  Franz6n  1 1772- 
1M7)    and   J.   0.  Wallin    (1779-1839).     Ehrensvard's    />■ 
fria    Konsternas  F;iu»,,fi   ("The   Philosophy  of  the  Fine 
Arts")    was  very  slow  in  gaining   acknowledgment,   but 
Hoijer's  lectures  on  philosophy  at  the  University  of  Lund 
were  heard  with  enthusiasm.     Of  the  works  of  Franzen  and 
Wallin,  it  is  their  hymns  which  connect  them  with  the  new 
time  that  suddenly  burst  upon  Sweden  after  the  political 
revolution  of  1S09.     Great  scientists  arose— in  chemistry, 
Juhan  Jakob  Berzelius;  in  botany,  Elias  Fries  and  K.  A. 
Agardh;    in    history,   Fry.xell    and    Geijer;    in    medicine, 
Etetzius;    in   philosophy,  Bostrom;   in   theology,   Reutcr- 
dahl  and  Thonninder ; 'and  it  is  worth  noticing  that  the 
Latin  language  was  now  abolished  in  scientific  communi- 
cations   and   supplanted    by  the    Swedish.      In    literature 
proper  the  new  time  announced  itself  under  two  forms,  the 
romantic  and  the  national,  of  which  the  former  was  most  con- 
spicuous in  the  contest  with  the  old,  while  the  latter  became 
the  true  representative  of  Swedish  taste  and  Swedish  civili- 
zation.    The  romantic  school,  called  the  "  Phosphorists," 
from  Fos/orns,  the  name  of  its  journal,  was  headed  by  P. 
D.  A.  Atterbom  (1790-1855)  ami  L.  Ilainmarskuld  (17S5- 
1S27),  the  first  as  poet,  the  latter  as  critic.     Atterbom  was 
a  rich  genius,  deep  though  somewhat  mystical,  and  gene- 
rally true  in  spite  of  the  exuberance  of  his  imagination. 
But  his  turn  of  mind  was  more  reflective  than  plastic.    His 
lyrioal  poems,  many  of  which  are  very  long,  have  already 
lost  some  of  their  impressiveness.     But  his  book  on  the 
history  of  the  Swedish  literature.  Svenska  Shire  ,„•/,  Skal- 
,ler   (6  vols.,  1841-55),  is  a  work  of  the  very  first  rank. 
Also  HammarskiSld's  Svenska  Vitterhedens  Historia  ("The 
History  of    Swedish   Literature")    is  an   interesting  and 
valuable   book,   though    somewhat   partial    and    confused. 
Influenced  by  the  romantic  school,  although  not  belong- 
ing to  it,  stood  E.  J.  Stagnelius  (1793-1823),  perhaps  the 
greatest  poetical  genius  the  Swedish  people  have  produced, 
perhaps  only  considered  so  on  account  of  the  peculiarity 
of  his  mind',  which  he  lived  long  enough  to  show,  hut  not 
Ion"  enough  fully  to  expose.     The  national  school,  called 
als,Tthe  Gothic,  and  represented  by  the  journal  Idunna,  was 
headed  by  Ticoner  and  Geijer,  on  whom  special  articles 
will  be  found  in  this  book,  as  well  as  on  the  later  repre- 
sentative, Ruseberg.     The  Goths  emancipated  themselves 
\  cry  soon  from  the  character  of  being  a  school,  of  which  cha- 
racter they  had  borne  very  strong  marks  at  their  first .ap- 
pearance, especially  in  the  writings  of  P.  II.  Ling  ( 1  .Ob- 
is:;'.! i.     Men  like  Tegner  and  Geijer  form  no  schools ;  they 
make  a  national  literature,  and  they  found  in  the  next 
generation  manv  and  various  talents  which  followed  out  in 
every  direction  the  principles  given.    Clemens  Petersen. 

Swedo'na,  p. -v.,  Richland  Grove  tp.,  Mercer  eo.,  III. 
P.  359. 
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Sweet  Bay.     See  Bay. 

Sweetbrier.    See  Eglantine  and  Rose. 

Sweet-bread.     See  Pancreas. 

Sweet  Chalyb'eate,  p.-v.,  Alleghany  co.,  Va.,  so 
named  from  its  mineral  springs,  a  place  of  summer  resort. 

SAveet  Flag.    See  Aconus  calamus. 

Sweet  (-ale.     See  Gale. 

Sweet  1- u in .     See  Gum  Tree. 

Sweet  Home,  tp.,  1'larke  co.,  Mo.     P.  1000. 

Sweet  Land,  fcp.,  Muscatine  co.,  la.     P.  1510. 

Sweet  Potu'to,  the  Batatas  edulis,  aconvolvulaceous 
twining  plant,  a  native  of  Southern  Asia,  whose  rich  sweet 
tuberous  roots  are  employed  as  food.  The  sweet  potato  is 
extensively  cultivated  as  an  article  of  food  in  the  U.  S.  It 
is  grown  as  far  N.  as  Now  Jersey,  and  does  well  in  S. 
Michigan.     It  is  the  potato  of  the  older  English  writers. 

Sweets'burg,  p.-v.,  Dunham  tp.,  Missisquoi  co.,  Que- 
bec, Canada,  on  Suuth-eastern  Counties  Junction  Railway, 
41  miles  W.  by  N.  of  Stanstead.     P.  about  300. 

Sweet'ser  (Chaiu.es  Humphreys),  b.  at  Athol,  Mass., 
Aug.  25,  1841;  graduated  at  Amherst  College  in  1862; 
founded  the  Round  Table,  a  literary  journal,  in  New  York  ; 
was  connected  with  other  newspapers,  and  in  Ini'h  was  one 
of  the  originators  of  the  Evening  Mail;  he.  however,  dis- 
continued his  connection  with  this,  and  in  isii',)  commenced 
the  ( 'iti/,  which  ill-health  compelled  him  to  discontinue,  lie 
published  Songs  of  Amherst  College  (18G0),  ffixtori/  of  Am- 
herst College  (1S60),  and  Tourist's  and  Iitn>/i</'s  Guide  to 
the  North-west  (1867).     D.  at  Pilatka,  Fla.,  Jan.  1,  1871. 

Sweet  Sop,  the  soft,  sweet,  and  aromatic  fruit  of 
Anona  sr/itamosn  (order  Anonaeea?),  a  small  shrub,  a  native 
of  tropical  America,  now  common  in  most  hot  countries. 
It  is  extensively  used  as  an  article  of  food.  Its  seeds  have 
an  acrid,  perhaps  a  poisonous  quality,  shared  by  the  Lea  i  68, 
which  have  also  a  disagreeable  smell. 

Sweet  Springs,  p.-v.  and  tp.,  Monroe  co..  West  Va. 
P.  1354. 

Sweet'water,  county  of  Central  Wyoming,  extending 
from  Montana  on  the  N.  to  Colorado  and  Utah  on  the  S., 
crossed  by  the  Wind  River  and  Rocky  mountains,  watered 
by  Big  Horn,  Green,  and  Sweetwater  rivers,  and  traversed 
in  the  S.  part  by  Union  Pacific  R.  R.  Some  gold  and  iron 
have  been  found.  Cap.  Green  River  City.  Area,  about 
35,000  sq.  m.     P.  1916. 

Sweet  Water,  p.-v.  and  tp.,  Menard  co.,  111.     P.  2:10. 

Sweet  Water,  p.-v.,  Monroe  co.,  Tenn.,  on  East  Ten- 
nessee Virginia  and  Georgia  R.  R.,  42  miles  W.  of  Knox- 
ville,  in  the  heart  of  Sweetwater  Valley,  has  several  churches, 
2  schools,  1  foundry,  1  newspaper,  and  3  machine-shops. 
It  is  the  business-rent  re  of  Monroe  co.  P.  about  1200. 
C.  B.  Woodward,  Ed.  "Enterprise." 

Swetehine'  (Anne  Sophie),  b.  at  Moscow  in  17S2;  was 
educated  at  the  court  of  Catharine  II.;  married  in  1799 
Gen.  Swetehine,  and  kept  one  of  the  most  celebrated  salons 
in  St.  Petersburg.  In  ls|5  Aw  turned  to  Roman  Catholi- 
cism. She  then  removed  to  Paris,  where  she  d.  Sept.  L0, 
1857-  After  her  death  De  Falloux  published  Mme.  Swet- 
ehine, 90  Vie  <t  ess  (Euores  (2  vols.,  1859).  The  Life  and 
Letters  of  Madame  Swetehine  and  The  Writings  of  Madame 
Swetehine  were  translated  into  English  by  Harriet  W.  Pres- 
ton (1867  and  L869). 

Swett  (John  Appleton),  M.  D.,b.in  Boston  Dec,  1808  : 
graduated  at  Harvard  College  in  1828  and  at  the  Harvard 
Medical  School  in  L831  :  studied  in  Paris, especially  in  the 
hospitals :  returned  to  America,  and  became  connected  with 
the  New  York  Dispensary,  where  he  delivered  a  series  of 
lectures  whioh  were  regularly  reported  and  published  in 
the  New  York  Lancet.  In  1842  ho  was  elected  one  "t  the 
physicians  t ■>  the  Xcw  York  Hospital,  and  in  L853  was  ap- 
pointed professor  of  the  theory  and  practice  of  medicine 
in  the  University  of  New  York.  D.  Sept  17.  1854.  He 
h-l't  a  considerable  legacy  for  the  benefit  of  tin-  orphans 
and  widows  of  medical  men;  and  published  a  Treatise  <•,» 
Diseases  of  //<-■  Chest,  being  a.  course  of  lectures  delivered 
by  him  in  the  New  fork  Hospital  1  1852). 

Swett  (SAMCEL),  b.  at  Newburyport,  Mass.,  June  II, 
17sl':  graduated  at  Harvard  College  in  1800;  studied  law, 
and  entered   upon   practice,   but  subsequently    became   a 

merchant  ;  was  a  representative  in  the  legislature  of  Ma  — a 
chusetts,  and  during  the  war  of  1812  served  on  the  northern 
frontier,  011  the  -tail  of  Gen.  [zzard,  with  the  rank  of 
major.  He  published  Abstract  of  Baron  •><  Bogniafs 
Considerations  on  '!■■  irt  of  War  (1817),  History  oj  th, 
Battle  of  Bunker's  Hill  (1826),  Sketches  of  a  Few  Distin 
gnished  Men  ■•/'  Newbury  and  X>  wburyport  (1846),  Who  roai 

'th,   Commander  •>>  Bunker't  Hill  '   (1850),  Def f  Col. 

Timothy  Pickering  against  Bancrofts  History  1  L859),  Orig 


inn!  Planning  and  Construction  of  Bunker's  Hill  Monument 
( L859),  and  fugitive  poems.     D,  a1  Boston  Oct.  28,  L866, 

Sweyn,  or  Sven,  king  of  Denmark  and  father  of 
Canute  the  Creat;  invaded  England,  conducted  several 
-in set  9Sfu1  campaigns,  and  proclaimed  himself  king,  but 
died    1  HIM)    bcf., re    be    had    firmly    established    hi-    power, 

leaving  Canute  as  his  successor. — Another  Sweyn,  boh  of 
God vi  in.  carl  of  Kent,  a  powerful  Anglo-Saxon  noble,  and 
connected  by  marriage  with  Sewyn  of  Denmark,  ravaged 
Wales  in  in  HJ;  abducted  an  abbess  ;  fled  to  Bruges,  th 
forfeiting  his  estate-;  served  in  the  English  fleet  against 

the  ''mint  of  Flanders;  was  resl 1  bo  hi-  estates;  mur- 

di  re  1  hi  kinsman,  Bjorn,  and  iii  expiation  wenl  on  a  pil- 
grimage to  Jerusalem.     Died  on  his  \\a\  home,  aboul  L050. 

Swietenia.    See  Mahogany. 

Swie'ten,  van  (Gebard),  b.  a!  Leydea  -May  7.  1700 j 
studied  medicine,  pharmacy,  ami  chemistry  at  Lou  vain 
ami  in  his  native  city  under  Boerhaave,  ami  was  appointed 
professor  of  medicine,  but  was  subsequently  compelled  t>> 
resign  his  office  because  he  was  a  Roman  Catholic.  Ho 
went  to  Vienna,  where  he  was  appointed  physician  to  the 
empress  .Maria.  Theresa,  president  of  the  Faculty  id'  medi- 
cine, and  director  of  the  imperial  binary.  D.  at  Sehon- 
brunn  June"18,  1772.  He  wrote  Compientarii  in  11.  /;<..-■- 
haavii  Aphorismos  de  cognoscendis  -t  curandie  Morbis  (5 

vols.,   Leyden,  1741-72).   ' 

Swift,  the  name  given  to  certain  swift  animals.  I.  It 
is  must,  familiar  in  connection  with  birds  of  the  family 
Cypselidss,  evidently  bestowed  on  account  of  their  swift- 
ness of  flight,  and  has  been  extended  as  a  popular  scientific 
term  to  all  the  members  of  the  family.  The.-c  have  the 
same  general  form  as  the  swallows,  and,  as  is  exemplify  d 
in  the  familiar  "chimney  swallow"  (a  true  swift)  of  the 
CJ.  S.,  the  neck  is  short;  the  head  depressed;  the  bill  is 
very  small  and  short,  much  depressed,  and  transversely 
triangular,  being  broad  at  the  base,  and  with  the  sides 
converging  rapidly  toward  the  tip:  the  gape  LS  \^yy  deep, 
and  extends  backward  beneath  the  eyes;  there  are  no  well- 
defined  rictal  bristles ;  nostrils  superior  and  olose  together  ; 
the  wings  are  very  long  and  pointed,  incurved  and  pointed. 
and  have  ten  primaries,  of  which  the  first  and  second  are 
longest;  the  tail  is  diversiform,  but  always  composed  of 
ten  feathers :  the  legs  are  very  short  and  weak  (muoh  more 
so  than  in  the  swallows),  the  tarsi  being  much  shorter  than 

the  middle  toe;    they  are  destitute  of  distinct  sen  t  el  he  ;  the 

toes  are  of  normal  structure,  each  three  jointed  (the  modifi- 
cations serving  to  differentiate  the  species  into  sub-families), 
but  the  hinder  is  always  more  or  Less  versatile;  the  claws 
arc  well  developed,  curved,  and  acute.  Co-ordinate  with 
these  superficial  characters  are  some  important  osteological 
and  myological  ones.  The  sternum  is  almost  if  not  quite 
destitute  of  a  manubrial  process,  and  its  posterior  border 
is  en i in-,  being  sometimes  convex  and  rarely  ooncai e ;  the 

Scapular  ends  Of  the  clavicle-  are  not  T-shaped;  and  the 
muscles   of  the  lower  larynx  have   not  more  than    one  pair 

of  intrinsic  muscles.  The  humerus  ia  very  short  and  the 
manus  very  long,  in  this  respect  agreeing  with  the  cor- 
responding part-  of  the  goatsuckers,  the  near   relative-  of 

the  Bwifts,  and  much  exceeding  the  tendency  in  the  same 
direction  exemplified  in  the  swallows.  The  species  are  less 
numerous  than  the  swallows,  Gray  recognizing  only  69. 
Remarkable  differences  in  the  structure  of  the  feel  differ- 
entiate the  species  into  two  sub-families — viz.  (1)  Cyp- 
elinro,  in  which  the  three  anterior  digits  have  each  three 
phalanges;  and  (2)  Chseturinm,  in  which  the  digits  have, 
respectively,  the  outer  five,  the  middle  four,  and  the  inner 
throe  phalanges,  as  in  birds  generally.  Their  distribution 
nearly  coincides  with  thai  of  the  Bwallows,  almost  every 
country  having  its  species.  They  also  agree  in  most  re- 
spects as  to  habits  with  the  swallows,  bul  their  \  oioe  differs, 
ami  instead  of  being  a  kind  of  cheerful  twitter,  as  in  the 
swallows,  ie  a  feeble  scream.  The  North  American  spe<  i 
,,.,  i  i  Panyptita  melanoleuca,  white-throated  swift;  (2) 
Nephatcetes  niger,  black  Bwift;  and  (3)  Chsttura  pelagica, 
chimney  swallow.  The  first  two  arc  Cypselinse,  the  last 
Chseturinm.  I'.,  this  family  belong  the  birds  ( Collocalia ) 
whioh  make  the  celebrated  edible  nests  bo  esteemed  in 

China.       II.    In    some    pari-    of    the    C.    S..    especially    of 

the  Southern  States,  swifl  is  also  the  name  given  to  cer 
tain  I i sards  of  the  family  [guanidse,  and  especially  to 
the  Sceleporm  undulatue,  a  Bpeeiet  which  runs  with  -vent 
celerity  ■  Th bi  <  ■ 

Swift,  c. omty  of  w.  Minnesota,  formed  since  1 1 
of  1870,  drained  by  Minnesota,  Chippewa,  and  Pomn 
Terrs  rivers,  and  traverse  I  by  St.  Paul  and  Pacific  K.  K. 
'flic  Burfaoe  i-   rolling,  with   several   small  lakes,  and   the 
Boil  g 1.     Cap.  Benson.     Area,  aboul  !  <"  sq,  in. 

Swift  (Jonathan),  D.  D.,  b.  in  Dublin  Nov.  30,  1867. 
lh  t.ii  her  died  -even  month-  before  the  birth  of  his  famous 
-on,  leaving  bis  widow  an  1  an  infant  daughter  in  extreme 
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penury.  His  uncle  Godwin  made  some  provision  for  the 
family,  and,  when  Jonathan  was  fifteen,  had  him  entered 
at  Trinitj  Colli  go,  Dublin,  where  in  1685  he  received  his 
degree  of  B.  1.  bj  special  favor.  He  seems  to  have  re- 
mained  al  !    1688,  his  uncle  Godwin  having  in 

the  mean  time  died  insolvent,  his  maintenance  and  educa- 
tion being  now  assumed  by  his  uncle  William,  of  whom 
.Swift  always  spoke  with  gratitude  and  affection.  Sub- 
Swift  joined  his  mother  in  England,  where  she 
was  living  on  the  bounty  of  relatives,  one  of  them  the  wife 
of  Sir  William  Temple.  Sir  William  received  him  into  his 
hold  at  Moor  Park  in  Surrey,  making  use  of  his  ser- 
tts  an  amanuensis,  and  apparently  giving  him  the 
of  entering  himself  at  Oxford  for  a  short  time,  where 
he  obtained  his  degree  as  M.  A.  in  1692.  While  residing 
at  Moor  Park  he  read  much,  but  greatly  impaired  his  con- 
stitution by  what  he  ambiguously  styles  "a  surfeit  of 
stone-fruit."  Whatever  this  surfeit  may  have  been,  among 
its  consequences  were  frequent  attacks  of  vertigo,  prostra- 
tion, and  those  forebodings  of  ultimate  insanity  which 
shadowed  his  whole  life,  and  caused  him  to  observe  his 
birthday  as  a  day  of  mourning.  J  lis  position  at  Moor 
Park  was  an  unpleasant  one,  and  he  went  over  to  Ireland, 
and  not  without  difficulty  succeeded  in  1695  in  gaining  ad- 
mittance to  holy  orders  and  the  prebend  of  Kifroot,  worth 
£100  a  year.  Temple  soon  missed  his  services,  and  invited 
him  to  resume  them  ;  Swift  was  weary  of  living  in  a  re- 
mote  Irish  town,  and  accepted  the  invitation.  It  was 
during  this  second  residence  at  Moor  Park  that  the  inti- 
macy grew  up  between  Swift  and  Esther  Johnson,  known 
best  as  tin.'  "Stella"  of  Swift's  life.  She  was  a  pretty. 
black-eyed  girl  of  about  thirteen,  who  with  her  mother 
occupied  an  anomalous  position  in  the  household;  nomi- 
nally,  she  was  an  attendant  of  Lady  Giffard,  Temple's  sister, 
but  was  always  called  "  Miss  Hetty,"  and  was  generally, 
but  without  sufficient  grounds,  supposed  to  be  a  natural 
daughter  of  Sir  William.  Swift,  who  was  more  than  twice 
her  age,  took  a  sort  of  charge  of  her  education,  and  as  she 
grew  up  she  became  devotedly,  and  beyond  all  doubt  inno- 
cently, attached  to  him.  Swift's  position  was  greatly  im- 
proved;  he  saw  Temple's  visitors,  of  whom  King  William 
III.  was  not  seldom  one,  who  promised  that  the  young 
secretary  should  some  day  have  an  English  prebend.  Tem- 
ple died  in  1699,  leaving  a  legacy  of  £1000  to  "Miss 
Hetty'"  and  a  sum  of  money  to  Swift,  with  the  charge  of 
editing  his  posthumous  works — a  task  which  he  performed, 
dedicating  the  volume  to  the  king,  and  confidently  expect- 
ing some  substantial  acknowledgment.  But  none  came, 
and  Swift  accepted  an  offer  of  Lord  Berkeley,  who  had 
been  appointed  one  of  the  lords  justices  of  Ireland,  to  ac- 
company him  as  chaplain  and  private  secretary.  But  his 
lordship  was  told  that  the  post  of  secretary  was  unfitted 
for  a  clergyman,  and  Swift  was  persuaded  to  surrender  it 
upon  promise  of  receiving  the  first  good  church  benefice 
which  should  fall  vacant.  This  proved  to  be  the  vicarages 
of  Laracor  and  Rathbeggan  and  the  prebend  of  Dunlavin, all 
worth  about  £:'.."'!)  a  year.  He  took  possession  of  Laracor  in 
1700,  and  Stella,  accompanied  by  an  elderly  female  friend. 
came  over  to  Ireland,  took  lodgings  in  a  neighboring  vil- 
lage, but  made  her  residence  at  the  rectory  whenever  Swift 
went  to  London,  which  he  did  every  year.  Swift  while  at 
Moor  Park  hod  written  considerable,  the  famous  TVe  of  a 
Tub  probably  being  written  at  this  time,  but  had  as  yet  pub- 
lished nothing.  In  1701,  on  his  first  visit  to  London,  he 
made  his  earliest  essay  as  a  political  writer  in  a  pamphlet 
purporting  to  be  a  Disriiurse  on  the  i  'ontests  between  the  A"  >- 
hies  and  the  Commons  of  Athene  and  Home,  but  which  was 
really  a  defence  of  the  Whig  leaders.  This  was  received  with 
great  favor,  and  brought  him  into  immediate  connection 
with  the  political  and  literary  chiefs  of  the  party  ;  but  no 
preferment  was  offered  him  which  he  thought  worth  his 
ptance,  and  in  1708  he  went  directly  over  to  the  Tories, 
who  now  came  into  power.  He  had  set  his  heart  upon  an 
English  bishopric,  which  was  precisely  what  they  dared  not 
give,  for  In-  Talx  of  <>  Tub  had  been  published,  and  the 
archbishop  of  York  had  persuaded  Queen  Anne  that  the 
author  of  that  witty  but  indecent  burlesque  was  unfit  to 
wear  the  lawn  -In-,  es  ;  the  most  they  could  venture  was  to 
promote  Dr.  Sterne,  the  -lean  of  St.  Patrick'.-,  to  the  bishop- 
ric of  Drom  I  (the  deanery  thus  vara  ted  to  Swift. 
who  in  1713  went  back  to  Ireland.  Some  four  years  pre- 
viously lie  had  become  acquainted  with  Hester  Van- 
hoinrigh.  whom  he  celebrates  as  "  Vanessa,"  the  daughter 
of  a  widow  who  would  have  upon  the  death  of  her  mother 
a  fortune  of  about  £4000.  She  was  less  than  twenty,  he 
more  than  forty  years  old:  she  fell  violently  in  love  with 
him,  and  urged  him  to  marry  her:  this  he  evaded,  rather 
than  positive^  declined,  but  their  intimacy,  an  entirely 
innocent  one.  continued,  and  at  length,  her  mother  having 
died,  she  followed  him  to  Ireland,  much  against  his  wish. 
and,  ignorant  of  the  churns  of  Stella,  continued  her  eager 


suit  to  him.  She  finally  learned  of  his  relations  with  her 
rival,  and  in  1723  wrote  to  her  demanding  to  know  iu 
what  position  she  stood  to  Swift.  Stella  sent  this  letter 
to  him;  he  rode  straight  to  the  residence  of  Vanessa, 
flung  the  letter  before  her  without  saying  a  word,  and  left 
her.  Her  heart  was  broken,  and  she  died  within  a  short 
time.  The  year  which  witnessed  the  death  of  Vanessa 
was  a  notable  one  in  the  life  of  Swift.  There  was  a  scar- 
city of  small  coin  in  Ireland,  and  a  patent  was  granted  to 
one  William  Wood  for  coining  brass  farthings  and  half- 
pence to  the  amount  of  £10S,000 ;  and  this  scandalous 
privilege  had  been  granted  at  the  instance  of  the  duchess 
of  Kendall,  one  of  the  king's  mistresses,  who  was  to  share 
the  profits.  The  people  were  indignant;  the  Irish  Parlia- 
ment vainly  remonstrated,  until  one  day  a  letter  appeared 
in  a  Dublin  newspaper  bitterly  denouncing  this  debased 
coinage,  and  signed  "  M.  B.,  Drapier,"  followed  in  quick 
succession  by  several  others.  The  iJrapicr  Letters  struck 
the  right  chord  and  gave  form  to  the  popular  feeling.  Xo 
one  would  take  the  obnoxious  halfpence.  The  government 
offered  a  large  reward  for  the  discovery  of  the  author  of 
the  letters,  and  urged  a  prosecution  of  the  printer,  but  in 
spite  of  the  rage  of  the  judge  the  grand  jury  refused  to 
find  a  bill  against  him.  When  at  length  it  was  found  that 
Swift  was  the  author,  he  became  the  popular  idol,  and  when 
the  English  ministry  proposed  to  arrest  him,  they  were  as- 
sured that  a  force  of  10,000  men  would  be  required  to  do 
this.  The  Travels  of  Lx  mux  I  Gulliver  were  published  anon- 
ymously in  1726.  in  which  and  the  following  year  Swift 
visited  London,  and  renewed  his  intimacy  with  Poling- 
broke,  Pope.  Gay,  Axbuthnot,  and  others  of  his  old  friends ; 
but  after  the  death  of  Stella,  in  172s,  he  never  left  Ireland. 
For  several  years  he  kept  on  writing  with  all  his  old  vigor 
and  bitterness  upon  matters  connected  with  Ireland,  and 
composed  many  verses  and  epigrams.  In  1736  the  at- 
tacks of  vertigo  had  so  seriously  shaken  him,  physically 
and  mentally,  that  he  could  no  longer  continue  his  lite- 
rary labors:  by  1710  his  memory  had  almost  entirely 
failed,  and  he  became  subject  to  bursts  of  passion  which 
resulted  in  furious  lunacy,  which  lasted  for  two  year-, 
when  he  sank  into  a  state  of  complete  idiocy,  continuing 
three  years,  until  his  death.  He  had  some  time  before 
made  his  will,  by  which  he  bequeathed  the  bulk  of  his 
property,  amounting  to  about  £10,000,  to  found  a  hos- 
pital for  the  insane.  D.  Oct.  11),  1745.  The  character  of 
Swift  was  by  no  means  a  lovely  one,  but  was  far  less 
unlovely  than  represented  by  Macau  lay  and  Thackeray. 
As  a  humorist  Swift  occupies  the  first  rank  ;  as  a  poet,  a 
very  low  one.  The  Tale  of  a  Tub  is  his  wittiest  production. 
The  first  two  parts  of  Gulliver's  Travel*)  containing  the 
voyages  to  Liliput  and  to  Brobdingnag,  are  inimitable  as 
satires  upon  the  times  in  which  he  lived.  The  other  two 
parts,  fortunately  less  read,  containing  the  visits  to  La- 
jiiiia  and  the  country  of  the  Houyhnhnms  and  the  Yahoos, 
are  in  the  main  disgusting — the  production,  let  us  hope, 
of  a  man  verging  upon  insanity.  The  works  of  Swift 
have  appeared  in  numerous  forms.  (For  a  list  of  them 
see  Allibone.)  The  best  edition  is  that  edited  by  Sir  Wal- 
ter Scott  (19  vols..  1814).  Ills  biography  has  been  writ- 
ten by  Dr.  Johnson  in  his  Lives  of  the  Poets,  and  by 
Scott,  forming  a  volume  of  his  edition  of  Swift's  works, 
which  must  still  be  considered  the  standard  biography; 
for  that  begun  by  John  Forster,  who  had  collected  much 
new  material,  was  cut  short  by  his  death  Boon  after  the 
publication  in  lS7o  of  the  first  of  the  three  proposed  vol- 
umes. A.  H.  Guernsey. 

Swift  (Joseph  Gardner),  LL.D.,b.  in  Nantucket,  Mass., 
Dec.  31,  17So,  son  of  Dr.  Foster  Swift.  V.  S.  army,  and  de- 
scendant of  Thomas  Swift  and  Hopestill  Foster,  the  first  set- 
tlers of  Dorchester.  Mass. ;  in  lsoi),  Joseph  was  appointed  a 
cadet  at  the  V.  S.  Military  Academy,  from  which  institution 
he  was  the  first  graduate,  Oct.  12, 1802,  when  promoted  sec- 
ond lieutenant  in  the  corps  of  engineers,  rising  through 
successive  grades  to  be  chief  engineer,  with  rank  of  colonel, 
July  31.  1812,  during  which  period  he  was  mainly  engaged 
in  the  construction  of  fortifications  on  the  Atlantic  coast, 
In  the  war  of  1812  he  first  served  in  the  Carolinas  on  the 
stall  of  Maj.-Gen.  Pinckney;  in  1813,  as  chief  engineer 
of  the  army,  was  engaged  in  Gen.  Wilkinson's  campaign 
on  the  St.  Lawrence,  participating  in  the  battle  of  Chrysfc- 
ler's  Field,  and  subsequently  (1813-14)  superintended  the 
defence  of  New  York,  including  Brooklyn  ami  the  heights 
of  Harlem;  for  these  services  was  brevctted  brigadier- 
general  Feb.,  1S14:  after  the  war  assumed  the  direct  su- 
pervision  of  the  Military  Academy,  of  which  he  was  (<.<-- 
officio)  the  superintendent,  and  was  its  inspector  for  a  short 
period  previous  to  Nov.  12,  1818,  when  he  resigned  in  con- 
sequence of  the  appointment  of  the  French  officer  Gen. 
Bernard  to  the  rank  of  brigadier-general  and  "assistant 
engineer"  of  the  t\  S.  (See  Bernard  (Simon).)  Dpon 
his  resignation  he  was  appointed  surveyor  of  the  port  of 
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New  York,  which  position  lie  held  until  ISL'7.  In  1829, 
Pres.  Jack  eon  appointed  him  to  superintend  the  harbor 
improvements  on  our  great  lakes,  on  which  duty  he  con- 
tinued until  1845,  meanwhile  (1830-31)  constructing  the 
railroad  from  New  Orleans  to  Lake  Pontch  art  rain,  said  to 
be  the  first  road  hud  in  America  with  T-rails.  (See  Rail 
roai>s.)  The  successful  completion  of  this  work  through 
a  cypress  swamp  heretofore  considered  impassable  added 
much  hi  Gen.  Swift's  reputation  ;  was  chief  engineer  of  the 
New  York  and  Harlem  11.  II.  L833 :  on  peace  mission  to 
the  British  provinces  1841.  D.  at  Geneva,  N  V.,  July  23, 
lS6o.  i\.  C.  Simmon--. 

Swift  (William  II.),  b.  ai  Taunton,  Mass.,  Nov.  6,  L800; 
was  a  cadet  ;it  the  U.  S.  Military  Academy  From  1813  to 
1818,  when  ordered  (as  a  cadet )  to  join  Major  Long's  R 
Mountain  expedition,  with  which  he  served  until  1821, Inn 
in>;  meanwhile  (1819)  received  his  commission  as  Becond 
lieutenant  of  artillery;  from  ls_'l  to  1832  served  on  to- 
pographical duty  in  making  surveys  of  military  defences 
of  the  Atlantic  coast :  of  the  Chesapeake  and  Ohio  Canal; 
of  the  Florida  Canal,  and  rivers  and  harbors  of  the  Gulf 
of  Mexico;  in  constructing  a  map  of  the  post-offices  and 
posi  -roads  of  the  U.  S. ;  and  in  1828-29  made  a  survey  of 
the  Ithaca  and  Oswego  and  Catskill  and  Ithaca  II.  M*., 
N.  Y.,  and  1831— 32  of  the  Boston  and  Providence,  Norwich 
and  Worcester,  and  Providence  and  Stoning  ton  R.  Ms.;  in 
1832  was  appointed  brevet  captain  and  assistant  topo- 
graphical engineer,  and  for  ten  years  was  employed  as  as- 
sistant on  the  geodetic  survey  of  the  Atlantic  coast,  being 
in  charge  of  river  and  harbor  improvements  from  Maine 
to  Connecticut  1837— 42;  from  1836  to  1840  was  also  resi- 
dent and  constructing  engineer  of  the  Massachusetts  West- 
ern 11.  R.,  from  Worcester  to  the  western  boundary  of 
Massachusetts ;  was  assistant  to  the  chief  of  topographical 
engineers  1843—49,  during  which  period  he  made  (in  con- 
nection with  Bx-Gov.  John  Davis  of  Massachusetts)  an  ex- 
amination of  the  Illinois  and  Michigan  Canal  (which 
jee  .  and  report  thereon,  resulting  in  a  loan  by  means  of 
which  the  canal  was  completed:  from  1S47  to  1849  was 
<  imaged  in  constructing  the  iron-pile  lighthouse  at  Minot's 
Le  Ige,  Massachusetts  Hay,  which  was  de-troyed  by  the  great 
gale  in  Apr.,  1851.  (See  Lighthouse  Construction.)  In 
1849  he  resigned  from  the  army,  and  was  president  of  the 
Philadelphia  Wilmington  and  Baltimore  R.  R.  1849-51,  and 
of  the  Massachusetts  Western  (Worcester,  Mass.,  to  Albany, 
N.Y.)  1851-54  :  since  1S45  has  been  president  of  the  board 
of  trustees  of  the  Illinois  and  Michigan  Canal,  and  con- 
tinued as  such  until  1S71 ;  chairman  of  trustees  of  the  land 
mortgage  of  the  Hannibal  and  St.  Joseph  R.  R.  Co.  since 
1856.  G.  C.  Simmons. 

Swift  (Zkphamah),  LL.D.,  b.  at  Wareham,  Mass.,  in 
Feb.,  L759;  graduated  at  Yale  College  in  1778j  studied 
law,  and  practised  at  Windham.  Conn.;  was  Rep  resent  a 
tivc  in  *  longress  1 793—96,  and  in  1800  secretary  to  Mr.  Ells- 
worth, minister  to  France;  was  appointed  judge  of  the 
supreme  court  of  Connecticut  in  1801,  and  was  chief-justice 
1806  19;  was  several  times  elected  to  the  State  legislature, 
a  delegate  to  the  Hartford  Convention,  and  a  member  of 
the  committee  to  revise  the  laws  of  the  State;  publish- 
ed an  oration  on  Domestic  Slavery  (1791),  System  oj  the 
La  tot  of  Connecticut  (1795-96),  Digest  of  tht  Law  of  Evi- 
dence, etc.  (l&XQ),  /'<'.-/'  st  "/the  Laws  of  Connecticut  (  1822- 
2:\:  new  ed.,  revised  by  Henry  Dutton  and  X.  A.  Cowdrey, 
1849  53).  1».  at  Warren.  O..' Sept.  27,  182:5. —  His  daugh- 
ter. Mary  A.,  published  about  is;;;;  First  Lessons  on  X"t- 
ural  Philosophy, which  was  a  popular  textbook  for  many 
years,  and  was  translated  in  1846  into  the  Karen  language, 
and  in  is  is  into  Burmese. 

Swill  Creek,  tp..  Edgecombe  co.,  X.  C.     P.  2383. 

Swift  Creek,  tp..  Pitt  co.,  N.  C.     P.  1800. 

Swift  Creek,  tp.,  Wake  co..  N.  0.     V.  I  I  !•*». 

Swim'ming.  The  specific  gravity  of  the  human  body 
being  slightly  greater  than  that  of  water,  swimming  with 
man  is  an  artificial  operation,  but  One  easily  learned,  with 
or  without  an  instructor.  Then-  i-  no  better  method  than 
thai  BUggOSted  by  Dr.  Franklin:  let  the  learner  wade  oul 
to  where  the  water  is  breast- deep,  turn  toward  the 
and  throw  a  white  pebble  or  any  other  object  easily  dis- 
cernible into  the  water  a  short  distance  before  him,  and 
plunge  alter  it:  the  resistance  which  the  water  makes  to 
his  Btrnggles  to  reach  it  will  buoy  him  up.  and  the  momt  ot 

he  has  acquired  sutlicient  confidence  and  command  i  :   hi 
limbs  to  strike  out  regularly,  ho  haa  leaned  to  swim.    Ti  -   h 
ei    usually  support  the  breast  of  the  pupil  with  their  hand. 
and  then  cause  him  to  strike  out   properly  with  his  hands 
and  feet;  then  Bnddenly  withdraw  the  hand,  leaving  him 
to  himself.      Corks   and'  floats  Of  any  kind  are  a  hindrance 

rather  than  an   aid   in   learning  to  BWini.      Whei I   hae 

learned  to  keep  himself  afloat,  the  nexl  thing  is  to  learn 
how  to  propel  himself.     The  bodj  being  as  nearly 


be  in  a  horizontal  position,  draw  the  arms  and  legs  slowly 
toward  the    body,  and  then  extend    them  with  a  quick    and 

Btrong  impulse.     The  hands  should  be  kept  flat,  thi  Bn 
dosed:  in  beginning  the  stroke,  the  farther  forward  the 
arm- are  thrown  tie'  better;  the  tegs  should  at  the  begin- 
ning be  well  apart,  and  in  the  act  of  kicking  they  will  be 

brought  to    i  I will  naturally  learn  lirst  to  swim  on 

the  belly,  striking  with  all  four  limb-  ni  once,  but  the 
practised  swimmer  will  soon  adopt  the  aide  stroke.  Throw- 
ing himself,  say,  on  hi-  hit  side,  he  puts  forward  the  left 
arm  so  as  to  form  a  kind  of  cutwater,  while  uilh  the  right 
arm.  directed  downward  and  back  ward,  ami  with  both  It 
he    make-    a    strong    Stroke;    lint-    three    limbs     are    alii 

moving  at  once  in  the  same  direction.    Thi-  method,  how- 
ever, requires  much  more  muscular  exertion  than  that  of 
belly  swimming,  and  can   be  kept  up  only  a  short  time 
without  change.      Swimming  on  the  back  is  very  ,.;,..  . 
m:i\    be  kept    up  for  a  long  time;   one  can    indeed    -wiui  in 

tin-  position  without  making  anj  use  of  the  arms,  which 

may  be  folded  over  the  breast,  though  they  will  usually  be 

kepi  close  by  the  side  of  the  body,  and  a  t  cry  gentle  moi  e- 
ment  of  them   is  sufficient  t<>  keep  the  face  well  out  of  the 
water;  or  one  may  float   upon  tin'  watei    merely   by  this 
slight  movement  of  the  arm.-.      The  specific  gra  \  n. 
water  being  greater  than  that  of    fre-h,  it   is  much  ea-i. I]    to 

swim  in  it.  Indeed,  if  the  saturation  is  very  great,  as  in 
the  Dead  Sea  and  the  Great  Salt  Lake,  the  specific  gravity 
is  greater  than  that  of  the  human  body,  and  a  man  •■ 

sink  in  it.  Expert  swimmers  attain  a  \>-r\  considerable 
speed.  A  British  soldier  swam  lM  miles  in  45  minutes 
in  the  Red  Sea;  a  professional  swimmer  near  London 
swam  a  mile  in  20  minutes  ■  at  <  Ihester,  Pa.,  in  a  swimming- 
match,  J.  B.  Johnson  made  10 j  mile-  in  3h.  10m. ;  and  not 
long  Bince  two  young  girls  .-nam  from  London  Bridge  to 
Greenwich  pier,  a  distance  stated  to  bo  nearly  5  miles,  the 
one  in  Ih.  7m.  45s.,  the  other  in  lh.  8m-,  n  bich  is  the  most 
rapid  swimming  on  record,  although  exceeded  in  othi 
gpects  by  Copt.  Webb,  who  in  1875  swam  from  Black  wall 
pier  to  Gravesend,  20  mile-;,  in  lh.  1  I'm.  I  Is.  Weld,  also  in 
the  same  year  performed  the  astonishing  feat  of  swimming 
from  Dover  to  Calais,  in  a  zigzag  course  about  50  miles,  in 
a  little  less  than  22h..  his  body  being  Lubricated  with  por- 
poise oil,  and  he  being  accompanied  by  a  boat  from  which 
lie  was  occasionally  furnished  with  a  little  refreshment,  of 
which  be  partook  while  treading  water.  These  are,  how- 
ever, professional  feats  which  the  ordinary  swimmer  cannot 
expect  to  accomplish.  (See  also  DROWNING  and  RESUSCI- 
TATION.) A.  II.  Gl  EltNSEI  - 

Swim'ming  Pens,  tp..  Sumter  co..  S.  c.     P.  !f.:;i. 

Swin'bume   (Algernon   Charles),  b.  near  London 
Apr.  <>,  l  837 ;  received  bis  education  pa  illy  at  Eton,  partly 
in   France,  and    in    lsj;   entered    Baliol    College,   Oxford, 
where  he  remained  only   a  short   time,  and   subsequently 
made  a  visit  to  Italy.     He  has  published — Rosamond  and 
Tke  Queen  Mother,  two  dramas  i  L861);   Atalauta  in  Caly- 
don,  a  tragedy  constructed  after  tin- 1  treek  model,  in  which 
he  lirst  manifested  his  peculiar  powers  (1864);   Chast\ 
a  Tragedy  (1865);   Poems  and  Ballade,  which  wen-  bo  se- 
verely criticised  for  their  erotic  character  thai  the  English 
publisher  endeavored  to  suppress  them,  and  which 
put  forth  in  New  York  under  the  title  Lau*  Veneris  (1866) ; 
William    Blake,  «   Critical  Essay  (186S)  \  in  conjunction 
with  W.  M,  Uo-sctti.  Notes  onth    Royal  Acadt 
d*o»(1868);  -1  Song  of  Italy  (1867);  Siena,a  /'■  1868); 

Ode  on    '/"■   Proclamation  •■/'  tht    French    Republic  (l>7u:; 
Bothwell,a   Tragedy  (1870) ;   Songs  befon  Sunn        1871     | 
Essays  >•»"!  Studies  |  lsr."<)  :   Erechth  us,  anothei    buci  i 
drama  on   the   Creek    model   (1875)j    and   several    minor 

poems.  essa\  .-.  and  cril  iquCS. 

Swine*      See    Si  S,    and    also    B IBV  i;oi  ss  \.     Hoc,    and 

Bosch  \  luk. 

SwiiK'intin'do,  town  of  Prussia,  province  of  1'oine- 
rania,    on    the    island    of    1'scdoiu.    ami    forms   the   port    of 

Stettin.  It  ts  fortified,  has  ;1  ^ i  inn  k,, i . oarrief  on  a  con- 
siderable trade,  and  i-  noted  as  a  bathing  place.  P.  6070. 
Swin'ton  !  Wii  i  i  \m  i.  \.  M..  b,  in  Edinburgh  \pr.  23, 
i  came  to  the  U.S.  in  1848;  studied  ai  Imherst  College; 
in  1853  taught  in  a  female  seminary  at  Goldsborough,  N.  C, 
and  subsequently  in  a  private  school  in  New  Yort  ;  during 
a  considerable  part  of  the  civil  war  was  the  com 

mainly  with    tin-    \riny  of  the    Potomac,  of  the    V  \\ 

.  in  I  366  received  the  degree  ol   \.  M.  from 

B,  arel   was  suh-eipieti  1 1  \   appoint*    I   ! 

lettrea  in  the  University  of  California,    rfo  ha-  ot 

to   Putnam's  Monthly  and  the  At/.i  I  has 

published     '■ 

view  of  HfeCMlan   i  1  BO  'Ai      I 

Potomac  i  L864  I,    Tht    1  War 

(1870),  History  of  (A.    .V.  .<■   )'.,»•/.•  \.  during 

thi   Rebellion  (1870),  and   11  ord    I  to  I 
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Swir,  a  river  of  Russia,  government  of  Olonetz,  issues 
from  the  south-western  extremity  of  Lake  Onega,  and  en- 
after  n  oourse  of  130  miles,  the  eastern  part  of  Lake 
Ladoga.  It  is  navigable  throughout  its  whole  course,  and 
forms  pari  ol  th<  great  water-road  which  connects  the 
Neva  with  the  Volga,  and  thereby  the  Baltic  with  the 
Caspian. 

Swiss  Guards*  Bodies  <>f  mercenary  BwiBS  troops 
have  Bince  the  fifteenth  century  been  employed  in  many 
European  body-guards   and  for  duty  about 

courts.     The   Parisian    Gardes  Suisses   were  organized  in 
They  were  very  faithful  to  the  interests  of  the  Boiir- 
fn  1789  they  were  roughly  handled  by  a  mob,  and 
Aug.  L0,  IT'.'J,  almost  every  man  was  killed  in  the  heroic 
defence  of  the  Tnileries.     They  numbered  about  2000  men. 
Their  heroism  is  commemorated  by  Xhorwaldsen's  Lion  of 
lie,  erected  in  1821  near  Lucerne.     Louis  XVIII.  re- 
organized the  Swiss  Guard  in  1315.     In  the  revolution  of 
1830  they  were  defeated  and  dispersed.     At  the  Vatican  the 
pope's  body-guard  is  composed  of  Swiss  mercenaries. 

Swiss'helm  (Jam:  G.  ('.).  b.  at  Wilkinsburg,  Pa.,  in 
1816;  was  editor  of  the  Pittsburg  Saturday  Visitor  from 
Jan.,  1845,  t  i  Sept.,  1856,  and  of  the  St.  Cloud  (Minn.) 
Visitor  from  Jan.  to  July,  1858,  after  which  she  took 
charge  of  the  St.  Cloud  Democrat,  She  was  a  frequent 
contributor  to  NeaTs  Gazette,  the  Dollar  Newspaper,  Com- 
m<  rcial  Journal,  New  York  Tribune,  etc.,  and  published  in 
1853  Letters  to  Country  Girls. 

Suitz'cr  (Stephen),  settled  as  a  gardener  in  Hamp- 
shire, England,  where  he  d.  in  1745 ;  published  Country 
Gentleman  tf  C^hipiDiimi,  Accuunt  <>/  //Yov,-\. , ,/,  Practical 
fruit-Gardi  tier,  Kitchen  1  i  at  tables,  Introduction  to  Hydro- 
static* and  Hydraulics,  etc. 

Switzerland,  Confederation  of  [Ger.  Sckweiz  ,• 
Fr.  Suisse  ;  It.  Soizzera],  This  little  state  occupies,  in  the 
heart  of  Europe,  the  culminating  region  of  the  continent, 
from  which  the  land  slopes  in  every  direction  toward  the 
surrounding  seas.  Like  a  natural  fortress  it  rises  in  the 
midst  of  large  states  without  yielding  its  in  Lependence  to 
any  of  its  powerful  neighbors.  From  France,  on  the  W., 
it  is  separated  by  the  Jura  Mountains.  On  the  N.  the 
Rhine  and  Lake  Constance  mark  its  boundary  toward 
Germany;  on  the  E..  the  deep  valley  of  the  Rhine  an  I 
the  snowy  ranges  of  the  Rluetian  Alps  border  it  along  the 
Austrian  dominions ;  on  the  B.,  the  main  chain  of  the 
Central  Alps  forms  a  natural  barrier  toward  Italy.  Its 
territory  is  comprised  between  45°  48'  and  47°  481  X.  lat. 
and  o°  58'  and  10°  30'  E.  Ion.  from  Greenwich.  Its  extreme 
length  from  E.  to  W.  is  2os  miles ;  its  greatest  width  from 
Tessin  on  the  S.  to  Sohaffhausen  on  the  X.,  138  miles.  Its 
surface,  according  to  the  federal  survey,  is  15,992  English 
sq.  m.,  or  not  much  more  than  one-thirteenth  of  the  area 
of  France. 

Physical  Structure. — The  general  figure  of  Switzerland 
is  an  oblong  square  with  irregular  outlines,  extending  from 
the  S.  W.  t»  the  X.  E.,  the  long  sides  being  formed  by  the 
Alps  and  Jura,  the  small  ones  marked  by  the  two  lar-ge 
lakes  of  Geneva  and  Constance.  There  are.  therefore,  three 
physical  regions,  each  with  a  special  character — the  narrow 
belt  of  the  Jura,  the  broad  belt  of  the  Alps,  and  the  plain 
or  hilly  plateau  between  the  two. 

A.  The  Alpine  Region,  though  the  poorest  in  re- 
sources for  man,  is  by  far  the  most  characteristic  of 
Switzerland,  and  is  also  the  most  extensive,  covering 
little  less  than  two-thirds  of  its  area.  It  is  not  com- 
posed of  a  single  chain,  but  is  a  broad  and  high  moun- 
tainous zone,  scooped  out  into  innumerable  sharp  ridges 
and  valleys,  mostly  deep  and  narrow,  comprising  the 
ere  iter  pa  i  of  the  Central  Alps,  with  the  loftiest  peaks  and 
largest  9H  >w  an  1  ice  fields  of  the  whole  Alpine  system. 
It--  limit  t  ward  the  central  plain  is  approximately  marked 
by  a  line  d  "aw  a  from  Lausanne,  on  Lake  Geneva,  to  Arbon, 
on  the  shores  of  Lake  C  instance;  on  the  S.  it  runs  along 
the  snowy  peaks  of  the  central  chain,  except  in  Tieino ; 
its  wi  Ith,  -in  the  Swiss  territory,  is  over  60  miles.  A  single 
glance  at  a  good  physical  map  enables  one  to  distinguish 
in  this  apparently  c  tnfuscd  mass  of  mountains  two  main 
chains,  running  toward  the  E.  X.  E..  separated  by  a  long, 
almost  continuous  furrow,  in  w  hich  flow,  in  opposite  direc- 
tions, the  two  largi  de  of  Switzerland,  the  Rhone 
and  the  Rhine.  These  tun  chain  nearly  unite  their  bases 
in  the  group  of  the  Gothard.  which  forms  a  high  swell 
from  which  the  waters  flow  in  every  direction. 

The  Southern  or  M-<>'n  Chain,  which  divides  the  Italian 
waters  from  the  northern,  is  compose  i  :  four  groups  :  (1) 
The  high  but  short  and  narrow  chain  of  the  Mont  Blanc, 
whieh,  by  a  political  trick  at  the  close  of  the  Franco- 
Italian  war.  was  given  to  France,  against  nature  and 
international  treaties.  It  stretches  from  S.  W.  to  X.  E. 
between  the  valley  of  Chamouni  and  Val  d'Entrevesj  its 


highest  peak,  Mont  Blanc  proper.  lo.TSl  feet,  is  also  the 
oulminating  point  of  the  continent  of  Europe.  The  sharp 
picturesque  peaks,  or  needles,  formed  by  the  gradual  decay 
of  the  vertical  strata  of  crystalline  meks ;  the  rounded 
form  of  the  central  dioritic  dome;  the  mighty  glaciers 
flowing  all  around  from  its  crests  and  tilling  its  deep  gorges, 
among  which  is  the  world-renowned  Her  dc  Glace,  the 
scene  of  the  researches  of  Forbes  and  Tyndall;  the  blue 
<;  Lacier  des  Bossous  and  the  vast  Glacier  de  la  Brcnva.  both 
descending  from  the  central  pinnacle,  the  first  in  the  Vale  of 

I  lhamouni,  the  other  on  the  Italian  slope,  toward  the  Alice 

II  lane  he, — all  these  phenomena,  so  often  described,  need  only 
to  be  alluded  to  here.  (2)  The  group  of  the  Pennine  Alps, 
running  nearly  due  E.  from  the  col  of  the  Great  St.  Ber- 
nard to  the  Col  dn  Simplon,  between  the  valleys  of  the  Rhone 
and  Yal  d'Aosta.  Its  culminating  points  are  the  Grand 
Combin,  14,170  feet,  on  the  W. :  the  bold  pyramid  of  Mont 
Cervin.  or  Matterhorn,  14.712  feet,  in  the  centre;  the  broad 
cluster  of  the  Monte  Rosa,  15,217  feet,  on  the  E.  This  is  the 
most  massive  of  the  Alpine  groups.  It  sends  out  long  and 
heavy  spurs,  some  of  which  rival  in  height  and  bulk  the 
main  chain,  such  as  the  chain  of  the  Mischabelhorner.  be- 
tween the  valleys  of  Saas  and  St.  Nicholas,  rising  in  the 
Dom  to  14,04*  feet:  and  near  by  the  snowy  range  of  the 
Dent  Blanche.  14,321,  with  the  YVeisshorn,  14,803  feet.  This 
grand  Alpine  scenery  has  of  late  been  made  accessible,  and 
the  tourist,  placing  himself  in  its  very  centre,  on  the  Cor- 
ner Grat,  has  in  view  around  him  the  imposing  peaks  of 
Monte  Rosa,  the  giant  form  of  Mont  Cervin,  and  a  score 
of  other  snow-capped  heights,  measuring  from  13,000  to 
I."), (Mill  feet,  with  as  many  glaciers  descending  along  their 
slopes  to  the  valleys  below.  Farther  E.  the  Fletsehhoin. 
13,182  feet  in  height,  along  the  Simplon  road,  marks  the 
limit  of  the  Pennine  Alps.  (3)  The  group  of  the  Gothard* 
along  the  upper  waters  of  the  Rhone  and  Rhine,  extends 
between  the  Simplon  and  Lukmanier  passes,  and  includes 
the  Alps  of  Tieino.  Though  its  main  chain  is  crowned 
with  snow,  the  high  peaks  disappear,  and  seldom  exceed 
10,1100  feet,  while  their  bases  and  the  bottom  of  the  valleys 
rise  higher.  The  watershed  is  transferred  more  to  the  X., 
between  the  two  small  longitudinal  valleys  of  Urscren, 
17;;  I  feet,  and  Airolo,  3868.  (4)  The  group  of  the  Gris  i  -. 
or  Rhaetic  Alps,  from  the  Lukmanier  pass  to  the  eastern 
boundary  of  Switzerland,  is  the  most  extensive,  but 
irregular  and  complicated.  It  begins  with  high  snow- 
peaks  near  the  sources  of  the  Rhine,  among  whieh  the 
Rheinwaldhorn  rises  to  11,148  feet;  but  the  salient  feature 
is  given  by  two  snowy  chains  enclosing  the  valley  of  the 
upper  Inn,  or  Engadine,  placed  farther  S.,  almost  on  a 
line  with  the  Pennine  Alps,  and  following  the  normal  trend 
of  the  Alps.  The  northern  or  Albula  range  separates  the 
waters  of  the  Rhine  from  those  of  the  Inn  and  Danube; 
on  the  southern  side  the  wild  Alps  of  the  Bernina,  13,294 
feet,  at  the  head-waters  of  the  Inn  and  the  Adda,  divide 
the  basin  of  the  Danube  from  that  of  the  Po. 

The  Northern  Chain,  though  occupying  the  second  rank, 
has  perhaps  a  more  controlling  influence  on  the  topography 
of  the  better  part  of  Switzerland  than  the  central  chain. 
It  follows  closely  the  long  valleys  of  the  Rhone  and  Rhine, 
and  terminates  where  these  two  streams  cut  transversely 
the  Alpine  chains.  Its  short  slope  is  turned  toward  them, 
and  its  long  slopes  toward  the  northern  plain.  Deep  trans- 
verse valleys  divide  it  into  three  groups,  closely  correspond- 
ing to  those  of  the  central  chain  :  Between  the  Rhone  ami 
Aar,  the  Bernese  Alps,  opposite  the  Pennine,  or  Alps  of 
Yalais ;  between  the  Aar  and  Rcuss,  the  Alps  of  Cri  and 
Cnterwald,  adjoining  the  Gothard  group  :  between  the  Reuss 
and  Rhine,  the  Glarides  or  Alps  of  Glarus,  opposite  the  Alps 
of  Grisons.  (1)  The  Bernese  Alps  are  the  largest,  and  by 
far  the  most  remarkable,  of  these  groups.  Beginning  with 
the  Dent  de  Morcles,  9639  feet,  near  the  Rhone,  they  increase 
in  elevation  toward  the  E..  through  the  Diablerets,  10,666 
feet,  and  the  Wildhorn.  10,722  feet,  to  the  magnificent  moun- 
tain-knot of  the  Bernese  Oberland,  whose  highest  peaks,  the 
Finster-Aarhurn.  14.o2f>  feet,  the  Aletschhorn,  13,803  leet, 
and  the  Jungtrau,  13,672,  arc  but  a  trifle  lower  than  Mont 
Blanc  and  Monte  Rosa.  Here  lie  the  lofty  snow-fields 
which  feed  the  glacier  of  the  Aar,  the  spot  of  Agassiz's 
classical  investigations:  that  of  Aletsch.  the  longest  of  the 
Alps  :  those  of  Grindelwahl.  whieh  extend  farther  than  any 
into  the  lower  cultivated  regions.  While  by  the  grandeur 
of  its  outlines  and  extent  of  its  glaciers  the  Bernese  Ober- 
land fully  equals  its  rivals,  it  surpasses  them  in  the  beauty 
of  its  cascades,  the  charm  of  its  lakes,  and  the  loveline--  of 
its  valleys.  (2)  In  the  middle  group,  which  appears  like  a 
continuation  of  the  Bernese  Oberland,  the  Alps  of  Cri  rise 
in  the  Schneestock  to  11,920  feet,  in  those  of  Unterwsdd 
the  Titlis  reaches  10,027  feet,  while  Filatus,  700;;  t'a:t.  and 
the  Rigi,  0^77,  with  their  comfortable  hotels,  are  placed 
on  the  border  of  the  plain,  like  observatories  in  front  of 
this  vast  curtain  of  snowy  heights.     (3)  In  the  group  of  the 
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GHarides  the  chain  of  the  Todi,  11,887  feet,  is  the  control- 
ling feature,  and  more  to  the  X.,  just  above  the  village  of 
i  i  lam.--,  the  Ularnisch,  9539  feet,  reaches  the  snow-limit. 
To  the  N.  K.,  between  the  lakes  of  Wallenstadt  and  Con 
stance  and  the  valley  of  the  Rhine,  an  isolated  group,  with 
the  chain  of  the  Churfirsten,  7565  feet,  and  the  Ben  tie, 
8215,  tills  the  greater  portion  of  the  cantons  of  St.  Gall 
and  Appcnzell. 

It  is  interesting  to  see  how  much  these  natural  dii  i  ioni 
have  influenced  the  formation  of  tin-  political  communities. 
Each  forms  the  centre,  or  the  whole,  of  one  or  men1  of  the 
twelve  Alpine  cantons,  as  any  map  will  show — Valais, 
Ticino,  Grisons,  on  the  S.  of  the  central  valley, and  on  the 
N.  Freiburg  and  Berne  on  one  side,  the  four  primitive  can- 
tons in  the  centre,  Glarus,  St.  Gall,  and  Appenzell  on  the 
other. 

A  striking  feature  of  the  Alps  is  the  great  depth  of  their 
indentations,  which  increases  both  the  facility  of  com- 
munication and  the  chance  for  cultivation.  The  bottom 
of  the  valleys,  like  those  of  Chamouni,  Zermatt,  Grindel- 
wald,  is  from  10,000  to  11,000  feet  below  the  neighboring 
peaks.  Deep  notches,  or  colst  out  down  to  one-half  the 
height  of  these  snowy  chains,  and  corresponding  to  the 
beads  of  transverse  valleys,  afford  a  comparatively  easy 
passage  from  one  side  to  the  other,  and  render  possible  the 
construction  of  highroads  between  the  opposite  slopes.  A 
carriage-road  crosses  the  main  chain  by  the  Siinplon,  6595 
feet,  leading  from  the  Rhone  valley  to  Lago  Maggiore  and 
Milan — a  masterpiece  of  engineering,  constructed  by  the 
order  of  Napoleon  I.  It  was  the  first  of  the  kind,  and  is 
Still  the  only  one  in  the  western  section.  The  St.  Gothard 
in:i'l,  tJ.V.l.")  feet,  le'tueen  the  Keuss  and  Ticino,  is  scarce!} 
less  remarkable,  and  the  only  one  crossing  both  chains  in 
the  central  knot  from  Lake  Lucerne  to  Lago  Maggiore.  In 
Western  Grisons  is  the  San  Bernardino  road,  6768  feet, 
from  the  Hinter  Rhein  valley  through  Val  Mibooco  to  Lago 
Maggiore,  and  more  to  the  E.  is  the  Spliigen,  6946  feet, 
from  the  same  valley  to  Lago  di  Como,  both  roads  lending 
through  the  fearful  gorges  of  the  Via  Mala.  Eastern  Gri- 
sons has  the  Julier  Pass,  7503  feet,  and  the  Albula,  7589 
feet,  from  the  Rhine  to  the  Upper  Engadine  ;  the  Maloggia, 
5912  feet,  leading  from  the  head  of  tho  Inn  valley  to  the 
Spliigen  road  and  Lago  di  Como;  and  the  IJernina  Pass, 
7644,  from  the  Engadine  to  the  Valtellina,  or  valley  of  the 
Adda.  In  addition  to  these  ten  passes,  line  military  roads 
have  lately  been  built,  connecting  the  Rhone  and  Rhine 
through  the  Furca  Pass,  7992  feet,  tho  valley  of  Urseren  and 
the  pass  of  Oberalp,  6732  feet,  opening  thus  an  uninterrupted 
carriage- travel  through  the  heart  of  the  Alps  from  one  end 
of  Switzerland  to  the  other.  Nor  did  the  enterprise  of  'he 
Swiss  stop  here.  A  proposed  railroad  through  the  Simplon 
having  failed,  [mother  more  central,  forming  the  most  direel 
communication  between  Germany  and  Italy,  has  been  traced 
through  the  St.  Gothard.  (See  St.  GOTHARD,  Tinnki, 
of.)  It  enters  the  mountain  at  (loscbcnen,  in  the  Reuss 
valley,  at  3650  feet  above  tho  sea,  and  emerge-  at  Airolo, 
3868  feet,  on  the  Italian  side,  thus  passing  2800  feet  below 
the  top  of  the  present  road.  The  tunnel  is  to  be  9  miles 
long,  the  longest  as  yet  attempted.  The  boring  advam  i 
at  the  rate  of  15  to  20  feet  a  day,  and  is  expected  to  be 
finished  within  a  lew  years.  Resides  these  grout  highways 
there  are  a  number  of  hridle-paths,  much  frequented  during 
the  good  season,  among  which  may  be  named  the  Great  St. 
Bernard,  si  HI  feet,  with  its  famous  hospice  and  benevolent 
monk-,  across  the  Pennine  Alps,  from  Marti  gov  to  Aostn  ; 
the  Lukmanier,  6292  feet,  E.  of  St.  Gothard,  from  the 
sources  of  the  Rhine  to  tho  Ticino;  the  Sanetsch,  7369 
feet,  from  the  upper  Sarine;  over  the  Bernese  Alps  to  the 
Valais;  the  picturesque  Gemmi,  7556  feet,  from  Lake 
Thun ;  and  the  (irimscl,  7103  feet,  from  the  Aar  to  the 
sources  of  the  I! hone. 

The  predominance  of  transverse  valleys  overtl which 

run  parallel  with  the  Alpine  ranges  is  a  marked  feature  of 
the  Swiss  Alps.  To  these  valleys,  which,  cutting  through 
all  secondary  chains,  open  the  shortest  way  to  the  heart  of 
the  snowy  region-,  the  alps  owe  most  of  the  beauties  which 
. ittraot  so  many  visitors.  Rapid  slopes,  foaming  torrents, 
wild  gorges  connecting  occasional  open  green,  Sa1  bottoms, 
perhaps  basins  of  former  lake-,  following  one  above  the 
other  as  resting-places  for  the  turbulent  waters  in  their  w  ild 
coarse  :  high  and  steep  walls,  enlivened  by  waterfalls ;  lakes 
with  the  vien  of  distant  buowj  peaks  in  the  background, — 
these  are  Boenes  found  in  all,  '"it  greatly  varied  in  eaoh, 
Tin-  valley  of  the  Aar,  with  its  celeb  ated  cascades;  of 
the  Reuss,  with  the  wild  scenery  of  the  Devil's  Bridge; 
of  the  Rhine,  with   the   stupendous   gorges   of  the   \  is 

Mala,— are  type.-  which  OUC€    --in  are  not   likeh    to  be  for 

gotten . 

The  geology  of  the  Swiss  Alps  is  a  complicated  problem 
not  yet  fully  sol*  ed.  As  b  general  fact,  we  may  accept  the 
results  of  the  latest  investigations  of  Prof.  B.  Studer,  and 


distinguish  a  central  zone  composed  ol  tinot 
mass oe  of  crystalline  rocks,  granite  gneiss,  and  crystalline 
slates,  Qanked  on  each  Bide  by  wide  chains  of  Secondary 
rocks  and  slates,  and  bordered  on  the  outside  bj  Tertiary 
oongl irato  -  and  sandstones.  The  Btrata  of  the  crystal- 
line rocks  are  i i'  or  lee  vertical,  often  assuming  b  fan- 
like expansion,  while  those  of  the  middle  chains,  on  both 
sides,  are  raised  against  and  around  them,  folded  and  con- 
torted, the  outside  Tertiaries  even  tinned  over,  all  bearing 
evidence  of  a  strong  lateral  pressure  by  which  they  seem 

to  have  been  upheaved.  I  if  the  six  crystalline  renin  ^  that 
Studer  counts  from  .Mont  Blanc  to  the  Rhsetic  Alps  the 
most  remarkable  is  that  of  the  Bernese  Oberland,  which 
extends  as  far  as  the  Glarides.     In  crossing  the  Alps  we 

pass  sueeessively  from  the  ymngOT  to  the  older  foi  mations, 

until  we  reach  the  central  /.one.  bej  ond  which  we  find  again 

the   same   formations  in  reversed  order.      Rich  as  the   Alps 

are  in  beautiful  and  rare  minerals,  they  are  i r  in  useful 

ones  and  mining  has  never  been  anywhere  extensively 
can  led  on. 

15.  The  Jurassic  Belt— fA«  second  physical  region — 
which  comprises  only  a  portion  of  thai  mountain-system, 
is.  in  structure  and  out  line,  a  complete  oontrasl  to  the  Alpine 
regi«»n.  Long,  uni form,  parallel  chains,  without  the  marked 
indentations  and  projecting  peaks  so  characteristic  of  the 
Alps,  intercept  open,  trough-like  valleys,  with  genl  e  ■ 
olivities.     The  general  system  deviates  slightly  to  the  V 

from  the  direction  of  the  Alps,  but  the   single  (bain-    t<  ud 

to  keep  in  parallelism  with  them.  This  structure  of  the 
dura  is  explained  by  assuming  that  ii  was  originally  a 
simple  plateau,  whose  southern  edge  has  been  folded  into 
long  ridges  by  successive  upheavals  of  the  Alps,  toward 
which  its  greatest  heights  and  steepest  Blopes  are  turned, 
while  the  altitudes  diminish  in  proportion  to  their  distance 
from  them.  The  highest  point.  I.e  i  ret  dels  Neige,  which 
is  in  the  French  Jura,  opposite  Geneva,  has  an  elevation 
of  5653  feet;  La  Ddle,  the  first  on  Swiss  territory, 
feet ;  the  Chasseron,  in  the  canton  of  Neufchatol,  5286  feet ; 
the  Hasenmatt,  in  Soleure,  1751  feet  :  the  Lageren,  in  Zu- 
rich, 2828  feet.  The  interior  valleys  communicate  among 
themselves  and  with  the  plain  l>\  deep  gorges,  called  -  ■' 
furnishing  on  escape  for  the  waters.  Some  are  ol  I 
size,  as  the  Val  de  Ruz,  Val  de  Travels,  in  Neufch&tel, 
2500  feet  high,  and  Val  Dele*mont,  in  the  Bernese  Jura,  1  00 
feet.  Their  moderate  elevation  permits  of  agriculture, 
while  the  higher  and  colder  valleys,  fikethoseof  LaChauxde 
Fonds  and  Locle,  over  3000  feet,  only  admit  of  grazing.  All 
the  Jura  mountains  are  made  up  of  B   series   of  Mesozoic 

limestones,  whose  geological   name.  , I .-  ,ie   formation,  is 

taken  from  them.     Along  their  has ly,  and  in  the  bottom 

id'  the  interior  basins,  layers  of  the  lower  Cretaceous  i 
arc  found  covered  over  \<\  more  recent  Tertiary  deposits. 
On  the  slope  looking  toward  the  Alps  are  spread,  up  to  an 
elevation  of  2300  feet,  a  vast  number  of  erratic  boulders 
of  Alpine  origin,  among  which  the  granites  of  Monl  Blanc 
and  the  rocks  of  the  Pennine  Alps  an.  the  most  abundant, 
some  of  them  reaching  a  Bize  of  20  by  10  feet  Large  rock- 
surfaces,  admirably  polished  and  striated,  indicate  the  work 
of  the  ancient  glaciers  which  once  covered  the  plain  of 
Switzerland  and  transported  to  the  Jura  these  debris  of 
of  the  Alps. 

C.  THE  Plain  of  Switzerland  is  the  third  physical  region. 
It  is  so  called  by  contrast  to  the  mountain-land,  but  is  in 

lea  lit  V   a    billy   plateau  of  OH   :i\  SrOgC  ele\  atom  of  1  100   feet, 

with  b  few  alluvial  plains.  It  has  o  gentle  inclination  from 
the  Alps  to  the  Jura,  and  another,  still  less  marked,  from 
the  S.  w.  to  the  X.  E.  along  tho  base  of  the  Jura,  <  In  both 
e\tremiiiis.  however,  the  lakes  of  Geneva,  1230  feet,  and 
Constance,  L306  feet,  mark  two  depressions  below  the  gen- 
eral level,  which  receive  tho  waters  of  the  Rhone  and  the 
Rhine.  The  basin  of  the  Lake  of  Geneva  is  separated 
from  the  general  plain  by  the  gentle  heights  of  the  Jorat, 
2500  feet;  that  or  Lake  Constance  by  the  billy  region  of 
Thurgovia.     This    past   region   was   in   geological   times 

OOVered    With    waters    which     haVC    left    deep    deposits    of  a 

soft  greenish-graj  sandstone,  called  molaesi ,  full  of  fo 

mostly  "1  marine  origin,  and  Used  extensively  for  boilditiL,' 
purposes.      These   strata,  whieb  belong    to  the  middh 

tiary  age,  have  been  laid  bare  bj  the  last  upheaval  of  the 
UpS,  and  raised  in  their  neighborhood  to  bills  Ol  21  00  and 

:; feet  elevation. 

The  river  syslem   "f  Switzerland    phows    :i    ron 
symmetry  of  arrangement,  which  is  but  the  i 
of  the  regularity  of  the  physical  structure  above  dc     ibod. 
I  rom  the  central  swell  of  the  St  Gothard  and  il 
the  Rhine  and  the   Rhone  How   in  opposite  dire 
tween  the  two  main  chains.     At  about  the  same  d  stance 
from  their  source  each  quil    the  valley  to  cross  the  northern 
ohain  at  right  angles     the  Rhine  to  i  nter  Lake  I 
the  Rhone,  the  Lakeof  Genci  a.     Leai  ing  I   iki 
the  Rhine  runs  to  the  fl  .,  formln  ■  jt       -  low  Schafl  ho 
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the  celebrated  Rheinfall.  the  Niagara  of  Europe.  Further 
it  gathers  in  it-  i  qui  se  most  of  the  water-  of  Switzerland, 
ami  turning  suddenlj  to  the  X.  at  Bale,  carries  them  to  the 
North  Sea  and  the  Atlantic,  [fisuiog  pure  and  clear  from 
Lake  Geneva,  the  Rhone,  alter  receiving  it^  main  tributary, 
the  Arve,  from  Mont  Blanc,  crosses  the  chain  of  the  Jura 
at  the  Perte  du  Rhone,  where  it  disappears  for  a  short  dis- 
b,  and  "  seends  by  rapid  strides  to 
the  Mediterranean.  From  the  same  Gothard  region  How 
four  ol  -  the  Aar  and  Reuse  to  the  N.,  the  Tioino 

and  losa  i"  the  S. — which,  placed  two  by  two  opposite 
.■die:-,  complete  the  symmetrical  arrangement  of  this 
remarkable  hydrographie  centre.  On  the  northern  slope 
the  Aar  drains  the  Bernese  Oberland,  the  Reuse  the  Alps 
of  the  four  primitive  cantons:  on  the  southern,  the  Tosa 
and  the  Tieino  drain  the  Gothard  Alps.  All  these  streams, 
like  the  Rhine  and  Rhone,  before  entering  the  plain,  pour 
their  turbid  waters  into  deep  lakes,  from  which  they  Mow 
out  pure  and  transparent.  The  Aar  tills  the  Lake  of  Brienz, 
1857  feet  in  altitude,  and  the  Lake  of  Thun,  1350  feet;  the 
Reuss,  the  quadruple  lake  of  Lucerne.  1434  feet:  the  Tieino 
and  Tosa,  the  long  and  deep  trough  of  Lago  Maggiore,  646 
feet.  The  two  extreme  divisions  of  the  northern  chain 
have  also  each  their  river.  The  Linth  gathers  the  waters 
of  the  Glarides  and  of  Lake  Wallenstadt,  1394  feet,  and 
forms  the  Lake  of  Zurich,  1342  feet,  from  which  it  issues 
at  Zurich  under  the  name  of  Limmat.  The  Sarine  leads 
the  waters  of  the  Bernese  Alps  through  Freiburg  into  the 
Aar.  The  Finmc.  the  Suhr,  the  Glatt,  and  the  Thur,  all 
of  third  rank,  rise  in  the  border  Alps.  All  these  streams 
follow  the  general  slope  of  the  plain  toward  the  Jura;  but 
the  most  important  is  the  Aar.  Reaching  the  base  of  the 
Jura  near  the  Lake  of  Bienne,  it  turns  at  right  angles,  and, 
continuing  its  course  along  that  chain,  receives  all  the 
waters  of  the  central  plain,  including  those  of  the  lakes  of 
Neulchatel,  L427  feet,  Morat  anil  Bienne,  1424  feet,  and, 
uniting  with  the  Reuss  and  Limmat,  carries  them  by  a 
single  channel  to  the  Rhine  through  the  last  spurs  of  the 
Jura. 

The  second  great  hydrographical  centre  is  found  in  the 
Alps  of  Grisons,  in  the  Upper  Kngadine,  where  the  waters 
of  the  Rhffltic  Alps  flow  through  the  Inn  and  the  Danube 
into  the  Black  Sea:  through  the  affluents  of  the  Hinter  Rhein 
to  the  Atlantic:  through  the  Maira,  Lago  di  I'miio,  699 
feet,  and  the  Po,  to  the  Adriatic.  Thus,  little  •Switzerland, 
thanks  to  its  commanding  position  in  the  midst  of  the  con- 
tinent, sends  to  all  the  seas  surrounding  Western  Europe 
the  waters  flowing  from  its  everlasting  stores  of  ice  and 
snow. 

Climate, — In  a  country  where  the  differences  of  altitude 
are  so  considerable  the  temperature  and  moisture  of  dif- 
ferent places  vary  greatly,  according  to  their  elevation  and 
physical  situation.  We  can  here  give  only  a  few  general 
features  more  especially  applicable  to  the  central  plain, 
which,  containing  the  greater  part  of  the  cultivated  land, 
is  the  most  important.  For  the  mountainous  parts  the 
diflerence  in  the  character  of  vegetation  and  culture  will 
express  more  clearly  than  an  array  of  figures  the  differences 
of  climate  due  to  altitude.  Under  the  general  influences 
which  make  Europe  the  warmest  of  the  temperate  conti- 
nents, the  climate  of  Switzerland  is  milder  than  that  of 
any  mountain-country  in  the  same  latitude,  while  the 
quantity  of  rain  is  rather  above  the  average.  This  is 
shown  by  the  following  table,  which  gives  the  average 
temperature  of  the  year  and  the  warmest  and  coldest 
months,  together  with  the  average  amount  of  rain  in 
inches,  at  the  following  cities  of  the  plain  : 


Places. 

Latitude. 

Altitude. 

Temperature. 

Amount 

of  raiu 

in  inches. 

January, 

July. 

Year. 

46.12 
I7.ll 
46.51 
47.23 

47.34 

1250 
1600 
1770 
1350 
900 

31.5 
32.3 

26.9 
29.2 
33.0 

65.4 
66.5 
62.6 
65.7 

66.4 

48.5 
49.0 

46.0 

48. 

49.1 

32 
33 
46 
33 
25 

Nt'lll'rh.it.  !. 

Bale 

This  shows  that  Geneva,  though  1300  feet  above  sea-level, 
and  nearly  4°  of  latitude  farther  X..  has  an  annual  tem- 
perature equal  to  that  of  Boston,  with  cooler  summers  and 
milder  winters.  The  extremes  of  temperature  seldom 
exceed  90°  or  fall  below  10°.  The  spring  i,  early  and 
pleasant;  the  first  flowers  appear  in  March,  and  May  is 
the  month  of  roses.  The  summer  has  frequent  rains:  Sep- 
tember is  .dear  and  mild,  but  inO  I  ■"■  ,  the  weather  begins 
to  be  raw;  November  and  December,  however,  are  often 
quiet  and  warm  in  the  heights,  while  the  plain,  and  espe- 
cially the  lake  region,  is  covered  with  a  thick  layer  of  foe, 
which,  seen  from  the  Jura,  appears  like  a  vast  sea  of  clouds 
studded  with  islands  and  bordered  by  the  glistening  chain 
of  the  Alps.  The  quantity  of  rain  in  the  plain  is  rather 
greater  than  in  the  neighboring  portions  of  France  and 


Germany — 33  inches  against  25 — and  increases  near  the 
mountains.  It  is  46  inches  in  Berne,  and  on  the  southern 
slope  of  the  Alps,  which  is  struck  by  the  warm  S.  wind,  it 
sometimes  reaches  even  a  considerably  higher  figure.  The 
prevailing  w  inds  are.  as  in  all  Europe,  the  alternate  normal 
equatorial  and  polar  currents — the  first,  from  the  S.  W., 
warm  and  rainy:  the  other,  called  the  Biee,  from  the  X.  E., 
cold  and  dry.  A  peculiar  wind  called  the  Foot,  felt  espe- 
cially in  the  eastern  part  of  Switzerland,  and  more  frequent- 
ly during  the  winter,  is  noted  for  its  great  heat  and  dryness, 
flowing  from  the  S.  across  the  Alps,  and  descending  with 
great  fury  along  the  northern  valleys.  Its  origin  is  dis- 
puted, some  taking  it  for  the  sirocco  of  the  Mediterranean, 
others  believing  it  to  be  a  part  of  the  returning  trades. 
Under  its  influence  the  snows  of  the  mountains  melt  with 
such  rapidity  as  to  cause  the  most  destructive  inunda- 
tions. 

The  various  zones  of  vegetation  which  can  be  distinguished, 
from  the  lowest  valleys  to  the  limit  of  permanent  snow, 
are — (1)  Thv  lower  region,  comprising  all  the  central  plain 
and  its  lower  hills,  and  extending  from  700  to  200(1  feet 
above  sea-level.  It  is  the  zone  of  deciduous  trees,  the 
chestnut,  walnut,  oak,  and  beech,  and  of  the  vine.  Here 
the  cultivation  embraces  all  the  European  grains,  including 
even  maize  to  a  certain  extent.  Extensive  vineyards  along 
the  borders  of  the  lakes  of  Geneva  and  Neufchatel  produce 
wines  of  considerable  reputation.  The  wines  of  Eastern 
Switzerland  are  less  esteemed.  All  the  fruits  of  temperate 
latitudes  grow  abundantly,  and  acquire  in  the  Jura  a  rare 
degree  of  excellence.  In  the  southern  valleys  the  fig  and 
the  olive  flourish  :  chestnut  forests  are  abundant,  and  vine- 
yards rise  from  500  to  TOO  feet  higher  than  on  the  north- 
ern slopes.  To  this  zone  belongs  the  central  plain,  which 
is  the  great  agricultural  region,  the  richest  and  most 
cultivated,  as  well  as  the  most  populous,  of  Switzerland. 
Here  also  we  find  all  the  great  cities,  which  are  either  sit- 
uated at  the  outlet  of  the  Alpine  valleys  and  lakes,  as 
Geneva,  Berne,  Lucerne,  and  Zurich,  or  along  the  base 
of  the  Jura,  as  Neufchatel,  Soleure,  and  Aarau.  (2) 
The  second  region  is  that  of  the  lower  mountains,  from 
2000  to  4000  feet.  In  the  lower  half  the  hardier  deciduous 
trees,  such  as  the  beech,  ash,  and  maple,  are  still  abundant, 
and  the  cereals  ami  hardy  fruits,  apples,  pears,  and  plums, 
are  cultivated.  In  the  upper  halt,  comprising  the  higher 
valleys  of  the  Jura  and  the  lower  Alps,  spruce  forests,  ex- 
tensive pastures,  and  a  scanty  cultivation  of  oats  and  barley 
are  characteristic.  (3)  The  sub- Alpine  region,  or  zone  of 
conifers,  extends  from  4000  to  5500  feet  on  the  X.,  and  from 
4000  to  6000  feet  on  the  S.  It  com]. rises  the  middle  Alps, 
and  its  upper  limit  is  also  that  of  the  growth  of  trees.  The 
forests  are  composed  of  spruce,  larch,  and  in  its  highest 
parts  the  alpine  form  of  the  Piutte  cembra  is  characteristic. 
Here  agriculture  ceases,  but  the  rich  grassy  pastures  of  the 
Alps  begin,  on  account  of  which  this  region  is  often  called 
'■  the  Cattle  Alps."  or  similar  names.  In  it  are  also  found, 
mostly  in  Grisons,  the  highest  permanent  villages.  Silva- 
plana,  at  the  sources  of  the  Inn,  lies  at  595S  feet;  Bivio, 
in  Val  Oberhalbstein,  at  5827:  Cresta,  in  Val  Avers,  at 
6365  feet  above  the  sea.  (4)  The  Af/iine  r--/ioii,  from  the 
limit  of  trees,  6000  feet,  to  the  limit  of  permanent  snow, 
9000  feet,  begins  by  a  zone  of  shrubs,  reaching  to  7000  feet, 
among  which  the  lovely  Alpine  roses  (  Rhododendron  ft  r- 
mgineum  and  kirautum ).  the  creeping  azaleas,  junipers, 
willows,  and  alders  are  the  most  conspicuous.  The  rich 
pastures  of  the  preceding  region  are  replaced  by  a  short, 
thick,  aromatic  turf,  growing  in  isolated  patches  on  the 
surface  of  the  rocky  soil,  and  studded  with  the  short- 
stemmed  and  brilliant  flowers  which  make  the  charm  of 
the  tiny  Alpine  flora.  But  soon  these  humble  shrubs  also 
disappear,  and  leave  the  entire  field  to  those  puny  rep- 
resentatives of  the  vegetable  world  which  grow  among 
.every  heap  of  debris,  in  every  nook  and  crevice  of  rock 
where  a  scanty  soil  can  lodge,  or  spread  on  every  tuft  of 
verdure  their  bright,  well-nigh  stemless.  corollas.  The  deep- 
blue  gentianas,  the  sky-colored  myosotjs,  the  light-pink 
Si/>  n<  iirau'lis,  the  delicate  purple  SoldantUn  alpina}  and 
over  200  other  species,  grow-  to  the  very  edge  of  perpetual 
snow,  and  even  far  above, to  lO.Oiin  and  11, 0H0  feet,  on  the 
bare  rocks  too  precipitous  to  retain  snow  on  their  slopes. 
The  nimble  chamois,  the  steinbock,  or  rock-sheep,  now 
nearly  extinct,  the  lammergcyer,  or  large  eagle,  the  formid- 
able enemy  of  the  Iamb,  the  sleepy  marmot,  arc  the  repre- 
sentative animals  of  the  Alpine  region.  (5)  Th>:  region  of 
pi  rpt  tualenow  in  the  Alps  is  broader  and  more  c  x  ten  sive  than 
in  any  other  mountain-system  of  Europe.  Its  lower  limit  is 
found  in  the  Bernese  Alps  at  SS00  feet  of  altitude:  in  the 
Grisons,  at  9200  to  9400  feet  :  on  the  southern  slope  it  rises 
to  '.Hum  ami  '.tsnn  feet.  There  is,  therefore,  even  in  mid- 
summer,  an  uninterrupted  zone  of  snow  from  6000  to  70i>0 
feet  high,  such  as  is  offered  by  no  other  mountain-chain, 
neither  on  the  continent  of  Europe  nor  on  that  of  North. 
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America,  occupying  a  large  portion  of  the  Swiss  territory. 
From  the  lower  limit  of  theae  vast  snow-fields  long  streams 
of  ice,  which  are  but  a  mode  of  melting  of  the  snow,  the 
glaciers,  pass  through  the  several  zones  of  vegetation  just 
described,  ami  reach  in  the  glaciers  of  Grindelwald  within 
8000  feet  of  the  level  of  the  sea.  In  a  Bingle  'lav'--  walb 
the  traveller  may  thus  pass  from  thecold  but  brilliant  abode 
of  everlasting  winter,  through  all  the  intermediate  Steps, 
marking  as  many  different  climates,  to  the  evergreen  region 
of  an  almost  perpetual  summer,  ami  admire  under  the 
shade  of  the  olive  and  the  tig  tier  the  Alpine  rose  which  he 
plucked  the  same  morning  at  the  foot  of  the  snow-fields. 
These  are  the  contrasts  which  lend  so  much  charm  to  the 
Alpine  scenery  and  make  it  without  rival.        A.  Gcyot. 

Switzerland,  History  of.  The  most  ancient  records 
of  the  inhabitants  of  Switzerland  are  found  in  the  prc-his- 
toric  implements  and  traces  of  ancient  lake  dwellings  in 
most  lakes  of  that  country.  The  constructions  of  the 
lake-dwellers  seem  to  indicate  that  their  builders  were  of 
Asiatic,  origin.  lint  who  were  those  who  erected  them? 
Bid  they  belong  to  one  and  the  same  people'/  How,  when, 
and  by  whom  were  they  exterminated  ?  These  are  ques- 
tions which  may  remain  unsettled  for  ever.  Like  struc- 
tures have  been  found  in  other  places  X.  and  S.  of  Switzer- 
land, but  nowhere  in  BO  great  a  number.  It  is  remarkable 
that  no  human  debris  was  discovered  among  the  thousands 
of  specimens  of  workmanship  left  by  that  ancient  people. 
The  Ilelveti  were  thus  not  tin-  first  inhabitants  of  Switz- 
erland, but  they  are  the  first  whose  name  has  been  trans- 
mitted to  us  by  history.  Situated  as  they  were  between 
the  Romans  and  the  (Jcrmanic  tribes  of  the  North,  which 
were  incessantly  endeavoring  to  open  their  way  toward 
better  climates,  the  Ilelveti  had  to  suffer  from  both  theso 
neighbors,  ami  their  mountains  and  valleys  had  to  witness 
many  a  battle.  The  Ilelveti  made  several  attempts  to 
leave  such  an  unsafe  country  and  to  establish  themselves 
to  the  westward,  but  they  continually  found  either  the 
Gauls  or  the  Roman  armies  to  stop  them.  They  always 
fought  with  great  valor,  and  even  onee  compelled  the 
Romans  themselves  to  pass  under  the  yoke.  But  what 
could  a  small  tribe  do  alone  against  a  powerful  enemy 
always  able  to  send  new  armies  into  the  field?  The  Ilel- 
veti, notwithstanding  their  valor  and  partial  successes, 
were  on  all  occasions  compelled  to  fall  back  to  their  moun- 
tains. They  once  had  the  temerity  to  attack  Caesar's  army 
in  a  place  near  the  Rhone,  at  the  outlet  of  this  river  from 
the  Lake  Lemannus.  Here,  again,  they  wero  overpowered 
by  the  legions  of  the  mighty  Romans,  their  military  tac- 
tics, and  their  superior  discipline.  The  remainder  of  the 
tribe  of  the  defeated  Ilelveti  were  forced  to  retreat,  and  to 
repair  again  to  their  valleys.  After  this  they  received  the 
name  of  "confederates"  from  the  Romans,  who  assured 
them  of  their  protection.  The  duty  of  the  Ilelveti  was  now 
to  form  a  bulwark  on  behalf  of  Rome  against  the  Germans, 
and  their  country  became  a  Roman  province.  The  E.  was 
occupied  by  the  Rhffiti,  the  S.  by  the  Pennini,  the  centre 
by  the  Ilelveti  proper,  and  their  next  neighbors  W.  were 
the  Sequani,  belonging  to  the  (Jauls. 

The  time  came,  however,  when  the  Romans  had  to  with- 
draw their  forces  ami  make  room  fur  other  invaders,  the 
Ostrogoths,  the  Alemans,  the  Rurgundians,  and  the  Franks, 
who  occupied  Switzerland  up  to  879,  the  date  of  the  foun- 
dation of  the  first  kingdom  of  Burgundy.  The  last  of  the 
Burgundian  kings  parted  with  his  sovereignty  in  favor  of 
the  emperor  Conrad  II.  in  the  year  1010,  so  that  the  greater 
part  of  what  is  now  Switzerland  was  placed  under  the  imme- 
diate rule  of  the  emperors.  At  the  beginning  of  the  twelfth 
century  the  emperor  granted  to  the  dukes  of  Ziihringen,  as 
Vassals,  lies  ides  many  other  lands,  the  greater  part  of  Western 
Switzerland  and  the  Lesser  Burgundy.  At  the  death  of  the 
last  Ziihringen  (1218)  Switzerland  was  again  put  under 
the  paramount  authority  of  the  emperor,  who,  however, 
conferred  several  parts  thereof  on  other  vassals,  whom  the 
Swiss  were  not  always  ready  to  acknowledge  as  their  lords. 
The  Swiss  were  willing  to  submit  themselves  to  the  em- 
perors as  their  paramount  bods,  but  bore  uneasily  the  rule 
of  the  imperial  vassals.  The  latter  were  sometimes  at 
war  with  each  other.  The  leagues  of  these  nobles  in- 
duced the  .Swiss  communities  to  form  like  associations: 
the  three  forest  cantons,  I'ri.  Schwytz,  and  [Jnterwalden, 
formed  such  a  league  in  1291,  which  was  indeed  the  nu- 
cleus of  the  twenty-two  cantons  of  the  present  eunlVdera 
tion. 

The  house  of  Hapsburg,  which  had  been  instituted  by 
the  duke  of  Ziihringen  protector  of  the  "  Lands  " — for  such 
the  forest  cantons  were  called — attempted  to  increase  their 
rights  and  domains;  the  Lands  opposed,  and  tried  in 
their  turn  to  free  themselves  from  the  dominion  of  the 
bouse  of  Hapsburg.  The  Swiss  were  successful,  but  did 
not  conquer  their  liberty  without  many  an  encounter  op 
battle.     The  league  of  tho  SwiflB  of  1291  was  renewed  in 


1313,  after  the  famous  battle  of  Morgarten,  gained  by 
them  over  the  Austrians,  and  which  has  been  called  the 
Thermopylae  of  Switzerland.  In  the  western  part  of  that 
country  the  bouse  of  Savoy  had  an  authority  almosl  as  con- 
siderable as  that  of  Hapsburg  in  the  centre  and  the  E.: 
but  in  the  first  part  of  the  fourteenth  century  the  in  flu  m  i 
of  both  these  houses  began  to  decline.  In  L336  the  3i 
again  routed  the  Austrian e  at  Bempach.  Tliepcri.nl  from 
L412  to  1431  witnessed  the  annihilation  of  the  Austrian 
power  and  the  undermining  of  tin-  house  of  Savoy,  which 
was  to  lose  all  in  domain-  in  Switzerland  at  the  time  of 
or  after  the  Reformation.  In  the  fifteenth  century  the 
Swiss,  .still  victorious,  had  again  t - »  fight  several  battles 
with  foreign  armies — the  Armagnacs,  undei  Louis  XI.,  at 
St.  Jacob,  near  Bale,  in  1  III,  and  the  veteran  troops  of 
Charles  the  Hold  of  Hurgundv,  at  (Jrandson  and  .Morat,  in 

lire. 

Another  period  of  tin-  history  of  Switzerland  extendi  to 
1643.  It  witnessed,  first,  the  extinction  of  the  last  re  tige 
of  the  bouse  of  Savoy  and  the  establishment  of  the  prin- 
ciples of  the  Reformation.  This  was  a  period  of  intestine 
wars  with  the  aristocratic  element,  which,  combining  with 
the  eceiesi;i,-tic;ii  lord-,  invoked  in  their  bi  half  the  privi- 
leges they  had  obtained,  many  of  them  a-  far  bach  at  the 
twelfth  century.  Treating  the  country  people,  the  peat  i 
as  subjects,  the  latter  were  generally  reduced  to  silence 
during  these  wars,  ami  it  required  on  the  part  of  the  latter 
renewed  efforts  during  several  centuries  before  they  were 
put  on  the  finding  of  a  perfect  equality  guarantied  by  con- 
stitutions. Throughout  the  same  period  religious  wars  took 
place  between  the  Roman  Catholics  and  the  Reformers — 
wars  in  which  the  former  were  sustained  by  France.    These 

wars  were  nut  terminated  before  the  beginning  of  the  eigh- 
teenth century.  The  followers  of  both  faiths  are  now  living 
on  an  equal  footing,  and  have  their  respective  rights  se- 
cured; wnioh  docs  not,  however,  prevent  majorities  from 
sometimes  laying  a  heavy  hand  on  minorities.  Alter  each 
of  the  religions  wars  treaties  of  peace  were  made,  but  peace 

did  not  return.  The  Thirty  Years'  war  nearly  put  an  end 
to  the  Swiss  confederation.  Happily  for  her,  the  Treaty 
of  Westphalia  (1648)  declared  Switzerland  independent  of 
the  German  empire. 

Up  to  tho  time  of  the  death  of  Louis  XTV.  the  greatest 
disorder  existed  in  Switzerland,  and  this  disturbed  condi- 
tion of  things  continued  until  the  outbreak  of  the  French 
revolution,  the  principles  of  which  gained  ground  easily  in 
Switzerland.  The  number  of  malcontents  increased,  and 
the  Swiss  were  to  he  seen  in  opposing  arm  if  s.  The  mighty 
canton  of  Berne,  the  largest  of  the  states,  fought  valiantly 
to  the  last  against  the  new  ideas  and  the  foreign  republican 
armies,  but  without  success,  for  she  was  overpowered.  Tims, 
Switzerland  fell  into  the  hands  of  foreigners,  sustaining 
within  an  anti-national  party.  She  was  to  be  converted 
into  a  republic,  "one  and  indivisible,"  according  to  the  ^  iewa 
of  the  French  Directory.  This  lasted  four  long  years.  To 
that  form  of  government  succeeded  a  sort  of  league  b 
upon  federal  principles.  Under  this  constitution  Switzer- 
land recovered  an  appearance  of  peace,  but  the  mediator 
of  that  "mediation  act"  (Feb.  13,  1803)  was  a  mighty 
neighbor  and  a  despotic  ruler.  The  mediation  lasted  ten 
years,  and  came  to  an  end  at  the  fail  of  the  French  empire. 

Then  Switzerland  threw  herself  into  the  arm-  of  the  Holy 

Alliance.  The  European  reaction  against  Prance  took 
place,  and  Switzerland  had  to  participate  in  ii  ;  ber  soil  was 

invaded  by  the   allies,  as  it   had  fern    so   often    and  BO  long 

by  the  French  armies.     By  the  I  iongress  of  Vienna  (1815 

her  independence  was  again  acknowledged  and  guarantied. 

The  ,-pirit  of  self  preservation  and  sense  of  dignity  devel- 
oped themselves  in  Switzerland,  and  row  efforts  wero 
made  to  give  the. country  a  stronger  and  more  independ- 
ent basis.  Switzerland  was  led  to  it  by  new  internal  dis- 
turbances  and  external  urrences  notably,  the  revolu- 
tions in  Prance  in  1880  and  I  sis.  Constitutions  were 
framed,  one  alter  the  other,  more  on  the  basis  of  political 
theories  than  on  the  practical  development  of  history.  The 
last  constitution  votea  by  the  people  bean  the  date  of  May 
29,  1874. 

If  Switzerland  has  been  for  a  very  longtime  suffering 
from  want  id"  a  sufficiently  central  power,  it  is  ol»\  tOUS  that 
tin   tendenoy  of  our  age  is  to  increase  that  cent  nil  i /at 
tho  detriment  of  the  sovereignty  Of  the  canton-.      II 
the  danger   tor   that    intrv,  as   well   as   for   other   federal 

atates.      In    isul'  a  delegation  was   Bent  to    Pari*  to  ask 

the  Fiist  Consul's  opinion  as  to  the  form  which  should  be 
given  to  a  new  constitution  \\  hieb  Switzerland  had  in  view* 
lli^  answer  was.  ••  Nature  made  you  to  be  a  federatii  i  state: 
no  reasonable  man  attempt-  to  conquer  nature."     A  true 

word,  indeed,  but   how  many  time-  did  he  observe  hi-  pre- 

oept  p  Gborqh  a.  M  \  i  ii  i  . 

Switzerland,  Statistic*  of.    Switzerland  com 

according  to  the  census  of  1870,  of  the  following  cant  ■■ 
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Duringthe  f  u  tin-  movement  of  the  population  com- 
prise I  18,610  in;,  100  births,  72,838  deaths;  dur- 
ing 1871,  19,514  marriages,  81,629  births,  77,998  deaths. 
The  emigration  to  America  averaged  From  186S  to  1872, 
year;  in  1873  it  amounted  to  4957,  in  1874  to  2672. 
Tlie  cant  ins,  however,  "1  fjri,  Freiburg,  Solothnra,  Vaud, 
and  Geneva  are  not  included  here,  as  they  give  no  record 
ol  emigration.  In  1870,  94.3  per  cent,  of  the  population, 
'.  were  natives;  ■>. 7  per  cent.,  or  150,907,  were 
foreigners.  The  foreigners  comprise  1  62,228  Frenchmen, 
57,245  Germans,  1  -^ .  i » ~ : *.  Italians,  5872  Austrian*.  360  Him- 
garians,  2297  Englishmen,  1599  Russians,  1404  Americans, 
492  Belgians,  349 Spaniards, 260  Hollanders, 93  Han--.  L23 
Swe  lee  in  I  Norwegians,  389  from  other  countries, and  123 
of  unknown  birth.  German  was  spoken  in  384,538  house- 
hold. French  in  133,575,  Italian  in  30,079,  llotnanshin  8778. 
I  institution  of  Aug.  7.  1815,  was  supersede  1  by  a 
new  one  Sept.  12.  1848,  of  which  a  revision  was  adopted 
May  29,  1874.  Acoording  to  this  revised  constitution,  the 
legislative  power  of  the  government  of  the  federal  republic 
i-  w-tcd  in  the  federal  assembly,  consisting  of  the  national 
C  nm  il  and  the  council  of  stafes.  The  national  council  is 
formed  of  delegates  elected  by  the  people  at  large,  one  for 
eaeh  20,000  souls  :  bo  that,  according  to  the  census  of  1870, 
the  assembly  consisted  of  135  members.  Every  voter,  not 
a  clergyman,  is  eligible.  The  council  of  states  consists  of 
44  members,  each  canton  sending  2.  Besides  its  legis] 
power,  the  federal  assembly  has  the  right  to  make  treaties 
and  alliances  with  foreign  powers,  declare  war  and  conclude 
peace,  take  measures  for  neutrality  or  intervention,  sanction 

institutions  of  the  cantons,  etc.:  but  all  fc  leral  laws 
and  all  general  measures  in  which  the  whole  confederacy 
is  concerned,  and  which  are  not  of  a  pressing  nature,  are 
subject  to  a  popular  vote  on  the  demand  of  30,000  voters  or 
-  G  bntons.  The  executive  power  belongs  to  the  federal 
council,  whose  seven  members  are  chosen  by  the  federal 
assembly  for  three  years  from  among  the  whole  mass  of 
citizens  eligible  to  the  national  council.  More  than 
one  member,  however,  cannot  be  chosen  from   the  same 

n,  and  no  member  can  hold  any  other  office  either  in 

the  confederacy  or  in  any  single  canton,  nor  can  he  carry 

on  any  business.     The  president  of  the  federal  council,  who 

|  res    lent  of  the  confederacy,  is  chosen  by  and 

ig   the   members  of  the  council  for  one  year,  and  he 

-elected  until  after  the  intervention  of  one  year. 

The  federal  court  consists  of  \t  members  and  1)  substitutes 

chosen  by  the  federal  assembly  fir  six  years.     Under  its 

jurisdiction  belong  all  cases  between  the  confederacy  and 

intons,  between  canton  and  canton,  between  the  con- 
federal antons  on  the  one  side  and  a  corporation 
or  private  indivi  lual  on  the  other,  etc.  The  cantons  have 
eaeh  its  own  constitution,  and  form  23  republics,  with  25 
different  constitutions,  Bile,  Dnterwalden,  and  Appenzell 
being  each  dividi  institutions  range 
from  purely  democratic  to  perfectly  representative  sys- 
tems, but  each  constitution  in  :  ned  by  the  fed- 
eral assembly  before  it  can  come  into  force.  Ecclesiastical 
authorities  arc,  in  the  Reformed  Churob,  the  synods,  as- 
semblies of  the  whole  clergy;  and  at  their  side  stands  in 
each  canton,  as  the  highest  administrative  authority,  an 
ecclesiastical  council — in  Geneva  a  con  sistorium.  The  Ro- 
man Catholic  Church  has  .3  bishoprics — Bale  (residence. 
Solothurni.  Chur,  Lausanne-Geneva  (residence,  Freiburg), 
St.  Gall,  and  Sion. 

"ii  the  npations  of  the  inhabitants  the  mountainous 

character  of  the  country  exercises  great  influence.     71  per 


cent,  of  the  soil  i?  unproductive.  69  productive;  10  are 
covered  with  forest,  from  35  to  38  are  mea.dows  and  pas- 
tures. Only  the  cantons  of  Bale  (country  I,  Lucerne.  SehalT- 
hausen,  Solothurn,  Xhurgau,  and  Zug  produce  more  grain 
than  they  use:  those  of  Aurguu,  Heine,  Freiburg.  Vaud, 
and  Yalais  produce  just  enough  for  home  demand  :  but  the 
other  cantons  must  import  grain.  The  total  production  of 
grain  averages  annually  5,000,000  hectolitres;  that  of  po- 
tatoes, 9,000,000.  The  production  of  fodder  is  very  con- 
siderable,   and    is    estimated    at    an    annual    average    of 

15,1 ,000  CWtS.     The  cultivation  of  vines,  fruit  trees,  and 

garden-plants  is  flourishing.  The  cattle-breeding  is  cele- 
brated.    On  Apr.  21.  1866,  the  country] essed  993,291 

cattle,  mostly  of  excellent  breeds,  100,024  horses,  375,482 
sheep.  An  important  source  of  wealth  is  the  exportation 
j  of  wood.  The  products  of  the  chase  arc  of  small  import- 
ance, but  fishing  is  carried  on  with  great  success.  Mining 
yields  no  great  profit :  the  country  is  poorin  metals.    About 

600.000  ewts.  of  salt  are  annually  raised,  and  much  build- 
ing-stone is  quarried.  Mineral  springs  are  numerous.  The 
manufacturing  industry  is  very  considerable,  especially  of 
cotton,  which  employs  about  70.000  hands  and  has  its  cen- 
tre at  Zurich — silk,  straw  goods,  leather,  paper,  wooden- 
ware,  machinery,  watches,  jewelry,  etc.  Watches  are  made 
especially  at  Geneva  ami  Neufchatel — more  than  1,000,000 
a  year.  The  manufacture  of  embroidery  flourishes,  espe- 
cially in  St.  Gall  and  Appenzell ;  that  of  silk  ribbon  in 
Bale,  Aargau,  Berne,  and  Thurgau.  The  commerce  is  al>o 
important:  its  transactions  amount  to  about  1,300,01 
francs  a  year.  The  principal  articles  of  export  are  cotton 
and  silk  goods,  watches,  and  cheese:  those  of  importation, 
raw  cotton  and  silk,  iron,  grain,  and  colonial  products. 
There  exist  no  official  records  of  the  commercial  transac- 
tions, but  the  value  of  exports  is  estimated  at  about 
300, 000, 00(1  francs  :  that  of  imports  at  about  the  same  :  and 
that  of  the  transit  traffic,  which  is  very  important  on  ac- 
count of  the  central  position  of  the  country  between  Ger- 
many, Italy,  and  France,  at  about  MHO, 000,000  francs.  In 
Oct.,  lo7."».  there  were  2000  kilometres  of  railway  in  opera- 
tion :  all  the  lines  are  private.  In  1874  the  post-office  com- 
prised 742  bureaus,  1916  stations,  anil  30  agencies  in  for- 
eign countries,  and  carried  63,252,884  letters — namely, 
48,519,764  domestic  and  14,733,120  international — besides 
30, 623. 445  domestic  papers  and  2,027,899  from  Germany  and 
Austria.  Receipts,  14,465,622  francs:  expenses,  13,932,545 
francs.  At  the  end  of  1874  the  telegraph  had  813  public 
and  84  railway  stations.  At  the  end  of  ls7o  it  comprised 
5843  kilometres  of  lines,  14,169  kilometres  of  wires,  and 
715  stations.  In  1874  it  carried  2,652,104  despatches — 
namely.    1,846,898    domestic.    .302,203    international,    and 

210.001  transit — besides  b^^b  government  despatches. 
Receipts,  1,855,813  francs;  expenses,  1,855,731  francs. 
Public  education  is  under  the  control  of  the  separate  can- 
tons, and  occupies,  generally,  a  high  standard  ;  also  in  the 

R in  Catholic  cantons,  where  the  separation  of  school 

and  Church  has  been  carried  out  with  good  eticet.  The 
country  has  3  universities — Bale,  Zurich,  and  Berne — and 
3  academies — Geneva  and  Lausanne  for  theology,  juris- 
prudence, and  literature,  and  Freiburg  for  jurisprudence 
and  natural  science.  According  to  the  budget  for  ls73. 
the  receipts  of  the  confederacy  amounted  to  39,033,209 
francs,  the  expenses  to  39,766.000  francs.  At  the  close 
of  1873  the  public  debt  amounted  to  $5,650,000,  and  the 
value  of  the  federal  property  to  $5,691,000.  The  army 
consists  of  (1)  the  regular  army,  formed  of  men  between 
20  and  32  years:  and  (2)  the  Landwehr,  con. prising  all 
men  between  33  and  44  years.  The  staff  consists  of  3 
colonels,  16  lieutenant-colonels  and  majors,  and  35  cap- 
tains :  in  all,  there  arc  784  officers  in  the  regular  army,  and 
as  many  in  the  Landwehr.  The  regular  army  numbers 
106,102.'  the  Landwehr  |(7.o..6.  But  this  army  does  not 
exist  as  a  standing  army:  it  is  formed  only  when  the  fed- 
eral assembly  finds  it  necessary  for  order  and  safety. 

August  Niemann. 

Switzerland,  county  of  S.  E.  Indiana,  separated  from 
Kentucky  by  Ohio  River.  It  has  an  undulating  surface 
and  fertile  soil.  There  are  flour-mills,  saw-mills,  and 
manufactures  of  woollen  goods,  carriages,  and  cooperage. 
Staples.  Indian  corn,  wheat,  hay,  potatoes,  sorghum-mo- 
Iassea,  wool,  and  dairy  products.  Cap.  Yevay.  Area,  220 
sq.  m.     P.  in  1870,  12.1M4. 

Switzerland,  tp.,  Monroe  co.,  0.     P.  1342. 

Sword,  a  curved  or  straight  weapon,  usually  with  one 
or  two  cutting  edges  and  a  sharp  point,  but  also  made 
(scimitar,  etc.)  without  a  sharp  point  or  (rapier)  without  a 
cutting  edge.  Swords  of  pre-historic  and  even  lunch  later 
times  were  often  of  bronze,  but  for  many  ages  steel  has 
been  the  material  exclusively  employed,  except  that  o 
sionally  some  other  material  has  been  used  for  swords  de- 
signed for  state  occasions  and  pageants.     Damascus,  To- 
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ledo,  Pistoja,  Bilbao,  and  Milan  are  among  the  cities  of 
the  Old  World  which  have  been  famous  for  the  excellence 
of  their  swords.  Among  the  forms  of  the  sword  are  the 
sabre,  scimitar,  rapier,  broadsword,  small-sword,  etc. 

Sword'-Fish,  a  common  name  for  fishes  of  the  fam- 
ily Xiphiidse,  remarkable  for  having  the  upper  jaw  pro- 
longed forward  in  the  shape  of  a  bony  sword.  The  com- 
mon sword-fish  (Xiphias  gladius)  ranges  from  our  Atlantic 
coast  eastward  to  the  Mediterranean.  It  is  often  from  ten 
to  sixteen  feet  long,  has  very  fine  scales,  no  ventral  fins,  a 
long  broken  dorsal  fin.  and  a  large  and  deeply-forked  cau- 
dal. It  is  a  very  rapid  swimmer,  and  is  reputed  to  a-- .-ail 
the  largest  whales  with  its  sword.  It  sometimes  strikes 
ships  with  such  force  as  to  penetrate  several  thicknesses 
of  plank,  and  the  sword  is  often  broken  off  and  left  111  situ. 
It  is  generally  esteemed  as  food,  and  taken  by  the  harpoon, 
thus  affording  an  exciting  and  dangerous  sport,  but  is  too 
scarce  to  be  of  commercial  value. 

Swords,  tp.,  Cherokee  co.,  Ala.     P.  379. 

Swoszowice,  small  town  of  Western  Galicia,  circle 
of  Wadowice,  is  famous  for  its  sulphur-mines,  which  pro- 
duce annually  more  than  7000  cwts.  of  pure  sulphur. 

Swy'naerde,  town  of  Belgium,  province  of  East  Flan- 
ders, has  celebrated  manufactures  of  laces  and  tiles.  P. 
about  2000. 

Sya'grius,  the  last  Roman  ruler  in  Gaul,  was  a  son  of 
Egidius.  Alter  the  death  of  Majorianus  (in  461),  Egidius, 
governor  of  Gaul,  refused  to  acknowledge  his  successor, 
Sever  us,  made  himself  independent,  and  even  subjugated 
some  of  the  neighboring  Frankish  tribes.  His  son,  Sya- 
grius,  who  inherited  the  country,  was  less  successful  in  his 
dealings  with  the  Franks,  and  it  finally  came  to  :i  decisive 
battle  between  him  and  Clodwig,  the  chief  of  the  Franks, 
at  Soissons  in  486.  Syagrius  was  defeated,  and  fled  to  the 
Visigothic  king.  Alarie  II.,  who  surrendered  him  to  Clod- 
Wig,  by  whose  command  he  was  put  to  death. 

Syb'aris,  city  of  Magna  Grrecia,  in  Lucania,  was 
founded  by  Acheeane  and  Troezenians  about  720  b.  c,  3 
miles  from  the  Tarentine  Gulf,  between  the  rivers  Crathis 
and  Sybaris,  the  modern  Crati  and  Goscile.  It  rose  rapidly 
to  a  great  prosperity,  founded  other  colonics — Posidonia, 
Laiis,  and  Scidrus — covered  a  space  of  6  miles  in  circum- 
ference, and  was  notorious  for  the  luxury  and  effeminacy 
of  its  inhabitants.  In  510  b.  c.  Telys,  a  demagogue,  suc- 
ceeded in  overthrowing  the  oligarchic  constitution  of  the 
city,  and  500  of  the  wealthiest  citizens  emigrated  to  Cro- 
tona.  Telys  demanded  their  surrender,  and  as  this  was 
refused,  he  declared  war  against  Crotona.  But  the  Croto- 
niats  routed  and  massacred  the  Sybarite  army,  and  de- 
stroyed the  city  utterly  by  changing  the  course  of  the 
river  Crathis  and  flooding  the  site  of  Sybaris  with  its  wa- 
ters. The  city  never  recovered,  but  in  4-13  u.  c.  Thurii  was 
founded  in  its  neighborhood. 

Sy'bel,  von  (Hkinrich),  b.  at  Dusscldorf  Dec.  2,  1  s  l  7  ; 
studied  history  under  Rankc  at  Berlin,  and  was  appointed 
professor  at  Marburg  in  1845,  at  Munich  in  1856,  at  Bonn 
in  1801,  and  director  of  the  archives  at  Berlin  in  1875. 
His  first,  work  was  the  Gcschichte  des  ersten  Kreuzzugs 
(1841),  but  his  principal  work  is  the  GeschichU  der  Revolu- 
Uomztit  ( .'■'<  vols..  lS5:'>-57,  afterward  continued;  translated 
into  English  by  Perry,  London,  1808).  He  also  wrote 
Entstt hiuitj  des  deutschen  ICSnwthutns  (1845),  Die  Erkebutig 
Ehiropas  gegen  Napoleon  I.  (I860),  besides  a  great  number 
of  minor  essays,  partly  historical,  partly  political,  such  as 
the  KleriJcale  PolrHk  im  neunzehnten  Jahrhnndert  I  trans- 
lated into  English  by  J.  S.  Henderson,  London,  1874). 

Sycami'na,  city  of  Palestine,  situated  near  the  present 
Haifa,  between  Acre  and  Csesareia  Palasstinae,  ;it  the  north- 
ern basis  of  Mount  Carmel.  It  was  here  that  Ptolemy 
Lathyrus,  son  of  Cleopatra,  landed  the  army  of  30,000  men 
which  he  had  brought  from  Cyprus  to  be  iege  I'tuleniais ; 
and  in  18:;!,  Ibraham  Pasha  also  selected  the  place  to  land 
his  troops. 

Sye'ainine  [Gr.  <rvKdixiro<;],  an  ancient  name  for  the 
mulberry,  both  black  and  white,  also  for  the  true  sycamore. 

Syc'amorc  [Gr.  o-fKri^opos.  from  vvkov,  a  "fig,"  and 
jKopoi',  a  "  mulberry  ;"  Ileb.  ehifc'mah'],  a  tree  and  it-  fruit, 
the  Sycomonw  antiquortim,  a  near  relative  of  the  lig.  It 
is  a  widesp reading,  shady  tree,  much  planted  in  the  Levant 
for  its  shade.  Its  light,  fragile  wood  is  reputed  to  lie  in- 
destructible. Its  fruit  is  inferior  in  quality  to  that  id"  iho 
fig,  but  is  abundant  and  palatable,  in  some  parts  of  the 
U.  S.  the  buttonwood  or  plane  tree  is  improperly  called 
sycamore,  and  in  England  that  name  is  applied  to  a  kind 
of  maple  (Acer  psettdoplatanus). 

Sycamore,  p.-v.  and  tp.,  cap.  of  Do  Kalh  co..  III.,  on 
Sycamore  and  Cortland  K.  R.,  has  8  churches,  good  schools, 
I  semi-weekly  and  5  weekly  newspapers,  :;  banks,  a  large 
harvesting-machine    and  other  manufacturing    interests. 


Principal  business,  farming  and  dairying.  P.  of  v.  1907  ; 
of  tp.  2852.  H.  L.  Boircs,  En.  "  True  Republican." 

Sycamore,  tp.,  Montgomery  co.,  Kan.      P.  517. 

Sycamore,  tp.,  Hamilton  co.,  O.     P.  54G0. 

Sycamore,  p.-v.  and  tp.,  Wyandot  co..  O.,  on  Miami 
Canal.     P.  850. 

Sycamore,  tp..  Barnwell  eo.,  S.  C.     P.  1359. 

Syc'ophant  [from  avxov,  a  "'fig."  and  <f>awhv,  fyavjilv, 
to  *■  disclose,"  to  '*  inform  "],  originally  an  informer  on  tig- 
exporters,  and  was  formed  at  a  time  when  it  was  strongly 
forbidden  to  export  figs  from  Attica.  In  this,  its  original 
meaning,  however,  it  does  not  occur  in  the  Greek  literature. 
By  the  older  writers  it  means  an  informer  in  general,  a 
slanderer,  a  backbiter,  but  subsequently  it  came  to  desig- 
nate a  mean  flatterer,  a  wretch  wdio  tries  to  get  a  good  meal, 
present,  etc.,  by  catering  to  people's  vanity,  anil  in  this 
meaning  it  has  been  adopted  in  most  modern  language-. 

Syd'enham  (Charles  Edward  Poulett  Thom- 
son), Baron,  b.  at  Waverley  Abbey,  Surrey,  England, 
Sept.  13,  1799,  son  of  a  wealthy  merchant  trading  to  Rus- 
sia: became  clerk,  and  subsequently  partner,  in  the  .-t. 
Petersburg  house;  was  afterward  a  partner  in  the  London 
linn  ;  met  with  some  losses  by  investing  in  Mexican  mines 
1825;  became  intimate  with  lientham  and  his  circle  of  po- 
litical economists,  whom  he  represented  in  Parliament  from 
1S26;  vice-president  of  the  board  of  trade  and  treasurer  of 
the  navy  Nov.,  1S30 ;  president  of  tin  board  of  trade  June, 
1834;  obtained  a  seat  in  the  cabinet  1835  ;  appointed  gov- 
ernor-general of  Canada  Aug.,  L839j  created  Baron  Syden- 
ham Aug.,  1840,  and  after  a  brief  administration,  in  which 
he  effected  the  union  of  Upper  and  Lower  Canada,  he  d.  at 
Kingston.  Canada,  Sept.  19,  IS  11,  from  tin-  results  of  a  fall 
from  his  horse.  His  Memoirs  were  published  in  1843  by 
his  elder  brother,  George  Poulett  Scrope,  M.  1'. 

Sydenham  (Floyer),  b.  in  1710;  was  educated  at 
Wadham  College,  Oxford,  where  betook  his  degree  of  M.  A. 
in  1734;  became  eminent  as  a  Platonic  scholar,  translating 
into  English  several  of  the  Dialogues  of  Plato,  and  pub- 
lishing a  Dissertation  <>•>  tin  Doctrine  of  Heraelitus,  *<<  far 
as  it  is  mentioned  <>r  alluded  t<>  in  Plato  11775),  and  the 
Onomasticum  Theologicum,  an  Essay  on  the  Divine  Names 
according  t<>  the  Platonic  Philosophy  (1784).  lie  fell  into 
great  pecuniary  distress,  was  arrested  on  a  trifling  debt  duo 
to  his  victualler,  and  thrown  into  prison,  where  lie  d.  Apr. 
I,  1787.  The  sympathy  excited  by  his  fate  gave  rise  to  the 
establishment  of  the  Literary  Fund. 

Sydenham  (Thomas),  b.  at  Winford  Eagle,  Dorsetshire, 
in  1024;  was  educated  at  Oxford,  and  in  Mils  became  a 
fellow  of  All  Souls'  College ;  studied  medicine  at  the  col- 
lege of  Montpellier,  France;  took  hi-  degree  of  M.  I>.  at 
Cambridge,  and  established  himself  about  1660  as  a  physi- 
cian in  London,  where  he  soon  attained  the  foremost  place. 
He  abandoned  the  mere  routine  system  of  practice  then 
prevalent,  basing  his  own  upon  the  theory  that  there  is  in 
nature  a  recuperative  power  which  it  is  the  province  of  the 
physician  to  aid,  not  to  oppose.  He  was  especially  acute 
in  observing  and  describing  the  symptoms  of  diseases,  ami 
carefully  studied  the  relations  between  epidemics  and  the 
conditions  of  the  atmosphere.  Among  the  services  which 
he  rendered  to  medical  practice  was  the  treatment  of  inter- 
mittent fever  by  cinchona  and  the  administration  of  cooling 
remedies  in  smallpox.  His  works,  which  are  not  numerous, 
comprising  in  all  only  a  single  volume,  were  written  in 
Latin,  but  have  been  frequently  translated.  In  1843  was 
founded  the  Sydenham  Society,  for  the  purpose  of  printing 
important  medical  works  in  English  and  other  languages. 
Its  first  issue  was  the  complete  works  of  Sydenham,  in 
Latin  (184G),  and  translated  into  English  bj  Dr.  Grreenhill, 
with  a  memoir  by  l*r.  Latham  (18181.  1>.  in  London  Dec. 
29,  1689. 

Syd'ney,  the  capital  of  the  English  colony  of  New 
South  Wales.  Australia,  is  on  the  southern  shore  of  Port 
Jackson,  which,  whether  for  beauty  of  scenery  or  adapt- 
ability as  a  port,  is  unrivalled  by  any  other  harbor  in  the 
world.  Although  Sydney  bus  now  a  formidable  rival  in 
the  metropolis  of  Victoria,  the  natural  ad\  antages  she  pos- 
place  her  in  the  position  of  the  first  city  of  Vustra- 
lia,  justly  entitling  her  to  the  appellation  of  the  "  Queen 
>•{  th,-  Pacific."  The  city  occupies  the  centre  of  a  great 
Carboniferous  basin.  A  great  portion  of  it  is  built  upon 
sandstone  rock  of  the  finest  ami  most  compact  kind.  The 
aspect  of  Sydney,  when  seen  from  the  harbor,  is  splendid. 
Al-oig  the  rocky,  deeply-indented  coast-line,  behind  the 
forest  of  tall  masts,  stretch  the  long  rows  of  stone  houses, 
broken  now  and  then  by  larger  edifices,  churches  ;md 
manufacturing  establishments,  with  their  tall  chimneys. 
On  a.  hill  to  the  left  stand-  a  castle,  the  palace  of  ih. 
ernor,  built  in  Gothic  style,  and  a  little  below,  on  a  steep 
promontory,  is  situated   Fort  Macquarie,  which,  however, 
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seems  built  more  f<>r  the  luxury  of  saluting  English  men 
of- war  than  for  the  puri  oso  of  o  serious  encounter.     The 
eitv  is  somi  wha  uad  irregular  in  form,  and  oc- 

cupies  |  i  '-  observatory, on  the 

hill  t  •  the  X.  W.  "1  the  t  »wn,  is  in  lat.  33°  51'  -I"  S.  an  I 
|on,  |0  i'  HI"  E.  The  greatest  length  of  the  city  i-  31 
miles,  the  gn  ttesl  breadth  nearly  3  miles.  The  most 
prominenl  -    George,  Pitt,  Bridge,  York,   Bent, 

;in,l    •■:  The  most   remarkable  buildings 

j .  a  structure  of  immense  dimensions  and 
very  rich  decoration,  the  museum  of  natural  history,  the 
mark  the]      I  office,  and  a  number  of  schools  and 

churc  ' ■■'     Bmall,    in    good    taste    and    in    bad. 

Twenty-three  suburbs  or  townships  surround  tin-city  :  they 
are    ;;  p orated    boroughs;  the  most   important   are 

.  Padding  ton,  Waverley,  Southbead,  Newtown,  St, 
Business  is  most  lively  along  the  Darling 
iipied  by  the  numerous  coasting  vessels,  while 
the  large,  sea-going  vessels  anchor  at  Sydney  Cove,  beside 
Tort  Macquarie.  The  city  is  lighted  bj  gas,  and  provided 
with  water  from  the  Lachlan  and  Botany  swamps j  it  is 
rich  in  public  promenades  and  charitable  institutions.  For 
parliamentary  purposes  the  city  is  divided  into  two  elec- 
torate-, each  of  which  returns  four  members  to  Parliament. 
The  general  government  of  the  city  is  in  the  hands  of  a 
municipal  council  consisting  of  16  aldermen.  Sydney  is 
the  entrepot  for  the  products  of  the  colony,  and  carries  on 
itself  an  important  manufacturing  industry  in  iron,  machi- 
nery, linen,  cloth,  snap,  and  tobacco.  Its  commerce  is  very 
great.  In  1874  the  colony  was  visited  by  4385  vessels  of 
1 ,990,89  I  tons  burden.  The  value  of  its  imports  amounted 
to  £11,293,739,  that  of  its  exports  to  £12,345,603.  By  far 
the  largest  part  of  this  traffic  goes  through  Sydney.  New 
South  Wales  was  originally  intended  for  a  convict  colony, 
and  on  Jan.  28,  1788,  1000  convicts  and  soldiers  were  first 
settled  here :  now  it  is  a  rich  and  important  colony,  and  its 
capital  has  developed  with  extraordinary  rapidity.  Capt. 
Phillip,  chief  of  the  fleet  which  carried  the  convicts,  select- 
ed the  place  and  founded  the  city ;  in  1800  it  numbered 
about  26,000  inhabitants.  Between  1S61  and  ls;i  the 
population  increased  32  per  cent.  Of  the  134,756  inhabit- 
ants the  city  comprised  in  1871,  75,945 — namely,  38,142 
males  and  37,803  females;  and  the  suburbs  58,810 — name- 
ly, 28,555  males  and  30,255  females.  Deportation  ceased 
entirely  in  1850.  August  Niemann. 

Sydney*  a  seaport,  cap.  of  Cape  Breton  co.,  X.  S.,  on 
Cape  Breton  Island,  on  the  S.  W.  arm  of  Sydney  harbor. 
It  was  once  the  capital  of  the  island.  It  is  connected  by 
rail  with  Bridgeport  and  other  coal-mining  centres.  Coal, 
butter,  and  cattle  are  the  principal  exports.  It  has  6 
churches,  2  weekly  newspapers,  and  a  fine  court-bouse. 
Sydney  mines  are  IS  miles  distant.  (See  North  Sydney.) 
Sidney  light  is  in  lat.  40°  IS'  X.,  Ion.  60°  9'  W.  Steamers 
ply  regularly  to  Halifax  (i'S4  miles  distant)  and  several 
other  ports.     The  harbor  is  excellent.     P.  2900. 

Sydney  (Algernon  and  Philip).     See  Sidney. 

Syene.     See  Asswak. 

Syenite.     Sec  Granite. 

Sykes  (George),  b.  at  Dover,  Bel.,  Oct.  9,  1822:  grad- 
uated at  the  U.  S.  Military  Academy  in  1842,  when  ap- 
pointed a  brevet  second  lieutenant  in  the  3d  Infantry,  his 
first  service  being  against  the  Seininoles  in  Florida.  In 
the  war  with  .Mexico  he  served  with  credit  from  Vera  Cruz, 
to  the  Mexican  capital,  gaining  the  brevet  of  captain  for 
gallantry  at  Cerro  Gordo.  From  1S4>  to  L861  he  was  al- 
:onstantly  with  his  regiment  on  the  frontier,  serving 
on  numerous  expeditions  and  being  engaged  in  frequent 
B  »ns  with  hostile  Indians.  In  1856  he  attained  a  cap- 
taincy, ami  in  the  early  part  of  1861  was  serving  with  his 
company  in  Texas.  Hastening  North,  he  was  in  May  ap- 
pointed major  of  the  newly-authorized  14th  Infantry,  and 
in  July  commanded  the  battalion  of  regular  troops  in  the 
battle  of  Hull  Run.  Commissioned  a  brigadier-general  of 
volunteer-  omanded  the  regular  in- 

fantry in  tl  ij  Washington  during  the  winter  of 

1861-62,  and  in  the  Virginia  Peninsular  campaign  of  1862 
the  division   of  orter'e  corps)  which  so   stub- 

bornly maintained  its  position  on  the  right  at  the  battle  of 
Gaines's  Mill.  In  the  succeeding  campaigns  he  continued 
in  command  of  this  division  at  the  second  battle  of  Bull 
Hun.  Antietam.  Fredericksburg,  and  Chancellorsville,  and 
on  the  appointment  of  lien.  Meade  to  the  command  of  the 
Army  of  the  Potomac  (June,  1863)  Sykes  succeeded  to  that 
of  the  oth  corps,  which  a  week  later  was  engaged  at  Gettys- 
burg, and  at  the  head  of  which  he  continued  during  the 
ensuing  operations  of  the  Army  of  the  Potomac  until  Apr., 
1864,  when  ordered  to  duty  in  the  department  of  Kansas. 
For  gallantry  at  Gaines's  Mill  he  was  brevetted  colonel, 
brigadier-general  for  Gettysburg,  and  major-general  for 
gallant  services  during  the  rebellion.     Mustered  out  of  the 


volunteer  service  in  Jan..  18(36,  he  returned  to  duty  with 
the  5th  Infantry,  of  which  he  had  been  appointed  lieutenant- 
colonel  in  Oct..  1863.  In  Jan.,  1868,  he  became  colonel  of 
the  20th  Infantry.     I>.  at  Fort  Brown,  Texas,  Feb.  9,  1880. 

Sykes  (Olive  L.ojraii),daughterof  Cornelius  A.  Logan, 
b.  in  New  York  in  1841  :  made  her  debut  on  the  stage  in 
Philadelphia  1854;  went  to  England  1857:  pursued  a 
course  of  study  at  a  female  college;  became  a  contributor 
to  English  and  French  papers  ;  published  two  novelettes 
(1860);  reappeared  on  the  stage  at  YVallaek's,  New  York, 
in  1864,  in  Eveleen,  a  play  written  by  herself;  had  con- 
siderable success  on  the  stage,  but  retired  in  1868,  since 
which  time  she  has  devoted  herself  principally  to  lecturing 
on  woman's  rights  and  on  other  social  topics,  magazine- 
writing,  and  newspaper  correspondence,  and  has  published 
two  or  three  volumes  of  essays  and  lectures.  From  1S57  to 
1865  she  was  the  wife  of  Edmund  A.  Delille,  and  is  now 
(1876)  the  wife  of  Wirt  Sykes,  U.  S.  consul  at  Cardiff, 
Wales,  whence  she  corresponds  with  several  American 
periodicals,  retaining  as  her  literary  signature  her  maiden 
name. 

Sykes  (William  Henry),  F.  K.  S.,  b.  in  Yorkshire, 
England,  in  171") ;  joined  the  Bombay  army  1  SU4 ;  served 
under  Lord  Lake  at  Bhurtpoor:  commanded  a  regiment 
at  Kirkee  and  Poona  in  the  Deccan  campaign  1817-20; 
qualified  as  interpreter  of  the  Hindustani  and  Marathi  lan- 
guages; became  statistical  reporter  to  the  Bombay  govern- 
ment: retired  with  the  rank  of  lieutenant-colonel  1831; 
became  a  commissioner  of  lunacy  for  London  1840;  was 
subsequently  a  director  in  the  East  India  Company,  and 
its  chairman  l>-.">6-57;  was  elected  lord  rector  of  the  Uni- 
versity of  Aberdeen  1854  ;  was  at  one  time  chairman  of  the 
.Society  of  Arts  ;  was  chosen  president  of  the  Royal  Asiatic 
Society  1858,  and  of  the  Statistical  Society  of  London 
I860;  entered  Parliament  for  Aberdeen  as  a  Liberal  1857; 
was  a  severe  critic  of  the  British  military  policy  in  Indja 
and  China  after  1860;  published  many  papers  in  scientific 
periodicals  on  the  natural  history,  geology,  meteorology, 
and  statistics  of  India,  and  was  author  of  Notes  >>»  th<  Re- 
ligions, Mora/,  and  Political  Condition  of  Ancient  India, 
Tin'  Origin  and  Progress  of  the  Taeping  Rebellion  i><  China 
(1S63),  and  other  publications  on  military  science  and  on 
vital  statistics.     D.  June  16,  1S72. 

Sykes'ville,  p. -v.,  Freedom  tp.,  Carroll  co.,  Md.,  on 
Baltimore  and  Ohio  R.  R. 

Sylauiore,  tp.,  Izard  co.,  Ark.     P.  400. 

Sylla.     See  Sulla. 

Syl'Iabus  [Lat. :  literally,  an  index  of  words  or  heads 
of  a  book,  a  table  of  contents  ;  also  a  collection  or  resume] 
is  a  document  issued  by  Pope  Pius  IX.  Dec.  8,  1864,  which 
condemns  eighty  current  doctrines  of  the  age  as  heresies, 
referring  for  particulars  to  the  various  earlier  official  docu- 
ments of  the  same  pope.  Its  full  title  is  :  -I  Syllabus,  con- 
taining tin  Principal  Error*  of  onr  Times,  which  <<rr  noted 
in  the  Consistorial  Allocutions,  \n  the  Encyclicals,  and  in 
other  Apostolical  Litter*  of  our  Most  Holy  Lord,  Pope  Pins 
IX.  As  the  pope  has  since  been  declared  infallible  (by  the 
Vatican  Council  in  1870),  this  digest  of  errors  must  be  re- 
garded as  infallible,  for  it  is  certainly  an  official  utterance 
addressed  to  the  whole  Catholic  world,  and  sent  to  the 
bishops  with  a  papal  encyclical.  The  document  is  purely 
negative,  but  indirectly  it  teaches  and  enjoins  the  very  op- 
posite of  what  it  condemns  us  error.  It  is  divided  into  ten 
sections.  The  first  condemns  pantheism,  naturalism,  and 
absolute  rationalism;  the  second,  moderate  rationalism; 
the  third,  indifferentism  and  latitudinarianism  ;  the  fourth, 
socialism,  communism,  secret  societies,  Bible  societies,  and 
other  "  pests  of  this  description  ;"  the  fifth,  errors  concern- 
ing the  Church  and  her  rights  :  the  sixth,  errors  concern- 
ing civil  society  ;  the  seventh,  errors  of  natural  and  Chris- 
tian ethics:  the  eighth,  errors  concerning  Christian  mar- 
riage; the  ninth,  errors  concerning  the  temporal  power  of 
the  pope;  the  tenth,  errors  of  modern  liberalism.  Among 
the  errors  condemned  are  the  principles  of  civil  and  religious 
liberty,  and  the  separation  of  Church  and  State.  The  Syl- 
labus indirectly  asserts  the  infallibility  of  the  pope,  the  ex- 
clusive right  of  Romanism  to  recognition  by  the  civil  gov- 
ernment, the  unlawfulness  of  all  non-Catholic  religions,  the 
complete  independence  of  the  papal  hierarchy,  the  power 
of  the  Roman  Church  to  coerce  and  enforce,  and  its  supreme 
control  over  public  education,  science,  and  literature.  It 
reasserts  all  the  extravagant  claims  of  the  mediaeval  papacy, 
and  is  a  declaration  of  war  against  modern  civilization  and 
progress.  It  is  irreconcilable  with  an  independent  Mate. 
It  has  provoked  the  new  conflict  between  the  papal  and  the 
civil  power  in  Prussia,  Austria,  Brazil.  The  Syllabus  is 
printed  in  the  Acta  et  Decreta  Oondl.  Vatic.  (Friburg, 
1871  ,  ami  in  SehafTs  edition  of  Gladstone's  pamphlet  on 
the  Vatican  Decrees  (New  York,  1875,  p.  109).  See  Schaff, 
History  of  Creeds,  vol.  i.  p.  12S ;    Pronier,  La  Libcrtf  re- 
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ligieuae  et  le  Syllabus  (Gene v.,  1870);  Gladstone,   Vatican 

DecreeHf  the  replies  of  Cardinal  Manning  and  Dr.  Newman 
to  Gladstone  ( I 875),  and  Gladstone's  second  pamphlet,  Vat~ 
icauiam  (1875  .  in  triumphant  self-vindication.  Newman's 
defence  of  the  Syllabus  is  ingenious  but  feeble,  and  virtu- 
ally denies  its  dogmatic  force,  saying  (p.  108),  "  We  can  no 
more  accept  it  as  deftdet  as  a  dogmatic  document,  than  any 
other  index  or  table  of  contents."  PHILIP  SCHAFF, 

Syllacages,  tp.,  Talladega  co.,  Ala.     P.  1034. 
Syllogism.     See  Logic,  by  Prof.  W.  D.  Wilson,  LL.D., 
L-  H.  D. 

Syl'van,  tp.,  Oseeola  CO.,  Mich.     P.  43. 
Sylvan,  p. -v.  and  tp.,  Washtenaw  co.,  Mich.     P.  1931. 
Sylvan,  p. -v.  and  tp.,  Richland  co.,  Wis.     P.  8S8. 
Sylvan  Grove,  tp.,  Dale  co.,  Ala.     P.  524. 
Sylva'nia,  p. -v.,  cap.  of  Screven  co.,  Ga. 
Sylvania,  p. -v.  and  tp.,  Lucas  co.,  0.,  on  Lake  Shore 
and  Michigan  Southern  It.  R.     P.  L400. 

Sylvania,  p. -v.,  Columbia  tp.,  Bradford  co.,  Pa.  P.  212. 
Sylvania,  tp;,  Potter  co.,  Pa.  P.  267. 
Sylvant,  tp.,  Richland  co.,  Wis.  P.  888. 
Sylves'ter,  p.-v.  and  tp.,  Green  co.,  Wis.  P.  1034. 
Sylvester,  the  name  of  two  popes  and  an  antipope. 
What  is  told  of  Sylvester  I.  (-314-335),  that  he  converted 
and  baptized  the  emperor  Constantino,  and  received  Home 
and  its  temporalities  as  a  donation,  is  only  fable. — Syl- 
vester II.,  whose  true  name  was  Gerbert,  was  born  in 
Auvergne;  studied  in  Spain  under  Bishop  Hatto  of  Barce- 
lona, and  with  the  Arabs  at  Seville  and  ( lordova  ;  travelled 
in  Italy  ;  acquired  a  great  reputation  for  learning,  and  was 
appointed  by  Otto  II.  teacher  to  his  son,  Otto  III.  While 
director  of  the  school  of  Rheims,  to  which  he  attracted 
many  students,  he  was  elected  archbishop  of  that  diocese 
in  991  by  a  synod  which  deposed  Archbishop  Arnulf,  but 
he  was  not  confirmed  by  the  pope,  and  had  to  give  up  his 
see  to  Arnulf.  He  then  left  Rheims,  and  repaired  to  Otto 
III.,  by  whose  aid  he  became  archbishop  of  Ravenna  in 
998,  and  in  the  following  year  pope.  His  knowledge  of 
mathematics,  astronomy,  and  physics  led  people  to  con- 
sider him  a  magician. 

Sylvester  (Joshua),  b.  in  England  in  1563;  became 
eminent  as  a  linguist;  was  a  member  of  the  Company  of 
Merchant  Adventurers  at  Stade,  Holland.  D.  at  Middle- 
burg,  Holland,  Sept.  28,  161*.  Author  of  numerous  poems 
and  tracts,  but  best  known  as  the  translator  into  English 
of  Du  Bartas's  Divine   Weehes  and  Workea  (1621). 

Syl'vins  (Jacobus),  (Jacques  Dubois),  b.  at  Louville, 
near  Amiens,  France,  in  ltVS;  studied  medicine  at  the 
University  of  Paris,  where  he  was  appointed  professor  in 
1 550,  and  d.  Jan.  13,  1555.  He  was  the  first  to  practise 
injection  of  the  blood-vessels  during  their  dissection  ;  a 
fissure  of  the  cerebrum  is  called  the  fissure  of  Sylvius, 
His  Opera  Medica  were  collected  by  Rene  Moreau,  and 
appeared  at  Geneva  in  1G30. 
Symbols.     See  Sigm. 

Symbols,  Chemical.  See  Chemistry,  by  Prof.  G. 
F.  Barker,  M.  i>. 

Symbols,  in  zoology.  See  Zoology. 
Syme  (James),  M.  P.,  b.  in  Edinburgh,  Scotland,  in 
1799;  graduated  in  surgery  L821;  was  lecturer  and  pro- 
fessor  of  surgery  at  Edinburgh  many  years,  and  originated 
many  improvements,  including  the  resection  of  diseased 
joints  in  place  of  amputation,  the  process  known  as 
'•  Syrae's  operation "  for  amputation  of  the  foot  at  the 
ankle-joint,  and  tho  removal  of  large  tumors  of  the  lower 
jaw  by  excision  of  the  entire  bone.  D.  at  Edinburgh  Juno 
28,  1870.  Author  of  The  Excision  of  Diseased  Joints 
I  is:; |  )  and  Principles  of  Surgery  (1832),  both  reprinted  at 
Philadelphia  (1866).  A  Memorial  of  the  Life  of  James 
Syme,  M.  IK,  was  prepared  by  Dr.  Robert  Patterson  (Edin- 
burgh, 1871). 

Sym'machus,  b.  at  Sinagia,  in  Sardinia,  about  440; 
was  elected  pone  Nov.  22.  198,  after  the  death  of  Anasta- 
sius  II.,  but  his  election  was  contested,  an  I  Laurentius 
was  elected  antipope.  Symmachus  was  Bupporte  I  by  Theo- 
dorie,  king  of  Italy,  and  Laurentius  by  the  Byzantine  em- 
peror. The  contest  lasted  for  Bereral  years,  but  was  finally 
decided  in  favor  of  Symmachus.  But  of  more  interest  arc 
the  enactments  of  the  various  synods  held  during  bis  reign, 
and  which  contributed  much  to  the  development  of  the 
papal  power.  In  502  a  synod  of  Rome  decreed  that  no 
layman  should  interfere  in  the  affairs  of  the  see  of  St. 
Peter  without  incurring  the  severest,  penalties;  and  in 
503,  when  the  pope  was  acoused  of  peculation  and  adul- 
tery, another  synod  of  Home  declared  that  the  occupant 
of  the  sec  of  St.  Peter  could  be  judged  by  none  but  God, 
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Symmachus  d.  July  19,  514,  and  was  declared  a  saint ;  his 
feast  is  celebrated  on  the  day  of  his  death. 

Symmachus  (QuTNTUS  Aurelius),  b.  and  educated  in 
Gaul,  but  acquired  great  fame  as  an  orator,  and  held  some 
of  the  highest  civil  offices  in  Rome  in  the  latter  part  of  the 
fourth  century  a.  d.  Of  his  works,  the  Epistolarum  Libri 
X.  have  come  down  to  us,  and  are  of  considerable  histori- 
cal interest;  editions  by  Juretus  i  I5M)),  Scioppins  (H>08), 
and  Bareus  (1651).  Fragments  of  his  speeches  were  dis- 
covered by  Cardinal  Mai.  and  published  in  Scrtptorum  Ve- 
terum  nova  Collect io  (1S15)  and  in  Meyer,  Oral.  Rum. 
Frtttjm.y  p.  627—636.  lie  was  one  of  the  last  champions  of 
paganism,  but  a  noble  and  pure  character. 

Symmes,  tp.,  Edgar  co.,  III.     P.  1185. 

Symmes,  p.-v.  and  tp.,  Hamilton  co.,  O.     P.  1377. 

Symmes,  tp.,  Lawrence  co.,  O.     P.  995. 

Symmes  (John  Cleyes),  b.  on  Long  Island,  N.  Y., 
July  21,  1742,  was  a  member  of  the  Continental  Congress 
1785-86;  judge  and  chief-justice  of  the  supreme  court  of 
New  Jersey;  was  appointed  judge  of  the  North-west  Ter- 
ritory 1788,  and  was  the  founder  of  the  settlements  in  tho 
Miami  Valley.     D.  at  Cincinnati  Feb.  20,  1814. 

Symmes  (John  Cleves),  nephew  of  the  preceding,  b. 
in  New  Jersey  about  1780;  entered  the  army  as  an  ensign 
1802;  was  a  captain  in  the  war  of  1 S12,  serving  on  tho 
Niagara  frontier;  settled  at  Newport,  Ky.,  and  made  him- 
self notable  throughout  the  West  by  propounding  a  theory 
that  the  earth  is  hollow,  open  at  the  poles,  and  habitable 
within,  containing  several  other  concentric  hollow  spheres. 
He  published  several  arguments  and  delivered  many  lec- 
tures (from  about  1818)  in  support  of  his  theory,  and  pe- 
titioned Congress  to  fit  out  an  expedition  to  test  it.  I>.  in 
poverty  at  Hamilton,  0..  May  19,  1829.  A  sou  of  his  has 
recently  (1876)  revived  the  theory. 

Symmes  (Thomas),  b.  at  Bradford.  Mass.,  Feb.  1,  1078; 
graduated  at  Harvard  169s ;  was  minister  at  Box  ford, 
Mass.,  1702-03,  and  at  Bradford  from  1808  to  his  death, 
Oct.  6,  1725.  Author  of  Historical  Memoirs  of  the  Late 
Fight  at  Piggwachettf  with  a  Sermont  occasioned  by  the 
Fall  of  the  Brave  Capt.  John  Loveicell  (1725;  republished, 
with  notes  by  Dr.  Nathaniel  Benton,  1861),  anil  the  Sermon 
was  republished  bv  Frederick  Kidder  in  his  Expeditions 
of  Capt.  Loveicell  (1865). 

Symmes's  Corners,  p.-v.,  Fairfield  tp.,  Butler  co., 
O.     P.  127. 

Sym'inetry  [Gr.  oTj^erpi'a],  a  mathematical  term  im- 
plying regularity  in  the  arrangement  of  the  parts  of  a 
mathematical  figure.  Two  points  are  said  to  be  sym- 
metrically disposed  with  respect  to  a  straight  line  when 
they  are  on  opposite  sides  of  the  line  and  equally  distant 
from  it — that  is,  when  they  are  so  situated  that  a  line  joining 
them  is  bisected  by  the  given  line.  A  curve  is  symmetri- 
cal with  respect  to  a  line  when  its  points,  taken  in  'pairs, 
are  symmetrically  disposed  with  respect  to  that  line — that 
is,  for  each  point  on  one  side  of  the  line  there  is  a  corre- 
sponding point  on  the  other  side,  equally  distant  from  it. 
In  this  case  the  given  line  is  called  an  axis  of  symmetry. 
Thus,  in  the  ellipse,  for  every  point  on  one  side  of  the 
transverse  axis  there  is  on  the  other  side  a  second  point 
such  that  the  chord  joining  them  is  bisected  by  that  axis. 
The  transverse  axis  of  the  ellipse  is  therefore  an  axis  of 
symmetry. 

There  is  a  species  of  symmetry  called  oblique  aymmetry, 
differing  from  that  just  explained  in  the  fact  that  the 
chords  joining  the  corresponding  points  are  oblique  to  the 
lino  that  bisects  them.  Thus,  in  the  ellipse  any  diameter 
bisects  all  chords  parallel  to  its  conjugate.  The  ellipse  is 
therefore  said  to  be  obliquely  symmetrical  with  respect  to 
any  one  of  its  diameters. 

The  idea  of  symmetry  may  be  extended  to  surfaces,  lines 
of  symmetry  being  replaced  by  planes  of  symmetry.  A 
surface  is  said  to  lie  symmetrical  with  respect  to  a  plane 
when  for  each  point  on  one  side  of  the  plane  there  is  a 
ron-c-ponding  point  on  the  other  side,  such  that  the  line 
joining  them  is  bisected  by  the  plane. 
If  the  chords  arc  perpendicular  to  the 
plane,  the  symmetry  is  said  to  be  right; 
otherwise  it  is  said  to  be  oblique.  A 
plane  of  symmetry  is  often  called  a 
diametral  plane,  and  is  then  defined  to 
be  a  plane  which  bisects  a  system  of 
parallel  ohords  of  the  surface. 

Symmetrical  triangles  on  the  surface 
of  a  sphere  are  spherical  triangles  whose 
sides  are  equal  each  to  each,  but  m 
larly  situated.     Thus,  if  the  triangles 

A  r  E  and  \  l>  C  ha\r  the  -i  le  A  E 
common,  tho  side  A  C  equal  to  A  O,  the  sido  C  IS  equal  to 
1>  1-;,  the  angles  at  A  and  K   being  equal,  as  well  as  the 
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angle  ut  C  and  D,  the  triangles  are  symmetrical.  Although 
they  are  equal  in  all  their  parts,  they  cannot  be  superposed 
so  as  to  coincide. 

In  analysis  an  expression  is  said  to  be  symmetrical  with 
respect  to  two  letters  when  the  letters  may  change  places 
without  changing  the  form  of  the  expression.  Thus,  the 
expression  x'* -Y  y*  =  II'1  is  symmetrical  with  respect  to  x 
andy.  W.  G.  Peck. 

Sy'monds  (Johv  Addington),  M.  D.,  b.  at  Oxford, 
England,  Apr.  10,  lsn7;  educated  at  the  University  of 
K  Lin  burgh,  where  he  graduated  in  medicine  1828;  became 
physician  to  the  general  hospital  at  Bristol  about  1832  :  lec- 
turer at  the  Bristol  Medical  School  1834;  Gulstonian  lec- 
turer 1S5S;  president  of  the  British  Medical  Association  at 
Bristol  1863,  and  took  a  prominent  part  in  the  social  sci- 
ence congress  of  1869.  D.  at  Clifton  Feb.  25,  1871.  Author 
Of  Sleep  >in<l  Dreams  (1S51),  The  Principle*  of  Beauty 
(1857),  of  various  poems,  addresses,  and  essays,  and  of  a 
posthumous  volume  of  Miscellanies  (1871)  containing  some 
tine  descriptions  of  Italy  and  some  intelligent  art-criti- 
cism. 

Sy'mons  (Jelinger  Cookson),  b.  in  England  in  1*09; 
graduated  at  Corpus  Christi  College,  Oxford,  1831;  was 
called  to  the  bar  1843;  edited  the  Lair  Magazine  several 
years,  and  became  government  inspector  of  schools  1*17. 
D.  at  Great  Malvern  Apr.  7,  1800.  lie  edited  J.  \\\  Smith's 
valuable  Lectures  on  the  Laic  of  (.''infracts  (1847),  wrote 
several  professional  treatises,  and  was  author,  among  other 
works,  of  Railway  Liabilities  (1846),  Tactics  fur  the   Times 

(1849).  School  Economy  (1852),  Lunar  Motion  (1856),  in 
which  he  denied  the  rotation  of  the  moon  upon  her  axis, 
and  William  liurke  the  Author  of  Junius,  an  Essay  on  his 
Era  (1859). 

Sympathetic  Inks,     See  Ink,  by  Prof.    B.   Silli- 

MAX,  M.  D. 

Sympathetic  Nervous  System.  See  Ganglionic 
Nervous  System,  by  E.  C.  Seguin,  M.  D.,  and  Histology, 
by  Col.  J.  J.  Woodward,  M.  D. 

Sym'phony,  or  Sinfonia  [Gr.  avv  and  ^lui^j,  in  mu- 
sic, is  an  elaborate  composition  designed  for  performance  by 
a  full  orchestra,  and  consisting  of  several  distinct  movements 
(usually  four  in  number),  each  of  which  has  its  own  indi- 
vidual character,  as  the  allegrot  andante,  adagio,  minuet, 
scherzo,  etc.,  while  the  whole  unite  in  forming  one  sym- 
metrica! and  complete  work  of  art.  There  appears  to  have 
been  no  important  difference  between  the  symphony  and 
the  overture  until  about  the  end  of  the  last  century. 

William  Staunton. 

Symphytum.     See  Comfrey. 

Sympiesometer  [from  ay/xirie^u,  "compress,"  and 
juerpoi',  "  measure "],  an  instrument  for  indicating  the 
amount  and  variations  of  atmospheric  pressure,  consists 
of  a  vertical  glass  tube,  terminated  above  by  an  oblong 
bulb,  and  bent  upwards  at  its  lower  extremity,  where  it  ex- 
pands into  a  cistern  open  at  the  top.  The  bulb  and  upper 
part  uf  the  tube  contain  hydrogen  gas,  the  cistern  and 
lower  part  of  the  tube  colored  oil  of  almond.  As  the  pres- 
sure of  the  atmosphere  varies,  the  enclosed  hydrogen  gas 
expands  or  contracts  by  proportional,  but  large,  quantities, 
and  the  liquid  consequently  rises  or  falls  in  the  tube  through 
large  spaces;  the  scale  attached  is  corrected  also  for  tem- 
perature, and  its  indications  correspond  to  those  of  a  mer- 
curial barometer. 

Symp'toms  [from  the  Gr.  erv/j.7rtnT«,  to  "concur,"  to 
"fall  together"],  in  medical  diagnosis  and  prognosis,  are 
the  phenomena  by  which  the  physician  judges  of  the  nature 
and  probable  course  of  the  disease  hedeals  with.  Symptoms 
are  objective — that  is.  perceptible  to  the  physician's  senses — 
or  subjective,  perceptible  only  to  the  patient's  senses,  such 
as  pain,  deafness,  etc.  Each  may  be  valuable,  but  the  for- 
mer are  as  a  rule  much  more  to  be  depended  upon.  These 
are  by  some  writers  called  physical  signs,  as  distin- 
guished from  vital  symptom*,  but  these  are  sometimes  ob- 
jective, and  practically  all  are  classed  as  symptoms.  Few 
symptoms  are  absolutely  pathognomonic,  or  infallible  signs 
of  some  one  disease;  but  in  general  the  import  of  symp- 
toms can  be  learne  I  only  by  the  use  of  careful  observation 
and  patient  and  Logical  thought,  guided  by  experience. 

Syn'ajjogue,  the  place  of  worship  of  the  Jews  [from 
Gr.  avi-ay^yr,,  class.  G r.  "collection,"  "gathering:"  LXX. 
"assembly,"  "  meeting  ;"  New  Testament  and  ecclesiastical 
writers  =  rOJDTI  |Y*3,  "  house  of  assembly  ;"  Upo<r€v\ri  = 
nSsn  ITS.  For  distinction  between  <jway<Myo  and  Uk*t)- 
<7ia  see  Trench,  Synonyms  of  the  X.  7*..  \  1].  Early  tradi- 
tion, both  Jewish  and  Christian,  refers  the  origin  of  syn- 
agogue-worship to  the  patriarchal  or  Mosaic  age.  Of  the 
private  and  social  religious  life  in  Israel  previous  to  the 
Exile  almost  nothing  is  known,  and  it  seems  clear  that  it 
had  no  centre  away  from  the  temple  and  feasts  at  Jerusa- 


lem. The  prophets  exercised  great  influence  among  the 
people,  and  gathered  them  together  for  instruction  (2 
Kings  iv.  23),  but  these  meetings  were  irregular,  infre- 
quent, and  never  became  general  among  the  people  (2 
Chron.  ivii.  9).  It  was  undoubtedly  during  the  Captivity, 
when  the  people,  afar  from  temple  and  native  land,  assem- 
bled privately  on  their  sabbaths  and  feast-days  for  reading 
the  Law  and  devotion,  that  the  system  had  its  origin;  but 
not  until  after  the  Greek  conquests,  and  the  consequent 
dispersion  of  the  Jews  throughout  Western  Asia  and  Eu- 
rope, was  it  fully  developed  as  one  of  the  characteristic 
features  of  Judaism.  Wherever  the  Jews  went  they  car- 
ried their  religion  and  laws  with  them,  ami  in  every  settle- 
ment of  ten  D,^'lt33  (*•*■  men  at  leisure  to  attend  service 
and  hold  the  communal  offices)  they  built  a  synagogue, 
supplying,  as  a  centre  of  their  social  religious  life,  the 
place  of  the  temple.  In  Palestine  the  development  was 
more  gradual,  but  at  the  time  of  Christ  synagogues  are 
found  in  every  town  and  village  throughout  the  country, 
and  he  makes  use  of  them  for  much  of  his  teaching.  Since 
the  destruction  of  the  temple,  the  synagogues,  which  have 
been  the  only  place  of  worship  of  the  Jews,  have  exercised 
an  immense  influence  on  the  Jewish  religious  and  national 
character;  to  such  an  extent  have  they  cultivated  the  idea 
of  local  worship  that  the  temple  is  almost  eliminated  from 
their  religion. 

As  the  founders  of  the  early  Church  were  brought  up 
under  synagogue  influence,  the  intimate  connection  of  the 
forms  of  worship,  officers,  and  order  of  the  Christian 
Church  with  that  of  the  synagogue  is  most  natural. 
(Comp.  Q-jpi  ^  n-peapuTepoi  =  "  elders;"  npli"  ""SO.!  =  $"*- 

kovoi  =  "  almoners."  "deacons;"  "113V  Tvh\ff  =  ayyeAos  «- 
KAijcnas  =  "  minister,"  "  teacher ;"  |in  =  i""ip«>i)s  =  "  sex- 
ton.") ' 

Literature. — (See  "Winer  and  Herzog  (Leyrer),  under 
"  Synagogue;"  Smith  (  Plumptre),  Kitto  (Ginsburg),  "Syn- 
agogue :"  Yitringa,  De  Synagoga  Vetere  and  Archieynago- 
gus ;  Zunz,  Gotteedienstliche  Vortriige  der  Juden,  Der  Hitus 
des  synagogischen  Gottesdienstes  geschichtlich  entwickelt  ; 
Allen,  Modern  Judaism  ;  Bernard,  Synagogue  and  Church  ; 
Jerusalem,  Megillah,  iii. :  Maimonides,  'ppIM  T  ;  Engel- 
mann,  3*7  JVJHO  (Compare  also  various  histories  of  Is- 
rael— Herzield,  Jost,  Gratz,  Ewald,  etc.) 

The  Great  Synagogue  (^HJIH  PDJ3)* — A,  body  of  120 
men  (Snjn  D0J3  'EfJ&Oj  who,  according  to  Jewish  tradi- 
tion {Baba  bathr.,  fol.  xiv.  2.  xv.  1  ;  Megilloth,  17  b.  ISc.j 
Pirke  Aboth..  i.  1),  were  constituted  by  Nehemiah  (x.  1- 
10),  after  the  return  from  the  Exile,  for  the  reorganization 
of  religious  worship  and  civil  order.  To  them  is  attributed 
the  formation  of  the  canon  of  the  Prophets  (D*N*3j)»  ctc- 
Many  ( Simon.  Spinoza.  Alting,  Rau,  Aurivillius,  De  Wette  ; 
see  below)  regard,  without  sufficient  ground,  the  whole  ac- 
count as  an  invention  of  the  later  Rabbinical  schools.  Most 
probably  Ezra  and  Nehemiah  gathered  around  them  a  coun- 
cil (Neh.  viii.  13)  for  aid  and  advice  in  re-establishing  the 
Jewish  Church  and  State,  and  this  body  perpetuated  itself 
until  it  developed  into  the  Sanhedrim. 

Literature. — See  above  under  Sanhedrim.  See  also 
Rau,  l>e  Synagoga  Magna,  Aurivillius  (ed.  J.  D.  Mi- 
chaelis),  De  Synagoga  vufgo  dicta  Magna  :  Gratz,  in 
Frankel's  Monateschrift,  vi.  31  ff.,  61  ff . ;"  Spinoza,  Trac- 
tatus  theoi-polit.,  x.  343;  Alting,  Opp.  v.  382;  Hartmann, 
Die  enge  I  erhindvng  des  A.  T.  mit  dem  X.  T„  p.  120  ff.; 
Hitzig,  Gesch.  des  Volkes  Israel,  p.  31S;  Ewald.  Gesch.  des 
Volkes  Israel,  (2.  Ausg.)  iv.  191  ff. ;  Jost,  Gesch.  Jnden- 
thums  and  seiner  Sekten,  i.  41  ;  Low.  JTXn  [1  1858,  p. 
102  ff..  104.  Compare  various  introductions  to  Old  Testa- 
ment :  Simon,  Htstoire  Crit,  du  Vieux  Testament,  lib.  i. 
cap.  viii. :  Blcek,  Einleitung,  p.  690  ;  Keil.  Einlettnng,  p. 
499 :  also  De  Wette,  Home,  Stahelin,  etc. :  Bertheau 
(Comm.  zu  Esra,  p.  101).  THOMAS  C.  MURRAT. 

Synaptase.     See  Emulsin. 

Syncopa'tion  [Gr.  o-uykottij],  in  music,  a  certain  ar- 
rangement of  notes  which  often  produces  a  sudden  check 
of  the  rhythmical  movement,  thus  disturbing  the  regular 
accent,  and  rendering  emphatic  that  part  of  a  bar  or 
measure  which  would  otherwise  be  unaccented.  See  a,  bt 
and  c  in  the  example  following  : 

a  b  c 

I  I      K    I        I        i        K 


Syncopation  of  a  simpler  kind  occurs  when  the  last  note 
of  any  bar  and  the  first  note  of  the  bar  succeeding  are  tied 
together  by  a  "bind,"  and  thus  form  in  reality  only  one 
note.  Formerly,  instead  of  writing  two  notes  separately 
with  a  bind,  it  was  usual  to  write  only  one  (equal  to  the 
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sum  of  both),  and  place  it  directly  across  the  bar-stroke. 
Syncopations  are  also  called  "  driving  notes."  \V.  Staunton. 
Syn'cretism  [(Jr.  o-vyKpt)Ticrn.6<;]  is  said  to  have  origi- 
nated in  ancient  times  as  the  designation  of  a  custom  cha- 
racteristic of  the  inhabitants  of  Crete,  who  forgot  or  over- 
looked all  their  internal  dissensions  as  soon  as  a  contro- 
versy occurred  with  any  foreign  country.  In  the  sixteenth 
century  the  word  was  used  to  denote  those  attempts  which 
were  made  by  Pico  dc  Mtrandola,  Bessarion,  and  others  to 
reconcile  the  philosophy  of  Aristotle  with  that  of  Plato. 
But  a  still  more  extensive  use  for  the  name  was  found  in 
the  seventeenth  century,  it  being  applied  to  the  views  of 
George  Callixtus  and  his  followers,  who  hoped  to  heal  the 
schism  of  the  Christian  Church  by  acknowledging  the  tra- 
ditions of  the  first  Christian  centuries  beside  the  llible,  and 
declaring  the  Stfntbolnm  Apostolicum,  the  common  basis  of 
the  various  Christian  denominations,  as  sufficient  for  the 
definition  of  true  Christianity. 

Syil'dicate.  This  word  first  came  into  general  use  in 
connection  with  the  funding  of  our  national  debt  by  a 
combination  of  native  and  foreign  bankers.  Originally, 
it  meant  a  council  of  judges,  but  the  associated  action  of 
great  capitalists  having  a  specific  object  in  view  required 
a  new  word,  or  a  new  meaning  to  an  old  one  :  hence  "  syn- 
dicate." D.  G.  CrOLT. 

Syn'ergism  [Gr.  <rvv,  "with,"  and  ipyav,  to  "work"] 
denotes  those  views  of  the  work  of  regeneration  according 
to  which  the  human  volition  is  not  absolutely  passive,  and 
the  divine  grace  not  the  only  activity.  In  the  time  of  the 
Reformation  these  views  were  represented  by  Melanchthon, 
and  in  the  latter  part  of  the  sixteenth  century  vehement 
controversies  arose  between  the  synergists,  Pfeffinger,  Stri- 
gol,  etc.,  and  the  orthodox,  Flacius,  Arnsdorf,  etc.  The 
question  was  finally  settled  by  the  Formula  Concordia:  in 
favor  of  the  orthodox. 

Syne'sius,  b.  about  375  in  Cyrene,  the  civil  metropolis 
of  the  Libyan  Pentapolis;  studied  philosophy  in  Alex- 
andria under  Hypatia,  of  whom  he  became  an  enthusiastic 
disciple;  was  sent  at  the  head  of  a  provincial  embassy  to 
the  emperor  Arcadius  at  Constantinople  in  397,  and  stayed 
there  for  three  years,  which  time  he  describes  as  exceeding- 
ly painful;  visited  Athens  in  402,  but  found  himself  greatly 
disappointed,  and  spent  most  of  his  time  in  rural  retire- 
ment near  the  frontier  of  Cyrenaica,  occupied  with  the 
study  of  philosophy  and  literary  pursuits.  In  410  he  was 
elected  bishop  of  Ptolemais,  the  ecclesiastical  metropolis 
of  the  province,  but  his  relation  to  Christianity  previous  to 
his  election  is  rather  obscure,  and  it  cannot  be  made  out 
with  certainty  whether  he  was  baptized  or  not.  He  ac- 
cepted the  election  with  great  reluctance.  Many  of  the 
Christian  doctrines  he  could  not  reconcile  with  the  ideas 
of  the  Neo-Platonic  philosophy  which  formed  his  inner- 
most conviction:  he  felt  averse  to  the  large  secular  business 
conne_tcd  with  the  episcopate:  he  was  married,  and  lie 
was  absolutely  unwilling  to  renounce  wedlock.  Nor  did 
he  feel  happy  in  his  new  office,  which,  however,  he  filled 
with  conscientiousness  and  energy.  The  date  of  his  death 
is  not  known,  but  about  4)10.  Of  his  works  are  extant  sev- 
eral essays,  among  which  De  /Jisomnifff,  a  wild  Neo-Platonio 
speculation  ;  several  orations,  among  which  that  held  before 
Arcadius;  a  number  of  hymns,  often  translated  into  modern 
European  languages;  and  letters  of  great  and  varied  in- 
terest. Collected  edition,  with  Latin  translation,  by  Pe- 
tavius  (Paris,  1612;  2d  ed.  1640);  critical  editions  by 
Krabinger  of  separate  works.  (See  II.  N.  Clausen,  De  S>/- 
ncxin,  Copenhagen.  1831,  and  C.  Thilo,  Commentarii  in  Sy- 
Hesii  ffymnos,  Halle,  1842-43.) 
Syngenesia.     See  Composite. 

Syngnath'ido?  [Gr.  <rvv,  "  together,"  and  yvdOot, 
"jaw  "J,  a  family  of  marine  aeanthopterygian  fishes  dis- 
tinguished by  a  highly-elongated  form,  with  little  flesh,  the 
body  almost  covered  with  partially-ossified  plates,  the  head 
and  snout  long  and  tubular,  and  the  male-  having  pouches 
in  which  the  eggs  of  the  female  are  hatched.  Tin-  type  of 
the  family  is  the  pipe-fish  (Sgngnatht*),  a  genus  of  the 
order  Loimiobhanchii  (which  see),  containing  more  than 
twenty  species,  which  arc  sometimes  grouped  a-  the  sub- 
family Syngnathinnc,  which  is  characterized  by  the  egg 
(.ouch  being  always  on  the  tail,  which  i-  open  through  it- 
whole  length.  They  attain  a  length  of  two  or  time  leet, 
live  upon  small  marine  animals  and  the  eggs  of  other  fishes, 
and  have  -rent  affection  for  their  young,  which  alter  being 
hatched  often  return  to  the  egg-pouch  of  the  male  parenl 
for  prote  ■tion.  Not  all  the  pipe  fishes  belong  to  tin-  fan 
ilv,  that  name  being  often  given  also  to  the  fishes  forming 
the  family  Fistularidse,  also  culled  pipe  mouths  and  llute- 
mouths. 

Synovites.     See  Cenobitfs. 

Synod  of  Dort.     See  I>out,  Synod  of. 


Syn'onym  [Gr.  <rwuiyvfioe],  a  term  applied  to  one  of  a 
group  of  two  or  more  words  of  the  same  language,  all  of 
which  have  the  same  meaning.  Practically,  however. 
there  are  few  strict  Bynonj  ms,  the  words  that  pass  for  Bach 
being  expressions  of  ideas  nearly  but  not  perfectly  iden- 
tical. There  are  consequently  few  instances  where  one 
word  can  be  made  to  do  the  work  of  another  without  some 
qualification,  or  circumlocution.  The  English  language  is 
peculiarly  rich  in  what  are  called  synonyms,  and  they 
confer  upon  it  the  power  of  expressing  nice  shades  of 
thought  in  condensed  and  forcible  terms.  Some  of  the 
Oriental  tongues,  however,  fat  excel  ours  in  the  number  of 
synonyms,  bul  in  many  cases  these  are  figurative,  highly 
poetical,  and  entirely  conventional  uses  of  terms  by  no 
means  in  themselves  synonymous.  Tins  style  of  utter- 
ance is  with  us  tolerated  only  in  poetry. 

Syno'vial  Mem'branc*  [Gr.  ow,  "with"  or  "resem- 
bling," and  tioi',  "egg"],  ;i  membrane  in  the  animal  in 
structure  resembling  Berous  membrane,  but  having  a  se- 
cretion unlike  the  thin  watery  product  of  the  latter,  and 
termed  synovia  or  synovial  fluid,  denoting  that  it  is  thick, 
viscid,  and  glairy  like  the  white  of  an  egg.  There  are 
three  classes  of  synovial  membranes  in  the  human  body: 
(1)  The  articular,  or  those  lining  the  lateral  and  antero- 
posterior walls  of  the  closed  cavities  of  the  joints,  and 
secreting  a  fluid  to  lubricate  the  opposed  cartilaginous 
surfaces  of  the  articulating  bones.  (2J  Vaginal  or  sheath- 
like  synovial  membranes,  which  surround  t ho  tendons 
when  passing  through  osseo-fibroun  canals  or  grooves  in 
the  surfaces  of  bones,  as  is  the  case  in  the  hand  and  I  iot 
(3)  Bursa1  (Gr.  fivpoa,  "a  bag"],  little  synovial  Bacs  <>r 
cushions  interposed  between  parts  moving  one  upon  the 
other  with  friction,  as  where  a  tendon  glides  over  or 
presses  directly  upon  a  bony  prominence.  The  synovial 
fluid  consists  of  nearly  95  per  cent,  of  water,  rendered 
viscid  by  mucus,  epithelial  cells,  fat,  albumen,  and  -alts. 
The  synovial  membranes  are  frequently  the  seal  of  disease. 
Acute  synovitis,  acute  inflammation,  may  attack  any  joint 
as  the  result  of  violent  injury,  exposure  to  cold,  rheumatic 
taint,  or  less  often  from  vitiated  blood  in  the  course  of 
fevers  and  other  diseases.  The  symptoms  are  local  swell- 
ing, extreme  tenderness  upon  touch  or  pressure,  pain 
when  moved,  and  often  persistent  agonizing  pain  caused 
by  the  distension  of  the  sensitive  inflamed  cavity  by  B 
hypersecretion  of  fluid.  Penetrating  wounds  of  the  large 
synovial  cavities,  whether  gunshot,  incised,  or  occurring  in 
connection  with  fractures,  are  serious,  often  necessitating 
the  loss  of  a  limb.  Chronic  synovitis  is  often  a  product 
of  tubercular  or  scrofulous  hereditary  taint,  with  injury  or 
over-use  as  incipient  or  exciting  cause.  The  destructive 
process  often  involves  the  ends  of  the  bones  and  the  liga- 
ments, which  are  softened  and  disintegrated.  Lbscess, 
partial  dislocations,  and  ankylosis,  or  stiff  joint,  arc  the 
chief  misfortunes  which  result.  The  synovial  bursa"  often 
become  swollen  and  prominent  by  hypersecretion,  and 
also  by  injury  ami  inflammation.  Such  i>  the  ganglion  or 
"weeping  sinew"  of  the  back  of  the  wrist.  It  resembled 
a  cystic  tumor;  its  contents  must  be  evacuated  and  tho 
membranous  sac  irritated  or  lacerated  to  obliterai  it  by 
adhesive  inflammation.  The  occurrence  of  distended 
bursje,  and  difficulty  of  f'urc  i"  many  cases,  arc  due  to  their 
connection  with  the  cavity  Of  an  adjacent  joint. 

E.  Darwin  Hi  dson, Jr.    Revised bt Willard Parker. 
Syntax.     See  Grammar. 
Synthesis.      See  An  m.vsis. 

Synthct'ic  Divi'sion,  in  arithmetic,  which  corre- 
sponds u  ith  Hornets  method  for  the  sj  uthetic  d\\  ision  of 
algebraic  quantities,  is  an  ingenious  method  invented  bj 
(Jcorge  Sufhchi  of  performing  the  division  of  numbers  in 
Mich  a  manner  thai  the  portion  of  the  quotient  already- 
found  shall  be  utilized  to  facilitate  the  finding  of  the  re- 
maining portion;  it  is  especially  valuable  tor  abbrei  iating 
calculations  which  by  the  ordinary  processes  of  division 
are  long  and  tedious.  To  popularize  the  method  it  will 
be  first  explained  for  those  who  understand  the  Brsl  four 
rules  of  arithmetic  only:  We  know  that  if  we  multiply 
the  divisor  and  the  quotient  into  each  other,  the  pi 
»ill   be  equal  to  the  dividend,  and   in   certain  cases  we 

shall  be  aide  to  observe  tin-  quotient  itself  supyii 

place  among  the  partial  products  obtained  in  the  i 

duplication;    thus,  805983  +■  Wl       rflS,   and    u 
ph  ing  the  quotient  by  the  dfa  isor,  we  have — 
?68 
-in  I 
763* 
105200 
10 
where  the  partial  produ  ■  li  the  qnotienl 

and  the  other  partial  product  i,   |HI)  time-  greater  than  the 
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quotient;  so  that  if  we  can  find  a  means  of  taking  away 
401)  times  the  quotient  from  the  product,  we  shall  leave  the 
true  quotient.  But  as  wc  do  not  know  the  true  quotient, 
we  cannot  at  once  determine  what  figures  will  rejivesent 
400  times  the  true  quotient;  yet,  as  a  sufficient  portion  of 
the  larger  partial  product  is  unaffected  by  the  partial  prod- 
uct obtained  by  the  multiplication  by  the  unit  figure  to 
enable  us  to  find  the  first  figure  of  the  true  quotient,  we 
can  readily  find  the  product  of  the  true  quotient  X  "100. 
Taking  the  dividend,  305963,  we  first  divide  the  30  by  4, 
which  gives  us  7,  with  a  remainder  (at  present  we  only 
want  the  7),  and  we  know  this  7  must  be  that  resulting 
from  the  multiplication  of  the  figure  in  the  hundreds' place 
of  the  true  quotient  by  the  figure  in  the  units"  place  of  the 
dlvisorj  if.  therefore,  we  subtract  this  7  from  the  figure  in 
the  hundreds'  place  of  the  dividend,  we  shall  obtain  the 
fourth  figure  of  the  larger  partial  product;  7  from  9  leaves 
2,  and  as  the  fifth  and  sixth  figures  must  be  ciphers, 
30.3200  must  be  equal  to  the  true  quotient  multiplied  by 
400  ;  and  since,  by  subtraction, 

305963 

305200 

...  763 
it  follows  that  763  is  the  quotient  resulting  from  the  divi- 
sion of  305963  by  401.     This  is  synthetic  division  ettbtrac- 
live,  and  in  practice  is  formed  thus: 
4)305.963 

. . .  763 
The  mental  process  is  this  :  We  say  4  in  30  =  7,  and  2 
over;  write  7  under  9;  4  in  25  =  6,  and  1  over;  write  6 
under  6;  4  in  (19  —  7)  12  =  3,  and  no  remainder;  4  in 
6  —  6  =  0;  4  in  3  —  3  =  0;  therefore,  763  is  the  exact  quo- 
tient arising  from  the  division  of  305963  by  401.  To 
facilitate  synthetic  division  in  arithmetic  it  is  desirable  to 
have  the  divisor  near  10  or  some  multiple  of  10;  yet  the 
divisor  must  not  be  10  nor  any  multiple  nor  aliquot  part 
of  10.  Suitable  divisors  are  obtained  by  multiplying  or  by 
dividing  both  dividend  and  divisor  by  such  a  number  as 
will  make  the  divisor  some  multiple  of  10  or  near  it.  Sup- 
posing, to  take  a  simple  example,  2680235791  is  to  be 
divided  by  S57,  we  multiply  both  dividend  and  divisor  by 
7,  and  quickly  obtain  the  true  quotient  by  short  synthetic 
division  additive,  thus: 

6)18761650.537 
3127463.000 

In  this  instance  the  mental  process  is:  6  in  18  =  3,  write 
3  under  1;  6  in  7  =  1,  and  1  over;  6  in  16  =  2,  and  4 
over;  6  in  (41  -+  3)  44  =  7,  and  2  over:  6  in  (26  +  1) 
27  =  4.  and  3  over;  6  in  (35  -f  2)  37  =  6,  and  1  over; 
6  in  (-10  +  7)  17  =  3,  minus  1 ;  6  in  (5  +  4  —  10,  for  the  1 
must  of  course  be  carried  as  10,  because  we  are  using  it 
with  figures  one  place  lower  in  the  scale  of  local  value), 
minus  1  =  0-1;  6  in  (3  +  6  -  10)  -  1  =  0 -1  ;  6  in 
(7+3_10)  0  =  0;  therefore,  3127463  is  the  quotient,  and 
there  is  no  remainder.  Hence  the  Rah:  First  multiply 
or  divide  the  divisor  by  a  number  that  will  bring  it  very 
close  to  a  multiple  of  10  (401  is  already  a  suitable  divisor, 
and  857  X  7  =  5999) ;  next  add  or  subtract  that  figure  which 
will  make  the  partially-converted  divisor  (401  or  5999)  a 
power  of  10  (400  or  6000);  and,  having  multiplied  or 
divided  the  dividend  by  the  figure  used  to  manipulate  the 
divisor,  point  off  in  the  converted  dividend  as  many  deci- 
mal places,  commencing  at  the  units'  place,  as  there  are 
ciphers  in  the  converted  divisor  (400  or  6000).  Place  the 
first  figure  of  the  quotient  as  many  places  from  the  begin- 
ning of  the  converted  dividend  as  would  be  required  for 
the  fust  division  by  the  synthetic  divisor  with  the  ciphers 
annexed  (we  must  have  3059  to  divide  by  400,  and  1S701 
to  divide  by  6000  ;  we  therefore  place  the  first  figure  of  the 
quotient  under  the  9,  or  four  places,  and  under  the  1,  or 
five  places,  from  the  beginning  respectively).  Divide  as 
in  the  ordinary  process,  but  add  in  the  quotient  figure 
standing  in  vertical  line  with  the  figure  of  the  dividend 
which  is  being  manipulated.  The  integer  portion  of  the 
quotient  will  be  complete  when  the  decimal  point  in  the 
dividend  is  reached. 

By  using  the  processes  of  ordinary  division  in  combina- 
tion with  synthetic  division,  the  number  of  divisors  redu- 
cible to  synthetic  divisors  applicable  to  the  short-division 
process  may  be  almost  indefinitely  increased;  thus,  sup- 
posing we  have  to  divide  by  1  17.  the  first  synthetic  divisor 
directly  obtainable  would  be  117 XV  =  819  =  synthetic  di- 
visor 82;  but  39  X  3  =  117  =  3  >;  synthetic  divisor  4;  we 
may  therefore  divide  synthetically  by  4,  and  in  the  ordi- 
nary way  by  3,  commencing  with  either  process.  Of  divi- 
sors of  this  class  more  will  be  learned  hereafter. 

The  general  principle  of  the  process  may  now  be  readily 
considered  by  adopting  Mr.  Sufiield's  arrangement  of  com- 
mencing with  the  period  of  circulating  decimals.     When 


ij  is  a  prime,  the  "  cycle  of  q  "  (that  is.  the  period  or  periods 
of  the  decimals  equal  to  all  the  vulgar  fractions,  in  their 
lowest  terms,  whose  denominator  is  q)  has  7— 1  places  of 
figures;  but  when  q  is  not  prime,  some  of  the  (7— 1)  frac- 
tions will  not  be  in  their  lowest  terms,  and  will  therefore 
have  periods  belonging  to  another  cycle,  and  there  will  be 
altogether  as  many  places  of  figures  in  the  "cycle  of  7" 
as  there  are  numbers  less  than  7  and  prime  to  7  /  that  is  to 
1     h-l    e-1 


say, 7  . 


-,  etc.  places.    In  the  case  of  ternii- 
-2m  .  5n,  and  the  above  formula  gives 


nating  decimals,  7  = 

2 \    5_  l 

2m  .  5" .  — —  .  — —  as  the  number  not  of  decimal  places, 

but  of  the  different  decimals  which  can  be  formed  from  all 
fractions  in  their  lowest  terms  with  a  denominator  7.  All 
the  periods  of  the  same  "cycle"  are  of  equal  length,  and 
when  7  is  prime,  the  number  of  figures  in  any  period  is 
(7  — 1)  or  an  aliquot  part  thereof.  But  when  7  is  not 
prime,  but  =  a.  /».  c,  etc.  (these  being  prime  factors  of  7, 
and  all  unequal),  then  if  o,  0,  y,  etc.  represent  the  number 
of  figures  in  each  of  the  periods  of  the  "cycles"  of  a,  l>,  <■, 
etc.,  respectively,  the  number  of  figures  in  any  period  of 
the  "cycle  of  7"  is  equal  to  the  least  common  multiple  of 

P 
a,  0,  y,  etc.     If  in  reducing  —  to  a  decimal  a  remainder  oc- 
curs equal  to  the  sum  or  difference  of  two  previous  remain- 
ders, r  and  r' .  or  an  exact  part,  as  - — — ,  of  a  previous  Te- 
rn th 

mainder,  the  rest  of  the  period  may  easily  be  found  by 

/■        r' 
adding  or  subtracting  the  terms  already  found  for  —  or -, 

v 
or  by  dividing  those  for  —  by  in,  always  taking  care  to  bring 

7 
down   the  newly-obtained  decimals  to  the  right  hand  of 
the  decimals  by  the  addition,  subtraction,  or  division  of 

p 
which  they  are  produced.     If  in  reducing       to  a  decimal, 

a  remainder  occurs  =  7—  p,  the  last  half  of  the  period 
is  obtained  by  subtracting  each  of  the  figures  of  the 
first  half  from  9.  If  the  cycle  have  only  one  period, 
the  digits  of  the  first  and  last  half  of  the  period  will 
be  "complementary"  to  each  other;  otherwise  each  pe- 
riod of  the  "cycle"  will  either  consist  of  two  comple- 
mentary halves,  or  the  "cycle  "  will  consist  of  complement- 
ary pairs  of  periods;  therefore,  the  complementary  digits 
0  and  9,  1  and  S,  etc.,  must  exist  in  every  cycle  in  pairs. 

1     2 
If  q  be  a  prime,  the  decimals  of  all  the  fractions  — ,  -,  or 
7-1  9    9 

- are  contained  in  its  cycle,  and  form  an  arithmetical 

7 
progression  ;  and  if  the  whole  "  cycle  "  be  known,  the  deci- 
mal answering  to  any  of  the  above  fractions  can  be  deter- 
mined by  inspection.  The  importance  of  knowing  this 
when  a  long  series  of  closely-similar  calculations  has  to  be 
made  will  be  apparent;  but  under  ordinary  circumstances 
the  results  can  be  more  quickly  obtained  by  calculation 
than  by  inspection.  The  period  of  the  reciprocal  of  a 
number  may  be  obtained  backward  by  multiplication. 

The  principles  explained  above  are  developed  in  Mr. 
Suffield's  rule  for  synthetic  division:  "  To  find  <>.  thv  quo- 
tient of  A  -j-  B. — Let  ffn-lj  an-2.  etc.  a\,  oq  be  the  digits  in 
the  n  last  places  of  B.  Then  if  9  — ffn-l»  9  — nn_2,  9  —  "„-$, 
etc.,  9  —  «i,  10  —  00.  be  added  respectively  to  these  digits,  it 
will  convert  B  into  a  number  with  a  significant  part  (which 
call  the  synthetic  divisor),  followed  by  n  ciphers.  Point 
off  n  places  of  decimals  from  the  units'  place  of  A.  and 
divide  it  by  the  synthetic  divisor  so  as  to  find  7,  the  first 
figure  of  Q:  then  above  or  below  each  of  the  n  places  of 
the  dividend,  which  would  in  common  division  have  to  be 
brought  down  to  find  the  next  n  figures  of  the  quotient, 
write  respectively  (9  — 0^-1)7,  (9  —  ",,-2)7*  etc.  etc., 
(9  —  cti)q,  [10  —  ao)q,  leaving  room  at  the  right  hand  of 
each  multiple  for  the  same  multiple  of  all  the  other  figures 
of  the  quotient  when  found.  Now  suppose  all  the  figures 
of  the  quotient  known,  and  thus  treated,  the  result  would 
be  (including  the  dividend)  »  + 1  horizontal  rows  of  fig- 
ures, and  their  sum  (adding  the  figures  as  they  stand,  and 
putting  the  decimal  point  of  their  sum  under  the  decimal 
point  of  the  dividend),  divided  by  synthetic  divisor,  would 
give  the  same  quotient  Q,  and  remainder,  as  A  -r-  B.  But 
Q  is  not  known  until  the  division  is  completed;  therefore 
to  firm  the  true  dividend  which,  divided  by  the  synthetic 
divisor,  gives  Q,  wc  must  find  one  figure  of  Q  at  a  time, 
and  operate  on  it  when  found  according  to  the  rule,  thus 
forming  the  true  dividend  as  we  proceed  with  the  division." 
To  prove  the  rule,  let  B  = 

Syn.  div.  X  10"  -  \  (9  -  an-i)-10n  -  *  +  (9  -  an_2). 
10»-2+,  etc.,  +(9-ni).10  +  (10-a0)s  ; 
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.-.  -By  =  -7  syn.  div.    <  111"  +  r/(9-o„_,).10»  -  i  +7 
(9-''n-2).10»-2+,  etc.,  +j(10-oo). 

If  the  11  last  digits  of  the  divisor  be  each  =  9,  the  gen- 
eral rule  will  be  much  simplified.  There  will  onlj  be  two 
rows  of  figures  to  add  together — the  dividend  and  the  quo- 
tient.  whose  first  figure  will  be  placed  above  or  below  the 
nth  figure  of  the  dividend  to  the  right  of  the  units'  place 
of  the  first  remainder,  and  in  determining  the  period  of  the 
oireulator  the  quotient  will  be  the  sole  dividend.  H  there 
be  (m  + 1)  rows,  including  the  dividend,  to  add  together, 
we  can  never  in  performing  the  addition  have  more  than 
m  to  carry;  therefore,  if  a  certain  figure  of  the  quotienl 
would  give  a  remainder  < synthetic  divisor  — m,  it  is  the 
right  figure  to  take;  otherwise,  it  is  a  doubtful  case,  and 
we  must  give  this  figure  the  largest  value  it  will  admit  of, 
supposing  it  introduced  into  the  multiple  quotients,  and 
taking  into  account  the  figure  which  on  that  supposition 
might  have  to  be  added  to  the  remainder.  The  "  doubtful 
ease"  will  occur  most  frequently  bo-  small  values  of  svn- 
thetie  divisor.  When  the  synthetic  divisor  is  large,  the 
same  process  is  applied  with  lung  instead  of  short  division. 

In  his  pamphlet  Mr.  Surneld  has  given  a  large  num- 
ber of  examples  to  elucidate  the  system,  i  See  Synthetic 
Division  iii  Arithmetic,  "ill/  Home  Introductory  Remarks 
mi  the  Period  uf  Circulating  Decimals,  by  George  Sufneld, 
M.  A.,  Clare  College,  Cambridge  (Cambridge  and  London, 
186:*).)  Edward  David  Heabn. 

Syphax.     Sec  Masinissa. 

Sy'pher  (Josiaii  R.),  b.  at  Liverpool,  Pa.,  in  1832; 
graduated  at  Union  College  in  1858;  studied  law,  and  was 
admitted  to  the  bar  in  18li":  contributed  to  various  jour- 
mils  and  periodicals,  and  in  1865  became  one  of  the  edi- 
torial stall'  of  the  New  York  Tribune,  of  which  journal  he 
established  the  Philadelphia  branch  office  in  1S67.  He  has 
published  History  of  the  Pennsylvania  Reserve  <  ''>r/>i  (  I  865  I. 
School  History  of  Pennsylvania  (18118),  and,  in  conjunction 
with  E.  A.  Apgar,  School  History  of  New  jersey  (1870). 

Syph'ilis,  a  specific  chronic  contagious  disease  pecu- 
liar to  the  human  organism,  ami  more  or  less  remotely  asso- 
ciated with  the  venereal  act.  It  is  always  acquired  through 
contact  with  a  human  being,  one  suffering  from  syphilis,  or 
from  contact  with  some  material  which  has  been  in  contact 
with  the  vitiated  secretion  of  a  syphilitic.  The  term  syphilis 
is  an  arbitrary  one,  and  dates  back  to  Frascatorius,  a.  d.  1521 
(Baumler;  Ziemssen's  Encyclopedia ',  vol.  iii.  p.  4),  who  re- 
lates, in  a  poem  concerning  the  disease,  that  "a  herdsman 
of  King  Alkithous,  Syphilus  by  name,  was  afflicted  with  it  by 
Apollo  in  punishment  for  paving  divine  homage  to  the  king 
instead  of  to  the  god."  Syphilis  has  been  recognize  1  and 
described,  under  various  names, in  the  earliest  written  his- 
tory of  every  quarter  of  the  globe.  The  Chinese  account 
of  it  dates  back  to  the  writing-  of  lloan-Ti,  _l>:;7  years 
before  the  Christian  era.  ( Lu  Mtdecine  chez  les  Chinois, 
Paris,  lso.i.  translated  by  Capt.  Dabry,  and  referred  to  by 
M.  Laii'-ereaux  in  his  treatise  on  Syphilis,  Paris,  I860.) 
In  India  its  record  appears  in  the  Ayur  vedas  of  SucrutaB, 
a  treatise  on  Indian  medicine  written  A.  D.  400.  (Berkeley 
Hill  on  Syphilis,  London,  1868,  p. 3.)  Celsus,  Hippocrates, 
and  others  describe  the  disease  as  existing  among  the  an- 
cient Greeks  and  Romans,  {/bid., p. 4.)  The  Abbe1  Bras- 
seur  dc  Bourbourg  (Histoire  des  Nations  civilise'cs  du  Mex- 
iqueetde  VAmirique  centrals  durant  les  Si&cies  ante'riettrsu 
Oliristuphe  Culomb,  Paris,  1857,  p.  18]  )  writes  that  "  nume- 
rous documents  in  the  languages  of  the  tribes  of  the  valley 
of  Anahuae,  etc.  have  proved  to  him  conclusively  the  ex- 
istence of  syphilis  in  America  prior  to  its  discovery  by 
Christopher  Col  u  in  litis."  (Laneereaux,  vol.  i.  part  1  0,  p.  7. ) 
.Mr.  Berkeley  Hill,  in  his  excellent  treatise  on  syphilis,  cites 
Durcmbcrg,  who  "quotes  from  a  manuscript  of  the  ninth 
Century  (now  ill  the  Imperial  Library  at  Paris)  which  con 
tains  a  very  complete  enumeration  of  ulcers,  fissures,  oor 
d\  lomata,  etc.  ;  these  allc. ■lions,  it  further  srivs,  inav  a!-o 
spread  to  or  affect  the  genitals."  (/lt°rf.,p.8.)  Lanfranco 
of  Milan  (A.  d.  1295)  even  separates  ulcer.-  of  venereal  ori- 
gin into  three  varieties.  Bernard  Gordon,  who  taught  at 
Montpellierin  the  latter  end  of  the  thirteenth  century,  men 

tions  a  ease  of  eruption  which  was  < municated  through 

renereal  contact.  The  existence  of  syphilis  can  the-  l"1 
shown  in  vory  remote  periods  in  the  history  of  mankin  I, 
but  it  is  only  from  the  year  I  Ml  I  that  well  authenticated 
records  of  its  European  recognition  arc  handed  down  to  us. 

In  (hat  year  a  notorious  outbreak  of  ibis  diseas icurrod 

in  the  army  of  Charles  VIII.  of  France  (who  was  at  that 
time  besieging  Naples).-  It  was  characterized  by  ulcers 
upon  the  genitals,  pains  in  the  bone  .  and  ei  uption  ol  the 
skin,  am  1  was  know  n  as  the  morbus  Galli  iw,  or  the  Frenoh 
disease.     It  prevailed  to  a  fearful  i  stent,  not  only  among 

the  soldiery,  bul  a ng  the  people  oi  the  country  i  e\  en  the 

dignitaries  of  Church  and  State nks,  nuns.  ,  t  ...  ,|,  I  ,, ol 

escape,  and  a  terror  of  it  was  Bpread  throughout  the  land. 


Th.  i -a use  was  attributed  to  various  occult  influences, chiefly 
atmospheric,  and  to  the  evil  influence  of  certain  unfavorable 
planetary  combinations.  It  woe  found  to  be  contagious,  and 
supposed  to  be  communicated  bj  the  breath.  The  celebra- 
ted Cardinal  Wolsey  was  publiolyaooused  of  communicating 
this  disease  to  King  Henry  VIII.  by  whispering  in  hi-  ear. 
After  a  time,  however,  il  was  recognized  a-  the  result  ol 
venereal  contact,  and  wo-   then  claimed   by  some  to  have 

1 n  introduced  by  the  Bailors  of  Columbus,  who  had  re- 

i'ii  ned  about   this   time  from  the  i  |    Imerica : 

uei  ei  theless,  this  its  -  nol  general!]  accepted. 

The  literature  of  that  Moo  a  cribed  the  locality  of  origin 
to  various  regions,  and  designated  it  u"mal   kngl 
"morbus   Qallious,"  "maladie  dc    Naples,"   "pox,"  "la 
grosse  \  erole,"  "  lues   venerea,"  etc.     It   was  then   recog- 
nize! as  distiu, -t  from  the  contagious  genital  nicer,  il. 
tion  of  which  was  simply  local,  and  which   ha  I 

known,  and  also  from  g ,  hcea,  and  wa-  appreciati 

a  constitutional  disease,  capable  of  hereditary  transmission. 
Within  a  comparatively  short  period,  however,  the  distinc- 
tions  between   -y  phili-,   the  local    II  leer  I  or    elia  II  c  ,  ,  „  ,  |    .  ;,  ,,.  1 

g -rhoea,  were  tosl  sight  of.  and  all  were  aa  •  pted  a-  of 

common  origin,  differing  only  in  development,  lion, 
constitutional  idiosj  ncras]  or  predisposition,  until  the  lat- 
ter pan  of  the  eighteenth  century,  when    Benjamin   Pell 
of  London  claimed  a  distinct  origin   foi  ea,  and 

M.  Philip  Ricord  of  Paris  in  ls::i  proved  the  fact  by  a 
long  series  of  ingenious  and  conclusive  experiments.     M. 

Bassereau,  a  pupil  of  M.  Li d,  in  1852  dc tstrated  a 

distinct  ami  characteristic  difference  between  the  local  con- 
tagious ulcer  (the  cAancroid)  and  the  lesion 
which  was  I'olh, wed  by  eonstitutional  syphilis,  and  pi 
by  a  large  number  of  observations  that  the  local  contagious 
ulcer  i  the  chancroid)  was  not  followed  bj .  nor  was  it  capa- 
ble of  producing,  any  constitutional  disease,  while  the  truo 
syphilitic  sore  (ohancre  i  was   always    followed    by  the 

stitutional  manifestations  of  syphilis.  Subsequently  to  the 
enunciation  of  this  important  fact  by  M.  Bassereau,  M. 
Clero,  a  contemporaneous  observer,  while  admitting  the 
facts  advanced  by  M.  Bassereau,  claimed  to  have  proi  ed  a 
unity  of  origin  for  the  idiancrc  and  the  chancroid,  and  stated 
his  conviction  that  the  chancroid  was  the  product  of  the 
ityieuhition  of  the  secretion  of  a  syphilitic  gore  (chanore) 
upon  a  person  who  was  or  had  been  the  i  ubjeel  of  syphilitic 
disease. 

'fhe  medical  profession  at  the  present  day  is  still  divided 

in   regard  to  the  position  of  M.  Basseret ml    M.  I 

Those  believing  with  the  former  the  distinct  nature  and 
origin  of  chancre  (syphilis)  and  chancroid  (the  local  ulcer) 
are  known  as  dualists;  those  accepting  the  view  of  M. 
Clcrc  arc  known  as  unicist*.  Dr.  Bumsteod  ol  New  York 
was  the  first  to  separate,  in  a  systematic  treatise  On  I 
Diseases  (New  York,  1861),  the  two  forms  of  i  cue  real  li 
and  treal  of  them  as  separate  and  distinct  diseases. 

The  question  involved  in  this  controversy — one  of  great 

importune! — has  failed  to  find  an  adequate  solution,  for  the 

reason,  chiefly,  that  clinical  observations,  which  have  . 
relied  upon  almost   wholly  for  the  solution    of   this   matter, 
are  made  under  peculiar  embarrassments,  moral,  mental, 

physical,   and    ei  rrn  inslu  III  nil.    so    that    the    -alio'    :i  |.  p 

conditions  falling  under  the  notice  of bservcr,  often 

present   phases  and  peculiarities  in  the  practice  of  another, 

that  warrant  entirely  different  conclusions;  and  hence,  not- 
withstanding thai  the  disease  (syphilis)  has  been  studied 
by  nn roil-  earl t  and  competent  observers  tor  a  very- 
long  period,  wide  and  honest  differences  of  opinion  exist  in 

the    matter  of   unieity  and    duality.      These   '.in    nevel 

completely  settled  until  some  other  and  more philosophio 
mode  of  arriving  at  conclusions  can  be  adopted  than  that 
afforded  by  clinical  observation  alone.  To  this  cud  the 
science  of  \  enoroal  diseases  demands  attention,  more  espe- 
cially as  the  great  advances  in  genera]  physiology  and 
pathology  within  the  pa  i    have  rendered  it  poa 

sible  to  understand  man;  I  i  onditions  and  pro 

which  no  amount  of  ability,  earnestness,  or  opportunity 
could  have  deduced  from  clinical  research. 

'lie'  nature  ol  syphilis, and  the  manner  in  which  the  hn- 

irni  is  infected  bj  it,  are  yet  equally  undetormi I. 

Opinions  in  rogard  to  these  point-  hai  a  bi  en  aln 
numorou     as  the  writers  on  the  subject  since  it-  nffinned 
European  advent  in   1492.      Mr.    loton,  a  valued  English 
aul  1 1,,  r  1 1  v,  write    [On  <■'<>   Urim 

l Ion,  I860,  pp.  270  347),  "Wis  must,  however,  I  iinklj 

admit  that  in  the  present     tate  of    oiem  o  il        imj 

to  determine  where ndei  what  oiroumstanoos  the  virus 

,„■  its  offeot     bit  appeared.  .  .  .  Mj  own  opinion  is,  that 

s\  phili-  originally    oducc  I  into 

1 1..  . ij  from  .'i d  oi  ■  »»'l  ''1:l'- 

thus  proilnccd.it  has  I „  transmitted  from  oni 

to  mi  it'ici."     nf  -\  pi. i  .  a  i>'o»l 

teaches nly  the /act— the  mod™ 
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remains  undiscovered.  We  have  no  means  of  detecting  the 
poison  in  the  solids  or  in  the  liquids  of  the  syphilitic  sore. 
The  blood  taken  from  veins  in  the  neighborhood  contains 
no  new  or  altered  element  that  can  be  detected  by  chemical 
investigation;  the  only  apparent  difference  is  a  greater 
proportion  of  albumen  and  a  diminution  in  the  number  of 
the  red  globules.  Still,  the  system  is  contaminated,  and 
our  form  of  expression  is,  that  a  poison  has  been  conveyed 
into  the  constitution,  but  the  real  explanation  of  the  matter 
we  do  not  know."  Dr.  Lionel  S.  Beale  of  London,  whose 
name  is  associated  with  most  laborious  and  scientific  inves- 
tigations in  regard  to  the  origin  and  nature  of  contagious 
diseases,  announce^  in  1863  (Di8canc-Germ*,  their  Real  Na- 
ture, London,  1S70,  p.  61)  his  discovery  of  living  animal 
disease-germs  in  fresh  vaccine  lymph,  with  the  declaration 
that  its  active  properties  were  due  solely  to  these  germs. 
They  were  described  as  consisting  of  minute  particles  of 
bioplasm  or  germinal  matter,  readily  secu  under  a  micro- 
scopic power  of  from  1000  to  2000  diameters;  and,  says 
Beale,  "  I  think  they  consist  of  a  peculiar  kind  of  living 
germinal  matter,  the  smallest  particle  of  which  under  favor- 
ing conditions  will  grow  and  multiply,  giving  rise  to  mil- 
lions of  living  particles  like  itself,  .  .  .  and  which,  like 
itself,  may  retain  life  after  the  death  of  the  organism  in 
which  it  was  produced;  living  matter  which  has  descended 
from  the  living  matter  of  health,  but  which  has  acquired 
the  property  of  retaining  its  life  under  new  conditions; 
living  matter  destroyed  with  difficulty,  and  possessing  such 
wonderful  energy  that  it  will  grow  and  multiply  when  re- 
moved from  the  seat  of  its  development  and  transferred  to 
another  situation,  provided  only  that  it  is  supplied  with 
suitable  nutrient  pabulum."  Like  disease-germs  were 
shown  to  exist  in  other  diseases,  and  a  similar  source  of 
origin  was  claimed  by  Beale  in  1866  for  syphilitic  disease. 
Thus  far,  however,  our  knowledge  of  the  active  principle 
of  syphilis  is  chiefly,  if  not  wholly,  of  a  negative  character. 
It  is  entirely  free  from  any  irritating  property  when  sep- 
arated from  purulent  combination;  the  transparent  secre- 
tion of  an  unirritated  syphilitic  lesion  shows,  under  the 
microscope,  only  the  debris  of  epithelial  cells,  small  round 
cells,  and  free  granular  matter;  when  inoculated  upon  the 
surface  of  a  healthy  person,  it  shows  no  sign  of  virulence, 
and  healing  of  the  wound  takes  place  as  promptly  as  when 
no  such  inoculation  has  been  made.  Subsequent  to  this 
healing,  a  period  of  complete  rest  ensues — the  so-called 
period  of  incubation — varying  from  twenty-four  hours  to 
seventy  days  in  well-authenticated  cases,  when  a  thicken- 
ing or  induration  of  the  integument  at  the  point  of  inocu- 
lation is  noticeable.  The  epidermis  becomes  thin  and 
friable,  and  a  moist  secreting  surface  soon  presents.  This 
secretion,  under  the  microscope,  shows  no  signs  of  ulcera- 
tive action  ;  only  the  normal  constituents  of  cell-prolif- 
eration are  seen.  The  process  thus  far  has  been  one  of 
growth,  resulting  in  the  indurated  papule.  This,  excised 
and  examined  under  the  microscope,  shows  only  normal 
cell-elements  —  white  blood-corpuscles — packed  so  closely 
that  the  induration  is  reasonably  accounted  for,  and  this 
embarrassing  the  circulation,  so  that  the  friability  and  final 
exfoliation  of  the  overlying  epidermis  is  readily  explained. 
As  this  cell-proliferation  or  accumulation  goes  on,  the  nu- 
trition of  the  more  deeply-implicated  tissue  is  cut  off,  a 
necrobiosis  (death  from  altered  life —  Virchow)  follows, 
which  results  in  an  open  lesion  or  loss  of  tissue;  and  this, 
with  its  indurated  base,  is  known  as  the  chancre  or  initial 
lesion  of  syphilis.  Up  to  this  time  the  disease  appears  to 
have  been  purely  local,  but  on  examination  the  lymphatic 
glands  in  immediate  connection  with  the  part  will  be  found 
enlarged  and  hardened,  and  if  examined  under  the  micro- 
scope will  be  found  closely  packed  with  the  same  sort  of 
cells  which  were  seen  in  the  section  of  the  indurated  papule. 
Various  influences  (such  as  the  simultaneous  inoculation 
of  the  syphilitic  principle  with  vicious  purulent  or  other 
secretions,  or  from  local  irritation)  may'change  the  cha- 
racter and  course  of  the  chancre,  but  otherwise  there  will 
be  no  evidence  of  diseased  action  except  that  resulting 
from  the  aggregation  of  cell-material,  and  this  apparently 
confined  to  the  line  of  lymphatic  vessels.  Up  to  this  time 
the  disease  is  known  as  primary  syphili*.  Another  period 
of  apparent  rest  now  occurs,  the  so-called  secondary  incu- 
bation of  syphilis.  During  this  period  also  there  is  no 
consciousness,  on  the  part  of  the  subject  of  the  trouble,  of 
any  general  discomfort,  the  disease  is  still  confined  to  the 
point  of  inoculation  and  the  group  of  lymphatic  glands  in 
immediate  connection  ;  this  period  continues  from  four  to 
six  weeks,  or  even  longer,  when  groups  of  lymphatic  glands 
remote  from  the  point  of  inoculation — in  the  neck,  in  the 
axilla,  and  in  the  arms — will  be  found  enlarged  and  hard- 
ened. The  whole  trouble,  apparently,  is  still  confined  to 
the  lymphatic  system,  until  a  rash,  rose-eolored  and  some- 
whatlike measles,  breaks  out  on  the  cutaneous  surface.  This 
is  apparently  the  result  of  a  sudden  impression  upon  the 


sympathetic  nervous  system,  consequent  upon  the  entrance 
of  the  vitiated  proliferating  elements  into  the  general  cir- 
culation. Up  to  this  time,  their  advent  into  the  general 
blood-current  has  been  delayed  in  the  lymphatic  system 
through  obstructions  afforded  by  gland-structures  between 
the  point  of  inoculation  and  the  thoracic  duct.  This  rash, 
which  is  known  as  syphilitic  roseola,  and  marks  the  in- 
vasion of  the  second  or  constitutional  stage  of  syphilis,  is 
dependent,  like  all  other  varieties  of  roseola,  upon  a  paresis 
of  the  vaso-motor  nerves  of  the  skin,  and  is  of  variable 
continuance,  sometimes  passing  off  in  a  few  hours,  again 
remaining,  gradually  exchanging  the  rosy  hue  for  a  copper 
color.  This  deeper  color  is  due  to  the  exudation  of  the 
coloring-matter  of  the  blood  (through  prolonged  stasis  in 
the  relaxed  capillaries),  and  may  continue  for  many  weeks. 
At  about  this  period,  probably  through  the  extensive 
engagement,  and  consequent  interference  with  the  normal 
functions  of  the  lymphatic  system,  the  subject  of  syphilis 
experiences  headaches,  chiefly  at  night,  pains  in  the  bones, 
with  increase  of  temperature,  and  a  general  malaise  which 
is  known  as  the  syphilitic  fever.  There  is  also  at  this 
period  a  marked  increase  of  the  white  corpuscular  ele- 
ment in  the  blood,  which  is  now  found  (like  the  secretion 
of  the  chancre  and  the  cell-accumulations  in  the  glands) 
to  be  capable  of  communicating  syphilis  by  inoculation. 
This  stage,  which  is  also  termed  the  active  period  of  syph- 
ilis, is  still  further  characterized  by  a  tendency  to  engorge- 
ment and  inflammation  of  parts  closely  allied  to  the  lym- 
phatic system,  as  the  tonsils  (which  not  unfrequently  go 
on  to  active  ulceration,  with  considerable  loss  of  tissue), 
and  to  parts  rich  in  lymphatic  vessels,  as  the  pharynx  and 
velum  pendulum  palati.  The  syphilitic  principle,  which 
has  thus  far  been  traced,  along  with  the  excessive  prolifera- 
tion of  the  germinal  or  white-blood  cells,  from  the  point 
of  inoculation,  throughout  the  lymphatic  system  and  into 
the  blood-current,  will,  curiously,  be  found  continuing  its 
line  of  development  independently  of  the  general  organism, 
except  so  far  as  is  recognized  in  the  localized  accumulation 
of  those  cells  which  have  hitherto  characterized  its  progress. 
The  lymphatic  system,  as  far  as  known,  is  an  under-drainage 
system,*  one  office  of  which  seems  to  be  to  return  to  the 
general  circulation  the  nutritive  material  carried  out  by  the 
blood-vascular  system  in  excess  of  the  demand.  Now,  at 
the  nearest  point  of  contact  of  these  systems  of  vessels 
(the  lymphatic  and  arterial)  we  should  expect  to  find  col- 
lections of  surplus  material,  which,  having  escaped  from 
the  arteries,  were  unable  from  any  cause  to  effect  an  en- 
trance into  the  under-drainage  vessels,  the  lymphatics. 
The  arrangement  of  these  vessels  in  the  skin,  as  described 
by  Teichman  {Rindjleinch,  p.  277),  is  as  follows:  "The 
blood-vessels  lie  around  the  circumference  of  the  papillae 
(winding  up,  cork-screw  fashion,  around  the  papilla  until 
they  reach  its  apex),  while  the  lymphatic  vessels  lie  ex- 
actly in  the  centre  of  the  papilla?,  and  no  lymphatic  ves- 
sels are  found  in  the  sebaceous  follicles,  the  sweat-glands, 
or  the  hair-bulbs.  Consequently,  it  is  in  this  juxtaposition 
of  the  blood-capillaries  surrounding  the  papilla?  and  the 
lymphatic  capillaries,  passing  up  through  their  centres, 
that  we  should  expect  to  find  materials  escaped  from  the 
blood-capillaries  detained  in  their  transit  into  the  lym- 
phatic capillaries.  Now,  it  is  a  well-recognized  clinical  fact 
that  at  the  period  of  syphilis  when  evidences  of  general 
constitutional  disturbance  begin  to  be  manifest — that  is, 
from  six  weeks  to  six  months  after  the  enlargement  of 
glands  contiguous  to  the  initial  lesion — and  simultaneously 
with  or  soon  after  the  appearance  of  the  roseola,  we  have 
a  distinct  papular  eruption  as  a  characteristic  feature  of 
syphilis.  The  papules,  which  may  vary  in  size  from  a  pin- 
head  to  a  split  pea,  or  even  larger,  and  may  occupy  the 
breast,  back,  arms,  face,  or  all  these  localities,  and  to  a  cer- 
tain extent  symmetrically  on  either  side  of  the  body,  are 
confined  to  the  papillse  cut  in.  Section  of  one  of  these  papules, 
examined  under  the  microscope,  shows  the  same  crowding 
of  white-blood  cells  (germinal  elements)  which  was  found 
to  characterize  the  induration  of  the  initial  lesion  and  the 
enlarged  and  indurated  lymphatic  glands.  Inoculation  of 
healthy  persons  with  the  materials  forming  the  papule  is 
known  to  result  in  the  communication  of  syphilis.  This 
papular  or  secomlavy  eruption  of  syphilis,  as  it  is  some- 
times called,  may  be  interspersed  with  pustules,  or  may  be- 
come pustular  as  a  result  of  a  low  state  of  the  system,  or 
from  some  peculiar  dyscrasia  of  the  individual  affected. 
Papules  occurring  upon  the  mucous  membranes  are  known 
as  mucous  patches.  Their  surface  soon  becomes  eroded  and 
covered,  especially  at  the  borders,  with  a  whitish  fibrinous 
exudation,  which  is  esteemed  a  characteristic  of  this  lesion. 
Mucous  patches  always  occur  upon  mucous  membranes 
richly  endowed  with  lymphatic  vessels,  as  upon  the  soft 
palate,   the  tonsils,   the  gums,  the  inner  surfaces  of  the 


*  Von  Recklinghausen  Strieker  (Syd.  ed.,  vol.  i.,  p.  237). 
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cheeks,  the  tongue,  the  walls  of  the  pharynx,  etc  Papules 
occurring  on  integument  at  points  of  unusually  abundant 
lymphatic  distribution,  as  about  the  vulva,  the  anus,  or  the 
scrotum,  about  nails  of  fingers,  toes,  etc.,  often  assume  the 
characteristics  of  the  mucous  patch,  and  are  termed  mucous 
Utbcrclea.  The  secretions  of  both  mucous  patches  and  mu- 
cous tubercles  are  highly  inoculable,  and  constitute,  from 
this  fact,  one  of  the  most  important  features  in  the  disease. 
The  inoculation  of  a  healthy  person  with  syphilis  fre- 
quently occurs  through  contact  with  the  secretion  of  a  mu- 
cous patch  situated  in  the  mouth,  and  results  through  con- 
tact, as  in  kissing,  the  only  required  condition  being  a 
crack  or  an  erosion  or  simple  eruption  (cold  sore).  Nu- 
merous examples  are  recorded  where  the  disease  has  been 
acquired  through  contact  with  a  spoon  or  a  pencil  or  a  pipe, 
or  even  of  a  stick  of  candy,  which  has  been  contaminated  with 
the  secretion  of  a  mucous  patch.  Fortunately,  the  syphi- 
litic principle  requires  for  its  introduction  into  a  healthy 
organism  a  pre-existing  lesion  of  the  skin  or  mucous  mem- 
brane. A  specific  exudative  inflammation  of  the  eye  (syphi- 
litic iritis)  is  not  an  infrequent  occurrence  in  early  consti- 
tutional  syphilis.  Dr.  Bumstcad  says:  "We  have  no  cer- 
tain means  of  distinguishing  syphilitic  iritis  from  that 
dependent  upon  injury,  rheumatism,  or  other  causes.  At 
an  early  stage  of  the  disease  the  pupil  assumes  a  dull  ap- 
pearance, owing  to  commencing  changes  in  the  interior 
capsule  of  the  lens;  it  may  also  be  somewhat  irregular. 
This  irregularity  of  outline,  due  to  adhesion  between  its 
margins  and  the  capsule  of  the  lens,  or  to  exudation  into 
its  substance,  becomes  more  marked  as  the  disease  pro- 
gresses, and  is  especially  evident  if  the  pupil  be  dilated  by 
belladonna  or  atropine,  when  its  margin  is  found  Bcalloped. 
In  some  cases  the  adhesions  become  continuous  around  the 
whole  circumference,  and  the  capsule  of  the  lens  is  covered 
with  a  layer  of  lymph  which  completely  blocks  up  the 
pupil."* 

The  structures  of  the  eye,  especially  the  more  delicate, 
as  the  iris,  the  retina,  the  conjunctiva,  etc.,  have  hitherto 
been  considered  entirely  deficient  in  a  lymphatic  circula- 
tion. Schwalbe  has  nevertheless  fully  demonstrated  its 
presence  in  all  these  structures,  and  has  shown  an  especially 
generous  distribution  to  the  iris,  and  in  excess  of  the  neigh- 
boring tissues.  With  the  presenee  of  a  vitiated  germinal 
element  free  in  the  general  circulation,  with  its  known 
power  to  cause  obstruction  to  the  lymph-circulation,  and 
a  consequent  hyperplasia,  we  find,  as  a  natural  sequence, 
exactly  what  we  should  expect  a  priori — viz.  that  in  the 
advance  and  course  of  syphilis  the  delicate  structures  of 
the  eye  often  suffer  through  the  same  causes  that  result  in 
hyperplasias  in  other  parts  richly  endowed  with  lymphatic 
vessels. 

Pains  in  the  bines  are  often  associated  with  the  active 
or  secondary  period  of  syphilis.  Sometimes  they  arc  of  a 
wandering  character,  and  again  are  localized,  usually  at 
some  point  in  the  long  bones  of  the  arm  or  leg.  Occasion- 
ally, a  circumscribed  spot  of  periostitis  occurs,  leaving  a 
slight  bony  elevation  termed  a  node.  Affections  of  the 
hair  and  nails  occasionally  present  themselves  in  early 
constitutional  syphilis.  The  hair  loses  its  lustre  and  falls, 
sometimes  partially  and  in  spots;  at  others  not  only  does 
entire  baldness  result,  but  a  loss  also  of  the  beard,  eyebrows, 
ami  eyelashes.  The  nails  may  become  dry,  lustreless,  and 
brittle,  while  sometimes  papules  occur  about  the  borders 
which  arrest  growth  and  cause  considerable  irritation. 

Reeent.  observations  have  shown  the  presence  of  an  ex- 
tensive distribution  of  lymphatic  vessels  in  every  Structure 
and  tissue  of  the  human  organism.  Even  in  the  fibrous 
and  cartilaginous  tissues  these  vessels  have  been  absolute- 
ly demonstrated.  (Lymphatics  of  Cartilage  mnt  Fasciee, 
Ludwig  and  Schweigger  Seidel,  Leipsic,  1872.)  Wher- 
ever blood-vessels  are  present,  an  accompanying  system 
of  lymph-vessels  is  also  found,  thus  going  far  to  eon- 
firm  a.  recent  view  of  one  of  the  offices  of  the  lymphatic 
system  as  a  necessary  adjunct  to  the  blood-v  asenlur  sys- 
tem in  gathering  in  and  returning  to  the  general  circula- 
tion the  excess  of  germinal  material  exuded  for  purposes 
of  nutrition.  With  this  view  id'  the  uses  of  the  lv  inpnatic 
system,  it  is  a  eomparatively  easy  matter  to  account  satis- 
factorily for  many  diseased  conditions  heretofore  considered 
anomalous,  and  to  appreciate  the  causes  of  the  multiform 
lesions  of  syphilis  which  have  hitherto  puzzled  acute  elin- 
ical  observers,  and  conveyed  the  impression  that  tnif  di 
case  is  developed  by  no  fixed  laws,  bul  results  from  a  gen- 
eral ami,  almost  necessarily,  permanent  vitiation  of  the 
entire  affected  organism. 

The  active  stage  of  syphilis  is  of  varying  duration,  oo^ 

ering  a  period  of  rarely  less  than  on re  than  two 

years.  During  this  time  the  secretions  of  ail  lesions  and 
the  blood  are  inoculable.     Its  course,  as  formerly  described, 

*  Venereal  Diseases  (8d  ed.,  p.  6G0). 


is   marked   by   a  gradual   invasion   of  the  organism,  and 
always  in  the  line  of  lymphatic  distribution.    Main  i 
however,  are  so  mild  that  nothing  more  than  slight   glan- 
dular enlargements  can  be  recognized,  and  again  .-"  -■    -  i 
that  every  possible  manifestation  is  in  progress  at  one  and 
the  same  period.     The  causes  of  variation  appear  t<>  de 
pend    upon    different   degrees    of    activity   in    the    material 
inoculated,  and    in    the   condition   and    antecedents    of  the 

subject.  Syphilis  may  lie  transmitted  to  offspring  through 
tire  influence  of  a  syphilitic  parent,  but  only  during  the 
active  period  of  the  disease,  Abortions,  still-births,  and 
imperfectly-developed  children  may  result  from  uterine 
and  ovarian  changes  dependent  upon  antecedent  syphilis, 
for  a  long  period  subsequent  to  the  termination  ->i  active 
syphilis.  It  is  a  ride,  however,  to  which  there  are  few,  if 
any.  exceptions,  that  syphilis  i-  transmitted  bj  hereditary 
taint  only  while  the  lymphatic  glandular  enlargen  i  at 
remain.    The  complete  disengagement  of  the  lymphatic 

glandular  system,  with  or  without   treatment,  IS  the  ;-      01 
ance  of   immunity  from   the  danger  of   hereditary  trans- 
mission. 

Properly  speaking,  syphilis  terminates  with  the  second- 
ary stage,  and  in  the  great  majority  of  cases,  as  a  result 

of  treatment  or  by  natural  evolution,  the  Subject  of  it  re- 
mains in  ever}  respect  well.  In  this  regard  it  reserabh  i 
gonorrhn-a  which  has  pursued  a  favorable  course,  bul  in  a 
certain  number  of  cases  a  damage  has  occurred  which  is 
followed  by  consequences  (such  as  stricture  of  the  urethra) 
widely  differing  from  the  original  disease.      So  in  syphilis 

the  Sequel.*  whicb  result,  and  are  general!}  described  as 
the  tertiary  or  third  period  of  syphilis,  may  be  assumed  to 

be  the  effects  of  injury  occurring  during  the  active 
of  syphilis.  They  lack  in  the  fust  instance  the  element 
of  contagion;  in  the  second,  the  manifestations  are  un- 
symmetrieal;  in  the  third,  they  supervene  after  an  in- 
terval of  perfect  health  at  periods  varying  from  a  few 
months  to  forty  or  more  years  from  the  active  mani- 
festations of  the  disease.  They  arc  characterized  by  the 
infiltration  or  deposit  of  lymphatic  elements  in  the  -kin, 
in  the  muscles,  in  the  bones,  in  the  viscera.  Such  col- 
lections are  termed  syphiloma,  or  more  generally  gum- 
inata.  The  most  exhaustive  examinations  discover  in  them 
only  the  debris  of  lymphatic  or  cicatricial  elements.  The 
results  produced  are  only  such  as  might  reasonably  be  pred- 
icated upon  a  mechanical  interference  with  the  lymphatic 
circulation.  Germinal  material,  imprisoned  by  interrupted 
natural  channels,  exhibiting  in  certain  localities  0  low  for 
mative  power,  sufficient  to  produce  constriction  of  708801 8 
and  tissues,  but  incapable  of  entering  into  the  composition 
of  any  useful  tissue;  present,  therefore,  only  as  an  obstruc- 
tion, as  a  foreign  body,  or  as  cicatricial  tissue,  which  may 
result  finally  in  the  compression  and  strangulation  of  im- 
portant vessels  and  organs. 

In  the  skin  the  earlier  and  more  common  sequel  of  syphi- 
lis appears  as  an  eruption  of  a  tubercular  character,  from 
the  size  of  a  grape-seed  to  the  circumference  of  n  dime, 
occurring  singly  or  in  groups,  the  latter  variety  being  as  a 
rule  discrete;  the  former  of  a  dark-red  color,  often  scarcely 

ulcerative,  but  still  having  permanent  cicatrices.  The  lai 

variety  usually,  when  in  groups,  assumes  a  crescentio  form, 
and  is  characterised  by  a  free  serous  exudation,  which  dries 
and  accumulates  in  thick  brown  scab-;,  underneath  which  ■ 

painless  ulceration,  usually  super  li  ial.  goes  On.  Thisis  te rul- 
ed syphilitic  impetigo.  Solitary  lesions  may  ooottr  whiofa 
pursue  a  similar  course,  involving  larger  surfaces,  often 
one  and  even  two  in  die-  in  diameter,  with  deeper  and  more 
abrupt  loss  of  tissue,  and  are  known  as  syphilitic  nrpia. 
Or,  usually,  at  a  later  period,  the  obstructive  element  may 
be  so  superficial  that  a  dry  scaly  eruption  called    syphilitic 

lepra  or  psoriasis  mav  occur.  Again,  profound  obstructions 
of  the  integument  occur,  which  may  result  in  large  and 
deep  ulceration!  extending  through  the  entire  thickness  of 
the  integument,  involving  the  subcellular  tissue  and  pur- 
suing - I  times    a    tortUOUS   Course,  when  they  are    termed 

Bl  rpigiuou*  ulcerations  of  Syphilis,     On  the  other  hand,  a.' 

cumulations  of  the  gummous  mate  rial  may  in  localised 
under  the  integument. and  attain  a  considerable  size,  pain- 
less and  sluggish,  and  when  out  of  the  line  of  pressu 

external  irritation  may  Oils!  tor  a  long  time  without  gel 

inconvenience,     'these  are  known  as  gummy  tumor*.     'Ibis 
same  material  may  also  accumulate  in  the  testicle,  BO  that 
it  >hall  acquire  the  site  of  a  large  orange,  or  it  m 
gate  in  the  kidney  (in  both  of  which  organ-  large  lymph- 
acs  are  shown  bj  Mis  and  Longer  to  exi  t       Mop 

the  liver  in. iv  be  the  Bubjei  I  of  the  de| •  when  tl  often 

results  in  cicatricial  contractions  of  it  ub 

-t e.    The  lungs,  the  brain,  the  heart,  maj   each  and 

all  be  involved  In  difflonltj  from  the   i  m  in  their 

parenchyma  of  the  gummou    element.    En  the  fibrous  ooi 
Ing  of  the  bones  it  may  be  Impi     me  I,  'iti*. 

and  consequent  growth  ol  new  and  Imperfect  bonj  i 


SY1MULIZATI0N. 


rial,  called  syphilitic  node*,  or  within  the  osseous  Bubatanee, 
»r  death  oi  the  bone,    And  vet  inall  these 

Vftrie  I  i oatituent  of  the  dis- 

turbing  eause  can  be  discovi  red  te  have  any  Bpeoific  prop- 
erty, none  which  may  not  be  reasonably  attributed  to  a 
purely  mechanical  obstruction  of  the  vessels  of  the  lym 
phatio  ^^  stem.  In  the  absence  of  anj  other  alleged  cause, 
[h)S  obstruction  maj  be  assumed  as  the  result  oi  the  con 
tra.(,  ...  material  laid  down  in  the  early  active 

■  bilie. 

Tn,  I'm  vimim  op  Syphilis  from  the  earliest  timee  hat 
been    ,  eonl  ovi  i  y,  bni   in  avi  rj  age  of  which 

hm  rcury,  in  some  form,  has  been  the  sheet- 
anchor,  ultimately  relied  upon  tor  the  amelioration  and 
cure  ol  the  active  forma  oi  the  disease.  Originally  ad- 
antidou  to  syphilis  as  early  as  the  four- 
teenth century,  it  was  often  pushed  to  such  extremes  that 
;,  i-  of  the  drug  were  recognised  as  mure  damaging 
than  the  results  of  the  disease,  and  from  century  to  cen- 
tury it  wa>  by  turns  in  favor  and  disfavor,  until  a  know- 
ledge based  "ii  more  intelligent  clinical  observations 
..  i  that  its  beneficial  effeots  were  mure  surely  and 
.  produced  by  a  gentle  and  prolonged  mercurial  in- 
fluence. The  iodide  of  potassium,  first  introduced  by  Wal- 
lace ol  Dublin  in  L832,  has  also,  since  that  time,  been  held 
in  high  esteem  for  its  influence  in  combating  syphilitic 
disease,  especially  in  its  later  forms.  And  while  various 
plans  of  treatment  have  at  times  found  favor,  such  as  de- 
coctions  of  guiaoum-wood,  sarsaparilla-bark,  and  numer- 
ous he  b  .  treatment  by  baths  and  various  modes  of  sweat- 
ing, diuresis,  and  purgation,  and  syphilization  ;  mercury  and 
the  iodide  of  potassium  have  held  the  field,  np  to  the  pres- 
ent day.  as  the  safest  and  most  efficient  means  of  treating 
syphilitic  disease  in  all  its  forms.  It  is  a  curious  and  in- 
structive fact  that  all  modes  of  treatment  which  have  ever 
found  even  a  t  ran  si  en  1  favor  in  the  management  of  syph- 
ilis have  been  practically  based  upon  a  similar  theory — 
namely,  a  stimulation  of  the  metamorphosis  ••/  tissue;  and 
that,  although  the  power  of  acting  as  an  antidote  to  the 
bo- called  syphilitic  virus  has  been  claimed  for  some,  and 
more  especially  for  mercury  and  the  iodide  of  potassium, 
yet  these  very  remedies  are  universally  recognised  as  the 
most  patent  agents  for  bringing  about  tissue-metamorphosis 
know  n  to  soien  :e. 

The  behavior  of  syphilitic  disease  under  a  treatment 
which  is  simply  calculated  to  hasten  the  metamorphosis 
of  normal  tissue  would  lead  to  the  inference  that  the  ex- 
cessive accumulations  of  oell-growth  which  are  shown  to 
be  oh  of  every  Stage  of  its  development  play 
an  important  part  in  the  causation  of  the  different  man- 
ifestations of  syphilis,  and  induce  us  to  pause  before  claim- 
ing an  '  |"  ill  v  irus  a-  essential  to  the  explanation  of  the 
different  moil. id  conditions  which  characterise  its  advent 
and  progress.  The  contagious  element,  which  alone  sug- 
the  presence  of  a  virus,  would  appear  to  act  only 
in  stimulating  the  normal  cell-proliferation  to  a  degree 
in  excess  of  the  ability  of  the  natural  processes  to  as- 
similate and  utilize.  This  cell-excitation  would  seem  ca- 
pable of  being  communicated  from  one  cell  to  another,  and 
the  rapid  fission  would  of  necessity  result  in  a  decreased 
ability  to  develop  int  »  permanent  structures.  Thus,  we 
have  the  exact  material  which  is  known  to  make  up  the  in- 
durations an  1  useless  cell-accumulations  which  are  ass  tci- 
ate  1  with  syphilis  in  all  its  forms  and  stages.  This  view 
of  syphilis  would  explain  the  benefit  known  to  result  from 
use  of  remedial  measures  capable  of  hastening  the  meta- 
of  tissue.  Looking,  then,  upon  imperfect  cell-pro- 
liferation and  accumulation  as  the  \eries morbi of  syph- 
ilis, it-  removal  by  means  which  are  most  efficient,  and  yet 
least  liable  to  affect  the  normal  constituents  of  the  organism, 
will                      m  legitimate  aim  of  medicine.     Large  doses 

■  in  health, actin  producing  a  rapid  fatty  degene- 
rationof  n  irmal  tissues.  Oneof  the  prominent  constituent- 
of  thesalivary  secretions oauae  1  by  a  full  mercurialization  is 

tn  rapid  tissue-metamorphosis.  Small 
.  sufficient  only  to  accelerate  in  a  slight 

ce  the  normal  tissue-changes,  may  be  administered  for 
a  very  long  I   only   without  damage,   but  often 

with  i  bcalthful  action.    Now.  if.  as 

premise  I,  the  mai  of  syphilis  is  an  imperfect  cell- 

proliferation,  having  less  vitality,  less  organizing  power, 
than  normal  cells,  holding  its   forms  bj    a  feebler  tenure 

.  healthy  tissue,  then  we  might  expect  exactly  what  we 
do  finl  as  a  result  of  clinical  experience  and  observation 
— viz.  that  small  doses  of  nnnnrv,  long  continued,  are  effi- 
cient in  removing — nay,  in  cut  inj;  ills  withoutmarked 
damage  t  i  the  general  organism.  rree  of  mer- 
ourialization  icient  to  effe  bruction  and 
elimination  of  the  syphilitic  el  and  yet  not  suffi- 
cient to  disturb  to  any  important  degree  any  of  the  normal 
tissues  or  processes,  constitutes  the  highest  ileal  of  mer- 


curial influence  in  the  treatment  of  syphilis.  The  iodide 
of  potassium  is  recognized  as  a  potent  agent  in  stimulating 
the  lymphatic,  vascular)  and  glandular  systems,  and  in 
otherwise  aiding  in  the  normal  processes  of  tissue  meta- 
morphosis. With  less  power  to  affect  the  disintegration  of 
healthy  and  diseased  structures  than  mercury,  it  is  found 
less  potent  in  the  treatment  of  the  active  manifestations  of 
syphilis;  but  from  its  known  ability  to  unite  with  and  ren- 
der active  the  mercurial  medicines,  conjointly  or  previous- 
ly administered,  it  constitutes  a  philosophical  and  invalu- 
able adjunct  in  the  treatment  of  syphilis,  especially  in  its 
later  forms,  which  have  been  described  under  Sequela,  or 
third  pi  riod.  F.  N.  Otis. 

Syphiliza'tion,  a  term  applied  to  the  treatment  of 
syphilis  by  the  repeated  inoculation  of  the  purulent  sccre- 
tion  of  venereal  Bores,  originated  by  M.  Auzias  of  Turin  in 
1S44.  In  his  attempts  to  communicate  syphilis  to  the 
lower  animals,  M.  Auzias  found  that  the  pustules  resulting 
from  repeated  inoculations  of  venereal  sores  gradually  de- 
creased in  size  and  virulence,  until,  after  a  time,  no  effect 
was  produced  cither  by  inoculation  of  the  pus  derived  from 
previous  inoculation,  or  even  by  that  obtained  from  fresh 
sources.  This  modified  action  he  attributed  to  the  satu- 
ration of  the  system  by  the  syphilitic  virus;  which  point 
once  reached,  lie  claimed  that  no  reaction  occurred  from 
the  further  introduction  of  the  syphilitic  virus,  and  hence 
an  immunity  from  all  harm  from  subsequent,  syphilitic 
exposures  was  attained.  This  point  of  saturation  or  tol- 
erance, having  in  the  same  way  been  established  in  man, 
it  was  assumed,  would  afford  a  lasting  security  against  the 
acquirement  of  syphilis,  bf.  Auzias  also  claimed  for  tins 
plan  of  treatment,  which  he  termed  syph  Uizatton,  a  prompt- 
ly curative  influence  in  all  forms  of  syphilis,  and  communi- 
cated his  views  to  the  French  Academy  in  1851.  They 
were  at  once  combated  by  M.  Ilicord  and  his  school.  They 
received  support  from  MM.  Malgaigne,  Gosselin,  Diday, 
and  others,  but  gained  no  permanent  standing  in  France. 
In  Italy  numerous  experiments  were  made  by  M.  Sperino, 
but  were  finally  discontinued  on  account  of  the  public  feel- 
ing against  them.  The  most  earnest  advocate  and  expo- 
nent of  syphilization  was  Prof.  Boeok  of  Sweden,  who 
claimed  to  have  treated  more  than  1000  eases  of  syphilis  by 
so-called  syphilization  between  the  years  1852  and  1  vlij 
in  one  of  the  public  hospitals  of  Christian i a,  Sweden.  The 
purulent  secretion  of  both  syphilitic  lesions  (infecting 
chancres  |  and  the  chancroid  ( the  local  n  on  -infectious  vene- 
real sore)  were  used  indifferently  by  him  in  making  the 
inoculations.  Prof.  Boeck  found  it  necessary,  however,  to 
irritate  the  syphilitic  sore  (the  chancre)  until  it  secreted  a 
purulent  fluid  before  a  successful  inoculation  could  be  pro- 
duced. Inoculations  were  made  with  the  point  of  a  lancet, 
first  on  the  sides  of  the  chest  by  three  punctures,  which  in 
successful  eases  produced  small  pustules  in  about  forty- 
eight  hours.  In  the  same  manner  inoculations  were  re- 
peated from  these  pustules  on  the  third  day  after  their  ap- 
pearance. This  process  was  continued  on  alternate  sides 
of  the  chest  (progressing  from  above  downward)  until  the 
resulting  sores  (which,  as  a  rule,  became  smaller  on  each 
succeeding  inoculation  i  ceased  to  produce  any  purulent 
matter.  Pus  from  a  fresh  source  was  then  introduced,  and 
the  inoculations  continued  as  before  until  the  inoculating 
property  was  in  like  manner  exhausted  ;  and  again  a  third 
and  a  fourth  supply,  until  no  reaction  followed  the  intro- 
duction of  pus  from  any  source.  A  similar  procedure  was 
then  instituted  upon  the  arms,  and  finally  upon  the  thighs ; 

!  and  when  no  inoculations  could  be  made  to  succeed  on  any 

I  part  of  the  body,  the  patient  was  said  to  besyphitfeed, and 
to  enjoy  a  perfect  immunity  from  the  influence  of  syphilis. 
Under  this  process  of  syphilization  it  was  claimed  that  per- 
sons  afflicted  with  any  form  of  syphilitic  lesion  rapidly 
improved  to  a  final  and  complete  recovery.  The  number 
of  inoculations  in  each  ease  varied  from  100  to  several 
hundre  1,  and  the  time  required  to  complete  the  syplnliza- 

i  tion  was  from  three  months  to  a  year  or  more.  It  was 
claimed  that  the  ulcers  resulting  from  properly-performed 
inoculations  rarely  became  of  sufficient  size  to  give  much 
trouble.  Prof.  Boeok  visited  England  in  1S65,  and  by  in- 
vitation of  the  surgeons  of  the  Lock  Hospital  of  London 
treated  twenty-seven  syphilitic  patients  in  that  institution 
by  the  process  of  syphilization.     The  results  of  this  experi- 

|  ment  were  summed  up  in  the  report  of  a  committee  ap- 
pointed for  the  purpose.  In  this  report,  while  acknow- 
ledging the  disappearance  of  syphilitic  symptoms  and 
lesions  under  repeated  inoculations,  the  committee  cx- 
ed  the  opinion  that  "  syphilization  is  not  a  treatment 
which  can  be  recommended  for  adoption  ;  and  that  even  if  it 
could  be  admitted  to  possess  all  the  advantages  claimed  for 
it   by  it-   advocate-,   these  advantages   would   not   compen- 

i  sate  for  its  tediousness,  its  painfulness,  and  the  lifelong 
marking  it  entails  upon  the  patient."     Prof.  Boeck  visited 

.  the  U.  .S.  in  1869,  and  treated  seven  patients  by  syphili/.a- 
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tion  in  the  Charity  Hospital  of  New  York  City  in  the  ser- 
vice  of  Prof.  P.  J.  Bumstead.  In  the  latest  edition  of  his 
work  on  venereal  discuses,  issued  in  1*7(1,  Prof.  Bumstead, 
after  a  very  friendly  personal  tribute  i"  Prof.  Boeck,  and  a 
fi&ir summing  up  of  theannoj  ances,  difficulties,  and  .lungers 
of  the  treatment  of  syphilid  by  syphilization,  finally  closes 
by  saying  :  "  I  feel  obliged  to  subscribe  t<>  the  opinion  of 
the  London  committee  (Messrs.  Lane  ami  Gascoyen),  that 
'syphilization  is  not  a  treatment  which  can  be  recom- 
mended fir  adoption.'  " 

The  claim  of  the  advocates  of  syphilizat i,,n,  that  the  sys- 
tem of  the  patient  is  saturated  or  surcharged  with  the 
syphilitic  virus  by  the  repeated  inoculations  of  pus  from 
syphilitic  or  chancroidal  sores,  has  been  shown  to  be  fal- 
lacious by  demonstration  of  the  fact  that  the  purulence 
associated  with  a  true  syphilitic  lesion  is  accidental,  and 
quite  independent  of  the  syphilitic  virus,  and  (hat  the  pus 
of  the  true  chancroid  never  contains  the  syphilitic  prin- 
ciple. Pus  from  the  chancroid  was  chiefly  ami  preferably 
used  in  the  so-called  syphili/ing  process,  as  it  was  always 
promptly  auto-inocuiable,  while  the  secretion  from  the  true 
chancre,  the  initial  lesion  of  syphilis,  furnished  inoculable 
pus  only  after  the  application  of  some  local  irritant.  That 
the  pus  so  pro  luce  1  does  not  necessarily  contain  the  virus 
of  syphilis  is  shown  by  the  known  fact  that  inoculation  of 
syphilitic  blood,  or  non-purulent  secretion  of  a  syphilitic 
subject,  often  conveys  syphilis  to  a  healthy  person  inde- 
pendently of  any  suppurative  action.  Hence,  the  pus  used 
in  the  inoculations  for  syphilization,  not  of  necessity  con- 
taining (he  syphilitic  virus,  could  not  surcharge  the  system 
with  syphilis,  Ihinielssen  of  Christiania  inoculated  a  leper, 
who  had  never  had  syphilis,  400  times  with  the  purulent 
fluid  used  by  Boeck  for  syphilization,  without  other  effect 
than  the  production  of  local  sores;  after  which  an  inocula- 
tion of  this  patient  with  the  secretion  of  an  unirritatcd  in- 
fecting chancre  resulted  in  the  prompt  communication  of 
constitutional  syphilis.  Lindmann  (quoted  by  Van  Bur  en 
and  Keyes  On  Syph-ilis,  p.  514)  inoculated  himself  a  num- 
ber of  times  with  chancroidal  pus,  always  with  success,  but 
with  no  syphilis j 'finally,  inoculating  himself  with  the  se- 
cretion of  a  well-determined  lesion  of  syphilis,  this  wasfol- 
loweil,  after  forty-live  days,  by  an  eruption  of  constitutional 
syphilis.  Warnery  of  Lausanne  {ibid.,  p.  516)  inoculated 
himself  plentifully  with  pus  from  chancroids,  which  pro- 
duced only  local  ulcers.  Finally,  employing  the  syphilitic 
virus  once,  an  indurated  chancre  appeared  after  twenty- 
three  days'  incubation.  This  was  followed  in  due  course 
by  constitutional  syphilis.  It  was  thus  clearly  shown  that 
the  system  was  not  saturated  with  syphilis  by  the  repeated 
inoculations  of  the  syphilization  process,  nor  in  the  least 
degree  protected  by  it  from  the  acquirement  of  syphilis; 
and  yet  a  certain  curative  influence  was  acknowledged  by 
all  to  result  from  the  treatment  of  syphilis  by  this  method. 
This  was  attributed  by  the  opponents  of  syphilization  solely 
to  the  counter-irritation  and  the  depurative  action  caused 
by  the  suppurative  process.  With  the  view  of  proving  the 
truth  of  this  position,  Drs.  Lindmann,  Iljort,  Faye,  and 
Ihinielssen  treated  a  large  number  of  eases  of  syphilis  by 
inoculation  with  tartarized  antimony,  and  with  the  result 
of  obtaining  not  only  a  tolerance,  or  so-called  saturation, 
after  repeated  inoculation-',  but  nearly,  if  not  quite,  an 
equal  measure  of  success  in  mitigating  or  curing  syphilis 
by  this  plan,  which  was  facetiously  entitled  tartarizatinn. 
The  theory  that  counter-irritation  and  depuration  were  the 
sole  curative  agents  in  the  treatment  of  syphilis  by  syph- 
ilization, so  called,  first  advanced  by  Prof.  Faye  of  Chris- 
tiania, Sweden,  is  now  generally  received,  and  since  the 
death  of  Prof.  Boeck  in  1875  the  treatment  of  syphilis  by 
syphilization  may  be  said  to  have  fallen  into  merited  dis- 
use. F.  N.  Otis. 

Syphon.     Sec  Sipho.v. 

Sy'ra  [am-.  Syroa],  island  of  Greece,  in  the  ASgean  Sea, 
with  an  area  of  55  sq.  in.,  with  35,000  inhabitants.  It  is 
high  and  mountainous,  (he  highest  peak  rising  about   1000 

feet  above  the  level  Of  the    Sea,  but    it    is    rocky  and    rather 

bare.  It  produces  wheat,  wine,  figs,  fruits,  etc..  but  not  in 
sufficient  quantity  to  supply  the  demands  of  the  inhab- 
itants. Before  1821  it  was  an  insignificant  place,  and  had 
hardly  1000  inhabitants,  but  as  it  keptn  tral  in  I 
Btruggle  between  Greece  and  Turkey .  il  be  tame  ;■  place  of 
refuge  to  main  Greek  fugitives  from  the  other  islands,  and 
the  enterprising  spirit  and  commercial  -kill  'hey  bi 
with  them  made  the  island  prosperous  in  a  short  time. 

Syra,  or  Hermopolis,  capital  of  the  islam  I  of  Syra, 
is  well  built  and  ha-  a  safe,  spacious,  and  convenient  hai 
bor.     Its   trade   is   very   important,     li   owm    aboul    on< 
third  of  the  whole  Greek  merohant  Beet,  and  nearly  one- 
half  of  all  the  imports  to  Grei through   tin     hai 

bor.       Besides    its    trade,    its    shipbuilding    is    important. 
P.  20, !)"('.. 


Syr'aeuse  [It.  Sira&ua],  city  of  Sicily,  chief  town  of 
the  province  of  the  same  name,  on  the  E.  coast  of  thi   i  land, 
in  hit.  :;7°  (I'  N.,  Ion.  I.V-  20'  E.     The  modern  town   0 
pies  the  rocky  islet  Ortygia  il   mile  in  length.  \  mile  in 

breadth),  which  serves  a-  an  i  riesisli  1,1c  breakwater  to  pro 
tect  the  large  harbor  on  the  \V\,  and  uero-s  the  mouth  of 
which  it  lies.  This  harbor  was  formerly  one  of  the  tine  t 
in  the  world,  and  is  even  now  the  best,  perhaps,  in  Sicily. 
Ortygia,  though  at  Boine  periods  united  to  the  main  island 
by  a  viaduct  or  causeway,  i-  now  eon  nee  ted  with  it  only  by 
bridges.  The  small  harbor,  Porto  Marmoreo,  lies  \.  of 
Ortygia.  The  present  town  is  fortified  by  walls  and  a  cita- 
del of  the  Byzantine  period,  as  well  as  bj  works  of  the  time 
of  Charles  V.  and  of  Charles  [II.  of  Naples,  bo  that  it  is,  in 

fact,  one  of  the    BtTOngest    place.-    in  tin-  kingdom  of    It;i|v. 

There  is.  however,  little  commerce  here  (the  whole  number 
of  vessels  entering  the  two  harbor-  ammalK  not  exceeding 
1200 j,  and  the  industry  is,  if  possible,  even  less,  bo  thai  the 
general  aspect  of  the  town,  in  spite  ol  the  extraordinary 
beauty  of  its  situation,  i<  depressing  in  the  extren  e.  lt'< 
chief  interest  euiisi-t^  in  the  still  existing  monuments  of  its 
former  greatness,  to  understand  which  a  brief  sketch  of  its 
earlier  history  ami  topography  will  he  necessary.  Accord- 
ing to  Thucydides,  Ortygia  was  colonized  by  the  <'orin- 
thians  758  B.C.,  though  the  Phoenicians  had  probably  made 
an  earlier  settlement  hen-.  Possessing  every  adi  antage  of 
position  and  climate,  with  an  adjacent  country  of  marvel 
lous  fertility,  the  young  colonj  grew  with  great   rapidity. 

threw  itself  over  upon  the  main  island,  and   n  began  to 

plant  new  settlements  in  \  arioue  pari-  of  T rinacria.  W  hi  Q, 
after  long  and  cruel  war-,  (be  Kumatis  obtained  pOSSl  --ion 
of  the  rest  of  Sicily, Syracuse,  together  with  -mum  important 

place-  in  its  neigh  bor  h I,  was  left  to  Hieron  II.  (275  B.  C.), 

who  had  become  an  ally  of  Rome.  1'ndcr  this  king  (he  city 
rose  to  its  highest  point  of  magnificence,  and  is  said  to  have 
contained  an  immense  population  within  its  walls,  then, 
according  to  some  authorities,  22  miles  in  circumference; 
according  to  others,  11  miles.  The  grandeur  of  theedi 
and  the  artistic  wealth  and  refinement  of  Syracuse  were 
altogether  worthy  its  colossal  size.  But  iu  the  course  of 
the  Second  Punic  war.  Rieronymus,  the  successor  of  Hieron, 
broke  oft"  the  alliance  with  Home  and  joined  the  Cartha- 
ginians— a  step  which  proved  the  ruin  of  bi-  kingdom. 
After  a  long  and  desperate  resistance,  in  which  the  cele- 
brated Archimedes  exerted  all  the  powers  of  hi-  wonderful 
mechanical  genius  in  the  defence  of  his  country,  Syracuse 
fell   into   the   hand.-    of   tin    Ftoman9   under   Marcel  1  US   ilML' 

ii.  c.),bywhom  it  was  barbarously  sacked  and  an  imtn 

booty  carried  off  to   Home.     Even  the  great   Archimi 
himself  was  put  to  death— accidentally  it   is  Baid,  in  the 
general  slaughter.     Cicero  tells   us  that   he  himself  re 
nized  the  tomb  of  Archimedes  by  the  cylinder  and  sp 
engraved  upon  it.     From  this  time  Syracuse,  as  well  as  the 
rest  of  Sicily,  was  hut  a  subjugated   Roman  province,  un- 
scrupulously oppressed  ami  plundered  by  that  power  fur  it< 

own  aggrandizement.     The  town  at  the  ti of  it-  capture 

consisted  of  four  distinct  qdarters — or  y?rc,  if  Epipolso  be 
included,  as  it  no  doubt  was  by  those  an   lent  a 
describe  it  aa  a  pentapolis,   Bpipolse,  bowei  oi .  *eeras  to  have 
served  rather  a.-  a  citadel  and  fortress  i"  defend  the  town 
on  the  x.  \V.,  and  was  probably  never  thickly  inhabited. 
The  four  quarters  proper  were     (1) '  >rtygia,  or  the  islet 
Achradina,  occupy  ing  the  eastern  coast  of  the  main  island, 
N.  of  Ortygia  ;  (3)  Tycha,  W.  of  Achradina  ;  i  I)  Ncapolis, 
S.  of  Tycha.    The  most  important  remain-  of  ancient  Syra- 
cuse arc  found  on  the  main  i-laml,  though  BOme  objects  of 
interest   are  still   to   be  seen    in   the   modern   town       I 
Duomo  occupies  the  Bite  of  an  ancient  temple,  according  to 
tradition  tin-  i  cm  pic  of  Minerva  mentioned  i  ■>  I  icero  with 
such  admiration,  but  some  recent  investigators  hold  it  to 
have  hi -en  dedicated  to  Id  ana.  from  its  vicinity  to  the  ■ 
bra  ted  Fountain  of  Arethu-a.  u  1 1  l  -  - 1 1  is  \  cry  near  this  church. 
\  large  oumbei  of  fine  column-  from  the  old  temple  have 

been  made  m f  in  the  architecture  of  this  church,  but  no 

i  ] .,  ,   i-  led  ol  the  d  tors  of  gold  and  ivorj  and  othei    ■■ 
did  adornments  which  made  the  pagan  edifice  the  0  :' 

tion  of  the  world.     Among  the  roins  of  what  is  usually 

called  the  temple  of  Diana  (Vi li  San  Paolo)  the  remains 

hi  a   \it;.  remarkable  Greek  temple  have  lately 
covered.      The  museum,  mar  (be  Duomo,  eonl  da 
inscriptions,  papj  t  i,  vases,  stat  aes  moi  o  oi 
ci-..  hu  i  it-  -.Heal  treasure  is  the  marble  Venui    found  1804), 
considered  bj  manj  a-  second  onlj  to  the  i  \  enus 

of   Milo.     Unfortunately,  this   exquisite   figure    neks  the 
bead.     Onlj  a  few  among  the  man)  objects,  more 
ruinous,  of   antiquarian    intei  esl  on   the  main 

island  can  be  enumei  nfc  I  her  i  I  ■  :  :  rod 

for   further   details    to    J  ' 

artiole     the  gigantic   walls  ol    Di   nj   in 

which  unite  it  Fort  I 

ries,  which  sorvod  both  for  prisons  and  ..    |  epul- 
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tare,  and  in  which  7000  Athenian  prisoners  are  said  to 
bare  died  of  starvation  'lit    112  B.C.J ;  the  famous  Ear  of 

Dionysius;  the  Iraol  Hieron  I  6 eet  long,  fro  fee*  broad), 

mil  which  1-" sen  were  sacrificed  yearly;  the  amphithe- 
atre, the  theatre,  the  dj  mphmum,  the  aqueducts,  the  Street 
bs,  the  Bplendid  temples  of  Bacchus  and  oi  Proser 
ISO  b.c.)  from  the  spoils  of  Carthage, 
etc.  etc.     Of  the  ancient  church  of  Santa  Lucia,  patroness 
4.1"  Sj  ra  tuse,  tl"-  W.  portal  only  remains.     The  same  is  true 
mi  the  crypt  of  which  St.  Paul  is  believed  to 
The  catacombs  below  and  near  thie  church 
ure  vcrv   imieh   like    some  recently-discovered    Phoenician 
i!,.    Fountain  of  Cyane  (Pisma)  is   reached  by 
the  greal  harbor  and  ascending  the  A  nap  us,  which 
i-  half  choked  with  water-plants  and  overshadowed  by  the 
papyrus,  the  tufted,  plumy  crowns  of  which  arc  sometimes 
the  Blender  triangular  stalks  15  feet  or  more  above 
the  water.     These  reeds  arc  the  support  of  luxuriant  creep- 
ing plants,   which   shelter  countless  aquatic   birds.     The 
great  temple  of  the  Olympian  Jove  (sixth  century  b.  c.) 
stood  on  a  hill  above  the  right  bank  of  the  Anapus,  near  the 
ancient   bridge,  but   only  two   shafts  of  columns  are  now 
si  Hiding,     li  ".i-  from  a  statue  in  this  temple  that  Dion- 
ysius  the  Elder  took  off  the  golden  mantle  placed  upon  it  by 
Gelon,  declaring  that  it  was  "too  cold  for  winter  and  too 
hi  b    j  for  summer."     The  site  of  the  monuments  of  Gelon 
and  Demarete  is  also  near  this  temple.    The  sea-coast  caves 
on  the  E.  Bide  of  Achradina  arc  scarcely  inferior  in  beauty 
of  color  to  the  celebrated  Blue  Grotto  at  Capri.     (See  Ser 
radifalco,  Anficifcifd  di  Sicilia  ;  Gregorovius,  Wandetjahre 
in  [talien}  Siciliana  1 1872);  Smith,  Dictionary  of  Greek  and 
Roman  Geograp  !>>/.  a  rt  icle  ••  Syracuse."  and  authorities  there 
cited.]  Caroline  C.  Marsh. 

Syracuse,  p.-v.,  Turkey  Creek  tp.,  Kosciusko  co.,  Ind., 
on  Turkey  Lake,  has  1  weekly  newspaper.     P.  227. 
Syracuse,  p.-v.,  Morgan  co.,  Mo. 

Syracuse,  p.-v.  and  tp.,  Otoe  co.,  Neb.,  on  Midland 
Pa.i tic  R.  H.     P.  640. 

Syracuse,  city,  cap.  of  Onondaga  co..  N.  Y.,  on  the 
line  of  Erie  Canal  and  New  York  Central  and  Hudson  River 
R.  K.,  150  miles  W.  of  Albany.  It  was  settled  about  1796, 
passing  under  different  names  until  L824,  when  it  was  called 
Syracuse.  It  was  incorporated  as  a  village  in  1825,  and  as 
a  city  in  1847.  It  is  noted  especially  for  its  extensive 
saltworks,  which  in  years  past  have  been  a  source  of  great 
wealth  to  those  engaged  in  the  manufacture  of  this  Staple 
article.  The  quantity  manufactured  has  reached,  in  the 
most  productive  years,  the  annual  amount  of  9,000,000 
bushels,  but  the  ordinary  average  yield  is  from  7,000,000 
to  8,000,000  bushels.  The  manufacturing  establishments 
of  Syracuse  are  numerous,  and  furnish  employment  to  a 
large  number  of  workmen.  Among  these  establishments 
are  2  rolling-mills,  numerous  furnaces,  glassworks,  steel- 
works, agricultural  machine  works,  and  many  others.  The 
wholesale  trade  of  the  city  is  very  large,  aggregating  many 
millions  of  dollars  annually.  I  There  are  large  wholesale 
houses  in  dry  goods,  groceries,  clothing,  drugs  and  med- 
icines, leather,  boots  and  shoes,  malt  liquors,  tobacco  and 
cigars,  etc.  Syracuse  has  10  banks,  2  savings  banks,  and 
several  private  hankers.  The  deposits  in  the  savings  banks 
amount  to  over  $7,000,000.  Each  of  these  institutions  has 
recently  erected  B  Large  and  elegant  banking  edifice  in  the 
central  part  of  the  city.  The  public  and  charitable  insti- 
tutions include  the  New  York  State  asylum  for  idiots,  the 
Home  asso  iiation  for  elderly  females,  the  Onondaga  county 
orphan  asylum,  the  asylum  of  St.  Vincent  de  Paul,  the 
House  of  the  Good  Shepherd,  and  St.  Joseph's  Hospital. 
The  '  Inon  Lags  county  penitentiary  is  a  large  establishment, 
and  furnishes  accommodations  for  criminals  of  surrounding 
counties.  A  large  Stale  armory,  erected  for  military  pur- 
poses, i  also  Located  here.  Syracuse  is  a  central  point  for 
numerous  railroads.  In  addition  to  New  York  Central, 
there  are  Delaware  Lack  aw  ana  and  Western  H.  R.,  Syra- 
cuse Northern,  Syracuse  and  Chenango  R.  R.,  and  Syra- 
cuse and  South-western  R.  R.  There  are  also  5  street 
railways  running  to  the  suburbs  of  the  city.  There  arc  3 
daily  newspapers,  9  weekly  papers,  and  several  monthlies. 
The  educational  of  Syracuse  are  of  a  superior 

character.  The  public-school  system  is  complete  in  all  its 
appointments,  and  in  the  most  prosperous  condition.  The 
plan  for  popular  education  embraces  a  high  school  and 
about  20  graded  s  :bools,  all  under  the  charge  of  a  board 
of  education  elected  by  the  people.  The  Syracuse  Uni- 
versity is  located  here  and  oomprisee  a  college  of  lib- 
eral art*,  a  college  of  medicine,  and  a  college  of  tine  arts, 
all  well  supplied  with  competent  professors.  There  are  3 
public  lihrarie.  -ill.-  Central  Library,  locate  I  in  the  high 
school  building,  and  containing  14,000  volumes:  the  li- 
brary of  the  court  of  appeals,  in  the  court-house,  contain- 
ing SO00  to  0000  volumes,  generally  of  a  legal  character; 


and  a  small  library  in  the  rooms  of  the  Young  Men's  Chris- 
tian Association,  designed  especially  for  the  use  of  that  or- 
ganisation. The  church  organizations  of  the  city  are 
numerous,  representing  12  or  14  different  denominations, 
and  numbering  not  less  than  44  congregations.  Many  of 
them  ha\  e  large  and  commodious  houses  of  worship.  There 
is  a  large  number  of  societies  of  a  miscellaneous  character, 
embracing  social,  military,  temperance,  benevolent,  literary, 
musical,  and  secret  organizations.  The  fire  department 
is  an  efficient  organization,  having  5  steamers  and  a  fire- 
alarm  telegraph.     There  are  7  cemeteries,  of  which  Oak- 

\v I  and  St.  Agnes  are  large  and  laid  out  with  great  taste 

and  beauty.  The  growth  of  the  city  has  been  rapid,  the 
population  increasing  from  28,000  in  1860  to  43,051  in 
1870j  and  54,000  in  1876,  and  some  of  its  citizens  now  liv- 
ing have  seen  the  settlement  of  Bogardus  Corners,  with 
two  log  houses  in  1 796',  change  into  the  busy,  thriving,  and 
populous  city  of  Syracuse  in  18715. 

J.  G.  K.  Truair,  Ed.  "Syracuse  Journal." 

Syracuse,  p.-v.  and  tp.,  Meigs  co.,  O.,  on  Ohio  River. 
P.  127:1. 

Syren.     See  Sirene,  in  Acoustics. 

Syria  [Turk.  Surietanj  Arabic,  Eta-Sham],  at  present 

forming,  together  with  Palestine,  a  division  of  Asiatic  Tur- 
key, extends  between  lat.  31°  and  .17°  20'  X.  along  the 
.Mediterranean  from  the  Gulf  of  Iskanderoon  to  the  Isth- 
mus of  Suez,  and  is  bounded  X.  by  Asia  Minor,  from  winch 
it  is  separated  by  the  Taurus  Mountains;  E.  by  Mesopo- 
tamia, from  which  it  is  separated  by  the  Euphrates  and 
the  Syrian  desert;  S.  by  Arabia.  Its  area  is  estimated  at 
00,1)00  sq.  in.,  but  its  eastern  and  southern  frontier,  along 
the  Syrian  and  Arabian  deserts,  is  indefinite.  Of  its  pop- 
ulation no  official  statistics  exist,  but  it  is  estimated  at  from 
one  to  two  millions.  The  configuration  of  the  country  is 
quite  remarkable.  Connected  to  the  X.  with  the  Taurus 
Mountains,  but  losing  themselves  to  the  S.  in  the  plateaus 
of  the  Arabian  desert,  two  systems  of  mountain-ranges 
run  parallel  through  the  middle  of  the  country,  enclosing 
a  valley  of  varying  breadth  and  depth.  The  western  sys- 
tem consists  of  the  Lebanon,  which  rises  in  Jebel  Timaruiu 
to  a  height  of  10,533  feet,  and  ends  abruptly  on  the  banks 
Of  the  Litany;  the  Samaria  hills  and  the  highlands  of 
Judsea,  which  connect  with  the  Sinaitic  group.  Toward 
the  Mediterranean  these  mountains  fall  rapidly  and  in  ter- 
races, often  sending  spurs  far  into  the  sea,  but  generally* 
leaving  at  their  feet  a  belt  of  low,  level,  or  undulating 
coast-land,  from  10  to  15  miles  broad.  The  ranges  of  the 
eastern  system  are  generally  lower,  though  the  Anti-Leb- 
anon in  Mount  Ilermon  reaches  a  height  of  about  10,000 
feet,  less  sharply  defined  and  more  broken  up  in  separate 
groups,  the  mountains  of  Moab,  of  Seir,  etc.  To  the  E.  they 
roll  off  gradually  into  the  plateaus  of  the  Syrian  desert.  The 
depression  between  these  two  systems  of  mountain-ranges 
comprises  the  beautiful  and  fertile  valley  of  Cade-Syria  1  El- 
Bukaa),  between  Lebanon  and  Anti-Lebanon,  from  10  to 
20  miles  broad,  and  elevated  2300  feet  above  the  level  of  the 
sea.  To  the  S.,  at  the  point  where  the  Litany  breaks  through 
the  western  wall  to  the  Mediterranean,  the  valley  of  Cocle- 
Sy  ria  connects  by  a  narrow,  rapidly-descending  gorge,  15 
miles  long,  with  the  valley  of  the  Jordan  (El-O'hur),  which 
at  the  Lake  of  Meroni  {El-Huhh)  is  on  a  level  with  the 
Mediterranean,  but  at  the  Lake  of  Tiberias  050  feet,  and  at 
the  Dead  Sea  about  1300  feet,  below  it.  Here,  as  well  as  in 
several  other  places,  the  country  bears  a  strongly-marked 
volcanic  aspect,  and  earthquakes  are  frequent,  and  some- 
times very  destructive;  Sated  was  fearfully  devastated  in 
1S37,  Antioch  in  1S72,  etc.  The  principal  rivers  are  the 
Jordan,  the  Aaay,  and  the  Litany.  The  Jordan  rises  in 
Mount  Hcrmon  as  a  wild  mountain-torrent;  forms  the 
Lake  of  Merom,  which  is  a  swamp  rather  than  a  lake, 
covered  with  water-plants  and  overgrown  with  rushes,  but 
teeming  with  fish;  traverses  the  Lake  of  Tiberias,  also 
called  the  Lake  of  Gennesaret  or  the  Galilean  Sea,  a  beau- 
tiful sheet  of  water  encircled  by  high  cliffs  of  chalk  and 
basalt;  and  enters,  finally,  the  Dead  Sea.  whose  sluggish 
waters,  which  have  no  outlet,  are  so  heavily  laden  with 
salt  that  salt  thrown  into  them  will  not  dissolve,  and  so 
Strongly  impregnated  with  sulphur  and  bitumen  that  no 
fish  can  live  in  them.  Large  lumps  of  bitumen  and  salt 
float  on.  its  waves,  and  innumerable  pits  of  bitumen,  ex- 
tensive layers  of  stinking  sulphur,  and  numerous  hot  min- 
eral springs,  whose  waters  ulcerate  the  skin,  line  its  plant- 
less,  desert-like  shores.  The  Aasv  1  that  is,  "the  indomit- 
able," the  ancient  Onmte*)  rises  in  the  Anti-Lebanon  ami 
turns  directly  X..  whence  it  is  called  by  the  Arabs  Xtihr 
•  il  Maklitb,  **the  perverse  river."  as  all  the  other  rivers  of 
that  region,  the  Jordan,  Litany,  Euphrates,  etc.,  flow  S. 
Afterward  it  turns  to  the  W.,  and  through  a  deep  gorge 
between  the  Lebanon  proper  and  the  bills  which  connect 
it  with  the  Taurus  Mountains  it  reaches  the  Cilician  Gulf 
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as  a  broad  but  calm  and  shallow  stream.  In  the  time  of 
the  Crusades  it  could  be  navigated  by  large  vessels  as  far 
as  Antioch  ;  now  its  waters  can  hardly  bear  a  boat.  Be- 
sides the  Litany  (or  Leontes),  which  rises  on  Mount  Hor- 
mon  and  enters  the  Mediterranean  a  little  above  Tyre, 
there  arc  about  forty  streams  descending  from  the  Lebanon 
to  the  sea,  but  most  of  them  run  dry  in  summer,  and  none 
are  navigable. 

Wherever  the  supply  of  water  is  sufficient,  the  soil,  gen- 
erally of  a  sandy  and  light  character,  proves  to  be  very 
productive;    all   the  choicest  plants    of   the   tropical   and 
temperate  zones  grow  luxuriantly.      Nevertheless,  in  ex- 
tensive districts  and  at  certain  seasons  the  country  has  a 
barren  and  desolate  aspect.     The  climate,   although   dif- 
ferent according  to  location,  is  dry  and  hot.     Summer  rains 
are  rare,  and  in  the  coast-region  and  Kl-tihur  the  summer 
heat  is  very  oppressive;  at  Aleppo  the  therm. .meter  often 
rises  above  100°.     The  true  cause,  however,  of  the  desola- 
tion of  the  country  is  not  its  difficult  climate,  but  the  cir- 
cumstance that  through  centuries  of  bad  fortune  it  has 
become  almost  depopulated  and  its  tew  inhabitants  degen- 
erate.   The  implements  and  methods  of  cultivation  are  rude; 
the  terracing  of  the  slopes  and  the  works  of  irrigation  have 
been  destroyed  or  have  fallen  into  decay;   the  magnificent 
forests  have  well-nigh  disappeared.     In  many  places,  how- 
ever, the  mountain-slopes  are  still  covered  with  tine  cedar, 
pine,   and   fir ;    terebinth   and  laurel   groves  occur   in    the 
valleys,  and  dwarf  oaks,  remarkable  for  the  excellent  gall- 
nuts  they  yield,  grow  on  the  table-lands.     Wheat,  barley, 
and  beans  are  the  common  cereals,  but  also  rice,  dhurra, 
peas,  and  lentils  are  raised.     Cotton  and  hemp,  madder 
and  indigo,  tobacco  and  capsicum,  melons  and  cucumbers, 
artichokes  and  potatoes,  are  extensively  cultivated;  and 
with  comparatively  little  attention  plantations  of  fig,  olive, 
and  mulberry  trees  succeed  well,  also  orchards  of  peach, 
pomegranate,  orange,  lemon,  apricot,  and   almond   trees, 
and  vineyards  producing  a  delicious  grape.     Mule^,  asses, 
camels,  horses  of  an  excellent  breed,  horned  cattle  of  an 
inferior  race,  broad-tailed,  tine-woolled  sheep,  goats  with 
pendent   cars    and    silky   hair,  are   the  common  domestic 
animals.     Jackals,  hya?nas,  and  antelopes  are  found  in  the 
desert  regions,  the  Syrian  bear,  wild-boars,  and  deer  in  the 
forests,  wolves  and  wild  buffaloes  on  the  table-land.     Silk- 
worms are  extensively  reared.     Of  minerals,  some  coal  is 
found  in  the  southern  regions,  abundant  salt,  sulphur,  and 
bitumen  in  El-Uhur,  iron  in  the   Lebanon,  but  mining  is 
not  carried  on  with  any  degree  of  energy.     Manufacturing 
industry  is  mostly  confined  to  coarse  articles  for  home  use, 
though  some  fine  silks,  stuffs  of  gold  and   silver  thread, 
carpets,  and  arms,  are  produced.     The  population  is  a  very 
much  mixed  race.     Shemitic   blood,  however,  is   the  pre- 
vailing element;  the  Osmanlee  Turks,  of  the  Turanian  race, 
are  the  rulers.     Arab  is  the  language  commonly  spoken 
and  written.     The  old  Syriac  or  Aramaic  has  nearly  died 
out.     In  the  cities  on  the  coast  Greek  is  everywhere  under- 
stood.    The    religion    of  the   country   comprises    a   great 
number    of   Mohammedan,    Christian,   and    Jewish   sects, 
some  of  a  very  peculiar  character,  such  as  the  Maronites, 
Druses,  Nus.uhieh,  Assassins  (which  see),  but  all  of  a 
very  passionate  temper.     Outbursts  of  religious  fanaticism 
are  quite  common.     In  I860  the  Mohammedans  fell  upon 
the  Christians    at   Damascus,   and  at  the    same  time  tho 
Druses  fought,  with   the  Maronites.     Tho   bloodshed    was 
finally  stopped  by  the  interference  of  England  and  France. 
The  oldest  inhabitants  of  Syria  were  all  of  Shemitic  de- 
scent, though  belonging  to  various  branches  of  the  family 
an  1   living  in    separate  social  organizations.       When  the 
Jews  immigrated  into   Canaan,  they  found  the  promised 
land   densely   peopled,    and  covered  with   cities   ruled    by 
kings.     Hut  the  Canannites,  like  the  Jews  themselves,  were 
Shemitcs,  and  so  won-  the  Phoenicians,  who  inhabited  the 
coast-regions,  where  they  had  built  Sid  on  ami  Tyre,  whence 
they  founded  Carthage  ami  established  commercial  stations 
all  around  the  Mediterranean.     So  were  also  tin-  Arumiean  -. 
who  occupied  Damascus  an  1  extended  eastward  toward  the 
Euphrates.     This  territory.  Syria  proper,  became  Bubjccl  to 
the  Hebrew  monarchy  in  the  lime  of  David;  but  after  Solo 
mon's  death.  He/in  made  himself  independent  in  Damascus, 
and  wb'ile   the  Jewish    empire  was    divided   into   two   king- 
doms, the  Aramssan  kings  of  Damascus  conquered  and  in 
corp  orated  the  whole  northern  and  central  pari  of  the  coun- 
try.    In  740  b.  c  the  Assyrian  king,  Tiglath  Pileser,  con- 
quered Damascus,  and  in  720  the  kingdom  of  I  srael.     1  n  587 
the  king  loin  of  Juda.h  was  conquered  by  Nebuchadnesaar, 
king  of    Babylon,  and  Syria,  with    Tale-line,  was    now  BUC 
eessively  handed  over  from  the  Assyrians  to  the  Babylon 
inns,  from   the   Babylonians  t><  the   Modes,  and  from  the 
Medes  t«»  the  Persians,  and  man)  oon-Shemitio  elements 
were  introduced  into  the  population.     After  the  battle  of 
the  Issos  (333  n.c)  Alexander  the  Qreatoonquered  theooun 
try,  and  with  him  came  the  Greeks.     After  hi-  death,  they 


formed  here  a  flourishing  empire  under  tin-  Beleui  ids,  who 
reigned  from  :j  1 2  to  oi  b.c.  Selenoue  r. (312-281  founded 
Antioch  and  made  it  his  capital;  it  grew  rapidly,  and  was 
for  several  centuries  the  largest  and  most  brilliant  city  of 
the  Orient.  Beautifully  situated  at  the  foot  of  the  Li  ban  on, 
it  received  the  surname  of  Epidaphuea  from  the  neighbor 
ing  grove  of  Daphne  with  its  magnificent  temple  of  Apollo. 
By  the  Orontes  it  had  easy  access  t<>  the  Mediterranean, 
and  by  the  Cilician  passes  it  was  connected  with  tin-  prin- 
cipal cara  van  -routes  to  the  East.  An  extensive  and 
flourishing  commerce  sprang  up,  and  on  the  basis  of  this 
traffioand  the  wealth  it  accumulated  there  am-,-  bore,  , 
in  Alexandria,  a  most  peculiar  form  of  civilization,  a 
blending  of  Greek  and  Asiatia  elements,   which   has  left 

long  and  large  traces  of  itself  in  the  history  of   the  human 
rare.       Alter    the  \  ictories    over  AntfgonuS    at    [pSUS  in  301, 

and  over  Lysimaohus  at  Cyropedion  m  ~*l'.  the  empire  "i 
Seleuous  actually  comprised  the  whole  empire  of  Alexander 

with  the  exception  of  Egypt  Iiut  hi-  son,  Antiochus  1. 
Soter  (281—260),  lost  Pergamnm,  and  failed  in  his  attempts 
against  the  Gauls  who  invaded  \-ia  Minor;  and  Antio 
[I.  Theos  (260-247)  lost  Parthia  and  Baotria.  Antiochus 
the  Great  (223-187)  conquered  Palestine,  which  bj  tin-  di 
vision  of  Alexander's  empire  had  fallen  t"  the  Ptolemies  of 
Egypt ;  but  under  Antiochus  Epiphanes  (174-164)  the  Jews 
revolted,  and  after  a  contest  o|  twenty-five  years  the]  made 
themselves  independent.  Under  Antiochus  XIII.  '"  <;\, 
1'ompey  conquered  the  country  and  made  it  a  Roman  prov- 
ince, governed  by  a  proconsul.  Alter  the  conquest  of  Jeru- 
salem (70  a.  n.),  Palestine  was  added  t<>  this  province,  and 
the  whole  placed  under  a  pree/t  <  (iu  prxtorio.  By  the  divis- 
ion of  the  Roman  empire  Syria  fell  to  the  eastern  or  V>\  Ban- 
tine  part,  and  the  various  phase-  of  s  decaj  ing  ch  ilization 
which  were  developed  in  Constantinople  repeated  them- 
selves at  Antioch.  In  632  the  country  was  conquered  by 
the  Saracens,  and  from  this  time  Syria  and  Palestine,  the 
birthplace  of  Christianity,  became  and  continued  t<>  be  Q 
Mohammedan  country.  In  654,  Damascus  was  mad.  the 
capital  of  Syria,  in  661  of  the  whole  Mohammedan  empire  ; 
Antioch  fell  into  decay.  Damascus  was  an  old  and  cele 
hrated  city.  It  stood  in  the  centre  of  a  large  and  exceeding- 
ly fertile  plain,  was  strongly  fortified,  and  many  branches 
of  industry  were  here  carried  to  perfection.  Rut  it  was 
principally  a  manufacturing  place,  not  well  fitted  to  be  tho 
capital  of  D  great  empire.  The  Abbassides  removed  their 
residence  to  Bagdad,  and  Syria  sunk  into  a  mere  province.  In 
the  eleventh  century  the  Seljook  Turks  conquered  the  coun- 
try, and  an  entirely  new  clement  of  race  was  introduced,  as 
different  from  the  original  Shemitic  as  from  the  suh-cipjent 
Aryan.  Tho  establishment  of  the  Latin  kingdom  by  the 
Crusaders  in  1099  was  of  short  duration  and  of  little  advan- 
tage. They  held  Jerusalem  till  11^7.  Acre  till  1291,  but 
they  proved  more  rapacious  and  more  cruel  than  (he  Turks  ; 
and  it  was  nothing  more  than  justice  when  the  greatest 
and  best  among  the  crusaders  bowed  to  Sultan  Salndin  as 
their  superior — yea,  as  their  model.  When  in  IL'1'1  tho 
Mameluke  rulers  of  Egypt  finally  drove  the  Christian 
knights  out  of  the  country,  its  cities  were  in  ruins,  its  fields 

dev  astated,  and  its  population  degraded.     Still  worse  things 

were  in  waiting— the  invasions  of  Tamerlane  and  hi-  sue 
cessors,  which  actually  transformed  large  regions  into  des- 
erts and  the  inhabitants  into  savage-.  In  1517,  Sultan 
Selim  I.  conquered  the  country,  and  since  that  time  it  has 
formed  pari  of  the  Turkish  empire,  with  the  exception  of 
the  short    period  from    1832   t"    1841,  when   H-rahim   1'a-lm 

go\  er 1  it  under  the  authority  of  hi-  father,  Blehemel  An. 

But  the  Turkish  government,  though  it  has  given  the  coun- 
try peace,  ha  -  \>\  00  mnn-  h.  en  a  hie  t"  develop  its  natural 
resources  and  revive  its  old  prosperity. 

i  i  BUI  ns  PfiTBRSKN. 
Syr'iac  [sec  Syria  and  Ar.ah.aa],  a  dialect  of   A.ra 

mman  or  Low  Shemitic.  known  to  tis  only  through  a  Chris- 
tian   literature    so    often    called    ChH$tiftn     ArmUBOn,    also 

in 'recti;    called    hVe»l   Aramoan,  as  distinguished   from 

Chaldee,  East  Aramman,     It  Brstoomee  t«>  our  notice  in 

tin-    B6  )Ond    century    A.  P.,  though   their    r;m    he   \\<>  dnuhl  of 

its  existence  long  before  as  a  vernacular.  It  was  spoken 
to  various  dialects  throughout  Syria,  hut  the  form  in 
which  it  is  preserved  t<>  us  in  literature  is  probably  the 
cultivated  dialect  of  Edessa.     From  thi   third  I  jhth 

century  it  was  the  cumin  on  language  of  Western   tsin,  bi  t 

after  tin-   M ohammeda n  < quest  (fi38)  it  began  rapid 

decay,  and  has  been  replaced  by  the  \rabio.     Du    rig  Iho 

tenth    and    eleventh    centuries    ByrtOO    was    u'iv'ii    Up    >"   Uie 

cities,  and  by  the  end  of  the  thirteenth  it  had  disappeared 

from  the  \  illagos  and mtry  ;  sinoo  then  it  ha*  been  | 

tioally  a  dead  language,  used  only  as  the  tleal 

language"  in  the  Syrian  ohurchc*,  nil  spoken  In  a 

corrupt  idiom  in  some  fen  mountaii 

anon  and  on  I.ake  l  runo  v  ah.    A-  containing  tho  mosi 

tensive  literature  of  any   tramnandi  ol  It 
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is  accessary  in  the  study  of  the  Shemitic  languages:  ii  is, 

importance  ■      tical  and  historical 

,l„.  ,i„  i,  ,,,  it-   Bible  versions  (see  below),  but 

„l„.,  i„  its  exten  i  "  »'  literature,  whioh  hoe  pre- 

.,  of  the  most  valuable  works  of  the  Greek 

',,.     The  alphabet  consists  of  22  letters, 

from  right  to  left,  as  follows: 


ST  MAC* 

NA1IES. 

TOWER. 

HEBREW. 

1 

u 

Ohph. 

Light 
breathing. 

X 

- 

^as 

Beth. 

B,         b. 

- 

x 

%x% 

Gonial. 

G,        g. 

3 

5 

;— 

Dolath. 

D,        d. 

1 

01 

CT.C 

He. 

H,        h. 

n 

O 

as 

Wan. 

W,       w. 

1 

1 

>- 

Zain. 

Z,          z. 

7 

M 

■iiJfUMJT 

Cheth. 

Ch,      eh. 

J"J 

■i 

v:-,V 

Tcth. 

T,         t. 

ta 

* 

■  ■  ■ 

Yud. 

Y,      y. 

1 

- 

?-- 

Koph. 

K,       k. 

3 

^ 

Vi^ 

L-jmad. 

L,         1. 

b 

ia 

iiia^ 

Aiim. 

M,        m. 

"W 

J 

^ 

Nun. 

N,        n. 

3 

a 

-  wmw 

Semkath. 

S,         s. 

0 

L. 

■*ii.    Je. 

—         — 

a 

^s^3    Pe. 

p,     P. 

3 

i 

ji    Tsode. 

Ts,       ts. 

li 

j> 

i_aaa   Qoph. 

Q,          q. 

p 

"> 

1  —    Ilish. 

R,         r. 

"1 

a 

>-»-».■*■    Shin. 

Sh,      sh. 

12 

z 

Ar:    Tau. 

T  or  th. 

n 

The  nbnre 

characte 

r.  c:il!e-l  I'\it> 

1"  the  simple 

,"  i.  e.  cha- 

ti  ■: i t i' m  of  an  older  character  < - : 1 1 1  c- *  1  'Esfrangilo,  in  com- 
mon use  before  \.  D.  800,  and  still  used  by  Nestorians  and 
in  title-pages  of  books.  (Comp.  C'ufic  and  ordinary  Ara- 
bic ohi  There  arc  live  rowels,  denoted  by  diaoi  it- 
ical point  or  Greek  vowels,  a  eho  y,  inverted,  as  follows : 

or    ■+-    t=    a 
or    7T    =     e 

"or    r  =   1 


In  gnMumar  it  sharec  tl mmon  Aramaean  peculiarities. 

In  lea  icon  it  i.*  less  >hemitic  dia- 

!  M  -   a    greal    number   of    Persian,   Greek, 

Latin,  Arabic  Tartar,  and  even  some  French  and  English 
wor  Is,  traces  of  i  he  \  arioui  raj  es  who  in  turn  have  ruled 
the  country.  The  vocabulary  is  peculiarly  rich  in  abstract 
and  philosophical  terms. 

•  The  first  column  represents  the  initial  letters;  the  second, 
the  manner  of  joining  Che  initial,  medial,  and  final  letters,  as 
in  Beth,  Gonial,  etc.,  or  the  junction  of  a  letter  with  a  preci  ding 
oue  only,  as  in  Olapn,  Dolath,  etc. 


TEXTBOOKS. — Thoroughly  scientific  textbooks  are  as  yet 
wanting;  for  lull  li> t  sec  Hoffman,  Gram,  Syr.t  %  \  and  5. 
i„i  Lexicons. — A  bur1  Hassan,  Isa  bar  Itnhhd  (963),  the 
best  native  lexicon  and  basis  of  all  modern  lexicography,  in 
MS.  in  Bodleian;  Schaaf  (C),  Lexicon  Syriacum  Concor- 
dant iale  (Ley den j  1708),  best  for  the  New  Testament  and 
valuable  as  concordance;  Castell  (Edmund), in  his  Lexicon 
Heptaglotton,  Sebraicum,  St/riacum,  etc.  (London,  1669); 
the  Syriac  part,  revised  by  John  Dav.  Miehaclis,  was  re- 
issued as  Edm.  t'nstilH  Ltjiiini  Syriarum  lOottillgen, 
1788).  This  remains  still  the  only  available  lexicon, 
though  entirely  inadequate  to  the  demands  of  the  present. 
Bernstein  [Gt.  H.)  oolleoted  a  great  mass  of  material  for  a 
lexicon,  but  only  issued  one  part.  Lexicon  LinguM  SyrtacKf 
Case.  i.  (Berlin,  1857).  Smith  (K.  Payne),  Thesaurus  Syri- 
acua,  now  publishing  in  Oxford,  contains  valuable  mate- 
rial oolleoted  from  papers  of  Ecrnstein,  Quatreineie,  Lors- 
baob,  etc.,  but  the  arrangement  leaves  much  to  be  desired. 

(A)  Grammar  a. — Chris,  lien.  Miehaclis.  Syriasmus  (  Halle. 
1711),  fust  Syriac  grammar  written  on  scientific  principles, 
mid  .-till  of  great  use.  Hoffman  (A.G.),  Gram,  Syriaca  (Halle, 
1827),  the  moBt  exhaustive,  but  not  always  reliable;  rc\  i -t-.l 
and  enlarged  (but  not  improved)  by  A.  Merx,  Gram,  Syr, 
quam  poet  opus  Hoffman  re/eeit  A.  Merx,  '2  parts,  all  that 
have  appeared  (Halle,  1S67-70);  an  abridged  translation 
ts  Downer's  (B.  ii.)  Syriac  Grammar.  Uhleniann  ( I'v.j, 
Grammatik  der  syrisckt  n  Sprache,  etc,  (2d  ed.,  Berlin,  1858}, 
in  isl  serviceable,  but  by  no  means  scientific;  translated  by 
Hutchinson  (E.),  (2d  ed.,  New  York.  IS75);  New  Syriacs 
Stoddart ;  Nbldeke,  Grammatik  der  neusyriseken  Sprache 
(  Leipsio,  L863). 

(c)  Chrestomatkiee. — Kirsch  (G.  W.),  Chrestom.  Syr.,  re- 
vised by  Bernstein  (Leipsic,  1832),  the  lexicon  extremely 
trainable;  Rodiger,  Gkrestomothia  Syriaca  (2d  ed.  1868). 

LlTBRATURB. — Syriac  literature  reflects  the  situation  of 
the  country,  which  was  continually  subject  to  foreign  do- 
minion and  devastated  by  hostile  inroads;  it  has  no  free- 
dom of  range  or  originality  in  character.  It  is  very  largely 
made  up  of  translations,  and  is  almost  exclusively  religious. 

First  Period. —  Dp  to  the  Mohammedan  conquest,  a.  i>. 
636.  Syriac  B  spoken  language,  and  the  Syrian  universi- 
ties of  Edessa  and  Nisibia  centres  of  learning  for  the  entire 
Orient. 

liibl*  Versions.— A.  The  Peshito  (i.e.  "The  Simple") 
edition,  the  oldest  Syriac  literature  that  has  come  down  to 
us.  It  exerted  an  immense  influence  in  moulding  the  Lan- 
guage, as  well  as  all  the  subsequent  literature,  and  has  re- 
mained the  accepted  version  among  all  parties  of  the  Syr- 
ian Church,  (a)  I  ersion  of  New  Testament, — Earliest  and 
most  Important  translation  of  New  Testament,  invaluable 
for  its  critical  study ;  made  at  Edessa  in  the  second  cen- 
tury. Editions:  Widmannstadt  and  Moses  of  Mardcn  (2 
vols.,  l.'.'.'i,  editio  princeps,  best,  but  very  rare.  Service- 
able is  Henderson's  edition  of  Outbier's  text,  published  by 
Baxter.  Literature. — See  various  introductions  to  New 
Testament.  Cureton  has  published  in  his  Remains  "fa 
very  Ancient  Recension  of  the  Four  Gospels  in  Syriaet  etc. 
i  London.  1358),  a  text  of  the  Peshito  older  than  that  of  the 
MSS.  on  which  our  printed  editions  are  based.  (©)  Ver- 
sion of  Old  Testament. — Valuable  translation,  made  di- 
rectly from  Hebrew.  It  is  the  work  of  Christian  editor-, 
and  probably  contemporaneous  with  the  version  of  the 
New  Testament.  Editions:  Vet.  Test,  Syriaee,  S.  Lee 
(London,  L823);  also  many  editions  of  the  Psalter.  Lit- 
erature.—  Pcrles,  Meletemata  Peschitthoniana  < Breslau, 
L859),  and  various  introductions  to  Old  Testament. 

B.  Philoxeuian  Version,  a  critical  version  of  the  New 
Testament  prepared  under  direction  of  Xenagas  or  Phi- 
Loxenus,  bishop  of  Mabug  (488-518),  mainly  preserved  to 
us  through  the  revision  ol  Thomas  of  Harkel  (hence  called 
"  Harklensian  Revision"),  made  in  Alexandria  a.  d.  618. 
Its  design  was  to  render  literally  the  Greek  Original,  which 
is  slavishly  billowed.  Editions  :' White  (Oxford.  J  77, — 1803, 
4to).  Literature. — liernstein,  De  HarMensi  N,  T.  trans, 
Syriaca  |  Breslau,  1854). 

C.  Hexnplar  Version  of  O.  T.  (formerly  called  Figurata), 
made  617  a.m.  by  Paul,  bishop  of  Telia,  from  Origin's 
text  of  EXX.,  extremely  valuable  for  textual  criticism  of 
LXX.  MS.  is  in  Milan.  Editions;  Various  portions  of 
it  have  been  edited  by  Norberg,  Bugati,  Ceriani.  Recently 
a  photo-lithograph  of  MSS.  has  been  published. 

I).  Syro- Palestine,  a  lectionary  of  inferior  importance, 
in  a  corrupt  dialect  of  Palestine,  and  probably  belonging 
to  the  sixth  or  the  seventh  century:  discovered  by  Adler. 
Editions :  Bvangeliarium  Hieros,  Meniscalchi  i  Verona, 
1861  tit):  Bphrem  Syrus  (306-373),  a  celebrated  Syrian 
Church  Father  an  1  a  very  copious  writer  in  all  branches  of 
literature:  .s'.  Ephraem.  Syri  Opera  omnia  (Rom.,  1732—46, 
6  vols,  folio),  edited  by  Pctrus  Bened ictus  and  S.  E.  Asse- 
mani.  Narses  (d.  496);  James  of  Sarug  (522),  !>■  Vita  et 
Scriptis  S.  Jaeobi  Sarugt}  etc;   I.  B.  Abeloos  (Lonvain, 
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1  867  I ;  Isaac  the  Syrian  :  Xenagas  or  Philoxcnus  of  Mabue 
(d.  520). 

Second  Period  (636-1318  a.  d.).— Period  of  decay  of 
Syriac;  Arabic  and  Syriac  spoken  languages.  Writers  at 
the  close  of  this  period  make  use  of  both.  James  of  Edei  i 
(d.  708),  learned  scholar,  celebrated  grammarian,  and  lin- 
guist; Barsalibans  hi.  1166);  Barhebrasus;  Gregory  Al.nl' 
Faradsch  (1226-86);  West  known  are  his  civil  and  ecclesi 
asti  -al  histories,  the  great  source  of  bur  kie.wlr.l_..'  of  West 
era  Asia  during  many  centuries,  i ..  j  Chronicon  Syriacum, 
ed.  Brims  and  Kirsch  (Leipsic,  1789,  2  vols:).  (/.>  Chroni- 
con Ecclesiaaticum,  cd.  Abeloos  and  Lainy  I  Louvain,  1873). 
Besides  this  he  wrote  a  number  of  grammars,  treatises, 
commentaries,  etc.     Ebed  Jesus  (d.  1318). 

Third  Period  (1318). — Arabic  the  spoken  language; 
Syriac  cultivated  only  as  a  learned  and  ecclesiastical  lan- 
guage, chiefly  in  the  Maronite  college  in  Rome.  Amira 
(1644),  grammarian;  the  Assemanis. 

(a)  Joseph  Simon:  Bibliotheca  Orientalis  (Rom.,  171 0— 
28,  3  pts..  4  vols,  fob),  a  complete  history  of  Syrian  litera- 
ture, and  the  source  from  which  our  knowledge  of  it  is 
largely  derived.  (4)  Stephan  Evodius:  Acta  Sanctorum 
Martyrorum  (Rom.,  1748,  fob). 

SYRIAC  MSS. — The  chief  collections  of  Syriac  MSS.  arc 
in  the  British  Museum,  the  Vatican,  the  Bibliotheque  Ra- 
tionale in  Paris,  and  the  Bodleian  in  Oxford.  The  olde  I 
MSS.  are  of  the  fifth  century.  Wright,  Catalogue  of  Syriac 
MSS.  in  British  Museum  (1870-72);  Zotenberg,  Catalogues 
des  MSS.  ayriaques,  etc  tie  la  Bib.  Xnt.  Parie  1 1  874  ). 

Printed  Books. — See  list  in  Conspectus  ReiSyromm  Lit., 
ed.  (i.  Bickell  (Munster,  1871).  16th  century  :  Widmann- 
stadt  (see  above).  17th  century:  Editions  of  X.  T.  by  Frost 
(Ciithen.  1619) ;  Gutbier  (Hamburg.  1664);  0.  T.  in  Paris 
Polyglot  (1629-15),  London  Polyglot  (1657) :  in  both  an  un- 
reliable text.  18th  century  :  Edition  of  N.  T.  by  Leusden 
and  Schaaf  .1708  and  1719);  works  of  the  Assemanis :  chron- 
icles of  Barhebrams  (see  above) ;  issues  of  llexaplar  Tex  I  l>\ 
Norberg  and  Bugati.  19th  century  :  W'm.  Cureton  I  d.  1 864  i. 
Gospels  ( sec  above) ;  Festal  Letters  of  Athanasius  t  London, 
1  B  I  s  i :  Corpus  Ignatianum — ( Complete  t  'ollection  of  Tgnatian 
Epistles  (  London,  1 845—49) :  History  of  Martyrs  ...  Palestine, 
by  Eusebius  |  London,  1861 ).  etc. ;  Samuel  Lee,  V.  T.  Syriace 
(see  above);  Theophany  of  Eusebius  (1842);  Lagarde  (  Paul 
Anton  de),  Libri  Veteris  Test.  Apoenjplii  Si/rime  (  Leipsic, 
1861);  Analeeta  Si/limn  (Leipsic,  1808);  tiinpouien  >//.-.'. .... 
(Leipsic,  1858);  Clementis  Recognitiones  Syriace  (Leipsic, 
1861);  Vidasealia  Apostolorum  Syriace  (Leipsic,  1854); 
Wright  (Win.),  Homilies  of  Aphraatea  (London,  18G9); 
Land  (I.  P.  N.),  Anecdota  Syriaen  (  Ley  den,  1802):  .Martin. 
CEuores  grammaticales  d'Aboid'  Earadg  ili  Bar  ffebrssus 
(  Paris,  1872).  and  valuable  grammatical  articles  in  Jour, ml 
aaiatique  ;  Xiihleke,  Syriac  Text  and  grammatical  articles 
in  Zeitsclirift  der  deutseh.  Morgenldud.  Gesellechaft. 

T.  C.  Murray. 

Syrian  Kite.     See  United  Syrians. 

Syrin'ga  [Gr.  trSpiyf,  a  "tube"],  a  genus  of  Old-World 
shrubs  of  the  order  Oleacea?,  to  which  tin-  lilac9  belong. 
(See  Lilac.)  Popularly,  the  beautiful  shrub  Philadelphus 
coronarius,  of  the  order  Saxifragace:e,  is  called  syringa,  or 
seringo.  It  is  a  native  of  Japan,  often  seen  in  our  gardens, 
and  its  cream-colored,  fragrant  flowers  somewhat  resemble 
orange-blossoms. 

Syr'inge  [Gr.  <rDpi-y£,  a  "tube"],  an  instrument  iden- 
tical in  principle  with  the  ordinary  suction-pump.  A 
vacuum  is  formed,  either  by  means  of  a  piston  or  a  com- 
pressible chamber  of  india-rubber,  fitted  with  suitable 
valves.  Water  or  some  other  fluid  now  rushes  in  and  fills 
the  vacuum,  and  a  second  application  of  pressure  cat 
jet  of  the  contained  liquid  to  I..-  thrown  out.  'flu-  syringe 
is  of  many  forms,  chiefly  employed  in  surgery,  in  hortioul 
ture,  etc. 

Syro-C'haldtraii  Kite.    Sec  Chaldean  Christians. 

Syros,     See  Syra. 

Syr'tis  Major  and  Syrtis  Minor,  the  ancient  

of  the  two  large  inlets,  or  rathe;  of  the  two  Opposite  angles 
(E.  and  W.)  of  tlie  great  almost  rectangular  re  entrant  in 
the  southern  coast  of  the   Mediterranean,  of  which  the 

margins  .,ri.  iilt ,-ts  of  'funis  and  Tripoli,  whioh   now 

aro  called  respectively  the  Gulf  of  Sidra  and  the  Gulf  "l 
Cabes.  They  an-  shallow  and  dangerous  to  navigate  on 
account  of  quicksands  and  the  uncertainty  "t  the  tides. 

Syrus  (Publios).     See  Publics  Si  rus. 

Syzran',  town  of  Russia,  government  of  Simbirsk,  on 

the  Syzran,  near  its  influx  i the  Volga,  and  in   ti. 

tre  of  a  very  fertile  district,  from  whioh  it  export 
quantities  of  corn.     P.  20,000. 

Szabad  (EMERIC),  b.  in   Hungary:  bed 

the  national  Hungarian  government  in  1849;  nftei  it'. 
overthrow  of  the  revolutionary  movement,  went  to  England, 


where  he  contributed  to  the  Encyclopaedia  Britannii ..  j  en- 
tered  the   hi  ian  military  service,  which  he  led   in   1861; 
1  i"1  jrate  I   t..  the  V .  s. :  became  a   captain   in   it..    I 
army,  serving  in  West  Virginia.     Me  has  written  foi 
mils,  and  has  published  Hungary,  Past  and  /'..   .  ,.i    I 
and  Modern    War,  td   Theory  and  Pra,     ■       i 
Szabadka  [Gi  r.   i/<.        /  ,  them 

Hungary, nty  of   Bacs,  on    Lake   Palicz,  hae   man 

tun-.. I  In.,  a,-  and  leather,  important  cultivation  ol  t 

an  I    I, reeding   of   cattle,  and  a  brisk  trade  in  hoi 
sheep,  wo.,1,  and  hides.      It  consists  "I  the  town  pro]  or  and 
It;  -nl. nil.-,  and  is  rather  indifferently  built,  though  it  t  on- 
tains  several  handsome  buildings,  each  a-  the  churob.  of 
St.  Theresa,  the  beautiful  Greek  church,  the  town  hi 
the  nen  barracks,  etc.     p.  56, 

Sza'lay  (sSh'loi),    I      zlo),  b.  at  Bnda    \pr.  18,1813; 
stndied  at  the  University  of  Pesth,  and   was  t 
the  bar  in  !s:;.;;  devoted  himself  to  history,  juri 
and  politics;  became  editor  of  various  les 
per-,  and  published  a  collection  of  political  essays  in  18  17, 
and  of  political  biographies  1847-52;  was  lb.-  most  promi- 
nent member  of  the  commission  for  the  rev  isionol  tie   Hun 
garian  penal  code,  a  work  which  earned  great  . 
outside  Hungary ;   was  sent  as  ambs      dor  in  1848  to  the 
provisional  government  of  Germany  in  Frankfort; 
subsequently  in   London  and  Switzerland,  occupied   with 
historical   studies;  returned   to    Hungary  in    1861.     D.  al 
Salzburg  Julj  17.  1864.     His  principal  works  are  a  History 
of  Hungary  [6  vols.,  1850  63),  /'■  terhi    .    \fii  \       .'  <,. .'-.. 
1862-66),  .  i  :. 

Szar'vas  (sur'vosh),  town  ..f  Hungary,  on  the  Koros, 
wa-  formerly  fortified,  but  it-  fortifications  have  non  I 
into  decay,  and  it  derives  its  importance  mostly  lion  its 
trade  in  corn  and  cattle.  It  Buffered  soverelj  during  the 
sieges  of  1595  and  lfiS5.  The  surrounding  country  is 
swampy  and  marshy,  but  famous  lor  its  extensive  bec- 
cultivation.     P.  18,917. 

Szathinar- Jiemethi    (sSt'mar    na-met'),    town 
Hungary,  on  the  Szamos,  has  extensive  manufs 
slibowiz,a  kind  of  brandy  distilled  from  plums.     P.  I 

Szeclienyi  (sa'ken-ye),  (Istvan),  Coi  m.  I.,  at  Vienna 
S.-pt.  1'  1 .  1  70  1 .  of  an  old  and  celebrated  Hungarian  family  : 
served  in  the  Austrian   wars  with    Napoleon,   hut   retired 
from  the  arm}  in  1825,  and  devoted  himsell   wholly   te 
material  and  spiritual  development   ..(  his   native  country. 
lie  took  a  prominent  part  in  the  foundation  of  the  Hunga- 
rian Academy  of  Science,  of   the  first    Hungarian   theatre. 
of  the  conservatory  of  music  in  l'.'-th. ...  ,  ?nd  in  it"  <   . 
tion  of  the  great  bridge  across  the  Danube  at  bnda  Pi 
in  the  regulation  of  the  course  of  the  Danube  through   the 

Iron  Gates,  in  the  establishment  of  steam  navigal n  thi 

Danube  and  the  Theiss,  etc.     But  ii  was   his  idea  that  the 

progress  of  Hungary  could  nol   I cted   unless    by  the 

aristocracy  and  in  eh.se  alliance  with  Austria,  and  bi 
sequently  opposed   Kossuth  very  strongly.     V 
in   1848  heconsented  to  be  a  member  of  the  Batbyanyi- 
l<  ..--ntli    ministry,  but    on    the   outbreak    of  the  war  with 
Austria  lie  became  insane,  and  was  i  the  asylum 

of  Dobling,  near  Vienna.     Here  he  nearly  recore  i  I 
in  Mar..  Ist'.u,  the  Austrian  police,  suspecting  him  .  f  being 
the  author  of"  a  political  pamphlet  which  criticised  the  L-..\ 

eminent  very  s.\  erely,  undertook  a  -.  on  1.  of  his  r is  and 

papers,  and  this  excited  him  bo  violent]]  that  he  relapsed, 
and  shot  himself  Apt-  B,  I860.  Ho  was  author  of  several 
spirited  puinph  lets. 

Szegedin',  town  of  Hungary,  at  the  influx  of  the  Ma- 

TOS  in  the'fhe:--.  is  fort  ilie.l  a  .  .il  tine  hllihi 

though  iii  general  it  is  ili  in  la  and  most  i 

unpa\  e.l.     It  manufe  iturei  ioda,  I   baceo,  cloth,  and  .... 

ebrated  kind  of  soap,  an  I  il  cai  pi        in  t ttivo  trade  in 

corn.  wine.  salt,  and  timber.     It-  two  annual  fairs  ale.  next 
ise  of  Pesth  ami    Dobreczin,  the  best  frequented  in 
Hungary,  and  exchanges  of  vast  amount  a 
,.   pi     iallj    in  -alt   i.  •       Ivania.  grain    fie iii  lie 

:it...  w  .  .  i  all  1  wo  .den  ware.      Kveu  al  the  time  of   Matthias 

Corvinne   it  was  f  lh«  most  important   i  iwns  of  the 

ntry.     On   Vug,  3,  1848,  .he  Hungarians  we 

here  l.\    the  Ac-trial.-.      I  Ol    it-   wharves    are  built  tie 

..  Hungary.     P.  7". 1 7'.'. 
Szeghalom',  town  of  Hungary,  on  tin   D 

.    ome  trade  in  corn,  wine,  cattle,  and  horses.     P. 
6112. 
Sz6g8zard,  town  of  Hungary,  near  thi    D  oale- 

wincs.     P.  lc. ..in'. 
Szeklers,  or  Szechs.     Soe  Fransylvania. 
S/.igetir,  town  of  Hungary,  nl  Iho  influx  of  the  I 
the  Thoiss,  ha-  larg. 

N/ollloh  ,  town  ol  flungsu  I . 

,   .  ..111.   -alt.   :io  1    I. o. her.       1'.    I 
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T—TABERNACLES,  THE  FEAST  OF. 


T. 


T,  a  consonant,  classed  ns  n  lingual  mute.     It  is  subject 
,  ,  „.,.,  [-changes  with  other  consonants.    T.  as  an 

abbreviation  stands  tor  Titus,  ton,  treble. 

Taa'singe*  an  island  of  Denmark,  in  the  Baltic,  inl- 
ine li  it.iv  B.  of  Funen.    Area,  27  sq.  m.     P.  1600. 
Tiilmnidir.    Bee  Ho  BBS -Fly. 

Tabas'co,  state  of  the  Mexican  confederation,  border- 
ing N.  "ii  iIh-  Gulf  of  Mexico,  and  bounde  I  E.  by  Yucatan, 
oompriset  an  area  of  15,600  s*j.  m.  The  surface  is  aflat 
plain  sloping  toward  the  sea,  and  in  many  plaoes  so  low 
that  it  is  regular!;  inundated.  The  climate  is  very  hot, 
an  I  iii  the  marshy  and  swampy  districts  very  unhealthy. 
Bui  the  soil  is  exceedingly  fertile.  The  surface  is  to  a 
great  extent  covered  with  primeval  forests,  and  in  open- 
ings in  the  forests  indigo  and  cacao  grow  wild.  Sugar, 
.  tobacco,  vanilla,  and  cacao  are  cultivated  ;  the  value 
of  the  annual  cacao  barvesl  is  estimated  at  from  $1,000,000 
to  $1,500,000.     Pop.  83,707,  chiefly  Indians. 

Tabasheer  [Pers.  t&bahir,  "clay"],  a  natural  glass 
obtained  from  the  hollow  steins  of  certain  bamboos.  It 
appears  to  be  the  product  of  an  exudation  of  the  silicious 
sap  of  the  plant  into  its  internal  cavity.  It  is  very  light, 
brittle,  porous,  and  has  hygrometric  properties.  There  arc 
several  varieties.  The  transparent  kinds  have  the  lowest 
refractive  power  of  all  known  substances  except  the  gases. 
Its  refraction  of  the  mean  yellow  ray  has  the  index  I. 111. 
The  Hindoos  ascribe  to  it  great  medicinal  virtues. 
Ta'bers,  p. -v..  Oneida  CO.,  N.  Y.  P.  400. 
Tabernacle,  tp.,  Randolph  co..  N.  C.  P.  1296. 
Tabernacle,  tp.,  Orangeburg  co.,  S.  C.  P.  355. 
Tabernacle  [Lat.  fa&emaciffam],  The,  a  large  and 
costly  tent  erected  by  the  Israelites  near  the  close  of  their 
encampment  at  the  foot  of  Mount  Sinai,  and  subsequently 
carried  with  them  in  their  wanderings  in  the  wilderness 
and  into  the  Holy  Land.  Its  construction,  together  with 
all  its  hangings  and  furniture,  was  under  especial  divine 
direction,  even  in  its  minutest  details.  It  was  designed  as 
the  place  where  God  should  especially  manifest  his  pres- 
ence to  his  people,  and  where  they  should  offer  to  him  their 
sacrificial  worship.  For  the  same  purposes  it  was  continued 
in  Palestine  until  replaced  under  .Solomon  by  the  temple, 
a  reproduction  of  it  in  more  durable  material,  but  with 
each  of  its  dimensions  exactly  doubled.  In  structure  it 
consisted  essentially,  in  ground-plan,  of  two  adjoining 
rooms,  with  an  outer  court  surrounding  both.  The  inner 
room,  which  was  an  exact  cube,  contained  the  ark  of  the 
covenant  with  its  contents;  over  this  were  the  figures  of 
two  cherubim,  and  between  them  the  Shekinah.  The  only 
aeeess  to  this  room  was  from  the  outer  room,  of  the  same 
width  and  height,  but  just  twice  the  length.  Between  them 
hung  a  veil,  which  was  passed  only  by  the  high  priest,  and 
by  him  only  on  one  day  of  the  year,  the  great  day  of  atone- 
ment. In  the  outer  room  was  the  golden  censer,  the  golden 
altar  on  which  incense  was  burned  every  morning  and  even- 
ing', the  table  of  shew-bread.  on  which  were  twelve  loaves 
of  bread,  replaced  each  week,  and  the  golden  candlestick,  the 
lamps  of  which  were  trimmed  every  morning  and  lighted 
every  evening.  Into  this  the  high  priest  and  the  priests 
entered  daily  in  the  course  of  their  regular  ministrations, 
but  no  others.  This  was  entered  at  the  eastern  end  from 
the  .ourt  in  front.  In  the  court  the  principal  object  was 
the  large  brazen  altar,  on  which  all  burnt-offerings  anil  the 
appointed  pari-  of  other  sacrifices  were  burned.  Between 
this  and  the  sanctuary  itself  was  placed  the  brazen  laver 
for  the  frequent  ablutions  of  the  priests.  This  court  was 
entered  not  only  by  the  priests  and  Levites,  but  by  all 
Israelites — who  must  be  ceremonially  clean — who  came  to 
offer  sacrifices.  The  entrance  to  this  was  also  by  a  hang- 
ing of  curtains  gorgeously  wrought  in  colors,  supported 
on  pillars,  ami  was  20  cubits  in  width.  The  three  en- 
trances were  thus  in  one  line,  all  facing  eastward.  In  the 
temple  other  court-  were  added  beyond,  and  in  this  court 
were  various  fixtures  for  the  convenience  of  the  sacrifices. 
Tin-  dimensions  of  the  court  were  ion  y  On  cubits  ;  it  was 
enclosed  on  all  sides  by  pillars  of  bras-  .">  cubits  high  and 
5  cubit-  apart,  resting  in  sockets  of  bra--:  ami  on  these 
were  bung.  !»;.  hooks  <-f  Bilver,  curtains,  one  for  each  side, 
of  "fine  twined  linen."  The  sanctuary  itself,  within  the 
court,  was  a  tent  covered  with  a  series  of  curtains  ;  but 
under  these  curtains  was  a  structure  M0  X  10  cubits,  having 
its  sides  and  rear  of  acacia  boards  10  cubits  high.     Each 


board  had  at  the  bottom  two  silver  tenons  fitting  into  sil- 
ver sockets  placed  on  the  ground,  and  at  the  top  on  the 
miter  side  a  ting  id'  g.  !d  through  which  ran  bars  of  aeaeia 
to  hold  all  together.  This  was  divided  by  a  curtain  so  as 
to  form  the  holy  place,  20  X  10  cubits,  and  the  holy  of 
holies,  10  x  10  cubits.  The  covering  rose  in  the  form  of  a 
triangle  to  an  apex  over  the  centre,  and  extended  5  cubits 
on  each  side  beyond  the  boards,  and  also  5  cubits  in  front, 
forming  a  sort  of  porch.  This  covering  was  formed  of 
four  sets  of  curtains,  of  which  the  innermost  was  of  finely- 
wrought  linen  and  hung  down  over  the  front;  the  next  of 
goats'  hair;  the  third  of  rams'  skins  dressed  with  the  wool 
on,  and  dyed  red :  the  fourth,  which  according  to  Fergusson 
was  only  placed  over  the  joint  of  the  last,  was  of  "  badgers' " 
(probably,  seals')  skins.  The  two  inner  coverings  were 
made  in  strips  sewed  together,  but  so  as  to  leave  two  parts 
in  each,  which  were  joined  together  with  buckles  of  gold. 

The  tabernacle  in  all  its  structure  was  arranged  for  con- 
venient paeking,  transportation,  and  setting  up  ;  but  never- 
theless, in  size,  in  beauty  of  workmanship,  and  in  costli- 
ness of  material,  was  a  magnificent  structure  for  the 
Wilderness.  It  was  plainly  intended  to  impress  immedi- 
ately upon  the  people  in  the  strongest  way  the  majesty  of 
God,  whose  presence  was  there  manifested,  and  to  whom 
they  there  drew  near  in  their  sacrifices.  It  was  also  in 
every  part  symbolical  of  divine  truth.  The  most  salient 
points  of  this  symbolism  are  expressed  in  the  Epistle  to 
the  Hebrews.  Literature. — Art.  "  Tabernacle  "( lMumptre) 
in  Smith's  Diet,  of  the  Bible;  Neumann,  Die  StiftenUtte 
(1KG1);  Kiggenbach,  Die  moeaieche  Sttftekutte  (1863); 
Lange's  Commentary  (Schaff's  edition)  on  Lev.  xxiv.  tee, 
and  1  Kings  vi.  acq.  Frederic  Qabdiner. 

Tabernacles,  The  Feast  of,  one  of  the  three  great 
festivals  at  which  all  the  males  of  Israel  were  required  to 
present  themselves  at  the  sanctuary.  It  began  on  the  15th 
Tisri,  the  first  month  of  the  civil  and  seventh  month  of  the 
ecclesiastical  year,  corresponding  to  the  last  part  of  Sep- 
tember or  first  part  of  October,  and  continued  seven  days, 
with  a  supplementary  eighth  flay.  On  the  first  and  on 
the  eighth  day  there  were  "  holy  convocations,"  when  no 
nrrriff  work  might  be  done,  although  the  other  activities 
of  life  were  allowable.  On  the  remaining  days  there  was 
no  legal  restriction  on  labor,  but  from  the  manner  of  keep- 
ing the  feast  it  must  have  been  largely  suspended. 

The  feast  was  pre-eminently  a  thanksgiving  festival  after 
the  close  of  the  agricultural  labors  of  the  year,  and  was  far 
more  joyously  kept  than  any  of  the  other  feasts.  Its  posi- 
tion, also,  five  days  after  the  great  annual  day  of  atone- 
ment, the  only  fast-day  prescribed  in  the  Law,  contributed 
to  (his  result.  According  to  the  ordinances  of  the  Law,  it 
was  distinguished  by  two  peculiar  observances,  and  in  the 
course  of  time  several  others  of  great  significance  and 
beauty  grew  up  around  these.  The  first  of  these  character- 
istics resulted  from  the  command  to  the  Israelites  to  dwell 
in  booth*  during  the  seven  days  of  the  feast:  the  command 
did  not  apply  to  the  supplementary  eighth  day.  These 
booths  were  to  be  constructed  of  the  branches  of  "goodly 
trees,"  and  were  not  tents.  According  to  Jewish  tradition, 
the  sides  were  built  up  of  boards,  and  only  the  roof  made 
of  branches,  and  they  were  placed  on  the  roofs  and  in  the 
courts  of  the  houses,  and  in  any  unoccupied  places  in  the 
streets.  As  little  furniture  as  possible  was  to  be  placed  in 
them,  and  it  was  not  required  that  women  and  children 
should  dwell  in  them,  but  only  men.  Tradition  interpreted 
the  word  dwell  to  mean  taking  at  least  two  meals  a  day  in 
them.  This  dwelling  in  booths  connected  the  harvest  fes- 
tival with  the  national  and  religious  life  of  Israel,  and  was 
expressly  made  in  the  Law  a  remembrancer  of  their  deliv- 
erance from  Egypt.  Some  writers  have  thought  that  at 
certain  seasons  of  the  year  during  the  wanderings  in  the 
wilderness  the  Israelites  escaped  from  their  tents  to  tem- 
porarily-constructed booths  ;  but  it  seems  more  likely  that 
the  reference  is  to  their  first  encampments  on  the  march 
out  of  Egypt,  especially  at  Succoth  (="'  booths"),  when 
they  had  not  yet  had  time  to  provide  themselves  with  tents. 
The  other  legal  peculiarity  of  the  feast  was  in  the  sacri- 
fices. These  were  not  only  of  great  abundance,  but  were 
arranged  in  a  singular  manner.  There  was  offered  on  each 
day  a  kid  for  a  sin-offering,  with  two  rams  and  fourteen 
lambs  for  a  burnt-offering;  but  besides  this,  there  was  a 
further  burnt-offering  of  bullocks,  thirteen  on  the  first  'lay, 
twelve  on  the  second,  and  so  on  diminishing  by  one  on 
each  successive  day,  until  only  seven  were  offered  on  the 
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seventh  day.  On  the  eighth  day  the  sacrifices  were  a  goat 
for  a  sin-offering,  one  bullock,  one  rain,  and  seven  lambs 
for  a  burnt-offering.    The  Law  required  that  at  the  feast  of 

tabernacles  in  the  sabbatical  year  the  Law  should  be  pub- 
licly read  to  the  whole  lie. pie,  men,  women,  and  children. 
In  addition  to  the  dwelling  in  booths,  it  was  customary 
for  each  Israelite  to  carry  in  bis  hand  during  the  festival 
the  fiiliib  or  bundle  of  green  branches  tied  together,  and 
also  some  fruit,  usually  understood  to  be  the  citron.  This 
custom  added  much  to  the  joyous  scenes  of  the  festival.  Two 
other  customs  arose  at  an  early  date,  and  arc  thought  to 
be  alluded  to  in  the  New  Testament.  Unc  of  the  priests 
drew  water  in  a  golden  pitcher  from  the  Pool  of  Siloani, 
and  brought  it  through  the  water-gate  of  the  temple  to  the 
altar.  As  he  entered,  the  trumpets  sounded,  and  the  people 
in  the  mean  time  had  repaired  to  the  temple  in  holiday 
attire  and  with  their  lulnbt  in  their  hands.  Then,  just 
before  the  offering  of  the  sacrifices,  the  water  was  poured 
upon  the  altar,  amid  the  joyous  chanting  of  l's.  exviii. 
and  the  shaking  of  the  lulaba.  So  great  was  the  joyous- 
ness  of  the  occasion  that  it  became  a  rabbinical  proverb. 
"  He  has  never  seen  joy  who  has  not  seen  the  joy  of  the 
pouring  out  of  the  water  of  Siloam."  To  this  custom  allu- 
sion is  made  in  John  vii.  o7,  38.  In  the  evening  of  tho 
day  of"  holy  convocation  "  the  men  and  women  assembled 
in  the  courts  of  the  temple  expressly  to  rejoice  over  the 
drawing  of  tho  water  of  .Siloam  in  the  morning,  and  gave 
themselves  up  to  unrestrained  hilarity.  On  this  occasion 
two  great  lights  were  set  up  in  the  court,  each  consisting 
of  four  lamps,  the  oil  for  which  was  supplied  by  the  sons 
of  the  priests,  and  the  wicks  made  of  cast-off  priestly  gar- 
ments. The  light  is  said  to  have  reached  over  nearly  the 
whole  city.  The  passage  John  viii.  12  is  supposed  to  allude 
to  this  light.  Frederic  Gardiner. 

Tabernxmontana.    See  Cow-Tree  and  Forbidden 
Fruit. 

Tabertown,  tp.,  Cass  eo.,  Ind.     P.  447. 

Tabcrville,  p.-v.,  St.  Clair  co.,  Mo.     P.  160. 

Ta'bes  Dorsa'lis,  Phthisis  Spinalis,  Duchen- 
ne's  Disease,  better  known  as  Progressive  Loco- 
motor Ataxia,  a  degenerative  condition  of  the  posterior 
gray  column  of  the  spinal  cord,  usually  by  the  successive 
steps  of  fatty  degeneration,  granular  disintegration,  and 
atrophy,  from  which  the  terms  tabes  and  phtkinie,  denoting 
"wasting."  The  term  "progressive  locomotor  ataxia."  is 
descriptive  of  the  chief  features  of  the  disease.  Ataxia  ((Jr. 
a  privative,  and  raft?,  "arrangement"  or  "order")  desig- 
nates the  peculiar  loss  of  control  in  this  disease  over  groups 
of  muscles  which  in  health  arc  co-ordinated  or  employed  in 
unison.  This  deranged,  inharmonious  action  of  muscles 
is  limited  chiefly  to  the  lower  extremities,  and  manifested 
when  attempting  to  walk;  hence  the  term  "locomotor," 
while  the  affix  "progressive"  indicates  the  steady  and 
hopeless  progress  of  the  malady.  The  sight  aids  greatly 
in  the  precision  and  certainty  of  walking.  Hence,  in  the 
early  stage  of  ataxia  the  gait  may  be  unsteady  only  at 
night,  twilight,  or  when  the  eyes  arc  closed.  In  more  ad- 
vanced stages  the  patient  has  not  sufficient  control  to  stand 
with  the  eyes  shut,  and,  on  attempting  to  walk,  the  limbs 
move  irregularly  and  wildly,  the  feet  coining  down  abruptly 
with  a  Happing  sound,  the  patient  catching  at  support  or 
falling.  The  limbs,  though  wholly  beyond  control  for 
walking,  are  not  paralyzed,  and  retain  full  power,  as  de- 
monstrated by  the  dynamometer.  Intense  pains,  of  elec- 
tric rapidity  and  lancinating  severity,  shoot  from  the  feet 
to  the  thighs,  trunk,  and  often  to  the  bead.  The  soles  of 
the  feet  often  are  anaesthetic,  and  seem  to  the  patient 
puffy,  as  if  walking  on  down  or  velvet.  There  may  be 
BASBSthesia  of  other  parts.  The  rectum  and  bladder  may 
be  impaired,  and  the  sexual  appetite  and  pawerare  usually 
annihilated.  There  may  be  local  dull  pain  over  the  spine, 
denoting  the  point  of  disease,  and  also  a  slight  sense  of 
constriction  at  a  corresponding  level,  as  if  a  string  were 
tied  round  the  body.  Tin-  mind,  as  a  rale,  is  sound,  except 
so  i'.r:  as  long-continued  intense  pain,  sleeplessness,  and 
knowledge  of  the  desperate  and  hopeless  nature  of  the  die 
case  dispirits  an  I  demoralizes.  Alcohol  freely  taken  re- 
lieves the  pain,  and  opium,  especially  administered  suheii- 
taneoisly.  Hat  the  pain  constantly  recurs,  and  beio-e 
either  the  alcohol  or  opium  hubil  is  apt  to  beoome  estab 
lished  in  ataxic  patients,  fold  and  changeable  weather 
intensifies  their  distress.  Henoe,  they  should  be  placed  In 
wane,  sunny  rooms,  protected  from  damp  and  chilly  air,  ami 
well  housed  in  winter.  'Ibis  disease  of  the  spinal  cord  is 
in  some  cases  induced  by  intemperance ;  in  others  by  licen- 
tious excess  ami  specific  disease ;  in  others  it  would  seem 
the  reflex  result  of  disease  of  the  bowel  and  the  urinary 
tract,  as  in  stricture  of  the  rectum,  hssmorrhoids,  urethral 
stricture,  etc.  Habitual  exposure  to  Inclement  weather  and 
tho  rheumatic  and  gouty  vices  of  I  be  blood  may  induce  it. 


A\  ben  due  to  specific  blood-states,  as  rheumatism,  gout,  and 
syphilis,  there  is  hope  of  cure  or  arrest  of  the  dices 
specific  treatment  But  more  often  the  cause  is  obscure 
and  of  si,, iv,  insidious  approach  ;  it  is  Burely  "  progressive," 
and  treatment  is  limited  to  general  tonic  and  hygienic 
measures,  and  assuaging  pain  by  anodynes. 
E.  Darwin  Hudson,  Jr.    Revised bt  Willard  Parker. 

Table  Bluff,  p.-v.  and  tp.,  Humboldf  oo.,  CoL     1*.  108. 

Table-Land,  or  Plateau.    See  Earth,  by  Prof 
A.  » ;  i  vor,  l'n.  !>.,  LL.l). 

Table  Mound,  tp,,  Dubuque  eo.,  la.     p.  1187. 

Table  Mountain,  in  Pickens  co.,  B.C.,  l.mi  miles  ,\.  W. 

of  Greenville,  rises  i:i ,,t  :li,„w.  t  i .  1 .- I  there  is no 

sole  a  long  line  of  dill's  1000  feet  in  perpendioular  height. 
The  vicinity  abounds  in  imposing  and  beautiful  scenery, 
and  is  becoming  a  place  of  summer  resort. 

Table  Kock,  tp.,  Izard  eo.,  Ark.     P.  257. 

Table  Kock,  p.  v.  and  tp.,  Sierra  oo.,  Cal.     P.  750. 

Table  Rock,  tp.,  Siskiyou  i Cal.     P.  327. 

Taboo',  or  Tabu',  a  Polynesian  oustom  by  which 

persons,  places,  or  things   bi ■  so  sacred   that  certain 

persons  cannot  touch  or  ci near  them  without  becoming 

defiled  and  outlawed.     The  svstem  of  tai penetrates  the 

whole  social  life  of  most  of  the  unehristianized  South  ,-. ■., 

[stands,  and  is  a  potent  engine  ill  the  bands  of  chiefs  ami 
priests  for  the  management  and  subjection  of  the  people. 

Ta'bor,  p.-v.  and  tp.,  Fremont  oo.,  la.      P.  810. 

Tabor  College,  Fremont  oo.,  la.,  was  in pointed 

under  the  name  of  Tabor  Literary  Institute  in  1864,  and 
reincorporated  under  the  nameof  Tabor  College  in  July, 
1866.  It  is  an  outgrowth  of  a  colony  of  Congregational- 
ists  from  Oberiin,  O.,  who  formed  the  settlement  at  Tabor 
in  1851  under  the  leadership  of  Deacon  George  B.  Gaston 
and  Rev.  John  Todd.  Many  citizens  of  Tabor  j;aie  largely 
of  their  property  to  the  college  at  the  opening  of  the  col- 
lege department.  The  first  nineteen  donors  gave  in  cash 
and  notes  (10  per  cent,  of  the  assessed  value  of  their  prop- 
erty. In  the  admission  of  students  no  distinction  is 
made  on  account  of  sex  or  race.  An  academy  was  opened 
in  1857,  and  a  college  department  in  1866.  tabor  College 
includes,  besides  the  college  department,  a  ladies'  depart- 
ment, a  teachers'  department,  and  a  preparatory  academy. 
In  all  departments  tho  number  of  students  during  the  year 
has  varied  from  150  to  210,  about  one-fifth  the  average  at 
tendance  being  in  the  college  course.  Rev.  Win.  M.  Brooks, 
the  present  incumbent  (1873),  was  principal  of  the  nil 
cmy  and  first  president  of  the  college.  The  college  has 
two  buildings,  L'.'ll  acres  of  land,  a  library  of  3200  volumes, 
and  a  cabinet  of  3150  specimens.  The  endowment,  inolud 
ing  unpaid  subscriptions,  is  $55,000.  The  number  of  stu- 
dents from  the  first  exceeds  1000.  H'jl.  M.  BROOKS. 
Ta'borites  [named  from  Tabor,  one  of  their  stroi 
holds),  a  sect  of  the  Hussites  organized  in  I  Il'ii  under 
Ziska.  They  opposed  the  Calixtines  or  Dtraquists,  no  lees 
than  the  Romanists,  and  waged  long  defensive  wars.     They 

finally  took  the  name  of  BOHEMIAN  BRETHREN  (whiefa  See). 
Taborit'ielorThaboritici  Light.  Bee  lit  btob  v-i-. 
Ta'bor,  .Mount,  an  insulated  mountain  of  Northern 

Pale-tine,  in  Galilee,  6  miles  S.  II.  of  Na/arclh.  rises  10(10 
feet,  and  commands  a  large  and  beautiful  view   of  the  -in 

rounding  country.     It  is  often  mentioned  in  theOld  Tests 
ment,  and  was  from  the  fourth  oentury  gonerally  regarded 

as  the  scene  of  the  transflgurati f  Christ,  until  recent 

researches   showed    that    at  the   time   when  that  event  took 
place,  its  summit  was  OC  lupied  by  a  populous  town. 
Tabreez',  town  of  Persia,  capital  of  the  proi  inoe  of 

Azerbaijan,  is  surrounded  with  a  brick  wall  3j  mile-  in 
circuit,    but    is   ill  built,    with    crooked,   narrow,    and    diilv 

streets,  and  no  remarkable  public  edifices.  It-  baioars  ore 
mean  buildings,  but  extensive,  and  a  targe  and  important 
trade  is  carried  on  here,  partly  in  the  manufactures  of  the 
city  itself,  silk,  arms,  shawls,  tobacco,  ami  leather,  portly 
a-  a  transient  trade  between  Rossis  ami  Tnrkej  ami  Persia 
and  India.  The  surrounding  country  i-  ver)  fertile  an  I 
mil  cultivated,  mostly  consisting  of  orchards  ami 

yard-.       I'.  e-lll ed  at  50, 

Taealiout,  or  Malm,  a  nutgall  whioh  grows  on  Tnm- 
aritem  /uaVca,  a  Bpooies  of  Tamarisk  (whioh  boo),     [f   is 

Valuable  a-  a  prolific  source  of  gallic  acid.      Lai    0   pianti- 

tiet  are  exported  from  India  ami  Barl  try, 

Tac'ainabac.    (1)   The  resin  ol    Fagnr lonrfrn,  a 

tree  of  Curaooa  and  Venezuela;     I    'bat  ol  He    bud 
balsam  poplar,  which  growe  in  tht    I     S.    /'  baUam- 

,/.,,,,:    (8)    that    of  Calophyllum    I  i,    <      inopMyllum, 

ami   i\  Vaeamahaea,  "Id  World  tropical  tree-.  | luoing 

Bast  Indian  taeanuiliar  j  (4)  the  Mexican  Copai  which 
sco).    These  articlot   tnetimo    used  in  modicine j  nil 

but  tho  second  arc  employed  in  I rfl  .  0t0> 
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Taclir  iAi.jwmmii   ,  brother  of  Sir   Etienne   P.,  b.  at 
Kainouraaka,    Lower  Canada,   in    1822;  graduated  at    the 
■  of  St  M,\  .1  linthc  :  became  a  member  of  the  ordei  ol 
the    Immaculate  Conceptionj    was  ordained  priesl    L343j 
wenl  as  a  missionary  to  the  Red  River  country,  and  thence 
i     Indians  of  the  valley  of  the  Saskatchewan; 
became  eoa  ljutoi    bishop  of  St.  Boniface,  Manitoba,  L851, 
bishop   1853,  and   archbishop  1871  i   exerted   himself  as  a 
nnker  during  the   Kid  insurrection  of  lsr.U-70,  and 
:  ,  oollege  an  I  theologioal  seminar;  at  St  Boni- 
Porl   l I  '  1 1\  ■     Aul  li'.r   of  \'in<ft  Annii  -■   di 
om  t  d\  VAnn  rique  i  Montreal,  1866), 
i,    Vord-ouest  <l<    I'AmSrique  (1869),  and  nu- 
merous  reports  on  [ndian  missions  in   the   Annates  de  la 
Propagation  •  !•  '■>  Fou     His  brother,  .1 1:  IN  CHARLES,  M.  !>., 
.   Kamouraska  in  L821,  is  author  of  several  works  in 
li,  including  Esquiese   eur  le  Canada   "•>ns  It  Point 
i.  nomiete    (Paris,   1865),   and    Ves   Provinces  de 

i     inane   >in    Nord   >t    d'unc    Cuimt    /Vj. ,■■</.     (tjuebce, 
►9),   and    works   on    legal   and   industrial    .subjects,   in 
French  and  English. 

Tach€  (Sir  Etienne  Pascital),  M,  I).,  b,  at  St. 
Thomas,  Quebec,  Canada,  in  1795  j  served  as  a  militia 
officer  in  the  war  of  1812-15  j  afterward  studied  medicine, 
an  I  Interested  himself  in  literature,  science,  and  politics; 
entered  the  assembly  1841;  was  deputy  adjutant-general 
1847,  commissioner  of  public  works  1848-49,  Speaker  of 
the  legislative  council  1856-57$  was  knighted  by  Queen 
Victoria  Nov.,  L858;  became  colonel  and  aide-de-camp  to 
the  queen  L860.  D.  at  St.  Thomas  in  istJj.  Author  of  £>« 
Dioeloppement  de  la  Forct  physique  chez  V Homme  (1829), 
Reflexions  *»>•  V Organisation  den  Volunti&res  \  L863),  etc. 

Tachygloss'idse  [from  Tachyglossus  —  (Jr.  raxv's, 
"quick,"  and  vAwa<ra.  "tongue" — the  generic  name  of  the 
species],  a  family  of  mammals  of  the  order  Monotremata, 
confined  to  Australia  and  its  adjuncts,  and  represented  there 
hit  <he  so-called  "  hedgehogs,"  but  which  must  never  be  con- 
founded with  the  hedgehogs  of  Europe.  The  name  Tachy- 
glossus riders  to  the  swiftness  with  which  it  can  use  its  tongue 
in  protrusion  and  retraction.    Echidna,  a  name  often  used, 

was  pn eupied  in  /oology.  The  general  form  is  some- 
what like  that  of  the  hedgehog  of  Europe;  the  face  and 
jaws  p»re,  however,  produced  into  a  long  and  tubular  ros- 
trum :  at  the  end  of  this  is  the  small  mouth  ;  teeth  are  en- 
tirely wanting,  but  on  the  palate  are  robust  horny  spines, 
pointing  backward;  the  tongue  is  subcylindrical,  and  very 
long,  flexible,  and  protractile,  and  armed  with  numerous 
horny  wnrts  ;  the  surface  of  the  body  and  head  above  and 
on  the  sides  is  armed  with  long,  stout.  Japering,  and 
pointed  spines,  intermingled  with  coarse  hair,  and  below 
IS  clothed  chiefly  with  simple  coarse  hair;  the  limbs  are 
short  and  robust,  each  provided  with  five  toes;  those  of 
th"  anterior  feet  with  graduated  long,  compressed  curved 
claws;  those  of  the  hinder  feet  with  abruptly  unequal 
claws  —  viz.  the  inner  with  a  broad  rounded  nail,  the  seuond 
with  a  very  long,  and  the  others  with  regularly  graduated, 
moderately  eom pressed  curved  claws  (the  males  are  pro- 
vided with  horny  spurs  to  the  hind  feet,  which  are  wanting 
in  the  females);  the  tail  is  rudimentary.  The  family  is 
represented  by  but  one  known  genus  (  Tachyglossus  or 
Echidna),  which  has  representatives  in  f  1)  Australia  gen- 
erally,  and  (2)  Van  Diemen's  Land.  The  forms  of  both 
OOUntriea  are  \w\  nearly  allied,  and  have  been  designated 
by  some  authors  (c.  </.  Watcrhouse)  as  distinct  species  under 
the  names  [  I  )  Echidna  aculeata,  and  (2)  E.  eetosa,  and  by 
Others  (e.  g,  Kivllti  as  simple  varieties.  They  attain  a 
length  of  about  eighteen  inches.  They  chiefly  feed  on  ants 
and  other  small  insects,  as  is  indicated  by  their  small  mouth 
and  extensible  tongue,  but  sometimes  take  in  grass.  They 
ire  capable  ol    ustaining  life  for  a  long  time  without  food, 

an  i   supposed   to  remain  dormant  during  the  dry  hoi 

months  ol  summer,  as  they  are  at  least  chiefly  seen  during 
winter.  They  are  also  said  to  be  to  some  extent  proof 
;i_':uri-t  the  bites  of  poisonous  snakes      "The    strength  of 

e  hidnas  i-  mosl  wonderful,  and  their  digging  capa- 
bilities will  ■  ■■  elj  be  credited.  The  animal  often  appear* 
to  be  nailed  to  the  ground,  and  if  sheltered  in  Borne  con- 
venient ooi  at  .  w  lie  e  the  soil  is  stiff  clay,a  spade  is  neces 
sary  to  dislodge  it.  [n  sofl  alluvial  soil  or  sand  an 
echidna  will  disappear  before  the  observer's  eyes  without. 
any    apparent     effort,    graduaih     sinking    out    of    sight." 

I  K"  Theodore  Gij  l. 

Tachygraphy.     Bee  Sti  sography,  by  J.  F.  Meter. 

Tachypet'idir  [from  Tachypetes—Gr.  TaKvwin^t  t{ fast- 
flying" — -the  name  of  the  only  known  genus],  a  family  of 
birds  represented  by  the  "  fi  igate  bird  "  or  "  man-of-war  " 
of  mariners.  The  form  is  essentially  the  Bame  as  that  of 
the  pelicans,  but  the  neck  i>  rather  shorter,  and  the  an 
tcrior  position  of  the  legs  imparts  to  the  lord  :i  peculiar 
physiognomy  :  the  bill  is  moderately  long  i  Longer  than  the 


head1,  rather  slender  and  contracted  toward  the  middle, 
and  nearly  straight,  but  with  the  end  strongly  hooked  ;  its 
Bheatb  is  composite  or  grooved,  as  in  all  the  P.ygopodes; 
the  edges  are  entire:  the  nostrils  are  in  the  lateral  grooves 
and  very  narrow;  the  gular  pouch  IS  moderately,  or  even 
largely,  developed  :    the  wings    are  Very  long    and  pointed; 

the  tail  is  also  very  Long,  and  is  very  deeply  forked,  and 
has  twelve  feathers;  the  legs  arc  inserted  unusually  far 
forward  (an  exceptional  shortness  of  the  sternum  being 
co-ordinated  with  this  character),  and  rather  small;  the 
tarsi  are  very  short  (much  more  so  than  the  outer  toe),  and 
much  compressed  and  plumose;  the  toes  are  slender,  and 
the  web  between  them  deeply  indented  ;  the  claws  moderate 
and  curved,  and  the  middle  one  pectinated.  The  family 
belongs  to  the  same  group  (  Pygopudes)  with  the  Phsethont- 
idee  (tropic-birds),  Plotidsa  (snake-birds),  1'halacroeora- 
eidffl  |  cormorants),  Pelecanidaj  (pelicans),  and  Sulidae  (gan- 
nets).     (As  to  habits  of  species,  see  Frigate-Bird.) 

Theodore  Gill. 
Tac'itus  (C.  Cornelius).  The.  |daee  and  date  of  his 
birth  are  not  known,  but  ho  married  a  daughter  of  C. 
Julius  Agricola  in  78  a.  r>.;  was  prsetor  in  88;  consul 
suffectus  iii  97,  and  probably  survived  Trajan,  who  died 
in  117.  lie  had  already  acquired  great  reputation  as  an 
orator  when  Pliny  entered  public  life.  They  became 
intimate  friends.  Of  Pliny's  letters,  eleven  are  addressed  to 
him,  and  it  is  apparent  that  his  friendship  was  considered 
by  Pliny  as  a  di-l  inetmn.  As  an  author  he  was  much  ap- 
preciated by  his  own  times  and  the  next  century.  The 
emperor  Tacitus  claimed  relationship  to  him,  and  ordered 
his  works  to  be  placed  in  all  public  libraries,  and  ten 
copies  to  be  made  every  year  at  the  public  expense  and 
deposited  in  the  Areheia.  During  the  latter  pari  of  the 
Human  epoch  and  during  the  Middle  Ages,  however,  he 
was  cot  much  read,  and  most  of  his  works  have  come 
down  to  us  only  in  a  mutilated  and  corrupted  form.  The 
dialogue  It'  Oratoribus  is  his  earliest  work  ;  its  authen- 
ticity has  been  denied  by  some  scholars,  but  is  generally 
accepted.  Atjrivnht  is  a  biography  of  his  father-in-law,  a 
masterpiece  in  artistic  respects,  and  of  special  interest  on 
account  of  the  fact  that  Agricola  spent  so  much  of  his  time 
in  Britauii  De  Moribus  et  Populis  Qermania  is  an  essay 
which  probably  had  originally  a  moral  purpose  as  miieh 
as  an  historical.  Of  his  Histories,  written  before  the  An- 
nates, only  the  Drst  four  and  a  half  hooks  are  extant,  giv- 
ing the  history  of  the  years  69—70  A.  D.  Of  the  Annates, 
beginning  at  the  death  of  Augustus  and  ending  at  the 
death  of  Nero,  only  the  first  four  books,  parts  of  the  fifth, 
the  sixth,  and  from  the  middle  of  the  eleventh  to  the  mid- 
dle of  the  sixteenth,  are  extant.  The  style  of  these  writ- 
ings is  very  peculiar.  To  the  common  reader  it  is  harsh 
and  obscure,  yet  at  the  same  time  exceedingly  powerful. 
Scholars  who  arc  familiar  with  the  author  generally  admire 
not  only  the  intellectual  and  moral,  but  also  the  literary 
character  which  these  works  reveal.  Editions  by  Bckker 
(1831),  Orelli  (1846  and  1848),  Rittei  (1848),  and  Halm 
(1863);  English  translations  by  Gordon  (1728-31),  by 
Murphy  (1793).  ami  by  Church  and  Brodribb  (London, 
1804).  * 

Tacitus  (M.  Cl audits),  Roman  emperor  Sept.  25, 
275-Apr.   9,  276,  b.  at  Interamna,  the  present   Terni,  in 

Umbria,  about  200  ;  was  noted  as  one  of  the  oldest  senators 
and  one  of  the  wealthiest  citizens  when  the  senate,  after 
the  death  of  Aurelian,  elected  him  emperor.  He  was  an 
upright  and  honest  character,  and  possessed  of  great 
literary  interest.  It  was  his  idea  to  reinstate  the  senate 
in  its  former  authority,  and  to  check  the  shadil v-inereas- 
ing  licentiousness  and  confusion  in  all  public  affairs;  hut 
the  task  proved  too  much  for  his  years,  and  be  died  200 
days  after  his  election,  at  Tarsus  or  at  Tyana,  of  a  fever, 
or.  as  some  say.  put  to  death  by  tin-  impatient  army. 

Tack'ing  is  a  doctrine  of  the  English  equity  jurispru- 
dence whereby  a  third  encumbrancer  in  good  faith  of  land 
may,  by  a  union  of  his  own  security  with  a  prior  one,  com- 
pel an  intermediate  encumbrancer  to  pay  off  both  the  liens 
if  he  wishes  to  redeem  from  the  one  which  is  first  in  order 
of  time.  The  rule  is  most  frequently  applied  to  the  case 
of  three  successive  mortgages  held  by  different  persons, 
the  last  having  been  taken  without  notice  of  the  second. 
Under  these  circumstances  the  junior  mortgagee  may  pur- 
chase and  take  an  assignment  of  the  earliest  encumbrance, 
and,  in  the  language  of  the  books,  may  "  tack  "  his  own  to 
it.  If  the  second  mortgagee  then  desires  to  redeem,  he 
must  not  only  discharge  the  first,  which  is  prior,  but  al,  o 
the  third,  which  is  subsequent  to  his  own.  The  privilege, 
however,  is  not  extended  to  a  third  encumbrancer  by  judg- 
ment, since  he  is  not  regarded  as  a  purchaser  j  but  if  his 
encumbrance  is  by  mortgage,  it  makes  no  difference 
whether  the  first  and  Becond  lien-  are  by  mortgage  or 
by  judgment.     The  American  courts  have  wholly  rejected 
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this  doctrine  of  tacking, "both  because  they  consider  it  its 

extremely  inequitable,  and  because  it  is  wholly  ii usistent 

with  the  statutes  concerning  the  recording  of  mortgages 
which  have  been  adopted  in  all  the  States. 

JoltN    Norton    1'oMKKOY. 

Tackmahack,  or  Tacamahac.  See  Poplar  and 
Tacamahac. 

Tac'na,  town  of  Peru,  South  America,  on  the  Taon  i, 
at  an  elevation  of  17110  feet  above  the  sea,  in  lat.  is  ,-.. 
Ion.  72°  HI'  W.  It  is  well  built,  and  carries  on  an  active 
trade  with  Bolivia.     P.  11,723. 

Taco'ma,  p. -v..  Pierce  CO.,  Wash.  Terr.,  the  W.  ter- 
minus of  Northern  Pacific  R.  R.,  on  Tacoma  Bay,  has  sev- 
eral churches,  2  schools,  1  newspaper,  and  I  saw-mill. 
Deposits  of  coal  exist  in  the  neighborhood,     1'.  73. 

Thomas  W.  Prosch,  Ed.  "  Pacific  Tribune." 
Taconic,  or  Taghkanic,  a  range  of  mountains  ex- 
tending nearly  N.  and  S.  along  the  eastern  boundary  of  New- 
York,  and  uniting  the  Oreen  Mountains  of  Western  Massa- 
chusetts with  the  Highlands  of  the  Hudson.  The"  Taconio 
system"  of  Prof.  Ebcnezer  Emmons  was  named  from  the 
characteristic  strata  of  this  range,  a  metamorphio  rock, 
which  that  geologist  believed  to  be  older  than  the  Silurian 
system,  and  to  extend  S.  W.  along  the  whole  extent  of  the 
Appalachian  chain,  attaining  sometimes  a  thickness  of 
above  30,000  feet. 

Tactics,  Grand.  Sec  Tactics,  Military. 
Tac'tics,  Mil'itary,  is  defined  as  the  art  of  bringing 
troops  into  action,  or  of  handling  them  in  the  presence  of 
an  enemy  ami  within  range  of  his  fire.  This  branch  of  the 
military  art  is  divided  into  grand  tactics,  or  the  tactics  of 
battle,  and  elementary  tactics,  or  those  of  instruction.  The 
first  is  on  the  Held  of  battle  what  strategy  is  in  the  theatre 
of  military  operations— simply  the  art  of  being  the  stronger 
at  a  decisive  point,  regardless  of  the  respective  strengths, 
as  totals,  of  the  opposing  armies.  The  second  is  I"  the 
first,  or  ought  to  be,  the  simplest  means  sufficient  to  the 
entl.  Beginning  with  tbe  individual  recruit  and  "awk- 
ward squad,"  the  drillmaster  should  mould  the  sentient 
masses  with  which  the  issues  of  battle  are  doeided,  but 
with  methods  of  drill  and  details  of  minor  tactical  forma- 
tion this  article  does  not  deal. 

The  tactical  "  arms  "  into  which  modern  armies  are  di- 
vided arc  the  Autilleiiy,  Cavalry,  and  Infantry  (which 
see),  which,  excepting  the  mobile  artillery,  in  their  respe  I 
ive  formations  still  bear  strong  resemblance  to  their  proto- 
types in  classic  antiquity.  The  grand  tactical  elements,  or 
units,  of  these  "  arms  "  are  battalions  of  infantry,  batteries 
of  artillery,  and  squadrons  (or  battalions)  of  cavalry  ;  and 
these  elements  are,  as  occasion  requires,  organized  into 
brigades,  divisions,  army  corps,  etc.,  either  of  the  respective 
arms  or  of  mixed  troops. 

Grand  Tunics. — Battles  are  general  engagements  between 
armies,  in  contradistinction  to  conflicts,  in  which  but  a  small 
portion  of  the  opposing  forces  are  actually  engaged,  the 
latter  being  called,  according  to  their  nature,  "affairs," 
"combats,"  ••skirmishes,"  etc.  Battles  are  defensive  when 
given  in  a  chosen  position  by  an  army  awaiting  attack  ; 
offensive  when  made  on  an  enemy  in  position  ;  mixed,  or 

unforeseen,    when    happening    between    armies  unex] I- 

cdly  confronted.  The  principles  upon  which  all  battles 
should  be  fought  are  well  established,  but  circumstances, 
ever  varying,  present  alternations  of  original  and  reflex 
action  that,  if  perceived  at  all.  are  simply  perplexing  to 
the  incompetent  commander.  The  strategy  of  a  campaign 
may  be  predetermined  in  cabinet  council:  questions  of 
logistics  and  military  engineering  may  lie  solved  h.v  I  lie  as 
sistantsj  but  on  the  actual  field  of  battle  the  individuality 
of  the  general  is  made  manifest.  His  plans  must  bequicklj 
conceived  and  stubbornly  maintained,  or  readily  abandoned 
for  alternatives,  as  circumstances  may  demand. 

Speaking  in  general  terms,  the  most  promising  taotioal 
positions  are  those  neutralizing  any  superiority  that  the 
enemy  may  possess,  and  affording  facilities  for  thereadj 
employment  of  the  special  arm  or  arms  in  which  one'  own 
army  maj  be  the  stronger.    The  position  should  allow  the 

concentration  of  artillery  lire  on  each  avenue  of  approach. 

should  permit  the  free  and  unperoeived  movement  o(  ones 

own  troops  and  expose  the  enemy's  advanoe,  should 
protection  to  the  Hanks,  and  should  not  presenl  obsl  v  I 
to  one's  own  retreat.     All  of  the  desirable  condition 
rarely  be  secured  in  ono  combination.      In    leouring  some 
of  them  others  must  often  be  yielded  to  the  enemj , 
Orders  of  Battle*— ■"  A  line  of  battle  i   th 

applied  tO  troops  drawn  up  in  their  usual  order  ol  exercise 

without  any  determined  manoeuvre;  an  order  ol  battle  it 
the  particular  disposition  given  to  the  troops  for  a  deter 
mined  nana  uvro  on  the  field  of  battle."  These  orders  maj 

be   parallel,    oblique,  perpendicular,  eonoilTB,  convex,  in 
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echelon,  or    arranged    by    combinations    ,,t    two  0     more 
formations.    The  parallel  order  may  be  simple,  or  with  a 
crotchet,  as  that  ol  the  Austrians  at  Prague,  or  reinft 
on  one  or  both  wing-,  or,  as  were  the  Romans  at  /..una,  in 

the  cent  re.     Oblique  t ation     maj    bave  the  adi 

wing  reinforced,  as  in  the  Theban  order  at  Leuctra.  An  in- 
stance of  the  perpendicular  order  i-  found  in  Frederick's 
attaok  at  Rosbach.    The  English  formation  at  Poitiei 

Convex,  and  at  Agi  lire  nit  was  a  coin  hi  nation  of  the  COH 
and  echelon  oiler-.      Echelons    arc    formed   on   a   wing,  on 

the  centre,  and  in  rare  instances  on  both  wings. 
Infantry  and  cavalry  are  employed  in  extended  order 

or  thin  lines,  in  lines  of  battalion  i rimenl  il  columns, 

iii  deep  columns  consisting  of  several  battalion-,  and  in 

combinations  of  lines,  square-,  col is,  etc.      Artillery 

should  In-  distributed  so  as  to  concentrate  it-  Are     when 

upon  the  defensive  on  the  enemy's  coli sot  atts  k, I 

when  on  the  offensive  upon  his  guns  or  I  e  of 

our  own  assault,  'flic  artillery  i-  purely  a  pyro-ballistio 
arm;  cavalry,  as  Bucb  in  contradistinction  to  mounted  in- 
fantry, is  in  battle  a  potential  loin-  Bolely  by  corpora]  im- 
pact :  but  the  infantry  is  effective  both  by  "lire"  and  im- 
pulsion. 

While  the  principles  of  grand  tacticE  are  immutable,  wo 
find  in  "orders  of  battle"  an  habitual  adaptation  to  the 
prevailing  weapons,  with  special  formations  designed  to 
meet  peculiar  conditions  in  the  localities  of  confl 
position  of  the  enemy's  forces.     .Modem  formations  must 

n gnize  the  general  suprcmaoy  of  missile  weapon-,  and 

yet  be  susceptible  of  ready  transformation  into  ordei 
mobility.      With   improvement   in  range,  accuracy,  and 
rapidity  of  lire  their  let-   been  a  corresponding  tendency, 
especially   for  defensive  purposes,  to  oxten  ■  I 
battle;  hut  for  both  cavalry  and  infantry  this  extension  im- 
plies corresponding  immobility  in  the  re  ognized   tactical 
units,  and  may  be  carried  to  consequential  impotence.    The 
extended  order,  if  carried,  as  some  theorists  advocat 
a  general  adoption  of  the  loose  order  or  "skirmish-line" 
formation,  will,  to  prewnt  disintegration, demand  a  maxi- 
mum amount  of  discipline  and   instruction  ill  the  troo]  -. 
supplemented  by  exceptional  intelligence  and  entire 
reliance  on  the  part  of  the  individual  soldier.     These  con- 
ditions arc  wcllnigh  irree ilable.    The  sort  id'  discipline 

that  enabled  Wellington  at  Almeida  to  swing  hi-  armj  as 
on   a  pivot  with   perfect   order  on   a  plain   four  in; 
breadth  and  in  presence  of  a   hostile  army,  i     obtainable 
only  at  the  expenseof  individuality  ;  and  th.-  indii  idualily 
ami  exceptional  intelligence  of  our  Revolutionary  -ire 
of  no  avail,  under  ordinary  circumstances,  against  the  Brit- 
ish regulars.     In  facl.it  was  not  till  the  Prussian  drilli 
tcr  i  Steuben)  had  introduced  the  drill  aid  discipline  ol  the 
great  Frederick  into  tin-  American  armies  that  thej  t 

capable  of  any  grand  tactical  movem -  Fort  an  enemy 

of  respectable  loir. 

At  the  beginning  of  the  present  century  t pi  wen     in 

oes  fully  handled  in  masses  that  would  now  inviti rtain 

destruction  from  a  well  served  artillery  ;  ami  to  daj  i     id 
located  a  dispersion  of  troops  in  such  open  ordor  as 

tioallj  constitutes  each   man  an  aul mio  tactical  unit: 

an  I,     ingularlj   enough,  this  formation  ir-  assumed  I 
particularly  suitable  tor  tin-  undisoiplined  and  ignorant 
novice  in  the  ait  of  war.     Between  tlm  twi  i  un- 
doubtedly tin in  in  on  -  en -e.  and  therefore  (he  true  tactical. 

mean. 

Tactics,  Naval. 
I,i  i  i  . 

Tnciin'eii.  or  Lactaonnga,  town  ol  Eouador,  South 
iroerioa,  or.  an  elevated  plateau,  is  well  built,  and  ha-  a 
rood  college  with  a  welt-arrangi  I  chemical  laboratory. 
Saltpetre  and  powder  an-  produced.     I',  about  ltl.000. 

Tacusall,  lp.,  Christian  III.     P.  1182. 

Tade'ma  (Laurknz  Uua),  b.  at  Drouryp,  Wast  Ft 
land,  Holland,  dan.  8,  1836;  was  educated  in  th' 

Slum  Of    l.eriiwarden.  where  In'  especially  deVOtod    hill 

to  the  stud]  of  i; an  and  Egyptian  antiquities;  en 

,,i    1852  the  aoademy  of  fine  an     at    Intwerp ;    si 
painting  under  Leys,  and  settled  in  ism  in  London, 
most  prominent  of  his  pictures  arc— .In. 
i  -,,  I  .  Entraua   to  .>  Soman  Theat 

aiandins  fmperator  |  1870 
Egyptian  Plagut  1 1872). 
Tadmor,  or  Thadmor.    SooPalhyi  t, 

Tadoli'ni  (Adaho),  b.al  Bologna  in 
Brt  of  sculpture  firsl  In  his  native  i  I 
under  Canova.     Prominent   among  hi- 

/  Cupid,  Th*  Abduction  of  Oangmtdc,    I  Batemaute,  mid 

a  statue  of  Washington. 


Robert  n  .  s<*>tt. 
Sec  Natal  Tactii  -.  by  Capt.  B.  is. 


Tadoosao, 

-hole    of    the 


■  ,   p.  v..   Baguonay  eo.,  Quel on  the  N. 

St.  Lawrence,  jus!  baton  the  mouth  of  the 
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river  Saguenay,  1 i"  mild  below  Quebec.     It  is  e  place  of 
Bummei  resort,  i  dmon 

fish  in  ar  <  and  :t  large  lumber-trade.     Here  stands  a  Btone 
Irst  built  in  sub  district,  ?65. 

Tad'poB  ■  '   given  primarily  to  the  larval  or 

.  which  is  distinguished 

by  the  *  '  tapering  tail,  and  (in  the 

l  legs.     '  -i  The  name  is  also  ap- 
,,  iiii  i    i  kge  in  other  amphibians.    (3) 
e  rap  1 03  ed  for  the  larvae  of  man;  ascidians, 
iafre  emblam  -  to  the  tadpoles  of  fi 
.  r.  \  u;  vi  hi  v,  Frog,  Ti  eticata.) 

Tael,  a   Chinese   mea  are  ol   weight   equivalent  to  1$ 
avoirdupois,  employed  as  the  standard  of  foreign 
OOin,  and  as  applied  to  silver  is  equal  to  1.3S6th  of  a  Mim- 
illar. 

Taenia.    See  T 1  pi  work. 

Tflenioi'dea  [Or.  ratrtoct'jij?,  "like  a  ribbon"],  a  fam- 
ily of  sterelmintoid  intestinal  worms,  of  which  the  typo  is 
the  Tapeworm  (which  see). 

Tae-Ping  Rebellion.  Sec  Chinese  Empire,  by 
C.  W.  Gri  1  m  .  M.  D. 

Ta'fel  (Johann  Friedrich  Lbohhard),  Pn.  D.,  b.  at 
tch,  Wiirtcmbcrg.  (iermany,  Feb.  6,  1S00  ;  graduated 
at  the  !"ni\  ersity  of  Tubingen  1820  ;  was  professor  of  lan- 
guages for  many  years  in  gymnasia  at  Stuttgart,  I  tin,  and 
Si'hnrndnrf :  iutrodu ■■-■ed  the  Ilamiltonian  interlinear  meth- 
od of  teaching  languages, publishing  textbooks  for  French, 
Spanish,  Italian,  Latin,  and  Greek;  edited  Livy  (3  vols., 
Stuttgart,  1823) j  translated  into  German  Xenopnon  and 
Dion  Cassius,  many  novels  of  Sir  Walter  Scott,  and  select 
works  of  Cooper,  Dickens,  and  Thackeray  j  wrote  two  the- 
ological treatises  and  edited  several  periodicals.  In  ls.">". 
be  came  to  the  V.  S.  :  was  for  three  years  professor  in  Ur- 
bana  University,  0.,  and  ultimately  settled  at  St.  Louis, 
Mo.  With  his  son,  Ludwig  II..  he  published  .1  New  and 
Complete  Englieh-German  and  German- English  Pocket  Dic- 
tionary (Philadelphia,  1870). — His  son,  Rudolph  Leon- 
bard,  Ph.  1'.,  professor  of  languages  at  Washington  Uni- 
versity, St.  Louis,  b.  at  Ulm,  Germany,  Nov.  24,  L831j 
rum-  to  the  I*.  S.  in  1847;  was  joint  author  (with  his 
father)  of  Latin  Pronunciation  and  the  Latin  Alphabet 
1  1  160);  published  Emanuel  Staedenborg  as  a  Philosopher 
nm/  M  of  Sciem  I  Ihicago,  L867),  and  contributed  to  the 
.111  Philosophical  Society's  Proceedings  a  treatise 
which  was  also  separately  published  with  the  title  Investi- 
gation into  the  Laws  of  English  Pronunciation  und  Orthog- 
raphy (1862). 

Tntfe,  tp..  Wayne  co.,  Neb.     P.  182. 

Ta filet',  or  Tafilelt.  a  division  of  Morocco,  extending 
S.  E.  of  the  Atlas  Mountains,  comprises  several  oases — 
Tassimi,  Sahra,  etc. — of  which  that  of  Tafilet  is  the  larg- 
est, situated  between  lat.  110°  45'  and  31°  10'  N.,  and  be- 
tween Ion.  3°  3'  and  3°  25'  W.,  and  inhabited  by  about 
lOU.OOO  Arabs,  Berbers,  and  Jews.  It  is  traversed  by  two 
riv«re,  which  arc  lost  to  the  S.  in  the  sands  of  the  desert, 
but  it  is  sufficiently  watered  only  during  the  winter  and 
spring  seasons;  in  summer-time  the  water  is  often  con- 
sumed before  reaching  Tafilet,  and  a  perfect  desert  climate, 
with  draughts,  sandstorms,  etc.,  sets  in.  Dates,  wheat, 
an  1  barley  are  raised,  sheep  ami  goats  arc  reared,  carpets 
and  woollen  Btnfis  are  manufactured,  lead  and  antimony 
are  produced,  and  a  considerable  trade  is  carried  on  with 
1  and  Algeria.     The  principal  town  is  Abuam. 

Taganrog',  town  of  Russia,  government  of  Yckatcri- 
DOSlav,  on  the  northern  shore  of  the  Sea  of  Azof,  opposite 
intfa  of  the  Don.  It  was  founded  by  Peter  the  Great, 
and  was  the  favorite  residence  of  Alexander  I.,  who  died 
here:  and  it  has  many  monuments,  edifices,  establishments, 
and  institutions  winch  remind  one  of  the  two  czars.  Its 
harbor  is  shallow,  and  ships  must  load  and  unload  in  barges 
half  a  mile  from  the  shore,  yet  it  carries  on  a  considerable 
■  trade  in  eorn,  timber!  flax,  and  hemp.     P.  25,027. 

Taggarts,  tp.,  Wood  c  •..  West  Va.    P.  1050. 

Taghltanic,  p.-v.  and  tp.,  Columbia  co.,  N.  Y.   P.  1485. 

TagliaCOZZl  (GaBPARO).     Sec  Taliacotius. 

Tagliacoz'zo,  town  of  Italy,  province  of  Aquila  degli 
Abruzii.  od  the  slope  of  a  hill  about  12  miles  N.  of  Avez- 
zano.  It  was  a  strong  mediseval  fortress,  generally  held 
by  the  Colonna  family,  and  it  gave  if;  name  to  the  famous 
battle  which  took  place  in  its  vi  md  in  which  Conrad 

was  taken  prisoner  by  Charles  of  Anjou.     1*.  7407. 

Taglio'ai,  the  name  of  a  celebrated  family  of  dancers 
and  ballet-masters,  of  Italian  origin,  bul  principally  con- 
L  with  the  royal  theatre  of  Berlin.  The  most  illustrious 
member  of  this  family  was  Maria  Taqlioni,  b,  ar  Stork- 
holm  in  1804.     She  made  her  debut  in   Vienna  in   1822, 


■  hiiied   subsequently   in   all  the  capitals  of  Europe,   and 

Dated  a  great  enthusiasm,  especially  by  her  performance 
of  the  title-rode  in  her  father's  ballet  La  Syiphide,\n  which 
she  completely  succeeded  in  producing  the  impression  of 
being  borne  along  by  her  wings.  She  retired  in  1S47,  and 
lives  partly  in  Venice,  partly  at  Lake  Como. —  Her  brother, 
Pai  1  Tag  Li  ON  1,  b.  at  Vienna  in  1808,  ballet  master  at  the 
royal  theatre  of  Berlin,  composed  the  ballets  Sardanapal, 
Satanella,  Flick  und  Ftockj  etc. 

Ta'gus,  one  of  the  principal  rivers  of  Spain,  rises  in 
the  Sierra  Albarraein,  in  lat.  4D°  38'  X..  Ion.  1°  35'  W., 
flows  mostly  in  a  western  and  south-western  direction 
through  Spain  and  Portugal,  and  falls  into  the  Atlantic  at 
Lisbon,  after  a  course  of  about  540  miles.  It  is  navigable 
115  miles  from  its  mouth. 

Tahiti,  or  Otahei'te,  the  principal  of  the  Soctbtt 
Islands  (which  see),  is  in  the  Pacific  Ocean,  in  lat.  17  29' 
S.,  Ion.  149°  29'  W.  It  is  high,  its  highest  point  rising 
8500  feet,  but  traversed  by  beautiful  and  fertile  valleys,  in 
which  all  tropical  plants  grow  luxuriantly.  It  is  121)  miles 
in  circumference,  and  has  about  13,800  inhabitants,  who 
have  been  converted  to  Christianity,  and  are  described  as 
industrious,  peaceable,  honest,  and  cheerful. 

Tah'lequah,p.-v.,  cap.  of  Cherokee  Nation,  Ind.Ter., 
in  the  valley  of  Illinois  River,  a  tributary  of  the  Arkansas, 
distant  15  miles  E.  from  Missouri  Kansas  and  Texas  H.  R., 
has  2  schools,  a  weekly  newspaper  in  Cherokee  and  Eng- 
lish, and  a  Oapitoi,  a  brick  edifice,  built  at  a  cost  of  $20,000. 
P.  about  3000. 

Tail,  Estate.  See  Entail.  Estate,  and  Feb. 
Tai Handier' 1 Ufm  Gaspabb  Ernest), generally  known 
under  the  name  Saixt-Rlnk  Taillandxer,  b.  at  Paris  Dec. 
lii,  1  s  1 7  ;  studied  philosophy  and  literature  in  I'aris  and 
Heidelberg;  was  appointed  professor  of  foreign  literatures 
at  Strasbourg  in  1841,  at  MontpeUier  in  lsi:i,  at  the  Sor- 
bonnc  in  1863,  and  became  in  1870  secretory  in  the  depart- 
ment of  public  education.  Besides  poems,  be  wrote, 5co(l 
origins  (  L843),  Histoire  de  lajenne  Alletnagne  (1849),  Etudes. 
pur  In  RSvohttion  en  Allemagne{2  vols.,  1853),  Michel  Lermmi- 
*o#(1856),  Maurice deSaxi  (2  vols..  1865), etc.  B.Feb.,  1879. 

Tail'or,  a  name  applied  in  the  TJ.  S.  to  different  species 
of  fishes.  I.  At  and  in  the  neighborhood  of  Philadelphia, 
Baltimore,  and  Washington,  as  well  as  along  other  parte 
of  the  coast,  it  is  given  to  the  Pomatomus  saltatrix  (  Temno- 
don  ealtator  of  most  old  authors*,  known  at  Xcw  York  and 
designated  in  most  angling  works  as  bluefish.  (See  Blue- 
fish.)  II.  About  Washington  and  at  some  other  places 
the  name  is  employed  cither  alone  or  qualifying  herring 
(tailor  herring)  for  the  Pomolobus  mediocrist  a  species  of 
the  herring  family.  It  is  probably  applied  to  the  blue-fish 
on  account  of  its  sharp  cutting  teeth,  but  its  applicability 
to  the  clupcid  is  not  apparent.  Theodore  Gill. 

Tailor-Bird,  the  English  name  of  the  Orthotomns  lon- 
gicauda,  a  representative,  according  to  some,  of  the  family 
Turdidss,  or,  according  to  others,  of  the  family  Luscinidffi. 
It  is  a  small  bird,  about  five  inches  long,  with  a  slender 
subtrihedral  and  slightly  decurved  bill,  short  and  rounded 
wing,  and  very  long  cuneiform  tail  composed  of  narrow 
feathers;  the  color  is  an  olive-green  above  and  white  be- 
neath on  the  body,  and  bright  red  on  the  top  of  the  head. 
Its  name  is  due  to  the  manner  in  which  it  makes  its  nest, 
and  sews,  as  it  were,  the  leaves  which  it  uses  in  the  com- 
position of  it.  Generally,  two  leaves  at  the  end  of  a  bough 
arc  brought  in  contact,  or  a  dead  one  with  a  living  one,  and 
sewed  together  by  the  bill,  vegetable  fibres  being  used  as 
the  threads  ;  sometimes  a  large  leaf  is  rolled  together  and 
sewed  at  its  margins.  Within  the  cavity  thus  formed  are 
deposited  soft  downy  or  cottony  vegetable  substances,  and 
the  nest  is  then  completed  for  the  reception  of  the  eggs. 
From  six  to  eight  eggs  are  laid.  The  bird  is  insectivorous, 
like  the  other  members  of  the  family.  It  is  an  inhabitant 
of  India,  as  well  as  Ceylon  and  Barman..  About  fourteen 
species  of  its  genus  arc  known,  but  it  is  uncertain  to  what 
extent  the  other  species  resemble  the  0.  longicaudiu  in 
habits.  Theodore  Gill. 

Taine  (IIippolyte  Aikvlphe),  b.  at  Vouziers,  in  the 
Ardennes,  France.  Apr.  21,  1S28  ;  was  educated  at  the  Col- 
lege Bourbon  and  the  normal  school  of  Paris,  and  became 
professor  of  aesthetics  in  the  school  of  fine  art  in  1804. 
His  earliest  writings.  Esmti  #«r  Tit--  /.in-  (1854)  and  Les 
Philosophy* franQai*du  XIXe.  Siicle  |  1856),  attracted  much 
attention  by  their  originality  and  their  polemical  tendency. 
His  Eesais  •  !•  Critique  et  d' Histoire  (i..  ls.">7  :  ii..  1866)  and 
De  I' Intelligence  (2  vols.,  1869)  have  a  similar  ehuractcr. 
Free  of  polemics  arc  his  Philosophic  de  1' Art  en  ftalie 
( 1866),  Voyage  en  ftalie  (2  vols.,  1868).  VhUal  dans  I'Art 
I  1867),  Philosophic  de  I'Art  dan*  h  Pays  /;««  (1868),  Phi- 
losophic de  ('Art  en  Qre~ce  (IS70),  etc.  His  principal  works 
are  Wttoire  tic   la  Litttruture   aixjlaisc   (4   vols.,  1864)  and 
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Les  Ori't/inen  de  la  France  contemporaine  (i.,  IS75).  lie  has 
also  been  a  frequent  contributor  to  the  Journal  des  Debuts 
and  the  Revue  ties  Deux  Mondes.  Most  of  his  works  have 
been  translated  into  English. 

Taintcr,  tp.,  Dunn  co.,  Wis.     P.  206. 

Tait  (Archibald  Caupbkll),  D.  D..  LL.D.,  b.  at  Edin- 
burgh, Scotland,  Deo.  22,  lsn  ;  educated  at  the  high  school 
and  academy  at  Edinburgh,  at  the  University  of  Glasgow, 
and  at  Baliol  College,  Oxford,  where  he  became  public  ex- 
aminer ;  was  one  of  the  leading  opponents  of  the  "  Traeta- 
rians  "  or  "  Puscyitos;"  took  orders  in  the  ('lunch  of  Eng- 
land ;  was  head-master  of  Rugby  School  from  1842  to  Apr., 
1850,  when  lie  accepted  the  deanery  of  Carlisle;  was  at  the 
same  time  a  member  of  the  Oxford  University  commission  ; 
suceccded  Dr.  Blomliold  as  bishop  of  London  Aug.,  1856; 
originated  in  1863  the  successful  scheme  of  raising  a  fund 
of  £1,000,000  for  supplying  the  deficiencies  of  church  ac- 
commodation in  London,  and  succeeded  Dr.  Longley  as 
archbishop  of  Canterbury  1S68.  Author  of  The  Dangers 
and  Safeguards  of  Modern  Theology  (1861)  and  The  Word 
of  God  and  the  Ground  of  Faith  (ISO.!),  besides  addresses, 
sermons,  etc. 

Tait  (Peter  Guthrie),  b.  in  England  about  1  S2.r> ; 
graduated  at  Cambridge;  became  fellow  of  St.  Peter's  Col- 
lege, professor  of  mathematics  in  Queen's  College,  Belfast, 
and  in  ISII2  professor  of  natural  philosophy  in  the  Univer- 
sity of  Edinburgh.  Author  of  A  Treatise  <>>t  the  Dynamics 
of  a  Particle  (1S66),  in  conjunction  with  William  J.  Steel  ; 
of  An  fClcme>ttan/  Treatise  on  Quaternions  (1867),  Thermo- 
dynamics  (1868),  An  Elementary  Treatise  on  Natural  Phi- 
losophy (vol.  i.,  1867),  in  conjunction  with  Sir  William 
Thomson;  and  of  The  Unseen  Universe  (1875),  in  conjunc- 
tion with  Prof.  Balfour  Stewart. 

Tai-\Van%  a  large  but  declining  town  of  China,  cap- 
ital of  Formosa,  on  the  south-western  coast  of  that  island, 
in  lat.  2'.\°  N.  Its  trade  was  formerly  considerable,  but  its 
harbor  has  now  been  entirely  silted  up,  and  only  coasting 
vessels  of  very  small  draught  can  visit  it. 

Tai-Yiian',  town  of  China,  province  of  Shan-Si,  on 
the  Fuen-llo,  an  affluent  of  the  Hoang-Ho,  in  lat,  37°  53' 
N.  It  was  for  a  long  time  the  residence  of  the  emperor, 
and  contains  many  magnificent  tombs  and  mausoleums. 
Its  manufactures  of  sword-blades  and  knives  are  celebrated. 

Talavc'ra  de  la  Rey'na,  an  old  but  well-built  town 
of  Spain,  province  of  Toledo,  on  the  Tagus,  in  an  exceed- 
ingly fertile  plain,  covered  with  vineyards  and  olive-groves, 
and  lias  some  manufactures  of  silk  and  earthenware.  P. 
92S5.  Here  was  fought  a  severe  battle  on  July  28,  1809, 
between  the  French  and  the  allied  Spaniards  and  English- 
men, in  which  the  latter  were  victorious. 

Talbert's,  tp.,  Edgefield  co.,  S.  C.     P.  1117. 

Tal'bot,  a  breed  of  snow-white  hounds  now  nearly  ex- 
tinct. The  Talbot  had  very  long  cars,  a  very  broad  muz- 
zle, and  seems  to  have  been  kept  for  show  rather  than  for 
use,  but  was  sometimes  used  in  the  chase. 

Talbot,  county  of  Western  Georgia,  drained  by  Flint 
River  and  several  other  streams,  ami  traversed  by  South- 
western II.  II.;  surface  hilly,  soil  fertile.  Staples,  Indian 
corn,  cotton,  hay,  and  live-stock.  Cap.  Talbotton.  Area, 
524  sq.  m.     P.  in  1870,  11,913. 

Talbot,  county  of  Eastern  Maryland,  bounded  W.  by 
Chesapeake  Bay;  surface  generally  level,  soil  very  fertile; 
Maryland  and  Delaware  11.  U.  terminates  at  the  county  - 
scat.  Staples,  Indian  com,  wheat,  and  wool.  Cap.  Easton. 
Area,  250  sq.  in.     P.  in  1870,  10,137. 

Talbot  (James),  LL.D.,  F.  K.  S„  Baron  Talbot  de 
MALAHIDE,  b.  in  Ireland  Nov.  22,  1805  ;  educated  at  Trin- 
ity College,  Cambridge,  where  he  obtained  a  scholarship, 
and  graduated  with  high  honors  in  mathematics  and  clas- 
sics; was  chosen  to  Parliament  1832 j  succeeded  to  his 
father's  Irish  peerage  1850;  was  made  a  baron  of  the 
United  Kingdom  1856;  is  a  distinguished  archaeologist; 
has  been  president  of  the  Geological  and  Zoological  soci- 
eties of  Dublin,  of  the  Royal  Irish  Academy,  and  of  the 
Archaeological  Society  of  Great  Britain  and  Ireland,  in 
which  capacities  ho  has  rendered  distinguished  sen  ices  to 
science. 

Talbot  (MATTHEW),  b.  in  England  about  the  middle  of 
the  eighteenth  century;  became  a  wealthy  currier  at  Leeds, 
and  spent  his  leisure  in  distributing  the  verses  of  the  Eng 
lish  Bible  according  to  their  sense,  publishing  as  a  result 
An  Analysis  of  the  Holy  Bible,  containing  (At  toholi  oftht 
Old  and  New  Testaments,  collected  ""-/  arranged  •■■ 
atically  in  SO  Books,  which  are  subdivided  into  $86  Chap- 
ters and  4144  Sections  (Leeds.  Wo,  1800).  This  work  was 
reproduced    in    the   U.   S.   by    Rev.    Nathaniel  West,    I'.    D. 

(New  York,    is;.::),   reducing   the   booki    to   alphabi        1 

order  and  adding  a  consulting  apparatus  of  nine  tables  and 


indexes;  and  the  latter  edition  was  made  the  basis  of  the 
Hew  and  Complete  Analysis  oj  the  Holy  Bible  (New  York, 
A.J.  Johnson,  1869),  prepared  by  Rev.  Roe  well  D.  Hitch- 
cook,  D.  D.,  which  has  been  accepted  as  a  Standard  manual 
for  biblical  reference. 

Talbot  (RlCB  \uu).      See  TyRCOHNBL. 

Talbot  (Silas),  b.in  Rhode  Island  about  1750;  at  the  be- 
ginning of  the  war  of  the  Revolution  u;i-  captain  in  a  Rhode 
fsland  regiment,  and  was  present  at  the  Biegeof  Boston; 
in  177(1  accompanied  the  army  to  New  fork,  where  hecon- 
ducted  operations  against  the  ISritish  shipping,  for  which 

he  received  a  commission  as  major  and  the  thanks  of  Con- 
gress :  was  severely  wounded  in  1777  at  the  defence  of 
Fort  Mifflin,  and  in  177s  aided  Gen.  Bullivan  by  tran- 
sporting the  American  forces  from  the  main  land  to*  Rhode 
Island  ;  he  captured  the  British  floating  battery,  the  Pigot, 
and  was  appointed  captain  Sept.,  1779;  in  1780  was  made 
prisoner  and  sent  to  England,  but  was  exchanged  in  Dec., 

L78J  ;    was    a  member  of  the  New  York    legislature,  and    in 

1793  Representative  in  Congress;  when  the  navy  was  re- 
organized in  17'.' I.  he  BUperintende  I  the  construction  of  tho 
frigate  Constitution,  which  was  his  flagship  during  a  cruise 
in  the  West  Indies    in    1799.       Hi-  Lift    ha-   keen  written  by 

II.  T.  Xuckerman  1 1850).     D.  at  New  York  June  30,  1813. 

Talbot  (William  Henry  Pox),  LL.D.,  b.at  Chippen- 
ham, Wilt. -hi re,  England, Feb.  11, 1800;  graduated al  Trin- 
ity College  1821  ;  sal  Pot  Chippenham  as  a  Liberal  in  tho 
first  reformed  Parliament  Is::l'  ;;i:  pursued  for  some  years 
from  1833  a  scries  of  experiments  which  resulted  in  Sept., 
1840,  in  the  discovery  of  the  essential  principle  of  the 
art  of  photography ;  received  in  L842  B  medal  from  tho 
Royal  Society,  and  has  of  late  years  devoted  bimsi  I  I  1 
antiquarian  pursuits  ami  philological  studies,  being  oneof 
the  tew  scholars  wdio  have  successfully  deciphered  the  As- 
syrian cuneiform  inscriptions.  Many  of  his  versions  from 
the  Assyrian  are  found  in  tin-  Transactions  of  the  Royal 
Asiatic  Society,  of  the  Society  of  Biblical  Archaeology,  and 
of  the  Royal  Society  of  Literature,  as  also  in  the  series  of 
volumes  known  as  Records  of  the  Part (1874  seq.).  Author 
of  Hermes,  or  ('/tissual  and  Antiquarian  Researches  (vol,  i. 
1M2S;  vol.  ii.  is;;;i),  Legendary  '/'airs  in  Verse  ami  Prost 
(1830),  The  Antiquity  of  the  Book  of  Genesis  illustrated  by 
some  New  Arguments  (1839),  Tht  Pencil  of  Natnn  .  ■<  '  '•  ■■(/,  <■- 
(ton  of  Genuine  Specimens  of  the  New  Art  of  Photography 
(0  parts,  1844-40),  etc.     D.  Sept.  21,  1877. 

Tal'botton,  p.-v.,  cap.  of  Talbot  co.,  Ca.,  in  the  W. 
central  part  of  the  State.  It  has  5  churches,  a  Beminary 
and  high  school,   I  newspaper,  and  a  healthful  climate.     1'. 

796.  W.  E.  Munford,  En.  "Standaim." 

Talbotype.   See  Talbot,  W.  II.  P.,  and  Photography-. 
Talc  [(.Jcr.  Talk  ;  from  the  same  root,  possibly,  as  our 
English  word  tallow,  which   in  German   and   Swedish    i 
Talgj  in  Dutch  talk,  and  in  Danish  tselg,  and  baring  n 

ence  tO  the  greasy,  tallow  like/-  •  I  of  the  mineral!.  :1  blghly- 
important  mineral  species,  a  silicate  of  magnesia,  usually 
somewhat    hydrated.  which  Sometimes   makes    up  the    ma-s 

of  great  geological  formation-.  Talc,  when  crystallized, 
is  right  rhombic.  It  belongs  to  the  softest  of  minerals, 
ranking  with  graphite  in  this  respect,  ami  is  used  as  the 
lowest  member,  No.  1,  of  the  \cal\  oj  ha  ■  .  class- 
ing minerals  according  to  their  ha  nine--.  It  la  Dot 
often  found  well  crystallized,  hat  usually  in  compact  01  in 
foliated  masses,  the  foliation  arising  sometimes  from  tho 
cleavage  of  the  mineral,  which  is  micaceous  in  its  cha- 
racter. Its  most  usual  color  is  ;>  light  green,  doe  usually 
to  ferrous  oxide  associated  with  the  magne-ian  base;  but 
this  odor  and  this  constituent  are  not  essential,  and  it  is 
found  perfectly  "bite,  sometimes  with  a  silvery  ra  I 
The  massive  varieties  are  called  Soapstonh  (which  see). 
The  average  composition  of  the  oomm oner  varieties  ol  tal- 
is   Stated    :ts    <»],;>!. ,M'.'.,."II'.'M  ;     but    there    is    an    anil  J  dloas 

talo,  not  separated  from  this  spot  bj  Dans  and  othet 
authorities,  and   which,  according  to  analyses  of  Genth, 

Sen  ft,  Lycl II,  and   Kersten,  computes  distinctly  to  the 

formula  OnjSigMg*.  Dana  suggests  thai  quarts  may  have 
been  present,  as  an  impurity,  in  these;   but  this  would  DOl 

account  for  the  entire  absence  of  water  ft man}  of  the 

analyses;  and,  moreover,  what  is  entirely  conclusive,  the 

,  would  be  diminished  by  quarts,  wheres 
i,\<  hn oil's  anhydrous  tales  gave  the  maximum  ■■ 

all,  L'.r'.'.-.      The  other  extreme  ol  the  ,  live 

densities  is  a  hydrous  talc,  a  /■<  otfi  i<<<  I  rom  I 

1  kke,  Canada, for  whiob  Bterry  Hunt  gives  the  flgi 

i:\  investigation  of  the  molecular  volume    the  « 

covers  that  one  of  the  anhydrous  talcs,  that  ol  Ben  ft,  from 

Kitidsthal  d».     2.694),  contains  the  magnesium    tbi 

riabU  electro-positive  molecule   in  its! 

i  olume  ;  while  the  1>«  ,< \  ii   I  hj  di  m    :  rom 

I'm- inn. nt  |  l».       2.711  i,mi  in  tllc  ,ll"ri* 


TALCA— TALLAHATCHIE   RIVER. 


condensed  rolame  it  has  in  perielate,  brvcite,  hieteriU,  anil 
some  (-  which  is  it  sed,  however, 

tnan  ir  tii-1  other  heavier 

maeui.  -       \  -■  Moi  ECI  i  IB,  | 

Bbhbt  Wdbtz. 

Tal'ca,  town  of  Chili,  capital  of  the  province  of  Talca, 
in  1742,  and  is  a  well-built  and 
i-    tat  several  educational  insti- 
tution bs,  and  a  good  trade.     P.  17, 

Talcott.  p.-v.,  Boanokfl  tp.,  Charlotte  CO.,  Ya.,  on 
Richmond  and  Danville  R.  R. 

Talcotl    Avi';;i  w  .  b.  in  Connecticut  about  1798  ;  grad- 
uated at  the  U.S.  Military  A  cad  em  v  duly  24,  1818,  when 
Bvel   second  lieutenant  in  the  corps  of  cngi- 
:  after  a  year's  service  on  construction  duty,  he  ac- 
me I  Gen.  Atkinson,  as  engineer,  <>n  the  expedition 
tte  military  posts  on  the  upper  Missouri  and  Yellow- 
rivers;  returning  to  duty  with  his  corps  in  1821,  was 
thenceforward  engaged  in  the  construction  of  the  defences 
of  HamptOl  1   L,  Fort  Delaware,  etc..  until   1835; 

from  1832  to  IS36  was  also  engaged  as  astronomer  for  de- 
termining the  boundary-line  between  Ohio  and  Michigan, 
and  was  in  charge  of  the  improvement  of  the  Hudson 
River  1834-36;  resigned  from  the  army  Sept.  21.  1- 
become  division  engineer  on  the  Erie  R.  R.;  in  1837  re- 
turned to  duty  in  a  civil  capacity  under  the  government 
iperintendent  of  the  improvement  of  the  delta  of  the 
Mississippi    River  member  of  commission  for 

exploration  and  survey  of  the  X.  E.  boundary  of  the  U.S. 
1840-43;  of  joint  army  and  navy  board  to  visit  the 
Portsmouth  and  Pensacola  navy-yards  and  prepare  plans 
f.«r  drydoeka  and  other  important  works  1844-45;  from 
l-[-  as  chief  engineer  of  the  Richmond  and 

Danville  R.  R.;  of  the  Ohio  and  Mississippi  R.  R.  1S56- 
■>7,  in  which  year  he  went  to  Mexico  as  chief  engineer  of 
the  propose  I  railroad  from  Vera  Cruz,  via  the  City  of 
Mexico,  to  the  Pacific  Ocean. 

Talcott  (George  H.),  b.  in  Xew  York  in  1811 :  grad- 
uate 1  at  the  I  .  S.  Military  Academy  in  1831;  ordc 
Florida,  and  engaged  against  the  Setninoles  Dee.  31, 
was  transferred  t"  the  ordnance  bureau  July.  1838  :  in  the 
war  with  Mexico  served  at  Cerro  Gordo,  Contreras,  Churu- 
<.  an  1  Molino  del  Key.  where  wounded  and  disabled; 
in  July.  1848,  was  reinstated  as  captain  of  ordnance;  was 
in  command  of  Augusta  arsenal.  Ga.,  1SJ1-54.  D.  at  In- 
dian Springs,  Ga.,  June  S.  1854. 

Talcott  i.Tohni.  b.  in  England;  came  to  Connecticut 
when  young,  about  L636;  was  ensign  in  the  militia  in  1650, 
and  captain  in  1661  ;  representative  in  the  legislature  1660  ; 
represented  the  State  in  the  congress  of  the  Xew  England 
col-mies  1669, 1673,  and  107i">;  distinguished  himself  in  the 
Indian  war  i  ;  1676,  saving  the  town  of  Hadley  from  an 
attack  by  700  savages.     0.  July  2::.  16SS. 

Tal'ent  [Or.  rdXavroy],  an  ancient  Greek  weight  con- 
taining 60  minm,  about  82  pounds  avoirdupois.  There  was 
a  Babylonian  and  an  ^Eginetan  talent,  which  were  to  the 
Attic  as  ..  t.. :; ;  the  Euboic  talent  was  to  the  Attic  nearly  as 
:  the  Tyrian  was  equal  to  the  Attic :  the  Cilician  isas 
half  the  Attic,  etc.  The  above  is  often  called  the  great  or 
silver  talent.  There  was  also  a  gold  or  Sicilian  talent  of 
about  three-fourths  of  an  ounce  avoirdupois,  called  also  the 
little  talent.  A  talent  in  money  was  originally  a  talenCs 
weight  of  silver  or  of  gold,  but  the  talent  finally  became  a 
money  of  ac«-<>unt.  It  was  among  all  the  Greeks  the  mone- 
tary unit.  Its  value  varies  with  the  kind  of  talent  used 
and  with  the  purchasing  power  of  gold  and  silver.  The 
talent  was  smaller  than  the  commercial  talent, 
72  pounds  uf  silver,  worth  some  $1050  of  our  money. 

Tal'fonrd  Sir  Thomas  Noon),  D.  C.  L.,  b.  near  Staf- 
ford dan.  26,  1795,  was  the  son  of  a  wealthy  brewer;  stud- 
:\  dissenting  grammar  school,  and  afterward  under 
Dr.  Valpy:  was  entered  at  the  Middle  Temple;  studied 
law  with  Chitty,  the  celebrated  pleader,  and  was  called  to 
the  bar  in  1>J1  :  practised  on  the  western  circuit,  acting  at 
the  same  time  as  law-reporter  for  the  London  Timet;  in 
H.  and  again  in  1847-49,  was  a  member  of  Parlia- 
ment for  Reading,  and  in  1848  was  made  a  judge  of  the 
common  pleas.  In  Parliament  he  was  espeeiallv  distin- 
guished for  his  a  i  [-infants  act  and 
of  the  EnL'li-h  copyright  act  of  1 S42.  "lie  was  among  the 
earliest  admirers  of  Wordsworth,  and  an  intimate  friend  of 
Charles  Lamb,  whose  biographer  he  became,  and  of  nearly 
all  the  prominent  authors  of  his  day.  He  published  many 
speeches  and  essays,  some  of  which  have  been  collected 
under  the  title  Critical  and  Mi  fliomae 
Noon  Tai/ourd  (1842).  Among  his  works  are — Poems  on 
Vwriau*  Subject*  (1811  I,  An  Attmtjif  to  estimate  the  Poet- 
ical Tattnt  of  th'  P  -  '  _1>/<r,  one  of  the  earlie-t  public 
tributes  to  the  genius  of  Words  worth  (1S15);  History  of 


Greek  Litertitxri .  History  of  Greece,  and  Hintory  of  the 
Soman  Republic,  all  originally  publL-hed  as  articles  in  the 
quarto   edition   of  the    /  ■'    Metropotitanat  and 

afterward  issue!  as  separate  volumes  in  the  cabinet  edition 
of  that  work;  several  distinct  volumes  relating  to  the  life 
and  writings  of  Charles  Lamb,  subsequently  put  forth  as 
one  work.  Memoir*  an-!   >  fpc  idence  of  Cnarle*  Lamb 

•  1  S37  >riah  of  Charles  Lamb  ( 184$) ;  four  trag- 

.    The   Athenian    Coptic    (1838),  '.Uucoe 
1840),  and  The  Cattilian  <1^~>1   :   Recollection*  of  a  Firet 
to  the  Alp*  (1842),    Va  le*   (1844),  and 

Supplement  to  Vacation  Ramble*  (1846  .  While  judicially 
addressing  the  grand  jury  at  the  Stafford  assizes,  he  was 
strieken  by  apoplexy,  and  '1.  almost  before  he  could  be  car- 
ried from  the  court-room.  Mar.  13,  1  3 

Taliaco'tius  (Gaspar),  b.  about  154G;  renowned  for 
his  autoplastic  method  of  restoring  lost  lips,  noses,  cars, 
etc..  explained  in  his  />-  <  '  'hirurgia  per  Fneitiouem 

Libri  II.  (Venice,  1597).     D.  at  Bologna  in  1599. 

Taliaferro  (pron.  tol'livcr).  county  of  N.  E.  Georgia, 
drained  by  affluents  of  Little  and  Ogecchee  rivers,  and 
intersected  by  Georgia  R.  It.:  surface  hilly,  soil  generally 
fertile:  granite,  gneiss,  sulphuret  of  iron,  and  magnetic 
ore  are  found.  Staples.  Indian  corn  and  cattle.  Cap. 
Crawfurdsville.   Area,  1S5  sq.  m.     P.  inl-: 

Taliaferro  (Benjamin),  b.  in  Virginia  about  1751; 
during  the  war  of  the  Rcv.dution  served  with  marked  dis- 
tinction in  Morgan's  rifle  corps  in  the  actions  at  Sav 
and  Monmouth,  and  at  the  siege  of  Savannah.  In  17v0 
he  acted  as  volunteer  aide  to  Gen.  Lincoln  at  Charl< 
5.  I  -.  where  he  was  taken  prisoner.  lie  took  up  his  resi- 
dence in  Georgia  in  17>4:  was  a  Representative  in  Con- 
gress 1799-1802,8  delegate  to  the  Georgia  constitutional 
convention  of  1  798,  and  subsequently  president  of  the  State 
senate  and  a  judge  of  the  superior  court  of  the  State.  D. 
in  Wilkes  c  ».,  Ga.,  Sept  3,  1821.  A.  H.  Stephens. 

Tal'iesin,  a  Welsh  bard,  said  to  have  flourished  during 
the  twelfth  century,  and  whose  name  has  been  handed 
down,  together  with  that  of  the  two  Merlins,  as  the  three 
principal  Christian  bards.  Taliesin  being  styled  Pa  n  /•' 
"  the  chief  of  the  bards."  Many  compositions  ascribed  to 
him  are  preserved  in  the  A  of    Wales. 

Tal'ipat  Palm,  the  Corypha  umbraculifera  and  C. 
<»,  noble  East  Indian  trees.  The  first  mentioned  af- 
fords great  leaves,  which  are  used  for  covering  houses, 
making  umbrella-,  and  for  making  a  substitute  for  writing- 
paper  extensively  used  in  the  East,  as  well  as  for  many 
other  purposes.  The  pith  affords  a  kind  of  sago.  The 
tree  grows  in  Malabar  and  Ceylon. 

Talipes.     See  Club-Foot. 

Talis  in  an  [Arab.,  from  the  Gr.  tcAco-^o.  "  tribute"],  a 
charm  more  powerful  than  an  amulet.  It  is  a  figure  cut  in 
stone  or  metal  at  the  proper  astrologies!  conjunction  and 
with  appropriate  magical  ceremonies.  It  especially  averts 
disease  and  a  violent  death  from  the  wearer. 

Talladega,   county   of   X.  E.   Alabama,   drained   by 
and  other  rivers,  and  traversed  by  Sclma  Rome  and 
Dalton  R.  R. :  surface  moderately  hilly,  soil  fertile.     Sta- 
ples,   Indian    corn,   cotton,   and   wheat.     Cap.    Talladega. 
Area,  about  700  sq.  m.     P.  in  1870,  18,064. 

Talladega,  city  and  tp..  cap.  of  Talladega  co.,  Ala., 
on  Sclma  Rome  and  Dalton  R.  R.,  110  miles  X.  E.  of 
Montgomery,  contains  6  churches  (2  colored).  Talladega 
College,  a  fine  graded  school  for  freedmen.  a  synodical  in- 
stitute. 1  bank.  2  newspapers,  1  hotel,  and  is  the  fifth  city 
in  the  State.     Pop.  1933;  of  tp.  2640. 

Edward  Eailev,  Ed.  *'0lr  Mountain  Home." 

Talladega,  tp.,  Jefferson  co.,  Ark.     P.  526. 

Tallahal'a  Creek,  tp..  Jefferson  co.,  Miss.     P.  2S0. 

Tallahas'see,  city,  cap.  of  Leon  co.  and  of  the  State 
;  of  Florida,  at  the  junction  of  St.  Mark's  branch  with  Jack- 
sonville Pensacola  and  Mobile  R.  R.,  beautifully  situated 
on  high  ground,  and  regularly  laid  out  with  wide,  well- 
shaded  streets  and  squares,  has  a  State  capitol  building,  a 
1  court-house,  the  West  Florida  Seminary,  a  State  in-titu- 
■  tion,  with  separate  male  and  female  departments,  5  churches, 
2  weekly  newspapers,  several  free  public  schools,  the  rail- 
road car  and  machine  shops,  and  a  cotton-factory.    P.  2023. 

Tallahatchie,  county  of  X.  W.  Mississippi,  inter- 
-e  ted  by  Tallahatchie  River,  and  partially  traversed  by 
Mississippi  and  Tennessee  R.R.:  surface  level  and  swampy, 
soil  fertile.  Staples,  Indian  corn,  cotton,  live-stock,  lum- 
ber.    Cap.  Charleston.     Area,  about  750  sq.  m.     P.  7852. 

Tallahatchie  River  rises  in  Tippah  co..  Miss.,  and 
after  a  devious  course  of  more  than  250  miles,  in  a  gener- 
ally S.  S.  AV.  direction,  unites  with  the  Yallobusha  to  form 
the  Yazoo.      Throughout  more  than  half  its  extent  it  is 
i  navigated  by  steamboats  at  all  stages  of  water. 
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Tallapoo'sa,  county  of  E.  Alabama,  intersected  by 
Tallapoosa  River  and  traversed  by  Savannah  and  .Memphis 
E.  R.;  surface  hilly,  soil  in  some  parts  fertile.  Staples, 
Indian  corn,  cotton,  anil  live-stock.  Cap.  Dadeville. 
Area,  about  7""  sq.  in.     P.  in  1870,  16,963. 

Tallapoosa   River  rises  in   Paulding  eo.,  <!a.,  and 
finally  joins  the  Cooaa  to  form  Alabama  River.     It  i 
milos  long,  and  is  navigable  by  Bteamboats  some  -111  miles. 

Tallassee,  tp.,  Elmore  co.,  Ala.     P.  2048. 

Tallegalla.    .Sec  Brush  Turkey  and  Megapomd.b. 

Talley  (Alexander  Nicholas),  M.  D.,  b.  in  Washing- 
ton, Ga.,  Oct.  27,  ls^r;  graduated  in  the  South  Carolina 
Literary  College  1848,  and  received  his  medical  degree  at 
the  college  in  Charleston;  subsequently  pursued  bis  pro- 
fessional studies  in  Europe,  and  no  bis  return  settled  in 
Columbia,  S.  C,  where,  in  conjunction  with  another  phy- 
sician,  he  established  in  ISoS  a  preparatory  medical  school ; 
during  the  civil  war  he  resided  in  Richmond,  president 
of  the  army  medical  board.  At  its  close  be-  was  elected 
professor  of  practice  in  the  South  Carolina  State  Univer- 
sity) in  1S7U  was  president  of  the  State  Medical  Associa- 
tion. Paul  F.  Eve. 

Talleyranu'-Perigord',  dc  (Charles  Maurice), 
Duke,  prince  of  Benevento,  b.  at  Pari-  Feb.  13,  L754; 
was  compelled  by  bis  family  t"  renounce  bis  right  of  pri- 
mogeniture on  account  of  his  being  lame,  an  1  was  e  Lucated 
for  the  Church.  He  studied  at  St.  Sulpi  :e,  the  Sorbonne, 
and  at  Rheims,  and  attracted  much  attention  by  bis  wit 
and  other  brilliant  gifts.  In  1775  he  received  the 
of  St.  Penis,  and  was  ordained  priest  in  Bpite  of  tie  n  it 
rious  licentiousness  of  his  life;  and  in  1780  was  chosen 
agent-general  fur  the  clergy.  This  position  brought  him 
into  connection  with  the  chiefs  of  the  government,  and  so 
great  was  the  admiration  which  his  extraordinary  business 
talent  excited  that  in  17SS  the  king  made  him  bishop  of 
Autun.  Elected  a  deputy  to  the  States  General,  be  was  one 
of  the  first  of  the  clergy  who  joined,  and  prompted  his  col- 
leagues to  join,  the  tiers  (tat,  and  in  intimate  harmony  with 
Mirabeau  and  Sieves  be  took  a  prominent  part  in  the  de- 
bates of  the  Assembly.  Oct.  lb,  L789,  be  proposed  the 
confiscation  of  all  Church  property,  and  Feb.  13,  1790,  the 
suppression  of  all  religious  orders:  July  1  t.  IT'.1",  he  offi- 
ciated at  the  grand  national  festival  in  the  Champ  de  .Mars, 
read  the  mass  with  the  tricolor  over  the  epi -copal  r,,be,  and 
e  m-e  -rated  the  new  colors  of  the  national  guard  :  De  :.  28, 
170U,  he  took  the  oath  to  obey  the  constitution,  and  when 
the  pope  excommunicated  him  (May  1,  1791)  be  resigned 
his  episcopal  sec.  In  the  Representative  Assembly  his 
speeches  on  the  issue  of  assignats,  on  the  introduction  of 
a  uniform  system  of  weights  and  measures,  and  on  public 
instruction,  etc.,  evinced  an  intellect  of  the  highest  order, 
and  exercised  great  influence  immediately  and  afterward. 
Nevertheless,  a  rumor  came  out  that  he  was  conspiring 
with  the  duke  of  Orleans,  and  his  friends  saved  him  only 
by  procuring  for  him  a  kind  of  diplomati  -  mission  to 
London.  A  letter  was  found  from  L&porte,  the  royal 
steward,  in  which  he  was  mentioned  as  a  man  "willing 
to  serve  the  king,"  an  1  his  name  was  immediately  placed 
on  the  li-ts  el'  Smigrfy.  He  live!  for  some  time  in  Lon- 
don, afterward  in  the  U.  8.,  but  returned  to  Pans  in  1796) 
was  one  of  the  most  frequent  and  most  conspicuous  visitors 
of  Madame  de  Btael-Holstein's  salon,  and  became  minister 
of  foreign  affairs  in  July,  1797,  which  office  he  held  to 
Aug.,  1SH7,  with  one  short  interruption.  He  had  a  won 
derful  intuition  with  respect  to  Napoleon.  He  recognized 
the  immense  force  involved  in  his  character,  and  gave 
him  his  support  loyally  in  his  struggle  onward  to  i 
He  un  Icrsl  m  I  his  plans,  even  before  they  were  unfolded 
to  him,  and  carried  them  out  with  eminent  success.  He 
negotiated  all  tho  various  treaties  of  peace  of  this  epoch 
— the  concordat  with  the  pope,  who  relieved  him 
excommunication  and  secularized  him:  the  c 
of  the  Rhine,  after  which  he  was  made  prin 
vent",  etc.  Hut  he  also  traders!  >>l  the  faults  of  Napo- 
leon.    He  disapproved   his  English  policy,  op] 1   bis 

plans  with  respect  to  Spain,  an  1  when,  aftei    the   Peace 
of   Tilsit,  an   alliance   was   formed    between    Prance    and 

Russia,   ho  resigned    his    office    and    I    to    b 

at   Valenoay.     Before   the   Russian  di    i 
the  downfall  of  Napoleon,  and  entered  into 
tion  with  the  Bourbons;  and  during  the  lost 
of  Napoleon's  career  be  was  one 
most  dangerous  onomies.     He  m       iated  I 

of   Paris,   ami   represented   Fr to    at   the   Congn 

Vienna.      Here   be   succeeded    in  encral 

feeling  of  concord   with   which   the   powers   " 

dnced   a    confusion    of  jealousy,   mistrust,    rivalry,    and 

hatred  which  In-  traders! 1  how  to  use  to  tl 

of  Fiance.    After  the    eco  id  ulion,  however, 

int  .  disgrace.     There,  roll  undersl 1.  hat  dur- 


ing the  reigns  ',f  Louis  XVIII.  and  Charles  X.  he  t-., .k 
very  little  part  in  public  life.  In  Sept..  1830,  Louis  Phi- 
lippe gent  inei  :i  -  ambassador  t'>  London,  and  he  completely 
succeeded  in  establishing  a  cordial  and  intimate  relation 

lie  Tuileries,  and 
conclndedtht  q    idruple  alliance  between  England,  Frai 

turned  to   I  ran  D.  a!    Ps    -    U 

were  intended  by  him  to  be  published  thirty  - 
alter  hi-  death,  but  in  1868  the  publi 
fortwenl  its  mi  the  proposition  of  Napoleon  III. 

I   principle  was   th institutional  monarchy, 

ami  be  seems  t<>  have  wo  .  and  loyally  for 

it.     1;  employed  were  intrigue  and  de 

tion.       lie  had  a  ms  the  weak  point 

in  a  man's  character,  and  be  it  ill  with  unfailing 

l,e   au-e  he  never  let  anybody  into  his  secret — never 
e  I  an  angry  word  or  a  rain  mien  t1'  hint  that  he  knew 
anything  which  was  not  known  tc  the  whole  world.     0 
this  peculiarity,  which  originated  -imply  as  an  elegant 
manners,  hut  which  in  e  ,-  part  and 

pat  eel  i  I   in    men!  1 1  en,  like  the  of  his 

constitution,  be  himsell  n  a  charactei 

Lying,   and   often    repeating,  that   "uien 
speak  only  in  order  to  conceal  their  tbougl 

Petersen. 
Tallien' (Jeaij  Lambert),  b.  at  Pari- in  i; 
■   m  1792  as  tie'  editor  ol  a  Jacobin  journal,  Z 
'In  Citoyen ;  received  some  appoin  municipal 

anient  of  Paris;  I  a  member  of  tho  Con- 

tention by  the  department  of  Seine-et-Oise ;  sided  with 
-M  triii  Donation  ami  immediate  exe- 

cution -it'  Louis  XVI.,  and  attacked  the  Girondins  with 
senseless  fury.  In  1793  he  was  sent  I  >  Bordeaux  t"  ex- 
terminate the  moderate  party,  but  hei  acquainted 
with  Madame  de  Fontenay,  one  of  the-  most  beautiful  wo- 
men of  that  time,  witty,  kind  hearted,  .  and  frivo- 
lous, and  thi^  acquaintance  suddenly  changed  him  from  an 
extreme  radical  to  a  decided  moderate.  If'  was  iuime- 
recalled,  his  name  was  erased  from  the  lists  of  the 
i.  tobin  Club,  .Madame  de  Fontenay  was  thrown  into 
prison,  and  he  hin  tied  utterly  lost.  J:>it  in  this 
emergency  he  rallied  the  partisans  of  Danton  ami  Hebert, 
and  by  his  energy  and  coolness  at  the  decisive  momen 
overthrow  of  Robespierre  and  the  Terrorists  - 
plished  July  27,  1794.  He  now  became  one  of  the  most 
conspicuous  figures  in  the  rep  married  .Madame 
de  Fontenay.  Treated  as  a  traitor  by  the  republican-,  and, 
after  the  fusillading  of  the  royt  I 
sidered  a  traitor  bj  the  monarchist  .  ;  [riven  out  of 
the  Council  of  Five  Hundred  under  the  Directory,  and 
glad  to  .iii|i:in\  Bonaparte  on  his  campaign  I  i 
i;  j  i  |.t  as  savant.  Gen.  Menon,  however, 
I"  France  in  1800.  He  was  captured  by  Borne  Kn_'li-h 
cruisers  and  brought  to  London,  and  here  he  enjoye  I  the 
l. i-i  triumph  of  his  life,  being  feasted  and  Battered  by  the 
Whig  part]  a--  s  hero.  0  mi  t>  Paris 
vorced  from  hi-  wife  who  formerly  bad  been  divorced  from 
M.  de  Fontenay,  an  I  afterward  married  the  prime  of  Chi- 
I  i  from  the  First  <  lonsul.  D. 
at  Paris  Nov.  If,.  I 

Tal'lis  ;  Tiiom  is.,  b.  ab  ml  l  S29  ;  was  pi 
to  Henry  VIII. .  .•  gentleman  of  the  eh   pi 

!  ,  ard  VI.,  Mary,  and  Elizabeth,  and  organist  to  the  last; 
and   Id-  been   1 1 1  led  "  the   I  i   cathedral 

,i,  io."  In  conjunction  with  bis  pupil.  William  livid,  he 
pin  forth  D  1575),  whioh  arc 

I,,;,.,,.,  .        twenty-one  years  by 

i  ingthe  first  patent  of  the  kind  grant.. 1 

also  extant  hi-  ' 
I    i.     i.    hop,  1843,  mi  I  bj   Rimbault,  1847),  I 
,/,,./  &  , ...  ■  '  .<•  I.  '.;.   Rimbault,  Is  I  i  kforji- 

10,7/1  ,;,,  Cila  ■  ■•»  el.  1854  .     It  i-  said 

that  for  portions  of  bi  he  ted  to  Pelei 

miii-i  nf  u  ml   ir.     I'.  Nov.  23,  I 
Tall'madge,p.-v.andtp.,  Ottawaoo.,  Mich., on  Grand 

Tallmadge,  p.-v.  and  tp..  Summit  eo., ' > .  on  I 
and  Great  "  e  torn  K.  H.     P.  1277. 

Tall  mad ge    Bi  xj  iim  l,  b,  at 
1754  '  '  ■ 

at  u  cthersfield,  Conn.;  entere  1  tic  t  it  tho 

made  lieu- 
tenant June,  1 7 7 < ■  "'•" 

I    a   I' !■■   i 

at  Lloyd      '•■■  :-.  !••  I.,  Si  ■ 
without  th,-  loss  "f  a  man  of  I  |  janned  ami 

te  I  tl apt  '  '  ''"' 

destructi f  British  forci     on  I 


'10 


TALLM  A  DGE— TALMUD. 


was  engage  I  in  several  j i  in  en  I  battles;  was  a  member 

of  the  military  family  ol  Gen.  Washington,  whose  entire 
confidence  he  i  ojo   i  d  ;  was  entrusted  with  the  custody  of 

jl^j    \Ti  |  .  ,.  d  in-  execution  ;  became  after 

tin-  wa  iful  merchant,  and  was  a  member  of  Con- 

ne  of  the  last  Bun  ivors  of  the 
Revolul  war  who  bad  attained  any  celebrity,  and 

tluri u  '  ojoyed  a  wide  ami  deserved  ven- 

ld  Mar.  7,  1835.     His  Memoir*  were 
publi.-ln  i  I     nisi  >n,  Frederick  A.  I 

Tallmadge  (Frkdeiuck  ArcrsTrs),  son  of  Col.  Bcn- 
jamin,  b.  al   Litchfield,  Conn.,  Aug.  29,   1792;  graduated 
College   1811;  Btudied  law  under  Judge  Tapping 
i    :it   Litchfield,  where  he  was  admitted  to  the  bai  ; 
■  i  practice  in  New  York  City  181  I ;  booh  became 
..,  the  mi. -i  successful  advocates,  and  filled  many  pub- 
lic posts,  inoluding  those  of  member  and  president  of  the 
State  Ben  ate,  judge  of  the  supreme  court  of  errors,  recorder 
ol  New  Kork,  member  of  Congress  1846-48,  superintendent 
of  the  metropolitan   police  1S57,  and  clerk  of  the  court 
of  appeals  18o2-65.     He  became  best  known  for  the  en- 
ergy  he   displayed   while    recorder   in    suppressing    the 
•■  Sstor  Place  riot"  of  May,  L849.     1>.  at  New  York  Sept. 
17,  L869. 

Tall  mad  go  (JAMES),  LL.D.,  b.  at  Stamford.  X.  V.,  Jan. 
28,  i:  Col.  James  (1744-1821),  an  officer  of  the 

Revolution;  graduated  at  Brown  Dniversity  1798;  studied 
law,  which  he  practised  several  years,  but  gave  his  chief 
attention  to  agriculture:  was  for  some  time  private  secre- 
tary to  Gov.  George  Clinton:  held  a  military  command  in 
New  York  City  during  the  war  of  1S12-15;  was  member 
of  Congress  1817-19;  introduced  an  amendment  to  the  lull 
admitting  Missouri  excluding  slavery  from  the  region  V7. 
of  the  Mississippi;  took  a  prominent  part  in  the  New  York 
constitutional  c  inventions  of  1821  and  1846  :  sat  in  the  as- 
sembly I824j  was  lieutenant-governor  1  825-27  :  visited 
Europe  L835;  was  instrumental  in  introducing  into  Russia 
d  \::m-  i  .in  mechanical  inventions,  especially  cotton- 
machinery;  was  one  of  the  founders  of  the  University  of 
Xnv  York  :  na-  for  nineteen  years  president  of  the  Ameri- 
can Cnstitnte,  and  was  a  leading  exponent  of  the  Whig 
doctrine  of  protection  to  American  industry.  D.  in  New- 
York  City  Sept.  29,  1853.  He  published  a  number  of 
Bpee  ihes  and  addre: 

Tallmadge  (Nathaniel  P.),  b.  at  Chatham,  N.  Y., 
Feb.  8,  1795;  graduated  at  Union  College  1815;  studied 
law;  was  admitted  to  the  bar  L818;  chosen  to  the  New 
York  a-scinbly  1S2S;  State  senator  ls;iu-;;;;,  IT.  S.  Senator 
1833-44,  and  governor  of  Wisconsin  Territory  1S44-J.3. 
1».  al  Battle  Creek,  Mich.,  where  he  had  resided  for  some 
years.  Nov.  2,  1  Mi  1.  He  published  some  political  speeches 
and  miscellaneous  writings. 

Tal'loWa  This  term  includes  the  hard  fat  of  animals, 
more  properly  called  suet,  and  also  those  fats  of  a  less  de- 
gree of  hardness;  e.  >j.  lard  and  grease,  as  distinguished 
from  oils.  The  fats  obtained  from  the  ••rendering"  of 
animal  tats  of  all  kinds  are  technically  known  as  "  tallow," 
and  arc  chiefly  used  by  the  tallow-chandler  for  the  produc- 
tion of  soap  and  candles.  The  animal  fats  are  hard  in 
proportion  as  they  contain  more  stearine  and  palmitine 
and  less  of  oleine.  The  quality  of  animal  fats  is  much  in- 
fluenced bj  the  mode  of  feeling  and  the  quality  of  the 
food.  The  quality  of  tallow  is  also  very  dependent  on  its 
being  "rendered"  at  a  low  temperature  by  steam,  and  the 
cleanliness  of  the  operation,  the  character  of  the  animals 
■  !.  el  ■. 

is  found  in  the  seed  of  many  plants,  as 
its  name  implies.  Chinese  vegetable  tallow  is  from  the 
has!;  about  the  berries  of  Stilliitgta  aebifera  ;  the  berries 
bin  a  liquid  fat  The  solid  commercial  prod  at  is 
white  18,  and  melts  at99°F.;  it  is  rich  in  pal- 
mitine. B  fi  ai  l/;.  fee  •  ■  i/era,  also  called 
"myrtle  wa  pal<  green,  brittle,  solid  fat  from  the 
berrii  lant.  It  moulds  in  the  lingers  like  wax 
when  warm,  h  conl  tins  myristic  acid  in  a  free  state,  and 
alfi  i  i  b,  and  a  large  quantity  of  pal- 
mitic acid,  bul  e  a  ids  |  Moon  ).     Other 

hard     >  found   in  nutmeg,  palm  oil.  Japan 

wax. toa  butter,  <   icculu     grains,  and  various  species  of 

Basaia,  for  a  des  ■  which  see  Gmelin,  Handl 

xvi.  385-400.     (Sec  also  Fats  i  m;ink,  and  under 

Oil  8.)  B.  SlLUMAN. 

Tallow,  Mineral.    See  Mineral  Tallow. 

Tal'low-Trce  (1)  of  the  .Southern  U.S.  and  of  China. 

see   Stillingia;    (2)  the   Pentaa  - f    West 

Africa,  a  guttiferous  tree  whose  fruit  yields  a  kind  of  yel- 
lowish tallow:  (3)  a  name  of  the  piny  dammar  tree  of 
India, Valeria  riiflwca,  a  huge  diptero  tree,  whose 

seeds  on  boiling  yield  an  excellent  white  tallow. 


Tallula,  p. -v.  and  tp.,  Menard  co.,  111.     P.  339* 

I  alhilah,  p.-v.  and  tp.,  Issaquena  co.,  on  the  Missis- 
sippi River,  Miss. 

Tal'ly,  a  stick  on  which  are  notches  and  other  marks 
indicative  of  an  account,  pledge,  or  other  commercial 
transaction.  In  the  British  exchequer  tallies  consisting 
of  bits  of  peeled  wooden  rods  were  used  until  1783.  The 
tally  was  split  in  such  a  way  as  to  divide  certain  of  the 
notches  cut  on  it.  One  half  the  tally  was  given  to  the 
payer  and  one  half  retained  by  the  exchequer;  and  the 
transaction  might  be  verified  at  any  time  by  fitting  the  two 
halves  together,  when  the  notches  would  be  found  to  tally 
with  each  other  if  the  check  bad  not  been  tampered  with. 
This  rude  and  antiquated  system,  we  are  told,  served  its 
purpose  admirably. 

Tally  Ho9  p.-v.  and  tp.,  Granville  co.,  N.  C.     P.  2138. 

Talma'  (Francois  Joseph),  b.  at  Paris  Jan.  to,  1703, 
the  son  of  a  dentist;  was  educated  partly  in  London,  part- 
ly in  Paris  in  his  father's  profession,  but  was  irresistibly 
drawn  to  the  stage,  and  made  his  debut  in  1787  at  the 
Comedie  Franchise  as  Seide  in  Voltaire's  Mahomet.  His 
debut  was  successful,  but  he  produced  the  first  great  im- 
pression by  ins  performance  of  the  title-rule  in  Marie- 
Joseph  Chenier's  tragedy.  Charles  IX.,  Nov.  -I,  1789,  from 
which  date  he  rapidly  rose  in  the  estimation  of  the  public 
until  in  the  first  decade  of  the  nineteenth  century  he  stood 
acknowledged  by  the  whole  world  as  the  greatest  tragedian 
of  his  time.  He  was  a  favorite  with  Napoleon,  who  liked 
to  converse  with  him,  and  whom  he  accompanied  to  Erfurt 
in  1808,  where  he  played  for  a  parterre  of  kings,  and  to 
Dresden  in  1813.  The  Bourbons  also  showed  him  great 
favor,  and  in  his  art  he  continued  unrivalled  and  improv- 
ing till  his  death,  Oct.  19,  1826,  some  of  his  last  rules,  Sylla, 
Oreste,  etc.,  being  also  his  grandest  creations.  As  in  all 
manifestations  of  art  which  strike  people  as  new  and  great, 
the  novelty  and  greatness  of  his  acting  depended  on  a 
deeper  conception  of  human  nature  and  a  closer,  more  en- 
ergetic, and  more  veracious  expression  of  the  conception; 
and  in  one  point  at  least  his  influence  became  decisive. 
Before  his  time  the  tragic  heroes,  Brutus,  Caesar,  Catiline, 
Nero,  etc.,  always  appeared  on  the  stage  in  a  sort  of  fancy 
J  costume,  not  very  different  from  the  costume  of  the  age, 
and  with  high  powdered  peruke  on  the  head.  Talma  was 
the  first,  to  throw  away  the  peruke  and  put  on  a  correct 
cost  nine.  lie  wrote  Rifli  xiotis  aur  Lekain  et  sur  VArt 
thi&tval  (1815),  and  left  an  Autobiography,  which  was 
edited  by  Alexander  Dumas  in  4  vols.  (1849-50). 

Talmadgc  Plantation,  tp.,  Washington  co.,  Me. 
P.  s.i. 

Ta  I'm  age  (  Rev.  Thomas  Dr.  Witt),  D.  D.,  b.  in  Bound- 
brook,  Somerset  co..  N.  J".,  Jan.  7,  1832.  He  entered  New 
York  University  in  1849,  graduating  in  1853,  and  gradu- 
ated from  New  Brunswick  Theological  Seminary  in  1856, 
and  the  same  year  was  called  to  the  Reformed  church,  Belle- 
ville, N.  J.  In  1859  he  became  pastor  of  the  Reformed 
church  in  Syracuse,  N.  T.  In  1862  he  was  called  to  the 
Second  Reformed  church  of  Philadelphia.  In  1869  he  ac- 
cepted the  call  of  the  Central  Presbyterian  church  of  Brook- 
lyn. In  1S70  a  new  church  was  built  of  wood  and  iron, 
semicircular  in  form,  holding  over  3000  people.  This  was 
known  as  "the  Brooklyn  Tabernacle."  In  1871  this  build- 
ing was  enlarged,  but  was  destroyed  by  fire  Dec.  22,  1S72. 
On  Feb.  22.  IS7-J.  a  massive  structure  of  brick  and  stone 
was  dedicated,  and,  an  appeal  being  made.  $40,000  was 
raised  by  the  audience,  which  cancelled  its  debt.  The  new 
tabernacle  is  Gothic  in  style,  retains  the  semicircular  form, 
and  has  sittings  for  4800.  It  is  the  largest  Protestant 
church-building  in  America.  In  1872,  Mr.  Talmage  or- 
ganized in  the  old  church-building  a  Tabernacle  Lay  Col- 
lege for  training  young  men  who  desire  to  enter  the  min- 
istry, but  cannot  afford  the  time  and  expense  of  a  regular 
collegiate  course.  The  college  is  open  to  all  of  evangelical 
belief.  Instruction  is  given  by  a  corps  of  professors  in 
general  literature,  sacred  history,  natural  and  systematic 
theology,  sacred  rhetoric,  and  the  evidences  of  Christianity. 
Since  Sept.,  is;:;,  he  has  edited  an  undenominational  relig- 
ious journal,  The  Christian  ai  Work.  He  has  also  published 
b  volumes  of  sermons,  besides  The  Almond  Tree,  Crumbs 
Sun  pt  Up,  Abominations  of  Modern  Society,  Around  the 
/.  a  Table,  Old  Welle  Dug  Out,  Sports  that  Kill,  and  Every- 
Day  Religion,  M.  II.  Bright. 

Tai  mud.  a  work  whose  authority  was  long  esteemed 
.second  only  to  that  of  the  Bible,  and  according  to  whose 
precepts  the  whole  Jewish  people,  with  the  single  exception 
of  the  Karaites,  have  continued  to  order  their  religious  life 
down  almost  to  the  presentday.  In  reality,  it  is  composed  of 
two  distinct  works,  which  were  compiled  at  different  epochs 
— namely,  the  Misbna  and  the  tiemara.  The  word  Tal- 
mud is  of  Hebrew  origin  (derived from  lamad,  to  "learn  "), 
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and  bad  tit  lirst  the  panic  signification  as  Mtuhntt — 1\  e. 
"doctrine'" — but  in  the  coursi  of  time  tin-  word,  as  techni- 
cally  applied,  underwent  various  important  modifieationa 
of  meaning.  In  t lie  oldest  terminology  of  the  schools  Tal 
mud  came  to  mean  "a  deducing  one  thing  from  another,11 
and  designated  more  especially  the  process  of  seeking  in 
the  sacred  writings  support  tor  laws  not  expressly  pro\  ided 
therein.  On  this  account,  the  Mishna,  which  embodied 
these  deductions,  and  contained  in  many  instances  not  only 
the  new  enactments,  hut  also  the  scriptural  authority  from 
which  they  were  derived,  was  also  known  as  Talmud.  (See 
Aruch,  -s.  v.  Talmud,)  Later  on,  when  learned  disputations 
upon  and  discussions  of  the  Mishna  became  more  frequenl 
in  the  Jewish  academics,  the  name  Talmud,  as  applied  to 
the  Mishna,  disappeared  altogether,  and  was  then  employ  ed 
in  a  now  sense,  to  denote  these  more  recent  discussions  in 
contradistinction  to  the  Mishna  proper.  They  were  also 
called  Uemara  (the  Chaldaic  equivalent  of  Talmud).  It 
was  only  at  a  very  late  epoch,  when  for  the  sake  of  conve- 
nience the  Mishna  and  the  Gemma  were  no  longer  tran- 
scribed separately,  when  the  Mishna  was  divided  into  jhorl 
paragraphs,  and  to  each  of  these  paragraphs  lie  portions 
of  the  (ieniara  proper  to  it  were  immediately  subjoined, — 
it  was  then  only  that  it  became  customary  to  apply  the 
name  Talmud  to  the  whole  great  work  consisting  of  both 
Mishna  ami  tiemara. 

A.  Mishna, — The  name  Mishna  does  not  signify,  as  has 
been  erroneously  held  by  some,  the  second — i.  e.  the  oral — 
law  as  distinguished  from  the  written  law  of  the  Pentateuch. 
Greek  writers  have  indeed  rendered  it  fourePwcris,  but  this  is 
due  to  a  misapprehension  of  its  proper  meaning.  It  sig- 
nifies simply  ••doctrine."  It  was  used  to  designate,  first, 
each  individual  ordinance;  secondly,  a  group  of  intercon- 
nected ordinances  ;  lastly,  the  entire  system  of  ordinances  : 
and  thus  it  came  to  be  used  for  the  whole  great  compilation 
now  known  as  the  Mishna.  In  the  Talmud  of  Palestine, 
however,  each  individual  Mishna  is  called  llalaeba. 

(a)  The  Structure  and  Arrangement  of  tin-  Mishna. — It 
consists  of  six  divisions  {Sedarim, literally,  "orders") :  (1) 
Seraim,  seeds  and  products  of  the  Held;  ('J)  Moed,  festival 
celebrations:  (:()  Nashim,  laws  relating  to  women;  (li 
Neeikin,  legal  provisions;  (5)  Kodothim,  sacred  things; 
(C)  Tokaroth,  the  distinctions  of  clean  and  unclean.  Each 
division  is  subdivided  into  Mesachtoth  ("  tracts"), of  which 
the  first  division  has  11  ;  the  second.  L2  ;  the  third.  7  ;  the 
fourth,  It) ;  the  fifth,  11  ;  the  sixth,  12— being  altogether  53 
tracts.  (Maimonides  and  others  count  three  tracts  of  the 
fourth  division  as  one;  and  this  explains  why  the  whole 
number  of  tracts  is  occasionally  given  as  01.)  Each  tract 
is  again  subdivided  into  Perakim  ("chapters"),  of  which 
the  total  number  is  523, and  each  chapter  into  paragraphs. 
The  order  of  sequence  of  the  Sedarim,  as  well  as  that  of  the 
tracts  which  belong  to  each,  is  fixed  and  undisputed.  (There 
is  no  conclusive  evidence  to  support  the  assert  ion  of  Briick 
{PharieiiUchi  Volksaitten,  p.  MM  that  the  original  subdi- 
vision of  the  Sedarim  differed  from  our  own.)  Concerning 
the  sequence  of  tracts  and  chapters,  however,  and  the  proper 
subdivision  of  the  latter  into  paragraphs,  the  same  una 
Dimity  docs  not  exist.  In  this  respect  some  difference  ap- 
pears between  the  two  versions  of  the  Mishna  (that  of 
Palestine  and  that  of  Babylon),  as  well  as  among  the 
early  commentators,  and  also  in  the  various  editions  of  the 
Talmud. 

A  strictly  methodical  arrangement  and  disposition  of  the 
subject-matter  of  the  Mishna  is  not  apparent.  Matters  arc 
occasionally  brought  up  for  discussion  in  tracts  to  which 
they  do  not  belong,  and  are  omitted  elsewhere  where  we 
have  a  right  to  expect  them.  The  same  thing  is  repeated 
twice  and  even  three  times  in  different  places,  and  discus- 
sions relating  to  the  most  diverse  subjects  are  conneoted 
into  a  single  scries  with  sole  regard  to  a  general  resemblance 
in  the  didactic  forms  of  presenting  the  subject.  On  the 
whole,  however,  the  plan  of  the  work  is  clear  and  lucid, 
and,  considering  the  vast  material  which  it  was  intended 
to  embrace,  amply  deserves  our  admiration.* 

(M  Tltc  Origin,  Enlargement,  and  Cloti  of  the  Mishna. 

During    the    whole    epoch    of  the    first     Temple    the    .Mosaic 

religion  was  almost  entirely  neglected.     Alter  the  return 
of  the  .lews  from   capthitv  in   Babylon,   Esra  the  Sofer 

(••scribe")  was  actually  the  first   t"  recall   it    to   lite.      Put 

be  was  compelled  by  the  altered  cireumstanoes  of  tic  time 
to  enlarge,  complete,  and  i : r    '      remodel  it,       \ 

Long  alter  the  close  of  He  Talmud  a  number  pi 
nosed  in  Do-  form  of  the  Mishna  ami  treatini liffi  rent  ques- 
tions of  Die  Law.  made  their  appi  trance  which  are   'fi"-'"l.,t 

to  our  editions  of  the  Talmud  underthe  gent  n eof    Minor 

Tracts."    Besides  these,  seven  lesser  tracts  were  edited  In   801 
in  Frankfort-on-the-Main,  bj   I:    Kirchheiin,  from  ail    ■ 

manuscript:  and  others  of  the  sa kind  arc  sad  to  exist  in 

Northern  Africa  fsee  .lost,  Gesehiehtt  tie*  Judenthuuu,  II 

They  are  all  of  Palestinian  ••<,  In  c authorship,  and 

have  never  been  regarded  as  authorities. 


system  of  theocracy  like  that  laid  down  in  the  Pentateuch, 
intended  to  embrace  the  entire  public  and  private  lit 
man,  could  not   but    rcipiirc   important   modifications  H 

nearly  all  the  relations  of  lite  had  undergone  ohange.    .Not 

only  the  forms  of  temple  worship,  the  many  dietary  laws, 
and  laws  of  lc\  itieal  purity,  but  even  the  agricultural  regU 

lations  and  the  w  hole  judiciary  le.  loci  to  DC  included  in 

the  work  of  reconstruction.     \  thousand  problem!  urgent 

ly  demanded  solution:  and  Esra  solved  them.     His  word 

le,:, law.      Ill-    Bl essors,    called    after    him    Solemn 

(" scribes "),  otherwise  I wn  as  the  "Men  of  the  Qroat 

A --cm  id;, ."  continued  hit  work  in  the  spirit  of  the  ma  t,  r, 
Thai  which  they  taught  and  ordained  received  the  sanction 
of  popular  practice,  and  oame  t"  be  looked  open  as  the  rule 
of  life.  When  they  reined  from  the  scene,  the  Banhedrin 
of  Jerusalem  took  their  place,  became  the  chief  tribunal,  and 
decided  whatever  doubts  and  difficulties  arose.     Prom  its 

decisions  the,     was    and   could   he  DO  appeal.      Thus,  in  tho 

course  of  Beveral  centuries  a  vast  stock  d{  laws  and  u  B 
had  accumulated,  which  the  Tom  did  not  directly  authoi 
ize,  but  which  had  been  transmitted  orally  from  generation 
to  generation,  till  at  last  the  accumulated  mass  be  an  too 
unwieldy  for  the  unassisted  memory.  Academies  arose  for 
the  cultivation  and  propagation  of  this  stock  of  tradition, 
and  simultaneously  efforts  began  to  be  made  to  found  the 
traditional  enactments  npon  a  biblical  basis  and  support 
This  tendency  received  an  additional  impetus  by  the  tact 
that  the  germs  of  Sadducean  opinions  began  to  manifest 
themselves,  and  men  arose  who  unhesitatingly  declared 

everything  not  founded  on  the  words  of  the  haw  a  dan- 
gerous and  blameworthy  innovation.     'II ,      ions  in 

the  academies  I tune  none  frequent,  opinions  conflicted, 

and  anally  the  mass  of  traditions,  together  with  tie'  di-,    I 
sions   to  which  they   gave   rise,  threatened   t" 
labyrinthine   chaos.     Then    arose    llilhl    the    Elder,   also 
called  the   Babylonian,   because  descended   from  a   noble 
Jewish  family  in    Babylon.     Alice  he  bid   been  installed 
(11.  ('.  32)  as   patriarch  in   Palestine,  and   ill   the   Mime   lime 

became  the  head  of  a  numerous  and   learned   Bel I,  he 

arranged   tho   mass   of  traditional    laws    in    six    Mishnis 
divisions;  and  this  general  arrangement  was  accepted  by 
all  his  successors.     He  was  also  the  first  to  lay  down  hcr- 
meneutio  rules,  seven  in  number,  lor  expounding  the  writ 
ten  law  and  widening  its  scope.      Put,  while   llilhl   inn,, 
duccd  a  new  method  of  interpreting  Scripture  for  the  sake 
of  extending  its  provisions,  he  did  not  himself  pursue  lit 
method  to  the  utmost  limit-.     In  like  manner,  in  tht 
rangement  of  the  traditional  laws  in  six  main  groups  he 
confined  himself  to  the  proposal  ol  the  general  plan     apian 
to  which  he  no  doubt  adhered  in  his  own  teaching,  leai 
however,  to  later  authorities  the  task  ol    further  applying 
ami  perfecting  it.     It   was  long,  indeed,  befi 
thorities  arose  to  continue  his  work.     For  almost  a  century 

and  a  half  historv  is  silent  about  any  efforts  in  this  due- 
lion.  R.  Elieser  b.  Jacob,  head  ol  a  school  which  nour- 
ished   shortly    alter  the  destruction    of  the    'Iciuplc.  is, 

true,  mentioned  with  commendation  because  hi-  Mishna 
was   Zoo   menaki  (brief  and   ooncise),   bul    it    is   doubtful 

whether  the  words  -  his  .Mishna,"  as  bcic  used,  n  I,  r  tO  a 
collection   of   Jl ishnas.  or   merely  to    his    mode  ol    instrUC- 

tion.     At  all  events,  even  if  the  i ir  is   mi  ant,  wi 

only  justified  in  concluding  that  II.  Blioser  was  tht  author 

of  a  'kind  of  epil i .  nol   that   he  elaborated  a  oomplote 

work.     It  was  li.  Akiba,  the  ,*  It  bratcd  martyr  to  hi 

ligioo  and   patriotism,  win.  first   k    "p  the  ta-k    which 

Hillel  had  begun.      lie  wa-  the   greatest  Of  the  Tallin 

0f  hi     own   aed   of  succeeding  time-      the  man   of  whom. 

as  (he   legend   sa\s.  even   Moses    was   tor  a  no-lit  jealous 

when  in  a  wMon'lio  survi  yed  the  gent  rations  of  thod 
future.     Hi,-  keen  and  penetrating  intellect  enriched  the 

,,l     i  oof  tradition    with    many  valuable   deduct  ens  ol 

his  own.  But  bi  ol'  this,  i"  n  in  pn  wed  with  the  im 
portance  ol   ij   h  matio  arrangement,  he  also  institute  I  a 

lino- i  reel   dill    ion  and  a  nooc  skilful  disposition  "I    the 

material  which  had  thu-  I'm   accumulated  :    and  in  thi-  way 

laid  the  foundation  ol  tho  Mishna  a-  it  now  exists,  \mong 
all  his  distinguished  di  ei]  t  .  ft.  Heir  hold-  the  highest 
laid,.     (His  real  namows     \  i, "  the  enlightened  one," 

hut  hi-  oontemporat  ie     pn  fi  rred  i"  i  all  him  Sff<  ■ 
enlightening  one."1     II.   continued  I"  build  up  the  work 
of  the  Mishna  in  the  Bpirit  of  his  mastei 
most  anoient  of  the  elemai  lets  agree  in  asoi  ibin    ll 

jority  of  tin oiivinoii-  cam, ns  ooi id  ill  the  Mist 

\,i  with  all  the-,,  endoavora  the  great  i  ork  Btill  i 

i re  fragment.  „ 

Then   arose    R.  Jehuda,   al  -  oallo  I   Bimnlj 

S c    the    year    120     ».    D.    he    had    been    cloth, 

patriarchal  dignity;  In-  wa-  a  descend        of  Hi        in  the 

seventh  generation,  mil  i in  of  un imon 

lofty  virtue.     Me  made   it   i         ol  hi-   I  li 

,  ,11,-1,  a    code   ,,|    un  i:    pi        I    authority    among    In-    | 
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in  order  to  ensure  unity  of  religious   oh         "  With 

this  end  in  view,  be  undertook  to  bring  to  a  close  tbw 
work   which  bad   begun,  and  even  eon- 

,  Ivanced,  but  which  Btill  remained  unfinished, 
:vli,l  therefore  did  not  command  general  recognition.     Al- 

iotty  adherin  traditional  arrangement, 

Eamined  anew  the  whole  vast  accumulation  of  ordi- 

Dturiea  had  contributed  to  heap  up,  and 

sifted  and  arranged  them.     He  abridged  in  one  place  and 

unplifie  I  in  anothe   :  now  he  gives  merely  the  canon,  with- 

.  ie  name  of  its  author,  and  again  be  qi 

nnd  title  in  foil;  contenting  himself  sometimes 
Latin g  only  the  conclusion  arrived  at,  repeating  :it 
other  times  the  whole  argument  ;  and  in  .-till  other  instances 
adding  his  own  decision  to  the  record  of  conflicting  opin- 
ln  short,  his  indomitable  energj  and  rare  independ- 
ence of  spirit   enabled  him  to  master  the  whole  difficult 

subject.     He  was  the  last,  the Bt  devoted,  the  true  author 

ot  the  Mishnio  compilation.  li  is  deserving  of  remark 
thai  Rabbi  presen  ea  the  teachings  ol  the  Fathers  not  only 
in  their  general  purport,  but  that  be  incorporated  them 
into  his  work,  so  I'.u-  as  they  met  with  his  approval,  in 
exactly  the  form  in  which  he  had  received  them.  In  this 
of  style  and  mode  of  expression  which 
the  Mishna  exhibits  in  different  places  is  explained,  and 
the  critic  is  thus  enabled  frequently  to  distinguish  its  com- 
ponent parts,  separating  the  older  from  the  more  recent. 
Thus,  the  greater  antiquity  of  the  opening  passages  of  the 
tracts  is  attests  I  beyond  a  doubt  by  their  terseness  and  the 
peculiar  grammatical  forms  and  constructions  employed. 
The  like  certainty  is  of  course,  no  longer  attainable 
throughout.  The  compilation  of  the  .Mishna  was  finished 
by  Rabbi.  Here  and  there  a  few  additions  were  made  by 
later  teachers,  of  which  the  greater  part  fall  under  the 
head  of  Hagada.  They  are  chiefly  to  be  found  at  the 
end  of  the  tracts.  Whether  the  division  of  the  Sedarim 
int. i  tracts  was  the  work  of  Rabbi  or  of  his  predecessors 
whom  we  have  mentioned  above,  it  is  impossible  to  decide. 
I  !<  rtain  it  is,  that  the  tracts,  as  such,  were  known  to  tho 
d  lotors  of  the  Gtemara,  since  the  Gemara  occasionally  cites 
them  by  name  and  argues  the  question  of  their  proper 
order  of  sequence.  A.s  regards  the  division  of  the  tracts 
into  Perakim,  Prankel  has  conclusively  shown  i  Darke  ha- 
1/ ■■'':  ki,  p.  2fi  1 1  that  the  Babylonian  Gemara  was  already 
familiar  with  it.  The  arrangement  of  the  chapters,  how- 
« ■'.'■'.'.  in  their  present  order  was  (according  to  Seder  Ta- 
naim  We-Amoraim;  see  Kerem  Chemedt  iv.  189]  the  work 
of  the  Babureans.  The  precise  year  in  wdiich  Rabbi  ap- 
plied the  finishing-touch  to  his  work  cannot  be  ascertained. 
Certain  it  is,  that  late  in  life  he  undertook  a  complete  re- 
vision, and  prepared,  as  it  were,  a  second  edition  of  the 
Mishna,  in  which  (according  to  Tr.  Shebuoth,  p.  4)  he  not 
only  inserted  many  new  canons,  but  even  such  as  directly 
contradicted  decisions  in  tin-  previous  edition,  without 
cancelling  the  former.  Whether  this  was  done  with  a  dis- 
tinet  purpose  in  view,  or  from  mere  inadvertence,  we  can- 
not tell.  Thus,  the  origin  of  various  discrepant  statements 
in  the  Mishna  becomes  clear.  The  period  of  time  which 
includes  the  men  who  arc  mentioned  as  authors  of  canons 
in  the  Mishna  extends  over  five  and  a  half  centuries — 
namely,  from  the  last  of  the  scribes  to  the  death  of  Rabbi  ; 
and  the  number  of  those  thus  distinguished  by  name,  taking 

■  iOunt  of  such  general  quotations  a.-  "  tin-  BOfaolBTS  Bay," 

*■  the  school  of  Shamai,"  "  tin-  school  of  Hillel,"  '*  the  an- 

doctors,"  and    the  like,    amounts  to  more  than  100. 

In  the  post-Mishnic  epoch  the  name  Tan  aim  (teachers)  was 

applied  t"  those  who  had  advanced  opinions  of  their  own 

in  tlie  disputations  of  the  academies.     The  line  of  Tanaim 

with  the  foundation  of  the  academies — i.  c.  with 

I    Hillel;     it  extends  through  six  generations, 

d  period  of  210  years. 

tht     Mishna. — The   language   of    the 

Mishna,  tho  !l.   Hebrew,  differs  from  the  more 

the  Bible  in  important  particulars.    This 

difference  i-  due  partly  to  tin-  natural  development  which 

the  language  had  undergone,  ami  partly  to  it-  fusion  with 

the  Aramaic  dialects,  especially  with  the  Sy  riac  and  Samari- 

•  "'-     The  .   I  il   the  Hebrew  of  the  Mishna 

u-s  first  in  tin-  fact  that  new  and  modified  meanings 

have,  in  nomero  I  sprung  up  by  the  side  of  the 

old:  secondly,  in  the  inn  ,\  terms  to  express  more 

modern  and  morecomprehens  istly,  in  the  formal 

res  whi-.h  biblical  words  had  undoi  s  mein  ordertoadapt 

them  to  the  expression  of  new  modes  of  thought.     These 

•The  assertion  of  Zuckermandel    G  Uichrifc  is;4, 

ami  Die  /->"       i   //  hat  the 

Mishna  is  n"t  iio'  work  <>i  i:.  Jebuda,  but  was  edited  in  Bab)  Ion, 

is  it  i-  in  bold  opposil  inn  to  the  oi  ■  iuiony 

of  bol ii  •  terns i b -.  and  I  ■■in  I  •]  as  it  is  simply  o  . 

ie  elated  to  !-■■  at  01  iy  com- 

mon sense. 


changes  consist  mainly  in  the  formation  of  new  derivatives 
biblical  primitives,  and,  conversely,  in  the  employment 
of  ancient  derivative-  to  serve  in  turn  as  primitives.  At  the 
same  time,  it  would  be  wrong  to  refer  words  and  word- 
meanings  to  the  invention  of  the  Mishnie  epoch  simply  be- 
lli   first    H'_rht,    they    appear    to    be    wanting    in    the 

tlarj  of  Scripture.  Many  of  them  arc  no  doubt 
relics  of  the  time  when  Hebrew  was  the  vernacular,  such 
as  still  lingered  in  the  memory  of  the  people.  On  this 
nf  the  language  of  the  Mishna  may  frequently  be 
applied  with  advantage  to  the  explanation  of  difficult  pas- 
sages of  Scripture,  a-  ihc  example  of  the  oldest  coin  men  - 
tators  and  many  of  the  best  Jewish  grammarians  and  ex- 
egetists  of  later  times  amply  proves.  As  to  the  influence 
of  the  Aramaic  of  which  wehavespoken  above,  suffice  it  to 
say  that  not  only  were  Aramaic  words  received  bodily  into 
the  language  of  the  Mishna,  but  in  its  grammatical  forms 
and  syntactical  constructions  the  latter  bears  also  the  deep 
impress  of  its  sister  dialect. 

Besides  this,  the  direct  intercourse  of  Talestinc  with 
lands  of  Grecian  culture  favored  the  introduction  of  many 
(ircek  terms,  and  also,  indirectly,  of  sonic  Latin  ones. 
These  were  used  especially  to  designate  objects  and  ideas 
till  then  unknown,  and  being  familiarly  employed  in  the 
language  of  the  common  people,  they  were  admitted  into 
the  Mishna  as  well.  Most  of  them,  however,  pa-  >  I 
through  Syrian  channels  on  their  way  to  Palestine,  and 
they  appear  more  or  less  modified  in  form  to  suit  the  ex- 
igencies of  the  Syriac.  This  explains  why  in  the  ease  of 
some  such  words  the  corresponding  Greek  word  and  its 
meaning  are  evident  at  the  first  glance,  while  others, 
though  their  tlrcek  origin  is  equally  evident,  are  quite  un- 
certain in  meaning,  and  admit  of  widely  divergent  expla- 
nations. 

(d)  The  Cnmponition  <•/  the  Miakna. — That  the  Mishna 
was  not  east  in  a  single  mould  must  be  plain  to  every  one 
who  is  acquainted  with  its  contents,  form,  and  language. 
It  is  a  composite  work.  It  consists  of  ancient  and  more 
recent  elements:  it  embraces  fragmentary  compendiums  in 
which  the  premature  attempts  of  a  previous  age  at  codifica- 
tion are  apparent.  The  manifest  and  manifold  incongru- 
ities which  the  work  exhibits  in  every  direction  arc  ca- 
pable tif  explanation  on  no  other  hypothesis.  AVe  have 
already  observed  above  how  in  many  places  the  Mishna 
simply  lays  down  the  Law,  omitting  to  mention  the  conflict 
of  opinions  that  existed  in  regard  to  it,  and  which  is  some- 
times reported  in  other  parts  of  the  work,  while  elsewhere 
even  the  slightest  diversity  of  opinion  is  carefully  noted. 
Often  a  mere  summary  of  the  ordinances  and  disputations 
is  deemed  sufficient :  then  again,  the  whole  argument  in  all 
its  details  is  repeated.  Could  we  for  a  moment  attribute  in- 
consistencies such  as  these  to  so  thoughtful  and  circum- 
spect an  author  as  the  editor  of  the  Mishna,  supposing  him 
to  have  been  fettered  by  no  other  consideration  than  that 
of  compact  and  logical  arrangement?  But  there  arc  other 
ami  more  remarkable  anomalies  to  be  noticed.  Let  us 
briefly  indicate  a  few  of  the  most  important.      Repetition. 

I 1 1  Certain  ordinances  are  twice  and  three  times  repeated 
in  various  connections,  and  form  parts  of  various  distinct 
series.  The  principle  of  unity  which  governs  such  a  scries 
may  be  that  of  common  authorship,  whether  of  an  indi- 
vidual teacher  or  a  school;  it  may  be  the  uniform  employ- 
ment of  some  particular  method  of  deduction;  it  may  be 
in. thing  better  than  mere  outward  agreement  in  the  form 
of  expression.  (2)  Occasion  offering,  the  whole  of  a  series 
is  repeated,  or  a  part  only.  (3)  Either  all  or  some  few  of 
the  ordinances  thus  repeated  are  abridged  or  developed 
and  enlarged,  while  again,  at  other  times,  the  repetition 
takes  place  without  any  modification  at  all.  (4)  One  and 
the  same  ordinance  is  sometimes  supported  by  totally  dif- 
ferent arguments  in  the  different  places  in  which  it  occurs. 
(5)  Certain  ordinances  are  omitted  in  those  tracts  to  which 
they  properly  belong,  and  are  introduced  in  others  where 
their  connection  is  purely  formal.  All  this  points  with  un- 
mistakable certainty  to  the  conclusion  that  a  considerable 
number  of  minor  compilations  already  existed  in  the  days 
of  the  compiler  of  tho  Mishna — that  he  adopted  them  as 
he  found  them  into  his  larger  work,  and  arranged  and  in- 
serted them  in  such  order  as  Beamed  to  him  most  titling. 

(e)  Reduction  of  the  Mishna  t<>  Writing. — It  was  an  un- 
disputed principle  with  the  men  of  the  Talmud  that  tho 
traditional  law.  elaborated  in  their  academies,  OUght  not 
to  he  committed  to  writing.  There  was  t<>  he  one  holy 
■■Scripture"  only.  It  is  a  fact  that,  nevertheless,  the 
Mishna  and  the  (Jcmara  were  actually  written  down.  La- 
ter writers  seek  to  reconcile  the  two  fact-  by  explaining 
that  upon  the  authority  of  a  certain  passage  in  the  Bible 
it  was  deemed  better  to  transgress  a  single  precept  than  to 
suffer  the  whole  body  of  traditional  precepts  and  laws  to 
fall  into  neglect  and  be  forgotten.  Concerning  the  exact 
time  at  which  the  -Mishna  was  written  down,  diversity  of 
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opinion  has  prevailed  among  the  most  eminent  Jewish 
scholars  during  the  lust  nine  centuries.  Rabbi  arranged 
the  Mishna  in  his  own  mind  without  the  help  of  pen.de 
livered  it,  the  same  in  form  and  contents  as  it  stands  to- 
day, in  his  academy,  and  thus  transmitted  it  by  word  of 
mouth  to  his  disciples.  They  again  delivered  it  to  suc- 
ceeding generations,  and  it  was  thus  preserved  with  verbal 
accuracy  down  to  the  time  (exactly  when  no  one  can  "■  l 
when  the  academies  sank  in  importance,  and  the  author 
ities  of  the  day  (who  these  were  is  again  uncertain)  found 
it  necessary  to  fix  the  existing  ptock  of  traditions  in  wri- 
ting. Such  is  the  opinion  of  the  "  spirits  thai  deny,"  at 
their  head  Sherira  the  Gaon  (tenth  century),  in  his  cele 
brated  Tggereth  ("Epistle"),  lie  was  followed  by  Sal. 
Jizchaki,  railed  Hashi  (eleventh  century),  in  his  commen- 
tary on  Baba  Mezia,  33  ".  and  on  Erubin,  62  b  ;  '■•.  Wose 
Coucy  (thirteenth  century)  in  the  preface  to  his  Book  of 
Commandments;  by  Tosaphotb  on  Megilla,  32  a  ;  by  Jac. 
Chagis  (seventeenth  century)  in  the  preface  to  his  com- 
mentary to  the  Mishna;  in  modern  times  by  S.  I>.  Luz- 
zato  in  the  preface  to  Oheb  Ger  and  in  Kerem  Chemed,  iii. 
p.  62 ;  by  Rapoport,  ibid.,  p.  48,  and  vii.  p.  157;  by  Reg 
gio,  ibid.,  p.  oO ;  by  Hirsch  Chajuth  in  Mebo  Ha-Talmud, 
p.  27  a,  and  in  Torath  Nebiim,  p.  7;  lastly,  by  Jost,  Gesch.  of. 
Judenth.,  ii.  p.  121;  Gvatz,  Gesch.  der  Juden.,  iv.  p.  244, 
and  in  Frankel's  Monatschr.  for  1862,  p,  272,  and  (873,  p, 
35.  Opposed  to  these  we  find  a  series  of  scholars,  no  less 
eminent,  who  affirm — some  of  them  also  adducing  proof — 
that  Rabbi  himself  wrote  out  the  Mishna  in  full.  They  are 
the  following:  Samuel  the  Nagid  (eleventh  century)  in  the 
introduction  to  his  Mebo  Ha-Talmud  ;  Mose  hen  Maimon, 
called  Maimon  ides,  in  the  preface  to  his  commentary  on  the 
Mishna,  in  the  preface  to  his  Miskneh  Torah,  in  his  notes 
to  Mishna  Sanhedrin,  5,  2,  and  in  the  Tggereth^  p.  53  o; 
Bechaij  ben  Asher  (thirteenth  century)  in  his  commentary 
on  the  Pentateuch,  Ki  Thiasa,  p.  122;  David  ebn  Simra 
(sixteenth  century)  in  the  Res-ponsee,  iii.  2i)2  ;  Lippman 
Heller  (seventeenth  century),  notes  to  Mishna  Yebamoth, 
3,  0  ;  finally,  in  our  own  day,  Geiger  in  Wisneiiftch.  Zeitschr., 
iv.  41 2,  and  Frankel,  Darke  Ha-Mishna,  217.  A  unique  and 
peculiar  view,  forming  a  compromise,  as  it  were,  between 
the  opposing  parties,  is  that  maintained  by  Gedalja  ibn 
Jachija  in  his  Shalsheleth,  p.  23  />.  He  holds  that  Rabbi 
did,  indeed,  commit  his  work  to  writing,  but  not  as  a  well- 
arranged  whole,  but  in  scattered  sheets  which  were  afterward 
united.  In  our  opinion,  the  arguments  which  Geiger  and 
Frankel  have  adduced  in  support  of  their  opinion  ought 
to  convince  every  impartial  judge.  Those  who  arc  still 
inclined  to  reserve  their  judgment  in  the  matter  may  find 
additional  proof  in  the  foregoing  paragraph  on  the  com- 
position of  the  Mishna. 

(/)  Authenticity  of  the  Mishna. — The  text  of  the  Hebrew 
Bible  was  guarded  with  jealous  care  by  the  Masorah  ;  its 
letters  were  counted,  and  every  trifling  detail  rigorously 
investigated  and  determined.  Yet  it  did  not  escape  im- 
portant modifications  in  the  course  of  time,  as  the  num- 
berless diverse  readings  of  the  manuscripts  attest.  Such 
alterations  may  be  Looked  for  in  still  greater  profusion  in  a 
work  like  the  Mishna,  which  never  enjoyed  the  same  ad- 
vantages, and  which  passed  through  the  hands  of  so  many 
copyists  and  compositors.  The  Mishna  is  to-day  befo 
in  three  recensions — one  embodied  in  the  Babylonian 
Talmud,  another  in  the  Talmud  of  Palestine,  the  third 
being  the  complete  collection  of  the  Mishna,  published 
separately,  without  the  commentaries  of  the  Gemara.  All 
three  differ,  not  only  in  points  of  style  and  verbal  expres- 
sion, hut  often  even  in  the  subject-matter.  As  appears 
from  the  writings  of  the  older  commentators,  the  texl  of 
the  Mishna  which  was  before  them  differs  in  many  places 
from  that  of  any  of  the  three  recensions  mentioned  above, 
Negligence   and  misapprehension  proved  fruitful   -■ 

of fusion.     Especially  was  this  the  case  with  respool  to 

the  names  of  the  dootors,     As  it  was  for  the -i  part  cus 

tomary  to  designate  these  names  by  abbreviation  ,  as 
many  of  the  names,  moreover,  were  do  d\  akin  in  sound, 
the  chances  of  error  were  multiplied,  and  the  true  author 
ship  of  various  ordinances  rendered  uncertain— a  eircum 

stance  which  has  contributed   nol   a   lit!  e  I p< 

progress   of    investigation.     However,  ■■  nol    to 

charge  the  inroads  upon  the  work  of  Rabbi  solelj  < 

transcriber  and  thepnnter.     Frankel  has  shown  I  M 

20)  that  even  during  the  lifetime  ol    R 

his  death,  the  great  authorities  in  Palestine  did  nol 

to  subject  his  work  to  re\  ision,  mal    i  Iditions  and 

alterations  that  in  the  verj  nexl  generation   no  Ic  -  than 

three  differenl   redactions  of  the  Mishna  existed  in  Pale* 

tine.     CTnder  these  circ tanc<    11  d  >es  nol  appear     i 

that  criticism  of  the  texl  of  the  Mishna    hould 
at  a  time  when  textual  criticism  in  any  othci    R<    I 
utterly  unknown.     It  plays  an  important  pari  in  both  the 
Gemara  of  Babylon  and  of  Palestine,  bul   wll 


able  difference.  The  doctors  of  Babylon  were  acquaint- 
ed with  the  Mishnie  text  in  one  shape  onlj  that, 
namely,  which  R.  Abba,  commonly  called  Rab,  had  brought 
to  Bab)  lor  aboul  2W  \.  o.     They  lulge 

in  the  most  far-fetched  combinations,  to  adopt   ti-« 
impossible  conjectures,  w  henei  er  some  difficult  or  corrupt 
pa  ssage  <  nm<   up   I    r         lanal  ion  :  and  even  where  these 

mean-,    did  not    avail,  and    a  correction  >•{    the    t  <  \  l    B<  i 

absolutely   necessary,  they  nevertheless    contented    them- 
selves with  merely  suggesting  thi  eorn    Hon,  without  da    i 
to  alter  theinviolabli  texl  itself.     The  doctors  of  Palestine, 
on  the  other  hand,  being  familiar  with  several  redactions 
of  the  Mishna,  were  a>  ci    I  imi  I  to  i  mploj  great 
in  dealing  with  a  texl   thus   uncei  i..'M.  and   bul   too 
solved  a  knotty  point  by  the  at  hod  of  chon 

the  reading  to  suit  the  occasion.     Tiberias,  the  chiel     -  it 

of  Palestinian  learning,  which  did  b ucb  toward     i 

ing  and  preserving  the  tex.1  of  the  Bible,  was  culpably  lax 
in  dealing  with  a  work  thai  bad  arisen  on  its  own  soil.  It 
can  hardly  be  hoped  thai  the  acumen  Df  scholars  will  ever 
snecee  I  in  n  9tonng  the  Mishna  to  it-  original  foi  m. 

[g]  Commentaries  on  tht  Mishna,  The  Mi-hna  being  the 
stock  and  essential  component  of  the  whole  Talmud,  the 
attention  of  Jewish  scholars  was  directed  al  a  compara- 
tively early  period  to  its  elucidation.  Maimonidi 
century)  heads  the  lisl  with  hi-  commentary,  written  in 
Arabic  (though  it  has  been  published  only  in  a  He! 
version  i.  He  was  followed  by  R.  Tanohum  ol  Jerusalem, 
who  wrote  a  lexicon  of  the  Mishna,  also  in  Vain',  which 
ha  never  been  published  at  all.  The  onlj  foui  copies  of 
the  Ms.  extant  are  contained  among  the  treasures  of  the 
Bodleian  Library  al  Oxford.  Since  then  an  unintcrru]  ted 
series  of  Hebrew  commentaries,  written  bj  i 
rabbis,  either  upon  the  whole  or  some  selecl  lev.  of  the 
Mishnie  t racts,  have  continued  to  appear  down  to  the 
present  day :  and  it  is  hut  just  to  these  authors  to  remark 
that,  though  differing  in  scientific  capacity,  they  have  all 
conceived  their  task  worthily,  and  have  faithful!)  striven 
to  fulfil  its  requirements.  They  have  all.  without  excep- 
tion, aimed  at  a  clear,  simple,  and  correct  understanding 
of  the  text,  nowhere  suffering  themselves  to  he  betrayed 
into  mere  scholastic  subtlety. 

( /( )  Translations  of  tin  Mishna. — Since  nhout  the  middle 
of  the  seventeenth  cent  u  r\  the  desire  to  become  acquainted 
with  the  contents  of  the  Mishna  was  manifested  also  D) 
Christian  scholars,  and  from  this  time  we  may  date  the 
period  of  translations.  Such  translations  have  at  rai 
times  keen  given  to  the  world  in  the  Latin,  Spanish,  Italian, 
French,  English,  and  German  languages.  They  en.! 
either  all  or  only  single  portions  of  the  Mishna,  a  i  being 
accompanied  by  annotations,  while  others  are  without  them. 
The  middle  of  the  eighteenth  century  beheld  a  further  step 
in  advance  in  the  beginnings  of  a  methodical  investigation 
of  the  Mishna  in  the  in  teres  1  of  linguistic  studies.  A  num- 
ber of  Christian  scholars  attempted,  tl gh  with  slender  suc- 
cess, t>>  determine  the  character  of  the  Mishnie  Idiom.     It 

was  reserved  for  the  present  century,  and  i *fl  particularly 

for  the  last  lew  decades,  i"  sec  eminent  men  like  Efartmann, 
Landau,  Loewisohn,  Geiger,  Dukes,  Luzsato,  Frankel,  and 
others  turn  their  efforts  into  this  channel.     They  expli 
(he    uhofe   territory   of  the  Mi-hna    indifferent   direct 
pursued    their   investigations    wit  I y,    ability,    and 

devotion,  ami  in  variOUS  valuable  works  laid  down  the 
results  of  their  lahois.  i  \',.y  the  details  of  thi-  litorature, 
ftg  also  for  an  account  of  the  n  litions  of  the  text 

of  the   Mishna,  see   FUrst'e    Bibtiotheca  Judaicat\\.  p.  40 

We  may  add.  a-    a  literary  curiosity,  that    B 

nas  gone  to  die  trouble  to  provide  every  word  of  the 
Mishna  with  accent  on,  probablj    because  it 

was  customary  to  recite  it  in  i  i  uni- 

menl  of  a  kin  I  of  chant.  The  work  ha-  not  been  jointed. 
b«i  wo  in  and  mentioned  by  Jos.  Sal.  del  Meaigo  (b. 
159]  ('.  22.) 

p..   Thi  '■■ '■     The  tei  m  I  ol   Vramaio  origin, 

and  it-    i    n  I  ■    tionis  the  same  as  I  hat  ol  Talmud        ti 
ing.JJ     like  the  latter  tenn.it  i-  frequently  employed  (•> 
hod  of  deducts  n  current  in  the    ,  ! 
rabbis,     it  wb     al  d  used  in  the  sense  of  I    ■  lition 

mn i.ii.  i  bj  i  nc  doctor  to  at,,  .in 

■  ii  pal  kne-e  it  denote!   the  «  bole  bodj  i 
ind  tench inga  n  inch  arose  In  the  a* in  lemii        ter  the 
Mi-  una,  and  which,  bein 
now  form  the  second  and  major  pari   ol   th< 
Talmud.     Th)  re  are  two  differenl  Got 

n  i  h    ac  t domic    of  Bn 
tine  for  it-  birthpla  s.    Tl  I  pUed 

to     the     latter.    "  the    Cemara     of   Jet 

Utei-  the  destruction  of  the  tempi 
existed   in   Jerusalem,  nnd   it   was,  in   truth,    i 
which  pre  em  in  on  ci  ef  seal  ol  Palestinian  I 

ing  rightfully  belonged. 
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(„,  Tin  "    ■'<>•"•— The  rela- 

tion of  the  Gemara  to  the  Mishna  is  commonly  des 
:i.  thai  of  b  i    tnmentary  to  the  text ;  and  this  description, 
omplete,  is  correct  enough  as  far  as 
ii  »oes.      I  :■  Gemara  uniformly  attaches  its  discussions  to 
..■  kin  ■  i'  rme  and  things  wher- 
,  .      n,  idate  difficulties  and  i<>  for- 
iiiv  the   Mi;    nic  ordinances    by  adducing  proofs  for   the 
same.     It  endeavors  to  harmonise  discrepant  statements, 
anonymous  decisions  to  their  proper  authors. 
At  times  il  ision  to  trace  the  plan  adopted  by  the 

Mishna  in  arranging  and  grouping  its  contents.  In  ex- 
V]  hna  the  Gemara  nei  er  Losea  sight  of  extra- 
Huhnio  compilations  in  which  the  same  subject  is  treated, 
n  length  whether  and  to  what  extent  both 
may  be  brought  int  •  agreement  Furthermore,  ii  formulates 
new  ordinances,  these  being  in  part  based  upon  previous 
decisions,  in  part  distinct  and  in  lependent  productions. 
Finally,  it  reports  in  full  the  harmonious  or  divergent  opin- 
ions, ami  tin-  controversies  that  took  place  in  the  academies 
in  respect  to  all  these  and  kindred  subjects.  Tu  this  extent 
the  Oemara  is  indeed,  a  vast  and  comprehensive  commen- 
tary on  the  Mishna.  On  account  of  this,  its  most  distinctive 
feature,  the  authorities  of  the  Gemara  who  lived  subse- 
quently to  the  close  of  the  Mishna,  are  called  Amoraim 
("expounders") in  contradistinction  to  the  Mishnic  author- 
ities, who  are  known  as  Tanuaim  ("the original  teachers ''). 
But  the  Gemara  is  more  than  a  mere  commentary.  It 
has  sedulously  gathered,  without  any  reference  to  their 
connection  with  the  Mishna,  whatever  utterances  had  for 
centuries  dropped  from  the  lips  of  the  great  masters, 
whatever  tradition  had  preserved  concerning  their  life 
and  actions,  whatever  hears  directly,  or  even  distantly, 
upon  the  great  subjects  of  religion  and  ethics.  Thus.it 
contain-  legal  enactments,  homiletical  exegesis  of  Scripture) 
gnomes,  moral  maxims,  popular  proverbs,  parables,  tales, 
i  and  customs,  both  of  the  Jews  and  of  other  nations. 
Beside  these,  (here  arc  also  medical,  mathematical)  asb'onont- 
tin/,  eci*  ntific  data,  etc.  (Dogmatic  doctrines,  like  thoseof 
revelation,  of  reward  and  punishment,  the  future  state,  the 
resurrection  of  the  body,  the  judgment  of  the  dead,  the  com- 
ing of  the  Messiah,  and  the  like,  are  taken  for  granted  in  the 
Gemara,  and  seldom  mentioned.  Only  a  few  of  these  points 
are  now  and  then  brought  up  for  discussion.)  This  vast  and 
complex  material  is  distributed  throughout  the  different 
port  ions  of  the  great  work,  as  the  name  of  an  author,  a  cas- 
ual quotation  from  Scripture,  or  some  other  coincidence  in 
thought  or  style  presents  the  semblance  of  a  point  d'appw. 
The  Talmud  itself  assigns  its  various  component  elements 
to  two  distinct  classes,  which  are  distinguished  both  in 
name  and  in  substance.  To  the  one  class  belong  all  laws 
and  regulations  that  bear  upon  the  practice  of  religion. 
These  include  the  ritual  and  ceremonial,  the  civil  and 
criminal  laws,  and  also  the  chief  heads  of  ethics.  This 
class  is  called  HcU-acha,  a  term  meaning  originally  "  cus- 
then  "law."  Everything  else  is  embraced  under 
the  term  ffagadat  or,  as  it  is  written  in  Chaldaie  fashion, 
[gada  (and  also  Agadeiha),  meaning  "  that  which  is  nar- 
rated.'' "delivered  in  a  discourse."  In  general,  the  term 
Hagada  refers  to  mere  individual  utterances  in  which  no 
general  and  binding  authority  resides.  There  are,  however, 
some  Bagadistic  sentences  which,  entering  deeply  into  the 
region  of  faith,  became  so  hallowed  by  tradition,  so  pro- 
foundly rooted  in  popular  belief,  that  even  the  Halachadoes 
not  scruple  to  employ  them  as  the  basis  of  some  of  its  enact- 
ments. (See  '/V.  Ant/'.,  ISb.)  Of  the  two  classes  mentioned 
above,  the  Mishna  is  exclusively  occupied  with  Balacha.  A 
few  Bagadistic  elements  crop  out  sporadically  in  its  pages, 
chiefly  al  the  end  of  the  tract--,  but  they  were  undoubtedly 
\  single  Mishnic  tract  <  A  both,1*  Fathers"!, 
and  i  pre-eminent  importance,  is  exclusively  de- 

bul  this  too  is  of  later  origin,  as  Frankel 
has  righilv  conjectured  (Darke  Ba-Mishna, p.  216). 

-tents  in  the  Gemara. — Shortly  before  and 
after  the  close  of  the  -Mishna  a  number  of  prominent  au- 
thorities undert  iok  to  prepare  various  collections  of  ordi- 
nances and  disputations.  They  interspersed  the  sterner 
Halacha  with  more  oi  I  -.     Xfaey  differed  in  the 

methods  employed.  I         i  these  compilations,  though 

'  Lerablj    expan  l<  I    b  .  ";in,i   greatly  cor- 

rupted in  the  course  of  time,  art  still  preserved.  They  are — 
the  Toscphta,  composed  alter  the  manner  of  the  Mishna,  the 
Meehilta,  Siph  ■•,  and  Siphri,  all  thi  ee  ai  ranged  in  the  form 
of  a  running  c  Momentary  on  the  Bi  r  collections 

there  were  of  the  same  kind,  which,  though  they  have  long 
since  disappeared,  were  still  extant,  and  more' or  less  es" 
teeme  1,  in  the  time  of  the  Imoraim.  They  bore  the  gene- 
ral title  of  Mathnitha  ("collection  of  teachings"),  rarely 
BeraWia  (meaning  "extraneous  productions/'  with  refer- 
ence to  their  being  cxtra-Mishnic  compilation-  .  In  the 
post-Talmudical  period,  however,  the  name  Beta  it  ha  came 


to  be  applied  to  them  to  the  exclusion  of  their  former  title. 
These  Beraithotb  are  often  quoted  in  the  Gremara,  sometimes 
for  the  purpose  of  throw  ing  light  upon  obscure  passages  of 
the  .Mishna,  at  other  times  with  a  view  to  determining  their 
own  value  or  the  reverse,  and  not  unfrequently  for  the  sole 
purpose  of  extending  the  scope  of  the  disputation.  The 
Beraithotb.,  as  they  appear  in  the  Gemara,  present  a  spec- 
tacle of  sad  confusion,  and  offer  no  little  difficulty  to  the 
student.  Some  of  them  arc  similarly  repeated  in  both  the 
Palestinian  and  Babylonian  Gemara;  others,  again,  differ 
largely  in  expression  and  in  the  subject-matter.  Nay,  the 
same  Beraitha  as  cited  in  the  two  Gemaras  appears  as  con- 
taining contradictory  assertions.  When  a  Beraitha  occurs 
both  in  Toscphta,  Meehilta.  etc..  ami  in  the  Gemara,  its 
leading  sometimes  agrees  with  that  of  the  Babylonian, 
sometimes  with  that  of  the  Palestinian  Gemara;  at  other 
times  it  diverges  from  both.  We  may  add  that  many  Be- 
raitboth,  quoted  from  the  lost  collections  above  referred  to, 
are  to  be  found  in  the  Gemara  of  Babylon  only,  others  ex- 
clusively in  that  of  Palestine.  At  all  events,  the  Gemara 
deserves  credit  for  having  preserved  these  ancient  elements. 
It  is  the  business  of  the  critic  to  determine  how  far  they 
have  been  correctly  transmitted,  and  to  restore,  if  possible, 
their  original  shape. 

(c)  Scope  of  the  Two  Gemaras. — The  Oemara  of  Babylon 
doc-  not  cover  more  than  thirty-seven  of  the  Mishnic  tracts. 
Of  the  first  and  sixth  divisions,  one  tract  only  in  each  has 
been  supplied  with  Gemara,  evidently  because,  with  the 
exception  of  those  two  tracts,  the  laws  with  which  these 
divisions  are  concerned  had  become  obsolete  after  the  de- 
struction of  the  temple.  The  like  cause  did  not  prevent 
the  tracts  of  the  fourth  division  from  being  commentated, 
though  they  deal  for  the  most  part  with  the  laws  of  sacri- 
fice, and  on  this  account  appear  to  be  no  less  antiquated 
than  the  others.  The  reason  is,  that,  in  the  opinion  of  the 
Talmudists,  the  sacrificial  rite  was  not  restricted  to  the 
temple  proper,  but  might  at  any  time  be  resumed  on  its 
former  site;  also,  because  the  study  of  the  sacrificial  law 
was  deemed  equally  meritorious  with  the  performance  -if 
the  sacrifice  itself.  (Sec  Rashi,  notes  to  B.  Mez,  p.  1  1  1  6.) 
Gemara  is  wanting  for  the  tract  Shekalim  of  the  second 
division,  which  likewise  treats  of  matters  relating  to  the 
temple  and  the  hierarchy:  also  for  two  tracts  of  the  fourth 
and  two  of  the  fifth  division.  In  the  latter  instance  the 
omission  is  partly  due  to  the  same  cause  which  has  just 
been  described,  partly  to  other  and  subtler  causes  too  com- 
plex to  be  included  within  the  scope  of  the  present  article. 
It  would  be  erroneous,  however,  to  suppose  that  the  tracts 
omitted  in  the  Gemara  were  on  that  account  entirely  ne- 
glected by  the  Amoraim  of  Babylon.  On  the  contrary, 
most  of  the  topics  of  these  tracts  are  frequently  mentioned 
in  the  Gemara  of  other  tracts,  and  have  there  become  the 
subjects  of  elaborate  disputation;  and  yet  the  claims  of 
these  tracts  were  not  considered  equally  urgent  with  others, 
and  the  editor  of  the  Gemara  contented  himself  with  the 
assurance  that  whatever  they  contained  of  any  importance 
had  received  sufficient  attention  by  its  casual  discussion  in 
diverse  scattered  portions  of  the  work. 

The  Gemara  of  Palestine,  as  we  possess  it,  extends  over 
thirty-nine  tracts,  among  which  are  all  the  tracts  of  the 
first  division,  and  the  tract  Shekalim,  wanting  in  the 
Babylonian  Gemara.  On  the  other  hand,  in  the  Palestin- 
ian Talmud  there  is  no  Gemara  for  any  tract  of  the  sixth 
division,  and  all  the  tracts  of  the  fifth  division,  though 
fully  discussed  in  the  Babylonian  Gemara,  are  wanting 
in  the  Gemara  of  Palestine.  The  text  of  the  Palestinian 
Gemara  is  full  of  gaps,  even  in  the  tracts  which  it  attno- 
tates,  and  sometimes  whole  chapters  arc  missing.  <'"t>- 
sidering  both  what  it  still  contains  and  what  has  perished, 
we  are  led  to  conclude  that  the  Palestinian  Gemara  was  orig- 
inally designed  to  embrace,  and  actually  did  embrace,  the 
whole  of  the  Mishna  without  any  exception,  and  that  so 
much  of  it  has  been  irretrievably  lost  is  due  to  the  force  of 
adverse  circumstance  that  weighed  so  long  and  so  heavily 
upon  the  Jews  of  Palestine  and  their  academies.  Apart 
from  these  considerations,  we  find  abundant  evidence  in 
the  writings  of  the  elder  commentators  to  show  that  they 
were  acquainted  with  portions  of  the  Palestinian  Gemara 
which  arc  now  missing. 

((/)  The  Language  of  the  Tiro  Gemaras. — The  ancient 
Aramaic  branched  off  in  the  course  of  time  into  East  Ara- 
maic or  Chaldaie,  and  West  Aramaic  or  Syriac.  The  former 
continued  to  preserve  its  close  relationship  to  the  Hebrew; 
the  latter  diverged  gradually  more  and  more  from  it.  On 
this  account,  the  Babylonian  Jews,  while  in  genera]  they 
accepted  the  Chaldaie  vernacular,  introduced  Hebrew  words 
and  phrases  bodily  into  it,  and  also  *•  Chaldaicizcd  "  He- 
brew terms.  In  a  certain  sense  they  spoke  a  mixed 
dialect  of  Hobrcw-Chaldaic,  somewhat  as  the  German 
Jews  in  the  Middle  Ages  originated  a  so-called  Jewish- 
German  dialect.     In  this  mixed  Ilebrcw-Chaldaic  dialect 
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the  Babylonian  Gemara  is  written.  It  is  a  Chaldaio  idiom, 
nearly  approaching  tho  Hebrew,  but  it  has  Buffered  so  much 
from  popular  caprice  and  negligence  that  it  appears  quite 
impossible  to  refer  its  linguistic  phenomena  to  strict  gram- 
matical rules.  The  Palestinian  Gemara  is  written  in  the 
popular  ilialoL-t  which  prevailed  in  Palestine  at  the  time 
of  the  Amoraim — i.  c.  in  the  Syriao,  with  but  a  very  slight 
sprinkling  of  Hebrew.  This  vulgar  Syriae  dialect  is  marked 
by  the  following  peculiarities  :  first,  letters  belonging  to  the 
same  organ  of  speech  frequently  interchange,  especially  in 
the  ease  of  gutturals  and  labials.  Secondly,  words  are  ab- 
breviated ;  two  or  even  three  short  words  are  combined  into 
one,  whole  syllables  arc  omitted  ;ii  tin  beginning  of  words 
— e.  ;/.  mar  for  amar,  ha  for  abba.  By  the  joint  effect  of 
interchange  and  omission  tho  original  Abba  was  even  at- 
tenuated to  Wa.  Thirdly,  many  Greek  words  and  phrases 
occur,  for  which  the  dominion  of  the  Greeks,  and,  at  a  later 
period,  of  the  Romans,  in  Syria  easily  accounts.  These 
foreign  words  were  greatly  corrupted  in  the  speech  of  tho 
people,  and  their  etymology  is  therefore  encumbered  with 
very  serious  difficulties. 

(<■)  The  Form  of  Dincnssiott  in  the  Two  Gemara*. — In  ntylc 
and /arm  both  Gemaras  exhibit  tho  common  attribute  of 
pregnant  brevity  and  succinctness;  elliptical  expression  is 
a  constantly  recurring  feature ;  whole  sentences  are  often 
indicated  by  only  a  single  word  in  the  text.  Thus.  e.  */., 
minai,  ''whence,"  stands  for  "whence  do  you  draw  the 
proof  of  your  assertion?"  Miklal,  originally  only  mean- 
ing "  from  other  statements  " — i.  c.  "  from  other  statements 
it  follows" — enlarged  its  meaning  in  tho  later  terminology 
of  the  schools,  came  to  mean  inference  in  general,  and  in 
this  sense  is  to  be  rendered  by  the  phrase  *•  from  which  we 
may  conclude."*  One  of  the  features  of  this  excessive 
brevity  of  expression  is  that  question  and  answer  arc  sty- 
listically so  closely  interwoven,  and  there  is  such  an  entire 
absence  of  any  indication  of  the  separating  line,  that  the 
practised  eye  of  an  experienced  scholar  alone  can  distin- 
guish where  the  one  ends  and  tho  other  begins.  The  Pal- 
estinian Gemara  is  even  still  more  economical  in  the  use  of 
words.  Examples  will  bo  found  in  Frankel's  Mi  ho,  p.  17 
soj.  In  the  material  and  method  of  discussion  a  character- 
istic difference  divides  lire  two  Gemaras — a  difference  which, 
however,  appears  already  between  the  more  ancient  and 
younger  Amoraim  of  Babylon.  The  former  aim  at  conden- 
sation, seek  to  elucidate  the  subject-matter  by  following  the 
prevailing  rules  of  exegesis  and  deduction,  and,  as  for  tin' 
rest,  restrict  themselves  to  the  use  of  plain  and  simple 
terms.  Tho  younger  Amoraim,  particularly  since  the  days 
of  Abaye  and  Raba  (about  the  middle  of  the  fourth  cen- 
tury), are  far  less  anxious  to  discuss  only  for  truth's  sake. 
They  argue  for  the  sake  of  the  mental  exercise,  and  are 
fond  of  indulging  in  intellectual  tournaments;  they  love 
to  raise  artificial  difficulties  where  none  are  apparent,  to 
intertwine  the  threads  of  argument  and  to  unravel  them 
again,  and  thus,  with  a  prodigious  display  of  hair-splitting 
dialectics,  to  raise  a  towering  mountain  of  disousBion  on 
the  basis  of  the  merest  trifle.  It  is  true,  the  Babylonian 
Gemara  affirms  its  preference  for  plain,  matter-of-fact 
learning  (though  in  this  it  simply  endorses  a  dictum  of 
Palestinian  origin),  which  it  symbolically  calls  "Sinai," 
and  places  it  above  dialectical  shrewdness,  which  it  des 
ignat.es  figuratively  as  "the  uprooting  of  mountains." 
(See  end  of  Iicrachoth  and  Horioth.)  And  yet  the  lat- 
ter obtained  the  ascendency  both  in  the  discussions  of  the 
schools  and  in  practical  life.  While  in  former  times  it  had 
been  customary  to  follow  the  older  school  of  Amoraim  in 
cases  of  conflicting  authority,  the  deoisions  of  the  j  ounger 
being  practically  ignored,  tiio  rule  was  reversed  sinoe  the 
days  of  Abaye  and  Raba.  So  muoh  for  the  Babylonian 
Gemara.  That  of  Palestine  refrained  altogether  from  oil 
such  attempts  at  unbridled  dialectics,  and  from  first  to  last 
confined  itself  within  the  proper  limits  of  calm  and  tem- 
perate discussion.  We  have  observed  that  sobriety  on  the 
one  hand,  and  extravagance  and  subtlety  on  the  other,  are 
the  distinguishing  features  that  mark  the  Halacho  oJ  lie 
Palestinian  and  Babylonian  sehools.  The  same  traits  are 
no  less  evident  in  their  respective  treatment  of  the  Hagada, 

only  that  in  this  ease  each  method  reveals  advantages  I 

disadvantages  of  its  own.  The  Palestinian  Hagada  is 
purer,  more  rational,  freer  from  superstition  and  my  I 

little  interested  in  demons,  magical  arts,  and  superni ttl 

things  in  general.  On  the  other  band,  it  i-  "It.  n  prosy, 
unattractive,   and   rarclv    appe  il      I"    am    d<  Spi  I    61 

while  the  Babylonian  Hagada,  with  all  ii-  gross oxaggera 

tions,  and  with  all  the  Buperstitious  rubbish  which  il 

rowed  from  tho  Parseeism  thai   si Hided  it  on  all 

and  which  it  mingled  with  the  noblest  moral  principles  and 
dicta,  yet  exhibits  greater  vigor  and  a  richer  fun. I  of  scnti- 

*Evon  the  Mishna  already  usi    n  sin   I    « 

1.1),  with  which  it  was  oust iy  t-  b     In  a  deduction,  as  a 

technical  term  to  denote  the    eneralid    i  ol  i 


ment;  and  in  consequence  of  these  its  method  of  presenta- 
tion is  often  -iiliu-cil  with  a  poetic  coloring. 

(y  i   The  Teaehen  of  the  Tiro  Gemarae. — Prom  the  time 
of  the  older  Amoraim  (end  of  the  second  century)  i 
middle  of  the    fourth  century,  when    the   disorders    "1    u  al- 
and the  insecurity  of  the  roads  put  an  end  to  regular  inter- 
communication, an  unbroken  bond  of  friendly  reciprocity 

lei inccted  the  high  schools  of  Palestine  and  Babj  Ion. 

Young  students  from  Babylon,  eager  for  knowledge,  and 
with  them  many  a  riper  soholar,  sought  the   Palestinian 

academies,  to  return  1"  their  homes  alter  years  of  absence 
and    after    enriching    llieui-eivc-    with    fresh    learned    mate 

rial.  Occasionally,  though  less  often,  it  would  happen 
that  Palestinian  scholars  emigrated  to  Babylon  and  en- 
riched tho  minds  of  their  brethren  with  the  novi  itores  of 
erudition  whioh  thej  brought  with  them.  'Ibis  explains 
bow  it  happen,  ihat  names  and  teachings  of  Palestinian 
authorities  arc  met  with  in  very  considerable  number  in 
the  Gemara  of  Babylon;  while,  conversely,  though  not  to 
the  same  extent,  the  opinions  of  Babylonian  masters  found 
a  place  in  the  Gemara  of  Palestine.  Even  the  surprising 
fact  that  the  words  of  Palestinian  authorities  arc  in 
instances  reported  only  in  the  Babylonian  Gemara,  those 
"i   Babylonian  teachers  exclusively  in  that  of  Palestine, 

presents  no    real  difficulty  after  whal    has  been    said.      Il  is 

quite  plausible  that  some  one  individual  student,  having 
received  a  casual  communication  from   his  master,  did  not 
repeat  it  until  he  had  arrived  in  his  new  home,  and  in  con- 
sequence  it    never   became  known    in    its    original    hi 
However,  inacourooies  and  errors  of  various  kinds  could 
hardly  be  avoided  wh<  n  ideas  were  carried  from  one  coun 
try  to  another  through  the   uncertain   channel  of  rerbal 
communication,  and  in  some  instances,  too,  bj   imn 
minds.    The  Babylonian  and  Palestinian  Gemaras  some- 
times ascribe  a   given  ordinance  to  different  Babylonian 
Amoraim,  and  the  same  confusion  exists  in  the  two  Ge- 
maras with  regard  to  Palestinian  authorities.     Even  palpa- 
ble contradictions  are   not  wanting;  «.  a.  that    the    lame 
teacher  is  made   responsible  for  opposite  statements  in  tho 

two  Gemaras.     On  the  whole,  it  would  be  fair  to  ass 

that  the  Gemara  of  Babylon  is  correct  where  Babylonian 
teachers  are  concerned,  and  that  of  Palestine  where  the 
teachers  mentioned  belongtothe  Holy  hand.  But  the  oor 
ruption  of  the  texts,  and  especially  Of  the  Palestinian, 
renders  even  this  criterion  uncertain. 

( 7  i  The  Compilers  •  >/  the  Gemarae,  and  the  /lot,  of  their 
('omjiilation.-  Tl oneurrenl  testi n\  of  ancient  chron- 
icles has  established,  and  the  results  of  modern  inve 
tion  have  confirmed,  thai  the  compilation  of  the  Babylo- 
nian Gemara  took  place  toward  the  close  of  (be  fifth  century 
of  our  era,  and  that  its  editor  was  II.  As  hi  (d.  127),  w  bo 
for  more  than  fifty   years  presided   over  the  academy  of 

Sura,  and  whose  uncommon    seal  in   the    propagati f 

knowledge'  seemed  him  the  jut  and  general  esteem  of  his 
contemporaries,  By  this,  however,  we  are  not  to  under- 
stand thai  11.  Uhi  was  the  first,  lost,  and  onlj  one  on( 
in  the  work.  Some  of  the  tracts  ■■!  the  Gemara  differ  so 
strikingly  from  others  in  shape,  sly  le.  ami  course  of  the 
thai  they' cannot  possiblj  be  ike  work  of  a  single  writer. 
Besides,  the  repetition  ami  dissimilar  treatment  of  the 
same  topic  in  different  tracts  hardly  leave  room  to  doubt 
the  conjecture  of  Chajoth  [Mebo,  p.  28)  that  many  if  not 
all  the  tracts  bad  been  previously  edited  by  various  Amo- 
raim before  the  time  of  R.  Ishi,  and  that  the  latter  only 

ie  ex ined,  arranged,  icti  I.  ond  pei  hapi   also  i 

pleted  them.     Moreover,  thai   Ft.   Ishi  bj  no  means  com- 

pleted  the  compilation  ei  Gem arn  i-  already  n eniied  by 

tradition,  which  mention  i     litor  R.  tbina,  though  he 

sunned  the  t oral t  fifty  veals;    I    it    is    OODl 

bey I  the  | ibilitj  "i  doubt  by  the  oiroumstanoe  that  a 

number  of  authorities  are  mentioned  in  the  Gemara  whi 

long  to  the  half  century  -ii one:  R.  \  hi's  death,     flic 

whole  Got a  ol  the  tracl  Vamid  is,  according  ta  Franl 

masterly  resean  h  I  >/ I    thrift,  x.  p.  IDS), and  also  Cha 

joth  l   I/'  bo,  p.  27  It),  the  work  of  the    >  a  bin  can-,  or  "I    tl"' 

Btill  more  rc Goon  ,  having  been  patched  togetbei 

ml!-     i  |l  in  il  .1    inl"  a  sim.de  tract.        I  0 

an}  that  the  Gemara  wa-  dosed  by  II.  Vshl,  01 
else,  is  therefore  too  broad  a  statement  to  be  lit 

I  he  woi  I.  was  oevi  r  i allj  closed  .  il  s  i 

rupted  b)  the  adver iroumstances  of  the  tii ,  then 

up   again    and    carried    toward    l.vsome    until    thoil    ener- 
gies nagged  and  the  work  remained   unfini  lied.     Ii   was 
not  .■ico  intended  by  ihc  authors  "i  tho  Goinai  i  '  ■  ■  '■ 
.  the  sense  of  setting  it  no  :l"  '"'"' 

lible  cam .11  from  who  ,     i 

pal Nowhere  1-   ll an.  ; 

motive  ••!  its ipilation  was  01  ' 

tion  oi  the  aooumul  |  of 

tailing  the  independi  nl  •  tprt  tsionol  "pin 

teacher,.      All  tin     I  :U  BJ 
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Maimonides  in  the  prefaci  to  hia  Mtihru  Tora.  It  ia  a 
eimple  fiction,  contrary  to  all  the  facta  of  the  case,  when 

<;ia,  ..  - . .  p.   i:  1 1,  Bpeaking  of 

,1,.,      ,  :,  .  .  impletod  t >■  * ■  edifice  of  the  Talmud, 

••  Xh<  i  ■  ■■l"i' M  H  lnrh  thej  had  ander- 

aisbed  ana  complete   is   itself,  to  which 
itiona  and  extensiona  could  no  more  be  admit- 
((.  |  ;::i.|  extensiona  were  actually  made 

and  ftboi e  those   which   we   have 
ime  of  these  maj  be  recognized  at 
lance;  ol  tor    can  only  be  discovered  by  compar- 
ing older  and  authentic  manuscript 8  or  by  searching  criti- 
oism.    Nol  only  ha\  e  marginal  notes  crept  into  tin.-  text,  but 
i  ..■    ol   tialachic  tendency,  not  to  speak  of 
numberless  Uagad  i-.  have  been  purposely  interpolated  into 
fJemara   by  competent  us  well  as  incompetent  parties, 
rabbis  of  the  Middle  Agea  did  not.  hesitate  to 
i  i  ledge  these  foots,  and  scientific  inquiry  has  oontrib- 
I  trtber  discoveries  in  the  same  direction.    (See  Rapo- 
porl  in  Ker.  Ckemed,  \i.  p.  249  eeq.,  and  Erech  Millin,  p.  5 
and  p.  l"  -'■/.)    It  became  a  mooted  point  whether  R.  Ashi 
himself  wrote  down  the  Qemara,  or  whether  he  only  arranged 
it  verbally,  and  it.  was  written  out  considerably  later;  and 
eminent  names  may  be  cited  in  support  of  the  latter  i  lew, 
among  them,   R-asbi  in  the  notes  to  Bab.  Mez.,  p.  .33  bf 
although   be  does  not  undertake  to  say  exactly  when  the 
work  was  reduced  to  writing.    In  modern  times  the  learned 
Luzzal  >  has  taken  the  same  ground  in  the  preface  to  his 
Oheb  Qer,      Wiesner  [Gib.  Jeruehal,  p.  5)  is  of  opinion 
thai   the  first  written  copy  of  the  Gemara  was  prepared 
about  two  centuries  after  K.  Ashi.      To  us   it  appears   that 
sound  common  sense  must  regard  it  as  impossible  that  so 
voluminous  a   work,  and  one,   too,  full  of  such  intricate 
controversies,  should  have  been  orally  arranged,  fixed, .and 
transmitted  with  perfect  accuracy  from  generation  to  gen- 
eration.    There  exists,  besides,  an  authentic  tradition  (2?. 
Bathra,  p.  157)  that  R.  Ashi  revised  and  somewhat  modi- 
fied the  tremors  in  a  second  edition,  as  Rabbi  had  done  in 
tin-  case  of  the  Mishna. 

The  Palestinian  Qemara  displays  far  greater  uniformity 
in  language,  style,  and  methods  than  the  Babylonian,  and 
this  leads  us  to  expect  less  difficulty  in  determining  the 
questions  of  its  authorship  and  the  date  of  its  completion; 
but  this  is  decidedly  not  the  ease.  Both  questions  are  in- 
volved  in  dense  obscurity,  and  the  light  of  scholarship  has 
hitherto  struggled  in  vain  to  pierce  it.  By  an  ancient 
tradition,  that  is  still  frequently  cited,  the  authorship  of  the 
Palestinian  Gemara  is  ascribed  to  R.  Jochanan  (end  of  the 
econd  century).  A  glance  at  any  page  of  this  (iemara  is 
Millii  i.nt  to  prove  the  incorrectness  of  this  tradition,  for 
everywhere  we  meet  the  names  of  Amoraim  who  flourished 
tint  mies  after  R.  Jochanan.  To  save  the  tradition,  some 
li.i'.r  interpreted  it  to  mean  that  Jochanan  made  a  begin- 
ning, laid  the  foundations  of  a  Geniara.  Fronkel  believes 
(  1/'  bo,  p.  48)  that  the  passage  cited  does  not  refer  to  Jo- 
chanan personally,  but  to  the  academy  of  Tiberias,  of  which 
he  was  the  founder.  But  this  is  a  mistake,  as  the  said  acad- 
emy had  undoubtedly  existed  and  attained  celebrity  long 
before  Jochanan.  The  probability  is,  that  the  tradition  we 
speak  of  referred  originally  to  the  form  of  the  Mishna  \\  hioh 
is  contained  in  the  Palestinian  Talmud  (and  which  fre- 
quently diverges  from  that  in  the  Babylonian  (iemara,  as  we 
nave  shown  above),  and  indicated  that  R.  Jochanan  was  the 
author  of  this  recension.  This  seems  to  be  its  true  purport, 
but  by  some  later  misunderstanding  this  tradition  was 
made  I  -  extend  to  the  Gemara  of  the  Palestinian  Talmud, 
lu  the  mean  time,  the  question  of  the  authorship  of  this 
Gemara  Is  at  present  involved  in  the  greatest  obscurity. 

The  same  uncertainty  prevails  with  regard  to  the  date 
of  it-  composition,  [saac  Alfossi,  the  celebrated  epitomist 
of  the  Babylonian  Talmud,  in  his  Halachoth  (end  of  the 
tract  Eritb.),  obviously  relying  on  the  received  opinion  of 
1>-  Jo  tthorship,  asserts  that  the  authors  of  the 
Babyl  oiac  l ra  were  already  acquainted  with  the  Ge- 
mara of  I'  I  during  the  whole  period  of  the 
M'd  11^'  \  i  I  to  hie  authority.  Prom  the  time 
that  critical  study  firsl  be  applied  to  the  texts, 
down  to  the  present,  this  subjt  t  has  been  carefully  inves- 
tigated, without,  bow  i ".  .■! .  -  m  .  definite  results  having  been 
thus  far  achieved.  Zun  b  \tlichen  VortrUge, 
eto.,  p-  53)  only  expresses  him  elf  guardedly  to  the  effect 
thai  the  Palestinian  Gemara  certain Pj  waa  not  edited  be- 
fore the  laal  third  of  the  fourth  century.  Jost  i  Uist<>r>i  <>/' 
Judaism,  u.  p.  L24)  declare  quit-  apodictically,  and  with- 
out a  shallow  of  proof,  that  ii  was   edit   d  barely  100  years 

after  the    oloso    of  the  .Mishna  :    and    In     even    commits    the 

absurditj  to  present  it  as  uncertain  (p.  201,  ftfr/.)  whether 

the  Palestinian  Gemara  may  not  have  I o  in  posed  in 

Ha  by  Ion.  There  are  more  thorough  and  thoughtful  schol- 
ars, like  Rapoport  (JBikkure  ha-Ittim,  1831,  p.  66)  and 
Chajoth   [Mebo,  p.  28  h),  who  agree  with  AKassi,  because 


they  thought  that  they  had  proved  that  the  Babylonian 
Gemara  presupposes  certain  portions  of  its  Palestinian 
rival,  and  has  even  occasionally  copied  directly  from  it. 
Krankel  {Mebo,  p.  48  b)  refutes  their  arguments,  but  eon- 
cedea  that  the  close  of  the  Palestinian  Gemara  preceded  that 
of  the  Gemara  of  Babylon  by  several  centuries.  Wiesner, 
on  the  contrary,  labors  to  prove  [Gib.  Jenuhal,  p.  7)  that 
the  Palestinian  (iemara  frequently  presupposes  the  Baby- 
lonian, and  places  the  date  of  its  compilation  several  cen- 
turies after  that  of  the  latter:  on  p.  52  he  assigns  to  its 
completion  even  so  late  a  period  as  that  between  760  and  900. 
Krochmal's  investigations  (in  Jeruehat,  habemtjah,  p.  30) 
lead  him  to  believe  that  the  close  of  the  Palestinian  Gemara 
w:i-  simultaneous  with  the  abolition  of  the  patriarchate  of 
Tiberias  in  the  last  quarter  of  the  fifth  century.  The  only 
conclusion  that  can  be  drawn  from  these  eontradictoi  y 
critical  researches  is,  that  the  date  of  the  composition  of 
the  Palestinian  (iemara  is  a  problem  which  is  still  unsolved. 

(/()  The  <  Condition  of  the  Text  of  the  G*  mo  raa. — We  should 
hardly  expect  to  find  the  text  of  so  comprehensive  a  work 
as  the  Babylonian  (iemara,  and  which  has  passed  through 
the  hands  of  so  many  copyists  and  compositors,  to  be  en- 
tirely correct.  The  most  loyal  intentions  and  attention 
would  not  prevent  the  creeping  in  of  errors  and  misappre- 
hensions. But  the  disfigurement  of  the  text  as  it  stands  is 
great  beyond  all  expectation — greater  than  in  the  case  of 
any  other  work  which  has  been  handed  down  to  us  from 
ancient  times.  In  numerous  instances  well-meaning  but 
incompetent  men  have  foisted  the  marginal  notes  of  some 
anonymous  writer  upon  the  text;  others,  no  doubt  from 
mere  inadvertence,  have  omitted  whole  sentences,  which, 
fortunately  for  us,  have  been  mi  part  discovered  in  the  wri- 
tings of  the  older  commentators  (see  Chajoth.  Mebo,  p.  25  i ; 
others,  again,  making  light  of  their  task,  have  confused 
names  and  things  in  such  fashion  that  the  Talmud  now 
abounds  in  contradictions  and  other  difficulties  which  have 
cost  its  learned  expounders  much  toil  and  trouble.  Nor 
has  the  number  of  those  self-conceited,  would-be  critics 
been  small  who  early  began  to  make  uncalled-for  changes 
in  the  text  to  suit  their  pleasure,  which  abuse  is  already 
complained  of  by  Hai  the  Gaon.  For  nearly  000  years  the 
ablest  commentators,  at  their  head  K.  ChanancI,  labored  to 
restore  the  tcxtto  at  least  approximate  correctness,  without 
any  permanent  success  ;  later  copyists  and  printers  caused 
ever-new  confusion.  Recently,  R.  Rabbinowicz  has  col- 
lated a  Munich  MS.  of  the  Talmud  of  the  year  1334  with  the 
standard  editions,  and  began  to  publish  the  oaria  lectiones 
in  his  valuable  work,  IHkduke  Sopherim.  The  astonishing 
number  of  these  oaria  lectiont  9  which  he  has  gathered  from 
a  single  .MS.  gives  us  some  faint  conception  of  the  wealth 
of  new  and  important  readings  which  we  might  expect  to 
find  were  we  fortunate  enough  to  possess  other  and  older 
MSS.  That  wc  have  them  not  is  due  to  the  bigotry  of  the 
mediaeval  popes,  who  often  consigned  whole  cartloads  of 
Talmud  MSS.  to  the  Barnes.  The  disordered  condition  of 
the  text,  bad  enough  in  itself,  was  still  more  complicated 
by  the  interference  of  pious  censors,  who  continued  to  pur- 
sue the  literature  of  the  dews  with  fanatical  hatred  down 
almost  to  the  present  time,  and  found  a  peculiar  pleasure 
in  venting  their  spite  upon  the  Talmud.  Ignorant  and 
over-zealous  as  most  of  them  were,  they  not  only  expunged 
the  lew  passages  that  refer  to  the  founder  of  Christianity, 
but  also  many  others  which  in  their  opinion  seemed  to  re- 
tlcet  upon  Christians  and  their  belief.  Such,  for  instance, 
as  treat  of  idolatry  and  idolaters,  or  make  nieiili<  n  of 
Babel,  Rome.  Greece,  the  Gentiles,  and  the  like,  were  looked 
upon  as  disguised  attacks  upon  Christianity,  and  merci- 
lessly cut.  out.  Suspicion  is  easily  aroused  in  the  minds 
of  the  ignorant,  and  in  the  case  of  the  Talmud  many  an  in- 
nocent paragraph  fell  a  prey  to  its  ravages.  .Matters  ar- 
ri\  'I  at  such  a  pass  that  even  Jewish  editors  and  proof- 
readers, in  fear  of  the  censor  and  of  the  frequent  accusations 
and  persecutions,  undertook  of  their  own  accord  to  suppress 
ami  erase  whatever  a  mournful  experience  had  taught 
them  was  liable  to  give  offence.  In  this  way  they  gome- 
times  changed  the  names  of  nations  and  of  sects  that  might 
possibly  be  suspected,  and  in  general  toned  down  any  too 
pointed  expressions.  There  is  a  single  exceedingly  rare 
edition  of  the  Talmud — and,  we  regret  to  say,  one  only — 
which  has  escaped  defacement  at  the  hands  of  the  censors, 
having  been  printed  in  Holland,  Fortunately,  the  most,  im- 
portant passages,  those  which  haveelsewhere  been  expunged 
Or  disfigured,  have  been  extracted  from  this  edition  and  pub- 
lished separately.  The  editors,  however,  were  deficient  in 
scholarship,  and  their  work  leaves  much  to  be  desired. 

Since  the  invention  of  printing  there  have  been  pub- 
lished forty-five  complete  editions  of  the  Talmud,  not  to 
apeak  of  hundreds  of  single  tracts,  of  which  certainly  no 
two  editions  arc  quite  alike.  T lie  complete  editions  arc  for 
the  most  part  in  twelve  folio  volumes.  (For  an  enumera- 
tion and  description  of  them  see  Rabbinowicz,  Dikduke 
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Sopkerim,  1S20,  p.  42.)  We  may  here  remurk  that  A.  Geiger 
{Pnalhumoua  Work*,  ii.  pp.  18  and  20)  assumes  two  differ- 
ent recensions  of  the  Babylonian  Gemara  to  hare  existed — 
the  one,  Oriental-Spanish,  represented  by  Maimonides ;  tho 
other,  Italian-French,  represented  by  Rashi,  the  text  we 
now  possess  being  derived  from  the  latter.  No  ei  tdenoe  is 
given  to  bear  out  this  assertion,  and  we  fear  it  would  be 
difficult  to  discover  any  valid  proof  in  its  favor. 

If  the  Babylonian  Gemara  has  been  unfortunate,  tin* 
Palestinian  has  fared  still  worse.  The  corruption  of  its 
text  is  visible  on  every  page.  It  has  been  less  aocessible 
to  censorial  interference,  and  has  suffered  less  from  mis- 
takes of  copyists:  for  during  a  long  period  it  remained  un- 
known, even  in  the  foremost  of  the  high  schools,  and  then, 
even  after  it  had  become  known,  was  barely  noticed,  much 
less  critically  studied,  by  scholars.  (See  Frankel,  Afebo,  p. 
132  b.)  The  great  source  of  injury  in  its  case  seems  to 
have  been,  first,  the  Byriao  idiom  in  which  it  is  written, 
and  which  few  of  its  readers  or  transcribers  were  capable 
of  understanding;  secondly,  the  want  of  proper  attention. 
Errors  and  arbitrary  alterations,  when  once  they  had  been 
introduced,  remained  tixed.  It  was  not  favored,  like  tho 
Babylonian  Gemara,  with  a  Chananel  or  one  like  him  to  un- 
dertake the  arduous  task  of  purifying  its  text.  As  a  further 
consequenco  of  this  deplorable  neglect,  the  text  was  open 
on  all  sides  to  the  inroads  of  incompetent  persons,  who 
freely  availed  themselves  of  its  unguarded  condition  to  in- 
terpolate at  pleasure.  That  the  Palestinian  Gemara  is  ac- 
tually full  of  spurious  passages,  especially  in  it-<  Hagadis- 
tic  portions,  has  not  escaped  the  notice  of  modern  critiOB. 
Wiesner  even  undertakes  to  say  (h't'b.  Jcrunlta/)  that  many 
passages  which  are  evidently  aimed  against  the  reputation 
of  the  great  bearers  of  Talmudic  tradition  were  surrep- 
titiously introduced  by  tho  Karaites,  whoso  chief  scat  was, 
as  wc  know,  in  Palestine.  (See  Geiger,  Zeitachrift,  viii.  p. 
221  sen.)  A  somewhat  disguised  passage  in  Tr.  Gitalin,  I'd 
chap.,  we  arc  inclined  to  think,  points  moro  directly  to 
Karaite  interference  with  the  text.  Two  Amoraim  aro  en- 
gaged in  discussion.  The  point  of  difference  between  them 
is  the  same  as  that  which  mainly  divides  the  sects  of  the 
Pharisees  and  Sadducccs  ;  the  coincidence,  however,  is  Dot 
referred  to.  In  the  end.  the  very  argument  which  in  the 
Babylonian  Gemara  {Soak  Ha-ShanaK,  13  a)  finally  disposes 
of  the  objections  of  the  Sadducees  is  here  triumphantly 
refuted.  The  point  in  dispute  relates  to  the  words  "  on  the 
morrow  after  the  sabbath" — the  day,  namely,  when,  ac- 
cording to  Lev.  xxiii.  11,  the  sheaf  of  first-fruits  is  offered 
by  the  priest,  and  the  people  are  thereupon  permitted  to 
partake  of  the  new  harvest.  The  Pharisees  interpret  the 
word  "sabbath"  here  in  the  general  sense  of  "day  of 
rest,"  and  explain  that  it  designates  the  first  day  of  tho 
feast  of  Passover.  The  Sadducees  retain  the  word  in  its 
ordinary  signification,  the  seventh  day  of  the  week.  Now, 
in  the  passage  of  the  Palestinian  Gemara  to  which  we  re- 
fer a  certain  R.  Bun  takes  occasion  to  quote  Josh.  v.  11, 
where  it  is  plainly  stated  that  the  people  partook  of  the 
new  harvest  on  the  day  after  the  Passover,  and  thus  to 
argue  by  implication,  though  ostensibly  in  connection  with 
another  subject,  in  defence  of  tho  Pharisaic  opinion.  In 
replying  to  him,  H.  Elasar  ingeniously  remarks  that  tho 
word  Peaaach,  where  it  occurs  in  the  Bible  without  further 
qualification,  does  not  at  all  refer  to  the  festival,  but  rather 
to  the  sacrifice  of  the  Passover,  which  is  offered  on  the  day 
before  the  Passover  feast.  He  proves  his  point  conclusive- 
ly by  quoting  Num.  xxxiii.  .3,  and  with  this  rebuttal  of  the 
Pharisaic  argument  the  discussion  closes  so  far  as  the  Pales- 
tinian Gemara  is  concerned.  As  a  point  of  curious  inter- 
est, wc  add  that  Aben  Esra,  in  his  notes  to  Lev.  xxiii.  11, 
speaking  in  the  name  of  a  certain  scholar  of  Rome,  details 
what  is  exactly  the  argument  of  R.  Bun,  just  mentioned  ; 
and  on  his  part  refutes  it  exactly  in  the  manner  of  K. 
Elasar.  Maimonidcs,  too,  though  he  was  thoroughly  versed 
in  the  Palestinian  Gemara,  and  frequently  adopted  its  de- 
oisions,  and  though  he  greatly  valued  Aben  Esra's  works, 
as  appears  from  one  of  his  letters*  yet  in  his  Miahne  T<>ytt 
{Tmidin,  vii.  11)  again  repeats  the  \  ersc  from  .l<»lnm  in 
reply  to  Sadducean  objeetions,  just  as  11.  Bun  and  tin 
"scholar  of- Rome"  had  done  before  him.  Maimonidcs 
seems  to  have  totally  overlooked  that  what  lie  considers 
nn  invincible  argument  had  already  been  successfully  00m- 
bated  both  in  the  Palestinian  Gemara  and  in  Aben  I 
commentary.  It  is  interesting  to  note  in  this  connection 
that  Juda 'ltosanis,  in  his  notes  to  the  Miahne  Turn  of 
Maimonidcs,  exclaims,  exultingly.  that  the  above 
ment  "is  original  on  tin-  part  of  Maimonides,  and  every 
way  worthy  of  his  fame."  while,  in  truth,  it  is  neither 
original  nor  tenable.  In  leaving  this  subject  we  ma)  re 
mark  that  R.Moses  of  Coucj  (  //""*•  of  Commandment*.  Mo, 

♦Perhaps  this  may  serve  as  an  additional  argument  to  p 

that,  the  above-mentioned  lettei  of  Maimonidea  fa  sj ia 

(See  Rosin,  Ethic  des  Maimonides,  p.  21,  n.  9.) 


199)  ascribes  the  argument  of  R.  Bun  and  of  the  u  scholar 
of  Rome  "  to  R.  Mesh  nil  am  ben  Calonymos,  At  the  family 
of  Calonymos  bad  originally  settled  in  Rome  (see  Rashi, 
notes  to  Tr.  Beza,p.  21  6),  and  during  several  gem  rations 
had  been  renowned  ho-  the  erudition  of  its  members,  and  as, 
moreover,  this  R.  Meshullara  flourished  but  a  short 
before  Aben  Esra  (see  W,  Ileidcnhcim.  Piutim  <m-i  Pai- 
tanim  s.  v.  MeahuUam),  it  is  safe  to  conclude  that  "the 
scholar  of  Rome"  and  R.  Mcshullam  CalonyiOOS  were 
identical  persons. 

(t)  The  Literature  of  the  Talmud*— For  fall  thirteen  cen- 
turies, with  ran'  exceptions  "i  local  and  temporary  charac- 
ter, Jewish  thought  moved  within  a  sphere  whose  centre  is 
the  Talmud.  What.  Scripture  says  oj  Israel  in  Egypt  is 
true  of  the  intellectual  activity  of  the  .lens  in  later  times  : 

the  more  it  was  oppressed  by  its  enemies,  the  more  fruitful 

did  it  become.  An  immense  literature  has  grown  out  of 
tho  Talmud.  A  bare  list  of  those  works  which  have  at 
various  times  been  published  would  alone  till  a  bulky  volume, 
basing   aside   the  far  greater   number  Of   those   that   have 

never  been  gi\  en  to  the  world,  and  all  those othen  thai  have 
perished  in  tin-  oourse  of  time.  Wo  shall  content  -on  i 
with  noting  merely  the  main  groups  to  H  Inch  the  rasl  mass 
of  writings  that  have  accumulated  up  to  the  present  day 
may  he  respectively  referred.  They  are — (lj  Epitomes 
(ffalachoth) ;  (2)  Commentaries,  primary  and  secondary; 
(3j  Novelise  (extended  disquisitions  on  Talmudic  topics); 
( 1 1  Digests  and  commentaries  on  them  :  (5)  Bonks  of  com- 
mandments (containing  the  Talmud  ie  ord  i  nances  in  peculiar 
arrangement)  ;  (0)  Questions  and  answers  :  (7)  Collections 
of  Ilagadas  and  their  commentaries;  (Si  Religious  dis- 
courses; (9)  Polemical  and  apologetic  writings ;  (10)  Lex- 
ioa  and  encyclopedias ,  (11)  Collections  of  proverbs;  (12) 
Bibliographical  works;  (13)  in  modern  times  also  m 
graphs  and  larger  treatises    of    a  scientific  character;     (II) 

Critical  investigations  in  various  directions,  'lids  great 
literature  is  written  mainly  in  Rabbinical  Hebrew,  but  a 
largo  number  of  works  have  appeared  iii  Arabic,  and  lat- 
terly in  almost  every  European  language.  The  German 
especially  has  during  the  last  half  century  been  employed 
by  scholars  of  the  first  rank  as  a  medium  of commumc 
the  results  of  their  labors. 

(/,-)  Some  Auxiliaries  to  the  Study  of  the  Talmud.  -The 
e posito  character  of  the  dialect  of  the  Babylonian  Ge- 
mara ami  the  manifold  corruption  of  its  toxt,  to  which  we 
have  frequently  referred  above,  render  the  work  of  prepar- 
ing a  Talmudical  grammar  unusually  difficult.  No  me 
has  hitherto  been  courageous  enough  to  attempt  the  t.i-k. 
and  almost1  all  the  researches  that  have  been  made  in  this 
direction  are  contained  in  stray  articles  dispersed  in  v:u  ions 
periodicals.      Of  separate  treatises  which  at  e  adapt  e  I   | 

needs  of  the  beginner  we  may  mention  —  A.  Geiger,  l.»hr- 
und  Leaebuch  :»>■  Sprache  </-■/■  Miacknah  (Breslau,  I 
L.  Dukes,  Sprache  aer  Miechnah  (Esslingen,  L845);  S.  l>. 
LuKzato,    tStementi  Orammaticali  del  Caldeo   /•'    i 
Dialetta  Talmndico  Babiloncee  (Padua,  1865);  J.  II   H 
Miahpat  Leshon  ha-Miahnah  (Vienna,   1867);  M.  J.  Lan- 
dau, Qeiet  mid  Sprache  der  ffebrUcr  nach  dem  tioeiteu  Tern- 
pelbati  (Prague,  L822)j   A. Stein,  Talmndieche  Termtnologit 
{Prague,  ISO*,*).     As  to  toxica,  we  are  more  favorablj  litu- 
ated.     They  are  the  following:  The  Aruch,  bj  R.  Nathan 
of  Rome.     This  work  received  at  a  later  time  some  addi- 
tions at  the  hands  id"  Benjamin  Musaphia,  and  in  modern 
times  it  has  been   again    edited,    somewhat    enlarged,   and 

supplied  with  definitions  in  German  by  M.  J.  Landau 
(Prague,  1619-24.  See  Rapoport's  Boholarly  and  compre- 
hensive review  of  Landau's  work  in  Biccmt  Ha-ItHm, 
L830).  Buxtorf,  hex.  Talmudicum.  This  lexicon  has  been 
latterly  reprinted,  with  numerous  corrections,  and  oon 
siderablj  enlarged  bj  i;.  Pi  oher  fLeipsic,  1875).  S.  and 
M.  Bondi,  Or  Eath  !l>  an,  1812);  .1.  Levi,  Chald&iache* 
Wdrterbuch  Uber  die  Targumim  undrinem  groetm  Theildes 
rabbiniechm  Schri/tthttm*  (Leipsio,  1867).  For  the  Pales- 
tinian Gemara,  excepting  only  what  is  eontaine  I  in  l 
kcl's  Afebo,  nothing  whatsoever  has  yet  been  done. 

(/)  General  Character  and  Importance  of  the  Talmud, — 
To  define  an  object  in  brief  and  wholly  adequate 

nclude  it-  entire  .-cope,  and  nothing  beyond,  is  a.-. 
knowlodged  to  be  among  the  most  difnoull  tasks  of  the 
scientific  investigator.    Where  the  object,  bj  thi 
plexit}   and  comprehensiveness  of  it-  nature, 
■  ■ : ..  p  ol    logical  definition,  we  are  frequently  compelled  to 

re   01  I     lo    s\  inbolieul    terms.      Thi      llS       ["  '"     ';    ■         0    *ll(' 

i  i  ol   the  Talmud.     Prom  early  times  it  has  been  known 

among    scholars   as    the    "Ocean    of  the  Talmud     '    and  the 

metaphor  does  indeed  express,  as  no  definition  could,  the 
distinctive  Features  of  thi    ■■  >rl  .    i  [igantio  in  proportions, 

■ ique  in  the  world's    literature.      1  bo  Talmud    I 

ocean,  vast   in  extent,  unfathomable  in  depth     no  ll 
depth  of  thought  than  -  i   sentimen!  and  soul.     Whatever 
streams   have  flown    from    the   fountain-head    of  Jowigh 
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thought  have  daring  many  centuries  mingled  their  waters 
with  this  ocean  I  to  in  srease  its  volume. 

Like  the  sen.  it  awarine  with  a  thousand  varied  forma  of 
l,h,.,  ;ini  on  Lulating  Burfaoe  new  aspects  of  cx- 

.,11.1  disappearing  in  endless 
i  i  natious  and  individuals  in 
■  en  able  relations,  from  the  cradle  to 
tl,,.  gra , , ,  j  ,  b  ire  ma  le  the  subject  of  minutest  discussion. 
Tin-  in  ■  at,  too,  which  encirolesand  pervades 

:  again  an  intensely  living  force.  The  Talmud 
iok,  no  mere  register  of  traditional  con- 
M  individual  scholars  or  Bchools,  but  it 
in  its  greater  part  the  very  life  of  the  debate. 
',.r  meel  with  no  long  speeches.  The  arguments  are 
impact  as  they  are  weighty;  they  follow  blow  with 
.  there  is  an  intellectual  battle,  a  continued  attack 
an  l  repulse!  a  persistent  struggle  for  victory  in  the  realm 
of  ideas.  Besides  all  this,  there  is  another  particular  in 
which  the  Talmud  resembles  the  ocean,  to  which  it  has 
been  compared,  though  the  men  who  originated  the  eoin- 
paris  'ii  would  hardly  have  admitted  its  application  in  such 
a  sense,  fnnumerable  pearls  and  much  priceless  treasure  is 
hidden  in  it<  depths,  but  it  also  covers  much  that  is  lifeless, 
:iu  I  occasionally  casts  up  putrid  aud  refuse  matter.  The 
Talmud  is  the  mirror  of  its  age,  and  the  men  of  the  Tal- 
mud, however  exalted  they  may  have  been  in  intellect  and 
character,  were  none  the  less  children  of  their  age,  and  they 
cannot  he  expected  to  he  altogether  free  from  its  influence. 

He  who  would  navigate  securely  this  sea  of  the  Talmud 
must  he  familiar  with  the  compass  and  the  rudder;  i,  e. 
he  must  be  intimately  acquainted  with  its  language  and 
modes  of  thought  and  of  discussion.  And  even  when  one 
is  provided  with  all  this  apparatus,  it  requires  prolonged 
practice  under  theeyeof  an  experienced  master  to  meet 
with  success.  Many  have  ventured  upon  this  Talmudic  sea, 
and  were  shipwrecked  on  treacherous  shoals.  Many  of  the 
best  and  most  faithful  of  Christian  scholars  have  attempted 
the  Study  of  the  Talmud,  and  have  given  it  up  in  course 
of  time  on  account  of  the  insurmountable  difficulties  which 
seemed  to  bar  their  progress.  Others,  deceiving  themselves, 
proceeded  some  distance,  came  hack  reporting  marvellous 
discoveries,  and  covered  themselves  with  ridicule.  But  he 
who  sets  out  upon  the  Talmud  ocean  fully  equipped,  thor- 
oughly trained,  and  with  experience  to  guide  him  need  not 
fear  the  dangers  of  the  voyage,  and  will  return  in  the  end 
with  many  precious  stores  of  valuable  knowledge.  Let  us 
take  a  general  survey  of  the  treasures  hidden  in  the  Tal- 
mud. 

(m)  Science, — The  religion  of  Judaism  has  in  the  course 
of  time  become  a  religion  of  life  in  the  most  comprehensive 
sense  of  the  word  :  it  accompanies  its  adherent  from  the 
cradle  to  the  grave  in  all  his  doings,  prescribes  observances 
for  every  possible  situation  in  health  and  disease,  for  every 
class  of  society,  for  occurrences  of  every  kind,  and  in  this 
manner  its  ceremonial  forms  surround  not  only  man,  his 
inner  emotions  and  his  outer  development,  but  also  the 
whole  actual  world  around  him.  The  Talmud,  therefore, 
whose  very  object  it  was  to  develop  religion  to  that  extent 
and  culmination,  had  not  rarely,  in  its  llalaehic  part,  to 
touch  and  treat  of  questions  of  general  science,  and  hence 
it  affords  us  an  insight  into  the  state  of  a  number  of  scien- 
tific  pursuits  of  the  men  of  that  time.  The  Hagada  offers 
further  scientific  material  in  abundance,  with  which  the 
Halacha  has  nothing  to  do.  The  following  branches  of 
knowledge  are  amply  represented,  and  sometimes  treated 
of  at  length,  in  the  Talmud: 

(1)  Mathematics. — Apart  from  scattered  allusions,  entire 
chapters  of  several  tractates  are  devoted  to  it  for  the  pur- 
pose of  fixing  various  religious  observances.  (For  writings 
on  mathematical  subjects  in  the  Talmud  see  Steinschneider, 
Ha-Maskir,  is;;,,  p.  128.) 

i !_'  |  .!/•  dieiiu  .  which  is  treated  of  in  numerous  places  in 
the  Talmud,  but  until  now  no  one  possessed  of  the  necessary 
knowledge  has  arisen  to  collect  all  this  information  and  to 
display  it  for  the  benefit  of  science.  A  scanty  beginning 
has  been  made  by  .1.  W  under  bar  in  Biblisch-talmudische 
Medicin  [Riga  and  Leipsic,  1850).  See  also  S.  Cohn,  De 
Medii  mo*  Talm.  (  Breslau,  1S4G). 

(3)  Botany.— -This  is  represented  in  great  abundance  in 
the  Talmud— -in  the  tracl  Kitajim  alone  53  speoies  of  plants 
are  mentioned — but  this  held  still  lies  entirely  fallow,  and 
has  not  yet  attracted  the  attention  of  scientific  workers. 

ill  Zoology. —  It  has  been  treated  by  L.  Lewysohn  in 
Zoologie  des  Talmud  (  IS58). 

(5)  Astronomy. — In  addition  to  scattered  notices  on  the 
subject,  it  is  specially  discussed  in  the  tractate  Bosh  Ha- 
Shanah  in  its  relation  to  fixing  the  new  moon. 

(fi)   Technology. 

(7)  Law. — In  this  direction  the  Talmud  offers  vast  mate- 
rial, which  lias  long  since  attracted  the  attention  of  the 
learned  and  given  rise  to  numerous  valuable  monographs. 


Themostthoroughand  reliable  contributions  hwe  naturally 
been  furnished  by  Jewish  scholars  of  modern  times.  We  men- 
tion Frankel,  Oer  Gerichtl,  Beweis  naeh  mosaiach-talmud- 
.->  Heehte  (Berlin,  1810) ;  idem,  Zur  Kenntnvm  des  roo- 
saisch-tatmudtschen  Criminal-  undOioilrechts{  Berlin.  1860) : 
idem,  Gmndlinien  tie?  mosaisch-talmudischen  Ekereehts 
(Breslau,  I860);  11.  Passel,  Das  mtisaisch-rabbittische  Ge~ 
ricktsvcr/ahrcii  in  cicHrechtlichen  Sacheu  (Gross  Kanizsa, 
1859);  Bodenheimer,  Das  Testament;  M.  Duschak,  V'ih 
mosaiech-talmudisohe  Strafrecht  (Wien,  1809);  Mayer,  Vic 
Rechte  der  Israeliten,  Atkener  und  RSmer  (Leipsic). 

(8)  History. — For  this  the  Talmud  is  a  prolific  mine,  a 
treasury  of  traditions,  a  collection  of  decisions  and  institu- 
tions, products  of  the  labor  of  the  Jewish  mind  during 
a  period  of  1000  years;  it,  and  it  alone,  offers  us  the 
means  to  follow  and  to  understand  the  religious  forma- 
tion, the  growth,  and  the  entire  course  of  the  develop- 
ment of  Judaism  from  the  close  of  the  Bible  to  the  close 
of  the  Babylonian  tiemara;  and  not,  only  the  history  of 
the  religion  of  the  Jews,  but  also  that  of  their  culture 
and  civilization  in  general,  in  various  countries  and  at 
various  times,  is  lighted  up  in  numerous  directions  by 
data  contained  in  the  Talmud.  Much  information  may 
also  be  derived  from  it  toward  completing  our  historical 
knowledge  of  those  nations  with  which  the  Palestinian  and 
Babylonian  Jews  of  that  time  came  into  contact.  The  Tal- 
mud offers  generous  archaeological  material  which  awaits 
research  and  publication.  The  Talmud  is  especially  im- 
portant to  a  proper  understanding  of  original  Christianity, 
on  which  so  much  has  lately  been  written.  Many  legends 
and  sayings  in  the  New  Testament,  as  in  the  Koran,  have 
their  source  in  the  Talmud.  It  alone  presents  the  Jewish 
sects,  with  which  Jesus  was  in  frequent  intercourse,  in  their 
proper  light.  But,  even  apart  from  this,  the  whole  ground 
from  which  Christianity  originally  grew  is  Jewish  ground, 
and  the  spirit  of  the  time  which  assisted  at  its  birth  was 
the  spirit  which  at  that  time  animated  and  ruled  Jewish 
life,  and  which  is  reflected  in  the  pages  of  the  Talmud.  It 
is  also  certain  that  essential  germs  of  Christianity  arc  to 
be  sought  for  in  the  philosophy  of  the  Alexandrian  Jews, 
which  again  cannot  be  completely  understood  without  a 
knowledge  of  its  connection  with  the  Jewish  views  that 
prevailed  at  the  time  in  Palestine,  and  to  which  the  Tal- 
mud furnishes  the  key. 

(9)  Geography. — As  may  be  expected  from  a  work  that 
contains  such  rich  historical  materials,  the  Talmud  also 
furnishes  geographical  information  of  Palestine,  Syria, 
Babylonia,  and  other  countries  in  great  abundance  and  of 
decided  value  to  science — a  fact  that  has  long  been  known, 
but  has  been  almost  neglected.  (Comp.  Zunz,  (itnamntelte 
Schriften,  i.  p.  152-154. )*  It  is  only  recently  that  a  work 
has  at  last  appeared  in  which  the  vastly  scattered  material 
has  been  collected,  sifted,  and  treated  with  masterly  ability  ; 
it  is  Adolph  Neubauer's  La  Olographic  tin  Talmud  (Paris, 
1868),  which  received  the  prize  of  the  French  Aeademie  des 
Inscriptions. 

(10)  Pedagogies. — Among  all  the  nations  of  the  earth,  the 
education  of  youth  dates  hack  farthest  and  was  most  uni- 
versal among  the  Jews.  Even  before  the  destruction  of  tho 
temple  in  Jerusalem,  elementary  schools  for  children  and 
higher  schools  for  adults  existed  all  over  Palestine.  It  fol- 
lows, therefore,  almost  as  a  matter  of  course,  that  the  Tal- 
mud has  preserved  many  savings  and  precepts  on  the  sub- 
jects of  schools  and  instruction.  They  have  been  collected 
and  published  bv  S.  Marcus,  Zur  SckulpUdagogik  tics  'Tal- 
mud (Berlin,  1866). 

(n)  EthicH. — With  the  consideration  of  the  ethical  sig- 
nificance of  the  Talmud  we  approach  the  highest  level,  the 
crowning  portion  of  the  whole  work.  Not  but  that  we 
meet  with  passages  that  must  be  rejected  by  a  pure  moral- 
ity ;  prevailing  views  and  embittering  experiences  have 
certainly  exercised  a  disturbing  influence  on  the  ethical 
views  of  various  spiritual  heroes  of  the  Talmud  ;  but  these 
are  isolated  phenomena,  and  disappear,  compared  with  the 
moral  elevation  and  purity  of  the  overwhelming  majority 
of  the  men  of  the  Talmud,  and  compared  with  the  spirit 
that  animates  the  work  as  a  whole.  What  is  laid  down  as 
the  moral  law  in  the  Talmud  can  still  defy  scrutiny  at  the 
present  day:  and  the  very  numerous  examples  of  high 
moral  views  and  actions  on  the  part  of  Talmudists  are 
such  as  cannot  be  found  in  any  work  of  antiquity,  and 
must  still  excite  the  admiration  of  the  reader  of  the  present 
day,  in  spite  of  the  ceremonial  fetters  which  they  bore,  and 
in  spite  of  the  occasional  narrowness  of  their  point  of 
view.  Certainly,  in  former  times  there  was  no  want  of 
accusations  against  the  ethics  of  the  Talmud,  but  they  pro- 
ceeded from  persons  who  knew  them  only  from  hearsay,  or 

♦Even  the  many  scholars  who  have  occupied  themselves  with 
the  geography  of  Palestine  alone,  with  the  exception  of  Munk 
and  Schwarz,  did  not  avail  themselves  of  the  great  resources  of 
the  Talmud  in  this  direction. 


TALPA— TAMARISK. 


719 


who  garbled  them  intentionally  to  serve  their  malicious 
purposes.  Men  acquainted  with  its  contents,  and  free 
from  prejudice,  suoh  as  Reuchlin  and  his  associate?,  (fere 
ever  its  strenuous  defenders;  scholars  of  the  fir.st  order, 
such  as  Buxtorf  (in  Florilegium  Hebraicum),  Herder,  and 
a  host  of  German  authors,  have  endeavored  to  garner  from 
the  overflowing  stoic  of  Talmudic  legends,  savings,  and 
proverbs  the  grains  of  gold,  and  to  offer  them  to  the  read- 
ing public  as  elements  of  culture.  To  characterize  the 
moral  height  on  which  the  Talmud  stands,  it  is  sufficient 

to  point  to  the  single  sentence,  "  Tho  pious  of  all  rial ■ 

participate  in  the  bliss  eternal,"  in  which  the  central  idea 
of  religion  is  pointed  out  as  resting  not  on  holier,  not  on 
ceremonial  observances,  but  on  morality  alone.  But  there 
is  a  still  more  speaking  and  conclusive  witness  to  this  fad 
— the  Jewish  people.  The  long  centuries  of  the  Middle 
Ages  did  all  that  was  possible  to  break  down  the  spirit, 
and  the  moral  strength  of  this  people,  to  degrade  it  intel- 
lectually, morally,  and  in  its  emotional  life  to  the  lowest 
level.  They  have  not  succeeded;  it  was  saved  by  the  Tal- 
mud, which  was  almost  their  exclusive  means  of  vulture, 
which  furnished  them  with  light  in  their  darkness,  and 
whose  spirit  passed  over  to  them  and  became  part  of  their 
own. 

We  close  this  article  with  the  words  of  Buxtorf  (dedica- 
tion of  his  Lexicon):  "The  Talmud  contains  many  legal, 
medical,  physical,  ethical,  political,  astronomical,  and 
other  excellent  documents  of  sciences,  which  admirably 
commend  the  history  of  that  nation  and  time;  it  contains 
also  lnminous  decisions  of  antiquity ;  excellent  sayings; 
deep  thoughts,  full  of  grace  and  sense;  and  numerous  ex- 
pressions which  make  the  reader  not  only  better,  but  also 
more  wise  and  learned,  and  which,  like  unto  flashing  jewels, 
grace  the  Hebrew  speech  not  less  than  all  those  Greek  ami 
Roman  phrases  adorn  their  languages."    Samuel  Adler. 

Talpa.     See  Talpid.-e. 

Talp'idrc  [from  Talpa — the  Latin  name  of  the  mole — 
the  typical  genus],  a  family  of  mammals  of  the  order  In- 
sectivora,  generally  understood  to  embrace  two  quite  dis- 
tinct types;  (1)  the  moles,  and  (2)  the  desmans,  or  shrew- 
like  animals.  Contrasted  with  the  Soricidre  (their  nearest 
relatives),  they  present  the  following  characters  :  The  ears 
are  rudimentary,  and  the  eyes  very  small;  the  skull  is 
nearly  smooth,  and  the  posterior  ridges  are  obsolete  :  the 
foramen  magnum  is  oblong,  and  inclined  far  forward  below  ; 
there  are  no  distinct  postglenoid  processes;  the  tympanic 
elements  form  auditory  bulla1 ;  the  infraorbital  canals  are 
extensive  transverse  apertures  arched  over  by  very  narrow 
osseous  bars  ;  the  zygomatic  arches  are  slender  rods  ;  tho 
lower  jaw  has  erect  ascending  rami  destitute  of  cavities  at 
the  bottom  of  the  coronoid  processes  (as  arc  developed  in 
Soricidre);  the  teeth  are  in  number  M.  \,  P.  M.  ^zf ,  C.  \, 
I.fZijX2,  and  also  diversiform  in  development;  in  tho 
upper  jaw  the  true  molars  mostly  (t.  c.  M.  1  and  M.  2)  have 
each  tour  primary  external  and  two  primary  and  more  ele- 
vated internal  cusps  (the  outer  and  inner  connected  together 
by  oblique  ridges,  and  thus  circumscribing  two  triangular 
areas  pointed  inward),  and  an  internal  ledge  bearing  a 
cusp  along  its  inner  wall,  but  no  secondary  lower  ledge 
behind  t he  principal  internal  one;  in  the  lower  jaw  the 
true  molars  have  each  two  primary  external  cusps  (anterior 
and  posterior),  and  three  primary  internal  ones  (anterior, 
antero-median,  ami  posterior),  connecting,  and  by  their 
union  circumscribing,  triangular  areas ;  the  other  teeth 
vary  much  in  the  several  groups  ;  the  vertebral  are  cha- 
racteristic in  that  the  cervical  have  no  hypapophyses,  and 
the  dorsal  and  lumbar  no  hyperapophyses;  the  sternum 
has  abroad  and  keeled  manubrium;  the  anterior  members 
are  generally  developed  more  than  the  posterior  (in  the 
Talpinsa  much  more  so  ;  in  the  Myogalinse,  little  i ;  the  carpi 
are  more  or  less  enlarged,  and  have  at  least  each  an  addi- 
tional ossicle  developed  as  an  os  intermedium  ;  the  scapula1 
are  long  and  narrow.  Such  aro  the  characters  shared  in 
common  by  all  the  members  of  the  family.  These,  how- 
ever, ditfer  greatly  in  external  appearance  as  well  as  ,,-tc 
ologieal  modifications,  and  have  been  therefore  segregate  I 
into  two  sub-families — (1)  Tslpinm,  and  (2|  Myogalinse. 
(1)  The  Talpinse  include  the  moles,  and  have.  all.  the 
form  familiar  in  connection  with  the  common  species — i.  <\ 
the  body  is  large  anil  suboyiindrical,  the  neck  short,  and 
the  fore  limbs  short  and  very  wide,  and  eminently  adapted 
for  digging;  the  skull  is  inflated  at  the  ptengnid  ivci,,n  , 
and  has  no  distinct  pterygoid  fossa1:  the  lower  jaw  is  con- 
tracted under  the  ascending  rami  ;  the  incisor  teeth  are  in 
good  number  (3i2);  the  sternum  has  a  very  elongated 
manubrium  :  the  clavicles  arc  short  and  broad,  the  humet  i 
broad,  and  enlarged  at  their  angle-':  and  the  oarpj  have 
each  an  enlarged,  sickle-shaped  bone.  (2)  The  Myogti 
lime  are  in  external  appearance  considerably  like  the 
shrews  or  long-snouted  mice;  the  skull  is  not  inflated   -,i 


the  pterygoid  regions,  and  has  distinct  pterygoid  1 

the  lower  j:m  is  extended  below  under  tho  ae  endii 

the  incisor  teeth  arc  in  reduced  number  1 3  or  });  the  stcr- 

num  has  a  manubrium  of  lerate  Bize;  the  i  i.  . 

elongated;  the  humeri  sub  cylindrical :  and  the  carpi  have 
no  si.klc  shaped  bones.  The  family  is  entirely  confined 
to  the  northern  hemisphere,  the  so  called  golden  moles  ,,f 
Ifriea  (Chrysoehloridie)  belonging  to  a  very  different 
group,  and  each  great  region  i-  characterized  hv  pecu- 
liar tonus,  lie  ill,,  moles,  the  typical  species  (forming 
the  group  Talpa1.  distinguishable  by  denial  characters)  are 
represented  bj  five  gi  ne  o  in  Europe  and  Eastern  I 
and  aberrant  groups  (Cordylurae  and  Scalopes)  are  ex- 
emplified by  Hirer  genera  in  North  America-  viz,  C 
h,,-, i,    Scalopes,  and   Scapanue.     Of  the  Myogalinse,  one 

genus  {Desman  or  Myogale)  h   represe I   bj    ipeciee   in 

certain  parts  of  Europe  (t.  g.  Pj  rem  i  - 1  and   Vsia  ;  another 

(  Uropsihu)  is  peculiar  to  Southern  Chii Thibet,  and  a 

third  ( Urotrichtu)  has  species  in  Japanand  America  W,  of 
the  Rocky  Mountains.     The  moles,  as  is  generally  known, 

arc  expert  diggers,  and  lead  chiefly  i lerground  life, 

burrowing  with  great  vigor  and  rapidity  in  search  of 
worms,  which  are  their  ordinary  prey,  and  forming  long 
ways  in  the  earth.      They  also  make    undei    ground  and 

under  hillocks  their  ,1 iciles,  or  so-called  fortresses,  and 

(at  least  in  case  of  the  European  species  i  form  two  circular 
galleries  (an  upper,  smaller,  and  lower,  larger  .  with 
radiating    and   transversely  communicating    outlets    and 

inlets,  and   in   the  centre  of  all 1  communicating  with 

the  upper  circular  gallery,  is  the  abode  of  tho  animal, 
which  also  has  a  communication  from  beneath  with  the 
highway.  They  are  very  voracious  in  appetite,  and  arc 
rather  beneficial  than  injurious  to  farmers.   The  M  yogalinaa 

(or  at  least  the  typical  species  i  an-  aquatic  animals, I 

depend  chiefly  on  water-insects  and  mollusks,  as  well  as 
frogs  and  fishes,  for  their  food.  They  have  well  del  I  loped 
musk-glands,  and  the  large  species  are  sometimes  called 
musk-rats,  hut  are  by  no  means  to  he  confounded  with 
the  musk-rat  of  the  U.  S.,  which  belongs  to  the  family 
Muridae.  Theodore  Sill.  ' 

Talpintt.     See  Talpid*. 

Ta'ma,  county  of  Central  Iowa,  intersected  by  Iowa 
River  and  Chicago  and  North-western  R.  R.;  surface  un- 
dulating and  well  timbered,  with  good  water-power;  soil 
fertile.  There  are  manufactories  of  cat -riages,  saddlery, 
furniture,  lime,  marble,  and  flouring  products,  .-staples, 
wheat,  Indian  corn,  oats,  wool,  and  live-stock.  Cop.  To- 
ledo.    Area,  720  sq.  m.     P.  16,131. 

Tama,  v.  of  Otter  Creek  tp.,  Tama  co..  la.     P.  1161. 

Tama  City,  p. -v.,  Tama  CO.,  In.,  on  Chicago  and 
North-western  R.  R.,  near  the  centre  of  the  State,  has  :; 
churches,  2  school-houses,  2  hanks,  2  new -papers,  tine 
water-power,  ,'i  hotels,  1  foundry,  plough  and  nutter-tub 
factories,  2  flouring  and  .'!  saw  mills,  a  Bash  and  blin  I 
tory,  1  pump  and  2  broom  factories,  and  a  park.  P.  about 
500.  P.  .1.  M.  WoNSBR,  En.  "  Hi  ii  mil" 

Taman'dua,  a  corruption  of  the  name  applied  among 
Brazilian  aborigines  to  a  species  of  ant  eater  (family 
Myrmecophagidse),  distinguished  by  it-  arboreal  habits, 
long  and  prehensile  tail,  and  the  development  of  five  lei  Mi 
in  the  upper  and  four  in  the  lower  jaw  on  each  aide;  tho 
hair  is  short;  the  color  of  the  head,  shoulders,  foro  limbs, 
hind    limbs   outside,  and  tail   along  the   mi, 1,11c  is  white:    a 

stripe  from  each  side  of  the  neck  over  tho  shoulder  ami 
remaining    part    Mack.     The   native    name   has   been   flc- 
cepted  as  a  generic  term,  and  tho  specie-  i-  now  known 
as     Tamandua     bivitlata     (Craw.        S,-    MvRMECOPHAG 
PDAS.)  TnEODORE  Cll  I  . 

Tama'qaa,  p.-v.,  Schuylkill  tp.,  Sohuylklll  ,,,..  Pa., 
on  Catawissa  ft.  R.,  and  at  the  terminus  of  several  other 

ruilwa\-.  in  the    luid-l  of  a    mining    di8triCt,  and  will n 

siderable  lufactures.    There  is  a  national  bank,  a  state 

bank,  a  daily  ami  a  weekly  new-paper.      P.  5960, 

Tamarack.    See  Hackmatack  and  Larch. 

Tnin'aiiii.  a  name  -, onetimes  applied  I"  spcciei  of  the 
monkey  family,  Midid  i:  (which  see), 
Tain  'a ri nil  [Arab,  tamar,  a  "palm,"  and  Hindi,  "In 

dim,"  hence  "  Indian  palm  or  date"],  a  beautiful   Ii 

u, in, ui-   dec,    Vx,,,nn'iiifn*    iWica,  from    Suillum    \      i   and 

Africa,  now  naturalized  in  most  warm  region        N  -    pods 
in    filled  with  a  pleasant   s.oir  pulp.     This  pulp  is  pre- 
-ericii  with  sugar,  and  i-  used  for  making  a  drink  for  fever 
patient  -.  etc.     The  wood  is  i  ory  loud  and  hat 
Tnin'arisk  |I,nt.  rnmart'tciit,  lamarix,  diminutive  of 

Arab.  Iiimnr.  "  palm  "1.  a    iiilne    applied    I"    the    H'C-    and 

hrubs  of  the  ..id, ii    i  i  They  belong  to  the 

gonera  Tatnarix,  .>/.,  -  i,  and  '  r*o«ni«.  They  are 
found  in  the  northern  half  of  the  eastern  homisphe  ■  ,  nl\. 
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and  abound  in  the  desert  regions  and  in  the  Mediterranean 
i  ipoi  i  ies,  and  Borne  3  ield  not- 

I  of  manna. 
Tamaroa,  p.  v.  and  tp.,  Perry  00.,  [11.,  on  Illinois  C<  a 

tral  K.  K..  baa  I  bank  and  l  newspaper.     P.  937. 

Tamaali'paSj  Btate  of  the  Mexican  confederation, 
bounded  ""'  E.  bythe  Gulf  of  Mexico.   Area, 

m.     I'.  los.rrs,  mostly  mestizoes.     The  c  last 
]-,„,[  1   from  the  sea  bj   :>   bell  of 

,..[  the  ground  rises  and  becomi      b ■■ 
inous.      In  the  coast-land    the  climate   is 
tlthy;  in  the  more  elei  ated  parts  it  ie  tern- 
I  healthy.     All  cereals,  fruits,  and  vegetables  of 
the  1  0 mp orate  cones  are  grown,  immense  herds 

tie  are  fed  on  the  extensive  pastures,  and  many  horses, 
mules,  sheop,  and  goats  are  reared.  The  mineral  wealth 
of  the  country  i;  considerable,  but  of  the  thirty  mines  of 
gold,  silver,  and  copper  which  formerly  were  worked,  only 
four  are  worked  at  present,  the  rich  resources  of  the  state  be- 
ing verj  little  developed  on  account  of  the  thin  population. 
Muoh  salt  is  manufactured  along  the  coast.    Cap.  Victoria. 

Tambourine'  [Fr.  tambouriii],  a  musical  instrument 
resembling  a  drum,  consisting  of  a  wooden  or  metallic  hoop 
over  which  0  parchment  is  stretched,  and  furnished  with 
a  set  of  bells j  is  heM  in  either  hand,  and  beaten  with  the 
knuckles  or  fingers  of  the  other  hand,  or  sometimes  also 
with  the  elbow.  Tt  has  been  in  use  from  time  immemorial 
in  tli-  ovinces  of  Spain  and  in  the  ret  i red  regions 

of  Italy,  especially-  in  the  Abruzzi,  and  is  chiefly  known 
from  its  employment  by  gypsies  and  wandering  musicians, 
being  a  favorite  instrument  for  accompanying  their  dances. 

Tambov',  government  of  European  Russia,  in  the 
south-eastern  part  of  the  country,  on  the  I  >ka.  Area,  25,5 l- 
sq.  m.  P.  2,150,971.  Here  arc  found  large  forests  yield- 
ing line  timber  and  excellent  pasturage.  Woollen  fabrics, 
tallow,  and  spirits  arc  largely  manufactured. 

Tambov,  town  of  European  Russia,  capital  of  the 
govern  men  t  of  Tambov,  on  the  Zua,  was  founded  in  1636, 
an  1  is  Well  built,  though  most  of  its  houses  are  of  wood. 
It  bas  a  college,  an  ecclesiastical  seminary,  a  high  school 
for  ladies.  :i  military  academy,  and  several  other  educa- 
tional institutions,  and  it  manufactures  woollen  cloth,  tal- 
tow,  spirit-,  etc.,  and  has  an  active  trade.      P.  28,617. 

Tainbiii'i'ni  (Pietro),  b.  at  Brescia  in  1737;  studied 
theology,  and  was  appointed  director  of  the  Irish  college 
at  Rome  in  1 772,  direr' tor  of  the  tiermano- Hungarian 
college  at  Pavia  in  1772.  professor  of  ethics  and  inter- 
national law  at  the  university  of  that  city  in  1707,  and 
dean  of  tin'  faculty  of  law  in  1818.  D.  at  Pavia  in  1827. 
Rewrote  Idea  delta  Santa  Sede  (1784),  Tntroduzione  alio 
Studio  delta  Filosofia  (1707),  Lezioni  di  Filosofia  morale 
[i  vols.,  1806-12),  Memento  Juris  Natures  (1815),  Genni 
si, tin  Perfettibilita  dell'  Umana  Famiglia  (1823). 

Tamativr',  city  of  Madagascar  (which  see). 

Tame  Animals,  Law  as  to.  The  common  law  has 
always  made  a  broad  distinction  between  wild  and  tame 
animals.  The  former  can  be  the  objects  of  property  only 
while  they  arc  in  the  actual  possession  of  the  party  ex- 
ercising dominion  over  them.  Complete  property,  as  in 
respect  to  any  other  chattels,  may  be  had  in  animals  per- 
fectly tamed  and  domesticate  1,  and  u^t:d  for  burden,  food. 
Or  husbandry,  such  as  horses,  cattle,  sheep,  and  the  like: 
while  an  inferior  or  more  limited  property  may  be  had  in 
those  others,  which,  though  partly  domesticated,  never 
wlndly  lose  their  wild  nature  and  instincts,  such  as  dogs 
m  i  cats.  The  following  special  rules  have  been  applied 
to  all  tame  and  domesticated  animals — in  addition  to  those 
which  include  them  and  all  other  kinds  of  chattels — be- 
cause thej  possess  the  power  of  locomotion,  and  of  acting 
within  a  a  rtoin   1  ording  to  the  guidance  of  their 

«»nn  wills  or  instincts.  From  a  very  ancient  period  the 
common  law  provided  for  the  seizure  and  impounding  of 
cattle  found  wrongfully  straying  upon  the  lands  of  another, 
and  for  their  release  and  surrender  to  their  owner  upon  his 
making  an  application  in  a  proper  form,  and  his  paying 
the  damage  clone  <■■.  the  estraya  to  the  erops,  etc.  of  the 
landed  proprietor.  This  common-law  doctrine  of  "estrays" 
has  been  reduced  to  a  statutory  form  in  most  of  the  American 
States,  while  in  some  of  them  the  injured  proprietor  has 
1  n  clothed  with  powers  far  in  excess  of  those  conferred 
by  the  common  law.  This  latter  form  of  legislation  has 
been  sustained  or  condemned  in  different  States  according 
as  it  has  been  held  to  fall  within  or  to  transgress  the  con- 
stitutional provisions  which  protect  the  rights  of  property 
by  forbidding  summary  proceedings  which  \  iolate  the  "due 
process  of  law."  The  doctrine  also  prevails  throughout  the 
I*.  S.  and  England  that  the  owner  of  a  vicious  animal  is 
liable  for  tin-  damages  done  by  tt,  either  to  the  person  or 
property  of  another;  but  in  order  that  such  liability  may 


arise,  the  owner  must  have  a  previous  knowledge  of  the 
vicious  habit  or  propensity  which  was  the  immediate  cause 
of  the  injury  :  and  tiii-  knowledge  may  be  proved  by  direct 
or  by  presumptive  evidence.  In  many  of  the  States  spe- 
cial legislation  has  recently  provided  for  the  punishment 
of  cruelty  to  animals,  whether  perpetrated  by  their  owners 
or  by  others.  John  Norton  Pomerot, 

Tamerlane.    Sec  Timttr. 

Tamil',  its  Language  and  Literature,  Tamil 
is  one  of  the  most  highly  cultivated,  ancient,  logical,  exact, 
and  generally  interesting  languages  of  India.  Consider- 
able attention  must  be  devoted  to  it.  as  it  is  the  queen  of 
Dravidian  tongues,  much  in  the  same  way  as  Sanskrit  is 
the  king  of  the  Aryan  dialects.  In  connection  with  this 
article  the  reader  should  consult  the  2d  ed.  of  the  Com- 
parative Grammar  of  the  Drauidian  Languages,  by  the 
Rev.  R.  Caldwell,  !).']>.,  LL.D..  etc.;  Dr.  Caldwell  On  the 
Substitution  of  the  Roman  for  the  Indian  Characters 
{Madras  Journal  of  Literaturet  1858-69)  j  Dr.  Bower,  on 
Tamil  Language  and  Literature  ( ( 'atcutta  Review,  vol. 
xxv.)  j  Lecture  on  Auveiyar,  a  Tamil  Female  Poet,  by  the 
same  author;  Sir  George  Campbell's  Ethnology  of  India 
(Journal  of  the  Bengal  Asiatic  Society,  vol.  xxxv.)f  and  his 
Specimens  of  the  Languages  of  India  (Calcutta,  1874) ; 
Kasi  Chetty's  Tamil  Plutarch  (Jaffna,  Ceylon,  1859)j  Mr. 
Govor'a  Folk  Songs  of  Southern  India  (Madras.  1871); 
Dr.  <  I  mal's  Tamil  Grammar  :  Dot  Kural  dee  Ttruvalluvar, 
by  the  same  author;  Dr.  Grundert'fl  Dravidian  Elements  in 
Sanskrit  [Journal  of  the  German  Ori*  ntal  Soei*  ty  for 
1869);  Dr.  Hunter's  Comparative  Dictionary  of  the  Non- 
Aryan  Languages  of  India  ( London,  1868)  j  Rev.  Mr. 
Kennet's  Notes  on  Early  Printt  d  Tamil  Books  ( Bombay 
Indian  Antiquary,  LS73) :  Dr.  Battel's  Dravidian  LI-  menf 
i,<  Sanskrit  Dictionaries  [Bombay  Indian  Antiquary,  Aug., 
1872);  Dr.  Murdoch's  Classified  Catalogue  of  Tamil 
Print,  d  Books,  with  Introductory  Notices  (Madras.  1865) j 
all  of  the  Rot.  Dr.  (!.  1".  Pope's  works  on  Tamil,  especially 
his  Grammar  and  Handbook  (published  at  Madras);  In- 
scriptions  in  Tinnevelly  and  Travancore,  by  His  Highness 
Kama  Varma,  first  prince  of  Travancore  ( Indian  An- 
tiquary,  Dec.,  L873) :  Col,  Yule's  Marco  Polo  (I'd  ed..  Lon- 
don, IST.'m;  Col.  Yule's  Map  of  Ancient  India  (see  Dr. 
Smith's  Atlas  of  Ancient  t  Hassical  ffi  ography,  London, 
L876);  Dr.  AVinslow's  Tamil  Dictionary  (Madras,  1862); 
and  Mr.  R.  C.  Caldwell's  papers  on  Tamil  Popular  Poetry, 
in  the  Bombay  Indian  Antiquary,  Apr.,  etc.,  1872.  A 
word  of  explanation  may  be  offered  with  reference  to  the 
foregoing  list  of  works  which  ought  to  be  consulted. 
Though  it  looks  so  large,  it  is  really  very  incomplete, 
and  necessarily  so.  Tamil,  though  an  ancient  language, 
has  only  lately  been  carefully  studied  with  a  view  lo  its 
origin,  history,  grammar,  literature,  methodical  arrange- 
ment, affinities,  and  genius.  Year  by  year  new  beams  of 
light  are  thrown  upon  it  by  scholars  in  all  parts  of  the 
world,  and  the  list  given  above  might  be  enlarged. 

Tamil  is  a  cultivated  Dravidian  dialect.  In  its  phrase- 
ology it  is  rich  and  copious.  When  a  scholar  is  heard  to 
speak  it,  it  does  not  perhaps  sound  mellifluous  like  Xelagu, 
the  Italian  of  India,  but  it  has  a  robust  and  sonorous 
power  that  is  unmistakable.  Of  course,  the  lower  orders 
speak  it  very  differently,  but  we  would  not  go  to  the  mine 
or  dockyard  or  remote  fishing  village  to  hoar  English  cor- 
rectly pronounced.  There  are  two  kinds  of  Tamil — the 
Slum-Tamil  and  the  Kodun-Tamil — which  vary  greatly. 
A  Tamil  poetess  speaks  of  u Sanga  Tamil  mnndrn  " — viz. 
"three  kinds  of  Tamil,  authorized"  (by  the  Holy  Synod 
of  Literature,  which  was  wont  to  be  held  in  Madura,  the 
sacred  city  of  Tamil-land),  but  on  this  and  kindred  points 
there  is  little  need  to  enter  into  a  discussion  which  only  a 
very  few  scholars  could  appreciate.  Throughout  all  of  the 
vast  plain  of  the  Carnatic,  Tamil  in  some  form  or  other  is 
spoken.  From  a  little  N.  of  Madras  to  where  triple  lines 
of  white  breakers  Hash  over  the  nets  of  Tinnevelly  and 
Travancore  fishermen  who  ply  their  trade  round  about 
Cape  Comorin,  Tamil  is  the  common  vernacular.  It  is 
spoken  by  14,500,000  Hindus.  Though  Southern  India 
is  the  home  of  the  Tamil,  it  is  also  spoken  where  enterpris- 
ing bands  of  the  natives  of  Southern  India  penetrate. 
Tamil  is  thus  spoken  in  Ceylon,  at  Cannanore  in  the 
Mulayalam  country,  at  Bangalore  in  Mysore,  at  Secunder- 
abad,  the  British  station  in  the  nizaui  of  Hyderabad's 
territory,  in  Pegu,  Penang,  and  Singapore,  in  many  a 
colony  of  Africa,  in  Mauritius,  and  in  parte  of  the  West 
Indies.  Tamil  may  frequently  now  be  heard  in  the  dock- 
yards of  London  and  Liverpool;  and  Americans  who  have 
lived  in  Southern  India  often  bring  their  old  and  trusted 
Tamilian  servants  to  New  York.  It  is  a  great  mistake, 
committed  by  such  eminent  writers  as  Max  Miiller  and 
Hunter,  to  affirm  that  Tamil  and  "Malabar"  were  not 
identical  names  of  the  same  language.     Malabar  was  the 
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name  given  three  centuries  ago  to  Tamil  by  the  Pot 
tuguese.  Tamil-land  is  marked  down  in  the  Peutingeri  m 
Tables  as  Damirice.  Peutinger  discovered  the  Roman 
maps  which  bear  his  name,  and  these  maps  are  invaluable 
as  elucidating  the  ancient  geography  of  the  south  of  India, 
where  Tamil  has  from  time  immemorial  been  spoken. 
The  meaning  of  the  word  Tamil  is  supposed  to  be  "  sweel 
ness"or  "a  fragrant  odor."  This  is  a  very  poetical  but 
a  hardly  defensible  derivation.  Tamilians  love  to  speak 
of  their  own  language  as  uteli-t$n  Tamil" — literally, 
"  hancy-clcar  Tamil,"  and  certainly  poetical  and  polished 
Tamil  is  very  sweet  and  mellifluous.  In  ancient  times 
Tamilians  were  divided  into  three  great  subdivisions— 
namely,  the  ChoTas,  the  Cheras,  and  the  Pandyas.  The 
Pandya  kings  ruled  over  a  part  of  the  Malabar  coast 
during  the  time  of  Pliny;  and  Strabo  mentions  the  name 
of  tho  Indian  king  who  sent  an  embassy  to  the  Roman 
emperor  Augustus  as  "  Pandian"  {Tamil,  P&ndiyan), 
Megasthenes  speaks  of  a  country  in  India  called  iiacSair), 
which  is  evidently  Pandya-land,  a  part  of  Tamil-land. 
The  same  old  author  speaks  of  pearls  being  procurable  in 
IWSouij  ;  and  to  the  present  day  the  pearl-fishery  of  South- 
ern India  is  famous.  The  Chola  dynasty  (in  Tamil, 
"  Ckdra")  is  spoken  of  by  Ptolemy  as  the  Swpac  The 
Cheras  wore  the  people  of  Kerala,  but  it  is  difficult  to  dis- 
tinguish them  clearly  from  the  other  two  subdivisions  of 
Tamilians.  Mussulmans  call  Tamil  Aravam  (a-rava, 
"destitute  of  sound"),  probably  because  Tamil  is  the  only 
Endian  language  which  is  totally  devoid  of  aspirates.  But 
this  is  a  point  which  it  is  avowedly  almost  impossible  to 
determine. 

Tamil  may  be  described  as  an  aboriginal  Indian  language. 
It  was  spoken  in  Southern  India  before  the  flood  of  Aryan 
invasion  came  into  India  from  the  North-west.  When  San- 
skrit thus  entered  Hindustan,  Tamil  may  have  been  driven 
farther  S. ;  indeed,  it  is  almost  reasonable  to  suppose  that 
many  tracts  of  Central  or  even  Northern  Indian  hill-coun- 
try were  primitivelyNocoupied  by  tribes  who  spoke  modifi- 
cations of  the  Tamil  language.  It  seems  perfectly  certain 
that  Tamil  was  spoken  in  India  1000  years  before  Christ. 
When  the  fleets  of  Solomon  traded  with  that  ancient  empo- 
rium of  the  East,  Ophir,  the  Israelite  mariners  must  have 
eome  across  the  Tamil  trader.  We  read  of  "peacocks" 
being  a  part  of  the  merchandise  these  mariners  brought 
back  to  Palestine — "gold  and  ivory,  apes  and  peacocks." 
The  Hebrew  word  in  the  Bible  for  peacocks  is  almost  iden- 
tical with  the  old  Tamil  word  "tiket"  the  peacock — t.  e. 
"the  bird  with  the  (magnificent)  tail."  The  ships  of 
Tarshish,  sailing  southward  from  some  port  of  the  Red  Sea, 
must,  in  all  probability,  have  touched  at  some  South  In- 
dian harbor  where  Tamil  was  spoken,  or  at  Ceylon,  at  Gallo 
harbor,  according  to  Sir  Emerson  Tennant's  ingenious  the- 
ory. Certainly,  Ualle  was  in  very  ancient  times  an  im- 
portant Oriental  emporium,  and  in  the  present,  day  Tamil 
is  almost  as  generally  spoken  there  as  is  Singhalese.  It  is 
true  that  sites  distant  from  South  India  have  been  ascribed 
to  Ophir,  but  the  testimony  which  links  that  port  with 
some  ancient  South  Indian  one  is  too  strong  to  be  over- 
looked lightly. 

Classical  Tamil  differs  almost  as  widely  from  ordinary 
colloquial  Tamil  as  Latin  does  from  Italian.  The  vocabu- 
lary of  the  most  ancient,  most  polished,  and  most  poetical 
forms  of  the  Tamil  language  is  most  exhaustive,  precise, 
and  extensive.  Centuries  must  have  elapsed  before  tho 
methods  elaborated  could  have  become  crystallized  and  au- 
thoritative in  the  literature  of  the  language.  Dr.  Caldwell, 
Speaking  of  the  antiquity  of  Tamil,  says:  "Shen-Tamil 
grammar  is  a  crowded  museum  of  obsolete  forms,  east-off 
inflexions,  and  curious  anomalies."  He  goes  on  further 
to  state:  "  The  extraordinary  copiousness  of  the  Tamil  vo- 
cabulary is  shown  by  the  fact  that  a  school  lexicon  of  the 
Tamil  language,  published  by  the  American  missionaries 
at  Jaffna,  contains  no  less  than  58,500  words;  notwith- 
standing which,  it  would  bo  necessary  to  add  several  thou- 
sands of  technical  terms,  besides  provincialisms,  and  thou 
sands  upon  thousands  of  authorized  compounds,  in  order 
to  render  tho  list  complete." 

Tamil    has   an    enormous    number   of  synonyms.       \      o 
language   it  must    be   affiliated   with  Scythian,  and   no1    the 
Indo-European    family   of  tongues.      The   whole  of   thi 
question   is  exhaustively   reviewed  in  Or.  Caldwell'     Com 
par  at  he  Grammar.    The  Tamil  also  is  tin-  language  which 
stands   at.   the   head    of   those    South    Indian   or    Dravidian 
tongues  which  are    thus    affiliated.      It    is    also    the  Ian 
guage   which    best   represents  the  primitive  cnn.liti.oi   of 
the  Dravidian  tongues.     Thi  "  to  believe  thai 

ancient  Tamil  and  Malayalam  were  identical:  and  there 
are  the  clearest  evidences  that  the  cultivation  of  the 
other  Dravidian  languages  of  India  was  long 
to  that  of  Tamil.  This  is  most  plainly  proved  bj  tht 
early  Tamil  inscriptions  which  exist  These  are  always 
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in   Tamil    character,    and   no   Sanskrit    inscription--    an     to 
be  met  with  in  Tamil-land  with  an  antiquity  highei 
thai  of  the  fourteenth  century  a.  d.     Bui  in  Telugu  and 
I  !aman   e  counti  ies  11  i;  different.     We   thi 
no  Dravidian  inscriptions  of  early  date,  and  all  earl 

scriptions  are  in   the   V6 '  or  Sanskrit  character.  '  We 

ha\  e  already  alluded  to  est  written  relic  of  tin 

Tamil  language-  -namely,  thai  to  be  found  in  th 
fflfci  (the  peacock  of  Kings  and  Chronicles  in  the  Hebrew 
Bible.  It  has  also  been  remai  ked  Thai  at .'-■'.  the  I 
word  for  husked  rice,  is  identical  with  opvga,  the  common 
Greek  word  for  the  name,  i  ti  sias  -peak-  of  ndpniov,  and 
Herodotus  of  Kdp<>>ta,  when  they  allude  to  cinnamon  ;  and 
h&rppn  Is  Tamil  for  the  Dr.  I  aldwoU's  /'  a 

fan  Qrammars  Introduction,  p.  93.)     Dr.  Caldwell  gives  a 
score  of  other  instances  in  which  Tamil   name    ol   , 
etc,  became  earlj  petrified  into  Greek  and  Latin;  and  these 
are  extremely  interesting,  as  showing  the  ancient  cull 
tion  of  the  Tamil  language,  and  the  date  at  which  South 
India  began  to  be  slow  Ij  rei  ealed  to  the  foremi    I  ; 
of  European  civilization. 

We  have  now  briefly  to  speak  of  Tamil  literature.     This 
is  of  large  extent,  bu1  all  the  more  anoienl  portion  of  il  is 
composed  in  intricate  and  elaborate  i  ei  e.    Ev< 
whether  relating  to  ethice  or  grammar,  medicine  or  tl 
ogy,  astronomy  or  any  scienc art,  was  bj  the  an  alter 

able  law  of  CUStom  written  in  nn  I  re.      [t  if   only  of  late  | 

that  a  Tamil  prose  literature  has  been  springing  up  and 
flourishing.  Tamilians  ascribe  the  formation  of  their  al- 
phabet to  the  sage  igastya.  To  this  somewhat  mythical 
personage,  they  also  ascribe  a  number  oi  small  poems,  which, 

unfortunately,  bear  the  plainest  internal  evident t   bi 

recent  compositions.     The  fad  i-.  we  have  no  ■[  i  ;ii 
present  extant  of  the  earliest  Tamil  classics.     V.  i 
leaves,  rarely  copied,  passed  from  hand  to  hand,  frequently 
composed  in   stormy  times,  they  have   passed  away,  and 
left  no  trace  behind  them.     The  carlo    t  worl  .  prol 
which  we  still  possess  is  the  old  grammar  called   the   Tot 
K&ppiyam — i.e.  "the  ancient  poem."     Yet   this  work,  as 
Dr.  Caldwell  remarks,  ''must  have  been  preceded  by  many 
centuries  of  literary  culture."      It  is  full  of  rules  of  prosody 
which  could  not  well  have  been  framed  did  DO  poems  exist 
at  the  time.     But  as  for  the  precise  date  of  the  rise  of  Ta- 
milian literature  nothing  is  known  with  absolute  certainty. 
The  works  of  the  greatest  writers  might   have  been  com- 
posed a  century  or  two  earlier  than  computed,  or  a  century 
or  two  later.     The  ripest  Tamilian  Bcholars  can  do  no 
than  guess  when  any  question  of  date  crop-  up  with  regard 
to  many  of  the  chief  authors  whose  works  nai  e  made  the 
language   they    study    and    built    up    its    stately   literature. 

Take,  for  instance,  the  greatesl  work  (as  most  esteem  it) 
in  the  Tamil  language.     It  is  entitled  the  Kitral  ol  Tiru- 

valluvar.        ("Kural"    literalh     means   "sport."        Perhaps 

tin-  Latin   title  "brevia"  c es  up  nearly  as   poj  ible  to 

its  meaning.)     It   is  a  magnificent   ethical  poem  of   1330 
distich-.      Bach    distich    is   a    poetical    aphorism   of  rare 
beauty — some  of  them  of  such  beauty  as  will  ; 
parison  with   the  finest   passages   of  the   p  trope. 

Vet  the  precise  date  of  the  production  of  this  noble  work 
is  still  Involved  in  mist  All  that  can  be  said  with  any 
degree  of  certainty  is  that  it  was  composed  in  every  t 
ability  bt  fox  •  the  tenth  century  \.  D.  HOW  manv  e.  onirics 
before  it  is  impossible  to  determine  with  absolute  certainty. 
Tiruvalluvar.  the  author  of  the  Knral,  was  a  pariah.  His 
name  signifies  "the  -a. 'red  pariah  priest."  Most  remark- 
able legends  are  current  with  respect  to  him.  In  hi-  days 
the  great  Madura  college  flourished.  Thi-'  was  a  synod  Of 
the    flrsl    literati  of  the    day.  who    USOd  to  meet  at    Madura, 

and  pass  their  opinions  on  literary  works  submitted  to 
them.    Their  power  in  the  world  of  Tamil  literature  was 

mil ndedj  and  no  work  could  pass  into  the  language  as  q 

r gnized  classic  without  the  imprimatui   of  the  savants 

of    Madura.     The.i    were  in  number  forty,  and   -at 
golden  bench  on  the  border  of  the  saered  temple  tank  of 
the  city.     One  daj  the  |  oame  to  thorn  with  his 
poem  in  his  hand.     Could  they,  Brahmins  of  the   Brah- 
mins, deign  ei  en  to  touch  the  i k  of  an  outcast }    S 

legend  goet  on  to  relate  hon  thej  drew  back  with  h 

from    tin ntaminating    tOUOfa  Of  the    volume.       Bui   Tiru- 
valluvar  boldly   approached,   and    laid    it    on    ■' 
gulden  bench.    Suddenly  a  miracle  was  performed.    Lights 
ii  i  ah  "it,  music  and  celestial  fra  jrance  filled  the  air. 
The  bench  shrank,  so  as  to  be  large  enough  only  to  bear 
the  new  poem.     The  judges  wt  re  flun    i  I  by  unseen  h 
and.  tilled  with  chagrin,  straightway  drowned  I 
in  the  tank.     Such  is  the  legend  ;  tS  ovi 

dentlj  the  truth  thai  the  work  of  ap  od  all 

others  in  Tamil.    The  following  two  "■  tho 

Kttntl  : 

"•The  flute  Is  sweel  "    'The  lute  1st  they 

Who  have  notl  rleof  thi  Irown  children." 
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ter  than  the  sweetness  ol  nectar 
1-  the  commonest  rice-v 
Whose  children's  Utile  liners  have  dabbled  therein.' 

Many  better  and  higher  examples  of  Tiruvalluvar'fl  poetry 
might  be  quoted,  bul  the  above  will  be  sufficient  to  show 

ilK.  .,,,,.,.    i  ti<     ol    the  poet.     Latter-day 

Brahmins  glow  over  TiruvaUuvar*a  birth.  They  declare 
him  i  i  be  an  avatar  or  incarnation  of  Sama. 

Auveiyar,  or  Auvei  ("the  venerable  matron"),  was  a 

Tamil   poetess    who  was   reputedly   Tiruvalluvar'a   sister. 

is   the  Sappho  of   Southern    India,  and  many  of  her 

I  issess  the  highest  poetie  beauty.    The  following 

may  be  quoted : 

"Gold  vessels,  broken,  still  as  gold  we  prize, 
\ni  wise  men  in  adversity  are  wise; 
Bui  worthless  men,  when  ruined,  what,  arc  they? 
\  ■    ii  Is  of  clay,  when  broken,  art;  but  clay." 

Two  of  the  greatest  works,  as  also  the  oldest,  are  the 
N&ladi    and    the   Chint&mani.     The   former   is   an   ethical 

I m,  and  is  remarkable  for  great  sweetness  of  rhythm. 

It  i-  c  imposed  in  stanzas  of  four  lines  each  throughout. 
i  ,  e  Ohint&mani  ("the  jewel  which  gratifies  every  wish") 
is  by  far  the  greatest  epic  poem  in  the  Tamil  language.  It 
contains  Bome  15,000  lines.  The  versification  is  sonorous 
and  striking,  but  the  phraseology  in  which  it  is  couched  is 
of  great  difficulty,  abounding  in  archaic  forms  and  obsolete 
Idioms.  Another  great  poem  is  the  Ramaynna,  in  Tamil. 
The  version  is  by  Kamhan,  one  of  the  most  fluent  and 
ornate  of  Tamil  classical  writers.  The  Tamil  Ram&yana 
is  not  a  slavish  translation  of  Valmiki's  great  Sanskrit 
epic,  but  it  is  rather  an  adaptation — the  great  poem  of  a 
great  Tamil  poet  eomposed  on  the  model  of  a  great  poem 
in  another  language  by  another  great  poet.  Pope's  Tliad 
falls  much  farther  short  of  Homer's  than  K  am  ban's 
Ram&yana  does  of  Valmiki's.  Two  other  famous  Tamil 
poet-  of  Kamban's  time  are  Pugalcndi  and  Ottakkuttan. 
For  some  two  centuries  after  the  death  of  Kamhan  there 
appear  to  have  arisen  no  great  Tamil  authors,  till  suddenly 
there  sprung  up  a  literary  revival.  A  new  poet.  Athivira- 
rama  P&ndya,  now  flourished,  and  this  elegant  writer  pro- 
duced the  Neidadam,  the  K&txkandam,  and  Vettri  Verhei — 
the  latter  a  small  poem  which  has  attained  enormous  pop- 
ularity. Abont  this  time,  too,  Villiputtur&r  translated  the 
Sanskrit  Makabk&rata  into  Tamil  verse.  At  this  period, 
too,  was  probably  composed  the  greatest  of  the  Vedantic 
poems  in  Tamil,  the  Gn&na  V&siehtkam.  Not  much  later 
than  this  lime  were  written  those  elegant  poems,  full  of 
similes,  and  metaphors,  and  pleasant  moral  aphorisms, 
which  are  now  taught  in  every  Tamil  vernacular  school  in 
the  -Madia-*  presidency.  About  and  after  this  time  the 
Sittar  school  of  Tamil  poets  flourished — men  who  openly 
taught  an ti -Brahmin ical  doctrines.  Amongst  others,  Tiru- 
mula  and  Konkanar  occupy  a  prominent  position  in  this 
9i  hool.  But  the  foremost  place  must  be  ascribed  to  Pattira 
Giriyar  and  Sivavakkiar.  Pattira  Oiriyar's  chief  poem  is 
entitled  Lamentations,  Some  of  the  stanzas  are  highly 
poetical.  For  example,  the  poet,  tired  of  the  trammels  of 
earthly  life,  cries  out: 

"Ah  !  when  shall  I  my  weary  being  stoop 
In  that  Existence  which  is  "sleepless  sleep?" 

"Ah  !  when  shall  I.  with  eyelids  dropt,  ascend. 
And  with  God's  being  my  own  being  blend?" 

Such  thoughts,  couched  in  mellifluous  Tamil,  are  very 
striking.  Sivavakkiar  is  a  bolder  poet,  more  original,  more 
uncompromising — an  iconoclast  at  heart,  a  hater  of  shams, 
and  one  who  deigns  only  to  worship  the  unseen  "Audar- 
Kon,"  the  "  Shepherd  of  the  Worlds,"  to  whom  the  sun  and 
Stars  arc  but  as  sheep,  which  he  guides  whithersoever  he 
willeth.  Sivavakkiar  has  a  contempt  for  stocks  and  stones; 
and  those  who  fancy  all  Orientals  to  be  image-worshipping 
heathen  should  consider  the  following  lines,  which  are 
translated  verbatim  from  Sivavakkiar's  poem  entitled  Words 
about  G 

"Stones  resonant  ye  fashion 

To  Idols;  then  adore; 
With  flowery  wreaths  adorn  them, 

With  ashes  smear  them  o'er: 
The  st  me  upon  your  threshold 

Grows  worn  out,  being  trod  ; 
Bu  two  stones,  neither 

Affords  delight  to  i 

Since  the  beginning  of  the  eighteenth  century  several 
writers  of  the  highest  eminence  have  flourished  in  Tamil- 
land.  Amongst  these  Pattanathu  Pilla  need  not  be  in- 
cluded, as.  although  a  melodious  writer,  he  docs  not  oc- 
cupy a  very  high  place  amongst  South  [ndian  poets.  But 
Tayumanavar  of  Trichinopoly  and  Beschi  of  Madura  have 
left  an  imprint  of  their  genius  on  the  literature  of  Tamil 
which  will  not  be  erased  as  long  as  that  literature  exists. 
Tayumanavar  is  perhaps  the  purest  and  chastest  of  Tamil 
writers ;  bis  stylo  is  a  model  of  elegant  simplicity.     His 


poems  have  a  high  philosophic  and  religious  tone,  and 
in  some  of  them  distinct  traces  of  the  influence  of  Chris- 
tian ideas  are  to  be  met  with.  Beschi  was  an  Italian  of 
the  order  of  Jesus.  Shortly  after  arriving  in  India  he  ex- 
hibited a  wonderful  linguistic  talent,  and  in  the  course  of 
a  quarter  of  a  century  composed  more  than  a  work  a  year 
in  many  different  languages,  and  some  of  them  grammars 
and  dictionaries,  the  composition  of  which  must  have  en- 
tailed immense  labor.  He  also  composed  a  large  number 
of  controversial  treatises,  as  well  as  a  Tamil  satirical  nove- 
lette, the  Erst  in  the  language.  It  is  greatly  owing  to 
Beschi  that  Tamil  possesses  now  a  prose  literature.  But 
it  was  especially  as  a  poet  that  the  learned  Italian  left  his 
mark  upon  Tamil.  His  great  poem,  the  Temb&vani,  is 
recognized  by  the  most  learned  Hindus  as  a  Tamil  classic 
of  the  highest  merit.  Brahmin  pandits  named  him  Vira 
Mamuni,  "  the  heroic  devotee."  No  European  has  ever  been 
able  even  to  rival  Beschi  in  his  own  department.  Dr.  Mill 
of  Calcutta  comes  next  to  him.  but  the  Chriata  Sangita  of 
that  author  is,  as  a  work  of  genius,  vastly  inferior  to  the 
striking  and  sonorous  epic  of  the  great  Jesuit.  The  three 
chief  personages  of  the  Temb&vani  are  Christ,  the  Blessed 
Virgin,  and  St.  Joseph.  The  whole  poem  is  marvellously 
rhythmical,  and  full  of  those  never-ending  flowery  images, 
similes,  metaphors,  assonances,  and  harmonious  combina- 
tions of  sounds  which  so  please  the  voluptuous  literary 
taste  of  the  Oriental.  Since  Beschi's  time  the  literature 
of  Southern  India  lias  been  enlarging  itself  at  a  prodigious 
rate,  but  though  there  is  a  large  quantity  of  works  pro- 
duced, their  quality  has  sadly  fallen  off.  However,  some 
dozen  works  might  be  mentioned,  but  we  may  content  our- 
selves with  ore.  The  new  revised  edition  of  the  Tamil 
Bible  possesses  a  literary  excellence  not  frequently  met 
with  in  translations  from  a  European  language  into  an 
Oriental  one.  R.  C.  CALDWELL. 

Tainise'  [Flem.  Temsche],  town  of  Belgium,  province 
of  East  Flanders,  on  the  Scheldt,  manufactures  salt  and 
sailcloth,  and  has  several  flax  and  cotton  spinning  fac- 
tories.    P.  8188. 

Tam'inany  Society,  an  institution  originally  or- 
ganized for  charitable  purposes  in  New  York  City  May  12, 
1789,  deriving  its  name  from  a  Delaware  chieftain  who 
had  recently  died  at  the  age  of  above  a  hundred  years,  and 
who  for  bis  reputed  virtues  was  in  the  latter  years  of  the 
Revolution  facetiously  chosen  patron  saint  of  the  new  re- 
public. Secret  societies  under  the  auspices  of  St.  Tam- 
many were  organized  in  Philadelphia  and  other  cities;  but 
the  institution  soon  fell  into  oblivion  except  in  Xew  York, 
where  it  was  soon  turned  to  account  as  a  political  lever, 
and  it  ultimately  became  the  principal  instrument  of  the 
managers  of  the  Democratic  party  in  New  York  City,  ex- 
erting a  considerable  influence  also  upon  State  politics. 
The  society  was  much  discredited  by  the  participation  in 
its  honors  of  William  M.  Tweed  and  his  accomplices  in 
Fraud,  but  it  was  reorganized,  and  to  some  extent  reformed, 
after  the  Tweed  prosecutions.  The  officers  and  members 
of  tbe  society  are  still  known  by  the  names  of  sachems, 
sagamores,  warriors,  etc.,  and  much  is  said  about  toma- 
hawks, war-paint,  and  calumets.  Tammany  Hall  is  on 
Fourteenth  street,  near  Union  Square. 

Tam'pa.  p. -v.  and  tp.,  cap.  of  Hillsborough  co.,  Fla. 

Tampa  Bay,  on  the  \V.  coast  of  Florida,  is  chiefly  in 
Hillsboro'  eo.  Its  upper  portion  is  divided  into  two  parts, 
Old  Tampa  Bay  and  Hillsboro'  Bay.  It  is  some  35  miles 
long  and  from  6  to  15  miles  wide.  A  line  of  keys  fences 
its  entrance  from  storms,  so  that  it  constitutes  a  safe, 
spacious,  accessible,  and  excellent  harbor.  The  bay  con- 
tains many  small  islands,  and  abounds  in  fish  and  turtle. 
On  Egrnont  Kcv,  at  the  entrance,  stands  a  brick  lighthouse 
SG  feet  high.  lat.  27°  36'  N.,  Ion.  82°  43'  15"  W. 

Tampi'co,  town  of  Mexico,  state  of  Tamaulipas,  on 
the  Panuen,  ,r»  mile-  from  its  mouth  in  the  (iulf  of  Mexico, 
is  well  built,  with  broad  and  airy  streets,  and,  though  good 
drinking-water  is  scarce  and  yellow  fever  now  ami  then  oc- 
curs, it  is  much  healthier  than  Vera  Cruz.  On  account  of 
tbe  bar  at  the  mouth  of  the  Panuco,  its  harbor  is  not  ac- 
cessible for  large  vessels,  which  must  anchor  in  an  open 
roadstead  ;  nevertheless,  its  trade  is  considerable  and  stead- 
ily increasing.     P.  7000. 

Tampico,  p. -v.  and  tp..  Whitesides  co..  III.     P.  G34. 

Tampico,  tp.,  Darke  eo..  O.     P.  67. 

Tarn  worth,  tp.,  Carroll  co.,  N.  H.     P.  1344. 

Tail'agers,  a  group  of  passerine  birds  dignified  by 
most  authors  as  a  family  with  the  name  Tanagridse,  but 
whose  true  distinctive  characters  yet  remain  to  be  given. 
The  following  have  been  assigned:  the  bill  is  usually  thick 
and  conical,  sometimes  depressed  and  attenuated,  usually 
more  or  less  triangular  or  dilated  nt  base,  and  with  the 
cutting  edges  not  much  inflected,  and  generally  notched  or 


TANA  IS— TANGENCI ES. 


723 


toothed  behind  the  tip ;  the  angle  of  chin  is  not  far  forward  ; 
the  nostrils  are  placed  very  high  ;  the  wings  are  moderate, 
angulated,  have  nine  primaries,  and  the  inner  secondaries 
arc  not  produced;  the  legs  are  short,  with  tarsi  clothed 
with  undivided  plates  on  the  sides,  with  front  toes  short 
and  stout,  and  with  the  hinder  ones  stout  and  comparatively 
long.  The  outer  lamella;  of  the  palatine  bones  are  devel- 
oped in  a  vertical  plane,  with  the  hinder  border  more  or 
less  emarginated,  and  the  anterior  palatine  processes  are 
broad  and  united,  by  a  truncated  border,  to  the  high  and 
broad  upper  mandible,  as  in  the  Fringillidse  (Varus),  from 
which  the  species  are  indeed  scarcely  separable  as  a  family. 
The  colors  are  in  almost  all  the  species  quite  brilliant  arid 
positive.  The  group  is  peculiar  to  the  New  World,  and 
is  chiefly  developed  in  the  tropical  regions.  Over  300 
species  havo  been  described  and  arranged  under  1:1  genera. 
Messrs.  Sclatcr  and  Salvin,  in  their  Homenclator  Avium 
Neotropicalium,  admit  292.  One  genus  (Pyrunga)  is  repre- 
sented in  the  II.  S.  by  four  species,  the  most  conspicuous 
of  which  are  the  scarlet  tanager  (Pyrangu rubra)  and  sum- 
mer redbird  (Pyranga  ssstiva).  The  species  feed  upon 
grains  as  well  as  insects,  etc.  Theodore  Gill. 

Tanais.     See  Don. 

Tanaka  Fu.jimaro,  b.  in  theprovinceof  Owari,  Japan, 
about  the  year  1 843  :  was  highly  educated  in  the  Japanese 
and  Chinese  classics:  was  at  one  time  a  secretary  attached 
to  the  cabinet  or  councillors;  visited  America  with  the  im- 
perial embassy  in  1871,  and  went  to  Europe  on  a  special 
mission  connected  with  education;  on  his  return  to  Japan 
devoted  himself  with  great  zeal  to  the  cause  in  which  ho 
had  enlisted,  and  was  made  vice-minister  of  the  depart- 
ment of  education,  in  which  highly  responsible  position 
he  was  still  serving  at  the  close  of  the  year  1875. 

F.  A.  P.  Barnard. 

Tananarive     See  Antananarivo. 

Tan'cred,  one  of  the  most  celebrated  heroes  of  tho 
first  crusade,  b.  in  Sicily  in  1078,  a  son  of  Odo  and  Emma., 
the  sister  of  Robert  Guiscard;  in  1000  raised  an  army  in 
Apulia  and  Calabria,  crossed  over  to  Epirus,  joined  his 
cousin,  Bohemund  of  Tarcnt,  and  distinguished  himself 
greatly  by  his  valor,  sagacity,  piety,  an  1  chivalric  for- 
bearance toward  a  defeated  enemy  during  the  campaigns 
in  Asia  Minor  and  Syria,  but  still  more  at  the  conquest  of 
Jerusalem,  July  10,  1099,  and  in  the  battle  of  Askalon, 
Aug.  12.  He  was  made  prince  of  Tiberias,  and  governed 
with  great  wisdom  nut  only  his  own  principality,  but  also 
that  of  Bohemund,  who  had  been  captured  by  the  Sara- 
cens, but  most  of  his  time  was  taken  up  in  petty  warfare, 
partly  with  Baldwin  and  the  other  Christian  princes,  partly 
with  tho  Saracens.  D.  at  Antioeh  in  1112.  His  exploits 
have  been  narrated  in  prose  ami  verse  by  Raoul  do  Caen 
in  his  Les  Gi  ati  3  de  Tancrede.  He  also  plays  a  conspicuous 
part  in  Tasso's  Gerusal-emme  Liberata. 

Ta'ney,  county  of  P.  W.  Missouri,  bordering  on  Ar- 
kansas, and  drained  by  White  River  and  its  affluents;  sur- 
face  hilly,  soil  fertile,  and  there  is  a  gold-mine.  Staples, 
Indian  corn,  wool,  and  live-stock.  Cap.  Forsyth.  Area, 
about  7IIH  sq.  m.     1'.  4107. 

Taney  (Roger  Brooke),  LL.D.,  b.  in  Calvert  en.,  Aid.. 
Mar.  17,  1777:  graduated  at.  Dickinson  College  in  1795; 
studied  law,  and  was  admitted  to  the  bar  in  1799,  com- 
mencing practice  in  Calvert  co.,  from  which  he  was  chosen 
a  delegate  to  tho  general  assembly  of  Maryland  :  removed 
to  Frederick,  Md.,  in  1801,  and  in  1816  was  el. •■tod  to  tho 
State  senate:  removed  in  1S22  to 'Baltimore,  where  he  re- 
sided until  his  death.  Originally  belonging  to  the  Federal 
party,  he  became  in  1824  a  supporter  of  Sen.  Jackson,  by 
whom  in  ls:;l  ho  was  appointed  P.  S.  attorney  general, 
and  in  1833  was  nominated  as  secretary  of  the  treasury  in 
plaeo  of  Mr.  Duane,  who  had  been  dismissed  in  conse- 
quence of  his  disagreement,  with  the  President  in  the  mat 
ter  .it'  the  removal  of  the  public  deposits  from  the  1'.  S. 
Bank  ;  but  the  Senate,  by  a  vote  of  28  to  is,  refused  to  con- 
firm the  nomination,  although  he  had  for  nearly  Dine ths 

exercised  the  functions  of  secretary  and  had  ordered  the 
removal  of  the  deposits.  Chief-Justice  Marshall  having 
died  in  1835,  tho  President  appointed  Mr.  'fancy  as  his 
successor,  and  the  administration  Inning  secured  a  major- 
ity in  tho  Senate,  tho  nomination  was  confirmed  in  Mar.. 
1886,  he  taking  his  seat,  upon  the  bench  in  tho  following 
January,  and  occupying  it  until  his  death.  In  the  admin 
istration  of  this  office  his  most  noted  act  was  his  decision 
in  the  Dred  Scott  Cask  (which  see)  in  I  ^ .'. 7 .   Chief  Justice 

'fancy  again  cauie  somewhat  prominently  into  notice  io 
May,  1861.  A  Mr.  John  Merryman  had  been  arrested  in  Bui 
timoro  by  order  of  a  Federal  general   for  alleged  t, 

the  chief-justice  issued  :i  writ  of /,o/,,  ...  ..  I   ;     Ing  the 

prisoner  before  him;  the  officer  in  oharge  of  Merrj 

refused  to  obey,  on  the  ground  that  he  In, I  lieu  empowered 


by  Pres.  Lincoln  to  suspend  the  execution  of  the  writ  of 

habeas  corpus;  whereupon   the  chief-justice   wrol 

formal  opinion  to  the  effect  that  the  President  had  no  con- 
stitutional authority  to  suspend  the  writ,  and  that  this 
could  be  done  only   by  the  legislative  authority.     I),  in 

Washington  Oct.  12,  1864.      \  notice  of  his  career  i u 

tained  in  Santv -d's  Sketches  of  the  Live*  and  Judicial 

Service*  oj   th   Chief  ./»  I /   Iht    United  Stale*   (1 

and  a  memoir,  embodj  ing  an  autobiography  down  to  1801, 
has  been  written  by  Prof.  Samuel  Tyler  I  1872).  A  bronze 
statue  of  him,  ordered  by  the  State  ol  Maryland,  was  in- 
augurated at.  Baltimore  lice,  in,  [872. 

Taneytown,  p. -v.,  Carroll  co.,  Md.    P.  41.1. 

Tanganyika,  a  lake  of  Central  Africa,  s.  of  Lakes 
Albert  and  Victoria,  between  lat.  3'  and  9    S.andbel 

Ion.  29°  and  :S2°  E.,  extends  for  about   loo  miles  fr 

N.   E.  to   S.   W.      It    was    first,   discovered    by    liurton    and 

Spoke  in  1858,  and  afterward  explored  by  Livings! ■  and 

Cameron.     It  bus  an  elevation  of2711  feet  above  the  level 
of  the  sea,  deep  and  clear  water,  and  a  very  irregular  form, 
its  width  varying  from  lot,,  CO  miles.     It's  BhoreE  are  gen- 
erally rich   in   beautiful   scenery,  especially  tic 
northern  part,  which  are  set  with  mountains  and  hill 
ered  with  a  luxuriant  vegetation.    The  surrounding  country 

is   in  many  places   densely  | pled.      The   most   important 

town  is  Djijl,  on  the  eastern  shore. 

Tan'sri'iioirs  [Lat.  tangere,  to  "touch"].     The  prob- 
lem of  the  tangenoios  appears   to  have  been  first   pro 

I"1 led  by  Apollonius  Pergseus,  who  lived  \.  c.  2  17.     He 

described  them  as  ten  in  number,  the  last  being  to  draw  a 
circle  tangent  to  three  cue!,-.     By   supposing  cither  of 
these  to  become  either  a  point  or  right   line,  all  the  other 
problems  are  stated.     Sir   Isaac  Newton,  in  his    Universal 
Arithmetic,  problems  45,  40.  and  47  (Horsley's  ed.  ol  ' 
ton,  pp.  133-136),  gave  some  algebraic  solution..    But  Des 
cartes,  who  died  in  1650  (when  Newton   was  eight   years 
old),  had   already  obtained   a  geometrical   solution   of  tho 
highest,  problem  in  the  tangeneies — viz.  ••  To  drawn  sphere 
tangent  to  four  spheres."     (See  Cousin's  CEuvres  di   D 
cartes,  vol.  vi.  p.  99.)     Cousin,  wh,,,  it  is  said,  published 
the  most  perfect  edition  of  Descartes's  works,  gives  the 
date  of  his  letter  announcing  it   to   Mersenne  :is  Apr.  15, 

ll'ioll.     Descartes  had  also  (sec  Motltuela,  p.264)  applied  :il 

gebraic  analysis  to  the  problems  in  circles,  obtaining 
unsatisfactory  expressions.      Format,  who  lived   1601   65, 
published  a  geometrical  dissertation  on  the  tangeneies  of 
spheres,  and  classified  the  problems  :,s  fifteen  in  number. 
(See  Law-son's  trims,  of  Vieta's  Apolloniu*  on  ti, 
,7,s,  with  a  supj, lement  giving  n  translation  of  I 
Spherical  Tangeneies,  London,  1771.) 

In  general,  eight  circles  em,   be  drawn  tangent  to  tl 
given  circles,  and  sixteen  spheres  tangent  to  four 
spheres.     Of  algebraic  solutions,  M.  Chasles  (in  hi-   fi 
port  sur  les   Progres  de  I"   Gc'ome'trie,  p.  2  I  )  record-   the 
following:    First,   two  solutions  of  Eulcr  in    1779,   to  tho 

Academy  of  St.  Petersburg:    s id.  Carnot's  (in    hi 

mStrie  de  Position),  of  which  Chasles  says.  "  lie  propi 
to  determine  the  radius  of  the  sphere  sought  by  a  trigo- 
nometrical solution  ,  ,-r\  simple,  bui  of  painful  length 
(longueur  ptniblc)',"  third,  by  J.  Francois;  fourth,  by 
Poisson  :  fifth,  by  .1.  Binet;  sixth,  by  Hachette.  The  two 
solutions  of  Kitler  (who  died   in  1783)  were  not   published 

until    1810,   in  the   M6moirc*  </,    V  lead 8     '" 

bourg,  vol.  ii.  pp.  17  and  24.  As  evincing  the  attention 
paid  to  this  subject,  we  add  thai  the  papers  of  Binel 
and  Hachette  col  Gaultier  occupj  ll"  pages  in  the  Oth 
and  loth  vols,  of  the  Journal  de  l'£cole  Polyteehnique, 
M.  Hachette  claims  that  the  tirst  analytical  solution  of 

the  problem  of  the  tangeneies  of  spheres  was  that  of  Poi- 
son i  Bulletin  .',  /,,  \  .  for  1812,  p.  141  . 
Put  the  Hi  :  i  i  present  o  general  geometrical  solution 
was  Gaultier  de  Tours  in  1812.  (See  Bth  vol.  Journal  dt 
I'JScole  Polyteehnique,  p.  [24  214.  His  paper  was  entitled 
Memoir  to  construct  graphically  >,  ( trcle  <1<  U  rmi'iu  d  /,./  three 
conditions,  <i»</  <t  Sphere  determined  by  four  conditions.  He 
in  this  memoir  iiinooio  ■.•.!  hi  important  discover}  of  the 
curious   properties   of    •'radical    axes    and    radical 

and  a xcs  of  similitude." 

.1.  D.  Sergonnein  the  1th  vol.  i  IM  1)  of  Annalesde  Matht- 
matiques  gave  the  most  elegant  general  solution     both  in 
oirolet   and  in  sphere- 1  which  had  appeared.     It  lie  I 
vioiisly  been  published  ill  the  memoirs  of  the  Aoadeinj  of 
Turin.     It  was  arrived  at  analytioally,  being  revi  ed  and 

completed  in  tho  7th  vol.  of  the  si j In 

fact,  Gaultiei  had  nearly  obtained  ii ■  solute  n 

J.  It.  Durrande,  in  the  i  lib  vol.  (July,  i 

Mathtmatiqui  -.  reached  by  a  purel; 

tion  the  same  solution  n     Gergonw       i  I  wns 

the  points  of  oontacl   in  circli       ubsts    lially  as   foil 

Each  axis  of  similitude  is  the  radioal  axis  of  a  pair  of  tho 
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required  circles.    The  pole  of  this  axis  of  Bimihtude  for 

of  the  given  oiroles  must  i i  the  line  joining  the 

intact,  and  this  line  musl  pass  through  the  rad- 

eaeh  of  the  four  axes  ol  si 

itude  the  pole  within  each  given  circle)  join  the  radical 
.   with  Baid  pole,  and  the  points  in  which  the  line  cuts 
the  required  points  of  contacl  for 
,],.,,  pa;,  ,,t  the  required  circles.    There  are  four  such  a 
.,„,!  ,;  lutions  in  all. 

In  Darrande's  construction  he  calls  "the  polars  "I 
similitudo"  of  two  of  the  given  circles  two  right  lines 
(perpendicular  to  the  line  joining  their  centres),  having 

.   i  pole,  in  reference  to  these  two  ciroles,  one  of 

their  centres  of  similitude.  These  "polaires"  are  called 
internal  or  external  according  as  the  centre  of  similitude 
which  is  the  common  pole  is  internal  or  external.  To  find 
the  required  points  of  contact,  determine  for  any  one  of  the 
circles  it-  "polars  of  similitude"  with  the  two  others, 
Flavin,-  care  to  take  the  external  polaire  for  the  ciroles  which 
ought  to  be  touohed  in  a  similar  manner,  and  the  internal 
i,irh  ought  to  be  touched  in  a  different  manner 
by  the  circle  sought.  These  polaires  will  intersect  in  a 
ii  point,  and  the  homologous  polaires  relative  to  the 
two  other  circles  (and  parallel  to  the  other  polaires)  will 
intersect  in  a  second  point.  Join  those  two  points  by  a 
line;  this  line  "ill  out  the  first-mentioned  circle  at  the 
points  of  contact  of  that  pair  of  the  required  ciroles.  It 
must  also  pass  through  the  radical  centre. 

Thus,  the  method  of  Durrande  is  only  a  way  of  arriving 
at  the  pole  referred  t->  by  Gergonne,  bat  it  leads  him  to  add 
to  the  very  curious  properties  of  ciroles,  first  made  known 
by  Monge  and  Gaultier,  the  new  lines  called  "polars  of 
similitude." 

In  the  question  in  spheres,  Gaultier  and  Heegmann  i  Wi- 
tt d'AcadSmie  d,  Lille,  1823;  J.  A.  Berret,  Crelle,  vol. 
.xxxvii.)  have  founded  their  demonstrations  on  the  theorem 
of  Dupuis — viz.:  "When  a  variable  sphere  touches  enn- 
Stantly  in  the  same  manner  three  fixed  spheres,  each  of  the 
three  points  of  contact  desci  ibes  a  -mall  oircle  on  the  cor- 
responding fixed  sphere."  But  RouchS  and  Comberousse 
in  part  2,  p.  I'll,  id'  their  Traiti  </■•  Giomitrie,  show  that 
it  i-  only  a  corollary  of  the  solution  of  Gergonne. 

Gergonne  gives  (4th  vol.  Annates  de  Mathimadqnes,  p. 
354)  an  analytical  solution  t  >  the  problem  of  the  tangencies 
as  applied  to  three  given  circles  upon  the  surface  of  a  sphere. 
His  solution,  with  analogous  properties  of  radical  axe-,  etc, 
has  been  readily  extended  to  that  question  upon  the  surface 
of  a  sphere.  A  like  extension  is  given  by  Steiner  of  his 
solutions  in  the  1st  vol.  of  Crelle  (Berlin.  1826),  whose  dis- 
oussions  are  in  the  main  founded  on  "  radical  axes  "  and 
other  properties  deduced  from  the  discoveries  of  Gaultier. 
The  radical  axis  of  two  circles  is  the  handle,  as  it  were, 
by  which  tho  relations  of  two  circles  to  each  other  are 
known  and  discussed.  It  is  the  common  chord  if  they 
intersect.  If  they  do  not  intersect,  it  is  the  line  (perpen- 
dicular to  the  lino  joining  the  centres)  from  any  point  of 
which  all  the  tangent  lines  to  the  two  circles  will  he  equal 
to  each  other.  In  that  case  their  intersection  becomes  im- 
aginary, and  this  consideration  leads  to  interesting  results. 
The  radical  centre  (which  is  the  centre  of  the  orthogonal 
circle)  and  the  axes  of  similitude  of  three  circles  are  in  like 
manner  the  means  of  discussing  the  relations  of  three  cir- 
cles to  each  other.  The  radical  centre  of  four  spheres 
'which  is  the  centre  of  the  sphere  orthogonal  to  four 
spheres)  and  the  planes  of  similitude  have  equally  im- 
portant properties  in  reference  to  those  spheres.  Justly 
did  Gaultier  dc  Tours  take  a  pride  in  his  discovery,  and 
record  the  day  (June  15,  1812)  in  which  it  was  lirst  read  to 
L'  Bcole  Polytechnique. 

\  very  valuable  analytical  exposition  of  the-e  fruitful 
properties  is  given  in  the  9th  chapter  of  Conic  Section*,  by 
_<■  Salmon  (3d  ed.,  London,  1855).  Steiner,  in  his  pa- 
pers, calls  tile  radical  axis  "the  line  of  equal  powers;"  if 
from  any  point  of  it  a  right  line  is  drawn  cutting  one  of  the 
circles,  the  product  of  the  secant  into  its  external  segno  tit 
is  ron -in nt — viz.  equal  to  the  square  of  the  tangent  to  either 
circle.  To  find  the  radical  axis  of  two  circles,  draw  any 
circle  cutting  hoi  the  secants  drawn  through  the 

points  of  intersection  will  unite  on  said  line:  draw  a  sec- 
ond auxiliary  circle,  and  two  points  of  said  line  are  thus 
obtained.  If  there  were  three  given  circles,  the  radical 
centre  of  those  circles  would,  in  like  manner,  be  obtained 
by  the  use  of  two  auxiliary  circles,  the  radical  centre  being 
the  point  at  which  the  three  radical  axes  of  the  several 
I   lira  will  unite. 

1 1  \  i     il  solution  of  the  problems  in  the  tangencies 
of  spheres  is  given  by  ('.  W .  Bauer  (in  Journal  de  Schlo- 
.  Leipsic,  vol.  v.) ;  one  in  the  tangencies  of  circles  in 
George   \V .   Beam's   Researches  on   '  tht    Second 

Order  (p.  22,  London.  1846);  one  in  tangencies  of  ciroles 
and  spheres  by  George  W.  Coaklay  of  New  York  Univer- 


sity, in  vol.  ii.  p.  llii  of  Mathematical  Monthly  for  Jan., 
1860.  II.  A.  Newton  of  Yale  College  gave  a  solution  of 
the  problem  in  ciroles,  "provided  two  of  the  given  ciroles 
cut  each  other,  by  the  method  of  transformation  ol  ourves 
by  reciprocal  radii  vectores,"  in  vol.  i.  p.  239  of  Mathe- 
matical Monthly  for  Apr.,  Ibo'.K  Gen.  .1.  G.  Barnard  of 
I".  S.  engineers  presented  to  the  National  Academy  of 
.Science  in  1*134  an  analytical  solution  of  the  problem  in 
circles  and  in  spheres,  containing  some  interesting  geometri- 
cal interpretations  of  his  results. 

A  memoir  was  published  by  the  present  writer,  entitled 
The  Tangencies  of  Circles  «"<'  of  Spheres,  in  the  8th  vol.  of 
The  Smithsonian  Contributions  to  Knowledge,  published  in 
1855.  It  is  a  geometrical  solution  based  on  the  principle 
to  which  he  has  since  given  the  name  of  "  The  Principle 
of  the  Converging  Chords" — viz.  "If  a  fixed  circle  is  cut  by 
any  circle  which  passes  through  two  fixed  points  in  the  plane 
of  the  given  circle,  the  common  chord  passes  through  a  fixed 
point  on  the  line  passing  through  the  two  fixed  points." 
He  claims  that  this  is  immediately  derived  from  the  well- 
known  fundamental  principle  of  tangencies,  that  the  "tan- 
gent circle  is  the  limit  of  all  secant  circles."  In  a  memoir 
not  yet  published  he  has  extended  the  use  of  "  the  principle 
of  converging  chords  "to  a  generalization  of  the  question  of 
the  intersection  of  circles  and  of  spheres,  the  tangency  being 
only  a  case  where  the  angle  of  intersection  is  0°  or  1S0°. 

After  a  recent  diligent  search,  the  first  record  found  of 
any  solution  embracing  (not  in  name,  but  in  fact)  tho 
principle  of  converging  chords,  is  in  the  Monthly  Reclem 
i  London)  for  Oct.,  1764  (name  of  the  author  not.  given),  in 
solving  the  question  to  draw  a  circle  through  two  points 
tangent  to  a  given  circle.  Thus,  the  writer  claims  not  the 
first  use  of  the  principle,  but  the  first  generalization  of  all 
the  problems  as  based  upon  it.  He  cannot  learn  that  it 
was  ever  before  applied  to  spheres.  It  was  used  by  him 
as  early  as  1835.  It  appears  as  a  porism  in  the  London 
Mathematician  for  Nov.,  1843.  In  the  same  number,  p.  29, 
arc  two  papers,  one  by  William  Rutherford  and  one  by 
Stephen  Kcnwick,  giving  analytical  solutions  of  the  ques- 
tion ••  to  find  a  sphere  tangent  to  four  given  spheres  which 
are  in  mutual  contact."  The  books  have  numerous  modi- 
fications of  the  original  problems  in  the  tangencies;  e.g. 
that  the  required  tangent  sphere  should  have  a  certain 
radius  and  fulfil  three  other  conditions.  But  the  purposo 
of  this  sketch  has  been  to  enumerate  the  principal  papers 
on  the  original  questions.  Benjamin  Alvobd. 

Tan'gent.  A  line  is  tangent  to  a  curve  when  it  touches 
it  at  a  single  point:  this  point  is  called  the  point  of  contact. 
The  tangent  to  a  curve  at  a  point  may  be  regarded  as  the 
limit  of  a  secant  through  that  point :  for,  suppose  a  secant 
to  be  drawn  through  the  point  of  contact  and  any  other 
point  of  the  curve;  then  let  the  second  point  be  moved 
along  the  curve  toward  the  first;  the  secant  will  continu- 
ally approach  the  tangent,  and  when  the  second  point  falls 
on  the  first,  the  secant  will  become  a  tangent;  if  the 
motion  of  the  second  point  is  continued,  the  line  will  be- 
come a  secant  on  the  other  side.  From  this  explanation 
we  infer  that  only  one  tangent  can  be  drawn  to  a  curve  at 
a  given  point.  There  is.  however,  an  exception  to  this 
principle,  for  in  the  case  of  a  multiple  point  there  may  be 
two  or  more  tangents.     (See  Singi-lar  Points.) 

According  to  the  theory  of  the  infinitesimal  calculus,  a 
curve  is  to  be  regarded  as  a  broken  line  whose  sides  are 
infinitesimal ;  the  consecutive  vertices  of  this  polygonal 
line  are  called  consecutive  points,  and  the  prolongation  of 
any  side  is  a  tangent;  we  therefore  say  that  a  tangent  to  a 
curve  is  a  line  passing  through  two  consecutive  points  of 
the  curve.  The  first  point  in  the  order  of  generation  is  the 
point  of  contact.  ,  Continuing  this  view  of  the  subject,  we 
Bay  that  two  curves  arc  tangent  to  each  other  when  they 
have  two  consecutive  points  in  common,  in  which  case  they 
will  have  a  common  rectilineal  tangent.  We  also  say  that 
two  surfaces  are  tangent  to  each  other  when  two  lines  of 
the  one  are  respectively  tangent  to  two  lines  of  the  other 
nt  a  common  point.  If  two  surfaces  are  tangent  to  each 
other,  every  secant  plane  through  the  point  of  contact  cuts 
a  line  from'  each  surface,  and  these  lines  arc  tangent  to  each 
other  at  the  point  of  contact  of  the  two  surfaces.  These 
principles  form  the  basis  of  the  theory  of  tangents  in  de- 
scriptive geometry.  In  trigonometry  the  tangent  of  an  a  re 
is  the  tangent  to  the  arc  at  one  extremity,  and  limited  by 
the  prolongation  of  the  diameter  through  the  other  ex- 
tremity. w-  G-  Peck- 
Tangent  Galvanometer.  See  Eleotricttv. 
Tangential  Co-ordinates.  See  Trilineab  Co- 
ordinates. 

Tan'ghin,  an  ordeal  poison  formerly  in  vogue  in  Mada- 
gascar.    It  is  the  exceedingly  poisonous  seed  of  Tanghinia 


venemfera,  an  apocynaccou 


s  tree  of  that  island,  one  of  the 


most  powerful   poisons  known.     A  small  portion    of  the 


TANGIER— TANNIC  ACIDS. 


powdered  seed  was  administered  to  the  suspected  person, 
whose  only  hope  was  in  the  emetic  action  which  the  drug 
sometimes  exerts. 

Tangier',  an  old  but  decaying  town  of  Morocco,  beau- 
tifully situated  on  an  inlet  of  the  Straits  of  Gibraltar.  It 
is  surrounded  with  walls  and  defended  by  forts,  but  it  is 
miserably  built,  and  with  the  exception  of  some  Moham- 
medan mosques  and  Jewish  synagogues,  and  the  houses  of 
the  foreign  consuls,  it  contains  hardly  any  decent  edifices. 
Its  harbor  was  in  1S71  visited  by  461  vessels  of  50,858 
tons  burden,  going  in.  and  463  vessels  of  50, $14  tons  bur- 
den cleared.     P.  about  12,000. 

Tangier,  tp.,  Somerset  CO.,  Md.  P.  1503. 
Tangipahoa,  parish  of  S.  E.  Louisiana,  bounded  by 
Mississippi  River  and  Lakes  Pontchartrain  and  Maurepas, 
intersected  by  Tangipahoa  River,  and  traversed  by  New- 
Orleans  Jackson  and  Great  Northern  R.  K. :  surface  low 
and  flat,  soil  in  some  places  fertile,  in  others  sandy. 
Staples,  cotton,  Indian  corn,  sweet  potatoes,  rice,  and  live- 
stock. Cap.  Amite  City.  Area,  about  720  sq.  m.  P.  7928. 
Tangipahoa,  p. -v.  and  cap.  of  Tangipahoa  parish, 
La.     P.  236. 

Tan'gle  and  Sea-Tangle,  names  for  several  sea- 
weeds, but  especially  for  Laminaria  digitata.  The  young 
shoots  are  sometimes  used  as  food  and  forage,  and  the 
plants  are  employed  in  the  production  of  iodine.  The 
stalks  of  the  European  sea-tangle  arc  used  in  making  ute- 
rine tents  for  surgeons' use,  but  those  growing  on  the  North 
American  coast  have  been  found  unfit  for  this  purpose. 

Tan'haaser,  the  hero  of  a  German  legend  of  the  early 
Middle  Ages;  spent  some  years  in  wild  dissipation  at 
Venusberg,  but  was  finally  smitten  by  conscience,  an  1  went 
to  the  pope  to  get  remission  of  his  sins  and  .  ■-■  lape  damna- 
tion. The  pope,  however,  answered  that  his  sins  could  as 
little  be  forgiven  as  the  wand  which  he  (the  pope)  held  in 
his  hand  could  become  green  again:  and  Tanh'auser 
walked  hack  to  Venusberg  to  forget  his  despair  in  new 
dissipations.  But  a  few  days  after,  the  pope's  wand  sud- 
denly began  to  sprout.  The  connection  between  the  legend- 
ary hero  and  the  minnesinger  Tanh'auser  of  the  beginning 
of  the  thirteenth  century  is  well  established,  hut  not  of  any 
interest.  The  legend  has  often  been  treated  poetically  by 
the  (iermans — by  Tieck,  Richard  Wagner,  and  others. 
Tanis.     See  Zoan. 

Tanjore',  town  of  British  India,  capital  of  a  district 
of  the  same  name  in  the  presidency  of  Madias,  on  a  branch 
of  the  Cavery,  in  lat.  10°  50'  N.,  Ion.  70°  15'  E.  It  is  a 
large  city,  6  miles  in  circumference,  well  built  and  Btrongly 
fortified,' carrying  on  a  lively  trade  and  extensive  manu- 
factures of  silks,  muslins,  and  calicoes,  and  containing 
many  fine  buildings  and  magnificent  monuments.  Its 
great  pagoda,  rising  pyramidioally  and  surmounted  by  a 
lofty  dome,  is  one  of  trie  finest  specimens  of  Hindoo  archi- 
tecture, and  its  colossal  hull  statue  of  black  granite,  16  feet 
long  and  12  feet  high,  is  the  greatest  and  most  finished 
work  of  Hindoo  sculpture.  P.  about  S0,000. 
Tank-Worm.  See  Guinea-Worm. 
Tan'nahill  (Robert),  b.  in  Paisley,  Scotland,  June  .1, 

1774;   bred  as  a  weaver,  he  worked  at  the  I u  all  his  life; 

wrote  occasionally  for  periodicals,  and  in  1SII7  published 
The  Soldier')  Return,  with  other  Poems  and  Songs,  chiefly  i n 
the  Scottish  Dialect,  which  was  received  with  considerable 
favor;  but  the  publisher  hesitating  to  issue  a.  new  and  en- 
larged edition,  he  fell  into  a  fit  of  despondency,  burned  all 
the  now  poems  which  he  had  written,  and  drowned  himself 
in  a  pool  near  Paisley  May  17.  1810.     A  complete  collection 
of  his  writings,  with  a  memoir  by  Uaiusay,  was   published 
in  1838,  and  new  eds.  in  1848  and  1S74. 
Tanneguy-Duchatel.    See  Duchatel  (C.  M.  T.)- 
Tannehill   (Wilkixs),  b.  at   Pittsburg,   Pa.,   -Mar.    I. 
1777;   removed   to   Lexington.   Ky..  thence   to    Nashville, 
Tenn.:  was  co-editor  of  the  Nashville  Whig,  and  for  many 
years  editor  of  the  Nashville  HeroW,the  first  newspaper  in 
Tennessee  which  supported  Honry  Clay  for  the  Presidency  i 
afterward  established  the  Orthopolitan,  a  literary  journal, 
and  in  1848-49  conducted  the  Port/olio,  a  journal  of  Free 
masonry.     During  the  later  years  of  bis  life  be  was  en 
tin-lv  l.lind.      He  published   the   Frei  nason'i   Ma  i 
standard  work;  Sketches  of  the  History  oj  Literatun 
the  Earliest  Period  to  the  Revival  of  Letters  in  the  Fifteenth 
Century  (1827)  J  and  Sketches  of  the  History  oj   Roman  lit 

enttuee,  from  the  earliest   Period  to   Constantim    the  ' t 

(is  i;.).    D.  at  Nashville  June  2,  1858. 

Tan'ner  (Henry  S.i.  b.  in  the  Slate  of  New  York  in 
1786]  removed  to  Philadelphia,  where  he  resided  till  1850; 
en-raved  and  published  many  atlases  and  sepai  ite  m  ip  . 
and  contributed  geographical  and  statistical  article  to  iro- 
rious  periodicals,  and  was  a  member  of  the  geograpnioal 


societies  of  Paris  and  Lou  Ion.     Among  his  numerous  ... 
are — New  Am         ra    I    '        1817-23),  Map  of  No         I 

ica  I  1822),  '/'/,,   World i  Globular  Projection  (i825),  The 

United  States  of   imerica  (1827  ,  General  ktlas,o\  76  ■ 

(1828).     He  also  publish)  I      i/. • r  on  tin  Recent  Su 

in  thi    United  States  (1830),    View  of  thi    Valley  of  thi   Hit 
sissippi  (1832),  American   Traveller    1836  .   Veu   Pict 
Philadelphia   (1840),  and    Description   of  the   Canal*  and 
Railroads  .'..  the  Unit  d  St  %te»  (1 8 1"  .     D.  in  Men  fork  in 
1858.     Although  not  a  conehologist,  he  formed  a  line  pri- 
vate  oabinet  of  shells. 

Tanner  (Thomas),  D.  D.,  b.  at  Market  Lavington, 
Wiltshire, in  167 1  :  w  a  -  educated  at  Oxford, and  "a-  ma  te 
fellow  of  All  Souls  in  1696;  entered  bolj 
-He  tessively  rector  of  Thorp,  prebi  ad  of  Ely,  archdeacon 
of  Norfolk,  canon  of  Christ  Church,  and  in  1732  bishop  of 
St.  Asaph.     His  principal  works,  published  posthumously, 

are — Notitia  Monastica,wn  unl  of  the  religious  ho 

colleges,  hospitals,  etc.  founded  in  England  and  Wale    lie 

fire  1540  (1744),  and  Bibliotheca  Britain Hibernica,  an 

a nt  of  the  writers  who  Houri  hed  in  England,  Scotland, 

and  Ireland  up  to  the  beginning  of  the  seventeenth  century 
(1748).  He  left  a  large  collection  of  MSS..  which  he  be 
QUeathed  to  the  Bodleian  Library.      !>.  in   1735. 

Tanner's  Creek,  tp..  Norfolk  co.,  Va.     P.  2989. 

Tannery  West,  a  suburb  of  Montreal  (which    a 
included  in  the  municipality,  is  situated  at  an  imporl 
junction  of  the  Grand  Trunk  Railway,  and  has  seme  man- 
ufactures.    P.  about  4000. 

Tannhauser.    See  Tanhadser. 

Tan'nic  Acids,  or  Tannins  [Ger.  Gerbsauren;  Fr. 
acides  tanniq uet].  These  an-  astringent  principles  which 
tire  very  widely  disseminated  in  the  vegetable  1  :im_ 
The  most  important  sources  of  these  com]  i  I  re  the 
harks  of  varieties  of  the  oak  and  pine,  sumach,  .'all  and 
valonia  nuts,  kino,  divi-divi,  and  catechu;  the  bark  and 
berries  of  many  forest  and  fruit  tree--,  such  as  the  elm.  tho 
willow,  the  horse-chestnut,  the  plum,  the  pear.  Numerous 
shrubs  and  roots,  such  as  the  whortleberry,  the  tormentillo, 

and  the  bistort,  contain  notable  proportions  of  some  l lifiea- 

tion  of  tannic  acid.  Less  important  in  this  respe  I  irecoffee, 
tea,  nettles,  etc.  All  of  the  f.nns  of  tannic  acid  «ere  for- 
merly supposed  to  be  identical  with  the  tannin  contained 
in  the  gall-nut,  the  differences  in  chemical  compol 
sented  by  them  being  accounted  for  by  the  presen  to  of  ac- 
cidental impurities ;  but  at  present  there  is  nodoubl  of  tho 
existence  of  several  distincl  acids,  which  pes,,.--,  however, 
many  properties  in  common. 

The  tannins  produce  characteristic  pro  ipi    tto    in     il 
lions  i.f  ferric  salt-:   these   precipitates   arc  usuallj    ..I    a 
bluish  black  color,  which  in  presence  of  a  free  acid  acqui  •  ■ 
a  dark-greenish  hue;  bul  Borne  tannins,  as  those  el,;  , 
from  catechu,  give  a  green  precipitate,  while  ether-, 
as  that  contained  in  the  common   nettle,  cause  a   grayish 
precipitation.     They  have  an  acid  reaction,  and 

characterized  by  the  intense  ostringenl  taste  thej  | 

in  their  forming  insoluble  compounds  with  gelatine,  nlbu 

men,  li  brine,  anil  the  vegetable  alkaloids:  and  l.\  the  awl 
il  V  with  which  they  arc  oxidized  and  .•..merle  I  int  •  CO 

products  when  moist  or  in  presen f  alkaline  --let -. 

The  term  "  pathological  tannins  "  has  been  appl 

obtained  from  diseased  regetablc  ea ■'    tho 

gall-nut  :  those  which  i mtaincd   in   barks,  etc.,  being 

designated  as  "physiological  tannins."  The  latter  only 
are  adapted  to  the  manufact I  leather.  The  most  im- 
portant and  l.e-t  invi  stigatodrorm  of  tannin  is  that  known 
as  galloti aeid.     Other  modifications  are  caffetannie, 

elite  eh  II  lillllll'e.     lie  I  f  i.i  I- 1  iOI  l'e.     ,/ I,  ■  !■  ,1, 1  ll  il  i ,  .     Olid     ./«.«.«' 

acids,  which,  although  rerj    similar  in  many  properties, 

different  [positions, 

Gallot -   ,,.  id  occui  -   in  tho  gall-nut.  an  i 

produced  bj  the  punoturoof  n  small  hymc  I  insect 

upon  the  leaves  and  slalks  ol   tho  -]"  " 

tie"     io  a  proportion  as  high  as  60  per 

cent,  of  the  m  i  ■-     The  tannin  of  the  sumach,  altl gh 

formerly  considered  identioal  with  gallot  innic  acid 

to  be  a'.li  tin  i  ipound.     The  acid  is  oxti  -  I 

i:-  the   pulverized    gall  outs  with  oqueons   etl 
which  a  small  quantity  of  alcohol  il  Bomctimes  adde  I 
fluid  is  deoante  I,  and  allowed  to  remain  il 
time  when  it  separates  into  two  layci  ,tl     den 
possess.      i    follow  oolor,  and   con  i        of  a  . 

solution  of  the  tannin.     This  operation  is  re] I 

:,.  the  hover  laver  e. ultimo-     I 

b  contains  the  galli  ''"''' 

with  ether,  aloohol,  and  o    I  quai  tannic 

being  then  removed,  and  the  solution  o 
wash.  I  with  ether  an  h 
is  obtained  as  a  p.     - 
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the  composition  C14H10O*.     Prepared  as   above,  >t  is  an 

amorphous  buff-colored  solid,  easily  soluble  in  water;  it 

also  dissolves  in  aqueous  alcohol,  but  only  with  great  dtf- 

rt  ether.     It  has  an  intense  astringent  taste, 

imparts  a  Btrong  red  oolor  to  litmus,  enters  into  double 

rith  bases, and  liberates  oarbonic  add  from 

ites.     It  is  difficult,  however,  to  obtain  the  gallo- 

,.,„„  ,  ite  of  purity,  owing  to  the  tendenoj  they 

exhibit  to  be  lome  oxidized  on  exposure  I.,  the  air.  and  .  ■  'ii 

i   into  compounds  identical  with  that  produced  by 
acid  under  similar  conditions.     Gallotannio  and  is 
i  from  its  aqueous  solution  by  the  addition  of 
,  h  i,  and   amnionic  chlorides   and  many  other 
and  bj    sulphuric  and  hydrochloric  acids;  by  the 
n  of  nitric  acid  it  is  decomposed  into  oxalic  and  sac- 
charic  acids.     In  diluted   aqueous  solution  it  slowly  ab- 
sorbs oxygon  from  the  air,  and    is  converted  into  gallic 
,  ,  i  .  the  i  hange  is  facilitated  by  the  action  of  a  peculiar 
ill  present   in  the  gall  nut     When  boiled  with  dilute 
sulphuric  or  hydrochloric  a. -id,  or  with  a  strong  alkaline 
solution, a  similar  reaction  occurs, gallic  arid  and  earb  inic 
acid  being  produoed.    The  exact  change  that  takes  place 
is  not  clearly  settled.     It  is  highly  probable  that  gallotannio 
acid  is  not' a  glucoside,  as  formerly  believed,  and  thai  the 
glucos,.   formed  by  its  decomposition  originates  from  acci- 
dental impurities;  indeed,  natural  tannin  frequently  eon- 
tains  ready-formed  sugar,  from  whioh  it  oan  be  completely 
separated  only  with  groat  difficulty;  and  Sohiff  has  quite 
recently  prepared  absolutely  pure  gallotannio  acjd  which, 
on  treat nt  with  hydrochloric  acid,  was  entirely  convert- 
ed into  gallic  acid,  no  glucose  being  formed.     On  bulling 
gallotannio  acid  to  325°  C,  pyrogallic  and  metagallic  aoids 
are  produoed  with  evolution  of  carbonic  acid: 

Gallotannic  acid.   PjrogBlltc  acid.      HetagalllO  acid. 

I  •,.;  ll  ..,(.)„  =  3C8H60a  +  C'g11(02  +  3C02. 
The  formation  of  pyrogallic  acid  is  characteristic  of  gal- 
lotannio acid,  the  other  tannins  (notably  those  which  turn 
ferric  salts  green  i  giving  pyrocatechine,  CeHeOs,  when  sub- 
mitted to  dry  distillation.  Gallotannic  acid  is  tribasic,  and 
I  ii  i.i-  neutral,  aeid,  and  basic  salts.  Of  the  gallotannates, 
the  ferric  salt  is  especially  characteristic  and  important. 
It  is  obtained,  upon  adding  a  solution  of  the  aeid  to  a  so- 
lution of  a  ferric  salt,  in  the  form  of  a  violet-blajjk  precip- 
itate. This  reaction  is  exceedingly  delicate.  The  basis 
of  common  writing  ink  is  ferric  gallotannate.  In  common 
with  most  forms  of  tannin,  gallotannic  acid  forms  with 
gelatine  an  insoluble  compound.  The  affinity  of  the  arid 
fnr  gelatine  is  so  great  that  when  a  skin  is  immersed  in  its 
aqueous  solution  all  the  tannin  is  ultimately  removed  This 
property  of  gallotannic  is  often  utilized  in  its  quantitative 
estimation  in  nut-galls,  etc.,  a  standardized  solution  of  gel- 
atine, with  a  small  quantity  of  alum  or  ammonic  chloride, 
being  employed  for  this  purpose. 

Caffetannic  Acid. — The  magnesium  and  calcium  salts  of 
this  acid  are  contained  in  the  coffee-berries  in  a  propor- 
tion mii  \  ing  from  3  to  5  per  cent. ;  it  also  occurs  in  Para- 
guay te;i.  The  formula  first  assigned  to  caffetannic  acid 
v,:,-  CisHisOs,  but  Serhardt  prefers  CssHjsOn,  which  would 
indicate  that  it  is  a  homologue  of  gallotannic  acid,  differ- 
ing from  it  in  composition  by  SCH2. 

Catechutannic  acid  is  prepared  from  the  aqueous  extract 
of  catechu.      Its  composition  is  CisHisOs. 

Morintannic  acid  is  obtained  from  fustic  (Aforus  tinctn- 
ii'.ii  by  treatment  with  boiling  water,  when  it  is  deposited 
in  a  light-yellow  pulverulent  form,  consisting  of  micro- 
scopic prisms.  It  is  soluble  in  water,  alcohol,  and  ether; 
the  aqueous  solution  has  an  aeid,  astringent  taste.  The 
formula  is  probably  CuHio'V  although  when  dried  at  100° 
C.  it   has  the  composition  t'luIIioOe.IbjO. 

ercllannic  add  is  the  tannin  of   the  oak-bark.      It 
gives  w  it  b  ferric  salts  the  same  reaction  as  gallotannic  acid, 

but  differs  1 this  by  not  being  converted  into  gallic  acid 

by  acids,  and  by  not  giving  pyrogallic  acid  when  submit- 
ted to  distillation.  Its  composition  is  unknown.  The 
most  important  compound  of  quercitannic  acid  is  the  one 
it  forms  with  gelatine,  which  is  the  basis  of  leather. 

nrs    in   the  cinchona-bark.     It  is 
light-yellow,  hydroscopic,  with  a  sour,  astringent  but  not  a 

loiter  la-n omposition  I  ;  H30O35.     It  gives  the  same  re- 

action  with  gelatine  as  tannic  acid,  but  imparts  a  green 

OOlor  to  ferric  salts.  .1.  I".  BATTERSHALL. 

Tannins  and  Tawing.  Pec  Leather,  bv  Prof.  C. 
F.  Chahdi  in.  Ph.  D.,  U.  D.,  LL.D. 

Tan'nin  [Fr.],  Medicinal  Uses  of.  Tannin  is  a 
powerful  astringent,  peculiarly  ohars  terized  by  it-  free- 
dom from  the  irritant  i  Ol  the  mineral  astringent-, 
such  as  the  persalts  of  iron  and  sails  of  -i  1 1 .  , .  copper,  sine, 
and  lead.  Taken  internally,  it  is  also  devoi  1  of  any  poi- 
sonna-  actum.  It-  uses  in  medicine  arc  solelj  as  an  as- 
tringent to  catarrhal  mucous  membranes,  and  occasionally 


as  a  styptic  to  control  bleeding  from  small  vessels.  Locally, 
it  may  be  applied  dry.  as  powder,  or  in  solution  in  water  or 
glycerine.  Internally,  for  diarrhoea!  affections,  it  is  most 
commonly  given  in  pill.  Edward  Curtis. 

Taiitt,  von  «ler  (l.unwio),  Baron,  b.  at  Darmstadt 
June  18,  1815  ;  was  aide-de-camp  to  thecrown  prince  Max 
of  Bavaria  when,  in  1S4S,  in  the  Sohleswig-Holstein  war,  he 
organized  a  corps  of  volunteers;  became  chief  of  staff  to 
Prince  Eduard  of  Saxony  in  1S4D.  and  chief  of  staff  to 
Gen.  Williscn  in  1S50,  but  left  the  Sehlcswig-Ilolstcin  army 
-non  after;  returned  to  tho  Bavarian  service,  and  was  made 
a  lieutenant-general  and  adjutant-general  to  tho  king. 
In  the  war  with  Prussia  in  1866  he  was  chief  of  staff  of  the 
Bavarian  army,  and  the  failure  of  the  war  was  generally 
ascribed  to  him  by  public  opinion.  In  1869  he  was  made 
a  general  of  infantry,  and  he  commanded  the  first  Bava- 
rian corps  in  France.  Here  he  distinguished  himself  in 
the  battles  of  Worth,  Beaumont,  and  Sedan,  and  in  the 
battle  of  the  Loire.     '  August  Niemann. 

Tan'rcc,  tho  French  name  given  to  certain  insectivo- 
rous mammals  of  the  genus  Cmtetes,  for  which  it  is  used 
as  tho  equivalent  in  French  works.  In  external  appear- 
ance and  size  tho  species  considerably  resemble  the  hedge- 
hogs [Erinacem),  but  are  very  different  anatomically. 
Their  head-quarters  are  the  island  of  Madagascar,  and 
there  they  are  esteemed  by  the  natives  as  food,  although 
they  emit  a  strong  musky  odor.  Theodore  Gill. 

Tan'sy  [Fr.  tanaisie]  (Tanacetitm  vulgare)  is  a  peren- 
nial plant  bearing  douhly-pinnatilid  leaves  and  yellow 
Bowers,  blossoming  from  July  to  September.  It  was  orig- 
inally introduced  into  the  U.  S.  from  Europe,  where  it  is 
indigenous.  It  is  cultivated  in  gardens,  but  also  grows  in 
fields.  It  possesses  a  very  strong,  not  unpleasant,  odor, 
and  an  acrid  and  aromatic  taste;  which  properties  arc  ex- 
hibited by  its  aqueous  and  alcoholic  infusions.  The  leaves 
contain,  besides  the  usual  proportions  of  chlorophyll,  lig- 
nine,  stcarine.  resin,  tannin,  etc.,  a  peculiar  volatile  oil 
and  an  acid  termed  lanacetic  acid.  The  latter  is  crystal- 
line, forms  salts  with  potassium  and  sodium,  and  precipi- 
tates solutions  of  calcic,  zincic,  argentic,  and  mercuric  salts. 
The  volatile  oil  of  tansy  has  a  sp.  gr.  of  0.92;  when  dis- 
tilled with  potassic  eliminate  and  sulphuric  acid,  it  yields 
a  volatile  crystalline  substance  isomeric  with  ordinary  cam- 
phor; it  possesses  poisonous  properties.  The  seeds  and 
leaves  of  tansy  arc  employed,  to  a  slight  extent,  as  medi- 
cinal agents.  J.  P.  Battbbshall. 

Tantal'idre  [from  Tantalus — a  mythological  name — 
the  representative  genus],  a  family  of  birds  comprising  the 
ibises  and  related  kinds.  The  general  form  is  that  familiar 
in  connection  with  the  ibis  ;  the  bill  is  very  long,  more  or 
less  slender,  compressed,  and  decurved  toward  the  tip,  or 
even  sickle-shaped;  the  gape  extends  nearly  as  far  back  as 
the  eyes:  the  nostrils  are  lateral,  but  near  the  column  and 
the  base  of  the  bill,  and  linear;  the  wings  arc  obtuse,  but 
long  (the  humeri  turned  backward,  passing  beyond  the 
aoetabula);  the  tail  moderate  or  small  and  even:  the  legs 
elongated,  with  the  tibise  exposed,  and  toward  the  knees 
fcatbcrlcss.  and  with  the  tarsi  covered  in  front  with  trans- 
verse or  hexagonal  scales,  and  behind  as  well  as  on  the  sides 
with  small  scales;  the  toes  arc  all  well  developed,  the  ante- 
rior connected  by  deeply-cut  webs,  the  posterior  free;  tho 
claws  arc  arcuate  and  well  developed.  The  family  is  most 
nearly  related  to  the  Ciconiidss  (storks)  and  Plataleidse 
(spoonbills!,  and  have  been  by  some  authors  combined 
with  them  in  one  family  (Ciconiidse).  The  species 
are  chiefly  inhabitants  of  warm  countries  in  all  parts  of 
the  world.  Thirty-one  species  are  known,  which  have 
been  arranged  by  Gray  in  two  sub-families  and  three 
genera — viz.  (1)  Tantalum',  with  the  single  genus  Tanta- 
lus (!i  species),  and  (2)  Ibidinse,  with  the  genera  //»«  '7 
specie--  and  t?eronrtCU<  [19  species).  The  species  whose 
range  extends  more  or  less  within  the  limits  of  the  U.S. 
arc  Tantalut  lomlator  (the  wood  ibisl,  Ibis  rtibi-a  (the  red 
ibis),  Tbit  alba  [the  white  ibis),  Ah  Ordii  (the  glossj  ibis), 
and  Ai«  guarauna  (the  bronzed  ibis).  The  species  of  the 
family  mostly  live  on  the  borders  of  lakes  and  rivers,  and 
subsist,  some  on  fish ca  and  reptiles  chiefly,  and  others  on 
worms  and  insects  for  the  most  part.  They  arc  birds  of 
passage,  and  change  their  resorts  with  the  seasons.  The 
females  build  nests,  some  on  the  ground  and  some  in  trees, 
and  lav  but  few  (generally  two  or  three)  eggs.  (See  also 
Ibis.)  "  Theodore  Gill. 

Tan'talum  [I.at.  tantalut],  one  of  the  rarer  elements, 
a  metal  discovered  in  1 802  by  the  Swedish  chemist  Ekcbcrg 
in  two  Swedish  minerals,  one  of  whioh  was  tantalite,  coin- 
posed  mainly  of  tin  italic  oxide,  Ta>.05,  and  ferrous  oxide. 
Ekeberg  named  the  metal  and  mineral  after  the  mytholog- 
ical being  Tantalus,  in  jocular  allusion  to  the  tantalizing 
difficulties  he  encountered  in  analyzing  the  mineral.  For 
many  years  it  was  confounded  with  the  CoLUKBTOM  (which 
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sec)  of  Hatched.    Tantalum  is  found  also   B     I 
yttria  in  the  mineral  yttro-tantalite  ;  in  the  American,  Be 
vari.an,  and  Greenland  columbiles,  with  columbic  acid;  in 
Nnnlensjohl's  hjelmitt  ;  in  enxinite,  s  tchyniti ,  etc.    11.  1 1  — 
obtained  metallic  tantalum  as  a  black   powder,  of  density 
10.7S.    Its  equivalent  weight  is  accepted  as  182  from  di  ti 
munitions  of  Marignac.    Tantalic pentoxide  (TagOs),  which 
forms  tantalic  arid  by  reacting  with  water,  ami  tantalati 
by  combining   with  bases,  i-    an   infusible  white   powder, 
which  has  been  obtained  by  different  methods  in  a  num- 
ber of  modifications,  varying  in  density  from  7  [Hermann) 
up  to  S.L'li  ( //.   Rose).     There  is  another   oxide   known, 
TaOs,  ami  a  sulphide,  TaSs,  which  is  black  ami  brass  yel- 
low when  burnished.    A  Bolid  yellow  chloride,  1  I 
known,  which  may  lie  sublimed.  Henry  Wurtz. 

Tantalus,  in  tin- chin  mythology,  a  wealthy  king  of 
Argos,  Corinth,  Phrygia,  or  Paphlagonia,  who  committed 
some  great  crime  against  the  gods,  either  by  divulging  their 
secrets  entrusted  to  him,  or  by  stealing  nectar  ami  ambro 
sia,  from  their  table,  or  by  testing  the  omniscience  of  Zens 
by  cooking  his  own  son  Pelops  ami  serv  ing  him  as  n  .li  li 
for  the  god.  As  a  punishment,  Tantalus  was  placed  in  a 
lake  in  the  lower  world  whoso  waters  receded  from  his  lips 
whenever  he  tried  to  drink,  surrounded  by  rich  fruits  which 
withdrew  whenever  he  attempted  to  cat  of  them,  and  with 
a  huge  rock  suspended  over  bis  head  and  always  threat- 
ening to  fall  and  crush  him. 

Tan' tum    lCr'go  [I. at.],  a  popular   eucharistio  hymn 
in  Latin,  is  a  portion  of  the   l'wui:   LlXGI  v  (which  see 
It  is  sung  in  Roman  Catholic  churches  during  euchai 
services  at  the  benediction. 

Tan  Yard,  tp.,  Pike  en.,  Ala.     1'.  1 1  Hi. 

Taormi'na  [anc.  Tauromeniwn],  town  of  Sicily,  prov- 
ince of  Messina,  situated  on  Monte  Tauro  near  tic  sea  hore. 
Founded  by  the  Siculi,  besieged  in  vain  by  the  elder  l>i" 
nysius.  for  a  time  in  the  hands  of  Carthage,  it  beoame  under 
Andromachus  one  of  the  powerful  cities  of  Sicily.  With 
Syracuse  it  fell  under  the  Roman  dominion  (212  inc.),  but 
its  population  never  equalled  that  of  Messina  or  Catania. 
The  principal  antiquities  of  interest  arc — the  ancient  theatre. 
originally  Greek,  hut  rebuilt  by  the  Romans,  and  in 
respects  one  of  the  most  perfect  existing;  the  so-called 
naumachia,  also  Roman:  tlie  sepulchres:  live  Roman  res- 
ervoirs, of  which  one  is  still  in  good  condition.  There  are 
also  some  Saracenic  and  nieiliioval  ruins  worthy  of  notice, 
besides  the  actual  walls  and  towers,  which  are  mostly  of 
Saracenic  construction.  The  castello  or  citadel  occupies 
the  highest  point  of  the  old  town.  The  modern  village  is 
of  no  interest  except  for  the  almost  unrivalled  beauty  "f  its 
position  and  climate.  A  very  good  hotel  has  recently  been 
opened  here.     P.  3000. 

Ta'os,  county  of  N.  W.  New  Mexico,  bordering  on  Col 
orado  and  Arizona:  watered  by  the   Rio  Chama,  th 
Juan,  and  the  Rio  Grande,  and  en.  sec  bj  several  spurs  of 
the   Rooky    Mountains.      There   are   quartz   gold-mines. 
Staples,  Indian  corn,  wheat,  ami  wool.      Cap.  IV   aai 
Taos.     Area,  about  7500  sq.  m.     P.  12,079. 

Tapa,  a  kind  of  paper-oloth  made  bj  the  Sum 
islanders  from  the  Icuk  of  small  branches  of  the 
mulberry    [Brou»onetia   papyri/era).      The    natives    take 

the  istened  slips  of  th.'  bark,  beat  them  together,  and 

then  sutler  tlicio  to  dry.   The  same  material  affoi  I    tho  i 

cellent  paper  of  Japan. 

Tapa'jos,  river  of  Brazil,  rises  in  the  s.  of  tic-  proi 

incc    of   MattO    GrOSBO    Under    the    name    of   .laniriii, 

sitmes  the  name  of  Tapajo!  after  it     ontt to  the 

provinoe  of  Para,  and  join-  the  Imazon,  after  thward 

course  of  about  1  no e  .  in  Ion.  5  i    H  .     Ctisns 

till  within  a  few  miles  f, it*  sources,  and  tic 

a  few  mile-  distant  from  the  Paraguay. 

Tap'cstry  [Gr.  Timjs,  s   "oarpot;"   Pr   tap 

ornamental  carpet-work  for  d rating  walls  and  tun 

brought  into  general  use  in  Wi   tern  p     bj  'hi 

cans   "t'  Spain,  f whom   it  was  often  0  tiled  in   French 

tarrazinoU.     Tl Idost  known   speoimen  is  the  Baybi  « 

Tapestry  (which  e ,  oomme rating  the  Norman 

quest  of  England.     In  the  f tecnth  and  nftw  ntl 

turics  the  fabrication  of  tape  trj  bj  the  I    i 
important  industry   in  Fl  m  I  '  '"'" 

England  early   in   the   sixteenth  centut  v.      I  hi 
poriaui  manufactory  at  the  present  timo  it  thai  ol 
tins.     (See  Gobi  ujjs  Tape»i  by.) 

Tape'worm,  n  p  i  ■  ■■"<  at  ll:"' 

form,  living  in  the  intestine  i  I  an  I  lower 

animals.     It  bi  Ion  \    to  n  ;'  b,» 

th,-  fact  that  th 

having  noresi  tin     inl       mont;  that  tboj  are  with 
Intestinal  canal,  and    i        llngly  have  neithet   month  nor 

anus;   and  that   tl  muted,  the    male   an  I 


mt  in  the  - 1 
extremity  or  ■-  i  tapeworm   i 

spheroidal  or  oblong  form,  provide  I  with   n 
I  ities    or   a]  and    in    man 

Of  which  i- 

mombi .  ne,     Next  th    : 

ond  that  the  body,  wh 

gular  div  isions  or  articnlal 
more  distinct  and   compli  I 

from  the  situation  of  tile  hi 

both  male  and  female  generative  organs,  an  i 

dating,  so  that  tho  ie  vv  inch  arc  full)  m 

eggs  eiick, -ing  living  i 

vided  with  muscular  fibres,  both  longitudinal  and  trans- 

ible  of  « i; action  an  i  i  span 

various  directi  I  i  the  integun 

!"  Lded  a  lai   i  numberofsi th,  r hi,  bighly-refrae- 

tivc,   calca  root  {.  doublo 

canal  i,  ci  Quid,  run-   i 

with  each  lateral  edge  of  the  tapeworm,  commun 

with  each  "I  In        illal  ieii  kv  tr.m  -    I 

Tine  vi      I    an    undoubtedly  conne  tted  n 
of  nutrition,  hut  their  exaot  function  i-  not  undi 
A  -  there  is  no  mouth,  the  absorption  of  nuti  iti 
from  the  exterior  must  lake  place  through  the  genera]  In- 
tegument,   'fhe  whole  tapeworm  thus  form 
row,  ribbon  like  chain  of  articulations,  anobored  by  it- 
head  to  the  intestinal  mucous  membrane.     It  is  not  re- 
garded ns  a  single  animal,  but  as  a  oolony  comi 
many  individuals,  all  belonging  to  tbi 
differing  in  structure  ami  function,     'flic  -  >  call.  I 

adapted  tor  holding  tl lony  in  position,     I' 

the  power  of  dovelopi  a     I  rti  by  a  buddii 

ec- -.  the  - -■  -iv e  artioulat ion  i 

last   eggs  ami  embryos,  and  in  this  way  continuing  the 
jpei  ii     b  'Hi,,n.     'fhe   uiaturi'  artieulaUons 

remain  connected  with  il lony  until  theii  ■ 

bryos  have  reached developmenl 

then  dii  iharge  their  eggs,  and  b 

orelsetbe     i  till  rotaining  an  independ- 

ent vitality.     In  eithi  i         o,  tho  i 

finally  set  free,  to  CO]  rent  lo- 

c:iiii  \ .     This  constitutes  an  important  fi  itut     I  n  the  de- 
al of  the  tapeworm,     'fhe  eggs  and  embrj 
leaving  the  intesti f  the  animal  in  whi    ,  ■■ 

|' i  ."I:     e  I.  are  dev  on  re  I  by  SOI tie  i  .ciipi  ll  I  I 

kink  and  wliilc  u  ithiu  ii-  i""lv    re  i  ih  an 

the  flesh  of  the  s ad  animal  i-  devourc  I  I 

the  i  :e  eiicv  »te  l  . 

rived  in  an  intl  ible   I  >r  their  ciio 

■  dii  repro  lu 
I  natural)]  un 

Iv.  a  small,  enoystod, 
animal,  ami  a  largi 

,   i  ike  reproduction  of  thi 

'      ,'|I1.|I|V      I    --.III         1     ' 

I  |  i  Found  in 

inoluded   in   I 
'        ' 
hv  species  infesting  the  hum 

i  ,   " allot"  "r  "rl 

distinguishi   I 

(  a  disk  lit 

Dollar  of   h.onv    1 

mature   ■ 

,,.  provided  oach  with  th 

is    the     /  ' 

the   small    i 

The  head  i-  a  liltli 
.  Ith  a  circular  orown  ol   I 
.    in    II  deal.'. 

1 1 

ul.tlons.     The  ■ 

Inch  in  di ,"  iuUO- 


72<s 


TAPEWORM. 


ing  their  eggs  an  i  eml  ryos,  separate  one  by  one  from  the 
p.,,,.,,  i  the  intestine,  either  Bponta- 

[f  deposited  upon  the 
p  place  ana  prote  sted  from  desiccation, 
\  itality  and  power  of   locom 

i  i    he  in  ighboring  herbage 
or  leaves  of  growing  plants,  and  are  thus  liable  to  be  de- 
.  |  by  various  animals.     Such  contractile  movements 
tually  obsen  i  I  in  separate  articulations 
,    lime  alter  their  expulsion,  and,  according  to 
Kiichenmeister,  the  artioulati  '■■  pi  alive  for  eight 

.  fully-renewed  white  of  egg.  There  is  reason  to 
believe  that  the  eggs  may  also  continue  for  a  time  uninjured 
when  Buspen  led  in  h  atery  fluids,  ei  en  after  the  substance  of 
the  articulation  has  become  lacerate  I,  or  decomposed  and 
diffluent  Xhese  circumstances  indicate  the  probable  mode 
in  which  the  tapeworm  articulations  or  their  young  brood 
may  become  mingled  with  the  food  and  drink  of  inferior 
animals.  The  species  in  which  they  usually  reach  their  next 
i  development  is  the  pig.  When  introduced  into  the 
ich  of  this  animal,  the  substance  of  the  articulation  is 
dissolved  by  the  digestive  juices,  and  the  embryos  are  set 
free.  They  then  begin  an  active  emigration  from  the  cav- 
ity of  the  intestine,  penetrating  its  walls  and  the  neigh- 
:  .  tissues,  and  dispersing  in  this  way  throughout  the 
body.*  This  passage  is  effected  by  a  boring  process  by 
means  of  the  three  pairs  of  spicules  with  which  the  em- 
bryos arc  provided  and  the  contractile  movement  of  their 
membranous  walls.  When  once  disseminated  through  the 
cellular  tissue  of  the  body  and  limbs,  they  become  encysted, 
l>>  the  formation  of  an  external  envelope  from  the  neigh- 
boring  parts.  They  then  increase  in  size,  and  pass  into 
their  next  stage  of  development.  They  lose  the  six  spicules 
which  mark  their  previous  condition,  and  acquire  instead 
a  neck  and  head  with  four  suckers  and  a  crown  of  hooks, 
like  those  of  the  adult  tapeworm.  The  head  and  neck, 
however,  at  this  time  are  inverted  upon  themselves,  and 
thus  enclosed  in  the  interior  of  a  globular  vesicle,  the  en- 
I  sphi  rical  body  of  the  embryo.  If  the  external  cyst 
be  now  opened,  the  contained  parasite  may  be  turned  out 
ol  ii-  Vied  in  the  form  of  a  globular  vesicle  with  a  super- 
ficial depression  at  one  spot,  marking  the  situation  of  the 
inverted  head.  By  gentle  compression  the  inverted  parts 
may  be  gradually  extruded,  and  the  organism  then  pre- 
sents the  appearance  of  a  fully-developed  tapeworm  head 
and  neck,  terminating  behind  in  a  dilated  vesicular  ex- 
tremity. In  this  condition  if  is  known  by  the  name  of 
cyatickreua  (Gr.  Kvcrrt?,  "vesicle,"  and  kc'pko?,  "tail")  or 
•■  bla  I  ler  tail,"  and  from  its  locality  in  the  cellular  tissue 
it  is  called  the  Cyatia  rciM  a  Uulosa.  When  the  flesh  of  the 
pig  i-  thus  infected  with  Cysticercus  ■■•  Unloose,  it  is  sprinkled 
more  or  less  abundantly  throughout  with  thin-walled,  semi- 
transparent  cysts,  and  in  this  condition  it  is  known  as 
"  measly  pork."  When  about  one  month  old,  the  cysts  are 
J-th  of  an  inch  in  diameter:  when  fully  grown,  they  may 
attain  the  size  of  one-third  of  an  inch,  or  even  more,  and 
re  "inetimes  so  numerous  in  certain  spots  as  to  touch 
e  i  i<  other.  After  reaching  this  stage  of  development,  the 
parasites  remain  for  an  indefinite  time  encysted  in  the  cel- 
lular tissue.  While  in  this  situation  they  undergo  no  fur- 
ther change,  unless  it  be  a  very  gradual  process  of  atrophy, 
with  partial  collapse  and  calcification  of  the  cyst,  which 
may  occur  after  the  lapse  of  several  years. 
The  subsequent  history  of  this  species  relates  to  the  re- 
D  r  i  Cysticercua  into  the  human  int< 
and  its  development  there  into  the  adult  tapeworm.  "When 
>f  swine's  flesh  containing  Oyaticercus  is  swal- 
lowed by  man  in  an  uncooked  or  imperfectly-cooked  con- 
dition, the  enveloping  sac  is  digested  by  the  gastric  juice, 
and  the  parasite  is  set  free.  On  arriving  in  the  upper  part 
il  intestine,  the  head  attaches  itself  to  the  mu- 
rine; and  the  neck,  absorbing  nourishment  from 
the  intestinal  Quids,  increases  in  length  and  width.  The 
.erse  wrinklings  of  its  substance  become  more  dis- 
ind  regular  articulations  make  their  ap- 
i  ace,  assuming  the  form  of  a  continuous  chain,  and 

exhibiting  finally  the  characteristic  sexual  organs,  with 
mature  egga  and  embryos.  The  human  subject  is  there- 
fore infected  With  tapeworm  by  swallowing  the  live  Cysti- 
.  usually  derived  from  measly  pork.  It  is  not,  how- 
ever, the  most  thoroughly  disease  1  pork  which  is  the  most 
dangerous  in  this  respi  its  unhealthy  appearance 

o  marked  to  i  [n  many  instanei  ■ 

-  arc  comparatively  few  B  I,  and  stub  meat 

may  bo  prepared  for  food  without  I  ,   of  the  par- 

asite being  observed.    Butchers,  and  pro- 

vision-dealers are  also  liable  to  infect  themselves  by  care- 
less handling  of  the  fresh  me.it.  placing  between  their  tips 
the  blade  of  the  knife  use  I  in  cutting  it  up,  or  taking 
while   at  their   work   or   imnn  iftorward   without 

washing   their  hands.     By  such   means  they  may  i 


with. mt  knowing  it,  introduce  one  or  two  small  Cystij 
directly  into  the  mouth,  or  contaminate  with  them  bread  ami 
other  articles  of  food.  This  mode  of  infection  is  the  more 
likely  to  produce  tapeworm  because  there  is  no  protection 
:  ing,  which  in  the  meat  itself,  when  used  for  food, 
i  -  generally  sufficient  to  destroy  the  vitality  of  the  parasite. 

When  a  Taenia  solium  is  fully  established  in  the  human 

intestine,  it  bi nies  a  source  of  annoyance  and  sometimes 

of  marked  distress.  A  great  variety  of  symptoms  arc 
enumerated  as  having  been  observed  in  cases  of  Taenia 
.  but  none  of  them  are  sufficiently  detinitc  or  uniform 
to  give  any  certain  indication  of  its  presence.  All  writers 
agree  that  the  only  sure  sign  of  the  existence  of  a  Taenia 
in  an1..  ,.:r- mi  c-i ■:■■-.  \  the  di  -barge  ■■  1  it'  irtieulati  :n;  from 
the  intestine.  The  truth  seems  to  be,  that  in  robust  and 
otherwise  healthy  persons  it  may  be  present  for  an  indef- 
inite time  without  causing  any  serious  effects;  but  in  those 
of  an  enfeebled  constitution  or  irritable  temperament  it 
may  give  rise  to  abdominal  pains, indigestion,  loss  of  flesh, 
restlessness,  and  even  hysterical  convulsions.  The  treat- 
ment consists  in  the  administration  of  drugs  intended  to 
destroy  the  vitality  of  the  worm,  and  thus  cause  the  head 
to  loosen  its  hold  upon  the  mucous  membrane.  This  is  es- 
sential to  the  cure;  for,  although  ordinary  purgatives  or 
an  accidental  diarrhoea  may  detach  and  bring  away  con- 
siderable portions  of  the  articulated  body,  if  the  head  re- 
main the  articulations  are  in  time  reproduced,  and  the  par- 
asite is  again  as  large  as  before.  But  if  the  head  be  dis- 
charged, no  reproduction  takes  place  and  the  malady  is  at 
an  end.  The  most  successful  remedies  for  this  purpose  are 
the  bark  of  the  pomegranate-root  and  the  extract  of  the 
root  of  the  male  fern.  According  to  Kuchenmeister,  the 
best  results  are  obtained  by  administering  a  mixture  of 
both  these  drugs  in  two  or  three  successive  doses,  followed 
by  an  ordinary  aperient  to  bring  away  the  detached  worm. 

It  is  a  circumstance  of  some  importance  in  this  connec- 
tion that  ( hjaticercus  also  occurs  in  the  human  subject. 
Though  never  present  in  man  as  abundantly  as  in  the 
pig,  it  is  not  unfrequently  found  singly,  and  sometimes  in 
greater  numbers.  Its  different  localities  are.  in  the  order 
of  their  frequency — the  cellular  tissue  beneath  the  skin, 
between  and  in  the  tissue  of  the  muscles,  the  surface  and 
the  interior  of  the  brain,  the  envelopes  and  inner  cham- 
bers of  the  eyeball,  the  heart,  the  lungs,  the  mesentery, 
and  the  lymphatic  glands.  The  effects  produced  by  its 
presence  depend  on  the  importance  of  the  organ  invaded 
and  on  the  abundance  of  the  parasite  in  a  given  locality. 
In  the  subcutaneous  cellular  tissue  it  is  nearly  or  quite 
harmless,  while  in  the  eye  even  a  single  one  may  produce 
serious  disturbance  of  vision,  and  in  the  brain  the  local 
irritation  may  cause  vertigo,  paralysis,  or  convulsions. 

The  mode  in  which  Cysticercua  happens  to  be  developed 
in  the  human  system  is  undoubtedly  from  the  accidental 
swallowing  of  the  ripe  eggs  of  Taenia  solium.  It  is  not 
likely  that  it  ever  comes  directly  from  a  tapeworm  in  the 
intestine  of  the  same  person;  for  even  when  such  a  tape- 
worm exists,  its  mature  articulations  are  detached  and  dis- 
charged with  the  eggs  still  contained  in  their  interior;  and 
the  young  embryo.-,  so  far  as  we  know,  arc  never  set  freo 
within  the  intestine  harboring  the  parent  tapeworm.  It 
seems  to  be  necessary  that  the  detached  articulation  should 
pass  anew  into  the  alimentary  canal  and  undergo  stomach 
digestion,  or  in  some  other  way  suffer  disintegration,  be- 
fore the  embryos  can  be  liberated  from  their  envelopes.  In 
an  individual  infested  with  Tmnia  solium  the  detached  ar- 
tioulations  sometimes  pass  out  of  the  bowels  by  themselves, 
independently  of  the  alvine  evacuations.  Such  an  articu- 
lation, if  roughly  handled,  is  liable  to  be  ruptured,  and  its 
microscopic  e<rgs  may  then  adhere  to  the  fingers  of  the 
person  handling  it.  and  may  be  afterward  transferred  to 
various  articles  of  fond,  especially  in  households  where  tho 
usual  precautions  of  cleanliness  are  habitually  neglected. 
The  person  harboring  a  tapeworm  may  thus  indirectly  in- 
fect himself  or  other  members  of  his  family  with  Cyaticer- 
ctu  "  Uuloese.  Another  probable  source  of  this  infection  is 
the  use  of  fresh,  uncooked  vegetables,  such  as  lettuce, 
radishes,  and  the  like,  when  imperfectly  washed.  The 
evacuated  tapeworm  articulation  i-  liable,  as  above  men- 
tioned, to  attach  itself  to  low-growing  herbaceous  plant-, 
and  even  after  its  disintegration  its  eggs  may  remain  for  a 
time  protected  by  the  shade  and  moisture  of  the  leaves. 
Unless  the  plants,  therefore,  when  gathered,  are  thoroughly 
cleansed  before  use,  they  may  thus  convey  into  the  system 
the  germ  of  Oyaticercua  ceUuloass. 

II.  Bothriocephalua  (<»r.  p68piot>t  a  "  furrow,"  and  k€«J>oAi}, 
'•head  "  I. — This  genu-  is  distinguished  from  the  preceding, 
first,  by  the  structure  of  its  head,  which  is  elongated  in 
form,  destitute  of  the  crown  of  hooks,  and.  instead  of  tho 
four  orbicular  suckers,  has  usually  two  narrow  lateral  pits 
or  furrows;  and  secondly,  by  the  positi  in  i  ori- 

fices, which  are  seated  on  the  flat  surfai  e  of  each  articulation, 
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in  the  median  line.  The  species  met  with  in  man  is  Both- 
riocephalic latus,  so  called  from  its  width  and  the  shape  of 
its  mature  articulations,  which  are  considerably  broader 
than  long.  The  worm  is  found  in  the  cavity  of  the  Email 
intestine.  It  is  of  a  bluish-white  color,  often  brownish  in 
its  middle  parts.  Its  length  is  often  very  great,  amount- 
ing to  over  2000  articulations,  and  its  width  in  the  lower 
part  of  the  chain  averages  about  one  inch.  The  head  is  a 
long  oval,  ^thof  an  inch  in  its  transverse  diameter,  but  very 
contractile,  and  capable  of  assuming  considerable  varia- 
tions of  form.  Its  two  lateral  furrows  are  long  and  narrow. 
presenting  the  appearance  of  longitudinal  fissures.  The 
male  and  female  genital  openings  are  distinct  from  each 
other  on  the  Burface  of  each  articulation,  the  male  orifice 
being  situated  more  in  front,  the  female  behind.  The 
mature  eggs  are  oval  in  form,  ^Tjth  of  an  inch  in  length, 
and  provided  with  an  operculum  or  lid  at  one  extremity, 
which  on  opening  allows  the  escape  of  the  embryo.  The 
outer  membrane  of  the  embryo  is  covered  with  movable, 
hair-like  filaments  or  cilia;  and  within  it  is  a  vesicular 
body,  with  three  pairs  of  spicules  like  those  in  the  embryo 
of  Taenia.  The  mature  articulations  do  not  separate  one 
by  one,  but  are  thrown  off  in  chains  or  fragments  of 
considerable  length,  and  only  after  they  have  discharged 
their  eggs.  They  are  consequently  evacuated  in  an  empi\ 
and  more  or  less  deformed  and  collapsed  condition.  The 
symptoms  to  which  this  worm  gives  rise  arc  similar  to 
those  caused  by  Ttrnia  solium,  and  the  treatment  required 
is  the  same  for  both. 

The  history  of  development  of  liuthn'occphalus  latus, 
subsequently  to  the  expulsion  of  its  eggs,  has  not  yet 
been  ascertained,  and  consequently  the  source  of  infection 
by  tins  worm  for  the  human  species  is  unknown.  It  is 
suspected  by  naturalists  that  it  passes  through  its  inter- 
mediate condition,  as  an  encysted  parasite,  within  the 
bodies  of  certain  kinds  of  fish  or  of  some  aquatic  inverte- 
brate animals  liable  to  be  used  as  human  food.  The  grounds 
for  this  supposition  are  that  most  species  of  Bothriocepka- 
lua  inhabit  the  bodies  of  fish,  while  they  are  very  rare  in 
terrestrial  mammalians.  In  this  respect  they  differ  from 
T;ri)i;p,  which  are  quite  frequent  in  mammalians  and  birds, 
but  rare  in  fish.  In  some  fishes,  as  in  the  stickleback,  the 
Bothriocephalua  parasite  is  in  an  incomplete  and  unsexuul 
condition,  occupying  the  cavity  of  the  abdomen,  but,  ac- 
cording to  Siehold,  becomes  a  fully-formed  sexual  tape- 
worm in  the  intestine  of  birds  or  of  larger  predaceous  fish 
which  feed  upon  the  smaller  ones.  The  existence  of  an 
enveloping  membrane  with  movable  cilia  in  the  embryo 
of  this  species  also  indicates  that  it  is  adapted  for  temporary 
migration  in  a  watery  medium,  and  is  thus  enabled  to 
reach  the  interior  of  the  animal  in  which  it  is  to  become 
encysted.  It  has  long  been  noticed  that  while  Taenia  aolinm, 
as  a  human  parasite,  is  found  in  the  most  different  coun- 
tries— in  Europe,  Asia,  and  Africa,  and  on  both  sides  the 
Atlantic — the  occurrence  of  Bothriocephalua  latua  is  limited 
in  Europe  to  particular  regions.  It  is  most  frequent  in 
Western  Switzerland,  especially  about  Geneva,  next  in  the 
N.  of  Russia,  in  Sweden  anil  Poland,  and  occurs  also  in 
Holland  and  Belgium.  It  is  very  rare  in  England,  and  is 
never  found  in  the  U.  S.  except  among  foreigners  from  the 
above-mentioned  European  localities.  No  doubt,  some 
habit  of  life  or  kind  of  alimentation  common  to  these  dis- 
tricts is  the  immediate  cause  fur  the  production  of  Bothrio- 
cephalua, but  what  it  is  has  not  yet  been  determined  with 
any  approach  to  certainty.  J.  C.  Dalton. 

Tapio'ca*  the  starch  of  the  Janipha  (or  Jatropha) 
manihot  (cassava-plant),  from  which  it  is  prepared  by 
pressing  the  washed  and  dried  roots  under  water,  when  it 
is  obtained  in  a  mealy  form,  which  is  converted  into  a 
granular  condition  by  drying  over  hot  plates.  Upon  dry- 
ing and  pressing  the  pulp  remaining  in  the  water,  caaaava- 
bread  is  obtained.  Tins,  when  pulverized,  is  known  as 
manjok  flour.  Tapioca  is  largely  consumed  as  an  article 
of  food.  J.  P.  Batters  hall. 

Tapioca  Starch.     See  Tapioca. 

Tapir.     See  T Ariiun.i;. 

Tapir'id.'c  (from  Tapirua — a  Latinized  form  of  n  Bra- 
zilian   aboriginal    name — the   typical   genus],  a   family   of 

mammals  of  the  order  Ungulata  and  suit  order  Perisso- 

daetyla,  related    to   the  rhinoceroses  and   horses  (Equidse), 

and  n'oi  at  all  to  the  hogs  i  Suidee)  or  hippopotamuses,  as  is 

popularly  believed.  In  form,  however,  the  tapir-  perhaps 
more    resemble    the    hogs    than    their   nearer   relations,   but 

they  are  peculiar  in  that  the  hind  quarters  or  buttocks  pro 
jeet  notably  backward,  and  the  snout  is  produced  into  a 
rudimentary  flexible  proboscis;  the  nostrils  are  at  the  end 
of  the  proboscis;  the  ears  are  erect  and  moderately  de- 
veloped; the  neck  abbreviated;  the  tail  very  short;  the 
anterior  U-vt  have  each  four  toes,  the  posterior  three.  The 
teeth  are  in    almost  full  number — viz.  M.  j,  P.  M.  $.  C.  \. 


I.  §  X  2  —  40;  all  the  molars,  as  well  as  premolars  in  part 
(1\  M.  2,  3,  1  i,  are  nearly  similar,  squarish,  and  each  with 
the  anterior  crest  marginal,  but  with  an  anterior  cingulum 
terminating  in  a  cusp  at  the  antero-outer  angle  of  the 
tooth;  the  hindermost  molars  (M.  3)  have  no  posterior 
loin-;  the  outer  incisors  of  the  upper  jaw  are  enlarged, 
and  like  canines:  the  true  canines  very  small ;  the  incisors 
of  the  under  jaw  uniform;  the  canines  large.  The  skull 
has  a  nasal  aperture  very  large,  and  encroaching  far  be- 
hind into  the  frontal s  and  on  each  side  of  the  nasal  bones, 
leaving  apparent  sideways  the  septum  between  the  nares, 
and  separated  from  the  orbits  only  by  the  thin  frontal 
bones;  the  axis  formed  by  the  basioccipital  and  basisphe- 
noid  bones  is  very  narrow;  between  it  and  the  periotic 
elements  are  large  vacuities ;  the  periotic  bones  are  free 
from  (not  ankylosed  with)  the  squamosal  ami  tympanic  ;  the 
tympanic  are  "exceedingly  rudimentary,  forming  a  small 
irregular  floor  to  the  tympanic  cavity,  with  an  oval  lip  for 
the  attachment  of  the  membrana  tympani,  and  always  be- 
come detached  in  macerated  skulls"  (Flower) ;  the  post- 
tympanic  processes  elongated,  and  connected  with  them 
halfway  are  the  paroccipital  processes  of  the  exoccipitala  ; 
between  the  two  behind  are  narrow  projections  of  the  mas- 
toid bones;  the  nasal  bones,  when  fully  developed,  form 
together  a  hastiform  figure,  broad  behind  and  tapering  for- 
ward; they  are  enclosed  by  the  mesethmoid,  whose  upper 
edge  is  correspondingly  dilated,  and  which  becomes  more 
or  less  ossified  in  the  adult ;  the  sup  ram  axillary  bones  are 
free  and  enrolled  at  their  upper  margins,  or  laminar  and 
clasp  the  mesethmoid;  the  intermaxillaries  are  well  devel- 
oped and  tectiform  ;  the  orbits  separated  from  the  temporal 
fossaa  only  by  slight  angular  processes  of  the  malar  bones ; 
the  lower  jaw  has  moderately  deep  rami,  whose  angles  arc 
convex  and  project  considerably  backward.  These  are  the 
principal  characteristics  of  this  well-marked  family,  and 
which  contrast  with  the  Equida?  and  Khinocerotida?.  It  is 
at  present  represented  by  five  and  possibly  more  species — 
viz,  (1)  Tapinis  terreatriat  a  species  widely  spread  over 
South  America  in  the  lowlands,  and  extending  from  the 
Isthmus  of  Panama  to  Paraguay;  (2)  Tapirua  pinrhaque, 
confined  to  the  Andes  of  South  America,  especially  Ecua- 
dor and  New  Granada;  (■"'.)  Rhinochosrua  Indicua,  an  in- 
habitant of  the  Mai  ace  an  Peninsula,  Sumatra,  and  Borneo  ; 
(4)  Elaamognathua  Bairdii,  a  native  of  the  Isthmus  of 
Panama,  and  extending  northward  into  Southern  Mexico; 
and  (5)  Elaamognathua  Dowii  (a  somewhat  doubtful  form  |, 
found  in  Nicaragua.  The  Tophi  and  Rhinochoeri  have 
the  margins  of  the  upper  jaw  rolled  inward,  but  the  Elns- 
mognaihi.  have  them  spread  out  so  as  to  firmly  embrace  the 
mesethmoid.  All  the  species  are  denizens  of  deep  forests, 
but  near  where  water  abounds,  to  which  they  love  to  re- 
sort. They  vary  in  size  from  that  of  a  small  ass  to  that 
of  a  moderate  horse,  the  Tapirua  pinehaque  being  the 
smallest,  and  the  Rhinochosrua  Tndicue  the  largest.  The 
Elaamognathua  Bairdii  is  the  largest  American  species. 
All  the  species  (except  possibly  E.  Dowii)  arc  striped  or 
spotted  in  early  youth,  hut  soon  assume  the  uniform  or  bt- 
eolored  livery  of  full  age.  Although  now  represented  by 
species  so  singularly  isolated  as  are  the  American  and 
Malaccan  species,  in  the  Tertiary  epoch  the  family  was 
widely  diffused,  and  Bpeciea  roamed  over  Europe  and 
America  far  to  the  northward.  The  species,  too,  are  the 
nearest  relations  of  the  Eocene  Lophiodontida\  which  are 
among  the  oldest  of  known  placental  mammals. 

Theodore  Gill. 

Tappahan'nock,  p. -v.  and  port  of  entry,  cap.  of 
Essex  CO.,  Va.,  on  the  S.  hank  of  Rappahannock  River, 
I'd  miles  below  Fredericksburg,  has  2  churches,  excellent 
BChools,  I  newspaper,  a  large  sumac  and  bark  mill,  a  car- 
riage-factory, and  2  hotels.  There  are  steamers  twice 
a  week  each  way  from  Norfolk  and  Baltimore.  P.  about 
800.  A.  R.  Micor,  En.  "Index." 

Tap'pail  (AnTiirn),  h.  at  Northampton,  Mass.,  May 
22,  1786,  sou  of  Benjamin  (1748—1831),  a  Revolutionary 
patriot  and  merchant  :  received  a  good  common-school  edu- 
cation;  served  at  Boston  a  seven  years'  apprenticeship 
i  I  sun  H7  l  to  the  hardware  business,  alter  which  he  set  up 
for  himself  in  the  same  line  at  Portland;  soon  removed  to 
Montreal.  Canada,  and  became  a  successful  importer,  'oil 
eloscd  up  the  business  at  a  great  sacrifice  upon  the  outbreak 
of  the  war  of  1*12:  established  himself  in  New  York  as 
an  importer  of  British  dry  goods  1M4:  built  up  a  pros- 
perous business;  became  widely  known  for  public  spirit 
and  philanthropy,  and  as  a  liberal  patron  of  religious  or- 
ganizations; was  one  of  the  chief  founders  of  the  Ameri- 
can Trad  Society,  and  the  largest  donoi  for  the  erection  of 
its  first  building ;  was  a  liberal  bencfat  tor  of  the  American 
Bible  Society,  and  originator  of  the  effort  to  place  a  Bible 
in  the  hands  of  every  family  in  the  U.  S.  ;  endowed  Lane 
Seminary  at  Cincinnati,  a  professorship  at  Auburn  Theo- 
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1  Seminary,  creeled  Tappan  Hall  at  Oberlin  :  joined 
bis   brother  Lewis  in  founding  the  Hew  York  Journal  oj 
1828  .  famished  the  money  for  establishing  the 
newspaper  at  Now  York  in  the  spring  ..t  1833; 
,i  rooms  the  nucleus  of  the  New  York  City 
Anti-Slavery  Society,  whioh  was  publicly  organized  under 
ton  Hall  Oct.  2;  was  the  first  presi- 
,    Lnti-Slavery  Society,  formed   at 
Philadolpbin  Di  i.   I.  1833,  and  contribute.!  to  that   so 
ror   .,  -  1 1 n mi  per  month,  but  withdrew  from  it 

ml-  the  aggressive  spirit  manifested  by 

many  member!  toward  the  churches  and  the  Union;  was 
i  to  Buspend  payments  in  the  great  orisis  of  1837,  but 
bygreat  sacrifices  ultimately  met  all  his  engagements;  was 
1  to  go  into  bankruptcy  in  1842,  when 
ised  the  whole  of  his  personal  property  to  be  sold; 
incurred  the  hatred  of  Southern  slaveholders  by  his  fre- 
quent aid  given  to  fugitives  and  by  his  rescuing  Samson 
from  imprisonment  at  Baltimore.     During  his  later  years 
be   was   connected   with   the  "mercantile   agency "  cstab- 
i   by  his  brother  Lewis.     D.  at  New  Haven,  Conn., 
Jul)  23,1865.    (See  his  life,  by  Lewis  Tappan,  New  York, 

Tappan  (Benjamin),  brother  of  Arthur,  b.  at  North- 
ampton, Mass.,  M  iv  25,  1773:  learned  the  arts  of  copper- 
plate engraving  and  printing  and  portrait-painting  :  sub- 
equently  studied  law;  settled  in  Ohio  1799:  was  chosen 
to  the  legislature  1803;  was  aide-de-camp  to  Gen.  Wa.ls- 
w  in  ih  ill  the  war  of  1812-15;  was  for  seven  years  presi- 
dent judge  of  the  fifth  Ohio  circuit:  was  appointed  t".  S. 
district  judge  by  Pres.  Jackson  1833;  published  a  volume 
of  Report)  (Steubenville,  1831 )  of  cases  at  common  pleas  ; 
was  I'.  S.  Senator  l<:','.t-|j;  was  an  active  Democratic 
politician,  and  joined  the  Free-Soil  movement  of  1S48. 
D.  at  Steubenville  Apr.  12,  1S57. 

Tnppan  David),  D.  D.,b.  at  Manchester.  Mass.,  Apr. 
21,  1752;  graduated  at  Harvard  College  in  1771:  studied 
divinity,  and  in  1771  became  pastor  of  a  Congregational 
church  in  Newbury,  .Mass..  where  he  remained  until  1792, 
when  he  was  chosen  llollis  professor  of  divinity  in  Har- 
vard University,  a  position  which  he  held  until  his  death. 
He  printed  several  occasional  sermons  and  discourses,  and 
after  his  deatli  were  published — Sermons  on  Important 
Topics,  with  a  biographical  sketch  by  Rev.  Abiel  Holmes 
(1807  .  and  Lectures  on  Jewish  Antiquities,  delivered  at 
Harvard  University.     D.  Apr.  27.  1803. 

Tappan  i  Henry  Philip), D.  D..b.  atKbincbeck,  N.T., 
Apr.  2:'..  1805  ;  graduated  at  Union  College  in  1S2.">  ;  studied 
theology  at  Princeton,  and  after  having  been  a  year  asso- 
ciate pastor  of  a  Dutch  Reformed  church  in  Schenectady, 

in  1^2S  pastor  of  a  Congregational  church  in  Pitts 

field,  Mass. :  in  1S:',2  became  professor  of  moral  philosophy 
in  the  University  of  the  City  of  New  York:  resigned  in 
1838,  and  opened  a  private  school,  and  in  lSo2was  elected 
chancellor  of  the  University  of  Michigan ;  resigned  in  1863, 
and  has  since  resided  chiefly  in  Europe.  He  published — 
/,'  nt  a  of  Edwards's  Inquiry  into  the  Freedom  of  the  II  ill 
(1830),  The  Doctrine  of  the  Will  determined  by  an  Appeal 

to  C 1840),   The  Doctrine  of  the  Will  applied 

t»   Moral   Agency  <<>kI   Responsibility   (1841),  Elements  of 
/,.      .    i  lsli  :   revised  and  enla-ged  1-vi^.,   Treatise  <>n   Uni- 
ncrsity  Edw  ition  (1851   .  an  1    I    Step  from  the  Xew  World 
and  Back  Again    1852  . 
Tappan  (Lewis),  brother  of  Arthur  and  Benjamin,  b. 
at  Northampton,  Mass.,  May  23,  1788;  engaged  in  com- 
meroial   business  and  cotton  manufacture  at  Boston:  re- 
.    i      '    1827;  aided  his  brother  in  founding 
the./-  •      l-_'7.ntcl   was  sole   owner  of  that 

1828-31  ;  had  his  house  sacked  by  a  mob  in  conse- 
bis  anti  slavery  sentiments  July,  1834 ;  was  in- 
volvedlike  in  the  financial  crisis  of  1837 ;  after- 

ward establish*  !  a  "mercantile  agency,"  the  first  of  the 
kind  in  the  l.  S.;  was  prominent  for  many  years  in  anti- 
slavery,  religious,  and  philanthropic  associations,  espe- 
eially  in  the  American  Missionary  Association,  founded 
chielly  through  his  efforts,  of  which  he  was  long  the  I  eas 
urer.  and  ultimately  president;  was  an  early  member  of 

Plymouth  ehnrob,  Bi fclyn,  and  published  a  Life  of  his 

brother  Arthur  in  1871.     D.  at  Brooklyn  June  21,  1873. 

Tappan  (William  Bixghah  .  b.  at  Beverly,  Mass.. 
Oct.  2'.'.  17114.  His  early  advantages  were  limited,  but  he 
acquired  a  sound  education,  and  was  for  six  years  a  suc- 
Ful  teacher  in  Philadelphia:  in  1826  removed  to  Bos- 
ton f  the  American  Sunday-School 
Union,  and  ua-  license. I  as  a  preacher  in  1840.  1! 
Llshed  -V.  <  and  several 
other  volumes  of  poems  at  later  periods,  and 

\   James  Wilson   (1842).      Nearly  all   of  bis    y 
works,  with  his  final  revisions,  arc  comprised  in  ttie  fol- 
lowing volumes:   Poetry  of  the  Heart  (1845),  Sacred  and 


Miscellaneous  Poems  (1S46),  Poetry  of  Life  (1847).  The 
S»n>t'i>i  Srhnnl,  unit  <<tlxr  /'... /..v  (IMsi,  and  hat'-  and 
Early  Poems  (1849).  D.  at  West  Necdham,  Mass.,  June 
is.  1849. 

Tappan  Sea,  or  Tappan  Bay  [Dutch,  Tappaan 
Z<  •  I,  i-  an  expansion  of  Hudson  River.  Its  lower  end  is 
21  miles  N.  of  Xew  Y'ork.  It  is  12  miles  long,  and  its 
greatest  breadth  is  4  miles.  It  extends  from  Teller's  Point 
to  Picrmont. 

Tap'ping  (Paracentesis),  in  surgery,  is  the  piercing  of 
(lie  walls  of  a  cavity  so  as  to  draw  off  a  dropsical  or  other 
collection  of  fluid.  The  abdomen,  chest,  scrotum,  and  even 
the  head,  arc  often  tappedforthe  removal  of  snoh  effusions. 
The  trocar  and  canula  answer  for  the  performance  of  the 
operation  in  many  simple  cases.  In  some  others  the  con- 
tained fluid  has  to  be  removed  by  an  instrument  acting 
as  a  pump  or  syringe.  Tapping  often  affords  great  relief, 
and  occasionally  is  of  great  sen  ice  toward  recovery,  espe- 
cially in  cases  of  pyothorax  and  hydrothorax. 
Tapsfield,  tp.,  Washington  co.,  Me.  P.  463. 
Tap'ti,  river  of  British  India,  presidency  of  Bombay, 
rises  in  lat.  21°  46'  N.,  flows  W.  through  Snrat,  and  falls 
into  the  Bay  of  Cainbay  after  a  course  of  4  11  miles.  It  is 
navigable  only  for  a  short  distance  from  its  mouth,  and 
only  for  small  vessels. 

Tar,  Coal,  or  Pitch,  The  term  pitch  is  applied  to  a 
variety  of  solid  resinous  substances  of  dark  color  and  bril- 
liant lustre:  (1)  mineral  pitch,  called  asphaltum  and  bitu- 
men, abundant  at  the  Dead  Sea  ("  Jews*  pitch  "),  Barha- 
does.  Trinidad,  Mexico,  Cuba,  Ritchie  co.,  West  Va.  (gra- 
hamite),  Albert  mine.  Nova  Scotia  (alhertite),  Peru.  Cali- 
fornia, etc.  (see  BITUMEN)  ;  (2)  Burgundy  pitch,  the  melted 
resin  of  Abietis  resina  or  Thus;  (3)  wood-tar  pitch,  pre- 
pared by  boiling  down  (distilling  oft'  the  naphthas)  wood- 
tar:  (4)  coal-tar  pitch,  prepared  in  the  same  way  from 
coal-tar.  Little  is  known  with  regard  to  the  chemical  com- 
position of  pitch:  that  from  pine-wood  tar  is  resinous. 
Pitch  is  used  in  medicine  and  for  roofing,  paving,  calking 
ships,  making  varnishes,  etc.  C.  F.  Chandler. 

Tara,  or  Taro  (which  see). 
Taraika.     See  Saghalien. 

Tar'antism,  an  epidemic  dancing  mania,  formerly 
prevalent  in  Apulia,  and  especially  at  Taranto,  whence  its 
name.  It  was  popularly  believed  to  be  caused  by  the  l.itc 
of  the  Tarantula  (which  seci.  and  doubtless  the  fright 
attending  the  bite  may  have  aggravated  the  nervous  symp- 
toms of  the  patient  Not  only  dancing,  but  oatelepsy,  was 
one  of  the  symptoms.  It  was  believed  that  the  patients 
possessed  an  ardent  passion  for  music  and  the  dance  and 
for  bright  and  beautiful  objects.  The  most  successful  cure 
was  from  hearing  and  dancing  the  music  of  the  tarantella, 
the  national  dance  of  the  Sicilians.  It  also  prevailed  in 
Barbary. 

Ta'ranto  [Gr.  Topas .-  Lat.  Tarentum],  town  of  Italy, 
pro\  in  it  ..f  Lecce,  in  lat.  40°  26'  N.,  Ion.  17°  10'  E..  at  the 
X.  extremity  of  the  large  gulf  of  the  same  name  which 
form-  the  hollow  below  the  heel  of  the  Boot.  The  town  is 
built  on  an  island  connected  with  the  mainland  by  two 
stone  bridges,  and  on  both  sides  a  dec],  bay  sweeps  inland, 
thus  forming  a  double  basin,  that  to  the  \V.  being  called 
the  Mar  Grande,  that  to  the  E.  the  .Mai  Piccolo.  Two  low 
islands  (anc.  CAojrodes),  San  Pietro  and  San  Paolo,  lie  as 
a  protection  across  the  harbor,  which,  if  not  the  finest  in 
Italv.  i-  at  least  second  only  to  thai  of  Spexia.  The  main 
entrance  is  between  Cape  S.Vitoand  the  islandof  S.  Pietro, 
and  admits  shipping  of  the  heaviest  tonnage;  the  X.  \V. 
passage  is  practicable  only  for  small  vessels.  With  a  few 
not  very  expensive  improvements,  this  port,  from  its  ad- 
vantageous situation  with  respect  to  the  Sue/.  Canal,  and 
as  the  most  favorable  marine  station  in  Southern  Italy,  will 
doubtless  become  of  great  commercial  importance.  At  pres- 
ent the  whole  number  of  vessels  entering  the  harbor  annu- 
ally is  only  about  1500,  and  the  town  lacks  good  h; 
and  many  of  the  comforts  necessary  t->  modern  civilization. 
There  is  little  to  interest  the  visitor  beyond  the  exception- 
ally beautiful  views  of  sea  and  land  to  be  had  at  many 
points,  and  the  abundance  and  richness  of  the  almost  trop- 
ical vegetation,  which  can  hardly  be  less  luxuriant  now 
than  when  Horace  wrote  his  O'l.-,  6.  b.  ii.  Even  the  date- 
palm  bears  fruit  here,  though  n"t  in  it-  perfection.  The 
honey,  the  oil,  and  the  fruits  of  the  neighborhood  have  as 
i.  |- 1  it  at  i  i  ci  a-  e\  er.  and  the  waters  abound  in  excel- 
lent fish  of  many  varieties.  The  remains  of  the  am 
town,  the  largest  of  all  the  cities  of  Magna  lira  lOia  I  founded 
707  it.  c. ).  and  onoe  boasting  an  army  of  30,000  foot  arid 
hi  '  horse,  besides  a  strong  navy,  arc  very  insignificant. 
Taranto  i-  not  without  a  place  in  mediaeval  history,  and  is 
■  pecially  remembered  as  the  fief  of  Bohcmond  the  Norman 
crusader!     P.  27,546. 
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Taran'tula  [from  Taranto,  which  see],  a  name  ap- 
plied to  several  different  kinds  of  animals.  (1)  Primarily, 
it  was  given  to  the  Lycosa  tarantulctj  a  spider  of  Southern 
Italy.  Its  bite  was  supposed  to  cause  the  disease  called 
Tarantism  (which  see),  but  by  modern  observers  it  is  pro- 
nounced less  severe  than  the  sting  of  the  common  wasp. 
(2)  In  warm,  temperate,  and  tropical  countries  it  Is  ex- 
tended by  the  English-speaking  races  to  sundry  large 
spiders,  and  especially  those  of  the  genus  Mygale  (family 
Mygalida-).  (3)  Some  lizards  are  also  popularly  styled 
tarantulas,  and  there  is  a  genus,  Tarentola,  of  the  family 
Geckotidaa,  having  representatives  in  warm  climates. 

Tarare',  town  of  France,  department  of  Khonc,  on  the 
Tartine,  is  celebrated  for  its  manufactures  of  muslins, 
shawls,  and  silks.      P.  14,509. 

Tarascon',  town  of  France,  department  of  liouchos-de- 
Rhonc,  on  the  left  bank  of  the  Rhone,  has  largo  manufac- 
tures of  linen,  cotton,  woollen,  and  silk  fabrics,  brandy, 
oil,  and  vinegar.  In  its  vicinity  teasles,  madder,  almonds, 
and  fruits  are  extensively  cultivated.     P.  13,489. 

Taraxacum.     See  Dandelion. 

Taiazo'na,  town  of  Spain,  province  of  Saragossa,  on 
the  Queiles,  has  a  fine  cathedral  with  a  spire  of  brick,  and 
about  6000  inhabitants,  mostly  engaged  in  agriculture. 

Taibagatai',  town  of  China,  in  Toorkistan,  near  the 
Russian  frontier,  in  a  fertile  plain  in  lat.  4C°  S'  N.,  Ion.  82° 
38'  E.  It  has  hardly  4001)  inhabitants,  but  a  very  import- 
ant trade  between  China  and  Russia  is  carried  on  here. 

Tarbes,  an  old  but  well-built  and  handsome  town  of 
France,  capital  of  the  department  of  Hautes-Pyrenees,  on 
the  Adsur,  has  several  good  educational  institutions,  and 
some  manufactures  of  oil,  leather,  paper,  cutlery,  and  cop- 
perware,  and  carries  on  an  active  general  trade.    P.  16,535. 

Tar'boro',  p. -v.  and  tp.,  cap.  of  Edgecombe  eo.,  N.  C, 
on  a  branch  of  Wilmington  and  Weldon  R.  R.,  60  miles 
S.  E.  of  Raleigh,  has  4  churches,  male  and  femalo  acad- 
emies, 1  bunk,  1  newspaper,!  hotel,  agricultural  implement 
manufactory,  and  a  fire  insurance  company.  Pop.  of  v.  1340  ; 
of  tp.  3102.         W.  P.  Williamson,  En.  "Southerner." 

Tardigra'da  [from  Lat.  tardus,  "slow,"  and  gradus, 
"  walk  "],  a  name  proposed  as  a  family  term  by  Illiger  in 
1S11  for  the  sloths,  but  adopted  by  later  writers  as  a  sub- 
ordinal  designation  for  the  existing  Bradypodidse  (sloths) 
and  extinct  Megathoriidas.  The  principal  superficial  cha- 
racters by  which  they  are  distinguished  from  the  other 
members  of  the  order  Edentata  or  Bruta  to  which  they  be- 
long are  as  follows:  (1)  The  integumentary  appendages 
are  developed  as  simple  hairs ;  (2)  the  facial  portion  of  the 
skull  is  more  or  less  abbreviated;  (3)  teeth  are  developed 
in  small  and  definite  numbers  (e.  g.  J  X  2)  in  the  supra- 
maxillary  and  dentary  bones,  but  never  in  the  intermax- 
illary or  front  of  the  lower  jaw  ;  (4)  these  teeth  are  com- 
posed of  a  large  central  axis  of  vascular  dentine,  with  a 
thin  investment  of  hard  or  nnvascular  dentine,  and  a  thick 
outer  coating  of  cement  ( Owen) ;  (5)  the  teeth  are  also 
monophyodont — i.  e.  only  one  set  is  developed;  (6)  they 
are  adapted  tor  an  herbivorous  or  rather  phyllophagous 
(leaf-eating)  regimen ;  (Tithe  placenta  is  discoid  and  de- 
oiduate,  ami  much  resembles  that  of  the  anthropoid  Pri- 
mates (man  ami  monkeys).  There  are  two  families,  Bra- 
dypodidse and  Meuatheriid.e (which  see).    Theo.  Gill. 

Tardigrada,  the  name  used  by  Doyere  in  1840,  and 
subsequently  by  a  number  of  others,  for  a  group  (order  or 
sub-order)  id'  mite-like  animals  of  the  class  of  arachnids. 
They  have  been  defined  by  Claus  as  hermaphrodite  arach- 
nids with  sucking  and  stinging  month-parts,  and  short, 
stumpy  tegs,  and  destitute  of  heart  and  respiratory  organs. 
Only  one  family  is  admitted — i*.  e,  Arctiscidoe.  They 
resemble  the  rotifers  in  habits,  and  have  been  associated 
with  them  in  classification,  but,  as  is  now  evident,  errone- 
ously. Theodore  Gill. 

Tare,  a  name  of  various  leguminous  plants,  es] [ally 

applied  I  >  some  of  the  s| ies  of  Vieia.     Somo  of  them  are 

common  w Is  in  the  cultivated  grounds  of  the  LT.  S.  and 

Europe.      I'.  sativum  \<  it-elf  cultivated  as  a  forage-plant. 
Its   rather  Boanty  herbage  is   very  nutritious.      it  does  well 

on    poor  lands,  but   in  the  1'.  S.  is   best  known  as   :i  w I. 

It    is   probable    that    the    plant    called    tare   in    the    English 

New  Testament  is  either  Darnel  or  Chess  (which  see  . 
Tarentnm.    See  Tarakto. 

Tarentmn,  b.,  Allegheny oo.,  Pa.,  on  Allegheny  11.  I;.. 
has  ;i  national  bank.     P.  964. 

Tar'sjc't  [Fr.  large],  commonly  designates  the  object 
shot  ;it  io  practice  with  firearms  or  in  arohery.  Target 
praotice  is  of  the  utmost  Importance  since  the  introduction 
of  the  recently  improved  "arms  "i  precision,"  both  for 
infantry  and  artillery.  In  (iieat  Britain  the  principal  seal 
of  rifle  target-practice  is  at  Wimbledon.  England.     In  tho 


II.  S.  the  most  complete  establishment  of  the  kind  is  that 
at  Creedmoor,  L.  I.,  N.  Y. 

Tar'gums  [Chaldee  for  "interpretation"],  the  name 
of  certain  paraphrases  of  the  Hebrew  Scriptures,  written  in 
the  popular  or  Aramaic  tongue,  and  giving  the  rabbinical 
and  traditional  interpretation  of  the  text.  They  are  of  very 
ancient  and  obscure  origin.  The  Targum  was  at  first  oral. 
The  Babylonian  Targum,  as  it  exists  now,  consists  of  parts 
of  several  ancient  redactions  of  this  oral  Targum.  The 
Targum  of  Onkelos  belongs  to  the  Babylonian  Targum. 
That  of  Onkelos  is  the  most  important  paraphrase  of  the 
Pentatouch  that  has  come  down  from  an  early  date.  There 
arc  also  extant  large  fragments  of  a  later  Jerusalem  Tar- 
gum, full  of  curious  rabbinical  lore. 

Tari'fa,  town  of  Spain,  province  of  Seville,  on  the 
Strait  of  Gibraltar,  is  the  southernmost  city  of  Europe. 
It  is  surrounded  by  walls  and  defended  by  an  old  Moorish 
castle  and  a  modern  fort.  Its  harbor  is  shallow,  but  its 
tunny  and  anchovy  fisheries  arc  very  important.    P.  12,000. 

Tar'ilF,  a  table  or  list  of  duties,  drawbacks,  and  boun- 
ties charged  or  allowed  on  the  importation  or  exportation 
of  goods  from  one  country,  state,  or  city  to  another.  The 
name  is  derived  from  the  Moorish  town  of  Tarifa,  N.  of  the 
Strait  of  Gibraltar,  where  duties  were  collected  upon  the 
objects  of  African  commerce.  In  the  U.  S.  the  term  is  ex- 
clusively applied  to  a  law  of  Congress  fixing  the  amount  of 
the  duties  on  imports. 

Tar'iffville,  p. -v.,  Hartford  eo.,  Conn.,  at  the  junction 
of  several  railroads. 

Tar'ki,  or  Tschanchalova,  town  of  Russia,  in 
Transcaucasia,  is  picturesquely  situated  on  an  eminenco 
on  tho  western  coast  of  the  Caspian  Sea,  and  is  fortified. 
P.  about  12,000. 

Tar'kio,  tp..  Page  co.,  la.     P.  363. 

Tarkio,  tp.,  Atchison  co.,  Mo.     P.  1120. 

Tar'latan,  a  very  delicate  fabric  of  cotton,  often  dyed 
or  printed,  and  used  for  ladies'  dresses  for  evening  parties 
and  balls.  Switzerland  and  France  are  the  scats  of  its 
manufacture.     Great  quantities  are  made  at  Tarare. 

Tar'leton  (Sir  Banastre),  b.  in  Liverpool  Aug.  21, 
1754,  son  of  the  mayor  of  Liverpool;  commenced  the 
study  of  law,  but  at  the  beginning  of  the  Revolution  pur- 
chased  a  cornetcy  in  the  dragoon  guards;  served  under 
Howe  and  Clinton  in  the  campaigns  of  1777-7S;  rose  to 
the  rank  of  lieutenant-colonel  and  to  the  command  of  tho 
British  Legion,  with  which  he  served  under  Clinton  and 
Cornwallis  in  the  South.  ••  The  war  in  the  Carolina-  was 
tho  principal  service  of  Tarleton,  and  to  this  hour  his  name 
is  employed  by  black  nurses  to  terrify  white  children  into 
submissive  silence."  (Blackwood.)  His  American  antago- 
nists on  the  Waxhaw  and  in  the  swamps  n{  the  Curolinas, 
Marion  and  Sumter  (which  see),  rivalled  his  exploits,  hap- 
pily without  achieving  an  equal  notoriety  for  cruelty.  He 
took  part  in  the  battles  of  Camden  and  Guilford  Court-house, 
receiving  there  his  only  severe  wound,  the  loss  of  half  his 
right  hand,  and  at  tho  battle  of  the  Cowpens,  Jan.  17.  1781, 
was  defeated  by  Col.  Morgan,  and  in  the  pursuit  was 
slightly  woundeil  by  the  hand  of  Col.  William  Washington. 
He  served  with  Cornwallis  during  the  remainder  of  the  war. 
being  among  those  surrendered  at  Yorktown.  Returning 
to  England,  he  was  promoted  to  the  rank  of  colonel,  and  in 
1790  was  returned  to  Parliament  for  Liverpool,  and  became 
an  intimate  and  partisan  of  the  prince  of  Wales  in  the  un- 
happy  differences  with  tho  king,  George  III.;  in  1798  mar- 
ried the  daughter  of  tho  duke  of  Ancaster.  He  was  pro- 
moted to  be  major  general  1701.  lieutenant-general  1801, 
general  1812,  having  previously  been  appointed  governor 
of  Berwick  and  Holy  Island,  and  was  created  a  baronet  and 
all.  ('.  B.  in  ls|S.  He  published  a  History  of  the  Campaign 
of  1780-81  in  the  Southern  Provinces  <»/  North  America 
(1787).  D.  Jan.  23,  1833.  (The  reader  is  referred  to 
interesting  Revolutionary  Incidents  mid  Sketches  <>f  Charae- 
ter,  chiefly  in  the  Old  North  State,  by  Rev.  E.  W.  Caruthers, 
1»-  I> I  also  to  article  " Sir  Banastre  Tarleton,"  Black- 
wood's Mag.,  Oct.,  1874.) 

Tarl'ton,  tp..  Pickaway  co.,  0.     P.  407. 

Tar'nin,  town  of  Northern  Peru,  bus  greatly  declined 
since  the  times  of  the  Spaniards,  when  it  was  a  flourishing 
place;    but  it  is   still   celebrated   for  the  exquisitely   line 

woollen   stuffs  it  manufactures,  and  is  much  i, ted  to  by 

in\  alids  on  aooount  of  its  fine  olimate.     P.  about  5000. 

Tarn,  department  of  South  western  Pranoo,  on  both 
sides  of  the  river  Tarn,  an  affluent  of  the  Garonne,  com- 
prises an  area  of  2185  sq.  m.,  with  352,718  inhabitants. 
The  ground  is  elevated.  and  the  surface  is  Btly  an  un- 
dulating plain,  except  in  the  south  eastern  part,  which  is 
covered  with  spurs  of  the  Cevennes.  Forests  of  oak  and 
beeoh  are  numerous,  and   largo  crops  of  wheat,  wine,  and 
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hemp  arc  raised.  Coal  and  iron  abound  and  are  extensively 
worked;  1,140,200  cwte.  of  coal  are  annually  raised,  and 
[1,000,000  ill  o  of  wine  of  good  quality  produced.  Of 
1.6,532  received  no  sohool 
education  in  1 357.     Cap.  AIM. 

Tarn«et-Garonnej   department   of   South- western 
tween  the  rivers  Tarn  and  Garonne,  comprises 
an   area  of  1405  .-■.   m.,   with   221.610  inhabitants.     The 
Burfaoe  is  an  elevated  and  undulating  plateau,  traversed 
by  several  deep  valleys  along  the  rivera.     The  soil  is  very 
,  and  the  climate  temperate  and  healthful.     Agricul- 
ture is  the  principal  occupation,  and  wheat  and  wine  the 
[pal  products;  manufactures  are  rather  insignificant. 
Of  24,390  children  of  i*c honi  ;■_'»■.  '.'-■.'-   r-ei-rived  no  sehool 
ation  in  L857,     Next  to  Vaucluse,  Tarn-et- Garonne  is 
the  smallest  department  of  Prance,  of  course  with  excep- 
tion  of  thai  of  the  Seine.     Cap.  Montauban. 

Tiirno'pol,  town  of  Austria,  in  Galicia.  on  the  Sered. 
is  celebrated  for  its  horses  and  horse-markets,  which  are 
the  most  frequented  in  the  country.     P.  17.210. 

Tar'now,  town  of  Austria,  in  Galioia,  on  the  Dunajec, 
has  a  fine  cathedral  and  many  good  educational  institu- 
tions.    P.  8459. 

Ta'ro  [the  native  name],  the  root  of  Colocaaia  macro- 
rhiz't,  of  which  many  varieties  are  grown  in  the  Pacific 
[stands.  The  tops  are  used  as  a  potherb,  and  the  starchy 
root  is  one  of  the  most  important  articles  of  food  in  Poly- 
nesia. In  Xe"  Zealand  the  same  name  is  applied  to  Pteris 
vttntft  nta,  a  fern  whose  roots  afford  an  edible  starch. 

Tarpeia.     See  Tarpeian  Rock. 

Tarpei'an  Rock,  at  Rome,  was  the  southern  portion 
of  the  Capitoline  Hill.  Here  Tarpeia  was  buried,  a  vestal 
virgin  who  during  the  reign  of  Romulus  betrayed  the  Cap- 
itoline citadel  to  the  attacking  Sabines,  having  obtained 
from  them  the  promise  that  they  would  give  her  what  they 
wore  upon  their  left  arms,  meaning  certain  gold  orna- 
ments. But  they  kept  their  promise  by  crushing  her  be- 
neath their  shields.  In  later  times  it  was  customary  to 
hurl  from  the  Tarpeian  Rock  persons  condemned  for  treason 
or  the  exercise  of  dangerous  political  powers. 

Tarquin'ius,  the  name  of  a  Roman  family  which,  ac- 
cording to  legend,  played  a  very  important  part  in  the 
earliest  history  of  the  city  of  Rome,  and  two  of  whose 
members  became  kings.  The  family  was  of  Greek  origin. 
Demaratus  emigrated  from  Corinth  and  settled  at  Tar- 
ouinii,  a  town  of  Etruria.  His  son,  Lucumo,  married 
Tanaquil,  an  ambitious  and  cunning  woman,  daughter  of 
one  of  the  most  prominent  Etruscan  families,  and  she  in- 
duced him  to  emigrate  to  Rome,  where  he  soon  acquired 
the  rights  of  citizenship  and  assumed  the  name  of  (1)  Lu- 
CIDS  Tarqiinhs  Priscus.  His  wealth  and  his  wisdom 
made  him  one  of  the  most  prominent  citizens.  The  king, 
Ancus  Marcius,  appointed  him  guardian  of  his  children, 
and  after  the  death  of  Ancus  Marcius,  in  616  b.  c,  t ho 
senate  and  people  unanimously  elected  him  king.  His 
reign  was  very  glorious.  lie  waged  successful  wars  against 
the  Sabines,  Latins,  and  Etruscans,  and  extended  the  power 
of  Rome.  He  built  the  Cloaca  .Maxima,  laid  out  the 
('in-us  Maxiinus  nnd  the  Forum,  and  commenced  the  Cap- 
itoline temple  and  the  stone  wall  around  the  city.  He  in- 
stituted the  Roman  games,  added  100  new  members  to  the 
senate,  etc.  But  the  sons  of  Ancus  -Man-ins  hated  him, 
and  fearing  that  lie  would  try  to  secure  the  succession  to 
the  throne  for  his  son-in-law,  Servius  Tullius,  they  assas- 
ited  him  in  578  b.  c.  They  did  not  accomplish  their 
,  however;  Servius  Tullius  became  his  successor. — 
(2)  Hi-  M.m,  Liens  TAi;yri\ns  Srrnuirs,  assassinated 
Servius  Tullius  in  534  it.  c,  and  seized  the  crown,  probably 
by  the  aid  of  an  aristocratic  reaction.  At  all  events,  his 
first  act  as  king  was  to  abolish  all  the  democratic  reforms 
whieli  Serviue  Tullius  had  introduced,  and  to  punish  with 
death  or  exile  those  senators  who  had  sanctioned  the  re- 
Tarquinius  was,  as  his  surname,  Superbus,  the 
"Proud,"  indicates,  ;i  very  high-handed  master.  The 
vacant  places  in  the  senate  were  not  filled,  and  the  ad\  ice 
of  this  body  was  verj  Beldom  asked,  and  at  the  same  time 
that  he  slighte  1  the  higher  olassea  he  sorely  oppressed  the 
\es  and  forced  labor.  Tin-  result  was  that 
a  very  embittered  sentiment  pervaded  the  whole  nation,  and 
n<  itherhifl  successful  .■  QOr  Ik-  brilliant  public 

edifices  were  able  to  propitiate  the  feelings  of  the  people. 
Finally,  the  rap*-  of  Lin  ai  riA  (which  see)  became  the  o< 
casion  of  a  general  outbreak.  Tarquinius  was  deposed 
and  the  monarchical  government  abolished  in  Rome.  He 
made  three  attempts  to  reconquer  his  power  by  the  aid  of 
the  Tarquinii,  of  Porsenna,  and  of  the  Latins,  but  in  vain. 
Die  1  a  wretched  old  man  at  Cumse  in  495  b.  i  . 

Tar'raiioii  [gp,  Borao/ona],  an  aromatic  perennial  herb 
of  the  family  Composited,  a  native  of  Northern  Asia,  but 


acclimated  in  European  gardens,  where,  especially  in 
France,  it  is  cultivated  for  the  sake  of  the  young  shoots, 
which  ate  used  in  the  dressing  of  salads  and  for  the  flavor- 
ing of  vinegar  with  an  infusion  of  its  leaves,  which  have  a 
taste  resembling  anise.  Tarragon  vinegar,  thus  prepared, 
is  an  article  of  commerce. 

Ta'rrago'na,  town  of  Spain,  capital  of  the  province 
of  Tarragona,  at  the  mouth  of  the  Franeoli  in  the  Med- 
iterranean, consists  of  an  upper  town,  surrounded  with 
walls,  and  a  lower  and  modern  town,  defended  by  two 
castles.  Its  harbor  is  accessible  only  for  small  vessels,  yet 
it  carries  on  a  considerable  trade  in  corn,  wine,  oil,  and 
fruit;  large  quantities  of  nuts,  almonds,  tigs,  and  oranges 
are  annually  exported.  The  city  was  taken  in  1810  by  the 
French  after  a  long  siege,  and  nearly  destroyed.    P.  is,  i:;:',, 

Tar'rant,  county  of  N.  W.  Texas,  intersected  by  the 
\V.  fork  of  Trinity  River;  surface  undulating,  partly  tim- 
bered, and  partly  prairie;  grazing  is  the  principal  occu- 
pation. Staples,  live-stock,  Indian  corn,  and  oats.  Cap. 
Fort  Worth.     Area,  900  sq.  m.     P.  5788. 

Tarra'sa,  town  of  Spain,  province  of  Barcelona,  on  the 
Rip  oil,  lias  large  manufactures  of  kerseymeres,  broadcloth, 
and  flannel,  and  holds  annually  two  large  fairs.      P.  8721. 

Tar  River  rises  in  Granville  oo.,  N.  C,  and  after  a 
somewhat  indirect  E.  S.  E.  course  falls  into  Pamlico  Sound. 
Its  wide  estuary,  for  some  40  miles,  is  called  Pamlico 
River.  The  Tar  has  a  rapid  current,  is  ISO  miles  long, 
and  is  navigable  for  steamboats  85  miles,  to  Tarborough. 

Tar'rytown,  p. -v.,  Westchester  co.,  N.  Y.,  on  the  Tap- 
pan  See  (Hudson  River)  and  upon  New  York  Central  and 
Hudson  River  R.  R.,  20  miles  N.  of  New  York  City,  has  11 
churches,  excellent  schools,  1  national  and  1  savings  bank, 
and  2  newspapers.  It  is  celebrated  as  containing  the  homo 
( Sunnyside )  and  burial-place  of  Washington  Irving.  Sleepy 
Hollow  is  included  within  its  precincts,  and  there  are  a  num- 
ber of  elegant  mansions  along  its  heights. 

M.  D.  Raymond,  Ed.  "Argus." 

Tar'shish  is  often  mentioned  in  the  Old  Testament  as 
a  large  and  important  commercial  emporium,  but  it  is 
doubtful  where  it  was  located,  whether  in  Cilieia  (  T'rrxxs). 
or  in  the  Grecian  archipelago  (  7%a«08),  or  in  Spain  (  Tur- 
tessus),  or  in  Ceylon,  or  somewhere  else. 

Tar'sia,  or  Intarsiatu'ra,  a  kind  of  mosaic  made  of 
pieces  of  wood  of  different  colors,  so  disposed  as  to  form 
regular  patterns  or  more  artistic  designs,  and  then  strongly- 
glued  together.  These  designs  are  sometimes  inlaid  in  tab- 
lets of  walnut  or  other  wood;  in  other  eases  the  work  is 
wholly  composed  of  sections  varying  in  size  according  to 
the  character  of  the  effect  to  be  produced.  In  architectural 
scenes  and  landscapes,  in  the  representation  of  birds,  fruits, 
flowers,  etc.,  the  pieces  employed  are  in  general  very  small, 
while  in  parquette  floors,  etc.,  they  are  larger.  Very  tine 
tarsia  may  be  seen  in  many  church  choirs  in  Europe,  espe- 
cially in  Italy,  where  the  climate  ensures  its  durability. 
The  cathedral  of  Siena  contains  remarkable  works  of  this 
kind,  executed  early  in  the  thirteenth  century,  still  fresh 
and  perfect.  This  town  retains  her  old  reputation  for  skill 
in  this  art.  and  the  tarsia  manufactory  there  is  still  cele- 
brated. Sorrento  is  now  famous  for  the  manufacture  of 
small  objects  in  wood-mosaic  of  great  beauty,  such  as 
tallies,  writing-desks,  fancy  boxes,  etc.  In  Nice  this  work 
i^  also  carried  to  great  perfection.  The  exquisite  inlaid 
work  in  ebony  and  ivory  now  executed  in  Rome  is  usually 
'■ailed  tarsia,  and  even  the  lavoro  eommt  bso,  or  Florentine 
mosaic,  though  entirely  of  stone,  as  well  as  inlaying  in 
metal,  sometimes  receives  this  name.  (For  a  very  full 
account  of  this  art  see  Count  Demetrio  Carlo  Finocchietti, 
liJi,   Inthtstrir  n-luhrr,  etc.,  Florence,  1869.) 

Tarsier.     See  TARSHD.fi. 

Tarsi'itlir  [from  Tarsius — so  named  from  the  length 
of  the  tarsi — the  representative  genus],  a  family  of  mam- 
mals of  the  order  Primates  and  sub-order  Lcmuroidea  or 
Prosimiss, distinguished  by  the  length  of  the  tarsi  and  the 
dentition.  In  external  appearance  they  present  nothing 
peculiar  in  contrast  with  the  Lemuridaa,  except  the  very 
long  hind  limbs  and  very  long  tail,  and  the  female  has  in- 
guinal mammas;  the  teeth  are  in  number  34 — viz.  M.  3, 
P.  -AI.  3,  C.  J-,  I.  f  X2j  the  true  molars  have  the  lobes,  the 
crowns,  especially  the  outer  ones,  produced  into  acute 
points  :  the  premolars  are  conical,  and  successively  increase 
in  size  from  first  to  last;  the  canines  are  normally  devel- 
oped, those  of  the  lower  jaw  not  being  incisiform  as  in  the 
lemurs;  the  median  upper  incisors  are  longest.  The  skull 
has  the  orbits  slightly  closed  behind  by  the  union  above  of 
the  alisphenoid  with  the  malar  bone;  the  tibuhe  are  par- 
tially ankylosed  with  the  tibia:*;  the  hind  feet  or  pedes 
have  their  second  and  third  toes  armed  with  subulate  nails, 
and  the  rest  provided  with  flattened  pointed  nails.  Thus 
is  the  family  distinguished  from  the  lemurids.     Only  one 
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species  i3  known,  the  Tarsias  spectrum,)  an  inhabitant  of 
the  forests  of  the  islands  of  Borneo,  Celebes,  and  Bank  a, 
sometimes  called  malraang,  spectre  lemur,  and  (adopted 
from  tiie  French)  tarsier.  Its  size  is  about  that  of  the 
common  rat.     It  feeds  chiefly  on  insects.       THEO.  Gill. 

Tarsiped'idse  [from  Lat.  Tarsipes — tarsus,  "tarsus," 
and  pes,  "foot" — the  name  of  the  only  known  genus],  a 
family  of  mammals  of  the  order*  M  ar  sup  i  alia  and  sub-order 
Syndactyly  and  so  called  on  account  of  a  fancied  (not  real) 
resemblance  of  their  hind  feet  to  those  of  the  Tarsiidffl. 
Tin:  general  form  of  the  animal  is  similar  to  that  of  a  nit; 
the  head,  however,  is  at  once  distinguishable  by  its  elon- 
gated slender  conic  snout;  the  tongue  is  very  long,  slender, 
and  exsertile;  the  fore  and  hind  limbs  differ  but  little  in 
length,  although  the  latter  are  somewhat,  longer;  the  feet, 
front  as  well  as  hind,  have  each  five  toes;  those  of  the 
front  aro  rather  small,  slightly  enlarged  toward  their  tips, 
and  provided  with  minute  scale-like  nails,  "impressed,  as 
it  were,  into  the  flesh,  on  the  upper  surface  of  the  toe  ;"  of 
those  of  the  hind  feet,  the  inner  toe  is  thumb-like,  slender, 
and  destitute  of  a  nail,  the  second  and  third  very  short 
(joined  together  as  usual  in  the  sub-order),  and  armed 
willi  small  nails  which  are  directed  upward  almost  at  right 
angles  to  the  toes,  ami  the  fourth  and  fifth  larger  |  W-n-),  and 
furnished  with  scale-like  nails  ;  the  tail  is  long  and  slender, 
scaly,  like  that  of  a  rat,  and  sparsely  hairy.  The  teeth 
are  very  small  and  simple,  and  not  functionally  differen- 
tiated as  incisors,  canines,  and  molars;  morphologically, 
however,  there  are,  according  to  Waterhouse,  M.  §  (or 
more),  C.  J,  I.  f  X2j  they  are  separated  from  each  other 
by  greater  or  less  intervals,  except  the  lower  incisors,  which 
are  largest  and  proclivous,  as  in  other  families.  The  stom- 
ach is  small  and  simple,  and  has  very  thin  walls;  the  in- 
testine has  no  caecum.  The  skull  is  very  thin  and  almost 
papery  ;  the  lower  jaw  has  very  slender  and  almost  straight 
rami,  without  distinct  ooronoid  or  angular  processes,  and 
with  elongated  foramina  in  their  posterior  halves.  This 
type  is  one  of  the  most  extraordinary  and  exceptional  of 
mammals.  But  one  species — the  Tarstpet  rostratus — is 
known.  It  is  about  as  large  as  a  mouse.  It  is  an  inhab- 
itant of  Western  Australia,  and  "is  generally  found  in  all 
situations  suited  to  its  existence,  from  Swan  River  to  King 
George's  Sound,"  but  is  very  rarely  obtained.  It  is  noc- 
turnal in  its  habits,  and  in  the  night  is  very  active.  It  is 
insectivorous  and  mellivorous,  and  it  will  dart  at  passing 
flies  and  kindred  insects  with  great  celerity  ;  having  caught 
one,  it  retires  to  a  corner  or  rests  on  the  spot  on  its  hind 
legs,  holds  the  fly  between  its  front  paws,  and  proceeds 
leisurely  to  eat  it.  It  is  also  very  fond  of  honey,  which  it 
extracts  from  flowers  by  means  of  its  long  tongue. 

Theodore  Gill. 

Tarsus.  See  Foot,  Structure  of,  by  Prof.  E.  Hitch- 
cock, A.  M.,  M.  D. 

Tar'sus,  town  of  Asiatic  Turkey,  on  the  Cydnus,  12 
miles  from  its  mouth  in  the  Mediterranean,  was  for  several 
centuries  before  and  after  Christ  the  most  important  city 
of  Asia  Minor,  the  capital  of  the  Roman  province  of  Cili- 
cia,  and  celebrated  both  as  a  seat  of  learning  and  as  a  cen- 
tre of  commerce.  The  apostle  Paul  was  born  here,  and 
Julian  the  Apostate  was  buried  here.  But  in  the  confusion 
of  the  Middle  Ages,  and  under  the  mismanagement  of  the 
Turkish  government,  the  city  has  greatly  declined,  and 
more  than  half  of  tins  space  it  formerly  occupied  is  now 
covered  with  ruins  and  rubbish.  It  has  still  some  import- 
ance, however,  as  the  place  from  which  arc  exported  the 
rich  harvests  of  cotton,  wheat,  and  fruits  which  the  fertile 
districts  in  the  neighborhood  produce,  but  its  progress  is 
impeded  by  its  unhealthy  site,  During  summer  poisonous 
evaporations  from  the  delta  of  the  Cydnus  compel  the  in- 
habitants t'i  leave  the  city,  and  thus  its  population  may 
vary  between  401M  and  30,000.  A  new  port,  Mersin.  is 
building  now  some  miles  farther  S. 

Tar'tar  [Gr.  raprapos.  "  nether  world  "],  a  term  applied 
to  all  salts  of  tartaric  acid,  but  more  especially  to  th"  acid 
tartrate  of  potassium  or  hydric-potassic  tartrate.  Crude 
tartar  or  AllQOL  (which  see)  is  obtained  as  a  deposit  in  the 
interior  of  the  casks  in  which  fermenting  wines  are  stored 
in  the  form  of  a  hard  crystalline  crust,  posse-sing  either  a 

lighl  -pinkish  or  a  dee],  red  color,  according  to  tin lor  of 

the  wine  From  which  it  is  formed.     The  best  varieties  of 

Crude  tartar  OOntaill  from  77  tO  85  per  rent,  of  OOid  tartrate 
Of  potassium,  the  ohief  impurities  being  tartrate  of  oaloium 
and  coloring  or   mucilaginous   matters.      From  these  latter 

it  is  purified  by  dissolving  in  hot  water,  and  precipitating 
the  flbooulent  matter  by  means  of  finely  powdered  clay  and 
eb  arena  I ;  the  solution  is  then  concentrated  and  crystallized. 
The  purified  commercial  article  usually  contains  from  85 to 

98    per  eent.  of  llie  : r  ■  i  ■  I  t  n  t  r;ite.       The  u;n  ne  cream  ••''  tartar 

is  gi\  en  to  the  product  purified  by  re  rvstallization.  This 
salt,  which  is  the  pure  hydrio-potttssio  tartrate,  has the com 


position  KHCiHiOe.  It  forms  oblique  rhombic  prisms, 
which  are  \  cvy  sparingly  soluble  in  cold  water,  ISO  parts, 
but  dissolve  in  15  parts  of  boiling  water.  It  has  an  acid 
reaction,  and  forms  double  tartrates  with  numerous  metallic 
oxides.  Upon  calcining  in  a  closed  vessel  it  is  converted 
into  a  mixture  of  potassic  carbonate  and  unconsumed  car- 
bon ;  this  product,  which  is  known  as  black  /in.<\  is  fre- 
quently employed  in  the  laboratory.  If  the  salt  be  calcined 
with  an  excess  of  nitre,  wit  iff  j/n.r,  or  potassic  carbonate,  is 
formed.  Tartar  is  extensively  employed  in  the  manufac- 
ture of  tartaric  arid  and  as  a  mordant  in  the  dyeing  of 
wool ;  it.  is  also  used  in  the  preparation  of  potassic  carbon- 
ate, and  to  some  extent  in  cookery.     J.  P.  Dattkrsiiall. 

Tartar,  Cream  of.     Sec  Cream  of  Tartar,  by  Prof. 
C.  F.  Chandler,  Ph.  IX,  M.  D.,  LL.D. 

Tartar  Emetic,  Tartarizod  Antimony,  Stib- 
iatetl  Tartar, or  Potassio-antimonous  Tartrate. 

This  well-known  salt  (formula  2K.(SbO).C4TdUOfl  +  Aq.)  is 
made  by  boiling  acid  potassium  tartrate  (cream  of  tartar) 
with  antimony  trioxide  in  water.  It  forms  in  transparent 
crystals,  which  become  white  and  opaque  by  exposure  to 
the  air,  but  in  the  shops  it  is  generally  kept  in  the  form  of 
powder.  It  dissolves  in  2(1  parts  of  cold  water,  and  in  be- 
tween 2  and  3  of  boiling,  but  all  aqueous  solutions  spon- 
taneously decompose  on  keeping.  It  is  insoluble  in  alco- 
hol, but  soluble  in  proof  spirit  or  wine.  If  pure,  a  solution 
of  tartar  emetic  yields  no  precipitate  with  barium  chloride, 
nor,  when  diluted,  with  argentic  nitrate,  nor  does  it  turn 
blue  with  potassic  ferrocyanide.  Tartar  emetic  can  be 
recognized  as  an  antimonial  compound  by  the  following 
tests:  Heated  on  charcoal  before  the  blowpipe  with  sodic 
carbonate,  it  yields  a  brittle  globule  of  metallic  antimony, 
and  at  the  same  time  a  white  deposit  of  antimonous  oxide. 
In  the  presence  of  hydrosulphuric  acid  or  ammonic  sul- 
phide  an  orange  or  reddish-brown  precipitate  of  antimo- 
nous sulphide  is  formed,  soluble  in  excess  of  amnionic  sul- 
phide. The  same  precipitate,  dried,  is  insoluble  in  am- 
monia, but  dissolves  in  boiling  hydrochloric  acid.  A  little 
of  this  solution,  if  the  acid  be  not  in  excess,  will,  on  being 
added  to  a  considerable  bulk  of  water,  throw  down  a  white 
flaky  precipitate  of  the  oxychloride  (powder  of  algaroth). 
Dilute  nitric,  hydrochloric,  or  sulphuric  acid,  added  to  a 
solution  of  tartar  emetic,  throws  down  a  white  precipitate, 
soluble  in  an  excess  of  the  acid,  and  soluble  in  a  solu- 
tion of  tartaric  acid.  Ammonic  hydrate  also  throws  down 
from  a  solution  of  tartar  emetic  a  white  precipitate,  in  this 
case  insoluble  in  excess  of  the  reagent.  When  boiled  in 
water  containing  one-sixth  part  of  hydrochloric  acid,  a  bit 
of  metallic  copper  immersed  in  the  boiling  fluid  becomes 
covered  with  a  gray  deposit  of  metallic  antimony,  or  in 
cold  solution  with  10  per  cent,  of  the  same  acid  a  strip  of 
bright  tin-foil  becomes  similarly  covered  with  a  black  coat- 
ing. Tested  in  Marsh's  apparatus  (see  Arsenioits  Oxinrc), 
antiinoniurctted  hydrogen  is  formed,  which,  ignited,  yields 
a  metallic  stain  upon  a  cold  porcelain  plate  under  the  same 
conditions  that  arseniuretted  hydrogen  does,  but  the  anti- 
monial film  is  distinguishable  from  the  arsenical  by  being 
generally  a  dull  black  in  the  centre,  by  insolubility  in  so- 
lution of  calcic  hypochlorite,  and  by  other  characteristics. 
Tartar  emetic  has  rather  a  nauseous,  harsh  metallic  taste, 
and  upon  the  animal  system  is  both  a  local  irritant  and  a 
powerful  constitutional  poison.  Applied  to  the  skin,  as  in 
ointment,  it  causes  burning  pain,  redness,  and  finally  the 
eruption  of  a  crop  of  painful  pustules.  Taken  internally, 
small  doses,  as  a  small  fraction  of  a  grain,  tend  to  reduce 
the  force  and  frequency  of  the  pulse  and  promote  perspira- 
tion. Somewhat  larger  quantities  cause  nausea  and  vomit- 
ing, with  relaxation  of  the  bowels  and  of  the  muscular  sys- 
tem, reduced  action  of  the  heart,  and  a  general  feeling 
of  depression  and  weakness.  Still  larger  doses  cause  an 
intensification  of  the  above  symptoms,  with  burning  pain 
in  the  stomach,  the  induction  of  a  choleraic  state,  charac- 
terized by  violent  and  prolonged  nausea,  vomiting,  and 
serous  purging,  colic,  cramps,  great,  enfeeblement  of  the 
hearl  and  general  strength,  and  finally  collapse  and  death. 
After  death  decided  inflammation  of  the  stomach  and  bowels 
is  generally  found.  Sometimes,  however,  both  this  lesion, 
ami  the  irritative  symptoms  dependent  upon  if,  are  absent 
even  in  fatal  poisoning.  Death  does  no!  generally  occur 
until  several  days  after  the  poisoning.  The  minimum  fatal 
dose  i-  not  known,  but  is  probably  somewhere  between  1" 
and    in  grains,    Vet  two  grains  once  killed  an  adult  already 

debilitated  by  disease,  and  four  grain-  produced  i  cry  pro- 
found poisoning.  In  cases  of  tartar  emetic  poisoning,  tan- 
nic or   gallic   acid,  or   some   vegetable  infusion   containing 

the  same,  such  ;(s  green  tea,  decoct Lon  of  oak  bark,  of  cin- 
chona, etc.,  should  be  administered,  and  free  vomiting  pro- 
moted. The  inflammation  and  great  cardiac  and  constitu- 
tional depression  which  the  poison  occasions  must  be  treated 
on  general  medical  principles.    Tartar  emetic  is  a  well- 
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known  remedy  in  medical  practice,  but  is  at  present  much 
less  used  than  formerly.  It  has  been  much  employed  in 
minute  dosee  to  reduce  the  pulse  and  promote  sweating  in 
acute  fevers,  bu1  less  harsh  vegetable  drugs  are  now  sup- 
planting it.  I'  is  often  made  an  ingredient  of  mixtures  to 
relax  the  inflamed  mucous  membrane  and  promote  free  se- 
cretion in  the  early  stages  of  bronchitis,  and  may  also  be 
employed  as  an  emetic.  But  from  its  depressing  effects, 
and  the  prolonged  nausea  and  vomiting  it  occasions,  other 
generally  preferable.  Locally,  it  is  sometimes 
used  in  ointment  to  produce pustulation  for  the  purpose  of 
persistent  counter-irritation,  and  here,  again,  less  violent 
inr  m-  are  usually  found  sufficient.  Edward  CuRTIS. 

Tartar'ic  Acid  [Fr.  Acide  tartrique  ;  tier.  Weiiwawe ; 
the  acid  of  Tartar  (which  see) ;  S&x.teart;  D.taart;  Sp. 
tarta.  It  is  not  impossible  that  these  words,  as  applied  to 
the  acid  and  deposit  from  sour  wines,  may  have  been  de- 
rived from  the  Latin  Tartarus,  "  hell,"  as  if  such  sour  wines 
wore  suitable  only  for  that  region].  At  present  six  acids 
isomeric  with  the  tartaric  are  known,  which  have  the  same 
composition  and  possess  nearly  the  same  chemical  proper- 
ties, but  differ  essentially  in  their  crystalline  structure  and 
in  their  behavior  toward  polarized  light. 

Ordinary  tartaric  acid  (dextrotartaric  or  dextroracemic 
acid)  is  quite  widely  disseminated  in  the  free  state  in  vari- 
ous plants  and  heme?;  its  chief  source,  however,  being  the 
grape,  in  which  it  occurs  as  the  hydric-potassic  tartrate 
(cream  of  tartar).  It  is  prepared  by  dissolving  crude  tartar 
in  boiling  water,  and  slowly  adding  pulverized  chalk  as 
long  as  the  mixture  effervesces.  Usually,  1  part  of  chalk 
is  sufficient  to  decompose  4  parts  of  tartar.  Insoluble  calcic 
tartrate  and  soluble  potassic  tartrate  are  formed  by  this 
operation.  Upon  filtering,  and  adding  the  equivalent  quan- 
tity of  calcic  chloride,  all  the  tartaric  acid  is  obtained  as  a 
precipitate  of  calcic  tartrate.  The  two  precipitates  are  then 
united,  washed,  and  decomposed  into  insoluble  calcic  sul- 
phate and  free  tartaric  acid  by  3  parts  of  sulphuric  acid  di- 
luted with  7  of  water  for  every  5  of  the  salt  taken.  The  fil- 
trate is  evaporated  in  leaden  pans,  and  allowed  to  crystallize. 
This  acid  can  also  be  artificially  produced  by  the  oxidation 
of  milk-sugar,  glucose,  starch,  gum,  etc.,  with  nitric  add. 
Dextrotartaric  acid  has  the  composition  H2.C4H4O6,  being 
dibasic.  It  forms  colorless  transparent  rhombic  prisms, 
which  become  strongly  electrical  when  gently  heated.  It 
is  easily  soluble  in  water  and  in  alcohol ;  the  aqueous  solu- 
tion becomes  mouldy  on  standing,  and  is  gradually  con- 
verted into  acetic  acid.  Dextrotartaric  acid  is  distinguished 
from  its  isomeres  by  the  fact  that  in  aqueous  solution  it 
exerts  a  strong  right-handed  rotation  on  polarized  light. 
In  its  crystalline  structure  it  bears  an  interesting  relation 
to  the  isomeric  Imvotartaric  acid.  The  crystals  of  the  two 
acids  resemble  one  another  perfectly  in  form,  excepting 
that  ordinary  tartaric  acid  presents  hemihedral  faces  on 
the  right  of  the  crystal,  which  in  Imvotartaric  acid  are 
situated  on  the  left  or  opposite  side;  so  that  the  reflection 
of  a  crystal  of  the  dextro-acid  represents  one  of  the  isevo- 
acid.  The  dcxtro-  and  lssvo-tartrates  exhibit  the  same 
difference  in  their  crystalline  form.  In  pyro-electrical  re- 
lations also  crystals  of  dextrotartaric  acid  present  proper- 
ties opposite  to  those  of  the  lmvo-acid.  Dextrotartaric 
acid  precipitates  solutions  of  the  caustic  alkaline  earths; 
also  solutions  of  plumbic,  argentic,  and  potassic  salts.  The 
precipitate  with  potassium  compounds  (cream  of  tartar) 
serves  for  the  detection  of  the  acid  in  the  presence  of  other 
organic  acids.  Potassic  acetate  is  the  most  advantageous 
precipitant,  the  addition  of  alcohol,  in  which  the  precipitate 
i-  insoluble,  ami  of  a  little  acetic  acid  if  the  fluid  be  neutral, 
being  also  advisable.  Boiling  tartaric  acid  reduces  argentic, 
auric,  and  platinic  salts,  and  prevents  the  precipitation  of 
the  salts  of  copper  and  iron  by  the  alkalies,  the  latter  prop- 
erty being  frequently  utilized  in  chemical  analysis.  I>cx- 
trotartaric  acid  melts  at  33S°  F. :  at  a  higher  temperature 
it  is  converted  into  several  isomeric  acids.  By  increased 
heat,  pyruvic  (orpyroracemic,  II-:.C6nfiOfi)  and  pyrotartaria 
(Hv.CjHt-O,!  acid-  are  produced.  When  heated  with  the 
alkalies,  it  loses  water,  and  the  oxalate  and  acetate  of  the 
base  are  formed.  By  oxidation  dextrotartaric  acid  is  de- 
composed into  carbonic  and  formic  acids;  when  treated 
with  reducing  agents,  either  one  or  two  atoms  of  hydrogen 
are  eliminated,  and  malic  or  succinic  acid  is  obtained.  Tar- 
taric mid  is  formed  on  the  tetratomic  type,  but  it  is,  for  the 
most  part,  a  dibasic  acid,  two  of  the  hydrogen  atoms  being 
also  replaceable  by  acid  or  alcohol  radicals.  It  forms  acid, 
neutral,  and  double  salts.  Throe  varieties  of  the  latter  are 
well  defined — th<»<e  containing  monatomic  metals,  such  as 
Roehelle  salt.  KXaOtllW  HI:o,  which  is  analogous  to 
cream  of  tartar;  those  formed  from  monatomic  and  dia- 
tomic metals,  in  which  the  oxide  of  the  latter  is  combined 
with  the  same  proportion  of  acid  as  the  monatomic  ele- 
ment, such  as  potassio-ferric  tartrate.  K.FcO. C4H4OP,:  and 
those  analogous  to  tartar  emetic,  such  as  argento-antimo- 


nious  tartrate,  Ag.SbO^I^Oe-  The  only  quadribasic  tar- 
trates as  yet  prepared  are  those  of  lead  and  zinc.  The 
dextrotartrates  possess  the  peculiar  crystalline,  rotatory, 
and  pyro-electrical  characters  of  the  dextro-acid.  The 
neutral  tartrates  of  the  alkalies  are  easily  soluble  in  water ; 
those  of  the  earthy  and  heavy  metals  are,  for  the  most  part, 
insoluble.  When  strongly  heated,  all  tartrates  are  carbon- 
ized and  emit  the  odor  of  burnt  sugar. 

The  isomeric  Uevotartarie  acid  is  obtained  upon  neutral- 
izing equal  parts  of  racemic  acid,  one  with  soda,  the  other 
with  ammonia,  mixing  the  fluids,  and  allowing  the  double 
salt  to  crystallize  ;  half  of  the  crystals  formed  possess  the 
hemihedral  faces  common  to  dextrotartrates,  the  remainder 
showing  those  characteristic  of  the  la?vo-salts.  Upon  me- 
chanically separating  the  two  varieties,  dissolving  them  in 
water,  adding  plumbic  nitrate,  and  decomposing  the  pre- 
cipitates with  sulphuric  acid,  solutions  of  the  dextro-  and 
Hevo-acids  are  obtained.  Laevotartaric  acid  is  also  pro- 
duced by  the  complete  fermentation  of  racemic  acid,  by 
which  the  dextro-acid  present  is  decomposed,  and  by  the 
fractional  crystallization  of  cinchonicine  raccmatc.  It 
turns  the  plane  of  a  ray  of  polarized  light  to  the  left,  but 
possesses  the  same  chemical  properties  as  the  dextro-acid, 
excepting  that  it  gives  with  asparaginea  gummy  compound, 
whereas  the  analogous  dextro -salt  is  crystalline.  When 
equal  amounts  of  the  dextro-  and  ltevo-tartaric  acids  are 
mixed  and  evaporated,  racemic  acid  is  produced  ;  in  the 
same  manner  racemates  are  obtained  from  mixtures  of  dex- 
tro- and  lsevo-tartrates. 

Racemic  Acid  has  already  been  described  under  that  head. 
It  has  lately  been  obtained  upon  heating  the  dextro-acid 
with  water  for  some  time  in  sealed  glass  tubes. 

Tartaric  acid  is  extensively  used  in  dyeing  and  in  the 
preparation  of  effervescing  drinks  and  baking-powders. 
Some  of  the  tartrates,  such  as  tartar  emetic,  Roehelle  salt, 
and  the  potassio-ferric  tartrate  {tartartu  chalybeatita)t  pos- 
sess valuable  medicinal  properties.     .T.  P.  Battershall. 

Tar'tars,  or,  more  properly,  Tatars,  is  not  a  strictly- 
defined  ethnological  name,  but  used  by  some  in  a  wider,  by 
others  in  a  narrower,  and  always  in  a  somewhat  vague, 
sense.  The  word  Ta-tar  is  of  Chinese  origin,  and  was 
first  applied  to  those  Mongolian  tribes  who  on  their  swift 
horses  descended  from  the  Altai  plateaus  into  the  Chinese 
lowlands,  robbing  and  plundering.  When  adopted  by  the 
Europeans,  the  word  was  changed  into  Tar-tar,  with  an  al- 
lusion to  the  classical  Tartarus,  and  it  was  applied  to  all 
those  tribes  and  races  which  Genghis  Khan  had  brought 
under  his  sway  and  led  into  Europe,  including  not  only 
Mongolian,  but  also  Tungusian  and  Turkish  races.  At 
present,  the  name  is  used  partly  in  a  wider  sense,  compris- 
ing all  the  various  tribes  and  races  inhabiting  the  plateaus 
of  Central  and  Northern  Asia,  and  not  belonging  to  the 
Aryan  family:  partly,  in  a  more  restricted  sense,  compris- 
ing the  Kirgheez,  the  Oozbeks,  and  some  other  tribes  in- 
habiting Toorkistan  and  the  adjacent  regions. 

TarlaniS  is  used  synonymously  with  Hades  by  the 
later  Greek  and  Latin  writers,  but  with  Homer  it  means 
a  separate  place,  as  far  below  Hades  as  the  heavens  are 
above  earth,  into  which  Zeus  had  thrown  the  worst  offend- 
ers against  his  authority.  Later  poets,  however,  sometimes 
make  a  distinction  between  Tartarus  and  the  Elysian  Fields 
as  two  divisions  of  Hades,  the  former  occupied  by  the  crim- 
inals, the  latter  simply  inhabited  by  the  dead.  As  a  person- 
ification, Tartarus  is  represented  as  the  son  of  JEther  and 
Gea  (air  and  earth),  and  by  his  mother  he  was  father  to 
the  Gigantes,  Typhoeus  and  Echidna.  The  appellation 
pater  Tartarus  is  used  for  Pluto. 

Tar'tary,  one  of  those  geographical  names  which 
change  meaning  according  to  time  and  place,  but  which 
never  and  nowhere  attain  any  well-defined  signification. 
In  the  Middle  Ages  the  name  denoted  the  whole  central 
part  of  Eastern  Europe  and  Asia  from  the  Dnieper  to  the 
Sea  of  Japan.  Later,  a  division  into  European  and  Asi- 
atic Tartary  took  place,  and  the  name  of  European  Tartary 
was  soon  confined  to  the  territory  now  called  Crimea,  while 
that  of  Asiatic  Tartary  first  signified  the  whole  empire  of 
Genghis  Khan  and  his  successors,  then  Toorkistan  alone, 
with  the  exclusion  of  Toorfan.  Mongolia,  and  Mantchooria, 
and  now  only  that  part  of  Toorkistan  which  does  not  be- 
long either  to  Russia  or  to  China. 

Tarti'ni  (Giuseppe),  b.  at  Pirano,  Istria,  Apr.  12, 
1692  ;  studied  law  at  the  University  of  Padua,  where  he 
led  a  very  wild  life,  and  finally  eloped  with  the  niece  of 
Cardinal  Cornaro ;  kept  concealed  for  two  years  in  a  mon- 
astery of  Assisi,  where  he  studied  music  under  Father 
Boemo ;  continued  subsequently  his  musical  studies  under 
the  violinist  Veracini,  and  became  the  first  violinist  of  his 
time.  He  lived  for  some  time  in  Prague  and  Vienna  at  the 
court  of  the  emperor  Charles  VI.,  afterward  in  Padua,  where 
he  d.  Feb.  16,  1770.     Of  his  compositions,  his  Sonate  du 
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Diable  is  still  performed  now  and  then ;  he  also  wrote  a 
couple  of  treatises  on  music. 

Tartrates.     See  Tartaric  Acm. 

Taruduiif,  town  of  Morocco,  province  of  Soos,  near  the 
southern  slope  of  the  Atlas  Mountains,  4  miles  from  the 
river  Sons  and  44  miles  from  the  Atlantic.  It  is  surrounded 
with  walls,  has  several  tine  mosques  and  a  citadel,  but  is 
else  poorly  built.  Its  dyeworks  and  manufactures  of  leather 
and  copperware  are  important.     P.  estimated  at  ill), 1)00. 

Tascherau'  (Elzkar  Alexandre),  D.  D.,  b.  at  Quebec, 
Canada,  in  IMS;  studied  divinity  in  the  seminary  of  that 
city;  ordained  a  Roman  Catholic  priest  1842  :  professor  of 
mental  philosophy,  director  of  studies,  and  superior  of  the 
seminary  ;  appointed  professor  of  canon  law  in  Laval  Uni- 
versity 1850;  administrator  of  the  diocese  1S"0,  and  conse- 
crated archbishop  of  Quebec  Mar.  19,  1871. 

Taschereau  (Jules  Antoine),  b.  at  Tours  Dee.  19, 
1801  ;  became  very  early  a  frequent  contributor  to  the 
Parisian  press,  and  was  one  of  the  founders  of  the  Na- 
tional j  entered  the  civil  service  of  the  government  shortly 
after  the  revolution  of  July,  1830,  but  soon  returned  to  his 
journalistic  activity  ;  was  one  of  the  editors  of  flhtoriettes 
dc  TttUcmant  des  Remix  (6  vols.,  1833—34),  and  founded 
the  Revue  ritroepective  (20  vols.,  1833-37);  was  a  member 
of  the  Chamber  of  Deputies  1838—42,  and  of  the  Constit- 
uent Assembly  1848;  received  an  appointment  at  the  Na- 
tional Library  in  1852,  and  became  its  director-general  in 
1858.  I).  atParis  Nov.  11.  1874.  He  published  editions 
of  the  works  of  Moliere,  Boufflers,  etc.  ;  superintended  the 
publication  of  the  catalogue  of,  the  National  Library,  and 
wrote  ffietoire  de  la  Vie  et  des  Etcrits  de  Moli&re  ( 1825)  and 
ffistoire  de  hi  Vie  et  des  OuvrageB  de  Corneille  (1829),  both 
of  which  have  been  reprinted  several  times. 

Tashkent!7,  capital  of  the  Russian  dominions  in  Toor- 
kistan,  and  the  must  populous  city  in  Central  Asia,  in  a 
gently -sloping,  well -watered,  fertile  plain,  covered  with 
numerous  fruit  trees,  at  the  foot  of  the  Alatan  and  Chat- 
kai  mountains,  and  has  76,072  inhabitants  (1871),  of  whom 
46,000  are  Sartes — that  is,  descendants  of  the  ancient  Per- 
sian population  of  the  country  ;  the  rest  consist  principally 
of  Kirghecz,  Tatars  (Oo/beks),  some  Jews,  and  merchants 
from  other  parts  of  Asia,  who,  like  the  Russians,  number- 
ing from  2000  to  3000,  inhabit  separate  quarters  of  the 
city.  The  old  city  is  surrounded  with  a  wall  7  miles  long 
and  pierced  by  nine  gates;  it  forms  an  oval  whose  greater 
axis  lies  in  the  direction  W.  to  E.,  and  which  is  bent  inward 
to  the  S.  In  the  hollow  thus  formed  the  Russian  town, 
the  so-called  European  town,  is  built.  It  is  laid  out  after 
the  manner  of  European  cities,  and  regularly  built;  the 
streets  arc  broad,  well  lighted,  and  lined  on  both  sides  by 
canals  of  running  water  and  rows  of  shady  trees.  S.  \V. 
of  the  European,  and  S.  of  the  Asiatic  city,  is  situated  the 
Russian  citadel,  an  immense  construction,  with  barracks 
and  military  stores,  and  surrounded  by  a  bastioned  wall. 
Many  bouses  in  the  European  city  were  built  after  Eu- 
ropean  fashion  by  Sartes,  and  are  let  out  by  them  to  for- 
eigners. The  new  great  caravanserai  forms  the  centre  of 
the  wholcsalo  business.  The  Asiatic  city  has  narrow, 
crooked,  and  ill-paved  streets,  lined  with  houses  with  flat 
roofs.  Tashkend  is  one  of  the  oldest  and  largest  cities  of 
Central  Asia,  from  old  times  the  seat  of  an  important  ag- 
riculture and  a  brisk  trade.  Here  the  roads  from  Kashgar 
meet  with  those  which  lead  S.  from  Samarcand,  N.  from 
Orenburg  and  Siberia,  into  Central  Asia.  The  value  of 
foreign  goods  exchanged  in  the  city  amounted  during  the 
second  half  of  the  year  1873  to  10,600,000  rubles;  the  princi- 
pal art  i<-lr<  of  export  a  lion  and  importation  are  cotton  fabrics, 

metal  ware,  and  silk.  The  Arab  geographers  of  the  Middle 
Ages  called  the  city  Skaah j  from  the  sixteenth  to  the 
eighteenth  century  it  was    the    capital  of  the  Kirghecz  Ko- 

saksj  in  1810  it  was  taken  by  the  khan  of  Khokan,  and 
Sept.  12,  1*07,  it  was  occupied  by  the  Russians. 

E.  SCH  LAG  INT  WE  IT. 

Tas'man  (Abut,  Janssen),  b.  at  Hoorn,  province  of 
North  Holland,  probably  in  1600;  was  sent  by  the  governor- 
general  of  the  Dutch  East  India  Company,  Van  Diemen,  to 
circumnavigate  the  Australian  continent ;  left  llatav  ta 
Aug.  II,  1642;  passed  Mauritius  Oct.  S;  discovered  Nov. 
21  the  island  whirl)  he  called  Van  Icemen's  Laud,  but 
which    now    is    called    Tasmania  ;     Deo.    1 '.',,    I  lie    sent  hern 

island  of  New  /-'aland:  .Ian.  6,  the  Friendly  [elands; 
Feb.  6,  the  Fejee  [elands;  and  returned  to   BataviaJune 

15,1643.  Of  this  voyage  he  published  an  account  which 
wa  i  reprinted  at  Amsterdam  ill  1722,  together  with  the 
voyage  of  Coreal.  dan.  20,  1644,  he  Bel  out  on  a  new 
voyage  along  the  coasts  of  New  1 1  tiinea  and  New  Holland, 
but  front  thifl  \  <>}  age  ho  never  returned,  and  no  particulars 
concerning  it  wore  ever  received. 

Tnsmil'nia,  nn  island  belonging  to  Great  Britain, 
situated    to    the    S.    K.    of    Au-tratia,  between    hit.     111° 


•1  l'  and  43°  38'  S.,  was  called  Van  Diemen's  Land  up 
to  1854;  comprises  an  area  of  26,215  sq.  m.,  and  has  the 
form  of  an  irregular  quadrangle,  with  steep,  rocky  coasts 
indented  with  numerous  bays,  which  afford  good  harbors. 
Three  mountain-ranges,  of  whose  highest  peaks  the  Ilum- 
boldtsberg  reaches  5200  feet,  the  iienlomond  470(1  feet, 
traverse  the  island  in  the  direction  from  N.  W.  to 
S,  E.,  but  the  general  character  of  the  surface  is  that 
of  a  plateau  diversified  by  hills  and  valleys,  tolerably 
well  watered,  and  covered  almost  entirely  with  forests. 
The  principal  rivers  are  the  Tamar,  Derwent,  and  Arthur, 
which  flow  through  fertile  plains  rich  in  meadows.  The 
climate  does  not  allow  the  cultivation  of  tropical  plants, 
but  is  favorable  to  all  the  plants  and  fruits  of  Central 
Europe ;  agriculture  and  cattle-breeding  are  carried  on 
with  success.  The  mountains  are  rich  in  iron  and  copper 
ore,  coal,  marble,  alum,  and  crystals.  Characteristic  among 
the  native  animals  arc  the  emu,  an  ostrich-like  bird,  and  the 
kangaroo,  but  they  have  of  late  been  so  ruthlessly  hunted 
that  they  have  now  become  nearly  extinct.  The  original 
inhabitants  were  Papuans,  and  in  1815  they  still  num- 
bered 5000,  but  they  have  been  treated  so  cruelly  by  the 
foreigners  who  settled  in  the  island  that,  although  coloniza- 
tion did  not  begin  until  1803,  the  native  population  is  now 
wholly  exterminated;  the  hist  Papuan  died  in  I860.  Dee. 
.".1,  1874,  the  population  mustered  104,176,  of  which  55,1  17 
were  males  and  49,054  females.  The  immigration  is  in- 
considerable; 6265  immigrated  in  1874.  but  7714  emigrated. 
Agriculture  and  cattlcd>recding  are  the  principal  occupa- 
tions. Mar.  31,  1875,  there  were  under  cultivation  and  in 
crops  57,633  acres  of  wheat,  5120  of  barley,  32,704  of  oats, 
29  of  rye,  5174  of  peas,  51 1  of  beans,  96  of  tares,  697S  of 
potatoes,  1777  of  turnips,  109  of  carrots,  1041  of  mangel- 
wurzel,  52  of  onions,  1803  of  artificial  grasses,  30.4S6  of 
hay,  2  of  tobacco,  658  of  hops,  5976  of  gardens  and  orch- 
ards, 1058  of  green  forage,  93,176  of  permanent  artificial 
grasses,  22,512  of  bare  fallow,  59,629  of  other  cultivated 
land  ;  total  land  in  cultivation,  326,486  acres,  of  which 
3880  acres  were  neiv  land  broken  up  during  the  year, 
13,880  under  rotation  of  crops.  In  the  year  ending  Mar. 
31,  1875.  there  were  produced  1,066,861  bushels  of  wheat, 
125,469  of  barley,  S77,243  of  oats,  474  of  rye,  99.556  of 
peas,  12,312  of  beans,  137S  of  tares,  23,031  of  artificial 
grass-seed,  150,978  of  apples,  31.020  of  pears,  26,169  tons 
of  potatoes,  12,603  of  turnips,  1021  of  carrots,  12,569  of 
mangel-wurzel,  182  of  onions,  41,144  of  hay,  2150  pounds 
of  tobacco,  811,476  of  hops.  In  1S74  an  acre  of  crown- 
land  was  bought  for  £1  2*.  lhd.  in  the  country,  and  for 
£9  10*.  in  the  city.  Mar.  31,  1875,  the  colony  possessed 
23,208  horses — 22,849  on  private  property,  359  on  crown- 
land  :  1  I",  150  horned  cattle — 105,416  on  private  property, 
5031  on  crown-land;  1,71  I, I6S  sheep,  including  lambs — 
1,590,511  on  private  property,  123,657  on  crown-land; 
2579  goats,  10  mules,  13  asses,  51,468  pigs.  In  trades  and 
manufactories  3391  persons  were  engaged  as  masters — 
namely,  105  bakers,  177  blacksmiths,  322  boot  and  shoo 
makers,  200  butchers.  179  carpenters,  308  general  dealers, 
153  grocers,  102  hawkers,  402  publicans,  etc.  In  1874, 
185  persons  were  engaged  in  gold-mining, and  the  value  of 
the  product  amounted  to  £18,491,  of  which  £8899  was  in 
Mathinna  and  £9592  in  Nine  Miles  Springs;  9276  tons  of 
coal  were  raised,  14,000  cubic  feet  of  flagstone,  ^77  tons 
anil  24.920  cubic  feet  of  freestone,  lino  tons  of  iron  ore, 
7612  bushels  of  lime,  115  tons  of  limestone,  250,000 
slates,  and  490  tons  of  tin  ore.  The  commerce,  chiefly 
carried  on  by  the  cities  of  Hobart  Town  and  Launeeston, 
is  very  brisk:  214  vessels,  of  63,302  tons  burden,  entered, 
and  228  vessels,  of  62.302  tons  burden,  cleared  the  harbor 
of  Hobart  Town  in  1874;  393  vessels, of  51,404 tons  burden, 
entered,  and  392  vesselB,  of  57,548  tons   burden,  cleared  the 

harbor  of  Launceston.  Including  the  minor  ports  of  Stanley, 
Wynyard,  Leith,  and  Torquay,  the  total  entrances  amounted 
to  607  vessels,  of  1 19,706  tons  burden,  the  total  clearances 
to  620  vessels,  of  119. S01  tons  burden.  Three  vessels 
were  from  the  U.  S.,  the  rest  from  Great  Britain  and  her 
colonies.  The  value  of  the  imports  amounted  to  £  1 ,257,785, 
of  the  exports  to  £925,325.  The  principal  articles  of  ex- 
portation are  bark,  loan,  ami  pollard,  butter  and  cheese, 
flour,    fruit,   gold,   grain,    hides.    skins    and    leather,    hop-;, 

horses,  sheep,  oatmeal,  oil,  timber,  vegetables,  wool.  The 
value  of  the  wool  exported  amounted  to  £350,713.  Tho 
internal  traffic  is  very  limited.  There  is  only  our  railway, 
tho  Launeeston  and  Western,  45  miles  long,  and  belong- 
ing to  the  government.  Its  construction  and  equipment 
OOSl  £127,9  16;  its  revenue  and  expenditure  in  1-7  1 
amounted  to  £18,328  4*.  I0rf.;  91,264  pa  engera  and 
24,802  tons  of  goods  wen-  carried  over  it.  In  1874  tho 
postal  department  had  163  stations,  186  officials,  1530 
miles  of  post-roads,  and  carried  1,282,854  letters,  3  1,617 
packets,  and  990,5ss  newspapers ;  its  ie\  enuewas  estimated 
at  £12,700,  it-  expenditure  at  £20,002.     The  telegraph  had 
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23  stations, carried  12,092  messages,  earned  £790]  5e.  lid., 
and  spent  £6348  17-.  3tf.  A  submarine  oable  connects 
Con  Head  at  the  mouth  of  the  Tamar  with  Queensland. 
Of  groal  importance  for  the  internal  traffic  arc  the  ex- 
ertion to  make  the  Tamar  navigable  above  Launceston  j 
aftoj  ,     '  labor  the  Whirlpool   Reach  Rod  . 

fee(   |0ng    |  broad,   has   been   blasted.     En  ad- 

ministral  ive  respe  tte  Tasmania  is  directly  under  the  British 

oolonial    e  Vjhas  o  governor  and  commander-in-chief, 

an  exec  itive  council,  legislative  council,  and  a  house  of 
assembly  to  which  each  electoral  district  sends  a  deputy. 
Hobarl  Town  is  the  seat  of  government.  The  budget  of 
the  oolonv  for  1874  showed  a  revenue  of  £327,925,  an  ex- 
penditure of  £374,078,  and  a  public  debt  of  £1,476,700. 
With  respect  to  education  and  religion.  Tasmania  has  147 
publio  schools,  vvitli  about  8000  pupils.  In  1870  there 
were  55, !M;i  persons  who  could  read  and  write,  13,945  who 
I  only  read,  and  29,444  who  could  neither  read  nor 
u  rite.  There  were  3 !  6  churches,  chapels,  etc. :  03,047 
per  "Ms  belonged  to  the  Church  of  England,  22,091  to  the 
Roman  Catholic  Church,  the  rest  to  other  sects.  Among 
the  charitable  establishments  may  be  mentioned  the  gene- 
ral hospitals  in  Hobart  Town,  Launceston,  Campbell  Town, 
and  New  Norfolk,  the  queen's  asylum  for  destitute  children, 
the  Cascade  pauper  establishment,  the  invalid  depot  in 
Launceston,  etc. 

History. — Tasmania  was  discovered  in  1642  by  the  Dutch 
explorer  Tasman,  and  called  Van  Diem  en's  Land,  after  the 
Dutch  governor  of  the  East  Indies.  In  1803  it  was  colon- 
ized from  Sydney.  Gov.  Ring  sent  Lieut.  Bowcn  hither 
with  3  soldiers  and  10  male  and  0  female  convicts,  and 
these  settled  near  the  point  where  now  Hobart  Town 
stands.  A  few  months  later  two  English  vessels  arrived, 
and  the  settlement  was  increased  by  a  number  of  convicts. 
Hard  times  came,  full  of  famine,  robbery,  murder,  fights 
among  the  colonists  themselves  and  with  the  natives,  with 
bushrangers,  escaped  convicts,  etc.,  and  the  importation  of 
conviets  continued  to  be  very  heavy.  In  1842,  59,0(10  free 
and  20,000  convicts  lived  in  Tasmania.  In  1S25,  Tas- 
mania was  separated  from  New  South  Wales  and  established 
as  an  independent  colony,  and  from  that  time  it  has  pro- 
gressed  steadily  though  very  slowly.    August  Niemann. 

Tassaert'  (Nicolas  Francois  Octave),  b.  at  Paris 
July  20.  1800;  studied  painting  at  the  school  of  fine  art 
and  under  Girard  and  Lcthiere;  began  to  exhibit  in  1831, 
and  painted,  besides  portraits,  historical  and  genre  pieces, 
of  which  the  most  remarkable  are  Funiraillea  de  Dagobert 
a  Saint-Dents  in  the  museum  of  Versailles,  Le  Marchand 
d'Esclaves,  L>  Sommeil  de  V Enfant  Jesus,  etc.  D.  Apr. 
26,  1874. 

Tassisudon',  the  capital  of  Boot  an  (which  see1),  in 
lat.  27°  30'  N.,  Ion.  89°40'E.,  on  the  Gaddada,  an  affluent 
of  the  Brahmapootra.  It  contains  a  palace  for  the  two 
rajahs,  of  whom  the  dherma-rajah  lives  in  a  high  tower. 
together  with  a  beautiful  idol,  and  the  deb-rajah  in  a  square 
edifice  which  encloses  the  tower.  The  whole  palace  is 
furthermore  surrounded  by  rows  of  smithies,  in  which  me- 
tallic idols  arc  manufactured,  and  outside  of  these  factories 
extends  the  town.     The  style  is  thoroughly  theocratic. 

Tas'so  (Bernardo),  b.  at  Bergamo  Nov.  11,  1493,  of  a 
noble  family;  received  an  excellent  education;  accom- 
panied the  prince  of  Salerno  as  secretary  to  Tunis  and 
Flanders;  married  in  1539  the  beautiful  and  wealthy  Por- 
zia  de'  Rossi,  and  settled  at  Sorrento,  where  he  wrote  his 
great  epic  in  100  cantos,  L'Amadigt,  founded  on  the  story 
of  Amadis  de  Haul.  In  1547  he  left  Sorrento,  having  lost 
his  wife  and  being  persecuted  by  the  Spanish  Inquisition. 
He  entered  the  service  first  of  the  duke  of  Crbino,  after- 
ward of  the  duke  of  Mantua,  and  d.  as  governor  of  Astiglia 
in  1569.  His  lyric  poems  were  much  admired,  but  his 
fame  as  a  poet  was  subsequently  overshadowed  by  that  of 
his  ->ii.  Torquato  Tasso.  His  letters,  edited  by  Seghezzi 
(3  vols..  Padua,  1733-51 ),  are  of  great  interest  for  the  lite- 
rary history  of  thai  time. 

Tasso  (Torquato),  b.  at  Sorrento  Mar.  11,  1544.  a  son 
of  the  preee  ling  :  educate  I  first  by  the  Jesuits  at  Naples, 
Rome,  and  Bergamo,  then  at  the  court  of  the  duke  of  Ur- 
bino in  Pesara,  finally  by  his  father  at  Venice,  and  entered 
the  University  of  Padua  in  1557  to  study  law.  He  felt 
himself  more  attracted,  however,  to  literature  and  poetry. 
In  1562  he  published  a  romantic  epic,  Rxnaldo,  in  12  cantos, 
and  the  applause  with  which  it  was  received  determined 
him  to  give  up  jurisprudence  altogether  ami  devote  him- 
self entirely  to  poetry.  lie  repaired  to  Bologna,  where  he 
studied  philosophy,  especially  Plato,  and  commenced  work 
on  his  irreat  opic,  Gerusalemme  Liberata.  In  1565  he  en- 
ter--.I  the  service  of  Cardinal  Kste,  whom  he  accompanied 
to  Paris  and  on  other  diplomatic  missions,  and  who 
brought  him  into  connection  with  his  brother,  Alfonso  II.. 
reigning  duke  of  Ferrara.     In  1570,  at  which  time  he  had 


finished  the  first  eight  songs  of  his  epic,  he  left  the  cardi- 
nal, received  a  kind  of  court  appointment  and  a  pension 
from  Alfonso  II.,  and  settled  at  Ferrara,  where  he  lived 
very  happily  for  several  years,  enjoying  the  intimate 
friendship  uf  the  duke  and  his  two  sisters,  Lucrczia  and 
Eleonora,  Aminta  was  written  and  performed  at  the  court 
witli  great  splendor,  and  in  1575  Geruaalemrm  Liberata 
was  completed.  But  in  the  mean  time  a  peculiar  melan- 
choly had  developed  in  his  mind,  and  it  sometimes  burst 
into  open  lunacy.  His  relation  to  the  ducal  family  had 
been  disturbed,  whether  on  account  of  a  vehement  passion 
for  the  princess  I'leonora  or  from  some  other  cause  is  not 
known.  The  criticisms,  rivalries,  and  intrigues  which  as  a 
poet  and  a  courtier  he  could  not  escape  overwhelmed  his 
imagination;  he  grew  suspicious  toward  all,  saw  a  secret 
enemy  in  everybody,  and  finally  fled  from  the  court  in  1577. 
He  sought  refuge  with  his  si-ter  at  Sorrento,  and  here  his 
mind  soon  became  calm  and  clear  again.  He  now  yearned 
for  Ferrara,  wrote  to  the  duke,  and,  although  the  answer 
he  received  was  very  cool,  he  returned.  But  he  had  hardly 
arrived  before  the  disease  again  seized  his  mind.  Once 
more  he  fled,  and  once  more  he  returned.  His  anxiety  to 
re-establish  the  old  relation  to  this  family  became  more 
and  more  passionate  as  it  became  more  and  more  evident 
to  him  that  such  a  re-establishment  was  impossible.  His 
manners,  his  denunciations,  became  finally  so  provoking 
that  the  duke  confined  him  in  a  lunatic  asylum  in  1579. 
Here  he  remained  seven  years,  while  his  great  work  was 
read  not  only  in  Italy,  but  all  through  Europe,  and  made 
his  name  one  of  the  first  of  his  age.  At  last,  in  1580,  the 
duke  released  him,  and  he  now  resided  for  a  short  time  in 
.Maniua,  and  then  settled  at  Naples.  He  was  poor,  sick, 
and  suffering.  In  1594,  Pope  Clement  VIII.  invited  him 
to  come  to  Rome  and  be  crowned  on  the  capitol,  but  he 
died  before  the  solemnity  took  place,  Apr.  25.  1595,  and 
lies  buried  in  the  church  of  San  Onofrio  in  Rome.  Besides 
the  above-mentioned  works  he  wrote  Torrismondo,  :i  tragedy, 
a  number  of  beautiful  lyrical  poems,  some  dialogues  and 
essays,  some  letters,  etc.  A  complete  edition  of  his  works 
appeared  in  33  vols,  at  Pisa  (1821—32);  a  select  edition  in 
5  vols,  at  Milan  (1823-25).  Biographies  have  been  written 
by  Manso  (Naples,  1619),  Serassi  {Rome,  1785),  Black 
(Edinburgh,  1810),  Milman  (London.  1850).  (See  also 
Richard  Henry  Wilde,  Conjectures  and  Researches  concern- 
ing the  Love,  Madness,  and  Imprisonment  of  Torquato  Tasso 
(2  vols..  New  York.  1842).  English  translations  of  Geru- 
salemmt  Liberata  by  Edward  Fairfax  (London,  1000)  and 
by  .T.  K.  James  (2  vols.,  1865).)         Clemens  Petersen. 

Taste.  See  Senses  and  Histology,  by  Col.  J.  J. 
Woodward,  M.  D. 

Tatars.     See  Tartars. 

Tate,  new  county  of  N.  W.  Mississippi,  formed  in  1873 
from  De  Poto  and  Marshall,  is  traversed  by  Coldwater  River 
and  by  Mississippi  and  Tennessee  R.  R..  has  a  rolling  sur- 
face, and  a  fertile  soil  productive  of  wheat,  Indian  corn, 
sweet  potatoes,  and  cotton.  Cap.  Senatobia.  Area,  406 
sq.  m.     P.  about  12,000. 

Tate,  tp.,  Clermont  co.,  O.     P.  2678. 

Tate  (Naiu'm),  b.  in  Dublin  in  1652;  was  educated  at 
Trinity  College:  went  to  London,  devoted  himself  to  litera- 
ture, and  in  1692  fitly  succeeded  Shadwell  as  poet-laureate; 
fell  into  pecuniary  straits,  and  died  in  the  precincts  of  the 
Mint,  where  debtors  were  privileged  from  arrest.  He  assist- 
ed Dryden  in  the  composition  of  Absalom  "ml  Achitophelj 
most  of  the  second  and  poorer  part  belonging  to  Tate:  per- 
petrated an  alteration  of  Shakspeare's  King  Lear,  which 
kept  the  stage  for  a  long  time  in  place  of  the  original ;  as 
poet-laureate  produced  commonplace  birthday  odes  and 
elegies;  and  put  forth  several  works  in  prose  and  verse, 
among  which  arc  about  half  a  score  of  dramatic  pieces.  He 
is  chiefly  known  as  apsulmodist.  the  versions  of  the  Psalms 
executed  by  him  and  Nicholas  Brady  being  still  retained 
in  the  English  Book  of  Common  Prayer;  these  first  ap- 
p eared  under  the  title,  Essnij  of  ><  New  Version  of  the 
Psalms  of  David,  consisting  "J'  the  first  Twenty,  by  X.  Hindi/ 
ami  N.  Tate  (1005),  which  was  followed  by  The  Book  of 
Psalms,  "  New  Version  m  Metre,  fitted  t<>  tin  Tunes  used  in 
tht  Ckurches,by  X.  Tate  and  X.  Brady  (1696), and  A  Sup- 
/>f,m>iit  of  Church  Hymns  (1700).  1>.  at  Southwark  Aug. 
12,  1715." 

Tate  (TnoMAs).  b.  in  England  about  1820  ;  became  pro- 
fessor of  mathematics  and  lecturer  on  chemistry  in  the  Na- 
tional Society's  Training  College  at  Battersea.  and  subse- 
quently in  the  Kneller  Training  College  at  Twiekenham  ; 
is  a  member  of  several  scientific  associations,  and  a  con- 
tributor to  their  Transactions  and  to  various  periodicals. 
Author  of  an  extended  scries  of  mathematical  textbooks  in 
high  repute  in  England,  and  of  Exercises  on  Mechanicsand 
Natural  Philosophy  (1S4G),  Outlines  of  Experimental  Chem- 
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istry  (1S50  ;  new  ed.  1864),  Elements  of  Mechanism  (  L861  i. 
Hydrostatics,  Hydraulics,  Pneumatics  (1851  I,  Mechanical 
Philosophy  (1853),  Electricity  for  Beginners  [1854),  Mag- 
netism  and  Electro-Dynamics  ( 185  1 |,  Light  and  Heat  i  1 80  1 1. 
Meckanu  s  and  the  Su  am-  Engine  I  I  855  i.  Philosophy  of  Edu- 
cation (1854  ;  3d  ed.  I860),  The  Little  Philosopher  (4  parts, 
1855-58),  and  other  educational  works. 

Tat'ham  (William),  l>.  at  Button,  England,  in  i::<:.>: 
emigrated  to  Virginia  in  L769,  and  entered  a  mercantile 
establishment  on  the  .hum's  River;  served  as  adjutant- 
general  of  militia  against  the  Indians,  and  wrote  biograph- 
ical sketches  of  some  of  their  principal  warriors;  served 
during  the  Revolution  as  colonel  in  the  Virginia  cavalry, 
and  was  one  of  the  party  who  stormed  the  redoubt  at  York- 
town  Oct.  14,  1781  :  and  in  1780,  in  connection  with  Col. 
John  Todd,  compiled  the  first  trustworthy  account  of  the 
Western  territory.  He  afterward  studied  law,  was  admitted 
to  the  bar  in  1781,  and  two  years  after  established  himself 
at  Lumbarton,  N.  0.,  and  in  1787  was  elected  to  the  legis- 
lature of  North  Carolina.  He  visited  England  in  1789,  and 
again  in  1708,  and  in  1801  became  superintendent  of  the 
London  docks.  Returning  to  Virginia  in  1805,  ho  became 
a  military  storekeeper  in  the  U.  S.  service.  In  his  old  age 
he  was  reduced  to  penury,  and  on  the  anniversary  of  Wash- 
ington's birthday,  Feb.  T2,  1819,  after  indulging  in  festivi- 
ties at  the  Richmond  arsenal,  in  which  he  was  employed, 
he  flung  himself  before  the  mouth  of  a  cannon  just  as  it 
was  tired  off,  and  was  instantly  killed.  Among  his  publi- 
cations are — Memorial  on  the  Civil  and  Military  Government 
of  the.  Tennessee  Colony,  Analysis  of  the  State  of  Virginia 
(1704).  Plan  for  insulating  the  Metropolis  in/  Means  of  a 
Navigable  Canal  and  Remarks  on  Inland  Canals  (1708), 
Political  Economy  of  fnininl  Navigation  (1799),  Communi- 
cations on  the  Agriculture  and  Commerce  of  the  United 
States  (1800),  and  History  and  Practical  Essay  on  the  Cul- 
ture 'in-/  Commerce  of  Tobacco  (1800),  the  last  five  published 
in  London. 

Tatia'nus,  b.  about  130  a.  n.  in  Syria  or  Assyria; 
studied  philosophy  and  rhetoric  ;  went  to  Rome  about  102  ; 
enjoyed  the  friendship  of  Justin  Martyr:  was  converted  by 
him  to  Christianity,  anil  wrote  one  of  the  earliest  apologies 
for  Christianity  against  the  pagan  philosophers,  Oratio  ad 
Crascos,  which  is  still  extant,  edited  by  Worth  (Oxford, 
1700).  After  the  death  of  Justin  (166),  Tatian  returned  to 
the  East,  adopted  very  strange,  heterodox  ideas,  and  formed 
a  sect  which  attracted  considerable  attention.  The  dog- 
matical views  of  Tatian  he  had  borrowed  from  various  Bys- 
tems  of  gnosticism  ;  his  morality  was  asceticism.  He  for- 
bade marriage,  animal  food,  wine,  etc.;  in  the  celebration 
of  the  Eucharist  the  sect  used  water,  whence  they  were  often 
called  Hydroparastatai.  (Sec  Daniel,  Tatian  derApologet, 
Halle.  1837.) 

Tatler.    See  Addison  and  Stkble. 

Tat'nall, county  of  S.  E.  Georgia,  lying  between  Alta- 
maha  and  Oannouebee  rivers,  and  intersected  by  the  Great 
Ohoopee  j  surface  level,  soil  poor  and  sandy.  Staples,  live- 
stock, wool.  Indian  corn,  oats,  sweet  potatoes,  and  a  little 
cotton.  Cup.  Iteidsvillo.  Area,  about  1200  sip  m.  P. 
4  sou. 

Tatnall  (JosiAH),  b.  at  Bonaventura,  near  Savannah, 
(!a.,  in  1762;  was  sent  to  school  at  Nassau,  island  of  New 
Providence,  but  ran  away  from  it;  in  1782,  at  the  age  of 
eighteen,  joined  the  army  of  (Jen.  Wayne  at  Ebenezer,  Ga. ; 
was  made  colonel  in  1793  and  brigadier-general  in  1800; 
took  an  active  part  in  the  military  affairs  of  the  State,  and 
was  several  times  elected  to  the  legislature;  was  C  S.  Sen- 
ator from  Georgia  1796—99,  and  governor  of  the  State  1801 
-02.     1).  at  Nassau,  New  Providence,  June  6,  1803. 

Tatnall  (Josiah,  Jr.),  son  of  Josiah,  b.  at  Bonaventura, 
Ga.,  Nov.,  1700;  entered  the  navy;  served  under  Decatur 
against  the  Algerines;  commanded  a  gunboat  in  the  expe- 
dition against  the  West  Indian  pirates  ;  was  made  com- 
mander in  1 838,  and  stationed  at  the  navy-yard  at  Charles- 
town,  Mass.;  in  the  Mexican  war  participated  in  the  at- 
tacks on  Tampioo,  Panuco,  and  Vers  Cruz;  in  1850  was 
promote.!  captain,  and  in   1856   was   Bent  as    flag  officer  of 

the  East  India  squadron;  in  1859  aided  the  British  in  the 

capture  of  the  lViho  forts,  near  Canton.  China;  in  L860 
brought  the  Japanese  ambassadors  to  the  0-  S.  J  Was  sta- 
tioned at  Baokett's  Harbor,  X.  V..  in  L861,  when  Georgia 
seceded;  entered  the  Confederate  sen  ice  ;  was  subsequently 

commander  of  the  iron-Had  Virginia  ;  alter  the  close  of  the 

war  resided  in  Nova  Scotia  for  several  years,  when  ho  re 
turner]  to  Savannah,  where  he  was  elected  harbor-master. 
D.  at  Savannah  June  15,  L871. 

Ta'tonN,  tp„  Columbus  oo.,  X.  0.     P.  879. 

Tat'ta,  town  of  Sinde,  Hindostan,  En  the  delta  of  the 
Indus,  in  lat.  24°  10'  X..  Ion.  68°  K.,  has  some  manufac 

tares  of  Bilk    and   OOtton,  and   one   noteworthv    building,  a 
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mosque  of  brick,  but  else  it  is  a  miserable  place,  surrounded 
by  ruins  of  its  former  splendor.     1*.  estimated  at  10,000. 

Tat'tam  (Henry1),  D.  !>.,  LL.D.,  F.  H.  S..  b.  in  Ireland 
Dec.  28,  1788;  educated  at  Trinity  College.  Dublin,  and  at 
the  universities  of  (Uittingen  and  Ley  den.  where  lie  received 
his  doctorate  respectively  in  laws,  theology,  and  philosophy; 
took  orders  in  the  Church  of  England;  was  rector  of  St, 
Cuthbert's,  Bedford,  L818-45,  also  rector  of  Great  Wool- 
stone,  Bucks,  during  a  portion  of  that  time;  became  arch- 
deacon of  Bedford  L845,  and  rector  of  Stamford  Rivers, 
Essex,  is  in.  and  was  afterward  a  chaplain  in  ordinary  to 
the  queen.  D.  at  Stamford  Rivers  Jan.  8,  1868.  During 
his  travels  in  the  Kast,  early  in  the  century,  Dr.  Tattam 
laid  the  foundation  of  an  intimate  knowledge  of  Oriental 
languages,  concerning  one  of  which,  the  Coptic,  he  became 
the  chief  modern  authority,  lie  disco \  ered  at  the  com  ent 
of  Xitria  in  the  X.  \\\  desert  of  Egypt, and  secured  for  the 
British  Museum,  a  splendid  collection  of  ancient  Syriac 
MSS.,  which  now  constitutes  the  basis  of  recent  researches 
in  that  language.  Author  of  A  Compendious  Grammar  of 
ih<  Egyptian  Language,  etc.  ( I  828  ),  Lexicon  sSSgyptiaco- 
Latinum  cj-  veteribus  Lingvse  JEgyptiacte  Monwnentisf  etc. 
(Oxford,  1835),  Vuodecdm  Prophetarum  Minorum  Librostin 
Lingua  jEgyptiaca,  vulgo  *  'optica  ecu  Memphitica  Latine, 
iff.  (  is;j>u).  Tin-  Ancient  Coptic  Version  of  the  Book  of 
J<,i>  the  Just,  translated  into  English  and  edited  i  Is  17 1, 
The  Apostolical  Constitutions  iii  Coptic,  with  on  English 
Translation  (1849),  Prophetse  Majores  in  Dialecto  Lingua 
JSgyptiacm  (Oxford,  2  vols.,  1852),  and  several  charges  and 
theological  treatises.  Among  the  Syriac  .MSS.  secured  by 
him  were  the  Ecclesiastical  History  of  John,  Bishop  of 
Ephesus  (Oxford,  1853),  and  the  Epistles  of  Ignatius  |  L845), 
both  edited  in  the  Syriac  text  by  Dr.  William  Cureton,  and 
the  former  translated  into  English  by  Dr.  R.  Payne  Smith 
(I860). 

Tat'tler,  a  name  applied  to  numerous  birds  of  the 
snipe  family.  At  least,  as  the  terms  are  practically  em- 
ployed, there  is  no  valid  distinction  between  the  tattlers 
and  the  sandpipers,  many  birds  being  by  some  writers 
called  by  the  one  or  the  other  name  at  random.  The  tat- 
tlers are  of  several  genera  and  many  species.  Some  of 
them  are  very  line  game-birds. 

Tauch'iiitz  (Karl  Christoph  Traitott),  b.  at  Gross- 
pardau,  near  Grimma,  Saxony,  Oct.  29,  1761  ;  learned  the 
printing  trade  at  Leipsie  :  worked  for  some  time  in  t'nger's 
establishment  in  Berlin,  and  opened  in  1796  a  printing- 
house  in  Leipsie,  to  which  was  added  in  1798  a  bookstore, 
in  1800  a  type-foundry,  and  in  1816  the  first  stereotype- 
foundry  in  Germany.  From  his  establishment,  which  soon 
grew  ami  became  one  of  the  largest  of  the  kind  in  Ger- 
many, issued  those  celebrated  editions  of  Greek  and  Latin 
authors  which  in  correctness,  convenience,  and  cheapness 
surpassed  all  other  editions  which  had  hitherto  appeared. 
— After  his  death  (Jan.  14,  1836)  his  son,  Earl  CHRISTIAN 
Phtlipp  T.u  niMTz,  b.  at  Leipsie  Mar.  I.  17'.'*.  continued 
the  business  until  1865,  « hen  on  his  retirement  it  was 
broken  up  or  went  into  other  hands. — His  cousin.  CHRIS- 
TIAN Bernhard  Tafchnitz,  b.  Aug.  25,  1816,  established 
a  publishing-house  in  Leipsie  in  ls;;7,  from  which  issued 
the  well -known  t  'olleetion  of  British  Authors,  of  which 
over  1000  vol.-.  have  been  published.  lie  was  made  a  baron 
in   I860. 

Tauism  and  Tauists.     See  Laou-Tsze,  by  C.  G.  Le- 

I.AMi,  A.  M. 

Taii'ler  (Johannes),  b.  at  Strasbourg  in  1200:  entered 
the  order  of  the  Dominicans  in  CHS,  and  studied  theology 
at  the  University  of  Paris.  The  scholastic  method,  how- 
ever, of  the  theology  of  that  time  did  not  satisfy  him:  ho 
felt  himself  drawn  toward  the  mystical  and  speculative 
writers  on  religion  and  philosophy  ;  and  this  tendency  was 
stiil  more  strengthened  within  him  after  his  return  t'i  Stras- 
bourg,  where  he  met  with  Meister  Eokart.     Eokart's  i 

theism,  however,  as  well  as  Suso's  scntimcntnlism,  remained 
foreign  to  him.  His  character  was  of  a  more  practical 
turn,  and    it    is   the    moral    bearing    of    the    religion-    ideas 

which  forma  t\\<-  essence  of  all  bis  writings.  With  the  ex- 
ception of  a  feu  excursions  to  Cologne,  Bale,  etc..  be  lived 

and  worked  in  Strasbourg  to  his  death,  .Tune  16,  1361,  en- 
joying 'be  reputation  of  being  the  greatest  preacher  of  his 
time,  and  setting  a  rare  example  of  Christian  courage, 
self-denial,  and  persistency  during  times  of  papal  ban,  of 
plague,  and  other  hardships,  1 1 i >  writings,  consisting  of 
sermons,  the  celebrated  work  on  Following  the  Lotcly  Life 
of  Christ,  etc..  were  first  collects  I  in  I  198.  A  translation 
into  new  High  (ierman  was  given  by  Schlosser (Frankfort, 
1826).  (See  Schmidt,  Johannes  Tnult  v  vow  Stra*burg 
(Hamburg,  1841),  and  Miss  Winkworth,  Life  and  Times 
of  Tauter  iis;,7i,  containing  25  of  Ids  sermons;  American 
reprint.  (.-d.  by  K.  1>.  Hitohcook,  L858.) 


738 


TAUNTON— TAWING. 


Taun'ton,  an  old  but  well-built  town  of  England, 
county  of  Somerset,  on  the  Tone,  has  some  manufactures 
of  cotton  and  silk,  and  trade  in  agricultural  and  dairy 
produce.     P.  13,406. 

Taunton,  city,  port  of  entry,  and  cap.  of  Bristol  co., 
Ma  --..  incorporated  as  a  town  in  1639,  as  a  city  in  1864,  is 
situated  in  the  valley  of  Taunton  River,  and  is  distant  33 
miles  8.  from  Boston,  in  the  centre  of  a  prosperous  agri- 
cultural and  manufacturing  community.  Its  business  in- 
terests are  diversified.  Principal  manufactures,  locomo- 
tives cotton  machinery,  nails  and  tacks,  stoves  and  hollow- 
vrare,  copper,  yellow  metal,  cotton  cloth,  cutlery,  crucibles, 
st  ive-Hmngs,  fire-brick,  silver  and  britannia  ware,  cotton 
yarns,  maoninists'  tools,  steam-engines,  oilcloth,  and  brick. 
The  city  has  3  national  banks,  2  savings  banks,  public 
library,  paid  fire  department,  fire-alarm  telegraph,  1  daily 
and  2  weekly  papers,  and  a  system  of  waterworks  in  pro- 
cess of  completion.  It  is  the  centre  of  a  system  of  rail- 
roads connecting  it  with  Boston,  New  York,  Providence, 
and  the  East  and  West,  and  carries  on  an  extensive  trade 
in  coal  and  grain  with  the  interior.  The  Bristol  County 
Agricultural  Society  possesses  a  fine  estate  in  the  centre  of 
the  city,  which  is  annually  the  scene  of  a  most  successful 
agricultural  and  mechanical  exhibition.  The  charitable 
institutions  are  a  home  of  aged  ladies,  and  a  city  mission 
with  commodious  chapel.  Within  the  city  limits  there  arc 
21)  incorporated  companies,  doing  business  with  an  aggre- 
gate capital  of  $2,675,000,  besides  a  large  number  of  unin- 
corporated manufactories.  There  are  19  churches,  a  system 
of  public  schools,  and  an  incorporated  academy  maintained 
by  a  fund.  Valuation  of  city,  §18,000.000.  P.  18,629. 
Wm.  Reed,  Jr.,  Ed.  "Daily  Gazette." 

Taunton  River,  a  pleasant  navigable  stream,  is 
formed  by  the  union  of  Matfield  and  Winnetuxet  rivers 
near  Halifax,  Mass.  Passing  Taunton,  it  expands  into  a 
wide  estuary,  which  opens  into  Narragansett  Bay. 

Tau'rida,  government  of  Russia,  bordering  on  the 
Dnieper,  the  Black  Sea,  and  the  Sea  of  Azof,  comprises  an 
area  of  25,856  sq.  m.,  with  658,549  inhabitants,  and  con- 
sists of  the  peninsula  of  the  Crimea  (which  see)  and  some 
extensive  districts  of  the  mainland.  The  north-western 
part  of  the  Crimea  and  the  mainland  are  desert  steppes  in- 
terspersed with  salt  lakes;  they  are  inhabited  by  Tartars, 
who  contrive  to  feed  large  herds  of  cattle  and  sheep  on  the 
steppes  and  cultivate  some  millet.  The  south-eastern  part 
of  the  Crimea  is  beautiful,  resembling  Italy,  producing 
olives,  wine,  etc.,  and  inhabited  by  Russians,  Greeks,  and 
Jews. 

Tau'rine  [Lat.  taunts,  "bull"],  a  neutral  organic  com- 
pound, occurs  in  the  bile  of  the  ox  and  other  animals,  in 
which  it  is  formed  by  the  action  of  acids  and  alkalies  upon 
taurochloric  acid;  it  is  also  contained  in  certain  mollusks. 
Upon  treating  ox-bile  with  hydrochloric  acid,  filtering  the 
liquid,  and  evaporating  the  filtrate,  it  is  obtained  in  crys- 
tals mixed  with  sodium  chloride,  from  which  it  is  separated 
by  crystallization.  Taurine  has  been  looked  upon  as  an 
amide  of  isetbionic  acid,  from  which  it  can  be  artificially 
formed  by  heating  the  amnionic  salt : 

Amnionic  Isethionate.  Taurine. 

H4NC2H5SO«  -  H,0  =  C2HTN0sS. 

The  composition  of  taurin 
and  transparent  monoclin 
water,  especially  when  hot, 
in  alcohol.  It  is  isomeric 
monia.  Although  taurine 
sulphur,  it  is  a  remarkably 
tion  of  nitrous  acid  it  is 
nitrogen  being  evolved: 


e  is  C2H7NO3S ;  it  forms  large 

ic  crystals,  which  dissolve  in 
but  which  are  nearly  insoluble 
with  sulphite  of  aldehyde-am- 

contains  about  25  per  cent,  of 
stable  compound.     By  the  ac- 

converted  into  isetbionic  acid, 


Taurine.  Isetbionic  acid. 

C,Ii7N03S  +  HN02  =  H.C2H5SO4  +  H20  +  2N. 

J.  P.  Battershall. 

Tauromcninm.     See  Taormina. 

Tau'rus  [Lat.,  "bull"],  a  constellation,  one  of  the 
twelve  signs  of  the  Zodiac,  occupying  the  region  corre- 
sponding to  the  sign  Gemini,  and  chronologically  to  the 
month  Apr.  20-May  21.  It  includes  the  remarkable  groups 
of  stars  the  Pleiades  and  Hyades,  and  is  rich  in  telescopic 
stars.     (See  Zodiac.) 

Taurus,  the  name  of  a  range  of  mountains  in  Asia 
Minor,  stretching  in  an  E.  to  W.  direction  from  the  Eu- 
phrates to  the  Gulf  of  Adalia.  By  the  Alma-Dagh  it  com- 
municates with  the  Lebanon  Mountains  in  Syria,  and  by 
one  branch  of  the  Anti-Taurus  with  the  Caucasian  Moun- 
tains It  rises  in  terraces  from  the  Mediterranean  to  a 
height  of  10,000  feet,  and  encloses  between  itself  and  Anti- 
Taurus  an  elevated  plain,  arid,  dotted  with  salt  lakes,  and 
evincing  the  same  character  as  the  plateaus  of  Central 
Asia. 


Tauss,  town  of  Bohemia,  has  breweries,  distilleries, 
tanneries,  and  manufactures  of  cotton  and  linen  fabrics. 
P.  7382. 

Tautog',  a  corruption  of  the  aboriginal  name  ( Tautoya 
onitis  or  nigra),  a  well-known  fish  of  the  eastern  American 
coast,  of  considerable  economical  importance.  It  belongs 
to  the  family  Labrida?  and  sub-family  Labrina?,  and  is  re- 
lated to  the  wrasses  of  Europe,  but  is  the  only  member  of 
its  genus.  It  is  an  oblong  fish,  with  small  smooth  scales; 
the  opercular  bones  scaleless,  and  the  checks  with  few, 
distant,  and  imbedded  scales;  the  teeth  on  the  jaws  conical 
and  in  two  rows,  and  none  behind  developed  as  canines  ; 
the  dorsal  spines  numerous  (17),  and  only  three  anal 
spines  ;  tho  rays  are  D.  xvii.-lO,  A.  iii.-8  ;  the  color  in  the 
adult  is  sometimes  an  almost  uniform  black,  but  generally 
more  or  less  blotched,  and  in  the  young  banded  and  other- 
wise decorated.  It  is  common  on  the  Atlantic  coast  from 
Massachusetts  to  Carolina,  and  rarer  farther  northward 
and  southward.  Its  average  weight  is  not  over  two  pounds, 
but  it  frequently  weighs  nine  or  ten  pounds,  and  an  excep- 
tionally large  one  of  twenty-two  pounds  has  been  noticed. 
It  makes  its  appearance  in  large  numbers  and  in  shallow 
waters  on  the  New  England  and  New  York  coasts  between 
the  months  of  April  and  November,  and  is  most  abundant 
in  May  and  October.  It  is  then,  on  some  parts  of  the 
coast,  the  most  abundant  of  the  larger  fishes,  and  is  a 
staple  market-fish,  and  sells  for  about  twelve  to  fifteen  cents 
a  pound.  It  spawns  in  May  or  June.  When  it  first  makes 
its  appearance  in  shallow  water,  it  refuses  the  hook,  but 
soon  takes  it  readily,  and  is  one  of  the  most  frequently 
caught  of  the  salt-water  fishes.  It  prefers  rocky  places 
and  slight  currents.  It  keeps  near  the  bottom,  and  preys 
upon  crustaceans  and  mollusks.  In  the  spawning  season, 
which  takes  place  in  June,  it  seeks  weedy  places  and  where 
eel-grass  grows,  and  therein  deposits  its  eggs. 

Theodore  Gill. 

Tavern.  See  Hotel,  by  C.  G.  Leland,  A.  M. :  Hotels 
in  America,  by  L.  P.  Brockett,  A.  M.,  M.  D.;  and  Inn- 
keepers, by  Prof.  J.  N.  Pomeroy,  LL.D. 

Tav'ern,  tp.,  Pulaski  co.,  Mo.     P.  796. 

Tavernier'  (Jean  Baptiste),  b.  at  Paris  in  1605;  un- 
dertook while  still  a  very  young  man  extensive  journeys  in 
the  Low  Countries,  Germany,  Hungary,  and  Italy,  and 
made  from  1630  to  1633  his  first  great  journey  to  the  East 
— from  Constantinople,  through  Erzeroom.  Tabreez,  Ispa- 
han, Bagdad,  and  Aleppo,  to  Rome.  Subsequently,  from 
1638  to  1669,  he  made  five  more  voyages  to  the  East, 
through  Asia  Minor  and  Persia  to  Hindostan,  and  as  far 
as  Batavia.  He  possessed  great  skill  in  valuing  precious 
stones,  and  by  trading  in  jewelry  he  amassed  a  great  for- 
tune. He  also  promoted  French  commerce  in  the  East  In- 
dies in  various  ways,  and  on  his  return  from  his  last  voy- 
age Louis  XIV.  made  him  a  baron.  His  fortune,  however, 
he  lost,  and,  being  a  Protestant,  was  compelled  to  seek  ref- 
uge in  Switzerland  after  the  Revocation  of  the  Edict  of 
Nantes.  He  afterward  went  to  Berlin,  and  was  made  di- 
rector of  an  East  Indian  company  which  the  elector  of 
Brandenburg  was  founding.  On  a  seventh  journey  to  the 
East  he  d.  at  Moscow  in  July,  1689.  A  report  of  his  first 
six  voyages  was  edited  by  Chappuzeau  (2  vols.,  1676-77), 
and  a  third  by  La  Chapelle  (1679),  under  the  title  Les  Six 
Voyages  dc  J.  B.  Taecrniei'. 

Tavi'ra,  town  of  Portugal,  province  of  Algarve,  at  the 

mouth  of  the  Sequa,  is  well  built  and  handsome,  and  car- 
ries on  a  general  trade  and  considerable  fisheries.     P.  9000. 

Tav'istock,  town  of  England,  in  Devonshire,  on  the 
Tavy,  has  some  few  manufactures  of  serges  and  coarse 
linens,  and  7720  inhabitants,  mostly  engaged  in  agriculture. 

Tavoy',  town  of  British  Burmah,  capital  of  a  province 
of  the  same  name,  at  the  mouth  of  the  river  Tavoy,  in  lat. 
14°  7'  N.,  on  the  Tenasserim  coast,  Farther  India.  It  is 
described  as  a  neat  and  handsome  town,  of  a  thoroughly 
Indian  character,  built  of  bamboo  and  on  piles,  half  con- 
cealed by  luxuriant  orchards  and  fruit-gardens,  and  stand- 
ing in  the  centre  of  rich  ricefields,  that  fill  the  air  with  ma- 
laria, which,  after  emaciating  pe  >ple  by  intermittent  fever, 
kills  them  by  dysentery.  The  population  of  the  whole 
province  is  54,074  ;  that  of  the  town  is  unknown. 

Tawas,  tp.,  Iosco  co.,  Mich.     P.  1381. 

Tawas  City,  p. -v.,  Tawas  tp.,  cap.  of  Iosco  co.,  Mich., 
on  Tawas  Bay,  65  miles  N.  E.  of  Bay  City,  has  2  churches, 
a  graded  school,  a  fine  court-house,  1  newspaper,  4  hotels, 
and  several  mills.  Principal  business,  manufacturing  and 
shipping  lumber.  Rich  deposits  of  salt  exist,  and  it  has 
one  of  the  finest  natural  harbors  on  the  chain  of  lakes.  P. 
about  1000.  H.  E.  Hoard,  Ed.  "  Iosco  Co.  Gazette." 

Tawing  and  Tanning.  See  Leather,  by  Prof.  C. 
F.  Chandler,  Ph.  D.,  M.  D.,  LL.D. 
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Tax'ation  [Lat.  taxatin,  from  taxare,  to  "rate,"  to 
"value,"  to  ''estimate"],  the  means  employed  to  gather 
from  a  people  the  contributions  needed  for  the  purposes  of 
its  government.  The  prosperous  industry  through  which 
men  acquire  wealth,  and  the  well-ordered  condition  of  so- 
ciety by  which  men  are  made  seouro  in  the  possession  and 
happy  in  the  enjoyment  of  wealth,  depend  on  good  govern- 
ment efficiently  administered.  Every  individual  of  the 
state  has  therefore  an  interest  with  regard  to  his  own  well- 
being  in  the  maintenance  of  government,  and  it  is  wise  and 
right  that  he  contribute  a  portion  of  his  wealth  to  its  sup- 
port. Since  the  government,  as  an  agency  for  promoting 
the  general  good,  represents  a  common  public  interest, 
superior  to  any  private  interest,  its  claim  very  properly 
takes  precedence  of  all  others,  and  in  a  sense  it  has  a  first 
lien  on  the  entire  wealth  of  the  nation.  The  rightfulness 
of  taxation  in  the  abstract  stands  thus  on  incontestable 
principles  of  sound  economy  and  of  essential  justice.  In 
despotic  governments  the  will  of  the  ruler  determines  arbi- 
trarily both  the  methods  and  the  measure  of  taxation.  The 
people's  wealth  is  consequently  exposed  to  the  unrestricted 
plunder  of  an  army  of  tax-gatherers,  and  great  inequality 
and  oppression  prevail.  It  is  a  fundamental  principle  of 
free  government,  however,  that  taxes  shall  be  imposed  by 
representatives  of  the  people  alone,  through  proportional 
and  reasonable  assessments  on  all  estates,  and  shall  be  col- 
lected through  uniform  and  responsible  agencies,  acting 
under  defined  powers  and  direct  accountability. 

To  devise  and  carry  out  an  equitable  system  of  taxation 
is  one  of  the  profoundest  problems  of  political  economy.   A 

{lerfcct  result  has  never  yet  been  attained.  Every  scheme 
litherto  proposed  involves  more  or  less  of  injustice,  or  gives 
place  to  evasions  and  frauds  which  render  it  in  application 
unequal.  Hence  there  is  found  to  be  an  advantage  in  com- 
bining different  systems,  so  that  the  defects  of  one  shall  be 
balanced  by  the  defects  of  another,  while  the  advantages 
of  all  are  secured.  In  studying  the  problem,  taxation 
should  be  regarded  with  respect  simply  to  its  one  object — 
viz.  the  raising  of  a  revenue  for  the  state.  Whether  or  not 
it  can  be  wisely  employed,  also,  as  a  means  of  protecting 
and  encouraging  particular  industries  or  of  regulating  ex- 
travagant expenditures  are  distinct  and  independent  ques- 
tions. (See  Free  Trade,  Protection,  and  Sumptuary 
Laws.)  The  one  thing  to  be  aimed  at  is  to  make  the  bur- 
dens laid  on  the  people  as  light  and  equable  as  possible, 
consistently  with  providing  means  ample  for  the  support  of 
the  government.  This  involves  two  things:  (1)  fair  and 
Impartial  assessments;  (2)  efficient  and  economical  col- 
lection. 

Adam  Smith  laid  down  the  four  following  maxims  with 
regard  to  taxes  in  general :  "  (1)  The  subjects  of  every  state 
ought  to  contribute  toward  the  support  of  the  government 
as  nearly  as  possible  in  proportion  to  their  respective  abil- 
ities:  that  is.  in  proportion  to  the  revenue  which  they  re- 
spectively enjoy  under  the  protection  of  the  state.  (2) 
The  tux  which  each  individual  is  bound  to  pay  ought  to  bep 
certain,  and  not  arbitrary.  The  time  of  payment,  the  man- 
ner of  payment,  the  quantity  to  be  paid,  ought  all  to  be 
clear  and  plain  to  the  contributor  and  to  every  other  per- 
son. (3)  Every  tax  ought  to  be  levied  at  the  time  or  in  the 
manner  in  which  it  is  most  likely  to  be  convenient  for  the 
contributor  to  pay  it.  (4)  Every  tax  ought  to  be  so  con- 
trive! as  both  to  take  out,  and  to  keep  out,  of  the  pockets 
of  the  people  as  little  as  possible  over  and  above  what  it 
bring-  into  the  public  treasury  of  the  state."  It  may  be 
questioned  whether  it  is  true,  as  seems  to  be  implied  in  tho 
first  maxim,  that  the  abilities  of  different  individuals  are 
measured  in  due  proportion  by  their  respective  actual  rev- 
enues or  incomes.  It  is  obvious  that  the  abilities  of  one 
whose  income  is  $500,  and  of  another  whose  income  is 
(50,000  per  year,  to  pay  a  tax  of  2  percent,  on  their  respect- 
ive revenues,  arc  not  equal.  Hence  the  need  of  some  fur- 
ther discrimination  in  estimating  abilities.  With  this  quail 
fieation,  these  maxima  of  Mr.  Smith  are  believed  to  embody 
principles  of  equity,  and  have  met  with  general  approval 
as  furnishing  a  test  to  which  various  schemes  of  taxation 
may  bo  referred. 

Tho  terms  dirrrt  ami  indirect  are  used  to  distinguish  two 
prominent  methods  of  taxation.  According  to  .1.  S.  Mill, 
"a  direct  tax  is  one  which  is  demanded  from  the  very  per- 
sons who  it  is  intended  or  desired  should  pay  it.    Indirect 

taxes  are  those  which  arc  demanded  from  one  person  in 
the  expectation  and  intention  thai  he  ball  indemnity  him- 
self at  the  expense  of  another."    A  poll-tax.  a  tax  on  land. 

and.  strictly  speaking,  mi  in ae-tax,  arc  example-  of  direct 

taxes;  though,  according  to  the  interpretation  adopted  by. 
Congress,  an  inooms  t;ix  i-  not  a  direot  tax  in  the  -en-.-  of 
the  term  vised  in  the  I-.  S.  Constitution  with  reepool  i"  the 
apportionment  of  direct  taxes  among  tin-  State-.  Duties 
laid  on  imports  and  excises  on  article-  of  home  manufac- 
ture aro  examples  of  Indireol  taxation,  the  importer  or 


manufacturer  who  pays  the  tax  adding  the  amount  of  the 
tax  to  the  price  of  the  goods,  to  be  ultimately  paid  by  the 
consumers.  Direct  taxation,  with  fair  assessments  and 
honest  returns  of  property,  may  be  most  fully  conformed 
to  tho  equitable  principles  embodied  in  the  maxims  just 
stated.  But  if  applied  to  all  kinds  of  property,  it  involves 
much  labor  anil  expense  in  collection,  and  is  apt  to  prompt 
concealment  and  evasion,  and  to  provoke  dissatisfaction 
and  complaint  on  the  part  of  tax-payers,  because  they 
know  precisely  when  anil  how  much  they  have  to  pay.  In- 
direct taxes,  on  the  other  hand,  are  more  cheerfully  sub- 
mitted to,  and  moro  easily  collected,  because  laid  on  the 
goods  at  the  port  of  entry  or  at  the  manufactory,  and  no 
one  thinks  of  the  tax  he  pays  when  he  buys  the  goods. 
But  under  this  method  the  burden  is  imposed  very  un- 
equally, each  one's  proportion  being  determined  not  at  all 
by  his  ability,  but  by  his  necessities.  So,  often,  a  poor  man 
with  a  large 'family  to  provide  for  actually  contributes  more 
for  the  support  of  the  government  than  his  neighbor  with 
ten  times  his  wealth  and  ability.  It  i6  only  a  partial  relief 
to  this  inequality  which  is  gained  by  a  discrimination  that 
lays  heavier  duties  and  excises  on  luxuries  than  on  neces- 
sities ;  for  the  proportion  which  each  bears  of  the  burden 
is  still  determined  not  by  his  ability,  but  by  what  he  con- 
sumes. In  most  countries  it  is  now  adopted  as  a  rule  of 
indirect  taxation  that  those  commodities,  such  as  intoxi- 
cating liquors,  the  consumption  of  which  is  regarded  as 
injurious,  shall  be  most  heavily  taxed.  Actual  experience 
has  shown  that  the  consumption  of  such  articles  is  not  ma- 
terially diminished  by  the  tax.  But  when  the  tax  is  so 
high  as  to  raise  the  price  of  an  article  considerably  above 
tho  cost  of  production,  the  temptation  to  smuggling  and 
illicit  manufacture  is  very  great,  the  expense  of  maintain- 
ing the  law  and  collecting  the  tax  is  immensely  increased, 
and  corruption  more  or  less  on  the  part  of  revenue  officers 
is  almost  inevitable. 

In  the  U.  S.  there  are  two  general  systems  of  taxation  : 
(1)  That  instituted  by  the  national  government;  (2)  that 
instituted  by  the  State  governments,  including  all  local 
taxes  imposed  under  authority  of  the  State  by  counties, 
cities,  towns,  and  school  districts.  The  Constitution  au- 
thorizes the  Federal  government  to  impose  taxes  in  every 
form,  subject  only  to  the  qualification  that  direct  taxes 
must  be  apportioned  to  the  several  States  according  to  their 
respective  populations,  and  that  all  duties,  imposts,  and  ex- 
cises shall  be  uniform  throughout  the  U.  S.  It  expressly 
forbids  any  State  to  lay  any  imposts  or  duties  on  imports 
or  exports  except  for  executing  its  inspection  laws.  In  con- 
sequence of  these  constitutional  provisions,  the  taxes  laid 
by  tho  national  government  have  been  hitherto,  with  only 
slight  exceptions,  indirect,  while  the  State  governments  rely 
almost  exclusively  on  direct  taxes.  The  proceeds  of  duties 
on  imports  proved  sufficient  to  meet  the  needs  of  the  gen- 
eral government  for  the  most  part  until  the  recent  civil 
war.  Since  then  it  has  been  found  necessary  to  impose  ex- 
cises on  various  domestic  manufactures.  Duties  are  im- 
posed by  act  of  Congress  establishing  a  tariff — i.  c.  a  list 
of  articles  to  be  taxed — and  the  tax  is  collected  by  govern- 
ment officers  at  the  ports  of  entry  as  the  goods  come  into 
the  country,  before  they  pass  into  the  hands  of  the  im- 
porter or  consignee.  The  duties  are  cither  tpteific — i.e.  so 
much  per  pound,  yard,  etc. — or  ad  valorem — I.  e.  a  per- 
centage charged  on  the  value  of  the  goods  as  invoiced. 
The  tariff,  as  now  adjusted,  embraces  a  great  number  of 
articles,  and  both  kinds  of  duties,  specific  and  ad  valorem 
duties,  being  often  applied  to  tho  same  article.  Hence  the 
system  is  exceedingly  complicated  and  the  collections  ex- 
pensive. Excises  arc  imposed  by  act  of  Congress  on  cer- 
tain articles  specified,  and  are  collected  by  the  sale  of  stamps 
to  be  affixed  by  the  manufacturer  or  by  an  officer  of  gov- 
ernment before  tho  goods  are  thrown  upon  the  market. 
The  number  of  articles  thus  taxed  is  now  quite  small, 
liquors  and  tobacco  yielding  the  greatest  part  of  the  in- 
ternal revenue  from  this  source.  The  following  table  shows 
(tie  amount  and  distribution  of  taxes  collected  by  the  na- 
tional government  for  the  fiscal  year  ending  June  30,  1875  : 

Customs  duties $157,167,722.35 

Taxes  on  distilled  spirits $52,081,9111.12 

fermented  liquors !",144,m>4.4t 

tobacco 87,803,461.88 

banks  and  bankers 4,097,248.12 

Adhesive  stamps 6,567,229.85 

Pennlties,  etc 28l.lu7.fil 

BaCX  taxes  undei   repealed  laws 1,(180,111. 14 

Total  Internal  revenue it"  545,154.28 

Tax  on  circulation  and  deposits  of  national  hanks        7  268,879  16 

"      seal-skins ■'■  194.75 

Total  of  taxes 1275,298,750.49 

A  large  portion  of  the  revenue  of  the  British  govern- 
ment is  derived  from  excise-  and  stamps.  The  following 
tables,  showing  the  results  of  these  forms  of  taxation  in 
that  country,  arc  of  interest  in  this  connection  : 
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Statement  ihotving  in  terms  i  f  U.  S.  Money  the  Amount  of 
Revenue  collected    I  hi   (As   United  Kingdom 

during  the  year  <  tiding  Mar.  SI,  1875. 

Spirits $72^90,254.97 

Sail 87,699,510.21 

I  ...  i  ■  ■         17,031,562.58 

« r  receipts 5,410,905.62 

Total $132,632,233.38 

Stat*  rnt  ill  showing  the  Amount  of  Revenue  derived  from 
Stamps  in  the  Unitt  <i  A  ingdom  for  the  same  gear. 

Deeds  and  other  instruments 89,712,521.77 

Probates  of  wills 10,481,458.10 

i  ;ies  and  successions 16,547,924.94 

Marine  insurance 607,018.0] 

Hills  u  .  hankers'  notes,  etc 5,083,09 

Receipts  and  drafts 3,636,740.32 

Other  receipts r.,2r,i,s2V2ti 

Total £.-.i,:wo,r»23.ls 

Under  State  authority  all  taxes  are  direct,  laid  upon  per- 
sons by  poll-taxes  and  upon  property  by  assessment.  The 
poll-tax  is  ordinarily  a  small  amount  levied  upon  every 
male  inhabitant  who  has  reached  his  majority.  It  recog- 
nises the  protection  which  the  government  extends  to  the 
persons  as  well  as  to  the  property  of  its  citizens.  It  is 
made  in  theory  a  condition  of  the  electoral  franchise,  he 
who  pays  the  tax  and  votes  being  regarded  as  the  head  of 
a  family,  in  both  acts  representing  a  household.  It  is  ob- 
jected to  this  tax  that  to  collect  it  of  all  is  difficult  and 
expensive,  so  that  the  theory  is  not  carried  out:  and  further. 
that  it  is  unjust  to  give  to  those  who  pay  only  a  poll-tax. 
on  that  ground,  an  equal  and  direct  vote  respecting  public 
expenditures,  since  they  have  no  personal  interest  in  such 
expenditures,  except  it  may  be  the  hope  of  profitable  em- 
ployment. Many  of  the  States  lav  no  poll-tax.  The  method 
of  imposing  taxes  on  property  is  essentially  the  same  in  all 
tin-  States.  The  State  authority,  by  statute,  requires  the 
election  or  appointment  annually  of  assessors  in  every 
town  and  city,  who  make  a  valuation  of  all  property  which 
the  law  subjects  to  taxation.  Real  estate  and  such  articles 
as  are  open  to  their  inspection  are  estimated  by  the  asses- 
sors. Personal  property  is  returned  in  prepared  lists  by 
the  owners,  who  may  be  required  to  make  oath  to  the  truth- 
fulness ami  completeness  of  their  returns.  The  usage  of 
different  States  varies,  but  commonly  real  estate  is  set  down 
at  from  25  to  50  per  cent,  less  than  its  market-value.  Since 
assessors  in  different  places  may  adopt  different  standards 
of  valuation,  the  original  assessments  are,  in  most  of  the 
States,  referred  to  boards  of  equalization  appointed  for 
each  county,  and  their  judgment  is  subsequently  reviewed 
by  a  general  board  for  the  State.  Upon  the  basis  of  the 
valuation  of  property  so  determined,  the  taxes  to  be  raised 
for  the  purposes  of  the  State  are  apportioned  to  each  county, 
city,  or  town.  By  general  statute  or  by  special  city  char- 
ters each  county,  city,  town,  and  school  district  is  author- 
ized to  levy  taxes  for  local  purposes.  These  also  are  ap- 
portioned on  the  basis  of  the  State  valuation,  except  in 
ease  of  certain  improvements  in  cities,  such  as  opening, 
paving,  and  lighting  streets,  which  are  charged  upon  the 
adjoining  property  in  proportion  to  the  benefit  conferred. 
Generally,  all  of  these  taxes  for  the  State,  the  county,  the 
city,  the  town,  and  the  school  district  are  collected  in  each 
town  or  city  ward  by  one  collector  at  one  time,  he  being 
furnished  with  a  tax-list  covering  all.  If  other  means  fail, 
he  is  authorized  to  levy  upon  goods  to  secure  the  tax,  and 
according  to  forms  prescribed  by  law,  lands  may  be  sold  for 
delinquent  taxes,  the  title  thus  given  being  made  complete 
and  valid  after  a  certain  period  allowed  the  original  owner 
for  redemption.     (See  Tax  Salks.) 

This  direct  local  taxation  by  State  authority  has  been 
thin  far  adjusted  on  the  principle  generally  admitted,  that 
equitable  taxation  requires  that  property  of  every  kind 
shall  he  assessed.  In  actual  experience  it  is  found,  how- 
ever, that  property  in  the  form  of  real  estate  bears  by  far 
the  larger  share  of  the  burden.  Personal  property  can  be 
easily  concealed  or  moved  b]  those  who  wish  to  evade  their 
share  of  contributions  to  the  public  weal.  On  this  matter 
the  prevalent  moral  sentiment  is  b.w,  and  consciences  are 
weafe  to  resist  the  Btrong  temptation  to  make  false  state- 
ments, and  even  to  commit  perjury  when  detection  is 
almost  impossible.  The  difficulty  of  attaining  a  perfect 
result  is  aggravated  bj  tin-  complexity  of  our  government. 
Property,  such  as  railroad  and  hank  stocks,  being  within 
the  jurisdiction  of  one  State,  while  the  owner  resides  in 
another,  is  liable  to  assessment  in  both  States.  So.  too,  in 
the  case  of  evidences  of  debt,  such  ;i-  mortgages;  if  the 
real  estate  pledged  is  taxed  to  its  full  value,  and  the  mort- 
gage is  also  taxed  as  personal  property,  there  seems  to  be 
a  double  taxation,  since  there  is  in  reality  but  one  property, 
of  which  the  mortgagor  and  the  mortgagee  arc  joint  own- 
ers. These  and  other  like  consideration-  have  given  occa- 
sion  recently  to  much  earnest  discussion   on   the  part  of 


political  eennomists  and  financiers  respecting  the  accepted 
principles  ami  methods  of  taxation.  In  theory,  it  is  ad- 
mitted that  taxation  to  be  equitable  must  draw  in  due  pro- 
portion from  all  kinds  of  property,  but  the  attempt  fairly 
to  apply  the  theory  fails,  and  involves  such  manifest  and 
glaring  inequality  that  a  r\-y  is  raised  for  some  radical  re- 
form. This  is  not  the  place  to  enter  into  the  discussion 
of  the  questions  raised.  The  drift  of  thought  in  the  direc- 
tion of  change  is  indicated  by  the  proposition  to  abandon 
all  attempt  to  assess  personal  property,  urged  by  one  who 
has  given  much  study  to  the  subject,  thus  :  Pint.  "The 
assumption  that  it  is  necessary  to  assess  everything  in 
order  to  tax  equitably  involves  an  impossibility,  and  there- 
fore unavoidable  inefficiency,  injustice,  and  inequality  in 
administration.  Second.  As  popularly  used  in  respect  to 
matters  pertaining  to  taxation,  the  term  property  is  made 
to  apply  equally  to  entities  and  to  symbols  or  non-entities, 
which  in  itself  is  an  absurdity.  Finally.  The  outcome  of 
all  this  is  a  system  which  powerfully  contributes  to  anest 
and  binder  national  development,  to  corrupt  society,  and 
is  without  a  parallel  in  any  country  claiming  to  be  civil- 
ized." Another  says,  in  answer  to  the  question,  What 
should  be  taxed,  and  how  should  it  be  taxed  ?  "  Never  tax 
anything  that  would  lie  of  value  to  your  State  that  could 
or  would  run  away,  or  that  could  or  would  come  to  you." 
The  world  is  not  ready  to  accept  at  once  these  proposed 
innovations.  But  there  is  hope  that  from  the  interest  and 
attention  now  awakened  on  the  whole  subject,  and  from 
investigations  and  discussions  now  carried  on,  there  will 
come  action  intelligently  and  wisely  taken  to  correct  delects 
and  equalize  more  perfectly  the  public  burden. 

Questions  are  also  rife  respecting  taxing  the  property  of 
savings  banks  and  other  banking  institutions,  of  railroad 
corporations,  insurance  tympanies,  and  the  like.  These 
are  comparatively  new  problems,  the  wise  solution  of  which 
will  no  dmibt  be  reached  by  further  experience  and  discus- 
sion. Present  usage  varies  much  in  different  States.  (For 
the  particular  presentation  of  certain  other  methods  of 
taxation  see  Imom b-Tax.  Lickksk  L a ws,  Sivckssion,  etc.) 
The  facility  with  which  a  considerable  revenue  may  be 
raised  by  a  very  slight  stamp-tax  laid  on  various  instru- 
ments and  forms  of  business,  such  as  bank  checks,  deeds, 
contracts,  etc.,  commends  that  method  for  a  wider  appli- 
cation than  is  given  it  in  our  country.  Such  a  tax,  once 
properly  instituted,  is  hardly  felt,  and  by  scarcely  any 
Other  method  is  a  more  just  and  equitable  distribution  of 
the  public  burden  secured.  It  touches  directly  the  wealth 
of  the  country  in  transition,  and  naturally  diffuses  itself 
through  the  whole  community. 

The  following  are  the  chief  exemptions  made  in  legisla- 
tion for  taxes:  (1)  Public  property  of  both  the  State  and 
the  nation,  including  public  lands,  custom-houses,  court- 
houses, public-school  buildings,  parks,  etc.;  (2)  the  prop- 
erty of  incorporated  institutions  of  learning  endowed  by 
private  bencfieeneo  ;  (?•)  houses  of  worship,  and  to  some  ex- 
tent other  church  property  ;  (4)  cemeteries  belonging  either 
to  towns  or  to  chartered  corporations  :  (5)  personal  property 
of  individuals,  so  far  as  to  cover  the  necessities  of  life. 
The  propriety  of  continuing  exemptions  in  the  second  and 
third  eases  named  is  now  much  questioned  and  discussed. 
In  favor  of  these  exemptions  it  is  urged  that  the  prime 
object  of  all  taxation  is  the  public  welfare,  and  that  edu- 
cational and  religious  institutions  are  most  intimately 
identified  with  the  public  welfare,  as  they  furnish  the 
foundation  of  national  prosperity  by  fostering  general  in- 
telligence, virtue,  and  godline-s :  furthermore,  that  the 
public  spirit  of  a  people  is  promoted  by  encouraging  vol- 
untary sacrifices  and  contributions  in  this  form  for  the 
public  good  :  that  these  agencies  bring  in  special  influences 
of  the  highest  importance  to  qualify  and  improve  all  that 
is  done  by  the  instrumentality  of  the  state  for  the  intel- 
lectual ami  moral  culture  of  its  people  :  ami  that  such  a 
favor,  granted  impartially  to  all  religious  denominations, 
precludes  the  support  of  the  state  to  anyone  order  or  class 
more  than  to  others,  and  holds  it  in  its  true  position  as  tho 
guardian  of  freedom  of  conscience  for  all.  while  it  recog- 
nizes, fosters,  and  protects  religion  in  all  legitimate  forms 
as  a  source  of  stability  and  purity  for  the  commonwealth. 
Great  benefits  arc  secured  at  the  least  possible  expense  by 
the  slight  increase  of  the  general  assessments  caused  by 
these  exemptions.  On  the  other  hand,  it  is  urged  that 
these  institutions  are  not  properly  agents  of  the  state,  nor 
controlled  by  the  state,  but  are  maintained  for  special  pri- 
vate ends  of  various  religions  corporations;  that  the  ex- 
emptions favor  a  portion  of  the  community  at  the  expense 
of  others  not  interested;  that  the  policy  involves  a  union 
of  Church  and  State  at  variance  with  the  fundamental 
principle  of  our  government;  and  that  it  involves  a  lia- 
bility to  the  accumulation  of  great  wealth,  to  be  held  in 
mortmain  oy  never-dying  corporations  independent  of  the 
state,  possibly  subject  to  foreign  control,  which  may  be 
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used  against  the  best  Interests  of  the  public.  The  agitation 
of  this  question  is  healthful,  as  it  calls  attention  to  real 
dangers.  It  will  no  doubt  lead  to  sumo  careful  qualifica- 
tions and  limitations  of  these  exemptions. 

(For  the  full  presentation  of  this  subject  of  taxation  in 
its  modern  phases  see  recent  works  on  political  economy, 
the  spe  ial  treatises  of  writers  in  England,  as  Leone  Leri, 
Sir  Morton  Peto,  R,  Dudley  Baxter;  of  American  writers, 
R.  S.  Blaekwell,  Francis  Hillard,  William  Endicott,  Enoch 
Ensley,  George  II.  Andrews,  David  A.  Wells;  the  reports 
of  commissioners  and  State  officers  in  Massachusetts,  Vir- 
ginia, Rhode  [aland,  New  York.  Delaware,  and  .Maine; 
and  for  tin-  a  dial  legislation  of  different  countries,  .1  rckivea 
dc  Droit  international  et  de  Legislation  comparie.) 

A.  h.  Chapin. 

Tax'idermy  [Gr.  rdfa,  "arrangement,"  and  sipfia, 
"skin"],  a  term  applied  to  the  art  of  preserving  and 
mounting  for  exhibition  skins  of  animals.  Before  the 
year  1828  taxidermy  was  probably  not  practised,  if  indeed 
it  was  known,  as  an  art  in  America.  In  that  year  an  Eng- 
lishman named  Scudder  established  a  museum  in  the  "Old 
Almshouse"  on  Chambers  street,  New  York,  where  ho  pre- 
pared in  t he  rude  manner  of  the  time  birds  and  quadrupeds. 
Charles  Waterton  did  much  to  elevate  taxidermy  to  a  high 
position,  and  through  the  genius  of  Titian  R.  Peale  the  art 
in  this  country  improved.  The  late  Jules  Verreaux  of  Paris 
brought  it  to  a  degree  of  perfection  that  fairly  rivals  some 
of  the  best  examples  of  the  higher  plastic  art.  Certain  ap- 
pliances are  used  that  give  expression  to  the  skins  of  quad- 
rupeds, and  if  tile  operator  have  the  artistic  faculty,  the 
result  is  quite  within  the  realms  of  art.  The  same  faculty 
produces  similar  results  with  the  feathered  kind.  The  skin 
is  drawn  over  a  form  which  is  moulded  to  counterfeit  nature 
as  closely  as  possible  :  the  material  is  not  so  tractable,  yet  it 
is  the  sculptor's  art  that  fulfils  the  highest  requirements  of 
taxidermy.  The  African  lion  and  the  long-tailed  slice])  in 
the  American  Museum  at  Central  Park,  work  of  the  lato 
Jules  Verreaux.  are  examples  of  the  highest  rank.  The 
late  I>r.  Kaup  of  Germany  attained  remarkable  skill  in 
expressing  action  and  the  characteristic  attitudes  of  birds, 
effecting  a  wonderful  similitude  to  the  living  in  the  act  of 
singing. 

Desirable  as  it  certainly  is  that  this  art  should  attain  all 
that  is  possible  in  the  artistic  or  aesthetic  sense,  much 
more  important  is  the  mode  of  preparation  of  the  skin. 
There  are  numerous  books  on  the  subject  published  both  in 
this  country  and  in  Europe;  the  scope  of  this  article  will 
not  allow  id'  a  detailed  account  of  the  processes ;  we  there- 
fore refer  the  reader  to  them.  The  Smithsonian  Institu- 
tion at  Washington  will  supply  a  concise  treatise  on  the 
Subject  which  has  been  prepared  for  use  in  the  field.  This 
includes  all  id'  the  various  manipulations  required  for  the 
preservation  of  birds'  eggs,  the  mounting  of  insects, curing 
of  alcoholic  specimens,  etc.,  as  well  as  directions  for  skin- 
ning and  mounting  birds  and  quadrupeds.  Swainson's 
"  Taxidermy  "in  1,  a  nl  tier's  Cithiiu  t  A'io- </<•/,. y,,Wm  is  regard- 
ed a-  g 1  authority.     The  Illinois  State  Natural  History 

Society  at  Blooming  ton  issued  an  illustrated  pamphlet  on 
the  BUOJecl  tor  private  use,  in  which  the  author.  Mr. 
Richard  II.  Holder,  gives  the  results  of  a  long  and  ripe 
experience,  rendered  additionally  valuable  from  association 
with  Audubon  and  Bell.  As  the  latter  is  by  far  the  best 
book  we  have  Been,  an  outline  is  here  presented. 

In  a  preliminary  chapter  OU  hunting  the   author   t m 

mends  wo.  6, 8,  and  LO  shot     For  humming-birds,  sifl  fi?o. 

Ill  through  a  common  meal-sieve;  a  few  charges  of  "dust 
shot  "  to  each  pound  may  be  obtained.  A  pair  of  short- 
bladed,  sharp-pointed  scissors;  a  large,  strong  pair;  a  pair 
ol  Spring  forceps;  and  a  pair  of  forceps  with  long  blades, 
— these  tools   arc  quite  necessary,     wire-cutters,  plyerB, 

needles,  and    sonic  other  items  will  be  readily  suggested  In 

an  ingenious  operator.    The  bird  or  quadruped  that  has 

been  killed  lor  mounting  should  immediately  I samined, 

and  all  shot  hole,;  a  in  t  na  t  nra  I  openings  plugged  securely 

with  cotton  to  prevent   the  blood    of   ejecta  from  soiling  the 

exterior.  In  the  Beld  cones  of  paper  are  serviceable  to 
keep  die  bird-  smooth  and  free  fro  in  injury  ;  place  the  bird 

head  downward  in  a  COne,  and  fold  the  loose  paper  iiealh 
over  the  tail.       Spei  omens  I  hat  require  elean-ini:  from   blood 

or  grease  maj  be  washed  in  soap  and  tepid  water;  plaster 
of  Paris  proves  exceedingly  valuable  then  to  absorb  the 
moisture;  it  may  be  used  in  large  quantities;  rub  it  nil 
repeatedly,  and  add  the  plaster  until  the  feathers  are  dry 
and  found  to  be  free  from   blood  or  grease.     The  whitest 

idumage  mai  be  made  entirely  clean  by  this  process, 
[aving  the  bird  in  hand,  you  separate  the  feathers  upon 

the    beit,     where     they     air     -pa  r.-rh      B01        thai      IS,    "ll     a 

line  parallel  with  the  breast  bone     while!   with  the  knife 

make  an  ini-bui,  just  through  ihc  tkitt  <ot/y,  from  the 
lower  end  of  the  brOafll  bone  to  I  be  \  ml.  Sprinkle  a  little 
plaster  upon  the  exposed  Surface  to  absorb  moisture.    Care- 


ful manipulation  with  the  forceps  and  fingers  will  suffice  to 
remove  the  skin  on  both  sides  as  low  down  as  convenient. 
Place  the  thumb  and  forefinger  of  your  right  hand  upon 
the  skin  over  the  breast,  press  downward,  and  you  will 
.expose  the  whole  breast  to  the  neck.  Now  insert  a  hook 
in  the  neck  near  the  body,  the  hook  being  Suspended  at>01  e. 
Take  hold  of  the  neck,  pull  upward,  at  the  same  time  forc- 
ing your  thumb  and  forefinger  under  the  neck,  bringing  it 
clear  of  the  skin  sufficiently  to  insert  your  scissors,  when 
you  sever  the  neck.  Lay  hold  at  the  wing,  pushing  down, 
at  the  same  time  opening  a  place  under  the  wing-bune  with 
your  fingers,  in  which  place  your  scissors  and  cut  off  at  the 
shoulder.  Having  cutoff  both  wings  in  this  manner,  you 
now  carefully  separate  the  skin  from  the  back,  using  great 
care  as  you  reach  the  loins,  as  here  it  adheres  so  closely 
that  it  is  easily  torn.  Now  take  the  leg  at  the  lower  joint 
with  the  left  hand,  and  with  the  thumb  and  forefinger  of 
the  right  on  either  side  of  the  thigh  press  down  the  skin  ; 
insert  the  scissors  at  the  joint,  and  sever.  Then  carefully 
force  down  the  skin  to  the  base  id'  the  tail,  ami  cut  off; 
remove  the  o^il-sac  and  flesh  adhering.  Next  strip  the  legs 
of  nil  fat  or  flesh;  take  the  wing-bone,  draw  out  to  the 
fore-arm,  and  with  your  fingers  force  the  skin  down  suffi- 
ciently tit  expose  the  flesh,  and  with  your  knife  remove  it. 
not  separating  the  shafts  of  the  feathers  from  the  bone.  In 
large  birds,  especially  geese,  hawks,  etc.,  the  wings  can  be 
more  easily  cleaned  from  the  outside;  making  an  mcisiOU 
the  whole  length  of  the  fore-arm  on  the  under  side,  --eparato 
the  skin  and  remove  the  flesh;  the  opening  need  not  be 
sewn  up.  The  neck  is  now  reached.  Take  hold  of  it  with 
your  left  hand,  and  with  the  right  strip  to  the  skull  ;  here, 
carefully  turning  the  skin,  you  reach  the  ears,  which  seize 
with  your  nails  and  tear  out;  then  force  down  the  skin, 
leaving  bare  the  vyi^  ;  insert  the  point  of  your  spring  for- 
ceps in  the  socket  and  work  around,  loosening  the  eye; 
then  lift  out  and  tear  loose  from  the  lids.  Next  with  "the 
knife  cut  loose  the  tongue,  and  separate  the  neck  at  the 
base  of  the  skull.  Nowr  with  scissors  cut  down  each  side 
of  the  jaw  and  through  into  the  skull,  removing  the  roof 
of  the  mouth  ami  exposing  the  brain,  which  may  bescooped 
out  with  the  forceps.  Apply  an  abundance  of  arsenic  to 
all  parts  of  the  skin,  especially  about  the  head  and  base  of 
the  tail;  then  fill  the  eye-sockets  with  cotton,  turn  back 
the  head,  being  careful  not  to  stretch  the  skin,  adjust  the 
leathers,  and  the  bird  is  ready  for  mounting  or  to  Stuff  as 
a  "skin"  for  the  cabinet.  Ducks,  geese,  cranes,  and  some 
others  have  such  large  heads  that  it  is  necessary  to  cut  the 
neck  a  little  to  let  the  parts  through;  this  incision  may 
be  neatly  sewn  before  mounting.  In  cases  where  the  skin 
is  much  loaded  with  fat,  plaster  of  Paris  should  be  used 
freely;  corn-meal  is  also  a  good  absorbent.  Before  the 
arsenic  is  applied,  the  skin  should  be  cleansed  completely 
of  fat,  and  all  extraneous  matter  removed  from  it.  Follow- 
ing the  above  directions,  one  may  prepare  skins  for  tho 
cabinet  or  for  exchange.  To  "set  up"  a  skin  requires 
some  mechanical  skill;  with  the  facilities  now  at  band. 
from  books  and  from  operators,  a  knowledge  of  tin-  art  may 

be  easily  attained.   For  scientific  purposes  each  bird  should 

be  mounted  on  a  separate  stand,  and  real  or  imitation  fo- 
liage and  moss  should  be  avoided. 

The  best  agent  for  preserving  the  skin  is  pure  pulverized 
arsenic;  it  is  not  always  found  in  drug-stores,  but  is  sold 
b\  the  reputable  wholesale  druggists  of  the  large  cities. 
This  is  important,  as  the  learner  will  lie  puzzled  to  choose 
from  a  number  of  preparations,  called  " arsenical  soaps," 
etc.  It  is  well  known  that  pure  arsenic,  in  powder,  is  a 
perfect  preservative,  and  is  the  most  convenient  form. 

To  preserve  fishes,  common  table-salt  is  found  the  best 
when  arsenic  is  not  at  hand  or  desirable.  Corrosive  sub- 
limate (bichloride  of  mercury),  in  solution,  is  used  by  ex- 
pert operators  on  the  fur  and  extremities  of  animal.-,  but. 
this  is  often  attended  by  a  chemical  action  that  is  ruinous 
to  the   specimen;    the    hleaehing  properties   of    the  chloride 

render  it  unsuitable  in  the  hands  of  the  learner,  A  strong 
solution  of  arsenic,  applied  freely  and  at  intervals  upon 

the  bill  and  lei:-:  of  lords,  or,  in  the  event  of  the  actual  pres- 
enoeof  insects,  on  the  fur  of  quadrupeds,  is  entirely  efficient 
Specimen-  of  large  quadrupeds  are  particularly  liable  to  the 
attacks  of  Anthrenue  and  Dermestes;  certain  parts  escape 

the  arsenic  dressing— the  1 fs,  around  the  horn-,  the  nose, 

and  the  thicker  part-  of  the  skin.  Very  successful  experi 
in' nl-  were  tried  at  the  American  Museum  to  resist  this 
evil.  lu  a  pailful  of  hot  water  dissolve  two  pounds  of  ear- 
bonate  of  potash  :  pure  pnlreri  zed  arsenic  maj  then  be  added 
as  long  as  the  liquid  remains  free  from  gcdimenl ;  that  amount 
of  hot  water  will  take  up  several  pounds  of  arsenic.  1 
sol  nt  ion  may  be  applied  ad  Hint  urn  to  the  entire  coat  of  the 
animal,  leaving  no  trace  of  the  mineral  in  sight 

.1 .    B.    Mi' 

Taxonomy*    SeeBoTANr,bj  Proi     UaGray,  M.D., 

1.1. .lb 


m 


TAX  SALES— TAYLOR. 


Tax  Sales.  This  term  denotes  the  public  official  sales 
of  lands  made  in  pursuance  of  law  for  the  non-payment 
of  the  taxes  which  have  been  laid  upon  them.  The  whole 
subject  is  regulated  by  statute,  and  forms  a  very  import- 
ant head  of  American  jurisprudence.  The  legislation  of  the 
r&riouE  States  differs  very  much  in  the  provisions  concern- 
ing the  assessment  of  luxes,  the  mode  of  selling  lands  when 
they  are  unpaid,  the  effects  of  such  sales,  and  the  right  of 
redemption  given  to  the  owners;  but  notwithstanding  this 
diversity,  certain  general  principles  have  been  settled  which 
apply  to  all  or  nearly  all  the  statutes  and  regulate  the  pro- 
ceedings thereon.  The  land  must  be  liable  for  the  tax,  it 
must  not  be  exempt,  and  the  tax  must  remain  unpaid  or 
undischarged.  Payment  or  even  tender  by  the  owner,  or 
by  any  other  person  whose  interests  in  the  land  would  be 
damnified,  destroys  the  right  to  sell.  In  order  that  a  sale 
may  bo  valid  all  the  statutory  requirements  which  prescribe 
the  prior  official  proceedings,  down  to  and  including  the 
sale  itself,  must  be  substantially  and  accurately  complied 
with.  This  is  the  fundamental  doctrine  established  in  all 
the  States,  although  there  is  a  considerable  difference  in 
the  means  and  methods  by  which  this  regularity  may  be 
judicially  determined  in  any  subsequent  controversy  be- 
tween the  purchaser  and  the  original  owner.  The  princi- 
ple thus  stated  applies  to  and  includes  all  the  preliminary 
steps,  whatever  they  may  be,  for  the  assessment  and  lay- 
ing the  tax,  the  preparation  of  the  assessment  roll,  and  its 
delivery  to  the  proper  officer  for  collection,  and  also  all  the 
subsequent  steps  connected  with  the  non-payment  of  the 
tax  and  the  proceedings  thereafter  preparatory  to  the  sale. 
The  sale  itself  must  be  properly  advertised  and  noticed, 
must  be  held  at  the  designated  time  and  place,  must  bo 
public,  and  must  be  conducted  in  all  respects  pursuant  to 
the  statutory  mandate.  The  land  having  been  sold  to  the 
highest  bidder  for  cash,  a  certificate  is  issued  to  him  in 
most  of  the  States  which  entitles  him  to  a  deed  at  the 
expiration  of  the  time  fixed  by  statute.  At  the  termina- 
tion of  this  period,  during  which  the  owner  is  generally 
permitted  to  redeem,  a  deed  is  executed  on  behalf  of  the 
State  which  recites  the  prior  proceedings  with  more  or 
less  fulness,  and  conveys,  or  purports  to  convey,  the  title 
to  the  purchaser.  There  is  a  marked  difference  in  the  leg- 
islation of  the  States  in  respect  to  the  effect  of  this  tax- 
deed.  At  the  common  law  the  burden  of  proof  lies  wholly 
upon  the  purchaser,  and  he  must  show  by  affirmative  evi- 
dence that  all  the  prior  steps  necessary  to  the  validity  of 
his  title  were  regularly  taken.  A  class  of  statutes  have 
modified  this  common-law  doctrine,  and  made  the  deed 
prima-facie  evidence  that  all  the  proceedings  on  the  sale 
itself  were  properly  performed;  but  the  purchaser  is  still 
obliged  under  them  to  prove  that  the  tax  was  duly  assessed 
and  laid,  and  that  the  assessor  and  collector  have  performed 
their  respective  duties.  More  recent  statutes  in  many  of 
the  States — and  this  is  now  the  general  rule — have  made 
the  deed  prima-facie  evidence  that  all  the  proceedings, 
from  the  first  step  in  laying  the  tax  to  the  last  one  on  the 
sale,  were  regular,  and  that  the  purchaser's  title  is  valid. 
This,  it  is  plain,  wholly  shifts  the  burden  of  proof  from 
the  purchaser  on  to  the  owner,  but  still  permits  him,  if 
possible,  to  contest  and  avoid  the  conveyance.  In  one 
State  at  least,  Iowa,  the  statute  goes  much  farther,  and 
makes  the  deed  conclusive  proof  that  the  land  was  regu- 
larly listed  and  assessed,  and  properly  advertised  and  sold. 
Very  little  is  thus  left  for  the  owner  to  allege  in  opposition 
to  the  validity  of  the  sale.  In  a  few  States  a  judicial  de- 
termination that  the  taxes  are  unpaid  is  made  a  pre-requi- 
site  to  any  sale  of  lands  on  account  of  the  delinquency. 
An  opportunity  is  always  given  for  a  redemption  by  the 
owners  or  other  persons  having  interest  in  the  land.  There 
is  great  diversity  among  the  statutes  on  this  subject,  some 
being  much  more  liberal  than  others  in  respect  to  the  period 
of  time  during  which  the  right  lasts,  the  amount  to  be  paid, 
and  the  conditions  to  be  performed.  Although  these  stat- 
utes arc  construed  so  as  to  guard  the  rights  of  redemption- 
ers,  their  requirements  must  be  followed;  the  courts  have 
no  power  to  open  a  valid  tax-sale  and  permit  a  redemption 
which  is  not  authorized  by  the  legislature.  (For  more  par- 
ticular and  detailed  information  the  reader  may  consult 
Cooley  on  Taxation  and  Blackwell  on  Taj-Titfes.) 

John  Norton  Pomeroy. 

Tay,  a  river  of  Scotland,  flows  from  Loch  Tay,  at  an 
elevation  of  355  feet  above  the  level  of  the  sea,  to  the  Ger- 
man  Ocean,  which  it  enters  through  a  large  estuary,  the 
Frith  of  Tay,  from  1  to  3  miles  broad.  Its  entire  course  is 
about  120  miles,  and  it  is  navigable  for  vessels  of  500  tons 
burden  up  to  Newburgh,  15  miles  from  its  mouth. 

Taya'bas,  town  of  the  Philippines,  the  capital  of  a 
district  of  the  same  name,  on  the  southern  shore  of  the 
island  of  Luzon,  in  an  unhealthy  region.  It  is  a  clean, 
well-built,  and  handsome  town,  carrying  on  quite  a  con- 


siderable trade.  P.  about  18,000,  most  of  whom  are  Chi- 
nese mestizoes. 

Taychee'dah,  tp.,  Fond  du  Lac  co.,  Wis.    P.  1522. 

Tayler  (John  James),  D.  D.,  b.  at  Nottingham,  Eng- 
land, in  1798,  son  of  a  Unitarian  minister ;  educated  at  the 
dissenting  college  at  York  ;  graduated  at  the  University  of 
Glasgow  1S18;  studied  theology;  became  minister  of  a 
Unitarian  congregation  at  Manchester  1820  ;  was  secretary 
to  the  college  at  York  from  1822  to  1840,  when  it  was  re- 
moved to  Manchester;  became  at  that  time  professor  of 
ecclesiastical  history,  and  subsequently  of  doctrinal  the- 
ology ;  was  secretary  and  vice-president  of  the  Manchester 
Literary  and  Philosophical  Society ;  removed  to  London 
1853,  along  with  the  college,  of  which,  under  the  name  of 
Manchester  New  College,  he  became  principal ;  was  for 
some  years  pastor,  along  with  his  friend,  Rev.  James  Mar- 
tincau,  of  the  Unitarian  congregation  in  Little  Portland 
street,  and  represented  the  English  Unitarians  at  the  ter- 
centenary festival  of  the  denomination  at  Forda,  Hungary, 
1S68.  D.  at  Hampstcad,  near  London,  May  28,  1869. 
Author  of  A  Retrospect  of  the  Reliyious  Life  of  England 
(1845),  Christian  Aspects  of  Faith  and  Ditty  (1851),  An 
Attempt  to  axcrrtain  the  Character  of  the  Fourth  Gospel 
(1867),  A  Catholic  Christian  Church  the  Want  of  our  Time 
(1867),  Christianity,  WFhat  is  it  ?  ami  What  has  it  done? 
(1868),  and  other  works  on  religious  subjects,  some  of  them 
posthumously  published  under  the  editorship  of  Mr.  Mar- 
tineau.  His  Life  and  Letters  (1872)  were  published  by 
Rev.  John  Hamilton  Thorn. 

Tay'lor,  county  of  N.  Florida,  lying  on  the  Gulf  of 
Mexico  and  drained  by  Ocilla  River;  surface  level,  soil 
sandy.  Staples,  live-stock,  wheat,  and  a  little  cotton  and 
sugar.     Cap.  Perry.     Area,  about  1100  sq.  m.     P.  1453. 

Taylor,  county  of  W.  Georgia,  drained  by  Flint  River, 
and  intersected  by  South-western  R.  R. ;  surface  undulat- 
ing, soil  generally  fertile.  Staples,  cotton,  Indian  corn, 
live-stock.    Cap.  Butler.    Area,  about  400  sq.  m.    P.  7143. 

Taylor,  county  of  S.  W.  Iowa,  bordering  on  Missouri, 
and  drained  by  East  Nodaway,  Platte,  and  other  rivers; 
surface  generally  level,  soil  fertile.  Staples,  Indian  corn, 
wheat,  oats,  wool,  live-stock,  flouring  products,  and  lum- 
ber.    Cap.  Bedford.     Area,  560  sq.  m.     P.  6989. 

Taylor,  county  of  Central  Kentucky,  drained  by  afflu- 
ents of  Green  River;  surface  hilly,  soil  fertile.  Staples, 
tobaceo,  Indian  corn,  distilled  spirits,  wool,  and  live-stock. 
Cap.  Campbellsville.     Area,  275  sq.  m.     P.  8226. 

Taylor,  county  of  Nebraska,  recently  formed,  and  not 
included  in  the  census  of  1870. 

Taylor,  county  of  N.  W.  Texas,  drained  by  Clear  fork 
of  Brazos  River.  Area,  about  900  sq.  m.  P.  not  returned 
in  the  census  of  1S70. 

Taylor,  county  of  N.  West  Virginia,  intersected  by 
Tygart's  Valley  River;  surface  very  hilly,  with  some  fer- 
tile valleys.  Iron  ore  and  bituminous  coal  abound,  and 
there  are  tanneries,  iron-foundries,  flour-mills,  and  saw- 
mills. Staples,  Indian  corn,  oats,  wool,  flouring  products, 
and  lumber.     Cap.  Pruntytown.    Area,  130  sq.  m.     P.  9367. 

Taylor,  tp.,  Columbus  co.,  Ark.     P.  830. 

Taylor,  tp.,  Ogle  co.,  111.     P.  402. 

Taylor,  tp.,  Greene  co.,  Ind.     P.  1677. 

Taylor,  tp.,  Harrison  co.,  Ind.     P.  1259. 

Taylor,  tp.,  Owen  co.,  Ind.     P.  757. 

Taylor,  tp.,  Allamakee  co.,  la.     P.  863. 

Taylor,  tp.,  Appanoose  co.,  la.     P.  1059. 

Taylor,  tp.,  Benton  co.,  la.     P.  3331. 

Taylor,  tp.,  Dubuque  co.,  la.     P.  1742. 

Taylor,  tp.,  Harrison  co.,  la.     P.  525. 

Taylor,  tp.,  Wayne  co.,  Mich.     P.  867. 

Taylor,  tp.,  Greene  co..  Mo.     P.  998. 

Taylor,  tp.,  Shelby  co.,  Mo.     P.  920. 

Taylor,  tp.,  Sullivan  co.,  Mo.     P.  628. 

Taylor,  tp.,  Cortland  co.,  N.  Y.     P.  1016. 

Taylor,  tp.,  Union  co.,  O.     P.  1141. 

Taylor,  tp.,  Blair  co..  Pa.     P.  1368. 

Taylor,  tp.,  Cambria  co.,  Pa.     P.  1670. 

Taylor,  tp.,  Centre  co.,  Pa.     P.  512. 

Taylor,  tp.,  Fulton  co.,  Pa.     P.  868. 

Taylor,  tp.,  Lawrence  co.,  Pa.     P.  736. 

Taylor,  tp..  Orange  co.,  Va.     P.  3957. 

Taylor,  tp.,  Scott  co.,  Va.     P.  1783. 

Taylor  (Alexander  S.),  b.  in  Charleston,  S.  C,  in  1S17; 
travelled  extensively  for  several  years,  residing  at  different 
periods  in  the  West  Indies,  China,  India,  and  Ceylon,  and 


TAYLOR. 


743 


in  1848-60  at  Monterey,  anil  subsequently  at  Santa  Bar- 
bara, Cal.  He  has  contributed  to  various  periodicals  arti- 
cles upon  ethnology,  natural  history,  and  the  history  of 
California,  among  which  arc  History  of  Grasshoppers  ami 
locusts  of  America  (in  the  Smithsonian  Reports  of  1858) 
and  The.  Indianasogy  <</'  California  (150  numbers  in  the 
California  Farmer,  1860-44  I. 

Taylor  (Ai.FREn  Swaine),  M.  D.,  F.  R.  S.,  b.  at  North- 
fleet,  Kent,  England,  in  Dee.,  1808;  educated  at  a  private 
school;  studied  surgory  under  Sir  Astlcy  Cooper  at  Guv's 
Hospital  and  in  tho  chief  medical  schools  of  France,  tier- 
many,  and  Italy;  became  professor  of  chemistry  at  Guv's 
Hospital,  anil  first  professor  of  medical  jurisprudence  in  the 
same  institution.  Author  of  A  Manual  of  Medical  Juris- 
prudence (1843),  for  which  in  18S9  he  received  the  Swincy 
prize  of  £2Ht);  Photogenic  Drawing  (1840),  On  Poisons  in 
Relation  to  Medical  Jurisprudence  and  Medicine  (1848), 
On  Poisoning  by  Strychnia  (1856),  and  The  Principles  and 
Practice  of  Medical  Jurisprudence  (1865);  joint  author 
with  Dr.  W.  T.  lirande  of  a  standard  Manual  of  Chemistry, 
and  editor  for  many  years  of  the  Medical  Gazette. 

Taylor  (Ann  Hinton),  wife  of  Isaac  Taylor  of  Ongar, 
and  mother  of  the  second  Isaac  Taylor  and  of  two  daugh- 
ters, Jane  and  Ann.  all  of  whom  acquired  literarv  repute; 
d.  in  18:J,1).  She  published — Advice  to  Mother*  (1814),  Ma- 
ternal Solicitude  for  a  Daughter's  Bent  Interests  (1814), 
Practical  Hints  to  Young  Females  (1815),  Present  of  a  Mis- 
tress to  a  Young  Servant  (1822),  Reciprocal  Unties  of  Pa- 
rents and  Children,  and  tho  tales  The  Family  Mansion  and 
Retrospection  ;  also,  in  conjunction  with  her  daughter,  Jane 
Taylor,  Correspondence  between  a  Mother  and  her  Daughter 
at  Sehool  (1817). — Her  second  daughter,  An.vTavi.ok  (d. 
in  1866),  widow  of  the  Kev.  Joseph  Gilbert,  prepared  a 
memoir  of  her  husband,  and  in  conjunction  with  her  sister, 
Jane  Taylor  (which  see),  wrote  Original  Poems  for  Infant 

Minds,  Hymns  for  Infant  Minds,  Original  Hymns  for  Sun- 
day Schools,  and  Rhymes  for  the  Nursery,  of  all  of  which 
numerous  editions  have  been  published.  The  Autobiogra- 
phy and  other  Memorials  of  Mrs.  Gilbert,  formerly  Ann 
Taylor,  edited  by  Josiah  Gilbert,  appeared  in  1S74. 

Taylor  (Archibald  A.  E.),  D.  D.,  b.  at  Springfield.  0., 
Aug.  27,  1834;  graduated  at  Princeton  College  in  1854, 
and  at  Princeton  Theological  Seminary  in  1857  ;  became 
successively  pastor  of  Presbyterian  churches  in  Dubuque, 
la.,  Georgetown,  D.  •  '.,  and  Cincinnati;  and  in  1878  was 
elected  president  of  Wooster  University.  He  has  con- 
tributed largely  to  religious  periodicals,  and  was  for  a 
time  one  of  the  editors  of  Our  Monthly,  a  literary  mag- 
azine. 


Taylor  (Bayard),  b.  at  Kennett  Square,  Pa.,  Jan.  11, 
1825;  in  1842  became  apprentice  to  a  printer ;  in  1844-45 
made  a  pedestrian  tour  in  Europe  at  an  expense  of  not 
more  than  $500, and  after  his  return  published  Views  Afoot, 
or  Europe  seen  with  Knapsack  and  Staff ;  in  1847  became 
one  of  the  editorial  staff  of  the  New  York  Tribune,  with 
which  he  has  been  connected  ever  since,  though  often  trav-  ; 
clling,  and  publishing  in  that  journal  originally  the  sub- 
stance of  most  of  his  works  of  travel.  In  1S4'J  he  visited 
California;  in  1851  set  out  upon  a  long  tour  in  the  East, 
ascending  the  Nile  and  going  over  much  of  Asia  Minor, 
Syria,  and  Europe;  in  1852  set  out  from  England;  crossed 
Asia  to  Calcutta,  whore  he  joined  Perry's  expedition  to 
Japan,  and  made  several  other  journeys.  In  1862—63  ho 
was  secretary  of  legation,  and  for  a  while  charge  d'affaires 
at  St.  Petersburg;  in  1874  went  to  Egypt,  and  thence  to 
the  millennial  celebration  in  Iceland.  He  has  resided  at 
intervals  several  years  in  Germany,  where  he  married,  and 
since  1872  has  been  engaged  upon  a  biography  of  Goethe 
and  Sohiller.  Several  of  his  works  have  been  translated 
into  German,  French,  and  Russian.  His  books  of  travel 
are —  Vines  Afoot,  etc  i  1846),  El  Dorado,  or  Advents 
the  Path  of  Umpire  I  1850),  Journey  to  Central  Africa  (1854), 

The  Lands  of  the  Sara,  ,  n  (  1854),  Visit  to  India,  t'hina,  and 
Japan   (IS.Vi),   Northern    Tear,  I    -Summer    and    Winter   Pie. 

tares  of  Sweden,  Denmark,  and  Lapland  (  1857),  Travels  in 

tlreeee  and   Russia   |  1859),    At   Home  and   Ala;, ad.  a   Sl.etch- 

llo,dc  of  life,  Scenery,  and  Mm  (1869;  2d  scric.-.  1862), 
Colorado,  a  Summer  Trip\  1887),  Byivoys  ../'  Europe  I  1869), 
and  Egypt  a,,d  Iceland \  1874).  He  has  written  four  novels 
—  Hannah  Thurston  (  1863),  John  Godfrey's  Fortune* (1864),      George   Poi 

The  Sinn,  ,,/  Kennett  (1866),  and  ./..«. /•''  '  uis  Proud 

( IS711).  He  has  published  the  lid  In  wing  volumes  of  poems : 
Ximena,  or  the  Battle  <<{  the  Sierra  Morena,  and  othi  r  Poems 
(ism.  Rhymes  of  Tea,,  t.  Ballads, and  other  Poems \  1848), 
/'/,.  Lmertcan  Legend,  delivered  before  the  Phi  Beta  Kappa 
Society  of  Harvard  University  (is. .in.  /;,„,/.•  „/  Romances, 
Lyrics,  and  Songs  i  is;, I  \,  /',„  ,„*  ,,„,/  Ballads  i  1  B5  I  I,  /'<"  "<* 
of  tlo  Orient  (1855),  Poems  of  Home  and  Travel,  seleoted 
from  his  curlier  produotions  (1855),  The  Post's  Journal 
(1862),  The  Picture  of  St.  John  I  1866),  The  Italia. I  of  I/,,., 


ham  Lincoln  (1869),  The  Masque  of  the  Gods  (1872),  Lars, 
a  Pastoral  of  Norway  (1873),  The  Prophet,  .1  Tragedy 
(  1S74),  Home  Pastorals  and  Lyrics  (1875),  and  a  Centennial 
Ode  (1876).  He  has  edited  a  Hand- Book  of  Literature  and 
the  Fine  Arts,  in  conjunction  with  George  Ripley  (lsj2i. 
Cyclopmdia  of  Modem  Trarel  (1856),  Frithiof's  So,, a, 
translated  from  the  Swedish  of  Tegncr  by  W.  L.  Blackley 
(1867),  Auerbach's  Villa  on  the  Rhine  (1869), and  the  Illus- 
trated Library  of  Travel,  Exploration,  and  Adventure (1872 
«i  </.  i.  and  has  translated  into  the  original  metres  both  parts 
of  Goethe's  Faust  (1870-71).  Besides  the  foregoing  he  has 
written  largely  in  prose  and  verse  for  many  periodicals; 
contributed  notes  on  Loo-Choo  and  Japan  to  the  Narrative  of 
Perry's  Expedition, and  an  introduction  to  R.  II.  Stoddard's 
Life,  Travels,  and  Books  of  Alexander  i  on  Humbold  t,  and  has 
lectured  extensively  in  nearly  every  part  of  the  U.  S.  In 
1S76  he  published  The  Echo  Club  and  other  Literary  Direr- 
sinus,  and  delivered  the  poem  at  the  Centennial  celebration 
of  the  anniversary  of  the  Declaration  of  Independence,  at 
Philadelphia,  July  4,  1876.  U.  S.  minister  at  Berlin,  and 
died  in  office  there  Dec.  19,  1878.  A.  H.  Guernsey. 

Taylor  (Benjamin  Franklin),  b.  at  Lowville,  X.  V.. 
in  1822;  was  educated  at  what  is  now  Madison  University, 
Hamilton,  N.  Y.,  where  his  father,  Stephen  W.  Taylor,  was 
professor;  became  literary  editor  of  the  Chicago  Evening 
Journal,  of  which  during  the  civil  war  he  was  military  cor- 
respondent with  the  armies  in  the  West,  and  after  the  war 

I nine  a  resident  at  La  Porte,  Ind.     He  has  published — 

The  Attractions  of  Language  (1845),  January  and  June 
(1853),  Pictures  in  Camp  and  Field  (18117),  The  World  on 

Wheels  (1873),   Old-Time    Pictures    and    Sheares    ,,/    Rhyme 

(1874),  and  Songs  of  Yesterday  (1875). 

Taylor  (Brook),  b.  at  Edmonton,  near  London,  Aug. 
18,  16K5;  entered  St.  John's  College,  Cambridge,  in  1701; 
distinguished  himself  in  music,  painting,  and  mathematics  ; 
in    1708  wrote  his  treatise  on    The  Centre  of  Oscillation, 

which  was  published  in  the  Philosophical   Transactions  for 

1713  ;  in  1712  was  chosen  a  fellow  of  the  Royal  Society,  of 
which  he  became  secretary  two  years  later,  and  put  forth 
several  papers  on  magnetism  and  mathematics;  and  in 
1715  he  had  a  controversial  correspondence  with  Count 
Raymond  de  Montmort  upon  the  philosophical  theories  of 
Malebranche.  He  published  Methodus  Iwerementorum,  etc. 
(1715),  which  contains  the  first  announcement  of  the  famous 
"  Taylor's  theorem,"  which  was  almost  unnoticed  by  mathe- 
maticians until  1772,  when  Lagrange  adopted  it  as  the 
basis  of  the  differential  calculus:  and  New  Principles  of 
Linear  Perspective  (1719).  He  left  several  works  in  MS., 
of  which  the  Contemplatio  Philosophica  was  published,  with 
a  memoir,  by  his  grandson,  Sir  William  Young  (17!).'!).  D. 
in  London  Dec.  29,  1731. 


Taylor  (Rev.  Charles),  D.  D.,  M.  D.,  b.  in  Boston, 
Mas...  Sept.  15,  1819;  was  prepared  for  college  in  an  acad- 
emy taught  by  his  father,  the  Rev.  Dr.  Oliver  Swaine  Tay- 
lor, in  the  State  of  New  York  ;  entered  the  University  of 
New  York,  and  supported  himself  throughout  the  whole 
course,  and  graduated  with  the  highest  honors  of  his  class 
in  1840;  taught  the  ancient  languages  in  the  Sooth  Caro- 
lina Conference  High  School  at  Cokesbury  1842-44  ;  joined 
the  conference  Dee.,  1844;  graduated  in  medicine  in  Phila- 
delphia in  lsis,  and  forthwith  went  as  a  missionary  to 
Shanghai,  China;  while  there  published  a  Harmony  "/'  the 
Gospels  and  several  tracts  in  Chinese.  During  the  great 
rebellion  in  China  ran  tho  blockade  of  the  imperial  fleet, 
and  carried  books  and  tracts  into  tho  camp  of  tho  insur- 
gents. His  wife's  health  failing,  he  returned  to  the  U.S. 
in  1854.  Ho  was  professor  (1855-57)  and  president  I  ls;,7_ 
58)  of  the  Spartanburg  Female  College,  and  |  1858—62)  iras 
general  Sunday-school  secretary  of  the  \l .  E.  Church.  South, 
lie  was  four  years  presiding  elder  of  Wadesboro'  district. 
and  four  years  president  of  tho  Wesleyan  University  at 
Millersburg.  Ky.  He  resigned  that  position  to  re  enter  the 
pastoral  work.  The  degree  of  D.  D.  was  conferred  On  him 
by  the  University  of  New  York.     He  is  the  author  of  an 

excellent  work,  Five  Years  in  China,  and  Baptism  in  a  Nut- 
shell. Hi-  has  contributed  largely  to  the  periodical  press. 
He  i    now  stationed  in  Maysviile.  Ky.      T.  0.  Si  Mill  as. 


Taylor  (Christopher),  b.  at  Skipton,  Yorkshire,  about 
1640;  was  a  Puritan  preacher,  but  became  a  proselyte  of 

nil  joined  the  Society  of  Friend-,  in  which 
be  became  an  eminent  minister,  and  was  Beveral  times  ar- 
rested, lined,  and  imprisoned.  He  was  an  excellent  scholar  ; 
taught  classical  schools  in  several  places,  the  last  being  at 
Edmonton,  near  London,  when eo  he  emigrated  to  Pet 

vania  in  1682,  and  immediately  upon  hi>  arrival  was  I 

a  representative  in  the  assembly;  wat  made  a  tnomberof 
the  first  provincial  counoil,  retaining  the  office  until  his 

death,  and  was  also  register  general  an  I  D  lustico  of  tho 
Chester  court.  He  published  a  Compendium  Trium  Lingua- 
rum  |  1679).      D.  in  Philadelphia  in  1688. 
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TAYLOR. 


Taylor  (Edgar  ).  b.  in  1 793  ;  was  a  solicitor  in  London, 
.,,„!  ui  elegant  and  profound  scholar.     He  published  se\  - 

eral  |, i  Bnd  other  pamphlets;  contributed  to  periodicals ; 

„-.,<  one  ol   tli-  founders  of  the  Camden  Society  :  edited  an 

edition  of  Griesl h's  Greek  Testament,  of  which  he  also 

made  a  translation—  Thi  New  Tatammt,  Revised  from  the 
r,  ,■.,'.,„.  iriili  ill,  Aidof other  Translations,  and 
,„„/,/,   to  the  text  of -J.  ,1.  Oriesbach,  Revised 
H»;  translated  from  the  German  and  ed- 
it,. I    German    Popular   Stories,  collected   by   (hi    Brothers 
mdOammer  Grethel'e  Fairy-  Tales  and  Pop- 
,  |  1839),  both  illustrated  by  George  Cruikshank, 
,   ,;,,     Minnesingers  (1825).     He  also  published 

B ■-  of  Rights,  n  Collection  of  Acts  of  Parliament 

relativi  to  Civil  and  Religious  Liberty  (1833) ;  translated 
into  English  prose  Master  Wace,  his  Chronicle  of  the  Nor- 
man Conquest  I  1837),  and  edited  The  Suffolk  Bartholomian, 
or,  The  Domestic  History  of  Rev.  John  Meadows  (1841).  D. 
Aug.  9,  1839. 

Taylor  (Edward  T.),  b.  in  Richmond,  Va.,  Dee.  25, 
1794;  was  originally  a  sailor;  united  with  the  Methodist 
society,  and  was  ordained  as  a  preacher  in  1819;  about 
ls:;u  l„v:inii'  preacher  at  the  Seamen's  Bethel  in  Boston, 
continuing  in  the  position  nearly  forty  years,  and  being 
universally  designated  as  "Father  Taylor."  He  went  as 
chaplain  to  the  I'.  B.  frigate  sent  to  Ireland  with  relief 
during  the  famine  in  1840.  and  delivered  public  addresses 
in  several  plaoes.     D.  in  Boston  Apr.  5,  1871. 

Taylor  (Emily),  b.  and  residing  in  England,  has 
within  the  last  forty  years  put  forth  many  works,  mostly 
for  the  young,  several  of  which  have  been  republished  in 
America.  Among  these  are  —  Pictorial  Illustrations  oj 
Scripture  :  Sabbath  Recreations,  a  volume  of  poetical  se- 
lections,  republished  in  Boston  under  the  title  Lot/*  for  the 
Sabbath,  with  an  introduction  by  John  Pierpont  (1860); 
Tales  of  the  Saxons  :  Vision  of  La*  Casas  and  other  l',„  ma  ; 
Englandand  its  People  (1839;  7th  ed.  1866),  Irish  Tourist 
(1843),  Iforah  Toole  (1844),  Van  Ti,  Chinese  Tales  (1844), 
Ball  I  Li,,  on  I  1846),  Historical  Prints  of  English  History, 
Historical  Prints  of  Gn,,,.  II, o/  and  llinl*  !  ISIS),  Chr,,n- 
iclet  of  an  Old  English  Oak  (1859),  Thi  Knevett  (1862), 
Flowers  and  Fruit*  from  Old  English  Gardens  (1864), 
Dear  Charlotte's  Boys,  and  other  Stories  (1864),  and  Con- 
temporary PoetSfioith  Selections  from  their  Writings  (1868). 
Taylor  (PITCH  Waterman),  b.  at  Middle  Iladdam, 
Conn.,  Aug.  3,  1803;  graduated  at  Yale  College  in  1828; 
studied  divinity:  received  orders  in  the  Episcopal  Church, 
and  was  for  a  time  settled  over  a  parish  in  Maryland.  In 
lsn  he  was  appointed  chaplain  in  the  navy,  and  continued 
such,  either  at  sea  or  on  land,  until  his  death.  He  published 
The  Flag  Ship,  a  narrative  of  a  voyage  around  the  world 
in  the  U.  S.  frigate  Columbia  (1840),  and  Tin-  Broad  Pen 
nan  I,  an  account  of  a  cruise  in  the  Gulf  of  Mexico,  and 
including  a  history  of  the  Mexican  war  (1848).  D.  in 
Brooklyn.  N.  Y..  duly  24,  1865. 

Taylor  (George), b.in  Ireland  in  1 7 1  <i :  came  to  Amcr- 
ioa  as  a  " redemptioner"  in  1736:  was  engaged  as  a  com- 
mon laborer  in  an  iron-foundry  at  Durham,  Pa.,  the  pro- 
prietor nf  which  paid  his  passage  over;  became  clerk  in 
the  foundry,  and.  the  proprietor  dying,  married  his  widow ; 
establishe  I  large  ironworks  on  the  Lehigh  River,  and  ac- 
quire 1  a  considerable  fortune.  In  1764  lie  was  elected  to 
the  colonial  assembly,  in  1770  became  a. judge  of  the  county 
court,  and  in  1775  was  elected  to  the  provincial  assembly, 
and  was  earnest  in  the  advocacy  of  Revolutionary  measures. 
He  was  elected  to  till  a  vacancy  in  the  Continental  Congress 
July  20.  1  T T i '■ .  and  so  was  not  a  member  when  the  Declara- 
tion of  Independence  was  passed,  but  was  one  of  those  who 
signe  I  the  1  icument.  He  retired  from  Congress  in  Mar.. 
1777.  an  1  took  up  his  residence  in  Delaware.  1>.  at  Easton, 
Pa..  Feb:  23,  1781. 

Taylor  (George),  b.  in  Wheeling,  Va.,  Oct.  19.  1820; 
studied  medicine,  and  afterward  law;  was  admitted  to  the 
bar  in  I840,and  commenced  practice  in  Indiana;  removed 
to  Alabama  in  1844,  thence  to  New  York  in  1848,  and  in 
1s;h;  was  elected  a  Representative  in  Congress.  He  has 
written  and  lectured  in  behalf  of  popular  education,  and 
has  published  Indications  of  the  Creator  (1851  ). 

Taylor  (GEORGE  W.),  b.  at  Clinton.  N.  J.,  in  1808;  at 
nineteen  entered  the  navy  as  a  midshipman,  and  after  serv- 
ing three  years  became  a  fanner  in  New  Jersey  ;  entered 
the  army  during  the  Mexican  war  as  lieutenant,  and  rose 
to  be  captain;  resided  three  years  in  California;  then  re- 
turned to  Xew  Jersey,  and  engaged  in  mining  and  manufac- 
turing.   At  the  outbreak  of  the  civil  war  he  became  colonel 

of  a  New  Jersey  regiment  in  the  Army  of  the   Pot ae: 

was  made  brigadier-general  May.  1862, and  engaged  under 
McClellan  in  the  battles  on  the  Peninsula, and  under  Pope 
near  Manassas.  l>.  at  Alexandria, Va.,  Sept.  1.  l862,from 
wounds  received  in  the  second  battle  of  Bull  Hun. 


Taylor  (Rev.  Gilbert),  M.  D..  b.  at  Hare  Forest  on 
the  Rapidan,  Va.,  Nov.  IS,  1791, in  the  same  house  in  which 
his  relative,  Pres.  Taylor,  was  born.  He  received  his  med- 
ical  education  in  Philadelphia,  and  served  as  a  surgeon 
under  Gen.  Jackson  through  the  whole  campaign  in  tho 
war  of  1S12:  was  promoted  to  the  general's  staff;  gave  up 
a  lucrative  practice  in  Pulaski  and  entered  the  ministry 
in  the  Tennessee  conference.  D.  in  Pulaski,  Tcnn.,  Aug. 
f,.  1870.  T.  0.  Summers. 

Taylor  (Sir  Henry),  D.  C.  L.,  b.  in  1800;  entered  the 
colonial  office  in  1824,  in  which  he  has  for  many  years  been 
one  of  the  five  senior  clerks.  He  has  contributed  to  peri- 
odicals, and  has  published  —  Isaac  Comnemu,  a  drama 
Ils27):  Philipvan  Artevelde,  a  tragedy  (1834) ;  The  States- 
man, a  series  of  essays  ( 1836)  ;  Edwin  tin-  Fair,  an  histor- 
ical drama  (1842)  ;  The  Eve  of  Conquest,  mid  other  Poems 
(1N47J:  Notes  from  Life,  a,  scries  of  essays  (1847  i;  Notes 
from  Books,  containing  essays  on  the  poems  of  Wordsworth 
and  Sir  Aubrey deVere (1849);  TI,,  Virgin  Widow,u,cow- 
edv  (1850) ;  St.  I'l,  ■„■  "''«  Eve,  a  play  I  L862)  :  and  A  Sicilian 
Summer,  and  Minor  Poem*  1 1868).  A  collective  edition  of 
his  plays  and  poems  was  issued  in  3  vols,  in  1S63. 

Taylor  (Isaac),  known  as  "Taylor  of  Ongar,"  b.  in 
London  in  1759  ;  was  a  successful  engraver  in  London  ;  re- 
moved to  Lavenham.  Suffolkshire,  in  1786;  was  minister 
of  an  Independent  congregation  at  Colchester  1796-1810, 
and  subsequently  of  one  at  Ongar  until  his  death.  Ho 
superintended  the  education  of  his  children,  and,  beside-  a 
number  of  sermons,  published,  mainly  for  the  young — A,l- 
riee  to  the  Teen*.  Beginnings  of  British  Biography,  Begin- 
nings of  European  Biography,  Biography  of  a  Brown  Loaf, 
Hook  of  Martyr*  for  the  }',,uu,j.  Bunyan  explained  to  a 
Child,  Character  Essential  l„  Sit,;;**  in  Life,  Child'*  Birlh- 
,l,,,i.  Child'*  Life  of  Christ,  The  Little  Library,  comprising, 
in  separate  volumes.  The  Mine,  The  Shi/,,  and  The  Forest; 
Mirabilia,  or  the  Wonders  of  Nature  and  Art  :  Scenes  in 
America,  in  Asia,  in  England,  in  Europe,  in  Foreign  Lands, 
all  separate  works;  Scenes  of  Commerce,  Scenes  of  British 
Wealth,  Self-CulHvation  Recommended,  and  Tn-,1,-,  A,l- 
,/,•■ ...  -  o.  Youth,  with  Hymns.  Nearly  all  of  his  works  have 
been  frequently  republished.  He  was  the  father  of  Ann, 
Jane,  Jeffreys,  and  Isaac  Taylor,  Jr.  (which  see).  D. 
at  Ongar.  Essexshire.  Dee.  11.  1S29.— His  elder  brother, 
Chari.es  Taylor  (b.  1756,  d.  1821),  was  the  editor  of  Cat- 
met'*  Dictionary  of  the  Holy  Bible. 

Taylor  (Isaac),  LL.D.,  son  of  Isaac  "of  Ongar,"  b.  at 
Lavenham,  Suffolkshire,  Aug.  17,  1787;  was  designed  by 
his  father  for  an  artist ;  began  to  study  for  a  dissenting 
minister,  but.  having  become  a  member  of  the  Established 
Church,  turned  his  attention  to  the  bar,  and  finally  de- 
voted himself  to  the  study  of  mechanical  inventions,  es- 
pecially to  the  production  of  a  machine  for  engraving 
upon  copper  the  rollers  used  in  calico-printing,  and  to 
literary  labor.  Besides  numerous  contributions  to  the 
Eclectic  Review,  he  published  the  following  works:  Elc- 
ments  of  Thought  (1S23),  History  of  the  Transmission  of 
Ancient  Books  to  Modern  Time*  (1827),  The  Process  of  His- 
torical /;-,,,,/'  Exemplified  a,,, I  Explained  (1828),  Balance 
of  Criminality,  or  M,ut,il  Error  compared  with  Immoral 
Conduct  (1828),  a  translation  of  Herodotus,  with  notes 
(1829),  Natural  History  of  Enthusiasm,  one  of  his  best 
works  (1829),  New  Model  of  Christian  Mission*  (1829), 
S,,i, n-,1, ii/  Evening  (ls:;2).  Fanaticism,  a  continuation  of 
the  Natural  History  „{  Enthusiasm  (1834).  Spiritual  Des- 
potism (1835),  Physical  Theory  of  Another  Life,  the  first 
work  published  under  his  own  name,  and  which  great h 
enhanced  his  reputation  (1836):  Home  Education  (1838), 
Ancient  Christianity  and  theDactrines  of  the  Oxford  Tracts 
f„r  tl„-  Tim,*  ( 1839  ;  with  supplement  and  indexes,  1844), 
Man  Responsible  for  his  Dispositions,  Opinion*,  on, I  Con- 
duct (1S4II),  Loyola,  and  Jesuitism  in  it*  Rudiments  (1849), 
Wesley  and  Methodism  (1851);  The  Restoration  of  Belief 
(1S55J.  TheWorldofMind  i  1857'),  Logic  in  neology  (1859), 
The  Liturgy  and  ih,  Dissenters  (1860),  Ultimate  Civilization 
llsi'.iii.  'I'l,',  Spirit  of  II,  brew  Poetry  (lsiili,  and  Consider- 
ations on  the  Pentateuch,  a  reply  to  the  work  of  Bishop 
Colenso  (1863).  In  addition  to  these  he  edited  Edwards 
on  the  Will,  prefixing  an  essay  on  the  Application  „f  Ah- 
etraet  Reasoning  t„  the  Christian  Doctrine,  which  was  after- 
ward published  separately  in  1s::l':  translated  from  the 
German  Pfizer's  Lifi  of  Christ,  with  an  introductory  essay, 
and  contributed  to  the  Edinburgh  Review,  the  North  British 
Review,  and  the  Encyclopmdia  Britannica,  fir  the  last  of 
which  he  furnished  the  elaborate  article  on  "Jesuitism." 
In  1836  he  was  a  candidate  for  the  chair  of  logic  and  meta- 
physics in  the  University  of  Edinburgh,  but  was  unsuc- 
cessful, receiving  14  votes,  while  is  were  east  for  Sir  Wil- 
liam Hamilton.  In  1S02  a  pension  of  £100  was  bestowed 
upon  him  from  the  civil  service  fund,  "in  public  acknow- 
ledgment of  his  eminent  services  to  literature,  especially  in 
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the  departments  of  history  and  philosophy,  during  aperiod 
of  more  than  forty  years."  J>.  ;it  Stanford  Rivers,  Essex - 
shire, .In m-  28,  1 885. — His  Bon,  Isaac  Tai  lor,  a  clergyman 
of  tlio  Church  of  England,  has  published — Words  and 
Places,  an  explanation  of  the  local  names  in  Great  Britain 
(  L865)  :  The  Family  !'•  n,  M>  morials,  Biographical  and 
Literary,  of  the  Taylor  Family  of  Ongar  (1867) ;  and  Etrue- 
can  Researches  (1S74).  A.  11.  Guernsey. 

Taylor  (Isidore  S&vbrin  Justin),  b.  at  Brussels  Aug. 
la,  1789;  studied  art  at  Paris;  served  fox  BereraJ  years  in 
the  army:  travelled  mueli  j  was  appointed  royal  commis- 
sary  of  the  Com€die  francaise,  where  he  introduced  the 
dramas  of  Victor  Hugo;  induced  by  bis  petitions  the  Leg- 
islative Assembly  (1818-30)  to  vote  the  restoration  of  the 
mediaeval  monuments  in  France;  was  sent  to  Egypt  to 
negotiate  the  transfer  to  France  of  the  obelisk  of  Luxor, 
and  was  made  a  senator  in  1869.  He  wrote  Voyages  pitto- 
rpafjifH  ft  romantigues  dans  I'JLncienn-e  France  (1820—54), 
Voyages  pittoresgues  en  Espagne,  etc.  (1826  seaJ),  La  Syrie, 
VEgypte,  etc.  (1837),  Voyages  en  Suisse)  ltaliet  Angleterre, 
etc.  (1843),    D.  Sept.,  1879. 

Taylor  (Jambs),  b.  at  Midway,  Va.,  Apr.  10,  1769; 
emigrated  to  Kentucky  in  1792;  during  the  war  of  L812 
served  as  quartermaster  of  the  army  of  the  North-west  un- 
der Gen.  Hull,  and  became  subsequently  one  of  the  largest 
landed  proprietors  in  the  West.     1).  at  Newport,  Ky.,  Nov. 

7,  1848. 

Taylor  (Jane),  daughter  of  Isaac  Taylor  of  Ongar,  b. 
in  London  Sept.  2:;,  1783.  Her  first  poem,  The  Beggar  Boy, 
appeared  in  a  periodical  in  1804  :  she  afterward  united  with 
her  sister,  Ann  TAYLOR  (which  see),  in  the  preparation  of 
sei  «i-a  I  volumes  of  poems  and  hymns  for  young  persons  and 
for  Sunday -schools ;  and  with  her  mother  was  the  author 
of  Correspondence  between  a  Mother  and  her  Daughter  at 
School  ( 1 S 1 7 ).  To  the  Youth's  Magazine  she  furnished  the 
Correspondent  e  of  Q.  <J.  fl»Slti-22:  collected  and  published, 
with  some  additions,  in  1826).  She  published  Display,  a 
tale  (  1815),  and  Essays  in  Rhyme  en  Morals  and  Manners, 
( 1816).  After  her  death  appeared  Memoirs,  Correspondence, 
"in/  Poetical  Remains  of  the  late. fane  Taylor,  edited  by  her 
brother,  [saac  Taylor  (iS25),  D.  at  Ongar,  Essexshire,  Apr. 
12,  1824. 

Taylor  (Janet),  long  a  teacher  in  a  nautical  and  mathe- 
matical academy  in  London,  and  noted  for  her  scientific 
attainments.  Has  published — Luni-Solar  andSorary  Ta~ 
blesj  with  their  Application  in  Nautical  Astronomy  (1833), 
Lunar  Tables  (1834),  Epitome  of  Navigation  and  Nautical 
A stron mny,  with  Improved  Lunar  Tables  (2d  ed.  I  85  I ), 
Diurnal  Register  for  Barometer,  Sympiesometer,  Thermome- 
ter, and  Hygrometer  (1844),  Planisphere  of  the  Fixed  Stars 
(1846),  Handbook  to  the  Local  Marine  Board  Examina 
tions,  and  Guide  to  the  Use  of  Maury's  Charts.  In  1859  her 
great  service-  to  science  were  acknowledged  by  a  pension 
of  X.">n  on  the  civil  list. 

Taylor  (Jeffreys),  b.  in  1702;  wrote  ohie8y  for  the 
young.  His  works  arc — Description  of  the  Earth,  Harry's 
Holiday,  Little  Historians,  Month  in  London,  Old  English 
Sayings  in  Prose  and  Verse  (1827),  Parlor  Commentaries 
on   th   Constitution,  Ralph   Richards   the  Miser,   Tales  and 

Dialogues  in  P ind  Verse,  TheFarm  (1834),  Th.  Fon   > 

(1834),  Young  Islanders  (1841),  Cottage  Traditions  (1842), 
Incidents  of  the  Apostolic  Age  in  Britain  I  184  I).  ASsop  in 
Rhyme  (1846),  Glance  at  the  World  around  us  (1848),  Th* 
Family  BibU  newly  opened,  which  he  was  unable  to  finish 
on  account  of  Illness,  and  it  was  completed,  with  a  preface, 
by  his  brother,  [saac  Taylor.   1).  at  Broadstairs,  Kent,  Aug. 

8,  1853. 

Taylor  (Jeremy),  D.  D.,  b.  in  Cambridge,  England,  in 
1613,  where  his  father  was  a  barber,  although  descended  in 

a  direct  line  from  the  famous  Rowland  Taylor  ;  in  1626  en- 
tered Cuius  College  as  a  si/.ar.  or  a  student  who  in  his  time 

waited  at  the  public  tables,  and  after  thefellows  had  finished 

their  meal  ate  from  what  was  left  witl I  pay  men  I  ;  took 

his  degree;  gained  the  friendship  of  Bishop  Laud,  and  in 
1636  obtained  a  fellowship  at  Oxford,  and  in  1638  was  pre- 
sented to  the  rectory  of  Uppingham.  In  the  civil  wars 
he    adhered  to  the    oaUBS    of   Charles    !..  who    made  hitn  his 

chaplain,  and  in  1642  commanded  that  the  degree  o!  D.  I>. 

should   be  i ic  red  upon   him  on  account  of  a  treatise 

which  he  had  written  in  defence  of  episcopacy.  But  in  that 
year  his  rectory  was  sequestered  by  Parliament,  and  he  was 
forced  to  take  refuge  In  Wales,  where  he  supported  himself 
by  teaohing  d  school;  wrote  some  of  his  uoblesl  works; 
preached  tasionally  in  London;  was  several  times  im- 
prisoned for  giving  utterance  to  royalist  sentiments,  and 
in  1658  took  np  his  residence  in  Ireland  upon  the  Invito 
tion  of  the  earl  of  Conway.  In  1660  be  went  to  London 
to  publish  his  Ductor  Dnbitantium,  and  was  one  of  the 
signers  of  the  royalist  declaration  of  Apr.  24,  which  paved 
the  way  for  the  restoration  of  Charles  I  I.      He  had  mui  |  Led 


for  his  second  wife  Joanna  Bridges,  an  illegitimate  daugh- 
ter of  Charles  I.,  and  soon  after  the  Restoration  was  made 
by  Charles  II.  bishop  of  Down  and  Connor,  to  which  the 
small  see  of  Dromore  was  added,  and  was  also  made  a 
member  of  the  Irish  privy  council  and  vice-chancellor  of 
the  University  of  Dublin.  He  lain. red  earnestly,  but  with 
indifferent  success  for  the  firm  establishment  of  the  Eng- 
lish Church  in  Ireland.  As  a  preacher,  and  in  certain  re- 
spects as  a  writer,  he  occupies  a  foremost  rank  in  our  lit- 
erature. Coleridge  pronounced  him  "tin-  most  eloquent  of 
divines,"  adding,  "had  I  said  of  men,  Cicero  would  forgive 
mo  and  Demosthenes  nod  assent."  Besides  his  Sermons, 
his  principal  works  are — The  Sacred  Order  and  Offices  of 
the  Episcopacy  (1642),  Discourse  on  th,-  Liberty  of  Prophe- 
sying, setting  forth  the  iniquity  of  persecution  for  differ- 
ences in  opinions,  by  some  held  to  be  the  ablest  of  all  his 
\\n,ks  (16-1-7) ;  The  Great  Exemplar  of  Sanctity  and  Holy  Life 
( L649),  The  Hide  and  Exercise  of  Holy  Living  ( L660),  The 
Rule  and  Exercise  of Moly  Dying  { L653  ),  Ductor  Dubitantium, 
which  Hallani  pronounces  to  be  "the  most  extensive  and 
learned  work  on  casuistry  which  has  appeared  in  the  Eng- 
lish language."  and  Dissuasives  from  Popery,  addressed  t<> 
the  People  of  Ireland  (1004).  Many  of  his  separate  works 
have  been  frequently  republished.  His  Whole  Works,  with 
a  Life  of  the  author  and  a  critical  examination  of  his  writ- 
ings by  Bishop  Heber,  in  15  vols.,  appeared  in  1S20-22; 
his  Life  has  also  been  written  by  R.  A.  Willmott  (1847). 
D.  ;it  Usburne,  Ireland,  Aug.  13, 1007.    A.  II.  Guernsey. 

Taylor  (John),  b.  in  Gloucestershire  in  1580;  was  ed- 
ucated at  a  free  school  in  Gloucester;  went  to  London, 
where  he  was  apprenticed  to  a  waterman,  and  followed  this 
occupation  during  the  greater  part  of  his  life,  whence  he  is 
styled  "the  water-poet."  In  1596  he  served  on  board  the 
fleet  under  the  earl  of  Essex,  and  was  present  at  the  attack 
upon  Cadiz;  upon  his  return  plied  his  boat  upon  the 
Thames;  was  made  collector  of  the  dues  of  the  lieutenant 
of  the  Tower  upon  imported  wines,  and  subsequently  kept 
a  public-house  near  the  waterside  in  London.  His  pro- 
ductions in  prose  and  verse,  of  which  about.  14(1  are  known 
to  collectors,  have  some  interest  in  showing  the  manners 
and  customs  of  the  times.  The  following  are  the  title-  of 
a  few  of  them — Greats  Britain''  ait  in  Blacke  for  the  in- 
comparable Loss  of  Henry,  one  late  worthy  Prince  (1012); 
Taylor 's  Urania,  or  his  Heavenly  M use,  containing  a  versified 
account  of  all  the  sieges  and  sackings  of  Jerusalem  (1615)  ; 
Taylor's  Revenge,  or  the  Rimer,  William  Fennor,  lirht,  /'<>■- 
rited,  and  finely  fetcht  over  the  Coals  (1615);  Taylor's 
Travels  in  Germanie,  or  three  Weekes,  three  Dates,  and 
three  Houres  Observations  ami  Travel  from  London  to  Ham- 
burgh (1017);  The  pennyles  Pilgrimage,  or  the  moneylesse 
Perambulation  of  John  Taylor,  alios  the  King's  Majestie's 
Water- Poet,  from  London  to  Edenborough  oh  Foot  (1618); 
The  Scourge  of  Baseness,  a  ICicksey  Winsie^  or  o  Lerry 
r.  une  Twang,  wherein  J.  T.  hath  satyrically  suted  750  of  his 
bad  Debtors  irho  icifl  not  pm/  him  for  his  Returneof  his 
Journey  from  Scotland  (1619) ;  Taylor's  Motto :  Et  Hal.,.., 
<  t  i  'an  o,  et  Curo  :  1  have,  I  want,  I  care  ( 1021 ) ;  Wit  ami 
Mirth,  char geably  collected  out  >■/  Taverns,  Alehouses,  To- 
bacco-Shops, etc.;    .1  Shi/fin>/,  or  the    Tearail.s  of  IS  PeilCC 

(1622):  Taylor's  Farewell  to  th.  Tower-Bottles  (1622);  Sir 
Gregory  Nonsence,  his  Newee  from  No  /'/.«, ■-  (1622);  The 
Lit.  .no/  Death  of  th.  most  blessed  amongst  all  Women,  the 
Virgin  Mary  (1622);  Taylor's  Travels  and  Circular  Per- 
ambulation through  ami  by  more  than  thirty  times  twelve 
Signee  of  the  Zadiack  of  the  famous  Cities  of  London  and 
Westminster  (1626);  The  Praise  of  Cleans  Linen,  with  the 
commendable  Ust  of'  the  Laundress y  Verbum  Sempiternum, 
an  epitome  of  the  Old  Testament,  and  Sahator  Mundi,  :in 
epitome  of  the  New  Testament,  both  in  verse;  DHnke  and 
Welcome,  an  account  of  tho  various  beverages  in  use  in 
Qreat  Britain  and  Ireland  (1637),  Taylor's  Physieke  has 
purgt  d  the  Divilt  or  the  /tier//  ha.,  got  a  Squirt  |  1.6  II):  Th< 
Essence, Quinti  set  to---,  Insence,  Innocence,  Lift  sence,  and  Mag~ 
niftcence  of  Nonsence  upon  Sence  (1653);  and  TheSuddaine 
'funic  of  Fortunes  Whirl,,  an  imaginary  conversation  be- 
tween the  pope,  the  emperor,  and  the  king  of  Spain  (  I  •  >"'!  >. 

I  n    I  630,  Taylor  made  a  collection,  in  a  Binglc  \  01 of  tho 

0:;  pieces  which  he  bad  at  that  time  put  forth  in  brochures 
ami  broadsheets,  which  was  in  1869  republished  in  fac 
simile  by  the  Spencer  Society,  which  proposed  to  reprint 
those  subsequently  written,  of  many  of  which  only  single 
copies  were  known  to  exist.      D.  in  London  in   1654. 

Taylor  (John),  D .  D.,  b.  near  Lancaster,  England,  in 
1694  :  taught  an  academy,  and  was  for  manj  roars  pastor 
of  a  Unitarian  Bociety  at  Norwich;  in  17.'>7  became  pro- 
fessor of  divinity  in  the  dissenting  scminarj  nl  Warring- 
ton. His  principal  works  are  -Tin  Vcripturi  Doetrim  >•/ 
Original  Sin  (1738),  Th  Seriptun  /'•■•■trim  n  I 
(WW),  Hebrew  Concordance  t.,  th.  English  ffiM«(I754), 
and  Scheme  of  Script n rr  Dir i nity  (1762).      D.   Mar.  ...   1701. 
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Taylor  (John).  LL.D.,  b.  at  Shrewsbury  about  1703; 
was  educated  at  St.  John's  College,  Cambridge,  of  which  he 
became  a  fellow  in  1730,  librarian  to  the  university  in  1732, 
advocate  in  Do  I  s'  Commons  in  1741.  and  chancellor  of 
Lincoln  in  1744.  He  afterward  entered  holy  orders;  bc- 
oame  rector  of  Lawford  in  1751,  archdeacon  of  Bucking- 
ham in  1753,  and  canon  residentiary  of  St.  Paul's  in  1757. 
Ha  published  several  orations  and  essays,  but  his  prin- 
cip:il  works  arc— an  edition  of  the  Greek  text,  with  a  Latin 
i  and  notes,  of  The  Oration*  and  Fragments  of 
I  .  1739),  and  of  some  of  the  Orations  of  Demosthenes 

,  Oinavehutf  and  Oemades,  intended  to  comprise 
five  \  olumes,  but  only  three  were  completed  (1743-57),  and 
Element*  of  the  Civil  Law  (1755).     D.  in  1766. 

Taylor  (John),  b.  in  Orange  co.,  Va.,  about  1750; 
graduated  at  William  and  Mary  College  in  1770  ;  wasU.  S. 
Senator  in  1792-04,  again  in  1803,  and  a  third  time  inlS22-  i 
24;  in  the  interval  was  a  member  of  the  Virginia  house 
of  delegates  and  the  mover  of  the  celebrated  Virginia  reso- 
lutions of  179&-99.  He  was  especially  devoted  to  agricul- 
ture and  political  theories,  and  published — Inquiry  into 
the  Principle*  and  Policy  of  the  Government  of  the  United 
State*  (1814);  Arator,  a  series  of  essays  upon  agriculture 
ami  politics  (1818):  Construction  Construed,  and  Constitu- 
tion Vindicated  (1820);  Tyranny  Unmasked  (1822);  New 
Views  of  the  Constitution  of  the  United  States  (1S23).  D. 
in  Caroline  co.,  Va.,  Aug.  20,  1824. 

Taylor  (John),  b.  in  South  Carolina  in  1770;  grad- 
uated at  Princeton  College  in  1790;  was  admitted  to  the 
bar  in  1793,  but,  having  large  estates,  devoted  himself  to 
planting,  and  was  prominent  in  polities,  being  several 
times  elected  to  both  branches  of  the  State  legislature:  a 
Presidential  elector  in  1797;  Representative  in  Congress 
1S07-09  and  1817-21  ;  U.  S.  Senator  1S10-16;  governor  of 
South  Carolina  1S26-28,  and  was  receiver  of  public  moneys 
in  Mississippi  Territory.     D.  in  1832. 

Taylor  (John*),  b.  in  1781  ;  was  an  eminent  publisher 
and  bookseller  in  London;  wrote  several  essays  on  finan- 
cial topics,  among  which  are  — Money,  it*  Origin  and  Use 
(1831),  Thr  Standard  and  Measure  of  Value,  Cateehiama 
of  the  Currency  and  Exchanges  (1835),  and  Currency  In- 
vestigated (1845),  Also,  Tke  Great  Pyramid,  why  was  it 
Built?  >md  who  Built  it?  in  which  he  argues  that  it  was 
built  by  the  sons  of  Joktan  as  a  standard  of  measurement. 
lie  is  best  known  by  his  Identity  of  Junius  with  a  dis- 
tinguished Living  Character,  in  which  he  endeavors  to  prove 
that  Sir  Philip  Francis  was  the  author  of  the  Letters  of 
Junius  (1810;  with  a  supplement,  consisting  of  fac-similes 
and  other  illustrations,  1817).     D.  in  1864. 

Taylor  (John  Louis),  b.  in  London  Mar.  1,  1769;  was 
brought  to  America  by  his  brother  in  1781 ;  studied  law, 
and  settled  at  Fayetteville,  N.  C. ;  was  several  times  elected 
to  the  legislature  ;  became  one  of  the  judges  of  the  supreme 
court  of  the  State  in  1  79S,  and  was  chief-justice  from  1810 
until  his  death.  A  volume  of  his  decisions,  containing 
cases  decided  from  1799  to  1802,  was  published  in  1802, 
and  another  volume,  of  cases  from  1816  to  1818,  appeared 
in  1818.  He  also  published  a  Charge  to  the  Grand  Jury 
of'  Edgecombe  Superior  Court,  exhibiting  a  View  of  the 
'  'riminal  Lou-  of  North  Carolina  (1817).     D.Jan.  29, 1829. 

Taylor  (John  W.),  b.  in  Saratoga  co.,  X.  Y. ;  graduated 
at  Union  College  in  1803;  studied  law  in  Albany,  and  was 
elected  to  the  legislature  in  1811 ;  in  1813  he  was  chosen  a 
Representative  in  Congress,  and  retained  his  seat  until 
1833  ;  was  Speaker  of  the  House  in  the  sixteenth  Congress 
1819-20,  by  which  the  Missouri  Compromise  bill  was 
passed,  in  opposition  to  which  he  made  an  eloquent  speech  ; 
and  also  Speaker  of  the  nineteenth  Congress  1825-26.  He 
was  State  senator  in  1841-43,  and  in  1843  removed  to 
Cleveland,  0.     1>.  at  Cleveland  Sept.  8,  1854. 

Taylor  (Joseph  P.),  brother  of  Zachary,  b.  in  Ken- 
tncky  :  entered  the  V.  S.  army  in  1813  as  third  lieutenant 
of  the  28th  Infantry;  first  lieutenant  1814;  retained  in  the 
3d  Artillery  in  the  peace  organisation  of  the  army,  and 
became  captain  in  1  s 2 ;"> ;  in  Mar.,  1829,  was  appointed  an 
assistant  commissary  of  subsistence,  in  which  department 
he  had  been  acting  for  the  greater  part  of  the  time  sinoe 
entering  the  service:  in  1838  became  major,  and  in  1841 
assistant  commissary-general  with  rank  of  lieutenant-col- 
onel: during  the  war  with  Mexico  his  able  administrative 
ability  was  displayed  in  the  conduct  of  his  department,  and 
in  IMS  was  brevetted  colonel:  upon  the  death  of  Gen.  Gib- 
Bon  i  Sept.,  18(1]  ),  Taylor  succeeded  that  officer  as  commis- 
sary-general with  rank  of  colonel,  which  by  act  of  Feb.  9, 
1863,  was  increased  to  that  of  brigadier-general.  D.  at 
Washington.  I>.  C,  June  29,  1S64. 

Taylor  (Joseph  W.l,  b.  about  1820  in  Cumberland  co., 
Kv. ;  graduated  at  Princeton  College,  Ky„  and  in  183S 
removed  to  Alabama;  became  a  prominent  Whig  lawyer 


and  legislator  and  an  active  promoter  of  the  cause  of  ed- 
ucation ;  was  elected  in  1865  to  Congress,  but  not  allowed 
a  seat;  afterward  editor  of  the  Tuscaloosa  Times  and  pres- 
ident of  the  trustees  of  the  Southern  University. 

Taylor  (Meadows),  b.  in  Ireland  about  1810;  early 
entered  the  military  service  of  the  East  India  Company,  in 
which  he  obtained  high  distinction,  having  risen  to  the 
rank  of  colonel  and  been  decorated  with  the  knighthood 
of  the  Star  of  India;  was  president  or  administrator  at 
several  native  courts ;  was  a  learned  archaeologist,  and 
married  a  princess  of  Southern  India.  D.  in  May,  1876. 
Author  of  Confessions  of  a  Thug  (3  vols.,  1839;  new  ed. 
185S),  Tippoo  Sttltann,  a  Talc  of  the  Mysore  War  (3  vols., 
1840),  Notices  of  Cromlechs,  Cairn*,  and  other  Ancient 
Seytho- Druid ical  Remains  in  the  Principality  of  Sorapur 
(London,  1853),  Tara,  a  Mahratta  Tale  (3  vols.,  1863), 
Ralph  Darnell,  a  Tale  (3  vols.,  1S65),  and  The  Student's 
Manual  of  the  History  of  India,  from  the  Earliest  Period 
to  the  Present  (1870),  the  latter  work  being  the  only  pop- 
ular history  of  India  in  which  adequate  attention  is  given 
to  the  dynasties  of  the  Dekkan.  Col.  Taylor  contributed 
the  Indian  materials  to  Cassell's  Biographical  Dictionary 
(London,  vol.  i.,  1S69). 

Taylor  (Nathaniel  William),  D.  D.,  b.  at  New  Mil- 
ford,  Conn.,  June  23,  1786;  graduated  at  Yale  College  in 
1807;  studied  theology,  and  in  1812  became  pastor  of  the 
Centre  Congregational  church  in  New  Haven,  whero  he 
rose  to  eminence  as  a  preacher.  In  1822  he  was  chosen 
Dwight  professor  of  didactic  theology  in  Yale  College,  and 
occupied  the  chair  until  his  death.  In  1828  he  delivered 
the  concio  ad  dentin  discourse  at  New  Haven,  in  which  he 
put  forth  views  upon  the  subject  of  the  nature  and  extent 
of  human  depravity  and  kindred  dogmas  which  were 
widely  denounced  as  unscriptural  and  heretical,  but  which 
hecontinued  to  maintain  and  to  uphold  through  the  Chris- 
tian Spectator,  and  which  were  vehemently  opposed  by 
other  divines  in  various  discourses  and  periodicals.  After 
his  death  4  vols,  of  his  works,  edited  by  Rev.  Noah  Porter, 
D.  D.,  were  published :  Practical  Sermons,  preached  while 
pastor  of  the  Centre  church  (1S58);  Lectures  on  the  Moral 
Government  of  God  (2  vols.,  1859);  and  Essays,  Lectures, 
etc.,  upon  Select  Topics  in  Revealed  Theology  (1S59).  D. 
in  New  Haven  Mar.  10,  1858. 

Taylor  (Oliver  Alpex),  b.  at  Yarmouth,  Mass.,  Aug. 
18,  1801  ;  graduated  at  Union  College  in  1825,  and  at  An- 
dover  Theological  Seminary  in  1829,  where  he  subsequently 
was  instructor  in  sacred  literature;  in  1839  became  pastor 
of  a  church  in  Manchester,  Mass.  He  contributed  to  vari- 
ous religious  periodicals ;  prepared  in  1838  a  catalogue  of 
the  library  of  Andover  Seminary,  and  besides  several  poems 
published  Brief  Views  of  the  Saviour  (1835),  Piety  in 
Humble  Lif,  a  Memoir  of  Andrew  Lee  (1844),  and  trans- 
lated Reinhard's/^aii  of  the  Founder  of  Christianity  (1831), 
Reinhard's  Memoirs  and  Confessions  (1832),  and  The  Music 
of  the  Hebrews.  A  memoir  of  him,  by  his  brother.  Rev. 
T.  A.  Taylor,  was  published  in  1853.  D.  at  Manchester, 
Mass.,  Dec.  18,  1851. 

Taylor  (Richard),  grandson  of  John  Taylor  of  Nor- 
wich (which  see),  b.  at  Norwich  May  18.  1781  ;  learned  the 
trade  of  a  printer  in  London,  at  the  same  time  studying 
language  and  literature,  and  in  1803  established  himself 
in  business  in  London,  devoting  himself  especially  to  the 
publication  of  works  upon  natural  history.  In  1S22  he 
became  joint  editor,  with  Dr.  Tilloch,  of  the  long-estab- 
lished Philosophical  Magazine,  with  which  in  1827  was 
incorporated  Thomson's  Annals  of  Philosophy  ;  in  1837 
commenced  the  publication  of  the  Scientific  Memoirs,  se- 
lected from  the  transactions  of  foreign  academics  and 
learned  societies,  and  in  1838  established  the  Annals  of 
Natural  History.  During  nearly  half  a  century  he  was 
under-secretary  of  the  Linna?an  Society,  and  was  a  prom- 
inent member  of  the  British  Association  for  the  Advance- 
1  ment  of  Science.  He  prepared  annotated  editions  of  Ho-ne 
Tooke's  Diversion*  of  Pnrley  (1829  and  1840)  and  of  War- 
ton's  History  of  English  Poetry  (1840).  D.  at  Richmond, 
near  London,  Dec.  1,  1858. 

Taylor  (Richard),  son  of  Zachary  Taylor,  b.  in  Flor- 
ida ;  was  a  resident  of  Louisiana  at  the  breaking  out 
of  the  civil  war,  when  he  entered  the  Confederate  army, 
and  was  made  colonel  of  a  Louisiana  regiment,  which 
fought  under  his  command  at  the  battle  of  Cull  Run  ;  was 
made  brigadier-general  in  Oct.,  1861  ;  served  under  Stone- 
wall Jackson  in  Virginia ;  became  major-general  :  in  1863- 
64  commanded  in  the  department  W.  of  the  Mississippi, 
especially  against  Gen.  Banks  in  his  unsuccessful  Red 
River  campaign;  in  Sept.,  1S64,  was  placed  in  command 
of  the  department  of  East  Louisiana,  with  his  head-quar- 
ters at  Mobile,  and  on  May  4,  lsfi.3.  surrendered  to  Gen. 
Canby,   his  force  being  the  last  which   remained  to  the 
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Confederacy.  After  the  war  he  resided  on  his  plantation 
in  Louisiana.     D.  at  New  York  City  Apr.  12,  1879. 

Taylor  (Richard  Cowling),  b.  at  Ilinton,  Stafford- 
shire, Jan.  18,  1789;  became  eminent  as  a  geologist  and 
antiquary,  publishing  many  papers  and  several  books  on 
these  subjects;  emigrated  to  America  in  1830,  making 
Philadelphia  his  residence,  and  devoted  himself  to  the 
development  of  the  mineral  resources  of  the  country.  Be- 
fore leaving  England  he  published — Index  Monastieus,  or 
the  Abbeys,  M<>ituntcri''n,  etc.  formerly  established  in  the  City 

of  Norwich  and  the  Ancient  Kingdom  of  Eatt  Anglia  (1821 ), 
The  Geology  of  East  Anglia  ( 1 827),  ami  an  elaborate  Index 
to  Dinjilnle'x  Monasticon  Anglieanum  (1830).  After  com- 
ing to  America  he  published,  among  others — History  and 
Description  of  Fossil  Fuel  (1*41 1,  Statistics  of  Coal  (1848; 
2d  ed.,  revised  by  S.  B.  Hal de man,  1855),  and  many  re- 
ports of  his  various  surveys,  some  of  which  were  issued  in 
England  and  others  in  America.  Among  his  publications 
are  treatises  on  The   Geology  and  Natural  History  of  the 

North-east  extremity  of  the  Alleghany  Mountains,  and  <i 
Supplement  to  the  Natural  History  of  the  Birds  of  the  Alle- 
yhany  Range.     J),  at  Philadelphia  Nov.  26,  1851. 

Taylor  (Robert),  originally  a  clergyman,  but  subse- 
quently the  author  of  several  books  of  an  irreligious  tend- 
ency. Among  these  are — The  Devil's  Pulpit,  for  which  the 
author  was  imprisoned  (1831)  j  The  Dieyesis,  being  a  Dis- 
covery of  the  Origin  and  Early  History  of  Christianity 
(1833) ;  Astro-  Theological  Lectures  on  Freemasonry  { 1856) ; 
Astronnmico-  Theological  Lectures  (1857);  Belief  not  the 
Safe  Side  (1857). 

Taylor  (Samuel  Harvey),  LL.D.,  b.  in  that  part  of 
Londonderry  now  called  Derry,  N.  II..  Oct.  3,  180";  gradu- 
ated at  Dartmouth  College  1832;  entered  Andover  Theo- 
logical Seminary  1832:  was  assistant  teacher  in  Phillips 
Andover  Academy  1833-35;  tutor  in  Dartmouth  College 
1836-37  ;  graduated  froni  the  seminary  1837,  and  in  the 
autumn  of  that  same  year  became  principal  of  Phillips 
Andover  Academy,  holding  the  office  till  he  died  suddenly 
of  heart  disease  Jan.  29,  1871.  His  scholarship  was  exact 
and  solid,  his  moral  tone  lofty,  and  the  drill  of  his  class- 
room terribly  severe.  From  1852  (when  Bela  B.  Edwards 
died)  he  was  one  of  the  editors  of  the  Rihfiotheca  Sacra. 
In  1851  he  assisted  in  editing  the  History  of  Londonderry* 
He  also  published — Krcbs's  Guide  for  Writing  Latin  (1843), 
Kiihner's  Grammar  of  the  Greek  Language,  in  connection 
with  Prof.  Eil wards  (1844),  Elementary  Greek  Grammar 
(1846),  Method  of  Classical  Study  (1861),  Classical  Study 
(1870).     (See  Congregational  Quarterly.  Jan.,  1872.) 

R.  D.  Hitchcock. 

Taylor  (STEPHEN  William),  LL.D.,  b.  at  Adams,  Mass., 
Oct.  23,  1791  ;  graduated  at  Hamilton  College  in  1817  ;  was 
for  fourteen  years  principal  of  the  Black  River  Academy 
at  Lnwville,  N.  Y. ;  subsequently,  for  three  years,  teacher 
in  a  family  school,  and  in  [834  became  head  of  the  pre- 
paratory department  of  Hamilton  Institution,  in  which 
from  1838  to  1845  he  was  professor  of  mathematics  and 
natural  philosophy ;  the  institution  having  been  reorgan- 
ized as  Madison  University,  he  became  its  president  in 
1851.  He  was  eminent  ns  a  practical  educator,  and  pub- 
lished an  historical  sketch  of  Madison  University,  several 
inaugural  and  baccalaureate  addresso-,  and  a  series  of  es- 
says on  the  theory  of  education.  D.  at  Hamilton,  N.  Y., 
Jan.  7.  1856. 

Taylor  (Thomas),  styled  "  the  Platontst,"  b.  in  London 
May  15,  1758;  studied  for  a  while  at  St.  Paul's  School  with 
the  design  of  becoming  a  dissenting  minister,  but  after- 
ward entered  a  banking-house;  devoted  his  spare  moments 
to  the  study  of  Orcck,  mathematics,  and  chemistry  ;  taught 
the  languages  and  mathematics;  was  appointed  assistant 
secretary  of  the  Society  for  the  Encouragement  of  Arts  and 

Manufactures;    read    in   tho  occult    sciences,  and   set   about 
making  a  translation   of   the  works  of  Plato  and  the  re- 
mains of  the  so-called  Platonists.     Hi*  works  comprise  63 
volumes,  of  which  23  are  large  quartos;  among  them  aro 
treatises  on  arithmetic  and  geometry,  on  the  Bleusinian  and 
Bacchic  mysteries ;  an  edition,  with  large  additions,  of  tho 
Greek  Lexicon  of  Hederious;   an  essay  on  the  Rights  of 
Brutes,  In  ridicule  of  Paine'fl  Rights  of  Man  ,-  a  History  of 
the  Restoration  of  the  Platonic  Theology}  and  a  volume  of 
Misct  llanii  *  fn    Prose  and    Verse.     His  main  labor,  bow 
ever,  was  the  translating  of  little  known  Greek  and  Latin 
works.     Besides  the   Plato  and  Aristotle,  his  translations 
include  the  remains  of  Apuleius,  (Yl-us.  hemophilus,  Hie 
rocles,  rambliohus,  Julian,  Maximuj  Tyrius,  Ocellus  Lu 
eanus,  Olympiodorus,  Pausanlas,  Plotinua,  Porphyry,  Pro 
olu*,  Sallusl  On  the  Godsandtht   World,  the  Orphic  Hymns, 
and  the  '  *halds  an   Oracles,     His  translation  of   Plato  (5 
vols.  4to,  1804)  was  printed  at  tl st  of  the  duke  of  Nor- 
folk, who  from  some  whim   looked  up  nearly  the  whole 
edition  in  his  house,  where  the  copies  remained  until  IS  IS. 


Of  his  translation  of  Aristotle  (10  vols.  4to,  1806-12)  only 
50  complete  copies  were  struck  off,  the  expense  being  de- 
frayed by  W.  Meredith,  a  retired  tradesman,  who  gave 
Taylor  an  annuity  of  £100,  which  constituted  fully  half 
his  income  for  the  rest  of  his  life,  during  which  he  sank 
into  almost  absolute  obscurity.  His  latest  works  were 
translations  of  Proclus  On  Providence  and  Evil  (1833)  and 
Plotinus  On  Suicide  (1834).  D.  at  Walworth  Nov.  1,  1835. 
Taylor  (Thomas  House),  I).  D.,  b.  at  Georgetown,  S.  C, 
Oct.  18,  1799;  received  his  collegiate  and  theological  edu- 
cation in  his  native  State ;  entered  holy  orders  in  the  Epis- 
copal Church,  and  in  1834  succeeded  Dr.  (afterward  Bishop) 
J.  M.  Wainwright  as  rector  of  Grace  church,  New  York. 
He  took  a  high  rank  in  his  profession,  and  was  identified 
with  the  "  Low  Church  "  side  of  the  denomination.  In  1866 
he  went  to  Europe  for  the  benefit  of  his  health,  and  after  his 
return  passed  the  greater  part  of  his  time  at  his  country 
residence  at  West  Park,  on  the  Hudson.  About  two  years 
before  his  death  he  was  severely  injured  by  being  thrown 
from  his  carriage.  After  his  death  was  published  a  vol- 
ume   of    his    Sermons  preached    in    Grace    Church,    JS^O-67 

(1869).     D.  at  West  Park,  N.  Y.,  Sept.  9,  1867. 

Taylor  (Tom),  b.  at  Sunderland,  Durhamshire,  in  1817; 
passed  two  terms  at  the  University  of  Glasgow,  where  he 
won  three  gold  medals  and  other  prizes ;  then  went  to 
Trinity  College,  Cambridge,  where  he  graduated  with  high 
honors,  and  became  a  fellow;  was  appointed  to  the  chair 
of  English  literature  in  University  College,  London,  which 
he  held  for  two  years;  wrote  for  periodicals,  especially  for 
Punch;  studied  law;  was  called  to  the  bar  in  1845;  was 
made  secretary  to  the  board  of  health  in  1*54,  and  in  185S 
secretary  to  the  local  government  act  office.  He  has  pro- 
duced, either  singly  or  in  conjunction  with  others,  more 
than  1 00  dramatic  pieces,  many  of  which  have  had  a 
marked  success;  among  them  are — Still  Waters  Run  Deep, 
Th.-  Unequal  Match,  The  Overland  Route,  The  Contented 
Election,  Our  American  Cousin,  The  Tichet-of- Leave  Man, 
and  'Twi.rt  Arc  and  Croim.  He  has  also  published — Life 
of  R.  R.  Haydon  (1853),  Autobiographical  Recollections  of 
C.  R.  Leslie  (1860),  Handbook  to  the  Pictures  of  the  Na- 
tional Exhihition  of  1SG2  (1862),  furnished  the  letter-press 
to  accompany  Rirket  Foster's  Pictures  of  English  Land- 
scapc  (1862);  translated  from  the  French  of  Villcmarque 
the  Ballads  and  Songs  of  Brittany  (1865),  and  in  conjunc- 
tion with  C.  W.  Franks  prepared  a  Catalogue  of  the  Works 
of  Sir  Joshua  Rcyntdds  (1860). — His  wife,  better  known  by 
her  maiden  name  of  Laura  W.  IJAnKEit,  has  assisted  her 
husband  in  several  of  his  works,  and  is  a  musical  composer 
of  decided  originality  and  power. 

Taylor  (Virgit,  CoRYnoN),  b.  at  Barkhamstead,  Conn., 
in  1817  ;  author  of  Taylor's  Index-Staff,  a  new  method  of 
musical  notation,  in  which  the  keynote,  whether  major  or 
minor,  is  indicated  by  a  heavy  line  or  a  wide  space.  Ho 
has  written  for  the  newspapers  articles  on  political  topics, 
and  has  published  the  following  musical  works :  Sacred 
Minstrel    (1846),     The    Lute,  or    Musical    instructor   (1847), 

Choral  Anthems  (1850),  The  Golden  Lyre  (1850),  The  Con- 
cordia (185M,  The  Chime  (1851).  The  Celestina  (1856),  The 
Song  Festival  (1858),  The  Enchanter  (1861),  The  Concer- 
tina (1864),  and  The  Praise  Offering  (1868). 

Taylor  (Wai.tkii),  b.  probably  in  Virginia;  emigrated 
to  tho  Territory  of  Indiana,  where  he  held  several  official 
stations,  and  in  1811  was  aide-de-camp  to  (Jen.  Harrison 
at  the  battle  of  Tippecanoe.  When  Indiana  was  admitted 
into  the  Union  :is  a  State,  in  1816.  he  was  ohosen  one  of  tho 
Senators  in  Congress,  and  was  re-elected  for  a  second  term. 
I),  at  Lunenburg,  Va.,  Aug.  26.  1826, 

Taylor  (William),  b.  at  Norwich,  England,  in  1765, 
the  son  of  a  wealthy  merchant:  was  sent  to  Germany  to 
eompleto  his  mercantile  education,  but  having  mastered  tho 
language,  he  became  charmed  with  its  literature,  and  re- 
turning to  England  devoted  himself  to  letters,  and  for  a 
time  partially  to  polities.  He  was  it  very  voluminous  eon 
brihntor  to  the  Monthly  Review,  for  which  ho  wrote  the  cri- 
tiques during  many  years.  No  was  the  tirst  Englishman  to 
introduce  to  English  readers  a  knowledge  of  the  literature 
Of  Germany,  and  is  best  known  by  his  vigorous  translation 

of  Burger's  Lenore.  lie  published  a  translation  of  Lessing's 
Nathan  the  Wise  (1805),  English  Synonyms  Discriminated 
(1813),  and  Historic  Survey  of  German  Poetry,  with  many 
translations  (1828).  His  Life  and  Writings,  containing  cor 
respondenoe  with  Robert  Boutheyand  original  letters  from 
Walter  Boott,  was  published  by  J.  W,  Rob  bo  rd  a  (2  vols. 
BVO,   1848).      1>.  in  Mar..   1838, 

Taylor  (Willi  \m  Cookr),  LL.D.,  b.  at  Youghal,  Ire- 
land, Apr.  16,  1800;  was  educated  at  the  I  uiversitv  of 
Dublin  :    went  to  Lond where  he  entered  Upon  a  I  it©  I  ■    | 

eareer:  paid  especial  Attention  to  tho  Bubjeol  ■>!  education, 
and  in  1846  was  sent  by  government  to  examine  the  edu- 
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■  .,]  systems  in  use  on  the  continent  of  Europe — a  com- 
,,,  which  be  executed  with  marked  ability — and  had 
been  sen!  to  [reland  tocarrj  out  his  educational  views  when 
he  was  out  off  by  cholera.  His  principal  works  are — His- 
torical '/'■■  ;  ■  y(1829),  History  of  Franct  and  Normandy 
(  1830),  Hist  \f  o/  ■':■■  Civil  Wars  in  Ireland { 183]  ).  History 
0f  Moha\  s'"''  (1834),  History  of  Fopery 

I  ]  S;;;        .    .  fllustratt  d  /nun    Egyptian    Monuments 

,1s::-..  Manual  of  Modern  History  (1838;,  Manual  of  An- 
Vatural  History  of  Society  \  1839), 
ohy  of  '!'•  Age  of  Elizabeth  (1842),  His- 
tory of  Brit  1842),  Revolutions,  fnsurrect ions,  and 
i  of  Europ<  |  1843),  and  Memoirn  of  the  House 
L849).     D.  in  Dublin  Sept.  12,  1849. 

Taylor  I  William  Mackergo),  D.  P..  b.  at  Kilmarnock, 
Ayrshire,  Scotland,  Oot.  i'::.  1829;  educated  at  Kilmarnock 
Academy  :  graduated  M.  A.  at  the  University  of  Glasgow 
1849;  studied  theology  at  the  Divinity  Hall  of  the  United 
Presbyterian  Church  in  Edinburgh  ;  was  licensed  to  preach 
by  the  presbytery  of  Kilmarnock  Dee.  14,  1852;  ordained 
past  t  i'l"  i!m-  T.  r.  congregation  at  Kilmarnock  June  l?s, 
1853;  pettled  over  the  I.  P.  Church,  Derby  road,  Liver- 
pool, England,  Oot.  23,  1855;  in  the  spring  of  1*71  came 
to  the  V.  S.  as  delegate  from  the  U.  P.  Church  in  Scotland 
to  the  Genera]  Assembly  of  the  Presbyterian  Church  at 
Chicago;  was  called  to  the  pastorate  of  the  Broadway 
Tabernacle  (Congregational)  church  in  New  York  City 
Nov.  22,  1871,  and  entered  upon  his  labors  there  Mar.  10, 
1872.  in  1872  he  received  the  degree  of  D.  I*,  from  both 
Yale  and  Amherst  on  the  same  day.  In  addition  to  many 
articles  in  the  Scottish  Review  and  many  separate  Ber- 
mons,  he  has  published  Life  Truth*  (1862),  The  Miracles 
Helps  to  Faith,  not  Hindrances  (1865),  The  Lost  Found, 
(tin/  the  Wanderer  Welcomed  i  1870),  Memoirs  and  I'-  mains 
of  Rev.  M.  Dickie,  Bristol  ( 1  s7i> ),  David,  King  of  Israel 
(1874),  Elijah  the  Prophet  (187 5),  Tht  Ministry  of  thi  Word 
1 1876).  R.  D.  Hitchcock. 

Taylor  (William  Rogers),  U.  P.  X..  b.  Nov.  7,  1811, 
in  Rhode  [sland;  entered  the  navy  as  a  midshipman  Apr. 
1,  1828;  became  a  lieutenant  in  1840,  a  commander  in  1855, 
a  captain  in  1862,  a  commodore  in  L866,  a  rear-admiral  in 
1871 ;  retired  in  1873.  Served  on  the  W.  coast  of  Mexico 
during  our  war  with  that  country,  and  as  fleet-oaptain  to 
Rear-Admiral  Dahlgren  was  on  board  the  monitors  Cats- 
kill  and  Montank  in  the  fights  of  the  10th  and  l8thof  July, 
1st;;;,  with  Forts  Wagner  and  Sumter.  Commanded  the  Ju- 
niata in  the  first  Fort  Fisher  fight.     Foxhall  A.  Parker, 

Taylor  (William  Vignebon),  b.  at  Newport,  R.  I.,  in 
ITS]  ;  went  to  sea  before  the  mast,  and  rose  to  be  a  cap- 
tain in  the  merchant  service;  entered  the  navy  as  sailing- 
master  in  isllt;  effectually  aided  Perry  in  equipping  his 
licet  on  Lake  Ontario  and  in  the  nayal  victory  of  Sept.  13, 
soiling  the  Lawrence,  Perry's  flag-ship,  into  and  during 
the  action,  and  for  liis  services  was  made  lieutenant:  was 
made  master-commander  in  1831,  captain  in  1841,  and  in 
1  s  1 7  commanded  the  Ohio,  74  guns,  on  a  cruise  to  the  Pa- 
cific, which  was  his  last  service.  He  was  the  father  of 
Rear  Vdmiral  William  R.  Taylor.  I".  S.  N..  and  of  Capt. 
0.  II.  1'.  Taylor,  V.  B.  A.,  who  was  killed  by  the  Indians 
in  Washington  Territory  in  May,  1858.  1>.  at  Newport, 
R.  1..  Feb.  11,  1858. 

TaylOT  (Zachary),  twelfth  President  of  the  XT.  S.,  h. 
in  Orange  >■<<.,  V*a.,  Sept.  24,  17*4.  His  father,  Richard 
Taylor  (b.  1748),  was  colonel  of  a  Virginia  regiment  in  the 
Revolutionary  war;  removed  to  Kentucky  in  l7-Sf>;  pur- 
chased a  large  plantation  near  Louisville,  and  became  an 
influential  citizen  :  was  a  member  of  the  convention  which 
framed  the  constitution  of  Kentucky:  served  in  both 
branches  of  the  legislature,  and  was  collector  of  the  port 
al  Louisville  under  Pres.  Washington ;  as  a  Presidential 
elector  he  rote  1  for  Jefferson,  .Madison.  Monroe,  and  Clay. 
I>.  .Ian.  I1.'.  1829.  Zachary  remained  on  his  father's  plan- 
tation until  L808,  in  which  year  i  .May  3)  ho  was  appointed 
first  lieutenant  in  the  7th  Infantry  to  till  a  vacancy  occa- 
siono  I  by  the  death  of  his  elder  brother,  Hancock.  Up  to 
this  period  he  had  recoived  but  a  limited  education. 
Joining  his  regiment  at  New  Orleans,  he  was  attacked  with 
the  yellow  fever,  with  nearly  fatal  termination.  Promoted 
t  >  be  captain  in  Nov..  1810,  in  the  summer  of  1812  he  was 
in  command  of  Fort  Harrison,  on  the  left  bank  of  the 
Wabash  River,  near  the  present  -ite  of  Terre  Haute,  his 
inl  defence  of  which  (Sept.  4-5,  1812),  with  bat  a 
handful  of  men  against  a  large  force  of  Indians  which  here 
attai  ked  him,  waa  one  of  the  first  marked  military  aohie^  e- 
ment-  of  the  war  of  1^1—;  was  brevetted  major,  and  in  1814 
promoted  to  the  lull  rank.  During  the  remainder  of  the 
war  Taylor  was  actively  employed  on  the  Western  frontier. 
In  the  peace  organization  of  the  army  in  1815  he  was  re- 
tained :i>  captain,  but  Boon  after  resigned  ami  settled  near 
Louisville.     In    .May,    1816,    however,    he    re-entered    the 


army  as  major  of  the  3d  Infantry,  became  lieutenant-col- 
onel Stli  Infantry  in  1S1<),  and  in  1832  attained  the  col- 
onelcy of  the  1st  Infantry,  of  which  he  had  been  lieutenant- 
colonel  since  1821.  On  different  occasions  he  had  been 
called  to  Washington,  as  member  of  a  military  board  for 
organizing  the  militia  of  the  Union,  and  to  aid  the  gov- 
ernment with  bis  knowledge  in  the  organization  of  the 
Indian  bureau,  having  for  many  years  discharged  the 
duties  of  Indian  agent  over  large  tracts  of  Western  country. 
He  served  through  the  Black  Hawk  war  [1882),  and  in  is:;; 
was  ordered  to  take  command  in  Florida,  then  the  Bcene 
of  war  with  the  Indians.  As  hitherto,  the  Indians  after 
their  attacks  would  retreat  to  their  hiding-places  in  the 
swamps,  beyond  pursuit  of  the  army ;  but  Taylor  determined 
to  attack  them  in  their  strongholds.  Accordingly,  the  bat- 
tle of  Okee-eho-bee  was  fought  Dec.  25,  1837,  resulting  in 
the  decisive  defeat  of  the  savages,  and  virtually  ending 
the  war.  Taylor's  loss  was  112  wounded  and  20  killed. 
For  this  Taylor  was  brevetted  brigadier-general  and  made 
commander-in-chief  in  Florida  :  was  transferred  to  com- 
mand of  the  army  of  the  South-west  in  I  Sid,  from  which 
command  he  was  relieved  the  same  year  at  his  own  request. 
Subsequently,  he  was  stationed  on  the  Arkansas  frontier 
at  Forts  Gibson,  Smith,  and  Jesup.  which  latter  work  had 
been  built  under  his  direction  in  1822.  On  May  28,  1845, 
he  received  a  despatch  from  the  secretary  of  war  inform- 
ing him  of  the  receipt  of  information  by  the  President 
"that  Texas  would  shortly  accede  to  the  terms  of  an- 
nexation," in  which  event  he  was  instructed  to  defend  and 
protect  her  from  "foreign  invasion  and  Indian  incur- 
sions." He  proceeded,  upon  the  annexation  of  Texas, 
witli  about  1500  men.  to  Corpus  Christi,  where  his  force  was 
increased  to  some  4400,  In  Mar..  1846,  he  was  ordered  to 
advance  to  the  banks  of  the  Rio  Grande,  opposite  Mata- 
moras,  where  a  camp  was  constructed  (named  Fort  Brown 
after  its  gallant  defence  by  Major  Brown),  and  established 
bis  depot  of  supplies  at  Point  Isabel,  25  miles  t«»  the  E. 
lie  was  ordered  by  Gen.  Ampudia  to  retire  beyond  the 
Nueces,  to  which  he  replied  that  under  instructions  of  his 
government  he  should  maintain  his  position.  Apprehend- 
ing an  attempt  to  cut  him  off  from  his  base  of  supplies,  be 
started  tor  that  point  (May  1)  with  the  main  body  of  his 
troops.  On  May  3  the  sound  of  heavy  cannonading  warned 
him  of  an  attack  on  his  camp,  guarded  only  by  a  weak 
garrison,  and  he  departed  to  its  relief  May  7.  The  battle 
of  Palo  Alto  (which  see)  was  fought  next  day,  and  that 
of  Resaca  de  LA  Palma  (which  sec)  May  0  ;  Matamoras 
was  occupied  without  resistance  May  18,  where  he  re- 
mained until  September.  Taylor  was  brevetted  major- 
general  May  28,  and  a  month  later  (dune  29,  1846)  his 
full  commission  to  that  grade  was  issued.  After  needed 
rest  and  reinforcement,  he  advanced  in  September  on  MON- 
TEREY {which  sec),  which  city  capitulated  after  three  days' 
stubborn  resistance.  Here  he  took  up  his  winter  quarters. 
The  plan  for  the  invasion  of  Mexico  byway  of  Vera  Cruz, 
with  Gen. Scott  in  command,  was  now  determined  upon  by 
the  government,  and  at  the  moment  Taylor  was  about  to 
resume  active  operations  he  received  orders  to  send  the 
larger  part  of  his  force  (Worth  and  Quitman's  divisions 
and  most  of  (Jen.  Wool's  volunteers)  to  reinforce  the  army 
of  Gen.  Scott  at  Vera  Cruz.  Though  subsequently  re- 
inforced by  raw  recruits,  yet  after  providing  a  garrison 
for  Monterey  and  Saltillo  he  had  but  about  5300  effective 
troops,  of  whom  but  500  or  000  were  regulars.  In  this 
weakened  condition,  however,  he  was  destined  to  achieve 
his  greatest  victory.  Confidently  relying  upon  the  strength 
of  Vera  Cruz  to  resist  the  enemy  for  a  long  time,  Santa 
Anna  directed  his  entire  army  against  Taylor  to  overwhelm 
him.  and  then  return  to  oppose  the  advance  of  Scott's  more 
formidable  invasion.  The  battle  of  BuENA  Vista  (which 
see)  was  fought  Feb.  22-23,  1847.  He  received  the  thanks 
of  Congress  and  a  gold  medal,  and  "Old  Hough  and 
Ready,"  l\iv  sobriquet  given  him  in  the  army,  became  a 
household  word,  lie  remained  in  quiet  possession  of  the 
Pin  Grande  valley  until  November,  when  he  returned  to 
the  P.  S.  In  the  Whig  convention  which  met  at  Phila- 
delphia dune  7,  1848,  Taylor  was  nominated  on  the  fourth 
ballot  (dune  S)  as  the  candidate  of  the  Whig  party  for 
President  over  Henry  Clay,  Gen.  Scott,  and  Daniel  Web- 
ster. In  November,  Taylor  received  a  majority  of  the 
electoral  votes  ami  a  popular  vote  of  1,360,752  against 
1,219,962  for  Cass  and  Butler  and  291,342  for  Van  Buren 
and  Adams.  Gen.  Taylor  was  inaugurated  President  Mar. 
1.  1849.  Among  the  questions  requiring  the  prompt  atten- 
tion of  the  President  was  the  organization  of  the  large  ter- 
ritories newly  acquired  by  conquest  and  treaty,  the  question 
of  the  admission  of  California,  the  formation  of  new  'I '.  i  i  i- 
tories,  and  the  settlement  of  the  boundary-line  between 
Texas  and  New  Mexico.  The  free  and  slave  States  being 
then  equal  in  number,  the  struggle  for  supremacy  on  the 
part    of   the  leaders  in  Congress  was  violent    and    hitter. 
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California  adopted  in  convention,  in  the  summer  of  1849,  a 
constitution  prohibiting  slavery  within  its  borders.  Taylor 
advocated  the  immediate  admission  of  California  with  her 
constitution,  and  the  postponement  of  the  question  as  to 
the  other  Territories  until  they  cuiild  hold  conventions  nml 
dei'iile  f>r  themselves  whether  slavery  shutild  exist  within 
their  borders.  This  policy  ultimately  prevailed  through  the 
celebrated  "  Compromise  measures  "  of  Henrj  Clay,  but  not 
during  the  life  of  the  brave  soldier  and  patriol  statesman. 
On  July  o  he  was  taken  suddenly  ill  with  a  bilious  fever, 
whieh  proved  fatal,  his  death  occurring  July  '■'.  1850.  One 
of  hi-  daughters  was  married  to  Col.  W.  W.  S,  Bliss,  bis 
adjutant-general  and  chief  of  staff  in  Florida  and  Mexico, 
and  private  secretary  during  his  Presidency;  another  was 
married  to  Jefferson  Davis. — His  son,  Richard  Taylor,  is 
noticed  above.  <;.  C.  Simmoxs. 

Taylor  Creek,  tp.,  Hardin  eo.,  O.     p.  891. 

Taylor,  Fort.    See  Fort  Taylor. 

Taylor's,  tp.,  Wilson  co.,  N.  C.     P.  555. 

Taylor's  Bridge,  tp.,  Sampson  Co.,  X.  C.     P.  1521. 

Taylor's  Falls,  p. -v.  and  tp.,  Chisagi .,  .Minn.,  on 

St.  Croix  River,  has  a  lumber-trade,  manufactures,  and  a 
weekly  newspaper.     P.  1003. 

Taylor's  Port,  v.,  Boone  co.,  Ky.     P.  120. 

Taylor's  Theorem,  in  mathematics,  a  theorem  first 
demonstrated  by  Dr.  Brook  Taylor,  and  published  by  him 
in  his  Mitkodw  [ticrementomm  in  1715.  The  object  of  the 
theorem  is  to  show  how  to  develop  a  function  of  the  sum 
of  two  variables  into  a  series  arranged  according  to  the 
asrendinu;  powers  of  one  with  coefficients  that  are  funotions 
of  the  other.  The  formula  for  making  the  development 
may  he  written — 

fin  (Pn  y-       ifin     </3 

/  (*  +s)  =  »  +  -7-9  +  ;,2 ,  .,  +  ,, ,,,  r  ,  t,  +>  et0- 


The  first  member  of  this  formula  denotes  any  function  of 

the  sum  of  x  and  y,  and  »  is  what  that  function  la mea 

when  x  is  made  equal  to  0.  The  formula  ia  always  appli- 
cable, but  it  sometimes  happens  that  h  or  one  of  its  buc- 
cessit  c  differential  coefficienta  reduces  to  «  tor  a  particular 
value  of  .'■.     This  is  ealled  the  failing   case  of  Taylor's 

th "em.     It  is  more  proper  to  Bay  that  the  function  fails 

to  be  developable  for  the  value  in  question.     W.  (!.  Peck. 

Tay'lorstown,  v..  Washington  eo.,  Pa.     P.  98. 

Tny'lorsville,  v..  Bartholomew  eo..  End.     P.  350. 

Tnylorsville,  p. -v.,  cap.  of  Spenoer  co.,  Ky.,  on  the 
E.  fork  of  Salt  River,  has  water-power,  manufactories,  and 
a  new  spaper. 

Tnylorsville,  p. -v.  and  tp.,  cap.  of  Alexander  co., 
X.  C.     P.  '>f  v.  Hill  :  "f  tp.  HITS. 

Tnylorsville,  v..  Highland  eo.,  0.     P.  52. 

Tnylorsville,  v.,  Muskingum  eo.,  0.     P.  514. 

Tnylorsville,  v.,  Indiana  CO.,  Pa.     P.  169. 

Tnylorsville,  p. -v..  cap.  of  Johnson  en.,  Tcnn.    P.  286. 

Tnylorville,  p. -v.  and  tp.,  oap.  of  Christian  eo..  III.,  at 
the  ,ji tion  of  the  Springfield  division  of  Ohio  and  Missis- 
sippi and  the  St.  Louis  division  of  Toledo  Wabash  and 
Western  H.  Its.,  25  miles  from  Springfield,  contains  ex- 
cellent schools,  3  newspapers,  and  does  an  extenBh  e  busi- 
io  --  in  grain.    P.  21. sn.     (i.  W.  M'taim.  Ed.  "  DEMOCR  IT." 

Tny'moutli,  tp..  Saginaw  co.,  Mich.     P.  638. 

Tnze'well,  county  of  Central  [Uinois,  I nded  X.  by 

Illinois  River,  intersected  by  the  Mackinaw,  and  traversed 
by  several  railroads;  surface  mostly  Level  prairie,  Soil  fer- 
tile; bituminous  coal  is  found.  There  are  manufactories 
of  agricultural  implements,  carriages,  furniture,  saddlery, 
iron  oastings,  Hour-mills,  and  distilleries.  Staples,  Indian 
oorn,  wheat,  oats,  wool,  and  live-stock,  Cap.  Pokin.  Lrea, 
660  sq.  m.     P.  27,903. 

Tazewell,  county  of  S.  \V.  \'irginia.  bordering  on  West 
Virginia,  traversed  by  Clinch  Mountain  ami  other-  ranges, 
and  drained  by  the  head-waters  of  Clinch  and  Holston  rivers. 

Surface  generally  hilly,  hut  with  fertile  v  alley-.      There  at  B 

tanneries  and  oloth  dressing  establishments,     Staples,  In 

ilia ii  oorn, oats,  a  little  tobaeoo,  vv 1 1  live-stock.     Cap, 

Taiewell  Courl  house.     lrea,al t  800  iq.  m.     1'.  10,791. 

Tn/ewell,  p. -v..  cap.  of  Claiborne  oo.,  Tenn.,  on  Bast 
Tennessee  ami  Virginia  It.  It.     P.  346, 

Tazewell  n  i  uni  i,  b.  in  Brunswick  oo.,  7a.,  in  1753 ; 
educated  at  William  and  Mary  College;  became  a  lawyer; 

w  i    ;i  member  of  the  Virginia  1 »e  of  burgesses  17.  - 

anl  "I' tin tittee  which  reported  Ho-  Declaration  of 

Rights  and  the  State  constitution  of  Jane,  1776 ;  was  ohosen 
to  a  seal  on  the  Bupreme  benob  1785;  was  a  member  n 

officio    'it  the    first    lit    of  appeal-,  to   whieh    position    he 

wa-  again  elevated  by  election  1793,  and  was  I  .  S.  Senator 

from  lT'.U  to  his  death,  at  Philadelphia  .Ian.  24,  1799, hav- 


ing presided  over  the  Senate  1705.  Liberal  in  his  political 
views,  he  favored  the  abolition  of  primogeniture  ami  en- 
tail and  the  separation  of  Church  and  State  in  Virginia, 
took  an  active  part  in  the  discussions  on  tin;  .lay  treaty, 
and  was  considered  a  leader  of  the  Republican  party. 

Tazewell  (Littleton  Walker),  son  of  Henry,  b.  at 
Williamsburg,  Va.,  Dec.  17.  1771;  graduated  at  William 
and  Mary  College  lT'.il  :  began  the  practice  of  law  at  Wil- 
liamsburg 1796;  was  chosen  to  the  State  legislature  1798; 
Settled  at  Norfolk  I  sill  ;  was  a  member  of  Congress  IS00- 
ol  ;  was  a  commissioner  under  the  Florida  treaty  1820; 
U.S.  Senator  1824-33 ;  declined  the  mission  t"  England 
1829  ;  was  a  prominent  sympathizer  with  the  nullification 
measures  1831-32,  and  governor  of  Virginia  1834-36.  D. 
at  Norfolk  May  ti.  I860.  Author  of  a  Review  "/the  Ncgo- 
tixtt'iiiH  between  il"  U.  S.  and  Cheat  Britain  respecting  the 
Commerc*  of  the  Txob  Countries!  etc.  (London,  L829),  re- 
printed from  the  columns  of  the  Norfolk  Herald  of  1827. 

Tnzewell  Court-house,  p. -v.,  cap.  of  Tazewell  co., 
Va. 

Tchnd,  or  Tssid,  a  large  lake  in  Soudan.  Central 
Africa,  extend.-  between  lat.  12°  30' and  14°  30' N.,  and 
between  Ion.  i:i°  and  15°  30'  E.,  and  la  about  200  miles 
long  and  bill  miles  broad.  Its  elevation  above  the  level 
of  the  sea  is  800  feet;  its  depth  varies  from  8  to  15  feet. 
It-  shores  are  low  and  overgrown  with  high  reeds.  It  is 
studded  with  islands,  densely  peopled  by  a  finely-built 
race,  jet  black,  and  with  Borne  civilization.  It  swarms 
with  hippopotami,  crocodiles,  turtles,  fish,  and  fowl. 

Toha'o-Nni'man-Soo'ine,  or  Dolou-Noor,  a 
town  of  Mongolia,  in  lat.  42°  25'  X..  Ion.  I  Hi  is'  B.,  165 
miles  X.  of  Peking.  It  is  a  huge  but  dirty  and  miserable 
place,  without  streets,  the  houses  or  huts  being  huddled  to- 
gether without  regularity.  But  its  trade  is  very  extensive, 
and  its  foundries  of  bells,  idols,  and  sacred  vessels  cele- 
brated wherever  Booddhism  is  professed. 

Teherkn'si,  town  of  Russia,  government  of  Kiev,  on 
the  Dnieper, has  manufactures  of  beetroot-sugar.     P.  8684. 

Tehernisjov',  or  Tsehemitgow,  government  of 
Southern  Russia,  bordering  W.  on  the  Dnieper,  comprises 
an  area  of  20. ■_':'.  1  sq.  in.,  with  1,659,600  inhabitants.  The 
ground  is  low  and  well  watered,  the  surface  level,  the  soil 
fertile,  and  the  climate  mild  and  healthy,  live,  barley, 
oats,  potatoes,  flax,  hemp,  tobacco,  and  hop-  are  exten- 
sively cultivated,  and  numerous  cattle,  horses,  sheep,  and 
hogs  arc  reared.  Some  manufactures  of  leather,  linen  fab- 
rics, tallow,  and  spirits  arc  carried  on. 

Tehernigov,  or  Tsehernigow,  an  old  town  of  Eu- 
ropean Russia,  capital  of  the  government  of  the  same 
name,  on  the  Desna,  has  is  churches,  among  whieh  one  is 
from  the  eleventh  century,  and  several  educational  institu- 
tion-.    P.  17,096. 

Tehes'me,  the  ancient  Cissos,  town  of  Asiatic  Turkey. 
in  Asia  Minor,  opposite  the  island  of  Scio,  is  fortified  and 
has  a  good  harbor.      P.  about  6000. 

TcliilintchelT  (Peter),  b.  at  Gatchina,  government  of 
St.  Petersburg,  Russia,  in  1812;  devoted  himself  to  the 
study  of  geology;  received  an  appointment  in  the  depart- 
ment of  foreign  affairs:  served  tor  some  time  as  attache1  to 
the  Russian  embassy  at  Constantinople:  was  sent  hv  the 
government  to  explore  the  Altai  Mountains,  and  wrote 
Voyage  ecientiJiqHt  dans  /'A''"/  ei  dam  let  ' '■ 
facentes  (1846),  L'Asie  mtneiire,  Description  physiqne,  *ta- 
tistiqne  et  archfologique  (8  vol-..  1853-69),  and  /.-  Bosphore 
et  Constantinople  ( 1st; I). 

Tehisto'pol,  town  of  Russia,  government  of  Kasan, 
on  the  Kama,  has  valuable  fisheries,  celebrated  mineral 
BpringS,  and  a  trade  in  cattle  and  agricultural  produce. 
1'.  9212. 

Tchoogooev,  or  Tchngnjev,  town  of  Russia,  gov- 
ernment of  Kharkow.  i>  beautifully  situated  "n  the  Douetfl, 
is  fortified,  and  is  a  military  station.      I'.  9000. 

Tchook'teliees,  a  tribe  inhabiting  the  north-eastern 
oorner  of  Siberia  from  the  I60tb  meridian  to  Behring  strait. 
oonsists  of  two  divisions — one  settled  along  the  ooast,  and 

snpied  in  the  hunting  of  the  whale,  the   seal,  and   the 

walrus:  and  another  wandering  aero--  the  bleak,  barren 
plateaus  with  their  herds  of  reindeer.  The  1  eh  lokt  hi . ■-. 
whose  number  is  variously  estimated  at  m  6000  to 
13,000,  arc  a  well-grown,  vigorous  people,  hospitable 
bold,  but  almost  entirely  destitute  of  eivili  ition.  Tbej 
are  dependents  of  the  Russian  government.  Ethnologi- 
oally,  they  belong  to  the  same  fan    !'.   ■•-  Esquimaux 

..I   North  America,  and  the  Tel ktchee  builds  hi-  houeo 

and  hi-  boat  exactly  like  the  Qreenlander. 

Tchoorooin',  or  Tt-horilin.  town  ol  bey, 

in  Asia  Minor,  manufactures  eai  o  and  leather,  and 

has  Hi  mosques  and  '' inhabitants. 
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Tea.  The  history  of  tea  is  intimately  bound  up  with 
the  history  of  China,"  so  far  as  the  Western  World  is  con- 
cerned. In  very  late  times  tea  has  been  procured  in  con- 
siderable quantity  from  Japan,  and  the  plant  can  be  grown 
on  many  soils,  but  all  its  Western  traditions  are  associated 
with  China  only.  It  was  not  known  to  the  Greeks  or  Ro- 
uiaus,  nor  can  "it  have  been  known  in  very  early  times  in 
India,  for  there  is  no  word  for  tea  in  Sanskrit.  (De  Can- 
dolle,  OSog.  Bot.)  Even  in  China  no  mention  of  the  plant 
can  be  found  earlier  than  about  A.  D.  350.  (Williams,  Mid- 
die  Kingdom.)  By  the  ninth  century,  however,  tea  was  in 
gencraf  use  among  the  Chinese,  and  the  tax  upon  it  was  a 
ce  of  revenue  to  the  emperor,  as  stated  by  the  Arabian 
traveller,  Abuzeid  el  Hazen  of  Siraf,  cited  in  Reuaudot. 
Marco  Polo,  though  for  three  years  governor  of  a  province 
in  China  in  the  thirteenth  century,  strangely  enough,  does 
not  mention  tea;  but,  as  Humboldt  has  pointed  out,  he 
makes  the  equally  strange  omissions  of  failing  to  mention 
either  the  Great  Wall  of  China  or  the  existence  of  printing 
among  the  Chinese.  Probably  the  earliest  European  notice 
of  tea  was  in  the  second  volume  of  Ramusio,  first  printed 
in  1559,  though  written  several  years  earlier,  where  in  his 
a  Declaration,"  preceding  Marco  Polo's  narrative,  Ramusio 
quotes  Chaggi  Meraet  (Hajji  Mahomed)  to  this  effect: 
14  And  these  people  of  Cathay  do  say  that  if  in  our  parts 
of  the  world,  in  Persia  and  the  country  of  the  Franks, 
people  only  knew  of  it  (tea),  there  is  no  doubt  that  the 
merchants  would  cease  altogether  to  buy  Ravend  Cini,  as 
they  call  rhubarb  in  those  parts."  (Yule,  Cathay,  and  the 
Way  thither.)  The  plant  grows  probably  in  every  one  of 
the  eighteen  provinces  of  China,  and  indeed  in  all  the 
neighboring  regions.  It  is  spoken  of  by  William  Adams 
so  early  as  1598  as  in  general  use  in  Japan.  It  is  interest- 
ing to  note,  as  showing  the  Chinese  origin  of  tea,  that  there 
is  still  standing  at  Oojee,  not  far  from  Osaka,  a  temple  sa- 
cred in  the  traditions  of  the  Japanese  to  the  Chinamen  who 
brought  the  tea-plant  to  the  island  empire.  The  plant  has 
been  found  wild  in  the  mountainous  regions  of  Assam  and 
Yunnan,  and  it  seems  probable,  though  perhaps  notcertain, 
that  this  mountainous  district  is  its  native  soil. 

The  Chinese  name  for  tea  is  tcha  or  chia,  but  the  inhab- 
itants of  Fuh-Kien,  from  whom  the  first  cargoes  were  prob- 
ably obtained,  so  pronounced  the  word  as  to  give  rise  to  the 
European  name,  thi  or  tea.  (Williams,  Mid.  King. ;  Hauss- 
mann,  Voy.  en  Chine.)  The  Chinese  take  neither  sugar  nor 
milk  in  their  tea ;  they  simply  make  a  drawing  with  boiling 
water.  The  Abb6  Hue  speaks  of  tea  being  taken  with  milk 
among  the  Mongols.  In  Central  Asia  a  kind  of  bouillon  is 
made  from  brick-tea,  which  is  mixed,  in  boiling,  with  salt 
and  milk,  and  sometimes  with  flour  fried  in  oil.  (Timkov- 
ski,  Toy.  (I  Peking.)  Pumpelly,  in  his  journey  from  China 
to  Russia,  overland,  partook  of  a  Tartar  mixture  of  tallow, 
tea,  fat,  salt,  and  cheese.  In  Russia  the  usual  mode  of 
drinking  tea  is  with  lemon  ;  in  Switzerland  it  is  sometimes 
mixed  with  cinnamon  in  drawing;  in  England,  as  with 
ourselves,  it  is  generally  taken  with  milk  and  sugar. 
Among  some  of  the  peoples  of  Central  Asia,  as  the  Mon- 
gols and  Kalmuks,  bricks  of  tea  serve  as  currency.  (Tim- 
kovski,  Vuy.  d  Peking.)  In  China  tea  takes  the  place  at 
once  of  beer  and  of  wine.  It  is  the  ordinary  beverage  of 
all  classes  in  the  empire,  while  it  also  administers  to  the 
luxury  of  the  epicure.  The  product  of  noted  gardens  is 
said  upon  native  authority  to  sell  at  from  $15  to  $100  per 
pound.  (  The  Middle  Kingdom.)  The  supply  for  export  is 
obtained  mainly  from  the  coast-provinces  of  Fuh-Kien, 
Cheh-Kiang,  and  Kiang-Su;  these  provinces  extend  from 
about  23°  to  35°  N.  in  the  order  named,  and  it  is  within 
these  latitudes  throughout  the  empire  that  the  plant  flou- 
rishes most.  In  Fuh-Kien  are  the  important  tea-centres  of 
Axnoy  and  Foo-Chow.  Shanghai,  the  principal  depot  for 
all  the  northern  black  teas  and  for  greens,  is  in  Kiang-Su, 
close  to  the  borders  of  Cheh-Kiang. 

Tea  is  usually  raised  by  small  proprietors,  each  family 
producing  what  it  can,  as  in  the  case  of  silk.  There  are 
out  few  large  growers  who  cultivate  extensive  gardens. 
The  men  that  grow  the  plants  sometimes  cure  the  leaves 
themselves ;  sometimes  they  sell  them  uncured,  simply  sort- 
ing them  as  to  quality.  The  plants  are  raised  from  seeds, 
gathered  generally  in  October,  and  kept  fresh  in  sand  and 
earth  through  the  winter  till  they  are  planted  in  the  spring. 
The  shrub  bears  at  the  age  of  two  or  three  years,  and  lasts 
for  a  period  of  ten  to  twelve  years.  The  average  product 
of  a  single  plant  seems  to  be  about  6  ounces  in  weight, 
gleaned  in  three  gatherings,  the  first  of  which,  of  the  young 
and  tender  leaves,  made  when  the  leaf-buds  begin  to  open, 
occurs  about  the  middle  of  April;  the  second,  of  the  full- 
sized  leaves,  oocure  about  the  first  of  May  ;  and  the  third 
is  made  about  the  middleof  July.  Therein  sometimes  even 
a  fourth  gathering  in  August,  but  the  last  two  pickings 
make  only  the  inferior  kinds.  The  method  of  curing  the 
leaf,  as  might  be  expected  of  an  interest  existing  in  so  wide 


an  extent  of  territory,  differs  in  detail  in  the  different  por- 
tions of  the  empire.  (For  particulars  of  some  of  the  methods 
employed  the  reader  is  referred  to  the  elaborato  work  on 
China  by  Hon.  S.  Wells  Williams,  LL.D.,  entitled  Tha 
Middle  Kingdom,  and  to  Fortune's  Two  Visits  to  the  Tea- 
Countries  of  China.)  It  is  enough  to  indicate  here  the  gen- 
eral features  of  the  process,  which  are  common  to  all  meth- 
ods. The  leaves  are  first  carefully  sorted.  The  aim  in 
curing  is  to  get  rid  of  more  or  less  of  the  natural  moisture 
of  the  leaf,  and  to  preserve  by  thorough  drying;  the  first 
point  is  mainly  effected  by  pressure  in  rolling  the  leaf  when 
it  is  in  a  flaccid  state,  and  the  latter  point  is  attained  by 
the  careful  firing  to  which  the  leaves  are  subjected.  For 
export  the  leaves  are  much  more  highly  fired  than  for  native 
consumption.  This  is  necessary  in  order  to  preserve  the 
flavor  of  the  leaf  through  the  long  voyage.  The  fact  that 
teas  sent  overland  through  the  cold  climate  of  Siberia  are 
less  fired  than  those  exported  by  sea  may  account  in  part 
for  the  reputation  for  quality  attaching  to  the  teas  sent  to 
Russia.  Teas  coming  to  the  U.  S.  across  the  Pacific,  and 
thus  remaining  in  nearly  the  same  latitude,  are  noticeably 
better  in  flavor  than  similar  teas  received  around  the  Cape 
or  vid  the  Suez  Canal,  For  black  tea  the  leaves  are  ex- 
posed to  the  air  a  considerable  time  before  firing.  They 
are  then  tossed  about  till  they  are  soft  and  moist,  and  after 
remaining  an  hour  or  more  in  heaps,  they  are  roasted  for 
about  five  minutes  in  iron  firing-pans.  Immediately  after- 
ward they  arc  rolled  upon  rattan  tables,  and  then  exposed 
again  to  the  air  for  some  hours.  The  final  process  is  to  dry 
them  slowly  over  charcoal  fires,  alternately  firing  and  roll- 
ing. This  frequent  exposure  to  the  air  and  to  heat  gives 
their  dark  color,  and  the  rubbing  and  tossing  explain  their 
somewhat  generic  name  of  congou — that  is  to  say  "  worked  " 
tea.  For  green  tea  the  leaves,  instead  of  being  first  ex- 
posed to  the  air,  are  fired  for  a  short  time  almost  as  soon 
as  gathered.  They  are  then  rolled  into  the  different  forms 
in  which  they  come  upon  the  market,  and  immediately 
afterward  are  dried  over  hot  fires.  This  process  retains 
more  of  the  essential  oil  of  the  leaf,  and  imparts  a  greenish 
hue  that  improves  somewhat  after  a  little  time.  The  green 
tea  of  commerce  is  artificially  colored,  but  that  used  by  the 
natives  is  not.  The  coloring-matter  is  turmeric-powder 
and  a  mixture  of  gypsum  and  Prussian  blue,  or  of  gypsum 
and  indigo,  finely  combined,  the  harmful  elements  entering 
in  very  minute  proportions.  It  used  to  be  supposed  that 
black  and  the  uncolored  green  teas  were  the  product  of  dif- 
ferent species  of  the  tea-plant ;  it  is  now  generally  admitted 
that  the  color  is  the  result  of  the  manner  in  which  the  leaf 
is  cured,  both  kinds  being  made  from  the  same  species  of 
plant.  The  black  color  being  the  result  of  longer  exposure 
to  air  and  to  heat,  it  is  possible  to  transform  green  tea  into 
black,  but  black  tea  cannot  be  turned  into  green.  The 
Canton  teas  are  generally  scented  by  the  infusion  of  the 
blossoms  of  certain  aromatic  plants.  The  names  given  to 
tea  refer  almost  always  to  some  peculiarity  of  make  or 
the  like.  Thus,  souchong  means  "little  plant"  or  sort; 
powrhong,  "folded  sort;"  the  former  name  denoting  the 
character  of  the  leaf,  the  latter  the  manner  of  packing. 
Oolong  means  "  black  dragon,"  and  would  thus  appear  to 
be  an  exception. 

It  seems  certain  that  neither  the  very  choicest  nor  the  very 
poorest  grades  of  tea  enter  into  the  export.  The  question 
of  long  transportation  probably  explains  both  facts,  it  being 
not  worth  while  to  transport  the  one,  and  impossibleto  pre- 
serve the  delicate  qualities  of  the  other.  The  finest  quali- 
ties exported  go  overland  to  Russia.  Large  quantities  of 
what  is  called  "brick-tea"  go  also  to  that  country.  Brick  - 
tea  is  made  by  taking  the  common  dried  leaves  and  mixing 
them  with  some  glutinous  substance.  They  are  then  en- 
closed in  square,  oblong  moulds,  like  bricks,  and  dried  in 
the  oven.  Tea,  as  exported  to  other  parts,  is  packed  loose 
in  wooden  chests  lined  with  sheet  lead.  Fortune  calculated 
in  184S  that  it  took  from  six  weeks  to  two  months  to  trans- 
port the  cured  tea  from  the  country  districts  where  it  was 
grown  to  the  port  of  Canton,  and  about  twenty-eight  days 
to  Shanghai.  The  time  of  transportation  to  Shanghai  has 
been  shortened  eight  or  ten  days  by  the  use  on  the  Yang- 
tse-Kiang  of  steamboats,  which  were  introduced  in  1860, 
and  Shanghai  is  now  the  chief  centre  for  the  receipt  and 
export  of  tea.  The  first  steamer  to  take  a  cargo  up  the 
river  was  called  the  Scotland.  (Lindsay,  Hist,  of  Merchant 
Shipping  and  Ancient  Commerce.) 

European  trade  in  tea  commenced  about  1602.  (Hauss- 
mann,  Vby.  en  Chine.)  There  seems  to  be  little  doubt  that 
tea  was  introduced  into  Europe  by  the  Dutch,  although 
Portuguese  intercourse  with  China  began  in  1518.  The 
following  account  of  the  manner  in  which  tea  was  first  ob- 
tained is  given  in  the  history  of  the  earl  of  Macartney's 
embassy  to  China :  "  Early  in  the  seventeenth  century  some 
Dutch  adventurers,  seeking  for  such  objects  as  might  fetch 
a  price  in  China,  and  hearing  of  the  general  usage  there  of 
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a  beverage  from  a  plant  of  the  country,  bethought  them- 
selves of  trying  how  far  a  European  plant  of  supposed 
great  virtues  might  also  be  relished  by  the  Chinese,  and 
thereby  become  a  salable  commodity  amongst  them  ;  and 
accordingly  introduced  to  them  the  herb  sttge,  so  much  once 
extolled  by  the  Salcrnian  school  of  physic  as  a  powerful 
preservative  of  health  ;  the  Dutch  accepting  in  return  the 
Chinese  tea,  which  they  brought  to  Europe."  The  English 
East  India  Company  was  chartered  A.  D.  1600;  their  first 
order  for  tea  was  given  in  1667.  The  first  direct  shipment, 
about  100  pounds  in  weight,  reached  London  in  ldli'.l,  and 
whatever  tea  was  received  in  England  previous  to  that  year 
was  probably  brought  over  from  Holland.  From  that  date 
the  direct  trade  increased  rapidly.  Up  to  1834  the  East 
India  Company  enjoyed  a  monopoly  of  the  trade  with  Eng- 
land in  tea,  as  in  all  China  produce.  Since  then  the  trade 
has  been  open  to  all.  Russian  trade  with  China  began 
toward  the  end  of  the  seventeenth  century,  being  conducted 
overland  rid  Siberia.  From  the  first,  tea  has  been  the 
staple  of  Chinese  exports  to  Russia,  and  that  mainly  in  the 
form  of  bricks.  To  this  day  the  trade  over  the  borders  is 
conducted  chiefly  by  barter,  though  this  method  has  long 
ceased  at  the  coast-ports.  The  first  American  ship  sailed 
for  China  in  17S4;  the  following  year  two  vessels  were  de- 
spatched, anil  brought  back  880,000  pounds  of  tea.  In  1786 
-87  five  vessels  brought  home  1,181,860  pounds.  (Hauss- 
mann,  Voy*  fu  Chine.)  The  statistics  at  the  end  of  this 
article  will  show  the  growth  of  the  export  to  America  and 
its  present  proportions.  Up  to  1845  the  trade  in  tea  was 
transacted  almost  entirely  at  Canton.  In  1842,  Shanghai, 
Ningpo,  Foo-Chow,  and  Amoy  were  opened  to  foreigners  by 
the  Treaty  of  Nanking,  and  the  China  tea-trade  now  is 
mainly  done  at  Shanghai,  Foo-Chow,  and  Amoy.  At  Can- 
ton scented  tens  are  still  bought  for  England,  but  almost 
none  come  here.  The  principal  kinds  of  scented  teas  arc 
pekoes  and  capers.  Powchong  is  the  only  tea  of  this  class 
used  in  the  U.  S.  In  1859  the  first  shipment  of  tea  from 
Japan  was  made  to  England.  The  Japanese  leaf  was  first 
brought  to  this  country  in  1860.  The  first  direct  cargo  of 
tea  from  Japan  rid  San  Francisco  and  the  Pacific  It.  R. 
was  brought  from  Yokohama  in  1868  in  the  American  barque 
Benefactress  in  the  remarkably  short  time  of  twenty-three 
days.  In  1866  the  export  of  tea  from  Formosa  began  ;  the 
export  of  this  season  (1875-76)  was  about  5,000,000  pounds. 
Since  about  1S50,  Assam  teas  have  been  going  to  London. 
The  English  have  made  considerable  and  somewhat  success- 
ful efforts  to  introduce  the  culture  of  tea  into  India,  and  their 
now  rapidly-growing  trade  in  Assam  kinds  is  the  result. 
The  Assam  tea  is  too  heavy  and  powerful  to  be  pleasant 
alone,  ami  it  is  used  altogether  for  mixing  with  the  lighter 
Chinese  teas.  The  export  for  1875-76  will  reach  about 
25,000,000  pounds.  Tea  is  also  grown  in  Brazil  to  a  small 
extent,  but  wholly  for  native  consumption. 

Bo  late  as  1850  ;ill  vessels  trading  in  tea  carried  con- 
siderable armaments,  a  necessary  precaution  because  of 
the  pirates  which  swarmed  in  the  China  seas  during  the 
first  half  of  this  century.  In  1844  the  Howqua  and 
Montauk  were  built,  the  first  of  a  class  of  vessels  known  as 
"clippers,"  in  whirh  speed  was  sought  even  at  the  expense 
of  carrying  capacity.     By  the  clipper  ships  the  average 

Passage  from  China  was  shortened  twenty  to  thirty  days. 
n  1867  the  first  Pacific  mail  steamer,  the  Colorado.  Bailed 
from  San  PranciBCO  for  Yokohama  and  Hong-Kong,  and 
steam  entered  the  field  then  for  the  first  time  in  the  carry- 
ing-trade of  tea  to  the  U.  S.  In  Nov.,  I860,  the  Suez 
Canal  was  opened,  and  the  route  via  Europe  by  Steam  was 
also  thrown  open  to  the  shipper  of  tea.  Small  parcels  of 
tea  had  gone  to  Europe  across  the  Isthmus  of  Suez  before 
the  canal  was  opeiieil,  but  steam  communication  practically 
began  with  the  completion  of  the  canal.  My  this  d:ite 
(1876)  one  half  or  more  of  all  shipments  of  tea  to  Eng- 
land ami  the  1'.  S.  are  made  in  steam  vessels,  and  the 
sailing  ship  is  fast  falling  out  of  the  China  trade.  Steam 
has  even  invade  I  the  precincts  of  the  caravan-trade  to 
Russia  by  taking  tea  direct  to  Odessa  through  the  Suez 
Canal.     Tea    readies   New   York  now,   ri'ii  San   Francisco 

Season  1874-?5. — Export  of  Teafrom  China 


I  Small,  tightly-rolled,  long  leaf, 
f  The  No.  4  is  often  omitted. 

Like  the  young  hyson,  only  larger  and 
>     coarser. 
)  The  No.  3  is  often  omitted. 

Broken  and  mixed  leaf,  very  common. 


and  railroad,  in  thirty  to  forty  days  from  Japan,  and 
forty  to  fifty  days  from  Shanghai.  The  route  rid  the 
Suez  Canal  takes  sixty  to  seventy  days.  This  is,  again,  a 
shortening  of  the  tea-voyage  by  thirty  to  forty,  or  even 
fifty  days. 

At  this  time  tea  is  on  the  free  list  in  the  U.  S.,  the  war- 
duty  of  25  cents  per  pound  having  been  reduced  Jan.  1, 
1871,  to  15  cents,  and  removed  entirely  July  1,  1872. 
There  is,  however,  a  differential  duty  of  10  per  cent,  ad 
valorem  on  all  teas  imported  from  places  W.  of  the  Cape 
of  Good  Hope,  if  the  tea  has  been  grown  E.  of  the  Cape. 

The  teas  used  in  the  U.  S.  are  principally  greens, 
oolongs,  congous,  and  souehongs  from  China,  end  the 
Japan  leaf.  Green  teas  are  sold  chiefly  in  the  West  and 
South.  A  standard  invoice  of  greenB  should  contain  a 
number  of  lines,  named  as  follows  : 

No.  1  gunpowder,     jSmaUj  tightly-rolled,  shot-like  balls. 

Like  gunpowder,  only  larger  and  coarser. 

"    1  young  hyson, 

ii     2 

ii    3  ii 

"  4  " 

"  1  hyson, 

«  2      " 

ii  3      ii 

T  wank  ay, 

Oolongs,  comprising  Amoy,  Foo-Chow,  and  Formosa  kinds, 
are  sold  chiefly  in  the  New  England  and  Middle  States. 
The  Formosa  oolongs  are  mainly  shipped  from  Amoy,  but 
somewhat  from  Tamsui  on  the  island  itself.  They  differ 
from  the  other  sorts  in  possessing  what  is  known  as  a 
jessamine  flavor,  said  to  oe  due  to  iron  in  the  soil,  which 
mineral  seems  to  be  absorbed  by  the  plant.  It  is  certain 
that  in  order  to  preserve  the  characteristic  quality  of  the 
leaf  the  plant  has  to  be  cultivated  continually  in  new 
places,  the  old  ones  failing  to  produce  the  characteristic 
flavor  after  one  or  two  years.  Congou  and  souchong  are 
the  staple  of  shipments  to  England,  going  from  almost 
every  one  of  the  Chinese  ports,  but  they  meet  with  com- 
paratively small  sale  here.  The  souchong  leaf  is  longer 
than  the  congou,  and  draws  lighter;  otherwise,  there  is 
little  difference  between  them.  They  find  their  outlet  in 
this  country  in  the  Middle  States  and  New  England.  Ja- 
pans aro  more  widely  sold  than  any  other  sort,  finding  a 
market  both  in  the  East  and  the  West.  They  resemble  an 
uncolored  green  tea  more  than  any  other.  The  export  of 
Japans  to  the  U.  S.  has  grown  from  about  17,000,000  pounds 
in  1873-74  to  25,000,000  pounds  in  1875-76.  An  export 
trade  of  fair  dimensions  exists  between  the  U.  S.  and  Can- 
ada in  greens,  congous,  and  Japans,  and  there  is  an  occa- 
sional call  for  greens  to  be  shipped  to  South  America. 

Appended  are  tabular  statements  showing  importations 
into  the  lr.  S.  from  1801,  by  decades,  down  to  the  present 
time;  also,  the  export  from  all  China  and  Japan  for  1S74- 
75,  thus  displaying  the  present  magnitude  of  the  world's 
trade  in  tea.  The  former  figures  have  been  kindly  furnish 
ed  from  the  official  returns  by  Dr.  Edward  Young,  chief  of 
bureau  of  statistics,  Washington.  The  latter  figures  are 
from  the  circular  of  Olyphant  &  Co.  of  China.  Dr.  Young, 
in  his  work  on  Labor  in  Europe  and  America,  computes 
the  average  consumption  of  tea  in  England  at  4  pounds, 
against  lj  pounds  per  capita  in  the  11.  S.  : 


Import* 
Int..  I'.  S. 

1X111 8,828,709 

1810 7,708,208 

1821 4,975,646 

18.1K B,609,415 

1810 20,000,595 

The  import  into  the   U. 

ah  .ut  as  follow  -  : 


n        j       I   Import* 
bounds.  I, ',.    s 


Pounds. 

1850 29,872,654 

1860 81,696,657 

1870 47,408,481 

1875 114,850,899 


iS.  for  1875-70  will  bo  wade  up 


Greens  (estimated) 18,000,000 

Oolonna 9,500,000 

Congous,  sotxehongs 2.750,000 

Japans 24.230,000 

Say 52,500,000 

and  Japan  I"  Great  Brilaiu  and  the  Continent. 


L».„m  a™„.„..     From  Shntuchul 

*S3Jsr    "VST"1 

From  Foo-Chow. 

From  Gulon, 

Hong-Kong,  ami 

Macao. 

From  Japan 

direct. 

To  London. 

To  out-porta. 

To  Russia. 

Total  exports. 

937,982       I      81,918,701 

61,647,643      1     20,062,849 

3,108 

15S,4SK,IM2 

1,706,270 

4,876,011 

164,670,373 

Season 

X874   75.— Export  of  Tea/ 

■OBI    China  an 

/  Japan  to  the  V.  S.  Atlantic  at 

d  Pacific  Porta. 

I',,,!.;.,!!   ,,!,,,     ..,.1     li-t,   '. 

PoWChODR.                          <  'iiliu- 

Sorts. 

Total  Mick. 

Greens. 

Japan*. 

Total  exports. 

1.    "-'■'- 

:;;i  t:.,       |     13,290,770 

33.9H6 

17,884,509 

10.21>  ■■-■ 

21,969,808 

59,072,469 

Total  shipments  of  tea,  as  al.ove,  to  Dor.. p.',  1ST  1-75 pounds,  lfil.57n.:!7:l 

America     »      "         5»,072,469 

Add  shlpnionl  from  India,  say 22,000,000 

Grand  total .'. pound-,  246,642,842 

(See  Tea,  Adulterations  ov,  Tka,  Physiolosical  Relations  or,  and  Tea-Plant.)  Setb  Low. 
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TEA,  ADULTERATIONS  OF,  A.M.)  THEIR  DETECTION— TEAL. 


Tea,  Adulterations  of,  and  their  Detection. 
The  sophistications  to  which  tea  is  subjected  have  received 
the  careful  attention  of  chemists,  but  not  to  a  greater  ex- 
tent than  th  of  the  subject  merits.  The 
greater  part  of  the  adulteration  undoubtedly  ooours  in 
China,  but  "  mg  reasons  for  the  belief  thai  both 
the  English  end  the  Americana  have  become  in  this  respect 
expert  imitators  of  the  Chinese.  The  ohief  adulterants 
employed  are— mineral  and  organic  substances,  for  the 
purpose  of  giving  an  increased  weight  and  hulk;  sub- 
stances nsed  to  bestow  artificial  strength;  and  coloring- 
matters  or  "  facings,"  employed  to  impart  a  suitable  color 
anil  glosa  t"  Inferior  grades.  The  first  heading  includes 
9ul  stances  as  silica,  metallic  iron,  exhausted  tea- 
leaves,  and  the  haves  of  other  plants.  The  presence  of 
metallic  iron  is  easily  detected  by  applying  a  magnet  to 
the  finely-powdered  sample.  Silica  is  must  readily  dis- 
covered by  the  increased  amount  of  the  insoluble  portion 
of  the  ash  obtained  upon  calcining  the  tea.  In  genuine 
teas  this  never  exceeds  0.8  per  cent.,  while  in  some  adul- 
terated samples  8  to  10  per  cent,  has  been  found.  The  ad- 
dition of  exhausted  tea-leaves  is  detected  by  determining 
the  tannin,  the  insoluble  matter,  and  the  ash.  The  first 
estimation  is  best  made  by  means  of  a  standardized  solu- 
tion of  plumbic  acetate.  Genuine  black  tea  (which  is  the 
kind  most  exposed  to  adulteration  with  exhausted  leaves) 
contains  from  10  to  11  per  cent,  of  tannin,  whereas  not 
more  than  2  per  cent,  is  present  in  the  exhausted  tea-leaf; 
the  extent  of  this  species  of  adulteration  is  therefore  indi- 
cated by  the  lessened  proportion  of  this  principle  con- 
tained in  the  sample  examined.  Of  pure  green  tea  about 
50  per  cent,  of  matter  remains  insoluble  in  hut  water, 
black  tea  containing  CO  per  cent.;  but  in  ease  exhausted 
leaves  have  been  added  the  insoluble  residue  often  reaches 
the  proportion  of  75  to  85  per  cent.  In  genuine  tea-  the 
total  ash  amounts  to  5  or  6  per  cent.,  3  per  cent,  being 
BOluble  in  water;  an  increase,  especially  of  the  soluble  por- 
tion, being  an  indication  of  the  presence  of  exhausted  tea- 
leaves,  as  well  as  of  foreign  leaves.  In  order  to  detect  the 
presence  of  the  latter,  however,  an  intimate  acquaintance 
With  the  tea-plant  leaf  and  the  use  of  the  microscope  are 
usually  necessary.  Upon  treating  the  suspected  sample 
with  hot  water, separating  its  leaves,  and  comparing  them 
with  those  of  the  tea-plant,  especially  in  respect  to  their 
venations  and  serrations,  foreign  leaves  are  easily  recog- 
nized. The  presence  of  exhausted  and  foreign  leaves  is 
often  disguised  by  the  addition  of  substances  which  impart 
artificial  strength  and  coloring  power  to  the  tea,  such  as 
tannin  (catechu),  "lie  tea,"  and  soluble  iron  salts.  Cat- 
echu is  frequently  detected  in  the  microscopic  examination, 
and  by  the  abnormally  large  proportion  of  tannic  acid  pres- 
ent in  the  suspected  tea.  The  infusion  of  tea  to  which  cat- 
echu has  been  added  becomes  turbid  when  cold,  and  upon 
adding  neutral  plumbic  acetate,  separating  the  precipitate 
formed,  and  adding  a  small  quantity  of  argentic  nitrate 
to  the  filtrate,  a  brownish  precipitate  is  produced,  the  fluid 
acquiring  a  distinctly  yellow  color;  under  the  same  condi- 
tions an  infusion  of  pure  tea  is  merely  rendered  turbid  by 
the  addition  of  argentic  nitrate.  If  much  catechu  be  pres- 
ent, a  clear  green  color  is  produced  upon  adding  a  very 
dilute  solution  of  ferric  chloride  to  the  filtrate  from  the 
lead  precipitate.  Lie  ten  consists  of  the  dust  of  tea  and 
other  leaves,  mixed  with  mineral  substances,  and  agglu- 
tinate 1  into  little  masses  resembling  genuine  tea  by  means 
of  starch  and  gum  ;  it  is  used  in  the  adulteration  of  gun- 
powder teas.  By  the  action  of  hot  water  the  gum  and 
starch  are  dissolved  and  the  grains  become  disintegrated. 
The  presence  of  starch  can  be  detected  by  the  iodine  test. 
A-  a  rule,  "  lie  tea"  gives  30  to  40  per  cent,  of  ash.  ( 'aper 
tea  is  a  similar  preparation, and  is  recognized  by  the  same 
methods.  Soluble  salts  of  iron,  employed  to  impart  a  dark 
color  to  the  tea  decoction,  are  detected  by  heating  the  pow- 
dered sample  with  acetic  acid,  and  testing  the  solution  with 
potassie  ferrocyanide.  The  artificial  coloring  or  "facing" 
of  teas  is  perhaps  the  most  extensive  species  of  adultera- 
tion that*  i  i  on.  In  regard  to  the  extent  of  this 
practice,  it  i-  safe  to  assert  that  nearly  every  green  tea 
imported  int..  this  country  has  been  artificially  colored:  in 
fact,  if  this  were  not  the  case,  there  would  be  little  differ- 
ence in  appearance  between  green  and  black  tea.  The 
glossy  ami  deep-green  color  so  often  noticed  in  so-called 
"green  tea"  is  entirely  different  from  the  natural  color  of 
the  leaf,  and  its  artificial  production  is  for  the  purpose  of 
concealing  the  presence  of  foreign  (eaves  and  meeting  the 
demand  of  foreign  dealers.  It  is  a  verj  significant  fact 
that  the  Chinese  themselves  never  u~a  these  colored 
teas.  The  restoration  of  a  poor  grade  of  tea  and  the 
conversion  of  a  black  into  a  green  tea  for  vice  cerea"  i 
are  constant  practices  in  England  and  the  U.  S.,  and 
have  given  rise  to  a  special  branch  of  industry.  A  great 
variety   of  substances    are    used    in   the   coloring   of   tea. 


Those  chiefly  employed  are  prussian  blue,  indigo,  turmeric, 
and  kaolin,  which  are  mixed  in  the  proportions  necessary 
to  give  the  desired  shades  of  color;  and  steatite,  graphite, 
in.,  v.  Inch  impart  a  glossy  appearance  to  the  tea.  The 
detect  inn  of  these  substances  is  easily  accomplished,  the 
■  examination  alone  being  frequently  sufficient. 
Upon  treating  a  "  faced  "  tea  with  hot  water,  the  coloring- 
matter  often  becomes  detached,  and  is  deposited  as  a  sedi- 
ment. Prussian  blue  is  detected  by  warming  the  tea  with 
caustic  soda,  acidulating  the  filtrate  with  hydrochlorio  acid, 
ami  adding  ferric  chloride,  when  a  deep-blue  color  will  be 
produced.  Indigo  and  turmeric  are  often  recognized  in  the 
microscopic  examination  of  the  suspected  sample.  Gra- 
phite is  sometimes  visible  to  the  naked  eye,,  owing  to  its 
characteristic  glossy  appearance,  and  can  be  separated  by 
treating  the  tea  with  water  and  evaporating  the  infusion, 
when  it  will  be  deposited  on  the  bottom  of  the  vessel  as  a 
dark  shiny  coating.  Pure  tea  should  not  turn  black 
when  digested  with  an  aqueous  solution  of  sulphuretted 
hydrogen,  nor  impart  a  blue  color  to  a.  solution  of  ammonia. 
If  the  addition  of  a  few  drops  of  sulphuric  acid  produces 
a  red  coloration  in  the  infusion  of  the  tea,  logwood  is 
probably  present.  The  presence  of  such  mineral  com- 
pounds as  steatite,  kaolin,  gypsum,  chalk,  etc.,  is  de- 
tected by  the  analysis  of  the  ash  left  upon  incinerating 
the  tea.  J.  P.  Battkksiiall. 

Teach'ers*  Institute,  an  official  gathering  of  the 
teachers  of  the  public  schools  of  a  certain  district  for  the 
purpose  of  receiving  instruction  in  the  best  methods  of 
teaching  and  discipline,  and  the  hearing  of  practical  oral 
lessons  from  eminent  instructors.  Teachers'  institutes  have 
been  held  in  most  of  the  Northern  States  for  many  years. 
The  first  was  held  by  Mr.  Henry  Rarnard  at  Hartford, 
Conn.,  in  1S39.  When  ably  conducted,  these  meetings 
have  proved  extremely  useful  means  of  awakening  the  en- 
thusiasm and  giving  a  wise  direction  to  the  labor  of  teach- 
ers in  the  public  schools. 

Teak,  the  Tectona  grandfa,  of  the  order  Ycrbcnaceae,  a 
noble  forest  tree  of  India  and  Farther  India.  It  is  the  best 
timber  known  for  shipbuilding.  It  is  more  durable  than 
oak,  more  easily  seasoned,  equally  strong,  considerably 
lighter,  and  far  more  easily  worked.  It  is  used  for  making 
decks  and  planking,  tor  the  keel,  timbers,  and  even  masts 
and  spars.  Many  all-teak  built  ships  are  reported  to  be 
over  100  years  old,  and  still  seaworthy.  The  wood  some- 
what resembles  mahogany.  Its  flowers  and  leaves  have 
medicinal  qualities,  and  are  used  in  dyeing.  African  teak, 
the  wood  of  Oldfieldia  africana  an  euphorbiaceous  tree, 
resembles  true  teak,  but  is  much  inferior  to  it. 

Teal,  the  English  name  given  to  certain  ducks  of  small 
size,  distinguished  by  the  following  characters  ;  The  bill  is 
but  little  longer  than  the  foot,  its  Bides  nearly  parallel,  and 
the  lamellae  little  or  moderately  developed  ;  the  tail  is  about 
two-fifths  as  long  as  the  wing,  and  subtruncate  ;  the  wings 
have  each  a  bright-colored  green  or  blue  speculum.  The 
species  thus  distinguished  present,  however,  considerable 
differences  in  other  respects,  and  have  been  differentiated 
into  two  genera,  which  have  been  distinguished,  so  far  as 
the  North  American  species  are  concerned,  by  Prof.  Baird 
|  The  Birds  of  North  America,  pp,  772, 777, 779)  as  follows: 
"  ( 1  )  The  blue-winged  teals  (Qucrqncthtla)  have  a  rather 
broad  or  moderately  narrow  bill  (the  width  equalling  about 
a  third  or  more  of  the  lower  edge) ;  the  nail  i>  proportion- 
ately broad  (about  one-third  of  the  width  of  the  bill )  :  the 
upper  angle  of  the  bill  extends  rafher  farther  back  than  the 
lower  edge;  and  the  colors  are  characteristic  in  that  the 
wing-coverts  and  the  outer  webs  of  some  scapulars  are 
bright  blue;  the  greater  coverts  tipped  with  white;  a  grass- 
green  speculum  is  just  below  the  white  of  the  coverts;  the 
scapulars  are  streaked  with  yellowish  buff:  the  top  of  head 
and  chin  are  dusky  ;  and  the  crissum  is  blackish.  (2)  The 
green-winged  teals  (JWttion)  have  a  very  narrow  bill  {the 
width  being  scarcely  more  than  one-fourth  of  the  lower 
edge);  the  nail  proportionately  still  more  narrow  (only 
about  one-fifth  as  wide  as  the  bill);  the  upper  angle  of  the 
bill  does  not  reach  as  far  back  as  the  beginning  of  its  lower 
edge;  and  the  colors  are  distinctive  in  that  the  head  and 
neck  are  chestnut,  with  a  broad  patch  of  green  on  the 
side  of  the  head;  the  breast  has  rounded  black  spots;  the 
upper  part  and  sides  are  finely  waved  transversely  with 
black  and  grayish  white;  the  crissum  is  black,  edged  with 
creamy  yellow;  the  wing-coverts  are  plain  olive  gray,  the 
greater  with  a  terminal  band  of  fulvous;  the  speculum  is 
green,  edged  externally  and  internally  with  black."  The 
species  frequent  inland  lakes  and  streams,  and  are  among 
the  most  edible  of  the  family.  Representatives  are  found 
in  almost  every  country,  and  are  almost  alike  at  home  in  the 
cold  North  and  the  heated  tropical  countries.  The  North 
American  Bpecics  arc  (  1  i  the  blue-winged  teal  .  <,>•<•  ■  •/"■  <!«?"■ 
discors),  (2)  red-breasted  teal  ( Querauedula  cyanoptera),  (3) 
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green-winged  teal  (JVcttton  earoWnwww),  and  (4)  European 
teal  (Nettion  creeca)j  which  last  is,  however,  only  a  strag- 
gler within  our  limits.  Eighteen  speodes  arc  recognised  as 
inhabitants  of  various  regions  by  c,.  K.  Gray. 

IHEODOBB  till,!.. 

Teall  (Francis  Augustus),  b.  in  New  York  in  1S22;  a 

practical  printer,  In'  mastered  srvcnl  languages,  and  :i < ■  t *-i I 
as  one  of  the  associate  editors  of  the  American  Oyctaptedia, 
his  labors  being  chiefly  directed  bo  the  revision  of  the  copy 
anil  the  correction  of  the  press.  II'-  has  occasionally  writ- 
ten for  journals,  ami  has  in  preparation  a  general  Dic- 
tionary of  Proper  Names. 

Tea'no,  town  of  Italy,  province  of  Caserta,  about  30 
miles  N\  N.  W,  of  the  city  of  Naples.  It  is  of  ancient  origin, 
and  the  medals  found  here  (the  workmanship  of  the  Sidicinit 
an  Oscan  race)  are  greatly  prized  by  antiquarians.  The  first 
Christian  bishop  was  established  here  in  333  \.  d.   P.  12,943. 

Tea,  Paraguay.     See  Mat£. 

Tea,  Physiological  Relations  of.  The  active 
ingredients  of  tea-leaves  are  an  alkaloid  called  theine, 
identical  with  the  alkaloid  rtijfrinc  found  in  coffee,  gua- 
rana,  etc.  (see  Caffeine)  ;  an  astringent  principle  of  the 
oharaoter  of  tannic  acid,  which  gives  ten  its  bitter  styptic 
taste,  and  a  small  percentage  of  a  volatile  oil,  to  which 
is  due  the  peculiar  aroma.  The  proportion  of  these  in- 
gredients varies  considerably  in  different  analyses  of  dif- 
ferent samples  of  tea.  Thus,  the  percentage  of  theine  is 
variously  stated  from  .43  to  1.27,  2.34,  3,  and  even  in  one 
case  6.21,  per  cent.  The  tannin  ranges  from  12  to  Is  per 
cent.,  and  the  volatile  oil  from  .50  to  ,80  per  cent.  Besides 
the  ah  i\  c,  tc:i  contains  ehlorophyl,  wax,  resin,  gum,  color- 
ing matter,  albumen,  extractive,  fibre,  and  mineral  sub- 
stances. The  effects  of  tea-infusion  upon  the  human  sys- 
tem are  the  resultant  of  the  several  effects  of  the  alkaloid, 
the  oil,  the  tannin,  and  the  hot  water:  and  of  these  ele- 
ments the  theine  probably  plays  the  most  important  part. 
Like  all  the  potetit  alkaloids,  theine  or  caffeine  is  a  pow- 
erful modi  tier  of  nerve-function,  and  numerous  experi- 
ment s  have  been  made  upon  animals  to  determine  how  the 
various  parts  of  the  nervous  and  muscular  apparatus  are 
affected  by  it.  Cerebral  irritation,  muscular  rigidity,  con- 
vulsions of  central  origin,  followed  by  paralysis  and  death 
from  failure  of  respiration,  are  the  prominent  toxic  effects. 
In  man,  experiments  with  large  doses  of  caffeine,  as  8  or 
12  grains,  show  increased  cerebral  irritability,  as  mani- 
fested by  persistent  wakefulness,  unnatural  menial  activity, 
with  uneasiness  of  mind,  and  also  great  physical  restless- 
oess,  tremulousness  of  the  muscles,  increased  frequenoy  of 
the  pulse,  and  frequent  micturition.  An  important  effect 
of  the  alkaloid,  which  seems  now  abundantly  proved,  is  to 
lessen  the  amount  of  nitrogenous  excreta,  notably  of  urea  : 
which  means,  to  diminish  the  rate  at  which  nitrogenous 
substances  are  oxidized  within  the  body.  It  is  probable 
that  the  volatile  oil  of  tea  may  also  have  the  same  effect, 
since  Lehmann  found  the  volatile  oil  of  roasted  coffee  to 
possess  this  property.  Infusion  of  tea-leaves  taken  as  a 
beverage  is  found  to  have  the  effects  just  described,  and  in 
eases  of  mental  exhaustion  acts,  as  is  well  known,  as  an 
agreeable  restorative,  dispelling  fatigue  and  drowsiness 
and  disposing  to  increased  mental  activity.  Tea  is  also  one 
of  many  substances,  such  as  coffee.  COCO  have-,  tobacco, 
opium,  and  alcohol,  which  in  case  of  deficiency  of  food 
tend  to  remove  hunger  and  the  distress  and  sinking  arising 
from  the  inanition.  But  in  considering  the  vivifying  effects 
of  a  cup  of  tea,  there  must  not  be  forgotten  the  powerful 
reviving  influence  of  the  heat  contained  in  the  steaming 

draught,  and  the  true  nourishment  of  the   BUgar  and    milk 

i tmonly  added  to  the  same.     In  excess,  tea  produces 

restlessness,  tremulousness,  wakefulness,  and  haa  a  strong 
tendency  to  cause  dyspepsia,  with  the  special  symptoms 

of  gastric  flatulence   and  a  most  distressing  sinking  at  the 

stomach.  This  latter  property  is  -me  perhaps  not  gene 
rally  known,  but  the  writer  has  Been  many  case-  of  dys 
pepsia  of  the  above  character,  which  had  long  resisted 
treatment,  disappear  immediately  upon  the  abandonment 
of  tea  as  ji  beverage.  There  is  no  doubt  that,  especially 
among  women,  and  particularly  with  the  [rish,  tea  is 
largely  consumed  in  improper  excess.     In  irritable  atom 

acfaS,    also,    tea    often    aggravates    nausea,    and     may    OVOH 

ptomptly  determine  romitlng.  Medicinally,  tea  i-  noi 
often  prescribed,  as  in  the  circumstance  where  it  would 
be  principally  useful  namely,  in  opium- poisoning — the 
stronger  infusion  of  coffee  I     preferred.     In   making  an 

infusion  of  tea,  tin-  water  should  he  neither  particularly 
hard  nor  BOft,  and  Bhould  be    | ed  QpOIl  the  feaVM   w  lo-n 

a  't  i. ilk  boilingi  and  allowed  to  steep  but  for  o  short  time. 

Both    by    boiling,   and    by    too   long   soaking   in    hot    water, 

the    tea    loSBfl    much    of    LtH    anona,    and    by    solution    of    an 

■  of  the  extractive  matter.-  acquires  a  rough  and 

flavor.  Edward  Curtis. 
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Tea-Plant,  a  shrub  with  bright  green  and  smooth 
evergreen  leaves,  bearing  white  flowers  (an  inch  or  more 
broad  I  in  their  axils,  resembling  those  of  a  small  camellia, 

belonging,  indeed,  not  only  to  the  same  natural  order 
{Cameliiaces  >>v  Ternttroemiaceee),  but  in  the  opinion  o/  most 
recent  botanists  to  the  same  genus.  l)r.  S-etnann.  however. 
pointed  out  a  character  which  might  distinguish  them — viz. 

that  camellias  have  numerous  unconnected  stamens  with- 
in the  ring  of  outer  ones,  the  united  filaments  of  which 
form  a  short  tube,  cohering  with  the  base  of  the  petals,  and 
falling  with  them;  while  in  the  tea-plants  there  are  only 
live  or  six  of  these  inner  and  separate  stamens.  In  both 
the  bin --ion  is  -in-reeded  by  a  globular,  I  hi'd;- walled,  woody 
capsule,  internally  divided  into  three  or  four  cell-,  tardily 
splitting  open  :  each  cell  ri|icning  one,  or  rarely  a  pair,  of 
large  and  oily  seeds,  with  a  hard  and  smooth  seed-coat. 

A.S  t"  nomenclature,  Linnmus  established  the  genus  Thin 
(Latinizing  thi'  Chinese  name),  and,  following  the  opinion 
of  the  time,  indicated  two  species— 7'.  liohm,  from  which 
black  tea  was  supposed  to  be  prepared,  and  T.  nnrfw,  for 
green  tea.  it  is  known,  however,  that  these  are  mere  va- 
rieties, of  no  botanical  importance,  and  that  the  difference 
between  green  and  black  teas  results  from  the  mode  of 
preparation  j  whereupon  the  tea-plant  generally  took  the 
name  of  T,  chinensis  or  T.  sinensis  (of  which  the  latter  is 
the  preferable  form).  But  at,  length  it  appears  that  the 
tea-plant  is  unknown  in  a  wild  state  in  China  ;  that  it  was 
probably  introduced  into  China  from  some  part  of  Upper 
Jndia  adjacent  to  the  Chinese  empire;  and  that  the  tea- 
plant  indigenous  in  Upper  Assam,  which  was  discovered 
there  by  the  English  in  the  year  1  834,  and  published  under 
the  name  of  Tkea  aseamica,  is  specifically  identical  with 
the  long-cultivated  plant  of  China.  Wherefore,  the  latest 
authorities,  referring  the  tea-plant,  to  the  camellia  genus, 
name  it  Camellia  Tkea.  They  might  have  taken  the  al- 
ternative course  of  referring  Camellia  to  Thea,  but  this 
would  have  involved  more  extensive  changes  of  specific 
names.  Asa  Gray, 

Tears  [Ang.-Snx.  tseher],  the  slightly  saline  watery  so- 
oretibn  of  the  Lachrymal  Gland  I  which  see).  The  ordi- 
nary function  of  this  seeretion  is  to  assist  in  the  work  of 
moistening  and  lubricating  the  eyeball;  but  in  the  human 
species,  at  least,  the  exercise  of  certain  strong  emotions  acts 
as  a  powerful  stimulus  upon  this  secretion.  To  certain  of 
the  lower  nninmls,  as  the  crocodile  and  the  hyaena,  folk-lore 
ascribes  the  power  of  shedding  voluntary  tears  for  the  de- 
ception of  the  beholder:  and  observers  old  and  recent 
testify  that  certain  species  of  deer  and  of  the  seal  family 
express  grief  by  the  shedding  of  tears.  There  are  certain 
strong-smelling  plants,  such  as  the  onion,  whose  exhala- 
tions sometimes  provoke  a  copious  and  even  painful  dis- 
charge  of  tears.  Most  of  the  lower  animals  do  not  secrete 
in  any  circumstances  a  noteworthy  Bow  of  tears,  except  after 
injury  of  the  eye  or  in  some  diseases  of  the  gland  or  of 
some  adjacent  part. 

Toa'sel  [Aug. -Sax.  teesel],  the  Dipsactta fnllonum  (order 
Dipsaceffi  I.  a  biennial  plant  of  the  S.  of  Europe,  naturalized 
to  some  extent  in  the  I'.  S.  It  is  cultivated  in  Europe,  as 
formerly  in  the  I*.  S.  to  some  extent,  on  account  of  its  burs 
or  head-,  covered  with  hooked  bracts.  These  heads  are 
fastened   to  a  revolving  cylinder,   and  used  by  woollen 

manufacturers  to  raise  a  nap  on  cloth.  No  artificial  con- 
trivance has  been  found  to  equal  the  teasel  for  this  purpose. 
"Male  "  and  "female  "  teasels  are  merely  varieties  in  size 

and  Bf  illness  each  adapted  to  the  dressing  Of  special  cloths. 

Tebeao'ville,  p. -v.,  Ware  eo.,  Ga. 

Tobos'sa,  town  of  Algeria,  province  of  Constantino,  in 
a  beautiful  and  exceedingly  fertile  district,  carries  on  a  very 
important  trade.  It  contains  many  and  interesting  Roman 
remains.      1*.  about  1  &,000. 

Tc'bo,  (p..  Henry  oo.,  Mo,     P.  3308. 

Teche,  Bayon.    Bee  Appendix. 

Technology  |  Gr.T<x«?»"  art,"  ahdAcyw,  "discourse"! 

is  a  general  Dame  for  industrial  science.      Strictly,  there  is 

no  siieb  science,  but  all  the  soienoes  contribute  much  which 
is  of  the  greatest  value  to  the  various  industries;  and 
technology  is  the  teaching  of  those  parts  of  Boiencc  which 
are  of  direct  industrial  importance. 

Teck  was,  in  the  Middle  Ages,  the  name  of  a  small  duchj 
situated  in  Sua  hi  a.  and  called  bo  after  the  oastlo  ol  Teck,  of 
which   ruin-  still  exist.     In  the  eleventh  oentun    il 
into  the  possession  of  the  house  of  Hapsburg,  wl  ich  in  the 
fourteenth  oentury  sold  it  to  the  duke-  of  WUrtomberg. 

Tectibranchia'ta  [from  tectiu,  "covered,"  an  I 

chia,  "gills"],  a -der  of  gasteropod  mollusks  belonging 

to  the  -ub  class  Opisthobranohiata.     The  sexe?  are  com 
i    ,.  i  together  in  one  individual ;  thi    heart  h 
bu     le  :  the  bran  I  illj  are  in  i  tuft  on  the  side  of 

then  odv  and  tin  lei  a  fold  of  the  mantle;  the  i 
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on  or  over  the  pedal  ganglia  ;  the  shell  is  developed  in  the 
embrjO,  and  mostly  persistent  through  life,  generally  spi- 
ral and  moderately  well  developed,  sometimes  scale-like  or 
rudimentary,  rarely  entirely  wanting.  The  order  is  quite 
oomprehensive,  and  very  considerable  modifications  of  the 
Superficial  parts  of  the  body,  as  well  as  of  the  teeth,  are 
exemplified  in  forms  whiob  appear  to  be  otherwise  closely 
allied.  The  relations  of  the  sexual  organs  also  differ,  and 
their  differences  have  been  used  by  J.  E.  Gray  (perhaps  in- 
correctly) to  differentiate  the  order  into  two  primary  groups: 
in  the  one  the  organs  of  generation  are  far  apart  and  con- 
nected by  a  groove,  and  in  the  other  they  are  close  together 
;:,  I  situate  in  a  tubercle:  the  former  includes  the  bulli- 
form  and  aplysiiform  families,  the  latter  the  other  families. 
The  order  is  represented  by  numerous  species  and  in  every 
se  i.  About  fourteen  families  are  generally  recognized  ;  the 
most  prominent  of  these  are  the  Bullida*.  CyiiohnidaB, 
Aplysiidse,  and  Plcurobranchiidse.  Theodore  (Jill. 

Tecum'sch,  tp.,  Shawnee  co.,  Kan.  P.  854. 
Tecumseh,p.-v.  and  tp.,  Lenawee  co.,  Mich.,  on  Lake 
Shore  and  Michigan  Southern  R.  H.,  60  miles  8.  W.  of  De- 
troit, contains  6  churches,  4  fine  school  buildings,  2  banks, 
2  newspapers,  2  hotels,  4  flouring-mills,  1  foundry,  an  agri- 
cultural implement  manufactory,  2  planing-niills,  3  ma- 
chine-shops, 2  carriage-factories,  a  paper-mill,  and  stove- 
factory.  Principal  business,  farming,  fruit-growing,  and 
manufacturing.     P.  of  v.  2039;  of  tp.  2583. 

S.  C.  Stacy,  Ed.  "Herald." 
Tecumseh,  p. -v.  and  tp.,  cap.  of  Johnson  co.,  Neb., 
on  Atchison  and  Nebraska  R.  R.,  50  miles  S.  E.  of  Lincoln, 
has  3  churches,  1   high   school,  a  public   hall,  1    bank,  2 
newspapers,  2  grist-mills,  and  2  hotels.     P.  722. 

M.  C.  Barrow,  Ed.  "  Chieftain." 
Tecumseh,  or  Tecumtha,  a  celebrated  chief  of  the 
Shawnee  Indians,  b.  near  Springfield,  0.,  about  1770;  took 
part  in  the  war  with  the  Kentucky  forces  about  1791  ;  was 
engaged  in  the  battle  of  Mad  River  and  in  the  attack  on 
Fort  Recovery,  1794;  joined  his  brother,  Elskwatawa 
(called  "the  Prophet"),  about  1805  in  the  attempt  to  or- 
ganize all  the  Western  Indians  in  a  confederacy  against 
the  whites ;  visited  all  the  tribes  on  the  upper  lakes  and  in 
the  Mississippi  Valley  down  to  the  Gulf  of  Mexico;  col- 
lected a  considerable  force  on  the  upper  Wabash  in  the  au- 
tumn of  1811,  which  under  command  of  the  Prophet  attacked 
Gen.  Harrison,  and  was  defeated  at  Tippecanoe  Nov.  7,  dur- 
ing Tecumseh's  absence  among  the  Southern  tribes;  went  to 
Canada  with  a  band  of  Shawnees  in  the  following  year  on  the 
outbreak  of  hostilities  with  Great  Britain  ;  was  a  useful  ally 
to  the  British  in  the  battles  of  Raisin  River  and  of  Maguaga, 
where  he  was  wounded;  made  a  brigadier-general  in  the 
British  service;  joint  commander  with  Gen.  Proctor  at  the 
siege  of  Fort  Meigs,  and  protected  the  American  prisoners 
from  massacre:  wounded  at  the  battle  of  Lake  Erie,  and  com- 
manded the  right  wing  at  the  battle  near  the  Moravian  towns 
on  the  Thames.  Having,  it  is  said,  a  presentiment  of  his  ap- 
proaching death,  he  laid  aside  his  sword  and  uniform,  put 
on  his  hunting-costume,  and  plunged  into  the  hottest  of 
the  fight,  in  which  he  was  killed  Oct.  5,  1813.  It  was  as- 
serted for  many  years  that  he  fell  by  the  hand  of  Col. 
Richard  M.  Johnson,  afterward  Vice-President  of  the  0.  S. 
during  Van  Buren's  administration  (1837-41),  and  several 
other  persons  claimed  the  same  honor,  but  on  insufficient 
grounds.  A  Life  of  Tecumseh  and  his  Brother  the  Prophet, 
with  an  Historical  Sketch  <>f  the  Shawnee  Indians  (1841), 
based  chiefly  upon  the  statements  of  numerous  persons 
who  had  known  Tecumseh,  was  prepared  by  Benjamin 
Drake  of  Cincinnati,  and  still  constitutes  the  best  source 
of  information  on  an  interesting  episode  of  American 
history. 

Te  De'um.  This  most  venerable  hymn,  commencing 
Te  Deum  landamite,  Te  Dominum  eonfitemur,  or,  in  the 
English  version,  "  We  praise  thee,  0  God ;  we  acknow- 
ledge lip.-  to  be  the  Lord,"  has  been  sung  by  the  whole 
Western  Church,  "day  by  day,"  on  all  her 'feasts  from 
time  immemorial.  It  is  Morning  Service  of  the  English 
Church  as  far  back  as  the  Conquest  (Blunt's  Annotated 
Book  of  Common  Prayer);  very  ancient  ecclesiastical  tra- 
ditions represent  the  Te  Deum  as  a  hymn  antiphonallv  ex- 
temporized by  St.  Ambrose  and  St.  Augustine  at  the  bap- 
tism of  the  latter  (a.  d.  356),  and  the  title  ancient] v  given 
to  it  in  the  Psalter  of  the  English  Church  was  "  Canticum 
Ambrosii  ct  Augustini."  The  authorship  has  also  been  at- 
tributed to  St.  Hilary  (  \.  d,  355)  and  Nieetius,  bishop  of 
Treves  (a.  d.  535),  but  there  is  reason  to  think  it  is  much 
older,  and  that  the  first  two  names  are  connected  with  it 
merely  through  their  introducing  it  into  their  respective 
churches.  {Ibid.}  It  has  always  constituted  :i  portion  of 
the  Morning  Service  (as  one  of  its  supplications.  "  Keep 
us  this  day  without  sin,"  implies)  in  the  English  and  Amer- 
ican ehurch  services  between  the  first  and  second  lessons 


for  the  morning,  the  rubric  prescribing  that  it  shall  be 
"  said  or  sung." 

Besides  the  use  in  the  Morning  Service,  this  triumphal 
hymn  is  used,  arranged  to  elaborate  music,  as  a  special 
service  of  thanksgiving.  The  sovereigns  of  England  have 
been  accustomed  to  go  in  state  to  the  singing  of  the  Te 
Deum  after  great  victories,  Handel's  '•  Dettingen  Te  Deum  " 
having  been  composed  for  one  of  these  occasions.  At  the 
conclusion  of  coronations  it  has  been  used  from  time  im- 
memorial throughout  Europe.  When,  in  the  ordinary  Morn- 
ing Service,  it  is  "said,"  its  verses  are  antiphonally  recited 
by  minister  and  congregation,  but  it  is  now  very  gencrally 
aung  by  choir  and  congregation.  The  most  ancient  Chris- 
tian music  known,  the  "  Ambrosian  Te  Deum,"  found  in  a 
work  by  Boetius  (a.  n.  457),  has  come  down  in  connection 
with  this  hymn,  but  it  is  probably  an  adaptation  of  the 
temple  psalmody  of  the  Jews.  No  hymn  or  form  of  words 
has  been  the  subject  of  so  many  musical  renderings  by 
composers  of  all  grades,  of  all  ages,  and  of  all  nations. 
Among  the  elaborate  works  are  those  of  Handel  (just 
cited),  Romberg,  Meyerbeer,  etc.  For  ordinary  purposes, 
that  of  Jackson  of  Exeter  is  the  most  universally  in  use. 
To  the  "goodly  fellowship"  the  writer,  aided  by  Rev.  Dr. 
Staunton,  who  has  himself  composed  a  noble  Te  Deum,  has 
added  one.  J.  G.  Baknard. 

Ted'Ia,  town  of  Morocco,  Northern  Africa,  at  the  foot 
of  the  Atlas  Mountains,  manufactures  fine  woollen  cloths 
and  shawls,  which  are  exported  to  Europe.     P.  11,000. 

Ted/si,  town  of  Morocco,  province  of  Soos,  among  fer- 
tile surroundings,  has  a  lively  trade.     P.  about  12,000. 

Tees'water,  p. -v.,  Bruce  co.,  Ontario,  Canada,  on  To- 
ronto Grey  and  Bruce  Railway,  16  miles  from  Walkorton, 
has  a  weekly  newspaper.     P.  about  450. 
Teeth.     See  Appendix. 
Teeth,  Chemistry  of.     See  Appendix. 
Teff,  the  Poa  abyeainico,  a  cereal  grass  of  the  interior 
of  Africa,  where  the  grain  is  employed  extensively  in  mak- 
ing bread  and  beer,  while  the  straw  is  a  forage  material. 

Tefft  (Benjamin  Franklin),  D.D.,  LL.D.,b.  at  Floyd, 
N.  Y.,  Aug.  20,  1813,  and  graduated  at  the  Wesleyan  Uni- 
versity, Middletown,  Conn.,  1835;  was  pastor  of  a  Methodist 
church  at  Bangor,  Me.,  and  has  been  professor  in  Asbury 
University,  Indiana,  and  president  of  the  Genesee  College, 
N.  Y.  In  1862  he  was  U.  S.  consul  and  acting  U.  S.  min- 
ister at  Stockholm,  Sweden  ;  since  1866  has  been  pastor  at 
Portland,  Me.  He  has  published  The  Shoulder- Knot,  Hun- 
gary and  Kossuth,  Webster  anil  his  Masterpieces,  Methodism 
successful,  and  the  Internal  Causes  of  its  Success,  etc. 

Tefft  (Thomas  Alexander),  b.  at  Richmond,  R.  I.,  Aug. 
3,  1826;  graduated  at  Brown  University  1851;  studied  ar- 
chitecture at  Providence ;  made  designs  for  many  public 
and  private  edifices;  published  Our  Deficiency  in  Art  Edu- 
cation (1852);  wrote  on  architecture  and  art  in  the  New 
York  Crayon;  went  to  Europe  1856;  presented  to  the 
British  Institute  of  Social  Science  a  plan  for  a  uniform  cur- 
rency for  all  nations.  D.  at  Florence,  Italy,  Dec.  12,  1859. 
Te'gea,  ancient  town  of  Greece,  in  the  Tegeatis,  which 
formed  the  south-eastern  part  of  Arcadia,  was  brought  under 
the  supremacy  of  Sparta  in  560  b.  c,  and  was  an  important 
town  under  the  Roman  authority,  but  was  utterly  destroyed 
by  Alaric  in  400  a.  d.  Remains  of  it  are  found  near  the 
village  of  Piali,  4  miles  from  Tripolitza. 

Teggia'ilO  [formerly  Diano"],  town  of  Southern  Italy, 
province  of  Salerno,  about  9  miles  from  SalaConsilina.  Of 
the  ancient  town  little  remains  except  old  inscriptions,  etc., 
that  prove  its  former  existence.  The  present  inhabitants 
are  chiefly  engaged  in  agriculture,  and  are  not  wanting  in 
industry.     P.  7018. 

Te'glio,  town  of  Italy,  province  of  Sondrio,  on  the  slope 
of  the  mountains  which  flank  the  right  bank  of  the  Adda. 
This  town  is  remembered  as  the  place  where  was  assembled 
(1524)  a  congress  to  regulate  the  political  difficulties  be- 
tween the  Grisons  and  the  Valtellines.     P.  5973. 

Tegner'  (Esaias),  b.  at  Kirkerud.  in  Wermland,  Nov. 
13,  1782.  His  father,  who  was  a  poor  country  minister, 
died  early,  and  the  son  had  to  fight  his  way  through  life 
with  his  own  weapons.  He  contrived,  however,  to  go  to 
Lund  in  1799,  and  in  1802  he  graduated  from  the  univer- 
sity with  grent  honor.  In  1815  he  became  professor  of 
aesthetics  at  the  same  university  on  account  of  a  fine  trea- 
tise he  wrote  in  Latin  on  the  fables  of  JSsop,  and  in  1812 
he  exchanged  this  professorship  for  that  of  Greek  literature, 
having  in  the  mean  time  acquired  a  great  fame  as  a  poet  by 
his  Axel,  Srea,  and  a  great  number  of  lyrical  poems,  and 
having  been  elected  a  member  of  the  Swedish  Academy  in 
1S11.  In  1824  he  was  made  bishop  of  Wexib",  and  in  this 
position  he  exercised  a  great  and  beneficial  influence  by 
his  powerful  eloquence,  his  energy  in  school  matters,  and 
his  lofty  piety.     D.  Nov.  2,  1846.     His  talent  as  a  poet  was 
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essentially  lyrical,  with  a  tendency  toward  the  didactic. 
His  best  poems  are  those  which  have  an  epic  under-struc- 
ture,  not  so  prominent  as  to  requite  an  objective  character- 
ization—  which  ho  was  not  able  to  give — but  strong  enough 
to  lift  his  lyrical  enthusiasm  and  hold  the  rich  tracework 
of  his  imagination!  Frithiof't  8aga,  which  is  his  most  cel- 
ebrated work,  and  which  has  been  translated  into  all  Euro- 
pean languages,  and  sixteen  times  into  German,  is  a  com- 
bination of  ballads:  and  whenever  the  discrepancy  between 
the  rough  and  stern  sublimity  of  the  Northern  subject,  and 
the  soft  sentimentality  and  almost  Oriental  fancifulness  of 
the  poet,  does  not  become  too  loud,  the  poem  is  very  charm- 
ing. His  influence  on  the  Swedish  people  was  decisive, 
lie  was — and  acknowledged  himself  to  he— a  disciple  of  the 
Danish  poet  (EhlenHhlager,  but  CKhlcnshlager's  influence 
was  only  the  knock  at  the  door  which  awakened  TegneVs 
genius;  he  was  perfectly  original  and  thoroughly  national. 
In  opposition  to  the  French  school,  which  with  its  pompous 
and  pedantic  or  superficial  and  frivolous  elegance  predom- 
inated in  the  Swedish  literature  at  the  beginning  of  this 
century,  Tegncr  unveiled  the  ideal  of  the  romantic  school, 
with  its  new  relations  between  nature  and  art,  and  between 
art  and  religion;  and  in  a  very  short  time  his  powerful 
enthusiasm  and  rich  imagination  altered  the  taste  of  the 
Swedish  public.  He  can  hardly  be  said,  however,  to  be 
more  than  the  founder  of  the  school;  he  lacked  power  of 
objective  characterization  in  too  high  a  degree  to  become 
its  master.  Clemkns  Petersen. 

Teha'ma,  county  of  California,  lying  between  the 
Sierra  Nevada  and  the  Coast  Range,  intersected  by  Sac- 
ramento River,  and  traversed  by  the  Oregon  division  of 
Central  Pacific  K.  R.  The  E.  portion  is  rocky,  with  many 
pine  forests.  Some  gold  is  found  in  the  Sierra  Nevada, 
and  in  the  S.  part  are  medicinal  and  salt  springs.  Staples, 
wheat,  barley,  wine,  wool,  mill  products,  and  live-stock. 
Cap.  Red  Bluff.     Area,  2800  sq.  m.     P.  3587. 

Tehama,  p. -v.  and  tp.,  Tehama  CO.,  Cal.     P.  881. 

Teheran',  capital  of  Persia,  in  lat.  35°  41'  N.,  Ion. 
51°  21V  E.,  province  of  Irak-Ajemi,  70  mites  S.  of  the 
Caspian  Sea,  in  a  sandy  and  stony  plain  at  the  southern 
foot  of  the  Elburz  Mountains,  which  rise  here,  in  Mount 
Demavend,  22,000  feet  above  the  level  of  the  sea.  It  is 
BUrTOUnded  with  a  mud  wall  4  miles  in  circumference,  20 
feet  high,  and  pierced  with  six  gates.  The  streets  are 
narrow,  crooked,  ill-paved,  and  filthy,  and  the  houses  low 
and  insignificant,  generally  built  of  mud.  Some  mosques, 
bazaars,  and  caravanserais  look  well,  however,  and  the 
palace  of  the  shah,  forming  a  city  by  itself  adjoining  the 
northern  part  of  the  wall,  is  a  vast  and  elegant  structure. 
Teheran  became  the  residence  of  the  shah  in  171)0,  and  has 
increased  considerably  since  that  time.  It  has  some  manu- 
factures of  carpets,  cotton  and  linen  goods,  shoes  and  hats, 
and  carries  on  a  brisk  trade.  Its  population  varies  much 
from  winter  to  summer,  as  the  shah  and  all  the  wealthier 
citizens  leave  it  early  in  spring  on  account  of  the  in- 
tolerable heat  and  unhealthy  atmosphere :  during  winter 
its  population  is  estimated  at  about  100,000.  In  the 
vicinity  are  the  ruins  of  Rei,  the  Hhagea  of  Scripture,  the 
ancient  capital  of  Parthia  and  the  birthplace  of  llaroun- 
al-Ua-ehid. 

Tehri',  Teerce,  or  Garwhal,  a  small  hill-state 
under  English  control  in  the  Himalayas,  E.  of  Simla,  with 
an  area  of  5465  Bq.  in.,  inhabited  by  200,000  hill-men,  fa- 
mous with  the  Hindoos  for  its  sacred  places  of  pilgrimage 
at  the  sources  of  the  Jumna  and  the  tributaries  of  the 
G&ngeB,  and  With  the  Europeans  for  its  magnificent  forests 
consisting  of  sal  [Shorea  robuata),  cedar,  and  pine  trees; 
extended  formerly  in  the  S.  to  the  foot  of  the  Himalaya 
Mountains,  and  bordered  to  the  E.  the  kingdom  of  Nepal  ; 
be  :amc  reduced  to  its  present  size  in  I  S  1  ii,  when  the  English 

acquired  it  from  .Nepal,  forming  its  southern  and  eastern 
provinces   into  the   British   district   of   Garwhal,  of  5500 


BQ.  in.,  with  a  population  of  310,218  inhabitants,  with 
Sri n agar,  a  small  town  of  700  inhabitants  on  the  shore  of 
Alaknanda  River,  as  head-quarters.     E.  Schlaointweit. 

TYhiiara'iia,  p. -v..  Limestone  oo.,  Tex. 

Tehoacan  de  las  Granadas,  town  of  the  Mexican 
confederation,  state  of  La  Puebla,  is  well  built  and  run 
tains  maiiv  handsome  edifices,  but  is  in  a  sandy  and  little- 
produotive  region.     P.  5000  to  6000. 

Tehuanteprr'.  The  name  i<  common  to  the  iethmne, 
the  gulf,  the  river,  and  the  eitu,  but,  as  the  geographical 
expression  for  the  moBl  northern  portion  of  tin-  American 
isthmus  connecting  North  and  South  America]  it  has  its  pri- 
ma i'v  lignifioation.  The  isthmas  derives  an  especial  in- 
terest from  bring  one  of  the  available  interoceanio  routes. 
Columbus,  who  Bought  to  "reach  the  East  by  sailing  W.." 
and  whose  objective  point  was  probably  Zlpangu  [Japan), 
believed  that  he  hud  found  it  near  where  hi-  calculations 


had  placed  it.  It  was  many  years  before  the  conviction 
came  that  another  continent  was  discovered — a  conviction 
which  served  to  prompt  fresh  efforts  to  find  a  passage  in 
this  barrier,  or  at  least  those  points  where  it  might  be  sur- 
mounted. New  (Jranada,  Darien,  and  Panama,  at  the 
other  end  of  the  American  isthmus,  were  discovered  by 
BastidOS  in  1501 ,  and  Columbus  himself  explored  the 
coasts  of  Central  America  from  Truxillo  in  Honduras  to 
Darien.  The  expeditions  of  Cordova  (1517),  of  Grijalva 
(IMS),  and  the  memorable  one  of  Cortez  (1510)  estab- 
lished the  outlines  of  the  Gulf  of  Mexico.  The  river 
<  urtnjuulquo  ( Coatzaeoalcos)  was  surveyed  for  several 
miles  bv  Cortez  with  the  hope  of  finding  an  opening  to  the 
South  Sea,  These  successive  discoveries  pretty  well  de- 
fined what  is  now  called  the  "American  isthmus,"  which 
extends  from  the  Gulf  of  Darien,  where  it  connects  with 
South  America,  to  Teh uan tepee,  where  North  America 
may  be  said  to  commence.  With  Cortez — who,  as  we  have 
seen,  explored  the  Coatzaeoalcos  with  that  view — is  said 
to  have  originated  the  idea  of  a  communication  by  this 
isthmus  between  the  two  oceans;  and  as  his  hope  of  find- 
ing a  water-communication  waned,  that  of  substituting  a 
portage  or  road  over  the  isthmus  by  which  to  transport  to 
Spain  the  spices  of  India  and  the  products  of  new  regions 
he  should  discover,  took  its  place.  ftampier  and  Don  Au- 
gustus Cramer,  toward  the  close  of  the  seventeenth  and 
eighteenth  centuries  respectively,  allude  to  the  Coatzaeoal- 
cos, and  describe  it  as  an  available  route  to  the  "South 
Sea  :"'  in  reference  to  which  Humboldt  mentions  Tehuante- 
pec  as  claiming  attention  for  an  interoceanio  route.  In 
1814  the  Spanish  Cortes  issued  a  decree  authorizing  the 
opening  of  a  canal.  Wars  at  home  and  in  Mexico  made 
this  decree  futile,  and  nothing  further  was  done  for  nearly 
thirty  years.  In  1S42  the  Mexican  government  conferred 
on  Don  Jose"  de  Garay  the  right  of  executing  the  work, 
with  concession  of  land-grants  and  important  exclusive 
privileges.  A  survey  (or  rather  a  reconnaissance)  was 
made  for  Garay  by  Gaetano  Moro  in  1842,  and  attempts 
were  made  without  success  to  raise  funds  in  Europe  for  the 
work.  After  the  termination  of  the  war  of  the  U.  S.  with 
Mexico  and  the  acquisition  of  California,  the  rights  of  M. 
Garay  were  transferred  to  Mr.  P.  A.  Hargous  of  New  York, 
and  by  him  to  the  Tehuuntepee  R.  R.  Co.  of  New  Orleans, 
and  during  the  year  1851  an  elaborate  survey  of  the  isth- 
mus for  a  railroad,  with  a  view  to  a  route  to  California,  was 
made  by  a  commission  under  Major  J.  G.  Barnard,  l\  S. 
engineers,  a  report  of  which  was  published,  containing  the 
first  full  account  of  the  isthmus  ever  furnished  the  public. 
(See  The  InthimtH  of  Tcknantepcc,  1  S;>5. )  The  work  was 
interrupted  by  a  decree  of  the  Mexican  Congress  annulling 
the  Garay  grant.  Since  that  date  there  have  been  three 
grants  issued  to  various  parties,  under  which  in  1857-5S 
the  railroad  surveys  were  resumed,  and  the  work  perfected 
by  examining  various  alternative  lines.  An  attempt  was 
made  at  the  same  time  to  open  a  travelling  route  to  Cali- 
fornia by  a  stage-road.  These  grants  failed  and  wcr«-  an- 
nulled, and  a  fourth  made  in  1  St">7  to  "  Don  Emilio  la 
Sere,"  which  is  now  held  by  the  Tehuuntepee  Kailway  Co. 
(Mr.  Simon  Stevens  president)  of  the  U.  S.  The  U.  S.  gov- 
ernment Inning  undertaken  in  1870  to  make  a  thorough 
exploration  of  the  American  isthmus  with  a  view  to  de- 
ciding the  question  of  practicability  of  an  interoceanio 
canal,  a  survey  was  made  in  1*711-7!  under  Captain  H.  \V. 
Shufeldt,  U.  S.  navy,  a  report  <>\'  n  bioh,  n  ith  maps,  is  pub- 
lished by  the  government.  (For  further  account  of  these 
surveys,  and  the  questions  they  are  intended  to  elucidate, 

OODBUll  article  Slllf-C avals,  in  APPENDIX.) 

The  Isthmus,  of  Tehuantepec  is  thai  portion  of  the  Mexi- 
can territory  which  lies  between  the  Gulf  of  Mexico  and 
the  Pacific  Ocean,  where  the  two  seas  approach  the  nearest 
to  each   <*lhcr,  and  comprises   the   eastern    portion   of  the 

states  uf  Vera  Cruz   and  Ibtxacu.      From  the   i ith  of   the 

I  loatzt aloos,  which  discharges  itself  into  the  Gulf  in  18° 

s'  -jo"  N.  lat  and  94°  32'  50"  W.  Ion.  (from  Greenwich)  to 

the    harbor   of   VoUtOSS    OH    the    PaClfio,  Situated    in    16°  11' 

45"  N.  lat.  and  95°  15' 40"  W.  Ion.,  the  distance  in  a  direct 
line  is  I  !■"•'  miles.  The  coast-lines  on  either  side  have  0 
general  direction  nearly  E.  and  W«  The  isthmus  may 
properly  be  said  to  comprise  three  main  divisions,  more  or 
less  distinct  in  their  general  characteristics— the  first  era- 
bracing  that  portion  extending  from  the  Gulf  to  tie  . 
of  the  Cordillera,  and  which  may  be  called  the  itlautic 
plaint  :  the  second  comprising  the  more  elevate  ; 
famous  district*  in  the  central  parts;  and  the  third  includ- 
ing the  level  ntrj  bordering;  the  -"'ran  on  the  S.,  and 

known  m  the  Paeifie  plains.  The  first  division  comprises 
a  belt  of  country  of  aome  10  or  50  miles  in  breadth,  lying 
contiguous  to  the  Gulf  coast,  and  male  an  ol  exten 

alluvial    basins   of  exceeding    richnc  I    fertility.      The 

principal  of  these  hydrogrophic  basins  ii  that  <■!  tl     j 
Doalcos,  which  occupies  the  central  portion  ol  this  division, 
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and  has  a  general  direction  of  N.  X.  E.  by  S.  S.  W.     The 

..1  or  middle  division  may  be  said  to  extend  from  the 
Jaltepeo  Rivet  (ti  ibutary  to  the  above)  on  the  N.  to  within 
20  ,,,.  25  miiQ  ,  r  the  Pacific  coast,  comprising  a  strip  of 
country  through  the  central  portions  of  the  isthmus.  This 
division  presents  s  great  diversity  of  feature.  The  im- 
mense ohain  of  the  Cordillera,  which,  under  different  de- 
nominations, extends  almost  without  interruption  the  en- 
tjrt.  j,  |  two  Americas,  traverses  the  country  from 

E,  to  W.;  but  there  is  h  sodden  depression  of  the  range 
in  it-  passage  across  this  isthmus,  the  continuity  of  the 
chain  being  nearly  broken  at  a  point  directly  in  the  line  of 
shortest  communication  between  the  two  oceans.  The  Cor- 
dillera here  approaches  very  near  the  Pacific  coast.  By  a 
narrow  opening  or  gap  in  these  mountain-  we  desoend  sud- 
denly from  the  elevated  table-lands  to  the  Pacific  plains, 
which  form  the  third  or  southern  division.  These  plains 
Lge  about  20  miles  in  breadth,  and  form,  as  it.  were,  an 
immense  inclined  plane,  with  its  side  next  the  mountains 
about  250  feet  above  the  Pacific. 

Of  the  streams  watering  the  northern  slope  of  the  isthmus, 
the  most  important  by  far  is  the  Coatzacoalcos,  by  reason 
both  of  the  comparatively  large  extent  of  country  for  the 
drainage  of  which  it  is  the  outlet,  and  also  as  furnishing 
the  natural  channel  through  which  the  projected  communi- 
cation between  the  two  oceans  may,  in  part,  be  effected. 
The  river  takc>  its  rise  in  the  unexplored  part  of  the  Sierra. 
It  is  entered  over  a  bar  having  14  feet  of  water  on  it,  and 
affords  a  ship  navigation  with  20  feet  depth  above  Mina- 
Titlan,  or  30  miles  inland. 

The  total  population  is  about  fil.OOO  or  62,000,  mostly 
Indians  and  half-breeds.  The  productions  are  mainly 
sugar,  tobacco,  cotton,  coffee,  cocoa,  indigo,  maize.  The 
vast  forests  of  the  Gulf  slopes  yield  valuable  timbers — 
mahogany,  cedar,  the  india-rubber  tree,  and  gums — while 
those  of  the  mountains  abound  in  pine  and  oak.  Numerous 
herds  of  cattle  are  found  on  the  table-lands  of  the  central 
region  and  plains  of  the  Pacific  coast. 

The  Tehuantepec  River,  emptying  into  the  Pacific,  and 
on  which  is  the  city  of  that  name,  has  a  short  course,  and 
is  but  little  more  than  a  mountain-torrent,  of  copious  vol- 
ume during  the  rainy  season.  The  city  of  Tehuantepec, 
11  miles  from  the  Pacific  shores  of  the  "  Ventosa  "  Bay,  the 
second  town  in  the  state  of  Oaxaca  (see  Mexico),  has  a 
population  of  L3,000,  mostly  Indians  or  half-breeds,  with  a 
tew  Castilians.  It  has  16  churches,  among  which  is  the 
parroqnia,  built  by  the  last  cacique  of  the  Zapotecos  in 
1530,  dedicated  to  church-worship  by  the  Dominican  friars. 
There  are  manufactures  of  leather,  cotton,  shoes,  hats,  sad- 
dlery, pottery,  etc.  By  the  Gulf  of  Tehuantepec  is  meant 
that  portion  of  the  Pacific  waters  comprised  in  an  indenta- 
tion of  the  coast  of  Guatemala  and  Mexico,  between  me- 
ridians i)2  and  97  W.  If  a  straight  line  be  drawn  across, 
the  versed  sine  or  sagitta  of  the  segment  thus  formed  is 
about  70  miles.  The  bays  of  Salina-Cruz,  of  the  Ventosa, 
mere  indentations  of  the  coast-line,  the  inlet  of  "Boca 
Barra,"  and  the  "lagoons,"  are  important  features  of  the 
shores  of  the  Gulf  in  its  relations  to  a  ship-canal  or  to  a 
railroad  transit  route.  J.  &.  BARNARD. 

Te'idx  [from  Tn'us — the  Latinized  form  of  a  South 
American  name  of  one  of  the  forms — the  typical  genus],  a 
family  of  lizards  (saurians)  of  the  group  Leptoglossa,  dis- 
tinguished, according  to  Cope,  by  the  single  prem axillary 
bones  and  squamous  tongue.  In  form  the  species  essen- 
tially resemble  the  typical  lizards  (Laeertidiv),  to  which  they 
are  most  nearly  allied:  the  head  is  pyramidal,  and  its  up- 
per surface  is  covered  with  regular  polygonal  plates ;  the 
supraorbital  plates  are  horny;  the  teeth  are  solid  and 
rooted;  the  tongue  elongate  and  flat ;  the  throat  is  gene- 
rally provided  with  a  distinct  fold  or"  collar ;"  the  scales  of 
the  back  and  sides  are  usually  small;  the  members  are  all 
well  developed.  The  family  is  peculiar  to  America  (espe- 
cially the  tropica]  portions),  and  is  quite  rich  in  genera  and 
speoies.  The  most  noteworthy  species  is  the  Teiua  tegwexim 
(the  monitor  and  sauvegarde  of  some  writers)  of  Brazil. 
This  animal  sometimes  attains  the  length  of  six  feet  and 
more,  and  is  quite  active  and  strong.  When  pursued  and 
brought  to  bay.  it  fights  with  its  tail,  with  which  it  can  in- 
flict violent  blow-,  as  w.  11  as  with  its  teeth.  It  is  a  rather 
indiscrimate  feeder,  taking  almost  any  such  small  animals 
(mammals,  frogs,  ami  birds)  as  it  can  <^<-\.  and  frequently 
robbing  bee  <.{'  their  honey  after  driving  them  from  their 
nests.  Its  flesh  is  esteemed,  and  is  somewhat  like  that  of 
a  chicken.  THEODORE  Gill. 

Toign'mouth,  town  of  England,  county  of  Devon,  at 
the  mouth  of  the  Teign  in  the  Engli  h  Channel,  is  much 
frequented  for  its  sea-bathing.     P.  J075. 

Tciunmouth  (John  Shore i.  first  Barom,  b.  in 
Devonshire,  England,  Oct.  8,  1751;  went  to  India  as  a 
cadet  1769;  became   Persian   translator  at   Moorshedabad 


1773 J  passed  through  all  the  subordinate  stages  of  the 
civil  service;  accompanied  Warren  Hastings  to  England 
1785;  became  a  member  of  the  supreme  council  at  Cal- 
cutta 17Sf>;  took  a  prominent  part  in  the  formation  of 
the  revenue  and  judicial  systems  of  India,  especially  the 
measure  of  zemindar  proprietorship  of  the  soil,  which  took 
effect  under  Lord  Cornwallis's  administration;  was  made 
a  baronet  171)-;  was  governor-general  of  India  from  Aug., 
1793,  to  1797;  was  an  intimate  friend  of  Sir  William  Jones, 
whom  he  succeeded  as  president  of  the  Asiatic  Society  of 
Bengal  Apr.,  (.794  ;  was  a  chief  author  of  the  code  of  laws 
for  Bengal  published  in  1793;  was  created  Baron  Teign- 
mouth  at  the  expiration  of  his  term  of  office  1797  ;  returned 
shortly  after  to  England;  was  the  first  president  of  the 
British  and  Foreign  Bible  Society  1804-34  ;  became  a  mem- 
ber of  the  board  of  control  and  of  the  privy  council  Apr., 
1807,  and  was  a  prominent  member  of  the  religio-philan- 
thropic  circle  known  as  the  "  Clapham  Sect."  D.  in  Lon- 
don Feb.  U,  ls;;-l.  He  edited  the  Works  of  Sir  William 
Jones  (13  vols.),  to  which  he  prefixed  a  Memoir;  and  his 
own  Life  "ml  ( '<<rr>  apondeuce  (2  vols.,  1*42)  were  published 
by  his  son,  the  second  baron. 

Teinds  (in  the  Scotch  law)  are  similar  to  the  "tithes" 
of  the  English  law,  and  arc  the  certain  portion  of  the  an- 
nual rents,  increase,  and  profits  of  the  land,  payable  by  the 
owner  or  occupant  thereof,  and  appropriated  toward  the 
support  of  the  clergy  of  the  Established  Church  of  Scot- 
land. Although  teinds  and  tithes  are  somewhat  analogous 
in  their  general  objects,  the  differences  between  them  are 
radical.  (1)  Many  products  tithable  in  England  are  not 
subject  to  teind  in  Scotland.  (2)  The  teinds  are  not  di- 
rectly held  by,  nor  payable  to,  the  clergy.  The  ministers 
of  the  Established  Church,  so  far  as  the  state  interferes, 
receive  regular  stipends  or  salaries,  determined  upon  and 
paid  by  certain  state  officials.  This  official  commission  or 
court,  therefore,  holds  the  teinds,  oversees  and  enforces 
their  collection,  and  distributes  them  in  making  up  the 
ministerial  stipends.  (">)  The  proprietors  of  land  can  buy 
in  the  teinds  imposed  thereon  by  paying  a  fixed  sum, 
calculated  upon  their  annual  amount.  The  Free  Church 
of  Scotland,  and  all  other  ecclesiastical  bodies  legally  re- 
garded as  sectarian,  are  wholly  voluntary  and  self-support- 
ing. Recent  legislation  concerning  the  Established  Church 
has  simplified  the  administration  of  teinds,  and  has  pro- 
vided more  easy  and  equitable  measures  for  their  being 
funded.  John  Norton  PoMEnor. 

Tejada.     Sec  Leudo  de  Tejada. 

Tejucigal'pa,  town  of  Central  America,  in  Honduras, 
on  the  Rio  Grande,  which  here  is  crossed  by  a  fine  bridge 
of  ten  arches.  Although  it  has  lost  much,  partly  by  the 
emigration  of  many  old  Spanish  families  after  the  eman- 
cipation, partly  by  the  exhaustion  of  the  adjacent  gold  and 
silver  mines,  it  is  still  the  finest  and  most  lively  place  in 
the  state,  and  contains  several  handsome  buildings,  among 
which  the  cathedral  is  noteworthy,  both  on  account  of  its 
fine  architecture,  and  because  it  contains  the  only  public 
clock  in  the  state.     P.  12,000. 

Teka'mah,  p. -v.,  cap.  of  Burt  co.,  Neb.,  on  Tekamah 
Creek,  t>  miles  from  Missouri  liiver.  has  2  churches,  a  high 
school,  1  bank,  1  newspaper,  a  safe  manufactory,  and  3 
hotels.     P.  -I'.is.  Geo.  P.  Hall,  Ed.  "  Bcrtoniax." 

TeUon'sha,  p. -v.  and  tp.,  Calhoun  co.,  Mich.,  on  St. 
Joseph  River  and  Michigan  Central  Air-line  R.  K.,  119 
miles  W.  of  Detroit,  has  :;  churches,  a  fine  school-house,  1 
newspaper,  2  hotels,  1  flouring  and  2  saw  mills,  and  1  blind, 
sash,  and  door  factory.  It  is  in  a  rich  fanning  section.  P. 
1333.  "Wallace  W.  Switzer,  Ed.  " REPORTER." 

Tel'de,  town  of  the  Canaries,  on  the  island  of  Grand 
Canary,  is  well  built  and  surrounded  with  palm-groves. 
It  exports  quantities  of  grain  and  cochineal.      P.  12,027. 

Tel'edu,  or  Stinkard,  the  Mydaue  meliceps,  a  small 
mammal  of  the  family  Mustelidss  and  subfamily  Melina1, 
found  in  the  mountainous  parts  of  Java  and  Sumatra.  It 
i-  said  rarely  if  ever  to  descend  much  below  the  level  of 
7000  feet  above  the  level  of  the  sea,  and  therefore  its  areas 
of  distribution  are  quite  isolated.  It  secretes,  like  the 
skunks  of  America,  a  most  intolerably  offensive  fluid.  It 
is  rather  nearer  the  badgers  than  the  skunks  in  its  struc- 
ture and  habits,  as  well  as  appearance.  The  chief  dis- 
tinctive characters  are  the  nearly  square  form  of  the  tuber- 
cular grinders,  and  the  moderate  flesh  teeth,  which  arc 
trigonal,  with  the  outer  edge  compressed  and  the  inner 
with  a  ridge  Studded  by  two  unequal  tubercles;  it  is  of  a 
blackish-brown  color,  with  a  broad  white  mark  along  its 
back  and  bead.  Its  motions  are  slow.  Its  flesh  is  eaten 
by  the  natives. 

Tel'egraph  [from  Or.  -njAe,  "afar  off."  and  yp^i>tiv,  to 
"write"].  The  etymology  of  this  word  implies  a  means 
of  writing  at  a  distance,  but  it  has  come  to  signify  any 
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system  of  conveying  intelligence  other  than  by  voice  or 
writing.  The  idea  of  speed  is  also  implied,  the  telegraph 
being  seldom  if  ever  employed  when  ii  cannot  transmit 
intelligence  more  quickly  than  can  be  done  by  ordinary 
mean 8.  Bound,  light,  ami  electricity, owing  to  the  rapidity 
with  which  they  are  propagated,  form  the  most  convenient 
tneane  of  telegraphing.  Bounds,  like  thoBS  of  bells,  guns, 
etc.,  are  often  employed  in  Bending  a  Bingle  message  through 
short  distances.  For  long  distances,  however,  light  and 
electricity  art.-  immeasurably  superior  to  Bound. 

The  necessity  of  transmitting  intelligence  to  a  distance 
without  the  employment  of  a  carrier,  ami  with  greater 
rapidity  ami  certainty, was  felt  by  the  ancients,  ami  many 
expedients  were  resorted  to  under  various  ei  room  stances. 
These  were  usually  very  simple,  anil  exhibited  little  me- 
chanical contrivance.  The  semaphore  was  the  first  really 
efficient  telegraph,  ft  was  invented  by  Claude  Chappe*, 
and  adopted  bv  the  French  government  in  1794.  Subse- 
quently, umler  various  modifications,  it  came  into  use  in 
nearly  every  civilized  country.  It  consisted  of  an  upright 
Fie  1. 


The  Semaphore, 

post  supporting  a  horizontal  bar,  which,  turning  upon  a 
pivot,  could  he  placed  at  various  inclinations.  This  had 
two  -mailer  anus  pivoted  to  its  extremities,  and  capable  of 
being  turned  at  various  angles  with  them.  By  independent 
movements  of  the  parts  the  apparatus  was  susceptible  of 
'.is  di-tin  -t  positions,  and  of  exhibiting  the  same  number 

of  different  BlgnalS,  which  could  he  made  tO  represent  either 

letters,  n  urn  hers,  words,  or  -end  nces.  The  -peed  of  trans- 
mission under  the  most  favorable  circumstances  was  about 

three  signals  per  minute.  The  BemOphoreS  were  placed 
Upon  high  towers,  usually  about  four  or  five  miles  apart. 
Mi.  h  ingenuity  was  expended  by  Chappe"  and  others  in 
arranging  a  sy-tem  of  lights  to  enable  the  semaphore  to  he 

used  at  night,  hut  with  only  partial  success.  In  fogs  and 
snowstorms,  moreover,  this  system  was  entirely  useless. 
Until  the  introduction  of  the  electric  telegraph  almost 
f\>-\-y  country  in    Kuropc    maintained    lines   of  semaphores 

between  its  capital  and  the  most  important  ports  a] its 

Beab  >ard.  Perhaps  the  most  important  and  costly  under- 
taking of  this  kind  was  tin-  great  line  constructed  by  Nicho- 
las 1.  of  Russia  from  the  Austrian  frontier  through  War- 
saw to  St.  Petersburg,  and  which  was  composed  of  220 
station-.  The  semaphores  were  erected  upon  the  summits 
of  substantial    anil    loftj  toners,  and   the   whole   work    C08l 

several  million-  of  dollars. 

Another  system  of  optical  telegraphy  consists  of  alter- 
nately exposing  and  cutting  oil'  a  continuous  beam  of  light 
directs  1  from  the  sending  to  the  receiving  station,  the 
characters  being  formed  on  the  same  principle  as  those  of 
the  Morse  telegraphic  alphabet,  by  the  breaking  of  •■>  oon 

tlnuous    line    into      i  of   varying    length.      In    1861, 

Mosec  I ; .  Parmer  made  a  Beries  of  successful  experi- 
ments' with  his  method  between  Hull  and  Nantaekel  on 
the  coast  of  Massachusetts,  and  it  also  appears  to  have 
been  employed  about  tin-  same  time  by  the  officers  of  the 

V.  S.  Coast.  Survey  on    Lake    Superior,  where    bj    mean-  of 

mirrors  equatorially  mounted,  telegraphic  me  ages  u  ere 
exchanged  between  stations  90  miles  apart  with  ease  ami 
rapidity.     In    1862  this   system   was   taken   up   by   ' 'apt. 

Colon  in  h  and  Major  BoltOD  and  introduced  into  I  he  British 

navy, where  it  is  now  universally  used,  'he  electric  and 
calcium  lights  being  employed  at  night  and  a  oolla 
drum  closing  upon  its  central  hoop  bj  day.     During  the 

siege  of  Pari-   me.-sage<  wore  often  Bent  80  or  80  mile-   in 


this  way  from  one  elevated  point  to  another  by  the  i 
a  calcium  light  concentrated  ami  directed  by  Lenses.    More 
recently  it  lias  heen  proposed  to  employ  a  similar  alphahet 
of  short  and  long  sounds  for  signalling  between  vessels  at 
sea.  which  is  of  course  entirely  feasible. 

As  Boon  as  it  became  known  that  electricity  could  he  con- 
ducted by  wire-  t,,  a  distance,  it  began  to  be  regarded  as  a 
possible  means  of  conveying  intelligence.  The  earliest 
suggestion  of  this  kind  seems  to  have  heen  contained  in  a 
letter  to  the  Scots  dfagaeim  dated  Feb.  I.  1753,  and  which 
Sir  David  Brewster  thinks  was  written  \>y  Charles  .Marshall 
of   Paisley,      lie  proposed  to  employ  insulated  wires   equal 

in  number  to  the  letter-  of  the  alphabet,  the  .-ignals  being 
given  I »y  means  of  frietional  electricity.  In  1774,  Lesage 
of  Geneva  constructed  the  first   electric  telegraph,  which 

Was  almost  a  realization  of  .Marshall's  idea.  It  had  twenty- 
four  wires,  each  connected  with  a  pith-hall  electroscope,  the 

signals  being  given  by  friotional  electricity.  From  this 
time  forward  many  ingenious  attempt-  were  made  to  em- 
ploy friotional  electricity  for  telegraphic  purposes,  most  of 
which  it  is  unnecessary  to  notice  in  detail,  as  they  were 
attended  with  only  (partial  success.  In  1816,  Ronalds  con- 
structed a  telegraph,  making  use  of  frietiollal  electricity 
and  a  single  wire,  and  exhibited  signals  by  tin*  divergence 

of  pith-balls  combined  with  dials  v\  olving  synchronously. 

He  fully  perceived  the  value  of  his  idea,  and  strove  to  firing 
it  before  the  BritiBfa  government,  hut  was  informed  that 
'■  telegraphs  of  any  kind  are  now  wholly  unnecessary,  and 
no  other  than  the  one  now  in  use  will  he  adopted."  In 
1828,  Harrison  Gray  l>yar  -if  \ew  Fork  invented  a  tele- 
graph, the  principle  of  which  consisted  in  sending  dis- 
charges of  friction  a  I  electricity  tit  rough  a  wire,  w  hioh 
should  he  recorded  hy  heing  caused  to  pas.-  through  a  sheet 
of  moistened  litmus-paper  moving  at  a  uniform  rale.     The 

relative  distances  apart  of  the  discharges  were  to  indicate 

the  letters  of  the  alphabet.  There  is  evidence  that  this 
invention  was  experimentally  tried  on  Long  Island  the 
same  year  in  which  it  was  invented,  hut  little  is  defi 
nitely  known  respecting  the  results.  In  1820,  Ampere 
suggested  that  the  deflection  of  a  needle  by  the  galvanic 
current  might  he  used  lor  telegraphic  purposes.  In  L830, 
Huron  Schilling  constructed  a  telegraph  having  tivo  ver- 
tical needles,  and  in  1835  he  exhibited  his  invention,  sim- 
plified to  a  Bingle  needle,  at  Bonn.  This  was  shown  by 
Moncke  at  Heidelberg  in  L8S6  to  \v.  FothergiU  Cooke, 
who  immediately  set  to  work  to  devise  and  construct  a 
telegraph  for  practical  use,  consisting  of  a  pair  of  three- 
needle  instruments,  with  keys  and  reciprocal  system.  Ho 
also  invented  the  electro-mechanical  alarm  and  the  de- 
tector for  discovering  the  position  of  faults  in  the  lines. 
In  l;ch..  L867,  he  became  associated  with  Wheatstone,  and 
took  out  a  patent  with  him  the  same  year.  In  1835  the 
first  actual  electric  telegraph  was  constructed,  extending 
from   I'addington  to  Drayton,  a  distance  of  13  miles.     It 

hail  si  x  wires  and  five  needles.  The  wires  were  wound 
with  hemp  and  laid  in  a  pipe  on  the  surface  of  the  ground. 
In  1839,  Dr.  W.O'Shaughnessv  at  Calcutta,  India,  built  the 
first  overground  line  of  iron  wire  on  bamboo  poles.  It  was 
2]  miles  long,  and  worked  by  Cooke's  single-needle  inurn- 
ment. 

Samuel  I'1.  Ii.  Morse  of  New  York,  during  a  voyage  home 

from  France  in   1832,  conceived   the   idea   of  making   signs 

at    a    distance    hy  mean-    of  a  pencil    moved  by  an    elc    n,, 

magnet  and  a  single  conducting  circuit,  the  paper  being 
moved  umler  the  pencil  by  clockwork.     IK-  oonstruoted  a 

working  model  of  his  invention  in  1835,  and  exhibited  it 
to  several  persons  the  same  year,  hut  not  publicly  until 
I  s:;7.  Se\  era  I  years  were  devoted  to  improving  the  inven- 
tion and  endeavoring  to  interest  the  public  in  the  project. 
h  was  not  until  1844  that  the  fust  public  line  was  com- 
pleted between  Washington  and  Baltimore  i  I"  miles),  and 
the  lir-t  message  transmitted  May  27  of  that  year.     Within 

a  few  year-,  however,  lines  were  extended  to  the  principal 
oitieB  of  the  I  .  S.  The  Morse  telegraph  was  introduced 
into  Germany  in  1847)  whence  it  has  spread  all  over  the 
Eastern  hemisphere,  and  may  now  he  .-aid  to  he  the  uni- 
i  <■:  :i  i  telegraph  of  the  world.  < Jauss  ami  Weber  of  t ; ot- 
tingen,  Germany,  oonstruoted  a  telegraph  hi  1833  consist- 
ing of  a  magnetic  needle  acted  upon  bj  magneto  electric 
current-.      Their   invention    was    taken    up  by  Steinheil    in 

1836  37,  and  praotioally  worked  out  to  a  high  dc  res  of 
perfi  ition.    The  discos  cry  that  the  earth  maj  b    enipl 
.i    part  of  a  telegraphic  circuit  was  made  by  him.     Stein 
hcil'-   telegraph  never  went   into  extensive  use,  owii 
the  introduction  of  tin-  Morse  5}  stem     i  Germany. 

The  earliest   experiment   on    i 
L'raphy  wafl  made  I . \    Mr.  W.  O'Shau    !  |    al  Stta  in 

Me  laid  a  copper  wire,  ni-iil a(    I  with  a  coating  ><\' 

COtton  thread  saturated  with  pilch  and  Mt.acros-  the  ri\er 

ilo.e_u.aiei  transmitted  signals  through  it  in  1847,  J. 
i       i  mo  of  Newark.   X.  .!..  insulated  an  iron   wire  with 
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gutta-percha  and  placed  it  in  the  circuit  of  the  New  York 
and  Washington  telegraph  tine,  submerging  it  in  the  waters 
of  a  small  creek.  She  Buccess  of  this  experiment  led  to 
the  laying  of  a  gutta  peroha  cable  between  New  York  and 
Jersey  City  in  L848.  In  1850  an  experimental  line  was 
laid  across  the  English  Channel,  followed  in  1S51  by  a 
permanent  cable,  which  is  still  in  use.  The  success  of  this 
un  tertaking  at  once  revived  the  suggestion  of  laying aoable 
ia  the  Atlantic  Ocean  from  Ireland  to  Newfoundland. 
In  1854  the  attention  of  Mr.  Cyrus  W.  Field  of  New  York 
was  directed  to  the  subject,  and  mainly  through  his  efforts 
a  company  was  formed,  principally  of  English  capitalists, 
to  undertake  the  enterprise.  The  first  attempt  was  made 
in  Aug..  lsj",  but  it  was  unsuccessful,  the  cable  parting 
300  nub's  from  shore.  The  following  year  the  attempt  was 
renewed,  and  the  enterprise  successfully  completed  Aug.  5, 
L858.  The  electrical  condition  of  the  cable  was  faulty 
from  the  first,  but  signals  and  communications  were  ex- 
changed with  more  or  less  facility  until  Sept.  1,  when  the 
cable  failed  altogether.  During  this  time  366  messages, 
containing  39 1-  words,  were  interchanged  between  Europe 
and  America.  Several  attempts  to  pick  up  and  repair  the 
cable  were  made  without  success,  and  this  disastrous  re- 
sult discouraged  further  enterprise  in  the  same  direction 
for  a  number  of  years.  The  experience  gained,  however, 
was  of  the  highest  value,  and  the  success  of  the  Malta  and 
Alexandria  (1SG1),  Persian  Gulf  (1864),  and  other  deep- 
sea  cables  led  to  a  renewal  of  the  attempt  to  cross  the  At- 
lantic in  ISfio,  which  again  resulted  in  the  breaking  of  the 
cable  after  1 186  miles  had  been  paid  out.  The  following 
year,  however,  a  new  cable  was  successfully  submerged, 
being  landed  at  Newfoundland  in  perfect  working  order 
July  27,  1866,  and  the  great  problem  was  thus  at  last 
definitely  solved.  In  September  following  the  lost  cable 
of  1865  was  picked  up  and  completed.  From  that  date 
such  rapid  progress  has  been  made  in  the  extension  of 
telegraphic  cables  that  at  the  present  time  the  only  iso- 
lated system  of  telegraphs  in  the  world  is  that  of  South 
Africa. 

All  electric  telegraphs  may  be  said  to  consist  of  three 
parts  :  first,  an  apparatus  for  generating  or  producing  the 
electric  current;  second,  a  conductor  for  conveying  the 
electricity  from  one  point  to  another  as  required ;  and, 
third,  apparatus  for  transmitting  and  receiving  the  signals. 
It  will  be  convenient  to  treat  of  the  telegraphs  now  in  use 
under  this  general  classification. 

I.  Sources  of  Electricity. — The  electricity  used  in 
telegraphy  may  be  derived  either  from  the  voltaic  battery, 
from  the  magneto-electric  machine,  or  from  the  thermo- 
electric battery.  Of  these,  the  voltaic  battery  is  the  most 
commonly  used,  though  latterly  much  has  been  done  in  de- 
veloping the  capacity  of  the  magneto-electric  machine,  and 
it  now  seems  probable  that  it  will  to  some  extent  replace 
the  voltaic  combinations  now  in  use.  The  employment 
of  the  thermo-battery  has  thus  far  been  merely  experi- 
mental. 

A.  Voltaic  Batteries. — Of  these,  the  sulphato-of-copper 
battery,  invented  by  Daniell  in  1836,  is  most  generally  em- 
ployed. It  is  constructed  in  various  forms,  the  most  useful 
of  which  are  (1)  the  gravity  battery,  invented  by  Fuller  in 
1853,  which  is  now  almost  exclusively  used  in  the  U.  S., 
and  (2)  the  trough  battery,  another  form  of  the  same,  used 
in  England;  (3)  the  manganese  battery,  invented  by  Ic- 
elandic in  186",  is  extensively  used  in  France  and  Eng- 
land; (4)  the  nitric-acid  battery  of  drove;  and  (5)  the 
chromic-acid  battery  of  Bunsen  and  Poggendorff  are  now 
but  little  used. 

B.  Magneto-Electric  Machines. — The  earliest  form  of 
this  apparatus  was  ( 1 )  Pixii's,  which  is  employed  in  Wheat- 
stone's  dial  telegraph;  (2)  Siemens'*  (1855),  a  much  more 
efficient  apparatus,  is  now  largely  used  in  dial  and  other 
special  telegraphs.  Within  a  few  years  (3)  Gramme's  ap- 
paratus, which  IB  arranged  to  give  a  continuous  current, 
has  given  very  promising  results  as  a  substitute  for  the 
voltaic  battery  in  general  telegraphing. 

C.  Thermo-Eli  ctric  Batteries. — (1)  Farmer's  and  (2) 
diamond's  have  been  used  experimentally  to  some  extent, 
the  latter  especially  with  very  good  results. 

D.  Circuits.— In  applying  electricity  from  any  source  to 
the  production  of  telegraphic  signals,  it  is  generally  done 
in  one  of  three  ways  :  <  1  j  by  completing  the  circuit  of  a 
battery  or  other  generator,  and  giving  signals  by  causing 
currents  of  a  certain  polarity  to  traverse  a  line  normally 
free  from  electricity;  or  (2)  by  connecting  the  battery  and 
line,  so  that  a  constant  current  will  traverse  the  latter,  the 
signal  being  given  by  interrupting  this  current  ;  or  (3)  by 
arranging  the  battery  and  line  as  in  the  last  case,  and  giv- 
ing signals  by  reversing  the  polarity  of  the  current  instead 
of  interrupting  it. 

II.  Telegraphic  Conductors. — Conductors  arc  usually 
carried  through  the  air,  but  when  required  may  be  placed 


under  ground  or  under  water.     In  either  case  they  must  be 
well  insulated. 

A.  Over-ground. — Galvanized  iron  wire  weighing  from 
320  to  600  pounds  per  mile  is  used  in  the  U.  S.  The  largest 
wire  is  used  for  the  longest  lines,  and  still  larger  wires  are 
used  in  some  of  the  European  countries.  The  wires  are 
supported  on  wooden  poles  placed  along  tho  railways  or 
highways  from  8  to  10  rods  apart.  From  1  to  40  wires 
may  be  conveniently  placed  on  one  line  of  poles,  the 
lowest  being  20  feet  from  the  ground.  Iron  poles  aro  sel- 
dom used  except  in  desert  and  tropical  countries.  The 
wires  are  attached  to  the  poles  by  insulators  of  a  bell  or 
inverted  cup  shape.  In  the  U,  S.  they  are  usually  of  glass, 
in  Europe  and  Asia  of  white  porcelain,  and  supported  by 
brackets  of  wood  or  iron  attached  to  the  poles.  In  largo 
cities  the  wires  are  frequently  carried  on  standards  fixed 
upon  the  highest  buildings.  A  steel  wire  electro-plated 
with  copper,  invented  by  Farmer  (1867),  is  of  late  years 
coming  into  use.  Copper  being  five  times  as  good  a  con- 
ductor as  iron,  this  compound  wire  combines  lightness  and 
strength  in  a  high  degree. 

B.  Undi  r-grovnd. — Wires  are  at  present  seldom  laid  un- 
der ground  except  in  the  large  cities  of  Europe,  but  this 
must  eventually  become  necessary  in  New  York  and  other 
cities  of  the  U.  S.  An  experimental  line  of  this  kind  has 
already  been  laid  in  New  York  by  the  Western  Union  Tel- 
egraph Co.  In  London,  No.  13  copper  wires,  coated  with 
gutta-percha  to  a  diameter  of  ^ths  of  an  inch,  are  used. 
The  required  number  of  these  are  laid  in  a  cable  served 
with  tarred  tape.  The  cables  are  made  in  lengths  of  400 
yards,  and  drawn  into  iron  pipes  laid  2  or  3  feet  below  the 
surface  of  the  ground.  Boxes  with  trap-covers  are  placed 
every  400  yards  for  convenience  in  testing  wires  and  draw- 
ing them  in  and  out.  The  same  system  has  been  adopted 
in  other  cities  of  Great  Britain,  and  also  in  New  York.  In 
Paris  the  cables  are  placed  in  the  sewers.  The  plan  of 
stretching  naked  wires  in  a  trench,  and  filling  around  them 
with  bitumen  or  asphalt  in  aplastic  state,  which  afterward 
becomes  hard,  has  been  tried  in  France  and  the  Nether- 
lands with  indifferent  results. 

C.  Submarine. — The  first  submarine  lines  were  simply 
ordinary  iron  wires  coated  with  gutta-percha  to  a  diameter 
of  half  an  inch.  In  the  cable  laid  between  Dover  and 
Calais  in  1851  four  gutta-percha  coated  conducting  wires 
were  wrapped  with  hemp  and  enclosed  in  a  wire  rope  for 
protection.  This  general  plan  has  been  followed  in  all 
cables  since  constructed.  The  Atlantic  cables  are  composed 
of  a  copper  strand  of  seven  wires,  forming  the  conductor, 
surrounded  by  four  layers  of  gutta-percha  and  covered 
by  a  serving  of  jute;  outside  of  this  is  a  protecting  armor 
of  ten  wires  of  homogeneous  iron,  each  enveloped  in  fine 
strands  of  manila  hem]).  In  shallow  waters,  where  cables 
are  exposed*  to  injury  from  anchors,  the  armor  is  often 
made  enormously  thick  and  heavy,  sometimes  weighing  as 
much  as  20  tons  per  mile. 

III.  Telegraphic  Ai'PARATtrs. — The  apparatus  used  in 
telegraphy  may  be  conveniently  divided  into  recording  and 
non-recording.  Of  each  of  these  there  are  several  varie- 
ties, which  will  be  described  in  order. 

A.  Recording  Telegraphs. — These  are  of  two  classes,  ono 
recording  arbitrary  signs,  and  the  other  ordinary  printed 
letters.  (1)  Marking  Telegraphs. — (a)  Morse's  is  by  far 
the  best  known  and  the  most  extensively  used  of  this 
class.  Its  most  important  feature  is  the  register,  which  is 
constructed  in  many  forms,  but  upon  the  general  principle 
shown  in  Fig.  2.     A  horizontal  lever  a  is  mounted  upon 


Telegraphic  Register. 

a  fulcrum,  and  armed  at  one  end  with  a  steel  point  c 
projecting  upward  and  nearly  touching  a  ribbon  of  paper 
/',  which  is  carried  along  at  a  uniform  rate  by  a  grooved 
roller  just  above  it,  the  roller  being  impelled  by  a  system 
of  clockwork  e.  The  opposite  end  of  the  lever  carries  a 
soft  iron  armature  »  suspended  just  above  the  poles  of  an 
electro-magnet  /.  The  end  of  the  wire  helix  surrounding 
this  magnet  terminates  in  binding-screws  a  g,  to  which  the 
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conducting  wires  are  attached.  A  current  of  electricity 
traversing  the  helix  of  the  electro-magnet  causes  it  to  be- 
come powerfully  magnetic,  attracting  the  armature  ti  to  its 
poles,  and  thus  pressing  the  steel  point  e  against  the  paper 
ribbon  moving  above  it  upon  the  grooved  roller.  A  con- 
tinuous line  will  in  this  manner  he  embossed  upon  the 
(taper  as  long  as  the  armature  remains  attached  to  the 
poles  of  the  magnet.  When  the  current  is  Interrupted, the 
magnetism  disappears,  and  the  spring  '/  draws  the  mark- 
ing-point away  from  the  paper.  Thus,  the  length  of  the 
line  embossed  upon  the  paper  correspond-  to  the  greater 
or  less  length  of  time  that  the  electric  current  is  allowed  to 
traverse  the  helix  of  the  electro-magnet  t.  This  is  gov- 
erned by  the  transmitting  instrument  termed  the  key, 
which  is  simply  a  small  horizontal  lever  with  a  finger-knob 
at  one  end  and  a  spring  beneath.  The  wire  leading  from 
the  line  is  connected  to  this  lever,  and  when  the  latter  is 
depressed  by  the  finger  of  the  operator,  it  comes  in  contact 
with  a  metallic  stud,  known  as  the  anvil,  to  which  the 
battery  wire  is  attached;  thus  the  circuit  is  completed  and 
the  current  permitted  to  How  into  the  line.  When  the 
latter  is  but  a  few  miles  long,  the  battery  and  key  are  con- 
nected directly  by  a  wire  with  the  electro-magnet  of  tin- 
register:  but  when  the  distance  is  greater,  an  instrument 
called  the  relay  is  employed.  This  consists  of  an  electro- 
magnet with  a  lever  mounted  like  that  of  a  register,  except 
that  the  marking-point  is  replaced  by  :i  contact-point, 
which  Opens  and  closes  the  circuit  of  a  local  battery,  and 
this  in  turn  operates  the  register.  A  considerable  number 
of  relays  with  their  registers  may  be  placed  at  as  many 
different  points  upon  the  same  line,  and  all  operated  sim- 
ultaneously by  a  key  at  any  point;  and.  in  fact,  this,  is 
the  arrangement  usually  adopted  in  the  U.  S.  The  great- 
est length  of  line  usually  worked  in  one  circuit  i<  about 
500  miles,  and  the  number  of  relays  at  different  points 
varies  from  2  to  30,  and  even  40.  The  line  or  main  bat- 
teries aro  usually  placed  at  the  two  ends  of  the  route, 
though  each  station  lias  of  course  its  local  battery  of  one 
or  two  cells.  The  alphabet  devised  by  Morse  consists  of 
arbitrary  charaetcrs  composed  of  combinations  of  short 
lines  termed  dots  and  longer  ones  termed  dashes,  separated 
by  varying  spaces.  This  alphabet,  it  will  be  seen,  is  capable 
of  being  written  with  facility  by  means  of  the  key  and 
register  above  described.  The  following  is  the  alphabet 
use  1  in  the  l\  S.  and  Canada. 

The  -l"'  rtcan  Morse  Telegraph  Alphabet. 

T  

U 

W 

z — 

0  


A 

J 

K 

D 

E  — 

H 

I 

Period 
Comma 
Interrog.' 
Exclama 

L  

M 

N 

0  —    — 

p 

R  — 

(.) 

lion  i'.'i 

Lion  (!) 

In  all  other   parts  of  the  world  the  international  Moree 
telegraph  alphabet  is  used,  as  follows  : 


I) 


.1 
K 
L 
M 

N  ■ 
()  - 
I'  - 
Q  - 
i;  - 


T  

U 

V 

w 

X 

Y 

Z 


7  . 

period  (.) 

Comma  o 

Interrogation  m 

Exclamation    i't 

The  international  alphabet  i-  preferable,  as  it  contains  no 
-  >i  ■  i  tetters;  these  sometimes  give  rise  to  erroi  n  in  read- 
ing communications.  In  Bmops  and  V-in  an  improved 
regi  iter  called  the  "  ink-writer  ii  much  used.  A  sharp- 
edged  wlnei  ig  kept  constantly  revolving  in  a  dish  of 
colore!  Bold.  The  slightest  pressure  of  this  against  the 
paper  Buffieos  to  make  a  distinct  mark,  and  thus  tin-  relay 
may  1m1  in  most  oases  dispensed  with,  a-  a  van  feeble  our 
rent  is  sufficient  to  make  a  perfect  record.  Electro-mag 
nets  intended  tor  use  in  the  main  cireuir,  whether  h>     i. 


lays  or  ink-writers,  usually  have  helices  composed  of  sev- 
eral thousand  convolutions  of  very  fine  insulated  wire,  but 
for  local  circuits  a  small  number  of  convolutions  of 
wire  is  sufficient.  In  order  to  transmit  direct  between 
points  more  than  500  or  600  miles  apart,  two  or  more  cir- 
cuits are  coupled  together  by  means  of  an  automatic  re- 
peater, which  was  first  accomplished  by  C.  S.  Bulkley  in 
L84S.  By  this  means  each  circuit  operates  the  succeeding 
one  upon  the  principle  of  the  relay.  In  this  way  direct 
communication  has  been  had  between  points  several  thou- 
sand miles  apart. 

(6)  Bain's  electro-chemical  telegraph  was  invented  in 
1846,  and  extensively  used  in  the  V .  S.,  (treat  Britain,  and 
Germany  from  1849  to  1S60,  but  is  now  superseded  by 
Morse's.  The  system  of  signs  and  the  transmitting  key 
are  similar  to  those  of  Morse.  The  record  is  made  by 
passing  the  current  from  the  line  over  an  iron  style  and 
thence  directly  through  a  moving  strip  or  disk  of  paper. 
The  paper  is  saturated  with  a  mixture  of  10  parts  of  satu- 
rated solution  of  yellow  prussiate  of  potash,  2  parts  each 
of  nitric  and  muriatic  acid,  and  1  part  of  chloride  of  lime. 
The  electric  current  causes  the  solution  to  chemically  unite 
with  the  iron  of  the  style,  forming  Prussian  blue.  A  very 
weak  current  suffices  to  give  a  distinct  mark.  No  electro- 
magnet is  required  in  this  system  except  to  operate  an 
alarm, 

(2)  Printing  Telegraph *. — The  idea  of  a  telegraph  which 
should  record  messages  in  printed  Roman  letters  is  •in*'  to 
Alfred  Vail  of  New  Jersey  (1837).  The  first  model  of  such 
an  instrument  was  made  by  Wheatstone(lS41).  (a)  House's 
Telegraph. — This  was  the  earliest  practical  printing  in- 
strument. It  was  introduced  in  1847,  and  largely  used  in 
the  U.  8.  until  about  I860.  It  is  simple  in  principle, 
though  somewhat  com]  plicated  in  construction.  The  twenty - 
six  letters  of  the  alphabet,  a  period,  and  a  blank  Bpace  are 
engraved  on  the  edge  of  a  type-wheel,  upon  the  shaft  of 
which  is  a  scape-wheel  of  fourteen  teeth.  The  type- wheel 
revolves  by  manual  power,  but  is  held  in  check  by  a  double- 
acting  anchor  escapement.  The  latter  vibrates  by  the 
alternate  action  of  an  axial  electro-magnet  and  a  retracting 
spring.  When  at  rest,  the  blank  space  on  the  type-wheel 
is  in  front,  the  circuit  being  complete.  If  it  is  interrupted 
the  scape-wheel  advances  half  a  tooth,  presenting  the  letter 
.1,  and  when  restored  it  again  advances, presenting  //.  If 
the  circuit  is  opened  fourteen  times  and  closed  fourteen 
times  alternately,  the  type- wheel  will  make  a  com] tide 
revolution.  It  is  obvious  that  any  particular  letter  may 
be  presenteil  by  breaking  and  closing  the  circuit  the  proper 
number  of  times.  This  is  effected  in  practice  by  a  metallic 
contact-wheel  at  the  transmitting  station.  This  wheel  has 
fourteen  teeth  and  fourteen  equal  Bpaces;  its  axis  is  con- 
nected  to  the  line.  A  flat  spring  connected  with  the  bat- 
tery touches  each  tooth  as  it  revolves,  and  transmit-  the 
electric  pulsations.  The  revolution  of  this  contact-wheel 
is  stopped  at  the  proper  place  for  each  letter  by  a  piano 
keyboard  ha\  ing  twenty-eight  keys.  A  cylinder  fixed  upon 
the  axis  of  the  contact  wheel  carries  twenty-eight  pins  ar- 
ranged in  a  spiral,  each  pin  turning  with  the  cylinder 
underneath  its  own  key.  Each  key  is  provided  with  a 
stop,  which  falls  into  the  path  of  the  pin  and  arrests  the 
cylinder  when  the  key  is  depressed.  Thus,  when  the  cylin- 
der is  turned  from  one  letter  to  another,  just  so  many  con- 
tacts and  interruptions  arc  given  as  will  advance  the  type- 
wheel  the  same  distance.  The  printing  is  effected  at  the 
receiving  station  by  the  action  of  an  eccentric  which  is 

automatically  released  when  the  wheel  pauses  at  any  litter. 

It  makes  a  single  revolution,  forcing  the  paper  against  the 
letter  presented  by  the  type-wheel,  ami  then  advances  the 
paper,  which  is  in  the  form  of  s  continuous  ribbon,  so  :is  to 
leave  a  clear  space  for  the  impression  of  the  succeeding 
letter.  Thus,  it  will  be  .-ecu  that  the  in-trnnient  is  ..pet- 
ate  1  wholly  by  manual  power,  the  only  office  of  the  electric 
current  being  to  secure  a  corresponding  movement  between 
the  type-wheel  of  the  receiving  and  the  contact-wheel  of 
the  transmitting  instrument.  The  apparatus  require  i 
powerful  battery,  and  it  seldom  operates  satisfactorily  on 
a  line  more  th.in  250  miles  in  length.  (M  Hughes's  ft 
t/r-tjifi. — This  was  invented  by  I».  K.  EfagneS  in  1855,  and 
has    bean    extensively    used    in    Kurope    since    1860.      The 

essential  principle  of  the  apparatus  is  the  synch ror 

movement  of  tw ustaatly-revolving  shaft-  At  two 

tions,     This  is  effected  by  means  of  a  govi  isting 

of  a  recoil  escapement  and  a  vibrating  bar.  The  shaft 
at  the  transmitting  station  carries  n  revolvii  contaot- 
iii b  I ■■  '-I .  a  ii.  1  the responding  one  ;n  the  recoil  ing  -tat ion  a 

type-wheel  similar    to    that  of    HoUSC         1  'hi  maker 

travels   over  a   circular   row   of   fcwentj    eight  vortical   pin-. 

which  are  connected  with  the  same  numbei  of  piano  Keys. 
Each  pin  represents  s  letter,  and  is  rai  «cd  by  the  depression 
of  the  corresponding  kei      n  n  h  letl  I   msmitte  I. 

The  com  i  ■t-maker,  which  travels  roun  i  the  circle  of  pins 
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with  a  motion  uniform  with  that  of  the  type-wheel  at  the 
receiving  station,  conies  in  contact  with  the  raised  pin  at 
the  same  instant  that  the  corresponding  type  upon  the 
type-wheel  i-  passing  the  platen,  and  closes  the  circuit. 
An  electro  magnel  al  the  receiving  station  releases  a  cam 
which  throws  the  platan  carrying  the  paper  against  the  type 
at  it  is  passing,  thus  printing  the  letter.  Only  one  pulsa- 
tion is  thus  required  for  the  printing  of  each  letter,  and  by 
the  use  of  n  peouliar  form  of  electro-magnet  a  very  weak 
current  Buffices  to  do  the  work.  (<■)  The  combination  in- 
mn  lification  of  Hughes's.  It  retain-:  the  prin- 
of  synchronous  mechanism  at  the  Bending  and  n 

-.  but  it  differs  much  in  details.  It  has  an 
magnetic  governor  instead  of  a  vibrating  spring, 
is  more  simple  and  durable  in  its  construction 
than  the  Hughes  apparatus.  It  was  invented  in  1859 
'.I,  Phelps,  and  has  been  used  on  many  of  the 
ipal  lines  in  the  eastern  part  of  the  D.  S.  since  that 
i./i  Phelps's  Electro-Motor  Telegraph.  This  is  the 
most  effective  printing  instrument  which  has  yet  been  pro- 
1.  It  was  invented  in  l>li'.).  but  has  only  recently 
(1875)  been  practically  used.  It  now  seems  likely  to  su- 
1  all  the  other  type-printing  instruments  both  of  the 
1".  S.  and  Europe.  The  mechanism  is  driven  by  a  small 
electro-motor,  which  is  connected  with  a  special  battery. 
This  is  more  convenient  and  economical  than  the  manual 
power  required  by  the  House  machine  or  the  heavy  weight 
and  clockwork  of  the  Hughes  apparatus.  The  synchro- 
nous movements  of  the  transmitting  mechanism  at  one 
station  and  the  type-wheel  at  the  other  are  maintained  by 
means  of  a  centrifugal  governor  attached  to  the  motor, 
which  instantly  reduces  the  strength  of  the  local  current  by 
which  the  latter  is  propelled  whenever  the  speed  of  revo- 
lution tends,  however  slightly,  to  exceed  the  prescribed 
limit.  The  movement  of  the  Hughes  apparatus  is  retained, 
except  that  both  the  type-wheel  and  the  revolving  contact- 
maker  are  simultaneously  arrested  for  a  given  integral  por- 
tion Of  a  revolution  during  the  transmission  and  printing 
of  each  letter.  An  improved  form  of  the  automatic  unison 
for  bringing  the  two  instruments  into  correspondence 
whenever  transmission  is  suspended  for  a  few  moments 
(invented  by  Farmer.  1858)  has  also  been  applied  to  this 
instrument.  (e)  Telegraphs  for  Financial  and  Commercial 
ting. — The  method  of  reporting  the  fluctuations  of 
the  prices  of  stocks,  gold,  merchandise,  etc.,  by  means  of 
automatic-printing  telegraph  instruments  placed  in  the 
offices  of  merchants,  brokers,  and  other  interested  persons, 
and  of  which  several  hundred  arc  often  simultaneously 
operated  by  a  single  person  located  in  the  central  cxeh;  nge, 
originated  in  New  York  in  l>t'>7.  and  has  since  extended  to 
the  principal  cities  of  the  V .  S.  and  of  Europe.  The  instru- 
ments now  in  use  are  those  of  Calahan,  Edison.  Phelps, 
and  Smith,  though  many  other  inventors  have  aided  in  the 
perfection  of  the  apparatus.  The  general  principle  is  the 
step-by-step  movement  of  the  House  apparatus,  but  two 
type-wheels  are  made  use  of — one  for  letters  and  the  other 
for  numerals  and  fractions — which  print  in  parallel  lines  on 
the  same  strip  of  paper.  By  an  ingenious  device  invented 
by  Dujardin  in  l*o7  the  platen  is  automatically  shifted  from 
one  type-wheel  to  the  other  by  the  operator  at  the  central 
stati  >n  according  as  he  wishes  to  print  letters  or  numerals. 
These  instruments  also  have  an  automatic  unison  invented 
by  Poote  (1869).  The  printing  is  in  most  cases  effected 
by  n  Bpecial  electro-magnet,  t/i  Printing  Telegraph*  for 
Private  Use. — These  are  constructed  upon  a  plan  similar 
to  the  instrument  described  in  the  last  paragraph,  and 
although  introduce!  as  lately  as  1870,  thousands  of  them 
arc  already  in  use  by  manufacturers  and  others  in  the  1  .  S. 
The  -tul  are  those  of   Gray,   Phelps.   Edison, 

Chester,  and  Anders.  Any  intelligent  person  after  a  few 
minutes'  instruction  can  print  a  communication  at  any  dis- 
i,  even  in  the  absence  of  an  attendant,  by  depressing 
the  proper  keys  upon  a  lettered  keyboard.  The  speed  of 
transmission  is  from  10  to  30  words  per  minute,  depending 
npon  the  instrument  used  and  the  skill  of  the  operator. 
B.  .V""   Heec  Telegraphs. — These  may  be  divided 

into  two  clas-i visual  aid  acoustic  :  they  give  only  evan- 

es  i  nl  Bignals,  and  are  sometimes  termed  semaphores. 

(1)   Visual  Telegraphs. —  "    C lee's  Needli  Instrument. — 

This  is  simply  an  upright  galvanometer  needle  surrounded 
by  a  coil  of  tine  insulated  wire,  and  is  operated  from  the 
Mig  station  by  two  keys.  ,,m.  0f  which  sends  a  positive 
current,  deflecting  the  needle  to  the  right,  and  the  other  a 
negative  current,  deflecting  it  to  the  left.  The  alphabet- 
ical code  is  the  same  as  the  Morse,  a  deflection  to  the  left 
-  _  bag  a  dot,  and  to  the  right  a  dash.  Owing  to  its 
simplicity  and  convenience,  this  apparatus  was  almost  uni- 
versally used  in  England  from  1840  until  within  a  few 
years,  since  which  time  it  has  been  supersede  1  on  all  the 
important  lines  by  the  Morse  system.  It  still  retains  its 
supremacy  for  railway  use.     (6)  The  dial  instrument,  in- 


vented by  Wheatstone  in  1S40,  is  arranged  on  the  same 
plan  as  a  type-printer,  but  is  much  more  simple,  as  an  in- 
dex-hand and  dial  carrying  the  alphabet  replaces  the  some- 
what complex  type-wheel  and  printing  apparatus.  These 
are  largely  used  for  private  and  police  telegraphs,  anil  in 
Europe  for  railway  purposes,  as  they  are  easily  operated 
by  unskilled  persons.  The  best  known  arc  those  of  Wheat- 
stone,  Siemens.  Anders,  Breguet,  and  Chester.  The  three 
first  mentioned  are  operated  by  magneto-generators,  and 
require  no  battery,  (c)  The  gold-indicator,  invented  by 
S.  S.  Laws  (18(36),  is  a  species  of  dial  telegraph  largely 
employe!  in  New  York  City  to  exhibit  the  current  rate  of 
premium  on  gold  in  the  offices  of  brokers  and  dealers  in 
exchange.  It  is  operated  from  the  Exchange  in  the  same 
manner  as  the  stock  telegraph. 

(2)  Acoustic  Telegraphs. — Of  these,  the  best  known  and 
most  important  is  («)  the  sounder,  which  is  simply  a 
Morse  register  stripped  of  all  its  parts  except  the  electro- 
magnet, writing  lever,  and  retracting  spring.  The  opera- 
tor interprets  the  sounds  made  by  the  motion  of  the  lever 
up  and  down  between  its  stops.  This  method  was  taken 
tip  by  the  American  operators  about  ls.'o).  and  the  sounder 
has  now  almost  entirely  superseded  the  recording  appa- 
ratus in  the  I*.  S.  and  Canada,  as  experience  proves  that 
the  speed  of  transmission  is  practically  doubled,  while, 
somewhat  paradoxically,  the  proportion  of  errors  is  largely 
diminished.  The  same  method  is  employed  in  India,  and 
to  a  limited  but  increasing  extent  in  England  and  other 
parts  of  Europe.  The  operator  reads  from  the  instrument, 
and  copies  the  message  simultaneously.  For  military  pur- 
poses the  sounder,  together  with  a  manipulating  key.  is 
often  reduced  in  size,  so  as  to  be  contained  in  a  pocket-case 
not  larger  than  a  tobacco-box  and  weighing  but  a  few 
ounces,  and  yet  forming  a  completely-equipped  Morse  tele- 
graph station,  which  may  be  connected  with  a  line  at  any 
required  point.  (M  The  fire-alarm  telegraph,  invented  by 
W.  F.  ('banning  and  M.  (i.  Farmer  of  Boston  I  1S51  i.  is  a 
most  ingenious  and  useful  application  of  the  telegraph, 
now  in  use  in  seventy-five  of  the  principal  cities  and  towns 
of  the  0.  S-,  and  in  some  other  countries.  It  consists  of  a 
series  of  locked  signal-boxes  placed  at  convenient  intervals 
throughout  a  city  or  town  (in  New  York  City,  for  example, 
there  are  GOO) :  each  of  these  contains  mechanism  which, 
when  wound  up  by  simply  pulling  a  hook,  will  instantly 
transmit  through  the  connecting  telegraph  wires  a  deter- 
minate numerical  signal  representing  that  individual  box, 
and  no  other.  The  signal  thus  transmitted  is  instantly 
sounded,  by  means  of  mechanism  controlled  by  electro- 
magnets in  the  circuit,  upon  the  church  and  tower  bells 
and  upon  large  gongs  placed  in  all  the  lire-engine  houses. 
So  effective  is  this  system  in  practice  that  frequently  in 
less  than  30  seconds  after  the  discovery  of  a  fire  a  number 
of  engines  will  be  on  their  way  to  the  very  spot.  This  in- 
vention has  been  the  means  of  saving  millions  of  dollars' 
worth  of  property  and  thousands  of  lives  since  its  first  in- 
troduction. By  recent  improvements  of  \V.  U.  Watkins 
(1871)  the  fire  itself  is  made  to  transmit  a  numerical  alarm- 
signal  automatically.  Thermostats  are  placed  in  the  vari- 
ous rooms  of  a  building,  which  when  heated  above  the 
normal  temperature  close  a  circuit  and  trip  the  clockwork 
of  an  automatic  transmitter.  The  rest  of  the  apparatus 
resembles  ('banning  &  Farmer's,  (c)  The  district  tele- 
graph (1S70)  is  a  recent  application  of  the  above  system: 
Signal-boxes  arc  placed  in  the  houses  of  persons  desiring 
them,  and  connected  telegraphically  with  a  central  station. 
By  simply  turning  a  crank  at  any  hour  of  the  day  or  night 
a  messenger  or  policeman  may  be  instantly  summoned  or 
a  tire-alarm  transmitted.  -More  than  3000  of  these  signal- 
boxes  are  in  daily  use  in  the  city  of  New  York,  and  the 
system  has  been  introduced  in  many  other  cities  of  the  1".  S. 
'  IV.  Special  Methods  of  Telegraphy". — A.  The  Anto- 
matic  Prot  ■>*. — At  an  early  period  in  the  history  of  tele- 
graphy  attempts  were  made  to  devise  methods  of  transmis- 
sion, by  which  means  the  capacity  of  each  individual  wire 
might  be  largely  increased,  and  the  evils  which  necessarily 
arise  from  a  multiplication  of  wires  in  a  great  measure 
avoided.  In  1846,  Alexander  Bain  of  Scotland  patented  an 
automatic  telegraph,  in  which  the  messages,  instead  of 
being  transmitted  by  a  key  or  manipulator,  were  first  pre- 
pared by  punching  out  the  telegraphic  characters  in  a  rib- 
bon of  paper,  the  dots  and  dashes  heing  represented  by  per- 
forations of  different  lengths.  In  order  to  transmit  the  pre- 
pared message  the  strip  was  caused  to  pass  rapidly  over  a 
metallic  roller  driven  by  clockwork  or  otherwise,  and  a  light 
spring  or  brush  of  metal,  resting  upon  the  paper  over  the 
roller,  made  contact  with  the  latter  through  each  of  the  per- 
il.ration-  as  they  -uecc-siveh  passed  under  it,  and  thus  com- 
pleted the  electric  circuit  between  the  battery  and  the  line. 
By  this  means  several  operators  could  be  employed  sim- 
ultaneously in  preparing  messages,  which  could  be  run 
through  the  machine  and  recorded  on  chemical  paper  at 
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the  receiving  station  at  a  high  rate  of  speed.  The  system 
was,  tried  in  England  and  America  in  1849  and  I860,  but 
no  practical  advantage  over  hand-labor  resulted  in  practice, 
perhaps  largely  owing  to  the  fact  that  no  convenient  means 
of  perforating  the  paper  had  been  devised.  In  1856,  Dr. 
W.  Siemens  of  Berlin  invented  a  perforating-mochine  with 
three  keys,  by  which  the  time  required  t ^ *  prepare  a  de- 
spatch was  much  lessened.  He  applied  this  method  in  con- 
junction with  Morse's  receiving  apparatus  on  many  Rus- 
sian lines  in  185&-55,  but  the  automatic  feature  was  soon 
abandoned.  In  1SJ6,  .1.  P.  Humaston  of  Connecticut  in- 
vented a  keyboard  perforator,  which  produced  a  complete 
character  by  the  touch  of  a  single  key.  The  same  year 
Siemens  introduced  the  polarized  relay,  operated  by  alter- 
nate positive  and  negative  currents.  In  L858,  Wheatstone 
in  England  modified  Sieipens's  apparatus,  and  in  its  subse- 
quently improved  form  it  is  now  largely  used  on  the  gov- 
ernment lines  in  Great  Britain,  especially  for  sending  large 
quantities  of  press  news  in  duplicate  to  various  parts  of  I  he 
kingdom.  En  the  U.S.  an  improved  modification  of  Bain's 
method  and  of  Hum  as  ton's  perforator  has  been  operated 
since  1871.  The  speed  of  transmission  obtained  by  the 
Wheats  tone  process  is  1  20  words  per  minute  ;  by  the  Amer- 
ican process  800  words  have  been  sent  in  the  same  lime  a 
distance  of  loo  miles;  but  it  is  still  an  unsettled  question, 
owing  to  the  rapid  improvement  of  other  methods,  whet  her 
the  automatic  process  will  succeed  in  permanently  estab- 
lishing itself. 

IS.  The  Autographic  Process.— hi  1848,  F.  C.  Bake  well 
of  London  patented  a  modi  Heat  ion  of  Bain's  automatic  pro- 
cess by  which  a  fac-simile  of  the  transmitted  despatch  is 
pm  luoed  at  the  receiving  station.  The  original  is  written 
on  tin-foil  with  insulating  ink.  and  wrapped  round  a  me- 
tallic cylinder  rotated  by  clockwork  at  a  uniform  rate.  A 
style  rests  upon  the  cylinder  as  it  turns,  and  also  receives 
a  slight  lateral  motion  by  a  screw  us  the  cylinder  revolves; 
it,  finis  describes  a  spiral  path,  passing  successively  over 
the  whole  surface  of  the  tin-foil  on  the  cylinder.  The  bat- 
tery-current passes  through  the  style  to  the  tin-foil,  thence 
to  the  cylinder  and  over  the  line,  but  is  necessarily  inter- 
rupted when  passing  over  the  insulating  lines  of  the  wri- 
ting. The  cylinder  at  t ho  receiving  station  is  covered  with 
Bain's  chemical  paper,  and  revolves  synchronously  with 
that  of  the  transmitter.  The  iron  style  traces  a  continuous 
blue  line  on  the  paper,  except  when  the  current  is  inter- 
rupted by  the  style  passing  over  the  lines  of  writing  upon 

the  tin  foil.  The  chemical  paper  therefore  appears  covered 
with  line  parallel  blue  lines,  forming  a  ground-tint  upon 
which  a  fac-simile  of  the  writing  appears  in  white.  This 
apparatus,  though  practically  unsuccessful  on  account  of 
the  difficulty  in  maintaining  sufficiently  accurate  synchro- 
nism, illustrates  the  principle  of  all  its  successors.  Abbe* 
Caselli  of  Florence  in  1858  greatly  improved  this  process 
by  employing  a  pendulum  to  control  the  synchronous  move- 
ments of  the  two  corresponding  instruments,  and  by  bo  ar 
ranging  his  electrical  connections  that  the  fac-simile  ap- 
peared  in  blue  on  a  white  ground.  In  1865  this  process 
was  put  in  actual  Bervice  on  some  of  the  French  and  Rus- 
sian telegraphs,  and  has  given  very  good  results.  The 
more  recent  inventions  of  Lenoir  and  Meyer  in  France  re- 
cord in  ink  by  means  of  electro-magnets.  W.  E.  Sawyer 
of  Washington,  D.C.,  bos  recently  (1874)  made  some  im- 
provements iu  the  autographic  process  one  of  which  eon- 
sists  in  transferring  the  original  message,  written  upon 
ordinary  paper,  to  0  metal  plate   for  transmission.      As  the 

process  of  autographic  transmission  and  reception  dispenses 
entirely  with  Bpecially  skilled  labor,  it  is  no!  unlikely  that 

it  may  vet  prove  to  1 f  considerable  < mic  value, 

C.  The  Multiple  Process. — The  idea,  of  increasing  the 
capacity  of  a  line  by  transmitting  two  or  more  communica- 
tions through  it  simultaneously  appears  to  have  been  Bret 
suggested  by  Parmer,  who  in  lsf>2  made  a  successful  ex- 
periment ot of  (he  uicipal  lines  in  Boston,  lie  em- 
ployed two  rapidly-revolving   synchronous  commutators, 

one  at  each  end  of  the  line,  which  served  to  bring  the  latter 

successively  ami  simultaneously  into  connection  with  two 

or  more  short   branches  :il  each  teruiinu-,  in  each  of    which 

ordinary  telegraphic  instruments  wen-  inserted.  Thus,  the 
current  in  the  corresponding  branches  at  each  terminus, 
though  apparently  continuous  actually  consisted  of  rapidly - 
recurring  pulsations.  From  the  difficulty  of  maintaining 
synchronism,  and  other  causes,  nothing  practical  resulted 

from  the  experiment  at  that  time.    In  1873,  Wej  erof  Frt q 

exhibits  I  ;it  Vienna  an  apparatus  on  tin-  principle  cap  tble 

ot  transmitting  four  simultaneous  comma attons.     It  Is 

employed  in  actual  service  between  Lyons  ami  Paris,  and 
is  said  to  have  a  capacity  of  110  messages  per  hour.     In 
1853,  Dr.  W.  G-intl  of  Austria  invented  a  method  of  Bimnl 
taneous  transmission  in  opposite  direction-  by  connecting 
an  auxiliary  local  circuit  with  the  Morse  key,  wbioh  passed 

through  a  separate  hut  opposing  helix  upon  the  in-trninenl 


at  the  home  station,  and  thus  neutralized  the  effect  of  the 
current  transmitted  over  the  line  upon  the  home  instrument, 
while  at  the  same  time  it  was  left  free  to  respond  to  the  in- 
creased current  in  the  line  caused  by  the  depression  of  the 
distant  key.  Practically,  it  was  found  impossible  to  adjust 
the  local  current  so  as  to  perfectly  compensate  that  of  the 
main  line.  The  following  year  Carl  Frischen  of  Hanover 
substituted  a  branch  of  the  main  current  for  the  local  cur- 
rent of  G-intl,  and  the  method  thus  improved  was  used  to 
a  limited  extent  for  many  years  in  Austria  anil  Holland. 
Iu  I s 5 5 ,  Starl!  of  Austria  proposed  a  method  of  simulta- 
neous transmission  in  the  same  direction,  and  suggested 
that  it  might  be  combined  with  Friseben's  plan,  thus  en- 
abling four  simultaneous  despatches  to  be  sent  over  one 
wire,  'nit  nothing  practical  resulted  at  that  time.  In  18i>8- 
59,  Farmer  made  successful  experiments  with  a  modifica- 
tion of  Friseben's  method  on  several  American  lines.  J.  B, 
Stearns  of  Massachusetts  revived  Friseben's  method  in  I  Mis, 
and  in  1S72  vastly  improved  it  by  adding  a  condenser  to 
compensate  the  effects  of  induction  in  long  lines.  He  in- 
troduced the  improved  method  now  known  as  the  "  duplex  " 
into  general  use,  first  in  America  and  afterward  in  Europe. 
In  1*74,  T.  A.  Edison  invented  a  new  method  of  simulta- 
neous trau-mission  in  the  same  direction,  which  has  been 
combined  with  Stearns's  method,  forming  a  "  quadi  uplex." 
Subsequent  improvements  by  ti .  Smith  and  others  have 
vastly  increased  the  effectiveness  of  this  method.  It  is  now 
In  extensive  use.  and  is  regarded  as  an  improvement  of  the 
highest  value.  Since  1S72  the  working  capacity  of  the  lines 
of  the  Western  Union  Telegraph  Co.  alone  has  been,  by  the 
useof  these  methods,  increased  25  percent.,  which  is  equiva- 
lent to  the  addition  of  nearly  Of), 000  miles  of  wire  nt  a  com- 
paratively trifling  expense. 

D.  The  Harmonic  Process. — This  method  of  telegraphy, 
invented  by  Elisha  Gray  of  Chicago,  is  of  recent  origin, 
and  is  based  on  discoveries  made  by  him  in  1*7.'!  in  refer- 
ence to  the  telegraphic  transmission  of  musical  tones.  By 
<  ■'  ray's  process  at  least  eight  communications  may  be 
simultaneously  transmitted  over  one  wire,  and  this  is 
probably  much  below  its  actual  capacity.  The  transmit- 
ting apparatus  consists  of  a  number  of  steel  reeds,  each 
tuned  to  vibrate  at  a  definite  rate,  corresponding  to  some 
one  note  of  the  musical  scale.  One  end  of  each  reed  is 
rigidly  fixed,  while  the  other  is  left  free  to  vibrate  by  the 
alternate  action  of  two  electro  magnets,  :|  local  battery, 
ami  an  automatic  del  ice  for  alternating  the  current  of  the 
bal  (cry  between  the  two  magnets  at  each  vibration,  so 
that  the  movement  of  the  reed  is  rendered  continuous  :is 
long  as  the  current  passes;  but  the  rate  of  vibration  of 
each  individual  reed  must  always  correspond  rigidly  with 
the  note  to  which  it  is  tuned.  \i  a  line  is  to  be  equipped 
for  eight  simultaneous  transmissions,  the  main  battery  is 
divided  into  eight  equal  sections,  which  are  so  arranged  as 

to  be  thrown  alternately  on  and  off  the  line  at  cadi  vibra- 
tion of  the  reed  connected  with  that  section.  If,  then,  the 
first  reed  be  tuned  on  fundamental  <',  it  will  make  |28 
\  i  bra  f  ions  per  second,  and  by  depressing  the  corresponding 

transmitting  key  the  particular  section  of  the  battery  will 
be  thrown  in  and  out  of  the  main  circuit  128  times  per 
second,  and  a  corresponding  number  of  electric  waves  will 
pass  through  the  line.  The  next  reed  may  lie  tuned  on  I>, 
which  in   like  manner  will  produce   14  1  waves  per  second  j 

and  so    of  the    remaining    six.       At  the    receiving    station  a 

series  of  eight  analyzers  are  placed  in  the  circuit,  the 
current  passing  through  them  all  in  succession.  Each 
analyzer  consists  of  an  electro-magnet  whose  armature  is 

fixed  at  '»ne  end  and  free  at  the  other,  ami  so  arranged  as 
to  form  a.  vibrating  tongue  or  reed,  which  is  tuned  to  the 
same  note  as  the  transmitting  reed  to  which  it  is  intended 
that  it  shall  respond.  When  the  transmitted  vibrations 
pass  through  the  series  of  analyzers,  eaoh  armature  takes 

up  its  own  set  of  vibrations,  rejecting  all  the  others,  and 
consequently  gives  forth  its  own  musical  note.  The  sound 
is    greatly    increased    and    intensified     by    mounting    each 

analyzer  upon  a  sounding  box  or  resonator  adjusted  to  its 
own  note.  The  several  transmitting  keys  at  the  sending 
stations  break  up  the  continuous  tone  into  the  dot*  ami 
dashe-  of  the  telegraphic  alphabet,  which   m:i\    be   read 

from  the  sound  of  the  analy/cr  as  readily  a-  from  an 
ordinary  sounder.  Indeed,  by  the  addition  of  a  secon 
spring  attached  to  the  analyzer,  having  a  slowei  rate  of 
vibration,  ii  may  be  readily  made  t"  operate  the  usual 
Mmi  c  sounder  by  opening  ami  closing  a  local  circuit.  No 
difficulty  is  found  in  transmitting  eight  simultaneous  com- 
munications over  <me  wire  to  a  distance  ol  Bevcrnl  hundred 
miles,  each  pair  of  operators  sending  b rid  rocei 
same  rate  of  speed  as  in  the  ordinary   single  transmission. 

It  is  obvious  that   musical   I ■■        be  [<■       ifcl]   i 

duoed  at  any  distance  bj  this  method:  find  in  fool  thl 

often   i a  aooomplishod  with   rem       ■■■  ■      ■  ■  cess,     The 

inventor  has  recently  brought   out   a  type-printing   iostru- 
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nient  which  is  operated  upon   the  principle  already  de- 
scribed. 

E.  Telegraphic  Transmission  of  Articulate  Sounds. — The 

in  -i  recent  improvement  in  telegraphic  methods  is  an  ap- 
paratus invented  by  Prof.  Alex.  Graham  Bell,  of  Salem, 
Mass.,  by  which  spoken  words  transmitted  through  an 
electric  wire  are  made  audibleat  the  distant  station.  This 
apparatus  was  first  publicly  exhibited  by  Prof.  Bell  at  the 
Centennial  Exhibition  of  1876  in  Philadelphia,  where  it 
1  reported  on  by  Sir  William  Thomson  of 
i ;  I .,  ...  hairman  or  the  board  of  judges  on  instruments 
eoision.  From  this  report  we  are  permitted  to  make 
the  following  brief  extracts.  Sir  William  Thomson,  after 
pronouncing  this  invention  "  an  achievement  of  transcend- 
ent ilii  interest," goes  on  to  say  :  "  .Mr.  Bell  perceived 
that  he  must  produce  a  variation  of  strength  of  current  in 
the  telegraph  wire  as  nearly  as  may  be  in  exact  proportion 
to  the  velocity  of  a  particle  of  air  moved  by  the  sound; 
and  lie  invented  a  method  of  doing  so — a  piece  of  iron  at- 
tached  to  a  membrane,  and  thus  moved  to  and  fro  in  the 
neighborhood  of  an  electro-magnet — which  has  proved  per- 
fectly successful.  The  battery  and  wire  of  this  electro- 
magnet are  in  circuit  with  the  telegraph  wire  and  the  wire 
from  another  electro-magnet  at  the  receiving  station.  This 
second  electro-magnet  has  a  solid  bar  of  iron  for  core, 
which  is  connected  at  one  end  by  a  thick  disk  of  iron  to 
an  iron  tube  surrounding  the  coil  and  the  bar.  The  free 
circular  end  of  this  tube  constitutes  one  pole  of  the  magnet, 
and  the  adjacent  free  end  of  the  iron  core  the  other.  A 
thin  circular  iron  disk  held  pressed  against  the  end  of  the 
tube  by  the  electro-magnetic  attraction,  and  free  to  vibrate 
through  a  very  small  space  without  touching  the  central 
pole,  constitutes  the  sounder  by  which  the  electric  effect  is 
converted  into  sound."  This  disk,  pressed  against  the  ear, 
conveys  distinctly  to  the  receiver  the  words  of  the  senderof 
the  message  which  agitate  the  membrane  with  its  iron 
armature  at  the  other  end  of  the  line.  The  reporter  adds: 
"  This,  perhaps  the  greatest  marvel  hitherto  achieved  by 
the  electric  telegraph,  has  been  obtained  by  appliances  of 
quite  a  homespun  and  rudimentary  character.  With  some- 
what more  advanced  plans  and  more  powerful  apparatus 
we  may  confidently  expect  that  Mr.  Bell  will  give  us  the 
means  of  making  voice  and  spoken  words  audible  through 
the  electric  wire  to  an  ear  hundreds  of  miles  distant." 

F.  Submarine  or  Cable  Telegraphy. — Owing  to  the  em- 
barrassment arising  from  electro-static  induction  in  long  sub- 
marine cables,  special  arrangements  have  been  devised  by 
Prof.  Sir  William  Thomson.  C.  F.  Yarley.  and  others  without 
which  it  would  scarcely  be  possible  to  transmit  through 
them  at  a  sufficient  rate  of  speed  to  render  them  com- 
mercially valuable.  The  method  employed  on  the  Atlantic 
cables  is  a  modification  of  Cooke's  single-needle  method, 
and  is  arranged  as  follows:  Two  keys,  which  when  de- 
pressed transmit  respectively  positive  and  negative  cur- 
rents, are  employed  at  the  sending  station  in  connection 
with  a  battery  of  a  few  elements  only.  The  current  of  the 
battery  does  not  pass  directly  into  the  cable,  but  into  a 
con  tenser  of  considerable  capacity  composed  of  tin-foil 
plates  interleaved  with  paraffined  paper  (see  Electricity), 
the  opposite  side  of  which  is  attached  to  the  cable,  and 
the  condenser  transmits  a  wave  of  electricity  through  the 
cable.  As  there  is  no  actual  circuit  from  one  terminus  to 
the  other,  this  arrangement  serves  to  cut  off  the  earth- 
currents,  which  would  otherwise  be  troublesome.  The 
receiving  instrument  employed  is  Thomson's  reflecting 
galvanometer,  which  is  described  in  Electricity,  the 
in,  —age  being  read  by  the  right  and  left  deflections  of  a 
spot  of  light  upon  a  screen,  which  moves  to  and  fro  as  in 
the  ordinary  needle  telegraph.  The  recording  or  syphon 
galvanometer  of  the  same  inventor  writes  down  the  deflec- 
tions by  means  of  ink  spurted  from  a  tine  glass  syphon- 
tube  attached  to  a  coil  suspended  between  powerful  fixed 
magnet.,  and  which  swings  to  the  right  or  left  as  the 
positive  or  negative  pulsations  pass  through  it.  The 
record  appears  upon  a  ribbon  of  paper  in  the  form  of  a 
straight  line  when  n  i  signal  is  passing,  but  with  waves  to 
the  right  or  left  when  pulsations  pass  through  the  coil. 

G.  Pneumatic  Telegraph. — This  system  has  been  employed 
for  many  years  in  Europe,  but  has  only  recently  been  in- 
troduced in  New  York.  Brass  tubes  2^  inches  in  diameter 
are  laid  in  trenches  under  the  streets.  The  messages  are 
rolled  up  and  placed  in  a  cylindrical  carrier  of  leather  or 
felt  about  8  inches  in  length,  closed  at  the  front,  and  pro- 
vide! with  a  flange  loosely  fitting  the  inside  of  the  tube, 
while  the  rear  end  is  left  open.  The  carriers  are  driven  in 
one  direction  by  compressed  air.  and  in  the  other  by  an  ex- 
haust, both  operated  by  a  powerful  air-pump  at  the  central 
station.  Packages  of  ten  or  twelve  messages  are  sent  a 
distance  of  half  a  mile  in  a  few  seconds.  This  method  is 
destined  to  be  extensively  used  in  the  larger  cities,  in  con- 
nection with  the  telegraphic  system,  as  it  is  more  rapid. 


convenient,  and  economical  for  short  distances  than  the 
electric  telegraph.     (See  Pneumatic  Transmission.) 
The   Telegraphs  of  the  Principal  Countries  of  the   World. 


COUKTHIES. 


Argentine  Republic 

Australia 

Austro-Hungary 

Bavaria 

Belgium 

Brazil 

British  India 

British  Indo-European.. 

Canada 

Chili 

Dutch  East  Indies 

Denmark 

France 

German  Empire 

Great  Britain 

Greece 

Holland 

Italy 

Luxembourg 

Mexico 

New  Zealand 

Norway 

Portugal 

Koumania 

Russian  Empire 

Servia 

Spain 

Sweden 

Switzerland 

Turkey 

United  states 

Wurteiuberg 

Totals 


Year. 


1873 

1875 
1875 
1875 
1875 
1875 
1875 
1S73 
1S76 
1S73 
1873 
187.5 
1S75 
1875 
is:,; 
1875 
1875 
1875 
1S74 
1874 
1875 
1875 
1875 
1875 
1S74 
1874 
ls74 
1875 
1  <7o 
1875 
1875 
1875 


Line, 
miles. 


4,146 
21,989 
22,482 

4,711 

;;,o7s 

3,193 

17,203 

3,378 

15,518 

2,090 

2,843 

1,724 

31,001 

22,139 

24.091 

1,590 

2,133 

13,408 

180 

5,735 

3,154 

4,449 

2,190 

2,309 

60,670 

906 

7.4.VJ 

4,935 

3,927 

1S.S44 

8S.S21 

1.53S 


388,687 


Wire, 
miles. 


8,059 

27,408 

i'.7.n51 

17,329 

13,962 

5,284 

36,215 

3,414 

27,191 

3,143 

8,458 

4,745 

S4.285 

81,846 

119,338 

1,902 

7,616 

46,819 

276 

5,735 

7,247 

7,691 

4.747 

4.243 

101,569 

1,330 

16,810 

12.014 

9,575 

30,163 

214,085 

3,867 


978,507 


Stations. 


60 

658 

3,099 

S74 

586 

87 

925 

10 

1,859 

52 

51 

203 

4,266 

4,338 

5,337 

60 

330 

1,726 

37 

194 

142 

172 

144 

167 

1,091 

37 

225 

521 

1,002 

414 

B.498 

338 


.;,  ,.r,;::; 


The  number  of  ocean  cables  laid  between  1850  and  the  close 
of  1875  was  206,  representing  a  total  length  of  50,716  miles. 
Of  these,  61  have  been  discontinued  and  145  are  now  in 
operation.  The  longest  cable  is  from  Brest  to  St.  Pierre, 
2084  miles.  Eleven  other  cables  are  projected,  the  total 
length  of  which  will  be  17,144  miles.  Nearly  all  these  lines 
have  been  laid  by  English  companies. 

Liti  future. — American.*  The  American  Eleetro-Magnetic 
Telegraph,  Alfred  Vail  (Philadelphia,  1845);  The  Electro- 
Magm  tic  T.  I,  graph,  L.  Turnbull  t  Philadelphia.  185:1) :  The 
Telegraph  Manual,  T.  P.  Shaffner  (New  York,  1859);  His- 
tory, Theory,  and  Practice  of  the  Electric  Telegraph,  G.  B. 
Preseott  (Boston,  1865) :  Modern  Practice  of  the  Electric 
Telegraph,  F.  L.  Pope  (4th  ed.,  New  York,  1871  i :  Hatid- 
book  of  Electrical  Diagrams  ami  t  Connections,  Davis  and  Itae 
(New  Y'ork,  1876):  Electricity  and  the  Electric  Telegraph, 
G.  B.  Preseott  (New  Y'ork.  1S77).  Also  the  following  period- 
icals: The  Telegrapher,  weekly  (New  Y'ork) :  Journal  of  the 
Telegraph,  semi-monthly  (NewY'ork),  English  :  Handbook 
of  Practical  Telegraphy,  R.  S.  Cnlley  (tith  ed..  London, 
1S74) ;  History  tuol  Progress  of  Electric  Telegraph,  II.  Sa- 
bine (2d  ed.,  London  and  New  Y'ork,  1869);  The  Electric 
Telegraph,  Dr.  Lardner,  revised  by  E.  B.  Bright  (London, 
1867);  Manual  of  Telegraphic  Construction,  J.  C.  Douglas 
(London,  1S75) ;  Telegraphy,  W.  H.  Precce  and  J.  Sive- 
wright  (London,  1876).  Also  the  following  periodicals: 
Telegraphic  Journal,  semi-monthly  (London) :  Journal  of 
the  Society  of  Telegraphic  Engineers,  quarterly  (London). 
German:  Der  elekfrfonagnetische  Telegraph,  Dr.  H.  Schel- 
len  (5th  ed..  Brunswick,  1S70):  Der  Tel<<iraphcnhon,  L.  F. 
W.  Bother  (4th  ed..  Berlin,  1S76) ;  Die  Copirtelegraphen, 
die  Typendrucktelegraphen  und  die  Doppeltelegraphie,  K. 
E.  Zctzsche  (Leipsic,  1865):  Handhneh  der  elektrischen 
Telegraphic,  K.  E.  Zctzsche  (Berlin,  1876).  French: 
Tilenruphie  ilectrique,  J.  Gavarrct  I  Paris,  1861);  Traiti 
de  TSligraphie  Slectrique,  Th.  du  Monecl  (Paris,  1864); 
ATo&eau  Traiti  de  TiUgraphie  €lectrigue,  E.  E.  Blavier 
(Paris,  1S65);  Les  Systimes  tillgraphiquestJH.  Bontemps 
(Paris,  1876) :  Expose1  dee  Applications  de  VEleetricite,  Th. 
du  Moncel  (Paris,  1850-62;  same,  new  ed.,  Paris,  1874— 
76).  Periodicals:  Annolcs  PSlegraphiques,  bi-monthly  (Pa- 
ris): Journal  Kltgraphique,  monthly  (Berne).  (See  also 
Electricity.)  Frank  L.  Pope. 

Telegraph,  Pneumatic.  See  Pneumatic  Trans- 
mission. 

Telem'achus,  son  of  Odysseus  and  Penelope,  was  an 
infant  when  his  father  joined  in  the  war  against  Troy. 
After  the  termination  of  the  war,  he  sailed  out,  accompanied 
by  Athena  in  the  shape  of  Mentor,  and  visited  Pylos,  Sparta. 
and  other  places,  where  he  expected  to  gather  some  infor- 
mation concerning  the  fate  of  his  father  :  and  on  his  return 
to  Ithaca  he  found  Odysseus  living  there  in  disguise  with 
the  swineherd  Euma?us.  A  recognition  took  place,  and  ho 
then  aided  Odysseus  in  slaying  the  suitors  and  clearing  the 
house  of  its  many  burdensome  guests,  who  ate  up  its  wealth 
without  bringing  it  any  honor.  His  voyage  forms  the  sub- 
ject of  Fenelon's  epic,  TeUmaque,  once  so  celebrated. 
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Teleoceph'ali  [rSXmat,  "perfect,"  ami  Ke<f>aA)jt "  head  "], 
the  principal  order  of  fishes.  The  diagnostic  common 
characters  are  as  follows  :  The  skeleton  is  more  or  less  os- 
sified; the  skull  well  developed,  and  its  elements  numer- 
ous; the  cranial  bones  are  as  follows:  of  cartilage  bones, 
basioccipital,  exoccipital,  supraoecipital,  basisphenoid, 
al  isphenoid,  opisthotic,  prootic,  postfnmtal,  and  pre- 
frontal ;  of  membrane  bones,  parietals,  frontals,  nasals, 
vomer,  parasphenoid,  supraorbitals,  intermaxillaries,  and 
supramaxillaries ;  the  suspensory  arch  of  the  lower  jaw 
has  a  well-developed  quadrate  bone,  with  which,  on  the 
one  hand,  is  articulated  the  pterygopalatine  arch,  consist- 
ing, generally,  of  the  ectopterygoid,  entnpterygoid,  meso- 
pterygoid,  and  palatine  bones,  and,  on  the  other,  the  hyo- 
mandibnlar  and  symplectic;  the  branehihyal  apparatus 
consists  of  a  median  series  of  bones  (glossohyal,  basihyal, 
ceratohyal,  epihyal,  and  stylohyal),  with  the  posterior  of 
which  are  connected  four  branchial  arches  and  a  modified 
pharyngeal  arch,  and  with  the  anterior  the  branchiostegal 
arches,  bearing,  generally,  three  or  more  (most  generally 
six  or  seven)  rays  on  each  side:  the  lower  jaw  is  composed 
of  a  dentary,  and,  behind,  of  an  articular,  angular,  and 
surangular  ;  the  scapular  arch  has  an  undivided  proscapula 
(to  the  inner  side  of  which  arc  apposed  at  least  a  hyper- 
coracoid  and  hypocoracoid),  and  is  connected  with  the 
cranium  by  postero-temporal  and  post-temporal  bones  ; 
the  brain  is  differentiated,  according  to  the  current  nomen- 
clature, into  (1)  a  cerebral  part,  consisting  of  cerebral 
hemispheres  and  optic  lobes,  and,  in  front,  small  olfactory 
lobes  ;  and  (2)  a  cerebellar  part,  cerebellum,  which  is  mod- 
erately developed,  covered,  and  simple.  The  sub-orders 
are  Gymnonoti,  Evcntognathi,  Isospondyli,  Haplomi,  Sy- 
nentognathi,  Percesoces,  Acanthopterygii,  Jugularcs,  and 
Hetcrosomata.  Theodore  Gill. 

Teleol'ogy  [G-r.  tcAo?,  ('an  end  as  far  as  accomplish- 
ed"], the  doctrine  of  final  ends  involved  in  and  revealed 
by  the  phenomena  of  nature  and  history.  On  this  doctrine 
is  based  the  teleological  or  physico-theological  argument 
on  the  existence  of  God.     (See  God.) 

Teleos'tomi  [Gr.  Te'Aeio?,  "perfect,"  and  oro^a, 
"  mouth  "],  the  name  applied  to  the  combination  of  teleos- 
tean  and  ganoid  fishes,  ami  which  is  equivalent  to  the  class 
of  fishes  as  here  understood.  It  was  originated  by  II. 
"urn  in  1S66,  and  refers  to  the  fact  that  the  upper  arch 
of  the  mouth  is  formed  by  maxillary  (intermaxillary,  as 
well  as,  generally,  supramaxillary)  bones,  or,  in  the  words 
of  Owen,  "the  mouth  [is]  formed  by  upper  and  lower  jaws 
opening  at  the  fore  part  of  the  head,  and  admitting  the 
respiratory  currents."  (Owen,  Anatomy  of  Vertebrates,  vol. 
i.  p.  s.)     (Sec  Fish.)  Theodore  Gill. 

Te'leosts  [from  rtAeios,  "perfect,"  and  ba-Tiov,  "  bone"], 
the  name  of  that  sub-class  of  fishes  which  embraces  the 
great  majority  of  living  species,  and  so  designated  (by  Jo- 
hannes Miillcr)  on  account  of  the  ossified  condition  of  the 
skeleton  in  all  the  representatives  of  the  group.  (See 
Fish  and  Fossil  Fishes.)  Theodore  Gill. 

Telescope.     Sec  Appendix. 

Tel'iair,  county  of  S.  Georgia,  between  Ockmulgee  and 
Little  Ockmulgee  rivers,  and  intersected  in  its  northern 
part  by  -Macon  and  Brunswick  H.  R. ;  surface  level,  soil 
sandy,  with  extensive  pine  forests.  Staples,  sawed  lumber, 
live-stock,  wool,  Indian  corn,  sweet  potatoes,  and  a  little 
ootton.     Cap.  McRae.     Area.  925  sq.  m.     P.  3245. 

Telfair  (Edward),  b.  in  Scotland  in  17.'J>;>;  educated  at 
Kirkcudbright  grammar  school :  settled  in  Virginia  in  mer- 
cantile pursuits  1758;  subsequently  removed  to  Halifax, 
X.  ('.,  nnd  to  Savannah,  G;t. ;  was  prominent  in  the  polit- 
ical struggles  before  and  during  the  Revolution  :  s;it  in  the 
Continental  Congress  177*  and  L 780-83 ;  was  a  commis- 
sioner to  negotiate  a  treaty  of  pcaee  with  the  Cherokees 
L783,  and  governor  of  Georgia  1786  and  1790-93.  1>.  al 
Savannah  Sept.  17,  1807. — Hia  sun  Thomas,  b.  about  1780, 
graduated  at  Princeton  1805;  was  member  of  Congress 
1813-17.     1>.  ab Savannah  in  Apr.,  1818. 

Tcl'ford  (Thomas),  b.  at  Wester  kirk,  Dumfriesshire, 
Scotland,  Aug.  !i,  ir."'7;  became  a  stone-mason,  studying 
architecture  and  drawing;  went  to  London  1 7 S ; • ,  and 
was  architect  in  the  Portsmouth  dockyard;  in  1787  re- 
moved to  Shrewsbury,  where  In-  was  engaged  upon  the 

alterations    in    the    old    east  I  e    and    in    the    Construction    of 

Beveral  bridges,  and  was  appointed  surveyor  of  the  county 

Of  Salop,  a   position  which    he   held    until    his   death.      His 

tii-i  greal  engineering  work  was  the  construction  of  the 

Ellesrucre  Canal,  11*11  mile-  long,  which  was  eouimeneed  in 
1793  nnd  completed  in  ten  years,  ta  L803  he  was  entrust- 
ed with  the  construction  of  the  Caledonian  ship-oanal,  con 
rfeoting  the  Atlantic  Ocean  with  the  North  Sea,  a  distance 

Of  61  \  miles,  of  which  23  is  artificial  navigation  J  il  is  I  20 
feel  broad  :>t  the  top,  50  ;ii  'he  bottom,  and  17  deep,  tin- 
highest    part    being   '.» 1    feet    above  the  sen   level,  the  ascent 


and  descent  being  accomplished  by  locks  of  a  size  sur- 
passing any  heretofore  attempted.  This  was  completed 
in  1823.  Besides  other  works,  as  engineer  to  the  commis- 
sioners of  Highland  roads  and  bridges  he  built  about  101)0 
miles  of  road  in  Scotland,  upon  which  are  more  than  120(1 
bridges:  he  constructed  eight  canals  in  Great  Britain,  the 
Gotha  Canal  in  Sweden,  and,  above  all,  the  beautiful  sus- 
pension railway  bridge  over  the  Menai  Strait.  He  had  a 
turn  for  literature;  before  he  left  his  native  district  wrote 
several  very  creditable  poems  in  the  Scottish  dialect,  taught 
himself  Latin,  Italian,  French,  and  German,  contributed 
valuable  papers  to  the  Edinburgh  Encyclopaedia,  and  left 
The  Life  of  Thoitm*  Telford,  ('in'/  Engineer,  written  />// him- 
self, published  in  1838.     D.  at  Westminster  Sept.  2,  1834. 

Tell,  tp.,  Huntingdon  co.,  Pa.     P.  1024. 

Tell  (William),  according  to  Swiss  legends,  a  celebrated 
marksman  with  the  bow,  living  as  a  hunter  at  Burgclcn  in 
the  canton  of  Uri,  and  a  member  of  the  conspiracy  which 
was  formed  against  Austria  at  Gnitli  Nov.  7,  130™,  by  Wal- 
ter Fiirst  of  Uri,  his  father-in-law,  Werner  StaulVacher  of 
Schwytz,  and  Arnold  von  Melchthal  of  Unterwahlen,  and 
which  finally  succeeded  in  freeing  the  country  from  the 
foreign  yoke.  At  this  time  Gessler,  the  Austrian  bailiff 
in  Kiissnacht,  raised  a  cap  on  a  pole  in  the  market-place 
of  Altorf,  and  ordered  nil  passers-by  to  bow  to  the  cap  in 
token  of  submission.  Tell  refused,  and  was  condemned  to 
death,  but  pardoned  on  condition  that  he  should  shoot  an 
apple  from  the  head  of  his  son.  He  ventured  the  shot,  and 
succeeded,  but  Gessler  noticed  that  he  had  put  two  arrows 
in  his  quiver,  and  asked  why  he  had  done  so:  ami  when 
Tell  answered  that  if  he  had  hit  his  son  with  the  one  he 
would  have  hit.  the  bailiff  with  the  other,  he  was  again  put 
in  chains  and  taken  on  board  the  bailiff's  boat  to  be  brought 
to  Kussnacht.  While  crossing  the  lake,  the  boat  was  over- 
taken by  a  fearful  storm,  and  Tell  was  unehained  in  order 
to  steer  it,  hut  at  a  certain  point,  known  as  "  Tell's  Leap," 
he  jumped  ashore,  lay  in  ambush  in  a  defile  through  which 
Gessler  had  to  pass  on  his  way  to  Kiissnacht,  and  shot  him  ; 
which  deed  became  the  occasion  of  a  general  rising  in  the 
cantons.  Of  this  story  about  Gessler,  Tell.  Stauffachcr,  etc., 
the  oldest  Swiss  chroniclers,  Johannes  of  Winterthur,  Jus- 
tinger  of  Berne,,  and  Hemmerlin  of  Zurich,  know  nothing. 
The  first  mention  of  these  names  and  incidents  is  made  in 
the  latter  part  of  the  fifteenth  century  by  Das  we'tsse  Buck, 
and  a  complete  narrative  docs  not  occur  until  the  middle 
of  the  sixteenth  century  in  the  Chronicon  Helveticttm  by 
JEgidias  Tsehudi.  The  monuments  erected  in  various  places 
in  honor  of  Tell  are  of  a  much  later  date.  These  circum- 
stances early  made  the  story  of  William  Tell  somewhat 
suspected,  though  as  a  general  rule  it  was  considered  as 
real  history  ;  even  Johannes  von  MUIlcr  accepted  it.  Later 
critics,  however,  have  proved  that  the  whole  story  is  noth- 
ing but  a  legend,  common  among  the  nations  of  the  Aryan 
race,  found  with  all  its  principal  features  in  the  Persian  poet 
Ferid  ed-Din  Attar,  the  Icelandic  Vilkinaeaga,  the  I>anish 
historian  Saxo  Grammaticus,  the  English  popular  song  on 
William  of  Cloudesly,  etc.,  and  only  modified  to  suit  Swiss 
circumstances.  (See  Ideler,  7><V  S<"/''  ram  Sr/msfu:  <l, ■«  T<lh 
(1836);  Hausser,  Die  Sage  vom  7W/(1SW);  Hisely,  Re- 
eherches  critiaues  sur  VHistoire  de  Ouillaume  Till  ( 1843) ; 
lluber.  Die  WaldstcLdte  Uri,  Schwgz  nnd  Unterwalden  hi* 
zur  fasten  Begriindung  Hirer  Eidgenossenschaft  i  1881 ) : 
Yiseher,  Die  Sage  von  aer  Sefreiung  der  Waldetadte  I  1867  f. 

Tell  City,  p. -v..  Perry  co.,  Ind.,  on  Ohio  Kiver,  75 
miles  above  Evansville,  was  settled  by  a  Swiss  colonization 
society  in  1858,  and  contains  3  churches,  excellent  public 
schools,  2  newspapers,  1  national  and  1  private  bank,  2 
flouring-mills,  4  large  furniture-factories,  1  chair  and 
plough  manufactory,  foundry  and  machine— hop,  2  brew- 
eries, I  woollen-mill,  2  distilleries,  saw  nnd  shingle  mills, 
4  hotels.  Masonic,  Odd  Fellow,  and  Druid  lodges,  and  ci- 
gar-factories. Principal  business,  manufacturing.  P. 
1660,  Wis.  P.  Knight,  Ed.  "  Commercial." 

Tcllez'  (Balthazar),  b.  at  Lisbon,  Portugal,  in  io05; 

entered  the  order  of  Jesuits  L610  ;  pursued  for  ten  years  a 
critical  stnd\  of  literature,  philosophy,  and  theology,  of 
which  branches  he  was  for  forty  years  a  professor  in  the 
Jesuit   colleges  at    Braga,  Evora,  Coimbra,  and    Lisbon  ; 

tic; master  of  the  house  of  professed  Jesuits  :it   Lisbon, 

and  ultimately  provincial  of  his  order  in  Portugal.  I».  at 
Lisbon   Apr.    in,    1675.     Author  of    v  i    PAi"- 

losophite,  cum  Queestionibus  ouu  inter  Philosophos  agita 
(1642),  Chronica  if"   Compankia  dt    Jesus  da   Provin 
Portugal  (2  vols,,  Lisbon,  1645-48),  and  Historin  Geral  >/•• 
Ethiopia  «    Alta  (Coimbra,  1660),  the  latter  work   being 
.-till  the  must  copious  and  exact  de-.-i  iption  "t     \'o  -sinift. 
Tellez  (Gabriel),  better  known  by  his  nom-de-plume 
of  Tirso  db  Molina,  b.  at  Madrid,  Spain,  abo   I   15      .was 
educated  at  the  I  niversity  of  (Vloalii  de  FTennroE  :  took  or- 
ders in  the  Church  1613 ;  became  a  monk  of  the  order  of 
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Xue-tra  SeSora  do  la  Mor I  1620;  was  ohosen  ohromoler 

o(  hie  order,  inspector  of  the  convente  m  Old  Castile,  and 
prior  of  the  convent  of  Soria,  where  he  d.  ...  1648.  Next 
„  Lope  de  Vega  and  Calderon,  he  was  themostprohfie  and 
wceessful  Spanish  dramati  1.  He  stated  that  he  had  writ- 
ten over  30 dies,  but  only  51  remain,  many  having 

b        ,  the  author  and  some  suppressed  by  the 

requisition  on   - ant  of  their  indeUeaoy.     A ng  his 

comedies  are  Prud iaenla  Mnjer,  La  Mmer  ?«.  m la 

Et mienfo.  para  ,1  cuerdo,   I.I  . lead,,  ,„,, 

lor  ,1,  Sr.-ill,,.  6  el  Convidado  de  Piedra.     fhe  lattffl 

,,'i was  imitated  by  Moliere,  and  is  the  original  of  the 

numerous  Don  J f  modern  literature      Aseleotion  0 

36  0f  his  best  comedies  was  edited  by  J.  E.  Hartzenbuscn 
(12  vols.,  1839-42;  new  oil.,  1  vol.,  1S50). 

Tellicher'ry,  town  of  British  India,  presidency  of 
Madras,  is  picturesquely  situated  on  the  open  sea  in  a 
beautiful,  fertile,  and  well-cultivated  district,  rich  in  spices, 
rice  and  eocoanut  palms.  It  enjoys  a  healthy  climate,  has 
;,  good  harbor  and  a  fort,  and  carries  on  a  considerable 
trade,  exporting  spices  and  sandal-wood.     P.  20,000. 

Tel'lurides  [Lat.  teUut,  "earth"],  compounds  of  the 
amphigen  element  tellurium  with  other  metals.  They  con- 
stitute chiefly  the  native  mineral  compounds  of  tellurium. 
Telluridi  of  bismuth  i-  tl.e  mineral  tetradymite,  which,  as 
found  in  gold-mines  in  Virginia  and  Georgia,  has  the  com- 
position, according  to  (tenth,  of  pure  telluride  of  bismuth. 
BigTes,  while  that  from  the  Uncle  Sam  lode  in  Montana  is 
BUTe5S.  Other  Montana  tetradymites,  however,  from 
placer  gold,  were  found  by  Genth  to  be  free  from  sulphur. 
Genth  discovered  with  these  latter  tetradymites.  and  also 
in  Davidson  co.,  N.  C.  a  new  mineral  which  he  called 
montanke,a  tellurate  of  bismuth,  BijOs.TeOs.2HaO.  Tetra- 
dymite is  a  steel-gray  mineral,  inflexible  folia  or  laminae 
like  graphite,  soft  and  marking  paper  like  the  latter,  hexa- 
gonal in  form.  It  may  be  distinguished  from  graphite  by 
roasting  in  a  glass  tube  open  at  both  ends,  when  a  white 
sublimate  of  tellurous  oxide  will  appear,  fusible  to  trans- 
parent, colorless  droplets.  It  is  also  fusible  and  combust- 
ible before  the  blowpipe,  tinging  the  flame  bluish-green. 
For  tetradymite  free  from  sulphur  the  writer's  geometric 
lawof  volumes  {Am.  Clirmi.it.  Mar..  1876)  indicates  the  zero 
densities  for  different  modifications,  7.041  (Balch.fromDah- 
lonega,  fia.,  7.642)  and  7.*77  (Jackson,  from  Dahlonega, 
7.868),  with  others  not  yet  definitely  identified  in  nature. 

Telluride  of  lead.— This  constitutes  the  rare  mineral 
nltaite,  a  white  metallic  sectile  mineral,  sometimes  in  cubi- 
cal crystals,  like  galena,  the  corresponding  sulphide  It 
is  PbTe.  It  is  found  in  the  Altai  .Mountains,  and  Genth 
discovered  two  years  since  two  American  localities — one  in 
Colorado,  at  the  ltd  Cloud  mine,  and  the  other  in  North 
Carolina,  at  tl.e  King's  Mountain  gold-mine  in  Gaston  eo. 
Telluride  „f  Silver. — The  rare  mineral  hessite,  Ag./Te. 
Metallic,  iron-gray,  and  sectile;  in  crystallization  right 
rhombic.  Usually  contains  some  gold  in  its  composition. 
Found  in  the  Altai  Mountains,  also  at  several  Hungarian 
localities,  and  at  the  Stanislaus  mine  in  Calaveras  co.,  t'al. 
Genth  has  also  recognized  it  in  small  quantity  from  the 

lie  I  Cloud  mine.  Col. 

Tell,,,!, de  of  Gold  and  Silver— Petzite.— Found  at  Nagy- 
Ag  in  Transylvania,  and  also  by  Genth  among  the  ores  of 
the  Red  Cloud  mine.  (lentil's  analyses  indicated  2+  and 
2i  per  cent,  of  gold  in  the  composition  of  the  Colorado 
petzite.  It  i-  scarcely  to  be  distinguished  in  appearance 
or  character  from  hessite  without  analysis.  The  auriferous 
mineral  is,  however,  somewhat  lighter  in  color  and  more 
brittle.     It  is  right  rhombic,  like  hessite. 

Tellm-i, lea  of  Gold — Sylennite — which,  however,  always 
contiin-  also  some  silver  (12  t>  13  per  cent,  at  the  Red 
Clou  1  mine). — It  is  monoclinic,  steel-gray  or  silver-white, 
an  1  varies  in  composition  and  density  within  quite  wide 
limits,  containing  I've,,  2'.',  to  :I0  per  cent,  of  gold.  It  was 
found  only  at  two  Transylvanian  localities  in  Europe, 
Nagy-Ag  and  Offenbanya,  and  (tenth  states  that  it  was 
unknown  in  America  until  Prof.  Silliman  found  it  at  the 
He  I  Cloud  mine  i  but  Dana  gives  also  the  Melones  and 
Stanislaus  mines  in  Calaveras  CO.,  Cal.,  as  localities,  (tenth, 
however,  has  announced  a  new  telluride  of  gold.  calaverite, 
from  the  Stanislaus  mine,  having  the  composition  AuTei, 
with  about  41  per  cent,  of  gold.  Its  color  is  bronze  yellow. 
and  its  streak  yellowish-gray.  It  is  brittle,  and  not  crys- 
talline. Henry  Wijrtz. 

Tellu'rium  [Lat.  teUve,  "earth"],  an  element  of  mat- 
ter belonging  to  the  rarer  elements,  though  contained  in 
certain  minerals  which  are  of  rather  abundant  occurrence 
in  some  very  limited  districts  of  the  earth.  Von  Reichen- 
stein  proved  its  existence  in  such  minerals  in  17s2.  Klap- 
roth  confirmed  this  in  170*.  and  gave  the  element  its  name. 
Berzelius  and  Wohler  have  been  the  most  eminent  inve.-ti- 


gators  of  tellurium  and  its  compounds.  It  occurs  native  in 
elementary  form,  generally  associated  with  native  gold  or 
telluride  of  gold,  the  aylvanite  of  Kirwan,  named  from 
Transylvania  (in  which,  at  the  Maria  Loretto  mine,  was 
the  first  known  locality).  Within  a  few  years  our  eminent 
American  chemist  and  mineralogist,  Prof.  B.  Silliman,  dis- 
covered tellurium  minerals,  including  native  tellurium,  in 
Boulder  Co.,  Cub,  notably  at  the  Bed  Cloud  mine,  near  (told 
Hill.  I  American  Journal  of  Seienee  [:!].  viii.  25.)  Tellu- 
rium minerals  have  long  been  known  to  occur  at  several 
points  throughout  the  auriferous  region  of  Virginia.  North 
and  South  Carolina,  and  Georgia.  A  very  notable  new 
locality  is  the  Uncle  Sam  lode,  in  Highland  district,  Mont. 
It  has  also  been  found  with  gold  at  the  Montgomery  mine. 
Hassayampa  district,  Ara.  The  occurrence  of  tellurium  in 
considerable  abundance  at  so  many  new  localities  on  this 
continent  has  given  this  clement  an  American  interest,  and 
our  eminent  chemist,  Dr.  Genth  of  Philadelphia,  has  given 
much  time  and  labor  to  the  investigation  of  these  Amer- 
ican tellurium  minerals.  (See  Xellurides.)  Tellurium 
exists  in  the  star  Ablebaran  and  in  others. 

Preparation. — Tellurium  is  obtained  in  elemental  form 
from  any  of  the  native  tellurides  by  first  fusing  with  black 
flux  at  a  white  heat,  then  boiling  in  water,  which  give-  a 
port-wine-colored  solution  of  telluride  of  the  alkali-metal ; 
which  solution  on  exposure  to  the  air,  or  more  quickly  by 
passing  air  through  it,  precipitates  tellurium  in  metallic 
scales.  The  mineral  nagyagite,  which  is  telluride  of  gold, 
may  also  be  made  to  yield  pure  tellurium  by  first  boiling 
with  muriatic  acid  till  all  lead  and  antimony  are  removed, 
and  then  dissolving  in  hot  nitric  acid,  which  gives  a  solu- 
tion of  tellurous  acid,  03H2Te,  which  is  then  readily  de- 
composed by  a  current  of  sulphurous  oxide  gas,  80s. 

Nature,  Properties,  mid  11,  lations. — Tellurium  is  a  white, 
brittle,  lustrous  metal,  highly  crystalline  in  structure,  the 
crystals  being  hexagonal.  Though  so  metallic,  in  appear- 
ance, it  does  not  conduct  electricity  or  heat  very  readily. 
Its  fusing-point  is  placed  at  932°  F.,  about  a  red  heat,  and 
above  this  temperature  it  volatilizes  to  a  vapor  which  has 
the  greenish-yellow  color  of  chlorine  gas.  and  has  a  density 
about  nine  tiincs  that  of  air.  When  tellurium  is  strongly 
heated,  it  takes  fire  and  burns  with  a  strong  flame  of  a 
blue  color  with  green  edges,  and  a  smoke  of  tellurous  oxide. 
Tellurium  belongs  to  what  Berzelius  called  the  amphigen 
group  id'  elements,  including  SELENIUM  (which  see)  and 
sulphur.  Most  chemists  also  include  oxygen,  but  this  ex- 
ceptional clement  certainly  presents  relations  ranging  it 
with  the  amphigens  much  fewer  in  number  than  those  which 
separate  it  widely  therefrom.  The  parallelism  of  tellurium 
with  sulphur  in  its  compounds  is  very  complete.  For  the 
atomic  weight  of  tellurium  the  number  128,  four  times  that 
of  sulphur!  is  accepted,  as  determined  by  Berzelius.  The 
densities  of  the  element  on  record  indicate  at  least  three 
allotropic  modifications.  The  new  geometric  law  of  volumie 
condensation  (Am.  Chemist,  Mar.,  1870)  of  the  writer  indi- 
cates for  two  of  these  the  densities  at  zero  0.149  (Klaproth 
found  0.115)  and  6.202  (Berzelius  found  about  0.25).  A 
denser  one.  =  6.339,  was  approached  by  Von  Rciehenstein. 
The  allotropic  changes  of  tellurium,  however,  unlike  those 
..I'  Si  lphctr  and  Selenium  (which  see),  have  not  yet  been 
looked  into  at  all  by  chemists. 

Tellurium  itself  and  tellurium  compounds,  when  heated 
before  the  blowpipe,  burn  with  an  odor  which  is  likened  by 
some  to  that  of  rotten  horseradish,  and  which  is  BO  cha- 
racteristic as  to  be  readily  recognized  by  those  familiar 
with  it.  Its  soluble  compounds  arc  regarded  as  very  poi- 
sonous, particularly  those  obtained  by  substitution  in  or- 
ganic compounds.  When  it  has  been  taken  into  the  sys- 
Tem,  even  in  the  minutest  quantity,  it  remains  there  for  a 
long  time,  and  communicates  to  the  breath  and  perspira- 
tion:, peculiar  fetid  "dor  very  disagreeable  toothers.  This 
has  happened  to  chemists  who  have  attempted  to  investi- 
gate the  tellurium  compounds,  and  the  effect  found  to  en- 
dure for  many  weeks,  and  to  impose  upon  them  an  isola- 
tion from  mankind. 

Tellurium  forms  many  classes  of  compounds— two  oxides, 
Ted.  and  Tell  i.  each  of  which  forms  an  acid  with  water  and 
salts  with  bases:  two  chlorides.  TeCl2  and  TeCbi.  the  first 
black,  amorphous,  and  fusible,  the  last  liquid, transparent, 
and  yellow  when  hot,  but  solidifying  to  a  white  mass:  a 
gaseous  compound  with  hydrogen,  II/1'e,  similar  to  sul- 
phuretted hydrogen,  HsS  :  and  others,  for  which  the  chem- 
ical textbooks  must  be  consulted.  Henry  Wurtz. 
Temacnla,  p.-T.  and  tp.,  San  Diego  co..  Cal.  P.  140. 
Temsiscaltepec',  town  of  the  Mexican  confederation. 
state  of  Mexico,  is  beautifully  situated,  and  has  500  inhab- 
itants, mostly  engaged  in  the  manufacture  of  coarse  cotton 
stuffs.     Its  former  rich  mines  are  now  exhausted. 

Temcsvar',  town  of  Southern  Hungary,  is  surrounded 
with  walls  and  strongly  fortified.     It  is  well  built,  with 
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broad  and  straight  streets  lined  with  substantial  houses  ; 
has  some  manufactures  of  leather,  silks,  and  linen  fabrics, 
and  an  extensive  transit  trade  in  corn  and  wine.  P. 
82,754. 

Temis'caining  Lake  is  on  the  boundary  between 
the  provinces  of  Ottawa  and  Quebec,  Canada.  It  is  30 
i j i i K -^  long  and  Id  broad,  and  is  in  hit.  17°  30'  N.,  Ion.  SU° 
W.     Its  waters  flow  into  Ottawa  River. 

Temiscoua'ta,  county  of  Quebec,  Canada,  bounded 
N.  W.  by  the  river  St.  Lawrence  ami  S.  F.  by  Maine  ami 
New  Brunswiok,  It  contains  much  fertile  soil,  but  is  in 
large  part  a  wilderness,  resorted  to  for  its  fine  scenery 
and  excellent  fishing.  It  is  traversed  by  Grand  Trunk 
Railway.     Cap.  Isle  Vcrte.      P.  22,491. 

Temiscouata  Lake,  in  Temiscouata  oo.,  province 
of  Quebec,  Canada,  is  130  miles  E.  N".  E.  of  Quebec,  li 
is  very  beautiful.  Length,  22  miles;  breadth,  from  1  to 
2\  miles.  Its  waters  are  discharged  by  Madawaska 
River. 

Tem'pe,  a  valley,  or  rather  a  gorge,  in  Xorth-eastern 
Xhessalj,  Oreece,  5  miles  long,  and  in  some  places  so  nar- 
row that  between  the  high  clifi's  which  rise  almost  perpen- 
dicularly on  both  sides  there  is  space  only  for  the  river 
Peneus,  which  traverses  the  valley,  and  a  carriage-road. 
In  antiquity  it  was  very  celebrated  for  the  beauty  of  its 
scenery.  It  was  strongly  fortified  at  several  points,  and 
ruins  are  still  visible  of  these  fortifications. 

Tem'perament  [Lat.  temperamentum].  In  music, 
this  term  relates  to  a  certain  adjustment  or  regulation  of 
the  sounds  or  intervals  of  the  scale,  with  the  view  of  re- 
moving nn  apparent  imperfection,  and  fitting  the  scale  for 
use  in  all  keys  without  offence  to  the  ear.  The  musical 
scale  now  in  use  is  a  compromise,  or  a  scale  in  which  most 
of  the  intervals  are  not  mathematically  correct,  or  true  to 
the  scale  of  nature  as  deduced  from  the  Moxochord  (which 
Bee  .  but  arc  slightly  modified  by  elevation  or  depression, 
a  process  absolutely  necessary  to  meet  the  various  exigen- 
cies of  modern  music.  This  modifying  or  nice  adjustment 
of  the  sounds  of  the  scale  is  the  office  of  temperament  ; 
ami  in  tuning  an  organ  or  pianoforte  the  first  thing  dOne 
is  the  "fixing  of  the  temperament"  by  adjusting  with 
great  care  a  single  octave  in  the  middle  of  the  keyboard  as 
a  pattern  from  which  all  the  other  pipes  or  strings,  above 
or  below,  are  to  be  tuned  by  octaves,  double  octaves,  etc. 
On  this  subject  of  temperament  many  entire  works  have 
been  written  by  learned  musicians;  and  it  will  be  obvious 
that  in  this  article  we  shall  only  have  space  to  show  very 
briefly  why  temperament  is  necessary,  ami  ho«-  it  is  effected. 

It  has  been  found  by  those  who  arc  conversant  with  the 
accurate  measurement  of  intervals  that  though  the  perfect 
octave  xerm*  to  be  divisible  into  six  major  tones,  as  0 — D, 
J)— E,  E— Ftf,  FJf— (iff,  Ab— T%,  and  Tib— C,  yet  these,  when 
added  together,  are  really  somewhat  mov  than  an  octavo. 
And  again,  though  the  octave  seems  divisible  into  three 
major  thirds,  as  C — E,  E — <!£,  and  Ab — C,  yet  by  strict 
measurement  these  three  thirds  prove  to  be  leas  than  the 
octavo  in  extent.  This  is  illustrated  in  the  following  man- 
ner by  E.  J.  Hopkins,  Esq.,  of  the  Temple  church,  London, 
in  his  work  on  The  On/ftn  :  "  Supposing  the  perfect  octave 
t  '  be  divided  into  3010  equal  parts,  the  interval  of  a  major 
tone  would  contain  51  1  of  those  parte.  Put  if  we  multiply 
.Ml  by  <i.  we  have  3066,  instead  of  3010,  plus  .'-li  parts;  so 
tli at  the  octave  contains  /.  as  than  o  major  tones  by  "Hi  parts. 
A  major  third  also  would  contain  969  part-,  which  multi- 
plied by  3  would  make  2!HI7.  instead  of  3010,  minus  103 
parts;  the  octave  in  this  case  containing  103  parts  more 
than  the  three  major  thirds."  Now,  to  distribute  or  get 
rid  of  this  excess  ,,,-  shortcoming  we  have  no  resource  but 
temperament — i.  e.  the  mollifying  of  several  of  the  inter- 
vals by  very  slightly  raising  or  lowering  them,  so  as  to  ex- 
tend 0T  contract  their  whole  sum  to  the  exact  limits  of   the 

octave.  In  the  practice  of  tuning,  this  apparent  irregu- 
larity or  imperfect! I'  the   scab'  is  usually  treated  as   an 

overplus,  which  must  be  disposed  of  by  some  method  which 
shall  not  so    affect  any  interval  of  the  scale   as   to   make   it 

offensive  t'>  the  en-.  Mm  -e,  several  modes  of  doing  this 
have  been  devised,  and  these  are  commonly  classe  I  under 
the  heads  of  equal  and  unequal  temperament,  of  which  we 
shall  speak  presently.  To  set  tin-  case  in  a  very  simple 
light,  let  us  undertake  to  tune,  without  temperament,  the 
following  series  of  fifths,  and  then  observe  toe  result  :  At 
I,  in  tin'  example  bolow,  tune  V  to  its  proper  pitch  by  tun 
ing  t'irk  or  otherwise;  at  2,  tune  C  a  perfect  fifth  above 
the  V :  at  :;.  lune  tin-  lower  c  a  perfect  octave  (simply  to 
keep  'In-  exercise  within  bounds);  at  I.  tune  ti  a  perfect 
fifth  aho\ ,.  c,  :iud  also  tune  the  E  between  a-  a  major  third 

from  t',  thus  forming  tin-  major  triad;  al  .>,  tune  I>  a  per- 
fect fifth  above  <<  :  at  6,  tune  the  lower  I'  for  convenience! 
at  7,  tunc  A  a  perfeol  fifth  above  D,  and  at  8,  tune  E  a  per 
feet  fifth  above  A  : 
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Let  this  upper  E,  at  0,  now  be  tried  as  octave  of  the  E 
previously  tuned  at  1.  and  it  will  be  found  entirely  (■>,, 
sharp  to  be  endured  even  by  the  ordinary  car.  Though 
wc  have  tuned  no  more  than  five  successive  tilths,  yet  wc 
discover  that  an  overplus  lias  been  accumulating  which 
makes  the  upper  term  of  the  last  of  these  fifths  quite  unfit 
for  use  as  octavo  of  the  first  E.  The  only  remedy  for  this 
lies  in  temperament.  Wetherefore  begin  again, and  make 
every  fifth  a  little  flatter  than  perfect,  repeating  the  process, 
if  necessary,  till  the  difficulty  is  removed.  In  this  manner 
the  superfluity  is  distributed  among  the  five  fifths,  and  the 
upper  K  is  so  reduced  as  to  be  now  the  perfect  octave  of 
the  E  at  1.  The  same  thing  will  occur  if  we  commence 
another  series  of  fifths  on  A,  or  by  the  reverse  process  of 
tuning  downward,  as  from  F  to  \%,  etc.  And  it  is  by  pur- 
suing this  course  till  every  degree  of  the  chromatic  scale 
has  come  under  treatment  that  the  temperament  is  said  to 
be  ''fixed,"  or  (lie  aberrations  of  the  several  intervals  cor- 
rected. In  regard  to  the  apportionment  of  temperament 
among  the  different  intervals  of  the  scale,  it  is  to  be  ob- 
served that  the  unison  and  octave,  on  account  of  tin-  sim- 
plicity of  their  ratios,  1 — 1  and  I— 2,  cannot  bear  to  bo 
tempered  at  all.  as  the  slightest  change  would  render  them 
offensive  to  the  ear.  The  fifth  and  fourth,  being  less  sim- 
ple ( '1 — 3  and  3 — i),  may  be  slightly  tempered  without 
producing  any  disagreeable  effect;  and  the  major  or  minor 
third  may  admit  of  a  change  quite  equal  to  a  comma,  or 
1 — SOth  of  a  tone,  sharper  or  flatter,  which  is  as  large  an 
extent  of  temperament  as  is  commonly  required. 

In  the  above  example  and  its  explanation  we  have  pro- 
ceeded on  the  ground  that  all  the  fifths  were  tempered  in 
like  degree.  But  the  excess  spoken  of  may  also  be  dis- 
tributed among  them  tun  •qunllj/,  or  one  or  two  of  the  fifths 
may  remain  perfect,  and  the  whole  burden  of  the  tempera- 
ment be  laid  on  the  others.  In  the  former  case  the  tem- 
perament is  called  equal,  and  in  the  latter  unequal.  From 
this  it  will  be  readily  understood  that  on  an  instrument 
unequally  tempered  some  of  the  intervals  will  be  smooth 
and  agreeable,  while  others  will  be  harsh  and  almost  in- 
tolerable. In  old  church  organs  this  temperament  was  in 
general  use.  Music  formerly  was  written  in  very  few  keys, 
and  modulations  were  seldom  carried  into  remote  scales. 
It  was  customary,  therefore,  in  tuning  instruments,  to  make 
the  keys  that  were  in  common  use  as  perfect  as  possible, 
at  the  expense  of  the  other  keys,  on  which  all  the  rough- 
ness of  the  temperament  was  concentrated.  Under  the  re- 
quirements of  modern  music,  with  the  whole  circle  of  the 
keys  in  common  use.  this  unequal  temperament  has  become 
obsolete,  except  in  such  cases  as  the  accompaniment  of 
oratorios,  etc.,  by  the  organ  in  combination  with  orchestral 
instruments.  The  advantages  of  unequal  temperament  are 
the  greater  brilliance  imparted  to  certain  keys,  and  the 
better  preservation  of  those  qualities  which  distinguish 
one  key  from  another.  The  disadvantage  is.  that  keys  with 
more  than  three  sharps  or  Hats  are  too  harsh  and  discordant 
to  lie  of  practical  service.  The  equal  temperament  now 
in  general  use  is  a  uecessity  of  modern  music.  In  tins 
temperament  the  excess  or  deficiency  above  noted  is  dis- 
tributed among  all  the  keys,  thereby  rendering  them  all 
available  for  use.  and  enabling  the  composer  to  present 
harmonious  combinations  in  the  remotest  keys  without  any 
disagreeable  effect.  There  air,  however,  several  shades  or 
degrees  of  equal  temperament,  from  the  strictest  uniformity 

1 1  •  au\  amount  of  inequality  which  is  still  bearable.  If 
all  keys  wee  made  exactly  alike,  there  would  be  an  unde- 
sirable loss  of  their  individual  oharaoter,  and  no  difference 
perceptible  except  in  their  degree  of  acuteness.  To  avoid 
this,  some  discrimination  is  commonly  used  in  favor  of 
certain  popular  keys,  yet  oot  to  such  an  extent  as  sensibly 
to  injure  the  effect  of  keys  less  favored.  A  difference  is 
recognized  at  once  between  the  maj»r  keys  of  D  and  A~. 
even  though  the  instrument  in  use  is  said  to  !>.■  equally 
teinpi-ied.  Some  discrimination,  therefore,  ha-  been  ex- 
ercised by  the  tuner;   ami    sometimes   the  key  which  bears 

the  greatest  stress  of  [mperfeotion  is  that  which  most  at- 
tracts as  bj  it-  beauty.     It  will  be  apparent,  i i  what 

ha-  now  been  stated,  that  by  temperament  all  fifths  on  the 
keyboard  of  the  organ  and  pianoforte  are  rcdi  i  I  belon 
the  perfect  standard.     There  are  no  i  (fifths 

on  suoh  instruments;  and  yet  the  ear  so  readily  accustoms 
itself  to  these  slight  changes  that   thej  are  i 
peoted,  much  less  distinotlj  felt,  b}    the  ordinary  he 
The  perfect  fifths  made  bj  two  open  violin-strings  have  no 
counterpart  on  the  instruments  just   named,  but   the  die 
oropaney  is  so  small  thai  tl  invari  iblj  esoa]  <■-  notice  ei 

eept  h\   the  01  il  ical  ear.      In  musical  theory  and  in  treatises 
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on  harmony  a  tempered  interval  docs  not  differ  by  name 
from  an  nntempered  one.     Thus,  the  fifth  C— G,  though 

reduced  by  temj ment,  is  still  called  and  assumed  to  be 

a  "perfect  fifth;"  and  all  terms  indicating  chords,  combi- 
nations, and  progressions  remain  unaffected  by  any  influ- 
ence from  temperament  William  Staunton. 

Temperament,  Physical,  once  a  most  important 
consideration  in  physiology  and  symptomatology.     Tcm- 
peran  ent,  or  orasis,  denotes  a  mixture  or  tempering  of 
,.,.,'.,  tial  elements  of  the  body,  whose  excess  or  variable 
, r  v  determines  the  chief  characteristics  of  mind  and 
physique.      In  remote  ages  these  elements  were  heat,  cold, 
Dd  moisture,  viewed  as  entities.     Later,  Hippo- 
arded  the  circulating  fluids  of  the  body  as  con- 
stituted of  four  subordinate  fluids — blood,  phlegm,  yellow 
bile,  and  atrabilis  or  black  bile.     Upon  this  basis  a  hypo- 
thetical division  of  temperaments  arose.     Persons  of  full 
habit,  muscular,  vigorous,  plethoric,  and  florid,  with  active 
circulation  and  high  body  heat,  were  classed  as  of sanguin- 
e  ma  temperament.     Persons  less  developed,  cool-blooded, 
light-complexioncd,  and  less    vigorous    were   assumed  to 
have  an  excess  of  phlegm,  and  classed  as  of  the  phlegmatic 
temperament.      Dark    complexion,   sluggish   circulation, 
stolidity,  or  irascibility  were  classed  as  of  choleric  temper- 
ament; the  melancholic  temperament  was  ascribed  to  black 
bile.    It  is  true  that  whole  races  have  a  prevailing  tempera- 
ment quite  opposite  to  that  predominating  among  other  and 
even  adjacent  races.  The  English  are  sanguineous,  the  Scotch 
phlegmatic.     With  corrected  views  of  physiology  we  have 
a  corrected  division   of  the  temperaments,  no   longer  an 
arbitrary  classification,  but  indicative  of   the  fulness    of 
habit  and  relative  activity  of  the  nutritive  functions  and 
cerebro-spinal  activity.  Thus,  sanguineous,  nervous,  ncrvo- 
sanguineous,     and     sanguineo-nervous,    lymphatic,    and 
phlegmatic  are   the  terms   now  employed.     The  English 
are  peculiarly  sanguineous  as  compared  with  the  French 
and    Italians,    who    are    of    nervous    temperament.      The 
American  is    regarded  as    sanguineo-nervous.     The   lym- 
phatic temperament  includes  the  large  mass  of  light-haired, 
light-complexioned,  thin-skinned  persons,  among    whom 
derangements  of  the  lymphatics  are  frequent,  and  scrofula, 
struma,  and  tuberculosis  are  most  liable  to  develop.     Tem- 
perament may  thus  be  an  entity  in  the  individual,  the  in- 
heritance of  his  nationality  or  ancestry.     But  many  so- 
called  temperaments,  as  the  bilious,  melancholic,  and  lym- 
phatic, are  merely  departures  from  health,  the  result  of 
imperfect  growth,  bad  nutrition,  incorrect  habits,  and  in- 
active functions  of  the  body,  and  may  be  modified  or  re- 
moved by  corrected  habits,  regimen,  or  medical  treatment. 
E.  Darwin  Hudson,  Jr.   Revised  by  Willard  Parker. 
Temperaments,  Human.     See  Appendix. 
Tem'perance  [Lat.  temperuntid].     There  cannot  be  a 
doubt  that  temperance  in  the  use  of  all  alcoholic  drinks  is 
more  common  now,  among  the  more  educated  and  refined 
classes  in  the  community,  than  it  was  a  century  ago.     At 
that  time  all  classes  indulged  often  to  excess,  and  without 
a  thought  of  the  impropriety  of  so  doing.     The  disgusting 
stories    of    what   happened    without   rebuke    from    public 
opinion  in  Europe  or  America  are  not  myths.     Some  of  the 
worst  of  them,  which  would  not  now  be  tolerated  in  any 
decent    society,  were    then  generally   considered    as   mere 
practical  jokes.     But  such  facts  could  not  long  occur  in  any 
reasonable  community  without  exciting  decided  opposition 
from  the  more  thoughtful  members  of  it.     The  evils  arising 
therefrom  were  too  patent.     Hence  arose  temperance  soci- 
eties  so  called — societies  of  men  and  women  pledged  to 
promote  temprn.uice  in  the  use  of  intoxicating  drinks,  not 
total  abstinence,  as  now  inculcated  by  many.     After  some 
years  their  efforts  seemed  weak  and  success  impossible  to 
the  more  earnest  advocates.     Hence  have  arisen  various 
movements,  all  having  the  same  general  object,  but  some 
of  these  measures  border  upon,  if  they  do  not  reach,  the 
limits  of  fanaticism  and  intolerance.     Between  thirty  and 
forty  years    ago  the   so-called  Washingtonian    movement 
began  in  Baltimore.     This  for  a  season  aroused  the  whole 
people,  and  was  the  means  of  exciting  a  deep  interest  in 
the  subject.     It  may%e  styled  the  confessional  phase  of  the 
temperance  movement.    The  pioneers  and  chief  workers  in 
it  pleaded  the  cause  of  temperance  by  minutely  detailing 
at  public  meetings  their  own  erratic  courses.    Every  drunk- 
ard became  for  the  time  being  a  most  effective  apostle,  not 
only  of  temperance,    but    of  total    abstinence.     But    this 
movement  did   not   last   long,   because  (1)   some  of  these 
apostles  became  backsliders;  and  (2)  because  after  a  time 
the    community    became    nauseated    with    the    disgusting 
revelations  made  by  some  of  the  speakers.     Total  absti- 
nence was  an  essential  article  of  faith  for  every  Washing- 
tonian.    For  him,  certainly,  that  rule  was  supreme,  and 
admitted    by  all  to   be   absolutely  necessary.     Following 
the>c,  have  arisen  societies  which  declare  that  the  taking 
of  stimulants  in  any  amount,  by  a»y  person,  is  unneces- 


sary, and  virtually  a  crime  against  society,  a  sin  per  ue. 
Everybody  should  forego  the  use  of  all  liquors  because 
some  become  drunkards.  This  result  was  quite  a  logical 
and  practical  one  for  the  Washingtonians.  It  was  vital  to 
them  ;  a  drop  of  liquor,  if  allowed  to  touch  any  of  their 
lips,  aroused  all  the  old  fires,  and  they  were  lost.  But  it 
was  by  no  means  an  equally  logical  conclusion  when  ap- 
plied to  the  whole  public,  as  the  "  Prohibitionists  "  for 
many  years  have  been  trying  to  do.  Tho  old  temperance 
societies  opposed  this  idea,  but  either  failed  of  meeting  it 
or  were  finally  subdued  by  it.  Licenses,  which  had  been 
previously  given  by  the  state,  were  deemed  wrong  in  prin- 
ciple as  licensing  a  crime.  Hence,  for  thirty  years  or  more 
the  questions  of  prohibition  and  license  have  been  the  watch- 
words of  bitterly-opposing  partisans.  Moral  suasion  now- 
adays is  voted  weak ;  Washingtonianism  is  not  to  be  found. 
At  the  risk  of  being  sustained  by  neither  of  these  contend- 
ing parties,  but  in  the  hope  of,  in  some  degree,  meeting  the 
views  of  the  large  body  of  spectators  of  this  conflict,  we 
propose  to  examine  these  two  systems  of  promoting  tem- 
perance. 

Alcohol  has  been  proved  to  be  at  times  a  food  of  im- 
mense value  to  man;  without  it,  men  and  women  would  at 
times  die.  In  order,  however,  to  be  thus  valuable  to  man- 
kind, it  must  be  used  legitimately  and  under  proper  safe- 
guards. On  the  contrary,  if  used  on  improper  occasions  or 
too  frequently  or  too  freely,  it  ruins  man  and  injures  soci- 
ety to  its  very  depths.  These  two  propositions  are  strictly, 
scientifically,  true.  It  would  seem  as  if  none  but  bigots  of 
either  of  the  contending  parties  could  deny  them.  Hence 
it  follows  that  we  ought,  under  the  varying  circumstances 
of  life,  to  take  one  or  the  other  position  of  favoring  or  of 
opposing  either  license  or  prohibition  in  our  dealings,  prac- 
tically, with  the  question  of  temperance.  It  has  been  proved 
by  correspondents  living  in  various  and  widely-separated 
portions  of  the  earth's  surface  that  a  tendency  to  use  stim- 
ulants exists  among  all  people.  From  the  savage  to  the 
most  highly-civilized  race  of  men  there  is  no  one  of  them 
that  has  not  this  instinct:  and  with  the  instinct  naturally 
arises  the  tendency  to  excess  in  the  indulgence  of  it.  But 
the  desire  for  this  gratification  appears  to  vary  much  ac- 
cording to  a  cosmic  law  of  heat  and  climate.  The  isother- 
mal lines  which  limit  the  growth  of  the  grape  N.  and  S.  of 
the  equator  seem  to  divide  the  northern  and  southern  hemi- 
spheres into  three  tolerably  well-marked  zones — namely, 
(1)  the  tropical,  (2)  the  temperate  or  grape-growing,  and  (3) 
the  northern  or  colder.  In  the  first  drunkenness  is  almost 
unknown,  and  it  is  deemed  disgraceful,  while  lusts  of  other 
kinds,  which  are  rare  at  the  N.,  have  full  sway,  unopposed 
by  public  opinion.  In  the  second  region  milder  drinks, 
such  as  native  grape  wines,  mild  beers,  and  ales,  are  used, 
perhaps  in  very  large  quantities,  producing,  when  drunk- 
enness follows,  a  milder  and  more  jovial,  less  offensive,  less 
destructive  type  of  it  than  is  observed  in  the  more  northern 
regions.  In  the  third  zone  man  drinks-  less  in  amount, 
perhaps,  but  it  is  of  a  more  potent,  fiery  liquor.  It  makes 
him  brutal  and  beastly,  and  frequently  he  becomes  destruc- 
tive of  persons  and  of  property.  If  this  be  so — and  such 
seems  to  be  the  fact — it  is  plain  that  prohibition  in  the 
first  zone  would  scarcely  be  thought  of;  in  the  second  some 
enthusiast  might  possibly  suggest  it;  in  the  third  it  is  a 
most  natural  occurrence.  Parties  there  would  inevitably 
arise  prepared  to  stop  the  whole  traffic  in  liquor,  because 
!  of  its  vile  influence  on  man  ;  and  the  violence  of  these 
parties  would  be  just  in  proportion  to  the  enormity  of  the 
evil  sought  to  be  eradicated.  Surely,  any  reasonable  plan 
which  proposes  to  prevent  a  man  from  degrading  and 
making  a  tiger  of  himself  in  his  intercourse  with  others 
should  be  sustained. 

Another  great  influence — viz.  that  of  race,  with  its  cen- 
turies perhaps  of  education,  of  certain  habits — should  al- 
ways be  taken  into  consideration  in  judging  of  this  ques- 
tion. Undoubtedly,  the  Englishman  carries  his  gross  habits 
of  drinking  everywhere,  even  into  the  warmest  region,  but 
he  soon  finds,  to  his  cost,  that  habits  which  were  not  ob- 
viously pernicious  in  England  cannot  be  carried  out  with 
impunity  in  his  more  tropical  abode.  So  other  races  carry 
their  peculiar  habits. 

From  these  various  considerations  it  seems  to  many 
people  that  the  state,  as  a  guardian  of  the  public  health,  is 
bound  to  use  its  great  powers  to  restrain  its  citizens  by 
actual  prohibition  from  the  use  of  every  alcoholic  stimulus, 
or  to  allow  the  use  of  them  under  more  or  less  restriction 
to  all,  provided  that  in  so  doing  it  does  not  interfere  with 
the  inherent  right  of  the  individual  to  use  any  food  or  drink 
he  may  prefer  without  injury  to  himself  or  others.  In  de- 
ciding these  delicate  questions  the  community  may  be 
divided  into  childhood  and  manhood.  This  is  already  done 
on  the  subject  of  voting  and  on  many  others.  Only  at  cer- 
tain ages  does  the  male  in  the  eyes  of  the  law  become  a 
man,  and  the  female  a  woman.     For  the  former  of  these 
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classes — t.  e.  for  all  persons  under  the  ago  of  legal  man- 
hood— the  prohibition  of  the  use  of  liquors  or  a  most  re- 
stricted license  should  be  inaugurated,  and  as  far  as  pos- 
sible thoroughly  carried  out.  For  the  very  young,  statute 
law  would  be  rarely  needed  if  the  parental  authority  were 
duly  exercised.  The  strict  rule  in  all  families  should  be — ■ 
no  liquid  stronger  than  milk  should  be  allowed  the  youngest, 
and  weak  tea  and  coffee  only  for  the  elder  children.  The 
custom  in  some  families,  more  common  formerly  than  now, 
of  allowing  children  to  sip  wine  at  their  father's  table  is 
fraught  with  dangers  of  the  most  deadly  kind  for  the  future 
well-being  of  the  man  and  of  society.  Statute  law  should 
provide  still  further  for  the  correct  guidance  of  the  youth- 
ful years  of  the  future  citizen,  and  the  giving  or  selling  of 
liquor  to  a  minor  should  be  prohibited  under  the  severest 
penalties.  When  the  state  appreciates  its  high  prerogative 
of  contributing  to  the  best  education  of  every  citizen,  then 
the  selling  or  giving  of  liquor  to  a  minor  will  be  deemed 
one  of  the  most  heinous  of  crimes.  After  the  youth  arrives 
at  manhood  or  womanhood — viz.  at  the  age  at  which  even 
by  statute  law  he  or  she  has  the  fullest  privileges  in  the 
choice  of  good  or  evil — wo  cannot  proceed  in  this  arbitrary 
way.  But  in  consequence  of  the  inherent  infirmity  of 
human  nature,  some  will  then  be  induced  to  drink  inordi- 
nately, and  behave  in  a  manner  contrary  not  only  to  their 
own  interests,  but  to  the  peace  of  the  commonwealth.  All 
such  persons  will  need  the  watchful  care  of  the  state,  and 
it  must  assume  the  parental  relation  or  that  of  a  stern 
judge.  Several  methods  have  been  pursued  by  the  state 
in  this  capacity  of  guardian  of  the  public  weal.  Fines 
and  imprisonment  of  drunkards  have  been  tried  without 
any  permanent  effect  in  restraining  the  inebriate  or  in 
doing  good  to  the  state.  The  fines  are  usually  promptly 
paid  ;  the  individual  feels  that  he  has  lost  caste  in  the 
community  in  consequence  of  his  public  trial;  but  they 
rarely  prevent  a  repetition  of  his  drunkenness.  If  the 
drunkard  be  the  head  of  a  family,  another  evil  results 
in  case  of  his  confinement — viz.  that  the  innocent  family 
suffers  in  consequence  of  his  being  taken  from  his  work  for 
its  support.  There  is  one  method  more  effectual  than  either 
of  the  preceding.  But,  unfortunately,  under  a  high  sense 
of  the  essential  dignity  of  man,  it  is  believed  that  all  the 
States  except  Delaware  have  abolished  the  use  of  it.  The 
whipping-pott  has  disappeared  from  all  the  States  except 
Delaware,  yet  it  may  reasonably  be  asked  whether  a  smart 
whipping,  inflicted  in  the  presence  of  a  public  officer,  and 
which  should  not  physically  injure  the  culprit,  would  not 
be  far  more  efficient  to  prevent  a  repetition  of  drunkenness 
than  cither  tines  or  imprisonment.  Moreover,  it  would  not 
injure  the  family  of  the  offender.  Let  it  be  once  under- 
stood that  an  appearance  in  public  in  a  state  of  intoxica- 
tion should  be  followed  by  this  physical  suffering,  with  its 
social  disgrace,  it  is  believed  that  intoxication  public  and 
unblushing,  such  as  wo  daily  see  in  our  streets,  would  be- 
come less  frequent  than  at  present.  But  if  no  one  of  the 
punishments  should  be  sufficient  to  restrain  the  drunkard. 
then  the  state  should  seclude  him  as  an  insane  man  in  an 
inebriate  asylum.  This  would  be  appropriate  when  we  re- 
member that  not  a  few  drunkards  arc  really  suffering  from 
the  sins  of  their  forefathers,  who  have  transmitted  evil 
habits  and  tendencies  to  their  progeny.  Fiery  cognac,  ami 
perhaps  the  rich  old  port,  sipped  inordinately  by  aristocratic 
lips  in  one  generation,  have  often  been  the  prophets  and 
moulders  of  the  sots  of  a  subsequent  One. 

Jfcain,  it  has  been  most  justly  urged  that  the  state  should 
not  only  prohibit  the  sale  of  liquor  to  an  habitual  drunkard, 
but  that  the  dealer  who  for  the  sako  of  gain  violates  such 
a  law  should   be  held  responsible,  not  only  for  that  viola- 

ti but  for  all  the  damages  the  victim  may  commit  while 

iut  txioated;  and,  moreover,  that  the  family  of  the  latter. 
which  is  bereft  of  its  natural  guardian,  should  be  allowed 
a  weekly  stipend  from  the  vender  during  the  illness  or  im- 
prisonment of  the  father. 

Finally,  tin-  state,  for  its  own  safety  and  on  the  sacrc  I 
prinoiple  of  »alu*  populi  ultima  /-.<-.  should  deprive  the 
incorrigible  drunkard  of  hU  civil  rights,  M  the  state  treats 
the  felon.  Virtually,  the  drunkard  throws  bis  reoklesslj 
away  in  (be  very  act  of  becoming  intoxicated.     But  shall 

we  have  prohibition  or  Q  limited  license  foT  the  community 

at  large ?    This  question  dii  ides  itself  when  applied  i<>  the 

practical  OUBtoms  of  life.  The  system  of  Open  bars  for  the 
Bale  "I  the  ooarser  liquors  ami  the  custom  of  "  treating"  as 
allowed  by  the  English-speaking  race,  and  especially  in 

this  country,  are  unmitigated  evils,  and  Bhoulu  be  forth- 
with given  up  or  should  be  crushed  by  -tale  power.  Al- 
though   they  would    undoubtedly   exist    in    seeret    places,  it 

would  nevertheless  be  the  greatest  to t"  the  community 

to  have  them,  at  least  like  the  felons  they  make,  obliged  to 
keep  "lit  of  sight.      Hut  .- 1 1 " 1 1 1 ■  I  the   same  prompt  measures 

bo  applied  to  the  sellers  of  milder  beers,  ale-,  ami  nine-. 

Undoubtedly,  these   too   should    bo   under   state   and    mu- 


nicipal surveillance.  Moreover,  some  of  the  stronger  Eng- 
lish and  Northern  beers  or  ales  should  be  classed  with  the 
coarser  liquors,  as  they  steal  away  the  senses  almost  as  quick- 
ly and  quite  as  powerfully  as  absinthe,  Bourbon  whisky, 
or  Medford  rum.  But  the  question  still  arises:  Should 
the  same  rigid  rule  be  applied  to  native  light  wines  and 
Uerman  lager  beer,  both  of  which  may  be  used  more  freely 
and  with  comparatively  little  danger  if  taken  with  caution 
and  temperately  ?  It  is,  however,  argued  that  though  these 
may  be  indulged  in  much  more  freely  than  stronger  drinks, 
there  is  a  danger,  if  we  may  believe  the  statement  of  many 
persons  in  England  and  Sweden,  that  this  use  of  milder 
liquors  will  lead  to  the  use  of  grosser  ones.  It  is  possible 
that  this  may  be  the  case  in  the  northern  zone,  where  in- 
toxication is  more  common  and  more  furious  in  its  bear- 
ings ;  but  it  has  been  proved  by  large  data — e.  g.  those  of 
the  soldiery  of  Austria — that  these  milder  beers  do  not  de- 
teriorate the  race  as  the  more  potent  liquors  do.  Doubt- 
less, it  would  bo  wrong  to  allow  any  one  having  strong 
tendencies  to  intoxication,  either  from  hereditary  descent 
or  previous  bad  habits,  to  use  even  these  milder  liquors. 
With  all  such,  total  abstinence  is  absolutely  essential ;  but  it 
does  not  follow  that  this  rigid  rule  should  be  established 
for  all,  nor  do  we  believe,  nor  have  we  any  proof,  that  in 
Germany,  situated  in  the  middle  zone  above  named,  beer 
tends  to  develop  the  love  of  stronger  drinks. 

One  excellent  result  has  followed  from  these  various  and 
often  heated  discussions  in  our  community  on  this  all-im- 
portant topic  of  temperance — viz.  that  temperance  among 
the  more  educated  classes  has  become  more  widely  spread. 
No  one  now  feels  obliged  to  take  wine  in  company;  many 
habitually  refuse  to  do  so,  and  are  not  regarded  as  singular. 
Liquors  are  now  never  placed  on  the  buffet  or  sideboard  in 
the  parlor,  always  at  hand,  and  always  to  be  offered  to  a 
friend  as  an  act  of  hospitality,  and  as  such  rarely  refused. 
At  our  dinner-parties  for  a  man  to  be  drunk  is  very  un- 
common. To  be  excited,  and  evidently  so  by  liquor,  is 
considered  an  unpleasant  sight,  and  no  longer  a  joke.  In 
other  words,  temperance  is  honored,  intemperance  dis- 
countenanced, by  the  educated  classes  more  than  formerly. 
AVe  regret  wo  cannot  say  the  same  of  the  laboring  classes. 
Perhaps  among  them  intemperance  was  never  more  ram- 
pant than  at  present. 

The  final  conclusion  is  this — viz.  education  and  a  culti- 
vation of  all  the  amenities  of  life  should  be  promoted  for 
the  sake  of  temperance.  In  the  school,  and  above  all  in 
the  family,  no  opportunity  should  be  lost  of  impressing 
on  the  tender  consciences  of  the  young  the  utter  beastli- 
ness of  drunkenness.  A  child  should  be  taught  to  rever- 
ence the  mind  within  him,  and  to  shrink  with  horror  from 
the  thought  of  ever  once  depriving  himself  of  its  perfect 
control. 

As  it  has  been  in  the  past,  so  it  will  bo  in  the  future — 
temperanco  will  never  prevail  save  with  the  constant  labor 
of  all  in  their  various  spheres.  IIknry  I.  Bowmtoh. 

Temperance,  tp.,  Amherst  co.,  Va.     P.  3447. 

Tem'peranceville,  p. -v.,  Somerton  tp.,  Belmont  co., 
0.     P.  120. 

Temperanceville,  b.,  Allegheny  co..  Pa.,  on  Ohio 
lliver,  3  miles  below  Pittsburg,  has  extensive  manufac- 
tures of  iron  and  glass.     P.  206'J. 

Tem/perature,  Nature  of.  The  term  "temperature" 
relates  to  the  degree  or  intensity  of  the  heat  of  a  body.  In 
popular  language,  the  expressions  "  high  temperature"  and 
"  low  temperature  "  are  often  employed  instead  of  the  terms 
''hot"  and  " cold "  or  " warm  and  "coolj"  but  the  use 
of  the  word  temperature  implies  usually  a  measure  of  the 
intensity  of  heat.  In  this  respect  it  is  analogous  to  the 
word  "  velocity  "  in  connection  with  motion.  The  motion 
of  a  body  may  1m-  describe  1  as  fast  or  slow,  or  the  body 
may  be  said  to  have  a  high  velocity  or  a  low  velocity.  In 
the  latter  case  there  is  implied  a  reference  of  the  rate  of 
motion  to  some  standard  or  unit  of  veloi-ity,  which  may  he 
more  expressly  defined  if  necessary.  In  the  same  way, 
when  it  is  said  that  a  body  has  a  certain  temperature — a 
high  or  low  temperature — it  is  implied  that  the  condition 
of  heat  in  the  body  may  be  compared  with  some  standard. 
It  is  well  known  that  the  means  of  such  comparison  IS  the 
thermometer,  and  the  standard  oondition  i-  usually  that 
of  a  body  at  the  melting-point  of  ice.  The  thermometer 
applied   to   melting  ice   indicates    zero;    when  applied   to  a 

body  hotter  or  colder  than  melting  ice,  it  indicates  by  a 

s^ale  the  degree  of  heat  of  the  bod\  as  compare  I  with  one 
at  the  temperature  of  melting  ice. 

In  connection  with  tin-  dynaini-    i1 n  of  heat  the  I 

suro  of  temperature  has  an  important  signification.  Sup- 
posing  the  seale    of  numbers  of  a  n  J      ■  vdinur;-    thei  unon-ler 

to  begin  at  what  is  termed  the  ai.  lute  /ere  of  heat,  the 
temporature,  or  the  number  of  such   i  scalewhich  Ind 

the  heat  of  a  body,  is  proportional  to  the  actual  energy  or 


768 


TEMPERATURE   OF   SPACE. 


living  force  due  t <>  the  molecular  vibrations  of  the  particles 
of  the  body.  Thia  assumption  givea  rise  to  one  of  the  im- 
portant axioms  "H  which  the  dynamic  theory  of  heat  is 
founded— viz.  that  the  capacity  of  a  body  for  exerting 
heat-influences,  or  its  actual  heat-energy,  is  proportional 
to  its  absolute  temperature.  At  the  absolute  zero  of  heal 
r_273°  r.)  ;ii!  bodies  cease  to  have* the  power  or  capacity 
(I|  exerting  any  of  the  influences  which  arise  from  heat, 
,U nioally  considered;  whatever  be  the  state  of  aggre- 
gation of  the  body. 

Temperature  is  thus  considered  to  be  a  measure  of  the 
energy  which  arises  from  molecular  motion  and  apart 
from  atomic  or  chemical  energy — that  is,  energy  of  chem- 
ical constitution.  To  illustrate :  suppose  a  man  to  lift 
with  tongs  a  lump  of  red-hot  quicklime  from  a  limekiln, 
and  bold  it  over  a  basin  of  water.  He  has  converted  his  mus- 
cular  energy  into  potential  energy  opposition.  If  he  drop 
the  red-hot  lump,  this  potential  will  again  become  actual 
energy,  and  will  splash  a  portion  of  the  water  out  of  the 
basin.  Then  the  energy  of  temperature,  which  here,  from 
the  difference  of  temperature  between  the  lime  and  the 
wnicr,  is  working  energy,  will  be  transferred  from  the  lime 
to  the  water,  part  of  which  will  be  transformed  into  steam, 
containing  potential  energy  again  as  latent  heat  of  steam. 
So  far,  no  chemical  change  has  taken  place.  The  lime  is 
still  quicklime,  and  the  remaining  water  is  still  water.  Hut 
when  these  bodies  have  both  reached  the  same  temperature, 
a  new  class  of  changes  begins.  The  temperature  will  again 
begin  to  rise  rapidly,  the  water  will  be  absorbed  by  the 
quioklime  anu  disappear,  the  latter  will  crumble  to  a  white 
powder,  which  will  be  a  new  chemical  compound,  slaked 
lime.  If  the  proportion  of  water  be  not  too  large,  suf- 
ficient mobile  energy  of  temperature  will  appear  to  raise  the 
mass  again  to  nearly  a  red  heat.  It  is  usual  to  attribute 
this  heat,  developed  in  the  familiar  but  wondrous  phenom- 
enon of  the  slaking  of  quicklime,  vaguely  to  "  molecular 
condensation."  In  fact,  however,  though  it  is  not  gener- 
ally known,  there  is  here  little  or  no  change  of  volume.  The 
latest  and  best  determinations  of  densities  show  that  the 
volumes  of  the  water  and  quicklime  are  together  slightly 
less,  if  anything,  than  that  of  the  resulting  slaked  lime. 
Whence,  then,  is  this  actual  working  energy  of  tempera- 
ture, here  so  largely  developed?  Evidently,  from  con- 
version of  some  latent  or  potential  energy  into  actual 
energy,  such  latent  energy  being  what  the  writer  proposes 
to  call  potential  energy  of  chemical  constitution. 

This  is  only  one  of  the  innumerable  cases  of  the  trans- 
mutation of  such  potential  energy  of  chemical  constitution 
into  actual  working  energy  of  temperature.  All  chemical 
reactions  causing  rise  of  temperature  of  the  bodies  reacting 
— combust/mi  being  one  example — indicate  the  loss  from 
these  bodies  of  something  which  passes  off  as  energy  of 
temperature,  and  is  lost  for  ever  by  diffusion  throughout 
the  universe.  This  loss  represents  chemical  energy,  anil  the 
writer  believes,  as  he  has  elsewhere  demonstrated  (Ameri- 
can <'»'  mist,  vol.  vi.  pp.  341,  3-42),  that  it  is  in  reality  en- 
ergy of  the  chemical  atoms.  His  view  is  that  temperature 
measures  energy  of  the  chemical  molecule,  representing  mo- 
tion thereof  us  a  whole,  and  independent  of  the  atoms  that 
make  up  the  molecule,  whose  intra-molecular  intestinal 
motion — upon  which  the  occupation  of  space  by  the  mole- 
cule depends,  that  is,  the  molecular  volume — is  the  atomic 
energy,  or  energy  of  chemical  constitution,  of  the  body. 
This  chemical  energy  is  therefore  mainly  independent  of 
temperature  or  molecular  energy,  within  such  limits  as  do 
not  alter  the  chemical  nature  of  the  body,  by  dissociation 
or  otherwise. 

From  this  view  it  will  follow  that  what  is  known  as  the 
(hypothetical)  absolute  zero  of  heat,  so  called,  deduced  from 
the  result  of  the  exhaustive  application  of  the  Boyle-Ma- 
riotte  law  to  gases,  can  only  be,  at  most,  even  if  it  applies 
to  solids  ami  liquids  at  all,  the  absolute  zero  of  temperature, 
or  of  molecular  motion,  and  that  there  would  yet  be  in  mat- 
ter.even  at  that  supposed  absolute  zero,  an  enormous,  pos- 
sibly inexhaustible]  Btore  of  potential  energy  which  could 
be  converted  into  actual  energy,  at  least  in  cases,  if  such 
there  lie,  nf  hwdii's  capable  of  reacting  chemically  at  that 
low  temperature.  That  there  may  still  be  such  bodies  at 
that  temperature  (or  rather,  absence  of  temperature)  is 
probable  from  the  consideration  that  although  the  incon- 
densable class  of  gases  would,  according  to  the  Boyle-Ma- 
riotte  law.  necessarily  all  become  liquids  at  that  point,  it 
by  no  means  follows  that  they  would  further  become eoKrfa  : 
and  there  would  therefore  be  no  necessary  conflict  with  the 
hypothesis  embodied  in  the  aphorism,  Corpora  non  agunt 
nisi  goluta. 

It  may  then  be  imagined,  without  unreason, that  even  in 
a  universe  at  the  absolute  zero  of  heat,  so  '-ailed — or,  as  the 
writer  prefers  to  state  it,  altogether  destitute  of  tempera- 
ture or  molecular  motion — nuclei  of  temperature-develop- 
ment could  happen  through  conversion  of  potential  atomic 


energy  into  molecular  energy ;  and  such  conversion  could 
extend  cumulatively  throughout  such  a  universe  until  the 
present  known  point  of  heat  and  light  development,  suf- 
ficient to  sustain  the  known  present  forms  of  vitality,  might 
result.  IIknuy  Wurtz. 

Temperature  of  Space.  The  phrase  "  temperature 
of  space,"  derived  from  the  illustrious  Fourier,  although 
in  quite  general  use  among  physicists,  is  not  a  very  accu- 
rate designation  of  the  idea  intended.  Properly  speaking, 
Space  itself  can  no  more  have  temperature  than  it  can  have 
illumination.  But  a  body  situated  in  space  must  attain  the 
temperature  due  to  the  combined  effect  of  all  the  radiations 
received  from  the  heavenly  bodies  at  that  particular  posi- 
tion ;  and,  to  adopt  Fourier's  definition,  "the  temperature 
of  planetary  space,  exactly  defined,  is  that  which  would  be 
indicated  by  a  thermometer  placed  therein  were  the  sun 
and  its  attendants  blotted  from  existence."  (Annates 
Chim.  et  Phys.j  1824,  xxvii.  148.)  Perhaps  the  least  objec- 
tionable designation  of  this  residual  temperature  {as  the 
nearest  analogue  to  star-light)  would  be  **  star-heat."  Fou- 
rier supposed  that  this  temperature  could  not  be  much  less 
than  the  lowest  degree  of  cold  observed  in  polar  regions, 
ami  estimated  it  at  —  58°  F.  (—  50°  C).  Following  in  his 
track,  Poisson  adopted  essentially  the  same  views,  and  the 
same  estimate  of  the  "temperature  of  space;"  but  he  sup- 
posed that  the  polar  system  might  pass  in  1,00(1,000  years 
from  an  external  temperature  of  +  100°  ('.to  that  of  —  100° 
C.  (Oomptes  muliiH,  1837,  iv.  151.)  This  fanciful  sugges- 
tion is  demonstrably  impossible  in  fact.  (See  article  Ke- 
FRlGERATION  of  the  Earth.)  AVhcn,  in  1886,  Arago  an- 
nounced to  the  Academy  that  Capt.  Black's  observation  in 
his  northern  voyage  of  a  temperature  at  Fort  Reliance  as 
|()\v  as  —70°  F.  (—56.7°  C.)  must  modify  our  conclusions 
derived  from  Fourier  as  to  the  "  temperature  of  space"  (it 
being  actually  12°  lower),  Poisson  controverted  the  infer- 
ence, maintaining  that  the  upper  layers  of  the  atmosphere 
were  necessarily  colder  than  the  external  "temperature  of 
space."  (Oomptes  rendue,  ii.  575.)  Pouillet  in  an  elaborate 
and  valuable  Memoir  on  the  Solar  ffxit,  the  Radamt  and 
Absorbent  Power  of  the  Atmosphere,  and  <••!  the  Temperature 
of  Space,  presented  to  the  Aeadeinv  July  S),  ISMS,  arrived 
at  the  value  of  —  224°  F.  (-  142°  C.)  for  the  latter.  ( Oomptes 
vendue,  1888,  vii.  04.) 

Turning  to  English  authorities.  Mr.  Hopkins  in  a  com- 
munication to  the  Cambridge  Philosophical  Society,  May 
21.  1855,  placed  this  star-heat  as  high  as  —39°  F.  (—39.5° 
C.)  ;  and  he  estimated  from  the  data  of  Dove  that  the  whole 
effect  of  solar  heat  (under  our  atmosphere)  is  nearly  double 
that  of  the  direct  solar  radiation.  (h.  E.  />.  Phil.  Mag., 
1856,  xi.  401.)  Mr.  Hopkins  argues,  from  the  lack  of  at- 
mospheric transparency  to  obscure  heat,  that  in  order  to 
allow  the  stellar  heat  to  escape  from  our  planet  at  as  rapid 
a  rate  as  it  is  received  (or,  in  other  words,  that  it  may  not 
be  accumulating,  and  increasing  the  surface  temperature), 
the  exterior  portions  of  our  atmosphere  must  be  colder 
than  the  surrounding  space,  with  a  still  colder  stratum 
below  this,  the  minimum  of  temperature  being  "at  some 
point  within  the  earth's  atmosphere."  (Loo.  cit.,  p.  400.) 
When  we  reflect,  however,  that  the  air,  even  when  dry.  is 
nol  absolutely  diathermanous,  and  that  there  is  a  constant 
tendency  by  conduction  and  convection  to  equalization,  it 
would  appear  that  the  extreme  limit  of  the  atmosphere 
must  in  indefinite  time  attain  to  at  least  the  temperature 
of  star-heat.  Sir  John  Herschel,  in  his  Treatise  on  Meteor- 
ology (1857),  from  considerations  based  on  the  law  n£dc- 
creasing  temperature  in  the  atmosphere  as  the  radiating 
surface  of  the  earth  is  departed  from,  assigns  —  230°  F. 
(_  151°  C.)  as  the  probable  "  temperature  of  space."  (Me- 
teor., sec.  36,  Encycl.  Brit.,  8th  ed.,  xiv.  643.) 

We  have,  then,  as  the  estimates  of  these  distinguished 
mathematicians,  the  following: 

Fourier    (1824),  star-heat  —   58°  F.  -   50°  C. 

Pouillet     (1838), 

Hopkins  (1855), 

Herschel  (1857), 

While  these  values  are  very  discordant,  they  all  involve 
elements  of  great  improbability.  Assuming  the  absolute 
zero  to  he  in  round  numbers  about  500  Fahrenheit  degrees 
below  freezing  water  (—278°  C).  we  have  the  startling  re- 
sult from  Fourier's  estimate  that  while  we  derive  from  the 
sun  and  stars  a  mean  temperature  of  about  518  absolute 
degrees  F.  (289°  C.)»  we  derive  from  the  celestial  sphere 
(exclusive  of  the  sun)  442  absolute  degrees  F.  (215°  C.)j 
th  at  is,  of  all  the  heat  received  by  the  globe,  about  five- 
sixths  are  due  to  the  stars!  It  would  appear  that  the  mere 
statement  should  suffice  to  expose  the  fallacy  of  the  assump- 
tions. 

Fourier  appears  to  have  quite  underrated  the  blanketing 
effect  of  our  atmosphere.  The  subae'rial  surface  of  our 
globe  is  practically  that  of  an  enclosed  greenhouse;  and 
it',  as  Hopkins  allows,  the  actual  surface  temperature  from 


—  224 

—  39 

—  239 


—  142 

—  39.5 
— 151 
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sun-heat  is  nearly  double  that  due  to  the  free  solar  radia- 
tion, then  it  follows  that  the  "temperature  of  our  space," 
under  the  full  and  unobstructed  blaze  <>/  the  sun,  is  as  low 
as  the  lowest  of  the  estimates  above  given  for  star-heat,  or 
is  more  than  200°  below  the  Fahrenheit  zero.  It  is  in- 
deed wholly  improbable  that  at  our  distance  from  the  sun 
(92,000,000  miles)  its  radiant  heal  lias  sufficient  energy  to 
melt  mercury  (—39°),  which  is  Mr.  Hopkins's  estimate  of 
star-heat.  We  know  that  within  our  tropics,  under  a  ver- 
tical sun.  the  line  of  perpetual  snow  is  only  about  II  miles 
above  the  sea-level;  that  is  to  say,  with  a  barometric  col- 
umn of  15  inches,  or  one-half  the  atmosphere  above  it,  ice 
is  not  melted  by  the  direct  rays  of  the  sun.  The  same  fact 
is  even  more  strikingly  illustrated  by  the  well  known  cir- 
cumstance that  the  delicate  spicules  of  ice  in  the  frozen 
cirrus  clouds  remain  untouched  by  an  equatorial  sun,  with 
a  considerable  earth-radiation  on  their  under  Bides. 

We  have  really  no  reason  for  supposing  that  the  aggre- 
gate proportion  of  heat  to  light  radiated  by  I  he  star.^  differs 
materially  from  that  radiated  by  our  sun.  The  whole 
amount  of  light  received  from  the  stellar  vault  on  either 
hemisphere  does  not  probably  exceed  the  ten-millionth  of 
that  received  from  the  sun  ;  and  if  the  heat  received  bo  in 
the  same  proportion,  even  Herschel's  estimate  (the  lowest 
on  the  list)  must  be  pronounced  enormously  too  high,  and 
the  star-heat  commonly  called  the  "temperature  of  apace," 
cannot  be  much  above  the  absolute  zero.      \\\  II.  Ta  ylou. 

Temperature  of  the  Body.  The  temperature  of 
the  human  adult  in  a  state  of  health  averages  from  9S.4° 
to  98.6°  F.,  the  fractionally  higher  temperature  existing 
in  the  warmer-blooded  races,  as  those  of  Southern  Europe, 
the  lower  average  being  found  in  northern  nations  and  the 
Anglo-Saxon  race.  The  fluctuations  of  temperature  in 
health  are  exceedingly  small — fractions  of  a  degree,  rarely 
more — dependent  on  physical  activity  or  inactivity  in  sleep 
or  wakefulness,  or  functional  activity,  as  digestion.  The 
extremities  and  surfaces  may  show  a  lowered  temperature 
in  winter,  but  the  temperature  taken  by  a  thermometer  in 
the  mouth,  rectum,  armpit,  or  fold  of  the  groin  reveals  a 
nearly  uniform  heat  of  the  blood  and  internal  organs. 
Animal  beat  is  generated,  and  its  uniform  degree  main- 
tained, by  the  equal  balance  of  nutritive  supply  and  as- 
similation with  destructive  tissue-waste  and  excretion. 
Hence,  the  generation  of  heat  in  the  body  is  a  chemico- 
vital  phenomenon.  In  so  far  as  the  sympathetic  nervous 
system  presides  over  the  functions  of  the  large  organs,  the 
Secretory  and  excretory  glands,  and  the  capillary  circula- 
tion, it  may  be  said  to  regulate  the  temperature.  As  well- 
known  examples  of  its  office,  "shock"  or  nervous  depres- 
sion causes  reduced  temperature,  while  excitement,  pleas- 
ure, anger  accelerate  the  circulation  and  elevate  tempera 
ture.  The  temperature  of  children  and  infants  is  one  to 
two  degrees  higher  than  that  of  adults.  The  temperature 
of  aged  persons  is  half  a  degree  or  more  behind  the  adult 
average. 

"Medical  thermometry,"  the  use  of  the  thermometer  to 
register  and  study  temperature  in  disense,  is  now  exten- 
sively practised  in  Europe  and  America.  De  Ilaen  [during 
the  lever  at  Breslau  acentury  ami  more  ago),  John  Hunter, 
and  Currie  employed  the  thermometer,  but  the  German 
school— and  notably   Wuuderlieh— has   popularize"!    its  use 

by  the  profession  within  the  past  fifteen  years.  The  self 
registering  thermometer  is  employed,  rendering  observe 
tions  useful  to  the  physician  taken  by  the  nurse  or  attend- 
ant. Observations  should  betaken  twice  daily,  morning  and 
evening,  as  the  uniformity  of  health  is  lost  in  disease,  being 
replaced  by  marked  increase  of  temperature  toward  and 
dining  night,  and  decrease  or  descent  in  the  morning.  In 
most  diseases  there  is  elevation  of  temperature.  Excep 
tiona  to  this  rule  are  in  various  paralyses,  gradual  death 
bj  exhaustion,  and  Btages  of  collapse  alter  haemorrhage  or 

copious  alvine  evacuations.  The  essential  fevers  and  all 
febrile  disorders,  local  inflammations  with  sympaj hetic 
fever,  have  a  period  of  invasion  more  or  less  abrupl  and 
extreme.  The  temperature  ascends  from  the  normal  98. 1  ' 
to  H)it°,  102°,  HM°  K..  etc  The  temperature  reaohi  -  these 
higher  points  in  children  often  from  slight  and  temporary 
ailments,  as  indigestion  or  fatigue.  I"n  adult-  o  temperature 
of  Iti2°,  103°,  104  '  l'..  e  p'  lially  when  initiated  by  a  chill, 
indicates  serious  fever.     Even  during  the  period  of  chill, 

which    18   a    tremor  accompanying  the  subjeetive   sensation 

of  cold,  the  skin  only  is  oool ;  the  blood  has  been  driven 
from   the  ohillod,  contracted  skin  to  the   internal  part-, 

which  arc  congested  and  hot.     Thus,  death  by  "congestive 

chill "  often  occurs  in  extremely  malarial  districts.  Different 
disoasea  have  peculiar  and  characteristic  methods  of  onset. 
This  period  oi  accese  of  fever  is  termed  "effervescence." 
Thus,  in  in  term  it  ten  I  fever  in  a  half  hour  or  hour  the 
body  heat  ascends  from  98.4°  to  HM°  or  106  F„  while 
in  typhoid  fever  it  ascends  2°  eaoh  day,  falls  i  each 
morning    for    four   or    five    SUCC0     iw    days,   and    remains 
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nearly  stationary  thereafter  for  several  days.  Typhus  has 
a  higher  temperature  than  typhoid;  the  hitter'.- 
L04°-105°  F.,  the  former  105°-107°  P.  A  temperature  of 
1U0°  or  107°  P.  is  cause  for  solicitude  and  unfavorable 
prognosis,  although  it  may  go  higher  in  rare  case-,  and 
recovery  follow.  Relapsing  fever  lias  a  temperature  rang- 
ing from  107°  to  Ht'»Q  P.,  yet  rarely  i*  fatal.  In  many 
fatal  eases  the  temperature  during  life  has  reached  llo°, 
and  1  12°  P.  has  been  recorded.  When  in  a  fever  patient  the 
morning  temperature  i-  found  slightly  below  that  of  the 
previous  evening,  recovery  will  probably  ensue.  The  de- 
dine  of  temperature,  approaching  recoi  ery,  is  termed  dt  fer- 
veecence.  In  some  eases  the  temperature  falls  many  degrees 
suddenly,  coincident  with  the  appearance  of  perspiration 
or  the  free  secretion  of  urine.  Then  the  fever  is  -aid  to 
terminate  by  crisis.  Thus,  in  typhus  within  a  few  hours 
it  descends  from  10u°  P.  to  near  the  normal.  More  often 
the  defervescence  is  gradual,  as  in  typhoid,  by  lysis,  a  gliding 
or  gradual  descent.  After  death,  as  a  rule,  the  body  eoolfl 
as  rigor  mortia  takes  place.  A  remarkable  exception  exists 
in  the  body  following  death  from  Asiatic  cholera.  The 
temperature,  which  may  have  descended  during  "  collapse  " 
and  at  the  time  of  death  to  9)J°  or  91°  P.,  rises  to  100°  or 
1  10°  I'1.,  becoming  hot;   this  is  due  to  chemical   changes  in 

the  tissues  of  the  body,  accompanied  b,\  evolution  of  heat. 
Such  return  of  heat  is  often  interpreted  as  a  return  of  life 
to  the  dead,  especially  when  automatic  movements  of  the 
corpse  coexist.  The  latter  arc  induced  by  the  irritation  of 
the  chemical  changes  upon  the  ganglionic  cell-  of  the 
spinal  cord,  which  seem  to  retain  their  Vitality  later  than 
the  brain  ami  medulla. 
E.  Darwin  Hudson,  Jn.    Revised  nv  Willard  Parker. 


Temperature  of  the  Earth. 

A,  Guyot,  Ph.D.,  LL.D. 


See  Earth,  by  Prof. 
See  Class,  bv 


Tempered  or  Toughened  Glass 

C.  G.  Leland,  A.M. 

Tem'pio  Pausa'nia,  town  of  Sardinia,  province  of 
Sassari,  on  the  slope  of  the  Limbara  chain,  and  almost  sur- 
rounded by  mountains  in  every  direction.  The  climate  ia 
cold  in  winter,  while  the  heat  in  summer  is  excessive,  owing 

to  the  smullness  of  the  basin  in  which  the  town  lies.  The 
buildings  are  of  polygonal  blocks  of  granite,  and  \  cry  little 
lime  is  used  on  account  of  its  cost.  The  public  edifices  are 
respectable,  and  the  houses  of  the  better  class  are  not  with- 
out comfort,  but  those  of  the  pour  are  very  wretched.  They 
have  no  floors  but  the  earth;  the  walls,  as  was  said  above, 
are  without  mortar  or  plaster,  ami  consequently  allow  free 
passage  to  the  sharp  mountain-winds;  the  roofs  arc  of 
reeds,  covered  very  imperfectly  with  clay  and  tiles,  ami 
admitting  not  only  the  littre  light  which  enters  the  hut,  but 
the  rain,  the  snow,  ami  the  hail  as  well.  In  winter  the 
cows  or  horses,  or  both  if  the  family  possess  them,  share 
the  one  room,  for  generally  there  is  but  one,  with  their 
owners.  Even  here,  however,  the  new  order  of  things  is 
beginning  to  be  felt,  and  it  is  said  that  a  decided  advance 
in  decency,  and  even  in  comfort,  is  perceptible  during  the 
las!  few  years.  The  inhabitants  are  laborious,  and  export 
cheese,  honey,  wool,  cork, hides, and  even  cattle.     I'.  10,096. 

Tem'plar,  Knights,  or  Poor  Soldiers  of  the 
Temple  of  Solomon,  a  military  and  religious  order 
founded  in  1118  or  lll'J  by  nine  French  gentlemen  al  Je 
rusalem  for  the  defence  of  the  Holy  Sepulchre  and  of  pil- 
grims. Their  rule  was  prepared  in  the  Council  of  Troyes, 
and  confirmed  by  the  pope  in  1 128.  They  were  at  first  all 
noble  laymen,  but  iii  1 172  secular  priests  were  admitted  as 
chaplains.  In  1146  the  red  cross  banner  became  their  dis- 
tinction. They  were  al  firs!  bound  by  vows  of  poverty, 
chasiit  j .  a  nil  Bevere  religious  exercises.  On  the  loss  of  the 
|[ni\  Land  I  I  192)  they  occupied  Cyprus.  They  had  some 
time  prei  iously  organised  chapters  in  most  European  ooun 

tries,  and  their  fame  for  \ah.rand  piety  was  great.  Their 
wealth  and  luxury  rapidly  increased  also,  and  were  the  OC 

oasion  of  their  final  overthrow.  This  was  accomplished 
b\  the  conjoined  efforts  of  Philip  IV.  of  France  and  Pope 
Clement  V.  The\  were  aooused  of  abominable  and  un- 
heard-of crimes,  and  of  Ophitio,  Gnostic,  and  even  Mol 
me  l.ni  practices,  ;iiid  of  the  worship  of  the  Hap  hornet. 
In  1808  the  pope  demanded  the  aid  of  all  princes  ind  prel- 
ate- in  suppressing  the  order,  and  their  dissolution  wn 
proclaimed  in  1312  by  the  Council  of  Vienne.  Their  grand 
in  i  ter,  1  le  Molay,  was  burned  alive  in  1314,  ai  h  nsider- 
able  numbers  Buffered  the  same  rate  both  before  nn  I 
thai  dale,  in  mo-i  countries  their  property  was  in  part 
seised  by  the  sovereign,  and  In  pari  I  imod  i>ver  to  the 
Ho  pi  ta  Hers  and  other  orders,  [n  Portugal  the  rdcr  never 
n  i  ipprossed,  but  in  1317  took  the  name  ol  Order  of 
Christ,  which  name  it  still  bear-  ;  bul  the  vqv  ol  povertj 
and  chastity  have  been   Ion       ince  relinquished,  so  that  it 

i-    nOTf  a  strictly  military    order.       U   La  D    Italy 

dependent  upon  the  Apostolic 
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TEMPLE-TENANT   FOR   YEARS,  AT   WILL,  AND   BY  SUFFERANCE. 


Tem'ple,  tp.,  Franklin  co..  Me.     P.  040. 

Temple,  p.-v.  and  tp.,  Hillsborough  oo.,  N.  II.    P.  421. 

Temple  (Daniel),  b.  at  Reading,  Mass.,  in  1700;  grad- 
uatod  :it  Dartmouth  College  1S17  and  at  Andover  Seminary 
1820'  went  as  a  missionary  of  the  American  Board  to  the 
Easi  1822,  taking  a  printing-press  j  was  stationed  at  Malta 
1822  32,  and  at  Smyrna  1833-44;  printed  many  volumes 
in  modern  Greek,  Italian,  and  Armenian:  edited  a  maga- 
zine iti  Ureek;  wrote  several  religious  books  in  that  lan- 
guago;  returned  to  the  U.S.  1S44;  was  for  two  years  a 
Eling  agent  of  the  board,  and  was  settled  at  Phelps, 
X.  V..  1847-49.  V.  at  Reading,  Mass.,  Aug.  9,  1851.  His 
Life  and  tetters  (1855)  were  published  by  his  son,  with  an 
introduction  by  R.  S.  Storrs,  Sr.,  D.  D. 

Temple  (Frederick),  D.  D.,  b.  in  England  Nov.  30, 
1821,  educated  in  the  grammar  school  at  Tiverton;  ob- 
tained a  scholarship  at  Baliol  College,  Oxford,  where  he 
graduated  with  the  highest  honors  1842;  became  fellow  and 
mathematical  tutor  there  ;  took  orders  in  the  Church  of  Eng- 
land L846;  was  principal  of  the  training  college  at  Kneller 
Hall,  near  Twickenham,  1848-55;  one  of  the  government 
inspectors  of  schools  1S55-5S,  and  master  of  Rugby  School 
from  18.T)8  to  1*09,  when  ho  was  appointed  by  Lord  Palmer- 
ston  bishop  of  Exeter.  He  is  a  chaplain  to  the  queen  ;  was 
one  of  the  authors  of  the  famous  Essays  and  Reviews  { 1860), 
and  his  confirmation  to  a  bishopric  was  ineffectually  op- 
posed by  the  conservative  party  in  the  Church.  He  wrote 
3  vols,  of  Sermons  preached  in  Iluyby  Chapel  (1861-71). 

Temple  (Henry  John).     Sec  Palmerston,  Viscount. 

Temple  (Sir  Richard),  b.  in  Worcestershire,  England, 
about  1825;  passed  through  a  distinguished  career  in  the 
India  civil  service;  was  knighted  1807.  and  has  been  for 
several  years  (1870)  lieutenant-governor  and  actual  ruler 
of  Bengal,  in  which  capacity  he  has  accomplished  immense 
results  for  good,  especially  during  the  famine  of  1874. 

Temple  (Richard  <»renvillc),  K.C,  Earl,  brother 
of  (Icorge  (Jrcnvillc,  b.  in  England  Sept.  20,  1711  :  entered 
Parliament  for  Buckingham  1734;  succeeded  to  the  earl- 
dom on  the  death  of  his  mother,  Hester,  Countess  Temple, 
Oct.  0,  1752;  advanced  in  political  life  by  William  Pitt, 
who  married  his  sister  Hester;  lord  of  the  admiralty  1756- 
57,  lord  privy  seal  1757-61,  and  made  a  knight  of  the 
Carter  1760.  D.  at  Stowe  Sept.  11,  1779.  His  corre- 
spondence, and  that  of  his  brother  George,  with  Pitt,  was 
c  lited  as  The  Grenville  Papers  (4  vols.,  1852-53),  by  W.  J. 
Smith. 

Temple  (Sir  William),  Bart.,  b.  in  London,  England, 
in  1628;  educated  at  Emmanuel  College,  Cambridge; 
travelled  on  the  Continent  for  six  years  1647-54;  married 
1654;  resided  several  years  with  his  father  in  Ireland; 
was  a  member  of  the  Irish  convention  1600  ;  a  joint  com- 
missioner of  the  Irish  Parliament  to  Charles  II.  1662 ; 
settled  in  England  1663;  was  sent  on  a  secret  mission  to 
the  bishop  of  Miinster  1665;  was  made  a  baronet  and 
minister  resident  at  the  court  of  Brussels  1006;  visited 
Holland  to  urge  the  formation  of  a  league  against  Louis 
XIV.  1007;  negotiated  the  triple  alliance  between  Eng- 
land, Holland,  and  Sweden  Jan.,  1088;  assisted  in  perfect- 
ing the  Peace  of  Aix-la-Chapelle,  and  was  commissioned 
ambassador  to  the  Hague  1668;  returned  to  England  Sept., 
1670;  was  dismissed  from  office  June,  1071,  in  consequence 
of  the  change  of  policy  which  had  already  (1070)  led  to  a 
secret  treaty  with  France,  but  was  again  appointed  to  ne- 
gotiate a  peace  with  the  States  General  1674;  assisted  at 
the  f'ongress  of  Nymwegen  1675-79;  devised  for  Charles 
II.  the  plan  of  his  new  privy  council  of  thirty  members 
Apr.,  1679;  declined  the  secretaryship  of  state  in  the 
same  year;  was  stricken  from  the  roll  of  privy  councillors 
1680  ;  served  in  Parliament  as  member  for  the  University 
of  Cambridge  for  a  single  session  ;  lived  in  retirement  at 
Sheen  or  Moot  Park  during  his  later  years,  having  as  sec- 
retary and  literary  assistant  Jonathan  Swift;  was  visited 
and  consulted  by  William  III.,  but  declined  to  return  to 
political  life.  D.  at  Mom*  Park,  Surrey,  Jan.  27,  1699. 
Author  of  Observations  upon  the  United  Provinces  (1672), 
The  Origin  and  Nature  of  Government,  Essay  upon  Ancient 
and  Modern  Learning,  and  other  publications,  collectively 
issued  as  his  Works  (2  vols.,  1720),  edited  with  a  Memoir 
by  Dr.  Swift. 

Temple  (William  C.t,  IT.  S.  N..  b.  Mar.  3,  1824,  in 
Vermont;  entered  the  navy  as  a  midshipman  May  21, 
1810;  became  lieutenant  in  1855,  commander  in  1865,  cap- 
tain in  1870  ;  served  on  the  W.  coast  of  Mexico  during  our 
war  with  that  country,  and  in  1864  commanded  the  steamer 
Pontoosiw  in  both  the  Fort  Fisher  fights.  Commended  far 
gallantry  and  recommended  for  promotion  by  Rear-Admi- 
ral  Porter  in  his  official  despatch  of  Jan.  2S,  1S65. 

Foxhall  A.  Parker. 


Temple,  The.  See  Jerusalem,  by  Rev.  Howard 
Crosby,  S.  T.  D.,  LL.D. 

Tem'pleton,  p.-v.  and  tp.,  Worcester  co.,  Mass.     P. 

2802. 

Templeton,  tp.,  Atchison  co.,  Mo.     P.  974. 

Templeton,  p.-v.  and  tp.,  Prince  George  co.,  Va.  P. 
1326. 

Tem/poral  Bones  [Lat.  tempora,  the  "  temples  "  of 
the  head],  a  pair  of  irregular  bones  which  in  man  consti- 
tute a  portion  of  the  sides  and  base  of  the  skull.  Each  con- 
sists of  (1)  a  squamous  portion,  perhaps  a  part  of  the  ex- 
panded neural  spine  of  the  second  cephalic  vertebra;  (2)  a 
mastoid  portion  ;  and  (3)  a  petrous  portion.  Some  regard 
these  two  last  as  parts  of  the  splanchno  skeleton  rather  than 
of  the  vertebral  skeleton,  considering  them  as  structurally 
parts  of  the  auditory  apparatus,  although  they  are  func- 
tionally, at  least  in  part,  identified  with  the  rest  of  the  tem- 
poral bones.  But  others  regard  the  mastoid  as  belonging 
to  the  neural  arch  of  the  second  vertebra.  The  zygomatic 
process  reaches  forward  from  the  outer  surface  of  the  squa- 
mous portion,  and  joins  the  malar  bone,  forming  the  zygo- 
matic arch  ;  while  attached  to  the  petrous  portion  are  a 
long  styloid  process  and  a  nearly  circular  auditory  process, 
the  pleurapophyses,  or  ribs,  of  the  third  and  second  verte- 
bras of  the  skull.  Attached  to  the  mastoid  portion  is  the 
mastoid  (teat-shaped)  process,  which  after  puberty  becomes 
hollowed  into  a  number  of  mastoid  cells. 

Temporal  Power.  See  Papal  States  and  Roman 
Catholic  Church. 

Tenacity  of  Metals,  etc.  See  Strength  op  Ma- 
terials, by  W.  A.  Norton. 

Tenancy  from  Year  to  Year.  See  Tenant  for 
Years. 

Ten'ancy  in  Common  (in  law)  is  a  particular  mode 
of  owning  the  same  parcel  of  land  in  undivided  shares  by 
two  or  more  persons,  so  that  while  neither  is  entitled  to  the 
exclusive  possession  of  any  particular  portion,  each  is  en- 
titled to  an  equal  possession  of  the  whole,  and  the  pos- 
session of  one  is  that  of  all.  The  statutes  of  the  various 
States  have  so  radically  changed  the  common-law  doctrines 
that,  as  the  general  rule,  whatever  in  England  would  have 
been  a  joint-tenancy  is  in  the  U.  S.  a  tenancy  in  common; 
e.  g.  when  land  is  conveyed  to  two  or  more  by  the  same 
deed,  or  is  devised  to  them  by  will,  or  is  inherited  in  un- 
divided parts  by  a  number  of  heirs.  On  the  other  hand, 
the  undivided  shares  need  not  be  acquired  by  all  the  hold- 
ers at  the  same  time  nor  from  the  same  source,  nor  be  of 
an  equal  amount  nor  of  the  same  estate.  Every  owner  in 
common  has  a  complete  power  of  disposal  over  his  un- 
divided share;  it  is  liable  for  his  debts;  it  may  be  mort- 
gaged, conveyed,  devised,  inherited ;  is  subject  to  dower 
or  curtesy.  Finally,  in  every  case  of  an  ownership  in  com- 
mon, one  or  more  of  the  owners  may  always  enforce  against 
the  others  a  partition  of  the  land;  that  is,  a  judicial  sep- 
aration of  the  hitherto  undivided  shares,  and  a  distribution 
of  these  ascertained  portions,  so  that  the  common  owner- 
ship will  be  thereby  ended,  and  in  place  thereof  each  per- 
son will  become  entitled  to  his  own  individual  allotment. 
(See  articles  Joint  Tenancy  and  Partition.) 

John  Norton  Pomeroy. 

Ten'ant  for  Years,  at  Will,  and  by  Sufferance. 
Estates  or  tenancies  for  years  are  interests  in  land  granted 
for  some  definite  period  of  time,  and  embrace  those  for  a 
single  year  or  less,  as  well  as  those  for  any  fixed  number 
of  years,  however  great.  At  the  common  law  these  inter- 
ests, no  matter  for  how  long  a  time  they  are  to  last,  even 
for  1000  years,  are  inferior  to  estates  for  life  or  in  fee;  but 
in  someo'f  the  States  leases  for  100  years  or  more  have  been 
partially  assimilated  by  statute  to  inheritances.  The  estate 
for  years,  with  the  exceptions^ust  mentioned,  possesses  the 
quality  of  personal  rather  than  of  real  property,  for  on  the 
death  of  the  lessee  his  remaining  interest  in  the  land  goes 
not  to  his  heirs,  but  to  his  executors  or  administrators.  In 
modern  law  the  tenancy  is  created  by  a  contract  called  a 
lease,  whereby  one  party,  the  lessor,  and  generally  the 
owner,  lets  to  another,  the  lessee  or  tenant,  the  possession 
of  the  specified  land,  building,  or  part  of  a  building  for  a 
definite  period  of  time  agreed  upon  by  the  parties.  The 
word  "  term  " — from  terminus,  a  "  boundary  "  —  is  often 
used  to  designate  both  the  period  during  which  the  tenant's 
interest  is  to  last,  and  also  the  interest  itself.  By  the  stat- 
ute of  frauds  leases  for  more  than  a  certain  designated 
time  must  be  in  writing  in  order  to  be  fully  binding  accord- 
ing to  their  provisions.  In  England  and  in  several  of  the 
American  States  this  maximum  period  for  an  oral  lease  is 
three  years ;  in  New  York  and  many  other  States  it  is  one 
year.  Verbal  lettings  for  these  terms,  or  for  less,  arc  in 
every  way  valid,  and  even  a  verbal  contract  for  a  longer 
term  is  not  absolutely  void.     In  addition  to  the  letting  of 
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the  premises,  leases  may,  anil  usually  do,  contain  various 
Stipulations,  of  which  there  are  two  generic  classes,  cove- 
nants and  conditions.  A  covenant  is  simply  an  agreement 
to  do  or  not  to  do  some  act  in  reference  to  the  premises,  and 
may  be  made  either  by  the  Lessor  or  the  Lessee  j  as,  for  ex- 
ample, the  latter  may  agree  to  pay  rent,  not  to  assign  or 
underlet,  not  to  use  the  premises  in  a  certain  manner,  and 
the  like,  while  the  former  may  agree  to  repair,  to  rebuild 
in  case  of  lire,  to  pay  the  taxes,  etc.  A  eondition  is  an 
agreement  necessarily  by  the  tenant,  with  a  further  pro- 
vision that  if  he  fails  to  perform,  the  lease  is  to  become 
void  at  the  option  of  the  landlord,  who  may  thereupon  enter 
and  resume  the  possession.  Any  and  all  agreements  of  tin- 
lessee  may  be  thus  fortified  and  enforced  by  conditions,  but 
the  sole  remedy  for  the  breach  of  a  mere  covenant  is  an 
action  for  damages.  The  rights  of  the  tenant  may  be  suin- 
me  I  up  as  follows:  Complete  possession  during  the  con- 
tinuance of  the  estate,  and  reasonable  u>e  in  all  modes  and 
for  all  purposes  to  which  the  premises  are  adapted,  unless 
such  use  is  restricted  and  regulated  by  the  contract.  As 
long  as  ni  condition  has  been  broken,  he  has  the  exclusive 
right  of  possession,  and  neither  the  landlord  nor  a  stranger 
can  enter  except  by  his  license.  If  not  prohibited  by  the 
contract,  he  may  assign  the  lease  or  sublet  the  premises  or 
any  part  thereof.  An  assignment  consists  in  a  transfer  of 
the  entire  interest  the  whole  remainder  of  the  term,  and 
the  assignee  then  becomes  liable  for  all  the  rent  accru- 
ing while  he  continues  to  hold  the  lease,  but  if  he  in 
turn  transfers  it,  his  liability  for  any  subsequent  rent 
ceases.  The  duties  of  the  tenant  may  be  summed  up  by 
saying  that  he  is  bound  to  perform  all  his  conditions  and 
covenants  contained  in  the  instrument.  The  most  im- 
portant of  these  is  his  covenant  to  pay  rent.  His  liability 
for  the  rent  continues  during  the  entire  term;  ho  does  not 
free  himself  from  it  by  assigning,  since  it  arises  out  of  his 
express  contract  to  pay,  as  well  as  out  of  his  possession 
and  interest,  while  the  assignee's  liability  results  solely 
from  his  interest.  In  the  technical  language  of  the  law, 
between  the  lessor  and  lessee  there  is  privity  both  of  con- 
tract and  of  estate,  while  between  the  lessor  and  assignee 
there  is  only  a  pri\  ity  of  estate.  In  New  York  and  many 
other  States  th  -  statutes  provide  summary  proceedings  by 
which  the  landlord  may  dispossess  a  tenant  who  fails  to 
pay  bis  rent,  even  though  the  lease  contains  no  condition 
in  reference  to  the  matter.  The  tenant's  liability  for  tin- 
rent  ceases  if  he  is  evicted  from  the  whole  of  the  premises 
by  a  person  holding  a  title  paramount  to  that  of  the  land- 
lord (that  is.  by  the  true  owner),  or  if  he  is  evicted  from  a 
portion  of  the  premises  by  the  landlord  himself.  As  a 
general  rule,  however,  the  tenant  is  not  permitted  to  deny 
his  landlord's  title,  and  on  that  ground  refuse  to  pay  the 
rent,  as  long  as  there  has  been  no  eviction  by  a  true  owner 
or  a  change  in  the  relations  of  the  parties  equivalent  to  an 
eviction.  Unless  he  agrees  to  do  BO,  the  landlord  is  not 
bound  to  keep  the  premises  in  repair  during  the  continu- 
ance of  the  lease.  In  the  absence  of  express  stipulations 
to  the  contrary,  it  is  the  tenant's  duty  to  make  all  neces- 
sary repairs,  and  he  is  responsible  for  waste  caused  or 
Buffered  by  himself.  Even  the  destruction  of  the  buildings 
by  lire  or  by  the  elements  did  not,  at  the  common  law, 
affect  the  tenant's  liability  for  rent.  This  hard  rule  has 
been  altered  by  statute  in  New  York  and  other  States, 
which  permits  the  tenant  to  surrender  the  lease  if  the 
buildings  are  destroyed  by  fire  or  rendered  untenantable 
by  storms,  floods,  or  other  agencies  without  his  fault,  neg- 
lect, or  procurement. 

A  tenant  ttt  trill  is  one  who  holds  possession  of  lands 
during  the  will  of  the  landlord  or  of  himself,  so  that  either 
may  terminate  the  holding  at  any  time  by  his  own  act. 
Anciently,  whenever  a  person  held  possession  of  land  un- 
der an  agreement  to  pay  rent,  but  without  any  stipulation 
as  to  time,  he  was  a  tenant,  at  will;  but  in  modern  times 
such  facts,  and  especially  the  rent,  constitute  a  "tenancy 
from  year  to  year,  which  requires  a  notice  of  SIX  month.- 
for  its  termination.  Tenancies  purely  at  will  now  arise 
when  the  landlord  permits  the  premises  to  be  occupied 
without  rent  ami  with  no  agreement  as  to  lime,  and  also 
when  the  parties  expressly  agree  that  the  occupation  shall 

be  at.  will,  although  rent  [s   paid.      At  the imon  Ian  DO 

notice  to  quit  is  required  to  end  a  tenancy  purely  at  will ; 
any  act    by  the   landlord    in    assertion    of  his    right    to    the 

possession  is  sufficient  to  produce  that  result.     In  several 

of  the  States  :i  nut  ice  to  qui!  i-'  made  necessary  by  statute  J 
in  New  York  it  must  be  given  thirty  days   before  the  time 
designated. 
A  tenant  by  tufferanct  i-<  a   person  who,  having  been 

rightfully  in  no    <     ion  of  land  by  permisBi I  the  owner, 

oontinues  t"  hold  tin-  same  after  tie  time  to  which  be  s  b  - 
entitled  has  expired.  lie  lm-  no  estate,  Interest,  or  right 
to  tho  possession,  but  Bimplj  the  po  ■  ■■  Ion,  He  holds 
merely  by  the  sufferance  of  the  owner,  and  his  only  sem- 


blance of  legal  interest  or  advantage  is,  that  be  is  not  lia- 
ble as  a  trespasser  until  the  owner  has  entered  and  put  an 
end  to  his  occupation.  John  NORTON  PoWEROY. 

Tenas'serim,  a  division  of  the  British  province  of 
Burmah,  forming  part  of  the  British  empire  in  [ndia, con- 
tains an  area  of  li',,7:;n  scj.  m.,  with  576,765  inhabitants, 
and  is  that  tract  of  country  lying  between  1"°  to  17°  X. 
lat..  along  the  eastern  side  .if  the  Hay  of  Bengal,  and  be- 
tween it  and  a  high  chain  of  hills  about  1"  miles  inland. 
It  includes  the  Mergui  Archipelago — that  is,  the  chain  of 

is  I  a  in  Is    along  the  coast,  and    !  J  to  20  miles  distant  from  it. 

The  surface  of  the  country  is  mountainous,  thinly  popu- 
lated, and  much  intersected  by  i  treams.  The  great  bound- 
ary range  is  5000  feet  high  ;  in  the  latitude  of  Tavoy  it  is 
4U  mi!i  wide,  whence  it  gradually  narrows  to  ID  miles 
near  Mergui.  The  whole  rango  is  covered  with  pathless 
jungle,  and  may  bo  said  to  be  v.  ithout  a  human  habitation. 
The  coast  is  wvy  irregular  and  low  for  some  miles  inland, 
consisting  of  uncultivated  mangroi  6  islands.  The  princi- 
pal river  is  the  Tenasserim  :  it  gives  it  j  name  to  the  divi- 
sion, rises  in  about  15°  X.  lat.,  and  empties  itself  into  the 
sea  by  two  mouths,  the  northern  of  which  is  the  more 
easily  navigable  for  large  Bhips.  The  soil  is  clayey, mixed 
with  a.  good  deal  of  sand.  Uiee  is  the  staple  product  ;  the 
cultivation  of  sesamum  and  fruit  trees  is  very  productive. 
Coal  has  been  discos  ered,  and  found  to  be  well  adapted  for 
steamers,  having  a  low  speoific  gravity ;  ores  of  excellent 
tin,  copper,  magnesia,  and  iron  are  opened  in  abundance. 

The  climate  is  moist  and  depressing  for  a  part  of  the  year, 
but  cooler, and  on  the  whole  better  adapted  to  the  European 
constitution,  than  any  other  pari  of  India;  the  mean  an- 
nual temperature  at  Tavoy  is  79.0°  F.  The  division  com- 
prises five  districts ;  the  head-quarters  an- at  Maulmain,  a 
large  town  with  53,653  inhabitants,  to  which  the  post- 
steamers  from  llangoon  run  twice  a  month.  The  gross  rev- 
enue receipts  of  the  division  amount  to  £211,240  a  year; 
the  trade  in  merchandise  is  improving,  and  had  risen  in 
1S73  to  £1,241,815;  the  principal  export  is  rice,  of  which 
from  200,000  to  300, 001)  tons  are  shipped  to  China  and 
other  Eastern  markets.  Tavoy  and  Mergui  were  taken 
by  the  British  as  early  as  1707;  the  island  was  ceded  by 
Burmah  in  1826.  E.  ScHLAGJWTWBIT. 

Tench  [Fr.  tench,},  the  English  name  of  the  Tiura  rnf- 
rfai'iK,  a  fish  belonging  to  the  family  Cyprinid;e,  abundant 
in  European  streams  and  lakes,  and  the  only  member  of 
its  genus.  It  has  a  compressed,  fusiform  shape,  the  trunk 
covered  with  small  scales,  the  lateral  line  little  deeurved, 
the  head  conic  in  profile,  the  mouth  small,  and  with  a  small 
barbel  at  each  corner,  the  dorsal  above  tin-  pectorals,  and 
short,  the  anal  also  short,  and  the  caudal  little  emarginate  I  ; 
the  pharyngeal  teeth  are  compressed,  club  shaped,  and  in 
one  row,  generally  five  on  tho  left  ami  four  on  the  right 
side;  the  rays  are  D.  11.  A.  10,  P.  17.  V.  10;  the  color  is 
generally  dark  greenish-olive  above  and  on  the  sides,  lighter 
below;  the  fins  dark-brownish.  It  occasionally  attains  a 
length  of  nearly  three  feet  and  a  weight  of  twelve  pounds, 
but  does  not  often  weigh  more  than  three  pound-;.  Il  pre 
ferfi  rather  deep  and  weedy,  and  apparently  even  foul  water; 
It  is  very  tenacious  of  life.  The  female  spawns  in  the  Bpring 
"when  wheat  is  in  blossom."  The  fish  is  popularly  sup- 
posed to  pOSSeaS    healing    properties.        It  is  by  Some  rather 

esteemed  as  a  table- fish.  TbbodoRB  Gil  L. 

TVncin',de  (Cladding  Ai.kx.vnprink  Ookriw),  Mar- 
quise, b.  at  Grenoble,  France,  in  1681  :  was  o polled  by 

her  parents  to  enter  a  nunnery  in  her  native  city,  much 
against  her  own  will,  and  was  subsequently  removed  to 
another  monastery  near  Lyons  of  a  less  rigorous  discipline, 

but  fled  in  1714  to  Paris,  and  was  released  from  her  VOWfi  bj 
the  ['ope  through  the  influence  of  her  powerful  friends,  espe- 
cially through  that  of  Fontenelle.      She  was  the  mistress  of 

D'Argenson,  Bolingbroke,  .Marshal  Cxelles,  the  duke  of  Or- 
leans, Cardinal  Ihibuis,  Law  I  by  whose  aid  she  made  a  cmi- 

Biderable  fortune),  Destouohes-Canon  i  who  is  said  to  be  the 
father  of  D'  Uembert,  the  most  celebrated  of  her  ohildren), 

and   many  others.      In   1726  she   was  for  a   short    time 

fined  in  the  Bastile  on  oocounl  of  D  duel  in  which  one  of 

her  loverfl    bad  been   killed.       But  at  the  same  time  she   I 

one  of  the  stars  of  Parisian  society,  and  is  said  <"  have 
exercised  considerable  influence  on  its  tone.     Her  salon  was 
frequented  bj  the  most  celebrated  litte>ateui  -.    i 
-eit  was  an  authoress  of  repute;  Bhe  wrote    '•■ 
Oomti    d\  Commingea,  l.<  \/,\,,    dt   Gal 
i'Antoitr,  Aneedolee  d«  la  <'-■>>>■■  el  du  '  ''•< 

Roi  d'AngUttrr*.     I>.   at    Paris   Deo,    1,    1749-     "'■' 
D'Alembert,  was  rescued  from  the  foundling  hospital  and 
educated  by  his  lathe,-.    Her  works  have  been  i  lited  in  ."» 
vols,  i  1826)  by  .lay  and  Etiennej  thej  wei  pub- 

lished with  those  of  Madame  Lb  Payette. 

Ten'der  [Lat  tenders,  to  •■  stretch  "  or  "extend  "].  in 
law,  i^  an  offer  to  deli  ■  ■   tti     oi  i  h  ittala  due  la 
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pursuance  of  some  contract  or  obligation,  in  Buch  form  and 
manner  that  tf  accepted  by  the  creditor  the  transfer  will 
thereby  be  complete  and  the  liability  will  be  discharged. 
It  ,,,,'v  be  made  by  the  debtor  or  his  agent,  and  to  the 
creditor  or  to  a  person  authorized  to  receive  payment  for 
him.  In  order  tnat  a  tender  of  money  may  be  available, 
it  must  be  of  Buch  coin  or  other  circulating  medium  as  the 
law  has  made  a  "legal  tinder*'  in  payment  of  debts,  or 
i  he  creditor  may  refuse  to  accept  it ;  but  if  he  does  not 
put  his  refusal  upon  that  ground  at  the  time,  he  cannot 
afterward  raise  the  objection.     The  full  amount  due  must 

I ffered,  and  some  cases  hold  that  if  more  than  that  sum 

is  tendered  there  must  be  no  intention  of  demanding  a  re- 
turn of  the  surplus.  The  offer  must  also  bo  absolute,  ami 
without  any  condition  annexed  to  its  acceptance.  A  nine 
ability,  readiness,  willingness,  or  verbal  proposal  to  pay  is 
not  sufficient;  as  the  word  itself  indicates,  the  offer  must 
be  accompanied  by  an  actual  production  of  the  money  in 
the  presence  of  the  creditor,  so  that  the  power  and  wish  to 
deliver  it  may  be  openly  shown,  unless  the  peremptory  na- 
ture of  his  refusal  or  other  conduct  on  his  part  amount  to 
a  waiver  of  this  condition.  Tf  any  specific  place  of  pay- 
ment has  been  agreed  upon,  the  tender  must  be  made  there; 
but  if  no  such  place  has  been  designated,  it  may  be  made 
wherever  tin-  creditor  is  found.  A  valid  tender  of  money 
docs  not  discharge  the  debt;  it  simply  cuts  off  all  interest 
from  that  date  and  all  costs  of  suit;  and  even  to  produce 
this  effect  it  must  at  all  times  be  kept  good — that  is,  tho 
debtor  must  be  ready  and  willing  to  pay  whenever  a  de- 
mand is  subsequently  made  upon  him.  Although  a  tender 
does  not  discharge  the  debt,  it  may  operate  to  destroy  a 
Hen — for  example  of  a  mortgage — held  by  the  creditor  as 
security  for  the  payment.  John  Norton  Pomeroy. 

Tendon,  in  anatomy,  the  name  of  a  white  fibrous  tis- 
sue connecting  the  end  of  a  muscle  with  the  bone  which  it 
is  intended  to  move.  It  has  sometimes  the  form  of  a  cylin- 
drical cord,  sometimes  of  a  broad  ribbon,  and  in  a  few 
cases  of  a  wide,  thin  sheet,  but  it  is  always  inextcnsible 
and  inelastic,  and  transfers  at  once  the  motion  imparted 
by  the  contraction  of  the  muscle  to  the  bone  into  which  it  ! 
is  inserted. 

Tendon,  Achilles'.     See  Achilles'  Tendon. 

Ten'drac,  the  French  name  conferred  on  tho  genus 
Ericulus,  a  member  of  the  family  Centelida?.  It  is  closely 
related  to  the  TANREC  (which  see),  but  the  teeth  are  larger. 
especially  those  of  the  lower  jaw,  and  the  premolars  follow 
closely  after  the  canines;  there  are  four  (2  X  2)  incisors  in 
the  lower  as  well  as  upper  jaw.  It  is  about  a  third  smaller 
than  the  hedgehog  of  Europe,  which  it  considerably  re- 
sembles in  general  appearance.  It  is  peculiar  to  tho  island 
of  Madagascar.  Thkooore  Gill. 

Tene'brio  [Lat.  tenebrte,  " darkness"],  (  Tenebrio  moU- 
tor),  a  coleopterous  insect  allied  to  the  /flaps,  of  a  dark- 
brown  color,  smooth,  about  half  an  inch  long,  with  wings 
and  wing-covers,  short  antenna  and  stout  legs  ;  is  common 
in  granaries,  mills,  and  other  places  where  meal  or  flour  is 
kept,  and  is  most  active  during  night.  Its  larva,  about  an 
inch  long,  thin,  smooth,  of  an  ochrcous  crdor  with  rusty 
bands,  with  six  small  feet  and  two  short  antenna;,  is  the  so- 
called  meal-worm,  which  often  does  considerable  injury. 

Ten'edos,  a  small  island  in  the  ^Egean  Sea,  17  miles 
S.  of  the  entrance  of  the  Strait  of  the  Dardanelles,  belong- 
ing to  Turkey,  and  has  a  pop.  of  about  7000,  partly  Greeks 
and  partly  Turks.     It  is  celebrated  for  its  exquisite  wine. 

Ten'ement  [Lat.  tenemenhim,  from  tcnere,  to  "hold"]. 
In  the  common  law  this  word  denotes  anything  of  a  per- 
manent nature — that  is,  not  a  movable  or  chattel — which 
may  be  holden  from  a  superior  lord  or  of  which  tenure 
may  be  predicated.  An  ancient  phrase  of  the  English  law 
describes  real  property  as  consisting  in  "  lands,  tenements, 
and  hereditaments."  "Tenement"  is  a  word  of  broader 
meaning  than  "land,"  for  it  applies  to  a  large  class  of 
incorporeal  rights  which  arc  regarded  by  the  law  as  a  kind 
of  property  that  may  be  holden,  as  well  as  to  corporeal 
things.  It  includes  not  only  land,  and  the  buildings  and 
other  fixtures  forming  a  part  thereof,  but  also  rights  issu- 
ing out  of  or  connected  with  land,  such  as  rents,  commons, 
easements  or  servitudes,  profits  d  prendre,  and  the  like. 
The  term  had  its  origin  in  the  system  of  feudal  tenures, 
by  virtue  of  which  all  land-;  were  held  from  superior  lords 
in  consideration  of  some  feudal  service,  either  military  or 
having  a  pecuniary  value.  The  person  thus  holding  an 
estate  was  therefore  termed  a  "tenant,"  and  tho  property 
held,  whether  it  was  land  or  a  rent  in  fee  or  for  life  issuing 
out  of  land,  or  an  easement  annexed  to  the  land,  was  called 
a  "tenement,"  a  holding  or  thing  held.  If  the  estate  in 
fee  or  for  life  was  thus  held  by  a  "  free-man,"  in  contradis- 
tinction to  a  vilain  or  serf,  it  was  anciently  denominated 
a  "frank  tenement,"  and  the  English  equivalent  "free- 
hold" came  to  be  the  generic  name  given  to  these  higher 


grades  of  ownership — estates  in  fee  or  for  life — in  order  to 
distinguish  them  from  the  lower  grades,  or  estates  for  years. 
In  modern  and  popular  nomenclature  the  Wor3  "  tenement" 
is  often  used  in  wills,  deeds,  and  other  instruments  to  des- 
ignate any  building  for  habitation  or  occupation,  such  as 
a  duelling-house  or  messuage,  simp,  warehouse,  and  the 
like.  This  use  of  the  term  probably  arose  from  the  fact 
that  in  England  such  buildings  are  generally  occupied  by 
tenants  or  lessees,  rather  than  by  their  owners  in  fee.  (The 
reader  may  further  consult  the  articles  on  the  Feudal 
System  and  on  the  various  kinds  and  incidents  of  real 
property.)  John  Norton  Pomeuoy. 

Tenera'ni  (Pietro),  b.  at  Torano,  near  Carrara,  Nov. 
II,  1781) ;  was  a  pupil  in  sculpture  of  Canova,  and  also  of 
Thorwaldsen.  His  principal  works  are — a  Psyche  with  the 
Vase  of  Pandora,  a  group  of  Venus  ",,,{  Psyche,  a  Venus 
reclining,  with  Cupid  drawing  a  Thorn  from  her  Foot,  a  Pip- 
ing  Faun,  a  Crucifix,  a  statue  of  Bolivar  for  Colombia,  a 
bas-relief  representing  the  D< position  from  the  Cross,  the 
Angel  of  the  Last  Judgment,  a  statue  of  great  power;  busts 
of  Thorwaldsen,  of  Pius  IX.,  etc.,  and  many  other  works 
for  churches  and  cemeteries.     D.  at,  Rome  Dec.  14,  1S69. 

Teneriffe',  the  largest  of  tho  Canary  Islands  (see 
Canaries),  comprises  an  area  of  about  900  sq.  m.,  with 
about  90,000  inhabitants.  The  coasts  are  rocky  and  wild, 
and  afford  only  one  good  harbor,  that  of  Santa  Cruz  dc  San- 
tiago. The  interior  is  mountainous,  and  in  tho  centre  the 
ground  rises  in  the  mighty  volcano  of  Pico  de  Teyde  to  a 
height  of  12,182  feet.  The  upper  half  of  this  peak  is  rug- 
ged and  barren,  covered  with  pumice-stono  and  lava  blocks, 
always  emitting  sulphurous  vapors  through  its  crevices, 
and  generally  enveloped  with  a  girdle  of  clouds,  through 
which  its  top  pierces  like  a  spear.  The  middle  region  is 
clad  with  beautiful  forests  of  chestnut  and  oak,  and  the 
foot,  as  well  as  the  hills  and  valleys  around  it,  is  covered 
with  vineyards,  olive  and  almond  groves,  wheatfields,  and 
orchards  in  which  oranges  and  figs  ripen  to  perfection. 
Principal  town,  Santa  Cruz  de  Santiago. 

Teneritfe  Wine,  a  white  wine  from  the  Canaries,  bears 
a  close  resemblance  to  madeira.  It  is  somewhat  acid,  and 
has  when  good  a  nutty  and  aromatic  bouquet.  Its  percent- 
age, by  measure,  of  alcohol  varies  from  10.61  to  19.79,  and 
it  is  somewhat  stronger  than  the  average  sherry. 

Tenhas'seil,  p. -v.  and  tp.,  Martin  co.,  Minn.    P.314. 

Teniers'  (David),  called  the  Elder,  b.  at  Antwerp  in 
1582;  studied  painting;  visited  Rome:  settled  in  his  na- 
tive city,  and  d.  there  in  1049.  lie  painted  genre  pieces, 
mostly  scenes  of  the  every-day  life  of  the  lower  classes  of 
the  Flemish  population,  picnics,  fairs,  alehouse  scenes, 
charlatans,  etc.,  and  acquired  a  great  reputation,  but  was, 
nevertheless,  entirely  outshone  by  his  son,  David  Teniers, 
called  the  YOUNGER,  who  was  born  at  Antwerp  in  1010; 
educated  partly  in  his  father's  studio,  partly  in  that  of 
Rubens,  and  appointed  court-painter  to  the  archduke  Leo- 
pold William  of  Austria,  governor  of  the  Flemish  prov- 
inces, and  afterward  superintendent  and  director  of  his 
picture-gallery.  He  painted  both  biblical  and  historical 
subjects  and  landscapes,  but  his  masterpieces  arc  genre 
pictures.  He  resided  first  in  Brussels,  afterward  at  Lerck, 
where  he  built  a  splendid  mansion.  Dry  Toren,  and  where 
he  d.  Feb.  1 1,  1685.  He  was  a  rapid  worker,  and  produced 
more  than  1000  pictures,  but  his  fame  was  so  great  that  he 
could  hardly  satisfy  the  demand  and  fill  the  incoming  or- 
ders. Philip  IV.  of  Spain  had  a  separate  gallery  arranged 
in  his  palace  for  Tcnicrs's  pictures.  Excellent  specimens 
of  his  art  are  also  in  Vienna  and  at  the  Louvre,  although 
Louis  XIV.  felt  very  little  sympathy  for  him,  and  ordered 
his  pictures  to  be  removed  out  of  his  way. 

Ten  Mile,  p.-v.  and  tp.,  Macon  co.,  Mo.     P.  151S. 

Ten  Mile,  tp.,  Harrison  co.,  West  Va.     P.  1730. 

Ten  Mile  River,  tp.,  Mendocino  co.,  Cal.     P.  SO. 

Ten'nant  (Smithson),  M.  P.,  F.  R.  S.,  b.  at  Selby, 
Yorkshire,  England,  Nov.  MO,  1701;  was  distinguished  in 
childhood  for  his  fondness  for  chemistry  and  physics  ;  stud- 
ied medicine  at  Edinburgh  under  Dr.  Black  1781-S2;  was 
a  resident  member  of  Christ's  College,  Cambridge,  1782-86, 
and  of  Emanuel  College  17S6-S9;  travelled  in  Denmark 
and  Sweden  1784,  visiting  the  mines  and  becoming  ac- 
quainted with  the  celebrated  chemist  Schcele,  whose  recent 
discoveries  he  much  admired;  resided  for  some  time  in 
Paris  and  the  Netherlands  engaged  in  chemical  studies; 
became  a  member  of  the  Royal  Society  1785.  and  resided  in 
London  from  1789  until  1813,  when  he  was  elected  professor 
of  chemistry  at  Cambridge.  D.  by  a  fall  from  his  horse  at 
Boulogne  Feb.  22,  1815.  Author  of  eight  papers  on  chem- 
istry and  mineralogy  in  the  Philosophical  Transactions; 
was  the  discoverer  of  the  purely  carbonic  character  of  the 
diamond,  of  the  identity  of  emery  and  corundum,  and  of 
the  minerals  osmium  and  indium. 
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Tennant  (William),  LL.D.,  b.  nt  Easter  Anstruthcr, 
Fifcjhire,  Scotland,  .May  15,  1784;  became  a  cripple  in 
ohildhoo  I ;  studied  at  the  University  of  St.  Andrew's 
1799-1801;  was  for  some  years  clerk  to  his  brother,  a  corn- 
factor  at  Glasgow,  and  afterward  in  his  native  town;  pub- 
lished The  Anster  Concert  (1811),  a  poem  in  the  Scottish 
dialect,  and  Anster  Fair,  <<  Poem  in  Six  '''inn,.  (1812), 
in  ottava  rima,  both  descriptive  of  rural  Scottish  life, 
which  gradually  acquired  popularity;  was  parish  sohool 
master  of  Dunins  1812-16,  and  at  Lasswade  1816-19;  ao 
quired  the  Arabic,  Syriac,  and  Persian  languages;  taught 
Oriental  and  classical  languages  in  the  academy  of  Dollar, 
Clackmannanshire,  1819-34;  became  in  L834  professor  of 
Oriental  languages  in  St.  Mary's  College,  St.  Andrew's, 
anil  subsequently  was  also  professor  of  Hebrew  in  Edin- 
burgh College.  *D.  near  Dollar  Feb.  la.  1848.  Author  of 
several  later  poems  and  dramas  whieh  were  not  .-iicrr-.-i'nl, 
of  a  Syriac  and  Chaldee  Grammar  (1840),  a  Lift  of  Allan 
Ramsay  (1808),  and  of  numerous  contributions  to  period- 
icals, including  some  translations  from  Oriental  poets. 

Ten'iiemann  (Wilhelm  Qottlikb),  b.  at  Brcmbach, 
near  Erfurt,  Prussian  Saxony,  Dec.  7,  1761 ;  studied  theol- 
ogy, afterward  philosophy,  at  Erfurt  and  Jena,  and  was  ap- 
pointed professor  of  philosophy  in  1798  at  Jena,  and  in  1804 
at  Marburg,  where  bed.  Sept.  30, 1819.  His  principal  work 
is  his  Geschichte  der  Philosophic  (11  vols.,  1798-1819).  Of 
this  work  he  gave  in  1  SI 2  an  abridgment,  Grundriss  der 
Geachichte  der  Philosophic,  which  has  been  often  repub- 
lished, and  translated  into  English  by  Arthur  Johnson 
(Oxford,  18321,  Among  bis  other  works  is  a  System  der 
Platonischen  Philosophic  {4  vols.,  1792-94). 

Ten'nent  (Gilbert),  b.  in  county  Armagh.  Ireland, 
Feb.  5,  1703;  came  to  Philadelphia  in  L718  with  his  father, 
a  Presbyterian  minister,  whom  lie  aided  in  the  manage- 
ment of  an  academy  ;  studied  medicine  and  theology  ;  was 
ordained  pastor  of  a  church  at  New  Brunswick,  N.  J.,  1726, 
where  he  remained  until  L743 ;  travelled  in  New  England 
174H-41,  preaching  with  great  success  as  a  coadjutor  of 
Whitefleld  in  his  revival  labors;  founded  at  Philadelphia 
in  L743  a  Presbyterian  church  composed  of  followers  of 
Whitefleld;  visited  various  parts  of  the  colonies  as  a  re- 
vivalist: published  an  account  of  the  revival  of  1744,  sev- 
eral volumes  of  sermons,  and  many  single  addresses,  and 
visited  England  1753  to  solicit  contributions  for  Princeton 
College.     1).  at  Philadelphia  July  23,  1764. 

Tennent  (Sir  James  Emerson).  Baiet.,  LL.D.,  b.  in 
Belfast,  Ireland,  Apr.  7.  1794,  son  of  William  Emerson,  a 
wealthy  merchant :  was  educated  at  Trinity  College,  Dublin  ; 
travelled  after  graduation  (1824-25)  through  Europe  and 
the  Levant,  also  in  Greece,  where  he  met  Lord  Byron  and 
became  an  enthusiast  for  Grecian  independence;  published 
A  Picture  of  Greece  in  1885  1 1826),  Letters  from  the  Mgeaii 
or  Grecian  Islands  ('1  vols.,  1829),  and  :i  History  of  Modern 

Grrrre  (2  vols.,  18.10)  ;  was  called  to  the  bar  ls;Jl.  but 
never  practised  j  married  (June,  L831)  the  only  daughter 
and  heiress  of  William  Tennent,  a  wealthy  banker  of  Bel- 
fast, whose  name  and  arms  be  assumed  by  royal  license  in 
the  following  year;  was  chosen  for  Belfast  as  a  Whig  to 
the  lirst  Reformed  Parliament  L832,  and  several  times  sub- 
sequently ;    withdrew  from  the   Whigs,   .along    with   Lord 

Stanley  and  Sir  James  Craliaiu.  in  what  w  a  9  called  the 
'■I'.'iby  dilly:"  was  snbsc|ucntly  an  efficient  supporter 
of  Sir  Robert  Peel  ;  was  secretary  t'  the  Indian  board 
L841-45  ;  published  a  work  on  Belgium  (2  vols.,  1841)  and 
a  Treatise  on  '  opyright  of  Designs  for  Printed  Fabrics 
(1841) ;  prooured  the  passage  of  an  a  ti  c  I  tblishing  copy- 
right in  designs  1843;  was  knightel  an  1  appointed  oivil 
secretary  to  the  colonial  go\  em  men  t  of  Ceylon  July,  1845; 
tilled  thai  post  until  Dee.,  1850 j  was  ohosen  to  Parliament 

for  Lisbni'li  1  *."»  I  ;  was  secretary  to  the  po  n   Ian  board  under 

the  Conservative  administration  of  1852 j  was  subsequently 

( IS.VJ-I',7  )  one  of  the  joint  ■■<■  Tela  i  ies  to  t  In  board  Of  trade, 
and  retire  I  from  office  wiih  d  baroneto)  Pob.  5,  1867.  0. 
at  London  Mar.  8,  L869.  Author  of  Christianity  in  Ceylon 
(1850),  Wive,  its  Use  and  Taxation  |  1855),  The  Story  of  tin 
Gun*  (1864),  and  The  Wild  Elephant  (1867),  besides  bis 
chief  work.  Ceylon,  an  Account  of  the  Island,  Physical, 
Historical,  and  Topographical,  el  i       h    rol        1859).       He 

also   contributed   largely   to   Notes  and  Q i  and   Lund 

and  Water  /  wrote  the  artioli     "Tai   hi   h,"  "Trinoomnlio," 
and  "Wine-making"  in  the  8th  od,  ot  the  / 
Srtramiioa,  and  republishe  I  a  portion  of  Ins  larger  wo  k, 
with  additions,  under  the  titb  '''■    Vatnral  His 

Cory  of  Ceylon  (1861),  with  Illustrations  from  original 
d  ro  h  Ings. 

Tennent  [Wili  iaw),  D.  D.,  brothei  ol  Gilbert,  b,  in 
oounty  Antrim,  Inland,  Jan.  3,  1705;  oame  to  Imerioa 
with  his  family  1718;  Btudied  theology  under  his  brother 
at  N"\v  Brunswick;  had  n  remai  (cable  catalepsj  or  trance 
which  oontinued  tan     da^     during  whloh  he  had  ever} 


appearance  of  being  dead,  and  so  completely  lost  all  mem- 
ory of  his  past  life  that  he  had  to  be  taught  to  read  anew  ; 
recovered  his  memory  by  a  sudden  shock  in  the  head,  and 

related  extraordinary   visions  of   heaven  a-  -•■»  n  during  the 

state  of  trance,  and  of  being  sent  back  to  earth  by  a  hea- 
venly messenger;  was  orda ine  I  pa.- tor  of  the  Presbyterian 
church  at  Freehold.  X.  J..  Oct.  25,  1733,  us  successor  to  his 
brother  John,  and  filled  that  post  forty-four  years  until  his 
death.  Mar.  8,  1777.  He  published  a  lev.  occasional  ser- 
mon-;, some  of  which  were  included  in  a  volume  entitled 
S>  nnons  and  Essays  by  the  Tt  nm  nts  and  tht  ir  '  'ontemporaries 
I  1855),  A  Life  of  Rev.  William  Tennent,  with  an  Account 
of  his  being  Three  Days  in  a  Tranct  I  Niu  fork,  I847)j 
v...  prepared  h\  Jud^e  Plus  Boudinot.  Some  "state- 
ments "  of  his  on  the  subject  of  the  famous  trance  maj  be 
found  in  Prince's  Christian  History.  (See  Sprague's  Annals, 
vol.  iii.,  and  Storrs's  Constitution  of  the  Human  Soul,  L857.) 

Ten'nentS,  tp..  Franklin  Via.     P.  C8. 

Tennessee'^  '""'  of  the  central  States  of  the  Union, 
lying  mo.-tly  in  the  lower  Mississippi  Valley,  between  the 
parallels  of  ">.">"  and  'MY  MM'  N.  hit.,  and  between  the  me- 
ridians, of  81°  37'  and  90°  28'  W.  Ion.  from  Greenwich.  1 1 
is  bounded  on  the  N.  by  Kentucky  and  Virginia,  on  the 
S.  E.  bj  North  Carolina,  on  the  S.  bj  Georgia,  Alabama, 
and  .Mississippi,  and  on  the  w.  by  the  Mississippi  River, 


The  Seal  of  Tennessee. 

which  separates  it  from  Arkansas  and  Missouri.  Its  great- 
est length  from  E.  to  W.  is  432  miles,  and  it-  extrome 
width  109  miles.  The  State  i-  rhomboidal  in  shape.  The 
area  is  stated  in  the  ninth  census  report  as  15,600  sq,  m., 
or  29,184,000  acres,  but  Col.  J.  B.  Killebrew,  the  secretary 
of  the  Tennessee  Bureau  of  agriculture,  and  author  of  the 

/,'.  BOUrCl  S  Of    Tt  int.**,  ,    I  \asb\  [lie,    187  1  '.  gives  the  area   as 

onh    11*. mum"  s«|.  in.,  or  26,880,000  acres. 

Face  of  the  Country  and  Topogra    ■         Thi    Stat    com 
prises  eight  great   natural  division         i      rhe  mountain- 
ridges  of  the  Appalachian  chain,  forming  the  eastern  bor- 
der of  the  Stale.     This  portion  of  the  Appalachian  chain 
is  called  the  Onako  .Mountain-.     Its  average  elevation  ia 

5000  feet   above  llir   t:..   and    i(-    area   about   2000   SO.   III.     Its 

climate  ia  similar  to  that  of  the  i  'at -kill  region  in  New  York. 
The  valleys  among  the  mountain    an  arable,  but  the  n 
generally    is  barren,  and  of  little  agricultural  value, 
Adjoining  this  on  the  "W.,  and  lying  between  the  \  n 
and  the  Cumberland  Table  land,  is  the  vallej  of  Past  Ten- 
nessee,     This    valley,    bordered    bj    much    higher   lands. 
stretches  from  N.  V..  to  S.  W.  in  a  succession  of  ridges  and 

minor  valleys,  its  a\  orage  elevation  betnjj  .i; I  100 I 

above  the  sea.  and  il    area  S  !0fl  sq.  m.      \  large  proportion 
nf  it  is  arable  and  fertile,      3)  N*ext  e  ime:  the  Cumberland 
Table  land,  a  ro  tkj   plateau  2000  feel  above  the    i 
eastern  face  a  gray,  abrupt,  cliff-lined  rampart,  rising  al 
mo  i    perpendicularly    from   the   vallej  ;   1U    western    I  u  i 
jagged   and    broken,  less   abrupt,  and   having  nun  i 
finger  like  spur.-  penetrating  and  separating  the  i 
h    a  '  ■         100    'j.  in.     '  1 1   From  tho  western  cd   i   ol   Ihi* 
I  I  ml  Table  land,the  Highlands,  Rim  Ian  I         Ter- 

race-lands extend  to  the  Tennessee  River.     The;    :  ivo  an 

i olei  -in f  about  1000  feet  aboi  i    tin  This 

is  a  region  oal       i  [cultural  importance.     '  ■  ■ 

h,  the  i  i  nl  re  of  these  Highlm 
jreal  I  entral  Bn  in,  elliptical  and  res< 
drain*  t  lake,     rfai    bn   in  b  i    an  n 
fool  below  the  Highland  a,  and  an  ■• 
11  i    fertile  and  highly  productive      i  if  the 

Kim   land-  and  of  the  ha-in   if   1 086  on   the    V    VV.   Bide   than 

on  any  other.     (6  i  Beyond  tbi    m  ■  Igo  ol  0»«  " 

bind-.'  and  pern  ti  iti  I  '■■ 

narrow  \V.  \  alb\  ofthc  '        i       I  ■  ttnt 

, .,,,       j  (M    i  :1:i,  j  i,  ,  aadth  »i  10  or  IL'  mile.", 


TENNESSEE. 


and  extends  across  the  State.     Its  area  is  1200  sq.  m.,  and  [  as  "blue-grass"  lands.     The  Upper  Silurian  is  represented 
its  elevation  about  •■  e  the  sea.    It  is  fertile,  but  ;  by  two  groups:  the  Niagara,  divided  into  four  sub-groups 

in  some  places  marshy,  with  cypress  swamps.  (7)  The  |  — viz.  the  Clinch  Mountain  sandstone,  found  mainly  on 
plateau  oi  3]  1  of  West  Tennessee,  a  broad,  rolling  plain  narrow  ridges  of  the  East  Tennessee  Valley;  the  White 
bout   M   miles  wide,  and  sloping  toward  the  Mississippi  1  Mountain  sandstone;  the  dyestone  group,  containing  sev- 

--  and  the  Niagara  lima 


River,  terminating   a  short  distance  E.  of  the  river  in 
long,  steep  bluff.     This  plateau  is  furrowed  with  river- val- 
],\  s.     The  soil  is  light,  porous,  Bilioious,  and  for  the  most 
part   abundantly  fertile.     The  area  is  about   B850  sq.  m.. 

and  tin-  elewitiim  averages  .~>U0  feet.  (  V.  The  bottoms  of 
the  Mississippi,  forming  aflat  alluvial  plain,  with  frequent 
and  morasses,  often  overflowed,  and  having  an  aver- 
age elevation  of  295  feet  above  the  Gulf.  The  soil  is  of 
erant  fertility,  and  the  vegetation  tropical  in  its  rank 
luxuriance.     Its  area  is  about  900  sq.  m. 

For  civil  purposes,  the  State  is  divided  into  East  Ten- 
nessee, extending  from  the  eastern  boundary  to  the  middle 
of  the  Cumberland  Table-land  :  Middle  Tennessee,  from  the 
dividing-line  on  the  Cumberland  Table  land  to  the  lower 
Tennessee  River:  and  West  Tennessee,  from  the  Tennes- 
see River  to  the  Mississippi.  Though  there  are  hills  and 
bluffs  in  Middle  Tennessee,  yet  East  Tennessee  is  the  only 
portion  of  the  State  which  can  be  called  mountainous.  The 
Unaka  Mountains  have  many  elevated  summits,  of  which 
the  must  noteworthy  arc  Roan  Mountain  in  Carter  co.  (6306 
feet  high),  in  the  Stone  Mountain  Range:  Buffalo  Moun- 
tain and  Rich  Mountain,  both  about  5550  feet,  peaks  of 
the  Bald  Mountains  in  Washington  eo.  ;  the  Big  Butte 
Range  and  Paint  Mountain,  both  in  Greene  eo.,  and  termi- 
nating on  French  Broad  River,  have  summits  of  about  the 
same  height  as  those  of  Washington  co.  The  Great  Smoky 
Mountain,  in  Cocke  co.,  is  one  of  the  highest  in  the  State, 
and  the  Chilhowee.  in  the  same  county,  has  elevated  peaks. 
Frog  Mountain,  in  Polk  eo.,  and  Starr  Mountain,  forming 
the  outlying  ridge  in  MeMinn  and  Polk  cos.,  have  also  lofty 
summits.  The  highest  portions  of  these  mountains,  usually 
destitute  of  trees,  and  hence  called  "  Balds,"  have  usually 
a  thin  soil,  but  furnish  excellent  pasturage.  There  are  a 
few  considerable  elevations  in  the  East  Tennessee  Valley, 
such  as  Powell  Mountain,  in  Hancock  and  Claiborne  cos., 
the  Bay?  Mountain  Group  in  Hawkins  and  Greene  cos., 
and  Clinch  Mountain,  in  Hawkins  and  Grainger  cos.  The 
almost  perpendicular  escarpment  of  the  eastern  face  of  the 
Cumberland  Plateau  gives  the  impression  of  a  lofty  moun- 
tain-chain. It  is  really  only  about  1000  feet  above  the 
valley,  and  perhaps  2000  above  the  sea. 

Rivers. — The  State  is  well  watered.  The  Mississippi 
washes  its  western  border,  and  often  overflows  its  alluvial 
lands;  and  its  affluents  within  the  State,  the  Big  Hatehie, 
N.  and  S.  Forked  Deer,  and  Obion  rivers,  are  large  streams, 
navigable  for  a  considerable  distance.  Loosahatchie  and 
Wolf  rivers  are  smaller  streams,  discharging  into  the  Mis- 
sissippi. But  the  principal  rivers  are  the  Tennessee  and 
tin-  Cumberland,  which,  together  with  their  affluents,  drain 
more  than  three-fourths  of  the  State.  The  tributaries  of 
the  Tennessee  River  on  the  N.  shore  are  the  Clinch,  Se- 
quatchie, Paint  Rock,  Flint,  Elk,  and  Duck  rivers,  and 
Shoal  and  other  creeks;  on  the  S.  shore,  the  Watauga, 
French  Broad,  Little  Tennessee,  Hiawas6ee,  and  Big  Sandy. 
Most  of  these  are  navigable  for  considerable  distances.  The 
principal  tributaries  of  the  Cumberland  River  in  the  State 
are  Caney  Fork  and  Stone  rivers.  Reelfoot  Lake  is  rather 
an  expansion  of  a  stream  in  the  bottom-lands  than  a  lake. 
There  are  several  islands  in  the  Mississippi  opposite  the 
State,  and  several  in  Tennessee  River. 

Geology. — The  geology  of  Tennessee  represents  almost 
every  system  from  the  me tam orphio  rocks  and  the  Lower 
Silurian  to  the  most  recent  alluvial  deposits  of  the  Missis- 
sippi river-bottoms.  Beginning  with  the  extreme  eastern 
border  of  the  State,  we  have  the  metamorphic  rocks  of  the 
Appalachian  chain,  occupying  in  Tennessee  only  small  por- 
tions of  Johnson,  Carter,  Washington,  Cocke,  Roe,  and  Polk 
cos.  They  arc  mostly  gneiss,  talcose  slate,  and  mica  slate, 
and  furnish  good  grazing-grounds  and  orchard-lands.  In 
the  Lower  Silurian  proper,  which  has  an  enormous  devel- 
opment in  the  State,  the  Potsdam,  the  Quebec,  and  the  Tren- 
ton arc  represented:   the  first  by  the  Ocoee  group,  having 


eral  layers  of  fossiliferous  iron  ore; 

stone  proper.  In  close  proximity  to  this  is  the  limestone 
of  the  Lower  Helderberg  group.  The  last  two  formations 
are  confined  almost  entirely  to  the  western  valley.  The 
only  representative  of  the  Devonian  system  is  a  black 
shale,  attributed  to  the  Helderberg  period,  found  in  a  few 
long  narrow  valleys  in  East  Tennessee.  This  shale  is 
bituminous,  and  contains  pyrites  and  enough  hydrocarbon 
to  make  it  burn  with  flame  fur  a  time.  It  yields  a  consid- 
erable quantity  of  viscid  petroleum  oil.  We  find  the  Lower 
Carboniferous  period  represented  by  three  groups — the 
Barren  or  Protean  group,  constituting  the  barrens  of  the 
Rim-lands  or  Highlands,  much  of  it  in  forest,  and  having 
a  thin  but  arable  soil — good  grass  lands  :  the  coral  or  St. 
Louis  limestone;  the  "hickory  barrens"  of  the  Rim-lands, 
and  the  base  of  the  Cumberland  Table-land,  a  strong  and 
tolerably  productive  soil,  adapted  to  cereals  and  tobacco; 
and  the  mountain  limestone,  which  is  the  underlying  rock 
of  the  Cumberland  Table-land.  It  is  very  thick  in  the 
southern  part  of  the  State,  but  becomes  thinner  toward  the 
N.,  having  a  thickness  of  about  400  feet  at  the  Kentucky 
line.  The  soil  is  often  very  rich,  and  much  of  it  covered 
with  heavy  timber.  The  coal-measures  are  coextensive 
with  the  Cumberland  Table-land,  of  which  they  form  the 
superficial  covering,  varying  in  thickness  from  600  to  2000 
feet.  They  form  an  irregular  quadrilateral,  71  miles  wide 
at  the  northern  end  and  50  at  the  southern,  and  have  an 
area  of  5100  sq.  m.,  covering  portions  of  twenty-one  coun- 
ties. This  coal-field  is  a  part  of  the  great  Appalachian  coal- 
field extending  from  Western  Pennsylvania  and  Ohio  to 
Central  Alabama.  The  veins  of  coal  are  of  varying  thick- 
ness— in  some  places  from  4  to  9  feet,  in  others  from  1  to  4 
feet.  There  are  in  the  southern  part  of  the  coal-field  at 
least  twenty-one  distinct  strata  or  layers  of  coal,  but  not  a 
third  of  them  capable  of  profitable  working.  The  coal  is 
bituminous,  but  generally  contains  very  little  sulphur,  and 
is  admirably  adapted  for  smelting  and  other  purposes.  The 
supply  is  ample,  not  only  for  the  furnaces  and  manufac- 
tories of  that  region,  but  for  the  steamboats,  locomotives, 
and  family  use  of  that  and  the  adjacent  States  for  ages  to 
come.  Above  the  eoal-measures  come  the  Cretaceous,  Ter- 
tiary, and  Lower  Quaternary  systems,  almost  wholly  laid 
over,  superficially,  by  the  orange  sand  or  drift,  a  Quater- 
nary deposit.  The  Cretaceous  groups  are;  the  coffee  sand 
of  rotten  limestone  or  greensand,  with  numerous  fossil  oys- 
ter and  other  shells  ;  and  Ripley  limestone  and  sandstone, 
with  occasional  veins  of  greensand.  To  these  succeed  two 
groups  belonging  to  the  Tertiary  system — the  Flatwoods 
group,  sands  and  clays  of  later  formation,  and  the  La 
Grange  group,  mainly  sands  of  varied  colors,  with  occa- 
sional  beds  of  white  and  variegated  clays  and  beds  of  lig- 
nite. These  two  groups  have  a  thickness  of  about  700  feet, 
the  last  much  the  thickest.  The  orange  sand,  a  well-marked 
Quaternary  deposit  which  contains  also  beds  of  gravel,  not 
only  forms  the  superficial  layer  over  the  greater  part  of  the 
plateau  or  slope  of  that  part  of  West  Tennessee  and  the 
bluffs,  but  is  in  some  places  of  considerable  thickness.  The 
Cretaceous  groups  succeed  one  another  in  regular  order  W. 
of  the  western  valley  of  the  Tennessee,  the  coffee  sand,  rotten 
limestone,  and  Ripley  groups  occupying  Tennessee  Ridge, 
but  all  overlaid  by  a  thin  layer  of  this  orange  sand;  the 
Flatwoods  group  (similarly  overlaid)  occupying  an  adja- 
cent narrow  strip  extending  across  the  State;  while  the  La 
Grange  group,  also  overlaid  with  the  orange  sand,  extends 
from  the  Flatwoods  deposit  to  the  bluff  or  loess  of  the  Ter- 
race formation.  Nearly  all  these  lands.  Cretaceous,  Ter- 
tiary, and  Quaternary,  have  a  good  soil,  a  mellow  silicious 
loam,  and  yielding  excellent  crops.  A  portion  of  them  form 
the  best  tobaoeo-lands  in  the  State.  Along  the  Tennessee 
Ridge  the  surface  is  more  broken,  but  generally  fertile. 
The  bluff  or  loess,  now  reckoned  as  constituting  the  Terrace 
formation,  and  more  recent  in  its  origin  than  the  Quater- 


an  estimated  thickness  of  10,000  feet,  and  making  up  the      narv,  extends  in  a  belt  of  nearlv  20  miles  (average  width) 
greater  part  of  the  1  naka   Mountains,  and  the  Chilhowee      from  the   Plateau  slope  of   West  Tennessee  to   the  bluffs 


sandstones,  a  whitish  sand  tone,  having  a  thickness  of  about 

2000  feet.  The  rocks  of  this  period  include  conglomerates. 
5  hi  Istones,  clay-slates,  Bemi-talcose,  and  roofing  slates,  and 
dolomite,  with  vein-  of  gold-bearing  quarts.  The  second 
or  Quebec  period  is  represented  bj  the  Knox  formation, 
ridge  lands  and  valley-lands,  the  richest  and  best  of  East 
Tennessee,  and  suitable  for  all  Tennessee  crops  and  fruits. 
The  third  or  Trent«>n  period  has  the  Trenton  or  Lebanon 
group  proper  and  the  Cincinnati,  or  Hudson  River  group. 
It  is  characteristic  of  many  of  the  East  Tennessee  valleys 
but  has  its  largest  development  in  the  great  Central  Basin. 
The  lands  of  this  formation  are  very  fertile,  and  are  known 


P( 

overlooking  the  -Mississippi.  The  soil  is  light  ashen-yel- 
lowish or  buff  color,  contains  large  quantities  of  fossil  land 
and  water  shells,  and  is  generally  very  rich  and  fertile. 
It  has  a  thickness  ranging  from  a  few  feet  to  over  a  hun- 
dred. The  alluvium  is  widest  and  richest  in  the  bottom- 
lands of  the  Mississippi;  but  the  beds  of  the  immediate 
tributaries  of  that  river  in  the  State,  and  the  bottom-lands 
of  the  Tennessee  and  Cumberland,  are  also  alluvial.  The 
soil  has  a  great  depth,  and  is  marvellously  productive. 

Mineralogy. — We  have  already  given  some  account  of  the 
coal-fields  of  the  State.  Next  in  value  to  eoal.arothe  iron 
deposits.     There  are  four  distinct  iron  districts  in  Tennes- 


TENNESSEE. 


sec — viz.  fl)  The  eastern  iron  belt,  along  the  base  and  in 
front  of  the  Unaka  Mountains,  the  ore  being  mainly  li- 
monite,  or.  as  it  is  frequently  called,  brown  hematite,  and 
occurring  in  irregular  masses  in  banks  of  clay  or  sand. 
There  are  also  magnetic  ores,  and  at  one  or  two  points 
red  hematites.  (2)  The  dyestone  belt,  skirting  the  eastern 
base  of  the  Cumberland  Table-land,  and  extending  into  the 
East  Tennessee  Valley  and  along  Waldron'a  Ridge.  The 
ore  is  very  abundant  in  this  belt.  It  is  .stratified,  and  be- 
longs to  the  hematites.  It  yields  from  50  to  60  per  cent. 
of  pure  iron  in  the  furnace.  {'■>)  The  Cumberland  Table- 
land belt,  in  which  the  ores  arc  argilhu-f  ms,  occur  in  nodules 
and  layers,  and  yield  but  about  30  per  cent.  (  1)  The  west- 
ern iron  belt,  extending  through  the  Rim-lands  or  High- 
lands on  both  sides  of  the  central  basin.  The  ore  hero  is 
limonite.  and  occurs  in  immense  masses  in  banks,  and 
yields  from  40  to  55  percent.,  and  the  ore  delivered  to  the 
furnace  oosts  not  over  $2  per  ton.  The  facilities  for  sup- 
plying both  wood  and  coal  for  smelting,  limestone  for 
fluxes,  and  sandstone  for  hearths,  are  such  that  iron  can 
be  made  more  cheaply  in  Tennessee  than  anywhere  else 
in  the  world,  and  its  furnaces  are  increasing  largely. 
Copper  ores  are  found  in  great  quantities  in  Polk  co., 
varying  in  yield  from  2  to  26  per  cent.  Gold  is  found  in 
the  State,  but  not  in  paying  quantities.  There  is  lead  also 
at  several  points,  but  except  in  Union  co.  it  is  in  pockets, 
and  not  in  sufficient  quantity  to  defray  the  cost  of  expen- 
sive machinery  for  its  reduction.  Zinc  is  also  found  in 
Union  co.,  and  mines  have  been  worked  there.  The  zinc 
ores  are  smithsonite  and  calamine,  and  both  are  very  rich. 
The  other  principal  minerals  are  black  oxide  of  manganese, 
iron  pyrites,  sulphate  of  iron,  barvtes,  gypsum,  salt,  nitrate 
of  potassa,  petroleum,  lignite  (in  Western  Tennessee), 
alum,  sulphate  of  soda,  sulphate  of  copper,  a  great  variety 
of  mineral  waters.  There  arc  also  marble,  black,  gray, 
red.  and  variegated,  of  great  beauty  and  in  immense  quan- 
tities, in  East  and  West  Tennessee,  breccia  in  the  Little 
Tennessee  River;  roofing-slates  in  East  Tennessee,  mill- 
stone grit  in  Middle  Tennessee,  hydraulic  rocks  in  East. 
Middle,  and  West  Tennessee,  limestones,  sandstones,  and 
granite  for  building,  potter's  clay  and  fire-clay. 

Vegetation, — We  have  given  with  the  geology  a  descrip- 
tion of  the  soils  of  the  State,  but  it  remains  to  speak  of  the 
natural  vegetation.  Tennessee  had  13,268,789  acres  in 
timber  or  forest  lands  in  1870.  The  following  are  the 
most  abundant  of  the  forest  trees  of  the  State:  white,  blue, 
and  water  ash;  beech,  birch,  buckeye,  red  cedar,  chestnut. 


wild  cherry,  cottonwood,  cypress,  dogwood,  white,  slippery, 
and  witch  or  cork  elm  ;  the  balsam  and  black  fir ;  the  black 
gum  and  the  liquidamber  or  sweet  gum;  six  specie-  .,(' 
hickory,  all  very  abundant;  the  linden  or  basswood;  the 
black  or  yellow  locUB.  and  the  honey  locust ;  three  Bpi 
of  maple;  the  red  mulberry;  twelve  or  fifteen  species  of 
oak,  including  the  white  oak  in  great  abundance  and  of 
excellent  quality,  tin1  post,  clu-tnut.  black-,  BOftrlet,  and 
other  species;  the  yellow  and  white  pine;  the  blue,  white, 
and  yellow-  poplar  or  tulip  tree;   the  Bassafrae,  both  as  a 

sbrul'  and  a  forest  tree  ;  the  Byc&more  or  buttonWOOd  j  the 
tupclo;  the  black  walnut  and  white  walnut,  or  butternut  ; 
the  yellow-WOOd;  the  cucumber  tree;  the  laurel  or  bay: 
the  holly,  hop-bornlicaiii.  box  elder,  chinquapin,  crab- 
apple,  backberry,  a  great  number  of  Bpcciefi  of  willow,  flic 
persimmon,  etc.  Fruit  trees  and  small  fruitfl  arc  abun- 
dant and  of  the  besl  quality.  AppleS)  pears,  peaches, 
cherries,  plums,  apricots,  nectarines,  and,  in  Western  Ten- 
nessee, the  fig.  pa  paw,  the  iii"s  I  luSCiOUS  grapes,  and  all  the 
smaller  fruits  and  berries,  grow  in  great  profusion.  The 
Bora  is  of  the  most  varied  character.  The  State  has  -<■■. 
eral  valuable  indigenous  grasses,  and  all  the  cultivated 
grasses  succeed  well  there. 

Zoology. — -The  wild  animals  of  the  State  are  those  usually 
found  on  the  Appalachian  chain  and  in  the  adjacent  val- 
leys.    In  Eastern  and  Middle  Tennessee  bear-  are  Been 

rarely  in  the  mountain-forests,  while  deer,  nirum-,  foxes, 
opossums,  squirrels,  and  hares  exist  in  great  numbers.  '1  be 
serpent  tribes  include  the  rattlesnake  and  moccasin  and  a 

large  number  of  harmless  snakes.     Lizards,  horned   frogs, 

etc.,  are  common,  and  the  alligator  occasionally  finds  Iti- 
Way  into  the  bayous  of  the  Mississippi,  'flic  birds  of  prey, 
as  well  as  those  remarkable  for  beauty  of  plumage  ;n,.i  >.mg, 
ubouml. 

Climate. — Along  a  line  running  E.  ami  \V.  through  the 

middle  of  the  State  the  mean  temperature  of  the  yeai  :- 
57°  in  East  Tennessee,  68°  in  Middle,  ami  59°  in  West 
Tennessee;  along  the  southern  boundary  of  the  State  it  is 
68°,  59°,  and  till0  in  these  respective  localities  ;  and  along 
the  northern  border,  5fi°,  57°,  and  aS°.  In  this  statement 
we  must  except  the  valley  of  East  Tennessee,  which  al  the 
northern  boundary  has  a  mean  not  exceeding  55°,  and  per- 
haps, taking  a  scries  of  years  together,  not  54°,  while  al  the 
southern  boundary  it  is  not  less  than  58°.  The  following 
table  gives  the  average  mean  temperature,  etc.,  -^  Eevcral 
different  points  in  the  State,  and  other  particulars  as  far  as 
possible : 
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Agricultural  Production).  o     

1870,  72.6  per  oent.  of  the  inhabitant    ol  th(  State  ai 
gaged  in  agricultural  pursuits.     The  census  of  1871 

ports    19,581,214    acres   of  land    in   the    State    in    i 

Of  this  amount,  6,843,278  acres  said  to  be  improved. 

The.  value  of  the  farme  mi  1870  was  said  to  be  $218,743,747, 

and  of  farming  implements   and   maol r,   •  ,199,487. 

The   value   of  all    farm   productions,  eto.,   was   stab  I   »l 
$86,472,847;  of  animals  slaughtered  or  sold  foi    laughter, 


- 15,856,88 r  In. in,,  manufactures,  -  \ 

prodm  I  17;  of  marl 

i.l'  orchard  product*,  $571,520;  ..i   wages  paid  .luring  the 

vear, $7,1 18,003,     01  il n  ale,  I  ■  ■  "  1"" 

du 1  0,188,916  bushels  "i   wheal      n    18*4,  ■•■  lordifig  to 

il...   Bureau  of  agriculture,   11.121. bushels,  *alui 

-I  1,788,260  :  in    1869   70, 

1874V,   238,000   bushels,   valued   al 

11,843,61 1    bushels   of    In  lian    e uid    in    1*71    bnl 
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31,953,000,  worth  $21,728,040  :  in  lS69-70,of  oats.  -1.513,315 
b  ■'!.  Is,  and  in  1S74,  3,816,000  bushels,  worth  $2,175,120  ; 
,,i  barley,  ?5,06S  bushels,  and  In  1874,  84,000  bushels, 
worth  594,080;  of  buckwheat,  in  1869-70,  77.1-7  bushels, 
nnd  in  1874,  76,000  bushels,  worth  $56,240j  of  cotton  in 
1869  r0,  181,842  bales,  worth  $12,274,335.  The  cotton 
,.;,,,,,, I  [873  71  was  somewhat  more  than  300,0011  bales, 
worthinround  numbers  about  $13,000,000.  Of  flax,  80,930 
pounds  were  grown  in  1869-70,  1033  tons  of  hemp,  153 
pounds  "t  -ilk  i.-orouiis.  and  I .;  189,702  pminds  of  wool.  Of 
bay,  Tennessee  produced  in  1870,  116,582  tons — in  1S74  the 
crop  was  114,300  tons,  worth  $2,180,844.  Ten- 
nessee ranks  as  the  third  State  in  the  Union  in  the  produc- 
tion oi  tobacco,  the  crop  of  1869-70  having  been  21,465,452 
pounds.  Mr.  Killebrew  states  that  the  annual  product 
ranges    from   20,000,000   to   25,000,000   pounds,  the  first- 

numed   ; unt  being  the  minimum.     The  estimated  crop 

of  1875,  according  to  the  State  Bureau  of  agriculture,  was 
35,000,000  pounds.  lis  average  value  is  about  10  cents 
per  pound.  In  1870,  Tennessee  reported  1410  hogsheads 
(or  1,410,000  pounds)  of  cane-sugar  and  3020  gallons  of 
cane-molasses;  134,968  pounds  of  maple-sugar,  -1843  gal- 
lons of  maple-molasses,  and  1,254,701  gallons  of  sorghum- 
molasses.  In  1870  the  State  produced  1,124.337  bushels 
of  Irish  potatoes  and  1,205,0s;;  bushels  of  sweet  potatoes. 
This,  Mr.  Killebrew  says,  is  about  the  usual  crop.  The 
agricultural  department  reports  only  Irish  potatoes  in 
1^74.  and  estimates  the  crop  at  605,000  bushels.  The 
amount  of  clover,  flax,  and  grass  seeds  raised  in  the  State 
is  not  large,  being  in  1870,  8501,  4012,  and  11,153  bushels 
respectively.  Peanuts  are  a  large  and  generally  profitablo 
crop  in  Tennessee.  In  1S72,  080,000  bushels  were  raised 
in  four  counties,  valued  at  about  $1,200,000.  The  dairy 
products  of  the  State  were  in  1S70,  9,571,069  pounds  of 
butter,  142,240  pounds  of  cheese,  and  415,780  gallons  of 
milk  sold,  the  whole  worth  $3,071,545.70.  There  has  been 
a  large  increase  in  these  products  since  1870.  The  live- 
stock of  the  State  was  valued  in  1870  at  $55,084,075, 
and  consisted  of  273,200  horses,  102,983  mules  and  asses, 
682,318  neat  cattle  (of  which  243,197  were  milch  cows), 
826,783  sheep,  and  1,828,690  swine.  In  Jan..  1875,  the 
U.  S.  agricultural  department  reported  3ls,0tm  horses, 
107,300  mules  and  asses,  242,700  miloh  cows,  340,800  oxen 
and  other  cattle,  325,500  sheep,  and  1,193,500  swine. 

Manufacturing  and  Mining  Products.  —  In  1S70  there 
wen-,  according  to  the  census,  5317  manufactories  in  the 
State,  driven  by  732  steam-engines  and  1340  water-wheels, 
having  an  aggregate  of  37,983  horse-power,  employing 
19,412  hands  (17,663  men,  1089  women,  and  G60  children) 
and  :i  capital  of  $15,595,295,  paying  $5,390,630  wages, 
using  $19,657,027  of  raw  material,  and  producing  goods 
valued  at  $34,362,636.  Of  specified  industries,  there  wero 
210  flouring-mills,  producing  $5,666,698  of  flour  and  meal ; 
349  saw  and  planing  mills  and  sash-factories,  producing 
together  $3,768,976  worth  of  manufactured  lumber ;  65  fur- 
naces, bloomeries,  and  foundries,  producing  $2,072,040  of 
iron  ;  395  establishments  for  tanning  and  currying  leather, 
producing  $1,844,138  of  leather;  39  printing  and  publish- 
ing offices,  producing  bonks,  pamphlets,  periodicals,  and 
printing  to  the  amount  of  $1,022,600;  28  cotton-mills, pro- 
ducing cotton  goods  worth  $941,542;  220  wheelwright- 
shops,  making  carriages  and  wagons  to  the  value  of 
$938,647;  161  saddlery  and  harness  shops,  producing  har- 
nesses and  saddles  valued  at  $050,071 ;  180  ready-made  cloth- 
ing establishments,  producing  clothing  valued  at  $597,607  ; 
2  copper  milling  and  smelting  works,  producing  copper  to 
the  value  of  $510,677  ;  133  wool-carding  and  dressing  mills, 
producing  sl'.H.siT  uf  woollen  goods;  4  cotton-seed  oil- 
mills,  producing  $490,000  worth  of  oil ;  44  distilleries,  pro- 

Popu 


during  $454,853  worth  of  liquors:  76  tin,  copper,  and  sheet- 
iron  ware  shops,  making  up  $437,551  of  tinware,  etc.;  89 
cabinet-shops,  producing  $404,538  of  furniture;  21  machine- 
shops,  making  $387,450  of  machinery,  and  4  car-shops, 
producing  cars  to  the  value  of  $293,624.  Notwithstanding 
the  great  depression  in  business  and  manufactures,  there 
has  been  a  great  increase  in  many  branches  of  manufacture 
since  1870.  In  1874,  Mr.  Killebrew  stated  that  "in  the 
manufacture  of  cotton  goods  and  iron  the  establishments, 
if  they  had  not  doubled  in  number,  had  twice  the  capacity 
they  had  in  1870;*'  and  later  information  makes  it  certain 
that  for  the  present  year  (1870)  the  production  is  not  less 
than  three  times  that  of  1870  ;  the  distilleries,  carriage  and 
wagon  shops,  and  woollen-mills  have  doubled  their  product; 
the  production  of  coal  and  iron  ore  has  been  trebled. 

Railroads. — The  railroads  of  Tennessee  have  all  been 
built  since  1850;  between  1850  and  1860,  1253  miles  were 
built;  between  1860  and  1870,  only  239  miles;  and  between 
1870  and  1S76,  316.80  miles,  making  in  all  1808. so  miles, 
the  cost  of  which,  for  road  equipment,  etc.,  was  estimated  in 
Poor's  Manual  at  $58,319,555.  Of  these  roads,  the  most 
important  are  the  Mobile  and  Ohio,  the  Mississippi  Cen- 
tral and  New  Orleans,  the  Memphis  and  Charleston,  the 
Memphis  and  Ohio,  the  Mississippi  and  Tennessee,  the 
Memphis  and  Paducah,  the  East  Tennessee  Virginia  and 
Georgia,  the  Nashville  and  Chattanooga,  the  East  Tennes- 
see and  Georgia,  the  Nashville  and  North-western,  the  Jack- 
son and  Birmingham,  the  St.  Louis  and  South-eastern,  the 
Jackson  and  Evansville,  the  Selma  Montgomery  and  Mem- 
phis, the  Memphis  and  Vicksburg,  the  Louisville  Nash- 
ville and  Great  Southern,  and  the  Cairo  and  Tennessee 
River.  These  are  mostly  trunk-roads,  extending  through 
other  States  and  having  but  a  part  of  their  length  in  this  ; 
there  are  also  10  or  12  short  roads,  wholly  within  the  State. 

Finances. — The  sessions  of  the  legislature  and  the  State 
reports  being  biennial,  we  have  no  reports  later  than  those 
of  about  Jan.  1,  1875.  At  that  time  (or  rather  Dec.  20, 
1874)  the  State  funded  and  registered  debt  amounted  to 
$22, 90S, 400,  of  which  all  but  $286,000  bore  6  per  cent,  in- 
terest. There  was,  besides,  a  contingent  liability  of  the 
State  as  endorser  on  some  railroad  bonds  of  $1,802,000. 
The  total  receipts  from  all  sources  for  the  period  from  Jan. 
1,  1873,  to  Dec.  19,  1874  (two  vears,  less  12  days)  were 
$3,618,703.52,  and  the  total  disbursements,  $3,290,158.41, 
showing  a  balance  in  the  treasury  of  $328,704.55. 

Commerce, — Memphis  and  Nashville  are  both  river-ports 
of  entry,  but  the  State  has  no  direct  foreign  commerce,  its 
large  exports  of  cotton  being  made  through  New  Orleans, 
Norfolk,  Charleston,  and  New  York,  and  exchange  drawn 
upon  the  shipments  either  through  New  York  or  New  Or- 
leans. The  internal  and  riverine  commerce  is  of  very 
large  amount.  The  shipments  of  cotton  from  the  State 
(two-thirds  of  it  from  Memphis)  in  1873  were  613,750 
bales,  and  in  1872,  548,913  bales;  and  the  value  of  these 
shipments  alone  was  from  35  to  45  millions  of  dollars.  The 
tobacco  shipped  is  worth  from  2  to  2A  millions  more.  The 
wholesale  trade  of  the  State,  from  the  data  before  us,  can- 
not be  estimated  at  less  than  300  million  dollars. 

Banks. — In  1875,  Tennessee  had  26  national  banks. 
These  26  banks  had  $3,360,000  paid  capital.  $3,116,500 
bonds  on  deposit, $3,061,232  circulation  outstanding.  There 
were  also  11  State  banks,  with  a  capital  of  $1,442,000,  8 
savings  banks,  of  which  4  reported  a  capital  of  $263,000, 
and  5  private  banking-houses. 

Insurance. — In  1875  there  were  12  fire  and  marine  in- 
surance companies  in  Tennessee,  having  an  aggregate  cap- 
ital of  $2,775,750,  and  reported  assets  of  "$3,263,988.  There 
were  also  3  life  insurance  companies,  with  a  capital  of 
$668,300,  and  reported  assets  of  $2,015,737. 
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Education. — Higher  education  has  received  a  somewhat 
remarkable  degree  of  attention  in  Tennessee.  In  the  num- 
ber of  her  colleges  and  collegiate  schools,  her  universities 
and  professional  schools,  as  well  as  in  the  grade  of  scholar- 

*The  illiterate  in  1850  and  1800  are  persons  of  20  years  ami 
upward  who  cannot  read  and  write;  in  1870,  10  years  old  and 
upward. 

t  Whites  only. 


ship  in  some  of  them,  she  is  beyond  any  other  of  the 
South-western  States.  In  the  past  twenty-five  years  her 
situation  relatively  to  the  other  States  of  the  South-west 
has  attracted  attention  to  her,  and  she  has  received  large 
gifts  from  citizens  of  other  States  for  the  endowment  of  her 
universities.  But  while  these  institutions  are  in  a  prosper- 
ous condition,  the  public  schools  and  primary  education 
have  been  almost  entirely  neglected.     There  were,  in  tho 
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more  populous  districts,  private  schools  and  seminaries  at 
which  the  children  of  the  wealthy  could  receive  the  rudi- 
ments of  education^  hut  for  the  great  mass  of  her  people 
even  the  most  elementary  knowledge  of  books  was  almost 
unattainable.  "Prior  to  the  civil  war,"  says  the  Commis- 
sioner of  Education,  " the  interest  upon  the  school  fund, 
amounting  annually  to  $90,000,  was  for  many  years  rata- 
bly distributed  among  the  several  counties  of  the  State 

for  the  maintenance  of  free  schools,  but  the  sums  Mi  us 
realized  by  the  school  districts  were  so  inconsiderable, 
ami  the  provisions  made  for  the  profitable  use  "1  the 
numey  so  imperfect,  that  but  little  good  was  or  could  he 
accomplished.  The  schools,  thus  maintained  tor  ;i  fen 
weeks  in  the  year,  and  taught  usually  by  incompetent  per- 
sons,  wore  not  looked  to  by  the  people  as  Bources  or  in- 
struction for  their  children,  hut  rather  us  temporary  elee- 
mosynary establishments,  at  which  tin-  children  of  poor 
people  might  enjoy  a  scanty  charity  in  tin-  shape  of  hud 
primary  instruction."  In  1S67  a  school  law  was  passed 
which  was  not  acceptable  to  the  people,  and  was  superseded 
by  the  law  of  L870,  which  in  turn  proving  objectionable, in 
that  it  virtually  restored  the  old  condition  of  things  before 
the  war,  remitting  the  whole  subject  to  the  several  mmi 
ties,  and  providing  for  no  responsible  head  or  superintend- 
ent, was  repealed,  and  the  law  of  L873  substituted  for  it. 
This  law,  though  better  than  any  which  preceded  it,  is  yet 
very  imperfect.  When  this  law  was  adopted,  there  wore 
in  the  State  (says  Col.  Killebrew)  93,601  voters  unable  to 
read  or  write,  a  considerable  portion  of  them  whites.  The  re- 
sult -  so  far  are  shown  in  the  following  summary  of  the  report 
of  the  superintendent  for  the  year  1*74 :  A  mount  of  available 
school  fund,  $2,512,500.  Receipts:  interest  on  permanent 
fund,  $150,750  ;  total  from  taxation,  $750,290.88  ;  from  other 
sources,  $97,418.23,  making  the  total  receipts  $998,459. 11. 
The  expenditures  were:  for  sites,  buildings,  and  furniture, 
$101,875.98;  for  salaries  of  State  and  county  superinten- 
dents, $37,023.64;    for   salaries  of  teachers,  $769,459.75; 


miscellaneous  or  contingent,  $69,017.09;  t  ul  ■  \pcndi- 
i  ares,  $977,376. 16.  Expenditure  per  capita  of  Bchool  pop- 
ulation, $2.09 ;  per  capita  of  sohool  enrolment,  $3.40 ;  per 
capita  "i   average  attendance,  $5.47.     The  population  of 

BChoo]  age  I  in  Tell  lie- see  6  to  18  \  ear-  |  in  1874  wa-  120,384 
(boys    216,134,    girU    204,250);     number    enrolled    in    the 

schools,  258,577;  average  daily  attendance,  161,089.  The 
number  of  teachers  was  5551  i  1227  men,  L324  women);  the 
number  necessarv  to  supply  the  public  schools,  6000;  ave- 
rage salary  of  teachers  (no  distinction  <»|  sex  made j,  s;;3 
per  month.  The  superintendent  complains  of  the  great  dif- 
ficulty  of  finding  e petenl   teachers,  and  of  the  wretched 

con  lit  inn  of  the  seh  on  i  houses,  most  of  them,  outside  of  the 
cities  and  largest  town-,  being  log  structures.  I "■  m t \  -ix 
of  the  private  schools  reported  to  the  I  .  S.  commi 
of  education  in  L874— 75.  These  bad  289  instructors  and 
L866  scholars.  There  wore  2022  students  in  the  prepara- 
tory departments  of  the  colleges.  There  were  I  bu  in 
colli  ges,  with  554   student-,  and  high  bcI I  -  at  '  Ihatta- 

nooga,  Nashville,  and  .Mem phi-.  In  I  ^7  I  the  Peabodj  fund 
aided  62  schools  of  the  State  in  various  amounts,  the  whole 
sum  expended  being  about  $34,000.     The  State  Univt 

haS  arranged  to  have  ltunnal  claSSefl  |  and  efforts  ale  mak- 
ing to  establish  a  State  normal  school,  to  which  Dr.  Bears, 
agent  ol  the  Peabod^  fund,  oiler-  to  contribute  $6000  B 
if  the  State  will  appropriate  a  similar  sum.  Teachers'  in- 
stitutes have  been  held  in  several  .-eel  ion-  of  the  State  With 
g I  results.      There  is  a  school  for  the  blind  at   Na-h\  ille, 

which  in  1874  had  Q  instructors  and  teachers  and  hi  blind 
pupils;   its  annual  expenditure  was  al I  850,000,  mostly 

from  the  Stale.  The  school  for  the  deaf  and  dumb  at  Kim\- 
ville  in  1S7-1  had  7  professors  and  instructors  and  136  pu- 
pils (81  males  and  55  females).  It-  expenditures 
$28,000;  the  value  of  buildings  and  grounds  is  $150,000. 
The  following  table  gives  as  full  particular!  as  can  bi 
tainodof  t  lie  col  leges,  universities,  fema  Is  colleges,  and  pro- 
fessional schools  of  the  State  in  L874-75 : 


Universities,  Colleges,  and  Professional  Schools. 


Beaob  Grove  College 

Bethel  College 

Central  Tenneaaee  College , 

Christ!  hi  Brothers'  College , 

Cumberland    University 

But  Tenueaaoe  University 

East  Tennessee  Wesloyan  University.. 

l'i,;.   1  Diversity 

Franklin  Female  College . 

Grccncvlllo  and  Tuaculuui  College 


Ukivkrsitikh,  Cou.bgks,  Female  Colleges, 
and  professional  schools. 


Beaeh  Grove., 
HoKemie  .... 

Nuhvllle 

Memphis 

Lebanon 

Knoxvllle  .... 

A.  theni ....... 

Nashville  .... 

Franklin 

Greeue\  ille... 


\,:,r  Sweetwater., 


"Under  what 
control. 


Bristol 1888 


BtwMti     ' tallage 

KId  

Man  irlllet  otlege 

Ifo  nolm  Kale  and  Female  Institute.. 

■■!    I  C  I  

3  in  h  !'  i  al  1 1  i 

Sl '■n;lrt  i  College 

Unlversitt  of  No  hvlllo 

[Tolversltj  of  the  South 

Vauderbltt  Unlvcrsltj 

\v<   i  recite  ice  Coll  ige      

Belle? ue  Female  College  •■ 

La  Orange  Female  College 

Cumberland  Female  College 

State  Female  College  

Souls  Female  College 

Snvannab  Female  College. 

Fatrm i  College  ror  Young;  Ladles 

Washington  Female  College 

Mary  Sharp  College 

(vent's  Collegiate  Seminary  tor  Young  Ladles 

>■■/,.„,'  „f  Sr, ,;,,;•. 

Tennessee  Agricultural  College,  B.Todjl  I  nlVi 
SchOOU  Of  Tli'uhi'iy. 

(ft  ihi  Ille  Institute  

■  >i  depart i  Central  Tenn.  Colli  to. 

I'd'  "l"  :  i'  -il   it  'purl  in.  hi  I' IjitIiiii'I  Unh    .     . 

Theological  department  Vanderbllt  Unlvei   Itj    Nashville 

SchooU  ft/  Law, 
Law  department  Cumberland  University Leba II 


Maryville., 

Uoshelm 

Mo    ]  Creek 

D     

Clarksvlllo 

Nuhvllle 

Sewanee  P.O  — 
Kuhvllle 

Jack  nun 

Colllervlllo. 

La  Qrange 

McMlnnvllle 

Memphis 

Miiiie-.'  iboro'  ■  ■  ■ 

Savannah 

Mount.. 
Washington  co, 

W   ..i.l.        ii.        . 

v,  avllle 


Knoxvillo  . 


i-i;m 


Non-sectarian 

Cuml).  Presb 

Non-sectarian  . ... 
Etonian  Catholic. 

Climb.  Presb 

Nou-  sectarian 

Metu.  Episcopal.. 
Cong,  and  non  .  ■ 
Ueth.  Ch.,  South.. 

>  Independent.  ■ .  • 
M.  E.  Ch.,  Booth.. 
Pi  i    bj  terlau.. .... 

Presbyterian 

Lutheran 

Baptist 

Baptist 

Prosby terian.. . . . . 

St  ite,  in  pari 

Prot,  Epl  scop  ii 
M.  B.  Ch.,  South.. 


\;ih\  Ille.    ■  ■  ■ 

Nashville 

Lebanon  1851 

.  is::. 


n..ii  sectarian  -  -  - 
tarian  ... 

Cuiub.  Presb 

M.  K.  Ch.,  South, 
H.  B.  i'Ii..  South. 
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Non  notarlan  . . , 


State 


depart  a 


or  Ity. 


hill  i 
Sehoolt  of  If.  I 
Depart,  of  Mi       md  Surg     r  Vai  1 1 

■■      '     i  ,,,. 

T« ■   m  i  iiii  ■  "■  Phi i]     


1873  Tru 


B   ■  ■     ■ 

Moth.  Kpls.  Ch 

I'lltnli.    I': 
M.    I.     '    1 1 


I 


1874    Pi 

.     i     "    :  ■ 
.     i    ,  '    i  ■ 
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Charitable   and   Correctivt    Institution: — The  Tenn 
hospital  for  the  insane,  established   in    1848  through  the 
persevering  efforts  of  Miss  D.  L.  Dix,  is  in  Davidson  oo., 
about  il  miles  from  Naehi  ille.     Ct  ha     aboul  S  <"  p  il 
Hearer1  Nashville  are  several  hospitals,  2  orphan  :■-->  lums, 
ct".      In   Nashville  is  the  State  penitentiary,  b   mo 
structure,  and  enclosed  03  b  rtone  wall  26  feel  high  and  1 
feet  thiok  at  the  base.     There  are  numerou    worksh  ■ 
the  enclosure  in  which  a  pari  of  thi  employed, 

hut  under  11  new  m  -trin  a  majority  of  them  work  in  1  0  tl 
mine-,  in  tho  oonstruotlon  of  railroads,  and  upon  thi     tp 


0  .11  I  .       1  he  wh-.u*  number   impi  i 
ii..t  more  than  ,.,,t,,.  of  whom  the  1 

iiie  oountj  Jail,  the  oil  (  woi  - 1  »  house 

of  industry  for  females  arc  also  in  or  near  the 

\   ip«r*. — In  1870  the  whole  numbci   ol   now  paperl 

1.  issuing  annual)  ■l"1'1 

1  -  ■  olroulotion  of  22  ■"■•■■ 
dallies,  "■  nil  9  L,fl  10  circulation  ;  2  tri    ret  klj  and   1 

1     ,.,  ■ 
ii.  -,  oirculation  1 1  ■  -<■  '  ' 
9 nthlles,  olroulatlon  54,200  ;  1  quarterly,  iv""  :  1  annual, 
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12,000.  At  the  beginning  of  1875  the  number  had  increased 
to  124,  of  which  1 1  were  dailies,  1  semi-weekly.  1  tri-weekly, 
'.'7  weeklies.  12  monthlies,  and  2  quarterlies.  There  was  no 
report  of  annuals.     Of  these  12-1  paper?,  80  were  political 


(7  of  them  independent  or  neutral),  14  were  religious,  3 
agricultural,  3  commercial,  2  medical,  1  law,  1  temperance, 
1  educational,  and  o  miscellaneous.  The  circulation  had 
materially  increased. 


Churches. 


DE-NCiII  I  NATIONS. 


All  'I  ^nominations 

regular 

Baptists,  Free-Will,  Anti-Mission,  etc.. 
Christian  Connection  and  Disciples... 

I ' egatioualists 

Protestant  Episcopalians 

Friends ■ 

Jews 

Lutherans 

Methodists  of  all  kinds 

Presbyterians,  regular 

Presbyterians,  Cumberland,  etc 

Roman  t  latholics 

[  ail    i  Brethren  in  Christ , 

Union 


Number 
or  organi- 
zations, 
1870. 

Numljer 

of 
chorob 

iMilii 

1870. 

Church 

sittings, 

1970. 

3180 

2842 

878,524 

942 

877 

245,151 

45 

41 

10,225 

203 

167 

55, !  i5 

3 

2 

525 

33 

31 

12,940 

5 

4 

1,900 

4 

4 

1,100 

22 

22 

9,875 

1339 

1155 

336,433 

262 

241 

83,590 

294 

271 

105,380 

21 

21 

13,850 

7 

5 

1,600 

1 

500 

Church 

properly, 

1870. 


£1,697,675 

843,075 

16,400 

241,625 

14,11111 

269,573 

4,800 

21,000 

27,604 

1,5116  153 

858,105 

4011,2311 

486,250 

4,11111 
1,000 


Church 

Church 

Clergy- 

Church 
members 

organiza- 

edi- 

men 

or 

i 

fices, 

Uters, 

1875. 

communi- 

1875. 

1875. 

cants, 
1875. 

1875. 

3622 

3174 

2319 

287,070 

1,243,750 

1179 

1047 

779 

104,312 

468,000 

53 

46 

32 

4,240 

20,000 

239 

186 

81 

21,120 

80,000 

8 

8 

11 

522 

2,500 

33 

32 

31 

3,699 

18,000 

5 

5 

507 

2,500 

5 

5 

5 

480 

2,800 

30 

29 

17 

3,600 

16,000 

1471 

1253 

1023 

117,860 

482,000 

249 

237 

151 

14.600 

63,750 

309 

287 

147 

15,120 

08,300 

29 
12 

29 
9 

31 

10 

15, 

4,000 

960 

1 

1 

150 

COO 

Church 

property, 

lb75. 


$5,934,450 

1,147,500 

21,300 

321,850 

20,500 

290,000 

0,100 

;;i,noo 

43,500 

1,963,250 

1,016,550 

528,000 

540,500 

8,500 

1,000 


Constitution,  Courts,  Representatives  in  Congresst  etc. — 
Under  the  new  constitution,  ratified  in  Mar.,  1870,  every 
male  person  of  the  age  of  21  years,  being  a  citizen  of  the 
U.  S.,  and  a  resilient  of  the  State  for  12  months,  and  in 
the  county  wherein  he  may  offer  his  vote  for  6  months  next 
preceding  an  election,  shall  be  entitled  to  vote  for  members 
of  the  general  assembly  and  other  civil  officers.  The  su- 
preme executive  power  is  vested  in  a  governor,  who  is 
chosen  by  the  legal  voters  for  a  term  of  2  years.  lie  must 
be  at  least  MO  years  of  age,  and  must  have  been  a  citizen 
of  the  State  for  7  years  next  before  his  election.  A  secre- 
tary of  state  is  appointed  by  joint  vote  of  the  general  as- 
sembly for  4  years;  a  treasurer  and  controller  of  the  treas- 
ury are  appointed  in  the  same  manner  for  a  term  of  2  years. 
The  State  superintendent  of  schools  is  nominated  by  the 
governor  and  confirmed  by  the  senate ;  his  term  of  office  is 
2  years.     The  legislative  authority  is  vested  in  a  general 

Counties 


assembly  consisting  of  a  senate  and  house  of  representatives, 
the  former  having  2  j  and  the  latter  75  members.  They  are 
elected  for  2  years,  and  must  have  been  citizens  of  the  State 
for  3  years  and  of  the  county  for  1  year  next  preceding 
their  election.  The  senators  must  be  at  least  30  and  the 
representatives  21  years  of  age.  The  judicial  power  is 
vested  in  a  supreme  court  of  5  judges,  elected  for  S  years, 
having  only  appellate  jurisdiction,  and  the  concurrence  of 
3  judges  being  necessary  to  a  decision — they  choose  for  them- 
selves one  of  their  number  as  chief-justice  ;  of  circuit  courts 
and  chancery  courts  for  the  judicial  districts,  having  orig- 
inal jurisdiction,  and  elected  for  8  years.  The  attorney- 
general  and  reporter  for  the  State  are  appointed  by  tho 
judges  of  the  supreme  court  for  8  years.  Minor  causes 
can  be  transferred  from  the  justices'  courts  to  the  circuit 
courts  or  chancery  courts  on  sufficient  cause.  The  State 
is  now  entitled  to  10  members  of  Congress. 
(93)*. 


Anderson 

Bedford  

Benton 

Bledsoe 

Blount 

Bradley 

Campbell 

Cannon  

Carroll 

I Jarter  

Cheatham 

<  Haiborne 

Clay 

I  Jocfce , 

Coffee 

Crockett  

i  .umberland.. 

Davidson 

I  >ecatur 

•  >■  Kali. 

Dickson , 

Dyer ... 

Fayette 

Fentress 

Franklin 

Gibson 

Giiea 

I  rrai  tiger 

Greene 

Grundy 

Hamblen 

Hamilton 

Hancock 

Hardeman  ... 

Hardin 

Hawkins 

Haywood 

Henderson.... 

Henry 

Hickman 

Houston 

Humphreys.. 

Jackson 

James 

Jefferson 

Johnson 

Knox 


Popula- 
tion, 
1870. 


8,704 

24,333 

8,231 

4,870 
14,237 
11.052 

7,445 
10,502 
19,447 

7,909 

6,078 

9,321 

new 

12,458 

10,237 

new 

3,461 
02,897 

7,772 
11,425 

9,310 
13,706 
26,145 

4,717 
14,970 
25,666 
32,413 
12,421 
21,668 

3,250 

new 

17,241 

7.14S 
18,074 
11,768 
15,837 
25,094 

14,217 
20,380 

9,856 
new 
9,326 

12.5S3 
new 

19,476 
5,852 

2S,990 


Hales, 

Females, 

1870. 

1870. 

4,357 

4,347 

11,981 

12,352 

4,119 

4,115 

2,418 

2,452 

7,077 

7,160 

5,641 

6,011 

3,737 

3,708 

5,151 

5,351 

9,525 

9,922 

3,846 

4,063 

3,339 

3,339 

4,554 

4,767 

county 
6,012 

6,416 

5,035 

5,202 

county 
1,713 

1,743 

30,096 

31.901 

3,792 

3,980 

5,612 

5,783 

4,7.^1 

4,584 

6,814 

0,892 

13,165 

12,930 

2,299 

2,418 

7,493 

7,477 

13  163 

12,503 

16,176 

16,237 

6,093 

6,328 

10,569 

11,090 

1,569 

1.081 

county 
8,655 

8,583 

3,427 

3,721 

8,929 

9,145 

5,743 

6,025 

7,578 

8,259 

12,532 

12,562 

6,97  1 

7,243 

10,082 

10,298 

4,858 

4,998 

countv 
4,640 

4,686 

6,188 

county 
9,479 



2,855 

■J '.rC 

14,158 

14,837 

Popula- 
tion, 
I860. 


Assessed 
alualinn  of 
real  and  per 

1 il  estate, 

873-7*. 


7,068 
21,584 
8,463 
4,159 
13,270 
11,701 
6,712 
9,509 
17,437 
7,124 
7,258 
9,643 

10,408 

9,689 

3,460 

47,055 

6,276 
10,573 

9,982 
10,536 
24.327 

5.1154 
13,848 
21,777 
26,166 
10,982 
19.004 

3,093 

13,258 

7,020 
17,769 
11,214 
10,162 
19,232 
14,491 
19,133 

9,312 

"9,096 

11,725 


16,043 
5.018 

22,813 


1.266,591 
7,104,985 
1.012,619 

818,229 
2,310,357 
2,535,820 

992,912 
1,669,240 
3,787,855 
1,004,451 
1,154,108 

907,093 

763,615 
1,362,032 
1,911,074 
3,163,589 

614,009 
26,683,765 
1,115  1,816 
1,960,031 
1,232,543 
4,072,081 
6,343,325 

413,658 
2,081,313 
7,471,389 
7,016,921 
1,581,807 
3,413,336 

711,198 

1.676,665 
7,012,903 

519,650 
4,449,059 

1,930,970 
2,316,675 
5,697,559 
2,311,338 
3,656,340 
1,794,307 

512,100 
1,394,935 
1,123,915 

754,372 
2,459,205 

613,326 
9,503,533 


Lake 

Lauderdale  ... 

Lawrence 

Lewis 

Lincoln  

Loudon 

Macon 

Madison 

Mariou 

Marshall 

Maury 

McMinn 

MeNairy 

Meigs 

Monroe 

Montgomery- 
Moore  

Morgan 

Obion 

Overton 

Perrv 

Polk 

l\itnam 

Rhea  

Roane.. 

Kobertson 

Rutherford- 
Scott 

Sequatchie 

Sevier  

Shelby 

Smith 

Stewart 

Sullivan  

Sumner 

Tipton  

Trousdale 

Union  

Van  Buren 

Warren 

Washington.., 

Wayne 

Weakley 

White 

Williamson.... 
Wilson 


Popula- 

Males, 

1870. 

1870. 

2,428 

1,291 

10,838 

5,552 

7,601 

3,682 

1,986 

961 

28,050 

13,936 

new 

countv 

6,633 

3,288 

23,480 

11,877 

6,841 

3,396 

16,207 

8,017 

36.2S9 

17,833 

13,969 

6,714 

12,726 

6,318 

4,511 

2,241 

12,589 

6,118 

24,747 

12,219 

new 

county 

2,969 

1,437 

15,584 

7.824 

11,297 

5,424 

6,925 

3,438 

7,369 

3,606 

8,698 

4,269 

5,538 

2,722 

15,622 

7,660 

16,166 

8,114 

33  289 

16,552 

4,054 

2,028 

2,335 

1.171 

11,028 

5,;;':: 

76,378 

38,663 

15.994 

7,912 

12,019 

6,180 

13,136 

6,301 

23,711 

11,708 

14,884 

7,586 

new 

county 

7,605 

3,721 

2,725 

1,327 

12,714 

6,288 

16,317 

7,951 

10,209 

5,081 

20,755 

10,416 

9,375 

1,581 

25,328 

12,583 

25,881 
1,258,520 

12,753 

623,347 

Females, 

Popula- 

1860. 

1,137 
5,286 

7,559 

3,919 

9,320 

1,025 

2,241 

11,114 

22,828 

3.345 

7,290 

11,603 

21,535 

3,445 

6,190 

8,190 

14,592 

18,456 

32,498 

7,255 

13,555 

0,378 

14,732 

2,270 

4,667 

6,471 

12,607 

12,528 

211,895 

1,532 

3,353 

7,760 

12,817 

5,873 

12,037 

3,487 

6,042 

3,763 

8,726 

4,429 

8,558 

2,816 

4.991 

7,962 

13,583 

8,052 

15.265 

16,737 

27,918 

2,026 

3,519 

1,164 

2,120 

5,635 

9,122 

37,715 

48,092 

8,092 

16,357 

5,889 

9,896 

6,775 

13,552 

11.943 

22,030 

7,298 

10,705 

3,881 

6.117 

1,398 

2,581 

6,426 

11,147 

8,366 

14,829 

5,128 

9,115 

10,389 

18,216 

4,794 

9,381 

12,745 

23,827 

13,128 

26,072 
1.109.801 

635,173 

real  and  per 

sonal  estate, 

1673-71. 


S 
908,386 
2,829.185 
1,265,580 

230,888 
5,17,8,933 
1,972,252 

987.802 

6,248,727 

1,263,199 

4,625,106 

11,109,144 

2,754,753 

2,161,269 

1,118.930 

2,304,291 

5,716,025 

1. 130,168 

398,081 

4,525,800 

828,466 

1,235,1185 

1,220,470 

1,235,085 

1,123,570 

2,210,961 

4,516,117 

9,614,975 

266,943 

347,526 

1,593,618 

38,553,951 

2,841,259 

1.524,379 

2,394,472 

5, 185, 727 

3,354,6.82 

1,152,901 

843,015 

259,493 

2,535,768 

2,709,541 

1,664  491 

4,100,065 

1,320.610 

7,629.778 

6,691,104 


Tho  true  valuation,  according  to  the  census  report  in 

*  Bell  co.,  mentioned  by  some  writers,  had  not  been  organized 
in  1876. 


1870,  was  S498.237.724,  and  this  is  admitted  by  the  Bureau 

of  agriculture  in  the  State  to  be  a  very  accurate  valuation. 

Principal  Cities  and   Towns. — Nashville,  the  capital  of 
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the  State,  had  in  INTO  a  population  of  25.S65  ;  its  present 
population  exceeds  35,000.  Mem  {ill  is,  the  largest  city  and 
principal  rivcr-porl  oTthe  State,  had  40,226  inhabitants  in 
1870,  and  about  40,000  now  ;  Knox  ville  bad  8682  then,  and 
perhaps  1.3,000  imw;  Chattanooga  6093,  and  new  probably 
ll,00(i.  The  other  cities  in  1870  were  Jackson,  4119;  Mur- 
freesboro',  3502;  Clarksville,  3200;  and  Columbia,  2500. 
Brownsville,  Gallatin,  Lckinon,  l'ub-ki,  Trenton,  and 
Shelby ville  have  between  2000  and  3000  inhabitants,  and 
Cleveland,  Franklin,  Fayette  ville,  McM  inn  ville,  and  Green- 
ville, between  1200  and  2000. 

Hiatory. — When  North  Carolina  was  separated  from 
South  Carolina,  she  claimed  what  wits  afterward  Tennessee 
as  a  part  of  her  domain,  and  ddinrd  its  limindaries  as  of 
equal  width  with  her  own  and  extending  i'i  the  Mississippi 
River.  In  17.~>7,  Fort  London  was  erected  on  Kittle  Ten- 
nessee River,  in  what  is  now  Blount  co.  This  was  attacked 
and  raptured  by  the  Indians  in  1760,  and  200 persons  hilled. 
The  Indians  were  severely  punished  for  this  massacre.  The 
settlers  soon  began  to  enter  the  region  of  Holston  River 
from  North  Carolina,  and  a  fcw  also  from  South  Carolina 
and  Virginia.  Among  the  latter  was  Capt.  William  Bean, 
from  Pittsylvania  00.,  Va.,  who  oame  with  bis  family  to 
what  is  now  Bast  Tennessee,  and  built  a  cabin  on  Boone 
Creek,  an  affluent  of  Watauga  River,  in  1769.  The  growth 
of  the  Settlements  on  the  Watauga  was  very  rapid.  At  the 
beginning  of  the  Revolutionary  war  these  Watauga  colonists 
were  all  patriots.  They  met  in  a  mass  convention  in  1776, 
chose  thirteen  men  as  commissioners,  and  five  others — of 
whom  John  Sevier  was  the  first — to  form  a  court  for  the 
settlement  of  all  disputes.  They  named  East  Tennessee 
the  Washington  district,  after  Gen.  Washington,  who  had 
just  been  appointed  to  the  command  of  the  patriot  army, 
and  sent  a  memorial  to  the  North  Carolina  legislature  ex- 
plaining that  they  had  no  desire  to  withdraw  from  North 
Carolina,  but  were  willing  to  bear  their  share  in  the  hard- 
snips  and  sacrifices  of  the  war,  and  desiring  to  have  its 
authority  and  laws  extended  over  them.  The  North  Caro- 
lina legislature  responded  by  naming  all  the  settlements 
W.  of  the  mountains  as  Washington  CO.,  and  inviting  them 
to  send  delegates  to  a  State  convention  about  to  assemble 
at  Halifax.  They  did  so,  and  soon  after  raised  a  regiment 
known  as  the  "  Watauga  regiment"  for  the  war,  which  was 
commanded  by  Col.  John  Sevier.  They,  with  some  of  the 
Virginia  troops,  defeated  the  Indians  signally  in  June, 
1770,  and  Subsequently  fought  bravely  at  King's  Moun- 
tain and  elsewhere.  The  settlements  in  what  is  now  Fast 
Tennessee  increased  rapidly  during  the  war,  but  none  of 
them  penetrated  far  into  Middle  Tennessee,  and  for  forty 
years  more  West  Tennessee  was  the  peaceable  possession 
of  the  Chickasaw  Indians.  In  17*4,  North  Carolina  made 
a  provisional  cession  of  the  territory  W.  of  the  mountains 
to  the  C  S.,  but  repealed  i!  the  next  year,  and  from  that  time 
to  17SS  or   17*0  opposed  the  independence  of  the  colonists. 

ESarly  in  L785  the  settlers  in  Fast  Tennessee  resolved  to 
form  a  State  government  of  their  own.  They  formed  a 
constitution  similar  to  that  of  North  Carolina,  submitted 
it  to  the  people,  and  chose  a  governor  (John  Sevier  bring 

their  unanimous  Choice),  elected  a  legislature,  appointed 
judges,  organized  courts,  and  held  treaties  with  tho  In- 
dians. They  named  their  new  State  Franklin  or  Frank- 
land,  and  held  tho  first  and  only  session  of  their  legisla- 


ture at  Jonesborough  in  1785.  At  this  session  Martin 
Academy  Wftfl  chartered.  North  Carolina  looked  upon 
all  these  proceedings  as  irregular,  and  exercised  her  own 
legislative  authority  over  the  settlements,  incorporating 
the  same  year  Davidson  Academy  at  Nashville,  then  a 
small  settlement  which  had  Sprung  up  since  1780.  In 
L789,  the  excitement  having  subsided.  North  Carolina 
ceded  the  "territory  beyond  the  mountains "  to  the  TJ.  S., 
and  the  next  year  the  Territorial  government  of  Tennessee 
was  organized  by  the  appointment  of  William  Blount  of 
Ninth  Carolina  governor.  lie  was  a  judicious  and  able 
man,  and  soon  all  discord  ceased.  In  June.  1796,  Tennes- 
see having  adopted  a  constitution  and  otherwise  complied 
with  the  requisitions  of  the  V .  >.,  was  admitted  into  the 
I  nion.  The  first  capital  was  Kimw  ille.  At  this  time  there 
were  no  settlements  in  West  Tennessee,  and  only  a  few  scat- 
tering  ones  in  Beven  counties  of  Middle  Tennessee.  Tho 
westward  tendency  of  the  emigration  led  to  tho  gradual  en- 
croachment on  the  cb  i  id-La  saw  lands  of  Wr.-i  Tennessee,  ami 
in  1819  the  Indian  title  to  these  lands  was  extinguished  by 

treaty,  and  the  Indians  removed  to  the  Indian  Territory. 
The  growth  of  the  State  was  rapid,  and  in  I860  of  its  1,1 10,000 

inhabitants  one-fourth  were  slave.-.  These  were  mostly  in 
.Middle  and  Weal  Tennessee,  Ka-t  Tennessee  having  never 
held  a  large  no  in  her.  An  ordinance  of  secession  was  passed 
(it  is  said  illegally)  May  6,  1861.  During  the  war  the 
State  was  the  scene  of  many  bloody  battles — Island  No.  I  0  : 
the  conflicts  around  and  in  Memphis :  the  aei  ere  battle  of 
Pittsburg  Landing  or  Shiloh;  the  numerous  skirmi  he 
and  slight  actions  during  liucM's  retreat  to  Louisville,  ami 
the  heavier  lighting  of  Koseerans's  march  to  Xa.-h  v  ille, 
whence  he  expelled  the  Confederate  State  government ;  the 
battle  of  Stone  llivcr;  the  capture  of  Murfreesboro',  Tul- 
lahoma,  an  I  *  'hattanooga  ;  and,  though  the  battle  of  Chick- 
amauga  was  over  the  line  in  Georgia,  the  subsequent  battles 
around  Chattanooga;  the  siege  and  relief  of  Knoxville;  the 
actions  of  Cumberland  Cap  and  Lean's  Station  ;  the  battles 
of  Columbia,  Franklin,  and  Nashville  :  the  retreat  and  pur- 
suit of  Hood,  were  all  in  this  State.  Almost  the  whole  Male 
was  a  battle-ground,  and  probably  more  square  mile-  of  its 
territory  were  fought  over  than  of  any  other  State  in  the 
Union.  For  a  part  of  the  time  there  were  two  State  gov- 
ernments in  operation.  But  the  war  over,  the  citizens  of 
the  State  hastened  to  acknowledge  their  allegiance  to  the 
Union.  In  Apr.,  1865,  the  State  legislature  ratified  the 
Thirteenth  amendment  to  the  Constitution,  and  July  1L'. 
18GG,  tho  Fourteenth  amendment.  The  same  month  the 
State  was  restored  to  the  Union,  and  has  manifested  her 
hearty  loyalty  for  the  past  ten  yen-. 

Governors  of    T>  nlU  98t  •■■ 
1.  State  of  Franklin  or  Frank-land.  Newton  Cannon 189       9 


John  Sevier 1785-SS 

2.  Territory  of  Tennessee. 

William  Blount. 1790-96 

3.  State  of  Tennessee. 

John  Sevier 1796-1801 

Archibald  Roane 1801-08 

John  Sevier 1803-09 

William  Blount 

Joseph  McMinn... 

William  Carroll.... 
Samuel  Houston 


Jamea  K.  Polk 1839-41 

James  ('.  Jones 1-11-1'. 

Aaron  V.  Brov  o 1S4."» — 17 

Neil  s.  Brown 1817-19 

William  Trousdale 1849  61 

William  B.  Campbell 18 

Andrew  .lolm-on is.YW.7 

Menu  G.  Harris 1857  69 

1809- 1.1  Andrew    Johnson 1862-65 

1815-21  William  <;.  Brownlow...  1865-69 

1821-27  I»e  Witt  <\  Senter 1869  71 

.  1827  29  John  C.  Brown 


William  Carroll 1829-35) James  D.  Porter L875- 
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Candidates  who  received 
the  electoral  and  popular 
vote. 


Amlrviv  JoCkBOn  I* J 

John  C.  Cal Q  V.-P....  ( 

\ ndren  Jaoksoo  P ...  t 

John  C.  Call v,-i\...  ( 

Andrew  Jaob  son  1* { 

Martin  Van  Buron  V.-P..  ( 

1 1  - 1  _- 1 1  L.  White  P i 

Tyler  V.-P V 

William  K.  Harrison  P...  i 

John  Trier  v.-p ( 

Henry  Clay  P t 
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Zaohary  rayfor  P ' 
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Wlnfleld  Soott  P t 

win A  Grati  im  V..P 
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I860  John  It-11  P ' 
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Opposition  candidates. 


William  ll.  Crowd       ' 
Martin  Van  Buren  \      P 
John  Quin  ■■    1 
i;.,  hard  R         V.-P...,      ' 

Hem  f  Clay  P      , « 

John  Sergeant  \  .-P i 

Uartlu  \  in  D  in  ii  P • 

■  m  j.  bnwn  V.-P 

Mo v  in  Buren  P - 

Rich  ...I  U   J   ■  n  on  \     P,  | 

''    j 

■ 

|         \ 

u i  0.  Butler  V.-P.. 
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Third-party  candidates. 


John  Qulncy  Adams  P.. 


Stephen  A    Don 
ll.  v.  John 


(The  writer  acknowledges  his  indobtedn      Po    nan  toi  dow nU]  and  '"  W.  W.  Tho  h  i     I  hier  "f 
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otf  agriculture  j  to  Hia  Exoellenoj   Gov.  James  l>.  Porter,  I  able  information.)  ««  v-  Brooksttt, 
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TENNESSEE— TENXYS(  >X. 


Ten'nessee,  tp.,  Grant  oo.,  Ark.    P.  308. 

Tennessee,  tp.,  McDonough  co.,  111.     V.  2126. 

Tennessee  River,  the  chief  affluent  of  the  Ohio, 
originate*  in  the  confluence  of  Holston  and  Clinch  rivers 
at  Kingston,  ft  an.  It  flows  S. W.  to  Chattanooga,  thence 
W.,  and  again  S.  VV.  Sweeping  throngh  Northern  Alabama, 
it  tin  as  i  L,  trai  ersea  Tennessee  and  Kentucky,  and 

joins  the  Ohio  at  Padueab,  Ky.  Its  drainage-area  is  41,'MiO 
Total  length  to  the  head  of  the  Holston,  nearly 
1200  miles;  below  the  confluence,  SOU  miles.  It  is  naviga- 
ble withoul  obstruction  280  miles  to  Florence,  Ala.,  at  the 
foot  of  the  Muscle  Shoals  (which  sec).  The  shoals  (20 
long)  arc  navigable  about  three  weeks  in  the  year, 
daring  spring  floods.  Above  this  point  the  river  is  navi- 
gable throughout  its  course  fur  the  greater  part  of  the  year 
b\  light  draught  steamers.  There  are  925  miles  of  nat- 
urally navigable  waters  above  the  shoals  upon  this  river 
and  its  tributaries  for  six  months  in  the  year.  It  might 
easily  be  increased  to  1300  miles. 

Tennessee  University,  East.  See  East  Tennes- 
see  University. 

Ten'ney  (Samuel),  M.  D,,  b.  at  Byfield,  Mass.,  Nov. 
27.  174*:  graduated  at  Harvard  1772;  taught  school  a  year 
at  Andover :  studied  medicine :  commenced  practice  at 
Exeter,  N.  H..  1775  ;  entered  the  military  service  as  surgeon 
in  the  Massachusetts  line  June  17,  1775;  served  through 
the  war.  being  at  -Saratoga  and  Yorktown;  settled  again  at 
Exeter  after  the  war,  but  did  not  resume  practice;  was  an 
early  member  of  the  American  Academy  of  Arts  and  Sciences, 
to  whose  Memoirs  he  contributed  an  account  of  the  mineral 
waters  at  Saratoga  and  his  Theory  of  Prismatic  Colors; 
furnished  the  Massachusetts  Historical  Society  an  account 
of  Exeter,  N.  II.,  and  a  notice  of  the  "dark  day,"  May  19, 
1780,  and  wrote  for  the  Massachusetts  Agricultural  Society 
a  valued  treatise  on  orchard-planting ;  wrote  much  on  poli- 
tics in  the  periodicals,  especially  in  advocacy  of  the  Fed- 
eral Constitution  ;  was  a  member  of  the  New  Hampshire 
constitutional  convention  1788  ;  judge  of  probate  for  Rock- 
ingham county  1793-1800;  member  of  Congress  1SOO-07; 
and  published  in  the  New  York  Medical  Repository  for 
1*11  An  Explanation  of  Certain  Owiotts  Phenomena  in  the 
Heating  of  Water,  D.  at  Exeter  Feb.  6,  1816.— His  wife, 
Taditiia  Oilman  (b.  at  Exeter,  N.  H.,  in  1702.  d.  there 
May  2.  L837),  was  author  of  The  Adventures  of  Dorcas  in  a 
Sheldon  and  other  writings. 

Tenney  (Sanborn),  b.  at  Stoddard,  N.  II..  in  1827;  grad- 
uated at  Amherst  College  1853,  in  which  year  he  became 
instructor  in  natural  history  in  the  New  England  Naval 
Institution  at  Lancaster,  Mass.;  afterward  studied  under 
Agassiz  at  Cambridge;  was  lecturer  on  natural  history  in 
the  -Massachusetts  Teachers'  Institute  1S56-65,  also  giving 
public  lectures  in  Pennsylvania  and  other  parts  of  the 
country  :  was  for  several  years  from  its  foundation  a  pro- 
fessor at  Yassar  College;  became  in  lsi3S  professor  at  Wil- 
liams College;  lectured  on  Physical  Structure  and  Natural 
Resources  before  the  Lowell  Institute  at  Boston  1873.  Au- 
thor of  Geology  for  71  ">■!>■  rs,  Glaest  t,  and  Private  Studt  nts 
(1859),  .1  Manual  of  Zoology  (1865),  Natural  History  of 
Animals,  Natural  History  Tahlt  ts,  Elements  of  Zoology,  and 
other  works.  D.  at  Buchanan, Mich.,  July  9, 1877. — His  wife, 
Mits.  Abby  A.  Tenni;v.  is  author  of  Pictures  and  Stories  of 
als  for  the  Little  Ones  at  Home  (New  York,  6  vols., 
1868),  and  contributed  to  the  Natural  Histoiy  of  Animals. 

Tenney  (William  Jbwbtt),  b.  at  Newport,  R.  I.,  in 
1811  ;  graduated  at  Tale  College  in  1832 ;  became  editorially 
connected  with  the  New  York  Journal  of  Commerce,  Even- 
ing Post,  and  other  journals,  and  finally  one  of  a  literary 
corps  connected  with  the  New  York  publishing-house  of 
D.  Appleton  <fc  Co.  Besides  much  general  literary  labor, 
he  completed  Benton's  abridgment  of  the  Debates  of  Con- 
gress, edited  an  illustrated  edition  of  The  Queens  of  Eng- 
land, prepared  the  Military  and  Naval  History  of  the  Re- 
bellion in  fA<  United  States  (1865),  and  has  been  the  prin- 
cipal compiler  of  The  American  Annual  Cyclopaedia  Bince 
its  commencement  in  1861  down  to  the  volume  for  1876. 

Ten'niel  (John),  b.  in  London,  England,  in  1820; 
showed  a  decided  taste  for  art  in  boyhood;  pursued  his 
studies  in  his  own  way.  thus  developing  a  very  original 
style:  was  a  successful  competitor  for  painting  cartoons 
in  fresco  in  Westminster  Palace  1845 :  has  been  since 
1851  one  of  the  principal  artists  on  the  staff  of  Punch, 
and  has  illustrated  many  elegant  Christmas  books,  among 
which  are  £3sop's  Fables,  the  Ingoldsby  Legends,  and  Lalla 

Ten'nis,  a  game  at  ball  in  which  the  ball  is  thrown 
against  a  wall,  and  upon  its  rebound  is  struck  by  a  racket 
and  driven  again  to  the  wall,  etc.  Tennis  is  variously 
played.  *•  Rackets  "  (see-  Racket)  in  England  is  a  modern 
modification  of  tennis,  which  is  a  very  ancient  game. 


Ten'nyson  CAi.fkf.d),  I>.  C.  L..F.  R.S..  b.  atSomersby, 
Lincolnshire,  England,  in  1809,  being  the  third  of  the  seven 
sons  of  Rev.  George  Clayton  Tennyson,  D.  !>.,  rector  of 
Somersby,  by  his  wife  Elizabeth,  daughter  of  Rev.  Stephen 

Fytehe,  vicar  of  Louth.  The  poet's  father  (d.  about  1830) 
was  a  man  of  genius  and  of  energetic  character,  remarkable 
for  great  strength  and  stature,  and  gave  a  careful  education 
to  his  children,  nearly  all  of  whom  began  to  write  tales 
and  verses  from  the  time  they  could  use  a  pen.  The  three 
eldest  sons,  Frederick.  Charles,  and  Alfred,  who  have  all 
become  known  as  poets,  entered  Trinity  College,  Cam- 
bridge, together  about  1827,  and  were  pupils  of  the  cele- 
brated Dr.  William  Whew  ell,  then  one  of  the  tutors  of  that 
college.  A  small  anonymous  volume  of  Poems  by  Two 
Brothers  (1827)  contained  the  earliest  published  verses  of 
Charles  and  Alfred,  and  in  the  opinion  of  Coleridge  and 
Wordsworth  the  poems  of  the  former  possessed  the  greater 
merit.  In  1828  the  eldest  brother.  Frederick,  gained  the 
medal  for  a  Greek  poem,  and  in  1829,  Alfred  carried  off  the 
chancellor's  medal  for  an  English  poem  of  250  lines  on 
Timbuctoo — a  performance  showing  many  of  the  character- 
istic features  of  his  later  style,  though  not  included  in  his 
collected  works.  One  of  his  chief  competitors  for  this 
prize  was  his  most  intimate  college  friend,  Arthur  H. 
Ilallam  (d.  1833),  whose  memory  received  in  later  yens 
a  most  splendid  poetical  commemoration.  While  still 
an  undergraduate,  Alfred  published  a  small  volume  of 
Poems  chiefly  Lyrical  i  18M0),  containing  the  gallery  of 
female  portraits  and  the  elegiac  verse  still  reprinted  at  the 
head  of  his  poems,  but  including  nothing  of  decisive 
promise,  and  which  accordingly  made  no  great  sensation, 
though  kindly  noticed  by  several  critics.  It  was  in  his 
third  volume  of  Poems  (1832)  that,  discarding  nearly  all 
his  verses  of  1827,  and  reprinting  with  great  Improvements 
the  best  verses  from  the  volume  of  1830,  he  first  stamped 
himself  as  a  genuine  poet  by  such  classical  pieces  as  The 
Lad>/  of  Shalott,  (Enone,  The  May  Qnetn.  and  Tin  L'ltn.s- 
Eaters.  This  volume  received  warm  applause  from  the 
highest  authorities,  but  for  unexplained  reasons  the  poet 
published  nothing  more  for  ten  years,  until  he  fairly  took 
the  literary  world  by  storm,  and  established  his  permanent 
reputation  as  the  first  poet  of  the  age.  by  the  new  edition 
of  his  Poems  (2  vols.,  1842),  substantially  in  the  form  still 
familiar  to  all  readers.  The  author  of  Morte  d* Arthur, 
Locksley  Hall,  and  The  Tiro  Voices  had  nearly  reached 
the  summit  of  his  powers,  and  though  his  fame  has  been 
steadily  widening  and  broadening  ever  since,  it  may  be 
doubted  whether  he  has  surpassed  the  "  high-water  mark  " 
of  1842  by  any  of  his  later  productions.  The  Princess,  a 
Medley  (1817).  his  first  long  poem,  was  disappointing  to 
those  critics  who  insisted  upon  seeking  comparisons  with 
the  author's  lyrical  masterpieces,  but  was  quite  satisfactory 
for  those  who  chose  to  take  it  upon  its  own  merits  as  "a 
brilliant  serio-comic  jen  d' esprit  upon  the  noise  about  wo- 
man's rights;"  and  the  songs,  which  first  appeared  as  in- 
terludes in  the  second  edition,  commended  themselves  to 
all  admirers  of  lyrical  gems.  In  Memoriam  (1850),  a  series 
of  marvellously  pathetic  monodies,  written  at  intervals 
through  many  years,  is  still  to  many  minds  the  poet's  mas- 
terpiece. In  1850,  Tennyson  succeeded  Wordsworth  as 
poet-laureate,  in  which  capacity  he  produced  on  the  day 
of  the  funeral  of  the  duke  of  Wellington  (Nov.,  1S52)  his 
immortal  Ode.  The  Crimean  war,  with  its  uncertain  re- 
sult-, exerted  a  depressing  effect  upon  the  poet's  sensitive 
genius,  as  evidenced  by  his  poem  Maud  (1855).  After  a 
silence  of  several  years,  the  first  series  of  Idylls  of  the  King 
(1859),  embracing  four  stories  in  blank  verse  drawn  from 
the  Arthurian  legends,  restored  the  poet's  waning  popu- 
larity, and  was  generally  accepted  as  his  greatest  poetical 
effort — a  verdict  confirmed  and  strengthened  ten  years  later 
when  the  cycle  was  completed  by  the  publication  of  The 
Holy  Grail,  and  other  Poems  (1869).  The  Idyll*  of  the 
King  (1870),  as  reconstructed  by  arranging  the  eight 
idylls  in  their  artistic  sequence,  constitute  an  epic  to 
which  English  literature  can  produce  few  or  no  rivals  since 
the  time  of  Milton.  In  the  interval  between  the  publica- 
tion of  the  two  parts  of  his  Idylls,  Tennyson  hail  issued 
Enoch  Arden,  and  other  Poems  ( 1864),  a  volume  which  fell 
somewhat  below  the  standard  of  public  expectation.  He 
has  since  published  The  Window,  or  The  Songs  of  the  117-  ru 
(  1870  i.  consisting  of  twelve  brief  lyrics  written  for  music, 
and  Qnetn  Mary,  a  Drama  (187.1),  represented  upon  the 
stage  with  moderate  success  in  1870  ;  and  in  1877  another 
drama,  Harold,  also  in  five  acts.  Tennyson  resided  chielly 
in  London  during  the  first  twenty  years  of  his  poetic 
career:  married  late  in  life  (1851)  Miss  Emily  Sellwood,  a 
lady  of  Lincolnshire:  was  settled  at  Farringford,  Islo  of 
Wight,  1851—69,  having  also  a  residence  at  Aid  worth  in 
Surrey,  and  in  1869  established  himself  near  Petersfield, 
Hampshire.  His  poems  have  been  issued  in  many  editions, 
and  in  the  U.  S.  by  rival  publishers.     Two  editions  of  1871 
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(Boston  and  New  York)  contain  the  poems  of  his  earlier 
volumes  of  L830  and  1S32,  which  were  cancelled  by  him- 
self, and  also  some  never  collected  by  him  from  the  maga- 
zines whoro  they  originally  appeared.  The  two  earh  vol 
umcs  above  mentioned  were  also  privately  reprinted  in 
one  volume  in  Canada  (1862).  The  Idylls  of  the  King 
were  magnificently  illustrated  by  Don',  and  most  of  the 
other  poems  have  received  similar  honors  from  other  artists, 
to  which  painting  and  statuary  have  also  hut  their  aid. 
Translations  of  the  principal  poems  have  appeared  in  B61  - 
oral  languages.  Several  volumes  of  selections  have  been 
published,  and  more  than  one  volume  of  critical  analysis, 

but  the  most  remarkable  evidei f  his  popularity  it  D. 

Barron  lliightwell's  Concordance  to  the  Entire  Works  of 
Alfred  Tennyson  ( London,  1869).  Ported  0.  Bliss. 

Tennyson  (Fueiierick),  brother  of  Alfred,  b.  at  Som- 
ersby,  Lincolnshire,  England,  about  L806;  graduated  at 
Trinity  College,  Cambridge,  about  1830;  is  author  of  a 
volume  of  poems,  Days  and  Hours  (  1854). 

Ten-Pins.     See  Nine-Pins. 

Tenrec.    See  Tanrec. 

Ten'sas,  parish  of  N.  E.  Louisiana,  bordering  on  Mis- 
sissippi River,  and  drained  by  Tensas  River,  by  means  of 
which  it  has  water  communication  with  the  interior;  sur- 
face low  and  flat,  soil  fertile.  Staples,  cotton,  Indian 
corn,  live-stock.  Cap.  St.  Joseph.  Area,  680  so.  m.  P. 
1 2,  ll'.i. 

Tensas  (or  Tcnsaw)  River,  or  Bayou  Tensas, 

rises  in  Carroll  parish,  La.,  and  after  a  devious  southerly 
courso  of  250  miles  joins  the  Washita  at  Trinity.  La.  ft 
is  navigable  150  miles  during  good  stages  of  water. 

Tensaw  River,  of  Alabama,  is  a  bayou  which  leaves 
Alabama  River  before  its  junction  with  the  Tombigbee, 
and  pursues  a  course  parallel  with  that  of  Mobile  River. 
Its  waters  flow  into  Mobile  Pay. 

Tension  of  Dissociation.  See  Dissociation,  by 
.  C.  A.  Joy.  Pn.  1). 


Prop. 


Tension  of  Electricity.   Sec  Electricity,  by  Pres. 

II.   .Molt  ION.    I'll.   I>. 

Tension  of  Vapors.  See  Heat,  by  Prop.  W.  P. 
Trowbridge,  A.  M.;  Gas,  by  Prof.  J.  P.  Cooke;  and 
VAPORS  ami  Vai [ZATION. 

Tent  [from  the  Lat.  tentns,  "stretched"].     Both  sacred 

and  profane  history  tells  us  that  tents  of  some  sort  have 
been  used  by  all  nomadic  tribes  from  the  earliest  ages.  At 
the  present  day  the  poorer  classes  in  Persia,  China,  and  in- 
deed in  most   Eastern  countries,  dwell   in  tents  formed  id* 

frames  of  w 1  covered  with  thick  cloth,  felt,  or  matting. 

Tiie  early  Greek  anil  Roman  soldiers  appear  to  have  used 
tents  of  skins  or  canvas.  Tile  history  of  all  wars  in  the 
temperate  zone  proves  that  men  cannot  war  without  tents. 
All  military  tents  are  now  made  of  canvas,  generally  of  cot- 
ton duck,  sometimes  of  linen,  cotton  being  considered  the 
more  suitable  material,  being  more  impervious  to  water  and 
cheaper  than  linen  or  hemp. 

The  tents  used  in  the  military  service  of  the  U.  S.  com- 
pri-e  the  following:    the  h><t>j<it<il  tent,   which  is  made  of 

heavv tton    duck,   [5   feet    square.   12   feel    high   to    ridge. 

with  wall  -U  feet  high,  and  is  provided  with  a  heavy  tlv  or 
double  roof.  These  tents  are  made  to  open  al  both  end-,  so 
that  two  or  more  placed  together  form  a  continuous  ward. 
Each  tent  holds  from  six  to  eight  beds.  The  wall  ten!  for 
Officers,  9  feet  square,  S  feet  11  in -lies  in  height  to  ridge, 
having  a  wall  3  feet  !>  inches  high,  and  is  furnished  with  a 

fly.      Th union  or  wedge-shaped  tent    for    enlisted  men. 

I!  feet  111  incbes  in  height,  s  feet  1  inches  in  width,  and  li 
feet   1(1  inches   long;   it   holds  six   men.     The  shelter  tent, 

being  a  modification  of  the  French  tente  aVabri,  Le  of 

two  pieces  of  cotton  duck-,  each   5  Urt  II  inelie-    hv    6    feel   5 

inches,  arranged  to  button  together  and  stretch  over  a  ridge 
supported  by  pole-.  I  n  active  field-service  experience  -bows 
that  the  be-t  arrangoment  is  for  each  soldier  to  carr;  a  por 

tion  of  a   shelter  tent,  which  may  serve   as  a   cloak   on  the 

march  and  a  cover  at  night,  and  which,  joined  to  two  or 

three  other  piece-,  makes  a  tent  to  bold  from  two  to  four 
men.  During  the  bite  civil  war  in  the  I'.  S.  shelter  or 
poncho  tentfl  Were  adopted,  and  came  to  be  used  very  gen 
erally  before  the  close  .if  the  war.  'flic  poncho  i-  a  piece 
of  oil-cloth  or  robber  doth  about  1;  feel  sqnare,  with  a  -lit 
in  tin'  centre  through  which  the  head  is  put.  Two  or  three 
pOnohOS  form  a  -belter  tent. 

.Many  different  plans  of  tents  for  military  purposes  have 
been  tried  during  the  pafll  tew  years  in  I'up.pe  and  in  thi- 
eoiintiv.  A  tew  v  cars  prior  to  t  lie  bit.'  civil  war  in  the  !'.  S. 
the  WedgC  -Impel  tent  and  the  wall  tent  lor  enlisted  men 
were    replaced    by  the   Sibley  tent,  which  is    1    conical    lent 

supported  by  ntral  pole  resting  on  an  iron  tripod,  and 

is   intended  to  hold    fifteen    infantry    soldiers   or  thirteen 


mounted  men.  One  chief  advantage  of  the  Sibley  tent  is 
that  it  admits  of  being  warmed  bj  an  open  tire  or  small  stove, 
and  is  admirably  ventilated,  having  a  circular  opening  at 
the  apex  partially  covered  by  a  movable  piece  of  canvas  so 
arranged  as  to  be  easily  shifted  according  to  the  direction 
of  the  wind.  The  .-ibby  tent  is  almost  exactly  like  the 
Sioux  lodge,  the  chief  difference  being  that  it  is  constructed 
of  canvas  and  supported  by  the  central  pole  and  tripod, 
while  the  Indian  lodge  is  made  of  rudely-tanned  buffalo 
hides  and  stretched  on  several  long  wooden  poles.  The  use 
of  the  Sibley  tent  fur  our  army  was  discontinued  during 
the  war.  C.  G.  Saw  TELLE. 

Ten'terden  (Ciiaiii.es Stuart  Aubrey  Abbot), tried 
Baron,  b.  in  England  Deo.  26,  L834;  succeeded  to  the  title 

Apr.  10,  1870;  has  been  for  some  years  assistant  under- 
secretary of  state,  and  won  a  high  reputation  for  ability 
upon  questions  of  international  law  by  his  services  at 
Washington  (1871)  and  Geneva  1  Is72)as  counsel  for  Great 
Britain  in  the  Alabama  olaims  question. 

Tenterden,  Limn.    See  Abbott  (Charles). 

Ten  Thousand,  Retreat  of  the.  After  the  battle 
of  Cunaxa  (40]  11.  r.),  in  which  Cyrus  fell  and  all  his  bar- 
barian troops  were  dispersed,  the  Greek  soldier-  who  bad 
served  in  the  army  of  Cyrus,  and  who  numbered  about  ten 
thousand,  found  themselves  placed  in  a  most  critical  posi- 
tion, especially  after  the  assassinati f  Clearchus  and 

their  other  leaders  by  the  Persian  satrap  TissapherneS. 
Under  these  circumstances,  Xenophom  1  which  see)  was 
chosen  leader,  and  he  conducted  them  through  the  plains 
Of  the   Euphrates    ami    the  Tigris,  across  the   table  land    of 

Armenia,  to  Trapezus  (now  Trebizond),  a  Greek  colony  on 
the  south-eastern  coa-t  of  the  Itlack  Sea.  and  from  Trape- 
zus to  chrysnpolis,  opposite  to  Byzantium.  This  retreat, 
which  was  effected   under  extraordinary  difficulties,  but 

Conducted  With  great  success,  has  been  de,-cribed  by  Xen- 
ophon  himself  in  his  Anabasis. 

Tenuiros'tres  [Lat.  tenuis,  "slender,"  and  rostrum, 
"  bill  "],  the  name  given  to  a  group  ("  tribe  "  or  "  family  " ) 
of  birds,  and  including  forms  whose  only  common  charac- 
ters consisted  in  the  possession  of  a  more  or  less  slender 
bill,  and  feet  with  three  toes  directed  forward  and  one 
backward.  According  to  Cuvier.  it  included  the  l.inmoan 
••genera"  Sitta,  Oerthia,  Trochilut,  and  Upupa.  Tin  gri  up 
was  a  very  heterogeneous  one,  and  has  not  been  retained 
in  the  ornithological  system.  I  ooiti:  G11.1,. 

Tenure.  See  Feudal  System:,  by  Pres.  T.  I'.  Wool- 
set,  S.  T.  I).,  LL.D. 

Teocal'li  [Aztec,  teoil,"  god,"  a  ml  colli,  "  house  " — t*. «. 
"  bouse  of  God"],  a  name  given  to  tin-  aboriginal  temples 

of  .Mexico,  many  remain-   of  which   are   still   in  existence. 

Recent  investigations  bave  rendered  it  probable  that  many 
structures  which,  on  Spanish  authority .  have  been  received 
a-  temples  and  palaces,  were  in  reality  but  multiple  bouses, 
built  on  tin-  plan  of  the  put  /.A.  structure-  or  caeas  gi  am 
still  inhabited. 
Te'os,  one  of  the  most  prominent  of  the  Ionian  cities 

in  Asia  Minor,  was  situated  in  l.ydta.  25  miles  S.  W.  of 
Smyrna,  between  the  promontories  of  I'oryccuin  ami  My- 
oiiio-iis.   and    X.   of    the    island    id'    Salnos.        It    bad    two 

go  el  harbors,  and  carried  on  nsider&ble  trade.     In  its 

viiuilv    was    produced    a    celebrated    wine,    and    it-    most 

prominent  public  building  was  a  splendid  temple  oj  Bao- 
ebus.  After  the  Persian  conquest  most  of  the  inhabitants 
emigrated  to  Abdera  in  Thrace.  Teos  continued,  never 
i :"  tie  3,  to  be  a  oil  v  of  a e  importance  until  the  time  of  the 

Romans,  when  it  gradually  fell  into  decay.  Ruins  "I  it. 
of  il  -  walls,  I  Ileal  1  c,  a  10 1  temple,  aie  v  i-iblc  near  the  pi  I 

village  of  Sighajik. 

Tcpic',  town   of  the   Mexican  confederation,  state  of 

JaliSCO,    011    an    elevated    plateau    2500    feel    above  the    -ea. 

en circ I cil  by  high  mountains  11ml  surrounded  will Ion  d 

iiml   garden-',  ha-   about  9000   inhabitants,  mo-tlv    engaged 
in  sugar  cultivation,  cotton  manufacture,  and  agricultl 
TeplltZ.      Sec  Toct.lTZ. 

Tequendama,  Cataract  of.    See  n 

Ter'amo,    town    of   Southern    Italy,   provii f  the 

same  name,  about  35  mih  -  S.  of  Pernio.  It  is  bi  iiititully 
situated  on  mi  elevated  plain  between  two  streams,  some- 
what  above   the   -ite  of  the   old  Interamna,  Of   which   the 

1 lorn  name  is  a  corruption.     Little  is  known  of  the  origin 

or  In  1. 1  iv  of  1  hi-  ancient  town,  whoso  ruin?  tire    till  i  i-iblc, 
but  the  Roman  oolony,  a  walled  -  I     1  miles  i,,  circumfer- 
ence, was  destroyed  b;    the  Goth  ,  rose  again  under  the 
Lombards,  ami    afterward   experienced    man;    ami    g 
vicissitudes.     It  i<  now  an  no in  1  thriving  place, 

having  manufactories  of  po lain,  of  bossi  tartaric  acid, 

licorice,  etc.       Good    aid  lool-ehold    furniture 

is  al-o  extetisiv  elv   made  horo.      P.  19,721. 
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TERAPHIM— TERATOLOGY. 


Ter'aphim  [a  Heb,  plural  of  doubtful  meaning],  a 
name  given  to  images  or  figures,  probably  used  by  the  an- 
cient Hebrews  either  as  objects  of  household  worship  or  as 

roliL,j  ,.,  of  some  kind.     Nothing  satisfactory  is 

known  of  their  character,  origin,  or  use. 

Terashima  Munenori,  b.in  the  province  of  Satsuma 
in  1830  :  educated  in  the  provincial  schools  until  his  thir- 
!-  jausc  of  his  superior  talents,  he  was 
i  i  Yedo  in""  Tokio)  to  study  medicine:  had  for  his 
;„.,,  |  ms  physician;  acquired  a  thorough  know- 
1,.  [o-e  ol  the  Dutch  language,  and  was  noted  for  his  scholar- 
ship wl    n  Comi lore   Perry  visited  Japan;  also  became 

,  |  English  scholar;  was  attached  to  the  Japanese  em- 
which  visited  America  in  1861;  in  1865  was  sent  by 
the  prinee  of  Satsuma  to  England  as  a  commissioner  to 
take  charge  of  several  students,  where  they  all  remained 
for  about  two  years;  was  made  one  of  the  councillors  in 
the  new  government  in  186S;  was  appointed  governor  of 
Kanagawa  in  1869,  acting  at  the  same  time  as  assistant 
secretary  of  foreign  affairs;  held  the  governorship  for  two 
years,  and  became  senior  vice-minister  of  foreign  affairs; 
in  1872  was  sent  as  envoy  extraordinary  and  minister 
plenipotentiary  to  Great  Britain;  on  account  of  his  health 
he  resigned  that  position  in  1873,  when  he  was  appointed 
a  privy  councillor,  or  eangi,  and  also  minister  for  foreign 
affairs,  in  which  position  he  still  continues. 

P.  A.  P,  Barnard. 

Teratol'ogy  [Gr.  repas,  Teparoc,  "monster,"  and  Ao-yoy, 
"discourse"].  In  this  article  under  the  term  teratology 
will  be  o  imprised  all  that  is  usually  included  in  the  several 
terms  "  malformation,"  "  monster,"  "  double  monster/' 
''parasitic  monster,"  **  fcetus-in-foetu,"  etc.,  or  a  summary 
of  the  principal  deviations  from  the  normal  type  occurring 
in  the  vegetable  and  animal  kingdoms.  Elementary  con- 
siderations only  will  be  entered  upon  in  this  article.  The 
reader  must  bear  in  mind  the  important  distinction  between 
primitive  anomalies  or  congenital  malformations,  such  as 
have  been  developed  during  intrauterine  life,  and  acquired 
deformities,  such  as  have  arisen  after  the  birth  of  the  foetus. 
The  former  belong  to  the  province  of  teratology,  while  the 
latter  are  embraced  in  the  field  of  medical  and  surgical 
pathology. 

General  Considerations. — Teratology  is  a  subject  which 
to  those  who  have  bestowed  but  little  thought  upon  it  is 
likely  to  be  regarded  as  affording  a  very  limited  field  of 
research;  it,  however,  embraces  the  consideration  of  so 
many  facts  pertaining  to  its  history,  literature,  classifica- 
tion, and  description,  and  the  embryology  of  the  multitu- 
dinous firms  of  simple  an  1  compound  malformations,  in- 
cluding the  so-called  single,  double,  and  parasitic  monsters, 
foetus -in- feet  ;i,  and  supernumerary  development,  as  to  re- 
quire t'.ie  extended  limits  of  one  or  more  considerable  vol- 
umes, with  numerous  and  expensive  pictorial  illustrations, 
to  treat  it  in  a  satisfactory  or  anything  like  an  exhaustive 
manner. 

HUtory. — For  many  centuries  the  more  remarkable  de- 
viati  m-  from  the  normal  type  of  the  human  or  animal  body 
were  called  monsters,  a  term  derived  from  the  Latin  mon- 
vtntm,  "anything  strange,"  a  derivation  from  monatrare, 
to  "  show  :"  as,  for  example,  the  box  in  which  relics  were 
anciently  kept  for  display  was  called  monttrum.  They  not 
only  attracted  the  attention  of  philosophers,  but  excited 
the  wonder  and  superstitious  awe  of  the  illiterate.  The 
writings  of  most  of  the  ancient  naturalists  and  anatomists 
abound  in  frequent  allusions  to  the  subject,  among  whom 
Hippocrates,  Aristotle,  Pliny,  and  Galen  maybe  cited,  and 
even  Einpedocles  and  Democritus  noticed  the  more  remark- 
able malformations  occurring  in  both  men  and  brutes  ;  they 
also  attempted  explanations  of  the  causes  which  they  be- 
lieved to  have  operated  in  their  production.  All  that  can 
be  found  in  any  of  the  ancient  authors  who  have  attempted 
to  discourse  upon  the  subject — or,  indeed,  in  any  of  the 
works  written  previous  to  the  beginning  of  the  eighteenth 
century — is  of  very  little  scientific  value,  and  for  the  most 
part  consists  of  a  confused  and  perplexing  mass  of  marvel- 
lous and  apocryphal  tales,  inaccurate  descriptions  founded 
on  fanciful  reseniblan  :es,  anil  absurd  and  superstitious  no- 
tions regarding  the  origin  and  portentous  signification  of 
monsters.  While  remarkable  malformations  among  the 
lower  animals  were  regarded  as  monsters  portending  dire 
calamities,  human  monstrosities  were  considered  as  evi- 
dences of  divine  anger  or  as  the  direct  result  of  demoniacal 
influence,  and  hence  looked  upon  with  apprehension  and 
dread,  being  interpreted  by  the  augurs  of  the  times  as 
prodigies  entailed  upon  parents  as  punishments,  and  fre- 
quently as  wonders  of  bad  omen  to  the  public,  foreshadow- 
ing some  general  calamity.  In  a  curious  and  rare  work 
printed  at  Bale  a  little  more  than  three  centuries  ago 
(1557),  the  author,  Conrad  Lycosthenes,  collected  with 
more  industry  than  discrimination  all  the  prodigies  which 


had  been  recorded,  as  he  tells  us,  from  the  beginning  of 
the  world  down  to  his  own  time.  This  curious  folio  is 
profusely  illustrated  with  wood-engravings,  affording  good 
examples  of  the  existing  state  of  the  art,  as  well  as  illus- 
trating the  absurd  popular  notions  of  that  day.  Accom- 
panying the  picture  of  a  malformation,  human  or  animal, 
single  or  double,  follows  a  representation  of  the  special 
calamity  of  which  it  was  believed  to  be  the  inimediatepre- 
cursor,  whether  an  earthquake,  flood,  lire,  pestilence,  or 
war.  After  narrating  an  instance  of  a  mon.-trous  child, 
calf,  or  lamb  being  born  in  a  certain  province,  he  follows  it 
with  an  account  of  its  correlative  event,  such  as  the  death 
of  a  bishop  or  the  destruction  of  a  city,  represented  in 
flames  or  toppling  down  by  earthquakes,  or  its  houses  and 
inhabitants  floatingoff  in  floods  ol'  water.  The  general  be- 
lief that  monsters  had  a  satanic  origin  gave  rise  to  the 
horrid  practice  of  destroying  them,  either  by  drowning, 
strangling,  or  easting  them  into  the  flames,  with  the  hope 
of  thus  diminishing  or  entirely  exterminating  the  progeny 
of  the  devil.  Notwithstanding  that  the  greater  part  of  the 
cases  reported  in  the  old  literature  of  teratology  consisted 
of  fabulous  stories  concerning  supernatural  prodigies,  such 
as  could  have  had  no  real  existence,  yet  there  are  to  he 
found  a  few  genuine  cases  quite  accurately  described.  Some 
of  the  eases  which  at  first  would  appear  to  be  fabulous  are, 
when  examined  by  the  light  of  modern  science  and  com- 
pared with  recent  examples,  found  to  be  identical  with 
recognized  forms.  The  result  of  a  careful  study  of  the 
older  works  on  monsters,  such  as  Lycosthenes,  Licetus,  and 
Androvandus,  will  diminish  the  number  of  cases  heretofore 
regarded  as  spurious,  and  elevate  our  respect  for  the  obser- 
vation and  veracity  of  our  ancestors.  It  was  not  until  the 
early  part  of  the  eighteenth  century  that  painstaking  ob- 
servations of  the  anatomical  structure  of  monsters  were 
fairly  instituted  in  place  of  the  mere  superficial  examina- 
tion ami  description  of  the  external  configuration  which 
had  previously  constituted  the  ultimate  limit  of  physical 
inquiry  on  this  subject.  Corresponding  with  an  increased 
knowledge  of  the  anatomical  structure,  theories  concerning 
the  genesis  and  embryological  development  of  monstros- 
ities, and  systems  of  classification,  partook  of  a  more  ra- 
tional if  not  of  a  scientific  character.  It  would,  perhaps, 
interest  many  readers  to  follow  the  history  of  teratology 
through  its  traditional,  transitional,  and  scientific  periods; 
the  limited  space  allotted  to  an  article  in  a  work  of  this 
character  only  admits  of  reference  to  works  devoted  to  the 
subject  as  cited  in  the  appended  bibliography. 

damnification. — Various  systems  have  been  proposed  by 
the  numerous  writers  on  teratology,  among  whom  may  be 
mentioned  Licetus.  Buffon,  lireschet,  Blumenbach,  Meckel, 
Geoffroy  Saint- Hilaire  and  his  son  Isidore,  Gurlt,  Otto, 
and  Bischoff.  Some  of  these  systems  of  classification  have 
been  very  complex  and  elaborate,  while  others  have  been 
sufficiently  simple.  There  are  many  obstacles  in  the  way 
of  a  satisfactory  and  scientific  classification.  Vrolik 
ignored  all  attempts  in  this  direction,  and  arranged 
analogous  forms  under  mere  general  groups.  It  is  true 
that  the  multiplicity  of  forms  under  which  malformations 
occur  will  admit  of  an  arrangement  into  an  unbroken 
series,  the  inferior  degrees  of  which  are  represented  by 
the  existence  of  a  mere  rudimentary  fragment  or  minus 
proportional  of  the  entire  body,  and  thence  through  many 
intermediate  forms  approaching  the  plus  quantity  or 
normal  type  of  the  species,  which  now  becomes  the  point 
of  departure  for  the  series  of  excessive  or  redundant 
developments  whereby  more  than  belongs  to  a  single 
being  is  produced,  and  through  another  long  chain  of 
transitional  links,  ranging  from  the  addition  of  an  in- 
significant member  or  part  of  a  member,  as  a  finger  or 
toe,  to  the  complete  duplication  of  the  body,  as  seen  in 
the  famous  Siamese  Twins.  In  systematic  treatises  on 
teratology  some  sort  of  classification  is  absolutely  required, 
and  at  least  a  provisional  nomenclature  adopted.  In  this 
article  the  two  heads  of  siinjifr  and  compound  malforma- 
tions, corresponding  with  single  and  double  monsters,  will 
serve  the  writer's  purpose. 

Causes  of  Malformation. — This  inquiry  has  given  rise 
to  much  fruitless  speculation:  and  although  a  degree  of 
obscurity  still  remains  as  to  the  essential  cause  of  the 
several  vices  of  conformation  and  more  remarkable  anoma- 
lies of  organization  which  occur  among  all  the  divisions  of 
the  animal  kingdom,  in  common  with  the  human  species, 
yet  we  are  gradually  approaching  to  a  clearer  understand- 
ing of  the  genesis  of  all  the  varieties  of  malt  arm  at  ion.  The 
superstitions  and  absurd  explanations  of  a  former  age. 
which  to  some  extent  still  hold  in  the  minds  of  a  few  from 
whom  more  rational  views  should  be  expected,  have  chiefly 
vanished,  in  consequence  of  the  light  which  modern  em- 
bryological investigations  have  shed  upon  the  subject. 
Certainly,  nothing  can  be  more  irrational  than  an  attempt 
to  explain  the  anomalies  of  organization  which  occur  in 
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ra:in  by  maternal  mental  emotions,  when  corresponding 
malformations,  in  every  respect  identical  in  character,  occur 
among  tin-  tower  order  of  animals,  viviparous  or  oviparous 
— among  birds,  reptiles,  and  Genes;  indeed,  we  may  go  still 
farther,  and  find  analogous  malformations  in  the  vegetable 
kingdom,  where  single  and  double  monsters  also  abound — 
developments  which  apparently  result  from  defeotive  or 
excessive  formative  power.  Such  flimsy  explanations  would 
certainly  fail  to  account  for  the  fact  thai  deep  seated  organs, 
the  existence  of  which  is  unknown  to  the  pregnant  woman, 
are  frequently  malformed,  as  in  examples  of  congenital 
malformations  of  the  heart,  kidneys,  intestinal  canal,  the 
abnormal  distribution  of  blood-vessels,  more  or  less  than 
the  typical  number  of  vertebra,  ribs,  etc.  This  subject  has 
been  somewhat  exhaustively  discus-e,!  In  tin*  writer  in  an 
article  to  be  found  in  the  American  Jour*  of  Insanity  for 
Jan.,  1870.  External  mechanical  influences]  Buch  as  blows, 
falls,  etc.,  may  by  shock  or  by  affecting  the  general  health 
of  the  mother  have  power  to  disturb  the  imu  m;i]  de\  clop- 
ment  of  the  foetus  in  utero ;  it,  however,  remains  to  bo 
proved  that  any  form  of  malformation  has  ever  resulted 
from  such  a  cause. 

Original  malformation  of  the  germ  has  been  reckoned 
among  the  causes  of  anomalous  development.  The  genu 
is  now  considered  a  product  of  ovarian  secretion  upon  which 
the  male  sperm  acts  ;  hence  we  may  suppose  it  possible  for 
the  germ  to  be  malformed.  (  Vrolik.)  This  view  of  the  eni- 
bryogenesis  of  at  least  some  of  the  primitive  anomalies  re- 
ceives force  from  the  fact  that  repetition  of  the  same  kind 
of  malformation  by  the  same  parents  has  been  observed  in 
a  number  of  eases.  It  may  be  ascribed  to  the  mother  when 
the  malformation  is  repeated,  and  to  the  father  where  his 
children,  by  different  wives,  are  malformed  in  the  same 
manner.  An  additional  evidence  of  original  defect  in  the 
germ  is  the  hereditary  transmission  of  certain  deformities; 
through  several  generations,  examples  of  which  in  an  ex- 
cessive number  of  digits,  hare  lip,  hypospadias,  and  other 
structural  vices,  are  not  very  infrequent. 

Diseases  of  the  Ovum  and  of  the  Foetus. — The  late  Prof. 
Simpson  of  Edinburgh  wrote  several  elaborate  essays  upon 
intra-uterine  pathology  [Ed.  Med.  and  Surg.  Jour.,  Apr., 
1838,  Oct.,  1838,  July,  I839);al80  Prof.  Montgomery  {Dublin 
Jour,  of  Med.  Si-!.,  1832,  and  in  his  work  on  Pregnancy f  and 
article  "JFcetus"  in  Cyclop,  of  Aunt,  and  Physiol*).  Tho 
late  Dr.  William  C.  Roberts  of  New  York  City,  on  Disease  § 
of  the  Foetus,  etc.  {Amer.  Jour.  Med.  Set.,  Aug..  1840,  Oct., 
1841),  as  well  as  Vrolik,  Otto,  and  many  others,  have  greatly 
enlarged  our  knowledge  of  this  interesting  subject.  Otto 
maintains  that  many  malformations  may  bo  ascribed  to 
diseases  of  the  foetus,  while  Vrolik  contends  that  very  few 
arc  attributable  to  this  cause.  Chronic  inflammation  of 
the  brain  may  produce  dropsy  of  the  ventricles,  and  this 
tho  malformation  called  aerania  (no  cranium).  Sponta- 
neous amputation  of  the  limbs  in  utero  by  constriction  of 
the  umbilical  cord,  and  also  some  other  congenital  deform- 
ities, are  described  under  this  head. 

We  now  come  to  the  chief  cause  of  malformation — 
viz.  impeded  or  retarded  development  of  the  foetus  from 
whatever  cause.  Tho  doctrine  of  Serres  and  others,  that 
monstrosities  result,  from  defect  of  the  vascular  or  nervous 
system,  is  untenable.  EmbryogenesiB  teaches  that  the 
several  parts  of  the  body  are  formed  independently,  and 
Vrolik,  an  eminent  authority  in  embryology  and  tera- 
tology, and  to  whom  the  writer  is  so  much  indebted  in  the 
preparation  of  this  article,  concludes  that  no  malformation 
whatever  proceeds  from  a  central  system,  but  is  occasioned 
merely  by  impeded  development,  the  cause  of  which  remains 
concealed.  Retardation  or  arrest,  of  development  may  be 
confined  to  one  part  or  extended  to  others,  as  seen  where 
several  malformations  coexist.  Wolff,  Tiedeinann.  and 
J.  V.  Meckel  have  elaborated  the  theory  that  "  mn.-t  mal- 
formations represent  certain  stages  of  the  development  of 

the  embryo  and  of  its  organs,  at  which  stages  formation  has 
stopped   short,  or  from   which   ulterior  development   has 
oeased  to  follow  the  normal  type."     This  is  doubtb 
most  rational  of  all  the  views  which  have  been  proposed  0] 
entertained  upon  thia  subject,  yet  the  various  malformation 

Which  are  lUlOWn    and    have    been    so  often    repealed  do  not 

precise!;  represent  the  exact  form  al  which  the  foetus  wa* 
arrested  in  its  development,  for  the  reason  thai  important 
modification-  result  from  the  growth  of  the  noi  mal  part-  in 
tho  progressive  nutrition  of  the  foetus,  li  has  bi  en  observed 
i.\  eminent  erabryologista  thai  the  transient  forma  of  the 
human  foetus,  in  its  several  stages  ol  development,  beat  o 
striking  resemblanoe  t<>  the  persistent  typ<  ol  the  lower 
orders  of  animal.- :  henoe  the  human  malformation!  which 
result  from  arrest  of  development  often  acquire  tbeappi  ■ 
ftnoe  of  brutes,  while  those  occurring  in  animals  for  the 

most  part  have  the  form-  of  those  -till  lower  in  1 1 

stead  of  the  higher  order-.    The dei  -  ktioni  from  the  n 
typo  of  a  spocios  are  never  b >■■  destroy  all  sem- 


blance to  it.  There  is  a  limit  beyond  which  abnormalities 
never  pass.  In  reaching  her  ultimate  anomalies  Nature 
observes  the  law  of  propriety  [lex  proprietatis,  i  leisch- 
mannj,  and  make,-  her  approach  through  a  series  ol  transi- 
tional gradations.  lMssimiiar  parts  ami  organs  an  i,<  .  -  i 
found  fused  or  unite  1  together,  nor  transpositions  of  Vli 
beyond  the  limits  of  their  natural  locality:  as.  <.//.,  the 
brain  in  the  abdomen,  or  intestinal  tube  in  the  cranial 
cavity. 

There  are  several  facts  which  have  been  observed  in  re- 
lation to  monsters  which  are  bo  cons  tan  1  that  they  can  be 
considered  as  fixed  organic  laws  i  That  they  occur  in  def- 
inite mini  her.  the  relation  being  about  1  U)  3000  births  :  that 

in  the  greater  pari  of  malformations  the  sex  is  female  j  thai 
certain  species  of  animal.-  are  more  liable  to  produce  mon 
sters  than  others— for  example,  cyclopia  in  .-wine,  double 
monsters  in  man  |  Vrolik)]  in  the  constancy  ol  form  in 
monsters,  even  among  animals  of  the  mostdivi 
(we  find  cyclopia,  aerania,  and  double  monsters  occurring 
in  birds,  possessing  the  identical  characters  as  in  the  Mam- 
malia) :  and,  lastly,  the  greater  predisposition  to  monstros- 
ity among  certain  animals,  being  greater  among  domestic 
than  wild  animals,  75  per  cent,  among  mammals  to  25 
among  birds. 

We  shall  now  proceed  to  the  consideration  of  simple  mon- 
sters,  resulting  from  arret  I  of  dei  elopment ;  the  merest  ab- 
stract Of  the  various  forms  is  all  thai  can  1  e  gi\  en  here,  in 
doing  which  Vrolik's  article  in  the  Cycloptedia  of  Anal 
mat  Physiology  is  quite  closely  followed. 

Malformation  op  the  Ovuu.-(l)  The  so-called  moles 

arc  the  product  of  disease  of  the  ovum.    The  \  estoular  masses 

which  have  hern  so  often  regarded  ;i-  hydatids  are  but  dfl 

.itions  of  the  chorion,  consisting  ol  its  enlarged  villi 

tilled  with  seroit-  fluid.      Occasionally  the    ma--  contains    B 

small  foetus  which  has  been  blighted  at  an  early  Btage  of 

development.        (2)    The    placenta    and    cord    may    undi 
various  alterations,  the  former  divided  into  large  lobes, the 
latter  being  abnormally  long  or  thick,  or  vary  in  the  num- 
ber of  its  vessels  or  in   the  persistency  of  the  umbilical 
vesicle. 

Malformations  op  the  Foetus. — These  are  bo  numerous 
that  only  the  more  notable  can  be  referred  to  here.  First, 
simple  malformations,  or  such  as  result  from  arrest  or  re- 
tardation of  development,  and  lastly  of  compound  mon- 
strosities. 

Cleft  Malformations,  or  such  as  result  from  non-closure 
of  those  parts  of  the  body  which  are  open  tn  an  early  stage 
of  normal  development,  but  which  at  a  later  period  Bhould 
become  closed,  furnish  an  explanation  of  many  forms  of 
foetal  anomaly. 

Non-closure  of  the  Anterior  Parts  of  the  Body.-  -l'< 
of  ih<'  Thorax. — The  «-a\  itie-  of  the  chest  and  abdomen  aw 
open  in  the  earlier  periods  of  einhi  \  onio  de*  elopment,  and 
close  in  the  later  months  of  foetal  life.  The  sternum 
not  commence  to  ossify  until  the  fourth  or  fifth  month  of 
pregnancy;  the  ossifio  centres  in  the  broad  cartilage  are  at 
first  widely  separated  in  the  middle  of  the  sternum,  but 
subsequently  fuse  into  one  bone.  This  furnishes  an  ex- 
planation of  some  of  the  malformations  of  the  sternum,  as 
its  abnormal  breadth,  the  opening-  which  are  found  in  it, 
and  its  separation  into  two  parte,  which  i-  generally  seen 
in  ec( opia of  the  thoracia  and  abdominal  viscera,  in 
cast  tbe  sternum  lb  found  separated,  and  the  heart  and 
pari  of  the  lungs  enclosed  and  merelj  covered  by  the  skin. 
In  rare  cases  the  breast  -bone  is  absent,  and  no  other  defect. 
In  still  more  rare  instances  the  front  walls  of  the chost  and 
abdomen  consist   merely  ol  the  skin,  the  bonj  and  fleshy 

parts    being    entirely  wanting.      The    writer   of    this    article 

has  met  with  an  instance  of  a  ohild  born  with  the  entrails 
appeared  to  be  merely  theperitoneum  :  it 

v,  i      ,  thin,  transparent  memhraric.  which  look  OH  in  flam  ma. 

tion  from   expo  tire  bo  the  air,  gave  wa;  on  the  third  da} 
after  birth,  and  allowed  the  intestines,  etc.,  to  hang  out  of  the 
child  -  abdomen,  in  whioh  condition  it  survived  to  the  end 
ol  the  fifth  day.     Instances  are  on  record  where  a  porsist 
,.,,,.,.  of  the ]  h  I'lnn  of  thi'  front  walls  ol  thi   I 

ha    resulted  in  tbe  birth  of  a  ohild  with  the  heart  pro! 
in"  without  even  it-  own  proper  oovering,  the  pen  ardium 
B      md    For,    IM.   Rev.,  Ocl      1841.  p. 
and  others  In  which  the  entire  oontent*  i     I   -  abdo 
men  are  urfonvered  md  protruding  at  ti"  birth. 

Congenital  umbilical  hernia,  or  rupture 

is  popularly  i  kilt  I,  i    the  resull  ol  a  assure 

ol  the  anterior  walla  ol  the  belly,  the  p  trti  m  u   tin    i 
being  the  but  to  close. 

n  of  the  P  i.— 1 

that  tin-  rogi  oi  alone  re oi  en.     •  ung< 

of  the  umiarv  bladder,  v.       i     n  kfc   anus, 

ooours.     The  prolapse  l  or  in   erted  "  ,li»*  1m,m 

called,  forms    a    red    SpongV    tumor, 

the  separated  pubic  b  >nes.    tn  male  i  hfldrea  the  op* 
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of  tho  seminal  vessels  can  be  found  in  the  lower  part  of 
the  tumor.  The  tubes  which  convey  the  urine  from  the 
kidneys  open  into  the  interior  of  the  bladder,  and  can  be 
seen  -in  its  caked  surface  as  two  papillary  eminences.  The 
urine  drops  constantly  from  them,  and  is  sometimes  seen 
to  flow  in  Bmall  streams,  it  has  taxed  the  ingenuity  of 
Burgeons  and  instrument-makers  to  devise  methods  which 
lives  of  those  who  are  the  subjects  of  this 
malformation  endurable.  In  these  cases  the  pubic  bones 
.  idely  apart,  as  in  the  early  stage  of  embryogenesis — 
as  four  inches — without  intermediate  cartilage, 
ligament.  Tho  penis  is  split  open  along  its 
upper  surface  (epispadia*),  the  testes  are  small,  even  in 
adult-,  and  often  retained  in  the  abdomen  or  in  the  ingui- 
nal or  groin  canals.  Various  other  detects  have  been  ob- 
served in  both  sexes  associated  with  this  malformation.  It 
is  evident  that  all  of  the  cases  of  malformation  above 
alluded  to  arc  the  result  of  non-closure  of  parts  which  in 
the  early  embryo  are  formed  in  two  bilateral  parts,  and  later, 
when  not  arrested,  unite  at  the  middle  line.  Imperforate 
anus  is  the  persistent  condition  of  the  early  embryogenic 
state  of  the  rectum. 

Fissure  of  the  Fare. — In  order  to  properly  understand 
the  various  forms  of  fissure  of  the  face,  the  several 
changes  which  occur  during  the  development  of  the  head 
must  be  briefly  stated.  Vrolik  gives  the  following  sum- 
mary :  Originally,  there  is  a  common  oral  and  nasal  cavity. 
The  place  of  the  nose  is  occupied  by  two  fissures,  which 
extend  from  the  internal  angles  of  the  eyes  to  the  upper 
margin  of  the  cavity  of  the  mouth.  There  is  at  this  pe- 
riod not  the  least  indication  of  a  palate,  so  that  the  mouth 
and  the  nose  form  one  cavity.  The  first  rudiment  of  a 
palate  is  found  in  the  foetus  when  a  little  less  than  an  inch 
in  length.  [Meckel.)  This  rudimentary  palate  is  in  the 
form  of  an  arc,  which  is  gradually  completed  on  the  sides. 
so  as  at  first  to  be  open  at  its  back  part,  but  subsequently 
closed,  when  it  becomes  a  complete  transverse  septum  be- 
tween the  mouth  and  nose.  Arrest  of  development  at  these 
different  stages  results  in  the  production  of  the  various 
forms  of  facial  fissure.  In  the  greatest  degree  of  cleav- 
age of  the  face  the  fissures  extend  from  the  angles  of  the 
mouth  to  the  internal  angles  of  the  eyes,  the  eyeballs,  the 
nose,  and  the  mouth  forming  but  one  cavity.  (  Vrolik, 
Yun  Doeveren,  J.  8.  Meckel.)  It  may  be  confined  to  one 
side  only,  and  in  some  e;i-es  it  is  merely  a  shallow  groove. 
When  the  fissures  are  restricted  to  the  upper  jaw,  double 
hare-lip,  with  cleft  palate,  results  :  if  confined  to  one  side, 
single  hare-lip,  with  or  without  cleft  palate  ;  or  cleft  palate 
may  occur  without  hare-lip.  Fissure  of  the  under  lip  and 
separation  of  the  lower  jaw  have  occurred,  but  very  rarely. 

Fissure  of  the  Skull  (  Acrania). — This  malformation  has 
received  various  names — microcephalia  (small  head),  an- 
encephalia  (no  head),  and  hemicephalia  (half  head).  In 
systematic  treatises  on  teratology  several  types  are  de- 
scribed. In  the  first  the  brain  is  entirely  wanting,  and 
also  the  walls  of  the  cranium  ;  the  whole  base  of  the  skull 
is  exposed.  In  some  cases  not  even  the  terminations  of 
the  cranial  or  cerebral  nerves  can  be  discovered.  The  ab- 
sence of  the  cranium,  the  low  forehead,  and  the  protrusion 
of  the  eyeballs  give  to  these  distorted  monsters  a  brute-like 
aspect,  the  cat's  head  or  Katzenkopfe  of  the  Germans.  The 
bones  of  the  face  are  also  frequently  malformed,  and  the 
vertebrae  of  the  neck  cleft.  In  the  second  type  the  base 
of  the  cranium  is  occupied  by  a  rudimentary  brain  in  the 
shape  of  a  spongy  substance,  with  which  the  nerves  may 
or  may  not  be  connected.  The  spine  may  be  perfect  or 
cleft.  Specimens  of  this  form  of  malformation  have  been 
found  among  the  Egyptian  mummies.  In  the  third  type 
the  back  part  of  the  skull  may  be  closed,  the  spongy  tumor 
occupies  the  place  of  the  brain,  all  of  the  nerves  are  pres- 
ent, and  the  cranial  bones  partly  developed.  In  the  fourth 
and  last  type  the  skull  is  fiat,  with  a  large  opening  through 
which  the  brain  protrudes  [cerebral  hernia).  Tin-  brain  is 
covered  with  the  skin,  and  generally  hangs  like  a  bag  rest- 
ing on  the  back  of  the  neck.  Unlike  the  other  types,  the 
head  is  never  turned  with  the  face  upward,  and  the  ears  do 
not  rest  on  the  shoulders.  All  of  the  forms  referred  to  are 
the  result  of  arrested  and  defective  development  of  the  skull 
and  brain.  Theirorigin  cannot  be  accidental,  since  the  cases 
are  quite  numerous,  and  bear  a  perfect  resemblance  and 
constancy  of  form  in  all  anatomical  museums  and  in  the 
illustrations  of  reported  cases.  The  bodies  and  limbs  of 
these  monsters  are  generally  well  formed  and  well  nour- 
ished. They  are  mostly  born  living  at  the  end  of  full 
term  ;  they,  however,  rarely  survive  more  than  a  few  hours. 
In  gome  ea-^es  of  cerebral  hernia  life  has  been  protracted 
twenty,  thirty,  and  even  sixty  years.  Among  the  causes 
of  acrania,  inflammation  and  dropsy  of  the  brain  probably 
are  the  chief  agents.  Rupture  of  the  cerebral  vesicle  at 
an  early  period  of  embryonic  life  will  explain  some  of  the 
cases;  also  arrests  of  development. 


Spina  bifida,  split  or  cleft  spine,  is  doubtless  generally 
caused  by  inflammation  and  dropsy  of  the  sheath  of  the 
spinal  cord.  It  is  analogous  to  acrania,  above  described. 
In  one  case  of  spina  bifida  in  the  lower  part  of  the  back 
the  subject  lived  twenty-eight  years.  In  some  cases  there 
hi-  been  a  complete  want  of  the  spinal  cord,  while  in  others 
the  oord  has  been  cleft  in  two  right  and  left  portions  as  if 
it  were  double.  In  the  early  life  of  the  embryo  the  two 
lateral  halves  of  the  spinal  cord  are  evolved  separated,  and 
subsequently,  if  not  arrested,  become  united. 

Acephalia,  or  headless  monsters,  occur  under  many  forms 
and  in  different  degrees  of  development.  In  some  of  the 
more  imperfect  forms  there  is  only  a  rounded  fleshy  mass 
covered  with  skin,  without  any  indications  of  extremities; 
it  contains  a  fold  of  intestine,  and  receives  blood  through 
the  vessels  of  the  navel-string.  In  other  cases  there  exists 
one  "i"  both  of  the  lower  limbs,  and  through  a  series  of 
transitional  forms  we  come  to  cases  in  which  the  chest  and 
abdomen  and  all  the  extremities  are  present  and  seem  to 
be  more  or  less  imperfectly  formed.  Kven  in  these  cases 
there  is  scarcely  an  indication  of  a  head.  To  the  spinal 
column  are  added  the  vertebra?  of  the  neck,  and  sometimes 
confused  rudiments  of  cranial  bones.  In  these  cases  there 
is  usually  a  diaphragm,  but  neither  heart  nor  lungs  ;  some- 
times a  liver.  As  this  form  approaches  nearer  to  the  nor- 
mal type,  cases  are  found  in  which  an  amorphous  head  is 
seen,  with  indications  of  eyes  and  nose,  but  neither  cars 
nor  mouth.  In  other  eases  the  body  and  extremities  are 
perfectly  well  developed,  and  having  a  neck,  which  is  want- 
ing in  oil  the  other  types  :  which  neck  is  merely  surmounted 
and  terminated  by  the  ears.  In  the  last  type  the  headless 
monster  consists  of  a  body  only,  without  the  least  indica- 
tion of  upper  or  lower  limbs.  Only  one  case  is  known. 
In  this,  which  had  reached  the  mature  period  of  develop- 
ment, the  chest  contained  a  large  heart,  imperfect  lungs,  a 
malformed  liver,  a  stomach  and  intestinal  canal.  It  has 
been  observed  that  nearly  all  the  types  of  acephali  are 
twins,  being  born  with  one  or  more  perfect  children.  The 
question  has  been  raised  whether  quantity  affects  quality 
in  these  cases.  It  is  easy  to  reduce  the  external  appear- 
anee  of  these  monsters  to  the  early  periods  of  development, 
in  which  the  head  is  not  yet  distinct  from  the  trunk,  and 
in  which  the  limbs  are  not  yet  protruded. 

Want  and  defective  formation  of  the  trunk  have  already 
been  alluded  to.  In  its  extreme  degrees  neither  body  nor 
limbs  are  formed  :  several  cases  are  described  in  which  the 
head  was  the  only  part  found.  Vrolik  mentions  a  case, 
which  he  saw,  which  was  born  with  a  well-formed  calf,  the 
tongue  being  the  only  well-developed  part  in  this  imperfect 
head.  This  case  would  seem  to  prove  that  each  part  of  the 
body  is  evolved  quite  independently  of  the  rest — vessels 
without  the  heart,  nerves  without  brain  or  spinal  cord,  etc. 
In  less  degrees  of  malformation  the  upper  part  of  the  body 
is  found  without  the  lower  limbs.  In  some  examples  only 
one  of  the  lower  limbs  exists.  In  other  eases  there  is  ap- 
parently but  one  lower  limb,  which  is  composed  of  the  ele- 
ments of  two,  being  fused  and  terminating  in  a  caudal  ex- 
tremity, and  hence  monstra  sireniformicu  In  this  deformity 
the  anus  is  closed,  the  genitals  defective,  and  the  navel- 
string  has  but  one  artery.  The  fused  limb  may  terminate 
with  a  single  or  a  double  foot,  or  none  at  all. 

Want  of  all  of  the  extremities  is  an  arrest  of  development 
at  that  period  in  which  the  limbs  are  not  yet  formed,  and 
in  which  small  tubercles  occupy  their  places.  The  upper 
may  alone  be  wanting.  Adult  examples  of  this  defect  are 
often  exhibited  in  " side-shows "  in  whom  the  feet  are 
made  to  act  as  skilful  hands.  Cases  have  been  met  with 
in  which  the  intermediate  parts  of  the  limbs  are  wanting, 
so  that  the  hands  arc  attached  to  the  shoulder  and  the  feet 
to  the  hips.  This  may  occur  to  one  or  all  of  the  extrem- 
ities. In  less  degrees  the  limbs  are  merely  too  short,  all 
their  elements  being  present.  Another  deformity  is  where 
one  or  more  of  the  limbs  terminate  abruptly  in  a  stump. 
Where  the  stump  presents  a  cicatrix,  it  is  due  to  amputa- 
tion in  liter",  caused  by  constriction  of  the  coil  of  the 
navel-string.  In  cases  where  the  stump  is  terminated  by 
one  or  more  rudimentary  fingers,  the  cause  is  from  arrest 
of  development.  It  is  not  infrequent  that  cases  are  met 
with  in  which  the  only  malformation  that  exists  in  a  well- 
formed  child  is  the  absence  of  one  or  more  of  the  fingers 
or  toes.  Coalescence  of  fingers  or  toes  to  a  greater  or  less 
degree  is  ealied  web-fingered  or  web-toed.  Congenital 
club-foot  is  a  mere  abnormal  direction  of  the  foot. 

Cyctnpid.  or  one-eyed  monster,  arises  from  defective  de- 
velopment of  the  middle  line  of  the  face — cleft  deformity  — 
and  fusion,  more  or  less  complete,  of  the  two  eyeballs,  in 
which  ease  the  nose  forms  a  sort  of  proboscis,  and  hangs 
from  above  the  compound  eye.  Want  of  the  under  jaw- 
often  coexists  with  cyclopia;  sometimes  total  defect  of  tho 
opening  of  the  mouth;  in  others  a  mere  fissure  represents 
the  mouth.    The  under  jaw  may  be  merely  too  short.    This 
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whole  scries  consists,  as  Bisohoff  says,  in  an  imperfect  de- 
velopment of  the  first  visceral  arc. 

Compound  monsters  Include  ;ill  cases  in  which  more  than 
belongs  to  a  single  being  is  developed;  in  its  lower  degrees 
the  mere  addition  of  :in  extra  finger  or  toe,  and  in  the 
highest  complete  duplication  by  the  union  of  two  well- 
fonned  foetuses.  That  the  genesis  of  double  monster f  if 
not  a  mere  freak  of  nature,  but  the  result  of  obedience  to 
laws  as  invariable  as  those  which  govern  normal  develop- 
ment, will  be  seen  by  the  following  general  considerations : 
(1)  The  Law  of  Unity  of  Sex. — Out  of  over  500  cases  of 
human  double  monsters,  as  also  of  innumerable  cases  in 
the  lower  order  of  animals,  in  no  instance  has  this  law  been 
violated.  The  account  of  a  double  monster  of  both  sexes, 
given  by  a  clergyman  of  Giessen,  is  very  properly  rejected 
by  Virehow  and  all  teratologists.  The  individuals  of  a 
double  foetus  will  always  be  found  to  have  the  same  sex, 
cither  both  males  or  both  females.  It  is  also  a  fact  that  in  the 
vast  majority  of  cases  they  have  been  found  to  be  females, 
whether  human  or  animal.  (2)  The  Law  of  Homologous 
Union. — The  union  of  the  two  foetuses  of  a  compound 
monster  obeys  tho  law  of  homologous  union  as  uniformly 
as  in  the  union  of  the  two  lateral  halves  of  a  single  foetus 
in  normal  embryogenesis.  In  other  words,  there  is  an 
equal  balancing  of  parts  and  organs  in  each  individual. 
The  same  muscle  of  one  foetus  unites  with  the  same  muscle 
of  the  other;  bone  to  bono;  the  same  nerve  or  blood  ves- 
sel to  the  corresponding  parts  ;  and  so  on  until  all  the  parts 
and  organs  which  are  situated  adjacent  to  each  other  are 
fused,  heart  to  heart,  stomach  to  stomach,  etc.  In  cases 
of  apparent  exception  to  this  law — such  as  a  foetus  by 
inclusion  or  of  a  parasitic  monster — it  has  been  found  that 
the  union  was  homologous  in  the  early  embryonic  periods, 
but  that  the  growth  of  one  foetus  being  arrested  or  retarded, 
this  blighted  one  was  overlapped  and  included  by  its  fel- 
low. (3)  The  Law  of  Right  and  Left  Symmetry, — On  exam- 
ination of  the  structure  and  relative  position  of  the  internal 
organs  of  a  double  foetus  there  will  be  found  a  transposition 
of  the  viscera  of  each  individual  in  order  to  dispose  them 
symmetrically  in  relation  to  the  common  median  axis  of 
the  compound  body.  If  the  double  foetus  has  two  hearts, 
they  will  be  right  and  left  in  position,  and  their  apices  will 
converge  toward  the  line  of  fusion  of  the  two  bodies.  This 
will  be  found  true  also  of  the  livers  and  spleens  and  of  the 
Btomaohs.  The  universality  of  this  law  is  less  positively 
proven  than  the  two  previously  stated. 

Several  theories  have  been  suggested  to  explain  the  pro- 
duction of  double  monsters:  (1)  Tho  notion  which  attrib- 
utes them  to  maternal  impressions  lias  already  been  referred 
to,  and  dismissed  as  untenable  alike  to  double  or  single 
monsters.  (2)  The  theory  that  they  result  from  tho  fecun- 
dation of  a  double  egg — i.e.  of  two  distinct  yolks  enclosed 

in  one  capsule — has  been  proved  by  repeated  experiments 
to  be  incorrect.  (Prof.  Panum  of  Kiel  with  eighty  double 
eggs  of  the  domestic  fowl.)  The  product  of  hatching  such 
eggs  is  twins,  separate  and  of  the  same  or  of  opposite  sexes. 
(3)  A  more  plausible  hypothesis  claimed  that  all  double 
monsters  were  originally  twin  conceptions,  but  that  the 
membranes  separating  them  being  absent,  impel  In- 1,  or 
absorbed,  the  two  bodies  were  brought  into  close  oontact 

with   each    other,   and    coalesced    by    reason    cither  of  some 

inflammatory  action  or  of  the  strong  formative  power  ex- 
isting at  that  period  of  uterine  life.  The  late  i'rof.  Charles 
I>.  MeigS  entertained  this  theory,  which  is  obviously  wrong, 
since  it  fails  to  explain  the  law  of  unity  of  sex,  homologous 

union,  and  right  and  left  symmetry.  Twins  often  differ  in 
sex,  and  one-third  of  twins  are  contained  in  ons  amniotic 
sac,  (he  very  condition  claimed  to  be  most  favorable  to  fu- 
sion, and  yet  in  these  eases  the  twins  are  usually  of  oppo- 
site sexes.  Should  union  occur  under  these  conditions,  they 
would  be  joined  in  tho  most  accidental  and  heterogeneous 
manner,  (ti  It  has  been  demonstrated  by  early  embryos 
in  the  eggs  of  birds,  and  by  observations  under  the  mioro- 
Si-o | f  the  transparent  <"I,'^  of  lish,  that   a  double  monster 

is  the  product  of  a  single  ovum,  whose  vitelline  membrane 
dev. -lops  two  primitive  traces  —i.e.  two  neural  axes — in- 
stead of  one.  In  some  eases  the  primitive  traces  wore  not 
entirely  separated  nor  precisely  equal  in  Bite,  while  in  other 

Oasefl  the  neural  a\i-  WBS  only  partially  bilid.  The  various 
degrees  and  the  extent  to  which  tin-  primitive  trace  is  cleft, 
from  the  slightest  amount  of  duplicity  to  complete  duplica- 
tion, account  satisfactorily  for  all  the  forms  of  dnplex  de- 
velopment. Thus  it  is  -ecu  that  the  compound  monster 
proceeds   from   a    single   germ,  single  sexuality,  and    being 

go i  erned  by  Identical  germinal  laws,  homologous  ami  bj  m- 
metrioal  development  and  fusion  musl  result     The  degree 

of  duplicity  and  ihe  extent  of  fusion  depend  upon  the  prox- 
imity or  remoteness  of  the  piimiiiv e  traoea  and  ihe  relative 

inclination  of  their  axes. 

The   so-called    parasitic    monster    is    the    mime    propoi 

tional.  the  lesser  or  imperfeotlj  dei  'doped  halt,  of  a  doable 
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monster.  AVhen  the  two  individuals  of  a  compound  mon- 
ster are  equal  and  symmetrical,  they  represent  the  plus 
quantity.  In  a  series  of  cases  of  non-symmetrical  duplex 
developments  we  find  every  degree  of  falling  off'  that  per- 
tains to  the  malformed  single  foetus,  resulting  from  tho 
same  causes — viz.  arrested,  retarded,  or  embarrassed  de- 
velopment. Two  authentic  cases  of  triple-headed  monsters 
arc  recorded,  one  human  and  one  of  a  lamb.  Their  em- 
bryogenesis is  readily  explained  by  a  double  splitting  of  the 
primitive  trace,  whereby  the  cephalic  extremity  of  the  neural 
b  ■■-! .-  becomes  trifid. 

Limited  space  forbids  us  going  into  a  detailed  account  of 
the  numerous  forms  of  double  monsters  which  have  oc- 
curred, even  in  the  human  subject.  For  particulars  those 
interested  may  consult  the  e  ;-ays  of  the  present  writer  on 
Diploteratology  in  the  Transactions  of  the  Medical  Society 
of  I  lie  State  of  Xew  York  for  the  years  1865,  1866,  1867, 
and  ISCiS,  comprising  L'lio  pages  and  iL'li  lithographic  il- 
lustrations. It  contains  a  chronological  bibliography  of 
the  subject,  embracing  several  hundred  titles  of  works 
published  during  the  past  three  centuries.  The  student 
of  teratology  will  seek  the  works  of  Isidore  (ieotfroy 
Saint-Hilaire,  Otto,  Vrolik,  Forster,  Braune,  and  many 
others.  GrJEORGE  Jackson   FlSHEH. 

Ter'bium,  the  name  given  by  Bfosander  to  a  substance 
associated  with  erbium  and  yttrium  in  the  mineral  gadoli- 
nite,  and  supposed  by  him  to  be  a  new  metal,  but  the  ex- 
periments of  other  careful  analysts  have  failed  to  discover 
such  a,  metal,  and  its  existence  is  consequently  a  matter  of 
doubt.     (See  Erbium  and  Yttrium.) 

Ter'burg  (Gerard),  b.  at  Zwolle  in  the  Netherlands 
in  1G0S;  received  probably  his  first  instruction  in  painting 
from  his  father;  travelled  through  Germany  ami  Italy, 
whoso  art,  however,  had  no  influence  on  him;  painted  in 
16-i8  the  sixty-nine  plenipotentiaries  who  concluded  tho 
Peace  of  Minister;  was  invited  to  Madrid;  visited  PariE 
and  London;  gained  great  favor  everywhere  both  by  his 
person  and  by  his  art;  returned  home  rich  and  renowned, 
and  settled  in  Deventcr,  where  he  was  chosen  burgomaster. 
D.  in  1681.  His  pictures  arc  mostly  genre  pieces,  repre- 
senting scenes  of  the  easy  and  elegant  life  of  the  upper 
classes.  They  are  scattered  all  over  Europe,  and  command 
immense  prices. 

Terce'ira,  one  of  the  Azores  Islands  (see  Azores), 
comprises  an  area  of  220  sq.  m.,  with  about  40,(100  inhab- 
itants. The  coasts  arc  steep,  wild.  ami.  with  exception  of 
a  few  strongly  fortified  places  which  afford  good  harbors, 
perfectly  inaccessible.  The  interior  is  much  broken  up  by 
volcanic  agencies,  but  tho  soil,  mostly  consisting  of  de- 
composed lava  and  tufa,  is  exceedingly  fertile,  and  wine. 
Oranges,  and  limber  are  largely  exported.      Cap.  Angra. 

Ter'ebinth,  Tiel  Tree,  or  Turpentine  Tree,  tie 

Ptstacia  ten  hi  nth, is,  of  the  order  Anaoardiacess.  It  i-  some 
thirty  or  forty  feet  hiLrh,  and  grows  in  the  Levant  It  pro- 
duces ihe  valuable  Cbian  turpentine.  The  terebinth  tree 
is  noted  for  its  extreme  longer  ity. 

Teiebratula.     See  Tebebeatdxidje. 

Terebratn'lidir   [Lat.  '<  r<  bran  ,  to  ■*  bore  "].  a  name 
applied  to  a  family  of  braehiopods  of  the  order  Arthropo 
mata.       The  group,  like    the  old   LiniKean    genus  has    been 

much  modified  in  extent,  and  successively  restricted:  at 
first  it  was  nearly  coequal  with  the  order  to  whioh  It  be 

longs,  but  is  now  restricted  by  Davidson  and  others  to  in- 
clude certain  genera  agreeing  In  the  follow  ing  characters  : 

The  shells  are  diversiform  in  shape  in  the  several  groups, 
but  the  beak  i~  always  no>ro  or  less  prominent  and  trun- 
cated by  a  aubciroular  perforation  (for  the  passage  of  the 
peduncle),  partly  completed    by  a   deltidium  in  one   or  two 

pieces :  the  shell-substance  is  punctated;  the  labial  ap- 
pendages are  connected  with  each  other  by  B  membrane. 
aro   variously  folded   OH  themselves,  and   are   more  or   LOSS 

supported  by  oaloified  processes,  which  are  diversiform  in 

shape,  but  never  spiral.     The  >\ iea  live  in  the  ocean, 

attached  by  b  peduncle  to  rocks  and  other  bodies.  Thej 
are  the  most  numerous  and  varied  in  development  axnoi 

the   living    braehiopods.      In    time   the   family    ha-    existed 

from  at  least  the  oloae  of  the  Silurian  period  to  the  pi  i 
time.     The  following  genera  are  recognised  bj   Davidson, 

and  by    Pall  have  been  distributed   under    several   Mih-fnin- 

llies— vis.  (1)  Terebratulinee,  including  the     enera    Ten 
i.  ntufaj    Vielatma    (/.),    RenseeUeria    I       .     n    ebratulina, 
Waldheimia,   and    Maeandrewaj    (2)   £  '  '  dinss, 

represented  by  the  genus  Stringocephalt  -  (3    Maga- 

sinss,  embracing  the geners  !'■■■■ 

ft    ■■:■  no    (/.),   Megerlia,   and     \fo  ■  Krau      ninm, 

inoluding  the  genera  Kro  r  and  '"■ 

Udiinss,  typified  by  the  genus  Platidia  ;  ai  'h.\ 

rinss,  represented   bj    the  genera    Megathyris  or    I 
Cistella,  and  Zellanxa  :  the  genera  ftfaimia,  Onynioj  / 
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are  also  admitted  by  Mr.  Davidson,  and  so  are  a 
Dumber  of  sub-genera  by  -Mr.  Dall.  (See  Dall  in  Am, 
JottriK  Conch,,  vol,  vi.  pp.  88-147.)  The  greater  number 
of  these  genera  arc  still  represented  by  living  species,  and 
ctinct  are  indicated  by  the  tetter  (/.)  after  them. 
(See  also  Lamp-Shell.)  Theodore  Gill. 

Teredin'idae    [from    Teredo,   Gr.  reprjS^v,  the  typical 
genus],  a  family  of  conchiferous  or  lamelhbranchiate  mol- 
lr   in   connection  with   the   so-called   "ship- 
Worms,'1  which  are  its  chief  representatives.     The  several 
are  in  nowise  related  to  worms,  and  the  only  feature 
common  between  the  two  is  the  elongation  of  the  body 
of  the  tube  which  they  form;  they  have,  however,  the 


The  Ship-worm. 

true  molluscan  organization,  and  the  elongation  is  simply 
due  to  the  excessive  protraction  backward  of  the  siphonal 
tubes  and  the  reduction  of  the  body.  The  abdominal  or 
shell  covered  portion  of  the  animal  is  comparatively  very 
small  and  almost  subglobular,  and  the  siphonal  portion  is 
in  proportion  extremely  long  and  worm-like;  the  siphons 
are  united  for  the  greater  part  of  their  length,  but  free 
toward  their  ends,  and  there  armed  with  two  peculiar 
elongated  shelly  appendages  called  "styles"  or  "siphonal 
palettes;"  the  mantle  is  well  developed,  its  lobes  united 
except  at  the  pedal  opening,  reflected  behind  over  the 
valves  of  the  shell,  and  developed  above  into  lobe-like 
expansions,  which  are  also  reflected  over  the  hinges  of  the 
shell,  and  serve  to  keep  the  valves  in  place;  the  gills  are 
large,  and  extend  far  into  the  siphonal  portion;  the  mouth 
is  provided  with  palpi,  the  foot  is  subcylindrical  and 
sucker-like,  with  a  foliaceous  margin,  moderately  protrac- 
tile, and  well  supplied  with  nerves,  the  shell  is  composed  of 
two  equal  valves  of  peculiar  form;  these  valves  are  not 
united  at  the  hinge,  but  are  only  kept  in  place  by  the  re- 
flections of  the  mantle  above  referred  to,  and  are  thus 
susceptible  of  much  independent  interaction;  the  valves 
are,  in  the  typical  forms,  severally  divisible  into  three 
regions,  indicated  by  a  decided  anterior  notch  as  well  as 
groove,  and  by  a  posterior  furrow  or  groove  crossing  the 
shell  in  a  curved  lino  from  behind  the  umbonal  region; 
these  limit  (1)  the  anterior  projecting  cockle-like  part,  (2) 
the  median  deep  part,  and  (3)  the  posterior  true  shell-like 
(e.  g.  like  the  posterior  portion  of  the  shell  of  a  Pholas  or 
Mya)  part.  The  sculpture  often  varies  much  on  these 
several  parts,  although  all  resulting  from  modifications  of 
the  lines  of  growth.  In  the  Teredo  navalis,e.  g.,  (1)  the 
anterior  portion  is  ribbed  like  a  cockle-shell,  the  ribs  (de- 
veloped from  lines  of  growth)  radiating  backward  from 
the  incurved  anterior  margin,  transversely  furrowed, 
and  abruptly  terminating  at  the  groove  dividing  the  an- 
terior and  median  regions;  (2)  the  median  portion,  on  its 
anterior  slope,  has  the  lines  of  growth  developed  into  rows 
of  acute  cuneiform  denticles;  and  (3)  the  rest  of  the  surface 
has  concentric  wave-like  folds  or  distant  stria1 ;  the  in- 
curved protuberances  of  the  valves  support  long  spine-like 
apophyses  which  point  downward  within  the  shell  toward 
the  lower  margin.  The  animal  forms  a  long  trabes  in 
which  it  conceals  itself.  Such  are  the  principal  characters 
which  distinguish  this  type.  The  significance  of  some  of 
the  details  noted  will  be  soon  obvious.  First,  however, 
the  several  modifications  of  the  type  should  be  adverted 
to.  The  family  has  quite  a  number  of  representatives, 
most  of  which  bore  in  wood,  but  a  few  live  in  the  bottom 
of  the  water,  and  the  tubes  they  form  in  that  case  serve  to 
protect  them  from  the  inflow  of  mud  into  their  burrows. 
The  members  of  the  several  subordinate  groups  and 
species  arc  essentially  similar,  but  differ  much  in  details 
as  to  form  and  sculpture  of  their  shells,  and  still  more  in 
modifications  of  the  siphonal  palettes.  On  the  modifica- 
i  -  of  those  elements  the  family  has  been  differentiated 
by  E.  Percival  Wright  into  six  genera — viz..  Teredo,  Nan- 
tttora,  Kuphus,  Calobatea,  Xylotryat  and  Uperotus*  Still 
another  genus,  Lyrodus,  has  been  introduced  by  A.  A. 
Gould.  Not  far  from  40  species  have  been  recognized  by 
recent  naturalists,  most  of  which  belong  to  the  typical 
genus  {Teredo).  Representatives  of  the  family  are  widely 
diffused,  and  some,  more  or  less,  are  found  in  the  seas  of 
almost  every  country. 

Great  ravages  have  been  committed  by  species  of  the 
genus  Teredo— especially  Tered  — and  government 

commissions  of  inquiry  have  been  instituted  to  investigate 
the  natural  history  of  the  animals  with  a  view  to  staying 
their  destructive  work.  The  literature  involving  the  sub- 
ject is  therefore  very  voluminous.  The  most  noteworthy 
reports  are  those  made  during  the  years  1860-65  by  a  com- 
mission authorized  by  the  government  of  the  Netherlands, 


and  of  which  an  abstract  was  published  in  1866  by  the  sec- 
retary of  the  commission.  E.  H.  von  Baumhauer.  In  this 
abstract  the  subject  is  considered  under  the  following  heads, 
with  the  results  indicated  : 

I.  The  Mechanism  of  the  Apparatus  by  mean*  of  which  the 
Teredo  navalis  perforates  it*  galleries. — Recalling  the  ar- 
mature of  the  valves  already  described — the  file-like  ribs 
ami  rows  of  denticles — it  was  inferred,  and  has  been  dem- 
onstrated by  experiment,  that  the  excavations  of  the  ani- 
mal are  effected  by  the  continuous  action  of  the  valves, whose 
hard  anterior  surfaces  act  by  attrition  in  the  manner  of  a 
file,  and  gradually  rasp  away  the  wood  attacked.  The  foot 
is  a  delicate  organ  of  touch,  and  serves  to  guide  the  animal. 
II.  On  the  Mode  of  Life  of  the  Teredo. — 
The  sexes  are  divided,  and  in  unequal  num- 
ber, there  being  about  twenty  males  to  one 
female,  according  to  Quatrefages.  The  fe- 
male is  oviparous,  and  expels  the  eggs 
through  the  branchial  siphon  in  the  months 
of  June  and  July  in  Middle  Europe.  The  young  attach 
themselves  to  wood,  and  soon  (within  even  two  weeks) 
perforate  into  it,  the  openings  being  naturally  small  and 
the  holes  increasing  with  the  size  of  the  animal.  Tho 
wood  is  bored  in  different  directions,  but  the  several  in- 
dividuals skilfully  avoid  intrusion  into  the  burrows  of 
their  neighbors,  although  frequently  leaving  very  nar- 
row partitions.  Thus,  the  wood  is  often  honeycombed, 
and,  yielding  to  very  slight  force,  is  readily  demolished. 
The  fine  particles  of  wood  ground  away  are  conveyed 
through  the  shorter  siphon  into  the  open  water.  The  ani- 
mal flourishes  in  clear  pure  water.  Its  most  formidable 
enemy  is  a  kind  of  worm,  the  Lycoris  fucata,  which  pene- 
trates into  its  burrows  and  devours  it. 

III.  On  Circumstances  which  favor  the  Ravages  of  ike  Ter- 
edo.— It  has  been  found  that  the  ravages  of  the  animal  have 
suddenly  increased  in  certain  years — e.  g.  in  the  Nether- 
lands in  the  years  1731,  1770,  1*827,  1S58,  and  1359 — and  it 
has  been  ascertained  by  elaborate  investigations  that  this 
increase  was  co-ordinated  with  three  concurrent  circum- 
stances— viz.  (1)  the  fall  of  a  diminished  amount  of  rain; 
(2)  the  consequent  diminution  of  the  inland  bodies  of  wa- 
ter;  and  (3)  the  resulting  increase  of  the  saltness  of  the 
sea.  In  other  words,  the  Salter  the  sea  is  within  certain 
limits,  the  better  flourishes  the  Teredo. 

IV.  Experiments  undertaken  to  ]>rezerve  Wood  from  the 
Attacks  of  the  Teredo. — These  have  been  very  numerous, 
and  it  must  suffice  to  indicate  that  the  Netherlands  com- 
mission came  to  the  conclusion  that  the  only  preservative 
against  the  ravages  of  the  Teredo  is  creosote  oil.  Care 
must  be  taken  as  to  the  quality  of  the  liquid,  the  manner 
of  its  application,  and  the  nature  of  the  wood  on  which  it 
is  employed.  (Consult  especially  articles  by  E.  H.  Baum- 
hauer {S'ur  le  Taret  et  les  Moyens  de  preserver  les  Hois  de  see 
Degdt*,  in  Archives  Neerland,  de  Sciences  exactes  et  Nat.t 
vol.  i.  pp.  1-45,  pi.  1-4).  G.  W.  Tryon  {Monograph  of  the 
Family  Teredids,  in  Pr<<e.  Acad.  Nat.  Sc.t  Philadelphia, 
1862,  pp.  453-482),  and  E.  Percival  Wright  {Contributions 
?,,  .i  natural  History  of  the  TeredidsB,  in  Trans.  Linn.  Soc. 
London,  vol.  xxv.  pp.  561-568,  pi.  64-65).  In  these  other 
references  will  be  found.)  Theodore  Gill. 

Teredo.     See  Teredixid-E. 

Ter'ence  (Pi-blics  Terentits  Afer),  b.  at  Carthage 
105  B.  c. :  became,  though  in  a  manner  not  known,  the 
slave  of  Publius  Terentius  Lucanus.  On  account  of  the 
talents  he  early  evinced  he  received  a  careful  education, 
was  manumitted,  and  lived,  after  the  performance  of  his 
first  comedy,  Andria,  in  166  b.  c,  in  intimate  intercourse 
with  some  of  the  best  men  in  Rome,  such  as  the  younger 
Scipio.  Ltelius,  and  others.  In  160  B.C.  he  went  t>»  Greece, 
and  is  said  to  have  translated  108  comedies  by  Menander 
during  his  stay  there;  but  he  never  returned.  The  reports 
of  his  death,  however,  difl'er  very  much,  some  even  assert- 
ing that  he  was  drowned  before  he  reached  Greece.  Six 
of  his  comedies  have  come  down  to  us — namely,  Andria, 
ffecyra}  ll>  auton-timoroumenos,  Bunuehus,  Phormto,  and 
AdelpM.  They  all  belong  to  the  so-called  fibula  palliata — 
that  is,  they  represent  Greek  characters,  Greek  customs, 
and  Greek  life;  and  they  all  are  borrowed,  to  some  extent, 
from  Greek  originals  by  Menander,  Apollodorus,  or  Diphilus, 
two  Greek  comedies  being  often  melted  down  into  one  by 
the  Latin  author.  By  the  Roman  public  at  large  they  were 
not  received  with  any  great  applause;  people  left  the  the- 
atre when  they  were  played  to  see  the  acrobats;  but  their 
purity  of  language,  elegance  of  diction,  and  refinement  of 
humor  and  sentiment — merits  which  the  rivals  of  Terence 
ascribed  to  the  co-operation  of  Scipio  and  Ladius — made 
them  great  favorites  and  subjects  of  much  imitation  alter  the 
revival  of  letters  in  the  Middle  Ages.  Among  the  latest  edi- 
tions are  those  by  Parry  (London.  1857),  Wagner  (Lon- 
don, 1S69),  and  Umpfenbach   (Berlin,  1870).     There  are 
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translations  into  English  by  Patrick  (1745),  Colman  (1765), 
and  Riley  |  is;,:;). 

Ter'govist,  town  of  Wallachia,  on  the  Jalomnitza,  was 
formerly  the  capital  of  the  country,  and  had  celebrated 
glass  works  and  30,000  inhabitants,  but  has  now  declined 
very  much)  and  contain."  not  more  than  2600  inhabitants. 

Terhunc  (Mauv  Virginia  IIawiis),  known  by  her 
nom  de  plume  ".Marion  Harland,"  b.  in  Amelia  oo.,  Va., 
about  I  s  ■'!."> ;  in  is.jli  married  Ue\.  ]].  p.  Terhunc.  then 
a  clergyman  in  Virginia,  who  in  1859  became  pastor  of  a 
Dutch  Reformed  church  in  Newark,  N.  J.,  which  has  since 
been  her  residence.  She  began  to  write  for  the  press  at  a 
very  early  age,  and  when  sixteen  contributed  to  Godey's 
Lady's  Book  a  sketch  entitled  Marrying  from  Prudential 
Motive*)  which  was  copied  without  credit  into  an  English 
periodical,  thence  translated  into  French,  from  which  it 
was  retranslated  into  English,  and  in  tiiai  shape  repub- 
lished in  England  and  America.  She  has  published — 
Alone  (1854),  The  Hidden  Path  (1855),  Mote  Side  (1857), 
Miriam  (1860),  Nemesis  (1860),  Husks  (1863),  Husbands 
and  Homes  i  1865),  Sunnybank  |  1866),  The  Christmas  Holly 

(1807),  ttu(/!f'nlIitH0ni»t{\M*),  PJtr  wit's   T.  >npt>tti<,n  (1869), 

II,  /,  n  Gardner,  The  Empty  Heart,  At  Last  |  L870),  Common 
Sense  in  the  Household,  a  manual  of  domestic  housewifery 
(1871),  True  as  Steel  (1872),  Jessamine  (1873),  From  my 
Youth  Up  { L874  I. 

Terliz'za,  town  of  Italy,  province  of  Bari  delle  Puglie, 
in  a  fertile  plain  about  7  miles  from  the  Adriatic,  and  very 
near  the  town  of  liarlctta.  It  was  a  place  of  great  strength 
during  the  Middle  Ages,  and  the  emperors  of  Germany 
and  the  kings  of  Aragon  sought  refuge  here  at  different 
times.  The  old  castle  and  tho  solid  walls  and  towers  of 
the  city  arc  still  standing,  but  tho  deep  and  broad  trench 
has  lately  been  converted  into  a  kind  of  boulevard.  There 
is  said  to  be  a  fine  private  gallery  of  pictures  here.  Grain, 
wine,  oil,  and  fruits  are  exported  to  some  extent,  but  good 
roads  are  greatly  needed  as  a  means  of  communication 
with  the  neighboring  country.     P.  18,261. 

Ter'inini  Imere'se  {Therm*  Himerenses),  town  of 
Sicily,  province  of  Palermo,  25  miles  S.  E.  of  the  city  of 
Palermo.  It  is  situated  on  a  hill  on  the  left  bank  and  near 
the  mouth  of  the  river  Termini,  which,  as  well  as  the  town, 
derives  its  name  from  the  warm  springs  in  and  near  this 
place.  It  is  a  walled  town,  with  a  castle  on  tho  seaward 
side,  and  it  contains  a  few  noticeable  buildings,  lu  the 
principal  church  there  are  respectable  paintings.  On  the 
Gothic  front  of  the  church  of  St.  Caterina  may  be  seen 
some  very  old  bas-reliefs,  and  in  the  interior  there  are 
frescoes  of  interest.  The  exports  of  Termini  are  chiefly 
grain,  fruits  (especially  almonds),  sumach,  oantharides, 
etc.,  ami  these  will  greatly  increase  with  improved  means 
of  communication.  It  was  under  the  walls  of  the  ancient 
Hi"  tern  that  lielon  obtained  his  groat  victory  over  the  Car- 
thaginiana  i  180  B.  a),  ami  when,  seventy  years  after,  the 
Punic  armies  destroyed  the  city,  the  refugees  made  tho 
new  settlement  of  Thermae  Himerenees,  which  was  a  flour- 
ishing town  in  the  time  of  Augustus.  Little  is  heard  of  it 
during  the  Middle  Ages,  and  its  present  interest  consists 
chiefly  in  the  ancient  objects  already  excavated  in  and  near 
the  town,  and  in  the  promise  it  gives  of  a  still  richer  an- 
tiquarian harvest.     P.  1.9,739. 

Ter'mites,  improperly  called  White  Ants,  belong  to 
the  order  Neuroptera,  suborder  Pseud oneuroptera.  Though 
most  abundant  in  hot  climates,  this  family  of  insects  reach 

far  beyond  the  tropics,  extending  in  our  hemisphere  N. 
and  8.  from  New  England  to  Chili,  and  E.  and  \V.  from 
ocean  to  ocean.  The  African  species  I  '/'.  bellicosus)  build 
greal  pinnacled  nests,  L5  feet  in  perpendicular  height  and 

GO  feet  in  circumference  at  tin:  base.  Formerly,  the  plains 
Of    Africa   were    in   many   places    thickly   studded   with   thC86 

hills,  but  the  advance  of  civilized  man  lias  driven  them 
bach   from  the  neighborhood  of  the  foreign  settlements. 

The  nests  are  destroyed  partly  to  obtain  the  id  ay,  which  is 
valuable  for  building  purposes,  but    principally  to   rid   the 

country  of  the  insects,  winch  arc  the  mo  I  formidable  pests 
of  that  climate,  hi  founding  a  nest  the  termites  erect  first 
a  single  pinnacle  several  Feet  high,  and  very  email  about 
the  base,  and  then  others  near  it ;  finally,  these  arc  all  con- 
solidated into  q  single  dome,  and  the  middle  pinnai  i 
having  performed  their  part  a-  scaffolding,  are  removed. 
The  pinnacles  arebuill  onlj  while  thenesl  is  being  en- 
larged.    When  it  has  reached  its  maxim 

is  a  rounded  dome,  upon  whose  on  i  grass  and 

wee  Is  grow  Freely  ;  in  the  dry  Beason  it  looks  not  unlike  a 
haycock.     The  outer  shell  (Fig.  I,//)  is  built  of  hard. 

solid    clay,   which    (lie    gun    hake-     to    a    tfghl    yellow    color; 

within  is  the  dwelling  proper.     Cn  the  oentro,  at  or  b 
the  level  of  the  base,  lies  the  queen'    chamber  d d.     The 
walls  of  i he  royal  cell  are  built  of  Bolid  clay  from  one  Inch 

to  one-eighth  of  an   inch  in   thickness.     The   tl ■   i      flat 


and  smooth;  from  this  an  oval  arch  springs  up,  forming  a 
chamber  in  the  Bhape  of  a  half  ellipsoid  cut  through  its 
major  axis.  In  huge  nests  the  royal  chamber  sometimes 
measure-  8  inches  in  length.  Above  and  around  this  cell 
are  irregular  clay  chambers  go,  forming  anterooms,  where 

the  royal  attendant-  wait  :  or  magazines,  stored  with  gums 

and  inspissated  juices  of  plants  j  other  chambers  are  Beat 
tered  among  these,  which  are  formed  of  bits  of  wood  glued 
together  by  means  of  what  appears  to  be  vegetable  gums. 
These  cells  are  nurseries,  and  in  them  the  eggs  are  placed 
and  the  young  reared.  The  nursery-walls  are  alwaj  found 
invested  with  what  Beems  to  be  mould  covered  with  small 
white  specks.  Under  the  microscope  these  -peck-  are  seen 
to  be  fungi  not  unlike  the  edible  mushroom,  and  in  h 
measure  this  forms  the  food  of  the  larva:-.  The  conge 
Of  cells  extend  to  the  outer  shell  of  the  Qesl  OS  c,  .  i  v  side 
and  two-thirds  of  the  way  up  the  enclosing  dome.  Be- 
tween the  roof  of  the  cells  A  and  the  enclosing  clay  wall 
//is  left  the  arched  hollow  chamber  b  6,  which  serves  as 
an  air-chamber,  and  secures  the  proper  degree  of  warmth 
and  moisture.  The  walls  of  the  dome  are  penetrated  with 
many  galleries  a  a  '/,  and  by  means  of  these  all  parts  of 
the  dwelling  intercommunicate ;  in  some  places  arched 
bridges  ee  are  sprung  from  the  lower  to  the  upper  stories 
to  secure  quick  and  easy  transit.  There  are  no  direct 
openings  from  the  nest  to  the  outside  air;  but  from  the 
interior  long  underground  passages,  sometimes  1 L*  or  15 
inches  in  diameter  and  many  feet  long,  open  into  the  outer 
world.  Tho  domes  or  pinnacled  clay  nests  are  so  strong 
that  they  are  used  by  the  wild  buffaloes  as  sentry-posts 
when  they  are  guarding  the  feeling  herds  below.  Tho 
clay  of  which  the  nest  is  built  is  hardened  by  some  secre- 

Fig.  1. 


Vertical  section  of  Termites1  nest,  from  apes:  to  ground  ;  a,  a,  a, 
galleries  peuel  rating  outer  dome ;  6, 6,  alr-chamfa  i 
azine  ana  nurseries ;  d\d,  royal  chamber;  «,«,  arid  i 
outer  shell;  gt  gt  congeries  of  royal  ante-cham 

tion   of  the  insects.      7*.   atrox,   another   African   Bpec 

erect-    mush  room-shaped    ne-ts    tilled   with    magazines    and 

nurseries  much  like  those  already  described.     '/'.  arb> 
builds  upon  trees  huge  nestfl   Of  fragments   of  H 1   glued 

together,  which  arc  Bometimea  as  large  as  a  hogshead  and 
S<l  feet  above  the  ground.  T.  f/nvipes,  T.  lucifugus,  and 
others  perforate  b  tump  a  or  fallen  tree-  with  innumerable 
galleries,  leaving  the  surface  intact,  and  some  varieties 
even  make  their  ne-ts  in  the  ground  beneath  flat  stones. 

In  each  uest  then-  arc  several  kinds  of  individuals:  (1) 
sexual  individuals,  kings  and  queens ;  (2)  neuters,  aborts  e 

males    and  females,  which    arc    both  workers    and    BOldiorS ; 

i  3 1  larva-  of  males  and  females,  workers  and  soldiers ;  and 

(  I)  nymphs  of  the  same.  The  males  and  female-  when 
they  come  to  maturity  have  wings,  i.  Fig.  I.)  Some  time 
from  M;i\  to  September,  according  to  the  roecice  and  bab 
itat,  the  perfect  insects  emerge  from  the  nest  in  myi 

and  take   flight.      In   a   few    hours  ihey  shed  their   wings — 

some  authorities  state  that  they  voluntarily  rid  I 

Of   the  wings    like   the  ants — and  they   then  fall    lrictin 

their  numerous  enemies,  being  greedily  men 

and  animals.      Not  more  than  one  pair  in  a  million 

are  secured  by  a  queenless  colony,  an  I  fulfil  the  apparent 

purpose   for   which   they   arc  created,     in   tho 

which  incarcerate  their  royal  pairs  the  coll  is  immediately 

buili  ap  al I  them.    The  sis f  o  peril  queen 

ni  thirty  times  that  of  n   worker,      rhe  king  retains 
this  Bise,  but  the  queen  booh  begin  I  |    the  .-kin 

(Fig.  5,  #)  between  tic  abdominal  ri  ends  till  tho 

abdomen  moo  re  in  length  and  about  8 

iii  it     i  imference.     Che  ftgur<     gii  •  □  a  e  i  f  '/'. 
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luci/ugua,  where  the  proportions  are  not  so  greatly  changed 
as  "in     /  us.      In    the    latter    the    head,    logs,   and 

thorax  are  DOl  larger  than  those  of  our  large  black  ants, 
while  the  abdomi  d  mi  teun  -  several  inches.  The  queen  is 
the  common  mother  of  the  ommunity,  and  is  estimated 
by  some  observers  to  lay  80,000  egga  a  day.  The  workers 
.in  lth  to  fths  of  an  inch  in  length,  according  to 
the  variety.  They  have  soft  white  bodies,  two  articulated 
antenn;r,  "two   mandibles,   and   no   eyes   or   ocelli;    their 

Fig.  4.  Fig.  5. 


Fro.  2. 


Fig.  3.  Perfect  insect,  male      Fully-developed 

Fig.    2,    Worker. —         and  female.  Queen. 

Fig.  3,  Soldier,    a, 

real  length. 

business  is  to  take  the  eggs  when  laid  by  the  queen,  carry 
them  to  the  nurseries,  where  they  are  slightly  glued  to  the 
walls,  care  for  the  larvae  when  they  hatch,  and  feed  them, 
sometimes  taking  down  the  food  themselves,  and  then  re- 
gurgitating for  the  young.  When  the  time  comes  fur  the 
metamorphosis  of  the  nymphs,  the  workers  assist  in  effect- 
ing it.  Besides  this,  they  collect  the  material  for  the  nest, 
and  build  it,  excavate  the  galleries,  procure  and  store  away 
the  food,  tend  the  sick,  and  provide  for  the  royal  wants. 
The  soldiers  (Fig.  3)  form  about  1  per  cent,  of  the  neuters  ; 
they  resemble  the  workers  except  about  the  head,  which  is 
long,  cylindrical,  and  furnished  with  large  and  strong  ser- 
rated mandibles,  which  snip  like  a  pair  of  sharp  scissors; 
like  the  workers,  they  are  totally  blind.  They  stand 
posted  at  the  entrances  of  the  galleries  in  times  of  peace, 
but  when  the  nest  is  attacked,  one  or  more  rush  out,  survey 
the  ground,  return  to  the  nest,  and  soon  return  accom- 
panied by  hosts  of  comrades.  They  attack  everything 
which  comes  in  their  way,  striking  about  in  a  blind  fury. 
When  building  or  repairing  is  going  on,  the  soldiers  of  T. 
/,,  Uieoaua  stand  about  as  overseers,  and  idleness  or  relaxed 
energy  calls  forth  a  reprimand  from  them.  The  huge  mandi- 
bles are  struck  upon  the  wall  against  which  the  soldier  has 
posted  himself;  this  call  from  the  overseer  is  responded  to 
by  a  hiss  from  the  delinquent  workers,  and  followed  by 
redoubled  industry.  In  T.  viarum,  the  marching  termites, 
the  neuters  have  eyes.  When  making  a  progress  through 
the  wood,  soldiers  mount  the  grass  and  plant-stalks  which 
overhang  the  moving  column,  and  give  admonitory  strokes, 
which  sound  like  the  ticking  of  a  watch.  To  this  sound 
the  column  responds  by  a  hiss,  and  redoubles  its  speed. 
In  T.  lucifugtie,  a  French  species,  the  soldiers  do  not  over- 
see the  workers. 

The  injuries  wrought  by  these  insects  are  terrible;  they 
invade  every  vegetable  fibre  except  cotton,  and  destroy 
wood,  matting,  linen  and  woollen  clothing,  books,  and 
parchment  by  sap  and  mine.  They  habitually  avoid  the 
air  and  light,  not  because  of  an  antipathy  to  them,  but 
because  of  their  helplessness  and  their  necessity  of  a  moist 
atmosphere.  In  consequence  of  this  peculiarity  their  rav- 
ages are  unobserved  till  everything  sinks  into  ruins.  When 
they  desire  to  reach  a  certain  point,  a  covered  gallery  is 
immediately  built  to  that  point,  that  they  may  reach  it  un- 
seen. African  villages  which  have  been  abandoned  in  a 
year  or  two  have  utterly  disappeared,  and  the  ground  on 
which  they  stood  is  found  covered  with  vegetation.  Posts 
are  sometimes  so  riddled  that  a  slight  kick  will  dissipate 
them,  leaving  nothing  in  their  stead  but  a  heap  of  dust  and 
d£bris.  At  Tournay,  Charente,  France,  a  whole  dinner- 
party, guests,  host,  table,  and  all,  were  let  down  through 
the  floor  into  the  cellar  without  a  moment's  warning  in 
consequence  of  the  termites' depredations  in  the  flooring  and 
beams.  When  T.  bellico8us  penetrates  a  room,  the  entire 
wood-work  is  destroyed  in  the  course  of  twenty-four  hours. 


Though  so  destructive,  these  little  insects  perform  an  im- 
portant office  in  hot  climates.  They  never  attack  living 
wood,  but  they  hasten  to  assist  and  render  harmless  the 
rapid  decomposition  of  vegetable  matter  in  the  tropics. 
Decaying  matter  which  might  poison  the  air  for  weeks  is 
by  their  agency  removed  quickly  and  without  harming 
any  one.  .Ants  are  among  the  most  dangerous  enemies  of 
the  termites;  when  they  meet,  they  invariably  tight,  and 
the  ants,  having  the  advantage  of  vision,  a  horny  integu- 
ment, and  warlike  instincts,  generally  come  off  victorious. 
Some  of  the  native  Africans  make  use  of  this  antipathy  of 
the  ant,  and  when  their  huts  are  rendered  almost  unin- 
habitable by  the  presence  of  termites,  they  bear  a  colony 
of  black  ants  to  the  spot;  the  soft,  helpless  termites  are 
soon  routed  from  their  stronghold  and  destroyed. 

S.  B.  IICRIUCK. 

Tern.     See  Sternin\e. 

Ternant',  de  (Jean),  Chevalier,  b.  in  France  about 
17-40 ;  served  in  the  French  army  in  America  during  the 
war  of  the  Revolution  ;  was  appointed  by  Baron  Steuben 
sub-inspector,  witb  the  rank  of  major,  Apr.,  1778  ;  became 
lieutenant-colonel,  and  inspector  of  the  troops  in  South 
Carolina  and  Georgia,  Sept.,  1778;  taken  prisoner  at 
Charleston  17S0;  soon  exchanged,  and  rendered  good  ser- 
vices in  the  Yorktown  campaign  ;  ambassador  to  the  U.  S. 
1790-93 ;  a  colonel  during  the  wars  of  the  French  revolu- 
tion, and  noted  for  ability  and  varied  attainments.  D.  at 
Conches,  Normandy,  in  1S16. 

Ternate.     See  Moluccas. 

Ternaux'  (Guillaume  Louis),  Baron,  b.  at  Sedan 
Oct.  8,  1763;  at  the  age  of  sixteen  retrieved  the  fortunes 
of  his  family  by  his  successful  management  of  his  father's 
woollen  factory;  represented  the  department  of  the  Seine 
as  deputy  ISIS— 23  ;  re-elected  in  1M27.  and  with  220  dep- 
uties stood  against  the  government,  bringing  about  the 
revolution  of  July,  1830,  in  which  he  was  ruined;  wrote 
several  treatises  on  finance  and  manufactures,  and  was 
among  the  first  to  naturalize  Thibetan  goats  in  France  and 
introduce  spinning-machines  for  cotton  and  woollen  fabrics, 
and  greatly  improved  the  national  finances.  D.  at  St. 
Ouen  Apr.  2,  1833. 

Ternaux  (Louis  Mortimer),  b.  at  Paris  Nov.  22, 1808; 
was  educated  at  the  College  Charlemagne  ;  entered  the  civil 
service  of  the  government  in  ls;J0;  was  elected  a  member 
of  the  Chamber  of  Deputies  in  1842:  joined  the  opposition 
in  IN45  ;  represented  the  Ardennes  in  the  Constituent  and 
in  the  Legislative  assembly  of  1S4S-49;  protested  against 
the  coup  d'etat  of  1851,  and  retired  into  private  life.  He 
published  Jlistoire  de  la  Terreur,  179-2-94-  d'aprfa  ?•  8  Docu- 
ments authentiquea  et  den  Pieces  incditcs  (7  vols.,  1862-69), 
besides  several  minor  works. 

Ternaux'  -  Compans'  (Henri),  b.  in  France  about 
1810  j  was  for  many  years  in  the  French  diplomatic  ser- 
vice; collected  a  library  peculiarly  rich  in  MSS.  and  early 
printed  books  upon  America,  and  edited  two  series  of  ten 
volumes  each  of  VoyaoeSj  Relations  et  Meuioircs  (Paris, 
1836-40),  translated  into  French,  chiefly  from  unpublished 
Spanish  MSS.  upon  the  discovery  and  conquest  of  America 
— a  work  of  great  value  to  the  historical  student.  He  also 
published  a  Bibliotheque  amerieaiio ■ ,  l^'.'-J-lTOO  (Paris, 
1837),  and  various  other  works.     D.  in  Bee.,  1864. 

Ternay',  de  (Charles  Louis  d'Arsac^,  b.  in  France 
in  1722  ;  was  descended  from  an  ancient  and  noble  family 
of  Bretagne;  entered  the  French  naval  service  1738;  com- 
manded the  squadron  which  captured  St.  John's,  New- 
foundland, June  2,1762;  was  governor  of  the  island  of 
Bourbon  1772-79,  and  was  in  command  of  the  fleet  sent  by 
France  to  the  assistance  of  the  l*.  S.  in  1780,  which  con- 
veved  the  army  of  Count  Pioehambcau.  landing  at  Newport, 
R.I.,  July  10.     D.  at  Newport  Dec.  15,  1780. 

Ter'ni  (Interamna  Umbrica),  town  of  Italy,  province 
of  Perugia,  pleasantly  situated  near  the  banks  of  the  Nera, 
about  10  miles  S.  S.  W.  of  Spoleto  and  55  N.  X.  E.  of  Rome. 
It  is  surrounded  by  a  very  ancient  wall  with  square  towers. 
Similar  towers  were  once  very  common  throughout  the  eity, 
but  they  were  nearly  all  destroyed  by  a  brother  of  Boniface 
IX.,  who  used  them  as  material  for  the  construction  of  a 
new  fortress.  One  of  the  five  gates  is  called  Trr  Monumenti, 
so  named  from  the  monuments  of  the  historian  Tacitus  and 
of  the  emperors  Tacitus  and  Florian,  all  of  whom  were  born 
here.  The  streets  are  tolerably  commodious,  and  open  upon 
a  very  large  square  near  the  centre  of  the  town.  The  cathe- 
dral is  very  old,  and  contains  many  early  monuments  and 
inscriptions,  but  the  basilica  of  San  Valentino  is  still  more 
ancient.  The  church  of  San  Salvadore  is  built  on  the  ruins 
of  a  temple  of  the  sun — that  of  Sant'  Alo  over  a  temple  of 
Cybcle.  The  episcopal  palace  stands,  in  part,  on  the  site  of 
anamphitheatreof  the  time  of  Tiberius,  which,  judging  from 
the  foundations,  was  capable  of  holding  10,000  spectators. 
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In  the  communal  palace  many  Roman  inscriptions  are  pre- 
served. Terni  was  probably  one  of  the  ancient  Umbrian 
cities,  founded  nearly  a.s  early  as  Koine  itself.  It  was 
given  up  by  .Sulla  to  his  soldiers:  was  sacked  by  To  til  a, 
and  again  by  the  Lombards;  and  bad  its  share  in  the 
crimes  and  sufferings  of  the  subsequent  centuries.  It  is 
now  a  place  of  more  than  usual  industry  :  besides  woollen 
cloths,  leather,  etc.,  iron  is  manufactured  here  on  an  exten- 
sive scale.  The  environs  of  Terni  are  very  attractive,  and 
there  are  many  villas  in  the  neighborhood.     P.  15,500. 

Terodaut',  town  of  Morocco,  capital  of  the  province 
of  Boos,  in  an  exceedingly  beautiful  and  fertile  region  which 
produces  much  sugar,  and  is  celebrated  for  its  excellent 
leather  and  its  dyed  ostrioh-feathers.     P.  22,000. 

Teror',  town  of  the  Canaries,  on  the  island  of  Grand 
Canary,  has  some  warm  mineral  springs,  which  are  resort- 
ed to  on  account  of  their  curative  effects.     P.  about  oOUO. 

Terpan'der,  b.  at  Antissa,  island  <»f  Lesbos,  in  tho 

first  half  of  the  seventh  century  it.  r. ;  settled  in  Sparta, 
where,  in  676  it.  C,  In-  gained  the  prize  in  the  first  musical 
contest  instituted  at  the  feaal  of  Apollo  Carneius.  II'1  is 
generally  considered  the  founder  of  Greek  music,  as  he  in- 
creased the  number  of  the  strings  of  the  lyre  from  four  to 
seven;  was  the  first  to  set  poetry  to  music,  both  his  own 
verses  and  those  of  Homer;  established  the  first  regular 
school  of  music,  and  made  music  a  part  of  educating 

Terpencs.     See  Isumkimsm.  by  11.  Wurtz,  A.  M. 

Terpsieh'ore,  one  of  the  nine  Muses,  presided  over 
song  and  choral  dancing,  and  was  represented  with  lyre  and 
plectrum  in  her  hands,  and  a  wreath  nf  flowers  on  the  head. 

Terraci'na  [anc.  Anxurj  afterward  Tarracina],  town  of 
Italy,  province  of  Rome,  on  a  hill  near  the  seashore,  nut 
far  from  the  mouths  of  the  1'fento  and  the  Amaseno,  about 
f>2  miles  S.  E.  of  the  city  of  Rome.  The  town  is  divided 
into  two  parts  tho  old  and  the  new  ;  the  former  is  badly 
built,  but  contains  the  cathedral,  erected  on  the  site  of  the 
temple  of  Jupiter,  the  great  portico  of  which  is  still  stand- 
ing. The  floor  and  the  pulpit  arc  of  the  time  of  Constan- 
tino. The  new  town  is  Below,  near  the  sea,  and  posseBSes 
some  fine  buildings.  Terracina  was  an  important  Volscian 
city,  and  was  finally  subjugated  by  the  Romans  -J  on  B.  c.  : 
le  a  colony  329.  Prosperous  during  the  best  Roman 
times,  it  was  Backed  by  Totila,  held  for  a  century  by  the 
Arabs,  and  for  a  long  time  after  their  expulsion  it  was  fre- 
quently plundered  by  African  corsairs.  The  ancient  port 
is  now  nearly  tilled  up  :  the  modem  and  smaller  one  only 
is  used.  The  commerce  and  general  industry  of  Terracina 
arc  insignificant,  and  to  the  fatal  malaria  is  added  the 
curse  of  brigandage.     P.  7^7  lb 

Terra  Cotta.      See  Pottkky,  by  S.  Bincn,  LL.D. 

Terra  Cotta  Records.  See  Printing,  by  W.  S. 
Patbrson. 

Ter'ra  del  Fue'fJO  ("the  land  of  lire"),  a  group  of 
islands  between  bit.  52°  411'  and  56°  S..  at  the  southern  ex- 
tremity of  South  America,  from  which  it  is  separated  by 
the  Strait  of  Magellan.  It  oonsists  of  one  large  island 
(Kin.:  Charles's  South  Land  or  Bast  Terra  del  Fuego), 
21,260  sq.m.  in  area,  and  a  nnmber  of  small  isles,  of  which 
the  southernmost,  Tape  Horn,  is  the  most  remarkable.    All 

the  islands  arc  high,  mountainous,  and  probably  of  volcanic 

origin.    The  eastern  Bhorea  arc  much  indented  and  well 

w led;   the    western    an-    rugged,    barren,    and    desolate. 

The  climate  is  the  nm.-t   wretched  On  earth  ;  Btorma  Of  tain. 

hail,  and  snow  drift  in  from  the  Atlantic,  Antarctic,  and 
Pacific  oceans  in  everlasting  succession,  only  broken  by 
violent  gusts  of  wind.  Perpetual  snow  and  icecover  the 
tops  of  the  mountains,  and  glaciers,  greenish-gray,  descend 
from  the  sides  to  the  sea.  On  the  eastern  Bhort  s  foresl  of 
stunted  trees,  the  Antarctic  beeeh,  are  found  at  the  fool  of 
the  mountains,  and   higher  up  a  belt    of  alpine  herbs  :    bu1 

tin-   wild   celery  and   Mo-  ,-| o-woii   are   il nlj   edible 

plants.  The  animal  kingdom  i-  represented  bj  shellfish, 
sea  otter  .  fowls,  mice,  ami  dogs,  ana  mankind  by  an  ugly, 

Bavage  race,  who  ill  hard  lime-  eat  first  their  dogs  and  then 

their  "hi  women,  and  whose  most  splendid  feasts  are  dirt, 
filth,  ami  misery.  Several  attempts  to  introduce  Christian 
n     among  them  have  been  in  vain.     Terro  del  Fuego  was 

discovered  in   L520  by  .Magellan,  and    received  (be  name  of 

the  ■•  I, ami  of  Fire"  from  the  volcanic  fires  he  observed 
along  its  coasts.     Missionary      i   i    ometimes  tried  to  give 
quite  an  attractive  description  of  the  island,  bol  saitoi 
have  doubled  Cape   Horn  describe  tin-  arena,  where  the 
tempests  of  tin-  Pacific  and    Atlantic  oeeani  meet  and  fight 

till  those  id'  the  Anturelie   step  in  and  decide,  as   the   most 

dreary  and  horrible  region  of  the  globe. 

Terra  di  Hari,  Italy,  now  B  kftl  l  whioh  pre). 

Ter'ra  di   l-avo'ro,  or  Caserta,  proi   n  ttaly, 

stretching  along  the   Mediterranean  tf .  of  the  provln 
Naples,  and  traversed  bj  the  Garigliano  and  the  Vol  turn  o, 


comprises  an  area  of  2206  sq.  m.,  with  697,403  inhabit- 
ant-. Its  agriculture,  cattle-breeding,  and  manufacturing 
industry  are  flourishing.     Cap.  Caserta. 

Terra  di  Otrauto.     See  Otranto,  Terra  di. 

Ter'ra  Fir'ma,  a  term  sometimes  used  t"  designate 
the  Spanish  main  or  the  north  we-iern  portion  "t  South 
America;  also,  that part  of  the  Italian  mainland  which  for- 
merly acknowledged  Venice  a-  mistresB.  The  term  desig- 
nate- continental  regions  as  opposed  to  island-. 

Ter'ra  Japoil'ica  [Lat.],  an  old  pharmaceutical  des- 
ignation of  t.'.vn.cui  (which  Bee),  which  was  formerly  re- 
garded as  an  earthy  mineral. 

Terrano'va  di  Siei'lia,  town  of  Sicily,  province  of 

*  'a  It  a  ni  -el  ta.  mi  ihe  S.  coast  of  the  island,  near  tin-   mouth 

of  tho  river  of  the  same  name  li  is  well  built,  has  good 
churches,  and  the  inhabitants  are  engaged  in  traffic  and 
navigation.     The  harbor  has  been  recently  somewhat  im- 

pro\  ed,  and  a  limit  Mm  vessel.-  enter  it  annually.  Tin-  town 
occupies  the  Bite  of  an  ancient  city  (probably  ffe/a),  as  is 
proved  by  the  remains  of  a  Doric  temple  and  by  the  many 
old  sepulchres  found  in  the  neighborhood,  whose  contents 
have  enriched  the  museum  of  Palermo.     P.  1  I, '.til. 

Ter'rapin  [Pr.  terraptnc],  a  name  given  to  tort 
i  Testudinata)  of  the  family  Emydidas.  (1)  It  is  by  some 
applied  to  all  the  typical  forms  I  Pmydinai  of  the  family. 
|L'i  In  the  l[.  S.  it  is  more  specifically  used  fur  (be  M<il<i- 
clemmy*  [Malacoclemmys)  palttatru  (see  Emts),  or  salt- 
water terrapin,  a  species  held  in  high  estimation  for  the 
delicacy  of  its  flesh.  This  species  is  an  inhabitant  of  tho 
salt-water  marshes  from  New  York  to  Texas.  It  ha-  :i  large 
head,  covered  with  a  soft  naked  -bin  (whence  the  name 
Malaclemmye)^  and  the  alveolar  surface  of  the  upper  jaw- 
is  bmad  and  divided  in  front  by  only  a  slight  groove;  the 
neck  is  short  and  thick  ;  the  shell  m  al,  mo  nvex, 

slightly    keeled,    and    the     scaler    marked    with    concentric, 

generally  impressed,  lines;  the  skin  is  gray,  spotted,  and 
otherwise  marked  with  black.  It  rarely  much  exceeds 
eight  inches  in  length,  and  is  generally  less  than  that.  It 
is  the  most  esteemed  for  the  table  of  any  specie-  of  the 
family,  and  is  caught  in  large  numbers  for  the  mark* 
Baltimore,  Philadelphia,  New  fork,  and  other  cities.  It 
commands  a  price  nf  from  $12  i"  $36  a  dozen,  according  to 
season  and  demand.  It  is  shy  and  active  in  'lie  water, 
swimming  well,  and  on  land  running  with  considerable 
speed.    (See  Tortoises.)  Theodore  Gill. 

Terrebonne',  county  of  Quebec,  Canada,  extending 
N.  W.  from  the  river  Jesus,  called  also  the  N.  branch  of 
the  nttaua.     It  is  fertile.     Cap.  St  Je>6me.     P.  19,591. 

Terrebonne,  p.-v.,  Terrebonne  co.,  Quebec,  on  tin 
shore  of  the  navigable  river  Jesus,  16  mile-  by  land  \ .  <<t' 
Montreal.     It  is  a  beautiful  (dace,  and  is  tho  seat  of  Mas- 
son   College  (Roman   Catholic),  a    large   and    prospi 
school.     It  has  a  fine  water  power,  utilized  in  a  numo 
manufactories,     [ts  stone-quarries  are  valuable.     P.  '■ 

Terrebonne,  parish  of  South  eastern  Louisiana,  bor- 
dering on  i  be  Gulf  of  Mexico,  drain c  I  bj  Bayoua  Terre- 
bonne, Black,  and  Caillou,  and  intersected  in  iU  N.  pi  i 
Louisiana  and  Texas  ft.  P.  Surface  Oat  ami  marshy,  with 
numerous  .-hallow  lagoons.  Staple-,  sugar,  molasses,  In- 
dian corn,  rice,  ami  a  little  cotton.  Cap.  Houma. 
L640  sq.  m.     P.  12,451. 

Terrebonne,  p.-v..  Terrebonne  parish,  La.,  en  Mor 
can'--   Louisiana  and  Texas   ft.  R.,  56  mile-  \v.  of  New 

I  h  lean  I, 

Terre  Haute,  p.  v.  ami  tp.,  Konderson  oo..  III.   P.  189. 

Terre  Haute,  oitj  and  cap.  of  Vigo  co.,  Ind.,  on  Port 

Harrison   Prairie  (n   \-<ws.  narrow   area  of  gently-rolling 

prairie-land  in  the  western  portion  of  the  Miir,  and  on 

h  River.    The  county,  on  account  of  the  rare  fertility 

ofj        -i  I.  i-  hardly  surpassed  in  the  State  foi  ttgri    u' rural 

purposes.       In   Vl  50  and  adjacent  counties  i-  found  a  supe- 

rior  quality  of  block  coal  in  almost  inexhaustible  qi 
equently,  Terre  Haute  has  man}  extensive  a  an   I 
Hording  employ  menl  foro  large  number  1  I  1  ■  ■ 
li  has  a  newspaper  press  not  excelled  by  thai  ol 
Western  citj  of  equal  population,  comprising  3    I  allies,  1 
ind  6  weeklies.    It  is  rapidly  becoming  a  promi- 
nent   railroad   centre,  and  has  9   railro  tains 
ohurohes  of   all   denominations,   and   tin 
Sohool,  the  lineal  oduoational  Btructure  Tbo 
,  it\  1    n  ted  for  the  beauty  of  it,  Btrei  ts  ai  I  i 
gftnj  p       1      ,,      [enoes,     Ct  ho       >  -  and  wati 
all  the  modem  metropolitan  conveniences.    P.  16.10S (1870), 

25, I  1  1876).        Geo.  II.  Hkbb,  M  ^  iobr  "  Exi 

Ter'rell,  oountj  ofS.  B    0*  ined  by  affluents 

of  Flint  River,  and  trai  ersod  by  South  western  R.R.    S 

nearly  level,     iil  ■  etive.     Thi  i 

and  several  manufs  itoi  ies.     Staples,      tton,  Indian 
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and  lumber.  Cap.  Dawson.  Area,  about  300  sq.  m.  P. 
9053. 

Tcrre  Noire,  tp.,  Clarke  oo.,  Ark.     P.  576. 

Terre  Rouge,  tp.,  Hempstead  co.,  Ark.     P.  1439. 

Terrestrial  Magnetism.  See  Magnet,  by  Prof. 
A.  M.  Mayer,  Ph.  D. 

Ter'rier  [from  terra,  the  "earth,"  since  they  were  once 
employ  ed  to  enter  the  burrows  of  game],  a  name  for  a  large 
number  of  breeds  of  small  dogs  distinguished  for  vivacity 
an  1  courage.  Among  the  best  known  are  the  English  or 
black-and-tan  terrier;  the  bull-terrier,  a  miniature  bull- 
dog in  courage,  and  often  in  shape ;  the  fox-terrier,  formerly 
used  to  unearth  foxes  :  the  Bcotob  or  rough-haired  terriers, 
including  the  Skye,  the  Dandio  Dinmont,  and  other  strains  ; 
and  the  toy-terriers,  crosses  with  some  of  the  small  lap  dogs. 
Mosf  of  the  various  breeds  of  terrier  are  especially  trained 
to  the  killing  of  rats  and  other  vermin. 

Territories,  a  term  technically  employed  in  the 
I".  S.,  and  in  some  Spanish-American  republics  which  have 
derived  it  from  the  U.  S.,  to  denote  an  incipient  State  before 
being  endowed  with  the  plenitude  of  sovereignty,  and  still 
under  the  directcontrol  of  Congress.  Territories  are  erected 
by  Congressional  enactment  from  the  unsettled  or  sparsely- 
settled  public  lands  now  confined  to  the  Upper  Missouri 
and  the  Pacific  slope.  The  governor  and  the  adminis- 
trative and  judicial  officers  are  appointed  by  the  Pres- 
ident, but  a  Territorial  legislature  is  entrusted  with  limited 
powers,  subject  to  the  approval  of  Congress.  When  a  Ter- 
ritory attains  a  population  sufficient  to  entitle  it  to  one 
Representative  in  Congress,  it  is  usually  given  permission 
by  a  special  act  to  form  a  State  constitution,  and  is  then 
admitted  into  the  Union  with  rights  equal  to  those  of  the 
Other  States.  There  are  at  present  but  8  Territories,  and 
they  may  all  be  expected  to  become  States  within  a  score 
of  years. 

Terror,  Reign  of.     Sec  Reign  of  Terror. 

Terry,  p. -v..  Hinds  co.,  Miss. 

Terry,  tp.,  Bradford  co.,  Pa.     P.  1079. 

Terry  (Alfred  Howe),  b.  at  Hartford,  Conn.,  Nov.  10, 
IS??:  educated  at  schools  in  New  Haven  and  at  the  law 
school  of  Yale  College;  entered  upon  the  practice  of  law 
in  1848,  and  was  clerk  of  the  superior  and  supreme  courts 
of  Connecticut  from  1854  to  1860.  For  some  years  prior 
to  the  civil  war  he  had  been  an  active  member  of  the  State 
militia,  and  since  1854  in  command  of  the  2d  Connecticut 
militia,  which  regiment  was  mustered  into  the  service  of 
the  V.  S.  in  response  to  the  call  for  three  months'  troops, 
and,  with  Terry  still  in  command,  was  engaged  in  the  first 
bottle  of  Bull  Run.  Returning  at  the  expiration  of  the 
three  months,  Terry  then  organized  the  7th  Connecticut 
Vols.,  of  which  regiment  he  was  appointed  colonel,  Sept., 

1861,  and  which  he  commanded  in  the  expeditionary  corps 
of  (Jen.  T.  W.  Sherman  at  the  capture  of  Port  Royal,  S.  C. 
At  the  siege  of  Fort  Pulaski  he  was  commended  for  zeal, 
and  placed  in  command  of  that  work  upon  its  capture. 
Promoted  to  be  brigadier-general  of  volunteers  in  Apr., 

1862,  he  served  in  the  operations  about  Charleston,  in 
making  a  successful  demonstration  up  Stone 'River  during 
the  descent  on  Morris  Island,  and  in  the  siege  operations 
at  Forts  Wagner  and  Sumter.  In  the  Virginia  campaign 
of  1864 he  commanded  a  division  in  the  army  of  the  James, 
and  was  engaged  at  Drury's  Bluff,  Bermuda  Hundred,  and 
siege  of  Petersburg,  being  in  command  of  the  corps  May- 
July.  186  4.  Upon  the  failure  of  the  first  attempt  to  cap- 
ture Fort  Fisher.  N.  C.  (which  see),  Terry  was  selected 
in  Jan.,  1865,  to  command  the  new  expedition,  which  suc- 
cessfully carried  that  work  by  assault  Jan.  15.  For  his 
services  on  this  occasion  he  was  promoted  to  be  a  major- 
general  of  volunteers  and  made  a  brigadier-general  in  the 
regular  army.  Congress  passed  a  vote  of  thanks  to  him 
and  his  command.  In  the  capture  of  Wilmington  he  ren- 
dered efficient  aid,  and  in  Mar.,  1865.  was  placed  in  com- 
mand of  the  luth  corps,  which  he  held  during  the  subse- 
quent operations  of  the  campaign  in  North  Carolina.  In 
June.  1865,  he  was  placed  in  command  of  the  department 
of  Virginia;  commanded  the  department  of  the  South 
1869-72,  and  the  department  of  Dakota  1872.— In  the 
summer  of  1876  he  took  the  field  in  the  active  operations 
against  the  hostile  Sioux  Indians.  G.  C.  Simmons. 

Terry  (Edward),  U.  S.  N„  b.  Jan.  21,  1839,  in  Con- 
necticut; graduated  at  the  Naval  Academy  in  1857;  be- 
came a  lieutenant  in  1861.  commander  in  1871;  during  the 
civil  war  served  on  board  the  Richmond  in  the  battle  of 
New  Orleans,  the  passage  and  reduction  of  Vieksburg 
and  Port  Hudson,  and  the  battle  of  Mobile  Bay,  and  was 
everywhere  conspicuous,  according  to  the  reports  of  his 
commanding  officers,  for  "heroic  conduct  and  marked 
ability."  Foxhall  A.  Parker. 


Terry  (Silas  W.),  ff.  S.  N.,  b.  Dec.  28,  1842,  in  Ken- 
tucky; graduated  at  the  Naval  Academy  in  1861  ;  became 
a  lieutenant-commander  in  1S62;  served  with  great  gal- 
lantry during  the  Red  River  expedition,  and  highly  conl- 
mended  by  Rear-Admiral  Porter  in  his  official  despatch  of 
Apr.  28,  1864.  Foxhall  A.  Parker. 

Ter'rysville,  p. -v.,  Litchfield  co.,  Conn. 

Terschel'ling,  the  third  of  the  chain  of  islands  which 
He  in  the  North  Sea  along  the  north-eastern  coast  of  Hol- 
land, comprises  an  area  of  45  sq.  m.,  and  consists  of  low 
and  rich  meadow-land  protected  by  downs  and  dykes  against 
the  sea.  The  inhabitants,  numbering  3128,  are  much  en- 
gaged in  shipbuilding,  fishing,  and  pilotage. 

Ter'tiaries,  in  the  Roman  Catholic  religious  orders, 
are  those  members  who  from  marriage  or  other  cause  are  not 
received  into  the  full  order,  but  nevertheless  take  lifelong 
vows.  The  members  of  the  Third  Order  of  St.  Francis  are 
the  most  celebrated  class  of  Tertiaries.  They  have  long, 
in  fact,  constituted  a  separate  order  in  the  Church,  and 
have  a  general  of  their  own.  The  Third  Order  embraces 
congregations  of  both  males  and  females.  Other  orders 
have  houses  of  Tertiaries,  who  are  not  to  be  confounded 
with  the  lay  brethren  and  sisters  of  the  orders. 

Tertiary  Strata  and  Tertiary  Time.  See  Geol- 
ogy, by  Prof.  J.  W.  Dawsox. 

Tertul'lian  (Quintus  Septimits  Florens),  father  of 
Latin  theology  and  of  the  church  language,  one  of  the 
greatest  men  of  the  early  Church,  was  b.  about  160  in 
Carthage,  and  was  the  son  of  a  Roman  proconsular  captain 
of  the  legion.  He  received  a  liberal  secular  education, 
all  his  writings  showing  that  he  was  well  trained  in  law, 
philosophy,  the  learning  of  the  day.  and  that  which  could 
tit  him  for  a  place  in  politics,  which  he  seems  to  have 
occupied.  He  lived  in  heathenism,  a  reckless,  licentious 
life,  till  his  conversion  at  the  age  of  thirty  or  forty,  when 
he  joined  the  Christians  from  a  deep  conviction  of  the  truth 
of  their  doctrines.  He  threw  himself  into  his  new  life 
with  the  same  fiery  and  fearless  spirit  he  had  shown 
before,  but  turned  from  every  trace  of  moral  laxity  to 
even  excessive  austerity.  He  entered  the  ministry  of 
the  Church,  and  served  at  Carthage,  and  perhaps  at  Rome. 
He  remained  a  presbyter  through  life.  In  202  he  followed 
the  bent  of  his  ascetic  spirit  and  joined  the  puritanic  sect 
of  the  Montanists.  They  were  orthodox  in  doctrine,  but 
stern  in  spirit  and  discipline.  Tertullian  was  attracted 
by  these  characteristics  and  their  chiliasm,  and  was  per- 
haps influenced,  according  to  Jerome's  account,  by  the 
worldliness  that  had  already  shown  itself  in  the  Roman 
Church,  and  by  the  envy  and  insults  of  the  clergy.  lie 
remained  true  to  the  faith  of  the  Catholics,  but  fought 
them  vehemently  on  matters  of  morality  and  discipline. 
He  was  also  a  representative  of  the  African  opposition  to 
Rome.  He  was  a  rare  genius,  original,  fresh,  eccentric, 
having  vehement  passions,  large  culture,  though  not  a 
broad  spirit.  In  his  writings  he  appears  glowing,  fervid, 
witty,  keen,  skilful,  learned  inlaw  and  philosophy,  though 
not  symmetrical,  writing  on  almost  all  Christian  topics, 
a  vehement  debater,  and  a  remorseless  opponent.  He  died 
still  a  Montanist,  in  220  or  240.  He  has  left  rich  writings 
in  which,  with  all  their  errors,  are  the  seeds  of  the  the- 
ology wrought  out  by  Augustine  and  the  Reformers. 

Isaac  Riley. 

Teruel',  town  of  Spain,  capital  of  the  province  of 
Teruel,  on  the  Turia,  is  an  old-fashioned  place,  built  by 
the  Moors  and  in  Moorish  style — that  is  to  say,  the  streets 
narrow  to  keep  the  sun  out,  but  the  houses  substantial,  and 
even  elegant.  It  has  a  fine  cathedral  and  some  manufac- 
tures of  leather.     P.  10,500. 

Teseh'en,  town  of  Austrian  Silesia,  on  the  Elsa, 
manufactures  woollen  and  linen  stuffs,  leather,  liqueurs, 
glassware,  and  firearms.     P.  9779. 

Tes'tament  [Lat.  testamentnm],  in  the  Roman  law, 
was  the  act  or  instrument  by  which  a  person  nominated 
an  heir  who  should  succeed  to  the  inheritance — that  is,  the 
one  to  whom  the  entire  aggregate  of  the  testator's  property, 
rights,  and  obligations  should  pass.  For  a  long  time  the 
testament  simply  named  the  heir,  and  the  law  then  con- 
ferred upon  him  the  whole  inheritance.  Although  this 
always  continued  to  be  its  essential  and  chief  feature,  yet 
in  later  times  the  practice  arose  of  adding  particular  gifts, 
called  legacies,  out  of  the  inheritance,  to  designated  in- 
dividuals :  and  the. heir  was  bound  to  pay  over  these  gifts 
to  the  legatees.  Various  laws  and  imperial  constitutions 
regulated  the  proportionate  part  of  the  inheritance  which 
could  thus  be  diverted  from  the  heir  and  given  to  legatees. 
In  the  earliest  and  strictest  periods  of  the  Roman  law  there 
were  three  modes  or  forms  of  making  a  testament.  In  the 
first,  called  ra/>iiis  comitiie,  the  testator  declared  bis  will 
before  the  comitia  curiata,  or  assembly  of  the  patrician 
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gentes.  The  second,  termed  procinctnm,  was  made  by  a 
soldier  just  before  the  arm;  set  out  I  in  procinetu),  and 
required  less  formalities  than  the  others.  The  third,  per 
tea  et  libram  (by  the  copper  and  balance),  was  a  feigned 
sale  of  the  inheritance  by  means  of  the  form  railed  "man- 
cipation" (maneipatio).  The  seller  summoned  live  wit- 
nesses and  the  official  "balance-holder"  i  hl>ri/»  us),  and 
in  their  presence  and  by  their  aid  sold  the  inheritance  to  B 
Bort  of  trustee  called  the  familia  emptor.  The  testator 
then  declared  orally  what  disposition  this  purchaser  should 
niake  of  the  inheritance,  or  edse  produced  a  writing  in 
which  his  intentions  were  stated.  The  familia  emptor 
Was  bound  to  follow  these  instructions,  and  hand  ovei  the 
inheritance  to  the  designated  heir.  In  process  of  time 
the  sale  was  disused,  and  the  written  instiumcnl  became 
the  principal  act.  At  length  the  praetor,  by  virtue  of  bia 
Legislative  power,  introduced  another  kind  of  testament, 
which  consisted  simply  of  a  written  instrument  published 
and  declared  by  the  testator  in  the  presence  of  seven  wit- 
nesses, who  must  affix  their  names  and  seals  thereto.  This 
simple  form  was  recognized  by  various  constitutions,  and 
continued  in  use  without  substantial  change  during  the 
remaining  periods  of  the  Roman  law.  Exceptions  were 
made  in  favor  of  soldiers  when  in  active  service.  They 
were  permitted  by  various  constitutions  to  execute  a 
testament  in  the  most  informal  manner,  and  even  an  oral 
declaration  in  the  presence  of  witnesses  was  valid  under 
the  name  of  a  "nuncupative  testament."  The  term  "  tes- 
tament" is  used  in  the  English  and  American  law  as 
synonymous  with  "  will,"  although  the  modern  will  has 
little  resemblance  to  the  Roman  testament. 

John  Norton  Poheroi  , 
Testament'ary  Guard'ian  is  a  guardian  appointed 
by  the  last  will  of  a  father  over  the  persons  and  property 
of  bis  infant  children,  whose  office  continues,  unless  other- 
wise directed  by  the  will,  until  the  wards  reach  the  age  of 
twenty-one  years.  The  power  to  create  this  guardianship 
was  first  conferred  in  England  by  the  statute  12  Car.  II., 
eh.  24,  which  enacted  that  a  father  may  by  will  or  deed 
dispose  of  the  custody  of  all  his  infant  children,  horn  or 
to  be  born,  who  should  be  unmarried  at  his  decease;  that 
he  may  provide  for  the  guardianship  to  last  until  the  chil- 
dren are  twenty-one,  or  for  any  less  time;  that  such  ap- 
pointment shall  be  effectual  against  all  persons  claiming 
as  guardians  in  socage  or  otherwise;  and  that  the  guar- 
dian shall  have  custody  of  the  infant's  person  and  of  all 
his  property,  real  and  personal.  The  statute  docs  not  confer 
any  such  privilege  on  the  mother,  nor  does  it  extend  the 
father's  authority  to  his  illegitimate  children.  The  same 
legislation  substantially  has  been  enacted  in  most  of  the 
States  of  this  country.  The  legislature  of  New  York  in 
1861  materially  restricted  the  power  of  the  father  in  that 
State  by  prohibiting  him  from  disposing  of  the  custody 
of  his  infant  children,  and  from  appointing  a  testament- 
ary guardian  over  them,  unless  their  mother,  if  alive, 
should  consent  thereto  in  writing.  (For  a  description  of 
the  testamentary  guardian's  powers  and  duties  see  GrUARD- 
ian.)       /  John  Norton  Pomerov. 

Testaments,  Old  and  New.  See  Bible,  by  Prof. 
W.  (J.  Sumner,  A.  B. 

Testicle*  Sec  Histology,  by  Col.  J.  J.  Woodward, 
M.  D. 

Testimony,  See  Evidence,  by  Prof.  J.  N.  Pomeroy, 
LL.P. 

Test'ing,  in  Chemistry.  The  methods  of  testing 
substances  chemically  for  detecting  the  presence  or  absence 
of  different  elements  belong  to  qualitative  analy8is}  which 
will  be  found  explained  under  the  head  of  Chemical  An- 
alvsis,  by  Prop.  B.  W.  Johnson. 

Test  Oath.    See  Oath,  by  Prop.  T.  W.  Dwigitt,  LL.D. 
Testadinata.    See  Tortoises. 

Testndin'id.T  [  Teatudo — the  old  Latin  name  of  a  spe- 
cies— the  typical  genus],  a  family  of   tortoises  (Testudi 
nata)  distinguished  by  their  club-shaped  feel  and  th<  h 
oial  adaptation  for  terrestrial  life,     in  general  aspect  thej 
are    not    very   dissimilar    from    the    box-tortoise    (C 
clauta )  of  the  Northern  l'.  S..  and  the  gopher  of  the  South 

em  part  of  the  U.  S.  is  a  true  representative  s] Eos;  the 

neck  is  retractile  in  a  longitudinal  axis  under  thi    hell,  and 
ot  moderate  length;  the  head  of  moderate  sixe;  thejan 
naked,  ami   witli   ilie  upper  overlapping  the  lower;    the 

shell  is  oval,  with  the  carapace  i i  oi  l<      convex,  and 

behind  deourved,  and  the  plastron  oonneoted  with  il  by 

verv  wide  bridges;  the  shields  are  in  normal  number  on  the 

carapace  and  plastron,  save  thai   generally  the  po 

marginal  shields  of  the  carapace  are  united,  altl 

times  (in  Manou  iq  i     epa    iti    D     usual  |  Mi''  fei  I  are  olub 

shaped  or  columnar,  with  the  toea  ahorl  an  I  i 

gether;  the  olaws  are  four  or  five  in  unml  norally 


the   anterior   are   blunt   and   strai-rhtish,  and   the   posterior 

subacute  and  curved.    Less  superficial  character  are  found 

in  modifications  of  the  head,  >hell,  and  feet;  the  -kull  is 
massive  and  has  complete  orbits,  whose  hinder  edg< 

moderate;    the    zygomatic    arche-    an-    well    dewb.p.    i.  ;nid 

there  are  large  cavities  for  the  temporal  muscles  aboi  i 

1 1 la stron  has  tour  trails  erse  pairs  of  bones  :    the  toe 

each    only  two    phalanges.       This   family  contains   all    the 

I  .<   eminently  land  tortoises,  tb.-  so-called  "land  tm 

of  tin-   Northern    I  .  S.  I  being  a  member  of  the 

family  Bmydidce,  and  having  webbed  feet     Speciee  are 

found   in   the   tropical   and    subtropical  Or   warm  tempi 
countries  of  ail  the  con  tin  en  1     i  cc<  pi    Australia,  and  on 
many  neighboring  islands,     [ndeed,  two  groups  of  i-. 

— the  .Mascaiene  l  Bourbon  and  -Mauritius  i  and  the  (Julla- 
paj^os — are  remarkable  for  the  gigantic  Species  which  they 

now  ior  rather  formerly)  posse  The  latesi  monographer 
of  the  family— Dr.  J.  E.  Graj  in  1870  and  L872-  recog- 
nised 32  Bpecies,  which  he  distributed  among  9  genera  un- 
der two  sections — \iz.  I.,  with  the  genera  Teatudo,  i',/t„s- 
teSf  Testudinella,  Pyxis,  Chernna,  Homoput,  and  ■<■ 
and  II.  (Manourina), with  the  genera  Manouria  and  Sea- 
l'i<>.  The  North  American  species  are  Teatudo  cor< 
and  Teatudo  Agoaaizii.  The  species  are  long-lived  and 
\  cry  tenacious  of  life,  and  can  live  for  a  long  time  wit) 

f 1;  they  Bubsisl  upon  herbage  (grass,  vegetables,  ami 

roots),  and  travel,  in  some  C8  i  l  it  least,  periodically  to 
watercourses  to  drink.  In  temperate  climates  they  hyber- 
nate  in  burrows  through  tin-  winter.        Theodore  Gill. 

Tet'anus  [Gr.  rtTafo?],  a  dangerous  spasmodic  >\< 
characterized  by  paroxysms  of  tonic  muscular  contraction, 
succeeding  each  oilier  with  varying  frequency  for  <\a\*  or 
weeks.  The  Bpasms  usually  appear  first  in  the  musclei  ■■! 
mastication,  producing  the  condition  popularly  known  ftS 
"lock-jaw,"  then  involve  the  large  muscles  of  the  trunk, 
then  those  of  the  extremities  and  those  concerned  i:. 
piration.  In  a  paroxysm  tin-  patient's  face  is  livid  or 
purple,  his  respiration  suspended,  his  whole  body  rigid 
and  usually  arched  backward,  owing  to  the  greater  power 
of  the  muscles  of  the  back.  Such  a  spasm  lasts  Eteveral 
Seconds,  and  may  cause  death  by  arrest  of  respiration. 
Fever  of  varying  intensity  is  present,  and  extreme  ex- 
haustion follows  the  paroxysms.  Death  is  the  more 
common  issue  in  acute  cases,  occurring  in  two  or  five 
days.  Occasionally,  tetanus  of  less  intense  type  b< ■■ 
chronic,  lasting  weeks.   The  causes  of  tetanus  are  wounds, 

especially  ragged  ami  punctured  wounds  in  parts  richly 
supplied  with  nerves,  and  certain  atmospheric  conditions 
not  yet  accurately  known.  Dampness  and  great  variations 
between  the  diurnal  and  nocturnal  temperature  seem  to 
favor  the  occurrence  of  the  disease.  It  i-  probable  that 
tetanus  arises  from  unknown  causes  independently  of  in- 
jury. The  essential  pathological  condition  of  the  aei  i 
system  in  tetanus  is  not  known,  though  a  number  of  recent 
investigations  seem  to  indicate  that  in  many  cases  there 
exists  a  diffuse  central  myelitis,  or  inflammation  of  the 
spinal  cord.     Tetanus   has   been   Buooeesfully  treated   by 

chloral    hydrate,    opium,    chloroform,    and    by    time! 
moval  or  separation  of  the  nerves  which  are  irritated  by 
the  wound.  B.  C.  Sbqi  in, 

T6te  de  Pont  [Fr.,  "head  of  a  bridge"],  in  fortifica- 
tion, a  field  work,  generally  "pen  at  the  gorge,  resting  it* 
thinks  on  the  bank-  of  a  river  in  order  to  cover  one  or 
moro  bridges,     i  See  Fobtipic  n  ion.) 

Trie  des  Morts,  tp.,  Jackson  co.,  I;i.     P.  920. 

Tetradec'apods  [Gr.  rerpa-,"  four,"  Una,  "ten,"  .nil 
ffouy,  "toot"     fourteen  feet],  an  order  of  Crustacea  which 
normally  have  seven  cephnlio  segments  and  pairs  of  ap- 
pend tgc  ,  and    even   I  paii  -  "t  fw  t.  ot   ■.. 
the  [soi 9  ■  whioh    i  o  I  are  an  example. 

Tet'rads  [Lat.  fetra*],  a  term  applied  in  chemistry  to 
the  ihi.o  a!,  ni  elements  or  radicals,  - 
binin     i  atoms  of  bj  I  3oe  Cbeuis- 

xry.)  ■'■  '"■  Bati  bbsh  \l  I  . 

Tetradymite*    See  Tblluridbs,  bj  Pbop,  ll.  ffi  hit*. 

TOtragonur/idSB  ronurw-  Qr.  rrrp&ymvo*, 

only  know  n 

. 

i'.  i  ■  lon- 

rusiform  an  I  ioal,  and  the  tail  is  flat! 

and  keded  above  and  below,  gh  ins]  a  q 
pert,  to  which   the  generic   name  alln  l< 
moderate,  and  arranged  in  oblique  cohen 

i     .  ■    ,  i     i        i,, id.  and  exhibit* 
stria  parallel  with 

,u  curved  upv.  ■    |  mtinuoui :  > 

in  profile  and  scaly;   the  oyei  are  lateral;  the 
bones  unarmed ;  the  nostrili  doubb 
•  It  :   the  upper  jaw  i-   nol  pr 
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deep  rami  ;  the  teeth  are  compressed  and  uniserial  on  the 
jaws,  and  are  also  developed  on  the  palate:  the  branchial 
apertures  are  wide  and  confluent  below  ;  branohxostegal  rays 
live:  dorsal  tins  two,  the  first  elongate  and  with  slender 
short  spines,  the  Becond  oblong,  anal  opposite  and  similar 
to  the  second  dorsal  ;  caudal  moderate,  recurrent  above  and 
below  on  the  tail:  pectorals  small  J  ventral?  sub -abdominal, 
inserted  oonsideraoly  behind  the  bases  of  the  pectorals. 
There  are  four  gills  and  pseudobranchiss ;  the  stomach  is 
pointed  behind,  and  near  the  pylorus  is  thickened;  pyloric 
i  are  developed  in  large  number;  there  is  no  air-bladder  ; 
the  vertebrae  arc  numerous,  36  abdominal  and  22  caudal 
having  been  observed  in  Tetragonurua  Guvieri.  This  sin- 
gular type  has  been  variously  distributed  by  ichthyologists, 
but  most  have  referred  it  to  the  same  family  with  the  Mu- 
gilidsa  or  Atherinidse,  or  isolated  it  as  a  peculiar  one  near 
them;  it  seems  amply  to  deserve  full  family  rank.  But 
species,  the  Tetragonnru*  Guvieri,  is  certainly  known, 
and  that  is  very  rare,  and  has  only  been  found  in  the 
Mediterranean  Sea  and  at  the  island  of  Madeira;  it  is 
apparently  an  inhabitant  of  deep  water.  It  attains  a 
length  of  somewhat  more  than  a  foot,  and  is  of  a  blackish 
color.  Theodore  Gill. 

Tetrasrram'maton  [Gr.],  the  name  of  the  mystic 
number  four,  often  symbolized  to  represent  the  Deity, 
whose  unpronounceable  name  was  expressed  in  Hebrew  by 
four  letters,  ntiV«     (See  Jehovah.) 

Tetrahe'dron  [Gr.  rirpa-,  "four,"  and  Z&pa,  "side"], 
a  solid  having  four  bounding  planes,  four  angles,  and  six 
edges.     If  regular,  its  sides  are  equilateral  triangles. 

Tetrao  n'idap  [from  Tetrao — the  generic  name  of  the 
grouse — and  the  family  suffix  -ids],  a  family  of  birds  com- 
prising the  grouses,  the  partridges  and  quails,  and  related 
forms.  The  general  aspect  of  the  birds  is  familiar  in  con- 
nection with  the  kinds  just  indicated;  the  bill  varies  con- 
siderably in  size,  being  in  some  quite  robust  and  in  others 
rather  weak  ;  it  is  broad  at  the  base,  and  thence  compressed, 
and  the  eulmen  is  always  arched  to  the  tip,  which  is  ob- 
tusely hooked  and  decurved  over  the  lower  mandible;  the 
nostrils  are  basal  and  lateral,  in  some  (e.  g.  Tetraonina?) 
concealed  by  feathers,  in  others  partly  covered  by  a  hard 
scale:  the  wings  are  short,  rounded,  and  concave;  the  tail 
diversiform,  but  generally  short  and  depressed;  the  tarsi 
strong,  variously  clothed  ;  the  toes  moderate,  the  three  an- 
terior Wqc,  the  posterior  elevated;  the  claws  stout  and 
adapted  for  scratching.  With  these  are  associated  certain 
osteological  characters,  indicated  by  Prof.  Huxley,  con- 
trasting with  those  exhibited  by  the  nearly-allied  Phasi- 
anidse:  "(1)  The  post-aeetabular  area  is  very  broad:  the 
ilia  are  truncated,  nearly  opposite  the  end  of  the  sacrum, 
and  it  is  the  external  angle  of  the  posterior  edge  of  the 
ilium  which  is  rather  the  longer;  (2)  the  ulnar  and  distal 
edge  of  the  basal  phalanx  of  the  second  digit  is  produced  ; 
and  the  phalanx  of  the  third  digit  has  a  strong  basal  tuber- 
cle ;  (3)  the  anterior  margin  of  the  deltoid  crest  is  less 
oblique,  and  the  angle  of  the  crest  is  sharper  and  more 
prominent;  (4)  the  hypocleidium  has  straight  edges  and  a 
triangular  form,  tho  apex  of  the  triangle  being  directed 
forward  ;  (o)  the  tarso-metatarsus  is  not  half  as  long  as  the 
tibia;  (6)  the  mandibular  foramen  is  very  large."  (Huxley, 
Proc.  Zool.  Soc.  London,  1S6S,  p.  301.)  These  characters 
are  best  expressed  in  the  grouse,  and  are  deviated  from 
somewhat  in  the  less  typical  forms.  As  here  defined,  the 
family  embraces  five  of  the  six  sub-families  admitted  in 
it  by  G.  It.  Gray — viz.  (1)  Tetraonina*,  (2)  Ortyginse  or 
Odontophorinaj,  (3)  Perdicimo,  (4)  Rollulime,  and  (5) 
Caccabininas  (in  part) ;  the  Turnicinse  have  been  isolated 
by  Huxley  not  only  as  a  distinct  family,  but  as  a  peculiar 
super-family  or  sub-order,  under  the  name  TurnicimorphaB. 
(See  also  Tetraonin.e,  Ortygin.e,  and  Perdicixje.) 

TnEODOUE  Gill. 

Tetraoil'inse  [from  Tetrao — as  above — and  the  sub- 
family affix  -i»a],  a  sub-family  of  the  family  Tetraonidae, 
containing  the  various  species  of  grouse.  The  distinctive 
characters  of  the  group  arc  found  in  the  bill  and  feathering 
of  the  nostrils  and  tarsi  ;  the  bill  is  moderately  produced 
and  compressed  (essentially  as  in  the  Perdicina1  and  not  as 
in  the  Ortygime),  and  the  lower  mandible  unarmed;  the 
na~al  fossa1  are  tilled  with  bothers,  which  over  up  the  nos- 
tril-:  and  the  toes  have  pectinated  margins,  resulting  from 
modifications  of  tho  scales.  The  species  are  confined  to 
the  northern  hemisphere,  and  some  of  them  (the  ptarmi- 
gans or  Lagopi)  are  among  the  most  northern  of  birds. 
They  are  found  in  Europe  and  Asia,  but  their  head-quar- 
ters are  North  America.  About  twenty  species  are  known, 
and  these  have  been  distributed  among  eight  genera — viz. 
(  1 )  Tetrao,  with  two  or  three  species  in  Northern  Europe, 
the  best  known  of  which  ts  the  '*  capercailzie  "  or  "  cock  of 
the  wood,"  T.  urogalluH  ,-  (2)  Lyrurue,  also  confined  to  the 
Old  World,  and  represented  by  but  one  known  species,  the 


black  grouse,  L.  tetrix  ;  (3)  Canace,  with  two  species  (but 
divisible  into  five  sub-species)  in  North  America  and  one 
in  Siberia;  (4)  Pediocastes,  represented  by  the  sharp-tailed 
grouse  of  the  Western  plains,  P. phasianellua ;  (5),  Gentro- 
cercus,  whose  only  known  species  is  the  sage  cock,  <_'.  uro~ 
phaeianv.8  j  (fi)  Cupidoniaf  framed  for  the  celebrated  pin- 
nated grouse  or  prairie  hen,  C.  cupido  ;  (7)  Banana,  with 
one  species  in  Europe  (  B.  betulina),  and  another  (the  ruffed 
grouse,  11,  umbellus,  divided  into  three  sub-species)  in  North 
America,  and  (S)  Lagopns,  including  the  ptarmigans,  rep- 
resented in  both  hemispheres  by  about  six  species.  (See 
also  Capercailzie,  Grouse,  Prairie-Hen,  Ptarmigan, 
Sage-Cock,  etc.)  Theodore  Gill. 

Tetrapol'itan  Confession  [that  is,  the  "confession 
of  the  four  cities"  of  Constance,  Strasbourg,  Memmingen, 
and  Landau],  the  confession  of  faith  of  tho  Sac  r  am  en  t- 
arians,  a  former  body  of  Lutherans,  who  held  the  doctrine 
of  Carlstadt  and  ZwingH  with  regard  to  the  Eucharist. 
The  confession  was  drawn  up  in  1531,  probably  by  Bucer, 
It  was  defended  also  by  Capito,  and  was  presented  at  the 
Diet  of  Augsburg.  For  many  years  it  was  received  in  the 
four  cities  which  gave  it  a  name. 

Te'trarch  [Gr.  TCTpap,\*j9,  '"'governor  of  the  fourth 
part"],  strictly  designated,  in  ancient  times,  the  viceroy 
or  monarch  of  the  fourth  part  of  a  country  (Thessaly, 
etc.) ;  but  in  later  times  it  was  a  title  bestowed,  especially 
under  the  Romans,  upon  the  minor  tributary  princes  of 
the  East. 

Tetrodont'idac  [from  Tetrodon — Gr.  Terpa-,  "four,"  and 
6Sou?,  "  tooth  " — the  name  of  the  oldest  genus,  which  was 
identical  with  the  present  family],  a  family  of  teleost  fishes 
of  the  order  Plectognathi  and  sub-order  Gymnodontcs,  dis- 
tinguished by  the  development  of  the  jaws  into  four  tooth- 
like  margins.  The  form  is  normally  more  or  less  oblong, 
but  the  abdomen  is  capable  of  much  distension,  and  thus 
the  true  form  is  often  disguised  ;  the  skin,  especially  on  the 
belly,  is  mostly  covered  with  larger  or  smaller  dermal  ossi- 
fications or  spines ;  the  head  is  oblong  and  covered  with 
skin,  so  that  the  opercular  and  other  bones  are  concealed ; 
the  nostrils  are  diversiform ;  the  mouth  terminal  or  sub- 
terminal,  and  with  the  cleft  mostly  transverse;  the  inter- 
maxillary and  supram axillary  bones  are  confluent,  but 
those  of  the  opposite  sides  are  divided  by  a  suture,  as 
is  also  the  dentary  bone  of  the  lower  jaw;  the  teeth  are 
represented  by  the  trenchant  edges  of  the  jaws  and  are 
otherwise  wanting;  the  branchial  apertures  are  narrow 
slits  in  front  of  the  pectoral  fins;  the  brancbiostegal  rays 
are  entirely  enclosed  within  the  integuments;  the  dor- 
sal is  chiefly  composed  of  articulated  and  branched  rays, 
and  is  generally  short  (rarely  oblong)  and  far  behind:  the 
anal  is  like  the  dorsal,  and  obliquely  opposite,  but  rather 
farther  behind  ;  the  pectorals  are  narrow  and  high  up  ;  the 
ventrals  are  wanting,  and  even  the  pelvic  bone  is  undevel- 
oped. With  these  characters  are  co-ordinated  certain  oste- 
ological features — e.  g.  development  and  relations  of  the 
maxillary  bones  and  those  of  the  anterior  region  of  the 
skull,  the  development  of  the  frontals,  and  the  bifurcation 
of  the  neurapophyses  of  comparatively  few  (3-4)  of  the 
dorsal  vertebra? — which  confirm  the  isolation  of  this  group 
as  a  peculiar  family.  It  is,  however,  nearly  related  to  the 
family  Idodontidne,  which  has  generally  been  combined 
with  it  under  the  common  name  Tetrodontidse.  The  spe- 
cies are  quite  numerous,  between  sixty  and  seventy  being 
now  known,  and  represent  a  number  of  quite  distinct  gen- 
era, but  they  have  not  yet  been  properly  grouped  in  the 
genera  indicated.  It  is  certain,  however,  that  they  natu- 
rally fall  into  three  primary  groups  well  distinguished  by 
modifications  of  the  skull,  although  not  trenchantly  differ- 
entiated by  external  characters.  These  groups  may  per- 
haps be  considered  of  sub-family  rank.  They  are  (1) 
Xenopterina\  known  externally  by  the  multiradiate  dorsal 
and  anal  fins  ( I).  32-38,  A.  28-32),  and  represented  by  but 
one  known  species  [X.  naritUB)  \  (2)  Tetrodontina),  com- 
prising most  of  the  species;  and  (3)  Psilonotina),  distin- 
guishable superficially  by  the  compressed  body,  keeled 
back,  and  elongated  snout,  and  embracing  about  thirteen 
species.  Representatives  of  the  family  arc  fount!  in  all 
tropical  and  warm  temperate  seas.  Several  arc  natives  of 
the  seacoasts  of  the  U.  S.,  two  (  Tetrodon  laevigatas  and 
Chilichthys  turgidua)  extending  to  the  eastern  coast,  and 
one  (Tetrodon  polttua)  occurring  along  the  Californian 
coast.  These  species  are  called  by  the  fishermen  and  others 
"  puffers,"  "swell-fish,"  "blowers,"  etc.  The  puffing  is 
due  to  the  development  of  a  largely  dilatable  air-sae,  which 
closely  adheres  to  the  peritoneum,  and  has  a  valvular  com- 
munication with  the  oesophagus,  through  which  the  air  is 
received.  The  species  are  of  no  economical  importance, 
and  some  are  indeed  poisonous.  Tufodoke  Gill. 

Tetuan',  town  of  Morocco,  in  Ion.  5°  18'  W.,  near  the 
mouth  of  the  river  Martil,  in  an  exceedingly  fertile  and 
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well-cultivated  region,  e  pecially  celebrated  for  its  oranges. 
The  town  is  fortified  ami  well  built,  an. I  has  several  fine 
mosques  anil  an  activo  trade  in  woollen  ami  silk  stuffs, 
leather,  and  fruit.     P.  12,0(10. 

Tetz'el,  or  Tezcl,  a  diminutive  of  Tietze,  his  father's 
name,  Thietzel,  Dozel  (Joiia.nn),  b.  at  Lcij^ii-  between  I  150 
and  1400;  studied  theology  and  philosophy  at  the  univer- 
sity of  his  native  city,  and  distinguished  himself  by  in- 
dustry and  natural  ability.  In  1  188  he  entered  the  Domin- 
ican monastery  of  St.  Paul  in  Leipsio,  and  soon  became 
noted  as  a  very  impressive  popular  preacher.  In  1502  he 
was  appointed  to  preach  an  indulgence  in  Zwickau  and  its 
vicinity,  and  he  was  so  successful — that  is,  he  made  so 
much  money  for  the  papal  treasury— that  henceforward  he 
was  steadily  employed  in  the  indulgence  business  for  fifteen 
years.  His  territory  was  enlarged  and  his  authority  in- 
creased. There  was  some  scandal  oonnected  both  with  the 
person  and  the  business.  He  travelled  around  like  a  moun 
tcbank  in  a  blaze  of  gorgeous  advertising.  His  frauds 
and  his  dissipations  were  equally  ill  oonoealed,  and  all  sen- 
sible people  turned  away  from  him  with  disgust  :  bul  the 
ignorant  mass  he  caught.  At  Innspruck  in  1512  he  seduced 
the  wife  of  a  citizen,  and  was  sentenced  as  an  adulterer  to 
be  sewn  in  a  sack  and  thrown  into  the  river,  but  the  em- 
peror Maximilian  I.  commuted  the  sentence  to  imprison- 
ment for  life,  and  ho  was  actually  confined  for  some  time 
in  Leipsic.  Tho  Church,  however,  could  not  spare  him  ; 
he  was  soon  out  again,  and  active  in  his  business.  Roman 
Catholic  writers  deny  that  he  sold  indulgences  without 
repentance  or  indulgences  for  sins  not  yet  committed;  but 
their  argument  rests  solely  on  the  words  of  the  papal  com 
mission,  which  are  vague,  and  prove  nothing  with  respect 
to  the  practice  of  the  man  as  it  has  been  reported  by  eye- 
witnesses. To  Leo  X.  money  was  the  first,  decency  only  a. 
secondary  question,  and  when  he  determined  to  grant  a  great, 
a  universal  indulgence,  he  made  Tetzel  inquisitor,  and  com- 
missioned him  to  preach  the  indulgence  through  the  wholo 
of  Germany.  Tetzel  now  appeared  in  his  highest  glory, 
journeying  from  town  to  town  ami  levying  his  contribu- 
tions, as  has  been  described  by  contemporary  writers;  but 
when  from  Brandenburg  he  approached  the  Saxon  frontier 
in  the  middle  of  1517,  he  was  unexpectedly  met  by  Lu- 
ther's theses,  nailed  to  the  church-door  in  Wittenberg  Oct. 
31.  In  the  beginning  he,  like  Leo  X..  considered  this 
event  simply  as  a  tedious  and  impertinent  disturbance. 
He  burned  Luther's  theses  at  Juterbugk,  and  wrote  some 
theses  himself,  which  the  students  burned  at  Wittenberg, 
while  he  defended  them  in  a  disputation  at  Frankfort-on- 
the-Oder.  But  this  illusion  did  not  last  long;  and  when, 
in  1518,  Miltitz,  the  papal  ambassador,  arrived  at  Leipsic, 
ho  not  only  suspended  Tetzel,  but  spoke  so  harshly  to  him 
that  the  poor  man  fell  sick  of  fright  and  humiliation,  and 
d.  in  July,  1519. 

'IVu'cer,  according  to  ancient  Greek  legends,  was  the 
first  king  of  Troy,  and  the  Trojans  are  sometimes  calle  I 
Teuori,  after  him.  But  tho  legends  diticr  with  respect  to 
whether  he  was  a  native  of  Troy,  giving  his  daughter, 
A  i-is be,  in  marriage  to  Dardanus  of  Samothrace,  or  whether 
ho  immigrated,  together  with  Scaxnander,  into  Troas  from 
Crete.  Homer  mentions  another  Teneer,  son  of  Telamon, 
king  of  Salamis,  and  Hesione  of  Troy.  He  accompanied 
his  Btep-brother,  Ajax,  to  Troy,  and  was  the  besl  archer 
among  the  Greeks.  But  when  the  Greeks  returned  after 
the  capture  of  Troy,  Telamon  would  not  receive  Toucor  in 

Salamis   because   he    had    not,   avenged  Aja\.   1    he   then 

sailed  to  Cyprus,  which  he  received  from  Belus,  king  of 
Sidon,  and  where  ho  founded  the  town  of  Salamis. 

Teuf'fel  (Wilhelm  Sigismund),  b.  at  Ludwigsburg, 
Wiirtemberg,  Sept.  27,  ls2fi;  studied  olasBioal  language 
and   literature  at  the  University  of  Tubingen,   where   he 
becamo  professor  in  1849.     Besides  minor  essays,  Borne  of 
which  have  been  collected  in  his  Studien  und  '  'haraettriatik  i  " 
(1871),  he  wrote  Geechichtt  dt  r  ro'mtscAi  "  LiU  rnrwr  (2  vol    . 
1868-70),  translated  into  English  (London,  1874),  and  .  • 
one  of  the  editors  of  the  Encycl.  der  Altt  rthumau  i'«*<  n 
(Stuttgart,  1839-52,  7  vols.).     D.  .Mar.  8,  1878. 

Teuthid'idae   [from    Teuthie,  the  ancient  namo  of  a 
cuttlefish,  unhappily  applied  by   Linnssus   to   repn 
atives  of  the  two  following  families  at  a  generi 

name  thai   has  I d  bestowed  in  e form  on  two 

distinot  families  of  Ashes,  both,  however,  belonging  t"  tho 
order  'IV!.. phali  and  Bub-order  Aoanthoptori,  ami  ap- 
proximated nexl  to  each  other  in  the  iohthyolo   ical 

I.    By  Giiuthrr  ( Cat.  /'»/..-.  Brit.  l/»    ,  vol.  iii., pp.313 

32  i    iii--  retained  for  1 1 mu     i  i  riou  ly  callod  Stg 

Centrogaater,  and     I  tthiu,  and   <><  w  bioh 

Ti  nthiB  ha-'  been  resti  ioted   bj    omc  autho         Bj  other 

the  family  name    Imphaoanthidas  be     i i  given  to  the 

group.       The-.'    I;    In        ha\  '      all    .ill. 

oi  ate  f  .no,  il..-  i .  [ion    aboi  >  and  belov   the  longil  adinal 


axis  being  nearly  equally  developed;   the  body  is  much 
compressed  ;  the  Bcales  are  cycloid,  very  -mall,  and  closely 

adherent  |  the  lateral  line  concurrent  with  the  bocl  and  un- 
interrupted ;  the  head  i^  short,  and  has  a  round.      | 

the    eyes    arc    lateral:    t  I. .-    ..p. ovular    li.oir-     m i;    the 

mouth  is  mostly  transverse :    the  teeth  on   thi 
trenchant  incisors,  and  in  a  single  row  :  palate edontul 
'"' [hlal  apertures  oonfined  to  the  sides:  branchiostegal 

rays  in  live  pairs  :    .h.l-al  and  anal  (in-    aim-.    I    exactly  Op- 

I"  'i.'  behind,  the  former  with  a  very  I.  por- 

tion  and  -hort  Bofl  portion  (xiii.      10),  tho  latter  with  a 
moderately  long  spinous    portion   and   a  -loot   -..ft  ono 
(vii.  +  'J  i :  caudal  well  developed, and  onaslendi    < 
pectorals   moderate,  and  with  1  ..  utr.il-  in- 

serted considers  hi  j  behind  the  bases  ol  the  pectorals,  and 

with  the  inner   a-  well   as   outer   raj  I  iped  pines, 

between  which  intervene  line.-  artioulatea  rays.  The 
vertebra]  column  has  ten  abdominal  and  thirteen  oaudal 

vertebras.    The  family  is  rem i  of 

ii  characters,  especially  the  number  of  the  rays,  and  the 
unique  development   of  inner  ventral  -ion,-.'     I;.' 

twenty  and  thirty  -| i.  .  air  known,  which  a. 

to  the  Pacific  ami  neighboring  oceans,  and  at.-  most  nu- 
merous   in    the    waters    ,-ui  ...onding    the    ludo  Mo! 
island 

II.  By  the  older  naturalists  were  included   .. 
family   with   the  preceding   (generally    under   the   name 
Teuthyes)  certain  other  fishei  now  considered  a-  rei 
senting  a  peculiar  family  called  Aoanthui  unu- 

ridaa,  and  having  the  following  characters:   The  form  i.s 
also  oval,  hut  there   i-  a  tendency   toward  outgrowth  of 
the  anterior  portion  of  the  back  and  nape;  thi 
quite  compressed ;  the  pcali     are  minute  and  diversiform 
(sometimes  truly  scale-like,  and  occasionally  bristle 
and  there  are  generally  developed  on   each  Bide  ■  I 

oaudal  peduncle  lancel  like  spini  -  n    uml forwai  I ;  the 

laical  line  is  concurrent  with  the  back  and  continui  I  to 
the  tail  ;  the  head  is  shorl  and  diversiform,  -..in.  limes 
rounded  in  front,  and  at  others  with  the   forehead   re  or 

less  produced  forward:  the  ,..■  me  com.  ii   lateral;  the 
opcrcula  unarmed:  the  mouth  terminal,  and  1 1  v  trans- 
verse; the  teeth  on   the  jaw-  uniserial  and  diversely  de- 
veloped, and  wanting  on  the  palate;  the  branchial  aper- 
tures are  entirely  lateral ;  the  dorsal  .ml  anal  fin  ,  ai  far 
as  they  go,  are  similar  .nil  opposite,  and  almost  exaotly 
cotei  M.ioal  behind,  hut  i  unlike  the  pi 
(ions  are  a  I  least  as  lone  as,  if  not  longer  i  hs 
I ...II i  are  \  er\  long,  the  dorsal  commi  ncing  1.-  bind  the  I 
and  the  anal  not  far  l»  hind  the  1 1  ntrals  (D.  iii.  o 
31,  A.  ii.  iii.  + 18-31) ;  the  caudal  is  well  developed,  and 
inserted   on  ■■>   slender  peduncle;  the  pectorals   modi 
and  with  the  rays  branched :  the  ventrals  inserted  under 
the  bases  of  the  pectoral-,  and  eaeb  |                          'i  a  spine, 
and.  generally,  with  live    Bometimes  with  only  tbreejarlio- 
ulated   rays.     The  vertebral   oolumn   ha-  mostrj  nine  (or 
eig  hi  I  a bdominal  and  thirteen 

S] i."-  .i re  di  tri buted  inalltro       lI 

five  have  been  more  or  less  satisfactorily  mado  known.  By 
i  i  on  I  he .  1 1..  \  have  been  grouped  under  only  t'i\>-  genera — 
\  i/..  (!)  A'<nif!wri    ,  ,  ,i  ..:  i  /'..,.,.    .     ;     A ,, 

sens,  and  (5)  A  -  rit . 
'fin-  specie-  ..i  both  these  families  are  herbivorous,  and 

i iliuate  wilh    lhellal.it-    are    the    extensive    <  leillu  \  ..lu- 

tions  of  the  intestinal  canal.  Gill. 

Tcu'tolMirg    Poresl    [Ger.     Teutoburgerwald y     I. at. 

7',  u(o6i  'I   only   in 

books,  ol     evoral  rangi         hil  i  Ion  unl  kins  w  bioh 

i    '.  :i  i  for  a  .ii  i   .  I  vii  miles  through  Westpha- 

lia  and    the   principality    of    LippC,    With    an    olevation    of 
lloro  thi    Roman  li    ions   under  \ 
...iie.l  and  in  Hermann,  the  ohief  of  the 

Chorusoi,    9     v.  I'-,   and    in    Is;  i    iiiiiueiit    l.y 

I;. in. lei  was  raised  in omoration  of  thi 

summit  <-t  the  Gortenbi  rg,  near  Dot Id. 

Teuton'ic  Kmulii-.  lelesiastioal 

...  i  i      |oi  iok,  .id..  ..'   ■ 

and in  in  [II  Their  first  I 

i..  i    wore  pi  i  Gon  ihants,  but    ■ 

.     .'..leliien     wen-     i  ,  .  slvod.         \     llttll 

h..u  brothers,  not  admitted.    1  n 

Nt\   and  povert 
offered  the  sovereignty  of  polan  I, 

.o  il iquost  of  thai  e.oini  ii,     I 

i    mplars.     In 
them  Prussia. 

nd- 
ed  KSnigsberg  in  I  heathen  Id  i 

i  moved  their  I. end  ' 
\  onioc  1291,  to   M 
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and  West  Prussia,  Esthonia,  Pomerania,  and  other  neigh- 
boring countries.  In  1  l"<>.  Ko'nigsberg  became  their  cap- 
ital. In  1525  their  grand  master,  Albert  of  Brandenberg, 
became  hereditary  duke  of  Prussia,  and  in  1527  their  seat 
was  transferre  1  to  Mergentheim  in  Bwabia.  In  1561  they 
lust  all  their  Livonian  possessions.  In  1805  the  emperor 
of  Austria  became  grand  master  of  the  order.  In  1S09, 
Napoleon  declared  the  order  abolished,  and  gave  its  lands 
to  various  Herman  sovereigns.  In  1840  the  Austrian  em- 
peror reorgani2ed  the  Teutonic  Knights,  and  in  1865  the 
iv.i-  Btill  farther  reorganized.  The  Teutonic  knight- 
hood  is  at  present  a  merely  titular  honor. 

Teu'tons.  (1)  The  Name. — Over  the  derivation  of 
this  substantive,  as  well  as  the  corresponding  adjective, 
*■  teutonic,"  reigns  a  good  deal  of  unelcarncss  and  uncer- 
tainty. So  much,  however,  may  be  said,  wc  think,  to  be 
true  in  regard  to  it  from  a  historic  stand-point — viz.  that 
the  earliest  indigenous  form  of  the  noun  was  ihiuda,  which 
signifies  das  Volk,  "the  people."  and  that  the  indigenous 
adjeotire  derived  therefrom  was  dt'utixc,  the  later  deutsch, 
hut  that  our  words  Teutons  and  Teutonic  are  rather  the 
Latin  corruptions  '*  Teutones  "  and  '*  Teutonicus,"  through 
which  language  we  derive  them. 

(2)  The  Peoples  embraced  under  the  Name. — The  uncer- 
tainty about  the  derivation  manifests  itself  most  clearly 
in  the  extent  of  the  application.  The  Greek  and  Latin 
authors  seem  to  have  used  the  word  to  designate  only  a 
certain  portion  of  the  great  race  then  inhabiting  the  lands 
N.  of  the  Alps  and  E.  of  the  Rhine — viz.  that  portion  with 
which  they  first  became  acquainted — that  portion  which 
undertook,  in  company  with  the  Cimbri.  to  invade  the 
Roman  empire  about  113  b.  c,  and  whose  original  abode 
had  been  probably  the  W.  coast  of  Schleswig-Holstein  and 
the  territory  about  the  mouth  of  the  Elbe.  It  was  then 
that  Rome  first  became  aware  of  the  existence  of  a  people 
of  untamed  might  dwelling  N.  of  the  Alps,  and  distinct 
from  the  Celtic  tribes ;  and  it  is  quite  natural  that  the 
Romans,  in  their  ignorance  of  the  extent  of  the  race,  should 
have  taken  the  word  which  this  tribe  used,  in  common  with 
all  the  other  tribes,  to  designate  itself,  and  have  applied  it 
in  a  Latinized  form  in  particular  to  this  one,  and  then, 
upon  becoming  acquainted  with  the  larger  extent  of  the  race, 
have  adopted,  as  they  did,  another  word,  the  Belgic-Celtic 
word  Oermanij  for  the  name  of  the  entire  race.  We  find, 
however,  that  some  of  the  Latin  authors — as,  for  instance. 
.Martial  and  Claudian — used  the  adjective  Teutonicus  as  of 
like  meaning  with  Germanicux,  and  after  the  beginning  of 
the  tenth  century  the  Latin  '*  Teutonicus  "  displaces,  even 
in  German  authorship,  the  indigenous  "  Theotiscus7'  as  the 
comprehensive  raee-adjeetive,  while  we  of  this  modern  age, 
still  using  the  Latin  names,  have  turned  them  wholly  about 
in  the  extent  of  their  application,  designating  the  race  by  the 
term  Teuton,  and  that  portion  of  the  pure  or  nearly  pure 
stock  inhabiting  the  European  continent  by  the  term  Ger- 
man.  In  this  broadest  sense  we  must  include  under  the 
name  Teuton,  in  first  degree,  the  Germans  of  the  Continent 
— viz.  the  inhabitants  of  the  German  empire,  of  Austria 
proper,  of  the  northern  and  north-eastern  cantons  of  Swit- 
zerland, and  of  Holland  and  the  Scandinavians  of  the  two 
northern  peninsulas;  in  the  second  degree,  the  English, 
the  inhabitants  of  Lower  Scotland,  and  the  inhabitants  of 
the  U.  S.  :  while  in  the  ethnological  composition  of  almost 
every  truly  European  nation — that  is,  every  nation  W.  of 
Russia  proper  and  Turkey — the  Teutonic  component  enters 
in  a  greater  or  less  degree.  At  the  close  of  the  fifth  cen- 
tury, when  the  great  movement  known  in  European  history 
as  the  "migration  of  the  peoples"  ended,  we  find  the  Teu- 
tons the  ruling  race  from  Carthage  to  the  Vistula;  the  Van- 
dals in  Africa  from  Carthage  to  Gibraltar;  the  Visigoths 
from  Gibraltar  to  the  banks  of  the  Loire;  the  Suevi  occu- 
pying about  the  present  Portugal  ;  Burgundians  from  the 
upper  course  of  the  Loire  to  the  centre  of  the  present  Swit- 
zerland ;  the  Ostrogoths  from  the  last-mentioned  boundary 
to  that  of  the  present  Turkish  empire  on  the  E.,  and  from 
the  Mediterranean  Sea  on  the  S.  to  the  Danube  on  the  X. ; 
the  Franks  from  the  lower  Loire  to  Thuringia  :  Saxon  con- 
querors upon  the  English  coasts:  Saxons.  Frisii.  Thurin- 
gians,  Marcomanni,  Bavarians,  and  Longobardi  still  upon 
the  original  German  soil,  the  latter,  however,  moving  down 
a  little  later  (last  half  of  the  sixth  century)  into  Italv,  and 
occupying  the  plain  of  the  upper  Po,  while  the  Scandinavia 
branch  not  only  occupied  the  two  northern  peninsulas,  but 
reached  round  the  entire  E.  and  S.  E.  shore  of  the  Baltic 
and  far  inland.  Within  the  present  year  (isn't)  Privy 
Counsellor  von  Loner,  in  a  lecture  before  the  Academy  of 
Science  al  Munich,  affirmed  that  he  had  discovered,  further- 
more, in  the  Guanchen  of  the  Canary  Islands  descendants 
of  the  old  Vandals,  who  wandered  through  Hispania  in  the 
fifth  century,  and  emigrated  to  these  islands  as  early  as  the 
eighth. 

In  the  far-off  lands  of  Africa,  Hispania,  South-western 


Gaul,  and  Middle  and  Southern  Italy  the  Teutonic  element 
disappeared  almost  entirely  in  the  amalgamation  with  the 
great  mass  of  the  Romanic  population;  while,  on  the  other 
hand,  the  inhabitants  of  Northern  and  North-eastern 
France,  of  Belgium,  of  Northern  Italy,  and  of  Russia's 
Baltic  provinces  manifest  still  most  strongly  the  ethno- 
logical characteristics  of  the  Teutons. 

(3)  Characteristics  of  the  Teuton. — (a)  Physical. — Be- 
sides the  usual  Caucasian  peculiarities  of  the  "  oval  head  : 
the  lines  of  eye  and  mouth  dividing  the  whole  face  into 
three  nearly  equal  parts  ;  the  large  eyes  with  their  axes 
at  right  angles  with  the  line  of  the  nose;  the  90°  facial 
angle;  the  full  beard,  covering  to  the  cars;  the  white  com- 
plexion, and  the  tall,  straight,  and  well-proportioned 
stature" — which  the  Teuton  possesses  in  common  with  all 
Europeans,  he  is  further  somewhat  distinguished  from  these 
by  a  larger  frame,  a  whiter  and  more  florid  complexion,  a 
bluer  eye,  and  a  lighter  shade  of  hair.  (6)  Mental. — The 
distinction  between  the  Teutonic  and  the  Romanic  nature 
is  even  more  manifest  in  the  mental  than  in  the  physical 
constitution.  The  Greco-Roman  world  mediated  the  con- 
nection between  the  ancient  civilization  and  the  modern. 
Its  geographical  position  and  historical  connections  with 
the  Oriental  world  preserved  in  the  Greek  and  the  Roman 
the  inheritance  of  the  Oriental^traits,  which  the  differences 
of  climate  and  soil,  geography  and  topography,  have  in- 
deed modified,  but  not  destroyed.  The  prevailing  tempera- 
ment of  the  Romanic  peoples  is  still  a  mixture  of  the  san- 
guine and  the  melancholic,  the  latter  element  predominating, 
while  fancy  and  imagination,  vacillation  and  mysticism, 
are  among  the  chief  traits  in  their  intellectual,  moral,  and 
religious  character.  On  the  other  hand,  the  Teuton,  with 
more  of  the  phlegm  and  the  choler  in  his  temperament, 
evinces  the  deeper  insight,  the  more  constant  purpose,  and 
the  greater  Sclaircissement, 

(4)  Institutions. — These  differences  of  mental  constitution 
are  most  clearly  seen  in  the  fundamental  institutions  which 
they  have  produced.  We  may  take  the  Roman  imperium 
and  the  Roman  Church  as  the  great  historical  product  of 
the  Roman  spirit.  In  both  of  these  the  sum  and  substance 
of  all  authority  is  viewed,  imaginatively  and  mystically, 
as  inherent  in  an  office,  and  all  law  as  proceeding  out  of  it, 
from  above  down,  over,  and  independent  of  the  governed. 
On  the  other  hand,  personal  individual  liberty  and  worth 
were  the  fundamental  principles  of  the  old  Teutonic  life 
and  polity.  In  the  old  assemblies  of  the  village,  the  hun- 
dred, and  the  tribe  it  was  the  will  of  the  freemen  which 
was  the  authority  of  law.  While  in  Rome  the  central 
power  was  the  strongest,  and  there  existed  no  local  power 
worth  the  name  save  as  an  imperial  agency,  among  the 
Teutons,  again,  the  local  potcer  was  always  the  strongest, 
and  centralization  always  opposed,  defied,  and  overthrown. 
When  Marbodius  the  Mareomannic  duke,  and  even  the 
brave  Arminius,  to  whom  the  German  tribes  were  indebted 
for  the  expulsion  of  the  Roman  legions  from  their  soil,  at- 
tempted to  retain  in  time  of  peace  the  centralized  authority 
which  they  had  exercised  as  leaders  in  war,  the  one  was 
obliged  to  flee  to  Rome  in  order  to  save  his  life,  while  the 
other  fell  a  victim  to  his  fatal  ambition.  And  thus  we  see 
at  the  very  first  contact  of  the  Teutonic  with  the  Romanic 
world  the  irrepressible  conflict  between  freedom  and  au- 
thority enkindled  which  has  shaken  Europe  from  that  day 
to  this.  Then  it  was  Teutonic  liberty  against  the  Roman 
imperium.  In  the  Middle  Ages,  after  contact  and  connec- 
tion with  the  Roman  world  had  given  the  Germans  kings 
and  emperors,  it  was  the  emperor  against  the  pope;  in  the 
transition  period  from  the  mediaeval  age  to  the  new  time, 
it  was  the  German  Protestant  against  the  Roman  Catholic; 
and  to-day  it  is  Teutonic  science  against  the  Syllabus  and 
the  Vatican.  The  Teutonic  spirit  has  given  to  the  modern 
civilization  its  freedom  of  thought  and  conscience,  its 
estimation  of  the  man  above  the  institution,  its  science,  its 
Protestantism,  its  doctrine  of  popular  authority,  its  local 
self-government,  and  its  national  development.  It  can 
therefore  be  truly  said  to  be  the  spirit  of  the  modern  civili- 
zation. 

Sources. —  Vorffcschiehte  der  deutschen  Nation,  Wieters- 
heim ;  GescJi  ichte  der  Vfttkerwanderung,  Wietersheim ; 
Die  Guanchen  der  eanarischen  Inseln,  Von  Loher;  Deutsche 
I  ■  ■  ftissungsgt  achichte,  Waitz :  Gulturgeschichte  des  d*  "tschen 
Folks,  Riickert:  Bom  und  di*  Deutschent  Bluntsehli ;  De 
Bello  Gfillie<>,  Ca-sar;  D<  Vita,  Murihns,  et  Populis  Ger- 
man -  ' .  Tacitus  :  Afonvmeitta  Germanize  historica,  edited  by 
Pertz.  J.  W.  Burgess. 

Teutop'olis,  p.-v.  and  tp..  Effingham  co.,  111.    P.  1033. 

Tewkes'bury,  town  of  England,  county  of  Gloucester, 
on  the  Avon  near  its  influx  in  the  Severn,  manufactures 
stockings,  hosiery,  malt,  leather,  and  nails.     P.  5409. 

Tewks'bury,  p.-v.  and  tp.,  Middlesex  co., Mass.     P. 

1944. 
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Tcwksbury,  tp.,  Hunterdon  co.,  N.  J.     P.  2:;l'7. 

Texa'na,  p. -v.,  cap.  of  Jackson  co.,  Tex. 

Texarkana9p.-v.,cap.of  Miller  co.,  Ark.,  on  the bound- 
ary-line between  Texas  and  Arkansas,  and  at  the  junction 
of  several  proposed  railroads,  has  a  weekly  newspaper. 

Tex'as,  a  south-western  State  of  the  American  Union, 
once  a  part  of  the  republic  of  Mexico,  which  it  still  joins  on 
its  wi-stern  border,  lyiin'  between  the  parallels  of  :■;,  ,,r 
and  36°  30'  \.  hit.,  and  between  t\t>-  meridians  of  93°  27' 
and  10G°  -13' AV.  Ion.  from  Greenwich.  It  is  of  very  irregu 
lar  form,  and  most  of  its  boundaries  arc  natural  lines  of 
river  or  gulf;  on  the  N.  it  is  bounded  by  the  Indian  Ter- 
ritory, the  N.  fork  of  the  Canadian  forming  substantially 
the  boundary  on  the  line  of  36°  30',  and  the  Red  River  from 
the  100th  meridian  eastward,  while  that  meridian  forme  the 
eastern  boundary  from  the  lied  River  to  the  N.  fork  of  the 
Canadian  ;  the  Sabine  River  forms  the  eastern  boundary 
between  Texas  and  Louisiana  as  far  as  the  32d  parallel, 
and  the  meridian  of  9-4°  10'  thence  to  the  lied  River,  sepa- 
rating it  from  both  Louisiana  and  Arkansas;  S.  E,  it-  long 
coast-line  is  washed  by  the  Gulf  of  Mexico  ;  S.  W.  the  Rio 
Grande  divides  it  from  the  Mexican   republic,  and  where 


The  Seal  of  Texas, 
that  river  crosses  the  line  of  American  soil  the  Territory 
of  New  Mexico  becomes  its  north-western  and  northern 
boundary.  Its  extreme  length  from  S.  E.  to  N.  W.  is  some- 
what more  than  S0O  miles,  and  its  greatest  breadth  is  about 
750  miles.  As  it  has  never  been  very  carefully  or  accurately 
surveyed  except  as  to  the  Mexican  and  Louisiana  lines,  its 
exact  area  is  to  some  extent  a  matter  of  conjecture.  The 
U.  S.  land-office  and  census-office  give  it  as  274,356  sq.  m., 
or  175,587,S40  acres,  but  other  high  authorities  give  it  as 
237,504,  268,684,  274,000,  and  274,305  sq.  m.  When  the 
western  and  south-western  government  surveys  are  com- 
pleted, we  shall  probably  have  the  exact  figures.  Taking 
the  government  estimate  as  nearest  the  truth,  it  has  almost 
74, lint)  BOj.  m.  more  than  the  republic  of  France,  whoso  area 
is  200,071  sq.  in.,  and  has  territory  enough  for  six  State- 
as  large  as  Ohio,  New  York,  or  Pennsylvania.  A  still  bet- 
tor idea  of  its  vast  size  may  be  gained  from  the  statement 
that  its  territory  equals  that  of  all  the  Atlantic  States  from 
the  N.  line  of  Pennsylvania  to  the  southern  boundary  of 
(1  corgi  a,  including  West  Virginia  in  the  number — -viz. 
Pennsylvania,  New  Jersey,  Delaware.  Maryland.  Vir- 
ginia, West  Virginia,  North  Carolina,  South  Carolina,  and 
Georgia. 

Face  of  the  Country. — This  vast  extent  of  territory  has 
cwry  variety  of  surface  and  soil.  The  coast  i:  low  and 
sandy;  there  are  bars  at  the  mouths  of  nil  the  rivers  ;  and 
the  same  formation  of  low  and  sandy  islands  and  penin 
stilus  which  prevails  along  the  ooast  of  the  S.  Atlantic 
States.  Galveston  is  built  on  one  of  these  islands,  an  I  a 
succession  of  them  line  all  the  coast  t>  the  mouth  of  the  Rio 
Grande,  enclosing  long  and  narrow  sounds  or  lagoons  of 
no  greal  depth.     This  alluvial  deposit, known  as  the  "low 

OOast    belt,"  extends   inland  from   40  to  60  miles;    nmeh  of 

it  is  barren  and  waste,  and  when  their  j  -  vegetation  ii  is  in 

the  form  of  impenetrable  thickets  of  cactus  and  other  i ! 

shrubs,  commonly  called  ohapparals.     Beyond  tin.  for  a 

breadth  Of   150  miles  or   more,  lies  the  "  prairie  belt,"  roll- 
ing lands  with  a  rich  and  fertile   soil,  with  islands  of  live- 
oak  and  deciduous   foroal   trees,  and   traversed    bj    broad 
stream'  with  heavily-timbered  bottom  land  ,     Cn  Be  tern 
Texas  these  prairies  have  muoh  more  extensive  foresl  I 
than  W.  of  the  Trinity   River,     Beyond   (thai   i  .  V  and 
N.  W.  of  the  prairie  belt  >.  the   land   i    i     to  a   boi 
about.  L000  feet,  and  presents  a  rough,  broken  surface,  with 
abrupt  slopes  ami  sharp  bluffs.     These  lands  are  ei 
for  grazing,  and  muoh  of  them  for  cultivation,  but  toward 
the  .\.  W.  and  W.  they  continue  t to  tbi    tfid] 


or  mesas  of  the  Llano  Estaoado,  or  Staked  Plain,  where 
there  are  no  tne.  exoepl  the  mesquite,  and  the  vegetation 
is  scanty  from  the  limited  rainfall.     Yet  even  th< 
unpromising  as  they  Beem,  yield  nourishing  pas) 

horses,  buffaloes,  and  to  the  v:el   herd- of  cattle  now  dl 

over  a  part  of  their  surface.     Farther  \\\,  the  region  I 
between  the  Rio  Pecos  and  the  Rio  Grande  is  filled  with 
mountains,  outlying  spurs  of  the  great   Rooky  Mom 
range.     Beginning  at  the  W.  bank  oi  the  Rio  Peco  .  ■  -<■ 
have  in  succession  the  Sierra  Charrote,  the  Hoi  •  I  i  id  n 
(lying  X.  of  the  Rio  Grande),  the  atiago,  the 

Sierra  del  Muerto,  Pahcut   -Mountain-    an  1  Other  groui 

■  range,  the  i i uadalupe  Mountains,  a  continu- 
ation of  a  New  Mexican  chain,  and  farther  \\\  and  s.  \V. 
the   Sierra  del   Diablo,   Eagle   Mountains,  Sierra  Cari  o, 

Sierra    MoniZO,    Siena     HueCOS,    Sierra     Blanoa,    and    many 

.  Some  of  these  summits  attain  an  elevation  of  about 
5000  feet.  The  gradual  character  of  the  ascending  slope  ol 
the  country  is  indicated  by  the  following  ■  ascer- 

tained   by  the  Coast    Survey  and    railway  surveys:    Goliad, 
en  feet;  (louzales  15"  :  Webberville,  394j   Brenham, 
Austin,  650;  San  Antonio,  600 ;  Sisterdale,  in  Kendall  co., 
1000;  Fort  Inge, Uvalde  co.,  845 ;  Fort  Clark, Kennej 
1""";    Fort    Davis.  lVesidio   eo..-17m);    and    Tort    Bli,--,  IT 
Paso  co.,  3830  feet. 

Riverej  Bays,  >  fc. — The  State,  except  in  the  region  of  the 
Llano  Estaoado,  is  well  watered.  The  <  lanadian  Rivei 
affluent  of  the  Arkansas,  crosses  Bexar  territory  in  the  ex- 
treme N.  of  the  State.  The  Red  River,  which  term-  part 
of  the  N.  boundary  of  the  State,  has  its  source  in  the  Llano 
Estacado,  but  neither  this  nor  the  Canadian  has  any  large 
tributaries  in  the  State,  though  each  receives  nun;, 
creeks  or  " branches."  The  Sabine,  whioh  forms  part  of 
the  K.  boundary,  and  the  Neches,  both  discharge  their 

waters    into    Sabine.    Lake,   draining    the    extreme    OS 
portion  of  the  State.    Trinity  Biver,  rising  in  Grayson  co. 
in  the  N.,  and  the  San  Jacinto,  a  -mailer  stream,  both  dis- 
charge their  waters  into  Galveston  Bay.     The  Brazos,  i>no 
of  the  largest  rivers  in  the  State,  has  it-   BOUTCe  in  the  V, 
near  the  Llano  Estacado,  and  Hows  into  the  Culf  of  Mexien 
about  36  miles  below  Galveston:    the  Colorado,  another 
large  river  having  its  source  in  the  Llano  Estacado,  pur- 
sues a  course  nearly  parallel  with  that  of  the   Bri 
empties  into  Matagorda  Lay.     Both  these  rivers  have  nu- 
merous '*  forks  "  or  affluents,  but  none  of  them  of  greal 
The  Guadalupe  and  San  Antonio  rivers,  each  having  nu- 
merous affluents,  drain  a  considerable  portion  of  Southern 
Texas,  and  unite  just  before  their  entrance  into  San  Anl 
Ray.     Passing  the  Aransas  River,  a  little  stream  I 
Aransas  Bay,  we  come  to  the  Nneces,  a  larger  river,  and  at 
one  time  claimed  by  Mexico  as  the  boundary  between  her 
and  Texas.     This  stream  and  its  affluents  drain  a  wide  re- 
gion in  S.  W.  Texas,  and  its  waters  are  discharged   into 
Corpus    Christi    Bay.      Between    this    river    and   the    Rio 
Grande  eight  or  ten  creeks  of  no  great  length  Son  slug- 
gishly through  the  Bands  into  the  long  land  locked  sound 
known  as  the  Laguno  de  la  Madre.     The  Bio  Qran  li 
Norte,  a  very  long  but  shallow  river,  having  its  source  in 

Colorado,  divides  the  State  from  Mexico,  and  u  ith  its  prin- 
cipal tributary,  the  Rio  Peoos,  and  no    i  tall  streams 

and  creeks,  drains  most  of  Western  Texas.  None  of  tho 
Texan  rivers  are  navigable  for  anj  considerable  diel 
except  at  high  water,  but  bj  dredging,  and  th<  construction 
of  a  short  oanal,  Galveston  Baj  and  Buffalo  Bayon  have 
been  rendered  na\  igable  for  \  essels  drawing  8  or  I (|  feel  of 
water,  as  far  as  Houston.  The  only  bays  nol  already  men- 
tioned are  Baal  and  West  Bays,  forming  a  part  ol  Galveston 
harbor ;  Trespalaoios,  Lavaca,  and  Bspiritu  Santo  bays, all 
connected  n  ith  Ms  I  opano 

Bay,  lying  W,  of  Aransas  Lay.    We  have  already  gpoki  a  of 
tl,,.  [gland       long  sand-reach)     on  the  ooast    J  <  \ 
lakes  in  the  t  bine  Lake  is  rather  an  estuary  than  a 

hike.  Perry  and  part  of  Caddo  I  ake  i  (tend  from  the  chain 
of  lakes  in  Louisiana  into  Marion  and  Harrison  cos. 

a  nd  Mineralogy, — The  geologj  of  Texas,  so  far 
as  explored,  is  simple  j  tht  belt,  like  that  of  the  other 

Gulf  and  Southern  Atlantic  States,  is  alluvial,  though  leu  fer- 
tile than  the  d<  r  !*  '  I  ''','  Mississippi  delta  i  the  prnirie 
or  rolling  land-,  Ebrmii  i  s  idth, 

are    fertiai  v,  varying  ill  character  in  ditferent  lOCtions — in 

some  plaoeE  baving  extensive  deposits,  sometimes  6  to  fi 
thiok,  ii  the  brown  ooal  of  the  item, 

and  in  other.-  spathic  or  other  Iron  on 

■  i  tl      I  .  follow  in  r  a  1 

8.  \W.  which   be    i  :*nJ 

Texas,  and   passes  P  i    Austin,  through 

Intonio  t->  the  Rio  Grande  at  or  near  Pal 
The  l 
greater  p  u  t  ol  tb<   n  m  tinder  of  thi  ■  ■  >  xt<  ndln  | 

■  i  i;n  er  to  the  Rio  Grande  in 
ii  ,.  I.,  and  tin  nin  -  do 
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and  about  three-fifths  of  the  Territory  of  New  Mexico. 
Between  the  two  arms  of  this  vast  Cretaceous  deposit,  ex- 
tending over  the  western  half  of  the  Indian  Territory,  and 
following  up  the  valleys  of  the  Pecos  and  Canadian  rivers, 
the  Triassic  and  Jurassic  rocks  come  to  the  surface,  their 
presence  being  indicated  by  immense  deposits  of  gypsum. 
In  this  region  the  Colorado,  Brazos,  lied,  and  Canadian 
rivers  have  their  sources,  and  from  it  they  receive  their 
principal  tributaries.  Between  the  97th  and  100th  me- 
ridians and  the  parallels  of  32°  50'  and  34°  50'  there  is 
an  irregular  tract  belonging  to  the  true  coal-measures, 
and  furnishing  coal  of  excellent  quality.  Nearly  in  the 
centre  of  the  eastern  arm  of  the  Cretaceous  deposits,  and 
occupying  the  greater  part  of  Williamson,  Burnet,  Lam- 
pasas, Ban  Saba,  Mason,  and  Llano  cos.,  is  a  singular  out- 
crop of  Palaeozoic  rocks ;  at  the  N.  the  lower  coal-measures 
pear,  the  coal  strata  being  anthracite,  or  semi-anthra- 
cite ;  to  this  succeeds  immediately  an  extensive  and  irregu- 
lar outcrop  of  Silurian,  which  in  turn  embraces  a  triangular 
tract  of  gneiss  and  other  Eozoic  rocks.  In  the  extreme 
western  part  of  the  State,  between  the  Rio  Pecos  and  the 
Rio  Grande,  the  Guadalupe,  Apache,  Sierra  Blanea,  and 
Sierra  Hueco  mountain-ranges,  as  they  rise  from  the  chalk 
and  clay  of  the  plateau,  have  Jurassic  or  Triassic  rocks  in 
the  foot-hills  on  the  eastern  slope,  gneiss,  granite,  and 
metamorphic  rocks  on  the  abrupt  western  slope,  and  Silu- 
rian rocks  generally  on  the  summits,  except  the  Apache 
Mountains,  which  are  primitive  to  their  highest  peaks. 
Directly  E.  of  tho  larger  coal-bed  in  the  N.  W.  is  a  long, 
narrow,  wedge-shape  I  tract  of  Tertiary  sand  and  clay,  ex- 
tending from  the  Red  River  to  Fort  Graham. 

Minerafo.^- Copper  is  tho  most  abundant  metallic  prod- 
uct of  the  State.  The  copper  belt  extends  from  the  Red 
River  and  the  counties  of  Clay,  Archer,  Wichita,  Haskell, 
etc.,  across  to  the  Rio  Grande  through  the  counties  of 
Pecos  and  Presidio,  and  yields  in  immense  quantities  an 
ore  which  will  smelt  on  an  average  55. 1 1  per  cent,  of  pure 
copper,  and  largo  masses  have  been  found  yielding  68  per 
cent.,  besides  some  silver.  This  ore  occurs  in  hills  like  the 
iron  ores  of  Pilot  Knob  and  Iron  Mountain,  and  is  above 
the  surrounding  levels.  In  the  immediate  vicinity  are 
found  coal,  timber,  limestone,  and  soapstone  for  smelting, 
and  the  Texas  Pacific  R.  R.  will  pass  through  the  entire 
copper  belt.  Argentiferous  galena,  very  rich  in  silver,  is 
found  in  largo  quantities  in  N.  W.  Texas;  manganese, 
cobalt,  nickel,  and  bismuth  are  found  in  such  quantities 
as  tri  make  the  deposits  of  commercial  value.  Iron  occurs 
in  the  same  region  as  copper,  and  in  magnetic,  spathic, 
specular,  and  tuematitc  ores.  In  Mason,  Llano,  and  more 
western  counties  magnetic  iron  is  found  in  true  veins  in 
immense  quantities,  and  average  specimens  yielded  74.93 
pounds  of  metallic  iron  to  100  pounds  of  ore.  The  large 
coal-field,  about  6000  sq.  m.  in  extent,  is  an  outlying  spur 
of  the  great  Missouri  coal-field,  and  yields  a  bituminous 
coal  having  52  per  cent,  of  fixed  carbon,  and  is  of  similar 
quality  to  the  Belleville  (111.)  eoal.  The  smaller  coal-field, 
in  Brown.  Coleman,  Comanche,  and  Hamilton  cos.,  is  said 
to  be  anthracite  or  semi-anthracite  of  good  quality.  The 
lignites  or  brown  coals  of  the  Tertiary  formation  occupy 
larger  tracts,  and  though  soft,  sulphurous,  and  ashy,  are 
said  to  be  superior  to  the  German  brown  coals.  In  Webb 
co.,  on  the  Rio  Grande,  is  a  cannel  coal  belonging  to  the 
Tertiary  which  is  dense  and  fine  in  texture,  and  proves  to 
be  a  tine  gas-coal.  Asphaltum  is  found  in  eight  counties 
in  different  parts  of  the  State.  Salt  is  extensh  ely  produced 
in  the  State  in  the  salt  lakes  near  the  coast  and  in  salt 
springs  in  Lampasas,  Llano,  and  El  Paso  cos.  Caves  in 
Burnet  and  Blanco  cos.  yield  saltpetre  largely.  Gypsum  is 
a  geological  formation  rather  than  a  mineral.  It  is  found 
throughout  the  Cretaceous  deposits.  Potter's  and  fire  clays, 
marble,  roofing-slate,  grindstones,  soapstones,  feldspar, 
alum,  antimony,  arsenic,  mineral  oils  and  pigments,  marls 
and  other  fertilizers,  are  found  in  great  quantities  in  tho 
State. 

Vegetation  and  Botany. — Eastern  Texas,  E.  of  Trinity 
River,  is  a  region  of  abundant  timber,  and,  although  the 
most  densely-populated  portion  of  the  State,  more  than 
one  half  of  its  surface  is  still  covered  with  forests.  There 
:ire  two  species  of  pine  here,  known  as  the  "long-straw" 
and  ••short-straw"  pine,  both  of  large  size  and  producing 
excellent  lumber,  while  the  long  Btraw  yields  a  Buperior 
quality  of  turpentine.  There  are  also  in  Eastern  Texas 
several  species  of  oak,  including  the  lire-oak,  which  is 
found  all  over  the  State,  the  post  oak,  and  black  jack;  the 
ash,  elm,  black  walnut,  butternut,  pecan,  box  elder,  pride  of 
China  :  and,  toward  the  coast,  the  magnolia  (  here  a  stalely 
tree),  the  cypress,  palmetto,  etc.  In  Northern  Texas  there 
are  two  immense  belts  of  woodland  extending  from  the  Red 
River  southward,  called  the  "Lower"  and  "  Upper  Cross 
Timbers."  They  are  each  about  10  or  45  miles  wide,  and 
extend   southward   from    150  to  200  miles;  the  first  com- 


mences in  Cooke  and  Grayson  cos.  along  the  Red  River, 
and  extends  to  McLennan  co. ;  the  second,  which  is  the 
smaller,  occupies  parts  of  Wise,  Jack,  Palo  Pinto,  Hood, 
and  Erath  cos.  Most  of  the  trees  in  these  forests  are  post 
oak  and  black  jack  oak,  and  they  stand  so  wide  apart 
that  a  wagon  can  be  driven  between  them  in  any  direction. 
Central  Texas  is  mainly  rolling  prairie,  but  with  plenty 
of  timber,  generally  of  good  quality,  though  sometimes 
cottonwood,  buckeye,  black  gum,  and  sweet  gum  in  the 
river  and  creek  bottoms.  There  are  also  islands  of  forest 
trees,  live-oak,  cypress  (which  grows  on  the  hills  here), 
post  oak,  and  mesquite,  scattered  through  the  prairies. 
The  coast  belt  has  no  forest  trees,  but  frequent  "chap- 
parals,"  composed  mainly  of  the  opuntia  or  prickly  pear 
and  other  species  of  cactus.  This  region  has  also  in  tho 
spring  and  early  summer  rich  and  nutritious  grasses  and  a 
profusion  of  brilliant  flowering  plants :  Western  and  North- 
western Texas  is  scantily  wooded,  though  even  here  the 
cypress,  the  mesquite,  and  to  some  extent  the  live-oak,  are 
found.  The  mesquite  is  a  very  hardy  and  valuable  tree, 
which  endures  severe  drought,  having  roots  which  strike 
deep  into  the  earth.  It  yields  a  sweet  and  nutritious  bean 
in  its  long  pods,  which  is  much  relished  by  cattle.  Its 
sap  dries  into  a  gum  like  gum  arabie,  and  its  bark  and 
heart-wood  are  regarded  as  the  best  materials  in  the  world 
for  tanning  leather.  The  bois  d'arc  (or  Osage  orange)  and 
the  pecan  tree  are  among  the  other  valuable  forest  trees  of 
Texas.  The  bois  d'arc  grows  in  almost  all  soils;  its  wood 
is  very  hard  and  durable,  and  its  thorns  and  rapid  growth 
make  it  excellent  for  hedges.  The  other  plants  and  shrubs 
of  North-western  Texas,  including  the  least  sterilo  por- 
tions of  the  Llano  Estaeado,  are  the  yucca  and  four  or  five 
species  of  cactus,  including  the  opuntia  or  prickly  pear, 
the  mclocactus,  the  mammilaria,  and  the  ccreus.  The 
sage  shrub,  so  common  on  this  plateau  farther  N.,  is  oc- 
casionally found  here,  but  is  not  so  abundant  as  in  New 
Mexico  and  Colorado.  Among  the  grasses  of  the  State 
should  be  mentioned  the  mesquite  grass,  which  is  said  to 
be  more  nutritious  and  better  liked  by  horses,  cattle, 
and  sheep  than  any  other  shrub,  grass,  or  cereal  in  tho 
world. 

Zoology. — There  are  large  though  diminishing  herds  both 
of  buffaloes  and  antelopes  in  the  X.  W.  part  of  the  State. 
In  Western  Texas  the  mustang,  the  Mexican  wild  horse, 
still  feeds  on  the  prairies;  the  wolf,  of  great  strength  and 
ferocity,  the  black  bear,  the  puma,  the  jaguar,  the  wild- 
cat, and  the  lynx  are  found  in  the  wooded  and  thinly- 
inhabited  districts;  and  deer,  foxes,  peccaries,  raccoons, 
opossums,  hares,  and  squirrels  are  very  numerous,  es- 
pecially in  the  wooded  districts.  The  principal  game- 
birds  are  the  wild  turkey,  pheasant,  quail,  snipe,  many 
species  of  wild  ducks,  brant,  and  teal,  wild  geese,  etc..  and 
the  birds  of  prey,  the  vultures,  hawks,  kites,  pelicans,  herons, 
kingfishers,  flamingoes,  cranes,  etc.  The  streams  abound 
in  fish,  of  which  the  black  bass  is  perhaps  the  finest  of  the 
fresh-water  tribes,  and  the  fish  of  the  bays  and  Gulf  are 
much  the  same  as  those  of  the  other  Gulf  States,  Alligators, 
turtles,  etc.,  are  abundant  in  the  lower  portion  of  the  rivers 
and  bayous,  and  more  rarely  the  manatee,  octopus,  etc.,  are 
seen.  There  are  in  the  mountainous  and  wooded  districts 
rattlesnakes,  moccasin  snakes,  and  the  milk  adder,  several 
species  of  the  black  snake  (our  North  American  boa),  and 
numerous  harmless  snakes.  The  gecko  and  other  lizards, 
horned  frogs,  salamanders,  etc.,  are  found  in  considerable 
numbers,  and  the  insect  tribes  are  both  numerous  and  for- 
midable. The  centipede,  the  large  jumping  spider,  the 
horse-flies,  buffalo-gnats,  and  mosquitoes  are  sufficiently 
annoying,  but  no  two  of  them  are  found  in  all  parts  of  the 
State.  The  insects  injurious  to  vegetation  are  less  numer- 
ous here  than  in  the  older  States. 

Climate. — The  great  extent  of  the  State  and  the  varying 
elevation  of  the  different  sections  ensure  marked  varieties 
in  its  climate.  The  isothei'mal  curve  indicating  a  mean 
annual  temperature  of  6S°  passes  nearly  along  the  parallel 
of  29°  40',  or  from  the  mouth  of  the  Sabine  to  the  junction 
of  the  Pecos  River  with  the  Rio  Grande.  S.  of  this  line 
the  temperature  increases,  till  at  Brownsville, near  the  Rio 
Grande,  in  lat.  25,°  57',  the  annual  mean  is  75°  ;  northward, 
this  mean  decreases  with  the  greater  elevation,  till  in  tho 
Llano  Estaeado,  about  lat.  32°  bo',  it  falls  to  near  o5°. 
The  prevailing  winds  for  most  of  the  year  are  S.  and  S.  E. 
from  the  Gulf,  but  from  November  to  February  there  are 
occasional  N.  winds,  culminating  at  times  in  the  cold  wind- 
storms known  as  '"northers."  These  generally  blow  for 
three  days.  The  rainfall  is,  on  the  whole,  increasing.  It 
ranges  from  .34.47  inches  at  Galveston  to  .'10.90  at  San  An- 
tonio, 20  inches  in  the  Pecos  Valley,  and  12  to  16  in  the 
Llano  Estaeado.  The  following  table  gives  more  specific 
particulars  concerning  the  temperature  and  rainfall  for 
five  prominent  towns  of  the  State,  and  the  prevailing  di- 
rections of  the  winds  for  three: 
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Meteorological  Data. 


Temperature. 
Mean  annual  temperature 
Maximum  temp,  of  year... 
Minimum  temp,  of  year- 
Range  of  annual  temp 

Mean  temp,  of  spring 

Maximum  temp,  of  spring 
Minimum         "  " 

Range  of  spring  temp 

Mean  temp.  <>f  summer 

Maximum  temp,  of  summer 
Minimum         "  " 

Range  of  summer  temp, 
Mean  temp,  of  autumn 
Maximum  temp,  of  autumn 
Minimum        " 

Range  of  autumn  temp 

Mean  temp.  Of  winter 

Maximum  temp,  of  winter 
Minimum      "  " 

Range  of  winter  temp 

Bain/all. 

Mean  annual  rainfall 

Rainfall  of  spring 

Rainfall  of  summer 

Rainfall  of  autumn 

Rainfall  of  winter 


Winds. 

Prevailing   directions    i 
the  order  of  mention., 


q_  y 

g© 

—  _© 

•  Is 

si 

J  ■8 

|  §S 

-  a 

— . 

=  2 

a*??    ■ 

it 

CD 

< 

o 

o 

o 

72.8 

68  03 

70 

98.5 

1U7 

100 

35.5 

6 

3G 

64.5 

1(11 

04 

69.3 

68.78 

G9.4 

89.5 

103 

90.5 

41 

21 

41 

45.5 

82 

49.5 

82.9 

N-,.:i2 

82.0 

98.5 

107 

100 

78 

62 

70 

25.6 

45 

30 

75.8 

05.95 

70.8 

91 

'.is 

89.5 

49 

20 

42.5 

4'.' 

78 

47 

68.3 

52.44 

57.4 

80 

88 

78.5 

35.5 

C 

36 

44.5 

82 

42.5 

Inches. 

laches. 

[ml. 

54.47 

35.12 

45.32 

12.27 

lli.iiil 

5.22 

18.18 

5.98 

13.81 

17.01 

7.64 

18.66 

7.01 

S„ 

5.50 

7.63 
S., 

S.  E., 

S.  E., 

N., 

N., 

N.  ic. 

N.E., 

E.. 

E., 

N.W., 

s. \v\, 

ami 

and 

S.  W. 

W. 

98 
16 

82 

G9.94 

98 

31 

67 

B8.56 

98 

86 

33 

91.5 
::i 
68.6 
B2.94 
86 
16 
70 

[nehet. 
86.90 

8.15 
1  (.80 
12.06 

1.90 
Calm, 
S.  E., 

B., 
N.  E., 
S.  \\ 
N.W., 

and 

w. 


c*^ 


Inches. 

42.35 

7.01 

8.40 

13.90 

13.04 


Manufacturing,  Mining,  and  other  Industrial  Products. — 
There  were  in  1S70,  according  to  the  ninth  census,  2399 
manufacturing  establishments,  using  13,044  horse-power 
to  move  their  machinery,  employing  7927  hands  —viz.  7450 
men,  157  women,  320  children — and  a  capital  of  sf».2s'  1. 1 1 0, 
paving  Sl,7N7.S3.r>  wages,  nsin-j;  si'i,273,  L93  of  raw  material, 
and  producing  goods  to  the  amount  of  $11,517,302.  Of 
these  manufactures  the  mosl  important  at  thai  dale  was 
Lumber,  of  which  192  saw-mills  produced  $1,736,482;  next 
in  importance  and  value  were  the  packing  establishments 
of  beef  and  other  meats,  in  which   in    15   establishments 

packed  meats,  condensed  meal  esse] s,  meat  biscuits,  eto., 

were  put   up   to   the  value  of  $1,052,156;   4  cotton-mills 

produced  cotton  g Is  to  the  amount  of  $37  t,598  j  saddlery 

and  harnesses  were  made  in  138  establishments  t..  the  value 
of  $348,307  ;  tin,  copper,  and  sheet-iron  ware  in  71  estab- 


lishments produced  goods  to  the  value  of  $334,665.      I  he 
other  principal  manufactures  were  carriage     and  wagons, 
hides  and  tallow,  Souring-mill  products,  and   Bash,  d 
and  Mind-,  but  neither  of  these  industries  produced  goods 
to  i  he  amount  of  §300,000.    Sinn-  |s:u  manufacturing 
made  great  progress  in  Texas,  especially  at   Houston 

>mi  of!  he  more  es  ih  n  ton  q I  the  presi  nl  aggri 

of  manufaci  ured  g Is  is  probably  nearl)  three  i  imea  what 

it  was  in  1870.  The  census  of  1870  reported  but  l  min- 
ing establishment  in  Texas,  employing  but  -'  men,  with 
$150  capital  and  $900  product,  but  there  arc  now  several 
valuable  copper-mines  and  Bmelting  furnaces,  a  number  of 
Baltworks,  and  eoal-mines  whicfa  Bupply  fuel  to  the  furnaces 
and  manufaetories. 

It/ricultural  Production  .     The  following  table  show 

agricultural  productions  of  tie    State  I prding  t"  the  cen- 

1870,  together  with  Buch  particular-  ac  can  be  : 
tained  of  the  production  of  1875: 


Acres  of  land  improved 

Unimproved,  acres 

Value  of  l'aim> 

Value  of  farming  implements.. 

Wages  for  laborers 

Value  of  farm  products 

Value  Of  orchard  products 

Value  of  market  £ardi 

Harvest  products 

Value  of  home  manufai  turi 

Value  of  live-stock 

Number  of  burses 

Number  of  mules  and  asses 

Number  of  milch  cows 

Number  of  work  oxen 

Number  of  stock  cattle 

Number  of  sleep 

Number  of  hogs 

Bushels  of  wheat 

Bushels  of  rye 

Bushels  of  Indian  corn 

Bushels  Of  eats 

Bushels  of  barley 

Bushels  of  buckwheat 

Rice,  pounds 

Tobacco,  pounds 

Cotton,  bales 

Wool,  pounds 

Peas  and  beans,  bushels 

Irish  potatoes,  bushels 

Sweet  potatoes,  bushels 

Wine,  gallons 

Butter,  pounds 

Cheese,  pounds 

Hay,  tons 

Cane-molasses,  gallons 

Sorghum-molasses,  gallons 

Beeswax,  pounds 

Honey,  pounds 


2,964 

I  i,98l 

84,777, 

|41  I 

-  B 

874 

166 

837,425, 
429, 

i;i 

132 

711 

411, 

28, 

20,554 

762 
44 

68 

69 

8S0 

1,251 

12 

208, 

2,188 

6, 

3,71: 

84 

18, 

171 

18 

275 


682 
,960 

170 
172 
924 

-  tl 
308 
194 

,■11 

107 

851 
145 
103 

538 

I'/,:; 

,851 
49 

,884 

,706 
628 
818 

,654 

III! 

216 

,7  17 

0 

265 
164 


|      69,806,618* 
1107,641,691' 

est.  09,125,000 


88,888,734< 

838,232* 

1,347,400 
1,118 


141,000 
840,000 

233,000 


02,i » in 


Railroad*. — At  the  beginning  of  1875  there  were  li 
miles  of  railway  in  the  State,  the  cosl   ol    whii  n,  foi 
equipment,  lands,  etc.,  wa-  about  65  million  dollars, 
following  table  gives  the  principal  particu]  s  rail- 

ways: 


Rouiton  una  Texea  Central.. . 

Texai  I  cm  ci  ■  

1 1 . i ■ "I  una  ureal  Northern 

Onir  Western  Texu  end  Pacific.. 
onlvrsii.u  Houston  end  m,  raon 
Qalvcaton  HarrlanurgandSan  \" 

lull"        

Total! 


501. 47 
S0O.00 
502.00 
66.S0 

.-.: 

109.26 
1540.52 


stock. 


Strtclt 
paid  in 


expended. 


Indebted, 
ness. 


■  J00  'n  ■  i.  -Hi   in 

50,1 BOO, .".', Til, sm  72 

25, ,000  ,i,: ,000  17,000,504.97  IS,]  "'  55] 

12,1100, 1     , 


1,000,000  1,000,000        01,274.95 

g.000, i  2.000,000      549,75 

Hi.i , 9,92  1.7003     li ii 


I  SSI    M 

I  B ' 

,    'ii' 


Expenses. 


: 


i    'i"  i      ■' 
' 


708,384  B0 

■     ' 

■ 


,,,,!,.       ' 


1 

aodcara. 

8 

H 

U 

71 

■- 

■ 

■ 

1 

■ 

7(1 

10 

■ 

1 

11 

101 

Mile, 
run 

[ruin.. 


■  laod  do- 


Menem 


.-' 


S.'ll.      I  n.olj. 


Tl nly  canal    in   (he   Plato   is   a  short  ship-eanal,  now 

noarly  finished,  in  aid  of  the  navigable  channel  from  (lal- 
vcsti.u  harbor  to  Houston.  It  is  I  miles  long  and  12 
feet  deep,  and  connects  the  Pan  Jacinto  River  with  the  baj 
through  Morgan's  Point. 

Finance*.— The  State  debt  on  Feb.  I,  IS70.  was  as  fol- 
lows: bonded  debt,  $4,249,757 ;  Boating  debt,  $543,137.84  : 
making  an  aggregate  of  $4,792,894.8  i.  Besides  this  there 
is  claimed  as  dor  to  the  Stat.-  university  fund  and  the 

*Tbe  returns  marked  with  a  '  were  those  of  the  county  asses- 
sors in   is:,",,  and  are  im pl.t.-.  as  well  as  under-estimated. 

Gov.  Coke  sa\-  thai  the  Increase  from  1874  si td  have  been  at 

least  12  per  cent,,  v,  bile  the  assessment-rolls  made  II  but  tl I  -' 

per  cent.  There  has  I n  a  material  Increase  in  the  production 

of  butter,  cane  and  Borghum  sugar  and  molasses,  wool,  rice,  and 

orchard  and  market-garden  i lucts  since  1870,  an 

several  other  products  have  1 n  sd  Li  d 

f These  two  roads  had  paid  in  addition  considerable 
(nearly  $400,000  in  the  aggi  u   labor-rolls  and   other 

expenses. 


a,  "ii  sol I  fund  $537,008.21  for  warranto '  troyed 

during  the  late  war,  together  with  inter*  it  on  thii  amount 
to  Feb.  I.  1876,  the  whole  amounting  to $842,210  " 
claim  ■  b  re  Bel  dovi  □  in  the  oomptrollei  's  report   i    ol 
l'ul  validity.    If  allowed,  they  would  Increase  the  state  debt 
.     ,  105.10,     lie'  receipts  from  all  sources,  including 
balance  in  the  treasury  from  Ang.  31,  l  v7 1. 1"  lug    11,  I 
the  close  of  the  Hsoal  .Mar.  wen  nd  the  dis- 

bursements for  i  he  same  period,  $2,497, 
ancein  thotroasurj  ol  $302,799.32.  Ofthi    Bum,  $712,0 
was  expended  for  frontier  defence  and  othoi 
o  lunts,  and  $307,625.70  for  Inten  st  on  the  public  i 
The   remainder   ($1,477,728.37  '    II 
penses  of  the  government   and   for  the  main! 

public   sell. ...Is. 

Commerce  and  Navigaii  ».      I 
tri.-ts.     The  following  table  gives  tl 

eiL-n    c.iuimcr.'c   an  I 

ending  June  80,  I 
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Customs  districts. 

Foreign 

illlpl'IU 

for  j  ear 
1875. 

P.mifstk' 
exportfl 

fur  year 
eodiug 

.lulu    31), 

1S75. 

Foreign 

goods 

re-oxported 

for  year 

ending 

June  30, 

lb7o. 

Entrances  into  port  for  year 
.  Qding  Juneau,  1875. 

Clearances  from  port  for  year 
ending  June  30,  1H73. 

Registered,  enrolled, 
and  licensed  tonnage 
lor  year  ending  1H75. 

Vessels. 

Tonnage. 

Crews. 

Vessels. 

Tonnage. 

Crews. 

Vessels. 

Tonnage. 

S2.002.74S 

1,218,034 
308,991 

97.663 

Ss:::;,:;i2 

205,557 

15,876,632 

40,823 

237,294 

5997.6.-IS 

243,966 

349,275 

49 

8 

163 

18 

18 

30,984 
5,142 

91,913 
4.0S0 

16,785 

1252 
147 

2349 
234 
435 

41 

9 

206 

18 

28 

20,956 

5,930 

127,579 

4,079 

24,359 

993 
171 
3190 
234 
627 

14 
35 
250 

46 

1,547 

774 

1S.116 

40,165 

1,612 

$3,950,239 

$17,193,118 

$1,629,064 

256 

148,904 

4417 

302 

182,903 

5215 

345 

22,049 

Population. — There  has  been  no  trustworthy  census  of 
the  State  since  1870,  but  there  is  no  room  for  doubt  that  its 
population  hay  increased  Bince  that  date,  mainly  from  im- 
migration, more  rapidly  than  that  of  any  other  Southern 
Statr,  and  perhaps  than  any  other  State  of  the  Union.  It 
is  rlaimed  that  for  the   last  four  years  from  200,000  to 


250,000  persons  have  annually  been  added  to  its  popula- 
tion, and  in  1S75  the  State  authorities  estimated  the  num- 
ber of  inhabitants  at  1,500,000.  The  number  of  inhabitants 
at  the  earliest  dates  in  the  following  table  are  as  estimated 
by  its  historians,  usually  from  imperfect  and  partial  enu- 
merations: 


8  a 

3 

„• 

1 

o 

o 

ej 

§|.2 

> 

0) 

a 

bo 

o  £ 

-a  'A 

to 

o.2 
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a 
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,2  m 

j    > 

1 

to 
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Is 
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> 

E-« 

a 
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fa 
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>- 
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K 
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fc 

fa      fa 

S 

o 

O 

a 

i -ii 

7,000 

...... 

o.oa 

1831 

21,000 



300. 

1  •  ■■ 

.Vj.iiTo 

:;;!.: 

19,170 

30,000 

6,000 

17,670 

ii.!'. 

150. 

150,000 

tn, in  in 

59,000 

185. 

J12,5»'J 

113,780 

!I*,K12 

154,034 

397 

:'.    [1:1 

194,433 

17,681 

"1.77 

41.70 

27,988 

23,377 

5.44  5.52 

10,583 

83,206 

43.909 

52,6fi6 

40.048 

604,215 

:il'0.167 

284,048 

420,891 

355 

isa^ee 

40S 

.■niij.7!i:i 

[:J.,42'2 

2.21 

1*4. 'JL' 

77,428 

76.7S1 

5.49  5.15 

18,476 

233,417 

119,862 

143.951 

100.042 

l-T'i 

Hlh.571) 

(■.'3.557 

395, Oil 

5(14. 7(  HI 

253,475 

724 

756.168  62,411 

3.02 

36.46 

in, »;■.■> 

854,483    5.30  5.1* 

221,703 

:.ltp. ■::,:: 

158 i 

1-1   H.l| 

169,215 

Education. — The  policy  of  Texas,  both  as  a  State  and  a 
republic,  has  been  to  favor  public-school  education,  and 
liberal  endowments  of  its  public  lands  were  early  made  to 
aid  in  the  maintenance  of  public  schools.  But  owing  to 
the  sparseness  of  the  population  and  the  slow  sales  of 
public  lands,  very  little  was  done  fur  some  years.  In  1S54 
the  school  fund  amounted  to  $128,668.  and  in  that  year 
$2,000,000  was  added  to  it  from  the  $10,000,000  paid  by 
the  U.  S.  government  for  the  purchase  of  the  Santa  Fe 
territory.  During  the  five  years  from  1S56  to  1S(',0  about 
$106,000  of  interest  annually  from  this  fund  was  distributed 
among  the  schools.  During  the  war  the  school  fund  was 
appropriated  to  other  purposes,  and  the  schools  generally 
suspended.  After  the  war,  new  grants  of  land  were  made 
for  schools,  and  an  attempt  made  to  reorganize  the  school 
system.  In  ISoS  the  reconstruction  convention  set  apart 
all  the  sales  of  public  lands,  one-fourth  of  the  State  revenue, 
anil  a  poll-tax  of  one  dollar  per  head  on  each  male  citizen 
between  twenty-one  and  sixty  years  of  age  as  a  revenue 
for  schools.  In  that  year  the  permanent  fund  was  said  to 
be  $2,000,000.  In  1S70  there  were  221,512  persons  over 
ton  years  of  age  who  could  not  read  or  write,  of  whom 
70,8115  were  whites  and  150,617  colored.  In  1S71  two  school 
law-  were  passed,  one  in  April,  the  other  in  November. 
Both  these  proving  objectionable,  another  was  passed,  re- 
pealing  the  former,  May  22,  1S73,  which  was  further  amend- 
ed  in  May,  1874,  and  Mar.,  1875.  The  constitutional  con- 
vention of  Sept.,  1875,  made  radical  changes  in  the  school 
sy  stem  j  not  generally  for  the  better,  but  these  have  not 
yet  ;nme  into  operation.  The  following  are  the  statistics 
of  the  public  schools  under  the  laws  of  1S73-75 :  The 
school  age  was  from  six  to  eighteen.  In  1875  the  per- 
manent school  fund  amounted  to  $2,004,202.95  in  bonds, 


$80,721.01  in  currency,  and  $41,063.69  in  specie.  The 
available  school  fund  for  the  year  was  $10,500  in  bonds  of 
Brazos  co..  $728,466.30  in  currency,  and  $125,891.15  in 
specie.  The  balance  on  hand  after  the  year's  disburse- 
ments was  the  Brazos  co.  bonds  and  $108,260.92  in  cur- 
rency. The  enumeration  taken  in  July,  1875,  shows  a 
school  population  (6-18  years)  in  145  counties  of  331,400. 
The  school  reports  returned  for  1875  were  from  only  97 
counties;  in  these  counties  (which  had  a  school  popula- 
tion of  210,922)  124,567  were  enrolled  in  the  schools,  and 
there  was  an  average  daily  attendance  of  84,415.  There 
were  2924  schools  organized  and  3100  teachers  employed; 
the  average  duration  of  the  schools  was  7S  days  (a  little 
short  of  4  months) ;  the  average  salaries  of  teachers  per 
month  was  $53.  From  these  data  the  superintendent  es- 
timates the  actual  enrollment  in  the  State  as  184,705  ;  the 
average  attendance  as  125,224;  the  number  of  schools  or- 
ganized as  3898,  and  of  teachers  employed  4030.  The 
Peabody  fund  paid  in  1*75,  $4800  in  aid  of  the  public 
schools  of  the  State.  Tho  new  constitution,  adopted  Feb. 
15,  1S7G,  abolishes  the  office  of  State  superintendent,  re- 
stricts tho  expenditure  for  school  purposes  to  the  amount 
of  the  available  school  fund  (in  1876,  $655,000),  and  so 
cripples  the  whole  system  that  except  in  the  more  populous 
counties  the  existence  of  the  public  school  will  for  the  pres- 
ent be  impossible,  even  in  the  large  towns.  Gov.  Coke 
says  the  school  age  must  be  from  eight  to  thirteen  years 
if  the  schools  are  to  be  maintained  for  five  months,  and 
in  many  places  it  will  only  bo  possible  to  contract  with 
private  schools  to  give  the  most  elementary  instruction  at 
the  State's  expense. 

The  following  table  summarizes  the  statistics  of  higher 
education : 


Universities,  Colleges,  and  Professional  SeJioah, 


veksities,  Colleges,  and  Professional 
Schools. 


Uhivertitie-s,  etc. 

Austin  College 

Bav'or  University 

Colorado  College. 

Henderson  College. 

Marvin  College 

St.  Joseph's  College 

-■    Mary's  College 

Salada  College 

Boule  I  nlverefts 

Texas  Military  Institute 

Texas  University 

Ti  itiity  University 

1  i.:  ■    rsityof  St.  Mary 

W:i.  o  University 

Wiley  University 

The  Masonic  Institute 

Odd  Fellows'  University 

School  o/Scitnee 
Agricultural  and  Mechanical  College  of  Texas, 

School  of  77,.  ■ 
Theological  department!  Baylor  University... 

prufi ■■>■  1 it>  ii  a  I  Srha-ils. 

T  Medical  College  and  Hospital 

American  Dental  College 


Huntsville 

Independence, 
Columbus, ... 
Henderson.... 
Waxabatchie., 
Brownsville... 
Sau  Antonio., 
Sill.nln. 

Chuppcll  Hill. 

Austin 

Georgetown... 
TobUaeana.,.. 

Sail  cston 

w  oeo , . . . 

Marshall 

.... 
Bryan 


Under  what 
control. 


BryaD 

Independence. 

Galveston  .... 

Austin 


Presbyterian 

Baptist .. 

Lutheran. 

Non-sectarian... - 

Methodist 

Koman  Catholic. 

Roman  Catholic. . 

Non-sectarian. . .. 
....  M.  E.  Ch.,  South. 
1866  Non-sectarian. . . . 
1874  M,  I-:.  Ch.,  South. 

L869  Cumb.  Presb 

1854   Roman  Catholic. 

1861    Baptist 

1^7:i  Methodist  Bpts... 

Masonic  order 

187.1  I.  O.  O.  F 


State.. 


IX "i 

66,213 


30.000 
18,000 

CO  .000 
20,000 
75,000 

HVj.no:) 
56,000 

150,000 
■■ 

20,000 
10.000 
13,000 


s 

5,000 
3o, .' 13 


15,000 
13.666 
1.000 


s 

500 
3,021 


:',:,m 
3,000 

6,500 

7,500 
2,070 

.-.■:'"> 
4,: 


2.100 
'J,  000 


2,700 

:;:'0 
3,360 


TEXAS. 


?yy 


There  is  no  normal  school  in  the  State,  though  the  organ- 
ization of  three  or  more  haa  been  strongly  urged.  Waco 
University  at  Waco  has  a  normal  department,  and  edu- 
cates o  considerable  number  of  teachers. 

Special  Education. — There  is  an  institution  for  the  deaf 


and  dumb  :it  Austin,  having  3  instructors  and  teachers  and 
47  pupils.  The  expenditure,  paid  wholly  b_y  the  Mate,  ia 
ahoui  sijjinii  per  annum.  There  i-  also  an  institute  for 
the  blind  ;it  Ausiin,  with  s  teaohert  and  instructors  and  54 
pupilfl  ;    its  current  expenses  are  about  .^111,060. 

('••unti<H  (172  organized,  2  unorganized). 


Anderson.. 
Angelina. - 

iran  >■  . , 
Archer.... 
At.i  I0O38    . 

Austin  .... 
Bander  a.. . 

Bastrop , , , 

Bai  lor 

Bee 

Hell 

Bexar  *  — 

Blanco 

Ilo-nuc   .  .  . 

Howie    

Brazoria  .. 

Brazos 

Brown 

[in]  Le  ~ •  •  ■  ■ . . . 

Burnet 

Caldwell... 
Calhoun... 
Callahan.., 
Cameron. .. 

Camp 

Cass  t 

Chambers. . 
Cherokee. .. 
Cln 


Collin 

Colorado.. . , 
Colem&n... . 

Comal 

Comanche. , 

Concho 

Cook 

Coryell 

Crockett.... 

Dallas 

Dawson 

Delta 

I  ■     ton   .... 

Witt.... 

Dimmit 

Duval 

Eastland.. . 

arda 

r 

El    l':i-.<> 

Bnoinal  — 

Kialh 

Falls 

Fannin 

Fa]  ctto  — 
Fori  Bend.  ■ 
Franklin... 

Pn  i  -i 

Frio 

Galveston. . 
Qillesple  — 

Goliad 

Gonzales  . . 

Grayson 

Gregg 

Grime 
Guadalupe. 
n.-ui  iltou..  - 
h.i;  leman.. 
Hardin 

Harris 

Han 


Haskell  , 
Ha; 


Henderson. , 

Hidalgo 

Hill 

Hood 

Hopkins.. .. 
Houston. .  - 

Hunt 

Jack 

Jackson 

i  ■ 

Jefferson. . . 
Johnson...! 

Jones  

Kan 

Kaufman*. . 
Kendall. . . . 
K^rr 


Total 

Dp 
1870. 

Moles, 
1S7U. 

Fo. 
mole., 

1870. 

9,229 

4,604 

1,565 

8,985 

1,981 

2,004 

in  n- 

ml  v. 

Hew 

Bounty. 

2,915 

1,513 

1 ,102 

15,061 

7,623 

7,264 

(ill 

369 

280 

1'2,2'JO 

0.4117 

5,823 

new 

countv. 

1  ,083 

550 

632 

9,771 

5, 1139 

4,072 

16,043 

8, 104 

7,939 

1,1*7 

625 

662 

4.1IK1 

2,631 

3,350 

4.I1M 

2,372 

2,812 

7..V.I7 

3,913 

3,61  1 

9,206 

4,720 

4,479 

544 

288 

250 

K.V11 

4,200 

8,806 

8,(J8S 

1 ,966 

1.727 

6,57'.! 

3,374 

3,198 

3,443 

1,700 

1,683 

Dew 

county 

10,999 

5,971 

5,028 

now 

county 

. 

4,532 

4,283 

1,503 

770 

733 

11,079 

5,550 

5,523 

new 

county. 

14,013 

7,240 

6,767 

8,326 

4,258 

(.068 

317 

217 

[30 

5,283 

2,788 

2,495 

1,091 

525 

476 

new 

county. 

5,315 

2,794 

2,521 

4,124 

2,080 

2,044 

now 

county 

1  1,914 

6,900 

6,414 

now 

county. 

Den 

,i,iiiiu 

7,251 

S,78a 

3.466 

6,449 

3,313 

3,130 

109 

74 

35 

1  ,IK1 

025 

458 

88 

50 

38 

now 

county 

7,514 

4.023 

3.491 

3,071 

2,028 

1,649 

437 

260 

167 

1,801 

911 

860 

9,851 

5,122 

4,729 

13,207 

6.8G8 

6,330 

16,603 

s,f,77 

M.I  16 

7.114 

3.562 

3,552 

new 

county. 

6,189 

4,148 

3.991 

309 

161 

III 

15,290 

7,84  1 

7.117 

3,5116 

1,871 

1,693 

3,628 

1 ,793 

i      ■ 

B.961 

4,603 

4,348 

14,387 

7,476 

6,911 

new 

■  ■■>ii  ii  t  %■ . 

19,218 

6,954 

6,364 

7,282 

3,771 

3,611 

1 

.;■,! 

342 

new 

county. 

1,460 

740 

720 

17,375 

6.702 

8,013 

13,211 

0,712 

6,620 

a    ., 

county. 

;  0 

2,124 

1,061 

9,1  B 

3,387 

:;,  ;oo 

1.313 

1,01  i 

7,453 

8,867 

3 

2,563 

1.362 

1 .223 

12,651 

0,397 

6,     ,1 

8,147 

4,053 

4,094 

10,291 

5,281 

.'., 

691 

371 

B  'o 

ln',1 

111" 

2.053 

2,163 

1,906 

956 

■i,n 

1,9  i 

2,575 

2,848 

IP    IV 

nli'. 

1,705 

959 

740 

6,695 

3,654 

3,341 

1,536 

817 

719 

1,04  ' 

598 

III 

Total 
pop  . 
1860. 


1,-71 


10,139 

..■i  i 
7.000 

BIO 
4,789 
14,454 
1,280 
2,005 
6,052 
-,n;i 
2,778 

■j  n 
5,683 
2,487 
4,481 
2,643 

6,028 

'  b'i  i  i  i 

1,508 

12,098 

109 

9,264 

7,885 

*4,o:"io 
709 

3,760 
2,666 

8,605 
2S1 

*  5,631 

5,108 


5,246 
4,051 
4:j 
2,485 
8,614 
9,217 
11,601 
6,148 

6,881 
12 
B.229 
2,786 
3,381 

H.I  I.,!  I 

B.I84 

10,307 

6,444 
489 

1,353 

U.irT.I 

15,001 

"2,126 

1  .'i  i 
]  192 

V ".  t  i . ". 

8,058 

1, ..,,,  1 
1,000 
2,613 
1  031 
1  BB5 
4,303 

2,171 
8,936 


2,178,743 
391,622 
552, 138 

93*3,135 

2,462,914 

203,270 

■ 

890,146 
2,981,186 
6,013,699 

517  524 
1,263.94' 
1,0  263 
3,067,217 
2,376,117 

872,804 

902,976 
1,143,878 
1,643,266 
1,012,152 

1,409,719 

541,319 

1,470,69; 

990,536 

10,574,516 

228,545 

■1.7  1  .   v. 

2,664,155 

69,711 

1,371,540 

'■-.'.  .,ni,I 

1,556,444 
1,302,872 


654,635 
2,436,963 

].'"ni..'::- 


63,039 

3,608,369 

1.  .  , 
281,045 
705,711 
2,343,661 
3,463,745 
4,806,106 
2,]  15,892 

[,919  '-- 

870,471 
19,191,864 

899,360 
1,170,8  0 
2,688,195 
5,822,991 

999,600 
2,365,672 
2,057,379 

157,360 

110,118 

11,997,038 
8,950,283 


1,432,460 

B72.266 

■ 

1,739,371 

I 

1,946,287 

2,041,164 

1,789,540 

B6G  806 

638  848 

374,671 

741,385 

I 

658,774 

2.064,107 

■       i 

823,871 


True 

valuation 

ninth 

census, 

1870. 


S 
1,668,141 
333,497 

205,072 
925,841 

146,181 
2,100,947 

1.255,533 

4,281,672 

349,699 

B30.969 

676,081 

1,681,664 

1,493,571 

999,060 

484,718 

1,229,084 

1,609,616 

1,731,972 

703,435 
325,435 

917,264 


fi>  1.467 
698,376 


1,474,419 

454,301 

19,457 

1,07,  ,1,7 
1,403,508 
1,994,170 
3,7  10,255 

1     ;    995 

1,116,031 

16,379,724 

704,820 

835,401 

1,648,715 

1,962,168 

2,076,264 
1,736,444 


95,954 
10,816,897 
2,912,04  I 

1    ;  |19 

643,6  ■" 

658,848 

283,424 

1,295,927 

111,504 

1,196,237 

1  . ,    I   .11 

1,252      B 

373,603 

912,318 


678.513 
1,026,585 

■  ■'  . 
203,691 


Kimball.. 

K  1  r  1  r  1 .  v  ,  ,  , 

Knox.-. , . , 

Lamar. . . 

I*ampaaas 
La  Ballo.. 

Lavaca .. 


Total 

pop  . 
1870. 


Leon 

LIbortj  

Limestone 

Live  Oak 

Llano    

UoCullough.... 

McLenna 

McMullIu 

Hadison 

Marlon 

Mason 

tfatagorda 

Maverick 

Medina 

Menard 

Mil. 10 

Montague    .  ■   . . 

M"|''l: 1  1 

Morris..... 

Nacogdoches 

Vt\  arro 

Newton 

Ni 1 

Orange 

Palo  I'iuto 

Panola 

Parker 

Polk 

Presidio 

Pecos 

Hain«.. 

Red  River 

Refugio 

Robertson 

Rockwall 

Runnels 

Ru  ik 

Sal  Ine 

Somervllle 

Ban   Luge  I  a 

.^illl    jBOl]    LO..., 

San  Patricio.   . , 

San  Saba 

Shackelford 

Shelbv 

Smith 

Starr 

Stephens 

rarrani 

Taj  lor 

Throckmorton.. 

Titus 

Tom  Gi  t»n 
Travis 

Trinity 

I     ■  

1  

IJval     

Vim  Zand! 

\  li  lorla. 

Walker 

Waller 

u  :i  hlngton,  .. 



Wharton 

Wichita 

.  . 
William 

Wilson 

Wise 

u 1 

Young 

Zapata 

Zavala 


72 
1,204 
new 
15,790 
1,344 

69 
9,168 
new 
6,533 

4.414 

8,5:11 

853 

1,379 

I7:i 

i::..vni 

SO 

4,061 

8,562 

678 

3.377 


667 
8,9*4 

830 
6,483 
new 

9,61 1 

E  .  .,, 

2,187 

3,975 
I      ., 

new 

10,119 
4,186 
8,707 
1,636 


10,653 
2,334 

9,990 
new 
new 

16,916 

3,256 
new 

4,196 
now 
602 

1,425 
455 

5,732 
16,532 

4,154 
3:ju 

5,788 
new 
new 
11.339 
new 
13,1  >3 

4,N1 

5.010 

12,039 

651 

6,494 

4,860 

9.776 

new 

23,104 

2,615 
■ 
new 
new 

6,868 
656 

1   1  ,.. 

6,894 


Males, 

1870. 


7-1 

■      ■ 

7J4 
13 

4.671 

county. 

8,890 

2,214 

I  ,  , 
197 
735 


187 
2,080 

I    1     : 

354 
1,7i;. 
1,11.1 
1.IIM1 

633 
4,713 

1  I 
3,338 
county. 
4,806 
4,623 
1,101 
2,152 

614 
countv. 
5,140 
2,156 
1,305 
1,142 
iintj 

county. 
5,883 
1,250 
5,272 

oountr. 
mntj . 
8,569 
1,615 

Iv, 

2,092 
inntr, 

339 
736 

'.Mil 

3,941 
8,293 

■-',4  11 

190 
8,011 

county. 

5,818 

countv. 
7,288 
2,066 
3.654 
6,005 
176 
3,390 
■.'  11  , 
..  095 

eountj . 
1  - 
1  I9fi 
1,720 
■ 

]    169 

77n 


Total 


1870 


4,487 

:f.  1 1 ) 
2,200 
4,066 

:.:,  , 
644 
76 

B  1,  Q 


1,981 

4,100 
834 

1,632 
838 
998 
134 

4,271 
403 

8,146 


1 ,086 

1,833 

641 


5,979 
2,030 
4,402 

494 


5,271 
1,065 
4,718 


8.317 
1,641 


6   :i 
225 

2,7111 

1,710 
140 

2,776 


5,521 

"b'.dK 
2,076 
2,456 
6,034 

375 

2,445 
1,681 

lV.lM 

i  1  '.. 
1,706 


3,070 

1,181 

680 


Total 
pop  . 

1*60, 


6.7-1 
8,189 


1,101 


«:    ■,!,. 


Assessed 

valuation, 

1875. 


S 
117,089 


'.','.■:> 
8  971 

630 
3,  I,'. I 

736 
1,838 


5,479 

8,119 
2,906 
.,916 
1,524 

8,47 
4,213 

580 


8,535 

1,61m 


1 
2.75H 


913 

44 

5,362 

13,891 

230 
6.030 


9,646 


.1   is  1 

3,777 
4.171 
8,191 

|]      1  . 

'      ■ 


26 

604,21  1 
Value  of  7,331,302  u-lols  rcn- 

den  !  bj  ■  ales , ••• 

Lmount  of  ]  !  !■■■  H  '   tern  1  Dion  1 1  le 

hi  it  1  >h  Company 

■ 

Telegraph  Company '. 

Total  1  :iiuo 


564,704 

I  -  ,1  ou 

1,416,894 

1,407,198 

474,424 

403.452 
4,663,590 

684,777 
[,550  199 

81  684 
1,840,748 

29 1,845 

828,404 

66,185 

1,821,703 

1,433.932 

439,215 

1,127,233 

8,567,064 

■  :■    .  ,  ; 
:    I 

894  940 

911,670 

1,281,333 

1,557,84  i 

533,667 

83,123 

377, 7TK 
1,732,787 

819,386 
3,185,742 

391,623 

2,014,738 
326,061 

1,039,926 
471  9  1 
460,8611 
534,  I 
67,860 
859,158 

906,604 

■ 
■ 

11,017 
1,184,405 

189,!  1  ' 

1       19,722 

I 

401  B22 

1,006,728 

I 

;    . 

1,545,293 

5,005,125 

703,783 


1,172,371 

I  .  ■   ., 


Trne 

valuation, 

ninth 

census, 

1870. 


91.464 

3,206,391 

388,130 


633,96) 
332,243 

a 

|S4  343 

■ 

552,423 

■   ■ 
206,247 

775,711 

I 
2,064,282 

. 
•J  76, 733 

79.-, 917 
938,139 


556,407 
1,841,330 

■    ■ 


846,849 

■      ■     ■■ 
331,019 

491.32$ 

■ 

MO  190 


1  .;.,,  -t> 
■      I 

■ 
367,643 


There  are  also  two  other  counties  set  off,  bul  d  yel  unor- 
ganized—Hempstead  and  Wegefartfa — and  several  others 
will  doubtless  be  formed  ere  long  from  the  territory  in  the 
N.  W.  part  of  the  State,  now  comprised  in  Bexar  and  Young 
territories,  Tom  Green,  Pecos,  Presidio,  Crockett,  and  El 
Paso  cos. 

Principal  Town*  and  Cities. — Austin,  the  oapital  of  the 
State,  in  L870  had  -1  t28  inhabitants ;  in  1876  il    , 
was  estimated  al  6000.     Galveston,  the  targes!  seaport  and 
principal  city,  bad  L3,818  inhabil  ml    in  I870fand  not  l< 
than  25,000  in  ls7.'>.     Houston,  0382  in  1870,  and,  aooord 
ing  to  b  census  taken  in  Mar.,  L876,  25,968.    San  li 
had  12,266  in  L870,  and  hae  largely  incri        I  Jef 


►  Also  Bexar  district,  sine 1  ml  ed  .P.  '"  1870, 

1077    males  895,  females  182. 

j-  Co  j inty  had  Its  nnme  chan  jed  to  Davi  ■  In  1862,  bu    I 

since  resumed  ti m  Dame. 


1.     on,  W"aoo,  Marshall,  Dallas,  Corpus  Christi,  Bi  m  asvillo, 
Paris,  Crockett,  ClarksYille,  Cfon  Braunfels,  Cndianola,  Lo 
redo,  and  Bronham  are  all  growing  towns,  ranging 
3000  i"  8000  inhabitants  eaoh. 

Charitabl  Ktsffaition*.— The  State  luna- 

tic asylum  ol  T.  xas  ia  al   Austin.     It  had,  Sept.  30,  1875, 
!,.:'  patients  (87  males,  65  females),  217  having  boon  | 
ent  auring  some  portions  of  the  year.    [1  enses 

■  ni\  $50,000  per  annum.    "!'  the  pi  1  trgod 

in  1875  1  restored,  10  improved.  2  a 

curable,  2  escaped,  and  B  died;  of  the  00  admiti 
the  year,  -'  had  been  insane  from  one  I  ■     ■  1   J 

(ton.— The  gn 
.    1  ntnally  find  :i  home  in  To    1  '  'wide  1  :it 

^  ork  or  othot  Northern  ports,  or  al  N'<  ''  In 

1875,   of   the  nearly   200,000    ;  ,licr 

<t;a,  migrated  thither  in 


800 


TEXAS. 


1875, 135  (72  men  and  63  women)  came  thither  direct  from 
Europe. 

Banks  'in-/  Savings  Banks. — In  1875  there  were  10  na- 
tional  banks  in  Texas,  having  a  capital  of  $1,250,000, 
$914,000  of  bonds  on  deposit,  and  $817,700  outstanding 
circulation.  There  were  also  I"  Stale  bunks,  having  an 
t  of  $2,075,000.  Two  of  these,  having  a 
capital  of  $160,000,  were  savings  banks.  There  were  also 
00  private  banking-houses. 

I,,,.-  ipanies. — At  the  beginning  of  1876,  Texas 

ha  I  B  fire  and  marine  insurance  companies,"  5  of  which  were 
:ii  Galveston,  2  at  Houston,  and  1  at  Tyler.  These  8  com- 
panies had  an  aggregate  paid-up  capital  of  $1,500,000,  and 
issets  of  $2,180,130.49.  Their  total  income  for  1875 
was  $64  t,657.50,  their  total  expenditures  $565,403.09,  and 
their  total  liabilities  $612,172.92.  There  was  X  mutual 
life  company  at  Galveston  in  1873,  with  $.100,000  capital 
and  about  $350,000  assets,  but  it  has  since  closed  up  its 
business. 

PrisonSf  etc — The  State  penitentiary  is  at  Huntsville, 
Walker  co.  It  is  entirely  inadequate  to  the  needs  of  the 
State,  baving,  even  with  improvements  not  yet  completed, 
accommodations  for  only  000  convicts,  while  the  total  num- 
ber Jan.  1.  1876,  was  1723,  and  266  had  escaped,  28  had 
been  killed,  100  had  died,  96  had  been  pardoned,  and  182 


could  not  be  accounted  for.  The  governor  urges  very 
strongly  the  immediate  erection  of  two  more  prisons.  The 
large  number  of  escapes  is  mainly  due  to  the  fact  that, 
owing  to  the  want  of  room,  there  were  Jan.  1,  1870,  K180 
prisoners  who  were  employed  in  agriculture,  on  railroads 
and  saw-mills  under  guard  in  camps  at  different  places  in 
the  State.  The  labor  of  the  prisoners  is  leased  for  fifteen 
years  from  1871  to  a  firm  which  assumes  the  entire  expendi- 
ture, and  pays  to  the  State  SjOOO  per  year  for  the  first  five 
years,  $10,000  tor  the  next  five,  and  $20,000  for  the  last  five 
wars;  the  firm  also  pays  all  salaries,  $10,000  a  year  for 
sheriffs'  fees,  $20  and  a  suit  of  clothes  to  each  discharged 
convict,  and  the  entire  expense  of  guarding,  feeding,  and 
clothing  the  prisoners.  The  prison  is  seriously  misman- 
aged, not  from  any  evil  disposition  on  the  part  of  the  lessees, 
but  from  the  circumstances  in  which  they  are  placed.  The 
county  jails  are  in  general  very  poor  and  badly  managed. 

Netcspctpers. — In  1870  there  were  112  newspapers  and 
periodicals  of  all  classes  in  Texas,  having  an  aggregate 
circulation  of  55,250:  of  these,  12  were  dailies,  5  tri- 
weeklies, 5  semi-weeklies,  80  weeklies,  and  1  semi-monthly. 
In  Jan.,  1876,  there  were  145  newspapers,  of  which  20  were 
dailies,  1  tri-weekly,  122  weekly,  and  2  monthly:  1.18  of 
the  whole  number  are  political,  4  religious,  1  temperance,  I 
educational,  and  1  devoted  to  Odd  Fellowship. 


Churches. 


Denominations. 


All  denominations 

Baptists  (regular) 

Christian  Connection  and  Disciples. 

Congregationalists 

Protestant  Episcopalians 

Jews 


^utlurans 

Methodists  of  all  kinds 

Presbyterians  (regular) 

Presbyterians  [Cumberland,  etc.). 

Roman  Catholics 

Union 


No.  or 

church 

No.  of 

Sanita- 

edifice*. 

1870. 

tions, 

1870. 

1870. 

843 

647 

199,100 

275 

211 

61,700 

18 

17 

4,450 

1 

1 

500 

32 

31 

11,400 

1 

1 

400 

23 

21 

7,650 

3.5.1 

241 

69,100 

SG 

70 

22,750 

1.5 

11 

4,850 

3G 

36 

16,000 

1 

1 

300 

No.  of 

Value 

No.  of 

No.  of 

church 

of 

church 

clcrcv- 

members 

church 

orsauizn- 

mc-u.  min- 

or 

property, 

tions, 

ister':,  or 

communi- 

1870. 

1875. 

priests. 

cants, 
1875. 

$1,035,430 

2025 

1724 

1259 

124,930 

196,540 

1047 

853 

590 

r.:i,i;:',7 

11,650 

30 

2S 

19 

2,216 

5,000 

8 

7 

7 

329 

109,400 

45 

38 

41 

2,612 

li.OUO 

2 

2 

9 

210 

47,900 

43 

39 

22 

3,427 

251,140 

687 

524 

391 

49,293 

128,500 

133 

124 

72 

4,712 

14  Mi' 

31 

28 

21 

2,416 

264,200 

98 

80 

93 

1 

1 

1 

80 

Adherent 
popula- 
tion, 
1875. 


729,400 

298,000 

11, ) 

1,500 
12,000 
1,000 
12,000 
iv,-.. i 

■_>■_',  nn  ii 

11,500 

95,000 

400 


church 
property, 


$1,779,700 

427,500 

27,400 

18,000 

lGS,-i00 

13,000 

7:;.  100 

409,800 

218,000 

49,000 

374,500 

1,000 


Constitution,  Courte,  licprescntatli  •  ■■•  in  Congress, — The 
leading  provisions  of  the  new  constitution,  ratified  Feb. 
15.  1870.  are:  every  male  citizen  of  the  U.  S.  of  the 
age  of  twenty-one  years  and  upward,  without  distinction 
of  race,  color,  or  former  condition  of  servitude,  who  shall 
have  resided  in  the  State  for  one  year  and  in  the  county 
in  which  he  offers  to  vote  for  sixty  days  next  preceding  an 
election,  is  entitled  to  vote,  but  the  legislature  may  pass 
laws  to  exclude  from  office,  from  serving  on  juries,  and 
from  the  right  of  suffrage,  persons  who  have  been  convicted 
of  bribery,  perjury,  forgery,  or  other  high  crimes.  The 
governor,  lieutenant-governor,  treasurer,  comptroller,  land 
commissioner,  and  attorney-general  are  elected  by  the  peo- 
ple for  two  years:  the  secretary  of  state  is  appointed  by 
the  governor  for  two  years.  The  legislature  consists  of  a 
senate  and  house  of  representatives — the  senate,  elected  for 
four  years,  to  consist  of  31  members  and  no  more  ;  the  house 
of  representatives,  of  03  members,  elected  for  two  years; 
the  number  may  be  increased  by  one  additional  member  for 
every  additional  15,000  inhabitants  until  it  reaches  150. 
Sessions  of  the  legislature  are  biennial.  The  judiciary 
consists  of  one  supreme  court  of  three  judge?,  elected  for 
six  years,  having  appellate  jurisdiction  in  civil  cases  only  : 
of  one  court  of  appeals  of  three  judges,  elected  for  six 
year-,  having  appellate  jurisdiction  in  all  criminal  cases 
of  whatever  grade,  and  in  all  civil  cases  originating  in  the 
county  courts  and  below;  of  20  district  courts,  the  judges 
elected  for  four  years:  of  county  courts  for  each  county, 
the  judges  elected  for  two  years;  of  justices'  courts,  not 
less  than  four  nor  more  than  eight  to  a  county.  A  collector 
of  taxes  is  elected  for  each  county  having  over  10,000  in- 
habitants. Neither  the  State  nor  any  county,  city,  or  town 
can  lend  its  credit  to  any  individual,  firm,  or  corporation,  mu- 
nicipal or  otherwise.  No  private  corporation  can  be  created 
except  by  general  laws.  Legal  rate  of  interest,  S  per  cent- 
hut  parties  may  agree  to  any  rate  up  to  12  per  cent. :  beyond 
this  is  usury  and  punishable.  No  banking  or  discounting 
corporations  to  be  created.  No  current  wages  for  personal 
service  shall  ever  be  subject  to  garnishment.  AVive? 
allowed  to  hold  property  separate  from  their  husbands. 
Homesteads  protected  from  forced  sale  to  the  amount  of 
200  a^res  of  land  in  the  country,  or  $5000  of  propertv  in 
the  cities.  The  number  of  members  of  Congress  to  which 
the  State  is  entitled  is  six. 

History. — The  name  of  Texas  has  been  said  to  be  of 
Spanish  origin,  but  recent  investigations  prove  conclusively 
its  Indian  derivation,  and  that  it  was  known  to  De  la  Salle, 


who  landed  at  Matagorda  Bay  in  1687,  and  erected  Fort 
St.  Louis  on  the  Lavaca,  as  the  generic  title  of  the  mimc- 
rous  tribes  of  Indians  who  inhabited  the  region  of  Texas 
and  Louisiana — the  Caddoes,  Lipans,  Tonkawas,  etc. — just 
as  the  name  of  Sioux  includes  numerous  minor  tribes  of 
Indians  at  the  North-west  now.  The  colony  of  Be  la  Sallo 
was  short-lived.  lie  met  with  serious  misfortunes  in  his 
attempt  to  return  to  the  Mississippi,  and  was  murdered  by 
his  own  men  near  the  Neches  River  in  1087.  The  garrison 
which  he  left  in  the  fort  was  treacherously  slaughtered  by 
the  Indians,  except  two  men,  who  escaped  and  lived  some 
years  among  the  Indians,  but  finally  fell  into  Spanish 
hands  and  were  sent  to  the  mines.  A  Spanish  officer. 
Cant.  Alonzo  de  Leon,  was  sent  to  the  wild  and  unexplored 
country  N.  and  E.  of  the  Rio  Grande  to  hunt  out  and  expel 
the  French.  He  described  the  territory  of  the  Texas,  but 
found  the  fort  destroyed  and  only  two  guns  remaining.  In 
1690  he  established  on  the  site  of  this  fort  the  mission  of 
San  Francisco  with  1 10  men  and  some  friars,  and  soon  after 
the  mission  and  trading-post  of  Nacogdoches.  Against 
these  settlements  Capt.  de  St.  Denis,  then  commanding  at 
Natchitoches,  vigorously  protested,  claiming  the  country 
for  the  king  of  France  by  virtue  of  Dc  la  Salle's  discovery 
and  possession,  and  also  because  these  Indians  of  the  Texas 
were  a-  part  of  the  same  family  with  those  of  Louisiana. 
His  protest  was  unheeded,  but  a  scries  of  misfortunes  and 
the  hostility  of  the  Indians  led  to  the  abandonment  of  the 
settlement.  They  subsequently  established  themselves  at 
El  Paso,  and  perhaps  at  one  or  two  other  places  on  the  Rio 
Grande,  but  penetrated  no  farther  for  the  time  into  Texas. 
In  1714,  Crozat,  then  commanding  the  province  of  Louis- 
iana, sent  Capt.  de  St.  Denis,  a  son  of  the  one  mentioned 
above,  to  effect  a  settlement  on  the  Rio  Grande.  He  was 
taken  prisoner  by  the  governor  of  Coahuila.  but  marrying 
the  daughter  of  the  commandant  of  the  Spanish  mission  of 
San  Juan,  he  was  instrumental  in  introducing  three  Spanish 
missions  into  Texas.  These  were — one  on  the  Bay  of  St. 
Bernard,  the  famous  Mission  Dolores,  W.  of  the  Sabine  and 
near  the  coast,  and  the  still  more  famous  Alamo,  near  San 
Antonio.  Not  long  after,  a  mission  was  again  planted  at 
Nacogdoches,  and  another  near  San  Augustine,  and  the 
name  of  the  "New  Philippines"  given  to  the  country. 
The  Spaniards  retained  their  sway  without  molestation  for 
twenty  years;  but  in  1735,  St.  Denis,  true  to  his  old  love, 
removed  a  French  colony  from  the  Red  River  into  Texas, 
the  Texas  Indians  aiding  him  in  doing  so.  This  time  the 
Spaniards  protested,  but  without  effect.    But  neither  French 
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nor  Spaniards  were  long  at  peace  with  the  Indians,  and, 
alter  the  massacre  of  the  colonists  at  the  San  Saba  Mis- 
sion by  the  [ndians  in  1758,  the  missions  declined.  In 
the  subsequent  cession  of  Louisiana  to  Spain  in  1763, 
its  retrocession  to  France  in  1803,  and  it^  salt  to  the 
U.  S.  the  same  year,  Texas  which  bad  an  in  consider 
able  white  population,  was  neglectedj  but  afterour  Louis 
i:m;i  purchase,  there  came  a  conflict  in  regard  to  boundaries. 
Spain  claiming  lands  E.  of  the  Sabine,  and  the  I  .  S.  the 
territory  W.  to  the  Rio  Grande.  This  difficulty  wasfinallj 
.settled  by  an  agreement  between  the  Spanish  general  E£er- 
rera  and  (Jen.  Wilkinson,  consenting  to  regard  the  terri- 
tory between  the  Sabine  and  Arroyo  Sonde  as  neutral 
ground.  The  region  afforded  such  facilities  for  smuggling 
that  many  adventurers  engaged  in  it.  It  was  a  part  ol  the 
projected  empire  of  Aaron  Burr,  and  within  the  next  fifteen 
years  at,  least  ci^hl  or  ten  expeditions  were  fitted  Out  either 

from  the  U.  S.  or  the  West  Indies  to  take  possession  of  it. 

Of  these  best  liiiiiwn  wen-  those  of  <  ol.  Ellis   I'.  Bean,  Lieut. 

Magee,  Col.  Kemper,  Col.  Perry,  Xavier  Mina,  and  La- 
fitte,  called  *'  the  pirate  of  the  Gulf."  Galveston  Island  was 
repeatedly  captured,  and  in  the  various  battles  several 
thousands  on  both  sides  lost  their  lives.  By  the  treaty  of 
1819,  in  which  Spain  ceded  Florida  to  the  i'.  S.,  our  gov- 
ernment guarantied  to  Spain  her  possessions  W.  of  the  Sa 
bine  River.  The  Western  adventurers  were  displeased  with 
this,  ami  in  ism.  Dr.  James  Long  headed  a  rv\  olutionarj 
expedition  to  Nacogdoches.  This  was  a  failure,  but  be  led 
a  second,  and  captured  La  Bahia,  but  was  taken  prisoner 
and  sent  to  Mexico,  where  he  was  assassinated  in  L822. 
Mexico  having  become  independent,  in  1820,  Moses  .Aus- 
tin of  Connecticut  obtained  a  grant  of  lands  in  Texas,  but 
died  before  occupying  it.  His  son,  Stephen  F.  Austin,  had 
the  grant  confirmed  to  him  in  \X'2'A,  having  the  year  before- 
led  a  large  colony  to  what  is  now  Austin  oo.  His  colony 
grew  rapidly,  and  Austin  made  arrangements  to  bring  sou 
families  into  the  settlement.  The  Mexican  republic  had, 
like  the  Spanish  authorities,  united  Coahuila  and  Texas  in 
one  government,  and.  as  I  'oahuila  was  exclusively  Mexican) 
undertook  to  govern  both  entirely  by  Mexican  officers.  This 
led  to  gross  injustice  to  the  Texan  colonists,  and  their  dis- 
satisfaction was  increased  by  the  overbearing  conduct  of 
the  Mexican  officials,  who  employed  a  band  of  American 
criminals  and  outlaws  styling  themselves  "  Regulators  "  to 
annoy  and  harass  the  colonists.  In  1830  the  Mi ixioan  pres- 
Ldent,  Bustamente,  prohibited  colonists  from  the  I'.S.  from 
entering  Texas.  The  colonists  now  numbered  over  20, 000, 
and  they  resolved  to  separate  from  Coahuila.  Foiled  in  this 
through  the  craftiness  of  Santa  Anna,  who  beguiled  them 
with  promises  and  delayed  their  action  till  he  could  quiet- 
ly occupy  the  state  with  his  troops,  there  was  nothing  left 
for  them  but  a  revolution  ami  open  war.  The  first  fight- 
ing occurred  at  Gonzales  Oct.  2,  1835.  They  had  already 
established  committees  of  safety,  and  made  Col.  Stephen  I'. 
Austin  their  commander-in-chief.  On  Oct-  !l  the  Texans 
captured  Goliad,  and  on  the  28th  the  action  of  ('(ineejieii.ui 
occurred.  On  Nov.  12,  1835,  a  provisional  government 
was  organized,  Henry  Smith  being  chosen  governor,  and 
Gen.  Austin,  having  resigned,  was  sent  as  a  commissioner 
to  the  U.  S.,  and  Gen.  Sam  Houston  'succeeded  him  as 
commander.  After  being  cannonaded  for  six  days.  San 
Antonio  dc  Bexar  was  captured  Dec.  10,  1835,  by  Gen. 
Houston,  and  the  Mexican  troops,  over  1000  in  number, 
who  had  surrendered,  were  sent  to  Mexico,  and  Texas  was 
freed  from  an  armed  Mexican  force.  Santa  Anna,  enraged 
at  the  defeat  of  his  favorite  general,  gathered  a  force  of 
Toot)  Mexican  troops,  and,  commanding  it  in  person, 
marched  for  San  Antonio,  which  (Jen.  Houston  had  caused 
to    be   dismantled.      The   Alamo,   a   strong   fort    not   far  off, 

formerly  a  Spanish  mis-ion.  was  garrisoned  by  a  force  of 
140  Texans  (afterward  increased  to  172)  under  command  of 
Col  W.  B.  Travis.  The  famous  David  Crockett  wai  one 
Of  the  garrison.      Santa  Anna  invested  this  with  a  fbl 

4000  men.  bombarded  it  for  eleven  days,  and  fin  all  3  carried 
it  by  storm  on  Mar.  B,  L836,  and  put  the  whole  garri 

the   sword,  Bparing  only  a.  woman,   a  child,  and  a   servant. 

The  Mexican  loss  was  over  Minn.  On  the  27th  he  mur- 
dered Col.  Fannin's  command  at  Goliad  in  oold  bl I,  after 

pting  their  surrender.     But   in   the   mean   time   ili- 
nu  Mar.  ir  had  held  a  convention,  adopted  a 
Blitution,  and  elected  David  G.  Burnel   prosidi  nl 
republic  of  Texas.     The  atrocities  of  Santa   Inns  an 
era!  defeats  of  small  bodies  of  Texan  troop    had  o 
greal  alarm,  and  Gen.  Houston  retreat  1    1  ore 
rado,  the  Brasos,  and  finally  to  Ban  Jacinto,  in  order  to 
scatter  and  divide  the  Mexican  troop       :  mta   Inna  fol 
based  closely,  and  at  San  Jacinto,  on  Apr.  21,  ">i-  fought 

the    decisive"   Lattl '     (lie     U;,r.    Gdl       HOU    tOD     (fit! 

troop    defeating  twice  the  number  ol  M<  I  taking 

?30  prisoners,  including  Santa   Anna   himself,  [See  Bah 

j  v.ivro.  Battle  op.)    Ibis  i"'i,r"  '     "  u:" 
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of  independence.    Gen.  Houston,  who  was  wounded  in  tho 
battle,    resigned   the   command,   and  in  Sept.. 
sl(  ited  president  of  the  republic.    In  Mar.,  is;:,  thi  1  cited 
States   aoknowled  .■  of  Texas, 

nearly  ten  years  Texas  maintained  bet  existence  h 
public— ten  years  of  struggle,  and  at  times  ol  greal 

spondencj  .     Her  popula ■  ■  000  in  i-:v, 

to   150,000  in  1845.     Twice  -he  bad  sought  to  be  annexed 
to  the  ('.  8.,  but  her  offers  had  hen  declined.     '■   I 
condition  became  more  prosperous,  tin-  r.  B.  under  Pp 
dents  Tyler  and  Pol*  became  the  wooing  party.     Annex 
ation  was  finally  acoomp!  .,1  1  ongrese  Deo. 

27,  1845,  and  the  acceptance  of  the  act  by  the  Texan  pi 
Feb.  19,  18  16.   The   1 1  [aim  that  in  tb<  ations 

promises  were  made  by  the  I  .  S.  commissioner!  in  regard 
to  the  harbors  of  Texas,  theim]  rs, for- 

tifications, and  const  defences,  and  I  ■  ■   ■  d  from  tho 

forays  pf  Mexican  banditti  and  the  murdi  ■  ■      ezpi  Litions 
of  the  Indians;  which  were  declared  to  be  authorised  by 
the  government,  and  without  which  at  i 
been  spurned.     They  claim,  furthei   (Hon.   Uhbel  Smith, 
secretary  of  state  under  Ties.  Joni  al  of 

the  Texas  republio,  being  their  advocate  and  -poke-man  1, 
thai  these  pledges  have  never  been  fulfill*  d,  1 
to  be  no  doubl  that  these  stipulations  were  made  with  the 
Texan  government  by  the  hue  BfaJOT  I.  J.  Donelson  and 
ex-Gov.  Veil,  the  commissioners  of  the  I  .  s..  hut  whether 
they  were  authorized  to  make  such  pledges  i-  a  mat 
doubt.  The  Mexican  war  followed,  and  resulted  in  a  dear 
title  to  the  Rio  Grande  and  the  annexation  of  other  territory. 

In  Aug.,  1850,  Congress  paid  the  State  (10,000, at  per 

cent,  bonds  to  relinquish  a  portion  of  her  w<  n 

Mexico,  and  to  give  up  her  claims  against  the  I.  B.     Tho 
State  increased  rapidly  in  population,  and  wh<  n  ■  ■  ■ 
sion   movemenl   came  ap,  though  the  governor,  Gen.  Sam 
Houston,  was  a  Union  man,  the  State  followed  I 

the  South  in  seceding  from  tho  Union.      The  Texan  n 

wore  among  the  bravest  of  the  Confederacy.    Several  Im- 
portant battles  were  fought  in  the  Slate,  and  it  WBS  the  la-t 
of  the   Confederate   State-   to    surrender.      The   State  was 
under  military  command  till  L869,  when,  a  new  constitution 
having  been  adopted,  and  the  other  requirements  oi  Con 
gress  complied  with,  it  w,ae  restored  i"  the  Union  by  a 
Congress  in  .Mar.,  1870.    In  Teh..  1876,  the  State  adopted  ;i 
new  constitution.     The  people  of  Texas  are  bod  • 
ing  upon  a  career  of  prosperity  which  will  speedily  oblite- 
rate the  prejudices  of  the  past,  and  place  theii  6b  te  in  the 
front  rank  at  the  South   west      The   rapid   inoreasc   oi   iU 
population  since  1870,  and  the  energetic  efforts  making  to 
develop  its  great  agricultural,  mineral,  and  man uf act   1 
resources,  and  to  find  readj  acoesi   to  the  markets  oi  the 
world,  ensure  a  magnificent  future. 
/..',  ,  j  ,,'  ■'■■,     <>■■.,. 

I.  Provisional  Governor  brfoi  l-n  Feb. 

Declaration  <>f  independence  of  \     19,  1846. 
Mexican  control. 


lit'.  1    State. 

.1.  PInckoey  Henderson.  1846  t: 

p  Hansborough  Bell.  -  -1 
Edward  Bl  P< 


Henry  Smith,  from    Nov.    12, 
1885,  to  Mar.  18,  L836. 

II.  Presidents  under  '/<■  Republic 

David  G.  Burnet,  Mar.  18,1836  H    •     I 

c  ict   22   1836.  Sam  Houston.  1*  ■'.'  HI 

SamHouBton,  Oct.22,1886-Dec.,  I 

I  ,  Traic  is  K.  I.ubbo 
Mirabeau  B.  Lamai    1 1  ■  ion  Murrai 

I I  .,■    [840  V.  J.  I  [umilton,  /' 

David'1  J    i- 

D«     1841,  Edward  M.  Pease 1 

Sam   Houston,  Dec.,  1841-13                                           ■   -]<u  :i 
1844.  Richard  t  bke Is.  1  i  9 
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Tex'as,  countv  of  S.  Missouri,  drained  by  Current 
River  and  affluent-  of  the  Gasconade.  Sorfaoe  generally 
hilly,  soil  fertile  along  the  streams,  with  large  forests  of 
yellow  pine.  Staples.  Indian  corn,  wheat,  tobacco,  lumber, 
and  live-stock.  Cap.  Houston.  Area,  about  1260  sq.  in. 
P.  9618. 

Texas,  (p.,  Macon  co.,  Ala.     P.  598. 

Texas,  tp.,  Craighead  CO.,  Ark.     P.  181. 

Texas,  tp.,  St  Francis  co.,  Ark.     P.  710. 

Texas,  tp.,  l>e  Witt  co.,  111.     P.  1064. 

Texas,  v.,  Baltimore  co.,  Md.     P.  640. 

Texas,  p.-v.  and  tp.,  Kalamazoo  co.,  Mich.     P.  1109. 

Texas,  tp.,  Dent  co.,  Mo.     P.  S70. 

Texas,  p.-v.  in  tp.  of  Mexico,  Oswego  CO.,  N.  Y.  P.  150. 

Texas,  tp.,  Crawford  CO.,  O.     P.  566. 

Texas,  tp..  Wayne  co.,  Pa.     P.  4449. 

Texas,  tp..  Marathon  co.,  Wis.     P.  284. 

Texe'ira  (Pedro),  b.  in  Portugal  about  1570;  spent 
several  years  of  his  youth  in  Portuguese  India  and  Ma- 
lacca; returned  to  Portugal  by  way  of  the  Philippine  Isl- 
ands and  Mexico  1600-01 ;  went  again  to  Goa  1603  ;  made 
a  voyage  up  the  Persian  Gulf,  and  crossed  Persia  and  Tur- 
key to  Italy  1604.  His  account  of  this  journey,  Relation 
d.  lot  Reyes  tie  Persia  y  Ormnz,  Viage  de  In  India  Oriental 
hasta  Italia  par  Tierra  el  anode  JG04  (Antwerp,  1610),  con- 
tains a  compendium  of  Persian  history,  of  which  it  was 
long  the  most  accessible  account.  The  time  and  place  of 
his  death  are  unknown. 

Tex'el,  the  first  and  largest  of  the  chain  of  islands 
which  stretches  along  the  north-eastern  coast  of  Holland, 
is  separated  from  the  Helder  by  Marsdiep,  and  contains 
about  35,000  acres  of  rich  meadow-land.  The  surface  is 
very  low,  but  protected  by  dunes  and  dykes  against  inun- 
dation. The  inhabitants,  numbering  6176,  are  mostly  en- 
gaged in  sheep-rearing,  shipbuilding,  fishing,  and  as  pilots. 
The  northern  part  of  the  island  is  called  Eijerland  {Egg- 
land),  because  wild  birds  gather  here  in  numberless  multi- 
tudes to  breed;  large  quantities  of  eggs  are  gathered  and 
brought  into  market. 

Texier'  (  Charles  Felix  Marie),  b.  at  Versailles  Aug. 
29,  1802;  studied  first  architecture  in  the  School  of  Fine 
Arts  in  Paris:  devoted  himself  afterward  to  archseology ; 
undertook  under  the  support  of  the  government  extensive 
explorations  in  the  East  between  1833  and  1843,  and  after 
his  return  was  made  inspector-general  of  public  buildings 
in  France  and  Algeria.  The  results  of  his  explorations  he 
communicated  in  his  two  magnificently  illustrated  works — 
Description  tie  t'Arminie,  de  la  Perse  et  de  la  Mesetpotatnie 
(2  vols,  fol.,  Paris,  1842-45),  and  Description  de  I'Asie 
mineure  (4  vols.,  1839  seq.),  of  which  he  published  the 
latter  part,  in  connection  with  R.  P.  Pullan,  simultaneously 
in  French  and  English.  He  also  wrote  Udesse  et  sea  Monu- 
ments en  Mesopotamie  (1S59),  and  in  conjunction  with  R. 
P.  Pullan.  Byzantine  Architecture  (1864)  and  The  Princi- 
pal Ruins  of  Asia  Minor  (1865). 

Text'ile  Fabrics.  For  the  constituents  of  the  various 
fabrics  see  Fibre.  For  their  manufacture,  etc.,  see  under 
the  different  headings  of  the  materials.  See  also  Knit- 
ting, Lace,  Loom,  Nets,  Spinning,  Weaving,  etc. 

Te'za,  town  of  Morocco,  capital  of  the  province  of 
Hiacna,  on  the  river  Teza  at  its  junction  with  the  Sebu,  is 
the  handsomest  city  of  the  country,  with  broad  and  con- 
venient streets  lined  with  fine  buildings.  It  carries  on  a 
considerable  trade,  especially  in  grain.     P.  about  10,000. 

Tezcu'co,  town  of  Mexico,  16  miles  N.  E.  of  the  City 
of  Mexico,  on  the  shore  of  Lake  Tezeuco,  was  before  the 
arrival  of  the  Spaniards  one  of  the  principal  seats  of  Mex- 
ican wealth  and  civilization,  but  it  is  now  only  a  field  of 
ruins  covered  with  heaps  of  rubbish,  on  which  a  modern 
town  has  been  built,  having  some  industry.     P.  6000. 

Thaa'rnp  (Thomas),  b.  in  Copenhagen  Aug.  21, 1749; 
devoted  himself  to  literature  :  was  for  some  time  director  of 
the  royal  theatre.  D.  on  his  estate,  near  Hirschholm.  1821. 
He  was  a  pupil  of  Thomson,  and  his  lyrical  poems  and  dra- 
mas, which  made  an  enormous  sensation, contributed  much 
to  introduce  among  the  Danes  a  taste  for  English  poetry. 

Thach'er  (James).  M.  D..  b.  at  Barnstable.  Mass..  Feb. 
14,  1754;  studied  medicine;  entered  the  army  before  Bos- 
ton as  surgeon's  mate  to  Dr.  John  Warren  1775,  and  served 
as  surgeon  through  the  war.  being  present  at  many  of  the 
principal  battles,  and  keeping  a  diary,  afterward  published 
as  a  Military  Journal  of  the  Revolution  (1824;  3d  ed.  1854). 
He  settled  at  Plymouth  1783  ;  was  a  member  of  the  Acad- 
emy of  Arts  and  Sciences,  and  a  frequent  contributor  to 
periodicals.  D.  at  Plymouth  May  24.  1844.  Author  of 
.American  -Vera  Dispensatory  (Boston,  1810),  Modern  Prac- 


tiee  .,/  Physic  (1817),  American  Orchardist  (1822),  Treatise 
on  the  Management  of  Pees  (1829),  American  Medical  Bi- 
ography  (2  vols,  in  1,  1S28),  Essay  on  Demonology,  etc. 
I.V.I  ),  History  of  the  Town  of  Plymouth  (1832),  and  06- 
serrntions  relative  to  the  Execution  of  Major  John  Andre 
(1834). 

Thacher  (Oxenbridge),  b.  at  Milton,  Mass.,  in  1720, 
grandson  of  Rev.  Peter  (1651-1727),  first  minister  of  that 
place;  graduated  at  Harvard  1738;  studied  theology,  and 
for  some  time  officiated  as  a  minister,  but  exchanged  the 
pulpit  for  the  bar  on  account  of  delicate  health  ;  was  a  dis- 
tinguished opponent  of  British  aggressions  in  the  Massa- 
chusetts assembly,  and  author  of  Considerations  upon  re- 
dueing  the  Value  of  the  Gold  Coins  within  the  Produce 
(1760).  and  of  The  Sentiments  of  British  Americans  (1764), 
the  latter  being  a  spirited  attack  upon  the  Navigation  act. 
D.  at  Boston  July  S,  1765. 

Thacher  (Peter),  D.  D.,  son  of  Oxenbridge,  b.  at 
Milton,  Mass.,  Mar.  21,  1752  :  graduated  at  Harvard  1769  ; 
was  ordained  minister  of  Maiden  1770;  was  an  active  pa- 
triot during  the  Revolution  :  wrote,  at  the  request  of  the 
Massachusetts  committee  of  safety,  a  Narrative  of  the 
Battle  of  Bunker's  7/(7/  ,•  framed  the  spirited  resolutions 
adopted  by  the  town  of  Maiden  ;  was  a  delegate  to  the 
constitutional  convention  1780,  and  frequently  chaplain  to 
the  assembly  ;  was  famous  for  pulpit  eloquence  and  col- 
loquial powers,  and  was  pastor  of  Brattle  street  church,  Bos- 
ton, from  1785  to  his  death,  at  Savannah,  Ga.,  Dec.  16, 
1802.  Author  of  many  published  sermons,  addresses,  and 
essays,  including  Observations  on  the  State  of  the  Clergy 
in  New  England  (1783)  and  Memoirs  of  Dr.  Boylston  (1789). 

Thacher  (Samuel  Cooper),  son  of  Dr.  Peter  (1752- 
1802),  b.  at  Boston,  Mass.,  Dec.  4,  1785;  graduated  at  Har- 
vard 1804  :  visited  Europe  with  his  friend.  Rev.  J.  S.  Buck- 
minster,  1806;  was  librarian  of  Harvard  1808-11;  or- 
dained pastor  of  the  New  South  church,  Boston,  as  suc- 
cessor of  Rev,  Dr.  Kirkland.  May  15,  1811  ;  was  consid- 
ered an  elegant  scholar  and  an  eloquent  preacher;  con- 
tributed much  to  periodical  literature;  prefixed  &  Life  to 
the  Sermons  of  Rev.  J.  S.  Buckminster  (1814),  and  pub- 
lished several  essays  and  addresses.  D.  of  consumption 
at  Moulins,  France,  Jan.  2,  1818.  A  volume  of  his  Ser- 
mons (1824)  was  edited,  with  a  Memoir,  by  Rev.  F.  W.  P. 
Greenwood. — His  brother,  Peter  Oxenbridge,  b.  at  Mai- 
den Dec.  22,  1776;  graduated  at  Harvard  1796;  became  a 
distinguished  lawyer  at  Boston,  and  was  municipal  judge 
from  1823  to  his  death,  Feb.  22,  1843.  His  decisions  in 
criminal  cases  were  esteemed  high  authority,  and  were  col- 
lected and  edited  in  1845  by  Horatio  Woodman.  Author 
of  several  pamphlets  on  legal  subjects. 

Thacher  (Thomas),  b.  at  Salisbury,  England,  May  1, 
1620,  son  of  Rev.  Peter,  minister  at  that  place ;  came  to 
Boston,  Mass.,  1635  ;  studied  theology  under  Chauncev  ; 
was  ordained  pastor  of  the  church  at  Weymouth  Jan.  2, 
1644;  moved  to  Boston  1664,  and  practised  medicine  there 
until  chosen  first  pastor  of  the  Third  (Old  South)  church 
Feb.  16,  1669.  D.  at  Boston  Oct.  15.  1678.  He  prepared  a 
Hebrew  Lexicon  which  was  never  printed,  and  his  Brief 
Rule,  etc.  in  the  Small  Pox  and  Measles  (1677)  is  said  to 
have  been  the  first  medical  tract  published  in  New  England. 
He  was  an  ancestor  of  all  the  distinguished  persons  of  the 
name  above  mentioned. 

Thacher  (Thomas  Anthony),  LL.D..  b.  at  Hartford, 
Conn..  Jan.  11, 1815,  and  graduated  at  Yale  College,  Conn. 
He  has  been  professor  of  the  Latin  language  in  Yale  Col- 
lege since  1842,  and  has  published  an  edition  of  Cicero,  De 
Officii*,  of  Madvig's  Latin   Grammar,  etc. 

Thack'eray  (Anne  Elizabeth),  daughter  of  William 
Makepeace,  b.  in  England  about  1S42;  has  published  The 
Story  of  Elizabeth  (1S63),  The  Village  on  the  Cliff  (1867), 
Old' Kensington  (1873),  Toilers  and  Spinsters  (1873),  Bine- 
beard's  Keys  (1874),  Mite  Angel  (1876),  and  various  mis- 
cellaneous pieces. 

Thackeray  (William  Makepeace),  b.  at  Calcutta, 
India,  in  1811,  son  of  a  gentleman  who  held  a  lucrative 
post  in  the  civil  service  of  the  East  India  Company,  and 
descended  from  an  ancient  Yorkshire  family ;  came  to 
England  1818;  was  educated  at  the  Charter-house  School, 
London,  and  at  Trinity  College,  Cambridge,  where  he  was 
a  contemporary  of  John  M.  Kemble  and  the  brothers  Ten- 
nyson, but  left  without  taking  a  degree  ;  was  left  an  orphan 
in  youth  with  a  fortune  estimated  at  £20,000;  was  noted 
from  boyhood  for  literary,  and  especially  for  artistic,  pro- 
clivities, being  addicted  to  making  humorous  sketches 
illustrating  every  conceivable  actual  or  possible  episode 
of  cvery-day  life:  travelled  and  studied  on  the  Continent, 
especially  in  Italy,  with  a  view  to  becoming  a  painter  ; 
spent  a  season  (1830-31)  at  Weimar,  enjoying  free  access 
to  the  ducal  court  and  becoming  intimate  with  the  aged 
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Goethe  ami  his  brilliant  circle;  soon  afterward  made  some 
incidental  contributions  to  the  press,  but  did  not  formally 

devote  himself  to  a  profession  until  about  1838,  when,  hav- 
ing lost  must  of  his  fortune,  partly  by  the  fault  of  others, 
partly  by  his  own  speculations,  he  resolved  to  support 
himself  by  his  pen;  became  a  correspondent  of  the  Time*  .■ 
wrote  humorous  papers  for  the  New  Monthly  Magazine,  for 
Fraser,  and  for  Punch  over  a  variety  of  signatures,  Bucfa 
as  "Michael  Angelo  Titmarsh  "  and  "The  Pat  Contribu- 
tor;" published  collections  of  his  magazine  articles  with 
original  illustrations,  as  The  Pari*  Sketch-Book,  by  Mr. 
Titmanh  (1840),  Comic  Tales  and  Sketches  (1841),  includ- 
ing the  Yellotoplush  Papers,  Tin  Irish  Sketch  Book  (1843), 
which  were  read  with  great  satisfaction,  but  being  anony- 
mous did  not  at  once  make  for  him  a  literary  reputation  ; 
visited  the  East  in  1845,  and  published  as  the  result  Notes 
of  a  Journey  from  Oornhill  to  Grand  Cairo  (1846) j  was 
first  recognized  as  a  literary  celebrity  upon  the  publical  ion 
of  his  novel  Canity  Fair,  in  monthly  numbers  (Jan.,  1  s 1 7, 
to  July,  1S4-8);  studied  law,  and  was  called  to  the  bar  May 
26,  IS-tS,  but  never  practised;  availed  himself  'if  his  re- 
cently-acquired popularity  to  issue  several  small  volumes 
made  up  from  earlier  articles,  Our  Street  (1SI7),  The  Book 
of  Snobs  (1848),  Dr.  Birch  and  his  Young  Friends  (1848), 
and  The  History  of  Samuel  Titmarsh  and  tin  tin, it  Hog- 
garty  Diamond  (1848);  broughtoutin  monthly  parts  (Nov., 
lsis,  to  Oct.,  1850)  his  second  novel,  The  History  of  Pen- 
dennis,  which  confirmed  his  already  high  reputation,  and 
made  him  in  popular  estimation  a  rival  of  Dickens  fur  the 
first  place  in  modern  English  fiction  ;  lectured  with  bril- 
liant success  on  the  English  Humorists  of  the  Eighteenth 
Century  in  London  1851,  and  in  the  U.  S.  1852 3  published 
The  History  of  Henry  Esmond  (1852),  The  Neweomes  ( 1 B53- 
55),  and  The  Virginians  (1857-59),  completing  the  series 
of  his  five  really  great  novels;  lectured  in  the  IT.  S.  1855- 
56,  and  afterward  in  England,  on  The  Four  Georges;  pre- 
sented himself  unsuccessfully  as  a  Liberal  candidate  for 
the  representation  of  the  city  of  Oxford  in  Parliament  1857; 
founded  the  Comhill  Magazine  (1859),  in  which  he  pub- 
lished his  two  latest  novels,  Lore!  the  Widower  (1860-61) 
and  The  Adventures  of  Philip  (1861-62),  both  admitted  to 
be  inferior  to  his  earlier  productions,  and  a  series  of  ar- 
ticles collected  as  Roundabout  Paper*  (1862),  and  resigned 
his  editorship  Apr.  11,  1S62,  D.  at  Kensington  Palace 
Gardens,  London,  Dec.  24,  1863,  being  found  dead  in  bed 
from  effusion  on  the  brain,  and  was  buried  in  Kensal  Green 
Cemetery.  A  marble  bust  by  Marochetti  has  been  erected 
to  his  memory  in  Poet's  Corner,  Westminster  Abbey.  The 
last  years  of  his  life  were  saddened  by  the  insanity  of  his 
wife.  Thackeray  has  been  often  represented  as  a  cynic, 
probably  on  account  of  the  keenness  of  his  satire  of  hu- 
man frailties,  but  surely  without  justice,  as  witnessed  by 
the  many  noble  and  sympathetic  creations  of  his  genius, 
especially  in  Esmond  and  The  Newcomt  h.  The  long-pend- 
ing debate  as  to  his  merits  as  a  novelist  in  comparison 
with  IHckcns  can  never  be  absolutely  decided,  but  it  may 
be  confidently  asserted  that  Thackeray  appeals  to  a  higher 
literary  and  artistic  criterion  than  his  great  rival,  ami  one 
that  will  probably  gain  in  appreciation  by  lapse  of  time. 
He  left  an  unfinished  novel,  Denis  Duval,  printed  in  lsii7. 
Collected  editions  of  his  early  writings  appeared  in  the 
U.  S.  under  the  title  Mineellanies  in  Prose  and  Verse  (4  vols., 
1855-57),  and  rival  editions  of  his  complete  wurks  are  now 
published  at  Boston,  New  York,  and  Philadelphia.  A  col- 
lection of  his  fugitive  articles  was  issued  by  .lames  T.  Fields 
as  Early  and  Late  Papers  (Boston,  1SIJ7).  The  Orphan  ,,f 
PimlieO,  and  other  Sketches,  Fragment*  and  Drawings  (  IS  7."') 

was  edited  by  his  daughter.     A  volume  of  his  Inimitable 

caricature.-*  and  marginalia  lias  since  appears!  as  Thaek- 
erayana  (1876).  No  formal  biography  has  been  written, 
but  James  llannay,  Theodore  Taylor,  and  William  B. 
Kecil  have  published  valuable  monographs. 

Ported  c.  Bliss. 

Thftcr  or  Thiir  (ALBitF.niT  David),  b.  at  Celle,  Han- 
over, May  14,  1752;  studied  medicine  and  natural  scienoefl 
at  Giittingen;  was  appointed  court  physician  at  H  u 
in  1781);  established  an  agricultural  school  at  Celle  in  1790; 
removed  in  1804  to  Berlin;  founded  the  Royal  Bohoolof 
Agriculture  at  Mogelin,  near  Potsdam,  in  1807;  wa 
pointed  professor  of  political  economy  and  agrioultare  at 
the  University  of  Berlin  in  1810.  I',  at  MBgelin  <>ci.  :>'.. 
1828.  Ho  wrote — EXnleitung  tcur  Kenntnies  der  englischen 
Landwirthechaft  (3  vols..  K'.i.s-lsoh.  Cher  d„  frinwbtiigt 
Schafeucht    (1811),   leitfadsn   ear    -  1    landwirth- 

Bchaftlichen  Gewerbelehre  (1818),  and  GrundsU 
tionellen   landwirthechaft  [4  ''   w*"k   ^M 

been  often  reprinted,  and  translated  Into  English  I 
Shaw  and  c.  fr.  Johnson  1 1 Ion,  1844;  New  JTork,  1848 

Thft'is,  an    Athenian   OOUrtC    <<■  '    n,'r 

wit  as  for  her  beauty,  accompanied   Mexandor  the  Great  on 


his  expedition  int..  Uia,  and  i-  -aid  to  have  instigated  him, 
daring  a  festival  at  Persepolis,  to  set  lire  \->  the 
the    Persian   kings    in   revenge  for   the   calamities    which 
Xerxes  had  brought  on  her  native  eity.     Alter  the  death 
of  Alexander,  she  entered  into  :i  connection  with  Ptolemy 

Lagi,  king  of  Egypt,  who  is  said  to  have  married  her,  and 

to  whom  she  bore  two  sons  and  a  daughter. 

Thal'hiTg  (8igibhi  \hi,  b.  at  Geneva  Jan.  7,  1812,  a 
natural  son  of  Prince  Dietriohstein  j  received  his  musical 
education  at  Vienna  under  the  guidance  of  Hummi  1, 
made  his  first  concert  tour  a-  ;i  pianist  in  1830;   visited 

snli-e(tuently  all  the  larger  eities  of   Europe;    went  in 

to  Brazil,  in  1  356  to  Hi"  r.  8.,  in  1863  again  to  Brazil.  D. 
at  his  villa,  near  Naples,  Apr.  L'7.  1-71.  Hi-  compositions 
for  the  piano,  mostly  consisting  of  fnntaim'es  upon  opera 
airs,  ami  his  two  operas,  Florinda  ami  Christina  di  >■■ 
are  not  of  great  interest,  but  us  u  pcri-i in.  r  he  acquired  I 
wide  celebrity. 

Tha'ler  [for  etymology,  see  Dollar],  a  coin  and  money 

of  aveuunt  in  several    European    countries.      Thl     I 

man  Thaler  of  silver  is  worth  $0,729.   The  Norwegian  spe- 

eie  dal,  r  is  e.jiial  to  $1.1  tl7.      I  h-iima  i  1-   h m     ;i  goll  I  I  •  n    lliah-r 

piece  worth  $7,861. 

Thn'lcs  [0aA^s],  the  earliest  of  the  Greek  phi!      1 
with  justice  railed  "the  father  of  philosophy,"  b.  at  Hits 
tus  about  640  d.  c,  and  d.  about  550.    II  <■  was  of  Phoenician 

deseent.  and  his  father's  name  appears  to  USA  Q  been  li.Miin- 

uel  (perhaps  Samuel j  Bee  Acta  Societat.  Philolog.  I. ., 
sis,  vol.  iv.  p.  828  sea .).     lie  was  one  of  the  Bevt  0  Sagi  •. 
a  practical  man,  an  astronomer  and  a  mathematician,  as 
well  us  a  philosopher,    lie  was  tin-  first  man  in  the  Western 
World  who  placed  reason  above  Bense,  looking   for  the 
ground  of  things  in  the  former — f.e.  in  an  abstraction.    He 
defined  his  abstract,  universal  ground  of  thingi 
being  led  to  this,  perhaps,  by  observing  that  all  nourish- 
ment contained  moisture.     [See  Aristotle,  Metaph, 
lie  may  be  said  to  have  been  the  discoverer  <•!   Material 
Cause,  although  °f  course  he  made  no  distinction  between 
matter  and  form,  or  between  being  and  becoming.     Still 
less  had  ho  any  notion  of  efficient  or  final  eause,  although, 
having  observed  the  action  of  the  loadstone.  In-  affirmed 
(according  to  Diogenes  Laertius]  that  all  things  were  fall 
of  spirits  (Sat>o»'«s).     Thales  left  no  writings  la-hind  him, 
and  even  in  Aristotle's  time  considerable  doubt  prevailed 
regarding  his  opinions.  The  chief  sources  of  our  know  ledge 
respecting  him  are  Aristotle  and  Diogenes  Laeitiu.-. 
Uyk,  Die  Yorsokraiix<h,    Philos,  der  djriechen,  vol.  i.  pp. 
25-34.)     He  IB  said  by  Herodotus  (i.  71)  t"  have  ■ 
an  eclipse  of  the  sun  which  happened,  according  toOitmann-, 
in  B.C.  601);  according  to  Airy  [Philosophical  Transat 
vol.  cxliii.  J'.  179),  in  585.  Thomas  DAVingay, 

Thalia,  in  Greek  mythology,  one  of  the  nine  M 

presided    over  dramatie    and  idyllic  poetry  ;    later.  I 

peoially  over  comedy,  and  was  generally  represented  with 

a  mask  in  one  hand  and  a  shepherd's  stall    in  the  other. 

Thal'linm  [Gr.  flaAAm,  "young  shoot"],  one  of  the 
rarer  elements,  a  metal,  discovered  in  ls,'l   almost  limul 
taneously  by  Lamy  in   Prance  and  Crookes  in  England, 

working    independently    of   earli    Other,    by     means    of   the 

spectroscope,  it  i>  characterised  by  a  green  band,  which 
makes  up  its  irh<di  spectrum,  and  hence  the  name  given  by 
Crookes  (from  9aX\os.  a  "branch/1  "sprig,"'  ..r  "sprout" — 
a  rather  far  fetched  derivation  1. 

Occurrence.-   Pound  a-  a  small  constituent  "i  some  iron 
an  I  copper  pyrites  found  in  manj  parts  "t  the  world,  in 
both  oative  and  artificial  sulphur,  in  blende  and  oal  unrne, 
in  lepidolite,  in  mothei  liquors  of  saltworks  atNanhi 
etc. 

Preparation.— The  most  productive  souroe  >>(  thallium 
has  been  from  tin-  condensed  fume  found  in  the  But 
furnaces  in  whioh  thaUiferons  pyrites  is  burned  for  the 
manufacture  of  sulphuric  acid.     The  dual  from  these  Bui  ■ 
is  washed  with  boiling  water,  which  dissolves  lulphai 
thallium;  muriatic  acid  Is  then  added  to  pri  thai 

Ions   chloride,    TH'i.    whioh    is   nearly    Insoluble   In 

water.      The    impure    eliloride    II    Heated    with     I' 

vitriol,  and  the  resulting  aeid-anlphats  Fused, 

.  an  1  t  rented  with  sulphuretted  hj  drc 
throw  down  (  una  lead,  lilver,  mercury,  antlm 
d  nth     the  Bltrate  boiled  with  .  \ 

whioh     ■  pirate-    iron  and  alumina,  an 

<  hi  cooling]  pure  sulphate  of  thallti 

1  rom  the  lolutlon  <>i  thl 
ma\  he  obtained  bj  pre  ilpltatlon  with  a  ■■   by 

electrolysis.  It  deposits  In  brillianl  •':"-  pintf*  and 
noodles,  like  those  of  tht  1 

presem  I 

been  boiled  to  remove 
oxidises  almost   like  sodium   mid  pol       ium.     M 
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tains  the  pure  metal  by  <l> mposing  the  oxalate  in  a  glass 

tube  in-  beat,  and  fusing  the  residual  metal. 

Propertii ».— It  is  nearly  as  white  as  silver,  with  a  high 
lustre.  The  densities  on  record, eight  in  number, indicate, 
by  the  geometric  law  of  volumes  of  the  writer  (see  Am. 
is/.  Mar.,  1876),  four  distinct  allotropes,  of  which  the 
densities,  computed  by  the  law  for  zero  Centigrade,  and 
obtained  b$  experiment  at  normal  temperatures,  are  as  fol- 
lows: 

Computed. 

11.794 11.777 Werther. 

1 1     5 11.81  <'ast  thallium, Crookes. 

11.87  n.SiV2 Lamy. 

1 1.938 11.91  Wire,  Crookes. 

It  is  a  very  soft  metal,  easily  scratched  by  the  nail,  and 
even  softer  than  lead.  It  marks  paper  like  lead.  Like  the 
latter,  it  is  almost  or  quite  destitute  of  elasticity,  and  ac- 
quires none  by  hammering  or  rolling.  It  is  nevertheless 
crystalline  in  its  internal  structure,  and  gives,  when  bent, 
a  ''cry  "  almost  equal  to  that  of  tin.  It  fuses  about  555° 
F.,  expanding  considerably.  Its  density  in  fusion  has  not 
been  ascertained.  It  may  be  welded  perfectly  at  the  ordinary 
temperature  by  pressure,  like  the  soft  alkali-metals.  Its 
spectrum  is  the  simplest  one  known,  and  becomes  no  more 
complex  at.  intense  temperatures  in  flames,  but  in  sparks 
from  an  induction  coil,  between  thallium  points,  five  more 
lines  come  out,  and  the  photographic  spectrum  is  by  no 
means  simple.  Thallium  has  not  been  recognized  in  the 
sun.  It  is  strongly  diamagnetic,  nearly  as  much  so  as  bis- 
muth, and  conducts  electricity  about  like  tin  and  lead.  At 
a  red  heat  it  volatilizes  in  the  air.  giving  brown-colored 
oxidized  vapor,  and  boils  at  a  heat  below  whiteness.  Hy- 
drogen passed  over  the  highly-heated  metal  carries  it  along 
in  vapor,  and  such  hydrogen,  even  when  cool,  retains  enough 
thallium  to  burn  with  a  bright-green  color.  It  burns 
brilliantly  in  oxygen.  It  is  attacked  with  some  difficulty 
by  dilute  sulphuric  acid,  but  scarcely  at  all  by  muriatic 
acid:  by  nitric  acid  with  violence.  Its  salts  arc  highly 
poisonous,  and  some  of  them  are  sensitive  to  light,  like 
silver-salts,  and  might  be  used  in  photography,  though  not 
sensitive  enough  to  possess  any  advantages.  It  alloys  with 
copper  to  a  hard,  brittle,  white  compound  ;  with  lead,  to  a 
malleable  alloy:  with  platinum,  very  readily,  with  evolu- 
tion of  great  heat;  with  tin,  to  a  malleable  compound. 
Mercury  readily  amalgamates  it,  forming  a  crystalline  mass. 
Compounds  of  Thallium. — This  metal  and  its  compounds 
are  as  yet  but  curiosities  of  the  laboratory,  and  for  details 
of  its  compounds  the  chemical  textbooks  must  be  consulted. 
Its  protochloride  is  with  difficulty  soluble,  like  chloride  of 
lead.  It  forms  also  a  sesquichloride  in  yellow  crystalline 
scales.  It  forms  two  oxides,  TI2O  (being  monatomic,  like 
silver  and  the  alkali-metals)  and  TI2O3.  The  compound 
funned  by  thallous  oxide  with  H2O2H2TI2,  called  hypothet- 
ically  "thallous  hydrate,"  is  soluble  in  water,  like  hydrate 
of  baryta.  Lamy  made  a  glass  containing  thallous  and 
plumbous  oxides — about  7.25  per  cent,  of  the  first — which 
had  a  density  of  4.233,  which  was  more  refractive,  as  well 
as  denser,  than  any  other  known  glass.     Henry  Wurtz. 

Thal'lus  [Or.  flaAAds,  a  "  shoot"],  in  cryptogamic  bot- 
any, an  expanded  structure  which  may  be  regarded  as  a 
fusion  into  one  mass  of  what  in  the  higher  grade  of  plants 
would  be  root,  stem,  leaves,  etc.;  in  its  simpler  forms  re- 
duced to  separate  threads  or  rows  of  cells.  The  term  is 
practically  restricted  to  the  lower  orders  of  the  Crypto- 
gamia.     See  Lichens. 

Thames,  a  river  of  England,  rises  under  the  name  of 
I-i-  1  Tamiaeaj  signifying  the  "broad  Isis,"  and  lata,  sig- 
nifying "water")  near  Cirencester,  at  an  elevation  of  376 
feet  above  the  level  of  the  sea,  and  flows  in  an  eastern  di- 
rection to  the  North  Sea.  At  London  Bridge  its  width  is 
2:ill  yards;  at  Woolwich.  490  yards;  at  Gravescnd,  S00 
yards;  3  miles  below  Gravesend  it  expands  into  a  largo 
estuary,  6  mile-  broad  at  its  mouth,  at  the  Nore  Light.  Its 
entire  course  1-  about  250  miles,  and  it  is  navigable  for  ves- 
sels of  1400  tons  burden  up  to  Blackwall,  G  miles  below 
London  Bridge,  and  barges  may  ascend  as  far  up  as  200 
miles  from  the  mouth.  Through  a  vast  system  of  canals 
it  communicates  with  the  southern  and  western  coasts. 

Thames,  a  river  of  the  province  of  Ontario,  Canada, 
flows  in  a  S.  W.  course  for  160  miles,  and  then  enters  Lake 
St.  ('lair.  The  towns  of  London,  Chatham,  and  Oxford 
are  on  this  river.  It  is  navigable  by  vessels  of  8  or  10  feet 
draught  to  Chatham.  1*8  mile-,  but  there  is  a  troublesome 
bar  at  the  mouth  of  the  river. 

Thames,  a  river  in  Connecticut,  is  formed  at  Norwich 
by  the  junction  of  Yantic,  Shetueket,  and  Quinebaug  riv- 
ers. It  is  a  navigable  tidal  channel  14  miles  long,  ami 
reaches  the  sea  at  New  London,  hit.  41°  IS'  58"  N.,  Ion. 
72°  5'  4"  W. 


Thames'ville,  p. -v.,  Bothwell  eo.,  Ont.,  Canada,  on 
the  river  Thames  and  on  Great  Western  Railway,  50  miles 
S.  W.  of  London,  has  a  weekly  newspaper,  and  was  for- 
merly called  Tecnmsefi.     P.  about  500. 

Thauatophid'ia  [from  edvaros,  "  death,"  and  Ophidic, 
from  6<fus,  a  "  serpent  "],  a  name  given  to  those  ophidians  or 
serpents  provided  with  poison-glands  and  fangs,  and  thereby 
capable  to  a  greater  or  less  degree  of  inflicting  deadly 
wounds.  The  group,  however,  is  rather  a  physiological 
than  a  morphological  one,  and  embraces  forms  differing 
widely  in  structure.  The  only  common  and  at  the  same 
time  exclusive  character,  indeed,  is  the  possession  of 
poison-fangs,  and  some  or  other  teeth  channelled  or  hol- 
lowed to  serve  as  ducts  and  media  of  ejection.  Exclu- 
sive of  some  suspicious  colubrids,  the  true  poisonous  snakes 
belong  to  seven  families,  which  may  be  grouped  under  two 
primary  divisions — viz.  (1)  Solenoglypha,  comprising  the 
families  Crotalidse,  Viperidse,  Causidse,  and  Atractaspid- 
idic;  and  (2)  Protcroglypha,  embracing  the  families  Naj- 
idse,  Elapidte,  and  Ilydrophidae.  Theodore  Gill. 

Thane  [Ang.-Sax.  theyen,  a  "servant"],  in  English 
history,  was  the  title  among  the  Anglo-Saxons  and  early 
Normans  of  certain  military  tenants  and  freeholders  in  the 
king's  service.  Subsequently  classed  with  the  barons, 
the  title  of  the  thanes  disappears  in  Henry  II. *s  time,  and 
doubtless  the  descendants  of  the  more  powerful  became 
nobles,  while  the  less  wealthy  as  a  rule  seem  to  have  be- 
come heads  of  gentle  but  not  noble  families.  In  Scotland 
the  thanes  were  a  class  of  non-military  tenants  of  the 
Crown.  The  opinion  that  the  Scottish  title  thane  was 
equivalent  to  earl  is  entirely  erroneous. 

Than'ct,  Isle  of,  is  the  north-eastern  extremity  of 
the  county  of  Kent,  England,  separated  from  the  main- 
land by  the  branches  of  the  river  Stour,  and  comprising 
an  area  of  26,500  acres,  with  about  40,000  inhabitants. 
The  ground  is  elevated,  the  surface  level,  and  the  soil  fer- 
tile though  light.  It  contains  three  fashionable  watering- 
places — Ramsgate,  Margate,  and  Broadstairs. 

Thanks'givins:  Day,  an  annual  religious  festival  in 
the  U.  S..  celebrated  in  New  England  from  the  first  settle- 
ment by  the  Pilgrims,  and  long  peculiar  to  the  Northern 
States  of  the  Union,  but  which  in  recent  times  has  extended 
to  nearly  all  the  States,  and  has  become  a  national  institu- 
tion since  1862.  The  day,  which  is  usually  the  fourth 
Thursday  of  November,  is  designated  by  a  proclamation 
signed  by  the  governor  or  the  President. 

Thann,  town  of  the  German  empire,  province  of  Al- 
sace, has  a  fine  church  of  the  fifteenth  century  with  an 
elegant  spire  of  open-work,  and  large  manufactures  of  cot- 
ton and  linen  fabrics,  chemicals,  machinery,  dvestufls.  and 
leather.     P.  8854. 

Tha'sos,  an  island  in  the  ^Egean  Sea,  30  miles  N.  E.  of 
Mount  Athos,  belongs  to  Turkey,  and  comprises  an  area 
of  85  sq.  m.,  with  about  6000  inhabitants.  It  is  high, 
mountainous,  covered  with  wood,  but  not  very  fertile. 
Timber,  honey,  marble,  and  oil  are  exported. 

Thatch'er  (Benjamin  Bussey),  b.  at  Warren,  Me., 
Oct.  8,  1809;  graduated  at  Bowdoin  College  1826;  became 
a  lawyer  at  Boston;  was  a  frequent  writer  for  the  press, 
especially  during  two  years'  travel  and  residence  in  Eu- 
rope 1S30-3S.  D.  at  Boston  July  14,  1848.  Author  of 
Indian  Biography  (New  York,  2  vols.,  1832),  The  Boston 
Ten-Party  (1835),  Tales  of  the  American  liecolution  (1846), 
and  other  publications;  edited  the  Boston  Hook  (1837); 
contributed  eight  articles  to  the  North  American  JSeviett^ 
and  left  in  MS.  an  account  of  his  travels  in  Europe. 

Thatcher  (Henry  Knox),  b.  May  26,  1806,  in  Maine: 
entered  the  navy  as  a  midshipman  Mar.  4,  1S23;  bocame  a 
lieutenant  in  IS 33,  commander  in  1855,  commodore  in 
1862,  rear-admiral  in  1866;  retired  in  1868.  Commanded 
the  first  division  of  Porter's  fleet  in  both  the  Fort  Fisher 
fights,  and  the  West  Gulf  squadron  during  the  bombard- 
ment of  Fort  Alexis  and  Spanish  Fort  in  Apr.,  1865,  just 
prior  to  their  being  stormed  and  carried  by  the  army,  their 
surrender  being  immediately  followed  by  that  of  the  city 
of  Mobile.  In  his  official  report  of  Jan.  28,  1865,  Rear- 
Admiral  Porter  says:  "Commodore  Thatcher's  ship,  the 
Colorado,  was  handled  with  admirable  skill.  There  is  no 
reward  too  great  for  this  gallant  officer;  he  has  shown  the 
kind  of  ability  naval  leaders  should  possess,  a  love  of 
fighting  and  invincible  courage."     D.  Apr.  5,  1880. 

Foxhall  A.  Parker. 

Thaumaturgus,  St.  Gregory.    SeeGREGORYTHAu- 

MATTRGUS. 

Thay'er,  county  of  S.  E.  Nebraska,  formed  since  the 
census  of  1870;  intersected  by  Little  Blue  and  Big  Sandy 
rivers,  and  crossed  in  its  N.  part  by  St.  Joseph  and  Denver 
City  R.  R. ;  soil  fertile.     Cap.  Hebron.     Area,  576  so^.  m. 
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Thayer,  p. -v.,  Neosho  co.,  K:m.,  on  Leavenworth 
Lawrence  and  Galveston  I;.  R,.,  ha*  an  excellent  school 
system,  1  bank,  I  newspaper,  rich  coal-deposits,  :;  dry- 
goods  houses,  and  a  Masonic  ball.     P.  about  &00. 

C.  T.  K\\  i\c,  Ed.  "  Head  Light." 

Thayer  (John  Milton),  b.  at  Bellingham,  .Mass.,  Jan. 
24,  L820  ;  graduated  at  Brown  University  :  studied  law  and 
came  to  the  bar ;  went  to  Nebraska,  where  lit-  became  briga- 
dier-general of  militia  and  member  of  the  Territorial  legi 
lature;  in  Mar.,  L863,  was  appointed  brigadier  general  of 
volunteers  for  services  at  Fort  Done! son  and  Shiloh;  Sen- 
ator from  Nebraska  for  the  term  ending  L871,  and  was  an 
pointed  governor  of  Wyoming  1875. 

Thayer  (Joseph  Henry),  D.  D.,  b.  in  Boston,  Ms    ., 

Nov.  7,  ISL'S;  graduated  at  Harvard  in  1850,  and  nt  An 
dover  in  1857;  supplied  the  Evangelical  Congregational 
Church  in  Quiney,  Mass.,  one  year;  was  settled  over  the 
Crombie  street  church  in  Salem,  iMa.ss.,  hee.  _'',  is;>il;  was 
chaplain  of  the  40th  Massachusetts  Vols.,  nine  month-,  from 
Sept.,  1862;  and  was  dismissed  from  his  pastorate  in  Feb., 
1SC4,  to  accept,  the  associate  professorship  of  Baored  litei 
ature  in  Andover  Theological  Seminary,  which  position  be 
still  ( 1 H 7 1> )  holds.  Besides  occasional  sermons,  review  ar- 
ticles, and  contributions  to  the  American  edition  of  Smith's 
Bible  Dictionaryt  he  has  published  a  translation  of  the  7th 
German  ed.  of  Winer's  New  Testament  ffraroroar,  on  the 
basis  of  Masson's  English  translation  of  the  6th  ed.  ( 1869), 
ami  a  translation  of  Alex,  lint  tin  aim's  X<  >r  'IV^tanu  nt  G\  am- 
mar  (1873).  He  received  the  title  of  D.  \*.  from  Vale  Col- 
lege in  1873.  It.  D.  HlTCHCOCK. 

Thayer  (Lorenzo  Rockwood).  D.  D.,  b.  at  Winches- 
ter, N.  II.,  Dec.  2,  1814;  graduated  at  Wesley  an  Univer- 
sity 1841;  has  held  important  pastorates  in  the  Methodist 
Episcopal  Church,  and  was  one  of  the  trustees  of  Harvard 
University  1857-G9. 

Thayer  (Simeon),  b.  at  Mendon,  Mass..  Apr.  30,  1737  ; 
removed  to  Rhode  Island  in  youth  :  served  in  Rogers's 
Rangers  in  the  French  war,  in  Arnold's  expedition  against 
Quebec,  where  taken  prisoner  1775—76;  distinguished  for 
gallantry  at  Red  Bank  and  at  Fort  Mifflin,  for  which  he 
received  a  sword  from  the  Rhode  Island  legislature.  D. 
at  Cumberland,  R.  I.,  Oct.  14,  1800.  His  Journal  of  tht 
fnvaeion  of  Canada  was  edited  by  E.  M.  Stone  in  1867. 

Thayer  (Svlvanus),  b.  at  Brain  tree,  Mass.,  June  9, 
1 7 s ."► ;  received  a  classical  education  at  Dartmouth  College, 
and  FeV>.  I'M,  1SDS,  graduated,  after  an  eleven  months'  course, 
at  the  U.  S.  Military  Academy,  and  promoted  to  a  second 
lieutenancy  of  engineers.  After  some  service  in  the  de- 
fences of  the  eastern  coast  and  of  New  York  harbor,  he 
was  called  to  the  Held  in  1812,  and  was  chief  engineer  to 
Gen.  Dearborn  on  the  Niagara  frontier:  of  the  right  di- 
vision of  the  Northern  army  under  (Jen.  Hampton  on  Lake 
Champlain  line  of  operations  in  1813;  of  Gen.  Moses  Por- 
ter's troops  in  the  defence  of  Norfolk,  V;i„  in  1S|  1,  where 
he  was  brevetted  major  Feb.  20,  lsij.  Subsequently  or- 
dered for  professional  duty  to  Europe,  he  had  opportuni- 
ties of  witnessing  the  operations  of  the  allied  armies  before 
Paris,  and  of  studying  the   military  works   and  schools   of 

France,  the  Netherlands,  etc.,  and  examining  the  battle 
fields  and  theatres  of  war.  In  after  life  there  was  probably 
no  other   living  man  (save  perhaps  Jomini)  so  thoroughly 

and  minutely  acquainted  with  the  campaigns  of  Napoleon. 
In  July,  isi'.i,  he  was  selected  as  superintendent  of  the 
Military  Academy,  which  office  he  filled  for  fifteen  years, 
during  which  time  that  institution  was  organized  upon  its 
present  ha-i-.  and  under  his  administration  became  one 
of  the  most  thorough,  comprehensi ve,  and  successful  of 
the  military  educational  institutions  of  the  world.  [See 
Military  Academies.)  On  being  relieved  from  the  super- 
intendency  duly  l,  1 833,  he  was  charged  with  the  construc- 
tion of  the  fortifioations  of  Boston  harbor,  u] which,  in 

union  with  his  duties  as  president  of  the  "  board  of  cngi - 
neere  for  permanent  fortifications,"  be  was  <  ngaged  during 
the  remainder  of  his  term  of  aotive  service.      Dui 
period  embracing  parts  of  1857  and   L8i      i<   •■■■■■    in  com 

ma.nd  Of  I  he  corps  of  engineers,  exercising  the  functlO 

chief  engineer  of  the  U.  S.     Consistently  with  long-main- 
tained \  lews  on  Uii-  point,  be  declined  to  transfer  hi 
quarters  to  Washington,  and  on  bis  own  apt  li     ti   □    ■ 

placed  on  le.n  eofabsenoe.    He    i  r incd        '    I     I.  1868, 

when  he  was  placed  on  the  retire,!  li 

onei.     lYe\  ions  to  his  death  be  bad  I   I  '■"  tmouth 

College  the  Thayer  Sohool  of  Cn  11  Engi  ie<  rin        H 

also  bestowed  the  Bum  of$10,000  upon  the  town  of  Brain 

tre,-  lor  the  establishing  of  a  public  Ubrarj  :  and  in  his  will 

("desirous  of  promoting  the  oau  col  edui  fttion  act  i 

to  my  ability,  and  of  benefiting  the  town  of  Braintree,  the 

place  of  mj    birth  "),  be  bi  queathed  a 

(estimated  at  about  I '  i  ■  ■    ■ 

scholars  who  "shall  have  been  born  in  Quiney,  Braintree, 


or   Randolph."     The  secretary  of  war,  in  announcing  his 

death  in  orders,  said:  "The  great  worth  ; 

this     veteran     soldier    are    gratefully     rcii:    |  the 

graduate*  of  the  Military  Academy,  of  which  h. 
styled  'the  Father,'  and  hi-  name  will  be  entwined  vritl 
laurels  which  many  of  them  bai  e  2  ined  i  d  I 
D,  .i.  3outh  Braintree  Sept.  t,  1872.        J.  G.  Barhard. 

Thayer  [Thou  ls  Bald*  m),  I>.  I>..  b.  at  Boston,  Mass., 
Sept.   10,  1812,  and  educated  in  thai  city;  ws 
Deo.  5,  1832,  and  was  pastoi    in   Lowell,  Mass.,  from   1833 
to  1  si."-,  then  from  1845 to  1851  in  Brooklyn, N.  Y. ;  in 
returned  to  Lowell  until  1857;  from  1857  to  lv<;:  wai 
tor  at    Boston,    M:i         li.         editor  of    '!'!••    f/nfosrsa/rsl 
Quarterly,  and  has  been  our  of  the  hoard  of  overseen  of 
Harvard   College,   Ma--.     He  has   published   Christianity 
against  Infidelity t  the  Theology  of  I  nivt    tatit    . 

Thayei  [William  Makbpeaci  i,  D.  I*.,  b.  at  Franklin, 

.Ma--.,  in    I820j    graduated  at   Brown    i  iim-i>ity    1843  j  was 

pastor  of  a  Congregational  church  at  Ashland,  U  i 
(is  ;  subsequently  returned  to  Franklin.     Author  of  nume- 
rous ju\ euile  works,  including  a  series  of  biographies  and 
a,  Youth'*  History  of  tkt   Rebellion  (4  vols.,  18(M   I 
of  the  ffbm<   Monthly  and  the  Mother's  Assistant,  and  con 
tributor  to  the  Puritan  RscoraVrand  the  Congregationalitt, 
The'atines  [named  from  the  bishop  of  Theatet  after- 
ward Pope  Paul  IV.j.a  Roman  Catholic  order  of  regular 
clerks  and  nun-,  founded  in  1524  bj  the  bishop  of  Tneate 
and  several  oi  his  friends.    Thej  spread  into  various  coun- 
tries, opposed   Protestantism,  and   labored 
of  the  clergy  and  the  extension  of  the  Oriental  missions. 
They  are  now  almost   entirely  confined  to   Italy,      r 
were  two  bodies  of  Theatine  nuns,  those  of  the  Congre- 
gation and  those  of  the  Hermitage,  both  extinct. 

Theatres,  Laws  aa  to.    in  the  old  English 

whether  r-oininou  or  statutory,  playhouses  were 
by  \rvy  stringent  rules.     Strolling  actors,  like  mounte- 
banks who  travelled  about  the  country  exhibiting  them- 
selves wit  bout  a  license,  wen-  classed  among  vagrants. 

Although  a  playhouse    creeled    in   a   city   Or  town   wai 

nuisance  perse,  it  might  become  Bueh  if  it  occasioned  d 

disturbance    in    its    ncighborb 1    or    if    the    pet 

therein  were  considered  as  injurious  to  good  morals.     At 

a  very  early  day  a  Special    license   from  the   lord   chamber- 
lain appears  to  have  been  requisite  in  order  to  opei 
maintain  a  theatre  in  any  important  city  or  town,  while  in 
>  inn  Her  country  places  t  he  licenBi  loosJ 

courts  called  the  quarter  or  general  sessions.     Particular 

companies    of  actors,    however,    were   often    maintained    \<\ 

the  king,  who  probably  performed  by  virtue  of  hii  license, 

and    for  whom  he    sometimes    made    the    -election  of  | 

as  was  frequently  the  caBe  during  the  reign  of  Queen  Elis- 
abeth.   In  the  process  of  time,  as  ai  toi  -  began  I 
upon  the  general  support  of  the  pu  the  private 

patronage  of  king  and  nobility,  the  jurisdiction  over  them. 
over  the  licensing  and  ind  over  the 

production  of  play  g  became  length  exclusive!}  settled  in 
the  lord  chamberlain.  No  new  play  or  addition  to  an  old 
one  eould  be  enacted  unlese  it  bad  first  been  submitted  to 
the  lord  chamberlain  for  bi  i  r.amin  ition,  and  hi 
his  license.  This  peculiar  function—  which  tor  s  long  time 
was  freelj  exercised — sti II  exist-  in  England,  although  iho 
license  is  granted  almost  as  a  matter  <  .  unless  the 

Bubstance  <>i  the  play  or  it-  i le  ■■!  acting  should  be  per- 
sonally libellous  or  grosslj  immoral,  tn  thi  States 
oi  the  I  -  S.  tlie  autl I )  to  lioens<  thea- 
tres has  been  almost  c\c|u>i\el\    Kit  to  the    municipal  mr- 

poration    as  a  part  of  their  local  government    Ken  York, 

and  p<  :  ha] ther  States  containing  .  have 

placed  upon  their  statul  Inibitory  legisla- 

tion again  si   certain  classes  ol   theatre*  which  are  grossly 
outrageouc   to  public  decencj  ami  exceedingly  oorraj 
i,,  rin'  morale  ot  the  \  oung.     With  thesi 

seldom  Interfered  further  than  to  require  a  U 
•  id  to  demand  payment  of  th< 

JODH    N 

The'baine,  or  Paramorphine    •  i»fl 

..  l  in  1835  by  Pelletler.     In  its  preparati 
tract  of  the  opiun  I  w itb  an  ■  \ 

lime,  and  the   resulting   precipitate  s 

i    and  then  digested  with  bol    i 
evapoi 


extracted  bj  ether.    Thebalne 

ilv ery  lustre,  and 
hi-  high  I  j  producing  l' 

Insoluble  in  water,  hut     j 

.  ud  in  ohlorofoi  w 

i  bj   o  im  -  ntt  it  ' 

. 

d.  I  hi. 


■ 
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THEBES— THEISM. 


Thebes,  the  Diospolia  of  the  Greeks,  the  No  or  X<>- 
Ammon  of  Scripture,  was  for  a  Long  time  the  capital  of 
Egypt,  and  was  regarde  1  by  the  ancients  as  the  oldest  city 

of  the  world,     it  si 1  in  Upper  Egypt,  in  lat.  25°  41'  N., 

on  both  Bides  of  the  Nile,  and  covered  the  whole  plain  be- 
tween the  two  mountain-chains  which  enclose  the  valley 
of  the  Nile,  being  3  miles  broad  ami  &4  miles  long.  It 
was  one  of  the  largest  and  most  magnificent  cities  which 
has  ever  been  built;  but  when  Lower  Egypt  began  to  rise 
an  1  Memphis  became  the  seat  of  the  government,  it  began 
1  i  decline.  In  520  B.C.  Cambyscs  onuuerc  1  and  sacked  it, 
and  in  86  b.  c.  Ptolemy  Lathyrns  pillaged  it  and  left  it  in 
ruins.  These  ruins,  however,  are  most  stupendous,  and 
give  evidence  of  an  art  gigantic  in  its  dimensions,  sublime 
in  h<  beauty,  and  most  admirable  in  its  skill ;  the  celebrated 
hea  I  in  the  British  Museum  known  under  the  name  of  the 
Yonng  Meninon,  and  the  famous  obelisk  which  adorns  the 
Place  de  la  Concorde  in  Paris,  are  both  taken  from  the 
ruins  of  Thebes.  The  western  part  of  the  city  seems  to 
have  consisted  mostly  of  a  number  of  palaces  and  temples 
rising  in  terraces  from  the  bank  of  the  Nile,  connected 
with  each  other  by  magnificent  nights  of  steps  and  avenues 
of  colossal  sphinxes,  and  leading  to  the  necropolis  of  the 
city,  rows  and  tiers  of  sepulchres  and  gorgeous  mauso- 
leums in  which  the  mummies  were  deposited,  and  which, 
hewn  into  the  natural  rock,  cover  for  miles  the  side  of  the 
mountains  which  separate  the  valley  from  the  Libyan 
desert.  Among  the  most  conspicuous  remnants  of  this 
part  of  the  city  are  the  two  Memnon  statues,  60  feet  high, 
of  which  the  one  is  preserved  almost  entire,  and  is  much 
spoken  of  as  the  singing  Memnon  on  account  of  the  sound 
it  emitted  at  sunrise.  The  eastern  part  seems  to  have  con- 
tained the  bulk  of  the  population,  but  it  alsr»  contained  the 
palace  of  Luxor  ami  the  temple  of  Karnak,  the  main  hall 
of  which  is  329  feet  long,  179  feet  broad,  and  80  feet 
high,  the  roof  of  the  central  part  of  the  hall  resting  on 
10  columns  66  feet  high  and  11  feet  in  diameter,  and  that 
of  the  other  parts  on  122  columns  of  less  gigantic  dimen- 
sions (42  feet  high,  9  feet  in  diameter),  and  of  the  most 
exquisite  workmanship. 

Thebes,  town  of  Greece,  is  regularly  laid  out  and  well 
built.  It  has  about  5000  inhabitants,  and  is  celebrated  for 
the  excellent  meerschaum  which  is  dug  on  the  adjacent 
Sphinx  Mountain. 

The  ancient  Thebes  occupied  the  same  site  as  the  mod- 
ern town,  and  was  one  of  the  most  famous  and  most  mag- 
nificent cities  of  Greece.  It  stood  at  the  head  of  the  con- 
federacy of  the  Boeotian  cities,  and  was  always  striving  to 
get  the  supremacy  in  Greece.  It  fought  Athens,  but  with- 
out success.  But  when  the  Spartans,  after  the  Peloponne- 
sian  war,  became  supreme  in  Greece,  it  was  Thebes  which 
checked  them.  After  the  decisive  victory  of  Leuctra  in 
371,  and  as  long  as  Epaminondas  lived,  Thebes  was  the 
leading  city  of  Greece,  but  in  her  wars  with  Philip  of 
Macedon  she  was  unfortunate,  and  was  compelled  to  re- 
ceive a  Macedonian  garrison  within  her  walls.  On  the 
death  of  Philip  she  expelled  the  foreign  garrison,  and 
railed  on  all  Greece  to  fight  for  its  independence.  But  she 
thereby  excited  the  anger  of  the  young  Alexander  to  such 
a  degree  that,  with  the  exception  of  the  temples  and  the 
house  of  Pindar,  he  razed  the  whole  city  to  the  ground 
and  sold  the  inhabitants  into  slavery.  It  was  rebuilt  by 
Cassander,  but  did  not  prosper. 

Thebes,  tp.,  Alexander  Co..  111.      P.  473. 

Thecodon'tia  [Gr.  e^K-rj,  "case,"  and  oSou'*,  "tooth"], 
a  name  formerly  employed  by  Owen,  as  well  as  Cope,  for 
certain  reptiles  now  referred  to  the  order  of  Crocodilians, 
and  based  primarily  on  the  genus  Bclodon  of  the  "  keuper 
bed-"  of  Wiirtemberg.  By  Cope  it  was  characterized  by 
having  "  limbs  ambulatory  :  a  third  trochanter  on  femur  j 
sacrum  of  two  <>v  three  vertebrae;  acetabulum  entire;  pubes 
I;  rib-  double-headed;  external  nostrils  posterior; 
sygapoph}  ses  only,  and  chevron  bi.nes  ( ate)."  (Cope. 
Trans.  An,.  Phil.  Soc,  vol.  xiv.  p.  32.)  The  italicized 
pan*  of  the  diagnosis  exhibit  the  peculiarities  in  contrast 
with  the  living  croc  idiles.  Theodore  Gill. 

Thecomcd'usT  [from  6^,  ''case."  and  medusa,  a 
general  name  for  acalephaj,  an  order  of  acalephs  recently 
instituted  by  Prof.  Ailman  for  a  very  small  form  occurring 
in  the  efferent  orifices  of"  certain  horny  sponges  at  slight 
depths  off  the  southern  coasts  <.f  France.  It  is  a  compound 
form  "whose  zooids  are  included  in  cup-like  receptacles 
resembling  the  hydrothecae  of  the  calyptoblastic  hydrotds; 
but  these  zooids,  instead  of  being  constructed  like  the 
hy  Iranths  of  a  hydroid.  are  formed  mi  the  plan  of  a  rae- 
dusa.  It  has  plainly  very  decided  affinities  with  the  Hv- 
droida,  but  is  nevertheless  removed  from  these  bva  distance 
at  least  as  great  as  that  which  separates  from  them  the 
Siphonophora."  For  this  new  form — at  once  the  type  of 
a  new  family  ( Stephanoscyphida?)  and  order  i^as  above) — 


the  name  Stephanoseyphus  mirabilia  has  been  proposed. 
(Consult  Nature,  vol.  x.  p.  251,  July  SO,  1871.1 

Theodore  Gill. 

The  Dalles,  p. -v.  and  cap.  of  Wasco  co.,  Or.,  has  a 
weekly  newspaper. 

Thedford,  Canada.     See  AVidder  Station. 

Theed  (William),  b.  at  Trentham,  England,  in  1804; 
educated  at  Ealing,  and  became  eminent  as  a  sculptor. 
Among  his  works  are  several  marble  and  bronze  statues 
of  Prince  Albert,  statues  of  Sir  Isaac  Newton,  Edmund 
Burke,  Hallam,  Mackintosh,  Sir  Robert  and  Sir  William 
Peel. 

Theft.     See  Larceny,  by  Prof.  George  Chase. 

The  Gold  Mines,  tp.,  Franklin  co.,  N.  C     P.  932. 

The'ine  (CgHioV 'j-H:1*!.  the  alkaloid  of  tea  and  cof- 
fee. (See  Caffeine,  and  Tea,  Physiological  Relations 
of.) 

Thei'ner  (ArGi-sTiN).  b.  at  Breslau,  Prussian  Silesia, 
Apr.  11,  1S04  ;  studied  theology,  philosophy,  and  juris- 
prudence at  the  university  of  his  native  city  :  obtained  the 
degree  of  doctor  juris  at  the  University  of  Halle  for  his 
Gommentatio  de  Romanorum  Pontijicum  Epistolarvm  De- 
cretalium  Collectionibus  antiquis  (1829);  travelled  with  the 
support  of  the  Prussian  government  to  Vienna.  Paris,  and 
London:  settled  in  1831  in  Rome,  and  was  in  1851  ap- 
pointed keeper  of  the  secret  archives  of  the  Vatican.  1>. 
at  Civita  Vecchia  Aug.  9,  1874.  He  held  originally  quite 
liberal  views  of  the  relation  between  the  papal  see  and  the 
Roman  Catholic  Church;  he  assisted  his  brother  in  the 
publication  of  Die  EinfUhruug  der  erztrungenen  Ehelosi'g- 
krit  hci  den  christlichen  Geistltcheu  und  ihreFolgen  (2  vols., 
L828).  But  during  his  residence  in  Rome  he  attached  him- 
self more  and  more  closely  to  the  Ultramontane  party,  and 
developed  an  astonishing  literary  activity  in  its  service. 
Besides  a  number  of  minor  essays  and  pamphlets,  histori- 
cal, critical,  and  polemical,  he  wrote — Geschichte  der  gei'st- 
li<  If  a  Bilduni/xanstalten  (1835),  Ditfnuisitiimrs  in  pr^ripuan 
Canonum  et  Decretalhtm  Collectiones  (1836),  Yersuche  and 
Bemuhungen  dea  H<  iligen  Stuhls  in  den  letzten  diet  Jahr- 
httnderten,  die  dttrch  Ketzerei  und  Schiama  von  ihmgetrenn- 

tt  a  I  1.7/'  r  d>  *  ,\  ■  •rdtna  wiederttm  mil  der  JCirehe  zu  rerrineu  ; 

nach  geheimen  Staatapapieren  (1837),-Di"«  neuesten  Znstande 
der  hatholisehen  Kirvhe  beider  Ritus  in  Polen  und  Rnxsland 
seit  Katharina  II.  (1841),  Geschichte  der  Znruchkehr  der 
regierenden  Hduser  zu   Braunschweig  und  Sachsen   in  den 

Si  f>>-ys  drr  kfttliofisch,  ,i  Kirch*-  ( 1843), Die  Staatsl'irehc  Rnss- 
lands  im  Jahre  1SS9  (1844),  Le  cinque  Piaghe  del  la  S.  <  %tesa 
[1849),  Znat'dnde  drr  hatholisehen  Kirche  in  Schlesien  von 
1740-58  (2  vols.,  1852),  Geschichte  dea  Pontificate  Clemens 
XIV-  (2  vols.,  1852),  La  Souveraineti  temporelh  du  Saint- 
Siege  (lS61),etc.  But  his  principal  works  are  his  new  edi- 
tion and  continuation  of  Baronius's  Annates  Ecclesiastidf 
and  his  publications  of  documents  relating  to  the  history 
of  the  Church  among  various  nations — Documents  inidits 
relatif*  aux  Affaires  religieuses  de  la  France  1750-1800  (2 
vols.,  1858),  Vetera  Monumenta  Hungarian  sacram  i/lus- 
trantia  (2  vols.,  1S59),  Monuments  historiques  rHatifs  aux 
Regnes  oV Alexis  Micha€lotoitsch}  Theodor  III.  ct  Pierre  le 
Grande  de  Russt'e  ( 1 S "i 9 ) ,  Vetera  Monumenta  Polonise  Genti- 
nmque  Finitimarum  Sistoriam  illustrantia  (4  vols.,  1860-64), 
Codex  diplomat  tens  Domini  i  temporalis  Sanctx  Sedis  (3  vols., 
1862),  Vetera  Monumenta  Slavorunt  meridionalium  Historiam 
illustrantia  (1863),  and  Vetera  Monumenta  Hibernorum  et 
Scotornm  ffistoria  illustrantia  (1864). — His  elder  brother, 
Johann  Anton  Theiner,  b.  at  Breslau  Dec.  15,  1799,  was 
appointed  professor  of  scriptural  exegesis  in  1824:  became 
a  pastor  in  1830  ;  resigned  his  office  in  1845,  and  joined  the 
German  Catholics;  lived  as  a  private  teacher  in  Breslau, 
and  was  appointed  secretary  of  the  library  of  the  university 
in  1S55.  D.  May  15,  1860.  He  wrote,  besides  the  above- 
mentioned  work  on  celibacy,  Du  re/ormatorischen  Restre- 
bnngen  in  der  hatholisehen  Kirvhe  (1845),  Das  Seligkeits- 
dogma  der  rSmisch-katholischen  Kirche  (1847),  Acts  of  the 
Council  of  Trent  (2  vols.,  1866),  etc. 

The'isni  [Gr.  ©ed«,  "God"]  is  distinguished  from  pan- 
theism by  the  relation  which  it  establishes  between  God 
and  the  world,  and  from  deism  by  the  relation  which  it 
establishes  between  God  and  man.  To  the  pantheist,  God 
and  the  world  are  one  and  the  same,  even  though  his  idea 
of  the  divine  may  approach  very  near  to  that  of  a  free  per- 
sonality :  while  to  the  theist,  God  is  not  only  an  existence, 
with  all  the  attributes  of  personality,  but  also  absolutely 
independent  of  the  world.  In  the  abstract  the  deist's  idea 
of  God  may  be  very  similar  to  that  of  the  theist,  but  as  he 
rejects  the  doctrine  of  God's  revelation  to  man,  ho  de- 
nies that  whole  series  of  relations  between  God  and  man 
which  to  the  theist  results  from  that  very  doctrine.  (Sec 
Pantheism,  by  Dr.  Krauth,  and  Free-Thinkers,  by  0.  B. 
Frothingham.) 
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Theiss,  a  river  of  Hungary,  is  formed  by  the  junction 
of  the  Black  and  White  Theiss,  both  of  which  rise  in  the 
Carpathian  Mountains,  and  flowj  with  a  winding  southern 

course  to  the  Danube,  whir),  it  joins  21!  miles  E.  of  Peter- 
wardein.     Its  entire  length  is   828  miles,  for  the  gn 
part  of  which  it  is  navigable  even  for  large  vessels.    After 
entering  the  Hungarian  plain,  its  breadth  is  from  100  to 
Sill)  feet,  its  shores  arc  low  and  marshy,  ami  its  ourrent  is 

sluggish.     It  is  rich  in  fish,  especially  sturg 

Thel'wall  (John),  b.  in  London,  England,  July  27, 
1784  i  was  for  a  short  time  apprenticed  to  a  tailor;  studied 
law  for  several  years,  hut  from  conscientious  Boruples  <li'l 
not  apply  for  admission  to  the  bar;  went  through  an  ex- 
tensive course  of  private  study  in  literature,  metaphysios, 
and  theology  ;  afterward  pursued  anatomy,  physiology,  and 
chemistry  :  devoted  himself  to  literature  ami  politics :  edited 
a  magazine  for  some  time :  became  a  prominent  orator  in  the 
societies  favoring  the  French  revolution;  was  thrown  into 
the  Tower,  tried  for  treason,  and  acquitted  along  with  .Tohn 
Home  Tooke  and  Thomas  Hardy  1794;  lectured  on  polities 
and  political  history  for  several  years;  began  his  career  as 
a  teacher  of  elocution  1801,  meeting  with  great  success  hi 
curing  stammering  and  other  defects  of  utterance,  ami  com- 
municated papers  on  that  subject  to  medical  ami  other 
journals,  in  which  he  anticipated  some  of  Br.  Rush's  lead- 
ing principles.  D.  at  Hath  Feb.  17,  1834,  Author  of  /'•»  me 
mi  Several  Subjects  (2  vols.,  17S7),  Poems  written  in  tin 
Tomer  and  in  Newgate  (1795),  The  Tribune  (3  vols.,  1796), 
Political  Miscellanies,  The  Peripatetic  (3  vols.,  1793),  a 
novel  entitled  The  Daughter  of  Adoption,  ami  other  publi- 
cations.    His  Life  was  published  by  his  widow  <ls;;7;. 

The'mis,  a  daughter  of  Uranus  and  Ge,  the  wife  of 
Zeus,  and  mother  to  the  Horn?,  Eunomia,  Dice,  Eirene,  the 
Meera1,  tin'  llesporiiles,  etc.,  lived  in  Olympus  on  good 
terms  with  Hera,  ami  held  the  office  of  convening  the  as- 
sembly of  the  gods.  She  represented  the  order  of  tilings, 
such  as  it  was  established  by  law,  custom,  and  equity,  ami 
was  imagined  to  preside  over  the  assemblies  of  men.  She 
was  worshipped  at  Thebes,  Olympia.  Athens,  Tanagra, 
and  Triezeno,  and  was  generally  represented  as  resembling 
Athena,  but  having  in  her  hands  a  horn  of  plenty  and  a 
pair  of  scales. 

Themis'tocles,  b.  at  Athens  about  514  B.  a,  the  son 
of  Ncocles,  who  occupied  no  prominent  social  position,  and 
a  foreign — Oiat  is,  not  Athenian — woman;  became  the  po- 
litical leader  of  Athens  after  the  expulsion  of  Aristidcs  by 
ostracism  in  4S3.  He  was  impetuous  and  shrewd  :  sagacious 
in  his  judgment  of  actual  circumstances  and  their  probable 
consequences  ;  swift  in  arriving  at  a  resolution  ;  inexhaust- 
ible in  devices  for  the  realization  of  his  plans;  possessed 
of  a  most  impressive  eloquence;  energetic,  cunning,  and 
unscrupulous.  But  the  foundation  of  his  character  is  very 
obscure.  His  actions  show  a  blending  of  rank  ambition 
and  lofty  statesmanship:  of  egotism  sometimes  even  sor- 
did, and  an  elevation  of  mind  truly  noble,  which  simply 
beoomes  the  more  inexplicable  the  better  known  his  ways 
and  means  become.  Nevertheless,  in  a  most  decisive  crisis 
he  was  the  saviour  of  Athens — yea,  of  (Ireeee.  After  the 
battle  of  .Marathon  (4'.HI)  people  generally  believed  that 
the    Persian    war    was   ended.      Themistoeles,  however,  fell 

that  a  still  heavier  storm  was  coming,  ami  he  undcrst 1 

that  a  strong  Meet  would  bo  the  most  effective  means  of 
victory,  and  the  only  sale  means  of  rescue  in  ease  of  de- 
feat.   Thus,  the  development  of  the  Athenian  navy  beoame 

the  goal  of  his  policy.     He  induced   his   country n   to 

spend  the  income  of  the  silver-mines  of  Laurium,  which 
had    hitherto    been  distributed   aiming    tile   citizens,  io    the 
organization  of  a  powerful   fleet.      Ho  carried  a  law    that 
twenty  new  triremes  should  lie  built  every  year,      lie  pi" 
OUred,    when    the   armament    of  Xerxes    was   heard   of.  ami 

the  whole  of  On e  became  alarme  I.  an  oracle  Br Delphi 

saying  that  Athens  should  defend  herself  by  wooden  walls 
— that  is,  by  her  lied  ;  and  when,  finally,  the  pass  "t  Ther- 
mopylae was   forced,  when  the  battle  oil"  Artemisium,  in 

which  he  consented  to  tight  under  the  Spurt tomm 

though  the  number  of  the  Uhenian  ships  was  the  greatest, 
had  proved  ineffective,  and  tic   Persian  reamed 

down  over  Boeotia  and  Attica,  he  persuaded  the  .Win 
to  leave  their  city  to  the  protection  of  it-  tutelar]  deities, 
to  bring  their  women  ami  children  In     ifi 


>t  Salamis,  and  to  go 


1m 


■a  the  Beet     I"  the  B  i 


Salamis  the  entire  Oi l<  Beef  laj  ■■•■  i  mble  I 

opinions  prevailed  in  thi moil     •■•■  hi   I 

here  or  at  the  isthmus,  whethei  to  -no  battle  at  all.  or  to 

separate,  etc.       It    was    ThemistOOlct    who  held    tic  lb' 

gether  bv  declaring  that  if  the  (it 

Athenians  would  leave  G o  for  evor,  take  their  women 

and  children,  ami  set  sail  ho-  [talj     o  plan  as  sound  as 
grand,  and which  he  no  doubt  was  abletooarrj 

It   was   also  lie    who  OB  I  -iv'' 


battle  by  entering  int.,  negotiations  with  the  Persian  com- 
mander ami  hastening  the  approach  of  the  p, rsian  fleet 
I  in  Greeks  wen-  surrounded  without  knowing  it,  escape 
was  impossible;  light  had  become  a  neoessity.  J<uringtho 
night  Themistooles  rowed  from  the  Athenian  division  - 
Beet  to  tin- Spartan,  from  the  Spartan  to  the  Corinthian,  .  I  >., 

busy  to  the  last     In  Salamis  the  w m  and  children  of 

Uhens  watched  in  prayer;  on  tl pposite  coast  of  then 

land  carpenters  were  raising!  throne  from  whioh  X. 
would  look  at  the  battle      In  the  morning    Sept. 20,  180 
Persian  Beet  stood  up  the  narrow  sound;  the  battle  began, 
and  it  terminated  in  a  in  \  iotory  for  the  On 

ChemiBtooIes  was  now  the  first  man,  not  only  In  Athi 
but  in  Greece;   when  visiting  Sparta,  he  was   presented 

with  the  best  chariot  the  nation  posse It  and  as pu- 

iii'- 1  to  the  bord  n  of  1       s   by  a  guard  ol 
men— honors  unheard  of  hitherto.    To  his  nati 
did  one  more  great   set  i  ii  e.     When,  aft 

Salamis.  the  Athenian-  began  I build  their  city.  6] 

from  sheer  jealousy,  dissuaded  them  fro ■boil, lie  ■ 

fortifications,  and  even  threatened  them  with  an  armed  in- 
terference. Themistooles  hastened  to  Sparta,  bribed  iho 
ephori,  deluded  the  assembly  ol  the  i 
simulations,  deceived  the  whole  community,  and  kept  the 
question  floating  and  undecided  until  it  became  superfluous, 
the  walls  not  only  of  Athens,  but  also  of  Piraua,  h 
reached  a  sufficient  height  t"  be  defended  with  efft  '.  I  h<  a 
he  returned  home,  loaded  with  I  of  all  spartan-. 

But  soon  after  this  event  he  disappears  from  public  life. 
Thelasl  part  ol  his  history,  that  which  follows  oit.-r  the 
rebuilding  of  Athens,  is  as  obscure  Bnd  confused  as  the 
first,  that  which  pri les  the  expulsion  ol  Aristides.  lb- 
was  accused  of  treasonable  connections  with  the  P< 

but  acquitted  :  then  ostracised  in   17l,e\il.il  to    ! 
again    accused   of   treason    by    the   Spartan-  ;    an    order   to 
arrest   him    was   issued,  and  he   del  from    Ai 
eyra,  Thrace,  Ephesue,  ami  arrived  finally  si  Busa,  tic 
residence  of  the  Persian  king,  in  a  covered  oarriage, 
as  was  generally  used  to  oonvey  women  tn  tin-  royal  ha 
rem.     At  the  Persian  court  there  was  u  party,  headed  b\ 
the  widow  of  Xerxes,  which  demanded  hi-  execution  im- 
mediately; but  Themistoeles  understood  lew  to  impress 
the  reigning   monaroh,  Artaxerxes,  so  favorably  that  to- 
wns not  only  left  unmolested,  but  received  rich  dotations 
and  acquired  considerable  influence.     Deeply  impli 

in  the   Persian  plans  for  the  subjugation  "|   Qr ,-.  he  4. 

suddenly  at  Magnesia  in  Asia  Minor  in  4  10  B.  C. 

Oi  i  mi  \s  Pi  ii  csiv. 
Th^nard' (Louis  Jacques),  b.  at  I  i  Lo 
pagne,   France,  May  1.  1.777:  studied  ohemietry  at  I' 
beoame  teacher  in  On-  Boole  Polyteohnique  in   1798,  pro- 
fessor at  the  College  do   Prance  in    1804;   was  created  a 
baron  in  1821  and  a  peer  of  Prance  in  I8S2.     0.  at  Paris 
June  21,  f s ;, 7 .     Besides  a  number  of  min  ir  essays  in  .tn- 

nalee  de  Chimie  and  other  scientific  pe '-.In-  wrote 

Traiti  (Ifmentain  oft   I  '  i  ols., 

1813-16),  which    lias    been    often    reprinted,  and    Iran 

into  several  foreign  languages;  ami.  in  connection  with  his 
intimate  friend,  Gay  Lussac,  Pi  <rhct 

mad,  with  the  Voltaic  /'.'/•  (2  vols.,  1^1 1 1 - 

Thenard's  Blue.    See  Blob  and  Cobalt. 

Theo'bald  (Lewis),  b.  at  Sittingbourne,  Kent.  I 
In,,  1.  ;ib nut    1690;  educated   at    [sleworth,  ami   beean 
lawyer,  but  devoted  himself  chiefly  to  literature  :  published 
.,.  a  Tragi  du  (1714),  A  i 

Bool  Of  thi    "'/.¥•- 

i  j  i  n  i.  //,.    i ',  n$oi .  :i   pet  i"  lical  I  171 7  n   II 

Si,    '■•  dl  '  1719  .  Thi   Doubl,   r.il-l, I  (15 

I   which  Io-  attributed  I  ■■.  an  I  some  20 

Otbor    plOJ  -.    n I    «  Cell    li.nl     linn  Ii    -m      I  OOK 

iborod.     IO-  i-  chiefly  known  us  a  Shakspearian  ■  I 
itor.  hat  ing  published  v 

lifted  'i>i'/  unamended  in   Pop*  ■    I 
iif  ii"-  Poet    1726  .  whioh  brought  upon  him  the  wrath  of 

and  procured  him  the  post  of  be i  thi 

tin ii  of  the  /'mi-  and  in  1733  Issued 

of  Shakspeara  1 7  vols.)  which  oomnletelj    iu| 
of  Pope.     His  emendations  weronn  In  numbi 

are,  and  are  a.  know  ledge  l  I 
merit,  having  been  reproduced  without 
b\  man  [uent  editc         D.  in  £ 

Tin  olimmii.     Sec  Bttthbrij 

■  m:. 

Theobro'nine  [Gr.  «.-■<.  "0 
i    li.N  ,'i .  .  an  organ! 

Ineheeol  Ii 

with    warm    water,  a  fin  | 

.  I   solution,  con 
-,o  through  thi  "•  1 

evaporating  th 
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THEOCRITUS— TIIEODOSIUS. 


alcohoL  It  may  bo  further  purified  by  heating  between 
two  watoh-glasses,  win  d  it  is  obtained  as  a  dazzling  white 
sublimate.  Theobromine  is  a  colorless  crystalline  powder, 
but  sparingly  soluble  in  boiling  water,  and  still  less  so  in 
alcohol  and  in  ether.  It  has  a  bitter  taste,  and  gives  crys- 
talline -alt-  with  Boveral  of  the  acids.  Upon  heating 
argentic  theobromide  with  Iodide  of  methyl.  Caffeine 
[which  Bee  Q  1  argentic  iodide  are  produced,  which  reac- 
tion is  deemed  by  some  to  prove  that  caffeine  is  a  methyl 
compound  "I  theobromine,  and  not  a  true  homologue  there- 
of, as  might  be  supposed  from  its  formula. 

J.  P.  Battershall. 

Thcoc'ritus,  b.  at  Syracuse  in  the  beginning  of  the 
third  century  B.  c. ;  resided  for  some  time  in  Alexandria, 
where  he  enjoyed  the  friendship  of  the  poet  Aratus  and 
the  lav.. r  of  tin-  king.  Ptolemy  Philadelphus,  but  returned 
afterward  to  Syracuse,  and  lived  at  the  court  of  King 
Hiero  IT.  lie  is  the  originator  of  the  so-called  pastoral 
or  bucolic  poetry.  Besides  22  epigrams,  30  idyls  by  him 
have  come  down  to  us.  These  idyls  give  pictures  of  the 
every-day  life  of  the  Sicilian  peasantry,  and  some  of  them 
have  in  this  respect  a  very  great  interest;  thus,  the  21st 
idyl  contains  the  only  representation  we  possess  of  the  life 
of  the  Greek  fishermen.  Their  character  is  often  erotic, 
sometimes  tragical,  sometimes  humorous,  even  satirical, 
and  their  form  ranges  from  that  of  an  Anacreontic  song  to 
that  of  a  Sophronian  mime.  Theocritus,  however,  is  not 
only  the  originator  of  this  genre  of  poetry,  but  also  ono 
of  its  best  representatives.  His  delineation  and  sentiment 
are  simpler,  sounder,  and  more  veracious  than  those  of 
many  later  productions  of  the  kind.  Yet  his  idyls  bear 
ample  evidence  of  having  been  written  at  the  court,  and 
not  in  the  field.  They  arc  not  the  genuine  outbursts  of  the 
fisherman,  the  shepherd,  the  farmer's  boy,  etc.,  but  a  pic- 
ture only  in  which  a  man  finds  comfort  after  being  tired 
out  by  the  intrigues  of  the  court  and  the  clamors  of  the 
philosophical  school.  The  best  editions  are  by  Ahrens 
(  Leipsic,  1855),  Meineke  (Berlin,  1856),  Paley  (Cambridge, 
1869),  and  Pritsche  (Leipsic,  1865).  English  translations 
by  Creech  (16S1),  Fawkes  (1767),  Polwhele  (17SG),  Chap- 
man (1836),  and  Calverly  (1869). 

Theodolite,  See  IIvPSOMETEr,  by  C.  A.  Scfiott, 
M.  X.  A.  S. 

Theodo'ra,  b.  in  the  island  of  Cyprus  in  a.  d.  50S,  the 
daughter  of  one  Acacius,  who  took  care  of  the  wild  beasts 
of  the  green  faction  in  Constantinople;  became  a  panto- 
mimic dancer  after  the  death  of  her  father,  and  was  soon 
as  notorious  for  her  licentiousness  as  celebrated  for  her  tal- 
ent. Having  gone  through  many  adventures,  she  happened 
to  attract  the  attention  of  the  young  prince  Justinian,  and 
by  degrees  she  acquired  so  firm  a  hold  on  his  passions  that 
he  married  her  in  525,  and  when  he  ascended  the  throne  in 
527  proclaimed  her  empress,  and  required  all  public  func- 
tionaries to  take  the  oath  of  allegiance  not  only  in  his  own, 
but  also  in  her  name.  She  was  a  spirited  and  determined 
character,  and  the  Byzantine  historians  generally  agree  in 
ascribing  to  her  a  considerable  influence  both  on  the  em- 
peror and  on  the  government,  even  in  ecclesiastical  mat- 
ters. At  all  events,  her  influence  on  the  legislation  of 
Justinian  concerning  the  theatres  is  very  apparent.  At 
that  time  the  theatrical  manager  was  generally  the  owner 
of  the  members  of  his  troop.  They  were  perhaps  not  ex- 
actly his  slaves,  but  he  had  bought  them  while  children  of 
their  parents  or  guardians,  perhaps  for  considerable  sums  : 
lie  had  had  them  educated  and  trained  them,  and  they  were 
now  legally  bound  to  repay  him  by  their  services  through 
a  number  of  years.  Thus,  an  illustrious  actor  whose  name 
was  known  in  every  corner  of  the  Mediterranean  countries, 
and  whose  art  brought  in  large  sums  every  night,  might 
be  himself  not  only  a  poor  man,  but  subjected  to  the  most 
barbarous  and  humiliating  treatment  from  a  managerfrom 
whom  he  perhaps  eould  not  get  loose  until  he  drifted  away 
an  old.  broken-down,  valueless  wretch.  Still  worse,  the 
managers  generally  traded  in  the  charms  of  their  actresses, 
and  when  Theodora  accompanied  Eeebolus  in  great  state 
to  Pentapolis  as  his  concubine,  and  soon  after  returned 
barefooted  to  Constantinople,  she  had  perhaps  learned  that 
Eeebolus  had  made  two  bargains — one  with  her  and  one 
with  her  manager.  All  this  was  completely  changed  by  the 
legislation  of  Justinian,  and  even  the  force  of  contracts 
already  existing  was  broken  by  :i  law  which  determined 
that  an  actor  who  became  a  Christian,  and  felt  his  con- 
science hurt  by  his  profession,  could  not  be  compelled  to 
go  upon  the  stage  again.  But  after  the  enactment  of  such 
laws  it  became  impossible  for  the  managers  to  keep  a  troop 
together,  and  in  the  theatres,  where  once  the  free  citizens 
had  performed  their  tragedies  and  comedies  to  the  honor 
of  their  gods,  where  afterward  a  number  of  speculating 
managers  had  exhibited  the  skill  and  the  charms  of  their 
slave-troops  to  the  appetite  of  the  rabble,  the  stage  now 


became  silent  and  empty  after  the  time  of  Theodora.    B.  at 
Constantinople  in  54s.  Clemens  Petersen. 

Theodore,  king  of  Abyssinia.     See  Abyssinia,  by  A. 

J.  SCHEM. 

Theodore'tus,  b.  about  a.  n.  393  at  Antiochia,  the  only 
son  of  rich  and  influential  parents;  entered  when  only  seven 
years  old  a  monastery  in  his  native  city,  and  was  in  420 
elected  bishop  of  Cyrus,  or  Cyrrhys  on  the  Euphrates,  where 
he  d.  in  457.  In  the  discharge  of  his  diocesan  duties  he 
was  eminently  successful,  bringing  back  by  bis  eloquence 
and  power  of  persuasion  numbers  of  heretics  to  the  Catholic 
Church.  At  last,  however,  he  himself  was  accused  of  heresy. 
He  had  a  strong  sympathy  for  Nestorius,  and  in  449  he 
was  even  deposed  from  his  see  by  the  synod  of  Ephesus, 
though  he  was  reinstated  by  the  synodof  Chalcedon  in  451. 
Of  his  works,  comprising  a  history  of  heresies,  a  dialogue 
against  Eutychianism,  commentaries,  etc.,  the  History  of 
the  Church  from  S25  to  J^29  is  the  most  important;  trans- 
lated into  English  in  1S54  in  Bonn's  ''Ecclesiastical  Li- 
brary." Collected  editions  of  his  works  by  Schulze  and 
Nosselt  (Halle,  1769-74),  and  in  Migne's  Patrologie grecqut . 

Theod'oric  the  Great,  b.  about  455,  the  son  of  The- 
odemir,  king  of  the  Ostrogoths,  who  at  that  time  were  set- 
tled in  Pannonia  and  Mossia  under  the  authority  of  the 
East  Roman  emperor;  was  educated  at  the  Byzantine  court, 
whither  he  was  sent  as  a  hostage  while  still  a  young  boy, 
and  where  he  spent  about  eleven  years.  In  475  he  suc- 
ceeded his  father  as  king  of  his  nation,  and  for  some  time 
was  a  true  ally  of  Zeno,  the  Constantinopolitan  emperor. 
But  dissensions  soon  arose.  Zcno  feared  the  barbarian 
swarm  which  hung  rather  loose  on  the  outskirts  of  his  em- 
pire, and  in  4SS  succeeded  in  persuading  Theodoric  to  re- 
move to  Italy  and  tight  the  usurper  I  tdoacer.  Late  in  the 
fall  the  whole  nation  broke  up,  200,000  warriors,  it  is  said, 
on  horseback,  women  and  children  and  all  movable  prop- 
erty loaded  on  wagons  drawn  by  oxen ;  and  slowly  this 
multitude  moved  toward  the  Alps  to  brilliant  victory  or 
complete  annihilation;  a  third  issue  was  an  impossibility. 
Odoaccr  was  defeated  in  three  great  battles — at  the  Isonzo, 
near  Aquileia,  Aug.  28,  4S9  ;  at  Verona,  Sept.  27,  4s9  ;  and 
on  the  Adda,  Aug.  11,  490.  He  then  shut  himself  up  in 
Ravenna,  was  besieged  there  for  over  two  years,  and  finally 
assassinated  Mar.  5,  493,  at  a  banquet  shortly  after  he  had 
surrendered  himself.  After  his  victories,  Theodoric  natu- 
rally considered  the  soil  of  Italy  as  belonging  to  himself — 
only  the  persons  and  the  movable  property  were  respected 
in  those  days — and  a  part  of  it,  one-third,  it  is  said,  he  par- 
titioned out  among  his  warriors,  thus  covering  Italy  with 
a  network  of  Gothic  military  colonies.  But  in  other  re- 
spects he  retained  the  administrative  machinery  of  the  Em- 
pire, and  he  understood  how  to  work  it.  During  his  long 
reign  Italy  was  not  only  quiet  but  progressive.  In  com- 
merce and  industry,  in  science  and  art,  old  damages  were 
repaired  and  new  undertakings  started.  Cassiodorus,  Bo- 
ethius,  Symmachus,  and  other  literary  men  of  eminence 
lived  at  his  court  in  Verona  as  his  intimate  friends.  In 
his  foreign  policy  he  was  also  wise  and  successful,  and 
among  the  German  tribes  he  became  a  hero  (Dietrich  of 
I>er>i>>),  around  whose  name  legends  grew  thick  during  the 
Middle  Ages.  The  last  days  of  his  life  were  sombre,  how- 
ever. He  and  the  nation  to  which  he  belonged  were  Ar<- 
ans,  and  the  Arians  were  persecuted  throughout  the  East- 
ern empire,  lie  tried  to  interfere,  but  failed.  Embittered, 
he  began  to  retaliate  and  persecute  the  orthodox  in  Italy. 
The  pope  was  thrown  into  prison.  In  the  heat  of  the  con- 
flict his  passions,  barbarian  at  the  bottom,  took  fire,  and  he 
d.  at  Ravenna  Aug.  30,  520,  amidst  murder  and  bloodshed. 
The  magnificent  mausoleum  in  which  he  was  interred  is 
still  existing,  at  least  partly,  but  after  the  overthrow  of  the 
Gothic  authority  in  Italy  the  popes  scattered  to  the  winds 
the  Arian  dust  of  his  body. 

Theodosia,  or  Feodosia.     See  Kaffa. 

Theodo'sius,  a  celebrated  Roman  general  from  whom 
a  line  of  emperors  descended,  was  sent  in  3G7  by  Valentin- 
ian  I.  to  Britain;  expelled  the  Picts  and  Scots,  who  had 
invaded  the  province  ami  advanced,  plundering  and  devas- 
tating, as  far  S.  as  the  Thames;  drove  them  back  behind 
the  rampart  of  Antoninus  :  strengthened  the  military  posi- 
tions on  the  frontiers,  and  restored  security  and  order  in  the 
country.  After  his  return  (in  379)  he  was  for  some  time 
stationed  on  the  upper  Danube,  where  he  defeated  the  A!e- 
manni,  but  in  372  was  sent  to  Africa,  where  the  maladminis- 
tration of  the  governor,  Count  Romanus,  had  caused  Firm  us, 
one  of  the  principal  Moorish  chiefs  under  Roman  authority, 
to  rise  in  revolt.  Other  chiefs  had  joined  him,  and  Firmus 
even  came  into  possession  of  the  whole  of  Numidiaand  Mau- 
ritania. But  Theodosius  defeated  him  repeatedly  in  a  long 
and  very  difficult  though  also  very  brilliant  campaign,  pur- 
sued him  from  place  to  place,  and  finally  reduced  the  province 
to  submission,  Firmus  strangling  himself  in  despair.    Short- 
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\y  after,  however  (in  376  |,  Theodosius  himself  was  beheaded 
at  Carthage  by  order  of  the  emperor  Valens,  but  for  some 
unknown  reason.  The  history  of  bis  campaigns  in  Britain 
and  Africa  is  told  hy  Ammianus  Mnreellinus. — His  son, 
Xheodosius  1.,  thk  Gri  \i,  Roman  emperor  from  378  to 
395,  was  b.  in  Spain  in  345,  either  at  Ituliea.the  birthplace 
of  Trajan,  or  at  Cauca  in  Galicia,  and  educated  in  hia  fa- 
ther's cam]!.  He  early  received  an  independent  command 
in  Moesia,  and  distinguished  himself  by  a  great  victory  over 
flic  Sarmatians  in  .".7  i,  but  after  the  execution  of  his  father 
in  376  he  retired  from  public  life  and  returned  to  hie  native 
place.  After  the  defeat  and  death  of  Valens  in  the  battle 
of  Hadrian  opolis  (in  378),  Gratian  recalled  him  to  the  court, 
ma  te  him  commander-in-chief  against  the  Goths,  and  even 
declared  him  Augustus  (Jan.  19,  379),  placing  Egypt,  A-ia, 
Thraee,  Macedonia,  and  Dacia  under  his  sceptre.  The  new 
emperor  of  the  East  was  very  sueecs-ful.  liy  shrewd  ne- 
gotiations he  dissolved  the  union  between  the  Ostrogoths 
and  the  Visigoths,  drew  the  latter  over  to  his  side,  and  in- 
corporated a  considerable  Dumber  <>f  them  in  tin-  Roman 
army,  overpowered  the  former,  and  finally  (in  382) 
eceded  in  settling  nil  the  (lothe  as  peaceful  allies  and  con- 
federati  within  the  boundaries  of  the  Roman  empire.  In 
383,  Gratian  was  defeated  ;md  killed  by  Maximus  ;it  Lyons, 
and  Theodosius  acknowledged  the  usurper  as  emperor  of 
Britain,  Spain,  and  Gaul,  hut  seemed  Africa,  Italy,  and 
Illyrieum  for  (Iratian's  brother,  Valcntinian  II.  In  :'.S7, 
however,  Maximus  hroke  from  Gaul  into  Italy,  and  the 
weak  Valentin  ian  1 1,  and  his  mother  Justin  a,  who  was  the 

true  regent  of  the  empire,  tied  for  safety  to  Theodosius. 
Theodosius,  who  had  first  been  married  In  a  Spanish  wo- 
man, l'laeilla,  who  bore  him  Arcadius,  Honorius,  and  Pul- 
cheria,  but  who  now  was  a  widower,  became  sa>  infatuated 
with  Valentinian's  beautiful  sister,  Galla,  that  he  promised 
to  restore  him  to  the  throne  in  order  to  obtain  her  hand. 
Maximus  was  defeated  and  put  to  death  in  388,  and  Vnl- 
entinian  II.  was  reinstated  as  emperor  of  the  West,  but  in 
'■'•'.''2  was  killed  hy  Arbogastes,  who,  not  venturing  to  assume 
the  purple  himself,  raised  the  rhetorician  Eugenius  to  the 
throne.  Theodosius  hesitated  long  before  he  entered  on  a 
new  war,  but  in  Ml' 1  lie  marched  against  Kugenius  and  Ar- 
bogastOS,  and  defeated  them  at  Aepiileia,  thereby  uniting 
the  whole  Roman  empire  under  his  seeptro.  He  died 
shortly  after,  however  (.Ian.  17,  395),  at  Milan,  leaving  the 
Eastern  empire  to  A  read  ins,  the  Western  to  Honorius. 
Theodosius  was  very  zealous  in  all  religious  matters,  and 
this  contributed,  probably,  more  than  his  political  and  mil- 
itary   SI esses,    to    his    great    fame    with    the    after-world. 

Constantinople  was  at  that  time  the  chief  seat  of  Arianism, 
but  the  emperor  was  educated  and — shortly  after  his  acces- 
sion to  the  throne— baptized  into  the  orthodox  Church. 
DamophiluB,  the  Arian  archbishop  of  Constantinople,  was 
deposed,  exiled,  and  succeeded  by  Gregory  of  Nazianzen 
in  380.  In  i'.si  an  oecumenical  council  was  held  in  Con- 
stantinople to  confirm  the  Nioene  Creed  and  condemn  all 
different  opinions j  and  afterward  edict  followed  edict,  de- 
p  ising  and  exiling  all  Arian  priests,  installing  inquisitors 

tti  watch  over  the  orthodoxy  of  tin-  congregations,  ordering 

the  demolition  of  all  pagan  temples,  punishing  tin'  Mani 
ohseana  with  death,  etc.  During  the  reign  of  The  idosius 
tin-  orthodox  Church  of  the  religion  of  love  feasted  on  per- 
secutions and  devastations.  —  1 1  is  grandson,  Theodosius  1 1 . 
(408-450),  b.  in  401,  succeeded  bis  father,  Aroadius,  as  em- 
peror of  Constantinople.  He  was  weak,  almost  silly,  and 
di\  ided  bis  time  between  prayers,  hunting,  and  calligraphic 
exercises.  The  government  was  carried  on  by  his  sister, 
Pulcheria  (b.  in  399,  declared  Augusta  in  414),  and  for 
some  time  by  his  wife,  Kndoxia.  The  Codex  Theodosianus, 
a  collection  of  all  the  constitutions  issued  since  the  conver- 
sion of  Constantino,  was  promulgated  in  138. 

Theog'nis  flourished  at  Megara  in  the  middle  of  the 
sixth  century  n.  <-.  He  was  both  by  birth  and  conviction 
an  aristocrat,  and  during  the  great  political  convulsions 
which  his  native  city  passed  through  at  thai  time  he  shar<  I 
the  fortunes  of  his  party.  Having  been  exiled  by  the  dem 
oerats.  he  visited  Bubcea,  Sparta,  and  Sicily,  bul  returned 

to  Megara  when  the  oligarchs  once re  came  into  | 

and  d.  there  after  W0.     of  his  poem-',  all  belon  fin  \  to  the 

elegiac  and  gnomic  kind  of  poetry,   138a   re    i     are  still 

extant,  mostly  relating  to  the  political  in<  i  ;   i 

Edited    by   Weloker  (Frankfort,    1828      in 

Delectus  Poetnrum  Grmcnrum  (1638),  and  in  B<    ■  k's  /'■■■ 


Lyrici  Ormoi  (1868);  translated  in   Theagnis  fi 
Frere  i  .Malta,  1842). 

Theol'os/y  [Gr.  ©ec"«,  "  God,"  and  (oy«, 
nines,  lite-ally,  "discourse   con  The  term 

has  come  down  to  us  from  tit"  Greek  philosophers,  who 

used  it  in  the  sense  of  "  tu nl  of  the  god  -."      Plato 

used  it   in  speaking  of  whal    Homer  and   Hesiod  in  their 

poems  have    said  ol    1 1,. 

word  "  mythology,"  which  by  oomm ion  sen  I  bas  been 


adopted  by  Christian  writers  as  the  more  appropriate  term. 
The  word  "theology"  seems  to  ba-vi   (ii   |   .     -..    distinctly 
into  Christian   use  daring  the  great  controversies,  in  the 
fourth  century  respecting  the  divinity  of  Chri 
relation  to  the  Godhead,  the  term  then  meaning  sometimes 
the  doctrine  of  the  divine  nature  of  Chriat  as  disl 
from  hie  human  nature  (otcompla),  and  sometimes  the  doc- 
trine of  the  Trinity.     Theodore!  in  the  flith  century  ap- 
pears to  have  been  the  Brel  to  use  the  term  in  the  Bense  of 
■■  doctrine  of  God."     M    |               and  disoussee  the  ques- 
tion, Why  Moses  did  not  preface  hi-  aooounl  of  the  crea- 
tion with  ( ,tto\oyia )  the  doctrine  of  God     i.e.  with  somi 
plicil  teaching  respecting  the  nature  and  attribute-  ol  G 
It  wai  not  until  the  twelfth  century  that  tl  imed 
something  like  the  comprehonstveneai  of  it-  modern  mean- 
ing.    Abelard,  having  prepared  a  c pend  of  bis  Lectures 

on  some  of  the  then  most  prominent  doctrine*  of  (kith, 
entitled  it  "Christian  Theology "( Christiana  Tkeol 
From  the  time  of  Abelard  the  term  rapidly  widened  in 

meaning    till    it    came    to    include    all    that    is    QOW  COmpTe- 

bended   under  it.     Theology  now  denotes  not  merely  the 

doctrine  Of   God,  or  theology  proper,   hut    also  the    doctrine 

of  man  in  his  re!  at  iom  to  God,  or  an  thro,  doc- 

trine of  the  salvation  of  man  through  the  person  and  work 
of  Christ,  or  sotcriology ;  tin-  doctrines  oj  the  final  it 
of  all  men,  or  eschatology  :  ami  the  doctrine  of  the  Church, 
it-  constitution   and   government,  or  eoclesiology.     lie 
ology  may  therefore  be  defined  a-  the  leience  which  I  i 

of  God  and  man  in  all  their  known  relations  to  each  other. 

It  h.i-  sometimes  been  defined  as  '"the  science  of  thi 
pernatoral,"  and  verj   commonly  a-  "the   -'■['■nee  of  re- 
ligion."    The  last  two  definitions,  however,  i  \   'and 
inexact;  both,  with  any  defin               ;   meaning,  would 
ae  ■     .11  iK  include  much  thai  doe-  ool  pi   i 

theology,  and  omit  still  more  that  doe-.  The  la-t  named. 
"  the  science  id"  religion,"  from  it-  apparent  simp 

comprehensiveness,  has   gained   great    popular   curroi 
which  lias  also  been  promoted  by  indefinite  nol 

the  nature  of  both  religion  and  theology. 

Religion  exists  as  an  inward  state  ol  Eeelii 

of  duty  toward  a  Being  or   being-5    regarded  as  divine   and 
supreme — and  also  a-  an  outward  expression  of  thai  feel- 
ing in  acts  of  worship  and  service.     The  BcienCS  of  religion, 
therefore,  should  analyse  and  classify  the  varioc 
of  the  world,  as  well  as  the  oonviotions  and  i 

men.  of  which  their  religions  are  -imply  the  natural  ex- 
pression. Theology,  on  the  other  hand,  deals  exclusively 
with  the  fact.-,  whether  of  conscious]  I  ion. 

from  which  religion,  both  subjeotivi      nd  .  pro- 

ceeds, and,  educing  the  truths  and   principles  which  the 
facts  embody,  it  formulates  aid  groups  them  into  the 
trines  which  constitute  theology. 

The  right  of  theology  to  be  colli  Is    oience,  which  in  bite 
years  has  been  warmly  disputed,  can  be  determined  only 
by  answering  the  two  following  questions:  ii> 
fads  with  which  it  lias  to  do  be  proved  t-  be  indubil 
real,  and  what  they  are  supposed  to  be?    and   secondly, 
(.'an  die  methods  which  it  adopt*   in  dealing  with   its  I 
l.e  show  n  to  he  in  I  laws 

id'  mind?  In  its  broad  sense  a-  a  science  it  mnsl  gather 
ii-  facl  -  from  the  v.  ide  Heidi   ol  nature,  <  .  ami 

the  sacred  Scripture-.       In  a  narrower  and  commoner 

of  the  term  its  facte,  according  t ie  ols  i  ians, 

are  to  be  found  only  in  the  ss  I  Scriptures,  and  are 
strictly  historical;  according  to  mother  class,  oven  in  the 
narrower  sen  e  of  the  term,  the  fact-  of  the  moral  ■ 

honld  not  be  overlooked  :  this  latter  olaas,  hold- 
ing thai    the  ultimate  and  decisive  appi 
ti,  the  Scriptures,  yet   maintaining  that  the  roots  ol  the 
moral   consciousness   when    properly    scrutinised    will    be 
found  to  be  explanatory,  supplemental,  and  corroborative 

iose  of  the  Scriptures.     Now,  as  to  the  fa  ts,  so  I 
they  ate  historical  they  are  amenable  to  the  bar  of  oriticism, 
just  like  the  facts  of  any  other  history,  and  must  \  in  I 
their  trustworthiness  '".    precisely    the  same  kind  ol 
donee;  and    a  far  a-  thej  arc-  from  the  moral  on  i 

;  open  to  the  inspection  of  every  one    ", 

i  to  the  -aine  kind  of  analyses  .i><-\  ■ 

..I    mind.     A-  to  method-.  th< 
in  theology  a-  in  anj  ol 
,,nt  of  sible  methods  in  <\- 

OmS  one  i-  Of  C 

Ontifio,  and    thai  one,  with    BUefa    m- 

be  neoeaaary  to  tit  it  to  i;  • 
W  scientific  in  dealing  with  t he  i 

BO  thai    it   a   BOienOfl  of  a-li "on 

of  ethii  -.  be  poasiblt 

,  .on  mere  '■  i 
tde  and  sxaetni 
ontial  principle)-  nl       ■  Jog 

capable  ofexaol   Bl 
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The  chief  ground  for  denial  of  the  right  of  theology  to  be 
culled  a  science  is  found  in  its  liability  t<>  resort  to  theory 
when  facts  arc  wanting,  and  to  hypothesis  in  the  absence 
of  evidence,  its  danger  of  becoming  in  this  way  unscien- 
tific is  doubtless  greater  than  that  of  most  other  sciences. 
The  facts  of  revelation  on  which  the  science  of  theology 
rests  presuppose  and  imply  all  those  fundamental  facts  of 
being  which  it  is  the  office  of  ontology  (metaphysics)  to  in- 
terpret ;  and  of  these  facts  some  kind  of  explanation  or 
philosophy  is  to  every  enlightened  mind  a  necessity.  The 
theologian  must  have  his  explanation,  and  it  is  to  him  the 
se  of  his  greatest  danger  of  becoming  unscicnti He.  His 
metaphysic  is  perpetually  suggesting  to  him  its  method  of 
rounding  his  theology  into  the  completeness  of  a  system. 
To  what  is  strictly  scientific  in  his  theology  he  is  continu- 
ally tempted  to  add  what  is  purely  theoretic.  It  is  because 
theology  has  been  so  encumbered  by  what  is  purely  theo- 
retic— by  theories  of  the  Trinity,  theories  of  sin,  and 
theories  of  the  Divine  Providence,  of  the  atonement,  of 
regeneration,  etc. — that  its  right  to  be  entitled  a  science 
has  been  disputed.  But  to  any  one  who  looks  impartially 
at  the  materials  out  of  which  theology  builds,  and  at  the 
inductive  method  which  it  may  justly  adopt,  its  right  to 
be  culled  a  science  would  seem  to  be  as  clear  as  that  of  any 
other  species  of  knowledge. 

Theology  has  been  divided  into  two  kinds,  which  have 
been  designated  according  to  the  supposed  sources  of  their 
materials.  Thus,  we  have  Natural  Theology  {see  article 
by  Piiks.  Chahbourse)  and  revealed  theology.  By  the 
first  is  meant  that  knowledge  of  God,  his  existence,  attri- 
butes, and  government  of  the  world,  which  may  be  gathered 
from  nature — i.  r.  from  the  external  world  and  from  the 
mental  and  moral  constitution  of  man;  and  by  the  second 
is  meant  that  knowledge  of  God  and  man,  and  of  their 
mutual  relations,  which  may  be  gathered  from  the  Bible 
alone,  or  at  least  that  knowledge  alone  which  the  Bible 
sanctions.  But  it  may  be  doubted  if  the  line  of  separation 
between  the  two  is  so  clearly  marked  as  is  commonly  sup- 
posed. The  Bible  assumes  and  incorporates  into  itself  no 
small  portion  of  what  must  be  regarded  as  fundamental  in 
natural  theology,  and  few  if  any  of  the  sources  of  natural 
theology  have  failed  to  be  irradiated  by  the  light  of  reve- 
lation. It  is  now  wellnigh  impossible  to  distinguish  be- 
tween what  is  taught  by  nature  and  what  by  revelation. 

Revealed  theology  has  been  distributed  into  a  variety  of 
species,  each  of  which  has  received  its  designation  either 
from  its  special  aim  or  from  its  special  method  of  treatment. 
Thus,  to  particularize,  we  have  systematic  theology,  the 
aim  of  which  is  to  reduce  all  revealed  truths  to  a  scries 
of  statements  that  together  shall  constitute  an  organized 
whole ;  dogmatic,  which  aims  pre-eminently  to  state  what  is 
authoritatively  taught,  whether  by  the  Scriptures,  the  coun- 
cils, or  the  creeds  :  philosophical,  in  which  the  formal  state- 
ments of  truth  are  more  or  less  directly  determined  either 
by  the  postulates  or  by  the  conclusions  of  some  special 
system  of  philosophy;  metaphysical,  in  which  the  aim  is 
to  substantiate  the  teachings  of  the  Bible  by  an  appeal  to 
those  primitive  cognitions  and  primary  beliefs  which  the 
Bible  always  assumes;  speculative,  in  which  theory  predom- 
inates over  Scripture  and  all  other  authority;  rational, 
which  gives  to  human  reason  the  highest  authority  in  de- 
termining what  is  theological  truth;  biblical,  which,  in- 
different alike  to  philosophy  and  dogma,  and  making  sys- 
tem but  a  secondary  consideration,  aims  simply  to  state 
the  teachings  of  the  Bible  :  doctrinal,  which  contents  itself 
with  simply  formulating  its  statements  of  truth  with  a 
view  ti*  their  being  understood  and  accepted  :  and  practical, 
which,  on  the  other  hand,  seeks  so  to  shape  its  statements 
of  truth  as  to  secure  conformity  of  life  with  what  is  stated ; 
polemical,  which  is  quite  as  intent  on  overthrowing  the 
positions  of  other  systems  as  in  defending  its  own;  moral 
is  a  designation  which  has  now  among  Protestants  fallen 
into  general  disuse,  but  once  denoted  a  discussion  of  moral 
law  and  human  duty  as  laid  down  in  the  Ten  Command- 
ments and  the  Sermon  on  the  Mount,  and  covered  ground 
which  is  now  occupied  by  moral  philosophy  or  Christian 
ethics;  and  historical,  which  traces  doctrines  through 
the  controversies  amid  which  they  were  enunciated,  and 
under  the  influence  of  which  they  were  formulated.  The 
term  theology,  unaccompanied  by  an  epithet,  now  com- 
monly denotes  a  completed  series  of  the  classified  doc- 
trines of  Christianity.  Doctrines  are  formal  statements 
of  Christian  truth,  and  scientific  theology  consists  of  the 
whole  circle  of  doctrines  arranged  according  to  some  de- 
terminate plan. 

Theology  as  a  science  has  had  a  clearly-marked  history 
— a  history  covering  special  controversies  under  which 
specific  doctrines  took  form,  and  those  broader  and  less 
violent  discussions  in  which  all  doctrines,  under  the  influ- 
ence of  metaphysical  philosophies,  were  adjusted  into  the 
various  systems  which,  taken  together,  now  constitute  the 


science  as  a  whole.  This  history,  beginning  with  the  time 
immediately  succeeding  that  of  the  apostles,  naturally  di- 
vides itself  into  three  great  periods,  the  first  extending  to 
a.  d.  730,  the  second  from  730  to  1617,  and  the  third  from 
1517  to  our  own  time.* 

During  the  first  period,  theology  was  in  its  forming  state. 
No  complete  treatise  on  it  was  then  written.  The  nearest 
approach  to  one  was  by  Isidore  of  Seville,  who  died  636. 
He  wrote  what  he  styled  "Three  Books  of  Sentences" 
(  Tres  Libri  Sententiarum),  but  it  was,  as  its  title  indicated, 
a  mere  collection  of  extracts  from  the  Church  Fathers. 
The  period,  however,  was  not  unproductive  of  results.  It 
gave  to  the  Church  universal  that  admirable  digest  of 
Christian  faith  called  the  Apostles'  Creed.  Among  the 
churches  of  the  East  were  elaborated  the  great  doctrines 
of  the  Trinity  and  of  the  person  of  Christ,  which  were 
formulated  in  the  creeds  adopted  by  the  Council  of  Nice  in 
325,  of  Ephesus  in  431,  and  Chalcedon  in  451.  Within 
the  same  period  also — that  is.  during  the  first  quarter  of 
the  fifth  century — the  equally  important  doctrines  of  an- 
thropology (specifically  of  the  fall  of  Adam  and  its  effects 
on  the  human  race)  were  discussed,  chiefly  among  the 
churches  of  the  West  under  the  leadership  of  Augustine 
and  Pelagius.  Augustine  maintained  that  all  men  sinned 
in  Adam  ;  that  by  his  fall  all  were  physically  and  morally 
corrupted  (original  sin  (.and  incapacitated  to  will  or  do 
aught  but  evil;  that  all  there  is  of  good  in  anyone  is  by 
sovereign  grace  in  fulfilment  of  a  predestinating  purpose. 
Pelagius,  on  the  other  hand,  maintained  that  Adam  alone 
was  injured  by  the  tall  ;  that  every  one  of  his  descendants 
begins  life  with  a  nature  as  pure  as  his  was,  and  with  a 
will  as  free  to  choose  good  as  evil ;  that  grace  simply  as- 
sists natural  power,  and  is  bestowed  on  those  who  by  right 
use  of  natural  power  deserve  it.  Augustinism  was  adopted 
as  the  orthodox  doctrine  of  the  Church  by  the  Council  of 
Ephesus  in  431.  Semi-Pelagianism  denied  the  positions 
of  Augustine  and  softened  the  statements  of  Pelagius. 
Wiggcrs  in  his  history  of  the  threo  views  aptly  says: 
"  Augustinism  makes  man  to  be  morally  dead  ;  Pelagian- 
ism  makes  him  to  be  morally  well;  Semi-Pelagianism 
makes  him  to  be  morally  ill" 

The  second  period  (from  730  to  1517)  produced  three 
great  writers  on  theology — viz.  John  of  Damascus,  Peter 
the  Lombard,  and  Thomas  Aquinas.  John  (d.  754)  wrote 
what  he  styled  "  An  Accurate  Summary  of  the  Orthodox 
Faith  "  ('EkSoitis  aicpt^jj?  tjjs  bp&o86£ov  Tlier-retus,  or  Dt  Oriho- 
dosa  Fide).  He  is  the  only  writer  of  note  on  systematic 
theology  which  the  Greek  Church  has  ever  produced.  He 
drew  his  materials  from  the  earlier  Fathers,  and  chiefly 
from  the  three  great  Cappadocian  teachers,  Gregory  Nazi- 
anzen,  Gregory  of  Nyssa,  and  Basil  the  Great.  lie  was 
the  first  to  apply  the  formulas  of  Aristotle  to  theolog- 
ical investigation,  and  thus  to  introduce  the  dialectic  or 
scholastic  method.  His  views  of  the  moral  state  and  abil- 
ity of  man,  like  those  of  all  the  Greek  Fathers,  are  much 
less  rigid  than  those  of  Augustine.  His  work  is  chiefly  of 
value  to  one  who  would  understand  the  history  of  the  doc- 
trine of  the  person  of  Christ.  Peter  the  Lombard  (d. 
11G4)  compiled  from  the  Latin  Fathers,  chiefly  from  Au- 
gustine and  Gregory  the  Great,  what  he  styled  "Four 
Books  of  Sentences"  (Quatuor  Libri  Sententiarum).  His 
method  is  formal  and  dialectic,  but  he  shows  great  acute- 
ness  and  skill  in  his  aim  at  reconciling  the  opposing  views 
of  the  authors  whom  he  quotes — an  aim  the  opposite  of 
that  of  Abelard  (d.  1142),  who  had  sought  in  his  "  Yes  and 
No"  (*SVc  et  Non)  to  array  the  Fathers  against  one  an- 
other. The  work  of  Peter  became  the  great  authority  in 
the  Roman  Church,  the  ablest  theologians  for  a  long  time 
contenting  themselves  with  simply  commenting  on  it.  But 
the  greatest  of  mediaeval  theologians,  perhaps  one  of  the 
ablest  of  any  age,  was  Thomas  Aquinas  (d.  1274).  He 
wrote,  according  to  the  fashion  of  his  time,  elaborate  com- 
mentaries on  the  Sentences  of  the  Lombard,  to  which  he 
also  gave  the  alternative  title  of  "Sum  of  Theology" 
(Stun  in  a  Theologiee).  He  is  pre-eminently  scholastic  in 
method,  but  transparent  in  thought  and  exhaustive  in  treat- 
ment. The  Lombard  simply  recognized  the  rising  contro- 
versy between  the  Realists  and  the  Nominalists;  Aquinas 
was  a  pronounced  and  earnest  Realist.  He  was  also  more 
Augustinian  in  his  anthropology  than  Lombard,  and,  set- 
ting aside  the  mythical  theory  of  the  atonement,  which 
Lombard  had  accepted  from  the  Fathers,  and  which  made 
the  death  of  Christ  to  have  been  a  ransom  paid  to  Satan, 

*\Vith  a  broader  definition  of  theology  than  the  one  adopted 
in  this  article,  we  might  distribute  under/oor  periods,  making 
the  first  to  be  the  apostolic  period,  in  which  case  we  could  dwell, 
after  the  manner  of  Neander  (see  his  Ptantmg  awl  Training  of 
ilf  Christian  Church),  on  the  theological  diversities  of  method  in 
lie-  apostolic  teaching.  Modern  Germans  have  carried  this  no- 
tion of  an  apostolic  period  of  theology  to  the  extent  of  writing; 
treatises  on  the  theology  of  Jesus  as  distinguishable  from  that 
of  the  apostles. 
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ho  maintained,  and  established  for  all  time  since,  the  An- 
gelmio  theory,  that  the  ath  of  Christ  was  :i  Batisfaetion 
for  sin  to  the  justice  of  God.  The  mythical  theory  had 
prevailed  until  the  beginning  of  the  twelfth  oentury,  when 
Anselm,  archbishop  of  Canterbury  (d.  L109),  elaborated 
the  theory  which  now  bears  his  name,  and  the  final  & 
ance  of  which  made  as  distinctly,  though  less  violently,  an 
epoch  in  the  progress  of  theological  science  as  had  been 
made  more  than  seven  oentui  iea  before  in  the  adoption  of 
the  Angustinian  views  of  human  nature.  The  Summa  of 
Aquinas  is  one  of  the  highest  authorities  in  the  Roman 
Catholic  Church. 

The  third  great  period,  covering  the  last  "■■'>"  years,  has 
been  more  fruitful  of  treatises  on  scientific  theology,  and 
has  contributed  more  to  its  progress,  than  all  tin  Chri 
tian  centuries  preceding.  Until  the  sixteenth  centurj 
only  two  great  doctrines  or  groups  of  doctrines  —viz,  of 
God,  including  the  Trinity,  Christology,  etc.,  and  of  man, 
inoluding  sin,  free-will,  sovereign  grace,  etc.  had  been 
comprehensively  discussed.  The  Reformation  under  Lu- 
ther turned  on  controversies  over  the  doctrines  of  sote- 
riology,  or  of  the  divine  method  of  making  the  work  of 
Christ  available  for  men.  The  Roman  Church,  under 
guidance  of  mediaeval  theologians,  had  come  to  make  the 
process  of  salvation  to  be  a  mere  external  work  (an  opue 
operatum)  wrought  by  the  efficacy  of  the  sacraments.  Lu- 
ther maintained  that  it  could  be  wrought  only  through  a 
personal  faith  (a  fidee  juetijicane).  in  prosecution  of  the 
controversy  the  Reformers,  cutting  loose  from  scholastic 
theology,  entered  at  once  on  the  study  of  tin-  Bible  and 
of  Christian  truth  for  themselves.  The  first  Protestant 
treatise  on  scientific  theology,  the  "Common  Places'* 
i  Loci  ( 'ommunea)  of  Melanohthon,  had  its  origin  in  a 
course  of  lectures  on  the  Epistle  to  the  Romans,  the  chief 
object  of  which  was  to  collate  and  expound  such  passages 
of  the  Epistle  as  bore  directly  on  the  questions  in  dispute. 
Out  of  the  biblical  studies  of  the  Reformers,  German,  Swiss, 
and  French  alike,  grew  those  statements  of  soteriological 
doctrines  now  found  in  all  systems  of  Protestant  theology. 

From  the  middle  of  the  sixteenth  century  theology 
presents  itself  under  three  clearly-defined  types — the  Lu- 
theran, the  Reformed  (the  Calvinist),  and  the  Roman 
Catholic.  At  the  beginning  of  Protestantism  the  Lu- 
therans and  the  Calvinists  were  essentially  one  in  doc- 
trine. Roth  adopted  the  Angustinian  views  of  sin  and 
grace,  and  both  held  firmly  to  the  Nioene  and  Chalcedon 
creeds.  Luther  was  himself  pre-eminently  Angustinian, 
and  even  wrote  a  book  (De  Servo  Arbitrio)  to  prove  that 
the  will  of  man  is  enslaved.  And  Melanohthon,  when  he 
wrote  the  first  edition  of  his  Lnri,  as  well  as  the  Augsburg 
Confession  (ConfesHio  Aityufitaim)  and  the  apology  for  it 
(Apologia  Gonfeeeionie^  was  no  less  Augustinian.  Rut 
Luther  propounded  and  defended  a  doctrine  of  the  real 
presence  of  the  body  and  blood  in  the  Lord's  Supper  under 
the  title  of  consubstantiation  :  and  Melanohthon,  gradually 
swerving  from  the  Angustinian  views  of  sin  and  irresistible 
grace  (monergism),  maintained  the  existence  of  a  O0-opera- 
tive  power  of  the  human  will  in  regeneration  (synergism), 
and  favored  the  Reformed  view  of  the  Supper  rather  than 
the  Lutheran;  the  Reformed,  under  the  lead  of  Calvin, 
adhered  to  Augustine's  views  of  human  nature,  and  main 
taincd  that  in  the  Supper  the  Lord  is  present,  not  in  the 
bread  and  wine,  but  in  the  heart  of  the  oommunicanl 
through  partaking  of  the  consecrated  elements ;  the  differ 
ences  between  the  Lutheran  and  Reformed,  slight  at  first, 
rapidly  widened  into  complete  separation.  The  historical 
progress  of  dogmatic  theology  may  be  traced  under  the 
three  above-mentioned  types — the  Roman,  the  Lutheran, 
and  the  Reformed  or  Calvinist. 

The  Roman.— The  Roman  Catholic  Church,  in  which 
theological  studies  had  fallen  into  neglect,  was  roused  into 
immediate  activity  by  the  outbreak  of  the  Reformation, 
But  in  the  canons  of  the  Council  of  Trent  |  L54.5  93)  it  re 
affirmed  the  theology  of  its  mediaeval  writers,  particularly 
of  Aquinas,  and  authorized  the  preparation  of  the  Roman 
Catechism  [Oatechiemue  Romanue),  which  popularizes  and 

reiterates  the  decrees  of  tin nnoil.    U    great* .  snob 

as   Bellarmine  and   Petavius,  contented  themselve    with 

ROtlng  nil    the  defensive,    simply    1'e.i  tli  I  1 1)  i  11  g    tin       I 

the  church,  and  the  interpretations  which  prie  tl 

had  put  upon  them. 

The  Lutheran.— The  Loci  of  M<  lanohthon   I 
in  1521,   became  at    once  tho  great   Lutheran  authority, 
and  was  the  first  in  a  series  of  learned  and  able  troatisos. 
It  was  clear  in  thought,  admirable  in  style,  and  entirely 

free  from  every  tri both  '"  l-,,; 

and  method.     Sixty  editions   in  Latin  and  a  In 
(estimated  at  more  than  tw<  n\ 

man    were    published    during    i'^    author-    llfotl The 

later  edition-,  wore  so  ch  ■'  ,l"'  oarlioi  :>-  t-.  make 

it  almost  another  work     Theolo  jians  Iminedlatelj  ■» 


ing  Melanohthon  contented  themselves  with  writing  i 

"  m  -  on  ii,,    /  .„  j  ;  i, tii  during  the  200  wing 

his   death   id.   1661)  the  Lutheran  Church   abounded   in 
great  writers  on  theology,  many  of  whom  were  noted  foi 
their  learning  as  well  a-  for  their  extraordinary  grasp  and 
aouteness  of  intellect     "i  those  maj  be  no  atione  I,  I 
nits,  Gerhard,  Callixtus,  Caloviue,  Quenstedt,  and  others. 
"i  these  authors,  some  sided  in  their  anthropology  with 
Luther,  but  the  majority  with  Melanohthon,  while  a  n 
unanimously  they  went  with  Luther  in  hi-  views  of  the 
sacrament  of  the  Supper.     Bat  the  simnltaneons  ap] 
ance  of  Rationalism  and  Pietism  about  the  middle  of  tho 
eighteenth  oentury  interrupted   the  siuL'L-i-h  Bow  or  La- 
in theology^  fen  or  no  tn  my  special  vnluo 
for  a  half  century  or  more  From  that  date  having  made 
their  appearance.     The   Rationalists  were  to..  Intent  on 
of  destruction  to  construct  a  soieotiAc  theology  ; 

an  I  tie     Piel  I  it  _'  t  OllgioD   B      much  more  a  DD 

of  the  in  in   than  of  the  Intellect,  were  indifferent  to   I 
trinal  discussions.     The  only  itriotly  rationalist  treatise  on 

tematio  theology  worth]  of  note  was  that  ot  WegsobeJ 
der    i  fnetitutwm  «    Tht  ologi*    '  'krietianm   Dogmatic*  ||    the 
Pietists  produced  no  dogmatic  treatise;  '"it   Pietism  and 
Rationalism  hue.  one  or  the  other,  largelj  determined  tho 
methods  ami  conclusions  ot'  subsequent  treatises). 

The  Reformed  (Calviniet). — At  the  head  of  all  the  Re- 
formed theologians,  and,  in  the  estimation  of  somo, 
all  Protestant  as  well,  stands  John  Calvin.  He  was 
eleven  years  old  when  Melanohthon  published  the  Brat 
edition  of  his  Loci,  and  was  hut  twenty  -even  when  he 
published  the  first  edition  ol  bis  own  /nsfit  •  tlogw 

[Christiana  Religionie  fnetitutio).  Pew  11  an]  » i  it>  i  on 
theology  have  surpassed  him  in  transparenoj  of  thought, 
in  depth  or  breadth  oi  view,  in  strength  ol  grasp,  < 
logical  force  and  consistency.  ]  he  Reformed  tbeologj  has 
gained  wide  ourrenoy  among  different  nations.  It-  adbc 
rents  had  so  multiplied  ami  organised  themselves  into 
Churches  under  ( 'a I v in isl ic  creeds  among  different  nations 
as  to  admit,  with  varying  degree-  of  aceun  Lions) 

designations.  Thus  we  have  the  .^wise-French  or  Genevan 
Church,  founded  by  Calvin  (he  published  at  Geneva  the 
revised  edition  of  his  Catechism  (1541),  the  (  * 

eenette   Tigurinut   |  1549),  Coneeneiu   Genem  .  and 

the  revised   and   standard   edition  of  his   / 
the    Anglican,    which    through    Cranmer    and     Ridley    e\ 

pressed  itself  in  the  XXXIX.  Articles,  1551;  the  German 
Reformed  Church,  which  orystallised  around  tin'  Heidelberg 
Catechism,  1562 ;  the  Dutch  (Netherlands),  which  culmi- 
nated in  the  Synod  of  Dort,  1618,  and  afterward  signalised 
itself  by  the  origin  ot  the  federal  theory  or  covenant  syi 
tern,  1648;  the  Anglo-Scotch,  which  proclaimed  itself  in 
the  Westminster  Confession  and  Catechism,  1646-48;  and 
finally,  we  have  'he  American  type  of  theology,  whioh, 
having  begun  under  the  Westminster  Symbols  tin  I 
gregationallsts  adopting  them  1648,  and  the  Presbyterians 
1729, while  the  Dutch  brought  with  them  the  Heidelberg 
Catechism,  and  the  Episcopalians  the  XXXIX.  Am 
now  presents  itself  under  new  ami  e\  er  increasing  variations. 
The  Calvinist  theology,  unlike  the  Lutheran,  has  been 

subject    to    in;m\    t Iih    StionS,  and    ha-    subdivided    ItSOU 

into  a  varietj  of  schools.    Some  of  these  t tiflcatloni  have 

had  their  origin  in  reactions  against  extremes  ol   view  or 

of  method,  and  othei     «ulted  from  the  Inl 

special  schools  of  speculath  e  philosophy,  to  which  the  He- 
form  cd  theology  has  always  been  muol  isitive  than 
the  Lniheian.     Thus,  m-ar  the  middle  of  the  seventeenth 
oentury  the  Calvinist  writers  of  the  Netherlands  had 
oome  excessively  scholastic  and  formal.     In  opposJtim 
their  method,  Coocejus  (in   German    h'<»ti,  and   Bngllah 
■  ■  federal  method  or  the  system  of  ooi  »•- 
-  .I         i     ivenanl  of  works  between  God  ami  man.  an. I  ■ 
race  between  God  and  <  I  I  hod  which 
hi  el  on  the  historical  order  ot  the  Scrip 

man  al  1   trecht  and    Hei  loan  Wltsi 

Leydon  adopted  the  fcederal  theory,     i      i 

phy,  just  then  engaging  the  attention  of  Rurope,  h 

copted  by  tin    I  oc  I oral  isl  i,  who 

paoltj  of  the  an  aided  reason  of  man  to  kno    i 
i.  tho  Soholasti  i  led  it.  \  ■ 

Masti  i  hi  i  sfho  -t\  led  it  the  gangn  n< 

in    their   denunciations, 
\.  thei  land  i  wi  i   w  ith  oonti 

in.  fcederallsm,  and  Cai  tesl 
Krance  wore  equal  Ij  moi  ed  bj    > 
tlnottvel)  Cab  Inlstic  doctrint 
putatlon.     The  prof 
lions  of  the  then  cm  renl 

\m\  nil  In-    i    \mv  |  I  || 

but  propounded  In   ll 

i         h\  potheti*    ■  '■  It* 

\myraiit  at   .mum 
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the  doctrine  of  immediate  imputation — L  e.  the  notion  of  a 
direct  imputation  of  Adam's  guilt  to  his  innocent  descend- 
ant-;— ami  affirmed  the  doctrine  of  mediate  imputation — 
i.  e.  the  imputation  of  Adam's  guilt  to  hi?  descendants  as 
made  guilty  by  an  inherited  evil  nature  (a  doctrine  held  by 
Jonathan  Bdwards  and  certain  writers,  including  the  late 
Dr.  Robert  J.  Breckenridge,  of  the  Presbyterian  Church  of 
thi>  country).  The  wewa  of  both  Amyrant  and  PlaoaeaB 
were  opposed  by  Rivetua  in  France,  by  Francis  Turretin  at 
Geneva,  and  by  J.  H.  Heidegger  at  Zurich.  Against  them, 
Heideggor  was  appointed  by  the  Swiss  to  draw  up  a  new 
symbolical  book,  the  Consensus  ffelveticus,  which  was  much 
disoassed,  but  could  never  be  lifted  into  a  position  of  au- 
thority. Turretin,  a  sympathizing  friend  of  Heidegger,  in 
his  treatise  on  theology  (institutio  Theotogim  Elenctica,  a 
great  authority  among  a  class  who  in  this  country  and 
S  lotland  claim  to  be  pre-eminently  orthodox  and  Calvfn- 
istio)  adopted  the  covenant  theory  of  Coccejus  and  affirmed 
immediate  imputation  and  absolute  predestination.  Again, 
during  the  hist  half  of  the  eighteenth  century  the  philoso- 
phy of  Leibnitz  having  been  adopted  and  adjusted  to  theo- 
logical inquiries  by  Wolff,  some  of  the  Swiss  theologians 
followed  the  Wolffian  method.  Wolff  had  maintained,  an  1 
attempted  to  show  by  a  most  elaborate  treatise,  that  the 
truths  of  natural  theology  were  capable  of  demonstration, 
and  that  revealed  theology,  resting  on  natural,  could  thus 
be  made  to  stand  on  a  basis  of  science  and  certainty.  But 
Wolff  had  also  resolved  all  theological  truths,  whether  of 
revealed  or  of  natural  religion,  into  mere  abstract  princi- 
ples and  definitions  :  and  the  theologians  who  constructed 
their  systems  after  his  method,  while  making  a  great  show 
of  logic,  reduced  theology  to  a  mere  system  of  formal  and 
arid  propositions.  Notably  of  this  class  were  Daniel  Wyt- 
tenbach  and  J.  F.  Stapfer  of  Berne.  Schleiermacher,  under 
the  triple  influence  of  rationalism,  pantheism,  and  the  Mo- 
ravian teaching  of  his  youth,  gave  to  the  German  Reformed 
theology,  during  the  first  quarter  of  the  present  century,  a 
tendency  and  a  modification  which  still  continue.  He  medi- 
ate I.  however,  between  the  Lutheran  and  the  Reformed 
system,  thus  influencing  to  some  extent  the  methods  and 
results  of  both.  His  example  in  mediation  has  been  fol- 
lowed by  Nitzsch  in  his  System  of  Christian  Doctrine. 

Theologies  in  Antagonism  irith  the  Reformed. — Socinian- 
ism. — At  a  very  early  period  in  the  history  of  Protestant 
thiMlMgy  there  was  opposition  to  the  doctrine  of  the  Trinity. 
This  opposition  culminated  in  the  person  of  Servetus,  and 
he  was  put  to  death  by  burning.  The  opponents  of  trini- 
tarianism  gathered  in  Transylvania,  and  finally,  organized 
by  Faustns  Socinus  (d.  1604),  became  known  as  Soclnians. 
Socinus  wrote  a  brief  treatise  on  theology,  and  a  catechism 
which  comprehended  only  the  points  in  dispute  between 
him  and  the  trinitarians.  The  views  of  the  »Socinians  are 
found  in  the  Racovian  Catechism  and  in  the  Bibtiotheca 
Fratrnm  Polonorum. 

Arminiantsm. — In  reaction  against  the  rigid  high  Cal- 
vinism of  the  Netherlands,  Arminius  denied  the  doctrine 
of  absolute  predestination,  and  propounded  in  its  stead  the 
doctriue  of  a  predestination  founded  on  the  foreknowledge 
of  God,  Violent  controversies  ensued;  the  followers  and 
successors  of  Arminius  addressed  a  remonstrance  to  the 
state  authorities;  the  Synod  of  Dort  was  convened,  and  the 
Remonstrants  were  excluded  from  the  Reformed  Church. 
Episcopius  and  Limborch  elaborated  the  Arminian  theology 
into  a  self-consistent  system. 

Existing  State  of  Theology  among  the  Different  Divisions 
<>t  Christendom. — The  Greek  Church  has  produced  no  com- 
plete system  of  theology.      It  has  contented  itself  with  its 
early  Fathers,  who  discussed  only  christological  questions, 
and  with  John  of  Damascus,  who  compiled  his  treatise  from 
their  writings.     The  Roman  ('nth-die  Church, which  claims 
for  itself  unity  and   stability  of  doctrine,  has   had   its  full 
share  of  conflicting  theories.     To  say  nothing  of  mediaeval  : 
controversies,  of  the  bitter  doctrinal  disputes   between  the  \ 
Jansenists  and  their  opponents,  it  is  only  by  ecclesiastical 
power  that  the  dissidenceof  someof  its  living  writers  from  i 
the  authority  of  its  dogmas  can  be  kept  in  check.     There  I 
has  been  no  dearth  of  modern  theological  treatises  in  the  ' 
Roman  Church,  but  tin  tplete  and  ablest  of  them   , 

all    i-  that   of  Cardinal    I'orrone   (Prelectiones  Theologies), 
which  first  appeared  in!  <  f which  very  many  edi- 

tions have  since  been  publishe  i.  It  i-  specially  able  in  its 
presentation  of  the  Roman  theory  of  the  Church  and  the 
■  aente.  The  Anglican  Church  and  the  Protestant  Epis- 
copal Church  of  this  ooontry  have  taken  little  or  no  inter- 
est in  the  cultivation  of  systematic  or  scientific  theology. 
Neither  of  the  three  great  parties  composing  these  churches 
has  any  taste  for  this  kind  of  literature.  Stackhonse,  Tom- 
line,  an>l  Hey,  whatever  may  have  been  their  influence  in 
the  past,  are  laid  aside  now.  Pearson  on  Th>  Creed  and 
the  popular  expositionsof  the  XXXIX.  Articles  by  Bishop 
Burnet,  and  more  recently  by  Brown,  bishop  of  Exeter,  are 


not  in  any  proper  sense  scientific  treatises  on  theology.  The 
Lutheran  Church  has  made  but  little  progress  in  its  the- 
ology as  a  whole  since  the  period  of  its  great  writers  in 
the  sixteenth  and  seventeenth  centuries.  Its  later  writers 
have  either  contented  themselves  with  justifying  the  state- 
ments of  its  creeds  by  citations  from  the  older  authors,  or, 
like  Thomasius  and  Gess.  have  restricted  themselves  to  a 
re-elaboration  of  its  doctrines  of  the  Person  and  Work  of 
Christ.  The  Reformed  theologians  have  in  our  day  been 
actively  engaged  in  a  resarvey  of  the  whole  domain  of 
systematic  theology.  Among  the  Germans  may  be  men- 
tioned, of  the  orthodox  wing.  Ebrard,  Langc,  and  Heppe, 
and  of  the  rationalist.  Schweizer  and  Schenkel.  Calvinist 
treatises  on  systematic  theology  in  the  English  language 
still  continue  to  abound.  Among  the  Calvinist  denomina- 
tions of  this  country  the  study  of  systematic  theology  is 
pursued  with  unabated  zeal.  The  Methodists,  both  of  Eng- 
land and  this  country,  who  have  inherited  the  theology  of 
the  Arminians,  have  produced  no  theologian  since  Watson. 
The  Unitarians,  who  have  inherited  the  faith  of  the  Sooin- 
ians,  have  produced  no  systematic  theology  at  any  time. 

Relation  of  Theology  to  Metaphysical  and  Physical  Sci- 
ence.— The  rise  and  progress  of  systems  of  theology  have 
always  been  coincident  with  the  rise  and  progress  of  sys- 
tems of  philosophy.  Mediaeval  theology  is  intelligible 
only  by  understanding  the  realistic  or  nominalistic  philos- 
ophies of  its  authors;  and  the  modern  systems  of  Protest- 
ant theology  can  be  fully  understood  only  by  understand- 
ing the  systems  of  philosophy  which  underlie  them.  And 
it  is  remarkable  that  while  the  great  theological  writers 
anterior  to  the  sixteenth  century,  who  are  appealed  to  as 
common  authorities  by  Roman  and  Protestant  writers 
alike,  were  philosophical  realists,  the  chief  theological  sys- 
tems of  the  Protestant  Churches  rest  either  upon  avowed 
and  unadulterated  nominalism  or  upon  nominalism  in  the 
disguised  form  of  conccptualism.  But  with  the  traditional 
influence  of  metaphysical  systems  the  natural  sciences 
have  in  our  day  been  rapidly  coming  into  collision.  It  is 
the  office  of  these  sciences  to  ascertain  what  is  really 
knowable  of  the  processes  of  nature,  and  to  reduce  this 
knowledge  to  exact  forms  of  statement.  In  fulfilment  of 
this  office,  these  sciences,  in  their  manifold  departments, 
are  not  only  rendering  an  invaluable  service  to  the  science 
of  mind,  by  bringing  metaphysicians  to  observe  its  actual 
phenomena  rather  than  to  build  on  definitions  of  its  pro- 
cesses, but  are  doing  a  work  of  equal  value  to  theology,  by 
requiring  theologians  to  deal  with  law,  government,  -in, 
righteousness,  character,  and  other  fundamental  truths, 
not  as  mere  names  or  conceptions,  but  as  the  most  real  of 
realities.  The  theology  of  the  future,  which  is  to  stand 
the  test  of  criticism  and  control  the  consciences  of  men, 
must,  like  the  teachings  of  the  New  Testament,  rest  on  a 
basis  of  reality,  and  find  in  the  consciousness  of  mankind 
an  unequivocal  testimony  to  its  truth. 

Literature. —  Petavius,  Optts  rfc  Theologicis  Dogmatibus  ; 
Bellarminc,  Disputationes  de  ControversHs  Fideij  Mb'hler, 
Symbolism  ;  Kb'llner,  Symbolik  a  Her  chnstlichen  Confes- 
n'onen  ;  Gass,  Geschichte  der  protestantischen  Dogmatikf 
Polenz.  Oeschichte  des  Galvinismusj  Heppe,  Dogmatik  de§ 
deutschen  Protestantismus :  Hase,  ffutterus  lledivivus ; 
Sohweiser,  Die  Glaubenslehre  tier  eemige/isehen  Refortn- 
Kirehe.  The  church  histories  of  Xcander.  Gieseler,  Hase, 
and  Guericke :  Neander,  t  %ristliche  Dogmt  ngeschichte 
("  History  of  Christian  Dogmas,"  translated  by  J.  E.  Ry- 
land);  Hagenbach,  History  of  Doctrines  (the  translation 
revised  and  enlarged  by  H.  B.  Smith);  Winer,  Compara- 
tive Darstellung  des  Lehrbegriffs  der  cerschiedenen  christ- 
licht  >i  IBrehenparteien  .-  Schneckenburger,  Vergleicht  nde 
Darstellung  des  Lutherischen  und  veformirten  Lehrbegriffs, 
The  Dogmatik  of  Bretsehneider,  Ebrard,  and  Lange. 
Knapp,  Christian  Theology,  a  translation  by  L.  Woods. 

E.  G.  Robinson. 

Theopaschites,  the  Greek  name  for  Patripassiaxs 

(which  see). 

Theophras'tus,  b.  at  Eresua,  in  the  island  of  Lesbos, 
about  372  it.  a  ;  studied  philosophy  in  Athens,  first  under 
Plftto,  then  under  Aristotle,  ffhose  favorite  he  became,  anil 
whom  he  succeeded  in  the  Lyceum.  He  is  said  to  bat  S  had 
2000  disciples,  and  died,  highly  respected,  at  Athens  about 
287  B.  e.  According  to  the  list  of  his  works  in  Diogenes 
Laertius.  he  was  a  prolific  writer,  but  besides  fragments  and 
smaller  treatises,  among  which  is  a  considerable  portion 
of  an  essay  on  metaphysics,  there  are  now  extant  only 
two  treatises  on  botany  and  his  Ethical  Characters,  edited 
by  Schneider  ( 1818-21,  J  vols.).  The  ethical  character-.  30 
sketches  of  general  human  vices  under  individual  forms, 
have  been  frequently  edited  separately,  and  translated  into 
most  modern  languages — into  French  by  La  Bruyere(1688  \, 
into  English  by  Francis  Howell  (1824),  into  German  by 
Schnitzer  (1S59). 
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Theoph'ylact,  eurnamed  Siiiocatta,  I>.  at  Lobri,  of 

Egyptian  descent,  nine  to  I  'onutantinople  in  610  \.  D.,  held 
various  offices  during  the  reign  of  Heraclius,  and  d.  there 

about  629.    From  his  Hittoria   Mauricii  Tiberiilmi 

Libri  VIII.  (first  edited  with  a  Latin  translation  in  1604, 
lastly  by  lSekker  in  1834),  it  is  evident  thai  he  wrote  this 

work,  or  at  least  commenced  il,  during  the  reign  of  l'l a-. 

lie  also   wrote  sj  letters,  morale),  nutict   ■'  amatorim,  ami 
Queetionea  Phi/nice,  edited  '••■■  Bois  onade  I  Paris,  1835). 

Theophylact,  b.  at  Euboaa,  seems  to  have  eo early 

to  Constantinople,  where  he  obtained  great  reputation  for 
learning,  and  was  appointed  teacher  to  Constantinus  Por- 
phyrogenitus.  In  1078  lie  was  made  arohbishop  of  Bui 
garia,  and  took  up  his  residence  :ii  Achrida,  where  lie  d.  in 
1107,  His  ecclesiastical  duties  he  discharged  with 
zeal,  but  he  suffered  much  from  the  rudeness  and  barbarity 
of  the  people.  He  was  also  a  prolific  author,  and  wrote, 
besides  a  number  of  letters  and  an  essay  on  royal  educa- 
tion, commentaries  on  the  New  Testament,  which  are  still 
consulted  with  advantage.  His  collected  works  were  pub- 
lished  in  a  splendid  edition  by  Maria  de  Rubeis  (  I  vole. 
fol.,  Venet.,  1754-63). 

Theos'ophists  [Gr.  0ed<7u(/>«,  "wise  in  respect  to 
God"],  a  name  vaguely  applied  to  those  religion-  touchers 
and  writers  who  profess  by  meditation  and  superhuman 
illumination  to  have  arrived  at  unusual  knowledge  of  di- 
vine tilings. 

The  Plains,  p. -v.,  Fauquier  co.,  Va. 

Thc'ra,  or  Santorin,  an  island  of  Greece,  ono  of  the 
Ovelades,  is  geologically  very  interesting  on  account  of  the 
volcanic  phenomena  which  its  history  records.  The  whole 
island  is  really  only  but  one  side  of  an  immense  crater, 
whose  other  side  has  fallen  down,  and  from  whose  middle 
several  small  islands  have  been  raised  at  different  periods, 
the  last  in  1710.  The  soil  is  dry  but  fertile;  wine  and  cot 
ton  arc  produced  in  large  quantities  and  of  superior  qual- 
ity. Tho  inhabitants,  who  number  about  21,000,  carry  on 
extensive  tisheries  and  a  large  shipping  business. 

Tlierain'enes,  an  Athenian  politician  whose  name 
figures  in  all  political  transactions  (luring  the  last  years  of 
the  Peloponnesian  war,  now  on  the  side  of  the  demagogues, 
now  on  the  side  of  the  oligarchs,  always  in  the  character 
of  a  traitor.  After  the  battle  of  Arginiisic  (406  B.  c),  in 
which  he  held  a  subordinate  command  in  the  right  wing 
of  the  Athenian  fleet,  he  was  ordered  to  return  to  the  scene 
of  action  and  save  as  many  as  possible  of  the  disabled  gal- 
leys and  their  crews.  A  heavy  storm  set  in,  which  made 
the  execution  of  the  order  impracticable,  and  a  great  num- 
ber of  Athenian  citizens  were  drowned.  In  order  to  escape 
the  odium  of  this  incident,  Thcramenes  speedily  repaired 
to  Athens  and  accused  the  commanders-in-chief  of  ha\  ing 
taken  no  measures  in  the  case.  In  404  il.  c.  he  was  sent 
first  to  Lysander,  who  besieged  Athens,  and  afterward  to 
Sparta,  to  negotiate  a  peace,  but  he  postponed  the  final 
conclusion  of  a  treaty  until  the  Athenians  were  reduced  to 
such  a  degree  that  they  were  compelled  to  accept  any  con- 
ditions whatever.  After  tho  peace  he  was  elected  one  of 
the  thirty  tyrants,  but  as  he  opposed  the  \  iolenl  measures 
of  that  body,  he  became  suspected  by  Critias,  was  accused 
by  him  as  an  enemy  of  tho  state,  and  finally  forced  to  drink 
poison.  He  was  a  man  of  eloquence,  and,  according  to 
Diodorus,  a  disciple  id"  Socrates. 

Therapeu'tnc    [Gr.  eepairevrai.  "worshippers,"  "sei 
rants,"  or  "healers"],  a  sect  of  Jewish  contemplative  as 
cedes,  kindred  to,  though  distinct  from,  the  Essenes.   Their 
chief  seat  was  on  Lake  Mareotis  in  Egypt.    They  were  not 
strictly  celibate,  hut  rejected  wine  ami  animal  food.    It  has, 

however,  been  denied  that  they  were  Jews  at  all,  ami. s a 

oritics  question  their  existence  at  any  time. 

Thcrc'sa,  p. -v.  and  tp.,  Jefferson  co.,  N.  Y„  bo     iprl 
vale  bank,     1'.  of  ».  798;  of  tp.  2364. 

Theresa,  p. -v.  and  tp.,  Hodge  co.,  Wis.     p.  2248. 

Theresa,  or  Teresa  (Saint),  h.  at  Avila.  Spain.  Mar. 
28,  1515,  her  full  name  being  TERESA  SANCHEE  Dl    CKPKDA  j 

entered  (Nov.  2,  1536]  the  Carmeliti    i astery  at  Avila, 

and  in  1562  foundod  a  reformed  branofa  of  Carmelite  nuns. 
She  made  a  prolonged  study  of  theology,  md  t 
mystical  ami  asoetic  treatises,  whiol 

the  Spanish  olaSSlCS,  and    obtained    her  D   greal  reputation. 
D.  at    llba  Oct.  4,  1582.      Wrote  /'  i    S 

Pi'aVi  (1562),  an  autobiography  giving  an  account  of  her 
interior  conflicts  and  vision!  I         domino  •/•  (a  Pev/i 
i  1563) ;  1:1  tiibro  rfi  lot  Fit  i 

.;  las  Uoradat  (1577), am;     ■  ■   !    oripti if  tin-  heavenly 

life  :  and  Santos  Conccptos  rfi 

Thercsiopei,  or  Maria-Theresiopel.    Se< 

BAD!  v. 

Theriaca.    See  Moi 


Thermal  Springs.    See  Appendix. 

Thermidor'  i"lmt  month  "},  the  eleventh  month  of 
the  French  republican  calendar,  began  on  the  19th  of  July 
and  ended  with  the  18th  of  August. 

Tlier'iiiii-Chemistry.     See  Appendix. 

Thermodynam'ics,    n  rtbermodyns 

as  tin-  term  implies,  relates  to  the  principles  of  dynamics 
applied  to  the  pfc  ol  heat     It  i-  therefore  to  be 

'"I  id  ''.  in   addition   to  tin    elementary  principles 
whioh  have  been  enumerate  i  in  thi   article  li'mmn  for 
the  ordinary  forms  of  dynamical  problems,  tie 
thermodynamics  will  embrace  apodal  thi  .  -  de 

pending bservati and  o  nceii me  ition  with 

I '■  and  also  -] i.il  forms  of  mathematical  investigation 

by  which  the  applioationi  ol  these  law-  may  bi 

H    linn  the  scope  of  uoilli,  in.ni,  .,1  anal]  -i-. 

The  first  assumption  that  i-  made  the  truth  of  which  is 
derived  from  experience)  i-.  that  the  state  ol  .i  body  in  re- 
gard to  heat  may  In-  exprc I  by  the  relation 

(I) 

/:.  representing  the  exb  ire  upon  a  unit  of  tho 

surfo f  the  bodj  :  v,  the  volui if  unit  of  weight;  and 

i,  the  temperature,     'lie 

termi l  bj  measurement  or  observation,  and  it  i-  known 

by  experience  that  a  change  in  either  of  them,  the  other 
two  remaining  the  same,  will  alter  the  oondition  of  the  body 
in  regard  to  heat.     When  -m  h  a  relation  i-  given,  one  "1 

tin-  quantities  may  I xpressed  in  term-  of  the  other  two; 

thus,  we  1 1 1 : i \    have  tin     ami    rel  ed  bj   the 

equation 

I  f(p,v). 
Then  for  any  change  in  '.  changes  will  take  place  in  /■  and 
e,  which  oan  usually  be  determined  bj  the  methods  of  the 
calculus.  In  general,  when  a  change  in  one  quantity  In- 
volves simultaneous  ohangei  in  two  othei  ,  whatevet  those 
changes  may  be,  we  may  suppose  thi  i  rep 

resented  by  «.  ..-,  and  y,  and  relate  1  in  such  ii  way  that 

'<=»,  y); 


then  il  ii  =    .     dx  4  it  u. 

■'.'/     J 


dx 


<•») 


The  quantities  »,  a ,  and  y  may  be  quantities  of  b<  it,  ten 
peratures,  pressures,  or  volumes;  and   when  thi 
expressed  by  t h .■  above  equation  (3J  are  known,  this  i 
ti'>n  becomes  a  specific  expression  rrom  which  the  difier- 
ential  equation  may  In-  derii  ed,     Foi  in  itanoe,  for  the  per 
manent  gases  it  is  known  from  observation,  without  n 
to  any  theory  of  heat,  thai  the  above  relation  is 

/*.<■     i;.r..  (5) 

p  being  the  pressure  upon  :i  unil  of  .  the  volume 

of  unii  of  weight :  T,  tin'  absolute  temperature  of  the  _ 
and  It  :i  constant   for  each  particular  gas.     These  throe 

quantities  />.  r,  f,  ami  yimtttlff*1  I  "/'  !■■  -it,  are  the  ■(  unit  it  n- 

which  an-  chiefly  to  in-  considered  in  the  study  ».t  thi 
i!_\  oamios. 

The  special  theorems  oo  which  this  leienoe  is  founded 
arc  the  eguivalt  !>•■<■  of  A-  at  mi'/  work  ami  tin*  -  a 
transformation*,  sometimes  called  the  (irtt  ■•■•'■<  -•  ■  •■  id  Intra 
of  thermodynamics.     Tho  first   law   of  thermodynamics 
may  In-  expressed  bj  tho  aquation 

E  ./  Q      d  w       d  i:      ol  L,  (6) 

in  whioh  E  repn  t  of  ■  unit  of 

heal  (see   Hi  it);  rf  Q,  an  indefinitely  small  \..ri:iti  i 
heat;  cfW,  the  variation  of  the  living  force  doe  t"  a  ohange 
in  the  vibratory  heat  motions  of  th< 
(.  i.    i  in-  corresponding  variation  "i  work  of  the  ettracth  s 
ol  tii    part    Ii       and  rf  L,  the  rariation  of  the  work 
..t  tin-  external  pressure.     It  in  the  expression   M  7  Q  ™ 

</  W  n  ...  it  be 

I. 


This  ox  press  ion  may  i"1  simplified  by  including  the  I 
./  W  ami  -/  K  in  one  term  ol  I  ,  which  will  then 

,  i Deluding  'Ik-  u -.tk  due  I ■■ 
i>i  oscillation!  or  work  of  the  ii  fins  I  ■ 
and  tin-  variation  of  the  work  of  the  "    '■ 
i/  I.  will  then  represent  the  variation 
of  tile  imih .  ami  the  expression  maj  b 

rfQ       \>\ 

i  intitj  i    «iil  represent  tl 
in  tin  in.ii\ .  or  tii  >uoas- 

l 
interior  work  is  the  qu 
■ 
Binos  ii  ehangi    in  I 
panted  i>_\  *  •  b 
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two  of  these  variables  detei  mine  such  a  change,  U  may  be 
regarded  as  a  function  of  any  two— y  and  u,  for  instance — 
an  l  we  shall  ha\  e 

U  =  F(/).  >').  (9) 

Between  two  states  the  change  of  interior  work  will  be 
F  ( /<•■  r... )  -  -  F(pi  n);    and  the  change    will   become    zero 
whenever  the  initial  and  final  values  of  /)  and  v  are  equal, 
whatever  may  be  their  intermediate  values. 
If  the  expression  U  =  F(p,  i>) 

be  differentiated,  we  have  rfU=  7—  dp  +  —  dv,    (10) 
dp  dv 

d  u  ■.    i-        .  ''  u  K    n 
or,  representing     7—  by  A,  and  —  by  L, 
dp  dv 

dV  =  Xdp  +  Zdv.  (11) 

This   formula  gives  the  variation  of    interior  work  when 

the  pressure  p  and  volume  r  of  unit  of  weight  of  the  body 

increase  by  dp  and  d  r;  and  since  the  second  member  of 

tho  expression  is  an  exact  differential,  the  law  of  change 

being  invariable,  we  have — 

dv       dp  K      ' 

The  exterior  work  represented  by  d  L  depends  not  only  on 
the  initial  and  final  values  of  the  variables  which  deter- 
mine the  condition  of  the  body — the  pressure  and  volume, 
for  instance — but  upon  their  intermediate  values.  The 
difference  between  interior  and  exterior  work,  in  this  re- 
spect, is  that  the  mode  of  change  of  interior  work  for  any 
body  cannot  be  varied  or  altered  by  any  external  agency, 
since  it  is  governed  by  the  physical  laws  of  the  constitu- 
tion of  the  body ;  but  the  exterior  work  depends  on  the 
external  pressure,  which  holds  in  equilibrium  the  clastic 
force  of  the  body,  and  which  may  be  varied  at  will ;  and 
in  determining  the  exterior  work  it  is  necessary  to  assume 
the  law  of  change  of  the  external  pressure  with  the  change 
of  volume. 

It  is  also  generally  assumed  that  the  external  pressure 
shall  be  regarded  always  as  equal  to  the  elastic  force  of  tho 
body,  or,  according  to  the  dynamical  principles  of  equilib- 
rium, an  infinitely  small  difference  only  being  supposed 
necessary  to  accompany  the  phenomena  of  external  mo- 
tion. This  being  established,  an  expression  for  the  value 
of  the  external  work  may  be  found,  p  being  the  pressure 
upon  a  unit  of  surface,  normal  and  equal  at  all  points,  the 
external  work  for  an  elementary  change  of  volume  will  be 
p  d  v,  and  we  shall  have — 

dh=pdv,  (13) 

and  dQ  =  A(dV  +  dL)=  A(Xdp  +  Zdv+pdv)  = 

A(Xdp  +  Yd v),  putting  Y  =  Z  +p. 

The  total  quantity  of  heat  involved  in  a  change  of  the 
condition  of  the  body  between  the  limits  in  which  the 
pressure  and  volume  are  pz  v%  and  p\  n,  will  be  found  by 
integrating  the  expression 

dQ  =  A(dU  +  dL), 
or  (14)  fd  Q  =  A/  (d  U  +  d  L), 

or  (15)     Q=h(p2Vi)-'F(pi  n)  + 

This  expression  is  integrable  only  when  the  relation  be- 
tween p  and  v  is  known.  It  expresses  the  law  that  the 
variation  of  interior  work  depends  only  on  the  initial  and 
final  states,  but  that  the  variation  of  exterior  work  depends 
on  the  law  by  which  the  pressure  changes  with  the  volume 
through  the  intermediate  states  of  the  body.  The  mode 
of  variation  of  the  external  pressure  with  the  volume  may 
be  indefinitely  modified,  and  it  is  only  by  making  certain 
assumptions  in  regard  to  it  that  hypothetical  problems  can 
be  presented.  Tho  law  of  variation  of  pressure  with  va- 
riations of  volume  may  be  represented  graphically,  as  fol- 
lows (Fig.  1):  LetO  X  F 
and  0  Y  represent  co-or- 
dinate axes  at  right  an- 
gles, and  let  the  abscis- 
sas 0  i'i  0  r2  represent  the 
successive  volumes,  the 
corresponding  ordinatcs 
representing  the  pres- 
sures. A  line  drawn 
through  the  extremities 
Of  the  ordinates  will 
represent  the  law  of 
change  of  pressure. 
Such  lines  are  common- 
ly oalled  "curves  of  expansion  "  or  "compression."  Those 
which  are  of  the  greatest  interest  in  the  dynamic  theory 
of  heat,  and  also  in  technical  applications,  are  the  curves 
or  lines  of  constant  pressure,  of  constant  volume,  the  adia- 
batic  curve,  the  isothermal  curve,  and  the  isodynamic  curve. 


flpd.y. 


If  the  pressure  remain  constant,  the  value  of  tho  integral 

I      p  dv  will    become  r>  f       dv  =  p  (1*2  —  v\),  and  the 
J   vj  <J   v\ 

line  of  pressures  will  be  a  straight  line  A  B  parallel  to  the 

axis  of  X.     If  the  volume  of  the  body  remain  constant, 

the  variation  of  pressure  must  be  represented  by  a  straight 

line  parallel  to  the  axis  of  Y.     The  value  of  the  integral 

/p  d  v  will  evidently  in  that  case  bo  0,  and  the  ex- 
v\ 

terior  work  will  be  zero;  and  equation  (14)  shows  that  the 
heat  supplied  to  or  abstracted  from  the  body  is  manifested 
only  in  a  change  of  interior  work. 

The  adiabatic  curve  is  the  curve  of  pressures  A  A,  on  the 
supposition  that  no  heat  is  supplied  to  or  abstracted  from 
the  body  during  change  of  volume.  In  this  case  in  equa- 
tion   (14)  d  Q  =  0  and  p  dv=  —  d  \J,  and  in  equation  (15) 


f" 


pdv=~F.  (p2  v2)  —  F.  (pi  vi). 


This  shows  that  the  total  change  of  interior  work  is  equal 
to  the  exterior  work.  The  expression  applies  to  compres- 
sion as  well  as  to  expansion. 

The  equation  of  the  adiabatic  curve  will  be  expressed  by 
a  relation  between  p  and  v,  under  the  assumption  that  no 
heat  is  supplied  to  or  abstracted  from  the  body  during 
change  of  volume.  Eliminating  d  13  from  equations  (11) 
and  ( 14),  making  d  Q  =  0,  we  have 

Xdp  =  —  (Z+p)dv.  (16) 

The  integration  of  this  equation  will  give  the  equation 
of  the  adiabatic  curve  in  any  case  where  the  values  of 

X  =  r—  and  of  Z  =  —  are  known,  in  functions  of  p  and  v. 
dp  d  v 

In  the  case  of  the  isodynamic  curve  the  interior  work  re- 
mains constant.  In  this  case  dU  =  0,  and  the  equation 
dV  =  Xdp-\-  Zdrwill  give  0  =  Xdp  +  Zrf».  We  also  have 
from  equation  (14)  dQ  =  Apdv,  which  shows  that  in  the 
expansion  of  a  body  by  the  isodynamic  law  all  the  heat 
supplied  to  the  body  is  converted  into  exterior  work;  and 
in  compression  for  the  exterior  work  applied  to  the  body 
there  must  be  an  equivalent  quantity  of  heat  abstracted. 
Suppose  the  unit  of  weight  of  a  body  having  the  volume 
0  i'i,  and  subjected  to  the  external  pressure />i,  which  cor- 


responds to  the  initial  state  represented  in  Fig.  2  by  a,  to 
expand  in  such  a  manner  that  the  curve  T  represents  the 
curve  of  pressures  with  increasing  volumes;  when  the 
pressure  has  been  reduced  tojpa,  and  the  volume  increased 
to  Pa,  let  the  body  expand  according  to  another  curve  A] 
until  the  pressure  is  reduced  to  p$t  and  the  volume  increased 
to  ?'a.  Then  let  the  volume  be  reduced  by  increasing  the 
pressure  until  it  just  overcomes  the  elastic  force  at  the  pres- 
sure f>3,  and  suppose  the  pressures  during  the  reduction  of 
volume  to  follow  the  curve  Ti,  which  is  of  the  same  kind 
as  the  curve  T.  When  the  volume  has  been  reduced  to  r4, 
and  the  pressure  increased  to  pi,  let  the  volume  be  still  fur- 
ther reduced  to  the  original  volume  n,  and  the  pressure  in- 
creased to  pi,  the  pressure  following  the  law  of  the  curve 
Ai.  The  shaded  area  in  the  diagram  is  embraced  by  two 
couples  of  curves  of  the  same  kind,  and  the  diagram  repre- 
sents what  is  called  a  simple  cycle  of  operations  or  transfor- 
mations. If  at  each  instant  the  external  pressure  is  equal 
to  the  elastic  force  of  the  body,  such  a  cycle  is  also  a  re- 
versible cycle,  because  the  contour  of  the  area  may  be  trav- 
ersed in  the  opposite  direction. 

In  this  cycle  the  external  work  performed  by  the  body, 
which  may  be  called  positive,  is  represented  by  the  two 
areas  n  a  b  v?  and  b  c  i>s  r2.  The  work  performed  by  the 
external  pressure  on  the  body,  or  negatively,  is  represented 
by  the  areas  1-3  c  d  a  and  d  r*  r\  a,  and  it  is  evident  from 
the  figure  that  the  difference  between  the  positive  and  neg- 
ative work  is  represented  by  the  shaded  area.  The  body 
has  performed  more  work  during  expansion  than  has  been 
expended  to  bring  it  back  to  its  original  state. 

For  greater  definiteness,  suppose  the  curves  T  and  Ti  to 
be  isothermal  curves,  and  the  curves  A  and  Ai  to  be  adia- 
batic curves.  The  curve  T  is  then  that  which  gives  the 
pressure  when  the  body  expands  at  constant  temperature. 
In  expanding  from  a  to  b  at  constant  temperature,  it  will  be 
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necessary  that  a  certain  quantity  of  heat  shall  he  eommuni- 
eated  to  the  body  at  each  instant;  otherwise,  the  tempera- 
ture could  not  remain  constant.  Let  Q,  represent  the  total 
quantity  of  heat  imparted  to  the  body  .luring  the  expan- 
sion from  a  to  I,.    The  expansion  from  b  to  •  i-   act i- 

plished,  by  hypothesis,  without  the  addition  or  abstraction 
of  heat,  the  curve  b  c  being  an  adiabatic  eun  e.  Qi  is  then 
the  total  quantity  of  heat  added  to  the  body  during  the  ex- 
pansion from  n  to  r3.  During  the  compression  from  c  to  d 
heat  must  he  abstracted,  because  experience  shows  thai  to 
prevent  a  rise  of  temperature  during  compression  heal  musl 
be  abstracted.  Let  the  total  quantity  of  heat  withdrawn 
from  the  body  be  represented  by  Cfa.  During  compression 
from  d  to  a  by  the  adiabatic  curve  no  heat  is  transmitted, 
and  the  temperature  and  pressure  rise  to  the  valor.  ,..,,,, 
sponding  to  the  initial  state  o. 

During  this  cycle  the  interior  work  has  ehangcd.it  being 
different  in  the  four  states  «,  6,  c,  and  tl :  but  since  ilii" 
interior  work  does  not  depend  on  the  mode  of  variation  of 
external  pressure,  its  positive  and  negative  values  are  equal 
when  the  body  returns  to  the  same  initial  state.  The  ex- 
pression d  Q  =  A  (d  C  +  d  L),  integrated  for  the  whole  cycle, 

will  give  Q  =  AF,  F  being,  the  sum  of  the  positive   I 

negative  integrals  of  the  exterior  work  represented  by  the 
shaded  area  in  the  diagram.  But  we  have  the  positive  val- 
ues of  Qi,  corresponding  to  the  positive  work,  and  the  neg- 
ativc  values  Q?.  corresponding  to  the  negative  values  of  the 
exterior  work;  and  hence  Q  =  Qi  —  Qj  =  A  B' ;  which  shows 
that  the  exterior  work  is  the  dynamic  equivalent  of  the  dif- 
ference between  the  heat  supplied  to  and  abstracted  from 
the  body  during  the  cycle.  If  the  cycle  represented  in  the 
above  diagram  were  traversed  in  the  opposite  direction,  the 
same  reasoning  and  formulas  would  apply,  but  the  result 
would  show  an  excess  of  negative  work,  or  work  of  com- 
pression. 

Any  closed  curve,  such  as  that  represented  below  (Fig. 
3),  may  represent  a  reversible  cycle  ;  it  is  only  necessary 

Fig.  3. 


v, 
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that  this  curve  shall  represent  the  law  of  pressures  and 
volumes,  and  that  the  external  pressure  shall  at  each  in- 
stant be  equal  to  the  elastic  force.  The  perimeter  of  such  a 
curve  may  be  considered  as  a  polygon  of  an  infinite  num- 
ber of  sides,  these  infinitely  small  sides  being  isothermal 
curves  and  adiabatic  curves  successively.  For  such  a  com- 
posite reversible  cycle  the  same  law  may  be  proved  true  as 
fur  the  simple  cycle — viz.  Qi  —  Q2  =  A  F. 

The  simple  cycle  as  above  described,  in  which  the  influ- 
ence of  the  interior  molecular  work  is  eliminated,  was  first 
introduced  into  science  by  Sadi  Carnot.  The  application 
of  this  method  to  determine  the  total  exterior  work  of  a 
cycle  represented  by  the  expression  /j>  >/  r,  was  first  made 
by  Claperyon  in  his  commentaries  on  the  work  of  Carnot. 

The  following  illustrations  and  demonstrations  of  Ran- 
kine  are  useful  to  fix  the  ideas  in  regard  to  the  actual  en- 
ergy of  any  body,  and  the  change  of  actual  energy  between 
two  given  states : 

Fig.  4. 

V 


In  Fig.  4  let  the  co-ordinates  of  tho  points  A  and  B  repre 
sent  respectively  the  pressures  and  vol  nine-  "f  a  hod\  111  two 

conditions  of  heat    Let  AM  and  AN  represent  two  adiabatic 
curves  indefinitely  prolonged  through  the  points  A  and  H 
and   the  curve  A  1)  tho  curve  representing  'I" 
the  volume  changes  from  \  t"  B.   Suppose  the  bodj  1  ■ 
through  the  oyole  of  transformations  represented  bj   the 
lines  A  H  [1  D'A,  I H >'  representing  the  diminu 

■ at  constant  volume  V...     The  extern  sorted 

hv  the  bodv  will  be  represented  >j  the  hadodaroaol  the 
diagram;  and  the  farther  the  line  1'  I''  la  renioyod,  the 
nearer  this  urea  approach'  i"  the  arcs  included  betwet  1. 
lb.-  ourve  A  B  and  the  two  adiabn  ^  and   \  v 

This  area,  then,  represents  the  dynamic  equivalent  ol  the 
heat  absorbed  by  the  bodj  between  thi  u»d  B, 


1  hi  exterior  work  produced  hv  the  expansion  from  A  to  l; 
i-  represented  by  the  area  ABV,  VA,  and  the  diffet 
between  this  ana  and  the  area  M  A  I;  N.  whioh  n  [.1. 
the  equivalent  of  tin-  whole  beat  received,  repn 
difference  between  the  whole  heat  absorbed  and  tie 

work   produced,  expre 1   the  same  units  in  the  oh 

from  A  to  IS.     Since  the  line  A  IS  is  common  to  thesi 
anas,  their  difference  will  not  he  affected  by  the  form  ■  t 

the  line,  hut  only  by  the  values   of  the  CO  ordinate-    ..■ 

extremities.     Hence  the  oTi^i  ......  between  the  whole  heal 

absorbed  and  the  exterior  energy  exerted  during  the  oj 
tion,  represented  by  any  such  curve  a-  A  B,  depends  only 

on  the  initial  and  final    stale-    of  the  led  11  the 

intermediate  values  of  the  pressures  ami  volui This 

is  a  graphical  demonstration  of  the  proposition  already 
enunciated  in  the  equation  E.dQ ..  ./  \\"  ./it.  ./ i, 
ovi  oR,  representing  the  actual  and  potential  energy 
Btored  during  the  change  of  state:  and  since 

/E.dQ     ./I.    /,/ w   .  ,/K, 
the  difference  between  the  whole  heat  absorbed  and  li 
tcrnal  work  exerted  1-  equal  to  tic  total  variation  ..1  Intel  lor 
work  or  internal  energy  between  the  two  states  tor  which 
tho  integrals  are  taken. 

Another  law,  which  servi  basis  on  which  the  gen- 

eral mathematical  expressions  of  the  prim 
dynamics  are  founded,  hat  been  alluded  to  a-  tie   second 
law  of  thermodynamics.     In  regard  to  the  enunciation  and 
demonstration  of  this  law,  it  is  diffloull  to  And  two  writ 

wl gree  '-it her  in  the  statement  of  the  prinoipleon  which 

it  is  based  or  in  the  method-  of  establishing  the  pril 
itself.      By  sonic  eminent  writers  it  is  called  "the  principle 

of  Carnot,"  by  others,  "tin-  principle  of  equivalence  of 
transformations,"  and  by  others,  ■■  the  second1  lav  of  ther- 
modynamics." while  others  regard  the  second  I.m 
of  corollary  of  the  principle  of  equivalence.  Whatever 
nomenclature  may  he  adopted,  the  essential  fact  remains 
true,  that  in  developing  the  mathematical  expre 
which  constitute  the  fundamental  equations  of  thermody- 
namics, that  which  results  from  the  principle  of  equiva- 
lence, t/Q  — A(Xi//i  l'i/r),  is  not  sufficient.  This  ex- 
pression, if  true  without  any  further  relation  between  ;» 
and  r  would  show  that  the  integral  of  dQ  depends  only 
on  the  initial  and  final  states  of  the  quantities  /.  and  »■, 
and  we  should  have 

rfY      ./  X 

<l  J'  dv' 

whereas  it  may  be  shown  by  introducing  for  Y  its  value 
Z  +  »,  and  finding  the  value  of  ,  .  that  instead  of  the 
above  equation  we  shall  havo 

f-f-1.  (17) 

./  ji         d   e 

This  equation,  just  established  by  Clausius nstitntBS  the 

first  fundamental  <  </«>iti'<m  of  thermodynamics,  and  sh-.w- 
thc  relation  which  exists  between   X  and  If,  a-  derived 

simply  from  the  principle  of  eqnival 

It  is  necessary,  therefore,  that  a  further  and  independent 
relation  shall  be  found  between  1,1.  /■.  and  1.  or  between  U 

and  I,  since/,  and  e  are  by  hypothesis  functions  ol    '.      We 

must,  then,  go  to  the  original  condition-  of  the  Invesl 
tion,  and  find  whether  there  is  enj  il  relation 

between  1;  or  o!Q  and  the  temperature. 

The  signification  of  the   term   ••temperature"  has    been 
given  in  tile  article  Mr  it.      It  is  a  quantity  which  BBS 

dialed  arbitrarily  into  equal  parts  called  degrees.    The 

,,/ Ude  temperature  i-  the  temperature  estimated  from  nn 

absolute  sero.     \t  the  absolute  sero  all  bodies  an  iu]  post  1 

to  I  1    devoid  of  beat,  and  a-  the  temperature  ri-e-  tr-un  this 

point,  the  power  of  any  body  to  prodn ihanges  cither  ol 

work  or  of  heat  in  other  bo  lit      increases  with  the  absolute 
atiirr.       The    capacity    of    the    body    lor    1 

changes  cither  of  work  interior  and  exterior,  or  ol  ht 
as  it-  sensible  beat,  this  sensible  heal  t>t 

pending  on  the  intensity  of  the  molecular  DSCill  Itl    '        and 

it  i-  tin-  sensible  beat  that  i-  indicated  or  1.  ■ 

thormomi 

I  I  ,    and    r,   the    prcs-111.      it 

11, . ,  1   in  1 1  of  whioh  the  1 hanloal  work  ■  I 

1 1,  estimated  |  the  quantity  1,1  ma]  b 

ng  tb.'  total  heat  which  a  1 

ill-    ill    thermal    unit'    lie     I 

which  can  be  exerted  bj  tin 

small  change  in  Ihe  nine  ol   .1 

,    .    !    .      1       ,1 

1-  ihe  rational  explas  itl  ■       ■ 

\    \  ;.       \    i 
Cm  admitting 

In. 11   of  the  term   "  l0OI|  ' ''  !t"'  '  "" 
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ergy  of  a  body,  that  tl ito  il  energy  is  proportional  tothe 

all-.. Inn-  temperature,  that  axiom,  applied  to  the  mechanical 
work  which  a  bod;  is  oapable  of  performing  at  any  instant, 
ie  expressed  bj   CI      ius  in  the  following  words:   "The 
meohanioal  work  which  can  be  done  by  heat  daring  any 
change  of  the  arrangement  of  a  body  is  proportional  to  the 
absolute  temperature  at  whioh  that  change  occurs."     Here 
it  is  imp  irtanl  to  note  the  words  "at  which  that  change 
mi-,  experience  .show-  that  any  change  <>i  heat 
involves  a   change  of  absolute  temperature.     The  axiom 
mav  he  '":    '     i  '«ril  in  phraseology  with  similar  enun- 
ciations m  ordinary  dynamios  by  stating  that  the  virtual 
whioh  can  be  done  by  the  heat  of  a  body  during  any 
'  in-  infinitesimal  change  of  the  arrangement  of  the 
particles  is  proportional  to  the  absolute  temperature. 

Let,  now,  d  Q  represent  one  of  the  infinitesimal  equal 
arts  into  which  the  heat  Q  of  a  body  may  be  divided,  d  Q 
sing  the  expression  for  this  work  in  thermal  units,  and 
A  d  W  Icing  the  expression  for  the  same  quantity  in  foot- 
pounds or  dynamic  units.  The  axiom  above  quoted  is 
equivalent  to  stating  that  the  change  of  mec&antcal  arrange- 
of  the  body  fur  this  infinitely  small  quantity  of  heat 
at  different  temperatures  is  inversely  proportional  to  the 
absolute  temperature.  If  d  P  represent  this  change  of  me- 
chanical arrangement,  called  by  Ohiusius  "  the  diagregtttion 
of  the  body,"  we  shall  have  for  the  absolute  temperatures 
Ti  T,— 


. 


T, 
T, 


(dP)i  T,       (rfP)s 

.  : —  ._..  -  and         —        —   etc.  etc., 
(rf  P)i  T3      (d  P)2* 


TirfPi  =  T2(rfP)2 
generally, 


=  Ts(rfP)3,  etc.= 


di> 


d\v, 


T.dP  and 


dQ 


rfP. 


dQ 

These  expressions  show  that  if  the  elementary  changes  in 
meohanioa]  arrangement  of  a  body  at  different  absolute 
temperatures  be  multiplied  by  the  absolute  temperatures  at 
which  the  changes  occur,  the  products  will  represent  the 
corresponding  infinitesimal  change  of  heat  d  Q,  or  of  work 
A  d  W. 

The  proposition  just  demonstrated  shows  that  the  same 
elementary  quantity  of  work  performed  by  a  body  or  im- 
pressed upon  a  body  at  different  absolute  temperatures  will 
cause  a  change  of  heat  in  the  body  which  will  be  repre- 
sented by  — -,  T  being  the  absolute  temperature  at  which 

the  change  occurs.  A  new  relation  is  thus  established 
between  T.  p,  and  r,  by  means  of  which  the  equation 
d  Q  =  A.I  X  dp  +  Y  d  v)  may  be  rendered  integrable.  Di- 
viding both  members  of  this  equation  by  T,  we  have 

rfQ  a/X      .  Y 


~"=A 


aad<*Q=AT(  — dp  +  Y  d 


dv\t)       dj\l) 


■)■ 


(18) 


hich  is  integrable  when 


Effecting  the  differentiation,  we  have 


'[(")- (")P(SH(^ 


and  since  from  a  previous  result, 
d  Y      d  X 


we  have 


dp        d  o 


(19) 


(20) 


(21) 


These  two  equations  constitute  the  first  and  second  funda- 
mental equations  of  the  dynamic  theory  of  heat.  The  last 
equation  show-  the  relation  which  exists  between  the  quan- 
tities T,  X,  and  Y. 

Since  T  is  a  function  of  p  and  r,  we  have 


«-C-3*  (")•'- 

lowing 

(g) 


(22) 


We  now  have  the  following  equations 
(6) 


(c)  dQ=,A(Xdj,  .:  Ydv). 

Substituting  the  values  of  Y  and  X  found  from  equation 
(6)  successively  in  equation  (c),  and  simplifying  the  results 
by  means  of  equation  (o),  will  give  the  following: 


(<*) 


w 


rfQ  = 


(?) 

a  2> 
A 


{XdT  +  Tdv) 


dQ  =  —  (YdT-Tdp). 


:  0,  because 


dp 

Equations  (a),  (&),  (c),  (d),  and  (e)  may  be  considered 
the  fundamental  equations  of  thermodynamics.  The  last 
three,  ('■),  [</),  and  (e),  give  identical  values  of  d  Q,  and 
for  the  solution  of  particular  problems  that  one  may  be 
chosen  which  is  most  convenient,  or  for  which  the  relation 
between  the  variables  will  give  the  most  simple  solution. 

These  equations  are  applicable  to  problems  when  the 
relation  between  the  pressure,  volume,  and  temperature  of 
a  body  is  known,  and  arc  those  which  are  usually  applied  to 
discussions  in  relation  to  the  permanent  gases  and  vapors. 

The  expression  -pr-  —  =;  dp  -f  -  d  r,  when  integrated  for 

a  complete  reversible  cycle,  becomes    / 

J  A  T 

the  integral  of  the  second  member  becomes  zero  when  the 
values  of  p  and  v  are  the  same  at  the  end  of  the  cycle  as 
at  the  beginning.  If  the  cycle  is  not  rcrcr/tihie,  it  may  be 
shown  that  the  value  of  the  integral  must  always  have  the 

f'f  Q  «= 
same  sign  ;  and  the  form  applicable  to  cycles,  /  "TTjT^  u>  is 

often  given  as  the  general  analytical  condition  expressing 
the  second  law  of  thermodynamics. 

The  determination  of  the  efficiency  of  a  fluid  in  heat- 
engines  in  terms  of  the  absolute  temperature  may  be 
derived  directly  from  the  second  law  of  thermodynamics, 
as  enunciated  by  Clausius,  and  expressed  by  the  relation 

rfQ        ....      „/X    ,         Y 


•w 


«MV  =  T     --«>+  =    di 


T  d  P. 


A  "\T      r   '  T 

Suppose  a  body  having  an  initial  volume  0  v  (Fig.  5),  and 
initial  pressure  v  n,  to  expand  according  to  the  adiahatic 
curve  A  A.  Since  no  heat  is  received  or  given  out,  d  Q  in 
these  equations  will  be  zero,  and  hence  d  P  will  be  zero,  or 
the  quantity  represented  by  (P)  is  constant  for  the  same 
adiabatie  curve.  If  the  body  expands  from  a  to  b,  ac- 
cording to  the  isothermal  curve  Ti  Ti,  the  temperature 
being  constant,  the  quantity  of  heat  expressed  in  units  of 

/d  Q        Qt 
-j—  =  -7-  =  Ti  (P&  —  P„). 

Continuing  the  expansion  from  b  to  c,  by  the  adiabatie  curve, 
tho  value  of  the  exterior  work  will  be  equal  to  the  variation 

of  tho  interior  work,  or  /  p  d  v  =  —  I  d  U.=  —  — .      If, 

now,  the  body  be  compressed  according  to  the  isother- 
mal curve  T2  T2  from  c  to  d,  the  quantity  of  work  will  be 


Q3 

given  by  the  expression  —  =  - 


■T2(P»-P.). 


Continuing  the  compression  by  the  adiabatie  curve  d  a  to 
the  point  of  beginning,  the  work  required  for  compression 


/Q2 
p  dv  =  dV  =  +  —.   Adding  these  quantities 


work 
-Q3 


with    their    proper 
=  (Ti-Tj)(P4-P0). 


algebraic    signs,   we    have 
This  is  the  quantity  of  heat 


expressed  in  units  of  work  produced  in  the  cycle,  and 
which  has  been  represented  by  A  F  =  Qi  —  Q2.  shown  in 
the  shaded  area  of  the  diagram. 

The  efficiency  of  the  body  in  producing  work  is  found 

by  dividing  the  expression   ^'  ~  ^3  =  (Ti  -  T2)  {Pb  -  P„) 


by  |  =  Ti(P6. 
Q1-Q2     Ti-T. 


A 
■  Pa),    member    by   member,    which    gives 

from    which    we    obtain     Qi  —  Q2  = 


In  this  expression  Qi  —  Q2  represents  the 


Qi  T, 

jkfTi-T,). 

heat  transformed  into  dynamic  energy,  and  Qi  the  whole 
heat  received  by  the  fluid  or  body  during  the  cycle. 

From  the  above  expression  may  be  obtained  at  once, 

Qi       Q2 


by    performing    the    operations 

Qi 

ATi      ATS 


indicated, 


-      -  =  —^r'  which  shows  that  the  ratios  obtained  by  di- 
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viding  the  quantities  of  heal  expended  b  [ion-l- 

ing absolute  temperatures  are  equal  when  ;i  body  expands 
according  to  the  isothermal  law  between  the  same  adiabatia 

curves. 

The  diagram  (Fig.  5)  may  be  assumed  to  illustrate  an 
elementary  heat-engine  of  maximum  efficiency,  the  cycle 

Fig.  5. 


of  changes  which  the  fluid  undergoes  being  such  that  the 
whole  reception  of  heat  takes  place  at  a  constant  tempera- 
ture, and  the  whole  rejection  of  heat  at  another  lower  con- 
stant temperature.  In  an  actual  heat-engine  the  efficiency 
is  theoretically  in  such  a  ease  the  greatest  possible  between 
the  given  limits  of  temperature,  and  is  independent  of  the 
nature  of  the  fluid  employed. 

Among  the  most  important  applications  of  the  funda- 
mental equations  of  thermodynamics  are  those  which  relate 
to  gases  and  vapors;  anil  these  equations  are  to  he  trans- 
formed into  more  specific  equations  for  these  classes  of 
bodies  by  the  exact  relations  which  have  been  established 
experimentally  between  the  pressure,  volume-  and  tempera- 
ture for  any  particular  gas  or  vapor.  The  fundamental 
equations  being  given — 

dp         do 


-«(£) 


(ii.) 


(in.) 


dQ  =  A(X,lp  +  Ydv), 

<*Q  =    ~    [XrfT  +  Tr.r], 

WW 

dQ  =  /rfY\[Y'*T-Tf'H 

The  transformation  of  these  equations  to  forms  directly  ap- 
plicable to  gases  is  made  under  the  following  assumptions  : 

(1)  A  perfect  gas  is  a  substance  in  such  a  condition  that 
it  obeys  the  law  of  Mariotte  and  Gay-Lussae  rigorously. 
This  gives  for  the  relation  between  p,  v,  and  T.  p  d  U.  X  : 
ji  being  the  pressure  upon  a  unit  of  surface;  v  the  volume 
of  unit  Of  weight  (the  specific  volume) ;  K  a  constant  ;  and 
T  the  absolute  temperature  of  the  gas.  Air  and  the  mi 
'■ailed  permanent  gases  may  also  be  assumed  to  follow  the 
same  law,  the  quantity  K  being  assumed  constant,  although 
for  these  gases  this  IS  DOt  strictly  true. 

(2)  The  specific  heats  at  constant  pressure  and  constant 
volume  of  these  -j::^^^  are  assumed  to  be  constant.  The 
values  of  these  specific  beats  arc  given  by  the  following  : 

,IQp  =  cp,IT,  (23) 

<<Q„  =  c„!.T,  (24) 

tlio  first  giving  tho  quantity  of  heat  to  be  furnished  to  a 
unit  of  weight  of  the  gases  when  it  is  ln-.i t ..  1  under  inn- 
stant  preaawrt  by  the  amount  d  T,  and  tho  seoond  the  quan- 
tity of  heat  to  be  furnished  to  a  unit  of  weight  of  the  gas 

when  it  is  heated  under  constant  vohmu  b]  i  be  ai nl  d  T. 

The  last  of  the  fundamental  equations  (e)  gives  for  '/yr. 
under  the  constant  oonditlon  [dp  being  zero),  or  p, 

(25) 


AY     ,, 


and  tho  second  from  the  1 . «   ■  = 
d  Q, 


\dv) 

AX 

o 


From  thoso  equations  wo  get 
AY 


IT. 


\X 


(26) 


Vol.  IV.— 52 


(dj\      '     I  ■  l\ 


and 


The  values  of 
the  equation 


c/T        ,  ./T 

and         are  touud  by  differentiating 


d« 


/■  t      It.  T. 

I, IV,        ,        ,,,T,        ,, 

WW      I;'     \.lo)      If 

Thcso  values,  substituted  in  the  expressions  for  Y  and  X 


above,  give 


and 


,/X 

./  I' 


A  K 
A  R' 


...     V 


AK' 


./ V 
dp 


\  a' 


which,  substituted  in  the  first  fundamental  equation,  give 

e,-r„=A.  K, 

showing  that  the  difference  of  specific  heats  is  a  coi 
quantity  i'<n-  eaoh  particular  ga.. 
From  this  result  the  value  of  the  dynamical  equivalent 

1  l: 

A       ' ,.  —  cv' 


of  a  unit  of  heat  is   E 


which  furnishes  a  verification  of  the  experimental  deter- 
minations of  the  dynami  I  at,  B  being  known  for 
air.  and  rp  and  c,  l>v  experiments.      In   French  units  R 
29.272,  and  <■,     0.23751,  c,      0.16844,  E      123.80;  tho  num- 
ber found  by  Joule  experimentally  being  E     423 

The  second  fundamental  equ  a  substitut- 

ing the  values  of  X.Y,  ;    ,  and       ,  already  found. 


■ ,,    f,Pii 
"All  '  It  : 


(28) 


and  since   ' 


\  II 


-landne     R  tordingtothe 

law  of  Mariotte  and  Gay-Lussao,  we  have    I      '-'7::  (-<;  I 
being  the  ordinary  temperature  in  Centigrade  degret 
formula  for  finding  the  absolute  temperature  w  ben  the  ther- 
mometrio  tempera  ture  is  gii  en. 

The    fundamental    formulas   furnish    thi  I    de- 

termining the  quantity  of  boat  whiofa  is  required  tor  b 
chango  of  state  of  a  body.     To  apply  these  equations  to 

'(/  T  <l  T 

eases,  the  values  of  X.Y,  ■: — ,  and     ,    .  already  fonid  for 
ft  ji 

gases,  arc  to  be  substituted  in  eaoh  particular  case. 

It  is  to  be  remarked,  in  the  firsl  place,  thai  >: 
heat  at  constant  pressure  c»  for  various  g  lined 

from  direct  experiments.     It  is  greater  than  t h.-  apt 
heat  at  constant  volume  b)  b  quantity  which  i-  the  thermal 
equivalent  of  the  work  required  in  expanding  the  volume 

of  tlie  gas  against  tht nstanl  pressure  for  an  elevation 

nf  temperature  of  our  degrt   .     Che  re        I  I 

heats,  or  K  =    '  .  determined  by  varioui  methods,  is  known 

e„ 

for  air,  and  approximately  tor  soi thai 

for  air  being  K  l.n  :  and  it  is  by  means  "i  this  ratio 
that  the  specific  heat  at  constant  volume  i-  found.  Poi  air 
itisO. 16344.  Denoting  the  speciflo  heal  b istant  vol- 
ume b]  • .  the  -|"  cifio  lieati                                   "ill  be  K  e. 

ubstitutions  refern  I  to  will  then  transform  the  i 
tions  into  the  following  for  gases  : 


(III.)' 


dQ 


R 


(vdp      K., 


r  ,1  T 


i'.,  appl;  i  [nations,  it  i  une  tho  law 

bj  wuioh  the  pressure  changes  with  the  volume.     v 

re-ling  and  Important  ea-es  in  who  h  th 
IS    known    are   th in  wlii.h    the  oiro-   ..t    axpai 

are  the  isothermal  curve,  the  Isodj  n 
and  the  ourve. 

For  the  Isothermal  enrve  the  equation 
,.,      It  Ti     constant     I  I 

l in  gaaes  I    Ihi  rel i 

Xbii  ourve  can  b itruott 

km  wn.     Denoting  by  pi  1 1  th 


pin 


pe      pi  »i      KTi.andy. 
The  Isodynamlc  ™n.-  ■■: 

the   interior   w..rk    i-    con    ' 

equati (Q       l(<" 

Oil  :        111 
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fur  ^ascs  becomes,  when  combined  with  the  equation  p  = 

RT 

i 
v 

d<±  =  cdT  +  Apdv;  (29) 

hence  il 1*  =  c.d  T.      If  <l  0  =  0,  then  <£T  must  also  be  zero, 

or  T  will  be  oonstanl ;  which  shows  that  for  the  permanent 

gases,  for  which  the  law  of  Mariotte  and  Gay-Lussac  ap- 

plies,  the  isothermal  and  isodynamic  curves  coincide. 

The  quantity  "f  beat  Q  expended  for  any  degree  of  ex- 

pansion  may  befound  by  integrating  equation  (29),  and  is 

I  i  |   r  A   l  pdv,  and  for  the  isothermal  and  iso- 

dynamic   curves,    since    T    is    constant,   it    becomes    Q  = 

Afpdv=  A  I.. 

Moreover,  since  the  integral  of  d  U,  or  the  interior  work, 
is  represented  by  c(T  — Ti),  it  is  thus  independent  of  any 
particular  relation  between  p  and  v  during  the  change  of 
temperature  (T  —  Ti),  and  hence  it  is  established  that  when 
a  permanent  gas  passes  from  one  state  of  pressure  and  vol- 
ume to  another,  the  temperature  being  the  same  in  the  two 
states,  the  heat  furnished  is  equal  to  the  external  work  di- 
vided by  the  dynamic  equivalent  of  the  unit  of  heat.     The 

work  L  =  —  =  /    *  ode  rnav  be  given  in  another  form  : 
A    J   n 

A     J   xx     v  J    vi    v 


=  RTilog-=j>ieilog-  = 


}>i  ''l  log  i 


(30) 
(31) 


r  being  the  ratio  of  expansion,  and  the  logarithms  being 
taken  in  the  Napierian  system. 

For  the  adiabatic  curve  of  expansion  for  the  permanent 
gas  the  first  of  equations  (III./,  when  d  Q=0,  becomes 

d  p 
r  d  p  +  K  p  d  v  =  0.     Dividing  bv  r  w,  this  becomes  — —  + 

dv  P 

K — =  0.    Integrating,  this  equation  gives 


i.*  = 


constant ; 


(32) 


p   D*  =  p\   V\' 

p\  r\  being  the  initial  state.  This  is  the  equation  of  the 
adiabatic  curve  passing  through  the  point  whose  co-ordi- 
nates are  p\  r\. 

From  the  last  equation  may  be  obtained  the  following 
t  — i 


'1  Dl  \v) 


equations  which  give  the  relations  between  the  temperatures 
and  volumes,  and  temperatures  and  pressures,  when  the 
change  of  state  occurs  according  to  the  adiabatic  law. 

In  the  work  performed  during  expansion  the  equation 
rf,Q  =  crfT-(-  Ajtdv  gives,  when  rfQ  =  0  (the  condition  that 
the  adiabatic  law  is  followed), 

cdT  +  Apdv  =  Q, 
or  /crfT  =  c(T-Ti)=/A;>rfr=L; 

hence  the  exterior  work  performed  is  equal  to  the  change 
of  interior  work,  and  is  easily  found  when  the  extreme  or 
limiting  temperatures  are  given. 

When,  however,  the  initial  and  final  volumes  n  and  03, 
and  the  initial  and  final  pressures  pi  and  pi  arc  given,  the 
exterior  work  is  found  by  the  equations — 


A  It 


-6)  ]■ 


(33) 


In  these  expressions  j  t^t)  may  be  replaced  by  I  j. 

The  above  cases  are  sufficient  to  illustrate  the  applica- 
tions of  the  fundamental  formulas.  Other  suppositions  in 
regard  to  the  pressures  and  volumes  lead  to  special  prob- 
lems of  interest;  as,  for  instance,  when  the  pressure  re- 
mains constant,  when 
the  volume  remains  con-  Fig.  6. 

stant,  and  when  the  pres- 
sure and  volume  follow 
any  special  law,  such  as 
j,m  p»_  constant.  It  is 
unnecessary  to  follow 
such  cases,  as  they  may 
be  referred  to  in  works 
on  the  mechanical  the- 
ory of  heat. 

Problems      connected 


with  the  flow  of  gases  and  vapors  from  one  reservoir  to  an- 
other, or  from  a  reservoir  into  the  atmosphere,  may  be  solved 
by  the  application  of  the  principles  of  thermodynamics. 
Suppose  two  reservoirs  A  and  B,  Fig.  6,  to  be  connected  by 
a  cylindrical  passage,  and  let  the  pressure  on  unit  of  area  in 
the  first  reservoir  be  j>\,  the  specific  volume  in  the  reservoir 
being  uj.  Let  the  pressure  in  the  second  reservoir  be  ©j, 
less  than/)],  and  let  pj  be  the  specific  volume  of  the  gas  or 
vapor  in  the  second  reservoir.  If  V  represent  the  velocity 
of  flow  through  the  passage  connecting  the  two.  the  living 
force  of  unit  of  weight  of  the  gas  or  vapor  due  to  this  ve- 

locitv  will  be  -r— .     The  flow  being  caused  bv  the  elastic 

force  of  the  gas  or  vapor,  a  variation  of  heat  equivalent  to 
the  work  performed  by  this  elastic  force  will  take  place, 
which  will  be  represented  by  d  Q  =A{d  V  +  />  d  r  i.  The  last 
term  of  this  equation  is  in  this  case  equivalent  to  two  terms, 

</ 1  "J  and  d(  p  r),  since  not  only  actual  or  sensible  velo- 
city is  given  to  unit  of  weight  of  the  gas  or  vapor,  but  a 
certain  quantity  of  work  due  to  expansion  from  the  spe- 
cific volume  ri  to  Ps  is  performed,  and  we  may  write 

dQ  =  A.(dTJ  +  d{pv)  +  d  Q^Y 


or  d 


For  a  permanent  gas, 


.  d  (p  r)  -  d  U  + 


rfQ 


(34) 


ct(;>r)  =  RrfT, 

dU=-dT, 
A 


and  the  equation  becomes 

A('©  =  -AR''T- 


c  d  T  +  d  Q, 


or  A 


'0 


■  K  c  d  T  +  d  Q, 


(35) 


since  A  R-c  =  Kc. 
These  are  general  equations  by  which  particular  problems 
are  to  be  discussed. 

The  solution  of  any  particular  problem  requires  that  the 
law  of  expansion  shall  be  known  ;  and  since  in  most  cases 
there  is  no  heat  furnished  to  or  abstracted  from  the  gas  or 
vapor  during  the  flow,  the  law  by  which  the  pressures  are 
connected  with  the  volumes  may  be  for  such  cases  assumed 
to  be  the  adiabatic  law,  for  which  d  Q  =  0.  The  above  ex- 
pression then  becomes 


"(S) 

lso 


K  c  d  T. 


(36) 


In  this  case  we  have  also 

T, 

Ti  being  the  absolute  temperature  in  the  first  reservoir,  and 
T-2  that  in  the  plane  of  the  orifice,  or  near  it  in  the  second 


reservoir. 


yj 


The  value  of  —  is  found  bv  integration: 
3 
A  v=Kc(T,-T,); 

and,  combining  the  two  last  equations,  we  have 


V 


■*¥»[-(£) 


K-l 

K     * 


(37) 


In  practical  applications  the  theoretical  velocity  must 
be  multiplied  by  a  coefficient,  on  account  of  loss  due  to 
friction,  and  the  area  of  the  outlet  by  a  coefficient  of  con- 
traction. (For  a  full  discussion  of  these  coefficients  see 
Zeuner's  papers  published  in  the  Civil  Inginicur.) 

The  application  of  the  fundamental  equations  to  vapors 
requires  a  knowledge  of  the  relation  which  exists  between 
the  pressure  p  and  temperature  t,  from  which  the  value  of 

dl 
the  differential  coefficient  - —  roav    be    found.      The    ex- 
es p 

periments  of  Regnault  (see  articles  Heat  and  Steam), 
confirmed  by  others,  show  that  no  simple  relation  exists 
between  )>  and  t.  but  that  for  saturated  vapors  p=f{t)\ 
that  is,  the  pressure  depends  on  the  temperatun  alone.  In 
a  given  quantity  of  a  liquid  and  its  vapor  the  pressure  is 
independent  of  the  proportions  of  vapor  and  liquid,  and 
depends   only   on   the   temperature.      The  differential   co- 

efficient  — —  will  then  be  equal  to  TfTT* 


dp 
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Etegnault's  ■  mpii  ieal  formula,  applicable  to  all  saturated 
vapors,  for  the  relation  between  the  pressure  and  temper- 
ature, as  given  by  Rankini    ' 


B        c 

log.  p  =  A  —  -     —  — . 
I       x,' 


(38) 


formula 
Xhe  values  of  this  co- 


in which  i>  is  the  pressure,  X  the  absolute  temperature  of 
the  boiling-point,  and  A,  B,  and  I   constants.     The  value* 

of  these  constants,  when  the}  are  known  from  experi- 
ments, substituted  in  the  formula,  will  determine  the  pre* 
sure  for  any  particular  vapor.     Prom  the  above  formuli 

the  value  of  ~~ -  may  be  obtained. 

efficient,  calculated  for  different  pn  ari  and  temper- 
atures, may  be  found  for  steam  and  sumo  other  vapors  in 
works  on  thermodynamics. 

Suppose  unit  of  weight  of  a  liquid  at  the  temperature 
zero  and  a  given  pressure  to  be  heated  until  all  the  liquid 
is  transformed  into  vapor  at  the  constant  pressure  p  and 
a  given  temperature  '.  The  total  heat  required  will  be 
composed  of  (1)  the  quantity  of  heat  necessary  to  raise  the 
temperature  of  the  liquid  to  the  boiling-point '.  correspond- 
ing to  the  pressure p;  (2)  the  heat  necessary  to  overcome 
the  molecular  attractions  of  the  liquid;  and  (3)  the  heat 
necessary  for  the  expansion  of  the  vapor  from  the  initial 
volume  of  the  liquid  tit  the  volume  of  the  liquid  and  vapor 
at  the  temperature  t.  Suppose  «'  to  ho  the  initial  volume 
of  tho  liquid;  this  initial  volume  may  be  supposed  con- 
stant, since  tho  expansion  of  most  liquids  by  beat  is  small. 
Let*  be  the  specific  volume  of  the  vapor,  then  the  work 
of  expansion  will  be  L  =fp  d  v—p(e  —  e')  =  p  n,  u  being 
tin-  difference  («  —  »') :  and  the  quantity  of  heat  in  units  of 
heat,  corresponding  to  the  third  quantity  of  heat  above 
mentioned,  will  be  (A  p  it). 

The  total  heat  of  evaporation  from  zero  degrees  will  be 
A  =  q  +  r, 
•I  being  the  quantity  of  heat  necessary  to  raise  the  temper- 
ature of  the  liquid  from  It  to  I  degrees,  and  r  the  latent 
heat  of  evaporation  at  the  temperature  t.  If  we  subtract 
(A  p  i<)  from  both  members,  we  have 

J  =  A  —  A  p  u  =  q  +  r  —  A  p  it. 
The  quantity  A  p  n  is  the  part  of  the  heat  which  has  been 
transformed  into  external  work.  The  quantity  of  beat  .1 
therefore  represents  the  part  of  the  heat  added  which 
remains  in  the  liquid  and  vapor.  Representing  by  p  the 
quantity  r  —  A pn,  this  quantity  will  he  that  portion  of 
the  heat  supplied  to  the  liquid  which  remains  in  the  vapor, 
or  which  has  not  been  transformed  into  exterior  work. 

If  we  now  consider  unit  of  weight  of  a  mixture  ■•/'  liquid 
anil  sapor,  we  may  suppose  thai  x  represents  tho  propor- 
tion by  weight  of  the  vapor  (a  fraction  of  a  pound  or 
kilogramme),  and  (1  —  x)  the  proportion  of  tho  liquid, 
since  as  +  (1  —  x)  =  1.  The  volume  of  the  vapor  will  lie 
■r  «.  auil  that  of  the  liquid  (  I  —  x)  »'  ;  anil  I  In-  Mini  of  these 
two  volumes  will  be  the  volume  of  unit  of  weight  of  the 
mixture,  or  i>,  and 

»  =  *«  +  (1-j-),';  (39) 

or,  since  e  —  «'  =  h, 

V  =  X.  H  -j-  «'.  (10) 

In  this  expression  the  quantity  n  remains  constant 
while  the  temperature  is  constant,  and  «'  may  In-  regarded 
as  constant ;  so  that  d «  =  u. '/..-.  When  heal  is  applied  to 
this  mixture,  a  quantity  of  liquid  represented   by  dx  is 

transformed  into  vapor,  ami  the  bent  required  is  ./  (;       r.  dx. 
From  these  two  equations  we  obtain  the  n     ih 

rf(J  =  ''  dv.  (411 

u 

The  fundamental  equation 

(JQ    .A(Xd>     ydv) 

1         "'■-,  when  t  is  constant,  and  consequent];  ;>  C01 

(42) 


and  </ p       0, 

dQ       \\  ,1  ,■; 
and  the  fundamental  equation 

*Q=  A  [XrfT  +  Trft.], 

[dp) 

because  r(T  =  0  becomes 

Up) 

From  these  results  we  obtain 


A  Y 


and  A 


T/''\ 

,.t 


(«) 


Dividing  both  members  of  this  last  expression  I 
r  ™<l  n 

Ip-«        './f 

an  expression  from  which  the  value  of  A.pu  f„r  any  tem- 
perature or  pressure  ma]  tx   determined,  -nee  ,■  u 

may  be  found  from  the  results  ol  Regnaulfs  experin 

When  heat  i-  applii  d  to  unit  of  weight  of  ml 
liquid  and  its  vapor,  the  I  >tal  on  ratify  of  heat  , 
rew  mi  'I  i".  the  gem  i       ,,  |. 

from  which  dQ       i(d\       d  L).    The  i  eternal  work  d  i. 

may  be  represented   by  pa! r,  and  tl.i-  equation  bi mee 

dQ  A  d  I  Apdv.  The  units  of  beat  corresponds 
the  interior  work.  ,l  I'  .,r  A  ./  r,  will  be  represented  b 
terms  d  q,  the  variation  of  unit  of  weigh)  ol  the 

liquid   i      ■  .1 1  .  and   d  i   ,   ol  the  interior 

work  of  this  vapor,  bo  that   th  i  i„. 

■'  "      '  I  i  p)i  and  the  vali f  d  Q  bi 

d  Q      d  v      rj  [xp        \  ,.,l  v, 
a   general  form  of  equation  applicable  to  mixtures  ol  ■ 

liquid  and  its  vapor. 

Tbit  equal  en,  COUtaim  the  1 1  ua  lit  i  lies  7.  p.  r.  ...  and 

which  7  and  ,.  may  be  expressed  in  term-  ..t  r  or  '.  and  the 
quantitiec  z  and  s  may  eithei  be  expressed  in  term-  ol 
other,  bj  virtue  of  the  equation  i      a  u 

"'  tei  in    nl  r,  or  a  ,  and  considering  q,  p.  ami  u  as 

functions  of  p. 
The  equation  giving  the  value  ..f  ./ 1^  is  transformed  to 


dQ 


■'  1        f    ,     t>    \ 

dp\     n      „  ) 


dp  i 


Another  transformation  is  obtained  by  supposing  ■'  con- 
stant ;    then    d\        d Hid    A.n.efl  ,      \.r..l     .  n    ■    ami 

putting  for  (p     A;.«    it-  value  /•,  the  value  of  rfQ  may 
finally  be  written 


dQ 


■I  ■!  I  rf(xr)-    '  '  rfT. 


i- 


These  expressions  for  the  \  aim  of  d  Q  are  sufficient  for  the 

solution  of  most  practical  problems  in  i ction   with 

\  apors. 

The  lines  or  curve  of  expansion  or  compression  for  va- 
pors when  the  external  pre- mi  re  is  equal  to  the  elastic  I 'Tee 

may  by  bypot  In   i     be  made  i  bi    isothermal  lim 
dynamic  line,  the  adiabatic  line,  and  a  line  <  ■■  hich 

bas  been  called  the  eiirei  of  quantity  of  vapor  i"n*t.,„t. 
In  Fig.  7  lei  1 1  X  and  o  \  represent  two  co-ordinate  i 
and  suppose  unit  of  weigh!  of  saturated  vapor  bavin 
specific  volume  - '  and  pressure  »'  t  i  expand,  the  introd 
tiun  or  Bupply  of  heai  tn  be  so  regulated  thai  the  quantity 

of  saturated  vapor  remain nstant.     In  such  a  case  there 

is  neither  tensati ior  vaporisati and  thi rre- 

spondingourve  of  expansion  is  thai  of  the  quant  ■ 

-if.        I'r.       /.euner 
give-    as    the    pro 
form  of  equation  ol 
ourven  int,  in 

which    n       I.0B4S.       It. 
now.  in  a  unit  id    weight 
of  (he  mixture  of  liquid 
uitity 

of  vapo  tliMn 

.  and  tin'  Initial  i 
i*i.  the  point   ,| 
7  corresponding  to  the  volume  >  i  will  be  the  point  al  w bion 
the  pre  i.     Whatever  curve  of  expaasl 

I,  if  sueh  a  curve  eat  the  line  1'  1»  of  quantity  of 
vapor  constant,  the  expansion  beyond  thai  will  be  thai 
corresponding  i"  superheated  vapor. 

Suppose,  lir-t.  thai  the  expansion  takes  praea  brj  tin 
thermal  line.     The  quantity  »t  heat  required  for  il" 
of  expansion,  inoluding  l».ih  interior  and  arfi 

will  be  given  by  tin-  equation  d  Q  ^  d q  +  d  (j-  r)  -  . 

which  may  lie  put  under  the  f.irni 

(   rTr)- 

d  ii  line  beli 

tjiit,  the    quantity    in  tin 

i  i        constant,  and 

/rfQ      - 
or 

>  I.  nt      Jso,     " 

I 
the  line  i 

mpression. 
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Suppose,  now,  the  expansion  to  take  place  according  to 
the  itodynamic  line,  or  the  line  for  which  the  interior  work 
remains  constant.     In  this  oaserfC      0,  the  value  of  d  U 

being  given  bj  ti [nation  rfl    =  dq  +  d(xp).     Making 

I,  gives  rf  5  rf(xp)  =  0.  This  equation  and  the 
equations  i  rn  »'  and  «i  =  xi  m  (-»' furnish  the  means 
ut  tracing  the  curve  of  expansion  between  given  tempera- 
ture- or  pressures,  and  also  of  finding  the  final  values  of 
' ,.  [tmaj  be  shown  that  in  all  cases  there  is  a 
,,,.,.„,  „    of  vapor  at   lie   end   »/  the  expansion 

ling  ;  ami  hence  when  a  mixture  of  vapor 
liquid  expands  according  to  this  law.  the  expansion 
is  accompanied  by  vaporization  ;  and,  inversely,  there  is  a 
teation  during  compression. 
The  probable  equation  of  the  isodynamie  curve  for  water 
i  [i   by  I>r.  Zeuner,  p  if  =  constant,  in  which  ii  = 
1.0456.     For  the  quantity  of  heat  required  for  expansion 
the  general  equation  rf  Q  =  A  (dV  +pdr)  gives  for  rf  I'  =  0, 
\.pdv;  which  shows  that  all  the  heat  furnished  for 
expansion  is  transformed  into  external  work.     It  is  to  be 
observed  that  this  curve  of  expansion  can  be  followed  only 
when  there  is  liquid  in  presence  of  the  vapor. 

.Suppose  the  vapor  at  the  beginning  be  saturated,  and 
the  value  of  x  =  1 — or,  in  other  words,  no  liquid  being 
present — and  let  it  be  required  to  find  how  much  heat  must 
be  supplied  to  cause  it  to  remain  saturated  during  the  work 
of  expansion  :  in  which  case  the  expansion  curve  would  be 
the  curve  D  D,  the  initial  point  being  c,  Fig.  ".     The  equa- 


tion rf  Q  =  d  q  +  rf  (x  r)  ■ 


rf  T,  by  substituting  for  rf  q 


its  value  c  rf  T  and  effecting  the  integration  in  the  second 
member,  may  be  put  under  the  form 

rfQ  =  (l-J-)crfT  +  rrfx  +  J-  (<-'+J7f-f).    (51) 

or  rfQ  =  (l  -x)  crfT  +  rdx  +  xhdT,         (52) 

in  which  h  =  c  +-ttj;  —  =,.    If  now  in  this  expression  x  =  1 

and  rf  ./•  =  0,  which  accords  with  the  conditions  of  the  prob- 
lem, then 

d  Q  =  h  d  X.  (53) 

h  then  may  be  regarded  as  the  specific  heat  of  saturated 
vapor,  the  quantity  of  vapor  remaining  constant.  V>\  in- 
tegration we  have 


Q  = 


/: 


h  d  T.  (54) 

The  equation  which  gives  the  value  of  A  shows  that  it 
may  have  a  positive  or  negative  sign  ;  and  as  h  depends  on 
the  temperature,  there  will  be  a  point  of  temperature  for 
every  vapor  at  which  the  sign  h  will  change.     Moreover, 


the  value  of  Q 


-Jl" 


T  shows  that  whether  heat  is  to  be 


supplied  or  abstracted  during  expansion  depends  on  the 
sign  of  h.  For  most  vapors  at  ordinary  temperatures  h  is 
negative,  the  vapor  of  ether  excepted;  and  since  H  is  less 
than  t\.  Q  will  have  a  positive  value.  It  is  then  necessary 
to  supply  heat  during  expansion  in  order  to  maintain  the 
quantity  of  vapor  constant.  If  no  heat  be  supplied,  a  por- 
tion of  the  vapor  will  be  condensed.  This  law  is  reversed 
at  the  temperature  at  which  the  sign  of  h  changes ;  for 
ether  this  is  —  150°  C.  For  water  the  point  of  inversion  is 
520°  C. 

The  adiabatic  curve  of  expansion  or  compression  is  one 
for  which  no  heat  is  supplied  to  or  abstracted  from  the 
rapoi  during  expansion  or  compression.  This  condition, 
introduced  into  the  general  equation  d  Q  =  d<j  —  <l  {.>■  >■) 


-dT,  or  the  same  under  the  form  dQ  =  dq  +  Td 


gives  for  riQ  =  0, 

0  =  rfQ  +  Trf^; 
qan  equation  which  becomes,  by  integration, 


(f> 


XT  Cd 

T+Ja 


—  =  constant, 


xr 

—  +  t  =  constant. 


(55) 


(56) 


(57) 


This  equation  furnishes  the  means  of  finding  the  value  of 
.r  and  the  ratio  of  expansion  when  the  initial  value  of  x 
and  the  limiting  temperatures  are  given,  r  and  q  being  de- 
pendent on  the  temperature.  This  expression,  which  is  ap- 
plicable to  a  mixture  of  vapor  and  liquid,  may  be  written 


-  +  ti  , 


(5S) 


amples  that  expansion  by  the  adiabatic  curve  of  dry  and 
saturated  vapor  is  accompanied  by  condensation,  the  value 
of  x  diminishing  during  the  expansion. 

If  liquid  water  only  is  present  in  the  initial  state,  the 
quantity  xi  being  zero,  it  appears  that  there  will  be  vapor- 
ization during  expansion.  The  same  is  true  for  most 
vapors  at  ordinary  temperatures.  Whether  there  will  be 
vaporization  or  condensation  during  expansion  depends, 
then,  on  the  proportion  of  the  mixture  which  exists  in  the 
liquid  state  at  the  initial  temperature.  For  water,  when 
the  mixture  is  about  j5jyths,  or  one-half,  the  same  propor- 
tion will  exist  at  the  end  of  the  expansion,  there  being  at 
first  vaporization,  and  then  condensation  of  nearly  the  same 
quantity. 

The  quantity  of  exterior  work  performed  or  expended 
when  the  change  of  state  occurs  according  to  the  adiabatic 
law  may  be  found  from  the  expression  dQ  =  A  (t/U  -j-  rfL). 
Making  d  Q  =  0,  gives 

AdL  =  -AdV, 
or  A  d  h  =  —  d  q  —  d  {x  p), 

and  by  integration 

AL  =  7i—  q  +  x1pl  —  xp.  (59) 

The  equation  of  the  adiabatic  curve  expressing  the  rela- 
tion between/*  and  v  has  a  probable  form  for  vapors,  accord- 
ing to  Zeuner,  pvn  =pi  v\n ,  in  which  nis  variable,  depending 
on  aei,  the  quantity  of  vapor  in  unit  of  weight  of  liquid  at 
the  initial  temperature.     For  water  the  values  of  n  are  for 


xi  =  1 
xi  =  0.9  . 
xi  =  0.8  , 

XI   = 


=  0.7, 


»  =  1.185 

n=*  1.125 
n  =  1.115 
»  =  1.103 


Fig.  8. 


The  relative  positions  of  the  three  curves,  the  adiabatic, 

the    curve    of    quantity 

of  vapor  constant,  and 

the    isodynamie    curve, 

for  a  mixture  of  liquid 

and  vapor,  all  the  curves 

passing      through      the 

same  initial   point,   are 

..    shown  in  the  following 

0       V'  diagram.  Fig.  S,  in  which 

A  is  the  adiabatic  curve,  B  the  curve  of  quantity  of  vapor 

constant,  and  C  the  isodynamie  curve. 

The  quantity  of  work  of  expansion  for  any  gas  or  vapor, 
the  equation  of  which  is  ptn=p\  nn  =  constant,  is 


(60) 


the  exponent  n  having  a  value  which  depends  on  the  na- 
ture of  the  fluid  which  expands.  For  air  and  the  perma- 
nent gases  n  may  be  taken  equal  to  1.410.  For  saturated 
steam,  in  presence  of  its  liquid,  n  is  variable,  and  depends 
on  the  relative  initial  quantities  of  liquid  and  vapor. 

For  superheated  vapor,  according  to  the  law  of  Hint,  the 
isodynamie  curve  is  an  equilateral  hyperbola,  starting  from 
the  point  of  condensation,  its  equation  being  p  v  =  p\  v\  — 
constant.  The  law  established  by  Hirn  being  that  the 
product  p  v  is  proportional  to  the  interior  work  for  super- 
heated vapors,  if  that  work  is  constant,  or  if  the  isodynamie 
curve  is  followed,  the  above  equation  will  represent  the 
curve. 

The  adiabatic  curve  for  superheated  vapor  has  the  prob- 
able form  p  rn  =  p\  n"  ..  iu  which  n.  according  to  Zeuner,  is 
equal  to  f,  or  1.333. 

The  isothermal  curve  for  superheated  vapor  differs  from 
that  for  the  permanent  gases.  In  a  perfect  gas  all  the 
heat  introduced  at  constant  temperature  is  transformed  into 
external  work,  while  in  superheated  vapor  a  part  of  this 
heat,  especially  near  the  point  of  condensation,  is  trans- 
formed into  interior  work.  The  equation  of  the  isothermal 
curve  has  the  probable  form,  according  to  Zeuner,  of 


pv  =  ~BT-Cp 


(61) 


xr  a^in 

T    +   T  =       Ti 

If  applied  to  the  vapor  of  water,  it  may  be  proved  by  ex- 


in  which  for  steam  n  =  $.  C  =  192.50,  B  =  50.933,  p  being 
expressed  in  kilogrammes  per  square  metre. 

Applications  of  the  principles  of  thermodynamics  to  the 
flow  of  vapors  may  be  found  in  various  works  on  the  sub- 
ject, the  investigations  of  Dr.  Zeuner  being  the  most  recent 
and  complete.  The  reader  is  referred  for  full  expositions 
of  the  subject  of  this  article  to  the  works  of  Clausius,  Ran- 
king Sir  William  Thomson,  Zeuner,  Hirn,  Briot.  Verdet, 
and  others.  W.  P.  Trowbridge. 

Thermo-EIectricity.  See  Electricity,  by  Pres. 
II.  Morton,  Ph.  D. 
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Thermometer.    See  Thermometry. 

Thermom'etry  [Gr.  evp^,  «  heat,"  and  pOpov,  «  m<  u 
urc  "],  the  art  of  measuring  temperatures  by  the  expansion 
of  solid*,  liquids,  and  gases,  or  by  mean  o]  Electri- 
cal, acoustic,  or  other  physical  phenomena.  Liquids  have 
been  found  best  adapted  to  measuring  lower  tempera 
the  expansion  of  solids  being  too  small  and  thai  of  gases 
too  great  for  ordinary  purposes.  Ii  \»  probable  that  Cor- 
nelias Drebbel,  a  Hollander,  in  the  year  L630  first  pro- 
posed a  method  for  indicating  changes  ol  temperatures  by 
means  of  a  glass  bulb  with  a  Bmall  elongated  Btem,  which 
was  dipped  into  a  liquid  ;  as  the  air  became  heated,  the 
liquid  was  depressed  by  the  expansion  of  the  air.  a  reduc- 
tion of  temperature  causing  a  corresponding  elevation. 
This  instrument,  which  was  the  origin  of  the  air  ther- 
mometer, was  open  to  several  objections:  it  wai   I Leli- 

cate  in  its  indications  and  too  large  in  size  to  be  of  much 
practical  use;  besides,  differences  in  atmospheric  pr< 
independent  of  temperature  affected  the  volume  ofthe  air. 
The  lattor  difficulty  was  remedied  by  totally  exeluding 
the  air,  two  bulbs  being  blown  at  the  two  cuds  of  a  tube. 
which  was  bent  twice  at  right  angles  and  a  liquid  in- 
closed in  the  Btem.  But  this  instrument,  which  i^  termed 
a  differential  thermometer,  only  indicated  differences  of 
temperature  between  the  two  bulbs,  and  not  variations  in 
the  atmosphere  generally  ;  for  some  purposes,  however,  it 
is  still  advantageously  employed.  The  next  improvement 
was  effected  by  Boyle,  who  suggested  the  use  of  alcohol 
in  a  closed  tube,  to  which  a  scale  indicating  the  changes 
of  temperature  was  attached.  Newton  next  took  advan- 
tage of  the  fact  that  the  melting-point  of  ice  and  the 
boiling-point  of  water  furnish  two  fixed  temperatures,  and 
divided  the  intermediate  range  between  these  points  into 
equal  parts,  extending  both  above  and  below  the  two  fixed 
marks. 

Alcohol  and  mercury  possess  many  advantages  for  ther- 
mometrical  purposes.  Alcohol  does  not  solidify  at  any 
known  degree  of  cold.  Mercury  has  a  very  high  boiling- 
point,  follows  nearly  the  same  law  of  expansion  as  gases, 
possesses  a  wide  range  of  liquidity,  has  a  low  specific  heat, 
but  a  high  conducting  power,  and  can  be  obtained  in  a  state 
of  great  purity.  Its  use  in  the  construction  of  a  thermom- 
eter was  first  suggested  by  Romer.  The  ordinary  mercurial 
thermometer  consists  of  a  glass  tube,  at  the  end  of  which  is 
blown  a  spherical  or  cylindrical  reservoir,  termed  the  bulb. 
In  its  manufacture  three  operations  arc  comprised — viz. 
the  calibration  of  the  tube,  the  introduction  of  the  mer- 
cury, and  the  graduation  of  the  scale.  The  calibration  of 
the  tube  is  effected  by  introducing  a  column  of  mercury 
about  an  inch  in  length,  and  ascertaining  that  it  retains 
the  same  length  in  all  parts  of  the  tube,  care  being  taken 
that  the  metal  is  maintained  at  a  uniform  temperature. 
The  tube,  which  is  advantageously  provided  at  its  open 
extremity  with  a  funnel  or  a  bulb,  is  next  filled  with  mer- 
cury by  gradually  introducing  the  metal,  inclining  the 
tube,  and  heating  the  bulb,  in  order  to  expel  the  air,  until 
both  the  bulb  and  stem  are  completely  Filled.  The  mercury 
is  then  heated  to  boiling,  and  the  tube  hermeticallj  Bealed 
by  melting  it  below  the  funnel  or  upper  bulb.  The  grad 
nation  of  the  thermometer  is  accomplished  by  first  deter 
mining  the  two  fixed  points — i.  e.  the  melting-point  of  ice 
and  the  boiling-point  of  water.  The  formei  is  ascertained 
by  immersing  the  bulb  and  part  of  the  tube  in  Bnow  or 
pounded  ice  which  is  contained  in  a  vessel  provided  with  an 
aperture  allowing  the  escape  of  the  water:  the  latter,  by  sur- 
rounding the  thermometer  with  steam,  external  mo  I  art  with 

the  air  being  prevented.     It  is  also  necessary ■  '"  the  latter 
determination,  to  take  into  consideration  the  barometric 
pressure  of  the  air,  and  in  case  this  I ther  Mian  760  milli- 
metres, a  correction  of  the  result  should  be  made.     The  in- 
terval or  range  between  the  freezing  and  boiling  point-  i- 
nexl   Bubdivided   into  equal  parts  or  degret  j.    In  a 
thermometers  the  scale  is  marked  on  the  Btem  itself.    This  is 
done  by  covering  the  stem  with  a  thin  coating  of  wax,  in 
which  ibe  divisions  and  their  corresponding  numbers  are 
trace.  I  with  a  finely -pointed  stoel,  exposing  it  to  the  action  oi 
hydrofluoric  acid,  which  etches  in  the  glass  the  traced  figures, 
and  afterward  removing  the  remaining  wax.     The  d< 
are  usually  represented  h\  n  small  cipher,  placed  aboi 
right  of  the  number  indicating  the  temj  e  ature,  tin 
low  the  zero  or  freezing-point  ol   ■■■ 

Bign  (  -)  pi I  before  them.     I'  i  '  '  lii;i' 

unanimity  does  not  prevail  in  di  R  renl  o itries,  in  regard 

to  the  number  of  dii  isiont    made   betweei        i    !  ■  ■   fixed 

point-.     In  the  then n<  ter  used 

this   country   and   in    En  jland   and    n  »ll  in  I    I 

i  L720)  scale  is  smployt  d,    n  which  the 

Breezing  and  boiling  po  ibdivided  inl 

degrees.     This  dii  ision  wa  i  upon  a  vorj  en >ous 

and  arbitrary  assumpti f  Fahrenheit,  tb< 

nfacturer,  that  th<  tern] 


Iotrrval*. 

LOO  ' 

[80  ■ 
80° 


itaraaf 

U>lllnit  water. 

212° 

BO  ■ 


freezing-]. oint   of  water  represent*   thi 

of  heat     In  Prance,  and  on  the  Cm  ernlly,  the 

nti  i  mi.  i  i   i,     |  ,  1742)  is  employ.  I 

thermometer,  which  is  common lj  known  as  the  I 
the  interval  between  the  freezing  and  boiling  point 
divided  into   LOO  equal  parte.     For  scientific  purpose 
Centigrade  thermometei   is,  at  present,  almost  universally 
used.      \   third   scale,   suggested  b\   Rtaumur,  is  .til 
ployed  in  Russia  and  Germany,     in  [|  th  reen 

the  fixed  point-,  whiofa  are  th.-  some  as  in  the  Centigrade 
scale,  is  dh  ided  into  v"  i 

the  temperature  of  melting  ice,  the  intermediate  range,  and 
the  temperature  of  boiling  water  in  the  three  ft 
follows  : 

1 
multh- 

Centigrade  scale  i  C.  i o° 

Fahn  nheif  I     ...:',2° 

Reaumur's  scale  i  EL  i 0° 

The  reduction  of  degrees  from  one  scale  into  those  of  an- 
"i  i"  )  i    accomplished  bj  the  simple  formu 

Fahrenheit  to  Centigrade,  |(F.°  —  82)     i 

igrade  to  Fahrenheit,  E  <  - 
Reaumur     to  Fahrenheit,  j  R.       82        I  , 
Fahrenheit  to  Reaumur,     1 1  P.°  — 32)  =  H.° 
Centigrade  to  Reaumur,     \  C.°  —  R.° 

Reaumur     to  I '<  R.°  =C.° 

When  the  measurement  ot  Ion  tempera  tun--  Is  required,  the 
alcoholic  thermometer  j.  advantageously  employed.  In 
other  instances  the  irregular  expansion  and  Ion  boiling- 
point   of  the  aloohol   (78.4°  t 

its  use.      The  latter  difficulty  ma  v.  QOWei  Br,  be  OVOrC  on.-  to 

some  extent  by  the  substitution  of  amy  lie  alcohol,  winch 
indicates  correctly  temperatures  up  to  120    C.     In  all 
i  he  a  Icohol   ■  o< 'in. i   be  di  tinctlj  i  ilo  ed,  usually  by  boil- 
ing with  cochineal,  and  the  scale  compared  with  that  of  ■ 
standard  mercurial  thermometer. 

In  a  good  thermometer  the  mercury  will  fall  through  the 
tube  on  inversion,  thus  proving  the  perfect  exclusion  of 
air.  Slight  variations  of  temperature  are  best  indicated 
when  the  capillary  tube  is  very  Bmall  and  the  bulb  large. 
On  the  oilier  hand,  if  the  bulb  be  Bmall,  the  thermometer 
more  rapidly  assumes  the  temperature  of  the  surrounding 
medium.  Upon  immersing  the  bulb  and  stem  in  melting 
ice,  the  top  ofthe  mercury  column  should  exactlj  in  ■ 
0  I '.  '>r  82  '  !'..  and  the  mercurj  should  remain  stationary 
at  L00°  C.  or  212°  I",  when  the  thermometer  i*  surrounded 
by  steam  generated  by  boiling  water  in  a  metallic 
;ii  a  barometric  pressure  of  700  millimi  tree.  I  :  ■  ilume 
of  the  degrees  should  be  perfectly  uniform.     Whether  this 

is  tl ase  may  be  ascertained  by  detaching  a  little  cj  'under 

of  mercury  from  the  main  column  and  p  tssing  it  from  uno 
part  of  the  Btem  to  another,  when,  ii  the  scale  be  properly 

graduated,  it  will  :upyan  equal  Dumber  ol  degrees  In 

oil  parts  of  the  tubi  . 

Thermometers,  even  when  constructed  with  the  _ 
care,  are  liable  to  undergo  oh  an  gee  which  affect  tn< 
curacy.     One  source  of  error  consists  in  a  deviation  ofthe 
/■To  point,  which  \<  liable  both  to  b  temp  Fsion 

and  elevation,  and  to  a  permanent  elevation.  The  former 
changes  ensue  when  a  thermometer  has  been  repeatedly 
heated,  a  tern]  then  and  w  hen  II 

much  i led,  a   temporary   rise  then  tali 

The    -i nd    change,    which    i«    probably   due    to    ;i    dimi- 
nution ofthe   volume  of  the  bulb,  and  to  the  in  Bui 
of  atmosphi  tem,  Is  at  oide  I  by  al- 

lowing  the   Idled    tube   and    bulb  t>   remain  tWO 

,,r  ti,:,  the  Instrument  is  graduated. 

assumption  that  equal  in 

.i  mount  of  expansion  i  span 

le  ■  than  tl icpansion  between  00     m  i  100    «'.     In  the 

mcreu  lal   thermometer,  however,  this  dlt  orenoi 
ipaoitj  of  the  glai  • 

temper, inn  G 

for  those  above  100°  C.  the  compensation  Es  n<  I 
( lortain   pi  ire  to   be  onsen  ed   in   read 

temperature  indicated  bj  a  thermometer:  ll 

should  be  held  in  a  pert.  ■  tl]  vertical  i ■■■■ 

little  distant  from  the  mi  i 
should  be  i  iken  thai  the  line  of  right  i 

i     |  ,  .-.I.' 

should  | ess  the  same  tempei   I 

taken  with  thi 

Besides  the  kind   of  therm 
j  other  viii  i<  ■ 
purpc 

• 
expansion  of  met  il 
It  consists  of  thr« 
.     | .  ■ 
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of  which  is  fixed,  the  other  being  connected  with  a  light 
needle,  whioh  moves nd  a  scale,  graduated  in  Centigrade 

i ees  bi  oomi with  a  standard  merounal  thermom- 

oto°r.     xhe  mo     i  ipansible  metal,  silver,  forms  the  internal 
Bide  of  the  spiral,  platinum  forming  the  external;  gold  is 

,,l i  between  the  other  two  metals,  as  its  expansibility  is 

[ntermedi between  that  of  silver  and  platinum.     When 

,,„.  ,,.   .  rises,  (he  silver  expands  more  than  the 

,„,,,,  ,,,   platinum,  and  the  spiral  unwinds,  and  communi- 
tion  i"  the  index-needle,  an  opposite  motion 
bein°  produced  bj  decrease  of  temperatnre. 

aeteorologioal  observations  it  is  often  necessary  to 
know  the  highest  temperature  of  the  day  and  the  lowest 
temperature  of  the  night.     The  instruments  winch   most 
readily  permit  of  these  determinations  arc  termed  regteter- 
i,,,,  at  maximum  and  minimum  thermometers,     Rutherford > 
maximum  and  minimum  thermometer  consists  of  a  mercurial 
thermometer  with  a  horizontal  stem,  in  the  bore  of  which 
a  small  piece  of  steol  wire  is  included  above  the  mercury. 
Upon  an  increase  of  temperature  the  mercury  expands, 
pushing  the  steel  wire  before  it,  but  as  it  contracts  and 
recedes' the  wire  is  left  in  a  position  corresponding  to  the 
greatest  temperature  recorded  by  the  thermometer.     The 
minimum  temperature  is  observed  by  an  alcoholic   ther- 
mometer, arranged  liko  the  mercuric  one,  but  having  an 
index  consisting  of  a  small  piece  of  enamel  sunk  below  the 
surface  of  the  liquid.     As  the  alcohol  contracts,  the  index 
is  carried  along  by  capillary  attraction  ;  when  the  temper- 
ature rises,  the  liquid  readily  passes  the  enamel,  which  is 
thus  left  in  a  position  indicating  the  greatest  point  of  con- 
traction of  the  alcohol.     The  samo  object  is  attained  by  the 
use  of  Six's  maximum  and  minimum  thermometer, consisting 
of  a  large  bulb  filled  with  alcohol,  to  which  is  joined  a  tube 
bent  in"ihe  form  of  an  inverted  syphon,  in  the  lower  part 
of  which  a  small  column  of  mercury  is  contained.     The 
extreme  points  reached   by  the  mercury,  as  it  is   moved 
by  the  expansion  and  contraction  of  the  alcohol,  are  reg- 
istered  bv   a    small  enamelled  wire  index,   sliding  in   the 
leg    of  the   bent   tube,  which   is  prevented   from    falling 
by   its    own  weight    by  means  of  a  small  spring.     Six's 
thermometer  has  been  "applied  with  success  in  measuring 
the  temperature  of  the  ocean  at  great  depths,  where  an 
ordinary  thermometer   would   give  erroneous   indications 
in  consequence  of  the  pressure  sustained  by  the  bulb.    For 
this  purpose  it  is  necessary  to  surround  the  bulb  with  a 
second  bulb  nearly  filled  with  alcohol,  which  protects  it 
from  the  heat  caused   by  the  compression   of  the  water. 
The  maximum  thermometer  of  Negretti  and  Zambra,  which 
is  simple  in  form  and  not  liable  to  derangement^  consists 
of  an  ordinary  mercurial  thermometer  placed  horizontally 
with  a  narrow  contraction  in  the  tube  just  above  the  bulb, 
which  allows  the  mercury  to  pass  as  it  expands,  but  pre- 
vents its  receding  as  the  temperature  falls.     Pliilli/i*  has 
constructed  a  maximum  thermometer,  the  index  of  which  is 
merely  a  small  portion  of  the  mercurial  column,  which  is 
separated  from  the  rest  by  a  minute  globule  of  air.     In 
these  two  latter  thermometers  the  mercurial  column  is  re- 
stored to  its  place  by  placing  the  instrument  in  a  vertical 
position  and  giving  it  a  few  shakes. 

For  the  determination  of  temperatures  higher  than  the 
boiling-point   of  mercury,   but   lower   than  the   melting- 
point  of  glass,  the  method  of  air  thermometry  of  Begnault 
is  occasionally  resorted  to.     It  consists  in  employing  a 
cylindrical  glass  reservoir,  which  terminates  at  one  end  in 
a  narrow  glass  tube,  bent  at  a  right  angle,  and  drawn  out 
to  a  fine  point  at  its  extremity.     The  instrument  is  intro- 
duced into  the  space  the  temperature  of  which  is  to  be 
estimated  until  it  has  acquired  the  same  temperature,  when 
the  narrow  orifice  is  closed  by  fusing  the  glass,  care  being 
taken  to  note  the  barometric  pressure  and  temperature  of 
the  surrounding  air.     The  sealed  point  of  the  tube  is  then 
broken  off  in  a  vessel  containing  mercury,  and  the  reser- 
voir reduced  to  0°  C.  by  surrounding  it  with  melting  ice. 
As  the  air  contained  in  the  instrument  contracts,  a  certain 
amount  of  mercury  rises  in  the  tube.     The  height  of  the 
column  above    the  surface   of  the  mercury  contained  in 
the  vessel  and  the  position    of  the    barometer  are  ascer- 
tained, the  tube  is  closed  with  a  little  wax,  and  the  in- 
strument removed  from  the  vessel  and  weighed  at  the  or- 
dinary temperature  of  the  air.     It  is  then  again  weighed 
when    completely    filled    with    mercury,   its    weight    when 
empty  being  also  determined.     The  weight  of  the  mercury 
necessary  to  entirely  fill  the  instrument  will  bear  to  the 
difference  between  this,  weight  and  that  of  the  mercury 
contained  in  it  at  the  first  weighing  the  same  proportion  as 
the  total  capacity  of  the  thermometer,  at  the  temperatnre 
of  the  mercury  with  which  it  was  tilled,  bears  to  the  vol- 
ume occupied  (at  0°  t'-.  and  subjected   to   the  atmospheric 
pressure  diminished  by  the  column  of  mercury,  which  ex- 
tended above  the  vessel  containing  the  metal)  by  the  air 
which    the   thermometer   contained  when  its    orifice  was 


sealed.  Thus,  the  temperature  to  which  the  reservoir  was 
exposed  can  be  obtained,  expressed  in  Centigrade  degrees, 
by  means  of  the  formula — 

W  (!  +  *«)=  "Tr(1  +  <").  «r<  = 


H' 


-  W  fc 


where  W  is  the  weight  of  the  mercury  which  completely 
filled  the  thermometer ;  io,  the  difference  between  this  and 
the  weight  of  the  mercury  contained  at  the  first  weighing; 
t,  the  temperature  required  ;  H,  the  barometer  stand  when 
the  orifice  of  the  tube  was  sealed  :  h,  the  pressure  supported 
by  the  air  in  the  instrument  when  it  was  closed  with  the 
wax — i.  e.  the  barometric  pressure  noted  at  this  moment — 
the  column  of  mercury  extending  above  the  vessel;  a,  the 
coefficient  of  expansion  of  air  for  1°  C.  =  0.00366;  /,-,  the 
coefficient  of  cubical  expansion  of  the  glass  of  which  the 
thermometer  is  constructed  =  0.0000305  for  common  glass 
between  0°  and  300°  C. 

Radiant  heat  of  very  low  intensity  can  best  be  measured 
by  means  of  an  instrument  termed  the  thermo-multiplier 
of  Melloni.  The  sensitiveness  of  this  thermometer  is  so 
great  that  the  heat  of  the  human  body  produces  effects 
upon  it,  even  at  the  distance  of  several  yards.  It  is  con- 
structed by  first  arranging  a  thermo-electric  battery,  con- 
necting together  successive  pairs  of  two  different  metals, 
and  beating  the  alternate  junctions,  the  others  being  kept 
cool.  Melloni  employed  such  a  battery,  consisting  of  3ft 
pairs  of  small  bars  of  bismuth  and  antimony.  The  heat 
Generated  is  estimated  by  connecting  the  instrument  with 
a  very  sensitive  galvanometer.  (Sec  Electricity.)  By 
the  use  of  such  an  apparatus  he  was  able  to  estimate  very 
small  amounts  of  radiant  heat,  even  that  emitted  by  in- 
sects. (See  also  Radiometer.)  In  order  to  determine 
temperatures  higher  than  the  boiling-point  of  mercury 
(360°  C.)  a  modification  of  the  thermometer,  known  as  the 
pyrometer,  which  appears  to  have  been  first  introduced  by 
Mussehenbroek  in  1730.  is  employed.  Numerous  forms  of 
this  instrument  have  since  been  suggested,  most  of  which 
arc  based  upon  one  of  the  following  phenomena  :  the  ex- 
pansion of  metals:  the  contraction  of  baked  clay:  the 
expansion  of  vapors  and  gases;  the  fusing  of  metals  or 
alloys:  the  increase  of  temperature  imparted  to  a  weighed 
quantity  of  water  by  a  known  weight  of  heated  platinum 
or  iron  ;  electrical  and  thermo-electrical  changes.  The  in- 
dications furnished  by  pyrometers  based  upon  the  linear 
expansion  of  metals  have  been  found  to  be  inaccurate;  the 
data  given  by  the  contraction  of  baked  clay  when  exposed 
to  an  increase  of  temperature  are  still  less  reliable. 

The  air  pyrometer  of  Ermait  and  Herter  is  similar  in 
principle  to  that  of  Eegnault  above,  and  consists  of  a 
hollow  copper  or  platinum  sphere  provided  with  a  short, 
conically-shaped  tube  having  a  very  narrow  orifice,  to 
which  a  copper  cylinder,  furnished  with  a  stopcock  at  its 
extremity,  can  be  attached.  In  order  to  determine  the 
temperature  of  a  furnace  by  means  of  this  instrument,  it  is 
so  placed  in  the  heated  place  that  a  small  portion  of  the 
tube  extends  out.  As  soon  as  the  sphere  has  acquired  the 
heat  of  the  furnace,  the  copper  cylinder  is  securely  con- 
nected with  the  end  of  the  tube,  and  the  stopcock  is  closed. 
The  apparatus  is  then  withdrawn  from  the  furnace,  and 
as  soon  as  it  has  become  cool  it  is  immersed  in  water,  and 
the  stopcock  opened,  when  a  certain  quantity  of  water  is 
drawn  into  the  sphere,  from  the  weight  of  which  the 
amount  of  expelled  air.  and  thereby  the  temperature  to 
which  the  sphere  was  subjected,  is  calculated. 

A  method  for  measuring  high  temperatures  suggested  by 
Pouillet,  which  receives  extensive  practical  application  in 
metallurgical  operations  in  the  determination  of  the  heat 
of  furnaces,  consists  in  heating  in  the  fire-space  a  known 
weight  of  iron,  and  immersing  it  in  a  weighed  quantity  of 
water  of  a  known  temperature.  The  weight  of  the  iron  and 
water,  the  original  and  final  temperature  of  the  water,  the 
specific  heat  of  water  and  of  iron,  furnish  the  data  from 
which  the  temperature  desired  can  be  easily  calculated. 

Our  American  physicist,  Alfred  M.  Mayer,  has  recently 
determined  high  temperatures  by  observing  the  action  of 
heat  upon  the  wave-length  of  a  wave  of  sound,  which  is 
made  to  traverse  a  tube  exposed  to  the  heat  to  be  meas- 
ured. (For  a  description  of  other  methods  of  pyrometry 
see  Pyrometer.)  3.  P.  Battersiiall. 

Thermo-Multiplier.     See  Thermometry. 
Ther'mopile,  also  called  Thermo-electric  Pile. 
See  Electricity,  by  Pres.  Hexry  Morton,  Ph.  D. 

Thermop'ylar,  a  narrow  defile  between  Mount  CEta 
and  the  Maliae  Gulf,  leading  from  Thessaly  into  Locris. 
It  was  the  only  way  by  which  an  enemy  could  enter 
from  Northern  Greece  into  Hellas,  and  became  celebrated 
as  the  scene  of  the  heroic  death  of  Leonidas  and  his  300 
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Spartans  in  their  attempt  to  prevent  the  Persian  hordes 
from  passing  through  tin*  defile.  The  localities  are  much 
altered  now  by  the  action  of  the  sea  and  the  river 

Therinot'ics,  the  science  of  Heat  (which  see). 

Theroitrne'  de  Mirecourt',  whose  true  name  was 
Anni:  Josephs  Tkrwagnk,  b.  :ii  Marcourt,  Luxemburg, 
Aug.  13,  I7fi2:  was  educated  in  a  convent,  but  went  in 
1  7  sit  to  Paris,  where  she  liveil  a-  a  murtr-an,  and  at  times 
sank  very  low.  By  embracing  the  Revolution  with  great 
enthusiasm  she  made  a  new  departure;  appeared  in 
public  meetings  as  the  Amazon  of  tlie  Iln  otution,  made 
speeches,  was  eloquent,  and  acquired  gome  influenoe  both 
over  the  mob  and  in  the  political  coteries,  in  1791  she 
was  raptured  by  tile  allies  on  a  trip  in  Holland,  and  im- 
prisoned in  Vienna  for  nearly  a  year.  Restored  to  liberty  . 
slu-  repaired  bo  Paris,  and  became  still  more  popular;  but 
on  May  31,  1793,  while  trying  to  defend  her  lover,  l>ris-..t, 
she  was  seized  by  a  rabble  of  infuriated  women  in  the  gar- 
den of  the  Tuileries,  stripped  naked,  and  whipped.  1  lii 
drove  her  mad.  an  I  she  spent  the  rest  of  her  life  in  La 
Solpe'triere,  where  she  d.  Juno  9,  1817.  (Sec  Fuss,  Thl- 
roigne  de  Mirecowt,  1801.) 

Therol'ogy  [Gr.  e>jp,  flijpdf,  "wild  beast,"  and  Adym. 
"  diseoursc  "],  a  mime  sometimes  substituted  for  the  word 

"Mammalogy,"  on  the  gr id  that  the  latter  is  a  hybrid 

compound  of  Latin  and  Creek,  and  therefore  inadmissible 
on  striet  philological  principles.  It  is,  however,  rarely 
usel.     (See  -Mammalogy.)  TnEonoitE  (Jill. 

Thesaurus.     See  Lexicon. 

The'seiis,  in  Grecian  mythology,  the  national  hero  of 
Attiea  and  the  founder  of  tho  city  of  Athens,  where  ho 
established  the  Panathenu'iin  festival  and  tho  Pythian 
games  :  was  a  son  of  vEgcus  and  JEthra,  and  was  married 
first  to  Antiope,  the  queen  of  the  Amazons,  whom  he  car- 
ried off,  afterward  to  Phaedra.  He  took  part  in  the  cam- 
paign of  the  Argonauts,  in  the  Calydonian  hunt,  in  the 
battle  with  the  Centaurs,  etc.,  but  his  most  famous  exploit 
was  the  Blaying  of  Minotaur.  Attiea  was  bound  to  send 
annually  a  tribute  of  youths  to  Crete  to  he  sacrificed  to 
this  monster.  In  order  to  put  an  end  to  this  misery, 
Theseus  repaired  to  Crete  and  won  the  affection  of  Ariadne, 
the  daughter  of  King  Minos,  who  provided  him  with  a  clue 

to  the  labyrinth  and  a  sword  to  kill  Minotaur;  he  slew  the 
monster  and  carried  off  Ariadne,  whom  he  afterward  left 
on  Naxos.  Dnring  a  revolution  in  Athens  he  tied  to 
Scyros,  where  he  perished  by  tho  treachery  of  King  Ly- 
comedes,  but  in  409  n.  c.  Cimon  conquered  .Scyros  and 
brought  his  bones  back  to  Athens,  where  they  were  interred 
in  the  celebrated  temple  of  Theseus,  one  of  the  finest  build- 
ings in  Athens,  which  during  the  MiddleAges  was  used  as 
a  Christian  church,  but  now  is  employed  as  a  museum.  By 
the  sculptors  Theseus  was  sometimes  represented  as  re- 
sembling Hercules,  with  a  lion's  skin  and  a  club,  though  of 
a  lighter  and  fleeter  form  and  of  a  more  olevated  expres- 
sion; sometimes  as  resembling  Ilcrmcs,  with  ehlamys  (a 
short  cloak)  and  pet&SOS  (a  cap). 

Thesiger.     See  Chelmsford. 

Thes'pis,  a  native  of  Ienria  in  Attica  anil  a  contem- 
porary of  Pisistratus,  became  the  inventor  of  the  Greek 
tragedy  by  introducing  between  t\iv  ilithyrainhie  chorus  at 
the  festival  of  Dionysus  an  interlocutor,  an  actor,  who  in 
monologues,  or   perhaps   in    dialogues  with   the   leaders   of 

the  chorus,  narrated]  or  gave  a  mimetic  representation  of, 

the  incidents  to  which  the  songs  referred.  Nothing  of  his 
writings,  if  he  wrote  anything,  has  come  down  t"  us.  but 

it    is    probable  that  his  dramatic   representations  w  nr  \  n  v 

far  from  i hat  sublime  and  solemn  character  which  nr  know 

from  -Ivsrhylus.     Nei  BrtheleSS,  the  curious  picture  .it'  The- 

pis  strolling  around  from  place  to  place  and  entertaining 
people  with  shows  from  his  wagon  is  Q  misconception  of  a 

tunc  in  which  tin-  theatre  and   drama  bad  Inst  all  reli 
signification,  and    become  a  mere  aiiiii-rinrul  of  the  multi- 
tude.      It  is   Horace  who  gave  currency  to  this  idea. 

Thessalo'niang',  First  Epistle  of  st.  Paul  to 
the,  was  written  from  Athens  or  Corinth  in  53  a.  n.  to 
the  church  at  Thessalonica.     It  contains  encouragement 

for  the  infant  Church,  and  warnings  againsl  li 

and  avarice. 

'I'hc  Second  Epistle  to  the Thessalonians  "a-  written 
by  St.  Paul  from  Corinth  soon  aftoi  the  in  t,  to  counteract 

certain   misapprehensions   as  to  the   -| i  hint 

of  Jesus  Christ,  and  the  consequent 

They  are  first  in  ohr logioal  order  of  Paul'.-  Epistles, 

Thessalonica,    See  Salonioa. 

Th ess 'uiy,  or  Thessa  lia,     lai      division  of  at 
Greece,  bounded  li.  in  the    E  i  in     t  i,  v  bj    Macedonia, 

and  W  .  by  Eplrus.     Thi  i    ■*  plain,  end I  on  all 

sides  by  mountain-     Pelion  md n  tho  I   ,01 

and  the  Catni cm  Mounl     t  the  \..  Plndui  on  the 


W.,  and  tlrthrys  on  the  S.     The  .-oil  is  very  d  rtile.  and  the 

land  was  in  ancient  timet  I .m, .,,.     for  it-  wheat  :m<l  it 

breed  of  horses.     The  inhabitants  were  /Bolians,  but  lin- 
early the  EpirOtes  iniadrd  and  conquered  tl oiinlry.  and 

made  the    inhabitant-    their    -lave.      The    gOVen nl    w.i- 

oligarchical,   but    verj    often  disturbed  by  internal   war.-, 
which  was  i1  i  never  exercised  any 

influence  on  the  affairs  of  Ore    e.     It  wa oqnered  by 

Philip  of  Macedon,  and  passed  from  Macedonia  into  the 
hands  of  the  Romans. 

Thet'ford,  tp.,  Mich.     P.  1200. 

Thetford,  p.-v.  and  tp.,  Orange  oo.,  Vt     P.  1 
'I'he'tis,  in  Grecian  mythology,  a  daughter  of  v 
an  I  Doris,  and  the  leader  .>f  the  Nereids,  was  married  t"  a 
mortal  man.  Pcicu-.  king  of  the  Myrmidons  in  Thi 
-   ause  an  oroele  had  declared  that  she  should  bear  a  son 

who  would  III me  more  I. no on-  than  hi-  tailor,  for  which 

ret m of  the  gods  wanted  i"  marry  lor.     Shi 

several  children  to  PeleUS,  but  they  all   perished   under  her 
attempts  to  make  them  im rial,  with  the  exception  .,f  the 

youngest,  Achilles,  whom  tin-  fatbet  saved  by  interrupting 
tin-  mother's  experiment-.     Provoked,  'I  Peleui 

and  returned  to  the  water-  whence  -In-  had  nc,  but 

followed  the  fortune-  of  her  s.m  with  passionate  sympathy. 
'riit'veimt'  i  Mei.i  nisi  in.  it  i.  b.  in   p.,, i     about   1820; 
travelled  mueh  in  Europe;  held  official  po 
in  It'.Ci  and  in  Rome  1652  54  :  became  keeper  of  the  Royal 
Library  in  Paris  in  1684,  and  published  Relation*  de  I' 
'"■■'/"-/■  -  cnrieHX  (2  vols,  fol.,  Paris,  1863-72)  and  1: 

dr  Voyagt  b  (1681),  containing  Marquette's  Vi<    resetniu 

I'AmSrique  septentrionale.     I».  at    i--i  Oct.  29,  1692.      Ili- 

lirphrw.     JE  l\     DE      I'll!   I  I  Nor.     li.     ill     Pa  I 

travelled  extensively  in  Europe,  Northern  Africa,  Central 
and  Southern  Asia.  1*.  at  Miana,  Irmenia,  Nov.28,  1667. 
Hi-  Voyage*  were  published  Beparatolyin  1664  and  1684; 
collected  in  .">  vol-,  in  1689.  Be  introduoed  eoffee  into 
France  in  1055. 
Theza,  town  of  Morocco,  on  the  Sebu,  in  lat.34    B1  N-. 

Ion.  3°   55'   W.,  is    fortified,  Im-    a    line    mO8qU0,  and    Carries 

on  some  trade  with  Algiers,  Tlemcen,  and  Fes.     It  is  fa- 
mous for  its  excellent  water.      P.  5009. 

Thian'-Slian  ("celestial  mountains"),  a  lofty  moun- 
tain-chain in  Central  Asia,  extend-  in  hit.  12°  W.  from  Ion. 
80°  to  90°  K..  forming  the  boundary  betwei  n  I  hian  Shan- 
Nanloo.  or  Toorkistan,  and  Tbian  Shan  Peloo, 
garia.  It  is  volcanic,  and  several  of  it-  peaks  rise  to  tbo 
height  of  21,111111  feci,  but  very  little  is  known  about  it. 

Thibaudeau'  t  Anton  Cl  iibe  I,  b.  at  Poitiers  Mar.  j::, 
1765,  where  he  subsequently  practised  a-  an  advocati 
elected  a  deputy  to  tin-  Convention  in  1792  ii   the 

execution   01    the  king  without   appeal   I  •  t  he  people,  but  fell 

out,  nevertheless,  with  the  Terrorists;  was  chosen  p 
dent  of  the  Council  of  Five  Hundred  in  li'-"''.  but  was  pro 
scribed  by  the  Director]  ;  be  tame  a  member  "t  the  counoil 
of  state  under  the  Consulate  mil  Empire,  and  was  mi 
count  in  1808,  but   was  banished  from   France  by  tht 

dinar I  July  26,  1815,  and  lived  in  Prague,  engaged  in 

mercantile  business,  till  1830,  when  he  returned 

was  made  a  senator  after  the  coup  oVitat,  I'  I'. 

Mar.   s.   l-.,  I.     Besidi      lei  >    il   other   woi  ks,   in-  u  rote 

1/,  moil  i      ■  iir  fa    '  bit lion  >'  /■   /e 

and  3fi  U  Conaulat 

Tlnlmiit  .  or  Thibaud,  b   at   Froyea  in  I201,apost- 
l, n in. .ii -  -..a  ..t  Count  Tbibaul  of  Champagne,  and  Blanche, 

daughter  of  King  St ho  the  »i t   Navarro;  was 

,ii   in.    ...nit  of   Philip 
pai  ii inglements  after  the  death  of  i 

\lll     :    boa  kin.-  ■•!    NaVS  mad 1  utterly 

unsud lul  crusade  in   1239;   persecuted  the  Albigonses 

in  his  territories,  whioh  in  other  re  i  .rued  well. 

H.  at   Pamplona  Jul)   10,  1 1  >3,     Imong  thi    I 

sigh  rank  ;    66  poem-  bj    bun  were  published  in 

17  1:'  i,     i         qui    dr  Is  bin  oUiero,  and  81  id  in 

Tarbe'  1861). 

Thi  bant  [Antos  I'liii'iuin  ii  .Iistisi. b. at  II 
i.  it;  i  ;  studied  Ian  at    ■ 
..ii   ii  lot,  and  became  professor  ol  |ut 
1799  at  Kirl.  in  Isu.'  ;,t  Jena,  and   In  i 
Mar.  28,  1840.     His   S 

,        I  .n        hM    been  ofti  n 
\  tiykr.it  n'*«j  atlgi  i  u 

l>,„t..hl.,„d    (1814 

/.'.  ,„!,., I  d.r    V: nit- tl  I  -   :  '    l,ut 

i  ory  Interesting  mustoal  eonti 
I  bib  it.    ot      Til"  I 

t 

the  cs-  Basti  rn  M      it  "'• 

M  ...  0  Polo  """' 
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THIBET. 


valley  lying  between  the  Himalaya  in  the  S.  and  the  Ka- 
rakorum  or  Thanglo  "pass  over  the  steppes"  is  the  X., 
an  1  drained  on  the  E.  by  the  Tsang-Po,  which  by  some  is 
considered  to  b  i  thi  Brahmapootra,  una  on  the  W.  by  the 
river-systems  of  the  [ndua  and  Sutlej.  Its  eastern  and 
western  b  mndarics  are  formed  by  two  mountain-ranges 
which  run  respectively  in  southern  and  south-western  di- 
ttl  97"  and  7:;°  E.     Its  total  area  is  esti- 

I  a(  1480,100  sq.  m.,  of  which  Eastern  Thibet,  or  the 

ivince  of  Thibet,  comprises  1,000,000;   Western 

Ihibet,  or  the  Cashmerian  province  of  Ludak,  39,100  ;  and 

ritory  of  the  independent  Kanjoot  tribes  in  the  val- 

'        ol  Gilgit,  Hunza,  Nagar,  and  Yassin,  W.  of  the  Indus 

.  9000  sq.  m.  With  respect  to  its  surface  Thibet  forms 
an  elevated,  undulating  valley  hemmed  in  between  high 
mountain -ranges,  whose  peaks  in  the  Kailas  or  Gangri 
(Tise)  group,  near  the  watershed  between  the  Indus  and 
the  Sutlej.  reach  a  height  of  22,000  feet;  the  watershed 
itself  is  situated  at  an  elevation  of  15,500  feet.  This 
Gangri  group  and  the  adjoining  Karakorum  or  Thangla 
range,  as  well  as  the  desert-Bteppes  which  extend  north- 
ward to  the  Kiin-Lun,  have  been  explored  only  in  their 
western  parts  ;  no  European  has  ever  visited  the  central 
regions.  We  only  know  that  a  division  takes  place  into 
two  almost  equally  high  branches,  which  to  the  X.  and  S. 
enclose  a  depression  of  no  considerable  depth,  probably  of 
an  average  height  of  15,000  feet,  and  with  an  inclination 
from  W.  to  E.  The  Kiin-Lun  (Kwen-Lun),  the  northern- 
most of  the  mountain-systems  of  High  Asia,  is  beyond  the 
boundary  of  Thibet.  Its  valleys  are  elevated  plateaus, 
which,  as  far  as  we  know,  slope  gently  toward  the  Kara- 
korum range.  Lakes  are  numerous  and  of  large  size,  but 
the  precipitation  not  balancing  the  evaporation,  they  have 
lost  considerably  in  bulk,  and  their  waters  have  often  be- 
come briny.  In  Southern  Thibet  are  the  Byanbrog,  com- 
monly written  Yamdok  or  Chamdok,  a  fresh-water  lake 
situated  at  an  elevation  of  13.700  feet,  comprising  an  area 
of  116  quadrate  kilometre-,  and  containing  a  large  inhabited 
island  whose  hills  rise  3000  feet  above  the  water ;  the  Namtso 
or  Tengrinor,  farther  to  the  N.,  explored  in  1ST2  by  Indian 
pandits,  and  situated  at  an  elevation  of  15,190  feet :  and  be- 
yond this  four  other  lakes,  as  yet  unexplored.  In  the  region 
of  the  sources  of  the  Sutlej  are  the  two  fresh-water  lakes 
Mapang,  or  Mansaraner,  situated  at  an  elevation  of  15,250 
feet,  and  Lang-Tso  or  Rakutal,  both  of  which  play  a  conspic- 
uous part  in  the  mythology  and  pilgrimages  of  the  Hindoos. 
Of  the  numerous  salt  lakes  in  Cashmerian  Thibet  the  largest 
are  the  Tsomoriri,  situated  at  an  elevation  of  14.900  feet, 
near  the  English  frontier,  and  the  Tsomoqualari,  or  Pang- 
Kong,  consisting  of  two  large  basins,  one  above  the  other. 
Numerous  rivers  originate  in  Thibet.  The  chief  stream  to 
the  E.  is  Tsang-Po,  which  by  English-Indian  geographers 
is  considered  to  form  the  trunk  current  of  the  Brahmapoo- 
tra, while  others  hold — and  probably  with  more  right — that 
this  river  is  formed  by  the  three  streams,  the  Tsang-Po  in 
the  W.,  the  Dibong  in  the  centre,  and  the  Lohit  in  the  E.. 
and  that  the  last  mentioned  is  the  principal  current,  as  it 
carries  the  greatest  amount  of  water.  To  the  W.  the 
country  is  drained  by  the  Sutlej.  an  affluent  of  the  Indus. 
and  the  Indus,  which  flows  steadily  in  a  western  direction 
to  the  western  frontier  of  Thibet,  where  it  suddenly  turns 
to  the  S.  Tbe  streams  descending  from  the  Karakorum 
and  watering  Ea-tern  Toorkistan  unite  in  the  Tarim  River. 
In  spite  of  the  low  northern  latitude,  the  climate  is  very 
cool,  even  at  the  bottom  of  the  valleys,  on  account  of  the 
great  elevation  of  the  surface.  At  an  elevation  of  12.000 
feet,  at  which  densely-peopled  districts  still  occur,  the 
mean  annual  temperature  is  only  41-43°  F..  and  the  lowest 
—  4°  F.  In  winter  the  rivers  are  covered  with  ice  at  an 
elevation  of  7o00  feet,  but  in  valleys  below  10,000  feet  snow- 
is  not  sure  to  fall,  on  account  of  the  extraordinary  dryness 
of  the  atmo-phere:  cloud-formations  and  summer  shower- 
arc  rare,  and  main  districts  have  only  1  percent,  of  that 
amount  of  moisture  which  would  be  necessary  to  saturate 
the  ground.  The  rich  gold-deposits  of  Thibet  were  known, 
according  to  the  researches  of  Prof.  Sehiern,  to  the  ancient 
writers,  and  gave  rise  to  the  myth  of  the  gold-digging  ants. 
At  present  the  yield  is  brought  into  market  in  a  very  im- 
pure state.  Rich  coal-deposits  are  found,  and  borax  has 
become  an  article  of  the  world's  commerce.  Hot  springs 
are  numerous,  and  form  an  object  of  the  superstitious  wor- 
ship of  thousands  of  pilgrims;  but  medical  institutions 
have  nowhere  been  established.  Agriculture  i^  of  subor- 
dinate importance  here,  as  in  all  mountain-countries  with  a 
temperate  climate;  the  chief  wealth  of  the  country  consists 
in  its  pastures  and  cattle.  The  prevalent  characteristic  of 
the  landscape  i^  its  absolute  destitution  of  forest :  from  the 
snowfields  far  into  the  valleys  the  eye  meets  nothing  but 
yellow,  purple,  or  brown  tints,  square  mil--  <.f  bare  rock 
without  one  spe  '■-  "I'  green.  Meadows  and  fields  are  found 
only  at  the  bottom  of  the  larger  valleys,  and  are  so  rare  in  the 


rest  of  Thibet  that  the  villages  separated  many  miles  from 
each  other  haveoften  received  theirnames  from  their  location 
in  the  neighborhood  or  within  the  limits  of  such  a  fertile 
spot.  Single  trees  may  be  cultivated  at  an  elevation  of 
12,000  feet,  but  generally  bushes  take  the  place  of  groves, 
and  willows  and  poplars  yield  the  scanty  building  ma- 
terials. Coarse -fibred  plants  and  dung  serve  as  fuel.  Fruit 
trees  can  be  cultivated  with  profit  only  in  the  south-eastern 
and  western  districts;  here  apricots  and  currants  form  val- 
uable articles  of  export.  Among  the  cereals  barley  and  va- 
rious kinds  of  leguminous  plants  yield  good  crops ;  rye  and 
wheat  succeed  in  the  valley  of  the  Tsang-Po  up  to  a  height 
of  12,000  feet,  but  do  not  ripen  until  the  end  of  September. 
As  agriculture  everywhere  demands  irrigation,  it  is  confined 
to  the  bottom  of  the  valleys  and  the  lower  slopes.  The 
meadows  are  neglected,  though  lucerne  grass  yields  a  good 
crop  even  at  an  elevation  of  13,000  feet.  Hay  is  not  made. 
The  higher  pasture-grounds  are  frequented  during  summer 
by  wandering  tribes,  which  during  the  winter  return  to  the 
valleys.  The  cattle  arc  a  cross  between  the  Thibetan  bull, 
the  yak,  and  the  Indian  cow.  The  sheep  is  the  0\  ie 
barual  of  Hodgson.  Sheep  are  also  employed  as  beasts 
of  burden.  The  horse  is  small  but  vigorous;  asses  are 
kept  only  by  the  leaders  of  caravans.  The  goat  has  under 
its  covering  of  long,  overlapping  hairs  a  coat  of  fine  wool, 
the  so-called puihnc,  which  is  of  importance  for  the  manu- 
facture of  shawls.  Dogs  are  so  numerous  that  they  have 
become  a  nuisance.  Poultry  was  introduced  from  Cashmere 
about  twenty-five  years  ago.  Game  is  numerous  in  the 
higher  locations,  where  there  are  large  uninhabited  re- 
gions. The  musk-deer  is  the  most  valuable  game;  the 
kyang,  Equus  hemionue,  a  kind  of  wild  horse ;  the  yak.  Bos 
or  Po'iphagua  grunniena  ;  a  colossal  mountain -sheep,  Oris 
argali,  of  the  size  of  a  stag,  and  the  Pseudoms  nahoor, 
another  kind  of  sheep,  of  the  size  of  a  common  deer. 
Millions  of  wild  yaks  roam  in  the  northern  part  of 
Thibet.  A  bear,  Ursna  himalai/dniis,  of  small  size,  and  a 
kind  of  leopard,  Fells  macroacelides,  are  the  largest  beasts 
of  prey,  but  they  avoid  the  inhabited  valleys.  The  popu- 
lation is  estimated  at  5.250,000.  of  which  about  5,000,000 
belong  to  the  Chinese,  about  150,000  to  the  Cashmerian  part, 
and  about  21,000  to  the  western  valleys  inhabited  by  the 
Kanjoot.  Considered  with  respect  to  its  total  area,  Thibet 
is  very  thinly  peopled ;  nevertheless,  in  its  principal  val- 
leys the  population  is  as  dense  as  in  the  central  cantons  of 
Switzerland,  though  these  valleys  are  situated  about  3000 
feet  higher.  In  1854  the  capital,  Lassa  (11,700  feet),  num- 
bered 15,000  inhabitants,  besides  1500  soldiers  and  a  mo- 
nastic population  estimated  at  18,000,  the  single  monastery 
of  Debang  containing  7700  monks.  Digarchi  (Shegatse), 
farther  to  the  W.  (11,800  feet),  has  9500  inhabitants,  not 
reckoning  tbe  inmates  of  the  famous  monastery,  Tashi- 
lumpo.  Le,  in  the  valley  of  the  Sutlej  (11,354  feet),  has  a 
fixed  population  of  4000,  which  in  summer  increases  to 
10,000.  Ethnographically,  the  Thibetans  belong  to  the 
Mongolian,  more  especially  to  the  Turkish,  race.  Beyond 
Thibet  they  pushed  onward  into  the  Himalaya,  and  founded 
empires  in  Bootan  and  Sikkira.  Attempts  have  been  made, 
though  in  vain,  to  prove  a  connection  between  them  and 
the  aboriginal  population  of  British  India;  the  bodily  de- 
velopment is  decidedly  different  in  the  two  races.  On  the 
other  hand,  there  exist  both  in  language  and  exterior  strik- 
ing resemblances  between  the  Thibetans  and  the  population 
of  the  northern  part  of  the  Indo-Chinese  peninsula.  With 
the  Thibetans  the  skull  is  well  developed ;  the  forehead  low 
but  broad;  the  bridge  of  the  nose  very  flat,  and  so  much 
sunk  that  in  profile  it  stands  out  very  little,  and  sometimes 
does  not  show  at  all;  the  eyes  set  obliquely  :  the  hair  dark 
and  bristly;  the  chest  broad;  the  muscles  strong  and  well 
developed;  hands  and  feet  small;  stature  lower  than  in 
Central  Europe.  Caste-divisions  do  not  exist ;  they  are 
even  forbidden  by  the  religion.  But  polyandry  is  quite 
common.  On  account  of  the  sterility  of  the  soil,  and  the 
great  difficulties  in  providing  for  a  numerous  family,  bro- 
thers or  relatives  often  take  a  wife  in  common,  and  provide 
in  common  for  the  children.  The  consequence  of  this  ar- 
rangement is  that  the  women  aro  very  little  bashful.  They 
generally  carry  on,  on  their  own  account,  some  small  trade, 
the  profit  of  which  they  spend  for  their  own  personal  want-. 
The  girls  are  very  lascivious,  and  the  monks,  compelled  to 
live  unmarried,  commit  the  greatest  excesses  with  them. 
The  Thibetan  is  generally  a  straightforward  man,  and  pos- 
sessed of  a  quick  understanding,  though  his  fear  of  the 
priests  verge?  on  superstition.  The  common  dress  is  marie 
of  thick  woollen  stuffs,  and  consists  for  both  sexes  of  a 
cloak:  the  men  wear  trousers,  the  women  under-cloaks. 
Socks  lined  with  leather  serve  as  boots.  The  head  is  cov- 
ered with  a  elose-fitting  cap.  Generally,  the  dress  is  in 
shabby  condition,  partly  because  it  wears  out  very  rapidly 
in  travelling  along  the  rough  mountain-paths,  partly  on 
account  of  the  enormous  taxes  paid  to  the  priests.     Whole 
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villages  depend  for  their  livelihood  on  mercantile  enter- 
prises in  salt,  borax,  rhubarb,  etc.,  on  the  carrying  busi- 
ness, forming  and  conducting  caravans,  etc.;  manufactar 
ing  industry  is  of  little  importance,  felt  and  coarse  woollen 
stuffs  being  the  only  articles  worth  mentioning.    Commerce 
with  India  is  much  obstructed  on  the  pari  of  the  Chinese 
officials  by  annoying  pass-regulations,  by  heavy   d 
etc.,  but  a  lively  intercommunication  takes  place  between 
[Thibet  and  the  countries  of  the  Yang  tse-Kiang,  the  na 
tive  products  being  exchanged  for  tea,  silks,  and  drug 
In  Cashmerian  Thibet  the  case  is  different.    Here  the  Eng 
lish  have  constructed  roads.     In  ls~3  they  compelled  the 
maharajahof  Cashmere  to  improve  the  road  across  the  Kara 
korum  pass,   18,550   feet  high,  and  to   abolish   the  heavj 
transit-duty,  and  in  1874  they  opened  Eastern  Toorkistan 
for  their  goods  by  a  commercial  treaty  with  Kashgar.     At 
the  close  of  1874  the  newly-founded  Central   India  Com 
pany  formed  a  caravan  at  Lanor  of  500  beasts  of  burden, 
loaded  with  English   manufactures  to  a  value  of  £25,000: 
it  reached  Kashgar  in  safety,  and  found  a  good  market 

History  and  religion  arc  mure  closely  connected  in  Thibel 
than  anywhere  else.  Tradition  reaches  back  to  the  fn-f 
century  before  Christ.  At  that  time  the  country  was  di- 
vided into  numerous  small  kingdoms.  But  in  the  Brsl 
century  after  Christ  fifty-three  of  these  kingdoms  became 
tributary  to  the  dragon  throne  of  China,  and  a  prince  of 
India  united  the  others,  on  the  Yarlung  River,  into  one 
state.  Under  his  successors  commerce  with  India  and  ag- 
riculture flourished.  The  religion  of  Booddha  was  intro- 
duced in  Thibet  under  King  Srongtsan  Gampo  (617  (598 
A.  p.),  about  twelve  centuries  after  the  appearance  of  its 
founder  in  India.  It  was  brought  to  Thibet  by  sonic 
priests  from  Sinde,  who  sought  refuge  here  from  the  per- 
secutions by  which,  at  that  time,  the  B  rah  mans  succeeded 
in  extirpating  Booddhism  in  India.  These  priests  brought. 
also  the  art  of  writing  with  them,  and  translated  the  sacred 
books  of  the  Indian  Booddhists  into  Thibetan.  Monas- 
teries were  built,  and  they  became  here,  as  in  Germany  in 
the  Middle  Ages,  centres  of  learned  education  and  profes- 
sional skill.  At  the  same  time,  the  empire  was  strength- 
ened by  conquests,  the  administration  was  improved,  and 
the  royal  residence  wns  removed  from  the  Yarlung  River 
\V.  to  Lassa,  the  "city  of  the  gods,"  which  still  is  the 
capital  of  the  country.  Imprudent  preference  showed  to 
the  priests  led  in  the  ninth  century  to  interior  disturbances 
and  the  decay  of  the  empire.  In  place  of  Booddhism  the 
old  worship  of  evil  demons,  the  Bompa  religion,  was  once 
more  established,  and  the  king  was  expelled.  But  after 
the  lapse  of  eighty  years  a  descendant  of  the  legitimate 

dynasty  came  again  into  power,  and  with  him  the  I! Mh- 

ist  priests.  The  western  part  of  the  country,  however, 
separated,  formed  an  independent  state  under  the  name  of 
Maryul  or  Ladak,  and  became  in  the  sixteenth  and  seven- 
teenth centuries  the  cause  of  the  establishment  at  Lassa 
of  the  temporal  power  of  the  Dalai  Lama,  the  pope  of  the 
Booddhists  of  Central  Asia.  In  the  fourteenth  century 
the  priests  had  become  mere  jugglers.  Then  arose  in 
Thibet  a  reformer,  the  monk  Tsonkhapa,  born  in  1355  a.  i>. 
in  the  district  of  Amdo,  wdierc  is  now  the  famous  monastery 
of  K unburn.  Tsonkhapa  strictly  prohibited  ordinary  tricks 
and  pretended  miracles  of  charlatanism,  and  underl  »ok 
with  success  the  difficult  task  of  uniting  and  reconciling 

the  dialectical  and  mystical  schools  which  Thibetan  Booddh 

ism  had  brought  forth.  He  also  published  most  compre- 
hensive works.  His  innovations  were  never  universally 
acknowledged;  his  followers,  however,  called  Golukpo  or 

Galdaupa — a  name  derived  from  its  principal  m tstery, 

Galdau,  at  Lassa— arc  the  most  numerous,  and  wear  d 
yellow  garb,  while  the  others   have  chosen   re  1.      The  old 

dogma  that  in  times  in  which  the  religion  of  B Idha  be 

came  forgotten  a  new   Booddha  shoul  J  appear  and  -leu 
tin-  way  nut   of  existing  misery,  was  extended,     li   novi 
taught  that   Booddha  was  always  present  on  earth,  man 
ifeating  himself  through  some  representative.     In  tic  hi 
teenth  century  Gtednu-Dub,  provost  of  a  large  monastery, 
na-  the  first  to  claim  for  him -elf  the  high  dignitj  "i  being 
an   incarnation  of  the  Booddha    who  appeared  for  tl 
time  in  the  sixth  century  before  I  brist.     He  assumed  the 
magnificent   title  of  the  "vorj    costliesi    ti  tch<      o  can." 

Tin-  Mongols  called  him  Gyatso  or  Dalai  Li ,1    ■ 

ocean."  and  under  this  title  he  became  known  in  Europe. 
The  clergy,  called  lama— that  is,  the  "upper,"  "   i  perioi 
— soon  recognized  the  unassailable  pot  iti 
as  an  excellent  means  of  oxti  nd  n  '  h 

number  of  mono  Series  i 

took  up  his  re  idencc  in   th     o<  '■  ;>;  il  i  I   n 

brang  En   Lassa.     I    ■     ''  I  to  him  as  the 

highest   wisd an  i  afterward  became  the  m< 

defender-  of  hi    ra  ■  I  l°r£J   ' 

favored  the  dii  ision  of  the  i  nnall 

principalitie  ,     I  niting  with  King  I  La 
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1  dak,  the  princes  arose  against  the  clergy,  but  the  | 
called  in  the  Koshot  Mongols,  who  were  just  arming 
«■  unpaign  againsl  the  West,  and  by  their  aid  th 
then-  advei  saries,  and  also  took  in  1640  the  U  n  | 
ernmenl  into  their  hands,  eoi 
on  a  representatn  e>  a  prime  minister.    Borne  gross  in 
turns  by  which,  in  the  beginning  of  the  eighteenth  i  -  i 
a  prime  ministei  succeeded  in  eoneealing  the  death  i 
Dalai  Lama  for  several  years,  led  to  a  Chinese  in     i  i 
The  Chinese  government  assumed  superintendence  over  the 
election  of  the  Dalai  Lama  and  the  administration  ol 

country,  and  from  tb  n  I ■  il  h  i    i.<  pi  d    landing  ai  my  in 

the  country  and  appoints  all  the  officials.     Ti, 
became   n  Chinese  province.     The  election  ol   the   D 
Lama  is  a  mere  form  and  n  frau   pia.    When  a  Dalai  Kama 
dies,  p<-  ai  Mar  Bigne  occur.     Thus,  in  the  midst  ol  the  snow- 
Gelds  one  spot  will  suddenly  bi le  green,  thereby  indica- 
ting thai   Booddha  descended  to  earth  on  this  r< 
But  it  is  singular  that  auch  signs  always  occur  at  leveral 
places,  and  that  il  always  it  b  child  onlj  a  fen  yean  old 
which  B idha  selects  as  his  medium.     An  imperial  com- 
mittee examine-  ill,,  ohildren   in  question,  and   the  lots 
drawn  with  great  solemnity  finally  decide  among  tin   . 
tenders.     But  the  lots  are  painted  on  the  outside  according 

to  a  Chinese  protocol,  in  order  to  guide  the  officials  in  the 
election,  and  prevent  any  child  which  might  be  disagreeable 
to  the  Chinese  government  from  being  elected.  'I  be  -  bild 
elected  is  then  brought  to  a  monastery,  and  trained  bj  the 
priests  in  the  pious  deception  which  be  is  destined  to 
practise  all  his  life  through.  The  last  election  took 
place  in  1875,  and  a  child  from  the  western  boundary, 
toward  Ladak,  was  elected  a  circumstance  w  bicfa  seems  to 
indicate  a  decrease  of  the  Chinese  influence,  at  formerlv  the 
Dalai  Lama  always  arose  in  theeastern  districts  toward  the 
Chinese  frontier.  Western  Thibet,  or  Ladak,  was  in  tin- 
last  century  exposed  to  frequent  invasions  of  Turkish  ti 
from  Toorkistan.  The  king-  di\  oted  themselves  exclusively 
to  religious  exercises.  The  people  became  enervated,  and 
the  great  number  of  monasteries  ate  up  the  substaneeof  the 
nation.  Thus  the  country  fell  without  a  blow  to  Cashmere 
when  (in  1834)  the  amid  t  ion-  ruler  of  thai  country,  Etunjeel 
Singh,  invaded  it  and  incorporated  it  with  his  kingdom  as 
a  province.  The  descendants  of  the  old  dynasty  live  in 
the  capital,  Le,  unnoticed,  upon  a  small  annuity.  Cash- 
mere also  attempted  to* [uerthe  western  valleys  of  Gilgit, 

Hunza,  Nagar,  and  V;issin.     The  inhabitant     are  Indian-. 
not  Thibetans,  and   pre  rut    q    Ion    itate  ol   developmi 
They  arc  the  Darden  I  Darada)  of  the  Indian  lite 
Kendsohut  of  the  travellers.     The  conquest  ol  Gilgil  was 
partly  successful  ;  the  minor  communities,  however,  in  the 

more  elevated  valleys,  still   independent  and  inaoci 

ible  to  Europeans.     An  English  offict      H  i       ird,  made  in 
1870  an  attempt  to  penetrate  through  Qilgit  (•<  th< 
theOxus,  but  it  cost  him  his  life,    '  t  is  <lii  ided 

into  the  pr«i\  inces  of  Kham,  ('.  Tbsang,  and  the  territory 
of  Gtuari  Khorsum.  The  last  division  oomprises  the  ba- 
sin- of  the  Sutlej  and  the  [ndus,  but  it  is  very  thinly  i 

ph-d  on  ace omt  of  it-  great  elevation, and  il  is mpied  by 

Chins  "iiiv  for  strategical  res  ons.  in  the  three  other 
pro\  inces  the  administral  Uy  in  the  ban 

territorial  princes,  who  are  vassals  of  the  Chinese  emplrej 
and     under    the    superintenden f    Chinese    mandarins. 

These  mandarins,  however,  are  gene  rtlj   nol  Mantcb 
but  Thibetans,  belonging  to  the  wealthiest  families,  and 

provided  with  this  or   other  high  sounding  title.    The 

king)  also,  the  proxy  of  the  Dalai  Lama,  is  a  Thibetan,  and 
in  1854  an  insurrection,  though 
:i,i  Mti hi  .  -fui  one,  occurred  because  the  k i n ir  was  nol 
taken  from  the  same  monaster?  as  hitherto.  The  same 
families  hold  also  the  lower  oil  oil  il  sen  ice,  and 

in  the  names  of  the  supreme  Chinese  military  or  eivil  of 
i  nr  by  misusing  their  authority,  enormous  taxes  are 

:i  the  pcpie  for  the  maintenance  "t  the  offioials  and 
the  monasteries.     The  number  of  monasteries  and  monks 
is  almost  incredible:    18,000  live  in  and   around    La 
on  an  average  every  thirteenth,  and  in  some  pis 

hi,,  and   must   be  proi 

i  be  n o  not  onlj  fr« 

I  ,  .  i  iparl  of  the  public 
■  pplemenl  bj  obt  tin  ate  b< 
tition  of  the  peoj  li 
eat 
U   ■■'    ■    ■ 

i    in  (he  militia  :    p 
with  bows.     The  highest  milii 
i  authorities       i 

i  .  Chines ■ 

thoj  have  the  powt  i 
anj  oase  between  1 1 
expected  un  to 
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1^61  some  French  missionaries  attempted  to  establish  a 
Roman  Catholic  missionary  station  at  Bonga,  in  South- 
eastern Thibet,  in  lat.  28  30'  X..  Ion.  96°  45'  B.  They  were 
violently  assailed  by  the  lamas,  and  the  Chinese  authori- 
ties excused  the  disorder  by  alleging  the  religious  fanati- 
cism of  the  people.  The  missionaries  remained  unprotected, 
and  were  at  last  compelled  to  leave  Thibet.  On  every  oc- 
,.;,-,  lfl  the  Thibetan  clergy  and  the  Chinese  officials  show 
themselves  equally  eager  to  prevent  the  development  of  the 
people  in  order  not  to  lose  the  influence  which  they  now 
enjoy  on  account  of  the  general  ignorance  and  superstition. 
Italian  Capuchins  arrived  at  Lassa  in  the  beginning  of 
the  seventeenth  century,  and  in  1732,  Horacio  de  la  Penna 
visited  it  as  a  Roman  Catholic  legate,  but  was  soon  com- 
pelled to  leave  it.  In  1811,  Manning  reached  it  from  In- 
dia, and  in  1845.  Hue  and  Gabet  from  the  N.  But  since 
that  time  no  European  has  entered  it,  the  Chinese  and 
Thibetan  officials  and  soldiers  keeping  a  very  severe  police 
superintendence  along  the  frontier.  The  administration 
of  the  Cashmerian  province  of  Ladak  or  Western  Thibet 
has  made  great  progress  since  1867.  An  English  official 
was  at  that  time  sent  from  British  India  to  Le.  the  capital 
of  the  province,  at  an  elevation  of  11,354  feet,  to  superin- 
tend the  fulfilment  of  the  toll  treaty.  In  1S71  the  maha- 
rajah  of  Cashmere  also  appointed  an  Englishman  as  his 
commissioner,  and  finally  conferred  on  him  all  the  powers 
of  a  vizir,  an  office  which  had  formerly  always  been  filled 
by  a  Mohammedan. 

Language  and  Literature. — The  language  is  monosylla- 
bic and  forms  words  and  sentences  by  juxtaposition  of 
roots  and  particles;  with  the  verbs,  however,  changes  in  the 
roots  are  quite  frequent.  There  is  considerable  resemblance 
between  the  Thibetan  language  and  the  dialects  of  Northern 
Burmah:  exhaustive  philological  researches  are  still  want- 
ing, however.  A  circumstance  of  particular  interest  is  this : 
the  Thibetan  became  a  written  and  literary  language  more 
than  12(H)  years  ago;  nevertheless,  on  account  of  the  re- 
ligious or  idolatrous  reverence  with  which  the  written  word 
is  regarded  by  the  Booddhists,  the  Thibetan  language 
has,  with  some  few  and  insignificant  exceptions,  maintained 
its  written  forms  of  sounds  unchanged  up  to  this  very 
day.  while  the  style  and  the  oral  speech  underwent  con- 
siderable alterations.  This  clinging  to  the  old,  full  pro- 
nunciation of  many  sounds  characterizes  Eastern  and 
Western  Thibet,  while  in  Central  Thibet,  the  principal  seat 
of  national  civilization,  a  refined  but  somewhat  effeminate 
pronunciation  of  the  consonants  may  be  observed;  here 
also  occurs  the  greatest  difference  between  the  spoken  and 
the  written  sound.  In  6)12  a.  n.  the  Indian  Devanagari 
alphabet  was  adapted  to  the  Thibetan  language  by  orders 
of  King  Srongtsan  Gampo,  and  from  it  are  derived  the 
quadrangular  letters  of  the  Mongols;  it  is  written  from  the 
left  to  the  right.  Paper  is  madefrom  the  Daphne  canabina  j 
it  is  gray  and  coarse.  King  Srongtsan  Gampo  ordered 
the  sacred  Indian  books  treating  on  Booddhist  doctrines 
to  be  translated  into  Thibetan.  The  work  of  translation 
was  carried  on  with  a  remarkable  zeal ;  for  the  sake  of 
uniformity,  vocabularies  of  the  Sanskrit  proper  names  and 
of  the  technical  and  philosophical  terms  occurring  in  the 
original  texts  were  prepared.  King  Srongtsan  Gampo  and 
his  learned  translators  also  issued  books  written  in  their 
native  tongue,  and,  beginning  with  Tsonkhapa,  the  great 
reformer  of  the  fourteenth  century,  native  literature  de- 
veloped itself  on  a  larger  scale;  even  Mongolians  write  in 
Thibetan,  as  it  is  the  language  in  the  divine  service.  In 
the  beginning  of  the  eighteenth  century  all  the  Sanskrit 
translations  were  collected  in  two  large  and  voluminous 
works,  to  which  were  added  the  sacred  and  profane  native 
publications  of  different  periods.  These  compilations  bear 
the  title  of  Kanjoor  ("  The  Translated  Word  "  of  Booddha) 
and  Tanj  I  "  translation  of  the  Doctrine  ").  The  Kanjoor 
contains  100  volumes,  which  are  classed  under  seven 
divisions — discipline,  transcendental  wisdom,  association 
of  Booddha s,  jew  el-peak  aphorisms,  deliverance  from 
emancipation,  from  existence,  mysticism.  The  Tanjoor  com- 
prises 225  volumes,  divided  into  mysticism  and  discipline; 
its  contents  are  of  a  more  miscellaneous  character.  (For  a 
detailed  abstract  see  Emil  Schlagintweit,  Booddhism  in 
Tibet,  London,  1863.)  These  collections  have  been  printed 
with  engraved  wooden  blocks;  the  first  edition  wasprepared 
at  Narthang  in  Southern  Thibet  by  order  of  Mivang,  regent 
of  Lassa  (172S-46);  in  Europe  the  whole  of  the  Kanfoor 
and  Tanjoor,  besides  many  other  native  works  not  contained 
in  these  collections,  are  to  be  found  in  the  libraries  of  St. 
Petersburg  and  London ;  the  Kanjoor  also  at  Paris.  For 
printing,  capital  letters  are  always  used,  which  for  the  re- 
quirements of  running  hand  in  manuscripts  are  somewhat 
modified.  The  books  are  not  folded,  but  consist  of  loose 
leaves  laid  between  boards  kept  together  by  a  string.  The 
Hungarian  Osoma  was  the  first  who  brought  I  1832  i  Thibetan 
language   and    literature   within    the   reach   of  European 


students.  In  1875  a  German  Moravian  missionary,  H.  A. 
Jiischke,  published  a  most  learned  Thibetan-German  dic- 
tionary. E.  Schlagintweit. 

Thibet  Language  and  Literature.     See  Thibet. 

Thibodeaux',  p. -v.,  cap.  of  Lafourche  parish,  La.,  on 
Bay  on  Lafourche,  55  miles  W.  of  New  Orleans,  has  6 
churches,  1  college  and  1  female  institute,  2  newspapers,  a 
foundry  and  boiler-works,  1  copper  and  sheet-iron  work- 
shop, 2  carriage-factories,  3  hotels,  and  Masonic  and  Odd 
Fellows'  lodges.  Principal  business,  planting  and  mechan- 
ical working.     P.  1922. 

Grisamore  <fc  Sancax,  Eds.  ''Sentinel." 

Thiek'-Knee,  a  name  applied  to  the  species  of  the 
genus  (Edicnemus.  These  belong  to  the  family  of  Chara- 
driidie  or  plovers,  and  are  distinguished  among  them  by 
the  moderately  long  and  straight  bill  (a  little  longer  than 
the  head),  which  is  compressed  and  wedge-shaped  at  the 
terminal  half,  the  linear  open  nostrils,  some  distance  from 
the  base  of  the  bill,  and  the  elongated  tarsi  (three  or  four 
times  as  long  as  the  middle  toe)  covered  with  hexagonal 
scales.  The  species  are  peculiar  to  the  Old  World,  save 
one  ( (Edicnemus  superci/iaris),  which  has  been  described 
from  Peru;  nine  are  recognized  by  G.  R.  Gray.  They  are 
migratory  birds,  and  resort  to  the  temperate  regions  to  rear 
their  young.  They  affect  mostly  open  inland  plains.  The 
common  European  species  is  (Edicnemus  crepitans,  which 
attains  a  length  of  about  seventeen  inches.    Theodore  Gill. 

Thielt,  town  of  Belgium,  province  of  West  Flanders, 
has  several  good  educational  institutions,  and  extensive 
manufactures  of  linen  and  cotton  fabrics,  lace,  hats,  oil, 
soap,  and  chemicals.     P.  11,497. 

Thiene,  or  Tiene,  town  of  Italy,  province  of  Vi- 
cenza,  about  9  miles  N.  of  the  town  of  Vicenza.  The  vi- 
cinity has  long  been  remarkable  for  its  excellent  wines. 
P.  5945. 

Thierry'  (Jacques  Nicolas  AuGTTSTwr),  b.  at  Blois  May 

10,  1795;  educated  at  the  college  of  his  native  town  and 
the  normal  school  of  Paris;  attached  himself  in  1814  with 
great  enthusiasm  to  Saint-Simon,  whom  he  assisted  in  his 
literary  labors;  became  in  1817  a  contributor  to  Le  Cen- 
scur  enrope'en,  edited  by  Comte,  and  afterward  to  the  Conr- 
rier  francais,  m  which  he  first  published  in  1820  his  re- 
markable Lcttres  sur  VHistoire  de  la  France,  but  concen- 
trated himself  more  and  more  on  the  study  of  history,  es- 
pecially that  of  France  and  England,  and  published  in 
1825  his  Hlstoire  de  la  Conqtiete  de  VAjigleterre  par  les  Nbr- 
mands  (4  vols.,  1860),  which  attracted  great  attention,  and 
has  been  often  republished,  and  translated  twice  into  Eng- 
lish (1825  and  1S47).  In  1826  he  became  nearly  blind, 
and  could  continue  his  studies  only  by  the  aid  of  secre- 
taries and  of  his  friends,  among  whom  were  Armand  Car- 
rel and  Fauriel.  A  most  precious  assistance  he  received 
from  his  wife,  Jtlie  de  Querangal,  known  from  several 
spirited  essays  in  the  Revue  den  Deu.v  Mondea  ;  they  were 
married  in  1831,  but  she  died  in  1844.  Subsequently  he 
lived  mostly  in  his  brother's  house,  and  d.  in  Paris  May 
22,  1856.  To  the  latter  period  of  his  life  belong  Dix  Ana 
d'Etudcs  Itistorii/ucs  (1834),  a  collection  of  minor  essays, 
and  fieri!*  des  Tent})*  mSrovingiena  (1840),  both  translated 
into  English.  By  Guizot  he  was  appointed  to  edit  one 
part  of  the  Collection  dea  Monument*  inidita  de  VHiatoire 
</'  France — namely,  ^the  HecueU  dea  Monuments  inidita  de 
VHiatoire  dn  Tiers  Etai  (3  vols.,  1S49-56),  which  led  him 
to  write  his  Essai  eur  VHiatoire  <f>-  fa  Formation  et  des  Pro- 
gria  d„  Tiers  Etai  (1853  :  translated  into  English  by  Fran- 
cis B.Wells,  1855). — His  brother,  Amedee  Simon  Dominique 
Thierry,  b.  at  Plois  Aug.  2,  1797,  was  appointed  professor 
of  history  in  Besancon  in  1S28,  prefect  of  the  department 
of  Haute-Saone  in  1830,  member  of  the  council  of  state  in 
1838,  senator  in  1860,  and  d.  in  Paris  Mar.  26,  1S73.  His 
writings,  advocating  the  same  principles  as  those  of  his 
brother,  but  less  brilliant  in  execution,  comprise  Histoire 
dea  liaidois  juequ'd  la   Domination    romaine  (3  vols.,  1828), 

/Fist,, ire  de  la  Gaule  sous  V Administration  romaine  (3  vols., 
IS40-47\  Histoire  d'Attila  (2  vols.,  1856),  Iieeits  de  VHis- 
toire  romaine  (I860),  Tableau  de  V Empire  romain  (1862), 

Saint-Jerome  (2  vols.,  1S67),  Sat'nt-Chn/sostome  (1S72). 

Thiers,  town  of  France,  department  of  Puy-de-Dome, 
on  the  Durolle.  manufactures  candles,  paper,  leather,  and 
copper,  brass,  and  iron  goods,  especially  knives.     P.  16,635. 

Thiers' (LorisAnoLPHE),b.  at  Marseilles  Apr.  16,1797; 
studied  law  at  Aix;  was  admitted  to  the  bar  in  1818,  and 
began  to  practise  as  an  advocate,  but  was  drawn  by  his  am- 
bition as  well  as  by  his  talents  to  polities  and  literature, 
and  removed  in  1821  to  Paris.  Here  he  became  a  contrib- 
utor to  the  Constitiitionnrl,  and  his  articles,  comprising  criti- 
cisms on  literature,  politics,  and  art.  historical  essays,  and 
miscellaneous  sketches,  soon  brought  him  into  intimate 
connection  with  the  leaders  of  the  party  in  opposition;  as, 
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fur  instance,  with  Lautte.  Some  of  tho  articles— Z)e  fa 
Monarchic franqaUe,  Salon  de  tSSS,  L-  a  Pyre'ne'ea,  ••><  U  Midi 
tic  la  France  pendant  lea  Moia  de  Navembre  et  dt  !>•  '<  ■  mbt'i , 
etc. — were  also  published  separately,  and  attracted  a  wide 
attention.  In  1828  he  began  to  publish  his  Hiatoira  di  7a 
Be'volution francaiee, finished  in  1827 in  i"  vols.,  translated 
into  English  by  F.  Shoberl  (1838);  and  this  book  al  once 
gave  him  rank  among  the  great  historians  and  made  his 
name  popular  throughout  France.  In  L830  he  founded  the 
National  in  connection  with  Mignet  and  Annum!  Carrel, 
drew  up  thu  protest  against  the  ordonnancea  of  July  26,  and 
took  an  active  part  in  the  revolution  winch  effected  the 
change  of  dynasty  in  France.  In  August  he  entered  the 
civil  service  of  the  new  govern  in  int.  receh  ing  office  in  the 
department  of  finances,  and  ahortly  after  was  elected  a 
member  of  the  Chamber  of  Deputies.  On  Oct.  1  I,  L832, he 
was  made  minister  of  the  interior;  changed  this  depart  men! 
for  that  of  commerce  and  public  works  in  December;  re 
turned  to  it  183-1;  resigned  with  all  his  colleagues  in  Jan., 
1836,  but  was  made  prime  minister  and  minister  of  fort  ign 
affairs  in  February;  in  August,  however,  he  retired  from 
the  government  altogether.  Tho  most  prominent  features 
of  his  administration  were  the  arrest  of  the  duchess  of  Herri 
Nov.  6,  1S32,  ami  the  pacification  of  the  Vendee  ;  the  com 
pletios  of  a  number  of  public  buildings  and  monuments, 
Such  as  Arc  do  l'Ktuile,  tho  Madeleine,  the  palaco  of  the 
Quai  d'Oraay,  etc.,  and  a  great  activity  in  the  construction 
of  canals,  roads,  etc. ;  the  prompt  suppression  of  the  insur- 
rections in  Lyons  and  Paris  in  1S34;  the  adoption  of  re 
Btriotive  laws,  the  so-called  "September  laws,"  on  the  press 
and  jury,  on  account  of  the  attempt  by  Fiesobi  on  tho  life 
of  the  king,  July  28,  1835,  etc.  The  reason  of  his  with- 
drawal from  the  government  was  the  king's  opposition  to 
his  plan  of  an  armed  intervention  in  the  affairs  of  Spain. 
Once  more,  however,  he  returned  to  power  during  the  reign 
of  Louis  Philippe.  On  Mar.  1,  1840,  he  was  made  prime 
minister,  but  he  resigned  in  October.  In  the  controversy 
between  Mehemet  Ali  and  the  Porte,  France  was  Mehemet 
Ali's  only  friend,  but  the  question  was  suddenly  found  to 
have  been  settled  by  Russia,  England,  Austria,  and  Prus- 
sia, without  any  regard  to  the  views  of  France.  Thiers  now 
demanded  money  for  extensive  armaments,  proposed  to 
fortify  Paris,  meditated  a  descent  on  Italy,  etc.,  but  was 
cheoked  in  his  warlike  aspirations  by  the  absolute  unwill- 
ingness of  the  kingto  enter  into  his  plans.  He  now  retired 
from  public  life  for  several  yens;  visited  England,  Spain, 
Italy,  and  (Jcnnany,  studying  battlefields,  ransacking  ar- 
chives, and  making  other  preparations  for  his  great  work. 
Hiatoire  dn  ConaiUat  et  de  VEmpire  (20  vols.,  1845-62; 
translated  into  English  by  D.  F.  Campbell).  But  in  the 
last  years  of  the  reign  of  Louis  Philippe  ho  resinned  his 
work  in  tho  Chamber  of  Deputies,  and  made  vehement  op- 
position to  the  government  of  Guizot,  especially  to  its  for- 
eign policy.  In  the  banquets  which  preceded  the  revolu 
tion  of  Feb.,  ISIS,  he  took  no  part,  but  the  popularity  which 
he  had  partly  lost  during  his  own  administration  ho  fully  re- 
gained when  he  came  into  opposition  ;  and  when  the  revolu- 
tion actually  broke  out,  ho  was  one  of  the  men  on  whom 
many  eyes  rested.     As  a  member  of  the  Constituent  and 

Legislative  Assemblies  he  accepted  the  Republic,  but  advo- 
cated very  restrictive  measures.  He  voted  for  the  presi- 
dency of  Louis  Napoleon,  and  when  Bixio  accused  bim  in 
the  Legislative  Assembly  of  having  said  that  the  election 
of  Louis  Napoleon  as  president  would  be  a  .shame  to  Krai  ice, 
he  denied  it,  and  fought  a  duel  with  his  acouser.  Never 
theless,  when  the  Empire  began  to  develop  from  the  policy 
of  (he  presidentj  Thiers  immediately  went  into  opposition, 
and  on  Dec.  2, 1852,  he  was  arrested,  a  a  1  shortly  after  ban- 
ished from  Prance,  lie  returned,  however,  in  August,  but 
lived  in  retirement  until  1863,  when  he  was  electc  I  o  member 
of  the  Representative  Assembly  by  Paris.  His  criticism 
of  the  policy  of  the  emperor,  the  Italian  and  Mexican  wars, 
the  rebuilding  of  Paris,  etc.,  was  often  very  severe,  though 

gem-rally  not    very  effective  J    In'  was    altii"-t    thl Ij    mem- 
ber of  the  Assembly  who  opposed  and  oondemned tho < 
ration  of  war  against   Prussia.     Bui  after  tho  downfall  of 
the  Empire,  he  developed  an  astonishing  energy  to    n 
OOUntry  from  utter  ruin.     On  Sept.  17.  IS70,  hi 
o  tour  to  London,  St.  Petersburg,  Vienna,   md  I  '■■  i  nee  in 
order  to  prooure  foreign  intervention,  and  on  bis  return  in 
the  last  days  of  October  he  opened                    n    with  Bit 

uiarek  concerning  an  armistice.     Iftor  tho  oapitul n  ol 

Paris  and  the  conclusion  of  the  armi  tioo,  he   ■■      i  looted  u 

member  of  the  National   U  embl 

8,  L 871,  and  on  Feb.  17  the  \    smblj  ohose  him  ohiof  of 

the  executive.     On   Vug,  31 1 |;-  ■    ■  i 

threeyears.andhistitlo"  president  of  the  republic."   H 

very  successful  in  negotiating  the  pi  •  e;   he  raved  B 

ami  one  milliard  for   France.      Vi 

oe    ful  in  procuring  thi    m  san     »1   fulflllin     th     ■■  n  I 

of  peace;  the  payment  of  the  indemnification  and  the  lib 


era  tion  of  French  soil  from  German  occupation  were  effected 
in  ;i  surprisingly  short  time.     The  insurrection  of  the  ( 
mane  was  promptly  put  down,  and  order  and   regularity 
established  in  the  administration.     But  his  attempt  al 

olidating  the  "  o  m  ■■  n re  republic  "   bj  legi 

actmi  nl   failed,  .May  24,  1873,  and   he  resign*  d.     D    . 
Germain   Sept  3,  1877.     Among  his  otbei  Hie- 

i  )in   <l<   lauff  !>■    la  Proj  LS48),  I  II  ■ i   Ma- 

' L875).  CtBU!     ■   P]  :  i  ass*. 

Thiersch  (Frikdbich  Wh.hki.m  i.  i>.  at  Kirohscheidun 
gen,  Prussian  province  of  Saxony,  June  17,  I  78  i  .  itudied 
theology,  and  afterward  philology,  at   Lei]  I  QSttin- 

gen  :  was  appointed  professor  in  I 

of  Munich,  and  in  1812  at  tho  univi  same  city; 

\  isited   Italy,  and  wrot  id.d 

for  two  years  in  Greece,  and  wrote  />-  /  /  -.   fa 

Grice  (1833);  founded  the  philological   institute  of  Mu- 
nich;   edited  the  Acta  Philologorum  Monacetuium  (1 
29);  published  a  Creek  grams  and  contrib 

much  to  encourage  the  study  of  els     ieal   languages  and 
literatures  in  Bavaria.     D.  at  Munich  Feb.  25,  I    60      HI 

Si. ii.    lliiM-nn    Wn.llll.M    JOSIAS    ThIBRSCH,  b.    at    Munich 

Nov.  5,  lsi7;  studied  theology  at  Brlangen,  and  become 
professor  at  Marburg  in  1843,  but  resigned  thit  office  in 
1849,  and  lived  subsequently  al  Munich.  He  is  the  repre- 
sentative in  Germany  of  the  ideas  of  Edward  Irving.  He 
wrote  Grammatik  der  hebraiechen  Sprach*  (1850  .  A  ■  ■ 
liciamiu  and  Proteatantiamtta  <  L848),  Geaehichte  der  A 
I'm  apoatoliachen  Zeitalter  (1857),  Veber  chrietlichen  Fami* 
lienleben  (1859),  etc. 

Thinocor'idir  [from  Thinocorua — (ir.0t?,0u-ot.:i  "  bean 
of  sand  "  or  "  plain,"  and  j^op*  fatv,  to  " leap "• 
name  of  the  type],  a  family  of  bird 
peculiar  to  South    Imerica.     The  general  aspect  i-   - 
what   quail-like;  the  bill   rather  short,  somewhat  Blei 
broad  at   the  base,  and  compressed  forward,  and  with  the 
upper  mandible   slightly  decurved  o\er  the  low,  . 
basal  and  lateral,  and  partly  curved  bj  o  born]  n  i  mh 
wings    long   and  pointed;    tail   moderate   and    prod 

-t  raight  backward  ;  tarsi  Stout  or  moderate,  and  with  t! 

vesting  scales  more  or  less  sum  1 1 ;  toes  four,  the  three 

rior  moderately  long  and  free,  the  posterior   Small  and  el.- 

vated.    The  family  was  proposed  (by  Prince  Bona] 
in  1850)  and  has  hem  adopted  (bj   Kaup,  G  i  a_\ ,  etc.)  for  a 
group  of  birds  confined  to  the  temperate  and  cold 
of  South  America..     Tin;,    are   generally    supposed   to 
most  nearly  related  to  the  sheath  bills  (Chionididm),  but 
this   remains   to    be    verified.      They   go   about    goi 
pairs  or  small  coveys.     Their  Sight  somewhat  resem 
that  of  grouse.     < 'pen  plain-  Beem  to  be  theii  ohii 
Eight  species  arc  known,  bi  lot  genera   1  \ 

rua  and  Attagie.  '  hi*. 

Thin  Plates,  <  olors  of.    When  any  naturally  color- 
less transparent   substance  is  observed   in  extremolj  thin 
Lamina  by  mean-;  eithei  ol  reflected  or  "i  i!."i-  mitt*  d 
it  exhibits  vivid  prismatic  tints  which  varj  witl 
ness  of  the  lamina  ami  with  the  obliquity  of  the  incident 

light.        Such    colors    are    beautifully    seen    in    BOSp   bul 

resting  on   the  surface  ol    the   liquid   of   which   thej 

formed.       h nSequenCOOf  thl  0  of  the  material. 

the  thickness  gradually  and  uniformly  Increases  down  to 
the  base.     The  tints  then  fore  appear  in  parallel  and  hor- 
izontal Eone    oi  ring  .  and  in  the  order  In  whii  I 
eon  in  the  rainbow,  the  violet   being  uppermost,     tn  this 
the  film  i-  mi  ounding  medium 

nl,,.  ,liri ;   but   similar  colors  occur  in  film  a  of  liquid  com 
pressed  between  rod  in  the  assure 

parent   mini  ral  «oh  as  they   appear  in  Mich 

i  i  i.l* nt  that  the  pri 
ii, J  subsl  LB 

t  ,     ,  ht i.i i  to  their  1 

ii,  ,i   whioh  these  oolc 

„,.,  i  ..  wton.     He  employed  in  i 

tment  double  oonvi 

SOnVOX,   the    latter    ha\  ili_'   it-    plain- 

down  upon  the  formor  bj   moans  ■■!  binding  '" 

■  ,  rangemenl   the  touohin 
but  a  single  point  of  contact,  which  i    tin 

eluded     thin    } 

M     plate   regul 
directioi 

thick  n  i 

ol  • 

app  "  '"'n 

i 
'    "' ■"■  nan  '" 


SI      "  A 

p 

b-  ^^ 

•  nrr  nnnezod   M 
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the  inferior,  P  being  the  point  of  contact.     Then,  if  C   P, 
the  radios  of  curvature,  =  r,  P«'  or  IV.',  the  abscissa =ar, 

and  a  a1  or  h  I.',  tl rdinate=s#,  we  have,  by  the  equation 

of  the  circle,  2rx  -  ra      y~. 

Supposing  r  verj  great  in  respect  to  y,  the  abscissa x  is 
bo  minute  that  its  square  may  be  neglected;  whence, 
:  or  x  varies  as  //-'. 
It  was  observed  by  Newton  that  in  proceeding  outward 
from  the  centre,  which  is  quite  black,  the  same  tints  recur 
periodically,  so  that  there  are  as  many  as  seven  distinct 
series,  called  by  him  orders  of  colors.     Of  these,  the  second 
and   third  are  the  most  vivid;  the  more  distant  rapidly 
fading  out,  and  the  first  being  diluted  with  white.     The 
orders  are — 
l.  Black,  blue,  white,  yellow,  red.     4.  Green,  red. 

jreen,  yellow,  red.  5.  Greenish-blue,  red. 
3.  Purple, blue,  green.yellow,  red.  6.  Greenish-blue,  pale-red. 
7.  Greenish-blue,  reddish-white. 
The  cause  of  the  fading  with  increase  of  distance  from 
the  centre  may  be  made  manifest  by  employing  homogene- 
ous or  monochromatic  light,  obtained  by  isolating  a  portion 
of  the  rays  of  the  prismatic  spectrum  whose  refrangibility 
and  color  arc  sensibly  the  same.  Then  very  many  more 
bright  rings  will  be  observed,  separated  by  intermediate 
rings  entirely  dark.  It  will  also  be  seen  that  the  rings  of 
the  least  refrangible  rays  are  larger  than  any  others,  and 
that  the  diameters  of  rings  of  the  same  order  regularly  di- 
minish as  the  refrangibility  increases.  This  difference  of 
magnitude  between  the  rings  of  different  tints  occasions  the 
overlapping,  when  white  light  is  used,  of  one  color  upon 
another  j  bo  that  the  colors  observed  are  not  simple,  but  re- 
sultant colors,  determined  in  their  character  by  the  blend- 
ing of  the  several  simple  tints  which  happen  to  be  present 
in  different  proportions  at  the  point  of  observation.  This 
blending,  moreover,  to  a  certain  extent  produces  white 
light,  which  dilutes  or  enfeebles  the  color  formed  by  the 
combination  of  the  predominant  tints.  The  truth  of  this 
explanation  is  demonstrated  by  viewing  the  rings  through 
a  prism.  This  more  completely  superposes  the  rings  on 
one  side,  and  separates  them  on  the  other.  They  appear, 
therefore,  more  numerous  and  better  defined  on  the  side  of 
the  greatest  refraction,  while  on  the  other  they  become 
nearly  indistinguishable. 

From  a  careful  measurement  of  the  diameters  of  all  the 
rings,  Newton  ascertained  that  the  squares  of  these  diam- 
eters form  a  regular  arithmetical  progression  proportional 
to  the  natural  series  of  numbers,  1,  2,  3,  etc..  those  of  the 
bright  rings  corresponding  to  the  odd  terms  of  the  series, 
and  those  of  the  dark  to  the  even  terms.  From  the  law, 
x  varies  as  y2,  it  therefore  follows  that  where  the  bright 
rings  appear  the  thickness  of  the  plate  is  oncet  thrice,  five 
time*,  etc.  some  determinate  dimension  ;  and  that  where  the 
dark  rings  are  seen  it  is  tirirr,  four  times,  six  timet)  etc.  the 
same  quantity.  In  order  to  ascertain  this  constant.  Newton 
made  a  very  careful  measurement  of  the  absolute  diameter 
of  a  single  ring.  He  selected  the  fifth  dark  ring  for  this 
purpose.  With  this  measurement,  and  the  known  value  of 
r,  he  computed  the  thickness  of  the  plate  at  the  point  ob- 
served, which  being  the  fifth  term  of  the  series  2,  4,  6,  etc., 
istrn  times  the  constant  desired.  The  value  of  the  constant 
is  thus  found  to  be  ^g'jjjjnth  of  an  English  inch,  or,  deci- 
mally. =  0.0000056  inch.  For  the  violetit  is  about  0.0000039 
inch,  and  for  the  red  0.0000069  inch. 

These  results  illustrate  still  more  clearly  the  cause  al- 
ready pointed  out,  of  the  unequal  vividness  of  the  colors 
of  the  different  orders.  In  the  first  order  the  thicknesses 
vary  -lowly:  and  as  there  is  a  certain  range  of  variation 
within  which  each  color  may  appear,  though  its  greatest 
intensity  is  in  the  middle  of  this  range,  it  happens  that 
the  colors  of  this  order,  in  larger  proportion  than  those 
of  the  orders  next  succeeding,  mingle  to  form  white.  In 
the  fourth,  fifth,  and  higher  orders  an  opposite  cause — i.  e. 
the  rapid  variation  of  thickness — produces  a  similar  effect; 
for  here  the  ring-  are  so  crowded  together  that  the  tints 
of  different  orders  become  mingled,  and  the  resultant  is 
sensibly  colorles 

If  water  or  any  other  liquid  is  introduced  between  the 
glasses,  the  rings  become  smaller,  the  squares  of  the  di- 
ameters being  inversely  as  the  indices  of  refraction  of  the 
media  thus  introduced — a  law  which  is  of  general  applica- 
tion. 

When  the  system  of  lenses  above  described  is  held  be- 
tween the  eye  and  the  light,  another  set  of  rings  makes  its 
appearance,  formed  by  the  light  transmitted.  Of  these  it 
is  remarkable  that  the  diameters  are  intermediate  between 
those  seen  by  reflected  light  :  that  is,  the  bright  rings  Been 
by  transmission  correspond  to  the  dark  rings  seen  by  re- 
flection, and  mVe  verad.  The  tints  arc  also  much  feebler 
than  those  of  the  reflected  rings,  being  diluted  by  the  in- 
termixture of  a  great  deal  of  white  light  whii  h  has  noth- 
ing to  do  with  their  formation.     Moreover,  the  transmitted 


tints  at  any  given  point  are  complementary  to  those  re- 
flected from  the  same  point,  or  are  such  as,  united  with 
them,  will  produce  white.  The  centre  in  the  transmitted 
system  is  therefore  white,  as  in  the  reflected  it  is  black. 

The  measurements  given  above  are  those  which  corre- 
spond to  rings  formed  by  light  perpendicularly  incident. 
But  when  the  rings  are  observed  obliquely,  their  diameters 
are  rapidly  increased  with  increase  of  obliquity.  The  law 
of  this  increase  may  be  stated  thus  :  The  squares  of  the 
diameters  of  the  rings  of  the  same  order  observed  under 
different  obliquities  are  inversely  as  the  cosines  of  the 
angles  of  incidence  of  the  light  producing  them. 

Colors  resembling  those  of  thin  plates  may  be  produced 
under  certain  arrangements  by  means  of  thick  plates.  A 
silvered  glass  concave  mirror  receiving  a  very  small  beam 
of  light  in  a  dark  room,  through  a  minute  aperture  in  the 
window-shutter,  will  exhibit  colored  rings  when  the  reflec- 
tion is  thrown  upon  a  card  held  near  the  centre  of  curva- 
ture. Two  thick  plates  having  a  difference  of  thickness 
comparable  to  the  absolute  thickness  which  will  produce  color 
in  thin  plates  will  produce  color  also.  The  causes  of  all 
these  phenomena  are  considered  under  the  title  Uxdila- 
tory  Theory  or  Light  (which  see).     F.  A.  P.  Baunahd. 

Thionville'  [anc.  Theodouis  Villa;  Her.  Diedenhafen'), 
town  of  the  present  German  province  of  Alsace-Lorraine, 
on  the  Moselle,  19  miles  N.  of  Metz,  and  in  the  midst  of 
the  broad  level  plain  which  the  valley  here  exhibits.  It  is 
a  walled  city  of  the  old  school  of  fortification,  ranking 
under  that  system  as  a  third-class  fortress.  After  the  dis- 
aster of  Forbach  and  retreat  to  Metz  of  the  French,  Thion- 
ville annoyed  the  Prussians  before  the  latter  place  a  good 
deal,  and  orders  were  given  to  carry  it  by  a  coup-dc-inain 
in  August,  but  the  attempt  was  abandoned  ;  orders  to  take 
it  were  also  issued  in  September  and  again  in  October,  but 
after  reconnaissances  it  was  determined  that  the  force  ne- 
cessary to  accomplish  its  capture  could  not  then  be  spared, 
and  the  attempt  was  postponed  until  after  the  fall  of  .Metz. 
Bombarding  batteries  were  commenced  by  the  Prussians 
Nov.  16,  and  Thionville  was  bombarded  by  $5  guns  from 
7  a.m.  Nov.  22  until  the  evening  of  Nov.  24,  1870,  when  it 
capitulated  with  4000  men,  1 87  guns,  and  large  stores  of  sup- 
plies. Although  many  buildings  in  the  town  were  destroyed, 
the  defences  were  left  almost  intact.     P.  about  8000. 

Third,  in  music,  an  interval  comprising  two  degrees 
of  the  diatonic  scale.     (See  Interval.) 

Third,  tp.,  Richland  co.,  S.  C.     P.  1815. 

Third  Creek,  p. -v.  and  tp.,  Gasconade  co.,  Mo.  P. 
of  v.  200  :  of  tp.  1228. 

Third  Estate.     See  Estates,  Toe  Three. 

Third  Orders.     See  Tertiaries. 

Thirl'wall  (Connop),  D.  D.,  b.  at  Stepney.  Middlesex, 
England,-  Feb.  11,  1797;  displayed  such  extraordinary 
precocity  that  at  the  age  of  eleven  years  his  father  printed 
a  volume  of  his  compositions  under  the  title  Primitixt  or 
Essays  nnd  Poems  on  Various  Subjects,  etc.  (1809);  took 
the  Craven  and  Bell  scholarships  at  Trinity  College,  Cam- 
bridge, 1815:  graduated  as  senior  chancellor's  medallist 
1818;  became  fellow  and  tutor  there:  studied  law,  and  was 
called  to  the  bar  at  Lincoln's  Inn  1825;  published  a  trans- 
lation of  Schleicrmacher's  Critical  Essay  on  the  Gospel  of 
St.  Luke  (1825)j  took  orders  in  the  Church  of  England 
182S;  became  rector  of  Kirby  Underdale,  Yorkshire:  as- 
sisted Rev.  Julius  Charles  Hare  in  translating  Nicbuhr's 
History  of  Rome  (2  vols..  1828):  was  for  several  years  ex- 
aminer for  the  classical  tripos  at  Cambridge,  classical  ex- 
aminer in  the  University  of  London,  and  visitor  of  St. 
David's  College,  Lampeter:  wrote  for  Lurdner's  Cabinet 
Cyclopxdia  a  popular  aiatory  of  Greece  (8  vols.,  1S35-40), 
afterward  revised  and  enlarged  in  a  library  edition  (8  vols., 
1845-52) :  was  one  of  the  editors  of  the  Cambridge  Phito- 
for/iml  Mitm-inu  ;  and  became  bishop  of  St.  David's  1S40, 
whicb  post  he  resigned  June,  1874.  D.  July  27,  1S75.  He 
published  a  number  of  sermons,  charges,  letters,  addresses, 
and  essays,  which,  with  other  writings,  were  issued  under 
the  title  Literary  and  Theological  Remains  (3  vols.,  1875- 
76),  edited  by  Canon  J.  J.  S.'Perowne. 

Thirsk,  town  of  England,  county  of  York,  on  the  Cod- 
beck,  an  affluent  of  the  Swale,  manufactures  coarse  linen, 
leather,  and  saddlery.     P.  5735. 

Thirst,  a  sensation  normally  caused  by  the  need  of 
water  in  the  animal  system,  and  consequently  relieved  by 
drinking.  The  great  thirst  of  cholera  and  diabetes  is  also 
caused  by  a  deficiency  of  water.  But  thirst  also  accom- 
panies febrile  excitement.  This  is  only  temporarily  re- 
lieved by  drinking,  and  unless  contra-indicated  by  the 
symptoms  small  lumps  of  ice  will  usually  relieve  the 
thirst,  and  reduce  the  excessive  heat  with  efficiency  and 
without  danger.  The  use  of  too  much  salt  is  another  fa- 
miliar cause  of  thirst. 
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Thirty-nine  Articles  of  Religion.  When  the 
Reformation  was  fairly  introduced  into  England  under 
Edward  VI.  (1547-53),  Archbishop  Cranmer  al  firal  enter- 
tained the  noble  but  premature  project  of  framing  an  evan 

gelical  catholic  creed  in  which  all  tin-  Reformed  ehurrhes 
could  agree  in  opposition  to  the  i  Ihurch  of  Rome,  then  hold- 
ing the  Council  of  Trent,  and  invited  the  surviving  conti- 
nental Reformers,  Melanchthon,  Calvin,  and  Built nger,  to 
London  for  thepurpo.se.  Failing  in  this  scheme,  he  fi  amed, 
with  the  aid  of  his  fellow- Reformers,  Ridley  and  Latimer, 
the  royal  chaplains,  and  tin-  londgu  divines,  liiieer,  lVter 
Martyr,  and  John  a  Lasco,  whom  he  had  drawn  to  Eng 
land,  the  Forty-two  Article*  of  Religion  for  the  English 
Reformed  Church.  After  passing  through  Beveral  revi- 
sions they  were  completed  in  Nov.,  1552,  and  published  in 
1553  by  "royal  authority"  and  with  the  approval  of  con 
vocation.  The  re-establishment  of  the  papacy  under  the 
short  but  bloody  reign  of  Mary  (1553—58)  set  them  aside, 
together  with  the  Edwardine  Rook  of  Common  Prayer. 
Under  Elizabeth  (1558-1603)  the  Articles  were  revised 
and  permanently  restored.  They  were  reduced  to  thirty- 
nine,  and  brought  into  that  shape  and  form  which  they 
have  ever  retained  since  in  the  Church  of  England.  The 
Latin  edition  was  prepared  under  the  supervision  of  Arch 
bishop  Parker,  with  the  aid  of  Bishop  Cox  of  Ely  (one  of 
the  Marian  exiles)  and  Bishop  Guest  of  Rochester,  ap- 
proved by  convocation,  and  published  by  the  royal  press 
1563.  The  English  edition,  which  is  of  equal  authority, 
though  slightly  differing  from  tho  Latin,  was  adopted  by 
convocation  in  1571,  and  issued  under  the  editorial  care  of 
Bishop  Jewel  of  Salisbury  1571.  They  were  made  binding 
on  all  ministers  and  teachers  of  religion  and  students  in 
the  universities,  but  subscription  was  not  always  enforced 
with  equal  rigor,  and  bitterly  complained  of  by  noncon- 
formists, who  had  scrupulous  objections  to  the  political 
articles.  The  Act  of  Uniformity  under  Charles  II.  imposed 
greater  stringency  than  ever.  But  the  Toleration  act  of 
William  and  Mary  gave  some  relief  by  exempting  dis- 
senting ministers  from  subscribing  Articles  XXXIV.  to 
XXXVI.  and  a  portion  of  Article  XXVII.  Subsequent 
attempts  to  relax  or  abolish  subscription  resulted  at  Last  in 
the  University  Tests  act  of  L871,  which  exempts  all  stu- 
dents and  graduates  in  the  universities  of  Oxford,  Cam- 
bridge, and  Durham,  except  divinity  students, fellows, pro- 
fessors, and  heads  of  colleges,  from  subscription,  and  throws 
these  institutions  open  to  dissenters. 

The  Thirty-nine  Articles  are  among  the  most  important 
doctrinal  formulas  of  the  Reformation  period.  They  cover 
nearly  all  the  heads  of  the  Christian  faith,  especially  those 
which  were  then  under  dispute  with  the  Roman  Catholics. 
They  affirm  the  old  orthodox  doctrines  of  the  Trinity  and 
incarnation,  the  Augustinian  views  on  free-will,  total  de- 
pravity, divine  grace,  faith,  good  works,  election,  and  the 
Protestant  doctrines  on  the  Church,  purgatory,  and  the 
sacraments  of  baptism  and  the  Lord's  Supper.  Thev  are 
borrowed  in  part  from  Lutheran  standards — namely,  tho 
Augsburg  Confession  of  Melanchthon  (15:10)  and  the  Wiir- 
tcuibcrg  Confession  of  Brentius  (1552),  but  on  tho  sacra- 
ments, especially  the  much-disputed  dor-trine  of  the  real 
presence  in  tho  Eucharist,  thev  follow  tin'  Sui<s  Reform- 
er-. Rullinger  and  Calvin.  In  the  political  sections  they 
are  purely  English,  and  teach  the  Erastian  doctrine  of  the 
spiritual  as  well  as  temporal  supremacy  of  the  sovereign 
its  the  supreme  governor  of  the  Church  of  England.  They 
have  therefore  an  eclectic  and  comprehensive  character, 
which  distinguishes  the  Anglican  Church  from  the  Luther- 
an and  the  strictly  Calvinistic  churches  of  the  Continent 
and  Scotland,  ami  from  the  dissenting  denominations 
<>!'  England.  They  have  often  been  interpreted  and  misin- 
terpreted in  the  interest  of  particular   SOnOOls    and  parties, 

while    all  claim   them    as   favoring    themselves.      They 
mnst  be  understood  in  their  plain  grammatical  sense;  and 

when  this  is  doubtful,  the  Prayer  Book,  the  two  I ks  of 

Homilies,  the  Catechism,  and  tin-  private  writings  of  the 

English  Reformers  and  the  Elizabethan  divine    i h 

called  to  aid.     The  doctrinal  decisions  in   the  Gori 
Rennet,  and  other  recent  controversies  favor  gr 
in  their  interpretation. 

The  Protestant  Episcopal  Church  in  the  V.  B., 
effecting  an  independent  organization  and  episcopate  in 
consequence  of  the  American  Revolution,  formally  adopted 
the  Thirty  nine  Articles  of  the  mother  Church  al  the  Gen 
cral  Convention  held  in  Trenton,  X.  J.,  Bopt  I  '.  I  "I,  hut 
with  Bundry  alterations  and  omissions  in  the  political  arti- 
cles tArt.  XXI.  and  XXXVII.),  which  the    i  paration  of 

Church  and   Slate   made   nece  sary.     Tl nlj    doctrinal 

difference  is  the  omission  of  all  allusion  to  the  Uban 
Creed  (Art.  VIII. ),  which  is  also  excluded  from  the  Ltneri- 

can  editions  of  the   I'ravcr   Rook. 

The  following  is  the  text  -  erioan  revision  -d 

the  Articles  : 


Art.  I.  0/ Faith  in  the  ffolu  Trinity.— There  i-  but  one 
living  and  true  God,  everlasting,  without  body,  put-,  or 
passions;  of  infinite  power,  wisdom,  and  _ 
Maker  and  Preserver  of  al!  things  both  visible  and  invis- 
ible. And  in  unity  of  this  Godhead  there  be  three  Per- 
sons of  one  substance,  power,  and  eternity — thi  I 
the  Son.  and  'he  Holy  Ghost. 

Art,  II.   "/  th*    Word  or  8< f  God,  which  i 

very  if  an. —The  Son,  whi.-h  is  the  Word  of  the  Father, 
begotten  from  everlasting  of  the   I  other,   thi    rei 

'■' I  Qod,  and  of  one  substance  with  the  Father,  took 

man's  nature  in  the  womb  of  the  blessed  Virgin,  of  her 
substance;  bo  that  two  whole  and  perfect  nature-,  thai  i- 
to  .-ay.  the  Qodhead  and  manhood,  were  joined  together  in 
one  person,  never  to  be  divided,  whereof  i-  one  Chri-t. 
very  God,  and  very  man ;  who  truly  Buffered)  was  crucified, 

dead,  and  buried,  to  reconcile  hi-   Father  to  US,  and  to  l,e  ;i 

sacrifice,  not  only  ho-  original  guilt,  but  al-.  for  actual 
of  men . 

Art.  HI.  Of  th  going  dovm  of  Christ  into  //.//.— As 
Christ  died  for  us,  and  was  buried  ;  so  also  is  it  to  be  Uc- 
lieved,  that  he  went  down  into  hell. 

\i;i.  IV.  OJ  tin  Remrrection  of  Cftruf.— Christ  did 
truly  rise  again  from  death,  and  tool  ffHfa 

tle.-h,  hones,  and  all  things  appertaining  I  i  thi    pi  rfection 

of  man's  nature:  wherewith  he  ascended  into  fa 

there   sitteth,  until    be   return  to  judge  all   men  at  the  last 

day. 

Art.  V.   0j  th-   Holy  G host. —The  Holy  Ghost,  proi 
ing  from   the   Father  and   th.'   Son,   it   of  one  substance, 
majesty,  nnd  glory,  with  the  Father  and  the  >'-n.  ver} 

eternal  God. 

Art.  VI.   Of  t!<>'  Sufficiency  of  thi    If  i  ■  for 

Salvation. —  Holy  Soripture  containeth  all  thii       aec<    sary 
to  salvation;  bo  that  whatsoever  is  not  read  therein,  nor 
may  be  proved  thereby,  is  not  to  be  required  "i  any  man 
that  it  should  be  believed  as  an  article  of  the  faith,  oi 
thought  requisite  or  necessary  t"  salvation.     In  the  i 
of  tho  holy  Scripture  we  do  understand  those  canonical 
books  of  the  Old  and  New  Testament,  of  whose  autfa 
was  never  any  doubt  in  the  Church.     ";   tht    \ 
Number  of  the  Canonical  Books.     Genesis,  Exodus,  Leviti- 
cus, Numbers,  Deuteronomy,  Joshua,  Judges,  Knth,  Tie- 
First  Book    of    Samuel,    The    Sec  .ml   BOOR    Of   Samuel,  The 

First  Bonk  of  Kings  The  Second  Boob  ol  Kit  _--,  Th.'  First 

Book  of  Chronicles,  The  S( nd  Book  "i    <  ■  .  The 

First  Bonk  of  Esdras,   The  Second   Book  of  Esdra  , 
Book  of  Esther,  The  Book  of  Job,  The  Realm  .    I  I     I 
verbs,  Ecclesiastes  or  Preacher,  Cantica,  or 
mon.  Four  Prophets  the  greater,  Twelve  Prophets  thi 

And  the  other  books  (as  Hieromt  Baith)  the  Church  doth 
read    for    example  of   lite  and  instruction  '  :     I  i    but 

yet  doth  it  not  appl\  them  to  establish  any  doctrine; 
are  these  following:  TheThirdBook    ■  i  Fourth 

Book  of  Esdras,  The  Hook  of  Tobias,  Thi  i  lith, 

The  rest  of  the  Book  of  Esther,  The  Book  of  Wit  I 
.Jesus  the  Son  of  Siraoh,  Baruch  the  Prophet,  The  Song  of 

the  Three  Children.  The  Btorj  of  Su-anna.  Of    B 

Dragon,    The    Prayer   of   Bffanosaes,    The   First    i 

Maccabees,  The  Second  Book  of  Mac   i  ''■>  i   .     Ml  thi  I 

of  the  New  Testament,  as  they  are  commonly  received,  we 

do  ri ii  e,  and  account  them  eanoni 

Art.  VII,   of  th.    Old  I    -The  Old  Testament 

is  not  contrary  to  the  New;  for  both  in  the  "id  and  New 
Testament  everlasting  life  is  offered  to  mankind  bj  Christ, 
WD0  i8  ,|lt.  &niy  Mediator  between  Qod  and  man.  being  both 
God  and  man.    Wherefore  thi  ■  i  be  heard,  which 

feign  that  t lie  old  fathers  did  look  onlj  h>r  transitory  prora- 
Vlthougfa  the  law  gh  en  from  God  bj  Hoses,  as  Lemon- 
ing ceremonies  and  rites,  do  not  hind  Christian  men.  nor 
th<   ch  il  precepts  thereof  oug]  i  Ived 

in  any  con nwealth;  yet   notwithstanding,  no  Chris  I 

nun  whatsoever   is  free  from  the  obedienoe  vi  the  C 
mandments  «  hich  are  .-ailed  moral. 

\|;|.        \       |     1     1  Qj  I  f-      !,t1,1        tl,:,t 

u hich   i-    oommonlj    called   the     l/<"«';' 
thoroughly  I  ed  and  believed  ;  for  thi 

proved  bi  most  certain  warrants  of  holj  Seripl 

Aim.  I  V    Of  Oi  '■!<»•' 
eth  nol 

vainly  talk)  ;    but  it  i-  the  fault  and  C01 
turc  of  o\  ery  man.  that  naturallj  i    1 1 
spring  of  Adam  ;  whereby  man 
original  righteousness,  and  Ii  ol  i 
evil,  so  that  the  Bash  lustcth  tl 

and  therefore    in  e\er\    p.  : 

ii  God's  wrath  and    I 

ure  doth  remain, 
whereby  the  lust  ol  I 
i  which  some  do  <    | 

I 
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ject  to  the  Law  of  God.  And  although  there  is  no  con- 
demnatioQ  for  them  that  believe  and  are  baptized;  yet  the 
Apostle  doth  confess,  that  concupiscence  and  lust  hath  of 
itself  the  nature  i  : 

Art.  X.  Of  Fret  -  U7-7.— The  condition  of  man  after  the 
fall  of  Adam  is  such,  that  he  cannot  turn  and  prepare  him- 
self, by  his  own  natural  strength  and  good  works ,  to  faith, 
on  l  calling  upon  God.    Wherefore  we  have  no  power  to  do 

good  wo  l  -    -ant  and  acceptable  to  God.   without  the 

gra  ...  ,,f  <;,,,i  by  Christ  preventing  as,  that  we  may  have  a 
good  will,  and'  working  with  us,  when  we  have  that  good 
will. 

Art.  XI. — Of  th<_  Justification  of  Man* — We  are  ac- 
counted righteous  before  God,  only  for  the  merit  of  our 
:nd  Saviour  Jesus  Christ  by  faith,  and  not  for  our 
own  works  "r  deservings.  Wherefore, that  we  are  justified 
ith  only,  i-  a  most  wholesome  doctrine,  and  very  full 
of  comfort,  as  more  largely  is  expressed  in  the  Homily  of 
Justification. 

Aut.  XII.  Of  Good  Works. — Albeit  that  good  work?. 
which  are  the  fruits  of  faith,  and  follow  after  justification, 
cannot  put  away  our  sins,  and  endure  the  severity  of  God's 
judgment ;  yet  are  they  pleasing  and  acceptable  to  God  in 
Christ,  and  do  spring  cut  necessarily  of  a  true  and  lively 
faith;  insomuch  that  by  them  a  lively  faith  may  be  as 
evidently  known  as  a  tree  discerned  by  the  fruit. 

Art.  XIII.  Of  Works  bef on  Justification. — Works  done 
before  the  grace  of  Christ,  and  the  inspiration  of  his  Spirit, 
are  not  pleasant  to  God,  forasmuch  as  they  spring  not  of 
faith  in  Jesus  Christ;  neither  do  they  make  men  meet  to 
receive  grace,  or  (as  the  school-authors  say)  deserve  grace 
of  congruity  :  yea  rather,  for  that  they  are  not  done  as  God 
hath  willed  and  commanded  them  to  be  done,  we  doubt  not 
but  they  have  the  nature  of  sin. 

Art.  XIV.  Of  Works  of  Supererogation. — Voluntary 
works  besides,  over  and  above.  God's  commandments, 
which  they  call  works  of  supererogation,  cannot  be  taught 
without  arrogancy  and  impiety  :  for  by  them  men  declare, 
that  they  do  not  only  render  unto  God  as  much  as  they  are 
bound  to  do,  but  that  they  do  more  for  his  sake,  than  of 
bounden  duty  is  required:  whereas  Christ  saith  plainly, 
When  ye  have  done  all  that  are  commanded  to  you,  say. 
We  are  unprofitable  servants. 

Art.  XV.  Of  Christ  alone  without  Sin. — Christ  in  the 
truth  of  our  nature  was  made  like  unto  us  in  all  things, 
sin  only  except,  from  which  he  was  clearly  void,  both  in 
his  ilesh,  and  in  his  spirit.  He  came  to  be  the  Lamb  with- 
out spot,  who,  by  sacrifice  of  himself  once  made,  should 
take  away  the  sins  of  the  world:  and  sin  (as  Saint  John 
saith)  was  not  in  him.  But  all  we  the  rest,  although  bap- 
tized, and  born  again  in  Christ,  yet  offend  in  many  things  : 
and  if  we  say  we  have  no  sin,  we  deceive  ourselves,  and  the 
truth  is  not  in  us. 

Art.  XVI.  Of  Sin  after  Baptism. — Not  every  deadly  sin 
willingly  committed  utter  baptism  is  sin  against  the  Holy 
Ghost,  ami  unpardonable.  Wherefore  the  grant  of  repent- 
ance is  not  to  be  denied  to  such  as  fall  into  sin  after  bap- 
tism. After  we  have  received  the  Holy  Ghost,  we  may 
depart  from  grace  given,  and  fall  into  sin,  and  by  the  grace 
Of  God  we  may  arise  again,  and  amend  our  lives.  And 
therefore  they  are  to  be  condemned,  which  say,  they  can 
no  more  sin  as  long  as  they  live  here,  or  deny  the  place  of 
forgiveness  to  such  as  truly  repent. 

Art.  XVII.  Of  Predestination  and  Election. — Predes- 
tination to  life  is  the  everlasting  purpose  of  God.  whereby 
(before  the  foundations  of  the  world  were  laid)  he  hath 
constantly  decreed  by  his  counsel  secret  to  us,  to  deliver 
from  curse  and  damnation  those  whom  he  hath  chosen  in 
Christ  out  of  mankind,  and  to  bring  them  by  Christ  to 
everlasting  salvation,  as  vessels  made  to  honor.  Where- 
fore, they  which  be  endued  with  so  excellent  a  benefit  of 
God,  be  called  according  to  God's  purpose  by  his  Spirit 
working  in  due  season  :  they  through  grace  obey  the  call- 
ing: they  be  justified  freely:  they  be  made  sons  of  God  by 
adoption  :  they  be  made  like  the  image  of  his  only-begotten 
Son  Jesus  Christ:  they  walk  religiously  in  good  works, 
and  at  length,  by  God's  mercy,  they  attain  to  everlasting 
felicity. 

As  the  godly  consideration  of  predestination,  and  our 
election  in  Christ,  is  lull  of  sweet,  pleasant,  and  unspeak- 
ablo  comfort  to  godly  persons,  and  such  as  feel  in  them- 
selves the  working  of  the  Spirit  "1  Christ,  mortifying  the 
works  of  the  flesh,  and  their  earthly  members,  and  drawing 
up  their  mind  to  high  and  heavenly  things,  as  well  be- 
cause it  doth  greatly  establish  and  confirm  their  faith  of 
eternal  salvation  to  be  enjoyed  through  Christ,  as  because 
it  doth  fervently  kindle  their  love  towards  God:  So,  for 
curious  and  carnal  persons,  lacking  the  Spirit  of  Christ,  to 
have  continually  before  their  eyes  the  sentence  of  God's 
predestination,  is  a  most  dangerous  downfall,  whereby  the 
devil  doth    thrust  them  either    into    desperation,   or    into 


wretchedness  of  most  unclean  living,  no  less  perilous  than 
desperation. 

Furthermore,  we  must  receive  God's  promises  in  such 
wise,  as  they  be  generally  set  forth  to  us  in  holy  Scripture: 
and,  in  our  doings,  that  will  of  God  is  to  be  followed, 
which  we  have  expressly  declared  unto  us  in  the  Word  of 
God. 

Art.  XVIII.  Of  obtaining  'tenia?  Salvation  only  by  the 
Xante  of  Christ. — They  also  arc  to  be  had  accursed  that 
presume  to  say.  That  every  man  shall  be  saved  by  the  law 
or  sect  which  he  professeth,  so  that  he  be  diligent  to  frame 
his  life  according  to  that  law.  and  the  light  of  nature. 
For  Holy  Scripture  doth  set  out  unto  us  only  the  name  of 
Jesus  Christ,  whereby  men  must  be  saved. 

Art.  XIX.  Of  tht  (  %«rcA.— The  visible  Church  of  Christ 
is  a  congregation  of  faithful  men.  in  the  which  the  pure 
Word  of  God  is  preached,  and  the  sacraments  be  duly 
ministered  according  to  Christ's  ordinance,  in  all  those 
things  that  of  necessity  are  requisite  to  the  same. 

As  the  Church  of  Jerusalem,  Alexandria,  and  Anfioch, 
have  erred;  so  also  the  Church  of  Rome  hath  erred,  not 
only  in  their  living  and  manner  of  ceremonies,  but  also  in 
matters  of  faith. 

Art.  XX.  Of  ike  Authority  of  the  Chureh.—Tho  Church 
hath  power  to  decree  rites  or  ceremonies,  and  authority 
in  controversies  of  faith:  and  yet  it  is  not  lawful  for  the 
Church  to  ordain  anything  that  is  contrary  to  God's  Word 
written,  neither  may  it  so  expound  one  place  of  Scripture, 
that  it  be  repugnant  to  another.  Wherefore,  although  the 
Church  be  a  witness  and  a  keeper  of  Holy  Writ,  yet.  as  it 
ought  not  to  decree  anything  against  the  same,  so  besides 
the  same  ought  it  not  to  enforce  anything  to  be  believed  for 
necessity  of  salvation. 

Art.   XXI.    Of    the  Authority  of    General    Councils.* — 

Art.  XXII.  Of  Purgatory. — The  Romish  doctrine  con- 
cerning purgatory,  pardons,  worshipping  and  adoration, 
as  well  of  images  as  of  relics,  and  also  invocation  of 
saints,  is  a  fond  thing,  vainly  invented,  and  grounded 
upon  no  warranty  of  Scripture,  but  rather  repugnant  to 
the  Word  of  God. 

Art.  XXIII.  Of  Ministering  in  the  Congregation. — It  is 
not  lawful  for  any  man  to  take  iipon  him  the  office  of  pub- 
lic preaching,  or  ministering  the  sacraments  in  the  con- 
gregation, before  he  be  lawfully  called,  and  sent  to  execute 
the  same.  And  those  we  ought  to  judge  lawfully  called 
and  sent,  which  be  chosen  and  called  to  this  work  by  men 
who  have  public  authority  given  unto  them  in  the  congre- 
gation, to  call  and  send  ministers  into  the  Lord's  vineyard. 

Art.  XXIV.  Of  Speaking  in  the  Congregation  in  such  a 
Tongue  as  the  People  understetndeth. — It  is  a  thing  plainly 
repugnant  to  the  Word  of  God,  and  the  custom  of  the 
primitive  Church,  to  have  public  prayer  in  the  church,  or 
to  minister  the  sacraments,  in  a  tongue  not  understanded 
of  the  people. 

Art.  XXV.  Of  the  Sacrament*. — Sacraments  ordained 
of  Christ  be  not  only  badges  or  tokens  of  Christian  men's 
profession,  but  rather  they  be  certain  sure  witnesses,  and 
effectual  signs  of  grace,  and  God's  good  will  towards  us, 
by  the  which  he  doth  work  invisibly  in  us,  and  doth  not 
only  quicken,  but  also  strengthen  and  confirm  our  faith  in 
him. 

There  are  two  sacraments  ordained  of  Christ  our  Lord 
in  the  Gospel,  that  is  to  say,  baptism,  and  the  supper  of 
the  Lord. 

Those  five  commonly  called  sacraments,  that  is  to  say. 
confirmation,  penance,  orders,  matrimony,  and  extn  inj- 
unction, are  not  to  be  counted  for  sacraments  of  the  tlos- 
pcl,  being  such  as  have  grown  partly  of  the  corrupt  follow- 
ing of  the  Apostles,  partly  are  states  of  life  allowed  in  the 
Scriptures j  but  yet  have  not  like  nature  of  sacraments 
with  baptism,  and  the  Lord's  Sapper,  for  that  they  have 
not  any  visible  sign  or  ceremony  ordained  id'  <!od. 

The  sacraments  were  not  ordained  of  Christ  to  be  gazed 
upon,  or  to  be  carried  about,  but  that  we  should  duly  use 
them.  And  in  such  only  as  worthily  receive  the  same,  they 
have  a  wholesome  effect  or  operation  :  but  they  that  receive 
them  unworthily,  purchase  to  themselves  damnation,  as 
Saint  Paul  saith". 

Art.  XXVI.  Of  'he  Umcartht'ness  of  the  Ministers,  which 
hinders  n<>t  the  effect  of  the  Sacraments, — Although  in  the 
visible  Church  the  evil  be  ever  mingled  with  the  good,  and 
sometimes  the  evil  have  chief  authority  in  the  ministra- 
tion of  the  Word  and  sacraments,  yet  forasmuch  as  they 
do  not  the  same  in  their  own  name,  but  in  Christ's,  and  do 
minister  by  his  commission  and  authority,  we  may  use  their 
ministry,  both  in  hearing  the  Word  of  God,  and  in  receiv- 
ing thesaeraments.  Neither  is  the  effect  of  Christ's  ordi- 
nance taken   away  by  their  wickedness,  nor  the  grace  of 

•The  T  went  v-first  of  the  former  Articles  is  omitted:  because 
it  is  partly  of  a  Local  and  civil  nature,  and  is  provided  for,  as  to 
the  remaining  parts  of  it,  in  other  Articles. 
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God's  gifts  diminished  from  such  a*  by  faith,  and  rightly, 
do  receive  the  sacraments  ministered  unto  them  :  which  be 
effectual,  because  of  Christ's  institution  and  promise,  al- 
though they  be  ministered  by  evil  men. 

Nevertheless,  it  appertained  to  the  discipline  of  the 
Church,  that  inquiry  be  made  of  evil  ministers,  and  that 
they  be  accused  by  those  that  have  knowledge  of  their 
offence-  ;  and  finally,  being  found  guilty,  by  just  judgment 
bo  depose  l. 

Art.  XXVII.  Of  liaptism. — Baptism  is  not  only  a  Bign 

of  profession,  and  mark  of  difference,  whereby  Christ 

men  are  discerned  from  others  that  be  not  christened,  but 
it  is  also  a  sign  of  regeneration  or  new  birth,  whi 
as  by  an  instrument,  they  that  receive  baptism  rightly  are 
grafted  into  the  Church;  the  promises  of  the  forgivenc 
<if  sin,  and  of  our  adoption  to  be  the  sons  of  God  by  the 
Holy  Ghost,  are  visibly  signed  and  sealed;  faith  is  con- 
firmed, and  grace  increased  by  virtue  of  prayer  unto  God. 

The  baptism  of  young  children  is  in  any  wise  to  be  re 
tained  in  the  Church,  as  most  agreeable  with  the  institution 
of  Christ. 

Art.  XXVIII.  Of  the  Lord'*  Supper.— The  supper  of 
the  Lord  is  not  only  a  sign  of  the  love  that  Christian 
ought  to  have  among  themselves  one  to  another  :  but  rather 
it  is  a  sacrament  of  our  redemption  by  Christ's  death  :  in- 
somuch that  to  such  as  rightly,  worthily,  and  with  faith, 
receive  the  same,  the  bread  which  wc  break  is  a  partaking 
of  the  body  of  Christ:  and  likewise  the  cup  of  blessing  is 
a  partaking  of  the  blood  of  Christ. 

Transubstantiation  (or  the  change  of  the  substance  of 
bread  and  wine)  in  the  supper  of  the  Lord,  cannot  be 
proved  by  holy  Writ;  but  is  repugnant  to  the  plain  word-; 
of  Scripture,  overthroweth  the  nature  of  a  sacrament,  and 
hath  given  occasion  to  many  superstitions. 

The  body  of  Christ  is  given,  taken,  and  eaten,  in  the 
Supper,  only  after  an  heavenly  and  spiritual  manner.  And 
the  mean  whereby  the  body  of  Christ  is  received  and  eaten 
in  the  Supper,  is  faith. 

The  sacrament  of  the  Lord's  Supper  was  not  by  Christ's 
ordinance  reserved,  carried  about,  lifted  up,  or  worshipped. 

Art.  XXIX.  Of  the  Wicked,  which  eat  not  the  Body  of 
Christ  in  the  use  of  the  Lord's  Supper. — The  wicked,  and 
such  as  be  void  of  a  lively  faith,  although  they  do  carnally 
and  visibly  press  with  their  tee  til  (as  Saint  Aii'/u^tiw  saith ) 
the  sacrament  of  the  body  and  blood  of  Christ:  yet. in  no 
wise  are  they  partakers  of  Christ;  but  rather,  to  their  con- 
demnation, do  eat  and  drink  the  sign  or  sacrament  of  so 
great  a  thing. 

Aht.  XXX.  Of  hath  Kinds, — The  cup  of  the  Lord  is 
not  to  be  denied  to  the  lay-people:  for  both  the  parts  of 
the  Lord's  sacrament,  by  Christ* s  ordinance  and  com- 
mandment, ought  to  be  ministered  to  all  Christian  men 
alike. 

Art.  XXXI.  Of  the  one  Oblation  of  Christ  finished  upon 
the  Cross. — The  offering  of  Christ  once  made  is  that  per- 
fect redemption,  propitiation,  and  satisfaction,  for  all  the 
sins  of  the  whole  world,  both  original  and  actual  ;  and 
there  is  none  other  satisfaction  for  sin,  but  that  alone. 
Wherefore  the  sacrifices  of  masses,  in  the  which  it  was 
commonly  said,  that  the  priest  did  offer  Christ  for  the 
quick  and  the  dead,  to  have  remission  of  pain  or  guilt. 
were  blasphemous  fables,  and  dangerous  deceits. 

Art.  XXXII.  Of  the  Marriage  of  Priests, — Bishops, 
priests,  and  deacons,  are  not  commanded  by  Cod's  law. 
either  to  vow  the  estate  of  single  life,  or  to  abstain  from 
marriage:  therefore  it  is  lawful  for  them,  as  for  nil  other 
Christian  men,  to  marry  at  their  own  discretion,  as  they 
shall  judge  the  same  to  serve  better  to  godliness. 

Art.  XXXIII.  Of  excommunicate  Person*,  how  they  are 
to  be  avoided, — That  person  which  by  open  denunciation 
ftf  the  Church  is  rightly  cut  off'  from  the  unity  of  the 
Church,  and  excommunicated,  ought  to  be  taken  of  the 
whole  multitude  of  the  faithful,  as  an  heathen  and  pub- 
lican, until  he  be  openly  reconciled  by  penance,  ana  re 
oeived  into  the  Church  by  a  judge  thai   hath  autb j 

thereunto. 

Art.  XXXIV.   Of  the   Traditions  of  the  Church,     I 
not  necessary  that   traditions   and   ceremonies   be   in  nil 
places  one.  or  utterly  like :  for  at  all  times  they  ha>  i 
divers,  and  may  be  changed  accordh      to  th<    di        ity  ol 
countries,  times,  and  men's  manners,  so  that  nothing  I 
dained  against  God's  Word.     WTiosoovor,  through  h 

vate  judgment,  willingly  and  | >o 

the  traditions  and  ceremonies  ol  thi  I  hurch,  which  bo 
not  repugnant  to  the  Word  of  God,  and  be  ordained  and 
approved    by   oommon    authority,   ought   to   be   rebuked 

openly  (that  others  v  fe  ir  t<>  do  the  I  i    that 

otlendeth  against   the  common  order  of  the  Church 
hurtoth  the  authority  of  the  m  "d  woundeth  the 

consciences  of  the  weak  brethren. 

Every  particular  or  national  church  hath  authoril 


md   abolish,  ceremoi  ii  f  the 

Church  ordained  only  by  man'-  authority,  sotho   all  tb 
be  done  t ht\  ing. 

1st.   XXXV.   Of  th    II  I  b<    5  k  of 

Homilies,  the  several  titles  whereof  we  have  joined  under 
this   article,  doth  contain   a   godly  and   wholeeomi 
trine,  and   necessary  for  these  times,  as  doth   the  former 
Hook  of  Homilies,  whicl  i  th  En  tin   tim<  ol   / 

ward  the  Sixth  ;  and  therefore  we  judge  'hem  to  be  pad  in 

'' toes  by  the  ministers,  diligently  and  distinctly,  that 

they  may  be  and*  i 

Of  the   Nam*  i  •■/  thi    H I  .        !.  Of  the  right   i 

the  church.  '1.  Against  peril  of  idolatry.  :;.  Of  repairing 
and  keeping  clean  ol  churches.  I-  Of  good  works:  first 
of   fasting.     5.     Lgainsl    glutl  inj    and   dnml. 

i    apparel.     7.   01    prayer.     v.   «>i   the 

l'1'"''-  and  tii r  prayer.     '.'.  Thai  common  j 

sacraments  ought  to  be  ministered  in  a  known  tongue.  10. 
Of  the  reverend  estimation  ol  God's  Wont.  ii.  Ol  alms- 
doing.  12.  Of  the  nativity  ol  I  i  I  tnlon 
of  Christ.  II.  (if  the  resurrection  of  Christ  15.  01  the 
worthy  receh  ing  of  th*  of  the  body  and  I 
of  Christ,  in.  (ii  the  gifts  of  the  Holy  Ghost  i; 
the  rogation -days.  Is.  Of  the  state  of  matrimony.  19. 
Of  repentance.  20.  A  gains  I  idleness.  21.  Against  re- 
bellion. 

[This  article  is  received  in  this  Church,  so  far  as  it  de- 
clares the  Booke  of  Homilies  to  be  on  explication  ol  Chris- 
tian doctrine,  and  ini  tructi  i  e  in  pit  td  Js.  But  all 
references  to  tiie  constitution  and  laws  of  England  arc  con- 
sidered as  inapplicable  to  the  circumstances  of  this  Church  ; 
which  also  suspends  the  order  for  the  reading  ol  laid  hom- 
ilies in  churches,  until  a  revision  c  nvo- 
niently  made,  for  the  clearing  of  them,  as  well  from  obsolete 
words  and  phrases,  as  from  the  local 

Art.  XXXVI.    Of  <'■  hops  ",<d  Minis- 

ters.— The  Book  of  Consecration  of  Bishops,  and  Ordering 
of  Priests  and   Deacons,  at    bcI  Forth  bj  the  General  i 
volition   of  this   Church    in    1792,    doth    contain    all    things 
necessary  to  Buch  consecration  and  ordering;   neitht  r 
it.  any  thing  that,  of  itself,  i-  superstitious  and  ungodly. 
And.  therefore,  whosoever  ar  sd  or  ordered 

cording  to  said  form,  we  decree  all  such  to  be  rightly, 
orderly,  and  lawfully  consecrated  and  ordered. 

Art.  XXXVII.  Of  the  Power  of  tht  Civil  Magistrates, — 
The  power  of  the  civil  magistrate  extendeth  to  all  nun. 

as  well  clergy  as  laity,  in  all  things  temporal:  luit  hath 
no  authority  in  things  purely  spiritual.  Vnd  we  hold  it  to 
be  the  duty  of  all  men  who  are  pn  the  Gospel, 

to  pay  respectful  obedience  to  the  cii  il  authority .  regularly 
and  legitimately  constituted. 

Art.  XXXVIII.    Of  Christian   )!■  ■'•   Oood 

not  rmniii'iii.      The  riches    and    goods  of   Christians    ai 

common,  as  touching  the  right,  title,  and  i  i  f  the 

same;  ascertain  Anabaptists  do  falsely  boast     Notwith- 

banding,  ever}  mi ight,  of  such  things  as  he  possessed), 

liberally  to  pjive  aim-  to  the  | ,  H  ■  ording  to  his  a  hi  I  ity. 

Art.  XXXIX.   Of  a  Chrisi  Oath.— At  ws 

fess  that  vain  and  rash  swearing  is  forbidden  Christian 
men  by  our  Lord  Jesus  Christ,  and  James  his  Apostli 
wo  judge,  that  Christian  religion  doth  not  prohibit  but 
that  a  man  may  swear  when  the  magistrate  requireth,  in  :i 
cause  of  faith  and  charity,  bo  it  be  done  according  >••  the 
prophet's  teaching,  in  justice,  judgment  and  truth. 

/.,/•  rature, —  Hard  wick,  //■ 
foil  i  Cambridge,  2d  e  I..  I  I 

1     new  s  I  .  Cam- 
bridge, 1854 

. ■,,![..  cds.)  and  Exposition  of  the  Thirty 
1814,  and    other  i  I  noe,   Hampton    Leeinres   for 

i  Oxf.,  3d  ed_.  1838) ;  Browm    now  bishop  of  Win 

tor),  /'-/ •Hon  of  th*    Thirtv-nim     I 

i,,  i-;i  :   Am.  ed.  by   Bishop  Williams   i   1 

Lond.,  18o3      Bisfaon 
u  i, it       i;  '       Pro*.  Epim .    Ch.  ;   Perrj .    ' 

,,/'  th'    Ot  «■  tion  of  th,    / 

rol.  i.  pp.  270  -  7.i;  Behalf,  // 
\ .  u   ^  trk,  187(1 

HO.).  PHII  II     - 

Tliir(\      V\  rants,    1    body   of   thin- 
Athen  s,  *  -1-     Tbej    wt 

afi 0    partj   bj  the  Spartan-. 

.    ian  war.  The  tyrants  wen 
ts,  and  aftet 
Throe  J  I 

Thirti   r>  rants  «>t  Ro 

\enturei  -  who  from  263 
their  own  power  In  1 
reigns  of  valoriano 

I    :     . 
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THIRTY  YEARS'  WAR,  THE. 


The  names  of  only  nineteen   of  these  adventurers  have 
come  down  to  us. 

Thirty  Years"  War,  The  (1618-48),  originated  as  a 

contest  between  the  Protestant  and  Roman  Catholic  parties 
in  Germany.  By  the  Peace  of  Augsburg  (1555)  it  was  left 
to  each  state  to  prescribe  the  form  of  worship  within  its 
own  boundarie  (cty'iu  reoio,  ejus  reKjio),  and  all  subjects 
were  allowed  to  move  from  those  states  in  which  theirwor- 
ship  was  forbidden  to  those  in  which  it  was  not.  But,  al- 
though a  basis  of  religious  liberty  was  thus  established,  the 
treat,  failed  to  settle,  even  in  principle,  the  many  social 
and  political  questions  involved  in  the  religious  contro- 
versy. Perpetual  chicaneries  kept  the  hostile  feelings  alive, 
and  bitter  strifes  arose  in  one  place  before  they  had  died  out 
in  another.  During  the  reign  of  Maximilian  II.  (1564-76) 
Protestantism  was  spreading  not  only  in  Bohemia,  where 
two-thirds  of  the  population  belonged  to  this  creed,  but 
also  in  Hungary,  and  even  in  Austria  proper,  and  the 
Roman  Catholics  were  made  to  feel  that  the  enemy  was 
victorious.  Bui  under  his  successor,  Rudolf  II.  (1576- 
1612),  a  heavy  reaction  set  in.  The  Jesuits  were  every- 
where at  work,  and  the  Roman  Catholic  princes  used  their 
right  of  prescribing  the  form  of  worship  in  an  outrageous 
manner.  Alarmed  by  the  violence  and  arbitrariness  of  the 
emperor's  measures,  the  Protestant  princes  of  the  German 
empire  formed  the  Evangelical  Union  at  Ahausen,  a  mon- 
astery in  the  margraviate  of  Anspach,  Franconia,  May  4, 
1608, under  the  lead  of  the  elector-palatine,  Frederick  IV., 
and  as  a  counterbalance  the  Roman  Catholic  princes  formed 
next  year  (July  10,  1609)  the  Holy  League  at  Munich,  un- 
der the  leadership  of  Maximilian,  duke  of  Bavaria.  Thus 
the  materials  for  a  great  conflagration  were  ready,  only  the 
spark  was  wanting;  and  so  far  all  the  points  at  issue  were 
purely  religious  or  of  religious  origin.  But  when,  subse- 
quently, the  contest  actually  took  place,  the  interference  of 
foreign  powers  brought  many  non-religious  interests  into 
play.  Sweden  intended  to  conquer  provinces,  France  to 
crii-h  or  curb  the  house  of  Austria,  etc.;  and  in  the  final 
results  of  the  long  and  terrible  war  the  social  and  political 
consequences  were  of  much  greater  importance  to  Germany 
and  Europe  than  the  religious.  On  the  one  side,  during 
the  whole  struggle,  stood  Austria,  supported  by  Spain  and 
Bavaria;  on  the  other  side  the  parties  changed — first.  Bo- 
hemia and  the  Palatinate,  next  a  combination  of  North 
German  princes  under  the  leadership  of  Denmark,  then 
Sweden,  and  finally  Sweden  and  France:  and  in  accordance 
with  these  changes  the  course  of  the  war  falls  into  four  dis- 
tinct periods. 

The  Bohemians  had  compelled  Rudolf  II.  to  issue  the 
so-called  Majeatiitsl'iirf,  July  11,  1609,  which  guarantied 
their  religious  liberty,  and  his  successor,  Matthias  (1612- 
19 1,  had  also  signed  it  on  his  accession  to  the  throne.    But, 
having  no  children  of  his  own,  Matthias   appointed  his 
cousin,  Ferdinand  of  Styria,  his  heir,  and  Ferdinand,  who 
had  been  educate  1  by  the  Jesuits  and  was  a  fanatic,  bad 
made  an  oath  while  still  a  young  man  to  extirpate  Prot- 
estantism from   his  countries.      In  1617  he  was  crowned 
king  of  Bohemia,  and  the  persecutions  immediately  began. 
In  Klostergraben  and  Braunau,  two  small  Bohemian  towns, 
the  Protestants  had  built  two  new  churches.     The  arch- 
bishop of  Prague  and  the  abbot  of  Braunau,  under  whose 
jurisdiction  the  places  belonged,  closed  the  churches,  and 
finally  pulled  them  down.     A  lawsuit  was  instituted,  and 
the  courts  decided  in  favor  of  the  Roman  Catholic  authori- 
ties.    A  petition  was  sent  to  the  emperor,  and  a  very  harsh 
answer   was  returned.     Then  the   Protestants,  under  the 
leadership  of  Count  Thurn.  penetrated  into  the  castle  of 
Prague   (May  2.'',,   1G18),  threw  the   imperial   councillors, 
Martinitz  and  Slavata,  out  of  the  windows  from  a  height 
of  about  00  feet,  organized  a  general  rising  throughout  the 
country,   established    a   connection    with    Bethlen    Gabor, 
prince  of  Transylvania,  and  invoked  the  aid  of  the  Evan- 
gelical Union  in   Germany.     The  negotiations  which  the 
emperor  Matthias  opened  led  to  nothing;  the  Union  sent 
an  auxiliary  army  of  4000  men  under  the  count  of  Mans- 
feld :  the  Austrian  forces  proved  utterly  insufficient ;  and 
when  Matthias  died  (Mar.  20.  1619)  the  Bohemians  de- 
clared their  throne  vacant,  and  offered  the  crown  to  the 
young    elector-palatine.   Frederick  V.,  the    son-in-law  of 
James  I.  of  England,  who  accepted  it.     The  situation  of 
Ferdinand  was  very  critical.     The  insurrection  spread  into 
Austria  proper,  and   Bethlen  Gabor  approached   Vienna 
through  Hungary.     Ferdinand,  nevertheless,  succeeded  in 
being  elected  emperor  of  Germany  Aug.  2S,  1619,  and  se- 
cured the  active  support  of  Maximilian  of  Bavaria  and  the 
Holy  League.     An  army  of  SO, 000  men  was  organized  and 
placed  under  the  command  of  the  Bavarian  field-marshal 
Tilly,  who  speedily  restored  order  in  Austria,  and  thence 
penetrated  into  Bohemia,  reinforced  by  Spanish  and  Aus- 
trian troops.     Johann  Georg.  elector  of  Saxony,  who,  al- 
though a  Lutheran,  had  never  joined  the  Union,  probably 


because  the  elector-palatine  was  a  Calvinist,  now  declared 
against  Frederick,  and  entered  Lusatia,  while  a  Spanish 
army  under  Spinola  invaded  the  Lower  Palatinate.     The 
Protestant  army  stood  before  the  walls  of  Prague  on  the 
White  Mountain,  bat  on  Nov.  S,  1620,  it  was  completely 
routed,  and  the  young  king — the  "  winter  king,"  as  he  was 
called — tied  to  Holland.     In  a  short  time  the  whole  of  Bo- 
hemia was  reduced  to  submission,  and  Ferdinand  treated  it 
with  barbarous  vengeance.     The  Majeat'dubrief  he  tore  to 
pieces  with  his  own  hands;  the  Protestant  worship  was  ab- 
solutely forbidden;  the  property  of  all  the  leaders,  worth 
more  than  40,000,000  crowns,  was  confiscated:  over  SO, 000 
families  of  the  Lutheran  and  Reformed  creeds  fled  or  were 
driven  from  the  country,  and  the  Jesuits  were  reinstated  in 
full  power.     Immediately  after  the  reduction  of  Bohemia, 
the  Evangelical  Union  dissolved,  and  the  emperor  was  now 
at  liberty  to  turn  his  whole  force  against  the  elector-pala- 
tine.   The  margrave  of  Badell-Durlach  was  the  only  prince 
who  protested  against  the  invasion  of  the  Palatinate  by 
Spanish  and  Austrian  troops  and  took  up  arms  in  defence 
of  the  unfortunate   Frederick  V. ;    even   his   own   father- 
in-law  left  him  to  shift  for  himself.     Nevertheless,  for  a 
moment  the  issue  seemed  doubtful.     Frederick  returned 
from    Holland  with   an   army,  and  Tilly  was  defeated   at 
\Viesloeh  Apr.  27,  1622.     On  the  dissolution  of  the  Union, 
Mansfeld  had  not  dissolved  his  army.     He  was  a  man  who 
had  adopted  war  as  his  business,  and  bis  army  was  his 
capital.     Gifted  with  a  great  military  talent,  with  infinite 
shrewdness  in  negotiation,  with  a  brilliant  eloquence,  swift, 
audacious,  and  entirely  unscrupulous,  he  easily  gathered 
around  himself  a  multitude  of  young  men  who  were  at- 
tracted by  the  adventures,  the  plunder,  and  the  gross  pleas- 
ures which  the  life  of  the  "  free  soldiers  "  offered.     He  then 
hired  himself,  his  talent,  and  his  army  to  the  highest  bid- 
der, England.  France,  or  whosoever  could  furnish  the  largest 
"  subsidies,"  and  in  the  mean  time,  in  the  empty  hours  be- 
tween two  subsidies,  he  maintained  himself  by  plunder  and 
mbherv.    Alter  the  battle  of  the  White  Mountain  this  man 
had  led  his  army  to  the  regions  of  the  Rhine,  and  he  now 
fought  here  desperately  against  the  imperial  soldiers,  to- 
gether with  Christian  of  Brunswick,  an  adventurer  of  the 
same  kind,  but  of  a  lower  grade.     Nevertheless.  Tilly  de- 
feated  the  margrave  at  Wimpfen   (May  6)   and   Christian 
of  Brunswick  at  Hb'chst  I  June  20),  and  Mansfeld  he  drove 
into  Holland.     Frederick  now  gave  up  bis  case  in  despair, 
and  through  the  intervention  of  his  father-in-law  opened 
negotiations   with   Ferdinand.     But    Ferdinand   knew  no 
other  feeling  than  vengeance,  and  when  Frederick  in  fool- 
ish confidence  dissolved  his  army,  Tilly  rapidly  overran 
the  whole  Palatinate,  plundering  and  devastating,  and   at 
the  diet  at  Regensburg  (Mar.  6. 1623)  Frederick  was  placed 
in  ban,  bereft  of  all  his  possessions,  and  the  Palatinate  was 
given  to  Maximilian  of  Bavaria. 

At  this  point  the  war  might  have  ended  but  for  the  im- 
prudence and  stubbornness  of  the  emperor.  The  discontent 
which  his  violent  measures  caused  contributed  much  more 
than  the  exertions  of  the  emigrants  and  the  intrigues  of 
the  English  and  French  courts  to  the  formation  of  a  union 
;  of  the  North  German  princes  under  the  leadership  of  Den- 
mark. The  Danish  king,  Christian  IV.,  was  a  man  of 
much  ability,  though  not  of  any  superior  talent.  There 
was  a  romantic  turn  in  his  character,  which  made  him  the 
finest  architect  Denmark  ever  had:  but  in  actual  life,  where 
events  and  circumstances  will  not  remain  standing,  like 
brick  and  mortar,  in  the  place  assigned  to  them  by  the 
builder,  he  generally  became  lost  among  the  details,  and 
seldom  achieved  anything  great.  Although  he  entered  the 
scene  in  1625  with  a  well-appointed  army,  subsidized  by 
England  and  Holland,  joined  by  Mansfeld  and  Christian 
of  Brunswick,  and,  at  least  in  the  beginning,  tolerably  well 
supported  by  his  allies,  he  was  not  very  dangerous,  and 
the  emperor  was  well  prepared.  Besides  the  army  of  the 
League  under  the  command  of  Tilly,  he  had  now  a  second 
army  at  his  disposal,  an  independent  Austrian  army  under 
the  command  of  Wallenstein.  Wallenstein  was  a  most  pe- 
culiar but  most  powerful  character,  possessed  of  brilliant 
talents  both  in  the  council-room  and  on  the  battle-field, 
and  the  mystical  streak  which  pervaded  his  intellect,  and 
afterward  made  his  goal  wavering  and  his  means  uncer- 
tain, appeared  as  yet  only  as  an  additional  charm  of  his 
mind.  In  his  own  name,  but  for  Austrian  money  and 
under  the  authority  of  Ferdinand,  he  had  organized  an 
army  of  about  40,000  men,  nearly  on  the  same  principle 
as  Mansfeld.  though  in  a  different  style.  He  did  not  hire 
single  men  for  the  rank  and  file  by  the  promise  of  plunder, 
but  he  hired  commanders  of  whole  regiments  or  army  corps 
by  the  promise  of  independent  principalities,  or  perhaps 
crowns;  and  so  great  was  his  success  in  creating  and  or- 
ganizing an  army  on  this  principle  that  not  only  the 
League,  but  even  the  emperor  himself,  soon  became  jealous 
of  him— yea,  afraid  of  him.     These  two  armies,  Wallen- 
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stein  to  the   10.,  Tilly  to  the  W.,  now  moved  northward 

against  Christian  IV.     Mansfeld  made  a  diversi gainst 

Wallenstein,  but  was  defeated  at  Dessau  A|,r.  25,  1626, 
He  then  drifted  like  a  swift  Btormoloud  into  Hungary, 
where  Bethlen  Gabor  once  more  had  taken  up  ormi  against 
Austria,  and  Wallenstein  was  oompelled  to  follow  him. 
Bethlen  Gabor,  however,  was  induced  to  moke  pes 
fore  Mansfeld  could  join  him.  Mansfeld  himself  fell 
sick,  his  army  dissolved,  and  on  Nov.  30,  1626,  he  died  at 

Zara,  standing  erect  and  full  armed,  supported  by  tw 

his  adjutants.     Wallenstein  was  now  at  liberty  to  return 

to  Germany,  but  he  had  sustained  great  losses  both  of  a 

and  material.  In  the  mean  time,  Tilly  hs  I  di  :  ited 
tian  IV.  at  Lutter  am  Barenberge,  Aug.  27.  1626,  and  the 
two  generals  now  agreed  on  j  common  plan  of  operation, 
Tilly  drawing  to  the  W.,  toward  Holland,  Wallenstein  in 
the  N.,  toward  Denmark.  He  conquered  Pomerania  and 
Mecklenburg,  and  expelled  tho  princes  who  had  revolted 
against  the  emperor.  Dc  then  penetrated  into  the  Danish 
peninsula,  and  oompelled  Christian  IV.  by  the  Peace  of 
Lubeck  (May  22,  1629)  to  withdraw  altogether  from  any 
interference  in  the  affairs  of  Germany.  In  reward  he  was 
made  duke  of  Mecklenburg  by  tho  emperor,  llorc,  again, 
a  point  was  reached  at  which  the  war  might  have  ended, 
and  many  circumstances  pointed  toward  peace.  Alarmed 
by  the  independent  and  imperious  manner  in  which  Wal 
lenstein  conducted  affairs,  the  League  demanded  that  tho 
emperor  should  dismiss  him  and  disband  the  army,  and 
the  emperor  was  found  willing  to  do  so.  But  on  Mar.  6, 
1629,  Ferdinand  issued  the  "edict  of  restitution,"  ordering 
that  all  ecclesiastical  estates  secularized  sinco  1552  should 
be  returned  to  the  Church,  and  all  immediate  sees  held  by 
Protestants  transferred  to  Roman  Catholic  prelates,  etc.; 
and  in  spite  of  the  protest  of  Brandenburg,  Saxony,  Hesse, 
Magdeburg,  and  other  states,  tho  edict  was  carried  out  by 
force  in  all  the  free  imperial  cities,  such  as  Augsburg,  Ulm, 
Regcnsburg,  etc.,  and  Tilly  was  ordered  to  move  northward 
and  crush  every  attempt  at  resistance.  At  this  critical  mo- 
ment Gustavus  Adolphus  stepped  forward,  and  tho  third 
phase  of  the  war  began. 

Various  considerations  brought  the  Swedish  hero  to  Ger- 
many. During  his  war  in  Poland  the  emporor  and  Wallen- 
stein had  supported  the  Poles.  The  victory  of  Romanism 
in  Germany  would  endanger  his  own  position  in  Sweden, 
where  there  still  was  a  Roman  Catholic  party.  The  wholo 
Swedish  nation  was  at  this  moment  moved  by  an  impulse 
of  expansion,  and  as  Sweden  ruled  over  by  far  the  largest 
part  of  the  countries  around  the  Baltic,  it  seemed  tho  nat- 
ural goal  of  an  aggressive  policy  to  conquer  the  rest  and 
make  the  Baltic  a  Swedish  sea.  But  beneath  these  and 
other  similar  considerations  an  enthusiastic  conviction  of 
the  justice  of  the  Protestant  cause,  and  a  deep  indignation 
at  tho  mass  of  lies  and  fraud  with  which  the  popes  had 
tilled  Europe,  were  acting  in  his  mind.  In  the  latter  part 
of  June,  loot),  ho  landed  in  the  island  of  Usedom,  drove 
away  the  imperial  garrisons  from  Pomerania  and  Meoklen 
burg,  where  he  reinstated  tire  expelled  princes,  and  formed 
alliances  with  Hesse,  Saxe-Wci mar,  Magdeburg,  and  Franco. 
But  he  proceeded  with  great  caution,  moving  only  on  tho 
basis  of  solid  alliances  guarantied  by  tho  surrender  of  im- 
portant fortresses  and  actual  support  of  troops.  Whiio 
difficult  negotiations  with  the  electors  of  Brandenburg  and 
Saxony  detained  him,  Tilly  pushed  forward  and  took  -Mag 
deburg  by  storm,  May  20,  1631.     The  city  was  given  up  to 

plunder  and  massacre,  and   such  Inn: 

that  the  soldiers  themselves,  awakening  from  their  delirium, 
asked  the  general  to  put  an  end  In  tin-  carnage;   but  'filly. 
a  monster,  both  bodily  and  mentally,  a  dwarf  with  a  fiend- 
ish eye  which  delighted  in  looking  at  destruotion,a  demon 
rich  in  talents,  but  destitute  of  enthusiasm,  even  of  ulllbi- 
ti  oi.  wished  to  see  the  city  destroyed,  and  after  the  lapse 
of  throo  days  over   1:111,01)0  of  tho  inhabitants   had   been 
killed  or  drowned,  ami  of  tho  houses   only  130   ware  left 
standing.    Tho  doctors  of  Brandenburg  and  Saxony  now 
joined  Gustavus  Adolphus,  and  on  Sept.  17, 1631,  they  mel 
Tilly  at  Hreitenfold,  near  Leipsio,  where  in  a  murderou 
battlo  his  army  was  nearly  annihilated.     The  two  oleotoi 
then  passed  into  Bohemia,  while  Gustavus  Adolphus  pu 
onward  into  tho  Palatinate.     On   \pr.  15,  1633,1111] 

defeated  a  second  time  in  the  battlo  on  the  I'  in      he  1 

s.dt'  was  mortally  wounded,  ami  his  proud  army,  the  wholo 
force  of  the  League,  was  dispersed.    On  May  17,0 

Adolphus  and  Frederick  V. entered  Munioh.    [nthl   s r 

genoj  the  emporor  recalled  Wallenstein,  and im I 

bun  a  -ce.onl  lime  I -  lUl    S  an  a.oiv.      The  -iln.il:    - 

extremel]  dangerous.     Not  only  bad  On  Iphus 

prove  I    i    ■•  lie-  il  of  the  very  first  rank,  but  the 
of  his  army  was  so  itrikin  [lj  app  in  at  1         It  il 
even  the  superstition  of  i"  iple.     :  Inoe  tl  Uba, 

Dm    .loan,  and    Faroe-.-  the   Spanish  armj   bad    been 

brate  I  in  Buropi   I  -     I  oving, 
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its  reliability  in  lighting.     But   bet  1    an  army 
it  the  product  of  the  rod,  but  a  sim- 
ple oonseque f  the  natural  ddiere, and 

to  who  I  training  in  all  military   • 

-    personal  ralor  and   genuine  warlike  enthui 
i  lillery  of  Go  . ,  i  and  very 

powerful.    Wallenstein,  d   i  not  hesital 

emi  eror, 
I  very  humiliating  conditions.     With  an  army 

as  yet  only  ball  organised  hecle t  Bohemia  in  leu  than 

nth,  ami  in-  i  i  the  Palatinate  and  took 

opposite  the  oamp  ol 
Adolphus.     For  1 1. 

i  ing.     \i  last,  Wallenstein  mi 
red.     \t   I 
i  \<>\ .  16,  1832)  the  fa  -  Adolphus 

fell,  but  Wallenstein  was  defeated,  and  retreated  into  Bo- 
hemia. 

With   the  death  -d'  the   Swedish  king  the  war  changed 
oharooter  entirely.     The  religious  motives  di 
ao  I  gave  i  Instead  "f 

broad  plans,  large  armies,  definite  movemi  dslre 

battle.,  lie  ie  filled  with  on  inextricable  ms 

intrigues,  often  of  the  meanest  egotism,  and  a  whir  -.I    .-mall 

armies  led  to  campaign-  of  robbery  and  devastation  by 

adventurer-  brilliant.    Sweden,! 

by  the  great  chancellor,  Axel  Oxenstiern,  thought  onlj  of 
retaining  as  mini  ..-  of  its  conquests;  and  al- 

though the  military  valor  of  its  army  continued  the 
under    Ibe    leadership    of    Bauer,    Horn,  and 

Wrangel,  its  moral  onai  and  the  striking  differ- 

ence  which  in   1630  distinguished  it  from   tin-  1 -  ami 

multifarious  rabble  gal  -her  under  Mansfeld, 
Tilly,  or  Wallenstein,  disappi  Wallen- 
stein remained  i ttive  in  Bohemia  for  more  than  a  year, 

carrying  no  treacherous  negotiations  with  the  Swedi 

tho  German  Protestants,  though  nithout  any 

fixed  goal.     Theempt Lhim,butdari  - 

miss  him  at  the  head  of  a  large  arm-,    whi  athu- 

siastioally  to  him;  he  was  assassinated 
1634.     The  imperial  army,  under  the  leadership  of  Arch- 
duke Ferdinand,  Gallas,  ami  Piccolomini,  then  ma 
up  the  Danube,  and  at   Not  I  in  tantormy, 

under  Duke  Bernhard  of  Saxe-Weimar  ami  Horn,  Buff 
a  very  severe  defeat,  Sept.  6,  1634.    1mm-  .  .the 

electors  of  Brandenburg  and  Saxony  deserted  I 
made  peace  with  the  emperor,  ami  even  turned  against  tho 
Swedes.     Hot  at  the  same  time.  Richelieu,  win.  bad  sob-i- 

dized  Sweden  from  the  beginning,  ami  win.   e  m-nlercd  (ho 

humiliation  of  the  houso  of  Hapsbnrg  as  the  principal  aim 
of  his  foreign  policy,  took  Duke  Bernhard  and  bis  army 
into  tin-  French  Bervice  ami  declared  war  ogainBl  Austria. 
The  nmst  brilliant  chapter  of  this  last  part  of  the  war 
was  Torstenson'fl  oampaigns  from  1641  t"  ltilti.  Tho 
emperor  Induoed  christian  IV.  of  Denmark  to  join  him 
against  Sweden,  and  tin-  plan  was  t"  crush  the  Swedish 
army  in  German]  between  an  Austrian  army  from  the  S. 
and  a  Danish  from  tin-  N.;  but  before  the  plan  was  rip.- 
ami  oould  be  carried  out.  Swedi  D  was  informed  --t'  it  :  ami 
with  a  most  astonishing  rapidity  <>f  movement,  and  an 
almost  uninterrupted  BuooesB  under  the  most  difficult  cir- 
cumstances, Torstenson  noe  defeated  I'i lominlat  B 

enfold,   Nov.  2.   1643,  penetrated  int"  Jutland,   whleh  ho 
completely  subdued,  returned  t->  Germany  ami  dr    s  G 
bet. ne  him  into  Bohemia,  defeated  a  third  Austrian  army 
under  Hatxfeld  ami  ii.it/  at  Jankow,  Mar.  i  ap- 

proaohod  Vienna,  which  he  proposed  i-  -orr-oiml  and 

siege  in ineotion  with  Prinoe  Flakoosy  of  Transylvania. 

p.  mi  I;  .it.  oo  ij  made  peaee  with  the  emperor,  and  Torstenson 

n  bis  , imand.     Tho 

nm-t  horrible  ohapter  formed  the  French  partielpation  in 

1 1,,.  | rai        In     i    Bl  nil    ml  made  a  BUOOessful  campaign  nit" 

i         it.  but.  like  Wallenstein,  In-  lught 

simpl\  iii  --I  i  suddenly 

(July  18,1639    he  died  under  very  lingular  eiroun 
In- During  the  subeequei  -  i 

fully  devastated.     In  1646  over  100  viUagi     -  at  In 

i.  ami    the    inhabit  nil-    driven    :»w:<\         I 

■  hi  too  \  llloges  hod  ' .  -  ■ 

ing  tin-  war.     'lb.-  la-t  ite-i  tool    i 

-  r.il.  Count  K 

-I    Prague,  ami    v*  . 
other  when    news    .         ■  si 

-minded   at  Mm 
,,1    p.  I   attempt.  -I   in    1 

t   under  tin    i 

and  tin-  Proti  it  mi  nndi 

i 
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peror  gave  up  not  his  title,  but  the  greatest  part  of  his 
authority  as  bead  of  the  German  empire,  while  the  power 
of  the  princes  was  -  i  i  on  liderablj  extended  that  the  em- 
],[,-,,  became  nearly  dissolved.  Holland  and  Switzerland 
ed  independent;  Alsace  was  given  to  Prance, 
Pomerania  to  Sweden.  In  the  interior  still  greater  changes 
took  place.  Only  the  religious  affairs  were  now  found  com- 
paratively easj  to  settle;  the  Peace  of  Passau  (1655)  was 
taken  as  a  basis  for  the  order  established. 

Ihe  for  the  study  of  this  war,  now  very  ample, 

arc  furnished  by  Sohiller  (1802),  Menzel  (1835),  Flathe 
(1840),  Mebold  (1840),  SbTte  (1840),  Barthold  (1842),  Heil- 
mann  (1851  i.  Klopp  (1S61  I.  Hauser  (1802).  Gindely  ( 1  Still), 
Banke  i  1869),  Stieve  (1875).  (See  also  Sir  Edward  Cust, 
/.;.  i  of  th,  Warriors  of  the  Thirty  Years'  Woe,  London, 
[865.)  Clemens  Petersen. 

This'tle  [Ang.-Sax.  thisld],  a  name  given  to  many 
stout  spinous  herbs  of  the  order  Compositae  and  of  thegen- 
era  Cirsium,  Cardans,  Centaurea,  Onopordon,  A  few  have 
me  Urinal  qualities,  and  some  have  tine  flowers.  The  roots 
and  leaves  of  some  species  were  once  eaten  as  food.  The 
Canada  thistle  (  Cirsium  arvetue)  is  a  noxious  weed  of  Eu- 
ropean origin,  now  naturalized  extensively  in  America. 

This'tle- Bird,  a  name  given  to  the  Chrysomitrit  truths, 
generally  designated  as  the  Yellow-Bird  (which  see). 
Thistle,  Order  of  the.  See  Andrew,  Saint. 
Tho'luck  (Friedrich  August  Gottred),  b.  at  Breslau 
Mar.  30,  17119;  studied  theology  and  Oriental  languages  at 
the  universities  of  Breslau  and  Berlin  ;  visited  England 
in  1.S25  and  Home  in  1S28  ;  was  appointed  professor  of 
theology  at  Berlin  in  1S24,  and  removed  to  Halle  in  1S26. 
His  works,  most  of  which  have  been  often  reprinted 
in  Germany  and  translated  into  English  both  in  Eng- 
land and  America,  were  published  in  a  collected  edition 
in  11  vols.  1803-72,  and  treat  Oriental  subjects — Sufismus, 
sirr  Theosophia  Persarttm  pantheistic*}  (1821),  SlUtensamm- 
lun</  aus  d> :r  morgenldndischen  Mystik  (1825),  Speculutiv 
Trinitatelehre  des  sp'dtern  Orients  (1S26) ;  exegetical — The 
Epistle  tothe  Romans  (1824;  twice  translated  into  English), 
The  Gospel  of  John  (1827;  translated  into  English  by  Kauf- 
mann.  1836),  The  Sermon  on  the  Mount  (1833;  translated 
into  English  by  R.  L.  Brown,  Edinburgh,  1S60),  etc. ;  his- 
torical—  Vorgesehichte  den  Hationalismus  (4  vols.,  1853-62), 
Gesehichte  ties  Hationalismus  (18G5,  etc.):  ethical  and  dog- 
matical—  Wahre  Weihedes  Zweijiers (1824;  translated  into 
English  by  Kyland  under  the  title  of  Guido  on'/  Julius,  the 
Doctrine  of  Sin  and  the  Propitiator),  Stunden  der  Andacht 
(2  vols.,  1840).     D.  at  Halle,  Prussia,  June  10,  1877. 

Thorn  (Jonx  Hamilton),  b.  probably  in  Scotland  about 
1S10:  became  a  distinguished  minister  of  the  Unitarian 
Church,  and  was  many  years  pastor  of  the  congregation 
worshipping  in  Renshaw  chapel,  Liverpool.  Author  of 
St.  Paul's  Epistles  to  the  Corinthians  (London,  1851;  Bos- 
ton, 1852),  The  Revelation  of  God  and  Man  in  the  Son  of 
God  and  the  Son  of  Man  (1859),  a  Memoir  of  Rev,  John 
James  Tayler  (1872 Land  other  works,  and  edited  The  Life 
of  the  Her.  Joseph  Blanco  White,  written  by  himself  with 
Portion*  of  his  Correspondence  (3  vols.,  1845). 

Thom'as,  county  of  South-western  Georgia,  bordering 
on  Florida,  drained  by  Ockloekonce  River,  and  traversed 
by  Atlantic  and  Gulf  R.  R.  :  surface  level,  soil  productive. 
Staples,  cotton,  Indian  corn,  oats,  sweet  potatoes,  and  live- 
stock.    Cap.  Thomasvillc.     Area,  920  sq.  m.     P.  14,523. 

Thomas,  unorganized  county  of  Western  Kansas,  in- 
tersected by  several  streams;  surface  rolling,  and  well 
adopted  for  stock-raising. 

Thomas,  tp.,  Butler  co.,  Mo.  P.  654. 
Thomas,  tp.,  Darlington  co.,  S.  C.  P.  155S. 
Thomas,  or  Didymus  ("the  twin"),  Saint,  one  of 
the  twelve  apostles,  of  whose  personal  character  and  his- 
tory  nothing  is  known  except  by  two  or  three  allusions  in 
the  Gospel  of  John.  The  most  important  of  these  is  his  re- 
fusal to  believe  in  the  resurrection  of  Jesus  until  convinced 
by  tangible  proof.  He  figures  largely  in  the  apocryphal 
Gospels,  one  of  which  (the  Evangelium  Infantile  Christi) 
was  ascribed  to  him  :  was  represented  by  later  so-called 
"tradition"  as  having  preached  in  Ethiopia,  Egypt,  Par- 
thia,  or  India,  and  in  the  loiter  country  the  Christians  of 
St.  Thomas  (which  sec),  found  by  the  Portuguese  on  the 
Malabar  coast  in  the  sixteenth  century,  claimed  to  origi- 
nate from  his  preaching.  This,  however,  is  probably  due 
to  a  confusion  with  a  Nestorian  or  Manieluvan  missionary. 
Great  efforts  have  been  made  by  several  Spanish,  Mexican, 
and  South  American  theologians  to  make  it  appear  that 
the  apostle  evangelized  America,  and  traces  of  his  presence 
arc  pointed  out  in  sacred  caves  and  other  sites  from  Para- 
guay to  Mexico,  in  which  latter  country  he  has  been  for- 
mally identified  by  several  native  antiquarians  with  the 
Aztec  divinity  QoETZALCOATL  (which  see). 


Thomas  (Abel  Charles!,  b.  in  Exeter  township,  Pa., 
duly  11,  1807.  and  educated  at  Lancaster,  Pa.  lie  has  been 
rniversulist  pastor  in  Lowell,  Mass..  Rrooklyn,  N.  Y.,  and 
Cincinnati,  0. :  published  Centenary  of  Universalis^  (1872). 

Thomas  (Benjamin  Franklin),  LL.D.,  grandson  of 
Isaiah,  b.  at  Boston  Feb.  12,  1813;  removed  to  Worcester 
18111;  graduated  at  Brown  University  1830;  admitted  to 
the  bar  1833;  judge  of  probate  for  Worcester  county  1814— 
48:  judge  of  Massachusetts  supreme  court  1853-59;  re- 
sumed legal  practice  at  Boston  1800,  and  member  of  Con- 
gress 1  801-03.  Author  of  Lair  of  Toumsand  Toion  Officers 
{ 1845)  and  Suggestions  upon  the  Personal  Liberty  Law  (1801). 
D.  at  Salem,  Mass.,  Sept.  27,  1878. 

Thomas  (Charles  Louis  Ambroise),  b.  at  Metz  Aug. 
5,  lsil  ;  studied  music  at  the  Conservatory  of  Paris  1828- 
32,  in  Italy  and  Vienna  1832-36  :  settled  in, Paris  in  1830, 
and  composed  his  first  opera.  La  Double  Echelle,  in  1837. 
The  most  remarkable  of  his  compositions  are — Le  Catd,  a 
comic  opera  (1849),  Le  Songe  d'uuc  Xuit  d'Ete  ( 1850),  Mig- 
non  (1866),  and  Hamlet  (1868). 

Thomas  (David),  b.  in  Montgomery  eo.,  Pa.,  in  1770; 
settled  near  Aurora,  Cayuga  co.,  N.  Y.,  1805  :  published 
Travels  through  the  Western  Country  in  1X16  (Auburn, 
1819) :  was  chief  engineer  of  the  Erie  Canal  W.  of  Roches- 
ter, anil  subsequently  one  of  the  principal  engineers  of  the 
Welland  Canal.  Canada;  was  eminent  as  a  florist  and  po- 
mologist,  and  by  his  writings  in  the  tlenesec  Former  ren- 
dered great  services  to  scientific  agriculture.     D.  in  1S59. 

Thomas  (Ebenkzer  Smith),  b.  at  West  Cambridge, 
Mass.,  in  1775;  learned  the  printing  trade  at  Worcester  in 
the  office  of  his  uncle.  Isaiah  Thomas  ;  became  a  bookseller 
and  editor  at  Charleston,  S.  C,  1795  ;  resided  at  Baltimore, 
Md„  1S10-29;  removed  to  Cincinnati.  0.,  1S29;  edited  the 
Daily  Advertiser  1829-35,  and  the  Err,,;,,,!  I>,,st  1835-39. 
D.  at  Cincinnati  Oct.  22,  1S45.  Author  of  Reminiscences 
of  the  Last  Sixty-five  Years  (2  vols.,  1S40). 

Thomas  (Edward),  F.  R.A.S.,  b.  in  London,  Eng- 
land, in  Dec,  1813;  received  a  careful  education:  entered 
the  civil  service  of  the  East  India  Company  at  an  early 
age,  and  rose  to  posts  of  great  responsibility,  having  been 
for  several  years  British  resident  at  Delhi :  was  distin- 
guished for  historical,  antiquarian,  and  philological  re- 
searches on  Oriental  subjects,  and  became  on  his  return  to 
England  professor  in  the  East  India  College  at  Hailey- 

bury.  Author  of  The  Cuius  of  the  Potnn  Sultans  of  Hin- 
dustan (London.  1847)  and  Supplementary  Contributions  to 
the  same  (Delhi,  1852;  new  ed.,  London.  1^70),  The  Epoch 
of  the  Soh  Kings  of  Surashtra  (1818),  Coins  of  the  Kings 
of  Ghazni  (1848-59),  The  Numismatic  History  of  the  /'oil,/ 
Mohammedan  Arabs  in  Persia  (1849),  Catalogue  of  Bac- 
trian  Coins  (1857),  Coins  of  the  Saasanidte,  The  Hindu 
Kings  of  Kabul,  Miscellaneous  Essays  on  Oriental  Sub- 
jects (1808),  Ear/t/  Sassauian  Inscriptions,  etc.  (186S), 
and  Pehlevi  Inscriptions,  etc,  (1871),  and  other  works  of  a 
similar  character:  edited  James  Prinsep's  Essays  on  In- 
dian Antiquities  (2  vols.,  1872).  and  contributed  largely  to 
the  Oriental  and  Numismatic  Reviews. 

Thomas  (Francis),  b.  in  Frederick  co..  Ml..  Feb.  3, 
1799;  educated  at  St.  John's  College;  was  admitted  to  the 
bar  1820;  was  a  member  of  the  house  of  delegates  1822, 
1S27.  and  ls2d,  being  chosen  Speaker  in  the  latter  year; 
member  of  Congress  1831-41,  and  again  1861-69  ;  governor 
of  Maryland  1841-44;  was  president  of  the  Chesapeake 
and  Ohio  Canal  Company  1839;  member  of  the  Stato  con- 
stitutional convention  1850 ;  was  an  active  Union  man 
during  the  civil  war,  and  raised  a  brigade  of  3000  vol- 
unteers, but  declined  a  military  command;  was  a  dele- 
gate to  the  Philadelphia  "Loyalists'  Convention"  1S66, 
and  U.  S.  minister  to  Peru  1872-75.  He  was  killed  by  a 
railway  accident  at  Frankville,  Md.,  Jan.  22,  1S76. 

Thomas  (FRF.nroRicic  William),  son  of  Ebenezer 
Smith,  b.  at  Providence,  R.  I.,  Oct.  25,  1S0S:  became  a 
cripple  at  the  age  of  four  years  :  was  educated  at  Balti- 
more, Md.,  where  he  was  admitted  to  the  bar  1S2S;  re- 
moved to  Cincinnati  1830;  assisted  his  father  in  editing 
the  Advertiser,  in  which  he  printed  his  well-known  song, 
"'Tis  said  that  absence  conquers  love;"  was  editorially 
connected  with  the  Democratic  Intelligencer  (1834)  and 
Evening  /'"«(  (1835);  wrote  also  for  the  magazines;  pub- 
lished his  most  successful  novel,  Clinton  Bradshaw  (1835), 
followed  by  East  and  West  11830).  Howard  Pinckni  <i  (1S40), 
John  Randolph  of  Roanoke,  and  other  Public  characters 
(  1853)  :  was  clerk  in  the  treasury  department  at  Washing- 
ton. D.  C,  1S41-50  ;  was  for  a  'short  time  a  preacher  of 
the  M.  E.  Church  in  Cincinnati  (1850);  afterward  profes- 
sor of  rhetoric  and  English  literature  in  Alabama  Univer- 
sity: resumed  the  practice  of  law  at  Cambridge.  Md., 
L858  :  took  charge  of  the  literary  department  of  the  Rich- 
mond Enquirer  I860,  and  was  subsequently  engaged  upon 
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the  staff  of  the  South  Carolinian  at  Columbia;  travelled 
extensively,  especially  in  the  Southern  States;  was  a  suc- 
cessful lecturer,  and  occasionally  figured  in  politics.  D, 
at  Washington,  1>.  ('.,  Sept.  30,  1866. 

Thomas  (George  Henry),  b.  in  Southampton  ( Va., 

July  81,  1816,  of  parents  who  utit  of  Welsh  de   ic i  bi 

father's  side  and  of  French  origin  on  his  mother's  Bide. 
Both  branches  of  his  family  were  among  the  i 
of  S.  E.  Virginia,  where  they  devoted  themselves  to  the 
pursuits  of  agriculture,  lu  1836  young  Thomas  was  ap 
pointed  a  cadet  at  the  U.  S.  Military  Aeademy,  where  In- 
graduated  July  1,  1S40,  and  promoted  in  the  army  to 
second  lieutenant  3d  Artillery.  After  a  brief  service  in 
garrison  in  New  York  harbor,  he  was  Bent  to  Florida  with 
his  company,  where  he  served  against  the  Indiana  for  two 
years,  participating  in  Maim-  Wade's  capture  of  70  Semi 
noles,  Nov.  6,  1841,  and  brevetted  first  lieutenant  for  gal- 
lantry. Again  in  garrison  in  the  South  ami  South-west 
until  IS  15,  his  regiment  in  that  year  was  ordered  to  I  i 
with  the  army  of  occupation.  In  the  war  with  Me:  ioo, 
which  soon  followed,  Thomas  was  engaged  in  the  gallant. 
defence  of  Fort  Brown,  in  the  battle  of  Monterey  and  in  that 
of  Bucna  Vista;  in  all  of  which  lie  was  distinguished,  and 
brevetted  captain  and  major  for  gallantry  in  the  last-named 
battles.  Subsequent  to  Buena  Vista  In-  continued  in  gar- 
rison at  the  mouth  of  the  Rio  Grande  until  the  close  of  the 
war,  when  again  for  a  year  in  Florida.  Transferred  to  West 
Point  in  1851,  he  served  as  instructor  of  cavalry  and  artil- 
lery at  the  Military  Aeadomy  until  1854,  when  ordered  to 
California  with  his  regiment,  in  which  he  had  attained  a 
captaincy  Dec.  24,  1S53.  In  May.  1855,  Thomas  was  ap- 
pointed major  of  the  newly  organize  1  2d  Cavalry,  with 
which  he  served  continuously  in  Texas  for  upward  of  five 
years.  In  Aug..  1860,  in  a  skirmish  with  Indians  near  the 
bead-waters  of  tho  Brazos  River,  he  received  a  wound  in 
the  face,  and  in  November  following  came  East  on  a  leal  e 
of  absence.  Born  and  reared  in  a  Southern  State,  he 
was  held  in  high  esteem  in  the  aristocratic  community 
to  which  his  family  belonged,  and  his  native  State  had 
made  him  the  recipient  of  a  splendid  sword  in  token  of 
its  appreciation  of  his  services  in  the  war  with  Mexico. 
Moreover,  for  five  years  preceding  he  had  served  on  our 
Southern  borders,  removed  from  other  associations  than 
those  of  his  brother-officers.  A.  S.  Johnston  was  col- 
onel, R.  E.  Lee  lieutenant-colonel,  and  W.  .'.  Hardee 
whs  the  senior  major  of  his  regiment.  Among  the  younger 
officers  were  Van  Dorn,  Kirby  Smith,  Fitz  Hugh  Lee, 
Hood,  and  others,  all  of  whom  resigned  to  enter  the  cause 
of  tho  South,  and  bore  conspicuous  parts  in  the  Con- 
federate armies.  "We  have  no  reason  to  doubt  that  In' 
(Thomas)  shared  in  the  general  sentiment-  of  Virginia,  and 
deprecate  I  any  agitation  which  would  disturb  her  sooial 
institutions;  .  .  .  and  he  regarded  the  growing  political 
strife  as  a  measureless  outrage,  in  which  both  contestants 
wore  wrong,  but  in  wlrich  Northern  agitators  were  the  first 
aggressors.  .  .  .  While  tho  contest  was  confined  to  tin' 
politicians,  and  found  expression  only  in  constituti  mal 
theories  and  legal  subtleties,  the  wisest  might  well  be  per- 
plexed. But  the  flash  of  the  first  gun  revealed  to  the  clear 
intellect  of  Thomas  tho  whole  character  and  spirit  of  the 
controversy,  and  his  choice  was  made  in  an  instant."  ^Gar- 
field's Oration,  1870.)  Hastening  at  once  to  Carlisle  bar 
racks,  Pa.,  where  his  regiment  bad  now  arrived  in  a  dis- 
organized condition  and  shorn  of  its  equipments  through 

the  treachery  of  Twiggs.  In-  reported  for  duty  Apr.  1  I.  I 

at  once  set  about  the  work  of  reorganizing  his  command. 
Three  days  later,  Virginia  in  convention  was  hurried  into 
passing  a  resolution  of  secession ;  two  months  lator,  Th 

i     ■  I  1'ie  Potomac  at  the  head  of  bis  c  immand,  and  en- 

i 1   In     native  State  to  aid   iii  Mie  mainte ic 

Union.     Referring  to  a  conversation  at  this  date  (June  16) 

with  Tb  una-,  Gen.  Sherman  says  that  in  res] I 

tinning  him  as  to  bis  feelings  regarding  tho  ovenl 
transpiring,  Thomas  replied,  " I  havo  thou   !.    il  all  i 
and  I  shall  stand  linn  in  the  service  of  tin'  g 
Nobly  did  ho  maintain  bi-  decision.     /       ■   he  cerl 

stood' on  many  future  battlefields  whore  I  al 

prevente  1  disaster.     In  tin-  latter  part  of   Ip 
was  promoted  to  be  lieutena  2d  Cavalry,  and 

colonel  .May  ::,  1861.  (The  de  ignation  of  this  regiment 
was  changed  in  August  to  5th  Cai  dry.)  Tra  red  t" 
flic  field  of  active  operations  in  the  '  '■  •  '"' 

oomm le  I  a  brigade  al  the  action  ol  I 

2.  at  Martinsburg,  Julj   S,  and  at  Bunl  or  Hill,  July  1 

Promi 1  to  be  brigadier-general  ol 

and  transferred  to  tho  department  oi  thi   Cumberland,  ho 

was  for  a,  time  enga  ;ed  in  mustei  I 

1st  brigade,  which  fort 

(Army  of  the  Ohio),  to  tho  command  ol  whioh  I 

apo    '      i.Bui        succe  sion  t"  tho  i 

ment  (newly  do 


ami  Dec.  31  moved  against  the  enemy,  then 

flan!.  B  Buell'l  armv.      Thel 

(.Ian.  19-  -'u,  1882),  resulting  in  tie 

was  tie    most  important  victory  yet  gained  in  the  West. 

'•'I ■  i  i into  gi  neral  m 

lav  lie 

Continuing  in  command  of  his  division  until  Sept.  80,  1862 

ept  during  the  advance  upon  and  I   >rintb,Apr. 

'.i  -May  30,  when  he  coi nded  the  right  wing  of  the  Army 

of  He-  Tent  a)  ,,„ 

b   ille  i  r.  b.   Mar.);  in  th  ami  .Mi-,. 

ugn  (Mar.-A]  |  | 

ing,  where  behl  ii irve ;  in  command  at  Corinth  Jane 

5-22;  ami  in  operations  in  Al  ; 

.     On  the  advance  int.  Kentucky  In-  wot  appi 
secon  1  in  command  ol  tl  thi  Ohio;  common  le  I 

'i'"  ri  'l.i  win-  ai  ii.,.  battle  "t  Perrj  i  illi    Oct.  8    en  . 

nt  pursuit  of  the  i  ie  my.     In  the  lattei   | 
t  .Li  r  tin-  department  of  the  Cumberland  was  r.-\  ived,  with 
Cen.  Rosecruns  in  inder  him  t..  con- 

stitute   the    I  lib    armv  C  I 

int..  three  grand   dil  i-1 
centre,   ami    in    the    battle   of    M  i  ei  ■ 

with  -ti.i.il  the  furious  assaults  of  the  enemy  .     B 
the  war  department  the  Arn  j  of  the  Cumberland  we 
..lan.  9,  1863)  dii  ided  into  three  a 
assigned  to  com:    ind.        ■   i  lib.  with  which  le-  ».. 

I  in  the  campaign  of  .Mi. I. lie  Tenne ■.  tin'  pa 

of    the    Elk    ami    T.  n  1 1.  -  - .  .■    111.1        . 1  ■  1 1  -.    Sept   .      Al 
battle   of   CSICKAII  IDO  V    I  whil 

right  ami  centre,  where  the  great  >tinu'L-ie  took  plaoe  for 

the  repossession  "I  I  hattai (a,  out  ••!  whioh  tl 

had  been  manoeuvred.    The  Rossville  r 

Chattanooga,  anil  for  the  possesion  of  which  the  battle 
was  fought— WttS    Successfully  behl  by  Tie. ma-    .hum.'    the 

firsl  .lav's  fighting.     The  history  of  the  -•-.  on  I 
tic — the  reei. t'.l  of  Thomas's  wonderful  resistance  for  up- 
ward of  live  boars  against  thi   i 

enemy  after  our  right  was  routed — furni 
most  remarkable  pages  in  the  history  of  the  war,  ami  just- 
ly entitles  him  to  be  called  the  "  Rook  of  Chickamauga." 

He  now  retired  upon  Chattai /a.  which  he  proceeded  to 

fortify,  and  here  (tt.-t.  19)  orden  reached  him  placing  bim 

in  command  of  the  Army  of  tl  e  C beriand  :  a  wees 

1 1  irt.  27 1  be  recen  ed  the  commi  seion  of  bri :  idi< 

in  the   regular   army.      The  armies   Of  Sherman  ami  - 

field  were  soon  after  a  embled  at  Chattanooga,  with  Gen. 
Grant  In  ohi  if  command,  the    '.  i  land 

forming  the  centre  of  the  grand  army;  which  position  it 
hold  a i  ihe  m  .rii.iiig  ..I"  Missionary  Ridge,  and  throughout 

the  campaign  of  1864  during  the  all t  daily  i  n 

from  .May  I. resulting  in 

l Sept.  1 ).     On  Sept.  27,  Thoma 

main  army  in  Georgia,  and  placed  in  chief  command  in 
Tennessee  with  large  discretionary  powers,  it  being  at  this 
time  a   ijii.1  ■  ■  i  viere  the  real  intentions 

the  Confederate  general  II 1.  who  n  northward 

in  the  hope  of  cat  £    ■    nan's  w  ithd 

gia.    Sherman,  hai  in_r  detet  mined  t  m  bis 

imunications  ami  -inf..  fo  led  the  ttb 

ami  23d  corps  to  Thot 

look  out  for   ii  ...  I  and  drivo  1  mid 

lie  attempt  1  follow    bim 

turning  on  She!  m  Hood  ¥ 

along    the   banks   of  the     I 

their  wa  v  back  to  Thomas, 

i  ille  ''.an  25,000;  but  rein 

i  ;  in.  and  in  time  bi-   strength  would  be 
Tie-  advance  of  II I  woi  skilfully 

and     II  ''l  :  ''»'  I 

80,  in  which   II I  n 

I,,  w]  fought,  to  unite  with  Thoma 

ihe  next  doy,  however,  the  undaunted  ' 

whioh     that    eif. 
i  ;ie  |.       \UhOI  '.'.     I 

in  nt.  bi-  cavalry    wat   ; 

I.  ami  lb.' 

ootnploto  their  no  i 

file  pen. >.|    « 

.  the  country,  and  the  ra 
:ii  u hat  was  deemed  at  P 
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....  l.nt  a  itonn  of  fre  ' 
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suit  beyond  the  Tennessee  ami  utter  destruction  as  an  army. 
Gen.  Grant  was  among  the  first  to  record  that  the  defeat 
of  Hood  was  the  vindication  of  Thomas's  judgment  The 
appointment  of  major-genera]  in  the  regular  army  was 
now  bestowed  upon  him,  and  Congress  at  its  next,  meeting 
tendered  him  a  vote  of  thanks.  The  legislature  of  Ten- 
nessee voted  him  :i  magnificent  gold  medal,  and  everywhere 
his  name  was  mentioned  with  enthusiasm  and  affection. 
During  the  remaining  months  of  the  war  he  contributed 
materially  to  the  overthrow  of  the  rebellion  by  organizing 
raiding  expeditions  (resulting  in  the  capture  of  Jefferson 
Davia  in  May,  1865)  and  by  timely  aid  to  other  depart- 
ments, lie  commanded  the  military  division  of  the  Ten- 
nessee i  1865-66);  the  department  of  the  Tennessee  (1866- 
3d  military  district  (Georgia,  Florida,  and  Ala- 
I  |,  and  the  department  of  the  Cumberland  (1867-09). 
In  Mar.,  1866,  he  was  a  member  of  a  board  to  recommend 
brevets  to  general  officers,  and  from  Nov..  1868,  to  May  15, 
was  president  of  a  court  of  inquiry  in  the  case  of 
Gen.  Dyer,  chief  of  ordnance.  From  the  latter  date  he 
commanded  the  military  division  of  the  Pacific,  with  head- 
quarters at  San  Francisco,  where  his  death  occurred  Mar. 
28,  1S70.  Congress  passed  resolutions  of  sympathy,  and 
military  honors  were  paid  him  at  Troy,  X.  Y.,  whero  his 
remains  are  interred.  Geokge  C.  Simmons. 

Thomas  (George  Hofsmax).  b.  in  London,  England, 
Dec.  7,  1824;  served  an  apprenticeship  to  a  wood-engraver; 
practised  that  art  in  Paris,  giving  his  chief  attention  to 
the  illustration  of  books,  in  which  he  gained  such  popu- 
larity that  his  services  were  engaged  to  go  to  the  U.  S.  to 
illustrate  a  newspaper  ;  resided  at  New  York  1S46 — 17  :  fur- 
nished designs  for  a  number  of  bank-notes:  returned  to 
England  on  account  of  ill-health  ;  became  one  of  the  prin- 
cipal draftsmen  for  the  Illustrated  Lou-fun  News  ;  vis- 
ited Italy  in  the  employ  of  that  paper;  produced  vivid 
sketches  of  the  siege  of  Rome,  which  attracted  the  atten- 
tion of  Queen  Victoria,  and  led  to  his  being  thenceforth 
frequently  employed  by  her  or  at  her  suggestion  in  depict- 
ing scenes  of  interest  in  which  members  of  the  royal  fam- 
ily were  engaged ;  produced  several  large  oil-paintings  of 
this  character,  and  an  album  of  water-color  sketches  be- 
longing to  the  queen.  His  best  pictures  were  The  Que*  » 
giving  the  Medals  to  the  Crimean  Heroes  and  The  Queen  and 
Prince  Albert  'it  Aldershott.  His  illustrations  to  Thomson's 
Seasons  i  1858)  and  Uncle  Tom'*  Cabin  were  much  admired. 
I),  at  Boulogne,  France,  July  21,  1868. 

Thomas  (Isaiah),  LL.D.,  b.  at  Boston,  Mass.,  Jan. 
19,  1749;  lost  his  father  in  childhood;  was  apprenticed 
when  six  years  old  to  a  printer,  with  whom  he  remained 
eleven  years;  commenced  business  at  Newburyport  1767; 
was  a  partner  with  his  former  master  in  establishing  the 
Massachusetts  Spy,  of  which  the  first  number  appeared 
July  17,  1771  ;  became  obnoxious  to  the  British  authorities 
on  account  of  the  support  given  by  his  paper  to  the  move- 
ments preparatory  to  the  Revolution  ;  transferred  his  print- 
ing-office to  Worcester  1774;  published  a  long  series  of 
reprints  of  popular  English  works,  displaying  good  judg- 
ment in  their  selection;  set  up  an  additional  bookstore 
and  publishing-house  at  Boston  1788,  under  the  firm-name 
of  Thomas  &  Andrews;  issued  the  Massachusetts  Maga- 
zine (8  vols.,  1789-96);  was  a  partner  of  Carlisle  in  his 
printing-office  at  Walpole,  N.  H. ;  had  business  connec- 
tions in  many  directions ;  conducted  for  twenty-six  years 
(1775-1801)  the  celebrated  New  England  Almanac;  was 
author  of  a  carefully -prepared  History  of  Printing  in 
America  (2  volfl.,  1810;  new  ed.,  Albany,  1876),  and  was 
founder  and  first  president  (1812)  of  the  American  Anti- 
quarian Society,  for  which  he  erected  a  building,  gave-  a 
valuable  library,  and  bequeathed  a  fund  for  its  mainte- 
nance.    D.  at  Worcester  Apr.  4,  1831. 

Thomas  (John),  M.  D.,  b.  at  Marshfield,  Mass.,  in 
1725;  became  an  eminent  physician  in  his  native  town 
and  at  Kingston:  was  surgeon  to  a  regiment  sent  to  An- 
napolis, N.  B.,  1746,  and  on  the  medical  staff  of  Gov.  Shir- 
ley's regiment  1747,  but  exchanged  that  post  for  the  rank 
of  lieutenant:  attained  the  grade  of  colonel  1759;  com- 
manded a  regiment  under  Amherst  at  Crown  Point  1760, 
and  took  part  in  the  capture  of  Montreal  the  same  year; 
enrolled  himself  at  an  early  date  among  the  "Sons  of  Lib- 
erty ;"  was  a  delegate  in  1774-75  to  the  Massachusetts  pro- 
vincial congress,  by  which  he  was  appointed  brigadier- 
general  Feb.  9, 1775  :  received  the  same  rank  from  the  Con- 
tinental Congress  June  22,  and  was  promoted  to  major- 
general  Mar.  6,  1776;  was  in  charge  of  the  fortification  of 
Dorchester  Heights  Mar.  4.  17  7*'.,  which  led  to  the  speedy 
evacuation  of  Boston  by  the  British;  succeeded  at  Mont- 
gomery's death  to  the  command  of  the  remains  of  the  army 
then  besieging  Quebec,  where  he  arrived  May  1.  found  the 
smallpox  prevalent  in  camp,  the  forces  reduced  to  less  than 
1000  effective  men,  and  was  consequently  forced  to  raise 


the  siege  and  retreat,  but  was  attacked  by  the  epidemic 
near  the  river  Sorel,  and  d.  at  Chambly  June  2,  1776. 

Thomas  (John),  b.  at  Chalford,  England,  in  1S13  ; 
served  an  apprenticeship  to  a  stonecutter;  taught  himself 
to  paint  sign-boards  and  engrave  door-plates  in  order  to 
earn  a  few  shillings  out  of  working  hours  ;  engaged  in  busi- 
ness with  his  brother;  was  an  architect  at  Birmingham, 
and  later  at  Leamington  ;  was  entrusted  with  the  stone  carv- 
ings for  the  grammar-school  edifice  at  Birmingham,  under 
the  superintendence  of  Sir  Charles  Barry,  who,  when  he  be- 
came architect  of  the  new  Houses  of  Parliament,  employed 
him  in  the  same  capacity  for  a  series  of  years;  executed 
a  great  number  of  commissions  for  architectural  and  deco- 
rative sculpture,  and  ultimately  undertook  with  great  suc- 
cess the  execution  of  works  of  sculpture  of  the  highest 
class,  among  which  were  Musidora,  Jioadicea,  Lady  Godiva, 
Una  and  the  Lion,  and  several  portrait-statues,  including  a 
colossal  memorial  of  Shakspeare,  and  the  famous  majolica 
fountain  exhibited  at  the  Universal  Exposition  of  1862. 
He  was  also  the  architect  of  the  seats  of  several  noblemen. 
D.  at  Maida  Hill,  London,  Apr.  9,  1862. 

Thomas  (John  A.),  b.  in  Tennessee  1S11 ;  graduated 
at  the  U.  S.  Military  Academy  July,  1833,  when  commis- 
sioned second  lieutenant  in  the  3d  Artillery;  captain  1843. 
After  serving  a  brief  term  in  garrison,  he  was  recalled  to 
West  Point,  where  employed  as  instructor  of  infantry  tac- 
tics 1834-37,  as  assistant  professor  of  geography,  history, 
and  ethics  1837-41,  as  commandant  of  cadet-  1842-15.  In 
May,  1846,  he  resigned  from  the  army  to  enter  upon  the 
practice  of  law  in  New  York  City  ;  was  chief  engineer  of 
the  State  of  New  York  1853-54;  was  advocate  at  London 
on  the  part  of  the  U.  S.  Apr.,  1853-Jan.,  1854,  for  settle- 
ment of  claims  under  terms  of  convention  of  Feb.  8,  1853  ; 
assistant  secretary  of  state  of  the  U.  S.  Nov.,  1855-Apr., 
1S57.     D.  in  Paris,  France,  Mar.  26.  1858. 

Thomas  (John  J.),  son  of  David,  b.  near  Aurora, 
Cayuga  co.,  N.  Y.,  in  1810  ;  became,  like  his  father,  a  dis- 
tinguished writer  on  agriculture  and  pomology;  was  as- 
sistant editor  of  the  Genesee  Farmer  1834-39,  horticultural 
editor  of  the  Albany  Cultivator  1841-53,  assistant  editor 
of  the  same  and  of  the  Country  Gentleman  for  many  years 
from  1853;  contributed  to  the  Transactions  of  the  New 
York  State  Agricultural  Society  1S41— 17  and  to  The  Farm 
(New  York,  1858) ;  conducted  the  Illustrated  Annual  Reg- 
ister of  ]!u  nd  Affairs  (Albany,  1857-65),  and  was  author 
of  The  American  Fruit  Cuiturist  (Auburn,  1849),  farm  Im- 
plementSj  and  the  Principles  of  their  Construction  and  Use 
(New  York,  1854),  and  Farm  Implements  and  Farm  Ma- 
chinery (New  Y'ork,  1869). 

Thomas  (John  Wesley),  b.  in  Exeter,  England,  in 
1798;  became  a  Methodist  Wesleyan  preacher  1S22;  was 
a  man  of  remarkable  attainments  as  a  linguist ;  was  a  good 
painter;  author  of  several  volumes  of  poems  and  theolog- 
ical essays,  and  executed  a  creditable  poetical  version  of 
Dante — the  Inferno  having  appeared  in  1859,  the  Purga- 
torio  in  1862,  and  the  Paradiso  in  1866.  He  was  engaged 
in  preparing  a  second  edition  at  the  time  of  his  death, 
which  occurred  at  Dumfries,  Scotland,  Feb.  7,  1S72. 

Thomas  (Joseph).  M.  D.,  LL.D..  b.  in  Cayuga  co.,  N.  Y., 
about  1811;  educated  at  the  Rensselaer  Institute,  at  Yale 
College,  and  in  medicine  at  Philadelphia;  resided  in  India 
1S57-58,  engaged  in  the  study  of  Oriental  languages  ;  spent 
some  months  in  Egypt  with  a  similar  object;  was  professor 
of  Latin  and  Greek  at  Haverford  College,  Pa.,  and  gave 
private  lessons  in  the  classics  at  Philadelphia.  He  was 
co-editor  with  Thomas  Baldwin  of  a  Pronouncing  Gazetteer 
(Philadelphia,  1S45),  which  in  a  revised  edition  was  en- 
titled A   Complete  Pronouncing  Gazetteer  and  Geographical 

Dictionary  of  the  World  (1S55;  revised  1861,  1866),  and 
of  A  New  and  Complete  Gazetteer  of  the  United  States 
(1854) ;  published  .4'  First  Hook  of  Etymology  (1851-52),  a 
volume  of  Travels  in  Egypt  and  Palestine  (1S53),  A  Com- 
prehensive Medical  Dictionary  (  1864),  and  Universal  Pro- 
nouncing Dictionary  of  Biography  and  Mythology  (1870- 
71) ;  contributed  geographical  and  biographical  pronounc- 
ing vocabularies  to  Webster's  Dictionaries,  wrote  the  sec- 
tions on  muscular  action  and  the  mechanism  of  locomotion 
in  Dr.  S.  G.  Morton's  treatise  on  Anatomy,  and  published 
an  edition  of  Oswald's  Etymological  Dictionary.  Has  made 
pronunciation  and  etymology  a  special  feature  in  all  the 
works  of  reference  published  by  him. 

Thomas  (Lorenzo),  b.  in  Newcastle,  Del.,  Oct.  26, 
1804 j  graduated  from  the  U.  S.  Military  Academy  in  1823, 
when  appointed  second  lieutenant  of  4th  Infantry,  serving 
with  that  regiment  in  Florida  until  1831 :  as  adjutant  1S2S 
-31.  After  two  years  of  recruiting  service,  he  was  on  duty 
in  the  adjutant-general's  office  at  Washington  from  June, 
1833,  to  Sept.,  1836  j  on  quartermaster  duty  in  the  Florida 
war  1836-37,  and  at  Washington  1837-38.  Upon  the  organ- 
ization of  the  adjutant-general's  department  he  was  com- 


THOMAS— THOMPSON. 


missioned  major  and  assistant  adjutant-general,  and  served 
as  chief  of  staff  of  the  army  in  Florida  1839-40;  at  Wash- 
ington, 1).  C,  1840-46;  in  the  war  with  Mexico  he  served 
as  chief  of  staff  to  Major-Gen.  Butler,  both  while  in  com- 
mand of  a  division  of  volunteer-  ;U,,|  aftet  hie  nooe  ion 
to  the  command  of  the  army.  In  1852  he  became  lieuten- 
ant-colonel, and  served  as  chief  of  staff  to  Lieut  Sen.  Sootl 
from  Mar.,  1853,  to  Mar.  7.  1861,  when  promoted  to  be 
colonel  and  placed  in  charge  of  the  adjutant-general's 
office  at  Washington.  Brigadier-general  and  adjutant 
general  of  the  army  Aug.  :!,  USUI,  but  from  1801!  employed 
on  special  duty  in  organizing  colored  troops,  inspection 
tours,  etc.,  until  Feb..  1869,  when  retired  from  active  ser- 
vice. At  tho  time  of  Pres.  Johnson's  controversy  \\  ith  Con- 
gress he  appointed  Gen.  Thomas  (Feb.  21,  1868)  secretary 
of  war  ad  interim,  but  Secretary  Stanton  (which  see)  re- 
fused to  vacate.     D.  at  Washington,  1).  C,  Mar.  2,  Is;:,. 

Thomas  (Mary  F.  Myers),  M.  I).,  b.  in  Maryland 
Oct.  28,  1816,  daughter  of  Samuel  .Myers,  a  Quaker  asso- 
ciated with  Benjamin  Lttndy  in  the  fust  anti-slavery  meet- 
ing held  in  Washington,  D.  C. ;  married  to  Owen  Thomas 
in  Is:;;);  kept  house,  had  three  children,  studied  medicine, 
and  graduated  from  Penn  Medical  College  in  Philadelphia, 
Pa.,  inlS5f;  was  assistant  physician  in  hospitals  during 
the  war;  has  been  city  physician,  and  physician  for  the 
Home  for  Friendless  Women  in  Richmond.  End.;  was  ad- 
mitted to  membership  in  the  Indiana  State  .Medical  Society 
in  1S7G  ;  has  been  an  earnest  advocate  of  temperance  for 
over  forty  years;  in  1S51  helped  to  organize  the  first 
women's  rights  society  in  Indiana ;  addressed  the  Indiana 
legislature  in  1859,  and  held  responsible  offices  in  the  move- 
ment, Stato  and  national,  to  the  present.  Her  youngest 
daughter  won  the  first  Greek  prize  at  the  intercollegiate 
contest  at  New  York  Dec,  1875.         Susan  B.  Anthony. 

Thomas  (Philemon),  b.  in  North  Carolina  in  1764; 
served  in  the  war  of  the  Revolution  ;  resided  some  years  in 
Kentucky,  where  he  was  chosen  to  the  legislature:  after- 
ward settled  in  Louisiana;  headed  the  insurrection  in  West 
Florida  against  the  Spanish  government  1810-11;  »:e 
major-general  of  Louisiana  militia  in  tho  U.  S.  service 
1814—15,  and  member  of  Congress  1831-35.  D.  at  Raton 
Rouge,  La.,  Nov.  18,  1S47. 

Thomas  (Philip  Francis),  b.  in  Talbot  co.,  Md..  Sept. 
12,  1810;  educated  at  Dickinson  College;  was  admitted  to 
the  bar  1831  :  was  elected  to  the  State  constitutional  con- 
vention 18110;  was  a  member  of  the  legislature  1S38  and 
184:1-45  ;  member  of  Congress  18311-41 ;  subsequently  judge 
of  tho  land-office  court  of  the  Eastern  Shore  of  .Mary  land  ; 
was  governor  of  Maryland  1848-5]  :  became  C.  S.  commis- 
sioner of  patents  1860  ;  succeeded  Howell  Cobb  as  secre- 
tary of  the  treasury  in  Pres.  Buchanan's  cabinet,  acting  as 
such  from  Dee..  I860,  to  Jan.  11,  1861  :  was  elected  I  .  6. 
Senator  Mar..  1807,  but  not  admitted  to  a  seat  on  the  ground 
of  having  ''given  aid  and  comfort  to  the  rebellion,"  and 
was  elected  a  Representative  in  Congress  1874. 

Thomas  (Ralph),  b.  in  England  Aug.  18,1840;  is  well 
known  as  a  zealous  and  aceurato  bibliographer.  Author 
of  A  Martyr  to  Bibliography,  a  Notice  of  tin  Life  and 
Work*  of  Joieph  Marie  Qiiirard  (1807),  and  of  a  useful 
Handbook  of  Fictitious  Names  |  1868),  both  published  uver 
the  anagram  of  "Olphar  llainst."  In  1866  he  issued  the 
prospectus  of  a  Bibliotheca  of  English  Lav  Literature,  which 
has  not  yet  ( 1870)  appeared. 

Thomas  (Theodore),  b.  in  the  kingdom  of  Hanover 
in  1835;  received  his  musical  education  from  bis  father. 
and  when  only  six  years  of  age  played  the  violin  in  public 
concerts;  in  1845  accompanied  hi'  family  to  America,  «  here, 

still  a  mere  lad.  he  joined  the  orchestra  of  the  Italian  Opera 
in  New  York  City,  and  played  first  violin  in  the  orohestra 
which  accompanied  Jenny  l.ind  in  her  first  American  enn- 
OBItS;  in  |S0|  established  the  orclo-tra  which  beoami 
in  ois  under  his  management,  and  in  1864  gave  hi-  Brsl 
symphony  concerts  In  Xevv  York  City,  lie  began  his  sum- 
mer-night concerts  in  the  si city  two  yean  lain,  and  in 

1869  -I  ailed  .m  his  first  annual  tour  of  the  principal 

ican  cities:  director  of  College  of  Musio,  Cincinnati,  0., 

1877,  but  resigned  in  1S80.  J.  B.  Blfi 

Thomas  (Theodore  Gaillard),  \.  M„  M.  I'.,  b.  in 
South  Carolina  in  1881;  graduated  M.  D.  at  the  Medical 

Colleger  South  Carolina  |  elected  prof. of  obstetl 

c  i  .    of  women  in  the  College  of  Physicians  at 

\<n  York  City,  1862  ;  ( islting  phj   i   i  in  to  Bi  Hi  -  ui    Hot 

pital :  attending  Burg i  to  W  omi  n's  Hospital  ol  thi 

of  New  York  :  [dr.  iiolan   to  Roi    evell   Uoapil  il 
contributed  largely  tocurrent  medii  i 
work  is  Oimaeet  of  II  '  '"'" 

French,  German,  and  Italian.  Pai  '    I  ■  ! 

Thomas  (William  Mov),  b.  al    tlomerton,  neai 
don,  England,  in  lsjs  ;   studii  1  law,  but   aba,.  I 


a  literary  career:  became  one  of  Dieki  ds'e  staff  of  writers 

on   Household  Words  1850;   was  subsequently 

with  the  Athenseum  and  the  Daily  News;  wrote  for  many 

|  et  ic  lioal  ...  '.'i iginal  editor  ol   I 

Magasine.     Author  of  117,.  „  r.  Ut  (2  vols.,  1 

/',.  lures  in  a  Mirror  |  1861  .   1  Fight 

and  other  novels  :  Iran  Hugo 

II  arks  of  William  ' '.',//,„, 
1858)  and  the  Letters  and   Works  of  Lady  Mary   Wortiey 
Montagu  (2  vols.,  1861  I. 

Thomas  ii  ki-mpis.     -       h.ni'is. 

Thomas  Aquinas.    Bee  Iqutkas  (Th 

Thomas,  Christians  of  St.  Bee  Christians  or  St. 
Thou  is. 

Thoma'sins    i  rtAN),  b.  al   Leipsie  Jan.  I,  II 

studied  jurisprudence  and  philosophy  al  Prankfort-on-the- 
'  Idei  1675—79;  settled  in  I  d  to  lecture 

al  the  university  :  adopted  in  ! G > 7  the  German  fang 
in  tead  of  the  Latin  in  hi  published  from  18 

1690a  monthly  paper, in  whiob  heontioised  with  much  wit- 
i  i <■  i  sm  and  good  commi  t  the 

scholastic  method  in  theology  and  pbllosophj  ;  was  driven 
away  from  Leipsie  in  I7'.'ii  by  the  chicaneries  and  open  at- 
tacks of  the  orthodox  theologians,  whom  he  much  offended 
by  his  sympathy  for  Prancke,  and  settled  at  Halle,  where  be 

attracted  much  attention  by  hi      tiibuted  much 

to  the  foundation  of  the  aniversitj  j  published,  among  other 
worl  i,  In-  Oi  n  hi  'n.    ./.  r   II  i  ishi  it  and    I  role., 

1693  .  h.  Sept.:;.  1728.  There  ■-  an  interesting  biography 
ol'  him  b\  Luden  ( 1805). 

Tho  ma  si  us  (Gottfried),  b.  al  Bgi  ohnusen,  Bavaria, 
in  1802;  studiel  theologj  al    ■  Halle,  and   Merlin 

I'L'l   26;  was  appointed  a  Luthen iini  tei   al   Sui 

berg  in  1829, I  professor  of  do  ■  |  rlangen  in 

1842,     h.   in    1875.     His   principal   work 
(|s;;7),  Kirchlichc  Chrietologu    (1845),  Ch  und 

Werk  (3  vols.,  1856).  He  was  also  one  of  the  blunders  of 
the  Zrit»rltri/i  /in-  Proti  itantismus  too/  Kirehe, 

Thomas  the  Rhymer.    See  Rhymer,  Tin:. 

Thom'iiston,  p.-v.,  Litchfield  co.,  Conn. 

Thoinastoii,  p.-v ip.  of  Upson  co..  Qa.,  the  ter- 
minus of  I'pson  County  I;.  |;..  70  miles  S.  B.  of  Atlanta. 
contains  5  church.  ■  ■  i  .  an  excellent  mixed  school, 
1  nowspaper,  and  2  colored  school-.      I'.  al i  II 

J.  C.  .Mi  .Mo  II  Ml.    Co.  •■  111  l;  vl  D." 
ThomastOI),    p.-v.    and    tp.,    Knox    co.,    Mc.    on    St. 

George  River  and  on  Knox  and  Lincoln  R.  R.,  is  specially 

noted    for   it-    large    shipment-    of   lime,  i-    the 

.Maine  State  pii-oii.  and  ha-  2  national  bank-.       IV 

Thom'usdiu  ii,  tp.,                        Mioh.     I' 
Thom'asvillP,  p.-v.  and  tp.,  cap.  of  Tl lal  co..  <;  u, 

on  Atlantic  and  Cull'  H.  R.,  and  centre  of  trade  lor  a  pro- 
ductive region,  hai  a  bank  and  weekly  new -paper.     P.  1651. 

Thomasvillc,  p.-v.,  Oregon  co.,  Mo.,  on  Eleven  P 

River,  150  mile-  s.  of  St.  Louis,  oonl 

\.  .'.  paper,  saw  and  grlsl  null-,  I  hotel,  and 

ground.      Princij.  i  ,    tanning    and    -lock  raising. 

P.  about  200.     .1.  W.  l;i  •  hi  i  v  .  Co.  "S.o  tii  .Miss,, i  ui  vs." 
TUomasvillo,    p.-v.    and    tp.,  David-    ii    G  ■  .   N    '    .  "II 

i ud  and  Danville  R.  R.     P.  of  v.  I'M  :  .  t  tp.  2S1T. 

TllOlllist-.       Sic    \i.ll   IN  vs     Thoe  vs    . 

Thomp'son,  icu  county  in  S.  Central  i  both 

sidi Da         River,  and  drained  by  Snake  River,  has  a 

prairie  sur:  •■  m. 

Thompson,  tp.,  I'ik .•«•,..  irk.     P 

Thompson,  p.  v.  and  tp.,  Windham  oo.,  Conn.,  has  a 

nati il  bank.      P.  8804. 

Thompson,  tp.,  Columbia  oo.,  Qa,     t 
Thompson,  tp.,  Jo  I'  Id.     P.  800. 

Thompson,  tp.,  Guthriooo.,  la.    P.  671. 
Thompson,  tp.,  Carlton  co..  Minn.     P 
Thompson,  tp.,  Butlli  an  oo.,  N.  \ .    P. 
Thompson,  tp.,  i*< '  0     P 

Thompson,  p.-v.  and  tp.,  Oaan 

Thompson,  tp.,  Seneca  co..  II.      P. 

Thompson,  tp.,  Pulton  oo.,  Pa, 
Thompson    Ivoostus  Cat 

.    \pi    80,  1812;  '  d  e.r 

its ;  studied  tbeolo 
at  the  University  of  Berlin 

g  ,1   ,  hoi    I      ' 
and    a p ■mi.   1    I 

in  missions  In  In  lis 

mal  l ks. 
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THOMPSON. 


Thompson  (Benjamin).     See  Rum  ford,  Count. 

Thompson  (Cephas  G.),  b.  at  Middleborough,  Mass., 
about  1812,  sun  of  a  portrait-painter,  by  whom  he  was 
trained  to  the  Bame  business;  went  at  the  age  of  18  to 
Plymouth,  where  he  painted  portraits,  chiefly  of  sea-cap- 
tain^ and  their  families,  for  a  couple  ui'  years;  practised 
drawing  at  Boston  under  D.  C.  Johnson,  and  copied  casts 
from  the  antique  in  the  Athenaeum;  was  afterward  pro- 
fessionally employed  at  Providence,  R.  I.,  until  1837,  when 
he  opened  a  studio  in  the  University  Building.  New  York 
City  ;  so  m  became  one  of  the  Leading  portrait-painters  of 
New  York,  being  employed  by  scores  ui'  prominent  citizens  ; 
1  also  much  reputation  by  his  ideal  pictures;  went  to 
New  Deltoid  1847;  soon  afterward  returned  to  Boston; 
married  a  sister  of  .Airs.  A.  M.  Ritchie;  spent  seven  years 
(1852-59)  in  Italy:  made  nearly  unique  copies  of  the 
Stafia  Madonna  of  Raphael  and  the  famous  Beatrice  Cenex, 
now  so  familiar  to  all  artists,  and  has  again  resided  in  New 
York  since  I860,  enjoying  a  large  practice  and  high  con- 
sideration in  literary  and  artistic  circles. — His  brother, 
JEROME,  is  also  a  painter,  chiefly  known  by  his  rustic  land- 
scapes. 

Thompson  (Daniel  PiERrE),b.  at  Charlestown,  Mass., 
Oct.  1,  1795;  removed  to  Berlin,  Vt.,  in  childhood;  taught 
district  schools  1815-16;  graduated  at  Middlcbury  College 
1820:  was  for  some  time  a  private  tutor  in  Virginia,  where 
he  studied  law  and  was  admitted  to  the  bar;  settled  at 
Montpelier,  Vt.,  1824 ;  became  register  of  probate;  was 
clerk  of  the  legislature  1830-33;  compiled  a  volume  of 
statutes  (1835);  was  county  judge  of  probate  1837-40; 
clerk  of  the  county  1843-45  ;  afterward  clerk  of  the  supreme 
court  and  secretary  of  state  1S53.  D.  at  Montpelier  June 
6,  186S.  Author  of  several  novels,  chiefly  illustrative  of 
Vermont  life  and  of  Revolutionary  history,  among  which 
were  May  Martin  (1835),  The  Green  Mountain  Boys  (1840), 
Locke  Ani&den,  or  the  Schoolmaster  (1847),  Lucy  Hosmer 
(1848),  The  Rangers  (1850),  Gant  Garley  (1857),  and  pub- 
lished a  History  of  Montpelier  (1860). 

Thompson  (Elizabeth),  b.  in  England  about  1S50  ;  ac- 
quired sudden  celebrity  from  herpaintingof  The  Koll~Callt 
exhibited  at  the  Royal  Academy,  London,  1874,  highly 
admired  by  the  Prince  of  Wales,  and  in  consequence  pur- 
chased by  the  queen;  visited  Italy  1S75;  has  painted  a 
Vintage  Sketch  in  Tuscany  and  one  or  two  military  pic- 
tures, and  is  now  (1876)  commissioned  to  execute  a  picture 
of  The  Battle  of  Balaklava. 

Thompson  (G&ORGE),  b.  in  Liverpool,  England,  June 
18,1804.  In  L831  he  was  lecturing-agent  of  the  London 
Anti-Slavery  Society,  and  by  his  commanding  eloquence 
greatly  aided  in  the  abolition  of  slavery  in  the  British 
colonies.  He  visited  the  U.  S.  in  1S34  at  the  invitation  of 
Win.  Lloyd  Garrison,  to  assist  in  the  abolition  of  slavery 
there,  but  mob-violence  compelled  him  to  return  to  Eng- 
land Dec,  1835.  He  engaged  successfully  in  various  re- 
forms in  England  and  India,  and  greatly  aided  in  prevent- 
ing the  recognition  of  the  independence  of  the  Southern 
Confederacy  by  the  British  government.     D.  Oct.  7,  1878. 

Thompson  (George  W.},  b.  in  Ohio  in  1S06;  grad- 
uated at  Jefferson  College,  Pa.,  1826;  was  admitted  to  the 
bar;  settled  in  Western  Virginia,  where  he  became  U.  S. 
district  attorney  1S49;  was  member  of  Congress  1S51-52, 
anil  was  subsequently  judge  in  West  Virginia.  Author  of 
A  Dissertation  on  the  Historical  Right  of  Virginia  to  the 
Territory  North-west  of  the  Ohio,  A  Life  of  Hon.  Linn 
Boyd,  The  Lie iii'f  Forces  of  the  Universe  (1866),  and 
several  legal,  political,  and  educational  addresses.  He 
was  a  contributor  to  the  Boston  Quarterly  Review  1339—42. 

Thompson  (Henry),  b.  in  England  in  1707:  graduated 
at  St.  John's  College,  Cambridge,  1822;  took  orders  in  the 
Church  ot  England  ;  was  for  some  years  curate  of  Wring- 
ton,  Somersetshire,  and  became  in  1S53  vicar  of  Chard. 
Author  of  a  Life  of  Hannah  More  (1S3S),  A  History  of 
Roman  Literature,  and  a  part  of  the  History  of  Greek 
Literature,  in  the  Encyclopaedia  Metropolitana,  to  which 
work  he  was  a  large  contributor;  translated  Schiller's 
Maid  of  Orleans  and  William  Tell  (1845),  and  Original 
BallaoU  by  Living  Authors  (1850);  wrote  for  the  Lyra 
Messianica  and  its  companion  volume;  edited  Th-  Com- 
plete Work*  of  Horace  from  the  Text  of  Orelliue,  with  ?S0 
Tflustratione,  and  Introductory  Dissertation  on  the  Life  and 
Poetry  of  Harare  (1853),  and  The  Complete  Works  of  Vir- 
gil, from  the  Text  of  Heyne  and  Wagner,  with  $50  Illustra- 
tions and  Memoir  (1S54);  contributed  to  a  work  on  Occult 
St  ienct  1 1  1855),  and  published  several  theological  and  devo- 
tional books.    D.  at  Chard,  Somersetshire,  Eng.,  Dec.,  1S78. 

Thompson  (Sir  Henry),  M.  I)..  F.  R.  C.  S.,  b.  at 
Framlingham,  England,  Aug.  6,  1820;  educated  at  Uni- 
versity College,  London;  studied  medicine;  gained  the 
Jacksonian  prize  at  the  Royal  College  of  Surgeons  1852, 


and  again  1860;  became  professor  of  clinical  surgery  at 
University  College  Hospital  1866;  was  appointed  surgeon 
to  the  late  king  of  the  Belgians  1863,  and  to  tho  present 
king  1866;  was  knighted  1867;  is  an  honorary  member  of 
several  foreign  academies,  and  author  of  a  treatise  on 
Practical  Lithotomy  and  Lithotrity  (1863).  His  writings 
in  the  Von  temporary  Review  for  1873  gave  rise  to  the 
movement  of  that  year  in  favor  of  cremation. 

Thompson  (Jacob),  b.  in  Caswell  co.,  N.  C,  May  15, 
1810;  graduated  at  the  University  of  North  Carolina  1831; 
was  admitted  to  the  bar  1834;  settled  in  the  Chickasaw 
country,  Miss.,  1835;  was  a  Democratic  member  of  Con- 
gress 1839—51  ;  chairman  of  the  committee  on  Indian  affairs; 
opposed  the  Compromises  of  1S50  ;  secretary  of  the  interior 
under  Pros.  Buchanan  from  Mar.,  1857,  to  Jan.  7,  1861, 
when  he  resigned  in  consequence  of  the  order  to  reinforce 
Fort  Sumter;  governor  of  Mississippi  1SG2-64,  and  subse- 
quently aide-de-camp  to  Gen.  Beauregard  and  inspector- 
general  for  the  department  of  Mississippi. 

Thompson  (James),  b.  at  Middlesex,  Berks  co.,  Pa., 
Oct.  1,  1S0G;  became  a  practical  printer;  studied  law;  was 
admitted  to  the  bar  1S28;  sat  in  the  Pennsylvania  legisla- 
ture 1832-34  ;  was  Speaker  of  the  house  1S34,  judge  of  the 
district  court  1836-42;  a  Democratic  member  of  Congress 
1845—51,  and  judge  of  the  supreme  court  of  Pennsylvania 
1857-72,  serving  as  chief-justice  during  the  latter  part  of 
his  term.  He  was  defeated  as  a  candidate  for  re-election 
Oct.,  1872;  subsequently  practised  at  the  bar,  and  fell 
dead  in  the  supreme  court-room  at  Philadelphia  Jan.  28, 
1874. 

Thompson  (John  B.),  b.  in  Kentucky  in  1810 ;  was  a 
Whig  member  of  Congress  1841-43  and  1847-51;  after- 
ward lieutenant-governor,  and  was  U.  S.  Senator  1S53-59. 
D.  at  Harrisonburg,  Ky.,  Jan.  7,  1874. 

Thompson  (John  R.),  b.  in  Richmond,  Va.,  Oct.  23, 
1823;  studied  at  East  Haven,  Conn.;  graduated  at  the 
University  of  Virginia  1843;  studied  law  in  the  office  of 
James  A.  Seddon  and  in  the  law  school  of  the  university, 
where  he  took  the  degree  of  bachelor  of  laws  1845,  and 
from  1847  to  its  suspension  at  the  outbreak  of  the  civil 
war  edited  the  Southern  Literary  Messenger,  the  ablest, 
most  successful,  and  longest-lived  of  the  Southern  month- 
lies. During  the  war  he  edited  the  Record  (1863),  went 
to  England  1864,  and  defended  the  Confederate  cause  in 
the  columns  of  Blackwood ',  the  Comhill  Magazine,  and 
other  periodicals ;  was  connected  with  the  editorial  staff 
of  the  Morning  Herald,  and  subsequently  resided  in  New 
York,  where  he  wrote  for  the  Evening  Post.  He  wrote 
many  essays  and  poems  for  his  own  and  other  magazines, 
and  was  a  lecturer.     IX  at  New  York  Apr.  30,  1873. 

Thompson  (Joseph  Parrish),  D.  D.,  LL.D.,  b.  at 
Philadelphia,  Pa.,  Aug.  7,  1819;  graduated  at  Yale  Col- 
lege 183S;  studied  theology  at  Andovcr  and  at  New 
Haven  ;  became  pastor  of  the  Chapel  street  Congregational 
church,  New  Haven,  Nov.,  1840;  was  minister  of  the 
Broadway  Tabernacle,  New  York,  1S45-72  ;  was  one  of  the 
founders  of  the  New  Englander,  a  quarterly  theological 
organ  of  the  Congregational  Church,  and  of  the  New  York 
Independent  ;  was  a  manager  of  the  American  Congre- 
gational Union  and  of  the  Home  Missionary  Society; 
originated  in  1852  the  plan  of  the  Albany  Congregation al- 
ist  convention  ;  visited  Egypt,  Palestine,  and  other  Oriental 
countries  1852—53;  afterward  devoted  much  research  to 
Oriental  subjects,  especially  Egyptology,  on  which  he 
wrote  for  biblical  cyclopaedias  and  reviews.  He  resided 
since  1873  several  years  in  Berlin,  Germany.  Author 
of  a  Memoir  of  Timothy  Dwight  (1844),  Lectures  to 
Young  Men  (1846),  Memoir  of  David  Hale  (1850),  Egypt, 
Poet  and  Present  (1856),  Memoir  of  Per.  David  T.  Stod- 
dard (1858),  The  Believer's  Refuge  (1857),  Christianity 
and  Emancipation  ( 1 863 ),  Man  in  Genesis  and  Geology 
(1869),    Theology  of   Christ  from  his  own    Words   (IS70), 

Church  and  State  in  the  United  States  (  1874),  Life  of  Christ 

(1875).     D.  at  Berlin,  Germany,  Sept.  20,  1879. 

Thompson  (Launt),  b.  in  Queen's  co.,  Ireland,  in 
1833;  came  with  his  widowed  mother  to  Albany.  .V  Y.t 
1S47:  began  the  study  of  medicine  in  the  office  of  Dr. 
Ormsby :  learned  drawing  in  the  mean  time;  was  pupil  and 
assistant  of  Erastus  D.  Palmer,  the  sculptor,  nine  years; 
developed  a  remarkable  talent  for  medallion  portraits  ; 
settled  in  New  York  Nov.,  1858,  and  became  a  prominent 
member  and  officer  of  the  Academy  of  Design.  Among  his 
works  are  busts  of  Edwin  Booth  as  Hamlet,  Bryant,  and 
Gen.  Dix,  and  a  colossal  statue  of  Napoleon.  He  now 
(187G)  resides  at  Florence,  Italy. 

Thompson  (Mortimer  M.),b.  at  Riga,N.Y.,in  1831  ; 
studied  for  a  time  at  Michigan  University,  but  left  before 
graduating;  was  for  some  time  connected  with  a  travelling 
theatrical  company;  became  about  1852  a  clerk  in  a  jewelry 
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storo  in  New  York  ;  wrote  some  humorous  letters  in  the 
Detroit  Advertiser,  which  procured  him  employment  on 
the  New  York  press,  and  subsequently  published  Bevi  J 
humorous  volumes  which  had  a  wide  circulation.     D.  in 

New  York  City  June  28,   1865.     Among   bis   1 ke   were 

Doestieks — What  he  Says  (li  ,.,  ,  /  iA  (1856),  II  < 

toryand  Records  of  the  Elephant  Club  |  1857),  and  No 
to  Say  (1807). 

Thompson  (Robert  Anchor), b.  at  Durham,  England, 
in  1S21 ;  educated  at  Durham  School  and  ■■•  an  n 
student  of  Durham  University)  graduated  at  Catharine 
Hall,  Cambridge,  1844;  was  for  some  years  connected  with 
the  astronoinieal  observatory  at  Durham,  :i  volume  of  bis 
observations  having  been  published  in  1849$  took  orders 
in  the  Church  of  England;  became  curate  of  Louth  and 

1 1  85  I)  of  Binhrouke.  Lincolnshire,  and  in  1868  was  cl 

muster  of  tho  hospital  of  St.  Alary  the  Virgin  at  Newcastle- 
upon-Tyne.  Author  of  a  volume  of  Sermons  (1853),  of 
Christian  Theism,  the  Testimony  of  Reason  and  Revelation 
to  the  Existence  and  Character  of  th<-  Suprt  me  !'•■  ing  i  Lon- 
don, 2  vols.,  1800),  which  gained  the  first  Burnett  premium 
(£1800)  among  208  competitors ;  An  /','*-o<//  .,,<  Me  /',■/„ 
ciples  of  Natural  Theology  (1857),  Christ  the  Light  of  the 
World  (1859),  The  Oxford  Declaration,  etc,  i  1864). 

Thompson  (Robert  Ellis),  b.  near  Lurgan,  Ireland, 

in  1811;  emigrated  to  America  in  1857;  settled  in  Phila- 
delphia; graduated  at  the  University  of  Pennsylvania  in 
1865  ami  at  the  Theological  .Seminary  of  the  Reformed 
Presbyterian  Church  (N.S.)in  1867;  beoame  assistant  i  ti 
tor  of  the  American  Presbyterian,  and  remained  suoh  till 
its  extinction  by  the  Presbyterian  union  of  1870.  Hi 
called  to  the  University  of  Pennsylvania  as  instructor  in 
mathematics  and  Latin  in  1868;  became  assistant  prof  or 
of  mathematics  in  1870,  and  professor  of  social  science  in 
1S7-1.  In  Oct.,  18;:;,  he  was  ordained  to  the  ministry  by 
the  Reformed  presbytery  of  Philadelphia.  In  1870  he  pub- 
lished Snria!  Science  ami  National  Economy.  lie  ha-  been 
always  the  principal,  and  sometimes  the  sole,  editor  of  the 
Penn  Monthly,  now  (1876)  in  its  seventh  year,  and  is  a 
member  of  the  American  Philosophical  Society  and  of  tho 
Historical  Society  of  Pennsylvania. 

Thompson  (Smith),  LL.I).,  b.  at  Amcnia,  N.  Y..  in 
1767;  graduated  at  Princeton  College  178S;  studied  law 
with  Chancellor  Kent;  became  district  attorney  in  the 
middle  district  of  New  Y'ork  1801  ;  was  judge  of  the  Now 
York  supreme  court  1802—14,  chief-justice  1814—18;  sec- 
retary of  the  navy  in  the  cabinet  of  Pres.  Monroe  1818-23, 
and  associate  justice  of  the  U.  S.  Supreme  Court  from  1823 
to  his  death,  at  Poughkeepsie  Dee.  18,  18:',  1. 

Thompson  (Thomas  Perroset),  b.  in  Hull.  England, 
Mar.  10.  1783;  graduated  at  Queen's  College  1802;  entered 

the  navy  as  a   midshipman  1803,  and  the  army  a-  e ttd- 

lieutcnant  1806  ;  took  part  in  the  campaign  against  Buenos 
Ayres  1807  ;  governor  of  Sierra   Leone  I  80S  ;  issued  a  prOC 

lamation  for  the  suppression  of  the  slave-trade  in  tlo 1 

ony :  recalled  to  England  1810  through  the  exertions  of 
the  slave-traders;  served  in  the  army  in  the  Peninsular 
campaign  1813,  in  France  1811,  and  in  the  Pindaree  oam 
paign  in  India;  accompanied  Sir  William  Keir  Grant  as 
Arabia  interpreter  in  his  expedition  up  the  Persian  Gulf 
1810,  assisting  in  negotiating  a  treaty  with  the  Aral,  tribes 
by  which  the  slave-trade  was  declared  piraoj  :  published 

numerous  pamphlets  against  the  com  laws    in  I  upon  "Hie! 

questions  of  politiead  economy,  on  music,  tho  Greet  n 
lotion,  etc. ;   was  one  of  the  founders  of  and  principal  con 
tributors  to  the  Westminster   Review   (1824),  :'"  I    bi 
ono  of  its  proprietors   1829;  -at   frequently  in  Parliament 

between    IS.';;",  and  1807;  published  his  collected  essays  in  0 

vols.,  1812,  and  attained  the  rank  of  major  general  I  >4. 
D.  Sept.  fi,  1869. 

Thompson  (Wadbt),  b.  at  Piokensville,  S.  C,  Sept. 
8.  170S;  graduated  at  South  Cat  i         i  o  1814 ;  was 

admitted  to  the  bar  1819;  was  a  member  of  thi 
!S20-:;i>;  served  as  solicitor  for  the  we  tern  oirouit  1830; 
was  appointed   brigadier-general  of  militia;   sal   in   Con 
gross  ls:',0-ll   as  a  Whig:  was  prominent  in  del. ate,  and 
in   1810  chairman  of  th I itte I  military  atlai 

minister  to  Mexioo   1842-44;    negotiated  two   Impo 

treaties  with  that  ntrv  :  obi  lined  the  role 

than  200  Texan  prisonei     o  mflned  in  tho  castlo  of  Porote 

and  other  military  priB and  publish  I  rfablo 

bonk,   RoeoKections  of  Mt  riVo      1841         H  'l  re 

Bided  alternately  at  Greenville,  S.  C,  and  al   i 
Fla.,  where  he  d.  Nov. 

Thompson  iN'n  in  nd  »]""<<  " 

grated  to  Pennsylvani  i  ' 

militia  in  the  fre„e|,  v ,5  i   !""' 

was  one  of  the  pur.  baei  >ld  '  ■"'  l'1"  : 

was  colonel  "f  the  regiment  of    Penn  '    ""'"  "I'"'1' 


marched  to  Cambridge  June,  1770  :  had  a  ikirml 
mere   Point  Nov.   10;    It 
n  <■■:   1.    1776 ;   succeeded   I 
irk  .Mar.  19;  proceeded  I 

imanded  the  attooking  forci    at  Three 

rune  6,  when  he  was  taken  prisoner,  and 
to  Philadelphia  on  parole  in  August,  bnl 
until  1776.    Ho  resided  during  hi 

Pa.,  where  he  d,  Sept.   I.  I7M. 

Thompson    William),  b.  al 

arte,  and  meat  of  natural  his. 

tory;  ws  lent  of  tho  Natural  History  and  Philo- 

sophical I  ouipaniel   Prof.   Edward 

Forbes  i  .  ,  Archipelago 

more  than   7n  papers  on   botany, 

1>.  in  Lon- 
don Feb.  17, 1     ,2,     l.  .,/  His- 
.  i.,  ii.,  and  iii.,  1849  51  ,  of  whioh  the 
concluding  volumo  (on  M                   ppearod  in  1 

Thompson    William  Hepwobtb),  D.  D.,  b.  at  York, 

I,  Mar.  27,  1810;  educated  at  Trinilj  College,  Cam- 
bridge, it 
Bistant     tutor    ls:;7.    and    tutor    |slt;     wafl 

eleetod  re  La    prol 1 1      k  in  Cambridge  Uni 

bee e  a  oanon  ot   Ely    1853,  and  en  the  death  ol   Dr. 

I  in  1 B66  was   cho  of  Trinity  I 

lie  Bdited  V,  1 1 1 1 . i r : i 

;  Iso  I  wo  of  Plato'    Via  ■!  appa- 

ratus ;  is  author  ol  pa] 

i  ie  .  and  of  publi  os. 

Thompson  (Zadoci  -  irater,  \'t..  May  2."., 

1706:  graduated  at  the  I  oiversity  of  Vermont  1823;  was 
tutor  tin  blished  a  Qa 

pelier,  1824),  an   ArifAmel        I   25),  and  a   History  >.{  the 
State  of  I  i'  irlington,  I- 

and  the  Green    {Mountain    /' 
Hatley,  <  lanada  Bast,  l  B33 ;  was  ei 

and  at  Sherb le:   published  a   Geography  •>!  Canada; 

studied  theology,  and  took  deacon-'  or  It  '  -  in  the 
ant  Episcopal  Church  May  -'7.  1835;  returned  to  Burling- 
ton, vt.,  ls;;7;  became  ■■>  pri  'he  Vermont  Epis- 
copal Institute ;  published  his  ohief  work,  /      U 
i             '.  Natural,  Civil,  andStai 
1853            led  a  Guide  to 

:j  I        !  Ophy    atut     tir- 

Vermont  (1848); 

abinel  i  f  thi 
was  professor  ot"  chemistry  and  natural  history  in  I 
of  Vermont    I B5 I— 53;  i 

i missioner  to  the  Universal  Bx| 

1 
ralist  1853,  and  while  pn  | 
of  the  State,  d.  at  Burlingl  II 

a-    I  319,  man.'   for   I 

the  astroi tiea]  oalculal ions  for  II 

tor  some  years    those  ^    hrii-I 

Thompson's)  tp.,  Alamon .,  N.  C.     P. 

Thompson's,  tp.,  tto  ST.  C.    P.  1 

Thompson's  Creekf  tp.,  Ellsworth eo.,  Kan.  P.  ill. 
Thompson's  Creek,  >-.  Perr\  00.,  M      .     P.  B0. 

Thomp'sontown,  p.  b.,  Jt 
Thomp'som  tile, 

.     of  tin- 
latter  place,  has  5  hool,   I 
ami  banking  oompanj . 

i  mill.  I..  II.   Pi  I 

Thorns  l  Win  1 im  Jons  .is,  \..  b,  it   W 
Nov.  16,  i 

i   Hospital ;  wroli 

for  the  / 

;ne     in     1863    deputy     llbl 

Lmo 
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THOMSON. 


Thom'son,  p.-v.,  cap.  of  MoDuffie  co..  Ga.,  on  Georgia 
R.  It.,  37  miles  W.  of  Augusta,  contains  4  ehurehes  (2  eol- 
ored),  2  flourishing  high  schools,  an  efficient  lire  company. 
1  newspaper,  1  mill,  and  Odd  Fellow  and  Templar  lodges. 
Principal  business,  cotton-growing.     P.  about  1600. 

White  A  Hudson,  Eds.  "McDupfik  Journal." 

Thomson,  p.-v.,  Carroll  co..  111.,  on  Mississippi  River 
and  Western  Onion  R.  R.,  has  a  weekly  newspaper. 

Thomson,  p.-v.  and  tp.,  cap.  of  Carlton  co.,  Minn. 
P.  163. 

Thomson  (Andrew),  b.  at  Sanquhar,  Dumfriesshire, 
Scotland,  July  11.  1779  ;  studied  theology  at  the  University 
Of  Edinburgh,  and  was  appointed  minister  of  Spronston, 
Roxburghshire,  in  1S02,  of  the  East  church  of  Perth  in 
1808,  of  the  New  Grey  Friars'  church.  Edinburgh,  in  1810, 
of  St.  George's  church.  Edinburgh,  in  1S14.  D.  in  Edin- 
burgh Feb.  9,  1831.  He  was  a  man  of  great  energy  and 
considerable  eloquence,  and  published  Lectures,  Expository 
and  Practical,  on  Select  Portions  of  Scripture  (2  vols., 
Edinburgh,  1816),  Sermona  on  Infidelity  (1831;  several 
times  reprinted).  Sermons  on  Hearing  the  Word  (1825),  The 
Scripture  History  (  lS2fi),  The  Scripture  History  of  the  New 
Testament  (1827),  Sermons  on  Various  Subjects  (1820),  The 
Doctrine  of  Universal  Pardon  (1830),  besides  educational 
and  religious  works  for  children,  etc.  After  his  death  ap- 
peared Sermons  and  Sacramental  Exhortations,  with  me- 
moir (Edinburgh,  1831  ;  Boston.  1832).  He  also  contrib- 
uted to  the  Edinburgh  Encyclopaedia,  and  founded  and 
edited  The  Edinburgh  Christian  instructor  (1810  eeq.). 

Thomson  (Anthony  Todh), M.  D.,  F.  L.  S.,  b.  at  Edin- 
burgh, Scotland,  Jan.  7,  1778,  son  of  the  British  postmaster- 
general  of  Georgia  and  collector  of  customs  at  Savannah; 
studied  at  the  Edinburgh  high  school;  graduated  in  medi- 
cine at  Edinburgh  University  1700;  became  a  physician 
at  London  1800;  was  a  voluminous  writer  in  periodicals 
on  medical  and  literary  subjects ;  edited  the  Medical  Re- 
pository ;  became  professor  of  materia  medica  in  London 
University,  and  of  medical  jurisprudence  1832,  holding 
both  posts  until  his  death  at  Ealing,  near  London,  July  3, 
1849.  Among  his  works  were — The  Low/on  Dispensatory 
(1811),  An  Authentic  Medical  Statement  of  the  Case  of  H. 
It,  II.,  the  late  Princess  Charlotte  of  Wales  (1817).  Thoughts 
on  Medical  Education,  and  a  Plan  for  its  Improvement 
(1826),  Elements  of  Materia  Medica  and  Therapeutics  (2 
vols.,  1 832-33 ),  Domestic  Management  of  the  Sick-room 
(1841),  and  a  posthumous  Practical  Treatise  of  Diseases 
affecting  the  Skin  (1850),  completed  by  Br.  E.  A.  Parkcs, 
who  prefixed  a  biographical  notice.  Dr.  Thomson  also 
edited  Dr.  Thomas  Bateman's  Practical  Synopsis  of  Cuta- 
neous Diseases  (7th  ed.  1S29),  to  which  he  added  an  illus- 
trative Atlas  of  Delineations  (1829),  and  edited,  with 
copious  illustrative  notes,  Eusebe  Salverte's  Philosophy  of 
Magic,  Prodigies,  and  Apparent  Miracles  (2  vols.,  1846; 
New  York,  1847)  and  James  Thomson's  Seasons  (1847). 

Thomson  (Charles),  LL.D.,  b.  at  Maghera,  Derry, 
Ireland,  Nov.  29,  1729;  came  to  America  at  the  age  of 
eleven,  landing  in  1741  at  Newcastle,  Del.,  with  three 
brother?,  his  father  having  died  on  the  voyage;  was  en- 
abled by  an  elder  brother  to  enter  an  academy  taught  by 
Rev.  Dr.  Francis  Alison,  at  Thunder  Hill.  Md..  where  he 
obtained  a  good  classical  and  mathematical  training:  be- 
came a  teacher  in  the  Friends'  academy  at  Newcastle;  re- 
moved to  Philadelphia,  where  he  became  an  efficient  teacher 
and  obtained  the  friendship  of  Dr.  Franklin;  served  in 
1758  on  a  commission  to  treat  with  the  Iroquois  Indians 
nt  Oswego,  N.  Y. ;  was  also  concerned  in  negotiations  with 
the  Delaware  Indians,  who  conferred  upon  him  the  honor 
of  adoption  into  their  tribe  under  the  name  of  the  "  Truth- 
toller  :"  married  Hannah  Harrison,  aunt  of  Pres.  Harrison  ; 
was  for  some  years  engaged  in  mercantile  business;  was 
secretary  of  the  American  Society,  and  prominent  in  liter- 
ary and  patriotic  associations ;  was  chosen  secretary  of  the 
first  Continental  Congress  on  the  day  of  it-^  assembling  at 
Carpenters'  Hall,  Philadelphia,  Sept.  5,  1774:  filled  the 
same  post  to  the  successive  Congresses  until  1789,  being 
considered  as  "the  Sam  Adams  of  Philadelphia,  the  life 
of  the  cause  of  liberty  :"  was  chosen  to  inform  Washington 
at  Mount  Vernon  of  his  election  to  the  Presidency, "and 
reside  1  daring  his  later  years  at  Lower  Morion,  Mont- 
gomery CO.,  Pa.,  where,  at  the  venerable  age  of  ninety-five, 
hed.  Aug.  16,  1824.  Author  of  An  Enquiry  into  the  Causes 
of  the  Alienation  of  the  Delawan  and  Snaicam  Be  Indians 
(London,  1759),  of  a  valuable  translation  of  the  whole 
Bible,  the  Old  Testament  portion  being  from  theSeptuagint 
(4  vols.,  Philadelphia,  1808),  and  of  A  Synopsis  of  the 
!'■>"<■  Evangelists,  or  a  Regular  History  of  thi  Conception, 
Birth,  3octrine,  Miracles,  Death,  Resurrection,  and  Ascen- 
sion of  Jesus  Christ,  in  the  Words  of  the  Evangelists  (Phil- 
adelphia, 1S15),  in  the  language  of  his  own  version. 


Thomson  (Edward),  D.  D..  LL.D.,  b.  at  Portsea,  near 
Portsmouth,  England,  in  Oct.,  1810  ;  came  with  his  parents 
to  the  U.  S.  in  1819,  and  settled  at  Wooster,  O. ;  received 
a  good  classical  education  ;  graduated  in  medicine  at  the 
University  of  Pennsylvania  1829 ;  commenced  practice  as 
a  physician  at  Wooster,  but,  experiencing  a  change  in  his 
religious  views,  became  in  1833  a  minister  of  the  Methodist 
Episcopal  Church  ;  preached  at  Detroit.  Mich.,  1836;  was 
principal  of  the  Methodist  Seminary  at  Norwalk,  O.,  1837- 
44 ;  editor  of  the  Ladies'  Repository  at  Cincinnati  1S44— 46  ; 
first  president  of  the  Ohio  Wesleyan  University  at  Dela- 
ware, O.,  1S46-60 ;  editor  of  the  Christian  Advocate  at  New 
York  from  I860  to  1864,  when  he  was  chosen  a  bishop; 
made  a  missionary  voyage  around  the  world,  visiting  the 
Methodist  missions  in  Germany,  Bulgaria,  India,  and 
China,  organizing  in  India  an  annual  conference;  visited 
the  churches  of  the  Pacific  States  and  Territories,  and  was 
subsequently  actively  engaged  in  home  episcopal  work 
until  his  death,  at  Wheeling,  Va..  Mar.  22,  1870.  Author 
of  Educational  Essays  (  1  856  I,  Moral  and  Religious  Essays, 
Biographical  Sketches,  and  Letters  from  Europe. 

Thomson  (James),  b.  in  Roxburghshire,  Scotland, 
Sept.  11,  17(11);  studied  for  six  years  at  the  University  of 
Edinburgh,  with  the  design  of  entering  the  Church,  but, 
abandoning  this  intention,  went  to  London  in  1724,  where 
he  was  for  several  months  tutor  in  a  nobleman's  family. 
In  1726  appeared  his  poem  Winter,  which  speedily  be- 
came popular;  Summer  followed  in  1727,  Spring  in  1728, 
and  Autumn  in  1730,  completing  The  Seasons.  In  the 
interval  he  had  published  a  Poem  Sacred  to  the  Memory  of 
Sir  Isaac  Newton  (1727),  and  written  Sophonisba,  a 
tragedy,  acted  in  1729.  He  then  travelled  for  two  years 
as  tutor  to  the  son  of  Lord  Chancellor  Talbot,  by  whom  he 
was  rewarded  with  the  post  of  secretary  of  briefs,  and 
wrote  a  poem  on  Liberty  (5  parts,  1735-36),  which  met 
with  a  very  unfavorable  reception,  and  was  subsequently 
considerably  abridged.  The  lord  chancellor  dying  in  1737, 
the  secretary Bhip  was  lost  by  Thomson,  but  he  received 
from  the  prince  of  Wales  a  pension  of  £100,  and  some 
years  later  was  rendered  independent  by  the  appointment 
of  surveyor-general  of  the  Leeward  Isles,  which,  after 
paying  the  deputy  who  performed  all  the  duties,  brought 
him  £300  a  year.  His  works,  besides  those  already  men- 
tioned, are — Agamemnon,  a  tragedy  ;  Edward  and  Eleanora, 
a  drama ;  Alfred,  a  masque;  Tancred  and  Sigismunda,  a 
successful  tragedy;  The  Castle  of  Indolence,  a  poem  in  the 
Spenserian  stanza,  upon  which  he  had  labored  many 
years,  and  which  is  his  best  work,  though  far  less  popular 
than  The  Seasons;  and  Coriolanus,  a  tragedy,  not  pro- 
duced until  after  his  death.  D.  at  Kew  Lane,  near  Rich- 
mond, Aug.  27,  1748. 

Thomson  (James),  brother  of  Sir  William  and  son  of 
James  Thomson,  LL.D.,  professor  of  mathematics  in  the 
University  of  Glasgow,  b.  at  Belfast,  Ireland,  about  1816; 
educated  there  and  at  Glasgow,  where  he  graduated  about 
1S37;  became  a  pupil  in  the  Horseley  ironworks  at  Tipton, 
Staffordshire;  was  employed  by  Sir  William  Fairbairn,  the 
eminent  civil  engineer ;  settled  at  Belfast:  was  appointed 
professor  of  civil  engineering  in  Queen's  College,  Belfast, 
1857,  and  in  the  University  of  Glasgow  1872;  has  been 
extensively  engaged  as  an  agricultural  engineer,  especially 
with  reference  to  irrigation  and  water-supply;  invented 
the  vortex  turbine  and  the  jet-pump  and  intermittent  res- 
ervoir for  draining  swamp-lands,  and  solved  the  problem 
of  glacial  action  by  a  series  of  investigations  upon  the 
lowering  by  pressure  of  the  freezing  temperature  of  water. 
He  has  contributed  to  the  Transactions  of  the  leading  sci- 
entific associations  over  40  papers  on  physics,  mathe- 
matics, and  mechanics. 

Thomson  (James  Bates),  LL.D.,  b.  in  Springfield, 
Vt.,  May  21.  L803.  His  early  life  was  spent  on  his  father's 
farm,  and  he  enjoyed  the  advantages  of  district-school 
training  during  the  winter  seasons;  attended  a  neighbor- 
ing aoademy  for  a  few  weeks,  and  commenced  teaching  a 
winter  district  school  in  his  own  town  at  the  age  of  six- 
teen ;  was  for  some  years  alternately  a  farm-hand,  a  teacher, 
and  a  student  in  Chester  and  Kimball  Union  academies.  A 
severe  affection  of  the  eyes  compelled  him  to  suspend  study 
for  four  years,  but  he  was  able  to  teach  a  part  of  the  time 
in  Boston  and  Brighton,  Mass.  lie  entered  Yale  College 
in  1S30,  graduated  in  1834,  and  in  1S35-42  took  charge  of  a 
newly-founded  academy  at  Nantucket,  Mass.;  his  health 
having  become  impaired  by  his  excessive  labor,  he  resigned 
and  removed  to  Auburn.  N.  Y.,  and  soon  after,  at  the  request 
of  Pres.  Day  of  Sale  College,  commenced  the  abridgment 
and  adaptation  of  his  Algebra  for  the  use  of  schools  and 
academies.  In  1843  he  conducted  the  mathematical  exer- 
cises in  the  first  teachers'  institutes  held  in  this  country, 
and  for  four  or  five  years  was  actively  engaged  in  attend- 
ing teachers'  institutes  and  promoting  their  efficiency.     In 
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1845  ho  assisted  in  the  organization  of  the  New  York  State 
Teachers'  Association,  and   in  1864  was  elected  its  presi- 
dent,    lie  returned  to  New  fork  City  >»  1846,  and  after- 
ward to  Brooklyn.    He  has  since  las  removal  t.>  N™  fork 
been  occupied  with  mathematical  and  scientific  pursuits, 
and  has  published  a  first  series  of  mathematical  textbool 
of  10  vols.,  from  mental  arithmetic  to  algebra  and  geometry  : 
a  second  series,  of  which  3  vols.,  New  Mental  Arithmetic, 
New  Rudiments  ofArithmt  tic,  and  New  Practical  Arithnu  tic 
and  Key,  have  already  been  issued,  and  the  hi  rhei  mathe 
matics  are  in  preparation.      He  has  also  written  on  the 
metric  system,  oral  instruction,  free  schools,  el  !.      He 
been  for  many  years  a  student  of  natural   history,  and  is 
distinguished  as  a  oonchologist.     En  L853  he  received  the 
degree  of  LL.D.  from  Hamilton  College,  X.  Y. 

L.  P.  Brockbtt. 

Thomson  (Katharine  Iiyerloy),  b.  at  Etruria,  Staf- 
fordshire, England,  in  1800 J  married  Dr.  Avitiovy  T. 
Thomson-  (which  see),  a  medical  writer;  was  authoress 
of  several  novels  ami  of  many  works  of  biography  and 
aneodotical  literature,  of  which  the  later  volumes,  in  which 
she  was  assisted  by  her  son,  John  CocKBURN  THOMSON  (b. 
about  1S25;  d.  at  Tenby,  Wales,  I860),  have  appeared  un- 
der the  pseudonyms  of  "Grace"  and  "Philip  Wharton." 
D.  at  Dover  Dec.  17,  1SG2.  Antony  her  works  were — -1/c- 
mo»V«  of  the  ''.on-/  of  Henry  VIII.  (2  vols.,  1826),  Memoirs 
of  Sir  Walter  Raleigh  (ls:;ti),  Memoirs  of  Sarah,  Duchess 
of  Marlborough,  and  of'  the  Court  of  Queen  Anne  (2  vols., 
18S8),  Memoirs  of  the'jacobitei  of  1715  and  V  ',',  i .".  vols., 
1845-46),  Recollections  of  Literary  Characters  and  Cele- 
brated  Places  (2  vols.,  1854),  Life  and  Times  of  George 
Villiere,  Duke  of  Buckingham  (3  vols.,  1860),  Queens  of 
Society  (2  vols.,  1SC0),  and  rVtls  and  Beaux  of  Society  (2 
vols., '18GU). 

Thomson  (Richard),  b.  in  England  about  1795 :  was 
a  distinguished  antiquary  and  bibliographer,  and  for  thirty 
years  librarian  of  the  London  Institution.  I),  at  London 
Jan.  2,  18(15.  Author  of  Chronicles  of  London  Jiiidi/e 
(1827),  Illustrations  of  British  History  (2  vols..  1828), 
Tales  of  an  Antiquary  (3  vols.,  1828),  .1"  Historical  Essay 
on  the  Magna  Charta  of  King  John  (1829),  Legends  of 
London  (1832),  and  an  elaborate  Catalogue  of  the  Library 
of  the  London  Institution  systematically  classed,  etc.  (4 
vols,  royal  Svo,  1835-54),  one  of  the  best  works  of  its 
kind,  including  several  extensive  referenco  tables,  classifi- 
cations, and  indexes. 

Thomson  (Robert  DhndAs),  M.  D.,  F.  R.  S.,  nephew 
of  Dr.  Thomas  (1773-1852).  b.  in  Scotland  in  1811;  edu- 
cated in  medicine  at  the  universities  of  Edinburgh  and 
Glasgow;  made  a  voyage  to  India  and  China  as  assistant 
surgeon  in  the  navy  of  the  East  India  Company;  was  for 
eight  years  a  physician  at  London,  where  he  was  instru- 
mental in  establishing  the  Blenheim  Free  Dispensatory, 
aiding  gratuitously  as  one  of  its  physicians;  assisted  in 

editing  the  Annals  of  Meilieiue,  and  iductcd  a  monthly 

periodical,  The  Records  of  Qeneral  Scienct  I  1  vols.,  1835— 
36),  in  which  he  had  the  assistance  of  his  uncle.  Dr.  Thomas 
Thomson,  whose  daughter  he  married,  and  of  whom  he  be- 
came the  assistant  (1841)  and  auocessor  (1846)  in  the  pro- 
fessorship of  chemistry  at  the  University  of  Glasgow  ;  was 
also  editor  of  the  British  An  moil  Epitome  oftht  Progri  is  of 
Science  (3  vols.,  1837-39) :  became  president  of  the  jfete  n 
ological  Society  ami  fellow  of  the  Royal  Society;  contribu- 
ted largely  to  their  publications ;  became  prof  oi  ol  chem- 
istry in  St.  Thomas's  Hospital,  London,  medical  offioei  of 

health  and  analyst  for  St.  Marylebonc  ll>.'.l!l.  and  suh- 
sci|ile!itlv  chemical  member  of  the  council  of  the  l'nivcr- 
sity  of  London.      D.  at   Riohmond-on-Tbamea  Aiil'.   17. 

1864.     Authored'  Experimental  R irehes  on  tin-  Foodof 

Animals  ami  the  Fattening  of  Cattle,  with  Remarks  on  the 

/■' /  of  Man  (1846),  A  School  of  Chemistry  (1847),  and 

The  Cyclopedia  of  Chemistry,  n-iih  its  Ipplicatiout  to  Min- 
eralogy, Physiology,  and  the    irts  (  1854  1. 

Thomson  (Samuel),  M.  D.,  b.  al  Hstead,  N.  II..  Feb. 
9,1769;  was  the  originator  of  the  " Thou  tem" 

of  medical  practice.     D.  al  Boston,  M      ,,inl843.     Author 

of  Materia   Medica  and  F '  i  Ph  ■ 

Health,  and  Lifi   and  Medical  Vise:  'iy  him- 

self i  Boston,  1825). 

Thomson  (Thomas),  b.  at  Dailly,  Ayrshire,  E 
in  1768;  eduoated  al  the  I  n 

an  advocate  1793,  depui  j 

principal  id.uk  of  session  1828,  and  pn   Idonl 

natyne  Club  1832;  was  om    ol  to 

burgh   Review,  and   -  nally  -.of*    i 

esteemed  the  most  learm  Is  '■  ,".1'1  "' 

such  is  frequent!;  reft  rred  to  it  '■'•  ■|1,,T 

S.-ott.     D.  at   Bhrubhill,  between   Edinb  Loilb, 

(id    2    18  >2      lie  edited  for  I 

the  works  of  Sir  Thomas  Hope,  John  i. 


Mackenzie,    Sir   .lames    Melville,    Lady    Griselda    Murray, 

Sir  James  Turner,  and  other  old  Scottish  writers,  and 
i. tend,  d  for  the  Maitland  Club  and  the  n 

ii  inti  of  ili'  actor.     .1  M, 

1 1855  Club  by  < 

[nnes.     Hi-  brother  .John.  I,,  al  Dailly  in  177*.  wat  min- 
ister of  Dailly  1800-05,  and  of  Duddington  180, 
on   physical   Boience  for  the   Edinburgh   Review,  and 

tinguished  a-  a  landscape-painter  as  to  be  called  the 
"Scottish  Claude  Lorraine."     D.  al    Duddineton  Oct.  27, 
1840. 
Thomson  (Thomas),  M.  D.,  b.  at   t'rielT.  Perthshire, 

Scotl  nek    \|.i.   I  '.  it    Stirling    and   a(   tho 

1  nil  ersity  of  St.  Andrew'!  ;  sua  ee  led  bis  brothi  r,  J 
Thomson,  D.  D,  (176     1855),        ■  ditor  of  the 
of  the  Encyelops  grad- 

uated in  medicine  at  Edinburgh  179 

from    l-o-   the    cientific  Jai Hill's   Lib 

J 'oi/ :  was  the  first  to  introduce  the  use  of  symbol 

chemistry  in  article-  for  the  S 

i/io.  written  17'.'-  99,  and  wbi  >l  his 

.  <,1-..  1802 
worl  i  Dr.  Dalton'i  al  mic  theory,  which  had  been  privately 
oommunioated  to  him  in  1804,  in  the3ded.  of  th«  same  work 
i  5  vols.,  1  -o7 1 :  was  for  man-.    ■  try, 

and  c lucted  :i  lab  iratoi  ■  for  studi  I    odon 

the   1 '   a)   PI 

fe-sor  of  chemistry  in  the  I  Diversity  of  Edinburgh,     j 

Kilmun,  Arg\  leshire,  July  2,  1852.      tmong  his  other  wi 

were-    77.,    /:/  ,„.  ,  '//,.    //,.,,, 

the  Royal  Society  of  London  i  1812), 

Lapland  (1813),  An  Attt  mpt 

pies  of  Chemistry  by  K  :  lvols.,1825  .    In  Outline 

of  the  Scienci  I  of  Heat  i 

of  Ch.  mistry  \  1  vols.,  1880),  0 

ogy,  a  nd   Mini  i-"i    \  en.. 

his  earlier  wink  on  chemistry  in  three  separate  treati 

The  Chemistry  of  Inorganic  Bodiet     2  vols.,  I     11),  I 

try  of  Organic  Bodies,   Vegetabh    (1838),  and   /      I 

try  of  Animal  Bodies  (1842).— His  son  Taos  is  was  u 

Bistant  surgeon  in  the  Bengal  army,  lent  of  the 

East,    India    C party's    h,»tan  it    Caloutta,  atid 

author  of  Western  Himalaya  and   Thibet, 

a  Journey  through  th-   M  Northern  I" 

Thomson  (Thomas),  b.  in   - 

i  ,i  ,■  ii i  ful  eduoation  ;  beoame  o  mil 
tish  church  :  wrote  for  the  Mi     rs.  '•'■        ' 
supplementary  vol.   iv.i  .,t'   their  elaborate   Biog  nphical 
h    ti  nary        !  ind  i  with  Ch  i 

Maofarlane)   Th<   Comp        ■         H  of  England,  Civil 

mid  Militat ".  -  '■  -.  ft 

i fni   Sepoy  I: 

Thomson  (William),  LL.D.,  b.  in   Perthshire,  - 
land,  in    1 7  16  :  educated   at  Si 

for  s time  librarian  to  the  i  irlof  Kinnoul I  min 

of  tho  Scottish  church  al  Monivaird;  taugl  I  lemy 

at  London,  and  ps  ■  '  i  lions!  au- 

thor, editing  several  magatines  and  writing  "  history, 
ography,  voyages,  travels   and   memoirs,  novi 
mances,  pamphlets  and  periodicals,  largely  and  well."    D. 
at  Ki  nsington,  Loo  I  n,  Mar.  16,  1817.     Imong  In-  * 
,,.  ,,  Han   i'ii   (A,     M  ■■  i,  ■■    \ 

.1    ;:. 
completed  Watson's  Uieto   ,  of  Philip  III.  1 1 7^:;  I,  and  ■ 

ii  works  published  in  tho  n 
which  was  tin-  well-known  // 
vols.,  London,  I7','i  .  usuallj  ascribed  to  Btedman. 

Thomson  (V  D.,  P.  B.  B.,  b.  al  fl 

haven,  Cumborl  tnd,  England,  Peb.  II.   I 

Shrewsbury  Sol I;  ws  follow, tutor, 

in,  I  provosl  of 

1  and  Cuddi 
appoii  '    1848,  mid  ag  mi   I 

ipton  leeiun 
CI 

Ii  bone,  18  ■ 

I. inch,'-    Inn    I-  appointed    . 

I,  bishop  of  Gl 
an  I  arohblshop  •  ■!   V,.rk   I  »n  ■*- 

,  member  ol 
reform  and  clou 
I 

i  local,  and    I' 

,i  

rlnitj 

ic.r  of  ihc  i  In 
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d,n;  wrote  the  Life  of  Christ  and  other  articles  for  Dr. 
Smith's  Dictionary  of  the  Bible;  has  written  much  for  the 
reviews;  edited  the  Aid  to  faith   (1862);  has  published 

sermons,  pastoral  letters,  and  lectures,  and  is  author  of  An 
Outline  of  the  Necessary  Laws  of  Thought  (1842;  9th  ed. 
1868),  a  textl k  in  several  British  and  American  univer- 
sities, Sermons  preached  in  Lincoln's  Inn  Chapel  (1801), 
and  7V  Limits  of  Philosophical  Inquiry  (1869). 

Thomson  |  Sir  William),  F,  R.  S.,  LIj.D.,  son  of  Prof. 
James,  LL.l'..  b.  at  Belfast,  Ireland,  in  June.  I824j  cdu- 
cated  at  the  University  of  Glasgow  and  at  Peterhouse, 
Cambridge,  where  he  graduated  in  18  L5  as  second  wrangler, 
an  1  was  elected  fellow  ;  became  in  IS  It)  professor  of  natural 
philosophy  at  the  University  of  Glasgow,  a  post  he  still 
occupies  (1876) ;  was  editor  from  1846  to  is;.:;  of  the  Cam- 
bridge  and  Dublin  Mathematical  Journal,  in  which  he  pub- 
lished his  researches  on  the  mathematical  theory  of  elec- 
tricity, especially  the  notable  paper  on  The  Distribution  of 
Electricity  on  Spherical  Conductors  |  L848J :  invented  quad- 
runt  and  portable  electrometers  of  extreme  delicacy  and 
accuracy,  the  former  having  heen  employed  at  Kew  Ob- 
servatory for  the  automatic  registration  of  the  electric  state 
of  the  atmosphere;  was  also  the  inventor  of  the  mirror 
g;i  l\  anometer  and  the  siphon  recorder,  instruments  of  great 
value  in  submarine  telegraphy;  made  important  experi- 
ments in  magnetism,  and  especially  in  heat,  among  which 
were  those  upon  the  conversion  of  water  at  the  freezing- 
point  into  ice  without  the  expenditure  of  force;  the  spe- 
eifio  heat  of  substances,  the  heating  of  india-rubber  by 
sudden  stretching,  and  the  relation  between  the  force  ex- 
panded :md  the  heat  produced  in  the  compression  of  a.  gas. 
His  extraordinary  and  fruitful  generalization  concerning 
the  universal  tendency  in  nature  to  the  dissipation  of  me- 
chanical energy  was  given  to  the  world  in  the  Philosophi- 
cal Magazine  in  1852,  and  many  other  remarkable  papers 
have  since  appeared  in  that  and  in  other  scientific  peri- 
odicals or  in  the  Transactions  of  learned  societies.  He 
delivered  in  L855  the  Bakerian  lecture  on  The  Electro-Dy- 
namic Propertii  b  of  Metals  ;  received  for  his  researches  the 
royal  medal  of  the  London  Royal  Society  and  the  Keith 
prize  of  the  Edinburgh  Royal  Society;  delivered  the  Rede 
lecture  in  18(>fi,  in  which  year  he  was  knighted  and  received 
the  freedom  of  the  city  of  Glasgow  on  the  completion  of 
the  Atlantic  cable,  which  was  rendered  practicable  by  his 
discoveries;  was  president  of  the  British  Association  at 
its  Edinburgh  session  of  1871  ;  elected  president  of  the 
Geological  Society  of  Glasgow  1872,  and  chosen  fellow  of 
St.  Peter's  College,  Cambridge,  in  recognition  of  scientific 
eminence.  Oct.  29,  1872.  With  Prof.  Peter  G.  Tait  he  pub- 
lished in  1867  the  first  volume  of  an  Elementary  Treatise 
on  Natural  Philosophy,  which  immediately  became  the 
standard  work  of  reference  on  the  subject;  wrote  the  ar- 
ticle "Telegraph"  in  the  Sth  ed.  of  the  Encyclopaedia 
Britannica  (1868),  and  in  1872  issued  a  volume  of  his 
papers  on  electro-statics  and  magnetism.  Engaged  in 
1876  in  perfecting  a  tide-calculating  machine,  in  which 
year  he  visited  Canada  and  the  U.  S.     Portkr  C.  Bliss. 

Thomson  (William  M.),  D.D. ;  graduated  in  1S2S  at 
Miami  University,  Oxford.  0.;  was  sent  by  the  American 
Board  of  Commissioners  for  Foreign  Missions  to  Syria  and 
Palestine;  worked  there  for  about  twenty-five  years,  and 
published  The  Land  ami  the  Booh,  Biblical  Illustrations 
drawn  from  the  Manners  anil  Customs,  the  Scenes  and  the 
Sceneries  of  the  Holy  Land  (2  rols.,  New  York,  1859:  Lon- 
don, lsi'iU),  The  Land,  of  Promise,  or  Travels  in  Modern 
Palestine,  illustrative  of  Biblical  History,  Manners,  and  Cus- 
toms (New  York,  isr>.">),  besides  a  number  of  minor  essays. 

Thomson's  Galvanometer.  See  Electricity,  by 
Pres.  11.  .Morton.  Ph.  ]). 

Thonon',  town  of  France,  department  of  Haute- 
Savoie,  on  Lake  Geneva,  has  some  hot  springs  and  a  few 
manufactures.     P.  50S0. 

Thor,  the  wild  god  of  strength  and  the  terrible  enemy 
of  all  evil  spirits,  was  the  most  characteristic  and  the  most 
conspicuous  figure  in  the  SCANDINAVIAN  Mythology 
(which  see),  and  expressed  by  his  character  and  in  his 
adventures  the  very  nature  of  the  Scandinavian  people, 
us  Apollo,  with  whom  he  in  other  respects  has  no  resem- 
blance at  all,  expressed  that  of  the  Greek  people.  The  prin- 
cipal attributes  with  which  he  was  furnished  by  the  myth- 
ical imagination  are — the  belt  which  doubles  his  strength 
when  he  fastens  it  around  his  waist :  the  hammer,  Mjolnir, 
with  which  he  can  crush  mountains,  and  which  always  re- 
turns to  his  hand  when  he  throws  it :  and  the  chariot  in 
whieb  he  rides  across  the  heavens,  thereby  producing  thun- 
der and  lightning. 

Thorac'ie  ISiict,  the  principal  lymphatic  vessel  in 
the  human  body,  runs  upward  on  the  left  side  of  the  spinal 
column  from  the  rcceptaculum  chyli,  and  terminates  near 


the  junction  of  the  left  internal  jugular  and  the  left  sub- 
clavian veins.  It  discharges  into  the  blood-current  the 
chyle  and  most  of  the  lymph  of  the  body.  It  is  often 
represented  in  the  lower  animals  by  a  congeries  of  lym- 
phatic vessels.  Birds  have  two  thoracic  duets,  one  on  each 
side.  Its  outlet  is  provided  with  valves  which  prevent  the 
ingress  of  blood,  and  the  duct  has  other  valves  which 
allow  the  contents  to  pass  upward,  but  not  downward. 

Thorax.     See  Chest. 

Thor'burn  (Grant),  b.  near  Dalkeith,  Scotland,  Feb. 
IS,  177.°. ;  was  in  early  life  a  nailmaker ;  was  engaged  in 
some  political  movements  which  involved  him  in  difficul- 
ties, on  account  of  which  he  emigrated  to  the  U.  S.,  set- 
tling at  New  York,  June,  1794,  where  he  passed  through  a 
checkered  career  subsequently  depicted  by  John  Gait  in 
his  novel  of  Lawrie  Todd  (1830),  and  by  himself  in  his 
autobiographies;  became  a  successful  ^seedsman  and  a 
prolific  writer  for  periodicals  over  the  signature  of 
"  Lawrie  Todd,"  and  was  noted  for  benevolence  and  prac- 
tical religious  philosophy.  lie  resided  many  years  at 
Astoria,  L.  I.,  settled  at  Winsted,  Conn.,  1854,  and  d.  at 
New  Haven  Jan.  21,  1863.  Author  of  Forty  Years'  lies- 
idence  in  America  (1834),  Men  and  Manners  in  Great 
Britain  (1834),  Fifty  Years'  Reminiscences  of  New  York 
(1845),  Life  and  Writings  of  Grant  Thorium,  prepared  by 
himself  (1S52),  and  various  other  works. 

Thor'da,  or  Thorenburg,  town  of  Transylvania,  on 
the  Aranyos,  is  beautifully  situated  among  vineclad  hills, 
and  has  extensive  saltworks,  from  which  nearly  1UU,U00 
cwts.  of  salt  are  annually  produced.     P.  8302. 

Thor'eau  (Henry  David),  b.  July  12,  1S17 — accord- 
ing to  some  authorities  in  Boston,  according  to  others  in 
Concord,  Mass. — son  of  a  maker  of  lead-pencils  at  Con- 
cord ;  graduated  at  Harvard  1837;  taught  school  until 
1S40  ;  afterward  turned  his  hand  to  various  occasional 
employments,  such  as  land-surveying,  carpentering,  and 
other  mechanical  handicrafts,  for  which  he  had  a  natural 
facility  ;  determined,  however,  to  work  no  more  than  neces- 
sary to  provide  for  his  extremely  limited  wants,  devoting 
the  rest  of  his  time  to  study  and  the  contemplation  of  na- 
ture; was  much  influenced  by  the  transcendental  doctrines 
of  his  friend  and  neighbor,  Ralph  W.  Emerson;  spent  two 
years  from  Mar.,  1845,  as  a  hermit  in  Concord  on  the  shore 
of  AValden  Pond,  living  in  a  house  built  by  himself,  and 
subsisting  at  an  annual  expense  of  about  $70  ;  was  noted 
for  many  eccentricities  of  thought  and  action,  never  voting 
or  attending  church,  paying  no  taxes,  rarely  using  flesh  as 
food,  and  never  employing  a  gun,  though  an  ardent  nat- 
uralist. As  a  matter  of  course,  he  was  never  married.  His 
favorite  studies  were  the  classics,  especially  Homer,  old 
English  literature,  and  Oriental  poetry  and  philosophy. 
He  wrote  occasionally  for  the  Dial  and  other  periodicals, 
but  allowed  more  than  the  Horatian  ''nine  years'*  to  elapse 
between  the  composition  and  the  publication  of  his  first 
book,  .1  Week  on  (he  Concord  and  Merrimack  Rivers  (1849), 
being  an  account  of  a  boat-journey  made  along  with  Ins 
brother  in  1S39  from  Concord  to  the  head  of  Merrimack 
River,  and  back  again,  the  minute  narrative  of  the  inci- 
dents being  supplemented  by  observations  in  botany  and 
natural  history,  descriptions  of  scenery,  and  much  "tran- 
scendental philosophy."  His  second  book,  Wa Iden,  or  Life 
in  the  Wooas  (1854),  appeared  after  a  similarly  long  inter- 
val, and  is  interesting  for  its  descriptions  of  natural  scenery 
and  of  the  habits  of  birds,  insects,  and  wild  animals.  I>.  at 
Concord  May  6,  1802.  Mr.  Emerson  published  an  inter- 
esting account  of  his  life  in  the  Atlantic  Monthly,  in  which 
several  of  his  sketches  also  appeared,  and  several  volumes 
were  subsequently  prepared  from  his  MSS-,  Excursions  fn 
Field  and  Forest  (1863),  The  Maine  Woods  (1864),  Cape 
Cod  (1865),  Letters  to  Various  Persons  (1865),  with  nine 
poems,  and  A  Yankee  in  Canada,  with  Anti-Slavery  and 
Reform  Papers  (1866).  (See  Thorcnu,  the  Poet-Naturalistt 
by  AY.  E.  Channing,  1873.)  Porter  C.  Bliss. 

Thorcs'by  (Ralph),  P.  R.  S.,.b.  at  Leeds.  England, 
Aug.  16,  1658;  educated  at  Leeds  School;  resided  some 
years  at  Rotterdam,  qualifying  himself  for  the  mercantile 
business,  which  he  afterward  successfully  conducted,  de- 
voting, however,  much  of  his  time  to  antiquarian  pursuits. 
D.  in  1725.  Author  of  Ducatus  Leodiensis,  or  the  Topog- 
raphy of  Leeds  (London,  folio,  1715),  of  which  a  new 
edition  was  brought  out  by  Dr.  T.  D.  Whitakcr  (1816); 
Museum  Thoresbianttm,  or  a  Collection  of  Antiquities  in  the 
possession  of  Ralph  Thoresby,  and  Vicaria  Leodiettsis,  or 
the  History  of  the  Church  of  Leeds  (1724);  all  which  are 
highly  appreciated  by  topographers.  He  contributed  to 
Gibson's  edition  of  Camden's  Britannia,  Collins's  Peeraget 
Calamv's  Memoirs  of  Divines,  and  other  works,  and  wrote 
much  in  the  Philosophical  Transactions.  His  Diary  (2 
vols.,  1S30)  and  Correspondence  (2  vols.,  1832)  were  edited 
by  Rev.  Joseph  Hunter. 
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Thori'id;e  |  Thoriut— <lr.  Oopdrn.  "  undeveloped  " — the 
name  of  the  only  known  genua];  6  family  of  salamanders 
(G-radentia),  distinguished    by    Prof.   Cope  for   a    ipi    i< 
found   in  Mexico  exhibiting  the  "lowest   grade  of  ossiflc 

deposit  found  among  thi    tailed   I acbian    [whenci 

name],  accompanied  bj  oharactera  of  full  developmi 
other  respects.    The  parietal  and  palatine  bonei  are  repn 

sentcd  mostly  by  oartilage  and  membrane;  the  ] 

nares  are  therefore  no(  separated  from  tl rbit,  the  pala- 
tine bones  arc  not  prolonged  over  the  parasphenoid 

is  no  postorbital  arch  ;  teeth  arc  dei  eloped  on  plates lie 

parasphenoid   hone:    the  tongue  is   boletoid   and   ii 
front;   the  carpus  and  tarsus  arc  ossified;   the  vertebra 

ooncave  behind.   The  single  known  species  ha    been  ni I 

Thoritu  pennatulue,  and  is  terrestrial  inhabits."    (See Cope 
in  Proc.  Acad.  Nat.  Sc.  Phila.,  L869,  pp.  110-112.) 

T re  Gill, 

Tho'rium,  also  Thorilltim,  ono  of  tho  rare  mi 
discovered  by  Berzelius  in  1828  in  a  Norwegian  m 
which  he  called  thorite,  from  the   mythical    being    TKor. 
Thorite  is  a  hydrie  silicate  of  thoria,  or  oxide  of  thorium, 
consisting  of  ThO.SiOg.2H]0.     Berzelius   and  Chydenius 
both  obtained  metallic  thorium  of  densities  7.657  and  7.795 
by  treating  the  chloride  ThCIs  with  Bodium.     It  is  a  gray 
metallic  powder,  which  burns  with  greal  brilli y  to  -now- 
white  infusible  thoria  or  thorina,  ThO.    Water  does  not  aot 
upon   it,  and   nitric  and  sulphuric    acids    with    difficulty, 
though  muriatic  acid  attacks  and  dissolves  i!  powerfully. 
This  is  the  statement  of  Berzelius,  but  Chydenius  makes  it 
easily  soluble  in  nitric  and  difficultly  in  muriatic  acid.     It 
therefore,   no    doubt,  has  different   allotropio    forms.     Its 
equivalent  weight  is  as  yet  uncertain,  some  adopting  1 15.7, 
others  118.4.   Thorium  occurs  also  in  other  minerals  bi 
thorite,  as  orangite  (a  heavier  allotrope  of  thorite  itself), 
as  columbato  in  some  pyrochloree,  as  phosphate  in 
aire,  and  according  to  Chydenius  in  euxenite,  as  columbato 
and  tantalate.                                           Henry  Wi  rtz. 

Thorn.     See  Crat.eghs. 

Thorn,  town  of  Prussia,  province  of  Prussia,  on  the 
Vistula,  is  strongly  fortified,  surrounded  with  walls,  and 
defended  by  forts;  has  some  manufactures  of  cloth,  linen, 
soap,  tobacco,  and  gingerbread,  and  carries  on  an  active 
trade  in  corn  and  cattle.  Copernicus  was  bom  here,  and 
a  line  monument,  in  his  honor  has  been  erected  in  the 
market-place.      P.  16,619. 

Thorn- Apple.     Sec  DATURA. 

Thorn'apple,  tp.,  Barry  CO.,  Mich.     P.  17!>J. 

Thorn'back  [f.e.  "back  with  prickles"  or  ••thorn,-"]. 
the  name  given  in  some  parts  of  England  to  the  Rata 
clavata.  This  is  a  short-snouted  ray,  whose  dorsal  sui  faoo, 
especially  about  the  snout  and  interorbital  Bpaoe,  i-  covered 
with  small  spines,  and  along  the  middle  id"  the  bad;  and 
tail  with  a  row  of  large  spines,  resembling  somewhat  the 
thorns  of  a  rose-bush;  the  male  has  further  still  larger 
thorns  on  tho  sides  of  the  head  and  pectoral  fins,  an  I  the 
female  has  numerous  spine-,  eacb  arising  from  a 
roundish  base.  It  is  very  abundant  along  some  pari  of 
the  English  coast,  and  is  the  most  esteeme  I  as  a  table  fish 
of  any  member  of  tho  genus.  II  oomes  into  the  shallow 
water  in  spring  and  summer,  and  is  then  taken  in  the 
greatest  numbers.  T dore  Gill. 

Thorn'boroiigh  (Sir  Edward),  b.  in   1756;  entered 

the  British  navy;   was  firs!  lieute I   of  the   Fa] 

of  the  vessels  which  participated  in  the  attack  on  Bunker 
Hill,  1775;  took  an  active  part  in  subsequent  naval  action 
during  the  war  of  the   American    Revolution,  ami  distill 
guished   himself  on   various   oooasions   in   the   wo 

France,  rising  to  the  rank  of  admiral  of  the  while  and  ro 

ceiving  the  thanks  of  Parliament.     D.  Apr.:',,  is:;  I. 

Thorn'bnry,  p.-v.,  G 0  t.,  ho  S 

Nottawaeags  Bay,  hake  Huron, and  on  Northern  i:  ■ 
has  a  trade  in  grain  and  lumber,  and  1  wi 

P.   all  oil    IUII. 

Thornbury,  p.-v  and  tp.,  Che  toroo.,  Pa.     I' 
Tliornbnry,  tp..  Delaware  oo.,  Pa.     P 
Thornbury    Seori  i   ff  ilter),  b.  at  I I"",  r 

in  1828 ;  bi Rl in  ribul pi     odioa 

B61  role,  ii  ;    wa-  none     ted  with   the  Athl  II 

art  and  occasionally  practised  painting,  bul  di 
self  to  periodical  I 

travels,  and  biograp  leaden  .lane  7.  [871 

thor  of  law  and  leg,  nrfi     t»    B 

(1851),  The  /'» ''"'  M "•"*•  "/  ""    "  • 

vols.,  1855),  Sin  ' 
rial  Hilary   dv 

Art  and  tfatur '■■ 

ofthiCmalien  ,,„,//; ,.,".. 

Trumpter    3   vol  .,185  i   Spain  i  i   ■ 


Turkith  lift  «,/■.  f  ,1-..  I860),  llriti- 

.'• II 

•  ./.  .1/.  II'.  Turm  ■-.  /.'.    1. 
1861),  Tri 
don  i  1865  .   Too  i    nru 

69),  A  T 

London  i"J  vole.,  Is:  ,  i  ..,, ;  //,,. 

torical  and  legi  notary  Ballad*  and  S 

Thorn  Creek,  tp.,  Whitley  . In  I.     P.  1343. 

Thorn  dike,  p.-v.  and  tp.,  Waldo  eo.,  Mo.     I 

Thorndike,  p.-v.,  Hampden  oo., 

Thorndike  „  about  1825; 

graduated  at  Harvard  1^17:  studied  art  in  i 

al    Newport.   K.    I.,  and  devoted  himself  to  land 

ing.     Among  hi-   lie  i  know  .  -    uiu  in 

Central  Park  ana  Tht  Waytidi  A.,.. 

Thorndike  (Israri  1  n  I7.'.7; 

received  a  common  school  edoeation;  wa-  cnmmi 
oaptain  of  the  privateer  Warren  Oet.  ::".  177',: 
quentl}  a  iquired  wealth  bj  with  China  and  the 

Bast  I odie-  ami  by  manufacture 
convention  that  framed  the  Federal  ConBtitation :  eel 
Boston  1810,  and  in  181     pi  i  Harvard  University 

the  valual  eling  of  Hamburg.     D.  al 

Boston  May  10,  1832, 

Thome,  tp..   Perry  00.,  0.       P.  V 

Thorn'ton,  p.-v.  and  tp..  Cook  oo.,  III.    P.  ol 

of  tp.  2222. 

Thornton,  p.-v.  and  tp.,  Grafton  oo.,  N.  II. 

Thornton  b.  at  Clapham, But 

in  1810;  entered  the  o«  il 
pany   at   an    earl  ipenl    many    year-    in    thi 

House,  I. Ion,  from  whioii  he  .  i 

ration  of  commandor  of  the   Path.     Author  "f  / 

of  British  fndia   i  1839),  U 

Tndia  (6  vols.,  1841    15;  3d  e  I 

Countri     adjaei  'it  to  In 'tin  on  tin  North  .  1  B 1 1 ), 

and  .1  Gazetteer  of  India  (4  1854;  I'd  el..  1  \, 

lie  elite!   William   Milburn's   Oriental   I 

lso.M.  ,,n,|  „  ,.,,,,.  moaj  of  the  0  ■"ii  India  in 

cd.  ( 1 853—60 1  of  th     I 

Thornton   Sirl      ,ard),  I.I.  P..  K.C   B.,b  al 
son  of  lion.  Edward  Thornti  a,  British  minister  in  1' 

wdio  for  services  ret [ 

■ie,|  , t  of  Casilhas  in  the  I' 

entered  the  diplomats     i      ice  in  1 

he  igme    paid    »tl    '    'I:"    Hi     M' 

(inn   theie    I      I      rend       ' 

facilitating   tho  •>  of  the  t  e  ■■    of  G 

11,1  dgo  1-1- 

1852-53;    B] 

I  to  Para  ruay,  whi  ib  coi  a'  •  h 
edly  visited  :  ministei  i"  the   *  i  ;cntine  Repnl 
VO      to   B  67,  mid  in   He  ■..  1867,  a]  • 

l   ,  S.,  where  he  Still 

o.  i    .o:  a  member  of  the  joint  high  commission  on  the 

Mil, nn  .  I  ;    a  privy   OOUncillot     181 

of  the   Mexican  I    Vmerican  olalm  n   lv7:i. 

and  participated  in  tho  Centennial  ■  '   Phila- 

delphia duly  l,  1876. 

Thornton   I  b,  in  Virginl 

life  to  Kentucky .    Il  ina  '"' 

■,  i   which  he  died.     Ill 

ibamn  1824  34. 
Thornton   J*m 

llamp-li  el-hipniaii 

1841 ;  be  lame  a  lieutenant   in   I 

' 

.  i  oxoeutive  offloot 

■  i  l    l'   Maj  14, 1 
illantrj  and  n  priim 
mm  i  nit,  an  1  thui 

-  port  "i  d 20 

i      ,■    i     '., 

thi  Ki 

ti  ,ii  him  for  an  example  of  ■ 

r   thO  I     ie'O." 

Thornton     i  ins  v 

l-|s  : 

,.t  the  i 


'■    I  ■ 
■ 
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ation  and  of  the  Prince  Publication  Society;  contributed 
to  the  Historical  Magazine  and  other  periodicals  upon  an- 
tiquarian subjects,  and  was  the  orator  before  the  Genealog- 
icil  Society  Nov.  21,  1870,  '>n  the  250th  anniversary  of  the 
signing  of  the  compacts  in  the  cabin  of  the  Mayflower. 
Author  of  Genealogical  Memoir  of  the  Gilbert  Family  (1850), 
Lives  of  Isaac  //-  ath,  John  Bowles,  and  Rev.  John  Eliot,  Jr. 
[1850),  The  Landing  at  Gape  Anne  (1854),  Ancient  Pema- 
qnid  (Portland,  1857),  Pulpit  °f  the  American  Revolution 
j  L860),  etc.     D.  June  6,  1S7S. 

Thornton  (Matthew),  b.  in  Ireland  in  1714;  came  to 
Wiscasset,  Me.,  in  youth;  received  an  academic  education 
at  Worcester,  Mass.,  and  studied  medicine;  accompanied 
PeppereU's  expedition  against  Louisburg  as  a  surgeon 
1715;  became  a  physician  at  Londonderry,  N.  H.,  and  a 
colonel  of  militia;  was  president  of  the  convention  which 
in  1775  assumed  the  government  nf  New  Hampshire:  took 
his  seat  as  a  delegate  to  the  Continental  Congress  Nov.  4, 
1776 ;  signed  the  Declaration  of  Independence,  though  he 
had  not  been  a  member  at  the  time  of  its  adoption ;  was 
afterward  chief-justice  of  Hillsborough  county,  judge  of  the 
New  Hampshire  supreme  court,  and  member  of  both  branches 
of  the  legislature  and  of  the  council  (17S5).  D.  at  New- 
buryport,  Mass.,  June  24, 1803. 

Thornton  (Robert  John),  M.  D..  b.  in  London,  Eng- 
land, about  1758.  son  of  Bonnell  (1724-68),  an  author  of 
some  note  ;  was  educated  at  Cambridge  ;  studied  medicine 
at  Guy's  Hospital.  London,  and  on  the  Continent;  became 
physician  to  the  Marylebone  Dispensary  and  lecturer  on 
botanv  at  Guy's  Hospital.  D.  at  London  Jan.  21,  1837. 
Author  of  The  Philosophy  of  Medicine  (4  vols..  1796 \  5th 
el.,  5  vols.,  1807),  in  favor  of  the  Brunonian  system;  New 
Illustrations  of  the  Sexual  System  of  Linnsens  (atlas  folio, 
IT'.Mi- 1807 1,  with  314  colored  plates,  also  known  as  The 
Temple  of  Flora  ;  and  many  other  works,  chiefly  botanical. 

Thornton  (Thomas),  b.  in  England  about  1787  ;  be- 
came connected  with  the  London  Times  in  1825;  was  re- 
porter of  the  proceedings  of  the  ecclesiastical  and  maritime 
courts,  having  drawn  up  for  forty  years  the  famous  law- 
reports  headed  "  Notes  of  Cases,"  and  for  twenty  years 
prepared  the  summaries  of  the  debates  in  the  House  of 
Commons;  was  a  high  authority  on  East  Indian  affairs, 
and  a  contributor  to  the  Edinburgh  and  other  reviews.  D. 
in  London  Mar.  25,  1866.  Author  of  a  History  of  China 
(1844),  a  History  of  the  Punjaub  and  of  the  Silchs  (3  vols., 
1S46),  and  other  works. 

Thornton  (Thomas  C),  D.  D.,  b.  in  Dumfries,  Va.,  Oct. 
12, 1 71*4.  His  grandfather,  Thomas  Thornton,  was  a  clergy- 
man of  the  Church  of  England,  who  emigrated  to  America 
before  the  Revolutionary  war,  and  became  a  firm  friend 
of  Washington ;  he  devoted  his  property  to  the  cause  of 
independence.  He  graduated  in  Dumfries,  and  began  to 
preach  when  only  sixteen  years  of  age.  His  father,  being 
a  High  Churchman,  at  first  opposed  his  preaching,  but 
finally  consented,  and  furnished  him  a  horse  and  saddle- 
bags, and  in  1813  he  entered  the  Baltimore  conference  of 
the  M.  E.  Church,  and  in  1841  was  transferred  to  the  Mis- 
sissippi conference  to  take  charge  of  Old  Centenary  Col- 
lege. From  some  misunderstanding,  in  1845  he  left  the 
Methodist  and  joined  the  Protestant  Episcopal  Church, 
continuing  to  preach,  but  not  submitting  to  reordination, 
as  he  did  not  believe  in  the  uninterrupted  apostolical  suc- 
cession. In  1850  he  renewed  his  connection  with  the 
Methodist  Church,  and  in  1853  with  the  Mississippi  con- 
ference, in  communion  with  which  he  died  (Mar.  23,  1S60). 
\l\<  principal  works  are  Theological  Colloquies  and  Slavery 
as  it  is  in  the  United  States,  in  reply  to  Dr.  Channing. 

T.  0.  Summers. 

Thornton  (Sir  William),  b.  in  England  about  1775; 
entered  the  British  army  as  ensign  1796  :  became  major  1S06; 
was  appointed  military  secretary  and  aide-de-camp  to  the 
governor-general  of  Canada  Aug.,  1807;  returned  to  Eng- 
land 1811  ;  took  part  in  the  Peninsular  war  and  Welling- 
ton's campaign  in  Southern  France  1S13-14  :  commanded 
the  light  brigade  and  advance  of  Gen.  Ross's  expedition 
up  the  Chesapeake  May,  1S14;  was  severely  wounded  and 
made  prisoner  at  Bladensburg;  was  exchanged  for  Com- 
modore Barney;  commanded  the  advance  of  the  British 
army  sent  against  New  Orleans  in  October,  and  the  detached 
corps  which  operated  on  the  right  bank  of  the  Mississippi 
in  the  battle  of  New  Orleans.  Jan.  S.  1815,  when  he  was 
again  severely  wounded  ;  and  rose  to  the  rank  of  lieutenant- 
general  183S.  D.  at  Stanhope  Lodge,  near  Hanwell,  Eng- 
land Apr.  6,  1840. 

Thornton  (William  Thomas),  b.  at  Burnham.  Buck- 
inghamshire, England,  Feb.  14, 1813,  son  of  Thomas  Thorn- 
ton, president  of  the  Levant  Company's  establishment  at 
Constantinople,  by  his  wife,  an  Armenian  lady;  educated 
in  the  Moravian  settlement  at  Ockbrook,  near  Derby  ;  re- 


sided with  a  cousin  who  was  auditor-general  at  Malta  1827- 
30;  was  secretary  to  the  British  consul-general  at  Constan- 
tinople 1830-35  :  was  a  clerk  in  the  India  House,  London, 
from  1S36  to  1856,  when  he  was  placed  in  charge  of  the 
public  works  department  of  that  office,  and  in  1858  became 
secretary  for  public  works  in  the  India  Office,  a  post  he  still 
(  1876)  holds.  Author  of  Orer-Population  and  its  Remedy 
(1845),^  Plea  for  Peasant  Proprietors  (1S48  ;  2d  ed. 1873), 
Zuhrab,  and  other  Poems  (1S54),  The  Siege  of  Silistria,  a 
Poem  (1854),  Modern  Manichssism,  and  other  Poems  (1S56), 
Old- Fashioned  Ethics  and  Common-Sense  Me taphysies,  and 
On  Labor,  its  Rightful  Dues  and  Wrongful  Claims  (2d  ed. 
1869). 

Thorn'town,  tp.,  Blackford  co.,  Ind.     P.  1526. 

Thorntown,  p. -v.,  Boone  co.,  Ind.,  has  a  national 
bank  and  a  weekly  newspaper. 

Thorn'well    (James   Henley),  D.  D.,  LL.D.,   b.   in 

Marlborough  district,  B.C.,  Dec.  9,  1812;  graduated  at 
South  Carolina  College,  Columbia,  1S31 ;  studied  and 
taught  till  the  summer  of  1834,  when  he  spent  some 
weeks  at  Harvard  University,  Cambridge,  Mass.:  was  set- 
tled over  a  small  Presbyterian  church  in  Lancaster,  S.  C, 
June  12.  1835;  took  the  professorship  of  logic  and  belles 
lettres  in  South  Carolina  College  in  Jan.,  1838  ;  resigned  to 
take  the  pastorate  of  the  Presbyterian  church  in  Columbia 
in  1S40;  in  1841  went  back  to  the  college  as  chaplain  and 
professor  of  sacred  literature  and  the  evidences  of  Chris- 
tianity ;  from  July  to  Dec.,  1851,  was  pastor  of  the  Glebe 
street  church  in  Charleston;  went  back  once  more  to  the 
college,  this  time  to  be  its  president,  in  Jan.,  1852;  in  1855 
accepted  the  professorship  of  didactic  and  polemic  theology 
in  the  Theological  Seminary  at  Columbia.  D.  at  Charlotte, 
N.  C,  Aug.  1,  1802.  He  visited  Europe  for  health  in  1S41, 
and  again  in  1S30.  returning  to  take  a  prominent  and  in- 
fluential part  in  the  struggle  then  just  beginning  between 
the  North  and  the  South.  He  was  a  man  of  fine  scholar- 
ship, of  rare  critical  acumen,  and  of  great  personal  mag- 
netism. Besides  many  review  articles  he  published — Argu- 
ments of  Romanists  Discussed  and  Refuted  ( 1845),  Discours\  9 
on  Truth  (1854),  Onr  Danger  and  our  Duty  (1S61),  and  On 
the  State  of  the  Country  (1861).  The  Southern  Quarterly 
Revteic,  founded  (1855)  and  edited  by  him,  lived  not  quite 
two  years.  His  Collected  Writings  were  edited  by  Rev. 
John  B.  Adger  (2  vols.,  1S74),  and  his  Life  and  Letters  by 
Rev.  B.  M.  Palmer,  D.D.,  LL.D.  (1875).    R.  D.  Hitchcock. 

Thor'nycroft  (Mary  Francis),  b.  at  Thornham,  Nor- 
folk, England,  in  1S14;  was  a  pupil  of  her  father,  John 
Francis,  an  eminent  sculptor  of  portrait-statues:  married, 
in  1S40,  Mr.  Thornycroft,  also  a  sculptor,  and  pupil  of  her 
father;  accompanied  him  to  Rome  1S42;  attracted  the  no- 
tice and  enjoyed  the  advice  of  Thorwaklsen,  who  recom- 
mended her  to  Queen  Victoria  when  the  latter  was  in  quest 
of  an  artist  who  should  make  portrait-statues  of  the  royal 
children — a  task  which  she  accomplished  with  great  suc- 
cess, representing  them  in  the  character  of  the  Four  Sea- 
sons. Among  her  best-known  works  are  Penelope,  F/ysses 
and  his  Dog,  The  Flower-Girl,  Sappho,  The  Sleeping  Child, 
and  a  Girl  Skipping,  the  latter  having  been  much  admired 
in  the  Paris  Exposition  of  1855. 

Thor'old,  p. -v.,  Welland  co.,  Ont.,  Canada,  on  Wel- 
land  Canal  and  Great  Western  and  Welland  railways,  4 
miles  S.  of  St.  Catharine's.  It  is  built  on  a  hill,  and  com- 
mands a  fine  view  of  Lake  Ontario  and  of  a  rich  and  beau- 
tiful region.  It  has  important  quarries,  good  water-power, 
extensive  manufactures,  an  active  trade,  and  a  weekly 
newspaper.     P.  of  v.  1635;  of  tp.,  exclusive  of  v.,  2501. 

Thor'oufrh-Bass,  in  music,  the  mode  or  art  of  ex- 
pressing chords  by  means  of  figures  placed  over  or  under  a 
given  bass.  These  figures  indicate  the  harmony  through 
all  the  other  parts,  and  hence  the  name.  Thorough-bass 
may  be  considered  as  the  first  department  in  the  study  of 
harmony.  The  term  is  sometimes  taken  in  a  larger  sense, 
as  equivalent  to  musical  science.  (See  Figured  Bass,  Har- 
mony, and  Mrsic.)  William  Stacnton. 

Thorpe  (Benjamin),  b.  in  England  in  1808:  devoted 
himself  at  an  early  age  to  the  study  of  the  Anglo-Saxon 
and  Scandinavian  languages  and  literatures;  made  a  com- 
plete translation  of  the  Edda  (unpublished),  and  received 
a  pension  from  the  British  government.  D.  at  Chiswiek 
July  18,  1870.  He  translated  Rask's  Grammar  of  the 
Anglo-Saxon  Tongue  (Copenhagen,  1S30;  new  ed.  1865); 
published  Ca?dmon's  Metrical  Paraphrase  of  Parts  of  the 
Holy  Scriptures,  in  Anglo-Saxon,  with  an  English  Transla- 
tion, Notes,  <>»d  <t  Verbal  Index  (1832);   The  Anglo-Saxon 

Version  of  the  Story  of  Apollonius  of  Tyre,  upon  which  is 
founded  the  Play  of  Pericles,  with  a  Translation  and  Glos- 
sary (1834);  Analecta  Anglo-S'a.eoniea,  a  Selection  in  Prose 
•  ind   Ver8€   from   Anglo-Saxon  Authors  of  Various  Ages,  in'h 

a  Glossary  (Oxford,  1834;  3d  ed.  1868) J  Libri  Psalmorum 
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Versio  Antigua  Latina,  cum  Paraph/fan  Anglo  S n'eo, 

c!<:  (1835);  Ancient   Laws  and  Institutes  of  England,  en 
acted  under  the  Anglo-Saxon  Kings  from  Elhelbert 
mil,  iriili   an  English    Translation  of  thi    Saxon   (London, 
folio,  1840)  j  The  Holy  Qospels  in  Anglo  Saxon,  edited  from 
the  Original  MS.  (Oxford,  1S42;   new  ed.  ISIS;    New  York, 

1846);   Codex  Exoniensis,a  Collection  of  Anglo  S i  Po 

etry,  etc.,  with  English  Translation  anil  Note*  (1842)  ;  Tl,. 
Homilies  of  the  Anglo  Saxon  Church,  etc.,  with   an   I 

Version  (2  vols.,  1843-46);    The  History  of  Engl /  nndei 

the  Anglo-Saxon  Kings,  translated  from  the  (Herman  of  Dr. 
J.  M.  Lappenberg,  with  Additions  and  Corrections  by  thi 
Author   and    Translator  (2    vols.,    1845;    new   ed.    1857); 
Florentii  Wigomieneis  Chronicon  (2  vols.,  1848-49);  North 
ern  Mythology,  etc.,  compiled  from  Original  and  other  So 
(3  vols.,  1851  ;  new  ed.  186:!);  Yule-  Tide   Slot  h  >,  a  Collet 
tion  of  Scandinavian  Tales  and  Tradition*  (1853)  ;   Pauli's 

Lifeof  Alfred  the  Great  (1854) ;   The  Anglo  S i  Poem 

of  Beowulf,  with  a  Literal  Translation,  Not,  t,  and  G 
(Oxford,   1855);    Lappenberg' s  History  of   England   i 
the  Norman   Kings   (1857);    The  Anglo-Saxon   Chrot 
according  la  the  several  Original  Authorities  (London,  2 
vols.,    ls<;i);    lUiilantaiar'uun   Anglicum   Al,i   Saxon 
Collection  of  English  Charters,  ete.  (1865). 

Thorpe  (John),  b.  in  England  about  1540;  was  the 
chief  introducer,  if  not  the  inventor,  of  what  is  known  as 
the  "  Elizabethan  "  style  of  domestic  architecture,  h  i 
built  Kirby  House,  Northamptonshire,  I570j  Burleigh, 
Hohlenby,  Audley  End,  Giddy  Hall,  Ampthill,  the  Strand 
front,  of  Somerset  House,  Longford  Castle,  Ireland,  Holland 
If. use  (1607),  and  many  others.  The  particulars  of  bis 
life  and  date  of  his  death  are  unknown. 

Thorpe  (Thomas  Banhs),  b.  at  Westneld,  Mass.,  Mar. 

1, 1S15  ;  educated  at  the  Wesleyan  University.  Middletoti  n. 
Conn.:  studied  art;  travelled  in  the  South-west,  and  re- 
sided at  New  Orleans,  La.,  from  1836  to  18.5:1;  edited  a  Whig 
paper  there  several  years;  raised  volunteers  for  the  Mex- 
ican war,  and  proceeded  to  Northern  Mexico  as  bearer  of 
de-patches  to  Gen.  Taylor  after  the  capture  of  Matamoras : 
was  the  writer  of  the  first  newspaper  correspondence  nar- 
rating military  events  on  the  frontier ;  published  Our  Army 
on  the  Iti,,  Q-rande  (1846)  and  Our  Army  at  Monterey  (1847); 
was  an  active  political  speaker  in  the  campaign  of  ls|s: 
became  known,  under  the  pseudonym  of  "Tom  Owen,  the 
Bee-Hunter,"  as  tho  writer  of  a  series  of  tales  of  H'estert) 
life,  inoluding  Mysteries  of  the  Backieoods  (1846)  and  The 
Hire  of  lli,'  Bee-Hunter  (New  York.  1843) :  settled  in  New- 
York  in  1853,  devoting  himself  alternately  to  literary  and 
artistic  pursuits;  has  contributed  to  Harper's  and  Black- 
wood's Magazines  :  was  editor  of  the  Spirit  of  tin  Times 
and  other  periodicals;  published  Linda  Weiss,  an  Auto- 
biography (1S54),  A  Voire  to  America  (1855),  and  other 
works,  and  was  writing  (1876)  a  series  of  biographical 
sketches  of  American  artists.  His  best-known  painting. 
Niagara  as  it  Is,  was  produced  in  1860.  He  ws  city  Bur 
veyor  of  Now  Orleans  during  the  administration  of  Gen. 
Butler  (1862-63).     1).  in  New  York  Sept.  20,  1S7S. 

Thorpe  (William),  b.  in  England  about  1350  :  r il  e  I 

a  good  education  ;  became  a  priest;  preached  the  doctrines 
of  Wyoliffe  for  twenty  years  from  1386;  was  imprisoned  in 
Saltwood  Castle,  Kent,  as  a  "  Lollard,"  1  107,  an  1  examined 
before  Archbishop  Arundel,  then  loi.l  chancellor.  Jul}  ;: 
of  that  year,  lie  wrote  an  account  of  his  Examination, 
which  was  widely  circulated,  and  was  con  lemned  by  an 
assembly  of  the  clergy  so  late  as  1530.  The  subsequent 
history  of  Thorpe  is  unknown.  His  Examination,  whioh 
may  bo  found  in  Foxe's  Book  of  Martyrs  and  in  Dr.  ' ', 
Wordsworth's  Ecclesiastical  Biographies,  is  elegantly  writ- 
ten, and  is  of  great  value  as  a  picture  of  English  BOoietJ 
and  manners  in  the  timo  of  Chaucer  and  (lower,  and  espo- 
cially  as  a  trustworthy  summary  of  Lollard  doctrines. 

Thorwal  d'sen  (Albert  [Bbrthel]  |,b.a1  Copenhagen 
Nov.  10.  177H.     His  father,  Gottschalh  Thorwaldsen, 

ti\c   of   Ireland,  was  a  wood-earver  and    | r,  but    bis   an 

oestry,  there  is  reason  to  believe,  was  of  the  noblest,  run- 
ning" bach    to   tho   old    Danish    kings.       He    followed    his 

father's  railing.  ha\  ing  no  ta-te  for  any  other,  tl jh  with 

little    enthusiasm    for    tint,  and    soon    CXOelled    him    in    bis 

humble  art.      His  schooling  was  shorl  and  anprol 

until  he  was  sent  to  the  free  school  of  tl.e    Loo  I 

at  Copenhagen.     There,  at  the  age  of  seventeen,  n 
relief   of   Cupid   rapoBing   gained   the  In!;   »l 

twenty  a.  sketoh   of    Heliodoru*  driven  from  the    i 

gained  the  small  gold  lal  :    two   ye  LI      later  be    I 

grand  prize,  which  entitled  him  to  rocoive  tie 
si. .n,  available  for  Ave  yea 

17:i7,  he  arrived  in  Romi  .      I '  -  'here  were  .1;. 

iij.i.  tinting.     Tl untrj  was  disturbed  bj  « 

unaided  resour.es  were  unequal  to  his  support  He  was 
about    returning    homo   when   bis   model  "I    .'.■.".   which 


Canova  praised,  attracted  the  admiration  of  an  En. 

inoissenr,  Thomas  Hope,  who  gave  the  artisl  a  eon 

-ion  t.,  execute  it  in  marl.lc.     Thi-  wa-  tlie  beginning  of  a 

llowed  :  hi-  fame  inon 
the  crown  prince  of  Denmark  held  out  brilliant  ii. 
mente  to  return  to  bis  Dative  city,  which,  but  for  pi. 
engs  . .  •  led  t...     The   I 

in   1808,  wa-  not  finished  until  1882.     Ii  . 

.11.       "I      'I'll.,!    1. 

Di      OWn  hands.       Il   i- 
.   and   a    tin. 

against   Thorwald  ...   in  bis  lifetime,  that   hi 

work  in  marble,    "Nol  work  in  marble!"  he  -aid. 

my  hands  behind  my  book,  and   I   will  lew  out  a  statue 

with  my  teeth  I"    The 

I 

tted  in  marble  and  engrave  1  in  a  si  riw  of  pi 
celebrated  Napoli  into  Rome  in  1812.    Thi 

miliar  has  relief.  Night  and  Morning  were  modelled  in 
1815,  it  is  said  in  a  single  lav  of  mental  depression,  to 
whioh  the  artist  wa-  subject,     I    el 

and    (he     1/,  ,.,.,,     II-,    ;,,,.,    with    the     1 

tioned,  his  mosl   perfeol   works.      In   1819,  Thorwal 
revisited  Copenhagen;  1  with  del istrations 

of  wild    j  .'.         .  1      '  I  ill  the    palace   of  rhar|..ttei. 

and    welcomed    in  triumph    OJ  the   chief  eitic-   of   Pro 

Saxony,  and  Austria  at  be  visited  them  on  hi-  win 

to    It. .Hie.       The   wr||     |,n    , 

Apostles  1111,1  John  thi    Bapti  .  were  compli 

in   I s;;s  for  t he  .'he  ,  i,  of  penbagen. 

Another  visit  to  hie  aativi   1 

his    home    for    the   rest  of  bis  life,  delightful  an  i   I 

a-  his  position  was,  in,  ,-ni  - 1 1 . . t  r  by  the  mi genial  cli- 
mate.    In  lsii  1,,.  ...  mi  bo  1,1,  then 

went  to  Copenhagen,  intending  10  remain    for  a  short  time 

only,  but  died  suddenly  of  disease  "f  the  heart  Mar.  21. 

1844.      lie  was    buried    wilh  royal    In. lie-    in  the   cat!,. 

chinch.     T mi   honors    were   paid  him   in    H 

Berlin;  tributes  of  respeol  wi  i  throughout  Eu- 

rope.    Thorwaldsen  died   rich.     11 
but  by  a  Roman  girl  he  had  one  daughter,  who  wai 
spectably  married  and  handsomely   provided   for.     The 
chief  part  of  his  fortune  wa-  left  a-  a  perpetual  endow- 
ment for  the   museum   at  Copenhagen,  whioh   i-   1 
around    his    grave,    and    contains    all    In-    vv, .il,.,      i 
oil, I  en's    fame  in    his    own    land    and    abroad,   wbili 
lived,  was  immense.     It  was  aided  i.y  attractive  private 
gifts — great  persona]    beauty,  oharm 

lies-,    simplicity    and    hearline-s     0! 

panied     by    generosity     In    llic    ] i.      The    best    and    ' 

.  1  ,     Ible  ^  '.i  1.  -  ..ii  Thorwald 

toaldsens  Biographie  il  vols.,  Copei  \m. 

ed.,  translated  by  Prof.  Paul  C.  Binding,  Nen  ^..il.. 
I.  il.  LTnnovehr,  1869) j   Thorwaldsen,  ta  I  '         . 

par  Bugdne  Plon,  with  two  etohings  and  thirty-fire  n 
OUtS  I  Paris.  |sr,7;  Am.  el.  Boston,  1874,  with  the  a 
cuts    ,,f    the    Paris    ed.).       Thorwal. l-cn'-    works    are    very 
11 11  mem 11-  -205  as  mentioned  by  I'hiele.  the  chief  authority. 

1  hi  .  .ice  .if  all  dimensions  and  ..1  •■•■  erj  1 
Becular  and   religious,  da-sieai   and  Christian.      N 
every  great  city  from  Rome  i"  Copenhagen 
thing — statues,  Bingle  or  in  group 

desoription,  m  muments  funereal  or nmomoratlve, 

■nan  Btatues,  pic,.-   for  the  gallery  and  the  public 
square.  "■  B.  Protbikohaii. 

TllOtll.      S.c  II  1  rvr,  TRISUI  Oil 

TI1011,  de  (Jacques  Iuoosti  ,  b.  at  Paris  OoL  8, 1 

studied    Ian    at    I  >i  l:i  n -.  afterward    under    I'uiaciu-    lit  V.e 

len  is,  where  he  made  the  eofSeallger;  travi 

in  Italy.  Germany,  an  I  Holland  :  retained  to  Pari-  in  1  .7 1. 

and  Was   made  OOUnolUor    to  the  Parliament  in   K-7S,  eotin- 

eillor  of  state  iii  1588,  v  ice  president  of  the  Parliament 

.,1     the    Royal    Library    in    ISM,      Henry     III 

Henry  IV.  showed  him   great  oonudenoe,  mil  em| 
him    in   many    difficult    diplomatic    and   politic,:    i 
but  under  tho  regency  of  Maria  de'  Modi 
l   and  retire  I  from  public  life.     l>.   M  ..   :, 
great  work,  ffistoria  •  'he 

i  from  l..i::  to  1807,  and  divided  in' 
first  pin  ws     publlshe  I  In   160  i.  the  n 

third    i 

hiipiiy  and  Rlgau  I 

niille.i 

Mi, oi  in   In, 

autobl 

e  John  Collli 
H 
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Thenar  (P.etro),  b.  at  Florence  m  1809;  labored 
earnestly  wit  .  Lambrnsohini  to  promote  popular  and  cle- 
5ESJ7  Auction  in  Tuscany,  and  ^ jas  h^setf  . 

,■      ,  Mian"    hoSol    :   Bi*.  M  JWiH-*.**"™ 
',,    „..    ',  '  Mare,  Saggiodi   RacconU,N,,o^ 

it. ti  per  la   Oioventh,    R* ti    Popolarx,  Letture  d, 

Famigli  i,  and  others  with  similar  titles. 
Thouars.     Hoe  Di-petit-Tiiouars. 
Thousand  and  One  Nights.    See  Arabian  Nights, 
by  J.  Thomas,  M.  D.,  LL.D. 
'Thousand  Islands,  The,  arein  St.  Lawrence  River, 
and  are  all  included  in  the  40  miles  next  below  Lake  On- 
tario.    The  islands  arc  partly  in   Canada  and  parly  in 
,i     ,.  ..,„  and  St.  Lawrence  cos..  N.  Y.     Their  number  is 
reported  to  exceed  1800.     The  Thousand  Islands  have  be- 
come a  favorite    summer   resort,  and  are  remarkable  foi 
their  great  and  diversified  beauty. 

Thought,  Train  of.     See  Association  or  Ideas,  by 
C.  1'.  Krauth,  S.  T.  D.,  LL.D. 

Thra'ce  was  in  ancient  geography  the  name  of  that  part 
of  modern  Turkey  which  lies  between  the  Black  Sea,  the 
Sea  of  Marmora,  tho  Struma,  and  the  Danube.  It  was  in- 
habited by  a  race  of  unknown  descent,  whose  savage  and 
barb-irons' character  was  proverbial;  one  king  put  out  the 
eyes  of  his  six  sons  for  disobedience,  and  another  trans- 
fixed his  prisoners  of  war.  The  Thracians  bought  their 
wives  and  sold  their  children.  When  a  man  died,  his  wives 
contested  with  one  another  as  to  which  had  been  best  be- 
loved by  him,  and  she  in  whose  favor  the  case  was  decided 
was  with  great  congratulations  slain  by  her  nearest  male 
kinsman  on  her  husband's  grave.  They  lived  exclusively 
by  plunder  and  robbery.  Along  the  coasts  the  Greeks  had 
plante  1  several  colonies— as,  for  instance,  Byzantium,  t  al- 
lipolis,  and  Abdera— and  during  the  Pcloponnesian  war 
the  Thracians  began  to  mix  in  the  affairs  of  Greece,  but 
without  exercising  anv  great  influence.  They  were  con- 
quered by  Philip  of  Macedon,  and  Thrace  passed  from 
Slaeedonia  into  the  hands  of  the  Romans.  The  old  myths 
said  that  Orpheus  and  the  Muses  came  from  Thrace,  and 
some  ingenuity  and  much  stupidity  have  been  at  work  to 
solve  the  question  how  the  originators  of  the  Greek  civil- 
ization could  have  come  from  the  most  barbarous  nation 
of  the  ancient  world. 
Thrale.     See  Piozzi. 

Thrash'er,  a  name  applied  in  different  parts  of  the 
IT.  S.  to  the  species  of  Turdidse  or  thrush-like  birds  be- 
hoving to  the  genera  Oreoscoptes  and  Harporhynchue. 
These  have  a  more  or  less  long  and  decurved  bill,  which  is 
scarcely  or  not  at  all  notched  ncarthe  tip.  rather  short  and 

concave  wings,  and  the  tarsi  seutellate  anteriorly.   U, 

te»  is  distinguished  by  its  wings,  which  are  decidedly  long- 
er than  the  tail,  the  nearly  even  tail,  and  the  slightly-notched 
moderate  bill.  Rarporhynchut  has  the  wings  decidedly 
shorter  than  the  tail,  the  tail  long  and  graduated,  and  the 
bill  not  notched  ami  diversiform,  but  generally  quite  elon- 
gated and  decurved.  The  color  is  rather  plain,  generally 
brownish  or  ash  above,  whitish  or  spotted  on  the  breast. 
The  species  are  the  sage  thrasher  or  mountain  mocker 
(0.  montanus),  the  brown  thrasher  {II.  rnfiu),  Cape  St. 
Lucas  thrasher  ( //.  cineretw),  gray  curve-bill  thrasher  (//. 
cunirotru),  California  thrasher  [H.  redivimu),  and  red- 
vented  thrasher  (II.  crUealie). 

Thrashing.  See  Threshing  Machinery. 
Thrasybu'lus,  one  of  the  prominent  leaders  of  the 
democratic  party  in  Athens  during  the  latter  part  of  the 
Peloponnesian  war,  was  a  celebrated  general,  but  after  tho 
surrender  of  Athens  to  Lysander  and  tho  establishment  of 
the  thirty  tyrants  he  was  banished,  and  took  up  his  resi- 
denre  at  Thebes.  The  violent  measures,  however,  insti- 
tuted  in  Athens  by  the  oligarchical  government  provoked 
him  so  much  that  with  a  small  band  he  invaded  Attica  and 
seized  the  fortress  of  Phyle,  where  he  was  speedily  rein- 
forced by  other  exiles  and  by  the  discontented  democrats. 
Four  davs  afterward  he  descended  into  the  Piraeus  and  took 
a  strong  position  on  the  hill  of  Munychia,  whence  neither 
the  thirty  tyrants,  nor  the  ten  who  succeeded  them,  were 
able  to  expel  him.  The  oligarchs  now  called  on  Lysander 
to  blockade  the  Pirseus  and  attack  it  from  the  sea,  but  the 
exiles  were  saved  from  this  danger  by  the  rivalry  between 
],,  ander  and  Pausanias.  The  latter  brought  about  a  re- 
conciliation between  the  two  parties  in  Athens.  Thra- 
sybulus  and  the  exiles  entered  the  city,  a  general  amnesty 
was  granted,  and  a  democratic  government  established 
a'ain,  though  in  a  modified  form  (40::  n.  c;.).  In  390, 
Thrasybulus  was  killed  by  the  inhabitants  of  Aspendus, 
in  Cilicia.  who  fell  upon  him  in  his  tent  during  the  night. 
Thrasymenus  Lacus.     See  Perugia,  Lake  of. 


Thread-Worm,  the  English   name   for  the   Neina- 
toids.     See  Nematelmia. 


Threatening  Letters.     See  Threats. 

Threats,  in  law,  are  oral  or  written  menaces  of  injury 
to  the  property,  character,  person,  or  life  of  one  individual, 
made  by  another  under  such  circumstances  that  they  be- 
come criminal.     A  threat  made  with  a  special  evil  intent, 
aggravated  in  its  nature  and  form,  and  tending  to  produce 
mVntal  disquietude,  is  au  offence,  at  least  a  misdemeanor, 
and  sometimes  a  felony.     If.  however,  the  menace  be  sim- 
ply an  outbreak  of  anger  without  a  special  evil  intent,  and 
with  no  evidence  of  malice— such  as  a  mere  threat  to  as- 
sault or  to  commit  some  other  breach  of  the  peace— the 
person  making  it  will  be  bound  over  with  sureties  to  keep 
the  peace.     A  common  example  of  the  former  class  is  a 
threatening  letter,  message,  or  other  communication  sent 
or  made  with  an  intent  to  extort  money,  ordinarily  known 
as  "  black-mailing."     The  threat  itself  may  be  to  expose  a 
prior  wron»,  real  or  simulated,  to  sue,  and  the  like.     It  the 
purpose  be  to  extort  money  by  holding  the  menace  over  the 
victim's  head,  the  offence  is  committed.     This  whole  sub- 
ject including  the  nature  and  form  of  the  threat  itself,  its 
intent  and  circumstances,  in  order  that  it  shall  be  an  in- 
dictable offence,  is  now  minutely  regulated  by  statutes  both 
in  the  U.  S.  and  in  England.     In   all  eases,  however,  the 
menace  must  be  of  a  nature  calculated  to  affect  a  man  ot 
ordinary  prudence   and  firmness,   but  the   criterion    thus 
stated  has  reference  to  the  general  character  of  the  wrong 
menaced,  and  not  to  its  probable  effect  upon  the  particular 
individual  against  whom  it  is  directed. 

John  Norton  Pomeroy. 

Three  Bodies,  Problem  of.     The  discovery  of  the 
law  of  universal  gravitation  by  Newton  reduced  the  ques- 
tion of  the  motion  of  the  planets  to  one  of  almost  pure 
mathematics.     Newton  himself  was   able   to  show,    by  a 
ri.-orous  but  intricate  geometrical  demonstration,  that  it 
two  bodies  like  the  sun  and  a  planet  attracted  each  other  with 
a  force  inversely  as  the  square  of  their  mutual  distance, 
they  would   each  describe  a   conic    section    around  their 
common  centre  of  gravity.     The  planet  being  very  small 
relatively  to  the  sun,  this  common  centre  of  gravity  would 
be  very  ncarthe  centre  of  the  sun,  and  tho  planet  might 
therefore  be  said  to  describe  a  conic  section  around  the 
sun      It  was  thus  shown  that,  considering  only  the  attrac- 
tion of  the  sun  upon  the  planets,  each  planet  would  revolve 
in  an  ellipse  having  the  sun  in  one  of  its  foci,  which  was 
Kepler's  first  law  of  planetary  motion.     But  since  each 
planet  is  attracted  by  all  the  other  planets,  as  well  as  by 
the  sun,  this  motion  in  an  ellipse  represents  not  the  mathe- 
matical   truth,  but   only    an    approximation    to    the    real 
motion.     Hence,  mathematicians  were  led  to  propound  the 
problem,  more  general  than  that  solved  by  Newton  :   Thr, 
lodiee  being  projected  hi  space  with  any  velocity  and  rn  any 
direction   whatever,  and  then  left  to  their  mutual  attraction, 
to  find  the  motion  of  each   of  them  during  all  tune,     the 
general  and  complete  solution  of  this  problem  was  found 
To  be  beyond  the  power  of  mathematical  analysis,  for  the 
reason  that  the  curves    described  by  the   several   bodies 
would  be  so  irregular,  subject  to  such  constant  variation, 
and  changing  so  greatly  according  to  the  masses  of  the 
bodies,  that  it  would  be  impossible  to  express  them  by  any 
mathematical  formula.     It  was,  however,  possible  to  find 
certain  General  laws  to  which  the  motion  would  be  subject. 
The  centre  of  gravity  of  the  three  bodies  would   always 
move  in  a  straight  line  with  a  uniform  velocity.     Certain 
relations  were  found  to  subsist  between  the  masses  of  the 
bodies,  their  distance  apart,  and  their  velocities,  arid  cer- 
tain creat  principles  established  relating  to  secular  changes 
as  well  as  to  the  real  permanence  and  stability  of  the  solar 
system.     (See  Lagrange.)  _ 

'  But  all  this  did  not  suffice  to  determine  completely  the 
motion  of  any  one  body.  In  consequence  of  the  impos- 
sibility  of  the  general  solution,  the  efforts  of  mathema- 
ticians have  generally  been  directed,  not  to  the  general 
problem,  but  to  two  special  cases  of  it  which  occur  in 
the  solar  system.  The  first  of  these  cases  is  that  of  the 
motion  of 'two  planets  around  the  sun,  in  which  the 
masses  of  the  bodies  are  very  small  compared  with  that 
of  the  sun.  while  their  motion  takes  place  m  nearly  cir- 
cular orbits.  The  deviations  of  each  planet  from  the 
average  ellipse  in  which  it  would  move  if  not  attracted 
by  the  other,  then  admit  of  being  determined  with  any 
required  degree  of  accuracy,  though  not  with  mathemat- 
ical rigor.  "The  actual  problem  of  planetary  motion  is. 
however,  not  simply  that  of  three  bodies,  or  two  planets 
but  of  nine  bodies,  there  being  eight  large  planets.  But 
the  solution  of  the  problem  of  any  number  of  planets 
involves  no  greater  mathematical  difficulties  than  are  en- 
countered in  the  ease  of  two,  though  the  labor  of  the  nu- 
merical solution  is  immensely  greater.     The  other  special 


ease  is  that  of  the  motion  of  the  n I  thi    earth. 

mi  ler  the  influence  of  the  attraction  of  the  sun  us  wi    ! 
of  that  of  the  earth.     This  is  a  mori  c  imp  i 

that  of  planetary  motion,  because  while  the  i 

roiiml  the  earth,  both  the  earth  and  moon  rei  olve  together 
around  the  sun.     But   by   the   rt   earehi  H         n  and 

Delaunay  this  difficult  problem  of  the  u' 

been  solved  with  the  same  de     ei    oi   a 
planetary  motion. 

The  efforts  of   several  generations  of   m 
sineo  (lie  middle  of  the  last  centu  alted  in  the 

general  problems,  of  planetary  and  lunar  motion  bi  in 
dered  comparatively  simple  from  a  purely  mathematical 
point  of   view.     But  the  problem  of  a 

the  formulas  necessary  to  determine  the  moti f  an 

planet  is  one  of  immense  labor,  the  increased  acourai 

manded  by  modern  astronomy  having  more  than  i [e  up 

fur  the  greater  simplicity  of  the  methods  now  used.     Tin- 
reader  may  form  an  idea  of  the  labor  involved  fron 
simple  statement  that  the  algebraio  formula:  by  whi 
Iaunay  represents  the  position   of  the  moon  occupy    120 
4(o  pages.  S.  Newoomb. 

Three  Kings.    See  Epiphany. 

Three  Mile,  tp.,  Barnwell  co.,  S.  C.     P.  ins". 

Three  Mile  Bay,  p. -v.,  Jefferson  co.,  N.  Y. 

Three  Oaks,  p.-v.  and  tp.,  Berrien  CO.,  Midi.,  on 
Michigan  Central  R.  K.     P.  of  v.  499;  of  tp.  1316. 

Three  Rivers  [Fr.  Trait  Jh'sttre*],  city  and  port  of 
entry,  cap.  of  St.  Maurice  CO.  and  of  the  district  of  Three 
Rivera,  province  of  Quebec,  Canada,  on  the  X.  W.  bank  of 

the  river  St.  Lawrence,  90  miles  above  Quebeo  and  90  miles 
below  Montreal,  at  the  mouth  of  the  river  St.  Maurice, 
from  which  vast  amounts  of  lumber  arc  afforded  to  the 
commerce  of  Three  Rivers.  It  is  the  seat  of  a  Roman 
Catholic  bishop,  lias  a  splendid  cathedral,  a  college,  an 
academy,  2  convents,  a  hospital,  a  tri-weekly,  a  Mini- 
weekly,  and  3  weekly  newspapers,  5  churches,  a  oourt- 
house,  jail,  gasworks;  and  5  tire  companies.  Lumber,  iron, 
and  brick  are  largely  manufactured  and  exported.  A 
branch  of  Grand  Trunk  Railway  terminates  at  Doucett's, 
on  the  opposite  side  of  the  St.  Lawrence,  with  which  point 
ferryboats  ply  regularly.     P.  8414. 

Three  Rivers,  p.-v.,  St.  Joseph  co.,  Mich.,  2S  miles 
S.  of  Kalamazoo,  at  the  crossing  of  Kalamazoo  division 
of  Michigan  Southern  and  Air-line  division  of  Michigan 
Central  R.  K.,  on  St.  Joseph  River,  has  II  churches,  2  union 
schools,  H  llouring-mills,  1  pump-factories,  2  foundries,  1 
threshing-machine  factory.  1  paper-mill,  2  planing-mills 
and  lumber-factories,  2  cigar-factories,  2  newspaper  and 
job-printing  offices,  4  hotels,  magnetic  bath-house,  2  na- 
tional banks,  domestic,  British,  and  German  money-order 
post-office;  in  all,  17a  places  of  miscellaneous  business  ami 
stores.  Buildings  mainly  brick,  and  new;  deals  largely  in 
peppermint  oil  and  wheat,  the  products  of  the  country. 
The  town  and  surroundings  are  beautiful,  and  popul 
and  business  increasing.     P.  list'. 

Wilder  II.  Clute,  Pub.  "Three  Rivers  Reporter." 

Three  Rivers  Point,  v.,  Onondaga  co.,  N.  Y.    P.  13. 

Three  Springs,  p.-v.  and  b.,  Huntingdon  co..  Pa, 
P.  Is:'. 

Thresher,  a  name  frequently  given   to  the  .1 ' 
vulpea,  ol  tiled  Fox  Shark  (which  see 

Thresh'ins  Machinery.   Threshing  is  the  separation 

of  grain  from  the  straw,  as  winnowing  is  the  separation  of 
threshed  grain  from  the  chaff.  There  are  two  methods  of 
threshing — me  by  blows  which  beal  oul  the  'inn;  the 
other  by  a  kind  of  trituration  which  breaks  its  hold  on  the 
straw,  'fhe  former  appears  to  have  been  developed  from 
the  latter.  The  earliest  method  of  threshing  wa 
thai  ni'  treading  the  grain  to  and  fro  by  horses  or  oxon — a 
method  still  in  common  use  on  the  small  fauns  in  out 
country  and  elsewhere,  especially  tor  buckwheat,  and  nol 

ahli  for  elover.     Another  ancient  method  still  ii in  the 

ii  lent,  hut  probably  nowhere  else,  is  Cm'  ol  drawii 

1 k  ami  forth  over  the  unthrohed   straw.      The  piimilive 

method  of  beating  out  the  grain  was  bj  meai  ■  >  Hail. 

an  implement  comprising  a  stall'  wielded  by  the  thn 
and   having  at   one  end   a    Bwingle   shorter,  thicker,  and 
heavier   than    the   stall",  to  whi  ill  r  '  by  a  Ilex 

iblc  thong.     The  Hail  is  uniformly  usod  to  C.i-  day  where 
only  small  quantities  of  grain  are  to  he  threshed.    The 
besl  Hails  have  staves  made  of  ash  ami 
or\  :  the  staff  in  each  ease  being  provided  with  a  >■ 
how   swivelled  at  its  u|.|icr   end   in 
may  he  tree  to  swing  around  tin'  Inn-  ol  I 

gle  being  attached   I i   I  ,""1   ll"'"-'  ' ''' 

preferably  of  eel  -kin.  whioh  bi      n 

tinual   strain  and    in  ition    brought    upon   it.      In  tbrt 


THREE  KINGS— THRESHING   MACHINERY, 


grain  with  strs 

laid  in  double  rows  witl 

lightly    overlapping.      I 

down  the  middle,  beating  on)  the 

hands  un 

It  i-  then  ' 

mp,  the 
the  '.'lam  more  nrmlj  ; 

•U«h  •"■<  ■■■  Ion  up  with  a  pitchfork 

aired,  and    repeal- 
the  Sail.       With   hue, 

nieal  form,  ti. .•  ■:  ioIu  ai 

i  upon  th,.  g  . 

up  as  ofti  ii  required,  an  I   n  pi 

threshed  until  the  grain  is  completely  separated. 

'" ■■"'  ■  1"  Ij  oi,  the  thn 

il  ior  nod  tm  in  !  and  beati  n  until  the  th 

n  them,  un  attendant  turning  I 

"1  'he  !l ■  while  th  [ding  at  another. 

.  from   the  very  • 
until  a  very  .  whioh 

grain  wa  i  h.'  itraw, 

|  "■' I  warlike  i  ■ 

i  gathering  the  parched 
which  we  m 
the  principle  ol  modern  invei  I 

the    hurdles     made    of   planks    01 

with  Hints  or  hard  pegs,  to  rub  the  \ 

them  ;  for  we  hai  o  -imply  to  curve  oni 

the  me  of  a  circle,  and  bend  the  other  to  ■  comph  ■■ 

der  ret  olving  w  ithin  the  ■  to  have  an  in 

representation   of  the  two  essential   pan-  of  ■ 

I  machine.     I:  i  ■  I 
pies  of   improved   machinery  mi 
and  the  threshing  macl 
the  pegged  hurdles  of   the  ancient  R ens,  just 

r  had  iis  beginning  in  thecoi  ea]  Ii 

mounted  on   e  I  I   by  Pliny  as  in  use 

the  (iniils.     When  or  where  thi 
machines  were  attempted  is  nol 
cribes   'heir  first   Bugge  i ii  a  in  I 
Holland.     The  In-'    thn  I  in  any 

sense  1 1-1  lored   ;'   pi  '■   ical     u 

the   prototype  of  those  that   led   to  I 
the  hand-flail,  was  that 

Bast  Lothian   in  Scotland,  h  ho  used  i 

attached  to  a   revolt  drii  en   by   a 

Thi    bine  but  the 

high  \ el."  |  m M 111  broko  and  i 


and  de  mechani     I  that  'inn-  n 


to  the  to  rue  ting  an  apparatus  on  tlii^  pi 

which  would  successfully  Btand  I 

use.     Afterward,  in  the  ; 

Michael  Sterling  in  Perthsh.ro, 

cr,  w  hich   appea  i  -   t"   ha  1 1 

This  had  ft  vertical  shaft  with  radial  an  .  within 

;i  cylinder,  tin-  shall  being  turni  '  I.     The 

were  thrown  in  :it  the  top  ■■!  I : 
beaten  by  the  radial  arms.    Thi 
little  utility,  and  was 
machine,  in  which  anui 
an  indented  drum,  thi 
rubbing  oul  tin-  grain.    Tl 

lions.    At  :i  -till  latei  d 
. 

ind  drum  v.. 

mini  for  rul 
1. 1.:  i  n  .  .  36,  and  appear*  to  have  I 

tended  ni   I 

■  ■ 

straw.     At  Hrst,  tin-  in  ■  i  ntion  i 

tach  tli''  grain  from  I 

,,i  these  "i;i  i  added,  and  tin 

. 

grain  bj  :i  machine  turne  I  by  li"i 

at mpli  bed  t  it.    Bui  this  macl 

■ 

i  the  grain  from 
thai  time,  when  the  pm  I 
l.ii-t  three  times  whai  ii  i 

ni. Ic.l  one  man  to  'I  > 
cent,  more  «>t  n-innont 

■■ 
■      ■  | 


MS 


THRESHING  MACHINERY. 


it  is  M  -rent  a  gain  to  the  public  as  if  the  national  terri- 
tories were  inn, »  renth."     Notwithstanding  the 
.u-ative  excellence  of  these  early  Bnfash  machines, 
they  have  of  course  been  much  changed,  and  in  fact  nearly 


amorphosed,  and  the  steam  threshing-i 
at  the  annual  agricultural  show-  in  G 


machine?  exhib- 
reat  Britain  are 


metam 
ited  ... 
in  fact  triumphs  of  mechanical  engineering.  _ 

I„  this  country  threshing-machines  were  early  invented, 

.-  the  reason  that  most  of  the  farms  were  those  newly 

cleared  from  the  wilderness,  divided  into  small  fields  and 

, itating  hand-labor  in  all  the  different  depart- 

of  agriculture,  it  is  only  within  a  comparatively  re- 
cent period— say,  twenty-five  or  thirty  years— that  this  class 
of  ,„,  .hinery  has  been  brought  to  any  perfection.  Among 
those  earlier  invented,  the  plan  of  rotary  beaters  or  flails 
attached  to  a  revolving  shaft  was  the  subject  of  much  ex- 
periment. But  a  revolving  cylinder  provided  with  radial 
or  spikes,  and  working  with  a  concave  or  section  ot 
a  cylinder  provided  with  similar  but  inwardly-projecting 
.comprised  the  beating  mechanism  first  found  unitorm- 

K-  Su ssful,  an  1  which  continues  in  use  to  this  day.    The 

changes  and  improvements  have  related  for  the  most  part 
to  the  mode  of  giving  motion  to  this  cylinder,  and  to  ae- 
ries for  securing  safety  and  convenience  in  the  opera- 
tion of  the  machine.    Those  which  first  came  into  common 
and  satisfactory  use  had  the  cylinder  actuated  by  inter- 
mediate gearing  from   a  vertical  driving-shaft,   from   tho 
upper  end  of  which  extended  radial  arms.     To  tho  outer 
end  of  these  arms  was  attached  a  whippletree,  on  which 
draught  was  exerted  by  a  single  horse.     The  four  horses 
walked  in  a  circular  path,  and  thus  gave  rotatory  move- 
ment to  the  vertical  driving-shaft  and  rapid  rotation  to 
the  cylinder.     The  sheaves,  unbound,  were  fed  with  the 
heads' first  into  the  space  between  the  cylinder  and  its  eon- 
cave.  In  some  of  the  first  of  these  machines  shaking  screens 
were  so  applied  as  to  sift  the  grain  and  chaff  from  the  straw, 
the  latter  being  carried  and  deposited  by  itself,  while  the 
former  passed  to  the  hopper  of  a  fanning-mill,  which  cleaned 
or  separated  the  grain  from  the  chaff,  while  a  graduated 
system  of  sieves  separated  the  small  seeds,  pigeon-weed. 
devil's-gut,  etc     Many  attempts  were  made  to  supersede 
this  clumsy  mode  of  driving  the  cylinder  by  an   inclined 
endless  belt  constructed  with  transverse  wooden  lugs,  and 
driven  after  the  manner  of  a  trcadwheel  by  horses.     This 
plan  has  been  adopted  with  success  for  small  dog-power 
machines  for  churning.     Many  experiments  were  made  to 
apply  the  same  principle  in  various  forms  to  the  heavier 
work  of  driving  a  thresher.     The  writer  has  had  from  the 
lips  of  the  late  Charles  II.  Metcalf  an  account  of  the  first 
attempts  of  this  kind  made  at  a  foundry  in  the  village  of 
Fly  Creek,  X.  Y.    A  gentleman  of  that  place  had  succeeded 
in  making  a  horse-power  on  the  plan  just  mentioned,  which 
theoretically  appeared  to  be  perfect,  but  with  which  no 
ste  idiness  of  motion  could  be  given  to  the  cylinder.    When 
the  sheaves  were  not  passing  to  the  machine,  the  apparatus 
ran  too  fast  for  the  horses  ;  when  the  sheaves  were  applied, 
the  apparatus  choked.     This,  it  appears,  was  about  forty 
years  ago  :  the  apparatus  was  laid  aside:  and  shortly  after, 
'a  projector  from  the  State  of  Maine  came  to  the  same  foun- 
dry and  had  constructed  a  far  ruder  apparatus,  which  on 
trial  gave  a  perfectly  satisfactory  motion  to  the  cylinder. 
The  constructor  of  the  first-named  device  was  not  long  in 
discovering  that  this  was  due  to  a  balance-wheel  placed  on 
the  main  shaft  of  the  horse-power.     He  added  this  useful 
appliance  to  the  shaft  of  the  previous  machine,  and  from 
thi-  was  developed  the  Badger  railroad  horse-power,  which 
for  many  years  held  its  own  as  the  most  efficient  power  for 
driving  "threshing-machines.     It  is  diflicult  to  explain  the 
construction  of  this  apparatus  without  elaborate  diagrams. 
It  consisted,  in  brief,  of  a  framework  carrying  at  each  side 
two  endless  cast-iron  tracks  situate  in  vertical  planes.    The 
endless  bi  It  was  composed  of  two  systems  of  iron  links  ar- 
ranged around  the  two  tracks,  and  connected  by  the  trans- 
verse lags  or  w len  bars  which  composed  the  travelling 

floor  of  the  apparatus.  Each  link  carried  a  broad-faced 
wheel  resting  upon  the  upper  part  of  the  adjacent  endless 
track.  The  endless  belt  thus  constructed  and  arranged  was 
of  course  in  an  incline!  position,  the  weight  of  the  horse 
walking  thereon  as  upon  a  treadmill  giving  a  motion  to 
the  en  lless  belt,  the  wheels  of  which  travelled  upon  and 
around  the  endless  tracks,  from  which  operation  the  desig- 
nation "railroad"  was  derived.  A  large  broad-faced  wheel 
constituted  at  once  the  balance-wheel  to  give  steadiness  of 
m  ition  and  the  driving-wheel  from  which,  by  means  of  a 
belt,  power  was  transmitted  to  the  threshing-cylinder.  At 
a  Liter  date  the  construction  was  much  simplified,  and  what 
arc  now  termed  railroad  horse-powers  differ  materially  in 
truotion  from  the  first  representative'  of  the  class.  In 
the  use  Of  this  class  of  machinery  much  difficulty  was  at 
first  experi.  i> I  from  the  breaking  or  slipping  of  the  driv- 
ing-belt, which  by  relieving  the  horse-power  from  the  re- 


sistance of  the  thresher  was  liable  to  throw  tho  horses  back 
out  of  the  machine,  with  consequent  injury  and  loss.  This 
was  remedied  a  number  of  years  ago  by  an  ingenious  ap- 
plication of  a  lever  arranged  in  such  relation  with  the  belt 
that  the  breaking  of  the  belt  lets  fall  the  lever,  and  this  in 
its  turn  actuates  a  brake  that,  coming  in  contact  with  the 
driving-wheel,  stops  the  motion  of  the  endless  platform. 

The  ordinary  threshing-machine  in  use  in  the  Eastern 
States  comprises  a  railroad  horse-power,  commonly  for  two 
horses,  and  a  thresher  composed  essentially  of  the  toothed 
cylinder  acting  in  conjunction  with  the  toothed  concave.   An 
endless  shaker  formed  with  transverse  wires,  and  operated 
like  an  endless  belt,  conveys  the  straw  some  distance  in 
the  rear  of  the  thresher,  a  vibrating  motion  given  to  the 
belt  shaking  out  the  chaff  and  grain,  these  latter  being 
passed  to  a  fanning-mill  which  separates  the  chaff,  small 
seeds,  etc..  from  the  winnowed  grain.    These  machines  are 
commonly  owned  by  some  enterprising  farmer,  who,  aside 
from  the  threshing  of  his  own  farm,  journeys  from  farm  to 
farm  by  appointment,  and  threshes  either  for  a  stated  cash 
price  per  bushel  or  for  a  percentage  of  the  grain  itself, 
commonly  one-tenth.     The  large  farms  of  the  West  and 
the  immense  quantities  of  grain  produced  have  called  into 
existence  far  more   elaborate  apparatus,  in  which,  how- 
ever, the  principle  of  operation  is  substantially  unchanged. 
Tho  following  is  a  sketch,  made  some  time  since  by  tho 
writer,  of  a  thresher  in  use  during  the  past  few  years  in  tho 
Western  States,  and  which  may  be  taken  as  a  type  of  the 
improved  threshing-machine  in  use  in  the  Prairie  States. 
In  this  the  threshing-cylinder  "is  made  of  skeleton  form, 
having  cast-iron  heads',  and  the  central  annular  brace  of 
the  same  material ;  wrought-iron  bars  are  arranged  on  these 
parts,  and  form  the  circumferential  parts  of  the  cylinder, 
being  held  in  position  by  the  external  wrought-iron  rings. 
The  bars  carry  the  teeth",  the  shanks  of  which  pass  through 
holes  in  the  bars,  and  are  held  by  nuts  firmly  screwed  upon 
their  inner  ends  :  the  uniformity  in  shape  and  size  of  the 
teeth  arises  from  their  being  made  by  machinery  properly 
shaped  in  dies  under  a  drop-hammer.     The  concave  is  of 
cast  iron,  with  slots  in  it  which  allow  the  grain  to  pass 
through  to  separate  from  the  straw  at  the  earliest  possible 
stage  of  the  threshing  operation.     The  straw  as  it  leaves 
the  cylinder  is  flung  back  over  several  transverse  series  of 
inclined  rods,  which  permit  whatever  grain  may  yet  remain 
in  the  straw  to  drop  upon  a  laterally  vibrating  shaker,  ar- 
ranged below  at  a  slight  angle  to  the  horizontal,  and  serv- 
ing"to  conduct  the  grain  to  the  fan-mill,  the  rotating  fan 
of  the  latter  being  placed  under  the  centre  of  the  threshing- 
cylinder,  and  securing  far  greater  compactness  of  structure 
than  was  formerly  obtained." 

In  the  Pacific  States  the  peculiar  dryness  of  the  atmo- 
sphere greatly  facilitates  not  only  the  threshing,  but  the 
reaping,  of  grain  :  the  standing  grain,  instead  of  crinkling 
down  when  ripe,  as  is  the  case  in  the  Eastern  States,  stands 
straight  for  many  weeks  ;  and  this  without  the  shaking  out 
of  the  kernels  incident  to  ripe  grain  in  other  portions  of 
the  country.  It  is.  however,  dry  enough  to  thresh  imme- 
diately :  the  threshers  are  driven  by  portable  steam-engines, 
and  the  threshing  is  carried  on  in  the  open  field.  The  latest 
attempted  improvement  upon  the  ordinary  thresher  in  Cali- 
fornia lies  in  the  utilization  of  the  straw  for  fuel  in  the  por- 
table engines.  And  there  is  no  reason  why  the  immense 
piles  of  straw  which  ordinarily  are  wasted  should  not  be  made 
useful  to  this  end.  Straw-burning  furnaces  have  been  used 
in  Hungary  during  a  long  period,  and  for  many  years  tho 
straw  of  the  Southern  rice-fields  in  this  country  has  been 
utilized  in  the  same  manner.  The  most  advanced  step, 
however,  is  found  in  the  combined  reaper  and  thresher,  an 
example  of  which  was  examined  by  the  writer  in  San  Fran- 
cisco some  five  years  since.  This  was  calculated  for  thresh- 
in"-  and  sacking  grain  in  the  field.  My  memorandum  at 
the  time  describes  it  as  follows :  A  large  grain  frame  is  sup- 
ported on  two  heavy  driving-wheels,  and  has  two  lighter 
ones  in  front  arranged  as  guiding-wheels.  Projecting  from 
the  side  of  this  frame  is  a  platform  like  that  of  an  ordinary 
reaper,  but  about  12  feet  long.  This  runs  at  such  height 
that  the  reciprocating  sickle  at  the  front  will  cut  off  the 
heads  from  the  standing  grain  :  the  heads  fall  on  an  end- 
less apron  running  longitudinally  upon  the  platform,  and 
are  carried  by  this  to  a  hopper  that  conducts  them  to  a 
threshing-cylinder  having  a  fanning-mill  and  straw-sep- 
arator arranged  behind  it.  The  threshed  and  winnowed 
grain  is  thrown  out  from  the  fan-mill  through  a  spout  at  the 
side  directly  into  the  mouth  of  a  sack  suspended  under  the 
spout  An  attendant  riding  upon  tho  platform  ties  the 
-a  iks  when  full,  and  throws  them  off  upon  the  ground  to 
be  collected  at  leisure.  The  driving  parts  receive  their 
motion  from  the  larL'e  or  driving-wheel  by  means  of  suit- 
able bands  and  gearing.  This  apparatus  was  designed  to 
be  drawn  by  ten  horses,  the  management  of  which  would 
constitute  the  greatest  difficulty  in  the  operation  of  the 
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apparatus.  Something  similar  to  this  has  been  projected 
in  Australia,  when.-  the  peculiarities  of  the  climate  permit 
the  immediate  threshing  of  the  grain  as  soon  aa  out  li 
is  somewhat  doubtful  whether  so  complex  an  ap] 
meet  with  perfect  success  in  practice.  But  it  is  ii"t  im- 
possible that  an  apparatus  it  self  drawn  by  horses,  but  with 

the  sickle  and  threshing-ey Under  driven  by  a  stea in. 

closely  boxed  on  the  wheeled  frame,  might  harvesl  and 
thresh  the  grain  much  more  cheaply  than  by  present  meth- 
ods. The  plan  would  not  be  more  audacious  than  thai 
experimentally  carried  into  effeel  a  half-century  Binci  in 
Devonshire,  England,  of  connecting  a  threshing  and  win- 
nowing apparatus  with  a  run  of  mill-stones,  so  that  'In- 
grain was  stripped  from  the  straw,  separated  from  the  chaff, 
ground,  and  bolted  at  one  continuous  operation. 

James  A.  Whitney. 

Thrift,  the  Armeria  vulgaris,  a  European  seaside  and 
mountain  plant,  found  also  on  British  American  shores, 
and  often  grown  in  gardens  as  an  edging  for  flower-bot 
ders.  It  has  diuretic  powers.  A.  latifolia  is  a  fine  or- 
namental plant  from  Portugal.  They  are  of  the  order 
Plumbnginaccae. 

Thrips  [Or.  Opi^j.a  genus  of  insects  which  gives  name 
to  the  family  Thripidse,  an  interesting  group  of  degraded 
organisms,  generally  considered  to  be hemipterous,  although 
their  position  is  not  quite  established.  The  Thripidt 
destructive  to  grain,  flowers,  and  the  bark  of  growing 
plants.  T/in'ps  cerealiwn  is  one  of  the  most  destructive 
species.  It  is  a  very  minute  insect,  with  long  fringed 
wings,  but  it  appears  to  leap  rather  than  to  fly. 

Throat,  Diseases  of.  Although  the  specialty  of  the 
study  and  treatment  of  throat  diseases  is  designated  "  larj  n 
gology,"  it  includes  diseases  of  the  posterior  nan-,  the 
fauces,  pharynx,  and  larynx.  Exceptionally,  some  of  these 
diseases  may  be  suspected  or  even  diagnosticated  from 
symptoms  only,  as  laryngitis  from  hoarseness,  stridulus, 
and  aphonia;  chronic  tonsillitis  from  muffled  voice  and 
habitual  snoring;  elongated  uvula  and  papular  pharynx 
from  habitual  spasmodic  pharyngeal  cough.  But  physical 
exploration,  the  direct  examination  of  the  oral  cavity  and 
the  passages  to  the  posterior  nares  and  larynx,  is  essential 

Fig.  1. 


Fig.  2. 


both   to   diagnosis  and  to  correct  treatment.     Simple  ex- 
amination— the  depression  of  the  tongue  by  a  sp< I 

tongue  spatula — will  suffice  in  many  case-,  exhibiting  the 
tonsils,  soft  palate,  uvula,  posterior  wall  of  the  pharynx, 
and  the  top  of  the  epiglottis.  To  discover  the  rool  of  the 
tongue,  the  entire  epiglottis,  the  true  and  false  \  ooal  cords, 
the  chink  of  the  glottis,  and  even  the  upper  rings  of  tin- 
trachea  and  division  of  the  bronchia,  the  laryngOSOopio 
mirror  must  be  employed.  Laryngoscopy  may  be  pi  r 
formed  by  the  use  of  e'ither  bright  sunlight  or  a  coi 
tration  of  artificial  light.  Specialists  employ  lamps  with 
condensing   prisms,  and 

where  very  bright  light 
is  desired  theoxyhydro- 

gen  light  is  used ;  with 
such  methods  of  illumi- 
nation the  examination 
is  conducted  in  a  dark 
room.  A  good  light, 
Whether  lh"  sun's  rays 
or  artificial,  is  reflected, 

b\  a  run  m  \  <■  mirror  In -M 

by  the  physician  or  worn 
upon  a  head-band,  into  the  patioi 

patient's  tongue  being  drawn  foi  ■  ;    |,l> ;l 

small  oircularoroval  in    i    -  rhOTB 

are   everal  sixes  of  rairroi  .  varyingin   li  i 
quarter  to  one  inch  in  di   i  letor;  they  are  an  i 
oate  handles  al  an  an  flo,    o  that  when  passed  to  tn<   ■ 
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of  the  throat  they  oatefa  the  rays  thrown  in)  i  the  month 
by  the  concave  mirror,  and  reflect   I  .  illu- 

the  larynx.     Tin- parts  thus  rendered   lun 

arc   in  the  small    I  .  irror 

.  and  this  is  seen  bj  thi  i  brough  the 

perforated  centre  ol  the  concave  mirror,  lii 
light  return  on  t"  the  reflecting  nui 

which  they  Btai 

d  [nation  Is  •  mpliahed 

after  a  brief  period  of  practice     More  difficult  i-  thi 
ploration  of  the  upper  pharynx  an!  the  posterior  i 

drawn  foi 
and  in  i  back  and 

tui  nr  1  upward.     When  correctly  hi  la,  b  dietin  I 

trils,  and  of  tl 
rugated  of  the  naso  pharyngeal  spaces,  i-  trans- 

...... 

permit  i In;  presence  of  the  thi  r,  and  even  to  ex- 

their  own  throats  (auto-laryn  I     ■    . 

I  cords 
are    displayed 

All 

ing  part--  ..I  ih.-  throat 
1  with 
.   lined   by 
■ 
oreting  mucus.  Thi 
therefore  liable  to  1  • 
"^^»         se  i«  tion   of  muous,  or 
ih,  which    D 
acute,  subacute,  or  chronic;  I 

tions,  inducing  redness,  heat,  and  swelling;  to  active  inflam- 
mations, with  formation  of  submucous  a'  n  of 
the  epithelial  covering  of  the  c  mbrane,  or  ulcer- 
ation and  Bloughing  of  its  d&  .  Bnch  deetnto- 
tion  of  soft  tissue  may  induce  necrosis  of  the  underlying 
hard  structures,  the  nasal  and  laryngeal  cartilages.  In 
flammation   may   terminate  in  an   exudation,   developing 

organized  membranes,  as   th i  croup  and  diphtheria. 

Repeated  congestions  and  infl  gorge 

and  hypertrophy  the  structures  of  the  mucous  i 
and  glandular  bodii  3  embedded  in  it.     The  p  ipiNoa  of  the 
back  of  tho  throat  and  of  the  columns  of  the  I 
very  often  thus  enlargi  a\    Tl  i  Ids  I 

with  prominent  ovoid  papules  or   tubercles,  b  condition 
known  as  "clergyman's  sore  throat,"  and 
11  papular   pharyngitis."      Polypoid    growths 
size  develop  in  the  nares,  pharynx,  and  00  and  aronn  I  the 
vocal  cords. — products  of  papular  growth  and  of  granula- 
tion process. 

A  most  alarming  and  critical  i  is  acute  oedema 

of  the  glottis.     The  BOOretion  of  the  region  of  the  larynx 
being  suddenly  checked,  as  by  eol  I,  oi  the  Idea 

determination  of  bl I,  serum  transudes  from  the  over- 
loaded blood-vessels  into  the  loose  submucous  count 
tissue,  and  Creates  a  sudden  dropsy  and  tumefaction.     '1  he 
distended,  swollen  structures  overlap  the  opening  ol 
glottis  ami  ventricles  of  the  larynx,  prevent- 

ing inspiration,  and  threaten  immediate  death  by  suffoca- 
tion.   The  laryngoscopic  mil 
of  these  drop  leal  and  is  the  sure  guide  to  effl 

:■  nation  and  evacuation  of  their  contained  fluid.    Tho 
vocal  cords  maj  beaffi   ted  by  spasms,  producing  I 
aphonia,  and  labored  respiration,  in  whioh  case  the  mirror 
detects  the  unusual  approximation  and  in 
the  cords,  and  exolude  ■  the  presence  of  i  Inor- 

ganic disease.     One  ^>i  the  vocal  cords  maj  be  found  | 
,,i     ,i  md  relaxed,  while  the  other  remains  nor- 

mal.   Such  paralj  I  maj  be  due  to  vooaJ  infl 

Wth,  or    nuv  dept  ii  1    up 

,,[■  t In  in  the  cook,  or  again, 

with  paralj  !'  of  the  body.  d<  pen  I 

:i     softening,  embolism,  apoplexy,     i 
or  Inflammation  d 

ue  formed,  ■ 

I  harden ;  in  time  the  ohlnx  of  thi 

:  beted  and  narrow    term    I 

The  aperture  being  no  li  ■ 
ingress  or  egress  of  air,   gradual  suflbcati 
unit  - 

inoer. 
The  more  accurate  die  rn< 
telligenl  stud)  and 
bave  li  I 

tain  or  the  oond 

I 
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of  iron,  and  solution*  of  nitrate  of  silver— arc  employed  to 
contract  blood-vessels,  lessen  congestions  ana  relaxations  of 
surfaces.  Caustics  are  used  to  remove  papular  and  granu- 
lar developments,  and  induce  absorption  of  bypertrophied 

structure.  Local  applications  are  made  to  heal  ulcers. 
Inflammation  is  checked,  limited,  and  cured  by  warm  solu- 
tion- and  vapors  impregnated  with  salts  of  soda,  ammonia, 
and  potash,  or  in  other  cases  by  cold  gargles  or  spray. 
The  salines  tend  to  increase  and  liquefy  the  secretions  of 
the  throat;  resin  oil  and  astringent  agents  lessen  them; 
carbolic  acid,  chlorine,  etc.,  disinfect  them  when  septic. 
Anodynes  are  given  to  allay  pain,  either  by  the  stomach  or 
locally.  Electricity  is  applicable  directly  to  the  paralyzed 
I  ocal  oord.  The  knife  is  constantly  of  service  in  treating 
throat  diseases,  for  the  excision  of  the  tonsils  and  uvula, 
opening  abscesses,  the  incision  of  hard  papules,  preceding 
use  nf  caustics,  removal  of  polypi,  the  scarification  of  oede- 
ma of  the  glottis,  and  for  the  operations  of  tracheotomy 
and  larvngu-tracheotomy,  whenever,  by  congestion,  inflam- 
mation," ulceration,  stenosis,  tumors,  cancer,  sudden  oedema, 
croupous  or  diphtheritic  membrane,  or  whatsoever  obstruc- 
tion, the  larynx  is  closed  to  the  passage  of  air  and  death  is 
imminent  by  suffocation. 
E.  Darwin  Hudson,  Jr.  Revised  by  Willard  Parker. 
Throck'morton,  county  of  N.  W.  Texas,  drained  by 
Brazos  River  and  its  affluents;  surface  is  generally  broken 
and  hilly,  and  suited  to  grazing. 

Throcmorton  (Sir  Nicholas),  b.  in  England  about 
1513;  became  a  page  to  the  duke  of  Richmond;  was  after- 
ward a  member  of  the  households  of  Henry  VIII.  and  of 
the  queen-dowager ;  was  engaged  in  the  French  campaign 
ljll— 17;  was  appointed  under-treasurcr  of  the  mint  by 
Edward  VI.,  to  whom  he  was,  as  an  earnest  Protestant, 
much  attached  ;  was  present  at  the  death  of  Edward  1553  ; 
was  concerned  in  Wyatt's  rebellion  1554,  for  which  he 
was  imprisoned  in  the  Tower  and  tried  for  treason,  but 
acquitted;  resided  on  the  Continent  during  the  reign  of 
Mary  ;  appointed  by  Elizabeth  chief  butler  of  England,  and 
subsequently  chamberlain  of  the  exchequer;  ambassador 
to  France  1559-63;  afterward  sent  on  a  mission  to  Mary 
Queen  of  Scots,  and  entered  into  the  scheme  for  her  mar- 
riage to  the  duke  of  Norfolk,  for  which  he  was  disgraced 
and  committed  to  the  Tower  1569.     D.  Feb.  12,  1571. 

Throm'bus  [Gr.  Spd^Soi,  a  "  clot "].  in  pathology,  desig- 
nates the  fixed  venous  blood-clot.  Thrombus  often  accom- 
panies phlebitis.  It  is  conceded  that  dilatation  or  contrac- 
tion of  a  vessel,  or  great  weakness  of  the  heart's  action,  may 
favor  the  formation  of  thrombus,  but  whether  a  special  mias- 
matic influence  may  have  the  same  result  is  not  settled. 
Thrombi  are  liable  to  putrefactive  changes,  whence  follow 
metastatic  abscesses  and  a  long  train  of  deplorable  conse- 
quences. When  thrombus  exist-,  a  rich  diet,  tonics,  and 
pure  air  afford  the  only  prospect  of  recovery. 
Throop,  tp..  Cayuga  co.,  N.  Y.  P.  1302. 
Throop  (Exos  Thompson),  b.  at  Johnstown,  Montgom- 
ery eo„  N.  Y.,  Aug.  21,  1784;  studied  law;  was  admitted 
to  the  bar  in  1S06,  and  removed  to  Auburn,  N.  Y. :  was  ap- 
pointed clerk  of  Cayuga  co.  by  Gov.  Tompkins:  elected  to 
Congress  in  1814;  appointed  circuit  judge  of  the  7th  dis- 
trict of  New  York  by  Gov.  Yates:  in  1S2S  was  elected 
lieutenant-governor  of  New  York,  with  Martin  Van  Burcn 
as  governor,  and  became  acting  governor  on  the  latter's  re- 
tirement from  the  governorship  to  accept  a  place  in  Pres. 
Jackson's  cabinet ;  renominated  and  re-elected  in  1S30  at 
the  head  of  the  ticket;  declining  a  third  term,  removed  to 
.Michigan,  where  he  conducted  extensive  improvements  in 
that  sparsely-settled  Territory.  Returning  to  New  York, 
ho  ended  his  days  amid  the  scenes  of  his  early  life,  his 
death  occurring  Nov.  1,  1875,  at  Willow  Brook,  on  the 
shore  of  Owasco  Lake,  his  former  home. 

Throops'ville,  p. -v.,  Throop  tp.,  Cayuga  co.,  N.  Y. 
P.  126. 

Thrupp  (Francis  Joseph),  b.  in  England  in  1827;  edu- 
cated at  Winchester  School  and  at  Trinity  College.  Cam- 
bridge, where  he  obtained  a  fellowship ;  took  orders  in  the 
Church  of  England:  travelled  in  the  East;  became  vicar 
of  Barrington,  Cambridgeshire;  d.  there  Sept.  24,  1867. 
Author  of  Ancient  Jerusalem,  a  Xeir  Investigation  into  the 
History,  Topography,  and  Plan  of  the  City,  Em-irons,  and 
Temple  (1855),  An  Introduction  to  the  Study  and  Use  of  the 
Psalms  {2  vols.,  1S60),  The  Song  of  Songs,  a  New  Translation 
(1862),  and  other  works  ;  contributed  to  Dr.  William  Smith's 
■Dictionary  of' the  Bible,  and  prepared  part  of  the  commen- 
tary on  the  Pentateuch  in  the  Speaker's  Commentary. 

Thrush,  the  English  name  applied  to  various  species 
of  the  family  Turdidce,  and  especially  to  those  of  the  genus 
Tardus.  As  understood  by  American  authors,  this  genus 
embraces  the  species  of  which  the  bill  is  conical,  subulate, 
and  shorter  than  the  head,  the  tip  of  the  upper  mandible 


slightly  decurved,  the  rictus  provided  with  moderate  bris- 
tles the  wings  rather  long  and  pointed,  and  with  the  first 
primary  small,  the  tail  nearly  even,  and  the  tarsi  with  con- 
tinuous plates.  The  genus  thus  understood  has,  however, 
been  subdivided  into  five  sub-genera  (considered  by  some  as 
genera),  which  exhibit  differences  in  the  relations  of  the 
sexes,  the  size  and  shape  of  the  bill,  etc.  It  includes  some 
of  the  finest  songsters  and  most  familiar  birds  of  the  north- 
ern hemisphere.  Most  of  the  American  species  belong  to  the 
section  Hylociehla,  and  among  these  is  the  wood  thrush,  or 
T.  musteliuus.  famous  for  its  song.  To  the  section  Planesti- 
eus  belongs  our  familiar  robin  (  T.  migratorius).  Baird, 
Brewer,  and  Ridgway  admit  8  species  as  inhabitants  or  vis- 
itants of  North  America  and  the  U.  S.  Theo.  Gill. 

Thrush,  an  abscess  in  the  sensitive  frog  of  the  horse's 
foot.  Cleanliness  and  the  paring  away  of  loose  pieces  of 
the  frog  are  useful  toward  a  cure.  Carbolic-acid  lotions  or 
occasional  sprinkling  with  calomel  will  materially  hasten 
the  recovery.  This  disease  is  generally  the  result  of  neglect. 
Thucyd'ides,  generally  considered  the  greatest  his- 
torian the  Greek  people  ever  produced,  was  b.  at  Athens 
471  B.  c.  He  descended  from  a  princely  family  in  Thrace, 
and  was  connected  with  the  families  of  Miltiades,  Cimon, 
and  Pisistratus.  He  was  also  rich;  he  owned  those  gold- 
mines on  the  coast  of  Thrace,  opposite  the  island  of  Tha- 
sos.  which  later  were  worked  with  so  great  profit  by  Philip 
of  Macedon.  He  received  the  instruction  of  the  philosopher 
Anaxagoras  and  the  rhetorician  Antiphon.  In  the  eighth 
year  of  the  Peloponnesian  war  (424  B.  c.)  he  commanded 
an  Athenian  fleet  of  seven  ships  destined  to  defend  the 
Athenian  settlements  along  the  coast  of  Thrace,  especially 
the  city  of  Amphipolis.  The  Spartan  general,  Brasidas, 
attacked  this  city  at  a  moment  when  Thucydides  and  the 
fleet  happened  to  bo  absent,  and  offered  it  very  alluring 
terms  of  capitulation.  It  accepted  them,  and  capitulated 
before  Thucydides  could  reach  it.  and  as  a  punishment  for 
this  misfortune  or  neglect  he  was  driven  into  exile,  and 
lived  for  twenty  years  in  foreign  countries — in  Thrace, 
Peloponnesus,  and  Sicily.  In  403  he  returned  to  Athens, 
but  two  years  after  he  was  assassinated,  whether  in  Athens 
or  in  Thrace  is  uncertain.  His  great  work  on  the  Pelopon- 
nesian war  is  unfinished.  It  reaches  only  to  the  year 
411  n.  c. :  and  the  eighth  book,  which  differs  considerably 
from  the  preceding  books,  is  said  to  have  been  written  by 
his  daughter.  Although  he  is  only  thirteen  years  younger 
than  Herodotus,  the  difference  between  them  is  very  strik- 
ing. It  always  remains  the  honor  of  Herodotus  to  have 
invented  the  art  of  history,  but  from  him  to  Thucydides 
this  art  has  made  great  progress  both  in  style  and  method. 
Herodotus  tells  everything  interesting,  and  tells  it  simply 
because  he  finds  it  interesting,  but  this  prolixity  sometimes 
becomes  diffuse  and  garrulous.  Thucydides  tells  only  that 
which  has  a  direct  bearing  on  his  subject,  and  tells  it  solely 
on  account  of  this  relation.  This  iron  consistency  makes 
him  sometimes  obscure,  but  his  style  belongs,  nevertheless, 
to  a  much  more  advanced  civilization  ;  it  has  reduced  the 
volume  of  the  expression  one-half.  Herodotus  arranges 
his  materials  so  as  to  make  them  all  enter  into  a  general 
view.  With  Thucydides  there  is  very  little  arrangement. 
He  takes  the  phenomena  as  they  show  themselves,  and  his 
labor  consists  in  finding  out  the  motive  of  the  acting  per- 
son and  the  cause  of  the  visible  effect ;  but  this  method  be- 
longs to  a  higher  stand-point  of  historical  art,  as  it  is  a 
deeper  world  it  describes.  His  work  has  been  edited  by 
Poppo  (Leipsic,  1821  seq.,  11  vols.),  Bekker  (1832),  Bb'hme 
(18561,  Kriiger  (1846).  and  translated  into  English  by  Rev. 
S.  T.  Bloomfield  (3  vols..  1829),  Rev.  Thomas  Dale  (1856), 
and  Richard  Crawley  (1S74).  Clemens  Petersen. 

Thugs  [from  the  Hindoo  thugna,  to  "deceive"],  a  re- 
ligious association,  worshippers  of  the  goddess  Kali,  who 
in" bands  of  from  30  to  300  roamed  all  over  India,  and  had 
established  connections  everywhere.  They  decoyed  per- 
son* into  their  company,  allured  them  to  distant  places, 
murdered  and  plundered  them.  But  their  motive  was  not 
so  much  lust  nf  plunder  as  certain  religious  ideas,  and  of 
the  spoil  one-third  was  given  to  the  goddess.  Between  1829 
and  1837  the  British  Indian  government  succeeded  in  break- 
ing up  these  bands  entirely.  (See  Bamaseeana,  or  a  Vo- 
cabulary of'  the  Peculiar  Language  used  by  the  Thugs  (1836), 
by  Capt.  Sleeman.  and  The  Confessions  of  a  Thug,  by 
Meadows  Taylor  (London,  1858).) 

Thu'le,  the  name  which  Pytheas  (at  the  time  of  Alex- 
ander the  Great)  gave  to  a  land  which  he  discovered  after 
sailing  six  days  in  a  northerly  direction  from  the  Orkney 
Islands.  Later,  the  Romans  used  the  name  as  a  general 
signification  for  the  northernmost  parts  of  the  habitable 
earth—  ultima  Thnlc.  What  island  Pytheas  meant  by  his 
Thule  is  unknown. 

Thumb'screw,  or  Thumb'kin,  an  instrument  of 
judicial  torture  formerly  used  in  various  parts  of  Europe, 
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but  particularly  in  Scotland.  The  thumb  was  compri  ed 
by  means  of  a  screw.  Its  last  official  use  was  in  the  trial 
and  on  the  person  of  Principal  Carstairs  in  1682,  after 
the  Rye-house  Plot. 

Thun'berg  (Carl  Petek),  b.  at  JBnkoping,  Swi  di  a, 
Nov.  11,  174:1:  studied  at  Upsal  under  Linnseu 
at  the  Cape  of  Good  Hope  1771-7.';.  and  in  Japan  1 773-78  : 
returned  in  1779  to  Sweden;  succeeded  Linnaeus  in   17M 
as  professor  of  botany  at  the  University  of  Upsal ;  d.  there 
Aug.  8,  1828.     His  principal  works   are — Flora  Jap 
(1784),  Prodromus  Plantarum  Capensium  [1794    1800),  Too- 
tles Plantarum  Japonicarum  (1794—1805),   Flora    '  oj 
(1807—13),  and  Rosa  uti  JSuropa,  Africa  och  Asia  I  1  vols., 
1788-91). 

Thunder.     Sec  Lightning,  by  J.  Henry. 

Thiin,  Lake  of,  in  the  canton  of  Berne,  Switzer- 
land, at  an  elevation  of  1775  feet  abovo  the  level  of  the 
sea,  is  10  miles  long  and  2  miles  broad.  On  its  eastern 
shore  stands  Interlaken,  and  on  its  north-western — or, 
properly  speaking,  on  the  Aar,  about  1  mile  from  its  exit 
from  the  lake — the  town  of  Than.  Hath  these  towns  are 
every  season  visited  by  a  great  number  of  tourists  journey- 
ing to  the  Bernese  Obcrland.     Steamers  ply  on  the  lake. 

Thur'ber  (Geoiige),  M.  D.,  b.  in  Providence,  R.  I.,  in 
1821 ;  became  professor  of  mathematics,  medicine,  and  bot- 
any in  the  New  York  College  of  Pharmacy,  and  is  co-edi- 
tor of  tho  American  Agriculturist.  He  has  edited  American 
Weeds  and  Useful  Plants,  being  a  second  and  illustrated  edi- 
tion of  Darlington's  Agricultural  Botany,  and  has  contrib- 
uted largely  upon  botanical  subjects  to  the  American  Oyclo- 
psedia. 

Thur'gau,  canton  of  Switzerland,  bordering  N.  on  tho 
Rhine  anil  the  Lake  of  Constance,  comprises  an  area  of  38  I 
sq.  m.,  with  9:'., 301)  inhabitants,  of  whom  09,231  aro  Prot- 
estants and  23,454  Roman  Catholics.  Tho  surface  is  undu- 
lating, but  not  mountainous,  except  in  the  southernmost 
districts.  The  soil  is  very  fertile,  and  agriculture  is  the 
main  branch  of  industry  pursued  ;  several  cotton  and  linen 
spinning  and  weaving  factories  are  in  operation.  Cap. 
Fraucnfeld. 

Thu'rible  [Lat.  thuribulum,  from  thus,  "incense"],  or 
Cen'ser,  in  the  Roman  Catholic  Church  service,  a 
of  silver  suspended  by  four  short  chains.     It  is  charged 
with  burning  charcoal,  upon  which  incense  is  placed.     The 
thurible  is  borne  by  an  acolyte  called  the  thurifer. 

Thii'ringerwald  ["the  forest  of  Thuringia"],  a 
mountain-range  in  Central  Germany,  extends  along  the 
right  bank  of  the  Werra,  from  the  influx  of  the  Boreel,  for 
about  60  miles,  and  joins  the  Frankenwald  in  Northern 
Bavaria.  Its  highest  point  is  Sehneekopf,  3100  feet  high. 
It  is  covered  with  pine  forests,  and  consists  mostly  of  gran- 
ite, porphyry,  and  slate,  interspersed  with  rich  veins  of  iron 
ore.  The  country  it  ocoupiea  was  formerly  called  Thuringia, 
but  is  now  parcelled  into  many  petty  states. 

Thurin'gia  [Gcr.  Thuringen],  the  general  name  for 
that  region  of  Central  Germany  which  lies  between  the 
Hartz  and  the  Thuringian  Forest,  the  Saaleand  the  H  erra, 
and  which  comprises  parts  of  the  Prussian  province  of  Sax 
ony  and  the  Saxon  duchies.  The  name  originated  from  the 
Thuringii,  who  settled  here,  but  since  the  fifteenth  century 
it  has  had  no  definite  political  signification. 

Thurles',  town  of  Ireland,  county  of  Tipperary,  Mon- 
ster, on  tho  Suir,  contains  several  tine  buildings  and  oat 
on  an  active  general  trade.     P.  5332. 

Thur'loe  (John),  b.  in  Essex,  England,  in  L616;  -tod 
ied  law  :  was  called  to  the  bar  at  Lincoln's  Inn  1017:  en- 
joyed the  favor  <d'  Oliver  St.  John,  through  whom  lie  o 

t;ii I  the  post   of  secretary  to  tic  council  ,d'  -tate    10. •:' : 

h;is  secretary  of  state  1653-60;  sat  in  Parliament;  was 
chief  postmaster,  privy  councillor,  governor  of  the  Ch 
house,  chancellor  of  Glasgow  University,  aid  suffered  n 
short  imprisonment  at  the  Restoration.  I>.  in  London  Fi  b. 
21,1(108.  His  collection  of  Sim,  /'.v  <  tlited  bj  Dr. 
Birch  (7  vols..  1743). 

Thur'low  (Edward),  Barod  TmmLOW,  b.  al  tshfield, 

near  Stowmarket,  Suffolk  (t 'ding  to  others  at  Little 

Braoon-Ash,    Norfolk),  England,  aboul   1732, 
Rev.  Thomas  Thurlow,  being  reotoi  ol  tl 

the  classics  at  a  sol I   in  Canterbu  1C s  Col 

lege,  Cambridge,  Oot,,  171--:  left  the  univer  ity  withoul  ■ 
degree  on  account  of  some  breach  ol  dl  oipline  1761  j  be 
came  fellow-pupil,  in  a  soueitor'l  office,  with  the  pool 
per;  also  studied  Ian  al  the  Inner  Temple,  where  hi 
called   to   the   bar    Nov.,    1754  '■ 

quainted  with  one  of  the  Bcotoh  solicitors  employed  in  the 
great  Douglas  ease  ;  wasin 

oounsel,  gaining  gn  il  i lor  mdtbo| 

ago  of  the  bon  >■  ono  of  kI'"m'  ""■"ll"  ' 


'lu  li.  lined  for   hiln    the   rank   of 

king's  counsel    1701:  was  elected  to  Parliamenl  for  lam- 
worth  170s  :    was   a   zealous   supporter  of  Lord    N 
eanie   solicit  Mar..    1770.   attorney  gem 

1771.  and  lord  chancellor  and  Baron  Thurlow  .lone  3,  177s, 
in  reward  for  his  powerful  advocacy  of  the  American  war: 
retain'  hip  by  ex|  and  of  the 

king  through   thi  ig  administrations   ol    Lords 

Rooki  polioy  he  rigorously 

and  .-1 e-siuiiy  opposed  in  the  Bouse  of  Lord 

eluded  from  tl alition  ministry  on  its  formati 

17N".  bul  retun  anger 

Pitt  Deo.  23,   II  1  the  great   seal  eighl   - 

upon  the  personal  favoi  of  the 
while  frequently  venturing  1  the 

ministry ;  was  dismissed  from  office  00  the  deman  I  of  Pitt 
June  15,  1702.  after  whii  h 

at.  lint  lived  in  comparative  obsourity.     Be  op- 
posed the  abolition  lave-trade,  and   irai    >  warm 
parti  an  of  Warren   Bastings.     D.  al   Brighton  Sept   12, 
1806.     Be  whs  possessed  of  an  overbearing  d 
which  did  duty  for  s  in   Parliament, 

gre  it  [temporary  reputation  which  later  .- 

orations  have  not  confirmed.  Neither  his  forensic  nor  ju- 
dicial record  exhibits  any  traces  ,,f  B  master  min  I.  Be 
had  no   children,  hut  b) 

1702,  his  title  was  made  heritable  by  his  nephews,  01 
whom,  Edward  llovKt.r 'I'm  i-i  oh  .  ■     b.  1781; 

■  1.  L829),  was  a  poet  of  some  distinction. 

PORTER  C.  Bl  l~s. 

Tlmr'man,  p. -v.  and  tp.,  Warren  Co..  N.  V..  on  Adi- 
rondack R.  R.,  the  starting  point  for  tourists  in  the  Adiron- 
dacl    .     P.  1084. 

Tliurman  (Allen  G.),  b.  al   Lynohburg,  Va.,  N 
1813;  removed  to  Ohio  in  1819  I  an  academic  1 

cation;    studied  law.  and  was   admitti    I 

was  Representative  from  < dim  in  the  29th  I 
judge  of  the  supreni irl  ol  Ohio  in   1851,  and  chief- 
justice  from  l854tol856;  Den r.itic  candidate 

crnor  of  Ohio  in  lsi;7 :  electi  1  3.  Senate, in  place 
of  Benjamin  P.Wade,  Mm.  1.  L869,and  re-elected  in  1874. 
His  term  of  service  will  expire  Mar.  3,  1881  :  was  prom- 
inent among  tic  candidates  for  'he  Dei iratic  1 lin 

for  President  at  St.  Louis  in  1876. 

Tlmrs'day  [■■  Tho.'- d  n  ••'  Qer.  D  fifth 

day  of  the  week.    The  inline  seen 
among  the  later  Roman  pagans,  who  adopted  the  week  of 

BVl  m    days,  and    named   the   fifth   day  Jovie  ill'-.  ■'.' 
Day"  1  Vr.  Jeudi). 

Thurs'ton,  soutb-wi   ti   0  Washington  Ter- 

ritory, lying  E.  of  the  Coasl  Range,  drained  bj  D 
River  and  traversi  1  bj  N  11  thi  0  Pacific  B.  I: 
mountainous.   1ml    with  several   fertile    \ 

wheat,    oat-,    potatoes,  WOOl,    and    lulllbcr.      Cap.    Olyi 

also  the  capital  of  the  Ten  I  f2sq.  m.    P.  i 

Thurston,  tp..  Steuben  00.,  V  V.     P. 
Thurston  (Robert  Bekbt),  son   •  ■! 
Thurston,  b.  in    Providence,   I:.   I..   Oct,  25,   1839; 
trained  in  the  workshop  ol  Id-  father,  and  gi 
Bra  ,n  University  in  1859.     Be  was 

nn  of  which  hi-  father  was  senior  partner  until  1861, 
be  entered  th 
during  the  ,ii  il  war  on  1  arioi 

battle  -I   Port  Royal  an  I  at! '  ' 

the  North  and  South  Atlantic  squadrons  until 
,1,,.  ,i  ,-,  o|   I-,;;,,  when  be  was  di  I 

,,.|  experimental  philosophy 
\ .,,  ,1  \    ,  leinv  at  Annapolis,  where  he 
surer  in  ohemistry  and  physio*.    In  1-7"  he  visited  Europe 
for  tho  purpose  of  studying  the  British  iron  n 
ing  districts,  and  in  1-71    t 
ohanioal  -  at  the  Btevens   instil 

ear  he  ,  onduoted,  in  behall  ol 

the  lir-t  lime  all  1 
,,  ,1,  1,  mi  1  bj  oondonslng  all  thi 
nlitj  ot  ,M,tcr  entrained  bj   II 
noti  I.     li-  i-i-;  be  « 
tifle  commission  1 
served  upon  Ho-  International  Jury,  edited 

md  published  In-  own 
and  Man 

0 do.  ted  ■'  thi   -' 
.,,  the  effloienej  ol  . 
tl 

ion.      In  I'       bi     wsu 
.,f  the  0.  8. 1 
oxplosions,  and   ol  thi 

..     II 

.,     ,  107, 
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and  has  written  numerous  papers  on  technical  subjects, 
which  havo  appeared  in  scientific  journals  in  Europe  and 
Amerioa,  ami  prepared  articles  upon  similar  topics  for  this 
Cvci.nivi-.inA.  Some  of  his  more  important  papers  are  the 
following:  On  Losses  of  Propelling  1',,,,-crin  the  Paddle- 
Wheel  (1S68),  Steam- Engines  of  the  French  Navy  (1868), 
}[.  II.  M.  Iron-clad  Monarch  (1870).  Iron  Manufactures  in 
Britain  (1870),  Experimental  Steam-Boiler  Explo- 

„' i  1-71  I,  Report  "»  Test-Trial* of  Steam-Boileri (1872), 

Traction-Engines  and  Road  Locomotives  (1871),  Reporton 
the  Stevens  Iron-clad  Battery  (1874),  Efficiency  of  Furnaces 
burning  Wet  Fuel  (1S74),  The  Mechanical  Engineer,  his 
Preparation  and  hie  Work  (1875),  anil  a  number  of  papers 
embodying  accounts  of  original  investigations  of  the 
strength  and  other  properties  of  materials  of  construction. 
Among  his  numerous  inventions  are — the  magnesiuin- 
ribbon  lamp,  a  magnesium-burning  signal  apparatus,  an 
autographic  recording  testing-machine,  a  new  form  of 
steam-engine  governor,  and  an  apparatus  for  determining 
the  value  of  lubricants. 

Thurston  (Robert  Lawton),  b.  at  Portsmouth,  R.  I., 
Dec.  13,  1800;  was  engaged  as  early  as  1821  in  building 
steamers  and  machinery;  founded  the  Providence  Steam-En- 
gine  Co.  and  the  firms  of  R.  L.  Thurston  &  Co.,  Thurston, 
Greene  &  Co.,  and  Thurston,  Gardner  &  Co.,  which  were 
tin-  first  to  build  and  introduce  the  "drop  cut-off"  expan- 
sive steam-engine,  invented  by  F.  E.  Sickles  and  N.  T. 
Greene.     D.  at  Providence,  R.  I.,  in  1873. 

Thy'ine  Wood  [£v\w  toiivov,  the  "wood  of  the  Thuja. 
or  yew"  improperly  so  called],  a  kind  of  wood  mentioned 
in  the  Bible,  is  probably  the  arar  or  sandarach  wood,  the 
wood  of  Oallitris  quadrivalvie,  a  largo  tree  of  Barbary. 
This  tree  affords  the  resin  called  gum-sandarach,  and  its 
timber  is  considered  imperishable  by  the  Turks,  who  floor 
their  mosques  with  its  planks. 
Thylacine.     See  Thylactnid.e. 

Thylacin'idoo  [from  Thylacinus — ajAairos,  "  pouch  " — 
the  name  of  one  of  the  genera],  or  Dasyuridoc  [from 
Dasyurus — Sainis,  "hairy,"  and  oioi,  "tail" — the  name  of 
another  genus],  a  family  of  mammals  of  the  order  Marsupi- 
alia  and  sub-order  Dasyuroxnorphia,  including  the  chief 
carnivorous  mammals  of  Australasia.  The  form  is  diver- 
siform in  the  several  genera,  the  larger  species  much  re- 
sembling a  dog  externally,  others  an  opossum,  and  the 
small  species  simulating  mice  in  appearance,  although  an- 
atomically they  differ  but  little  from  each  other;  the  snout 
is  dog-like  or  acutely  pointed  ;  the  ears  moderate  or  large; 
the  tail  is  generally  more  or  less  long,  and  the  feet  have 
separate  toes,  four  or  five  in  number.  The  teeth  are  well 
developed,  and  simulate  those  of  the  placental  carnivores 
(dogs,  etc.),  and  are  in  considerable  number — viz.  M.  £, 
P.  M.  f  or  f,  C.  \,  I.  $  =  42-46 ;  there  is  no  such  distinc- 
tion between  molars  and  premolars  as  in  placental  car- 
nivores, only  the  last  premolars  (P.  M.  3d)  having  decidu- 
ous predecessors;  the  molars  have  cusps  connected  more 
or  less  by  sectorial  ridges;  the  premolars  are  compressed, 
conical ;  the  canines  generally  well  developed  and  typical 
in  form,  and  the  incisors  cylindroid  and  curved,  and  mode- 
rate or  rather  large.  The  skull  superficially  has  much  re- 
semblance to  that  of  a  dog,  but  is  of  courso  radically  differ- 
ent, and  exhibits  the  typical  marsupial  modifications  of  the 
mammalian  skeleton,  and  the  small  size  of  the  cerebral 
cavity  is  indicated  externally  by  the  absence  of  inflation  ; 
the  palate  has  a  pair  of  large  longitudinal  vacuities  between 
the  true  molar  teeth  of  the  respective  sides.  The  stomach 
is  simple,  and  there  is  no  intestinal  cajeum.  The  family 
i>  peculiar  to  the  Australasian  region,  and  its  representa- 
tives there  take  the  place  in  the  economy  of  nature  held 
by  the  placental  carnivores  and  insectivorcs  in  other  parts 
of  the  world.  The  species  are  quite  numerous.  They  are 
primarily  divisible  into  three  groups,  which  may  be  pro- 
visionally considered  as  sub-families.  These  are  (1)  Thy- 
lucininac,  represented  by  one  genus  (Thylacinus)  and  two 
species  in  Van  Diemen's  Land  ;  (2)  Dasyurinse,  represented 
by  two  genera,  Daeyurue  and  Diabolus  (or  Sarcophllus) ; 
and  (3)  Phascogalime,  including  the  small  insectivorous 
animals,  represented,  according  to  Krefft,  by  five  genera 
and  fourtoen  species — viz.  P'hascogale,  with  2  species; 
Anteehinus,  with  6;  Podabrus,  with  4;  Antechinomye,  with 
1  :  and  Chmtocercus,  with  1.  The  most  notable  of  all  these 
are  the  Thylacini  (  T.  cynoeephalue  and  T.  breviceps),  which 
are  called  "  tigers  "  by  the  colonists  of  Tasmania,  and  the 
Diabolus  ursinus,  which  rejoices,  among  the  same  people, 
in  the  significant  name  "devil:"  the  Thylacini  are  about 
the  size  of  a  large  dog  or  a  wolf,  and  are  very  powerful 
and  savage  animals;  the  Diabolus  is  little  larger  than  a 
terrier  dog,  but  much  stoutor  about  tho  head  and  shoulders, 
and  has  enormous  strength  in  its  jaws.  The  several  large 
animals  of  the  family  are  very  destructive  to  the  sheep  of 
the  Tasmanian  colonists.  Theodore  Gill. 


Thyme  [Gr.  W^os],  the  name  of  certain  non-American 
labiate  half-shrubby  plants  of  the  genus  Thymus.  Two 
kinds  are  cultivated  in  gardens,  the  common,  T.  vulgaris, 
and  the  lemon-scented,  a  variety  of  T.  scrpyllum  or  wild 
thyme.  Both  plants  afford  good  bee-pasture.  The  leaves 
are  used  for  flavoring  soups  and  forcemeats ;  the  volatile 
oil  is  sold  for  oil  of  origanum,  which  it  closely  resembles. 

Thyme,  Oil  of,  a  volatile  oil  obtained  by  the  distilla- 
tion of  the  herb  Thymus  vulgaris  with  water.  It  usually 
has  a  brownish-red  color  and  a  thickish  consistency,  al- 
though when  freshly  prepared  it  is  nearly  colorless  and 
is  mobile.  It  possesses  a  pleasant  pungent  odor  and  an 
aromatic  taste,  has  a  sp.  gr.  of  about  0.9,  and  is  but  slightly 
soluble  in  water,  although  it  dissolves  in  alcohol  and  in 
ether.  Oil  of  thyme  contains  two  hydrocarbons,  a  terpene 
(CioHie)  and  cymene  (CioHii).  and  an  oxygenated  camphor, 
Thymol  (which  see).  These  compounds  are  separated  by 
submitting  the  oil  to  fractional  distillation.  When  oil  of 
thymo  is  distilled  with  a  mixture  of  8  parts  of  chloride  of 
lime  and  24  parts  of  water,  chloroform  is  formed. 

J.   P.  BATTERSrtALL. 

Thym'ol  (  Thymylic  Hydrate,  Thymylie  Alcohol,  Thy- 
myllc  Acid),  (CioHijO),  is  a  homologue  of  phenol  and  an 
isomerc  of  eymvlic  alcohol.  It  is  obtained  from  tho  Oil 
of  Thyme  (see  above),  of  which  it  is  the  oxygenated  cam- 
phor or  stearoptene,  by  distillation.  Thymol  forms_  crys- 
talline rhomboidal  plates,  which  have  a  weak  odor  "and  a 
peppery  taste.  It  fuses  at  about  111°  F.  to  a  colorless 
liquid,  which  has  a  boiling-point  of  446°  F.,  and  dissolves 
with  difficulty  in  water,  but  easily  in  alcohol  and  in  ether. 
By  the  action  of  chlorine,  bromine,  and  nitric  acid  upon 
thymol,  series  of  derivatives  are  formed. 

J.  P.  Battershall. 
Thy'inus  [Gr.  flu/xos,  "soul"]  Gland,  a  ductless  gland, 
with  no  known  function,  located  in  the  neck  below  the  thy- 
roid gland,  and  in  the  chest  beneath  the  sternum,  in  the 
mediastinal  space,  as  low  as  the  fourth  costal  cartilage.  It 
develops  at  the  third  month  of  foetal  life,  weighs  half  an 
ounce  at  birth,  grows  until  the  second  year,  attaining  a 
length  of  two  inches.  Thereafter  it  atrophies,  and  at  the 
fourteenth  or  sixteenth  year  is  obliterated,  or  its  site 
marked  only  by  a  few  fibres  and  a  small  deposition  of  fat. 
It  has  abundant  blood-vessels,  nerves,  and  lymphatics,  but 
endless  research  has  failed  to  disclose  its  use  in  either  tho 
foetal  state  or  during  childhood. 
E.  Darwin  Hudson,  Jr.  Revised  by  Willard  Parker. 
Thy'roid  Gland,  a  glandular  structure  consisting  of 
two  lateral  lobes,  with  a  connecting  band  or  isthmus,  situ- 
ated on  the  anterior  surface  of  the  neck  (hence  its  name, 
from  Gr.  6vpt6s,  a  "  shield,"  and  e'Sos,  "like")  and  attached 
to  the  sides  of  the  larynx.  The  gland  moves  with  the 
larynx  in  respiration  and  deglutition.  The  isthmus  bridges 
across  from  the  lower  or  basic  portion  of  tho  lobules,  and 
covers  in  its  transit  the  front  of  the  second  and  third 
tracheal  rings.  By  this  relation  and  its  great  vascularity 
it  has  an  important  surgical  relation  to  the  operation  of 
tracheotomy.  The  gland  is  ductless,  and  its  function  is  as 
yet  unknown.  It  has  an  external  fibrous  coat,  which  gives 
off  numerous  internal  partitions  and  bands,  so  that  tho 
gland  consists  of  communicating  cavities  like  a  sponge. 
This  sponge  is  the  seat  of  the  peculiar  disease  termed 
Goitre  (which  see). 
E.  Darwin  Hudson,  Jr.  Revised  by  Willard  Parker. 
Thysanu'ra  [from  dvuavo<;,  "  fringe,"  and  ovpa,  "  tail  "], 
a  group  of  insects  by  somo  considered  as  a  peculiar  order  or 
orders  of  the  class,  and  by  others  as  a  sub-order  of  either 
the  order  Orthoptera  or  the  order  Neuroptera.  They  are 
wingless  insects,  with  a  hairy  or  scaly  body,  with  the  parts 
of  the  mouth  variously  and  peculiarly  developed,  and  gen- 
erally more  or  less  rudimentary,  and  which  do  not  undergo 
a  regular  metamorphosis.  The  group  embraces  small  in- 
sects, some  of  which  are  remarkable  for  the  sculpture  of 
the  scales,  which  are  common  objects  of  microscopical  ex- 
amination. The  formerly  commonly-admitted  families 
were  Lepismidre  and  Podurida?,  and  to  it  was  also  later 
added  a  family,  Campodeidffi  or  Campodea?.  Recently, 
however,  Sir  John  Lubbock  has  completely  remodelled  the. 
group,  and  divides  it  into  two  orders — viz.  (I.)  Thysanura 
(restricted),  with  three  families.  Lepismida;,  Campodeida?, 
and  Japygidse;  and  (II.)  Collembola  (nearly  coequal  with 
the  old  family  Poduridie),  with  the  families  Anuridie,  Li- 
puridse,  Podurida'.  Degceriida\  Smynthurida?,  and  Papiri- 
idse.  (Consult  Lubbock's  Monograph  of  the  Collembola  and 
Thysanura,  London,  1873.     See  also  Podura.) 

TnEonoRE  Gill. 
Ti,  a  liliaceous  tree-like  plant,  Cordyline  Ti,  found  in 
the  Pacific  Islands  and  in  parts  of  Asia.  Its  leaves  afford 
roofing  for  houses,  food  for  cattle,  and  fibre  for  cloth.  Tho 
sap  yields  sugar  and  a  stimulating  drink,  while  the  roots, 
when  baked,  afford  a  valuable  supply  of  food. 


TIAHUAN  C  CO— TIBER. 


Tiahuanu'co,  a  group  of  interesting  ruins  in  Bolivia, 
12  miles  from  the  shore  of  Luke  Titicaca,  on  an  eminence 
which  may  have  once  been  an  island  in  that  lake.  The 
elevation  is  12,930  feet,  and  the  surrounding  country 

desolate  and   sterile  plain.     The   ruins   at   this   point  are 

confessedly  milch  older  t  han  tin 'age  of  the  IncaS,  DUt  there 

seems  to  be  no  possible  clue  to  their  date.  A  marked 
raeter  of  the  ruins  is  the  use  of  enormous  and  finely-wrought 
stone  blocks,  in  some  instances  clamped  together  with 
bronze.  Mr.  Squier  believes  that  Tiahuanuco  was  never  a 
city,  but  a  shrino  or  sacred  place  of  some  pie-historic  race 
of  men.     The  whole  area  is,  however,  very  considerable. 

Tia'ra  [Gr.  rtdpa,  a  Persian  head-dress],  the  papal 
crown,  a  cap  of  cloth  of  gold  having  three  golden  circle!  . 
two  silken  embroidered  pendants,  and  at  the  top  a  golden 
cross.  It  was  at  first  a  plain  round  cap  (worn  first  by 
Damasus  II.);  the  first  crown  or  fillet  was  added  by  Nich 
olas  I.  (or  by  Benedict  VIII.);  the  seem,,!  by  Boniface 
VIII.  (or,  according  to  others,  by  Benedict  XII.),  the 
third  by  Urban  V.  or  by  John  XXIII.  Others  date  the 
wearing  of  the  tiara  from  Constantine's  or  Clovis'fl  time, 
and  say  that  Pope  Hormisdas  added  the  first  circlet. 

Ti'ber  [Lat.  ZVoerw],  the  most  celebrated  of  Italian 
rivers,  rises  at  the  foot  of  Mount  Aquilone,  a  spur  pro 
ing  from  the  S.  W.  flank  of  the  Apennines,  in  X.  lat.  13° 
•I.V,  YV.  Ion.  12°,  at  the  height  of  1000  feet  above  the  sea, 
drains  a  basin  of  about  6500  sq.  in.,  and  after  a  course  of 
220  miles,  generally  in  a  S.  direction,  though  with  many 
sinuosities,  empties  into  the  Mediterranean  near  Ostia,  27 
miles  below  Home,  in  N.  lat.  41°  4j'.  The  mean  delivery 
of  the  Tiber  is  about  -100  cubic  yards  per  second;  its 
smallest  observed  delivery  is  215  cubic  yards.  It  is  navi- 
gable from  the  sea  to  Homo  for  vessels  of  1  10  tons  and 
with  some  difficulty  fiO  or  70  miles  farther  for  vessels  of 
00  tons.  The  Romans  kept  the  channel  of  the  Tiber  above 
Homo,  up  to  the  outlet  of  the  Nera,  about  LOO  miles  from 
the  sea,  as  well  as  those  of  the  lower  course  of  the  Nera, 
the  t.'hiana,  and  the  Anio,  always  in  a  boatable  c  mdition, 
and  employed  them  very  largely  for  transportation;  but 
at  present  those  channels  are  little  used  for  any  form  of 
navigation,  except,  on  a  small  scale,  for  flotation  of  fire- 
wood and  lumber.  Up  to  Rome  the  bed  of  the  Tiber  may 
be  considered  an  estuary,  for  at  various  points  below  Ponto 
Sisto  the  bottom  of  the  river  is  from  30  to  20  feet  hrlow  tho 
level  of  the  sea.  The  sedimentary  deposits  of  the  river 
have  both  raised  its  bed  and  lengthened  its  lower  course 
since  the  days  of  ancient  Rome,  and  hence  it  is  not  diffi- 
cult to  understand  that,  though  there  is  now  generally 
depth  of  water  only  for  small  vessels,  it  was  possible  under 
the  Empire  for  a  ship  to  transport  an  obelisk  weighing  i|HI 
tons  from  Egypt  to  a  Ian  ling-place  on  the  Tiber  .';  miles 
below  Rome.  For  the  upper  half  of  its  course  the  current 
of  the  Tiber,  though  not  torrential,  is  too  rapid  for  navi- 
gation, and  it  is  worth  mentioning  that  above  Home  it  is 
not  divided  by  a  single  noticeable  island.  Its  waters  are 
scarcely  anywhere  utilized  as  a  motive-power  or  for  irriga- 
tion, though  they  might  be  made  largely  available  for  both 
purposes.  The  epithet  Jlavua  ("yellow")  applied  to  the 
Tiber  by  the  Romans  referred,  no  doubt,  to  tin-  turbid  ftp 
pearance  of  its  waters  duo  to  tho  quantity  of  sediment 
then,  as  now,  borne  down  by  them.  Rozet  calonlated  that 
the  quantity  of  sediment  annually  deposited  by  the  Tiber 
at  its  outlet  had  been  for  many  centuries  approximately 
constant,  and  sufficient  to  extend  the  coast  seaward  at  tho 
rato  of  a  little  less  than  13  feet  per  year.     Later  observe 

tions  show  that  at  some  points,  at  least,  the  rate  Df  B  I 
is  greater.     In  general,  we  may  say  thai  there  i    n 

factory  proof  of  any  considerable  changes    in  the  physical 

con  litiona  of  the  Tiber,  except  those  produced  in  its  lower 
course  by  this  accumulation  of  sedimentary  depo  il  ai 

tbfi  creation  or  removal  of  artificial  obstructions  in  it  I  I 
We  may  add,  however,  that,  according  to  the  testimony  of 
old  writers,  the  Tiber  was  more  frequently  partially  or 
completely  frozen  over  in  anoionl  than  in  modern  I 
The  ell'c  its  of  the  deposit  of  miner  d  and 
in  the  river  bed  have  been  the  Bame  as  Bimilar  oausea  have 
produced  near  the  outlets  of  othor  rivers.     Tfc 

which  originally  formed  the  barboi   ol    B 

duced  in  depth  by  the  silt  let  fall  by  the  river,  u  n 
by  sand  rolled  in  from  the  sea,  that  it  wo 
in  the  days  of  the  Empire  to  Poin1 

considerably  above  Ostia  to  serve  i  !  i  the 

sea  :  and  this  is  still  tl "I,  □  1 1  igable  channel  from  the 

Mediterranean  to  R -       B<     i  l<      thi      I  '■  I 

known  aa  the  port  of  Trajan,  wai  BHed  up  En  the  same  way, 
and  the  river  silt   unite  I   with  th 

shoals  in  what  had  been  deep  water,  and  to  build  up  along 
the  ooast   a   vast   i  ui   i  fcb°ve  ''"'  u;"''r< 

behind  which  tl rorflow  fr  >m  the  rivt 

shallow  morasses  ol  greal         nl  i  !I1-ltl  1,om  whlon 


i heir  immediate  vicinity  uninhabitable, 
inly  thought,  are  among  the  i 
ity  of  Homo  and  the   ,. 
1  illation  of  the  Tiber  involves  tl 

'•'  M"   ■   i  or  tin-  filling  I 

sediment  bri 

i  -  think  sufficient  in  quantity  to  accomplish 
work  in  a  rels 
Tiber  function  as  the  great  maritime  appi 

oapital  of  Italy  the  construction  or  an  artificial 
ir  at  or  dooj  ,tv ;  and  tfa 

ihown,  i- 
aol  to  be  i.    ,.  ,    .  undertaking  technically  formi  I 

or  extravagantly  costly. 

Aside  from  historical  associations,  into  which  we  cannot 

tain 
in-  impoi  I 
to  the  i  lit*. 

itics  the  most  remarkable  i-  the  prorisidn  made  bj  nal 
di  pa   il  ol  Lation  in  ii-  basin.   The  n 

annual   dell  i 

of  the  downfall    in    its    valley,  the  proportion    being    above 

■    ■   mean  in  drj  -  bi  Lou  it  in  buml  [years,     I   im  para  lively 
little  of  the  pre  tipitation  is  conveyed  i  ■  the  i 
the   Tiber   by   din  sal   oondoction,    I 

amounl  of  the  f  rains  and  into 

subterranean  by  the  bibulom  earth 

which  covers  much  of  the  surface,  and  slowly  e  i 
underground  conduits  into  tho  channel  of  the  ri 

Bibly,  to  s i   imbardlni  estimatee 

'■  the  subtem  fiber"  at  not  Ion  than 

three-fourtl  I  <l  delivery.     The  n 

ural  arrangement  is  that  this  river  has  no  true 

■.  and  al  Rome,       well    i  the  city,  it  H 

always  with  a  strong  full  current,  its  lowt 
oharge  ■  ,  n.  215  oubi 

second,  or  more  than  one  half  its  mean 

'.  therefore,  is  littlt  i  that  r.f  the  Po,  while 

the  mean  discharge  of  the  latter  river  i  ■  five 

times  as  greal  as  the  average  deliv< 
renewed  importance  of  Rome  itieal 

capital  of  a  great  nation,  now  happily  iv 

share  of  its  am-ient  dignity  and  power,  i-  drawing  greatly- 
increased  attention  to  the  dangei  which  threaten  the  city 
from  the  inundal  ion  -  of  thi   Ti  ber,  and  to 

which    those    dangers    ma]     p<     liblj     I 

floods  hai  ■■  occurred   in   :  be  ]  ib<  r  at  froqucnl     i   ■ 
through  the  whole  historic  period,  i 

hi  seem  to  have  been  almost  as  overwhelming  and 
de  tructive  as  the  most  violent  of  modern  times;  but  in 
general  the  data  ■  aguo 

to  enable  us  to  arrive  at]   ■    i  ■■■  comparative  re- nit-.    Under 

the  first  emperors  the  divers! I  some  of  the  principal 

tributaries,  and  i  i   ohannel  of  tl 

itself,  was  suggested  as  >i  the  evil,  and  similar 

measures  form  a  feature  of  several  of  the  plan-  now  under 
:  leral  ion.     To  thic  tl  i.  M 

far  as  we  know,  there  is  I  out  in  whiefa  all 

engineers  agree;  wo  mean  the  |  and 

straightening  the  channel  at  various  points  within  and 
aear  the  limits  of  the  city-    where  by  human  ■      i  i 
ment  o  been  nat  rowed  and  madi 

t  amis  —and    <•['  rOD  I 

ohiefly  pier>  and  piles  of  old  bridgi  b  tho 

■  the  current  is  :  '•'»•- 

ary  matter  greatly  promote  I.     There  is  much  di 

. 
by  thi  iblej 

of  opinion  that  I 
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quite  superfluous.     The  question  II  oomplleated  bj  do 
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upon  its  surface,  or  in  raising  waves  in  the  sea  atthe  mouth, 
which  operate  as  a  harrier  to  the  escape  of  the  river-water, 
in-  even,  as  some  think,  drive  it  upward  with  a  refluent 
current,  like  a  tidal  wave.  This  effect,  or  at  least  the 
amount  of  it,  is  matter  of  dispute.  Probably,  it  is  scarcely 
felt  as  high  op  as  Rome,  but,  admitting  the  fact,  the  possi- 
bility of  a  remedy  by  constructing  breakwaters  in  the  sea 
in  front  of  the  mouth  or  otherwise  does  not  appear  to  have 
been  yet  much  studied. 

The  rise  of  the  Tiber  in  its  great  floods  is  very  con- 
siderable. It  is  measured  from  the  zero  of  the  hydrometer 
at  the  stairs  of  the  Ilipetta  at  Rome,  which  is  usually  taken 
as  the  sea-level,  though  Possenti  states  that  in  May,  1871, 
the  royal  commission  of  that  year  found  its  true  level  to 
be  1.17  metres,  or  3.S4  feet  above  the  sea  at  low  water. 
The  lowest  known  surface  of  the  Tiber  at  this  point  is 
5.3  m.  or  5.4  m.,  or  17.7  feet  above  this  zero,  its  mean 
height  6.7  m.,  or  22  feet.  In  the  highest  recorded  flood, 
that  of  Dec,  1598,  the  river  rose  to  19.50  m.,  or  63.22  feet 
(according  to  some  authorities,  to  20.15  metres)  above  zero. 
In  the  inundation  of  Dec,  1870,  it  rose  to  17.22  m.,  or 
56.48  feet,  above  zero.  Between  1530  and  1637  there  were 
four  floods  higher  than  that  of  1870,  but  in  the  following 
233  years,  from  1637  to  1S70,  not  one  of  equal  height. 
Possenti  ascribes  the  diminished  violence  of  the  inunda- 
tions during  this  latter  period  to  the  removal  of  mills, 
piers,  and  other  obstructions  in  the  bed  of  the  river  within 
the  city,  but  he  thinks,  from  various  circumstances,  that 
though  the  level  of  the  surface  at  the  Ilipetta  in  the  flood 
of  1598  was  higher  by  2.34  m.  than  in  that  of  1870,  the 
actual  quantity  of  water  discharged  by  the  river  was  not 
greater  in  the  former  than  in  the  latter  inundation.  The 
pavement  of  the  Ripetta  is  at  13.50  m.  above  the  zero  of 
the  hydrometer,  and  the  other  streets  near  the  river  are 
but  little  above  that  level.  The  inundation  of  1S70  rose 
to  17.22  m. — or  3.72  m.,  equal  to  12J  feet,  above  the 
pavement — and  overflowed  the  whole  N.  W.  quarter  of  the 
city,  including  the  Corso  and  other  important  business 
streets,  filling  the  cellars,  flooding  the  ground-floors,  and 
letting  fall  great  quantities  of  sediment.  The  direct  and 
indirect  damage  from  such  a  visitation  can  hardly  be  over- 
estimated. The  mere  mechanical  inconvenience  from  the 
flooding  of  the  lower  parts  of  the  city  and  its  environs, 
though  sufficiently  serious,  is  not  the  only  evil  resulting 
from  the  inundations  of  the  Tiber.  The  sowers  are  not 
merely  checked  in  their  flow  by  the  water-wall  which  the 
rise  of  the  river  opposes  to  their  discharge,  but  partially 
choked  by  sediment  let  fall  by  the  inflowing  current,  and 
this  of  course  interferes  very  seriously  with  the  sanitary 
arrangements  of  the  city.  The  construction  of  dikes  on 
the  banks  would  not  remedy  the  evil;  and  on  the  con- 
trary, might  augment  it  from  increasing  the  height  to 
which  the  current  so  confined  would  rise.  A  system  of 
great  collecting  sewers,  with  occasional  siphons,  is  pro- 
posed, but  it  is  not  easy  to  find  a  suitable  point  of  dis- 
charge for  the  accumulated  sewerage  of  so  large  a  city. 
There  can,  indeed,  be  no  doubt  that  the  obstruction  to  the 
drainage  of  the  city  at  high  water  is  deleterious  to  its 
health,  but  practically  this  temporary  check  of  the  outflow 
from  the  drains,  the  submerging  of  the  streets,  and  the 
filling  of  the  cellars  in  the  lower  part  of  the  town,  have  not 
been  shown  to  be  so  active  and  immediate  causes  of  dis- 
ease as  would  bo  expected.  The  winter  of  1S70-71  was 
not  marked  by  any  epidemic  or  any  aggravation  of 
endemic  maladies,  nor  have  other  great  inundations  been 
always  followed  in  a  perceptible  degree  by  such  effects. 

The  literature  of  our  subject  is  very  voluminous.  "We 
have  space  to  refer  only  to  Lombardini,  Eaame  degli  Studi 
nel  Tevere  (1871)  and  other  papers;  Carcani,  //  Tevere  e  le 
sue  Inondazioni  (1S75);  Possenti,  Piano  di  Sistemazione 
del  Fiunu  Tevere  (1871);  Possenti.  Sulle  Piene  del  Tevere 
(1872);  Canevari,  Cenni  anile  Condizioni  alUmetricke  ed 
idrauliche  dell  Agro  Romano  (official  report,  1874);  Bac- 
carini,  SulV  Aitezza  di  Piena  masrima  nel  Tevere  ur- 
bane (1875);  Cialdi,  Nozioni  nulla  Ooetntzione  dei  Porti 
nel  Mediterraneo  (1874);  Dausee,  Lettre  an  SnjetdeVEn- 
diguement  dn  Tihre  (pamphlet,  1876);  Studi  nulla  Geo- 
graphic, naturale  .  civile  dell'  Italia  (Soc  Geog.  Italiana, 
1875).  George  P.  Marsh. 

Tiberias,  See  0-ennesa.ret,  Lake  op,  by  Prof.  R.  D. 
Hitchcock,  S.  T.  D.,  LL.D. 

Tibe'rius,  whose  full  name  was  Tiberius  Claudius 
Nero  Cesar,  Roman  emperor  14-37,  b.  Nov.  16,42  b.  c,  a 
son  of  Claudius  Tiberius  Nero  and  Li  via  Drusilla.  In  38 
D.  c,  Livia  was  divorced  from  Claudius  and  married  to 
Augustus,  who  thus  became  the  step-father  of  Tiberius. 
In  the  imperial  household  he  received  a  careful  education, 
and  he  seems  at  one  time  to  have  been  a  favorite  with  the 
emperor.  Ho  was  large  and  strong  of  body,  with  hand- 
some features,  a  man  of  simple  habits  and  reserved  man- 


ners, and  not  altogether  without  literary  taste.  For  mil- 
itary affairs  he  even  seems  to  have  had  a  talent.  He  com- 
manded successively  in  Cantabria,  Armenia,  Rhastia,  Dal- 
matia,  and  Germany;  and  although  the  enemies  he  had  to 
encounter  were  not  very  dangerous,  yet  he  finished  the  wars 
promptly  and  with  honor.  From  Germany,  where  he  com- 
manded after  the  death  of  his  brother  Drusus,  he  returned 
in  7  b.  c.  to  Rome,  celebrated  his  second  triumph,  was 
chosen  consul  for  the  second  time,  and  was  the  following 
year  invested  with  the  potestae  tribunitia  for  five  years. 
Meanwhile,  the  good  relations  between  him  and  Augustus 
had  become  utterly  disturbed.  Livia  seems  from  the  very- 
first  to  have  striven  to  clear  the  way  to  the  throne  for  her 
own  children,  and  it  was  no  doubt  for  this  purpose 
that  Tiberius  was  compelled  to  divorce  his  first  wife,  Vip- 
sania  Agrippina,  whom  he  loved  and  who  had  borne  him  a 
son,  Drusus,  and  marry  Augustus's  daughter,  the  dissolute 
Julia.  After  the  lapse  of  one  year  the  marriage  proved 
equally  disgusting  to  both  parties.  In  these  impure  do- 
mestic relations,  with  an  ambitious,  scheming  mother  and  a 
profligate,  dishonorable  wife,  the  bad  elements  of  Tiberius's 
character  came  into  rank  growth — his  jealousy,  suspicious- 
ness, hypocrisy,  etc.  Augustus  saw  and  understood  the 
development  of  this  strange  character,  and  Tiberius  spent 
seven  years  in  Rhodes  in  retirement,  occupied  with  the 
study  of  astronomy.  By  his  mother's  exertions  he  was 
recalled  to  the  court  in  2  A.  d.,  and  in  4,  all  the  male  heirs 
of  Augustus  having  died  one  after  the  other,  he  was 
adopted  by  the  emperor  and  appointed  his  successor.  The 
next  ten  years  he  spent  mostly  in  wars  on  the  frontiers, 
and  in  14  he  finally  succeeded  to  the  throne.  His  long 
reign  of  twenty-three  years  is  by  itself  not  very  remark- 
able. Its  most  prominent  feature  is  the  monstrous  develop- 
ment of  his  own  character.  His  avarice,  suspiciousness, 
and  hypocrisy  became  fiendish  and  malicious  ;  a  feeling 
of  hatred  and  vengeance  filled  his  heart,  and  by  degrees  he 
sank  into  brutish  sensuality  and  cruelty.  A  new  crime  was 
invented,  crimen  Iseea  mnjestatin,  and  defined  in  such  a 
manner  that  it  might  be  construed  into  an  offence  to  the 
princepe  if  anybody  spoke  well  of  anybody  else.  A  new 
method  of  proceeding,  the  delatores  (informers),  was  in- 
stituted, and  the  senate  showed  itself  zealous  in  divining 
and  fulfilling  the  despot's  wishes  before  they  were  uttered. 
No  man  was  safe  if  he  had  a  name,  talent,  a  fortune,  a 
wife,  or  anything  which  excited  the  emperor's  fear  or  his 
appetite,  and  the  manner  in  which  men  belonging  to  the 
noblest  families  of  Rome  were  prosecuted  and  put  to  death 
was  often  as  incredible  as  the  wildest  freaks  of  a  farce.  The 
emperor  himself,  however,  seems  to  have  been  the  most 
miserable  victim  of  his  own  evil  passions.  In  26  he  re- 
tired to  Caprese,  where  he  lived  not  only  in  retirement,  but 
in  seclusion,  leaving  the  government  mostly  to  Sejanus, 
and  after  his  death  to  Macro.  He  was  afraid  of  being 
seen.  At  last  he  was  capable  only  of  sensations  of  the 
coarsest  description,  while  an  indefinable  terror  seized 
his  mind  and  drove  him  nearly  mad.  On  a  journey  in 
Campania  he  fell  sick  at  Astura,  and  died  in  the  villa  of 
Lucullus  at  Misenum  Mar.  16,  37 — it  was  said  in  an  un- 
timely way.  He  fell  into  a  fainting-fit,  and  was  believed 
to  be  dead.  Caius  Caligula  was  hailed  as  emperor,  and  all 
the  people  rejoiced.  But  he  recovered,  and  asked  for  some- 
thing to  eat.  Fright  and  confusion  fell  at  once  upon  all ; 
only  Macro  remained  cool ;  he  drew  the  bed-clothes  over 
the  old  man  and  suffocated  him.         Clemens  Petersen. 

Tibet.     See  Thibet,  by  E.  Schlagintweit. 

Tibul'lus  (Albh's),  was  descended  from  an  equestrian 
family  of  good  standing  in  Roman  society  ;  accompanied 
Messala  in  31  b.  c.  to  Aquitania,  and  subsequently  to  the 
East,  but  returned  to  Rome  on  account  of  his  health,  and 
lived  on  his  estates  near  Rome,  devoting  himself  to  poetry 
and  literary  occupation.  D.  very  young,  probably  in  18 
b.  c.  Four  books  of  elegies  ascribed  to  him  have  come 
down  to  us,  but  the  authenticity  of  the  third  and  fourth 
is  disputed.  They  were  edited  by  Dissen  (1835,  2  vols.), 
Rossbach  (1866),  and  Muller  (18*73),  and  translated  into 
English  by  Dr.  Grainger  (1752).  On  account  of  the  gen- 
uineness and  simplicity  of  their  feeling,  these  poems  belong 
to  the  best  the  Latin  literature  contains. 

Tibur.     See  Tivoli. 

Tic  Douloureux.  See  Neuralgia,  by  E.  C.  Seguin, 
M.  D. 

Tich'borne  Trial,  a  noted  English  cause  eilebre. 
Roger  Charles  Tichbornc,  b.  Jan.  5,  1829,  was  the  son  of 
James  Tichborne,  presumptive  heir  to  the  titles  and  great 
landed  estates  of  his  brother.  Sir  Edward  Tich borne- 
Doughty.  Roger  was  educated  in  France,  and  afterward 
at  the  Roman  Catholic  college  of  Stonyhurst,  England, 
and  in  1849  received  a  commission  in  the  army.  In  1852 
he  proposed  marriage  to  his  cousin  Kate,  daughter  of  Sir 
Edward,  and  the  proposal  having  been  declined  by  her 
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parents,   ho  threw   up   his  commission;  went  to  sea  as  a 

sailor,  made  a  voyage  to  South  Imeric nd  in  Ipi 

sailed  from  Rio  Janeiro  for  New  York   on  board  a  vi     el 
which  was  supposed  to  have  been  lost  at  sea  with 
board.     Sir  Edward  died  in  Mar.,  1853,  and  wo       i     eeded 
by  the  father  of  Roger,  who  died  in   1862,  and  wa 

eeeded  by  his  sei 1  s lifted,  who  died  in  Feb.,  1886, 

and  was  succeeded  by  a  posthumous  son,  born  in  the  fol 
lowing  May.  Lady  Tichborno,  the  widow  ol  Sir  James,  had 
come  to  bo  on  ill  torms  with  her  family,- and  bad  taken  up 
the  idea  that  her  son  Roger  might  still  be  living,  and  in 
1865  advertised  in  newspapers  at  home  and  abroad  L.r  in- 
telligence respecting  him.  In  the  following  year  B  butoher 
at  Waggfl  Wagga,  Australia,  where  he  was  known 
Thomas  Castro,  gave  out  that  he  was  no  other  than  tin- 
missing  Roger  Tiohborne.  After  some  correspondence  with 
Lady  Tiohborne,  he  sailed  for  Europe,  met  her  in  Paris 
in  Jan.,  1867,  was  acknowledged  bj  her  as  her  son,  .and 
furnished  with  some  money.  All  the  other  members  of  the 
family  treated  him  as  an  impostor.  In  Mar..  1867,  be  Sled 
a  bill  in  chancery,  the  real  issue  of  whieb  was  to  enable 
him  to  prove  himself  to  be  Roger  Tiohborne  and  the  right 
fill  owner  of  the  title  and  estates.  He  also  suooeeded  in 
raising  large  sums  of  money  upon  bonds  payable  when  In- 
should  come  into  possession  of  his  property.  For  rations 
reasons  the  case  did  not  come  to  trial  for  nearly  four  years, 
and  in  the  mean  time  Lady  Ticbborne,  whose  testimony 
might  have  been  of  great  importance,  died  Mar..  1868, 
The  cause  came  on  before  the  court  of  oommon  picas  May 
11,  1871,  for  the  recovery  of  estates  rained  at  £24,000  a 
year;  it  was  twice  adjourned,  and  was  closed  Mar.  6,  1872, 
the  actual  proceedings  occupying  lllil  days.  The  real 
issue  was  whether  the  claimant  was  or  was  not  Roger 
Charles  Ticbborne.  He  showed  himself  to  be  cognizant  of 
many  things  which  could  hardly  have  been  known  by  an 
impostor,  while  of  others  which  must  have  been  known  by 
the  real  Roger  ho  was  wholly  ignorant.  His  physical  ap- 
pearance differed  from  that  of  Roger  Tiohborne  in  a  man- 
ner not  to  bo  accounted  for  by  the  lapse  of  less  than  twenty 
years.  Roger,  when  he  disappeared,  was  a  tall,  slender 
young  man,  with  small  head,  straight  hair,  his  ears  ad- 
hering closely  to  the  head;  the  claimant  was  an  inrli 
taller,  enormously  obese,  with  a  largo  head  and  curly  hair, 
the  ears  free,  with  large  lobes.  Roger  hail  had  his  initials 
tatooed  on  one  of  his  arms,  while  nothing  of  the  kind  ap- 
peared on  the  claimant.  Roger  had  been  well  educated, 
and  spoke  French  with  perfect  fluency;  the  claimant  was 
grossly  illiterate,  and  wholly  unacquainted  with  French. 
The  jury  found  that  the  claimant  was  not  Roger  Charles 
Ticbborne,  ami  he  was  nonsuited.  He  was  taken  into 
custody  to  be  tried  for  perjury.  The  trial  came  on  beforo 
the  court  of  queen's  bench  Apr.  2.1.  1S7."..  and  after  several 
adjournments  was  concluded  Fein  28,  1874,  having  occu- 
pied in  all  I  ss  days.  In  the  course  of  the  two  trials  it  was 
established  beyond  reasonable  doubt  that  the  rial  name  of 
the  claimant  was  Arthur  Orton,  a  native  of  London,  who 
emigrated  to  Australia,  where,  for  reasons  growing  oul  of 
some  misconduct,  he  assumed  the  name  of  Thomas  Cs  tro 
By  what  means  and  by  whose  assistance  In-  trained  tin-  in 
formation  which  enabled  him  to  make  siu-b  show  as  hi-  did 
of  being  the  missing  Roger  Tichburnc  is  an  unsolved 
mystery.  So  great  were  the  expenses  of  these  protracted 
suits  that  the  trustees  of  the  infant  owner  of  the  Tiohborne 
estates  were  obliged  to  mortgage  them  in  order  to  obtain 
money  to  defend  his  title.  In  spite  of  the  mi  diets  of  tbo 
courts,  there  were  many,  espeoiall]  among  the  lower  and 
middle  classes  in  England,  who  still  believed  thai  I 
or  Orton  was  really  Roger  Charles  Tiohborne.  So  strong 
was  this  feeling  that  Mr.  Kenealy,  his  leading  counsel  in 
both  eases,  who  subsequently  established  a  ne».-pa|i--r, 
The  Englishman,  which  acquired  an  immense  circulation  in 
consequence  of  its  attacks  upon  these  rerdiots,  was  in  1875 
elected,  mainly  upon  this  account,  to  the  House  "i  I 
mons.    (See Kenealy,  Edward V.  II.)     A.H.  Guernsey. 

Tiche'nor  (Isaac),  LL.D.,  b.  al   Newark,  N.  J.,  Feb. 

8,1754;  graduated  at  Princeton  177."-:  i hi      udj  of 

law  at  Schenectady ;  accepted  in   1777  an  appointmoi 
assistant  commissary-general  at  Bennington.  \  t..  where  be 
took  up  his  residence  ;  becami   prominenl  inVermot 
ties;  was  judge  of  the  supreme  court  1701-94;  ohief-justioe 
1795-96  :  commissioner  for  adjustin  "  li"7  dispute 

with   New  York   1791  j  U.  S.  Senator   11  rernor 

1 797— isor  and  1808-09,  u  '         Senator  1815-21. 

1).  at  Bennington  Dec.  11,  1838. 

Tichvin.     See  Tikiivis. 

Tici'no,  the  southernmost  oanton  of  3 

the  Italian  side  of  the    UpS  and  on  both  '    nvor 

Tie-in...   bordet     on   Lago   Maggioro.      I 

tier    Inward    D>i    and   Cm 

Lepontine  Alps  12,000  feel  Ugh,  brain  lies  of  winch 


the  whole  northern  part  of  the  oanton.     Do  thi        ithern 
part  the  ground  becomes  low  and  the  surface  len  I,     Dairy- 
farming  and  cattle  breeding  are  the  principal 
111  the  ml  agriculture  and  the  oulti 

I'm  -a  Is,  and  melon-  in  thi 
pan.    Area,  1082  sq.  m.     P.  119,619,  most  of  whom 
Italian  and  are  Roman  I  Cap.  Belli] 

Tick.    (I)  The  -  hnids  of  the 

group  learina  and  the  famil     I     -  iota     'I  he]  ■•  are  mites 
..i   gigantic  size,  with   bodies  ..I'  ■  bath. 
I  /'<<■  /-...'.I     The    wood-tioks,  dog  ti.-l... 

II  known  examples  ol  these  intolerable 
parasites,  whioh  often  bury  themselves  beneath  the  -kin 
111  '    jive  rise  to  i  sin   and   Indammetion.     Still 

other,-  of  the  larger  parasitic  Acarina  are  .all.  : 
,M;.m  degraded  forms  of  dipl  -.  are 

calle  1  ticks.     Several  ol  of  the  famil]  Hi]  i 

cidse.      Such    is    the    well  kn  tick,  tftlopl 

•"  fnti   ,•   Buoh  are  the  b  ind  bird  ti.  I 

i,   Lipoptena,    0  ,  are 

spider-like  dipterous  ins. 

Tiek'ell  (TitOHAg),  b.  al  Bridekirk  in  Cumberland  in 

li;~';  |  woa  ed  |,  ,,t  irhich 

he  bi  ,-.  in   1710)  b,  i  ,,,,.-  a  friend  of  ,\-i 

through  whose  influence  he  was  in  1717  appointed  under- 

irj  "i  -i and  in  17:  tarj  to  the 

lords  ju-ii.-es  of  Ireland,  a  posl  whioh  he  retai 1  until  but 

death.     His  principal  works  are —  The  /' 

poem;  Thi  TtoyalP  ebrating  the  arrival  of 

1  latinii  of  the  first  I kof  the  Iliad;  and 

an  Elegy  on    Iddi besides  which  he  contributed  p 

to  the  Spi  ctator  and  ( D.  at  Bath  Apr.  23, 1740, 

Ticket  of  Leave,  originally  designated  a  ■'permit." 

given  to  Britisl nvicts  transported  t<>  penal  settlement, 

by  whioh  they  wen-  allowed  a  certain  amount  of  liberty 

within  certain  territorial  limits.     Ati ent  the  term  d< 

nates  an  order  remitting  a  porti f  the  sentenoc  ol  I 

viet  as  a  rewai.l  t--i  his  good  behavior. 

Tick'nor  (Geohoe),  LL.D.,  b.  al  Boston,  U 
1,1791  :  received  at  home  a  careful  training  in  the  classics; 
entered  Dartmouth  College  at  the  agi 
there  lsn7;  pursued  for  three  years  a  posl  graduate 
of  studies  at  Boston  under  the  direction  of  Rev.  Dr.  J.  8.  J. 
Gardiner,  with  whom  William  II.  Pre it  was  then  prepar- 
ing for  .-..liege;  was  one  of  the  m.  mbi  Inthofogj 
club;  studied  jurisprudence  in  the  office  of  an  eminent 
lawyer  al  Boston  ;  was  admitted  to  tin-  bar  1818,  bul 
resolved  to  devote  himself  to  s  literal]  oareer,  favored  by 

the  possession  of  an  ample  bo  1 1 :    -ailed  fol    bar- -p.-  1815; 

resided    tWO   year-    at    the    Univefsit]    of    Glfttingon,  ehietlv 

occupied  with  classical  philology  and  the  modern  liter  ■ 
of  Europe;  spent  two  y<  d  travel,  riaiting 

of  the  European  capital-  and  fori ■  : 

many  of  tin-  chief  literary  and  political  colebritit 
e-peeiai  attention  to  tie  the  study 

of  wh'uh  he  formed  an  extensive  library,  including  many 
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tier,  Lowell,  and  Sftie,  whose  poems  were  issued  by  the 
firm.     D.  at  Philadelphia,  Pa.,  Apr.  10,  1S64. 

Ticondero'g'a.  p. -v.  and  tp..  Essex  co.,  N.  Y.,  at  the 
junction  of  Addison  R.  R.  with  the  Champlain  division 
of  Delaware  and  Hudson  Canal  Co.'s  lines.  The  town  oc- 
cupies a  lofty  promontory  lying  between  Lakes  George  and 
Cham  plain,  the  outlet  being  -i  miles  in  length,  with  a  fall 
of  220  feet,  affording  excellent  water-power.  In  the  town- 
ship arc  veins  of  graphite,  utilized  for  the  manufacture  of 
lead-pencils  and  crucibles,  valuable  deposits  of  iron  ore, 
manufactories  of  lumber,  an  extensive  cotton-factory,  2 
woollen-mills,  2  foundries,  5  churches,  15  schools,  and  a 
weekly  newspaper.  It  was  nearly  destroyed  by  fire  Mar. 
31,  l*7-r>,  but  has  been  handsomely  rebuilt.  P.  in  1375, 
3401.  Tieonderoga  was  prominent  in  colonial  and  Revo- 
lutionary history  from  its  celebrated  fortress,  built  by  the 
French  in  1755,  and  originally  named  Carillon  (''chime 
of  bells")  from  the  music  of  the  neighboring  waterfall. 
It  was  the  head-quarters  of  Montcalm  1757;  was  unsuc- 
cessfully assaulted  by  Gen.  Abercrombie  July  8,  1758;  oc- 
cupied after  a  siege  by  Gen.  Amherst  July  30,  1759  ;  cap- 
tured by  Ethan  Allen  May  10,  1775  ;  retaken  by  Burgoyne 
July  5,  1777.  and  again  by  Gen.  Haldeman  1780,  but  soon 
abandoned  on  each  of  the  two  latter  occasions.  There  is 
a  History  of  Tieonderoga,  by  Rev.  Joseph  Cook  ("Keese- 
ville.  1858). 

Tid'ball  (John  C),  b.  in  Virginia  1S2S;  graduated  at 
the  l'.  S.  Military  Academy  1848,  when  appointed  brevet 
second  lieutenant  3d  Artillery ;  served  in  Florida  war 
1849-50,  in  garrison  1850-53,  on  Whipple's  exploration  to 
California  1853-54,  on  Coast  Survey  duty  1S54-59 ;  thence 
in  garrison  and  on  frontier  duty  until  the  outbreak  of  civil 
war  (Apr.,  1861),  when  ordered  to  the  defence  of  Fort 
Pickens.     Promoted  to  be  captain    2d   Artillery  May  14, 

1861,  he  served  with  his  battery  at  Bull  Run  (July  21), 
in  the  operations  of  the  Virginia  Peninsular  campaign  of 

1862,  the  battles  of  Antietam,  Chancellorsvillc,  Gettysburg, 
etc.  In  Aug.,  1863,  he  was  appointed  colonel  of  the  4th 
New  York  Heavy  Artillery,  which  he  commanded  in  the 
Richmond  campaign  of  1864  from  the  Wilderness  to  Peters- 
burg. Commandant  of  cadets  at  West  Point  July-Sept., 
1864,  when,  returning  to  the  Army  of  the  Potomac,  was  in 

Low  Water.  Fig 


command  of  the  artillery  of  the  9th  corps  till  the  close 
of  the  war.  Brevetted  major,  lieutenant-colonel,  colonel, 
brigadier  and  major-general  for  gallantry  in  battle.  In 
Sept.,  1865,  he  returned  to  duty  with  his  company;  pro- 
moted major  2d  Artillery  Feb.,  1S67. 

Tide'-Mill,  an  apparatus  for  the  utilization  of  the 
water-power  of  the  tide.  In  some  cases,  as  at  the  old  Lon- 
don Bridge  tide-mills,  the  water-wheels,  mill  and  all,  were 
afloat,  so  that  no  adjustment  of  the  wheels  to  the  height  of 
the  water  was  necessary,  and  the  tide  was  utilized  both  on 
its  ebb  and  flow.  In  other  cases  dams  are  constructed 
which  shut  the  water  at  high  tide,  and  its  outflow  through 
a  raceway  gives  motion  to  the  mill :  and  during  the  return 
of  the  tide  through  the  sluice  its  power  may  again  be  util- 
ized. 

Tides,  Oceanic  Waves,  and  Currents.  The 
waters  of  the  ocean  are  subjected  to  various  movements, 
the  effect  either  of  atmospheric  or  astronomical  causes. 
The  principal  kinds  of  movements  are  known  as  waves, 
tides,  and  marine  currents.  {For  currents,  see  under  Cur- 
rents, Marine.) 

Waves  are  produced  by  the  action  of  the  winds,  and  vary 
in  their  height,  form,  velocity,  and  extent,  from  the  gentle 
ripple  to  enormous  waves  of  great  height,  breadth,  and 
volume,  which  break  with  violence  against  any  opposing 
obstacle.  These  diversities  depend  upon  the  force  of  the 
wind,  the  depth  of  the  sea,  and  the  size  of  its  basin,  the 
wares  in  the  open  ocean  being  much  larger  and  moving 
more  swiftly  than  in  the  inland  seas.  After  the  wind  which 
has  disturbed  the  surface  of  the  water  has  subsided,  the 
ocean,  with  acquired  momentum,  continues  to  undulate 
with  a  movement  called  the  sicel/.  which  seldom  ceases  en- 
tirely until  afresh  storm  arouses  the  waves  again  to  action. 

Tide*. — Those  living  on  the  shores  of  the  ocean  see  its 
bosom  rise  and  fall  regularly  twice  every  day,  as  by  a 
mighty  process  of  respiration.  These  movements  are  tides. 
For  six  hours  the  water  rises,  or  Jiows  ;  then,  remaining 
stationary  for  a  short  time,  it  gradually  recedes  or  ebbs  for 
another  six  hours;  after  a  short  lull,  called  slack  water,  it 
again  rises  and  falls  as  before.  The  rising  sea  is  called  the 
flood  tide  ;  the  receding  sea,  the  ebb  title.  When  the  water 
is  at  its  greatest  height,  it  is  high  water ;  when  at  its  lowest 
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Low  Water. 

point,  low  renter.  There  are  thus  daily  two  high  tides  and 
two  low  tides.  The  time  of  high  water  and  low  water,  at 
the  same  place,  however,  is  gradually  changing.  The  in- 
terval of  time  between  two  consecutive  high  tides  or  low 
tides  being  really  twelve  hours  and  twenty-six  minutes,  the 
hour  of  the  day  at  which  high  water  or  low  water  occurs  is 
later  every  day  by  about  fifty-two  minutes. 

Cause  of  the  Tides. — Though  the  dependence  of  the  tides 
upon  the  course  of  the  moon  seemed  to  point  out  their 
source,  the  real  cause  of  these  mvsterious  movements  was 


not  understood  before  the  discovery  of  the  law  of  gravita- 
tion by  Sir  Isaac  Newton.  -Applying  here  this  new  princi- 
ple, Newton  showed  that -the  rise  of  the  waters  was  due  to 
the  attraction  of  the  moon  and  the  sun  upon  the  revolving 
globe  of  the  earth.  As  the  moon,  on  account  of  its  prox- 
imity, and  notwithstanding  its  smaller  mass,  has  an  influ- 
ence more  than  double  that  of  the  sun  (100  to  38),  let  us 
consider  first  its  action,  which  is  illustrated  by  the  preced- 
ing diagram  (Fig.  1).  Land  and  water  alike  experience 
this  attraction,  but  the  particles  of  the  latter,  being  free  to 


Fig.  2. 
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move,  are  lifted  up  toward  the  attracting  luminary  beyond 
the  normal  curve  of  the  surface  of  the  ocean.  Thus  is 
formed  a  vast  swell,  toward  the  crest  of  which  the  most 
distant  and  heavier  waters  are  gathered  from  both  sides, 
causing  there  a  depression  of  the  surface,  or  low  water.  On 
the  opposite  side  of  the  globe,  the  waters  being  less  attract- 
ed than  its  solid  mass,  on  account  of  their  greater  distance 


from  the  attracting  body,  are  left  somewhat  behind,  as  if 
the  solid  globe  were  drawn  farther  from  the  surface  of  the 
ocean.  Another  swell  is  thus  produced,  directly  opposite 
the  first,  and  occupying,  like  it,  half  the  surface  of  the 
globe.  There  are  thus  always  simultaneously  and  directly 
under  the  moon  two  high  waters  opposite  each  other,  and 
two  low  waters  at  equal  distances  between  them.     Owing 
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to  the  rotation  of  the  earth,  this  permanent  By  stem  of 
and  troughs  travels  from  E.  to  W.  over  every  part  of  the 
ocean  and  of  its  coast,  and  explains  the  regulai     i 
of  rising  and  falling  waters,  at  equal   interval*  ol 
which  wc  call  the  tides. 

Sprint/  Tkhs  and  Neap  Tides. — The-  sun  also  assert 
attractive  power  on  the  ocean,  and  causes  a  similar  system 

Fig.  3. 


MOON. 


Fiest  Quarter. 


Neap  Tide. 


Kkap  Tiue, 


MOON, 


Third  Quarter. 


Course  of  tlu    Tidal  Wave^-lt  the  oct  I  the 

earth  with  a  uuii< 
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aroun  i  i   in  twenty  four  hours,     ft  iron 

est  in  the  equatorial  regions,  and  move  there  with 
of  ovei   i  lur.     Bat  the  con  tin  en  1 

the  o 

sage,  and   in  eaofa  of  i 

tidal  wave  i  ad  to  en  itions.     The 

regularity   and   reloeil  di  pend 

upon  the  size  of  the  basin,  the  depth  of  the  water. 
and  freedom  from  all  obstaolt    op] 
Nowhere  are  these  conditi  ilnlled  than 

in  the  southern  half  of  the  Paol  There 

is  formed  what  mighl  ■    tidal 

a,  which]  advanoing   rapidly   westwardj  i 
the  Indian  and  Atlanti  uns  to  oontrol 

their  tidi 

.  idal  Li"-  -.  ■■■-■•  Co  rn>Ai   Li    i 

in  the  middle  and 
equatorial  pari  ol  "  ■  n.  the  advai 

the  tidal  wave  is  gradually  Blackened,  and  ; 
very  irregular  when  broken  up  by  the  nun 
islands  of  I  I  I  be  in- 

fluence of  Bh allow  wi  I  friction  on  tl 

torn  and  on  the  008  lent    in 
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Guinea  and   '  .  and  in  tin    I  Its 

rapid  motion,  on  the  contrary,  toward  the  N.  W.  in 
the  middle  of  the  North  Pacific,  showi  the  influence 
of  deep  and  open  water.    Thence,  however,  tin 
wa\  e  be  direct,  si  I  pe  of 

a  free  reflected  wave,  which  turn-   \.  and  B.  i 
the  western  coasl  of  the  North   kmeri  ;an  continent 
In  the  southern   Pacific,  while  the  main  tidal 
seems  to  start  on  its  westward  course  from  tin 
meridian,  it  sends  a  reflected  wave  eastward 
the  western  coasl  of  South  America,  from  which  this 
coast  seems  to  dei  Lve  its  tides.     Tbi    meets, 
Horn,  the  Atlantic  tide  coming  from  the  B. 

Tides  in    t1<>-    Indian   and   atlo  i. — The 

tidal  wave  in  both  the   Indian  and  Atlantic 

seems  to  be  but  a  continuation  ol  the  greai  |  art  at  •■ 

the  Pacific   The  tide 

overpowered  by,  or  merged  inl  ',  it     Here,  also, the  course 

Fig.  4. 


of  four  daily  tides.  Owing,  however,  to  the  groat  distance 
of  tho  sun,  the  solar  tides  are  much  smaller,  and  mostly 
merged  in,  or  masked  by,  the  lunar  tides.  As  tho  relative 
position  of  the  moon  and 
sun  is  constantly  chang- 
ing, the  solar  and  lunar 
tides  seldom  coincide. 
But  twice  a  month,  at 
new  moon  and  full  moon, 
the  sun  and  moon  being 
on  a  line  with  the  earth, 
as  shown  in  Fig.  2,  act 
together,  and  cause  an 
unusually  high  water, 
which  is  the  sum  of  tho 
lunar  and  solar  tides. 
These  are  the  spring  tides. 
High  water  is  then  high- 
est, and  low  water  low- 
est. When  the  sun  is 
placed  i'0°  from  the  moon 
(Fig.  Ml— that  is,  at  the 
time  of  the  first  and  third 
quarter  of  the  moon — its 
attraction  acts  against 
that  of  the  moon,  dimin- 
ishing the  height  of  tho 
high  title  and  increasing 
that  of  low  water.  These 
are  the  neap  tides.  High 
water  is  then  lowest,  and 

low    water    highest.      The 

proportion    of    tho    rise 
and    fall    in    the    spring 

iii''      and    Heap     tides     is 

nearly   as   7   to  3.     The 

i  spring  tides  oecur  , 
in  March,  a  little  before 
the  vernal  equinox,  and 
in  September,  a  Little 
after  the  autumnal  equi- 
nox, because  the  sun  is 
then  at  the  equator  and 
nearest  to  the  earth.  The 
lowest  neap  tide 
those    ooeurring    at    the  ,  .     ,. 

time  of  the  soi-tiee-   in  June  and    ml  -  r,  I  "r*t" 

sun  is  then  m  a  higher  latitude  and  farther  from  the  earth,     and  the  form  ol  th<  n  ■'•  >■  ■  ■   iM  along  too 
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southern  coast  «>f  Australia,  it  turns  N.  with  considerable 
\ ■  I  h  itv  into  the  deep  channel  leading  to  the  peninsula  of 
India.  Approaching  the  coast,  these  waves  accumulate, 
producing  high  tidea  in  the  Gulf  of  Bengal  and  the  Ara- 
bian Sea.  Reaching  the  entrance  of  the  Atlantic  Ocean,  it 
passes  into  that  long  channel,  and  moves,  at  the  rate  of 
almosl  500  miles  an  hour,  toward  the  N.  W.  in  the  deep 
trough.  20,000  to  30,000  feet,  which  runs  parallel  to  the 
coast  of  the  New  World,  until  it  strikes  the  eastern  shores 
of  North  America.  Thence  bending  toward  the  N.  K,  it 
gradually  lessons  its  speed  to  300  and  200  miles  an  hour. 
Bweeps  over  the  coasts  of  Europe,  and,  turning  around  the 
continent,  loses  itself  in  the  Arctic  Ocean. 

The  '•nurse  of  the  tides  on  the  coast  of  England,  in  the 
Channel,  and  the  German  Sea,  as  shown  in  the  map  of  co- 
tidal  lines  in  that  region,  here  annexed  (Fig.  4),  illustrates 
in  a  forcible  manner  the  retardation  of  the  tidal  wave  in 
shallow  and  narrow  seas.  The  main  tide  wave  in  the  broad 
Atlantic  moves  on,  unobstructed,  around  the  British  Isles, 
reaching  the  Orkneys  in  four  hours,  and  descends  south- 
ward  along  the  eastern  coast  of  Scotland  before  the  slack- 
ened tide-wave  has  forced  its  way  through  the  Channel  to 
Dover  Straits.  Each  wave  then  continues  its  course,  the 
first  along  the  English  coast,  that  from  the  Channel  along 
the  coast  of  Holland,  causing  high  water  and  low  water  at 
different  hours  on  the  opposite  shores. 

The  Age  of  the  Title. — This  course  of  the  tidal  wave 
shows  that  the  tides  of  the  Indian  and  Atlantic  oceans  are 
not  generated  in  these  basins,  but  are  mainly  derived  from 
those  of  the  Pacific  Ocean.  But  the  tide- wave  takes  some 
time  to  travel  over  this  vast  extent.  The  map  shows  that 
in  twelve  hours  the  Pacific  wave  reaches  Tasmania;  in 
twelve  hours  more,  the  coast  of  India;  another  twelve  or 
thirty-six  hours  brings  it  to  the  coast  of  North  America; 
a  few  hours  more,  to  the  shores  of  Europe.  Therefore  the 
tide  on  our  shores  is  not  the  one  caused  by  the  last  passage 
of  the  moon  over  us,  but  the  one  which  had  its  origin 
thirty-six  hours  before  in  the  Pacific  Ocean,  and  is,  there- 
fore, one  day  and  a  half  old.  It  is  two  days  old  in  London. 

The  Height  of  the  Tide.— -The  height  of  the  tide  depends 
very  much  upon  local  circumstances.  In  the  midst  of  the 
Pacific  it  is  scarcely  more  than  from  2  to  5  feet,  which  may 
be  considered  as  the  natural  height  of  the  tide.  But  when 
dashing  against  the  land  and  forced  into  deep  gulfs  and 
estuaries,  the  accumulating  tide-waters  sometimes  reach  a 
very  great  height.  On  the  eastern  coast  of  North  Amer- 
ica, which  is  directly  in  the  path  of  the  great  Atlantic 
wave,  the  tide  rises  on  an  average  from  0  to  12  feet.  In 
the  Bay  of  Fundy,  which  opens  its  bosom  to  receive  the 
full  wave,  the  tide,  which,  at  the  entrance,  is  IS  feet,  rushes 
with  great  fury  into  that  long  and  narrow  channel,  and 
swells  to  the  enormous  height  of  60  feet,  and  even  to  70 
feet  in  the  highest  spring  tides.  In  the  Bay  of  Bristol,  on 
the  coast  of  England,  the  spring  tides  rise  to  40  feet,  and 
swell  to  50  in  the  English  Channel  at  St.  Malo,  on  the 
coast  of  France.  It  is  obvious  that  differences  so  con- 
siderable in  the  level  of  the  water  will  cause  strong  cur- 
rents, constantly  varying  in  fnrce  and  direction  with  the 
tide,  such  as  those  witnessed  in  Hell  Gate,  at  the  outlet  of 
Long  Island  Sound  into  New  York  harbor.  To  the  same 
cause  may  be  traced  the  dangerous  whirlpools  which  have 
long  been  celebrated  on  various  coasts.  The  famous  Mael- 
strom off  the  Norwegian  coast  is  but  a  tidal  current  rush- 
ing with  great  violence  between  two  of  the  Lofoden  Islands, 
causing  a  whirling  motion,  which  is  reversed  at  every  new 
tide.  So,  in  the  Straits  cf  Messina,  are  the  ill-fated  Scylla 
an  1  Gharybdis,  so  much  dreaded  by  the  navigators  of  old, 
and  many  other  whirlpools  of  less  celebrity. 

Bore. — In  estuaries  into  which  large  rivers  flow  the 
struggle  between  the  ascending  tidal  wave  and  the  op- 
posing current  of  the  stream  produces  the  imposing  phe- 
nomenon of  a  huge  wave,  which,  like  amoving  wall  of  water, 
advances  with  great  rapidity  and  a  deep  roaring  noise  up 
the  river,  often  for  hundreds  of  miles,  to  the  limit  of  tide- 
water. This  is  called  (lie  bore.  In  the  Hoogly  River,  one 
of  the  main  mouths  of  the  Ganges,  the  bore  rushes  up  the 
river  with  great  impetuosity.  In  the  Chinese  river  Tein- 
Tang  it  rises  to  30  feet  in  height,  and  travels  at  the  rate 
of  25  miles  an  hour,  sweeping  everything  before  it.  In  the 
Amazon  River,  at  the  time  of  the  equinoxes,  bores  of  15 
feet  in  height  follow  each  other  in  quick  succession,  and 
within  the  space  of  200  miles  five  such  mighty  waves  may 
be  seen  travelling  simultaneously  up  the  river.  The  In- 
dians, imitating  the  roaring  sound  of  the  bore,  call  it 
pororoca.     (See  further  Currents,  Marine.)     A.  Guvot. 

Tides,  Theory  of.     See  Appendix. 

Tidioute',  p.-b.,  Warren  co..  Pa.,  on  Oil  Creek  and 
Allegheny  River  R.  R.,  160  miles  from  Pittsburg,  has  6 
churches,  good  schools.  1  banking-house,  2  savings  banks, 
and   1   newspaper.     The  principal  industry  is  petroleum, 


though  the  lumber  interest  is  large.     Allegheny  River  is 
spanned  here  by  a  fine  suspension  bridge.     P.  163S. 

Charles  E.  White,  Ed.  "  News." 

Tieck  (Ludwig),  b.  at  Berlin  May  31,  1773;  studied 
philosophy,  philology,  and  literature  at  Hallo.  Giittingen, 
and  Erlangen  ;  returned  in  1794  to  his  native  city,  and 
opened  his  long  and  brilliant  literary  career  with  a  num- 
ber of  romances,  novels,  and  fantastic  tales,  which  at  once 
revealed  the  peculiar  romantic  cast  of  his  own  genius: 
Abdallah  (1795),  William  Lovell  (3  vols.,  1795),  Peter  Leb- 
recht  (2  vols.,  1795-96),  Peter  Lebrecktfs  Volkamdrchen 
{3  vols.,  1797);  and  his  contempt  for  the  literature  of  en- 
lightenment, which  was  the  pride  of  the  eighteenth  cen- 
tury: Blaubartj  Der  gestiefeltc  Katet;  Franz  Sternbald's 
Wanderungen  (2  vols.,  179S),  Phantasien  iiber  die  Kunai 
( 1 799).  From  1799  to  1S19  he  alternately  resided  in  various 
German  cities — Jena,  Munich,  Vienna,  Frankfort-on-the- 
Oder,  etc.;  visited  Italy  in  1805,  and  England  in  1817; 
lived  in  intimate  connection  with  A.  W.  Schlegel,  Novalis, 
Solger,  Rumohr,  Steffens,  etc.,  and  occupied  a  very  prom- 
inent position  in  the  German  literature  as  one  of  the  chief 
leaders  of  the  romantic  school.  From  1S19  to  1840  he  lived 
in  Dresden,  where  he  exercised  a  considerable  and  still 
noticeable  influence  on  the  development  of  the  theatre.  In 
1840,  Frederick  William  III.  invited  him  to  Berlin,  and 
gave  him  a  high  title  and  a  large  pension;  and  in  Berlin 
he  d.  Apr.  28,  1853.  His  works,  which  as  he  grew  older 
became  deeper  and  clearer,  and  entirely  free  of  that  mystic 
excitement  and  confusion  of  form  which  characterized  his 
earlier  attempts,  comprise  a  few  lyric  poems,  which  are 
rather  weak  ;  several  huge  dramas,  Genovcva  (1800),  Octa- 
vianua  (1804),  etc.,  which  are  unenjoyable  on  account  of  the 
vagueness  of  their  dramatical  form;  12  volumes  of  novels 
(Berlin,  1853),  which  contain  some  of  the  most  exquisite 
pictures  from  present  life  and  history,  drawn  sometimes 
with  humor,  sometimes  with  positive  enthusiasm:  one  of 
them,  JJichterleben,  is  a  sort  of  biography  of  Shakspeare. 
But  he  exercised,  no  doubt,  the  greatest  influence  by  his 
excellent  translations  —  Don  Quixote  (1799-1801),  Alt- 
englinche  Theater  (2  vols.,  1811),  Shakespeare's  Vorschtile(2 
vols.,  1823-29),  etc.;  by  his  editions  of  Solger's,  Novalis's, 
Kleisfs,  and  others*  works,  accompanied  with  critical  and 
historical  introductions,  and  by  his  Kritisehe  Sehrtften  (4 
vols.,  1848-52),  which  for  range  of  view,  completeness  of 
knowledge,  and  acuteness  of  argument  rarely  find  their 
equals. — His  brother.  Christian  Friedrich  Tieck  (b.  at 
Berlin  Aug.  14,  1776;  d.  there  May  14.  1851),  acquired  a 
name  as  a  sculptor,  and  executed  several  of  the  busts  in 
the  Walhalla. 

Tie'demaiin  (Frieprich),  b.  at  Cassel,  Germany,  Aug. 
23, 178U;  studied  medicine,  especially  anatomy,  physiology, 
and  chemistry,  at  the  University  of  Marburg,  and  in  Bam- 
berg, Wiirzburg,  and  Paris;  was  appointed  professor  of 
zoology  and  anatomy  at  the  University  of  Landshut  in 
1806,  and  in  1 816  at  Heidelberg,  whence  he  retired  in  1S49. 
D.  at  Munich  Jan.  22,  1861.  His  Anatomic  des  Fisehher- 
zens  (1809),  Anatomie  und  Bildungageachickte  des  Qehirna 
(1816),  Das  Him  dee  Negera  verqliehen  mit  dent  des  Eu- 
ropoera  (1837),  attracted  much  attention.  He  also  wrote 
Zoologie  (3  vols.,  1808-10)  and  Physiologic  des  Menschen 
(3  vols..  1830-36). 

Ti'el,  town  of  the  Netherlands,  province  of  Geldern,  on 
the  Waal,  has  several  tanneries  and  breweries  and  an  active 
general  trade.     P.  7748. 

Tien-Tsin',  town  of  China,  province  of  Pe-Chee-Le, 
at  the  confluence  of  Peking  and  Yuen-Ling  rivers,  forms 
the  port  of  Peking,  and  was  opened  to  foreign  traflic  by  the 
Treaty  of  Peking  (1860).  It  is  surrounded  with  a  wall,  and 
although  most  of  its  houses  are  built  of  mud  or  sun-dried 
brick,  its  streets  are  well  paved,  broad,  and  straight.  As 
the  port  of  Peking  it  carries  on  a  considerable  trade.  In 
1873  the  value  of  exports  amounted  to  $12,240,602;  that 
of  imports  to  S27.602.314.  The  population  is  variously 
estimated  at  from  400.000  to  900,000. 

Tierce  [Fr.].  a  stop  in  the  organ,  tuned  a  seventeenth 
(or  two  octaves  and  a  third)  above  the  diapasons. 

Tier'liey  (George),  b.  at  Gibraltar  Mar.  20,  1761,  son 
of  a  London  merchant ;  educated  at  Eton  and  at  Peterhouse, 
Cambridge,  where  he  graduated  in  law  1784  :  became  a  law- 
yer in  London  ;  published  a  treatise  on  The  Real  Situation 
of  the  East  India  Company j  considered  with  reference  to  their 
Rights  and  Privilegee  (17B7)  j  entered  Parliament  1789; 
became  a  leader  of  the  Whigs,  and  acquired  celebrity  as  a 
debater  and  satirist;  fought  a  duel  with  Pitt  May  27,  1798  : 
opposed  the  war  with  France;  brought  forward  annually  a 
series  of  resolutions  in  opposition  to  those  of  the  chancellor 
of  the  exchequer ;  was  treasurer  of  the  navy  1803-04  ;  sec- 
retary of  state  for  Ireland  1806;  president  of  the  board  of 
control  1806-07;  was  the  head  of  the  opposition  after  the 
death  of  Mr.  Ponsonby  in  1817,  and  was  master  of  the  mint 
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in  the  administration  of  Canning  1S27-2S.  D.  in  London 
Jan.  25,  1830. 

Tierney  (Mark  Aloysios);  P.  R.  S.,  F.  S.  A.,  b.  at 

Brighton,  England,  in  Sept..  1795;  educated  in  thi    iol I 

conducted  by  the'  Franciscan   Fathers  al  Badd.    loj  Green, 
Warwickshire,  and  at  the  college  of  St.  Edmund, 
was  ordained  a  Roman  Catholic  priest  L818.     1>.  at  Arun- 
del Feb.  19,  1S62.     Author  of  77;,   History  and  Anita 
of  the  Cattle  and  Town  of  Arundel,  (2   role.,  I    .! 
an   edition  of  Charles  Dodd's  Church  History  <</'  England, 
trill/   .Yof. -■,  Additions,  and  Continuations,  intended  to  es 
tend  to   14  vols.,  but   left  incomplete  (5   vols.,  L839 
wrote  a  memoir  of  his  friend  Dr.  Lingard,  prefixed  to  vol. 
x.  of  that  author's  History  of  England  (1854);   wrol 
several  theological  publications  ;  contributed  In  and  edited 
the  volumes  issued  by  the  Sussex  Archaeological  Sooiety, 
of  which  he  was  the  local  secretary. 

Ticrra  del  Fuego.     See  Terra  del  Fuego. 

Tiers  Etat.     Seo  Estates,  The  Three. 

Tiffin,  tp.,  Adams  co.,  0.     P.  1858. 

Tiffin,  tp.,  Defiance  co.,  0.     P.  1(180. 

Tiffin,  city  and  cap.  of  Seneca  co.,  0.,  on  Baltimore 
Pittsburg  and  Chicago,  Cleveland  Sandusky  and  Cincin- 
nati, and  Toledo  Tiffin  and  Eastern  R.  Rs.,  and  nn  San- 
dusky River,  50  miles  from  its  mouth.  It  contains  CI 
churches,  Heidelberg  College,  and  an  excellent  system  of 
schools,  :i  banks,  -1  weekly  newspapers,  an  orphan  asylum, 
several  woollen-mills  and  foundries,  Btone  and  tile  works, 
machine-shops,  and  an  agricultural  implement  factory.  P. 
5648.  John  M.  Myers,  Ed.  "Seneca  Advertiser." 

Tiffin  (Edward),  M.  D.,  b.  at  Carlisle.  England.  .Inn;; 
19,  1766:  emigrated  to  the  U.  S.  1786,  settling  at  Charles- 
town,  Va. ;  became  a  Methodist  preacher,  acting  also  as  a 
physician  ;  married  Mary,  sister  of  Gov.  Thomas  Worthing 
ton,  1789;  removed  to  Chillicothe,  0.,  1798;  was  Speaker 
of  the  Territorial  legislature  1799:  president  of  the  Ohio 
constitutional  convention  1S02;  first  governor  of  the  Slide 
of  Ohio  1S03-07  :  U.  S.  Senator  1807-09  ;  commissioner  of 
the  U.  S.  land-office  1812—15,  and  subsequently  surveyor- 
general  of  the  North-west  Territory.  D.  at  Chillicothe,  !>.. 
Aug.  9,  1829.  Three  of  his  Sermons,  preached  in  1*17. 
were  published  in  the  Ohio  Conference  Offering  (1851).  A 
thriving  city  in  Northern  Ohio  bears  his  name. 

Tiflis,  government  of  Russia,  bounded  N.  by  the  Cau- 
casian Mountains  and  S.  by  Asiatic  Turkey.  Area.  18,296 
sri.  m.  P.  606,584,  consisting  of  Georgians,  Armenians, 
Tartars,  and  Russians,  who  belong  partly  to  the  Christian, 
partly  to  the  Mohammedan  religion.  The  surface  is  moun- 
tainous, covered  with  branches  both  from  the  Caucasian 
and  from  the  Ararat  mountains,  several  peaks  of  which  rise 
to  12,000  feet.  The  soil,  of  which  only  a  very  limited  por- 
tion is  under  cultivation,  is  very  fertile  in  the  valleys,  and 
tobacco,  cotton,  and  indigo,  wheat  and  other  cereals,  grapes, 
peaches,  and  all  S.  European  fruits,  grow  abundantly. 
Numerous  forests  of  oak,  elm,  chestnut,  and  maple  yield 
excellent  timber. 

Titlis,  town  of  Russia,  capital  of  the  government  of 
Tiflis  and  the  centre  of  the  whole  Russian  territory  S.  of 
the  Cauoasian  Mountains,  on  both  sides  of  the  ECoor,  has 
some  manufactures  an;l  carries  on  an  active  trade  will) 
Persia.  In  its  vicinity  are  naphtha  springs,  and  thermal 
spring-  whi'di  are  much  frequented.      P.  60,937. 

Ti'ger  [Gr.  rtypt?],  the  name,  derived  through  the 
learned  tongues,  applied  to  certain  quadrupeds.  (  I  I  Pri 
marily  and  of  right  only  it  belongs  to  the  Felis  tigris,  one 
of  tho  largest  of  living  IPelidsa,  about  equal  in  size  and 
superior  iii  strength  to  the  largest  lions,  and  more  destruc- 
tive and  far  more  dangerous  i"  man.  It  is  peculiai  in  thi 
development,  of  spreading  thick,  whisker-like  hail     "ii  the 

sides  of  the  head ;  its  tail  is  elongate  and  smooth  hi I, 

and  the  color  is  a  tawny  yellow  transversely  itriped  with 
blaok.  li  ranges  N.  into  Southern  Siberia,  and  s.  as  far 
aa  Ceylon  and  the  Spice  [glands.     E.  and  W.  its  I 

.  .  nd-  from  Persia  to  the  Pacific  It  prefer!  forest!  and 
jungles  near  river-banks  for  it-  abode.  It  is  much  dreaded 
by  man,  especially  in  parts  of  India.  The  ti  ei 
frequently  induced  to  hybridise  with  tin'  lion  ii 
Old  tigers  sometimes  acquire  a  greal  fondue  -  for  human 
flesh,  and  arc  then  .ailed  "  man-eaters."  The  bunting  ol 
the  tiger  i-  a  favorite  though  perilous  amusement  ii 

ental  lands.     (2)  The  I applied  bj 

hunters  to  the  American  J  101  if  'bioh  • 

(S)   It  is  further  transferred  in  Van  Diemen'     Land  to  the 
triped  77,;,/..,  i'iiiu  cynoi  tpha  "I""1- 

(Sec   'I'll  VI,  liiMH 

Tiger-Beetle, a  nam 

te inseots  of  thofamily  Cioindi  I!  ;  thoit 

active,  bold,  and  oarnivoi ;"'""' 


by  their  large  and  broad  head  tig  and  for- 

midable faloate  jaws,  as  well  a-  by  lb.  ii 

iv  affect  sin 
eiallj  bj  thi  I  lake-.  '  Thej  are  un- 

usually swift  in  their  movements,  and  are  therel 

and  formidable  jaws.     Thej  live  mostly  concealed  in 
near  the  bordei :  ■  if  wati    .  and  there  lit  in  wait  for  their 
weaker  insect*  whi  a,     i  hi  odoki  iin.i .. 

Tiger-Cat  number 

ol    Striped  and  -polled  v.  ,.||v  rather  small  trop- 

ical animals,  often  arboreal  in  their  bai 

Tiger-Flower,  the  Tigridia  /... 
den-flower  of  tho  order  Iridaci         Itii  i  native  of  Mexico, 

and  is  cultivated  for  it-  splendid  How..  rhich 

endures  bill  for  :i  d  ni.tiin.  -  followic 

many  days  in  succession.    The  Bowers  are  without  p.  i 

TiserN  Fork,  tp.,  Sholbj  ■■....  Mo.     P. 

Tighe  (Marv  Blachford),  b.  in  Dublin,  Inland,  in 
li      :  married  In  1793  hi  I  i  my 

Wioklow,  a  member  of  the  Irish  Parliament;  published  in 

I805forprii uulation  h<  i  poem  of  remark- 

ablei  tory  ..f  ApoJi 

I'.  "f isumption  i  ok, county  Kilkenny  .  In 

Mar.  24, 1810.  Hei  Wort  ,  which  appeared  in  1811,  have 
passed  through  w\  oral  editions. 

Tiglath-Pileser.    Bee  A-inu.  b]  n*.  Jacobs,  \.  m. 

Tigra'nes  the  Great,  kin.-  ol   \- 
conquered  in  hi-  war-  with  Parthia,  Hesopotan 

proper,  and    -Media    Aln.pal.lir.  and    in    hi-    war-    will,    the 

Seleuoidae,  Cilioia,  Syria,  and  Phoenioia.     Bat  having  1 n 

involved    in    war    with    K>. through    hi-    lather  in  law, 

Mithridates  the  Great,  king  of  Pontes,  he  was  defi 

first  by  Luciillus.  who  t....k  and  saoked  hi-  capital,  Tigrano- 
c.Tta.  and  subsequently  by  I'oiiipev,  i,  whom  be  had  i-. 
pay  an  enormous  sum    in   order  1..  i.  mam  in  |  o 

Armenia  proper,  while  Lesser  Armenia  wa 

tarns,  and  all  hi-  foreign  conquests  either  re i  I  -  their 

old  masters  or  were  incorporated  with 

of  Asia.     He  was  succeeded  by  his  son.   \.t\  r  Ar- 

davast. 

Tigre,  province  of  Abj  ssinia,  between  hit.  12°  and  16° 
N.and  Ion.  87°  and  10°  B.,  was  formerlj     i  -.dent 

state  until  conquered  in  1855  by  Theodore,     li 
Adowa,  one  ol  the  prinoipal  Btations  on  the  caravan  n 
between  Massornh  and  Gondar. 

Ti'gris,  river  of  Asiatio  Turkey,  ri  ountaina 

of  Koonli.-iai d  after  a   winding  but  inth- 

eastern  courso  of  about  1000  m  les,  it   joine  the  I 
at  Km  run.  and  forms  the  Shal  '!"■ 

Persian  Cult'  after  a  course  >>'■  about  LOO  i  I       prin- 

cipal places  on  its  banks  are  Diarbekir,  Mosul,  and  Bagdad, 
and  the  ruins  of  Nineveh.  Seleuoia,  '  tesiphi  D,  in  I  "pi-. 
Along  it-  upper  coin-.-  it-  bank-  are  lined  "ill'  fu- 
ture-, visited  by  the  nomadic  nibc-  <.f  the  neighbor! 
From  Diarbekir,  where  it  becomea  navigable  for  rati-  and 
small  vessels,  to  Mo- ii  I.  if  banka  are  highly  cultivated;  but 
a  few   mil.-  below  Mosul,  and  down  to  Bagdad,  almost  all 

vegetati teases,  and  the  laud  mi  both  -i  l<  -  of  the  river 

bi me-  a  more  d  I 

arc    steep    and  overgrown  with  high  reels    and  brusliv 

which  form  the  haunts 

I  | ..     .       igc  breadth  of  tl"'  Tigi  Mosul  and 

irds,  but  its  depth,  velocity,  and  breadth 

vary  very  much  according  I"  -■ 

Tikhvin',  or  Tichvin,  town  "f  Russia,  government 
t.  mi  the  Tikhvinka,  which  by  a  canal  i- 
with  the  Volga.     I',  about  50 
Tiltmrg,  town  of  the  Netherlands,  p  [forth 

,1,  ,.  ii,,.  seat  "'    ■      -  it  'loth  manulaotui 
Several  Oc 

loh  family  b 

ip    ol    laud    |..r    ii 
I',  intwoi  l.-.  trewi 
ration.      P.  24, 

Til'den    -  > rout  -  .  b 

I'd..  9,  Is]  |  :  L.r.,d.uil...|  from  Tale  ' 
tl,,.  I   i  ok. and  »:.- 

i  .  tho  bar  in  thai  city.     Me  entered  i  i 
for  il.n  '..I.  years  waa  ohaii  man 

eotuillilt. I    New     York.         lb 

tuii. .nal  oonventlom  (in  181 
two  tcrraa  in  the  In 

n.  1840,  and  « ml  in  1> 

the  overthrow  ..t    tin     i 

I  by  i be  I'. 
Nominated   in    thi    l>. 

SI.    Colli-.   Mo..  .Cue 
ilellCV. 
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TILE— TILLODONTIA. 


Tile  [Fr.  tuile  ;  Lat.  teguta],  a  flat  plate  of  baked  clay, 
used  for  roofing,  for  flooring,  and  for  various  ornamental 
purposes  in  arehite  ture.  The  more  highly-ornamental 
varieties  are  called  ENCAUSTIC  TlLES  (which  see).  The 
earthenware  pipes  used  in  the  drainage  of  land  are  also 
called  tiles.  Tney  are  of  various  patterns  and  sizes,  are 
extensively  manufactured  by  machinery,  and  are  burned 
in  the  same  way  as  bricks. 

Tilgh'inan  (Lloyd),  b.  in  Maryland  1S1G;  was  grad- 
uate I  from  the  U.  S.  Military  Academy  July  1,  1836,  when 
commissioned  brevet  second  lieutenant  1st  Dragoons,  re- 
ceiving his  full  commission  to  that  grade  July  4  ;  but  with- 
out service  resigned  Sept.  30,  1S36,  to  become  a  civil  engi- 
neer, and  in  that  capacity  was  engaged  in  the  construction 
of  railroads  in  various  sections  and  of  works  of  public  im- 
provement in  Baltimore.  In  the  war  with  Mexico  he  served 
as  volunteer  aide  to  Gen.  Twiggs  at  the  battles  of  Palo  Alto 
and  Resaea  de  la  Palma  ;  commanded  a  volunteer  company 
Oct.,  1846  ;  superintended  the  construction  of  the  defences 
at  Matamoras  in  June,  1846;  and  in  command  of  company 
<if  light  artillery  (Maryland  and  District  of  Columbia  Vols.) 
1847—48.  Returning  to  his  profession  at  the  close  of  the 
war,  he  was  principal  assistant  engineer  of  the  western  di- 
vision of  the  Panama  R.  R.  and  chief  engineer  of  several 
Western  railroads  in  the  U.  S.  He  became  a  general  in  the 
Confederate  army  in  1862,  and  in  Feb.,  1S62,  surrendered 
at  Fort  Henry,  giving  himself  up  rather  than  abandon  his 
command;  exchanged  in  July,  he  served  afterward  in  the 
South-west,  and  was  killed  in  the  battle  of  Baker's  Creek, 
Miss.,  May  16,  186:!. 

Tilghman  (Texcii),  b.  in  Talbot  co.,  Md.,  Mar.  25, 
1810;  graduated  at  the  U.S.  Military  Academy  in  1832, 
when  appointed  brevet  second  lieutenant  4th  Artillery ; 
resigned  Nov.  30,  1833.  Locating  upon  the  family  estate 
at  Oxford,  though  thenceforward  actively  engaged  other- 
wise, he  devoted  his  spare  time  to  agricultural  pursuits. 
From  1S41  to  1S51  was  commissioner  of  State  public 
works,  president  Talbot  Insurance  Co.  1346-49,  superin- 
tendent of  military  department  of  Maryland  Military 
Academy  1847-57,  U.  S,  consul  at  Turk's  Island  1849, 
and  same  year  at  Mayaguez:  was  president  (1S55— 61)  of 
Maryland  and  Delaware  R.  R.,  projected  and  carried  to 
successful  completion  by  him ;  also  U.  S.  collector  of 
customs  at  Oxford  1857-61;  was  brigadier-general  of 
State  militia  1S37-60,  and  major-general  1S60-61,  when 
he  entered  the  service  of  the  Southern  Confederacy.  For 
many  years  he  was  president  of  the  Society  of  the  Cincin- 
nati of  Maryland,  and  treasurer-general  of  the  Society  of 
the  U.  S.     D.  at  Baltimore  Dec.  22,  1874. 

Tilghman  (AVilliam),  LL.D.,  b.  in  Talbot  co.,  Md., 
Aug.  12,  1756,  son  of  James,  secretary  of  the  proprietary 
land-office;  removed  to  Philadelphia  in  childhood;  stud- 
ied law  under  Benjamin  Chew;  practised  at  the  Maryland 
bar  17S3-93,  and  was  a  member  of  the  legislature  several 
years  ;  was  chief-justice  of  the  U.  S.  circuit  court  1801-02; 
became  president  of  the  court  of  common  pleas  July,  1805, 
and  chief-justice  of  the  supreme  court  of  Pennsylvania 
Feb.,  1806;  was  president  of  the  American  Philosophical 
Societv  1824,  and  published  several  occasional  addresses. 
D.  at  Philadelphia  Apr.  30,  1S27. 

Tilshman's  Sancl-Blast.  See  Sand-Blast,  by  G. 
F.  Barkcr,  M.  D. 

Tilgh'manton,  tp.,  Washington  co.,  Md.  P.  14S9. 
Tilia'cere  [from  Tilia,  one  of  the  genera],  a  natural 
order  of  exogenous  trees,  shrubs,  and  herbs,  mostly  trop- 
ical, and  allied  to  Malvaeeie.  The  well-known  basswood 
and  linden  trees  belong  to  this  order,  as  do  the  jute-plant 
and  a  number  of  timber  and  fruit  trees  of  tropical  re- 
gions. 

Til'lamook,  county  of  N.  W.  Oregon,  bordering  on 
Pacific  Ocean,  and  bounded  E.  by  the  Coast  Mountains, 
abundantly  watered,  and  having  the  good  harbor  of  Tilla- 
mook Bay;  surface  mountainous,  and  covered  mostly  with 
spruce  forests,  but  with  some  small  fertile  valleys.  The 
rivers  abound  with  fish,  and  coal  and  iron  have  been  found. 
Staples,  live-stock,  with  small  quantities  of  wheat,  oats, 
and  potatoes.  Cap.  Tillamook.  Area,  1400  sq,  m.  P.  40S. 
Tillamook,  p. -v.,  cap.  of  Tillamook  co.,  Or. 
TilJand'sia  [named  by  Linneeus  in  honor  of  Dr.  Elias 
Tillands,  a  Finnish  botanist],  a  genus  of  epiphytic  air- 
plants  of  the  order  Bromeliacea?.  There  are  many  species, 
eight  of  which  are  natives  of  the  Southern  U.  S.  Of  these, 
T.  usneoides,  the  long  or  Spanish  moss  (so  called),  is  the 
best  known.  It  is  abundant  in  the  more  humid  districts 
of  the  South,  where  it  hangs  in  long  festoons  from  the 
trees.  Its  central  fibre  is  extensively  used  in  stuffing  mat- 
tresses. The  plant  is  used  in  making  an  ointment  asserted 
to  bo  a  cure  for  hemorrhoids,  and  in  winter  it  is  eaten  by 
cattle. 


Tilleinont',  de  (Louis  Skbastien  le  Nain),  b.  at 
Paris  Nov.  30,  1637;  was  educated  by  the  Jansenists  of 
Port  Royal ;  studied  theology  at  the  seminary  of  Beau- 
vais;  took  holy  orders  in  1672,  and  became  subdeacon  at 
the  St,  Lambert;  retired  in  1677  to  the  monastery  of  Port 
Royal,  and,  when  the  government  closed  this  institution  in 
1679.  to  his  estate  of  Tillemont,  between  Vincennes  and 
Montreuil,  where  he  d.  Jan.  10,  1698.  He  wrote  M&moirea 
2>uur  servir  a  V  HUtoire  eccMtsiastiquc  des  six  premiers  So- 
cles (16  vols.,  1693-1712),  Histoirc  des  Empereurs  et  des 
autre*, Princes  qui  ont  reijne  durant  lea  six  premiers  Siecles 
de  VEglhe  (6  vols.,  1692-1738).  His  17c  de  St.  Louis  was 
first  published  by  tho  French  Historical  Society  (6  vols., 
1847-51). 

Til'ley  (Samuel  Leonard),  C.  B.,  b.  in  Queen's  co., 
New  Brunswick,  May  8,  ISIS,  descended  from  a  loyalist 
family  of  Massachusetts;  received  a  good  English  educa- 
tion ;  settled  at  St.  John's ;  took  an  active  part  in  organ- 
izing temperance  associations :  engaged  in  politics  on  the 
temperance  issue;  was  elected  to  the  provincial  assembly 
1851 ;  became  a  member  of  the  cabinet  and  provincial  sec- 
retary Nov.,  1S54;  resigned  May,  1855;  again  held  the  same 
office  from  July,  1857,  to  Mar.,  1861 ;  was  leader  of  the  gov- 
ernment 1S61-65  ;  was  a  commissioner  to  confer  with  the 
governments  of  Canada  and  Nova  Scotia  on  intercolonial 
trade  and  railways  1861.  and  on  the  project  of  confedera- 
tion 1S64;  was  a  delegate  to  the  British  government  on 
the  railway  question  1S61-62,  and  on  that  of  confedera- 
tion 1866-67;  was  prominent  in  effecting  the  settlement 
of  the  latter  question,  and  for  several  years  from  the  or- 
ganization of  the  Dominion  government  in  1S67  was  min- 
ister of  customs  in  the  Dominion  cabinet. 

Tillico,  tp.,  St.  Francis  co.,  Ark.     P.  733. 

Til'linghast  (Joseph  Leonard),  b.  at  Taunton,  Mass., 
in  1791;  graduated  at  Brown  University  1819;  became  a 
lawyer  at  Providence;  was  many  years  a  member  of  the 
State  assembly,  and  often  Speaker  of  that  body  ;  was  chiefly 
instrumental  in  promoting  improvements  in  the  judiciary 
and  common-school  systems,  and  was  a  member  of  Con- 
gress 1S37-43.  D.  at  Providence,  R.  I.,  Dec.  .SO,  1844. 
Author  of  An  Oration  on  Gen.  Greene  (1813),  A  Eulogy  on 
Adams  and  Jefferson  (1826),  and  other  published  speeches 
on  political  subjects. 

Til'loch  (Alexander),  LL.D.,  b.  in  Glasgow  Feb.  28, 
1759;  was  a  practical  mechanic,  and  in  1781  conceived  the 
idea  of  the  production  of  stereotype  plates  for  printing, 
and  for  that  purpose  entered  into  partnership  with  Mr. 
Foulis,  a  noted  printer  in  Glasgow,  and  patents  for  his 
invention  were  taken  out.  His  father  was  a  tobacconist, 
and  for  a  short  time  he  was  engaged  with  his  brothers  in 
that  business;  but  he  soon  returned  to  printing,  and  in 
17*7  went  to  London,  where  he  purchased  The  Star,  an 
evening  newspaper,  which  he  conducted  for  more  than 
thirty  years.  In  1790  he  formed  a  plan  for  producing 
bank-notes  which  could  not  be  counterfeited,  but  it  was 
not  carried  into  effect.  In  1797  he  established  the  Phi- 
losophical Magazine,  which  he  edited  with  great  success, 
ami  just  before  his  death  commenced  the  publication  of 
the  Mechanic's  Oracle,  a  weekly  journal.  He  was  a  min- 
ister of  the  sect  known  as  Sandemanians,  devoted  much 
attention  to  the  study  of  the  prophecies,  and  published  a 
volume  of  Dissertations  introductory  to  the  Study  of  the 
Apocalypse  (1S23).     D.  at  Islington  Jan.  26,  1825! 

Tillodon'tia  [Gr.  TiWtiv,  to  ''tear,"  and  65ou*,"  tooth"], 
an  extinct  group  of  Tertiary  mammals,  now  regarded  as 
finning  a  distinct  order,  possessing  characters  interme- 
diate between  carnivores,  rodents,  and  ungulates.  In  Til- 
luthcriiim,  the  typical  and  best-known  genus,  the  skull  re- 
sembles in  shape  that  of  the  bear.  It  is  expanded  by  air- 
cavities  in  the  frontal  region.  The  orbits  are  confluent 
with  the  farge  temporal  fossa:,  which  are  separated  at  the 
middle  line  of  the  skull  by  an  obtuse  sagittal  crest.  -  The 
nasals  are  stout,  and  expanded  behind.  The  dental  for- 
mula in  the  adult  is  incisors,  §ZS;  canines,  4^~i ;  premo- 
lars, £zf :  molars,  §Z^.  The  anterior  incisors  both  above 
and  below  are  large,  curved,  scalpriform,  and  faced  in 
front  with  enamel.  They  grow  from  persistent  pulps,  and 
strongly  resemble  the  corresponding  teeth  of  rodents.  The 
canines  arc  quite  small.  The  upper  molars  are  peculiar, 
and  the  lower  are  of  the  paheotherium  type.  The  brain- 
cavity  is  small.  As  in  most  if  not  all  Eocene  mammals, 
the  hemispheres  were  small,  and  extended  but  slightly 
over  the  cerebellum  or  over  the  olfactory  lobes.  The  lat- 
ter were  large  and  projected  well  forward.  The  hemi- 
spheres were  evidently  somewhat  convoluted.  The  cere- 
bellar fossa  is  large,  expanded  transversely,  and  extends 
above  the  cerebral  cavity.  The  vertebras  resemble  those 
of  somo  carnivores:  the  cervicals  were  short,  the  lumbars 
quite  large.  The  radius  and  ulna  were  separate  and  of 
nearly  equal  size.    The  scaphoid  and  lunar  bones  were  dis- 
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tinct.     Tho  feet  were  plantigrade,  apparently  fitto.l  for  dig- 
gin,!,',  and  eaeh  had  live  toes.     There  was  a  well-marked 
third  trochanter  on  the  femur,  and  the  tibia  and  fibula 
distinct.     The  best-known  species     T.fodien     Ma 
about  two-thirds  the  size  ol  a  tapir.     The  first  known  re- 
mains of  this  order  were  found  in   Monmouth  eo.,  V.I.. 

and  described  under  the  name   Anchippodva     fi      bj 

Dr.  Lcidy.    This  genus,  and  even  B] ie  .  is  m 

as  identical  with  Trngosnn  <-,ist,,ridens  0f  the  same  author. 
from  the  Eoceno  of  Wyoming.  It  is  easily  distinguished 
from  Tillotherium  by  tho  presence  of  a  small  pair 

cisors  in  the  lower  jaw  between  tho  large  scalpnfonn  is. 

Tho  systematic  relations  of  these  genera  were  not  known 
until  the  discovery  of  Tilloth'-ritun.     A   second  family  of 

this  order  is  represented  by  Stylinodon,  in  which  the  

lars  are  rootless,  subquadratc  in  transverse  section,  and 
faced  with  enamel  within  and  without.  S.  mints,  Marsh, 
was  about  as  largo  as  a  capybara.  0.  C.  Mausii. 

Til'lotson  (John),  D.  D.,  b.  at  Sowerby,  York  hire,  in 
1030 ;  was  educated  at  Clare  Hall,  Cambridge,  where  he 
was  made  a  fellow  in  1651.  He  was  originally  a  rigid 
Puritan,  and  in  1067  becamo  tutor  in  the  family  of  C 
well's  attorney-general,  but  at  the  Restoration  went  over 
to  tho  Established  Church,  in  which  he  took  order-,  and 
becamo  in  succession  curate  of  Cheshunt,  rector  of  Ke! 
dington,  preaoher  at  Lincoln's  Inn,  dean  of  Canterbury, 
prebend  of  St.  Paul's,  and  finally,  in  1691,  archbishop  of 
Canterbury,  having  in  the  mean  while  served  as  clerk  of 
the  closet  to  William  III.  and  as  member  of  the  comioi- 
sion  appointed  in  16S9  to  revise  the  English  liturgy.  He 
took  an  active  part  in  measures  in  opposition  to  popery, 
opposed  the  declaration  of  Charles  II.  in  favor  of  liberty 
of  conscience,  and  was  an  earnest  advocate  of  tho  exclusion 
of  the  duke  of  York  from  the  succession.  He  ranks  among 
the  foremost  of  English  preachers ;  published  during  his 
lifetime  several  volumes  of  sermons,  and  left  many  more 
in  manuscript,  and  for  the  copyright  of  these  his  widow 
received  2500  guineas.  Several  editions  of  his  Sermons,  in 
12  and  14  volumes,  were  published.  His  completo  works 
have  been  published  (3  vols,  fol.,  1707-12,  and  10  vols.  Svo, 
1820),  and  many  of  his  sermons  have  been  translated  into 
French  and  German.     D.  in  London  Nov.  22,  1694. 

Til'ly,  von  (Joiiann  Tskhclaes),  Count,  b.  in  thocastlo 
of  Tilly,  near  Gemblours,  province  of  Brabant,  Belgium, 
in  Feb.,  1559  ;  was  destined  for  the  Church,  being  a  younger 
son,  and  educated  by  the  Jesuits,  but  preferred  the  military 
profession  ;  servod  under  Farncse  in  tho  Netherlands,  and 
under  Duke  Philip  Emanuel  of  Lorraine  in  Hungary,  and 
was  in  1610  appointed  field-marshal  by  Duko  Maximilian 
of  Bavaria.  When  the  Thirty  Yrcars'  war  broke  out,  he 
was  made  commander-in-chief  of  the  army  of  the  Holy 
League;  suppressed  the  insurrection  in  Bohemia  after  tho 
battle  of  Prague,  Nov.  8,  1620  ;  conquered  the  Palatinate; 
defeated  Christian  IV.  at  Lutter-am-Barenberg  Aug.  27. 
1626;  was  made  commander-in-chief  also  of  tho  Au-hiao 
army  after  tho  dismissal  of  Wallenstein  in  1630  ;  stormed 
Magdoburg  May  20,  1630,  but  was  utterly  defeated  by  Gus- 
tavus  Adolphus  at  Breitenfeld.  Sept.  17,  1631,  and  again  on 
the  Lech,  Apr.  15,  1632,  in  which  battle  he  was  mortally 
wounded.     D.  at  Ingolstadt  Apr.  30,  1632. 

Til'sit,  town  of  Prussia,  province  of  Prussia,  on  the 
Niemcn,  is  regularly  built,  and  in  a  fertile  and  well-culti- 
vated district.  It  manufactures  cloth,  hosiery,  oil,  paper, 
chemicals,  has  several  sugar-refineries  and  important  eel 
and  salmon  fisheries,  and  carries  on  a  considerable  trade 
in  grain,  hemp,  flax,  wool,  and  horses.      P.  20,251. 

Til'sonburg,  p. -v..  Oxford  co.,  Ont..  Canada,  on  Big 
Otter  Creek,  16  miles  N.  of  Port  Burwell.  It  lias  good 
water-power,  large  lumbering  interests,  and  a  weekly  news- 
paper.    P.  about  1000. 

Tilt  Cove,  port  of  entry  on  Whit,-  Bay,  Newfound- 
land, 230  miles  by  steamer  X.  W.  of  St.  John.  It  i^  a 
picturesque  village,  and  owes  its  importance  t"  D  rii  fa  cop 
per-mino  which  is  actively  worked.  There  is  also 
of  nickel,  occurring  in  a  regular  lode:  the  oopper,  how- 
ever,  is  in  pockets  or  bunches.  Tim  harbor  is  not  \  cry 
good.      P.  770. 

Til'ton,  tp.,  Fleming  co.,  K.v.     P.  125. 

Tilton,  p.-v.  and  tp.,  Belkna] .,  tf.  H  •  •"'  Boston 

Concord  ami  Montreal  R.  I',.,  has  ■  <  national  bank.    1'.  II  17. 

Tilton  (Jakes),  M.  D..  b.  in   Kent  oo.,  Del.,  Ji I. 

1715:  educated  at  Nottingham   loademj  and  al  Philadej 
phia.  Medical  School ;  practised  al  Di  ntll  177''. 

when  be  beoa hi   i to  a  Delawa  '■  with 

which  he  was  pre, on  al  the  batt  i  '  land  and 

White  Plains:   was  ho  pital     I  ''"  ' 

of  the  war;  resumed  pra  '":,".v 

years  in  the  legislator!       WS      '  member  of  the  I 

i  . :  commissioner  of  loans  1785  I  SO] 
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physician    and   surgeon-general   to    the    I 
armj   i 

of  Delawan  I  papers  on  agricultural 

wing  and  the  curculio,  and  ws    author 

Of    /-  n/j). 

mington,  1813).     D.  near  Wilmington  May  n,  t 

Tilton      I  ,.  I,,  in  Sen  Y.,rk  0  was 

educated  al  the  Hew  York  I 

journalism  at  an  early  age,  and  in  I  ui 

the    New    York    Independent,   a    weekly    religious  journal 
edited   b     Ri       H 

Richards,  himself  and  his  wife  i iming  active  

of  Plymouth  ohnxoh,  Brooklyn, of  which  .Mr.  B 
pastor.     .Mr.   Bee  ihi  i   n  signing  thi    ed  torshin  of  v- 
depmdent  in    1863,  was   succeeded   by  -Mr.  Tilton.  wo 
1871  also  became  editor  of  the  Brookl;  i     I  daily 

newspaper,  both  being  owned  by  Mr.  Hei  [n 

i872 sequi  i  with 

these  i lali  was  discontinni  I,  and  be  established   The 

Golden  Ige,  aweeklj  lal,  which  he  conducted  till  1874. 

In  that  year  he  brougl  i  against  Mr.  lb her,  whom 

be  charged  with  criminal  intimi  rj  with  hi-  wife,  claiming 

damage-  of  $100,000.    The  rail  la  b  I  I  the 

jury  were  unable  to  agree  nj  ng  for 

the  defendant  and  thn     for  tl 

larpublic  lecturer,  and  has  published 

and  Slavery  I  1861  .  77,' 

Fly   (1865),   £ 

Hungry  Kill    u  (1865), 

Church  i  1867  I,  TI..  s.  .  •..  :     i 

Sanctum  Sanctorum,  or  Proof' &  TabU 

(1871),  Life  of  Victoria  0.  II V I  (1871),  and  Tern 

Tossed,  a  novel  (1875). 

Tim'ber,  tp.,  Pi  hi.     P.  1707. 

Timber  and  Timber  Trees.  mx. 

Timber  Creek,  p.-v.  and  ip.  M.,  P.886. 

Timber  Creek,  tp.,  Cowley  co..  Kan.     P.  97. 

Timber  Hill,  tp.,  Bourbon  co..  Kan.     P.  10 

Timber,  Preservation  of.     See  I'm 
Timber,  by  II.  Wunrz,  A.  M. 

Timber  Ridge,  tp.,  Morgan  co.,  West  \'a.     P.  657. 

Timber  Trees,  Culture  of.     See   \c: 
by  J.  J.  Thomas. 

Timbre,  of  the  voice.    Bee  Von  I  .  by  K.  U.  B 

Timbre,  of  tones.      Sec    Aohmus,   ly    I'lm 
Rood,  A.  M. 

Tinibs  (John),  b.  at  Clerkenwell,  London.  England, 
Aug.  17,  ism  ;  was  for  some  time  amannensis  to  Sir  Rioh- 
ard  Phillips,  publisher  of  tho  Monthly  Magazine,  in  whioh 
he  made  his  tir^t  appearanos  as  a  writer;  was  editor  of  the 
Mirror,  a  cheap  and  popular  literary  weekly,  lv-'7  '■'■<.<■( 
the  Lib  rary  World  1839   10,  and  one  of  the  editor*  ol 
Illustrated  London  News  1842  58.     D.  in    bond 
1875.     Author,  among  other  works,  ol 
The  Arcana  of  8< 
/.,/.,,  for  th     ' 

in   Science    and     I   '   (31    rol  Th'   l'l"-t> 

fear  Book  (2  vols.,  1    iO    il),  Things  »..t  Generally  A' 
(7  vol       i 
Inecdotic  Biography    2  vols.,  '  Will  said 

I),   Walks  and 
(1864),  Bomanoe  of  Li  I 

triei- 

1 1866),    Wonderful  Inventions  |  lsc 

City  and  Subu  ' 

,,/'    ONI 

""' 
,/,l,e/  and    H 

Timbno'too,  town  of  S  Centra 

bi  in  b 

c. .     li  is  m  an  unhealthy 
live  distriol :  proi  Isioni  I 
tant  plaoos.     Bui  rorthe  trailie  betwi   i   K 
timpoi 
.  rorcly  from  licii 
ed  by  the  Moors  and  by  neigbb 
rain,  and  is  still   Inen 

m 1  I 

:,. -I, I  here  Hi 
leathers,  gold   ll 
to  a  rapid  ill 

eni.  the  riuili 

I    I,  l,eb    lie 

mainly  of  mud  fa 

tloing,     It  la  lurroun  led  wll     walls,  but  the  walla  »r. 
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bad  repair ;  it  has  no  manufactures.  Its  inhabitants,  num- 
bering about  18,000,   ire  negroes. 

Time  [Sax.  lima]  has  been  characterized  as  that  wherein 
there  is  mom  for  evi  nti  to  happen,  as  in  space  there  isroom 
for  things  to  be  placed.  "For  times  and  spaces,  says 
Sir  Isaac  Newton,  "arc.  as  it  were,  the  places  as  well  of 
themselves  as  of  all  other  things.  All  things  are  placed 
in  time  as  to  order  of  succession,  and  in  space  as  to  order 
of  situation."  (  Principia,  Scholium  to  Def.  vii.)  bo  space 
and  duration  (out  of  which  latter  time  is  parcelled  out)  are 
to  be  regarded,  in  accordance  with  all  experience,  as  ezwrf- 

,-,„,  relatic f   things   actual.     The   limit  which  occurs 

when,  and  not  nhere,  one  part  or  portion  of  duration  ends 
and  another  begins,  but  which  does  not  ocenpj  any  portion 
of  duration  (does  not  last  at  all),  such  a  limit  is  an  mstant. 
It  differs  from  a  moment,  which  is  itself  a  small  but  indefi- 
nite portion  of  duration.  (The  busy  and  hurried  man  says, 
••  Wait  a  moment,  and  I  will  attend  to  you.")  The  analogy, 
and  vet  contrast,  in  this  case  being  thus  perfect,  it  is  not 
strange  that  an  instant  should  be  designated  as  '  a  point 
of  time."    The  instant  is  that  which  marks  the  present,  the 

veritable r  .■  which  thus  does  not  last,  does  not  endure.    It 

seems  to  be  in  consistency  with  this  that  some  of  the  ancient 
languages  lone  no  present  tense. 

The  practical  note  has  the  characteristic  of  the  moment, 
enduring  while  some  specific  consideration  can  be  held 
before  the  mind:  as  now  we  are  reading  and  comprehend- 
in"'  this  sentence.  Yet  this  same  practical  now  must  be  a 
sensible  fraction  of  the  life  of  an  ephemera,  which  lasts 
only  for  a  single  day.  And  it  is  then  quite  conceivable 
that  in  the  ease  of  beings  of  a  far  higher  order  than  our- 
selves the  practical  now  should  include  a  sensible  fraction 
of  a  whole  human  life;  while  to  the  infinitely  supreme 
Being  all  that  has  taken  place  in-  history,  and  all  that  is 
anticipated  in  the  future,  will  be  one  vast,  comprehensive, 
ever-during  note  ("  the  Eternal  Now"). 

Of  the  Infinity  of  Space  and  of  Time— Space  cannot  bound 
or  limit  itself.  It  is  therefore  continuous  on  all  sides,  and 
presents  in  all  directions,  as  far  as  it  is  itself  concerned, 
an  inexhaustible  emptiness  ;  and  thus  (viewing  the  matter 
from  the  physical  side)  we  arrive  at  the  induction  that 
space  is  veritablv  boundless,  absolutely  infinite.  In  com- 
parison, and  also  in  contrast  with  this,  we  must  (whatever 
form  of  belief  we  may  otherwise  cherish)  accept  the  con- 
clusion that  something  always  teas,  since  the  zero  of  exist- 
ence (non-existence)  has  in  itself  no  energy  to  produce 
aught.  The  great  pre-existcnt  must  then  have  been  "  from 
everlasting,"  and  in  that  is  Eternity  Past.  Then,  as  all 
our  experience  shows,  there  will  be  room  for  the  successive 
occurrence  of  events  in  the  duration  to  come,  or  in  that 
duration  parcelled  out  or  measured — that  is,  in  time  to 
C0me — to  go  on  or  continue  always,  and  that  "for  ever  and 
ever  :"  and  in  that  we  have  the  characteristic  of  the  Eter- 
nity Future.  Now,  it  is  the  combination  of  both  these — 
of  the  Eternity  that  was  "  from  everlasting,"  and  that  which 
is  to  be  "  to  everlasting  "—nothing  less  than  that  combina- 
tion, nothing  short  of  it,  that  there  is  constituted  for  us 
the  absolute  infinite  of  duration. 

Comparison  of  Finites  with   Infinites. — If  a  point  P  be 
assumed  in  a  straight  line,  interminable  in  both  directions 
(toward  A  and  toward  B,  Fig.  1), 
Fig.  1. 
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then  all  that  division  of  the  interminable  line  from  P  in 
the  direction  of  A  must,  in  effect,  be  regarded  as  being 
neither  greater  nor  less  than  the  other  division  of  the  line 
extended  from  P  in  the  direction  of  B  ;  the  two  divisions 
being  both  in  effect  terminated  at  P,  but  interminable 
otherwise,   though   in  opposite  directions;    each    division 

being  thus     '  the  half  of  the  original  interminable 

line.  But  if  a  new  point  P'  be  assumed  in  the  same  line 
with  P,  and  at  a  finite  distance  from  P,  either  yrcat  or 
small,  then,  reasoning  as  before,  the  division  toward  one 
sib-  of  P',  but  interminable  in  the  direction  of  A,  must,  as 
before,  be  regarded  as  being  equivalent  to  the  division  in- 
terminable in  the  direction  of  B:  and  so  each  division,  as 
before,  be  in  effect  the  half  of  the  original  line  interminable 
both  ways.  And  yet  to  one  half  thus  obtained,  in  com- 
parison with  that  which  begins  at  P,  has  been  added  the 
distance  P'P  in  the  direction  of  A,  and  from  another  has 
been  subtracted  that  same  distance  P  P'  in  the  direction 
of  B.  It  appears,  then,  that  the  characteristic  of  a  line 
terminated  in  one  direction,  but  interminable  in  the 
other,  as  being  in  effect  the  half  of  the  line  interminable  both 
wavs,  is  not  affected  by  the  addition  or  the  subtraction  of 
any  finite  portion  of  the  as  designated  half,  be  that  finite 
portion  either  great  or  small.  So  the  finite  portion  is  a 
relative  zero  in  comparison  with  a  line  interminable  in 
only  ono  direction,  being  utterly  worthless  in  the  com- 


parison. That  it  ought  to  be  so  will  moreover  appear 
from  the  consideration  that  a  terminated  line,  either  great 
or  small,  made  use  of  as  a  measure  of  the  line  interminable 
in  only  one  direction,  must,  in  every  instance,  be  icorthless 
for  such  a  purpose,  since  the  continued  application  of  the 
measure  must  ever  fail  to  approach  (and  so  never  reach) 
tin-  termination  of  that  which,  in  the  very  direction  of  the 
advance,  is  itself  interminable. 

So  in  comparison  again,  and  in  contrast,  the  abstraction 
of  cither  a  thousand  years  or  one  day  from  the  Eternity 
Future,  to  be  added  to  the  Eternity  Past,  will  still  leave 
cither  in  effect  the  half  of  the  absolute  infinite  of  duration 
extending  -from  everlasting  to  everlasting."  and  thus 
cither  a  thousand  years  or  one  day  be  alike  worthless  as  a 
measure  of  either  the  past  without  beginning  or  the  future 
without  end;  and  thus,  at  least,  "a  thousand  years  be  as 
one  day,  and  one  day  as  a  thousand  years." 

Of  Absolute  and   Relative    Time,   and    the   Measure,  of 

Time. Says    Sir    Isaac    Newton.    "Absolute,    true,    and 

mathematical  time,  of  itself,  and  from  its  own  nature, 
flows  equablv,  without  regard  to  any  thing  external" 
(  Principia,  Scholium  to  Def.  vii.  of  book  i.) ;  and  he  would 
make  duration  to  be  but  "  another  name"  for  that:  and 
of  duration  absolute  time  is  indeed  a  portion.  All  ex- 
perience, moreover,  confirms  us  in  the  belief  that  there 
is  room  for  the  like  succession  of  events  within  the  same 
extent  of  duration;  and  that,  in  accordance  with  the 
figurative  description  already  quoted,  through  the  in- 
stantaneous present,  the  Eternity  Future,  moment  by 
moment  (if  we  estimate  it),  passes  over  into  the  Eternity 
Past.  We  recognize  this,  to  some  extent  at  least,  in  our 
ordinary  language  when  we  say,  "When  to-morrow 
comes"— not  when  we  come  into  to-morrow,  time  being 
sometimes  regarded  as  being,  even  in  its  mathematical 
aspect,  the  only  independent  variable. 

■■  Relative,  apparent,  and  common  time"  (continues  the 
same  great  author  already  quoted)  "is  some  sensible  and 
external  (whether  accurate  or  unequable)  measure  of 
duration  by  means  of  motion,  which  is  commonly  used 
instead  of  true  time;  such  as  an  hour,  a  day,  a  month,  a 
year."  In  its  applications,  such  relative  time,  when  now 
used,  is  almost  always  corrected  by  an  equation  of  time ; 
of  which  more  hereafter. 

Next,  with  regard  to  the  measures  of  time,  whether  vari- 
able or  accurate.  A  suitable  measure  of  time,  and  withal 
a  natural  one.  is  to  be  found  in  the  earth's  rotation  about 
its  axis;  which  measure  will  be  found  to  possess  the  three 
requisites  which  must  belong  to  every  good  measure— viz. 
(1)  It  must  be  of  suitable  size  or  magnitude;  (2)  it  must  be 
readily  accessible,  and  admit  of  an  easy  application  ;  (3)  it 
must,  if  possible,  be  invariable. 

(1)  The  sidereal  da,/  (see  Moon)  which  is  completed  in 
the  time  occupied  bv  the  rotation  of  the  earth  about  its 
axis  will  be  found  to  have  in  itself  all  these  requisites, 
though  our  limits  will  not  admit  of  the  exposition  of  that. 
But.  admitting  what  has  just  been  stated,  we  ought  next 
to  ascertain  how  we  arc  to  determine  when  a  globe  rotating 
about  its  axis,  and  at  the  same  time  transferred  in  space,  has 
just  completed  one  entire  rotation.  For  this  purpose,  sup- 
pose two  entirely  similar  globes  to  be  placed  as  in  Fig.  2, 
with  the  meridian  P  M  of  the  one  parallel  to  the  P  M' 
of  the  other.  Then,  if  the  respective  angular  velocities 
of  rotation  of  the  globes  be  equal,  the  plane  P'  M'  of  the 

one  will  continue  paral- 
lel to  P  M,  and  so  at  the 


Fig.  2. 
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end  of  one  complete  ro- 
tation P'  M'  will  be 
found  to  be  parallel  to 
P  M  in  the  original  po- 
sition of  the  latter.  Now, 
if  instead  of  two  globes, 
we  suppose  one  globe, 
turning  still  with  the 
same  angular  velocity, 
to  have  advanced  dur- 
ing one  rotation  from 
the  first  of  the  two  po- 
sitions in  the  figure  to 
the  second,  then  the  me- 
ridian P  M  will  be  in  the 
position  P'  M',  and  itn  If 
be  parallel  to  the  posi- 
tion which  it  had  at  first.  Now.  if  the  plane  of  P  M 
passed  through  or  coincided  with  the  direction  of  a  fixed 
star,  P'  M'  would  also  sensibly  coincide  with  the  same, 
since  the  directions,  such  as  P  M  and  P'  M',  extending  to 
the  same  fixed  star,  would  be  sensibly  parallel.  And  so 
between  two  successive  transits  of  the  same  fixed  star  would 
be  accurately  accomplished  one  complete  rotation  and  also 

one  sidereal  day. 

The  sidereal  'day  of  astronomers  begins  when  the  vernal 
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equinox  is  on  the  meridian  of  the  place  of  observation. 
As  the  position  of  the  vernal  equinox  is  affected  by  the 
very  slow  change  due  to  the  precession,  this  praoticaj 
real  day  is  the  veriest  trifle  less  than  the  true.     More 

the   position   of  every   terrestrial    i idian    i-    also    ret] 

slowly  changed,  and  the  precession  not  quite  that  due 
uniform  change.  But  all  would  make  a  difference  in  the 
observed  time  of  but  little  more  than  one  second  in  nine 
teen  years,  and  therefore  no  correction  is  made  for  it,  tin- 
whole  being  understood.  The  apparent,  rotation  of  tin- 
heavens  being  due  to  the  actual  rotation  of  the  earth,  il 
will,  like  the  latter,  be  isochronous  in  the  whole  and  In  all 
its  parts,  which  all  the  observations  of  sidereal  time  jus- 
tify. 

Of  Solar  Time,  Mean  Solar  Time,  Apparent  Solar 
and  I  he  Equation  of  Time. — If,  as  in  Fig.  2.  1'  M  In-,  at  any 
instant,  the  meridian,  the  plane  of  which  passes  through 
the  visible  place  of  the  sun  (affected  h\  aberration),  then 
to  all  places  of  which  P  M  is  the  meridian,  to  which  tin- 
sun  is  visible,  the  time  will  be  that  of  apparent  noon. 
Between  that  and  the  next  succeeding  noun  the  earth  will 
have  moved  from  P  to  P'  (the  extent,  of  the  motion  being 
here  exaggerated).  Before  this  (in  accordance  with  what 
has  been  heretofore  demonstrated),  a  sidereal  day  will  lie.  < 
been  accomplished,  the  meridian  having  in  that  period 
arrived  at  the  position  1"  M,  parallel  to  its  first  position, 
PM.  But  in  order  that  the  plane  of  the  same  meridian 
should  a  second  time  pass  through  the  apparent,  place  of 
the  sun,  P'  M'  must  rotate  still  farther  until  it  arrives  at 
the  position  P'  S,  and  then,  and  not  before,  will  be  com- 
pleted the  apparent  solar  dot/.  The  time  meted  out  by 
these  motions  is  apparent  solar  time.  Now,  the  arc  M'  S 
in  the  plane  of  the  earth's  equator  is  (on  a  small  scale)  an 
arc  of  right  ascension,  and  P  P',  in  the  same  plane,  meas- 
ures, on  the  large  scale,  the  motion  of  the  earth  in  its  or- 
bit, also  in  right  ascension ;  and  the  angle  at  the  sun 
measured  by  P  P'  is  the  alternate  angle  to  M'  P  S.  Hence 
tho  angular  excess  of  motion  M'PS  above  a  whole  rota- 
tion, between  one  noon  and  the  next,  is  itself  equal  to  tin- 
angular  motion  of  the  earth  (orbital  motion,  that  is)  in 
right  ascension  in  the  same  interval.  Now,  as  will  be  de- 
monstrated, the  angular  motion  of  the  earth  in  right  ascen- 
sion from  day  to  day  is  variable.  Hence,  although  the 
earth's  rotation  is  isochronous,  the  solar  days  must  be  un- 
equal. But  by  combining  a  great  number  of  them  (com 
paring  them  with  sidereal  time),  and  then  dividing  by  the 
whole  number,  we  obtain  the  average  or  mean  solar  day. 

There  are  two  principal  causes  of  tho  variation  in  the 
daily  increment  of  the  earth's  right  ascension.  One  of 
these  is  obliquity  of  the  ecliptic  (earth's  orbit  i  to  the  equi- 
noctial. Did  the  earth's  motion  around  the  sun  take  place 
in  a  circle,  and  if  that  motion  itself  were  uniform,  even 
then  tho  motion  in  right  ascension  would  be  variable;  for 

Fig.  3. 
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then,  although  the  motion  in  longitude  from   the  equinox 
E  (  Pig.  3)  would  in  one  quarter  of  a  year  amount   to  BO 
or  E  S,  and  the  motion  in  right  ascension,  E  R,  be  also  90  . 
vet  as  respects  any  intermediate  point  1.  tin  right  D 
B  A  would  bo  Jess  than  the  longitude  E  I..    The  effect  ol 

this  from  .lay  to  day  (the  gain  in  right  a.-ccusioii  hem 

than  the  average)  would  be  to  make  tl above 

whole  rotation  to  make  out  a  solar  daj  fese  than  the 
age,  and  so  the  solar  day  I"-  made  '""  »4orl  lor  H"-  avi 
or  time  too /ast;  so  that,  if  the  earth  even  revolved 
formly  around  tho  sun,  solar  time  would  be  i 
the  equinox  onward  to  the  solstice,  the  different  e,  al 
while,  however,  becoming  less  and  less,  until  at  til 
FlO.  4. 


the  right  ascension  E  It  had  b  ""'';■ 

In  goin"  from  the  solstice  fo  tho  noxt  equinox,  the  earth 
B-oine  through   the  arrange.,  would    boloi 

lie.S  turned  from  right  to  li  -  thofarthei  end, 

tho  differences   in   question   would 


■       Mid   (as  in   fig.  4)  the  ore    | 

being  '•  ra  than  B1  I.'.  that  of  Ion 

BO  .  we  shall  hi  reB  \   ■•.  ■ 
the  motion  in  right  ascension,  in  going 

[uinox,  will    i 
longitude,  instead  oi  i  -  true  in  the  _■ 

tin-  equinox  toward  tl  though  «ii°  will  • 

plcled     in  „    .,,    ,||(, 

ial  point  E', 
The  summing  up  of  this  i-.  that  in  consequence  of  the 
motion  of  the  earth  in  an  orl.it  oblique  to  tin-  plant 

earth's  equator  i  and  then  i .!-"  to  tl 

time  would  be  made  loo  /a 

f//.   egtrini 

ever,  exactly  over ne  at  the  end  of  the  one  quarter  of  the 

vein-,   w  in  :   would  am    -  ljut    in 

r  equinox,  ,! 
of  the  eorth'e  obliqui  m  >tion  would  be  to  make  iolar  time 

at   first    too  the  earth    v. 

toward  tht   ><■  •  I 

at  the  end  of  He    one  qui fa  year,  when  the  earth 

would  arrive  at  the  next  equinox  ;  and  the  right  s 
of  the  earth  thus  bethe  same  at  tht  ■    ■  tot  the 

solstices  as  it  would  ;  i rth  baa  moi ■  I 

intheplaneol  I  nd  so  had  kept  mean  time. 

Solar  time  would  the-  be  ri^At  whl  b  was  at  either 

of  the  equinoxes  or  ol  tin-  solstict  B,  whi  <v  eoifi- 

nox  and  the  succeeding  lar  time  would  be  t* 

but  between  any  solstice  and  the    succeeding  •  quit, 

time  would  be  too  slots,  there  being  tour  inetanu 

tho  equinoxes  and  at  the  BO] 

at  which  solar  time,  kept  by  the  earth'.-  motion,  would  he 
right,  with  four  intervening  intervals  within  which  time 
thus  kept  would  he  ulteniatel  v  tuo  fast  aid  '-.,.  shorn :  /our 
intervals  for  the  second  half  of  tin-  voir  would  M 

effects  of  the  fir   t. 

But  the  earth  doet  not  revolve  around  the  sun  uniformly 
in  a  circle,  but  in  an  ellipse,  with  aval  lar  mo- 

tion,    (See  Planet.)     Y>t  the  evolution 

ill    I  lie  ellipse,  from    the  pi 

m/c  i  to  the  aphelion  A  I  ot -  placi 

accomplished  in  the  same  time  with  the  other  half  revolu- 
tion (from  A  to  P):   and   either   the   -nine  time  in  which   a 
hidv  moving  in  a  circle  at  the  di  si 
A  P)  would  describe  its  hull   oircumference.     It 
then,  from  P  to   l,  the  earth  at  fit   t  movi       ■'      than  the 

.  und  so  mitl.  i 
complete  the  solar  daj  i   >   t  the  day  i-  tic 

too  /on-/,  and  solar  time  thl  nigh  the  half 

year  while  the  earth  is  passing  from  P I 
the  1st  of  January  to  about  the  l-t  of  Julj 
being  true,  ti  oi  m  id  om  the  beginning  ol  duly 

to  January  i ''.  s.  for  the  other  half  of  the  yaai 

tin ns  at  1' ami  A.  notwithstanding,  being  lb at  which 

the  earth  would  in- if  it  n-i-.h.-i  in  a  circle  uniformly  at 
the  mean  distance  i.  C,  whioh  is  the  one-hall  ••!  I'  \.     We 
have,  then,  from  'this  cause  (considered  '■>  il 
instant*  at  which  the  irregularity  in  solar  Umi 
and  those  '  asunder,  instead  of  o 

uhiritx  due  t-.  obliquity, 
and  the    half-year   period 

different  from  any  of  the  four  dat 
obliquity. 
inlo  i  small  irregularities  in  tin-  earth's  elliptical  - 

arising  from  her  connection  with  the  tion 

porturbations  of  the  planets,  slightly  i lifj  tin-  n 

that  motion  as  to  solar  time  here  described. 
I,,  pig,  ,.  tin-  i  :,i  lationa  from  bol  - 

an-  artificially  re) ented,  the  holder  curve  representing 

liquity,  with  the  a  the  hori 

.,,-  when  timi       ■  the  height  ..r  the 

rtionally  how   much   i 
i  -,  waves  at  it 

low.  the  depth  "t  the  depression  in  I 
portionaliy,  how   i  it  I low  |  the  foni    i  iti 

lid   he  neither  too  | 

being  at  tl"'  point-  "i  Into 

.-    -In.w  u.        I  I 

like  fashion,  indioates  the  effeel  of  II  ■ 
the  earth's  orbit,  time  being  ro|  n 

bj    the  hollow  of  the  wavi 

i  Januar]  to  tin 

sum    or   the  difference,  a-    thl 

dieular  heights  and  deprw 

thec ibimd  - 

b]  means  of  thethird  curve  linmi 
iin  thi'   il  will  he   -ei  n  tl 

,    ,,,     fnSl    due     to     tic-     li 

and  ■-■  ii then 
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slow  of  the  other  cause,  on  the  15th  of  June.  Between 
these  two  dates  there  is  everywhere  manifest  no  very  great 
excess  of  time  too  fast.     From  the  15th  of  June  to  the  1st 


of  September  the  outstanding  difference  apparent  is  every- 
where small,  but  it  is  that  of  time  too  slow.  From  the  1st 
of  September  to  the  24th  of  December  the  two  causes  com- 


Fig.  5. 
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bine  to  render  time  too  fast,  and  from  the  24th  of  Decem- 
ber to  the  next  loth  of  April  the  two  causes  combine  to 
render  time  too  slow. 

It  remains  to  be  seen  how  we  shall  determine  the  value 
of  these  results  ;  that  is,  the  extent  of  variation  from  mean 
time — i*.  e.  the  equation  of  time — and  with  this,  and  in  order 
to  it,  from  what  limits  mean  time  is  to  be  reckoned.  If,  as 
in  Fig.  2,  M'  S  represent  the  excess  above  a  whole  revolu- 
tion required  to  complete  a  mean  solar  day — which  angu- 
lar excess  is  measured,  on  the  large  scale,  by  the  arc  P  P' 
with  its  centre  at  the  sun — then  in  the  24th  part  of  a  mean 
solar  day  this  excess  so  measured  by  the  earth's  motion  in 
right  ascension  will  be  the  24th  part  of  P  P',  or,  in  arc, 
also  the  24th  part  of  M'  S.  As,  then,  a  whole  mean  solar 
day  will  consist  of  the  time  required  to  describe  an  entire 
rotation,  +  the  time  of  describing  M'  S,  so  in  1  mean  solar 
hour  the  time  required  will  be  that  of  describing  ^th  of  a 
whole  rotation  {i  e.  _^th  of  a  sidereal  day),  together  with 
the  sidereal  time  required  to  describe  _^th  of  M'  S.  If, 
then,  a  terrestrial  meridian  such  as  P  m'  (Fig.  6)  be  15°  of 
terrestrial  longitude  to  the  «W.  of  P  m,  and  the  plane  of 
1'  m  pass  through  the  apparent  position  of  the  sun,  then  in 
the  _>jth  part  of  a  mean  solar  day  (1  mean  solar  hour)  the 
rotation  of  the  earth  will 
not  only  transfer  P  m' 
through  the  16°  belonging 
to  1  sidereal  hour,  and 
bring  the  western  merid- 
ian to  the  position  Pm" 
(parallel  to  the  original 
position  of  P  m),  but  also 
(in  the  completion  of  the 
1  hour  of  mean  solar 
hour)  the  arc  of  excess  due  to  the  earth's  motion  mean- 
while in  right  ascension,  and  which  (on  the  large  scale)  is 
measured  by  PP';  so  that  at  the  end  of  the  entire  1  hour 
of  mean  solar  time  the  2d  meridian  will  have  arrived  at 
the  P'  m'  in  a  direction  then  passing  through  the  sun,  as 
did  the  meridian  P  m  at  first.  It  appears,  then,  that  a 
difference  of  15°  in  terrestrial  longitude  will  require  a  dif- 
ference of  1  hour  in  time,  whether  the  time  in  question  be 
mean  solar  or  it  be  sidereal  time. 

Having  thus  ascertained  in  what  measure  as  to  time 
angular  difference  of  position  of  meridians  is  to  be  inter- 
preted, and  having  ascertained  what  would  at  any  given 
time  he  the  angular  position  of  a  given  meridian  with 
regard  to  the  sun  if  the  earth  moved  uniformly  in  right 
ascension  in  the  plane  of  the  equinoctial,  and  the  actual 
angular  position  of  the  same  meridian  with  regard  to  the 
sun  in  consequence  of  the  earth's  veritable  motions  (reck- 
oned like  the  other  in  right  ascension),  the  difference  be- 
tween these  two,  transformed  into  time  measurement,  at 
the  rate  of  15°  to  an  hour,  will  be  the  equation  <>f  time. 

Fig.  5,  in  its  third  curve,  represents  the  relative  value 
of  the  equation  of  time  at  any  date  during  the  year,  as  well 
as  the  character  of  the  equation  as  either  fast  or  slow,  or 
else  zero,  in  comparison  with  moan  time.  The  greatest 
equation  of  time  fast  (by  the  combination  of  the  two  causes 
of  variation),  as  the  figure  indicates,  occurs  about  the  2d 
of  November,  the  sun  being  then  too  fast  by  almost  16m.  20s. ; 
and  the  greatest  equation  of  time  slow  about  the  12th  of 
February,  when  the  sun  is  very  nearly  14i  minutes  too 
slow.  The  dates  of  no  equation  arc  about  the  loth  of  April, 
15th  of  June,  1st  of  September,  and  the  24th  of  December, 
as  heretofore  explained. 

Of  Local  Time,  and  the  Day  of  the  Week  correspondent 
to  the  same. — These  may  be  best  illustrated  by  an  example 
in  the  determination  of  an  answer  to  what  has  been  esteemed 


a  puzzling  problem — viz.  if  we  could  advance  westward  so 
rapidly  as  to  keep  it  always  noon,  when  should  we  pass  from 
one  day  of  the  week  into  another  (suppose  from  Wednesday 
into  Thursday)?  With  regard  to  this,  it  seems  to  have 
been  usually  forgotten,  or  else  overlooked,  that  before  it 
can  be  accurately  determined  xchere  Wednesday  will  end  we 
ought  to  find  out  where  Wednesday  is  to  begin.  To  deter- 
mine this,  it  will  be  necessary  to  fix  upon  some  meridian. 
And  then  reckoning  from  that  meridian  continuously  weet- 
ward,  the  local  time  will  be  found  more  and  more  behind 
that  of  the  first  meridian,  until  at  last,  in  Ion.  180°  W., 
the  local  time  will  be  found  to  be  12  hours  behind  that  of 
the  first  meridian.  But  reckoning  from  the  same  first 
meridian  continuously  eastward,  the  local  time  will  be 
found  to  be  more  in  advance  of  that  of  the  first  meridian, 
until  at  last,  in  Ion.  1S0°  E.,  the  local  time  will  be  found 
to  be  12  hours  in  advance  of  that  of  the  first  meridian.  In 
passing  across  the  meridian  in  Ion.  180°  from  the  first 
meridian,  we  should  therefore  pass  from  the  region  of  time 
behind  that  of  the  first  meridian  to  time  in  advance  of  the 
same,  or  vice  rersd  when  proceeding  in  the  opposite  direc- 
tion. In  the  case  supposed  it  would  therefore  be  on  pass- 
ing Ion.  1S0°  from  the  W.  that  we  should  pass  from  Wed- 
nesday into  Thursday,  and  in  no  other  longitude  what- 
soever.    (See  also  Year.)  S.  Alexander. 

Time.  In  music,  every  sound,  and  every  rest  or  inter- 
mission of  sound,  necessarily  occupies  some  portion  of  time. 
The  duration  of  such  sound  or  rest  is  not  absolute,  but  rela- 
tive— i.  e.  it  is  not  measured  by  clock-time,  but  depends 
upon  the  rate  or  speed  assigned  to  any  piece  of  music  by 
the  composer  or  performer.  When  that  rate  is  once  deter- 
mined, then  the  duration  of  each  individual  note  or  sound 
is  also  determined,  as  would  be  the  case  with  the  minutes 
and  seconds  of  a  clock  if  its  rate  of  motion  were  subject  to 
change.  Notes  and  rests  represent  portions  of  time  in  the 
order  of  1,  i,  \,  £,  etc.  If  the  duration  of  the  semibreve 
should  be  equal  to  S  seconds  of  time,  then  the  minim  would 
occupy  4  seconds,  the  crotchet  2,  the  quaver  1,  and  so  on. 
And  if  the  duration  of  the  semibreve  should  be  arbitrarily 
fixed  at  more  or  less  than  8  seconds,  the  shorter  notes  must 
all  conform  and  preserve  their  relative  proportions.  This 
is  the  simplest  and  most  elementary  office  of  time  in  music. 
(See  Large  and  Notation.)  Notes  written  in  a  continued 
series,  without  any  regular  divisions  or  periodical  accent, 
would  be  unmeaning  and  unfit  for  the  expression  of  mu- 
sical sentiment  and  beauty,  except  in  very  rudimentary 
forms.  Regularity  of  time,  accent,  and  rhythm  is  at  the 
foundation  of  all  excellence  in  modern  music,  and  its  ab- 
sence is  one  chief  cause  of  the  dreary  and  formless  cha- 
racter of  the  music  of  the  ancients.  All  regular  music  is 
therefore  now  written  in  regular  periods,  phrases,  etc.,  with 
smaller  divisions  into  measures  or  bars.  These  measures 
are  of  several  kinds,  representing  various  styles  of  move- 
ment and  peculiarities  of  accent,  the  leading  idea  being 
that  musical  sounds  have  a  natural  tendency  to  fall  into 
rhythmical  groups  of  equal  duration,  and  that  these  groups 
may  lie  reduced  into  two  classes,  the  one  consisting  of  two 
or  four  times  in  a  bar,  and  the  other  of  three.  (Of  the  na- 
ture, origin,  and  object  of  these  divisions  or  bars  much 
explanatory  matter  has  already  been  given  in  the  article 
Measure,  to  which  the  reader  is  referred.)  We  proceed  to 
notice  some  further  points  necessary  to  a  full  comprehen- 
sion of  the  subject.  Regularity  of  time  is  an  essential  ele- 
ment in  all  grades  of  musical  composition.  There  is  a  cer- 
tain degree  of  interest  created  in  the  mind  even  by  the  re- 
peated strokes  of  a  drum  when  marked  off  into  groups  by 
a  periodical  accent.  In  such  a  ease  there  is  no  diversity 
of  musical  sound,  but  yet  the  mind  receives  pleasure  from 
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tho  mere  marking  and  recurrence  of  equal  times.  A  suc- 
cession of  such  equal  times  will  las  said  above)  naturally 
fall  into  groups  of  twos  or  threes,  or,  in  technical  language, 
it  will  be  duple  or  triple,  binary  or  ternary.  Other  distinc- 
tions, as  imagined  by  musicians  of  the  last   century,  are 

unreal  and  have  no  philosophical  basis.    The  reducti I 

all  musical  times  into  the  two  genera  of  duple  and  triple, 
says  a  writer,  "would  long  ago  have  been  reeo 
music  made  advances  equal  to  other  arts  and  Boieo 
Duple  or  common  time  (embracing  also  the  quadruple)  eon 
tains  two  or  four  equal  limes  in  a  bar,  with  the  aocen 
the  first  part  of  each  bar,  and  (in  the  latter)  an   inferior 
accent  on  the  third  time.     In  ordinary  common  time  each 
bar  contains  a  semibreve,  or  shorter  notes  unitedly  equh 
alent  to  it  in  value.     It  is  known  by  a  large  C  al  the  olef, 
with  or  without  a  stroke  drawn  through  it.     In   ohurch 
music  this  time  is  often  written  with  two  Bemibreves  or 
four  minims  in  a  bar.    The  figures  -J  indicate  another  mode 
of  writing  common  timo,  every  bar  containing  two-fourtha 
(or  the  half)  of  a  semibreve.    These  kinds  of  common  time 
are  essentially  one.     The  ear  can  detect  no  difference  be 
tween  them  if  in  performance  a  bar  of  one  is  made  equal 
to  a  bar  of  the  other  in  velocity.    Thus,  the  strain  variously 
written  at  a,  />,  c  in  Ex.  1  might  be  played  by  three  instru- 
ments  simultaneously  without  the  least  difference  bcin» 
perceptible  even  to  the  most  critical  ear: 


Ex.  1— MM 
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In  regard  to  accent,  it  was  formerly  assumed  that  in  a 
bar  with  four  equal  times  the  first  only  of  those  times  was 
accented,  and  in  a  bar  of  two  equal  times  the  first  was 
accented  and  the  last  unaccented.  In  actual  practice,  how- 
ever, this  nice  distinction  vanishes.  Albreehtsberger  re- 
marks that  the  difference  between  these  two  times  is  not  a 
real  one,  as  "  a  bar  of  four  crotchets  or  beats  is  really  only 
a  double  bar  of  two-crotchet  time."  Triple  time  contains 
three  equal  times  in  each  bar.  Like  common  time,  it  may 
be  written  in  minims,  crotchets,  or  quavers,  and  marked 
as  2,  |,  and  §,  which  figures  give  the  time-value  of  each  bar 
as  compared  with  the  semibreve.  In  old  collections  of  mu- 
sic, pieces  may  be  found  in  ^  time,  each  bar  containing 
only  three  semiquavers,  or  their  valuo  in  other  notes  or 
rests.  Compound  time  is  a  modification  of  the  abo\  e  simple 
times,  produced  by  a  mingling  of  the  triple  element  with 
the  duple  or  quadruple;  as  whun  the  tun  crotchets  of  a 
bar  in  two-four  time  are  turned  into  two  groups  of  three 
quavers  each,  or  when  the  same  process  is  applied  to  a  bar 
in  three-four  or  any  other  triple  time.  (See  Ex.  2,  at  a 
and  b.) 


Ex.  2 


The  forms  of  compound  common  time  in  most  ordinary 
use  are  £  and  §,  the  former  having  m\  crotchets  (or  their 
value)  in   each  measure,  and  the  hitter  having  mx  qu 
(or  their  value).     The  times  marked  V  (twelve  quavei 
and  \*  (twelve  Bemiqnavers)  are  leas  frequently  used  bj 
modem   composers.     The  forms  of  00m  pound  triple   time 
are  chiefly  $.  having  tho  value  of  nine  crotchets   in  ca.-li 
measure,  ana  },  with  the  value  of  nine  quavers.     En  the 
writings  of  tho  old  masters,  and  even  n 
of  Beethoven,  we  find  several  other  varieties  of  tinn 
various  modes  also  of  indicating  the  times  alreadj  de 
scribed),  such  as  the  following: 

hi . 

Mn.  h  of  the  difficulty  attending  He-  studj   ol 
timo  would  disappear  if  i'  were  borne  in  mind  ths 

ear,  and  nol  il r  ■  •    the  prop 

of  this  nature.     There  are  Indeed  corta 

ventence  for  writing  comm triplo  timo  in  tour  or  live 

different  modes,  bul  the  ■  ir  infallibly  n  lu 
one,  provided  thut  they  all  pro 

thing,  in  liiet.  depi  nd    oni  for  In  an  adagio  In  two 
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orotchet  time  every  quaver  may  equal  in  duration  ■  minim 
ln  '"'  liok  or  four-minim  time.  now* 

onlj  one  kind  of  common  time ;  and  them 

inn  cannot  detect  a  difference  between  thi 

"■  '■■  '.  and  d  in  Ex,  3  when  performed  al  thi 

b  c  d 


I'hat  the  same  remarks  will  apply  to  the'T&rloul  form-  of 
tripl,  time  will  need  no  demonstration.     Ihej  are  various 

only  t..  the  <■.>/••,  but  are  recognised  bj  th a.  essentially 

one.     It  is  probable  al-.,  that  musical  science  iri 

lon8  '' :L'r  '"  gniie  ths  minute  an 

tible  distinctions  which  oompo  en  ol  ■  forn  - 

to  exi  t  between  the  several  i  oj 

limes,  Buch  ;.-  j  and   V.  etc.;  i  -.  though  d  '■ 

locenl  may  be    dleged,  i    ipl  to  disappear  In 

actual  practice,  so  thai  o  barol  twelve  eight  time  i-  hardly 

distinguishable  fi two  bars  ol  -i\  sight    Whether  all 

compound  times  whatever  may  nol  prove  to  I 

velopments  of  the  triple  germ,  and  to  be  nothing  m 

''I'"1  "' "-"f  triple-time  measures,  i-  s  inbjecl  worthy 

of  investigation  by  those  who  prefer  simplicity  to 
distinctions.  William  Stai  ■ 

Time,  in  philosophy.     See  Bpai  i\  by  W.  1.  II 

Time-Signals.    See  Appendix. 

Times  Presses.     See  I'iiintim;.  by  W.8.  Pai 

Times,  The  London 


See  Walter  (Jon  I. 
_  Tim'monsville,  p.  v.,  Thomas  tp.,  Darling! 
S.  t'.,  on  Wilmington  and  Manchester  It.  It.,  has  ■  weekly 

newspaper.      P.   177. 

Timo'leon,  a  native  ,,f  Corinth  and  a  member  "f  one 
of  the  most  prominent   families  of  the  cityj  pal  to  death 
bis  own  brother.  limophanes,  who  attempted  to  overthrow 
the  democratio  oonstitution  of  their  uatj 
himself  tyrant.     The  date  and  detail-  of  this  di 
riously  given  by  Diodorus,  Plutarch,  and  Cornelius  V 
but  tho  fact  itself  is  unquestionable.     In  iill  n.  c.  on  em- 
bassy arrived  from  Syracuse  in  Sicily,  a  colon;  of  Corinth, 
and  demanded  the  intervention. of  the  mother  eity  in  the 
struggle    between    Bioetas  and   Dionysius   the  lounger, 
each  of  whom  wished  to  become  master  of  the 
were  ruining  it   by  their  strife.      The   aid  was  willingly 
granted,  and    Timoleon    was    ap] tl   !    OOBIJ]    indl      oi    tile 

expedition.     Although  the  armament  was  very  small,  bo 
succeeded  in  expelling  both  Dionysius  and  Hi  >  | 
lished  a  detnoeralie  constitution,  repeopled  the  eity.  nnd 
brought  it  in  a  very  .-hori  lime  into  ■  uio-t  flourishing 
state.     This  excited  the  jealousy  ol  the  Cartbagini  ins,  on  I 

under  the   ' inland  of    lla-dillbal  and   ll.iuiil     ir  they   -ent 

an  army  of  80,000  men  against  Syracuse,  bul  'Inn 
although    his    tone    numbered    only    12,000   men.  alt 
them  while  crossing  the  l'riuii--n-.  rooted  them  eoinplei.ly 
in  3S0  II.  i'..  and  a  treaty  was  COnoloded  by  wliieh  the  Hal- 

yen-   was   lived  a-  the  boundarj  between  the  Greek 
Carthaginian  dominions  in  Sioily.    lie  also  expelled  it 
tas   from    LeODtini,  and  o  inlrodu- 

eing  free -t it ut ions  in  all  the  Greek  citli  Tho 

lasl  vears  of  bis  lite  be  .pent  in  retirement  it- 
living  as  a  private  oitisen,  tliough  enjoying  ti 
fame  and  honor  throughout  the  ilreek  world.     I'   It 
n.  c.  and  an   annual  festival  was  instituted  in  ByraOUM  in 
honor  of  his  memory. 

Timoor.     See  Tim  it. 

Timor',  an  island  of  the  Malay  Archipelago,  the  be 

of  tl bain  whioh  stretehee  eastward  ft 

l:,i.  s    IS' and   lo    25' 8.,  and  between  Ion.  I-'.  '  It'  and 

I  -,(.  in.     1'.  .--tit, 
It  i-  i  i   in  B.  io  W.  by  a  range  of  lofty  moon 

whiofa    everywhere    -bow    marks    oi 
eie- ;   eartlepiake-  are  tre.jueiit.      Along  the   ihori 

fertile  and  densol;  peopled  districts,  ln  which  rl  i 
indigo,  papaw.  sago,  pineapples,  and 

ii.  pigs,  and  fowl-  are  p|l  ■ 

pearl  oysters,  i 

gold-dUSt  and    limber   are    e\| 

partly  0      aian 
two  different  i  i 

ma  and  flora  of  ii 

i  io  Australia,     I  >  • 

port,  I'illy.  in  th< 
Timor  -l.iinl.  oi    Tiiiiinlur  l«lnml 

-   ' 
I 

l.arat.  ore  volcani 
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are  very  numerous  and  very  brilliant  on  these  islands,  es- 
pecially the  oookatoos. 

Tim'othv,  or  Herd's  Grass  [reputed  to  have  been 
named  from  Tim. 'thy  Herd,  who  introduced  its  culture  in 
the  U.  B.]>  llu>  '  '  • .  one  of  the  best  of  forage- 

grasses,  a  native  or  Europe,  is  much  cultivated  there  and 
in  the  r.  S.  i  In  Pennsylvania,  etc..  the  red  top,  Agroatie 
vulgaria,  is  called  herd's  grass.)  Timothy  will  not  stand 
but  affords  line  crops  of  the  best  of  hay. 
nil,  -  i,  that  it  was  named  from  one  Timothy  Hanson, 
who  took  it  to  England  from  Xew  Hampshire  about  1780; 
still  others,  that  a  Quaker  named  Timothy  sent  the  Seed 
from  Dnranf  s  Neck,  X.  C,  about  1GG2,  to  England.  Both 
traditions  are  doubtless  incorrect.  It  is  a  native  European, 
not  an  American,  grafls. 

Tim'othy  [Gr.  Tt^oSeos.  "one  who  honors  God"],  a 
disciple  and  companion  of  Panl,  b.  at  Ly.-tra  or  Derbe  in 
Lycaonia,  Asia  Minor,  probably  about  20  A.  D.,  the  off- 
spring of  a  mixed  marriage  between  a  Greek  and  a  Jewess : 
was  carefully  trained  in  a  knowledge  of  the  Jewish  Scrip- 
tures by  his  mother  Eunice  and  his  grandmother  Lois,  who 
were  Christians,  but  was  not  circumcised  until  Paul  in 
his  second  missionary  journey  selected  him  as  a  compan- 
ion. He  became  the  most  constant  and  devoted  of  Paul's 
numerous  fellow-workers;  was  regarded  by  him  with  truly 
paternal  affection,  and  employed  as  "the  messenger  of  the 
churches,"  as  the  apostle's  "other  self,"  in  the  execution 
of  the  most  responsible  spiritual  commissions,  and  was 
doubtless  his  amanuensis  in  the  preparation  of  most  of  the 
Epistles,  his  name  being  associated  with  Paul's,  in  a  man- 
ner to  suggest  some  degree  of  joint  authorship,  at  the  head 
of  the  Second  Epistle  to  the  Corinthians,  those  to  the 
Philippians  and  Colossians,  and  the  two  to  the  Thes- 
salonians.  Whether  he  shared  in  the  voyage  to  Italy 
is  uncertain,  but  he  afterward  appears  at  the  side  of 
Paul  while  a  prisoner  at  Rome,  and  finally  as  overseer 
of  the  important  church  at  Ephesus.  where  Paul  addressed 
him  two  canonical  Epistles.  His  later  history  is  unknown, 
as  the  tradition  of  his  martyrdom  under  Domitian  rests 
upon  no  evidence.  Since  the  time  of  Schleiermacher  a 
large  number  of  German  commentators  have  been  inclined 
to  regard  him  as  the  author  of  the  book  of  the  Acts,  or,  at 
all  events,  of  the  personal  narrative  in  the  second  part, 
characterized  by  the  use  of  the  formula  "we"  in  narrating 
the  journeys  of  Paul.  The  absence,  however,  of  all  evi- 
dence that  he  was  a  companion  of  Paul's  voyage  and  ship- 
wreck, and  especially  a  comparison  of  Acts  xx.  4  with  the 
following  verse,  seem  decisive  against  this  hypothesis,  it 
being  more  probable  that  Titus  (which  see)  was  the  writer 
of  the  itinerary  in  question.  In  the  later  period  of  his 
career  we  learn  from  the  Epistle  to  the  Hebrews  (xiii.  23) 
that  Timothy  had  been  in  prison,  had  just  been  released,  and 
the  subscription  of  that  Epistle  states  that  he  was  its  bearer, 
but  from  whom,  whence,  and  whither  have  been  much  de- 
bated, many  modern  critics  inclining  to  the  opinion  that  it 
was  written  by  Apollos  from  Rome  to  the  Hebrew  portion 
of  Timothy's  churches  at  and  near  Ephesus.  Timothy  wb  a 
identified  by  Calmet,  Tillemont.  and  others  as  the  "angel" 
or  messenger  of  the  church  of  Ephesus  to  whom  the  mes- 
sage of  Rev.  ii.  1-7  was  addressed,  but  this  theory  is  ap- 
parently not  now  held.  Porter  C.  Bliss. 

Timothy,  First  and  Second  Epistles  to,  two 

short  canonical  books  of  the  Xew  Testament,  addressed 
by  Paul  to  Timothy  as  first  overseer  of  Ephesus,  the 
former  from  Laodicea,  the  latter  from  Rome,  according 
to  the  (unauthentic)  subscriptions.  They  arc  both  chief- 
ly occupied^  with  instruction  in  the  duties  of  a  spiritual 
teacher,  mingled  with  some  admonitions  of  a  personal 
nature  and  some  references  to  Timothy's  personal  his- 
tory ;  and  the  Second  Epistle  is  endowed  with  a  pecu- 
liar interest  from  its  references  to  Paul's  anticipated 
martyrdom,  this  being  probably  the  last  extant  produc- 
tion of  his  pen,  With  the  similar  letter  to  Titus  they  con- 
stitute the  so-called  "  Pastoral  Epistles,"  the  genuineness 
of  which  was  denied  by  the  Gnostics  of  the  second  century, 
and  has  been  one  of  the  problems  most  vehemently  de- 
bated by  German  theologians  of  the  present  century.  The 
controversy  was  practically  begun  by  Schleiermacher, 
who,  admitting  the  genuineness  of  Second  Timothy  and 
of  Titus,  attacked  the  First  Epistle  on  the  ground  that  its 
contents  are  all  derived  from  the  two  companion  Epistles, 
and  that  it  presupposes  a  developed  system  of  church 
government  quite  foreign  to  apostolic  times.  Eichhorn 
and  De  Wette  quickly  extended  the  range  of  the  second 
argument,  denying  the  genuineness  of  all  the  Pastoral 
Epistles.  Other  writers,  especially  I'.aur  and  Ewald,  re- 
inforced this  argument  by  alleged  differences  of  stylo  and 
vocabulary  from  the  admitted  Pauline  Epistles,  but  es- 
pecially by  the  difficulty  of  fitting  the  data  of  Second 
Timothy  into  any  consistent  scheme  of  the  life  of  Paul,  it 


being  impossible,  according  to  them,  that  the  journey  in 
Asia  there  alluded  to  could  have  been  made  cither  before 
or  after  Paul's  imprisonment  at  Rome.  The  defenders  of 
the  Epistle  reply  to  the  latter  argument  by  maintaining 
a  second  imprisonment  of  Paul  at  Rome.  (See  especially 
the  commentaries  of  Ellicott,  Huthcr,  and  Oosterzee,  the 
latter  in  Lange's  series,  Xew  York,  1868.) 

Porter  C.  Bliss. 

Tim'perley  (C.  H.),  b.  at  Manchester,  England,  about 
1794;  entered  the  army,  and  was  wounded  at  the  battle  of 
Waterloo  :  resumed  his  early  occupation  of  engraver  and 
copperplate  printer,  and  in  1821  became  a  letter-press 
printer;  wrote  Annals  of  Manchester,  Printers  Manual 
I  ISMS).  Itirtirmarif  of  Printer*  ami  Printing,  icith  the  Pro- 
gress of  Literature,  etc.  (1839;  the  second  edition  of  1842 
includes  the  two  last  works),  Songs  of  the  Press,  ami  other 
Poems  relative  to  the  Art  of  Printers  and  Printing  (1S45). 
D.  about  1S4S. 

Tim'rod  (Henry'),  b.  in  Charleston.  S.  C,  Deo.  8, 
1829;  studied  for  a  time  at  the  University  of  Georgia,  but 
did  not  graduate;  became  a  teacher,  studied  law,  and  con- 
tributed verse  to  various  periodicals,  and  during  the  civil 
war  wrote  several  stirring  war-lyrics.  Tn  Jan.,  1S64,  he 
became  editor  of  the  Columbia  South  Carolinian,  which 
was  discontinued  after  the  conflagration  of  the  city  in 
Feb.,  1S05,  by  which  he  suffered  severely.  He  subsequently 
took  up  his  resilience  in  Charleston,  where  he  suffered  from 
ill-health  and  pecuniary  embarrassments.  D.  at  Columbia, 
S.  ('..  Oct.  6,  1867.  A  collection  of  bis  poems  was  pub- 
lished in  Boston  (ISfiO).  and  an  enlarged  edition,  with  a 
Memoir  by  Paul  H.  Hayne.  in  Xew  York  (1873), 

Timuquans,  an  extinct  tribe  of  Indians  of  the  Choc- 
taw family,  formerly  occupying  the  coast  of  Florida  X.  of 
St.  Augustine.  Missions  were  maintained  among  them  by 
the  Spanish  Franciscans  from  1592  until  the  middle  of  the 
eighteenth  century,  when  the  tribe  was  nearly  exterminated 
by  war  with  the  colonists  of  Georgia  and  Carolina,  the  few 
survivors  taking  refuge  with  other  tribes.  Three  catechisms 
and  a  manual  of  confession  in  the  Timuquan  language,  by 
Father  Francisco  Pareja,  were  printed  at  Mexico  between 
1612  and  1627. 

Timiir',  or  Tamerlane'  (the  latter  name  being  a  cor- 
ruption of  Timpr  Lenk — that  is.  "  Timur  the  Lame"),  b. 
Apr.  9,  1336,  at  Kesh,  about  40  miles  S.  E.  of  Samaroand, 
the  son  of  a  chief  of  a  Mongol  tribe  settled  here,  and  de- 
scending on  the  mother's  side  directly  from  Genghis  Khan. 
In  1360  he  became  chief  of  his  tribe,  and  now  began  that 
wonderful  evolution  of  conquering  power  which  ended  by 
subjugating  the  whole  of  Central  and  Western  Asia,  from 
the  Chinese  Wall  to  the  Mediterranean  and  from  the  Si- 
berian steppes  to  the  mouth  of  the  Ganges.  In  1393  he 
stood  on  the  banks  of  the  Dnieper  threatening  Moscow, 
but  he  turned  to  the  S.,  burnt  Azof,  and  retreated  into 
Asia.  In  1398  he  conquered  Delhi,  whence  he  sent  an  im- 
mense amount  of  booty  to  Samareand.  and  meditated  push- 
ing onward  to  the  S.,  when  he  was  called  to  the  western 
frontier  of  his  realm.  Here  the  conquest  of  Armenia,  Geor- 
gia, and  the  countries  on  the  Euphrates  had  brought  him 
into  contact  with  the  Turkish  empire,  ruled  over  at  that 
time  by  Bajazet,  also  a  great  conqueror.  On  July  20.  1402, 
the  two  huge  armies,  led  by  Bajazet  and  Timur.  met  each 
other  on  the  plain  of  Angora,  and  the  Turks  were  com- 
pletely routed  :  Bajazet  himself  was  taken  prisoner.  In 
1404.  Timur  prepared  for  a  grand  expedition  to  China,  and 
in  the  beginning  of  the  following  year  crossed  the  Jaxartes 
at  the  head  of  an  army  of  200,000  veteran  troops,  but  d. 
at  Otrar  Feb.  IS,  1405,  and  his  empire  soon  became  scat- 
tered. His  cruelty  and  that  of  his  soldiers  was  beyond 
description.  Before  the  battle  of  Delhi  he  ordered  all  the 
male  captives  who  followed  his  army,  said  to  have  num- 
bered about  100.000,  to  be  put  to  death,  and  after  the  sup- 
pression of  an  insurrection  in  Herat  he  constructed,  for  the 
sake  of  warning,  a  pyramid  in  which  layers  of  brick  and 
mortar  alternated  with  layers  of  the  revolted  inhabitants 
of  the  city.  But  in  other  respects  he  is  said  to  have  been 
possessed  of  political  statesmanship,  administrative  ability, 
and  even  of  literary  taste.  (See  Histoire  de  Timur-Bei,  4 
vols.,  Paris.  1722;  translated  into  French  by  Pietis  de  la 
Croix  from  the  Persian  text  by  Sheref-ed-Din.)  The  works 
ascribed  to  Timur,  the  Constitutions  and  Com?nentaries.  are 
of  doubtful  authenticity.  They  were  translated  into  Eng- 
lish in  17S3  by  Davy  and  White. 

Tin  [Ger.  Zinn  ;  Fr.  (tain  ;  Lat.  rtannnm],  a  lustrous, 
white  metal,  not  easily  affected  even  by  moist  air  at  low 
temperatures,  soft,  malleable,  of  low  tenacity,  quite  ductile 
at  212°  F.  (100°  C),  a  moderately  good  conductor  of  heat 
and  electricity,  not  sensiblv  volatile  at  ordinary  furnace- 
heat,  fusing  at  442°  F.  (227.S°  C),  having  after  fusion  a 
specific  gravity  of  7.292.  Very  pure  tin  in  blocks  is  some- 
times disintegrated  by  extreme  cold.     It  is  one  of  the  oldest 


TINAM I D.K— Ti XI  T I  1: 1 58. 


of  known  metals,  being  mentioned  in  the  Pentateuch,  and 
obtained  long  before  the  Christian  era  bj  thi    Phoenicians 

from  the  British  Isles,  hence  colled  fjassiterides  (from  *a<r- 
o-iTepos,  "tin").     Pliny's  ntanniwm   was  an  alloy  of  silver 
and  lead,  perhapa  also  tin.  which  he  calle  I  plumbv 
bum,  white   lead:   the   alchemist*    called   il   Jupiter,  and 

gave  it  the  symbol  of  thai  planet,  %.     Ti •■-  are  I  u 

worked  in  Cornwall,  England ;   llama.  Billiton,  and    Ma 
laeca   in   the   East  Indies;    less   abundantly    in    Sa 
Bohemia,   France,  Spain,   Australia.   Ireland,  China,  .la- 
pan,  the  United  States  of  Colombia,  and   Mexico) 
quantities  are  found  in  Greenland,  Sweden,  Finland,  and 
California;   other  places  in  the  0.  S.  have  afforded  eery 
small  quantities — viz.  Paris  and  Hebron,  Me.;  Chesterfield 
and  Goshen.  Mass.;  near  Jackson,  K.  H. ;  mar  BoonviUe, 
Id.:  and  Missouri  is  said  to  have 'furnished  it.     Tin  ens 
occur  in  veins  in  gneiss,  granite,  mica  ami  chlorite  sohi,.|s, 
and  porphyry,  associated  with  iron  pyrites, copper  pyrites, 
zinc-blende,   galena,    fluor-spar,   apatite,   topaz,    mica,   and 

wolfram.      The  most  important  ore  is   tl vide,  called 

eassiterite,  tin  stone,  and  tin  ore;  it  occurs  in  veins,  when  it 
is  called  mtne  tin,  and  also  as  rolled  pebbles  in  alluvial  de- 
posits, furnishing  excellent  ore,  known  as  stream  tin  and 
wood  tin.  It  is  generally  a  dark-brown  mineral,  very  hard, 
of  sp.  gr.  G.-I  to  7.1 ;  crystallizing  in  tetragonal  prisms, 
with  pyramidal  ends;  generally  has  a  high,  vitreous  lustre. 
and  contains  7S.G7  per  cent,  of  tin.  A  far  less  abundant 
and  less  valuable  ore  is  etannite  or  tin  pyrites,  a  Bulphuret 
of  tin,  copper,  iron,  and  zinc,  with  27.2  per  cent,  of  tin  and 
29..'!  per  cent,  of  copper.  Native  metallic  tin  has  probably 
never  been  found.  A  little  tin  has  been  detected  in  meteoric 
iron,  some  zinc-blendes,  and  several  rare  minerals. 

In  England  and  Germany  tin  oro  is  worked  by  sorting 

it.  stamping,  concentrating  by  washing,  roasting  to  rei ,e 

sulphur,  washing  again  to  dissolve  sulphate  of  copper  and 
to  wash  out  oxide  of  iron,  reducing  in  reverberatory  fur- 
naces or  shaft  furnaces  (the  former  being  best  adapted 
to  good  ores,  and  being  used  in  England  I,  and  refining. 
(Sec  Refining  op  Metals.)  The  concentrating  is  so 
thoroughly  done  in  Saxony  that  ores  containing  only  0.5 
to  1  per  cent,  of  tin  can  be  treated  profitably.  The  best 
tin  thus  obtained  is  known  as  grain  tin.  the  inferior  va- 
rieties as  bar  or  Ihck  tin.  When  the  tin  ores  contain 
much  wolfram  (tungstate  of  iron  and  manganese),  they 
must  be  calcined  with  carbonate  of  soda,  thus  forming  tung- 
state of  soda,  which  is  dissolved  out  before  smelting  the  ore 
for  tin.  Banca  tin  is  the  purest  in  the  market.  Tin  arti- 
ficially crystallized   by  a  voltaic  current  is  tetragonal:  it 

can  also  be  obtained  in  crystals  by  fusing  and  slovvlv  i 1 

ing  it.  Stannous  chloride.  Snl'l-... is  formed  by  dissolving 
tin  in  hydrochloric  acid  ;  it  is  a  powerful  reducing  agent, 
and  is  used  as  a  mordant  under  the  name  of  salt  oj  tin. 
Stannic  chloride,  S11CI4,  can  be  formed  by  heating  corrosive 
sublimate  with  tin  filings,  or  by  passing  chlorine  over  melt- 
ed tin.     It  forms  with  chloride  of  ammoniui louble  sail. 

called  pint  salt,  used  for  a  rod  dye.     An   impure  stannic 

chloride,  formed  by  the  action  of  nitric  and   hydl blorio 

acids  on  tin,  is  used  fur  brightening  and  fixing  red  colors, 
under  the  name  of  ntfro-muriafa  of  (in,  composition,  or  tin 
solution.  Stannous  oxide,  SnO,  stannous  hydrate,  Sn.Il  .•'  'a. 
and  scsqnioxide  of  tin.  Sn-..(  13,  are  unimportant  commer- 
cially. Stannic  oxide,  SnOa{  putty  pototfi  ,),  i-  formed  "hen 
tin  is  heated  above  fusion  in  the  air.  It  forms  two  hy- 
drates; one  of  these,  stannic  acid.  HiSnOs,  forms  var - 

Btannatos,  the  stannate  of  soda  being  used  as  a  mordant  in 

calico-printing;    arscnie-stannatc  of  soda  is  also  euiphno.l. 

The  other  ia  metastannic  acid,  produced  by  tin tioi 

nitric  acid  of  sp.  gr.  1.3  upon  tin.  Dried  at  212  F.  1  100° 
C),  it   is    HloSn5Ol5.      It    l'< lies   anhydrous   on    ignition. 

Monosulphide  of  tin,  SnS,  and  sesauisulphide,  SmS 

of  little  interest.     The  bisulphide,  SnSj n't  go   •  ,  oan 

of  tin 

parti  of 

sulphur  and  6  of  sal -amnion  i  a  i- ;  other  proportions  are  also 
used.     Tin  forms  many  other  chemical  compounds,  of  little 
general  interest.     The  most  important  alloys  of  tin 
Britannia   metal,  equal  parts  of  brass,  tin,  antim 

bismuth:    pewter.  1  of  tin  and   1  of  lead      qi 

of  tin.  and    1    each   of  antimony,  bif B,  and    lead  :   line 

solder,  2  of  tin  and  1  of  lead;  common    older,  equal  ] 

of  ( h:  coarse  solder.  2  of  lead  and  I  of  tin;  spooulum 

metal,  I  of  tin  and  2  of  copier    but  rariable  ,  with 

times  a  little  ar-cnio  :   bell  metal,  Ji  of  ipor  and 

till,  with  sometimes  a  little  tine  and  lead  ;  bronse,  wit 
tin  than  bell  metal,  and  with  3  to   "   ol  motol, 

best  with  0  of  copper  and  1  of  tin  ;  iheathin  I  1  ships,  32 
of  copper  and  1  of  tin;  fusible  metal,  wif  I    -'  ol 

bismuth,  and  1  of  tin,  fu  es  at  200.1     1 

metal,  for   tine  work,  contains  a  little   tin  I    till 

and    mercury    for   ooating   mirrors:    and  nelal. 

Melted  tin  if  used  toe        b  el  i tin  plate) and  copper ; 


Ul       I  1  1  I   I  <        1  1  1  1  '     I   '        1  .  I'M        U1DUIUUIUV)     iii>     n     1    ■■■  ,  , 

1 btained  by  powdering  an  amalgam   of  12  parts 

and  fi  of  mercury,  and  heating  it  in  a  flask  with  7  pa 


copper,  /me.  bra-s,  and  iron  can  also  be  tinned  in  the  wet 

way;   and   tin    has    been   successfully   deposited  on   textile 

fabric-. 

The  following  -  the  value  in  dollan  of  tin  and 

tin  product*  iuq -d  into  the  0.  S.  from  di 

during  the 


Blttki  of 
pis*. 

ruu». 

Other   nu-' 
wf*ciurv-». 

(01,442 

1 
7,128 

683 

46 

'  lerinany 

46 

■ 

"      North    Imerlca 

27 

1,411 

• 

Total 

Phillip-  gives  tin' production  of  tin  in  1*71  a<  follows  1  I 
land,  11,320  tons;  Saxoi  smla,  about  one-fifteenth 

as   much:    Banca,    1320;   Billiton,  3100;   South    In 
1200;  the  total  from  all 

II.   B.  <  oi:\  vv  u  1.. 

Tinam'idir    (from    7Vnamit*— the   Latinised  form  of 
Tinamou,  a  popular  name — the  typb 
a  family  of  oirds  presenting  several  peculiarities,  and 
anomalies,  of  structure,  which  I  their  isolation 

as  an  independent  "  sup<  "  sub  order."  and  evstn 

"order."      In    external    appearance   the     1 
perhaps,   the   quails   and    partridges    more   than    any  other 
familiar  birds  ;   the  head   IS  rati  I,  the  nek   rather 

short,  and  the  back  and    tail    depressed;    the    bill    is    rather 

slender  and  tly  straight,  but  more  or  less  deonrred  at 

the    tip.    and    with    the    Upper    man'  .'    tile 

lower:  the   base  is  covered    with   B  which  en- 

croaches on  the  nostrils:  the  nostrils  are 
and  near  tin1  base  of  the  bill:  the  wings  are  roondi 

hind.  COneave,  and  short  :    the  tail  is    short,  and  BOmi  ' 

quite  rudimentary,  and  more  or  less  ooneealed  by  thi 

eiimbeul  cover!-:    the  li  rted    rather   far    behind: 

the  tarsi  moderate  in-  -tout,  and  provided  with  large  1 
in  front,  the  anterior  to,'-  well  developed  and  entirely 
the  posterior  small  and  elevated  01  wanting;  thoolaw 
curved.     These  arc  all  norma  I  Ij  In 

tho  osteology  that  great  deviation  from  ordinary  bird-  i- 

manifestcd.      As  indicated  by  Parker  and  Huxley, the  skull 
has  a  palate  much  like  that  of  an  ostrioh.     "  1 11  fact,  the 
vomer  is  very   broad,  and    in    front    unites   with   the    ' 
maxillO  palatine-,    a-    ill    /» 

hind  it  reeeii  as  the  posterioi 

and  the  ante  joid   bone-,  which  thus 

are  prevent  I,      In  the  Katitsa,  from  entering  into  an] 
tensive  articulation  with  the  basisphenoidal  rostrum, 
boaipterygoid  processes  spring  from  the  h  phe 

noid,  not    from    it-    rostrum,  and    they    articubite    with    the 

pterygoids  verj  ion  tie  distal  or  outer  end-  of  the  latter 

i i  be  bead  of  the  quadrate  bone  is  in 

the    BtrUthiOUI     lord-."       B  'the    -termini    and    the 

pelvic  bone-  are,  however,  essentially  the 

nary  carinate  birds.     In  view.  then,  of  tl  ittoa 

of  character*  the  fsunil]  ha-  been   ■ 

the  repn itii  s  sjhleb 

the  carinate  birdi  are  Sii  Ided.   The  group  has  li-en  naand 
Dromsaognathi,  in  allusion  i"  tin-  similarity  of  the  Jaws 
(and  palate)  to  those  of  Drosuetw.     The  fsunil)  Ispeeullu 
!th  1  and  Contra]     Imorica,  an  bj  a 

ber  "f  foil 
nizod    11  .  whieh  have  1 n  disti 

!  sub-famii 

'■ 

l',   spec  '  ' 

inotiiia   .   with    the 

and   7Viio  inri«   (I  S|  I  ! ■■      |  soli 

some  inhabiting  the  thick. 

fly  on  grains,  and  Indw  1 
1-  the  partridges,  ate.,  a biofa  tl 

ti fi  anile-  gonarall]   1 

not  more  than  half  I 

in  rude  10   1-  mad he  groun  1 

mother  ,  itched. 

TlllMMMHI.         ~     e    Tm  IMII'l   . 

1  iiKiil.    Si     Borax. 
Tinc'tures   I  ■■ 

In  their  pnp. 11  :■ 
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verizcd,  and  as  a  rule  it  is  found  advantageous  to  use  di- 
luted or  aqueous  alcohol  as  the  solvent,  as  by  this  means 
numerous  substances  which  are  insoluble  in  anhydrous  al- 
cohol can  bo  brought  into  solution;  but  many  of  the  tinc- 
tures prepared  in  this  way  undergo  acetous  fermentation, 
which  objection  is  best  obviated  by  preserving  them  in 
well-closed  and  completely-filled  bottles.  Usually,  macera- 
tion and  digestion  accelerate  the  preparation  of  tinctures; 
percolation  has  also  lately  been  extensively  practised.  Oc- 
casionally, tho  expressed  juice  of  the  plant  is  dissolved  in 
alcohol,  which  method  is  especially  applicable  to  the  prepa- 
ration of  tinctures  of  narcotic  substances,  such  as  conium 
and  belladonna.  J.  P.  Battershall. 

Tin'dal  (Matthew),  LL.D.,  b.  at  Beer-Ferris,  Devon- 
shire, in  1G57;  studied  at  Oxford,  where  he  took  his  degree 
in  167G  ;  became  fellow  of  All  Souls,  and  in  16S5  was  marte 
LL.D.,  shortly  after  which  he  went  over  to  the  Roman 
Catholic  Church,  but  returned  to  the  Church  of  England 
when  the  revolution  of  10SS  seemed  imminent.  After  the 
revolution  he  held  several  legal  positions,  and  received 
from  the  Crown  a  pension  of  £200.  He  took  an  active  part 
in  the  polemics  of  his  day,  and  in  1706  published  The 
Mights  of  the  Church  Asserted,  in  which  he  took  ground 
against  the  prevalent  High-Church  doctrines.  This  gave 
rise  to  Fharp  controversies,  during  which  he  put  forth  two 
Defences,  in  which  he  treated  of  the  obedience  due  to  princes, 
tho  law  of  nations,  the  liberty  of  the  press,  and  the  rights 
of  mankind  in  matters  of  faith.  In  1710  he  issued  a  pam- 
phlet, the  Kew  High,  Church  turned  Old  Presbyterian,  in  op- 
position to  the  famous  sermon  of  Dr.  Sachevercll.  The 
House  of  Commons  ordered  the  productions  of  both  contro- 
versialists to  be  publicly  burned.  In  1730  he  put  forth  his 
most  noted  work,  Christianity  as  Old  as  the  Creation,  in 
which  he  argued  that  in  Christianity  there  was  nothing 
which  human  reason  might  not  have  discovered  without  a 
special  revelation,  which  called  forth  a  host  of  replies,  and 
a  defence  by  himself  of  the  doctrines  which  he  had  ad- 
vanced. He  also  wrote  a  second  volume  of  his  work,  of 
which  only  the  preface  has  been  published.  D.  in  London 
Aug.  16,  1733. 

Tindal  (Nicholas),  nephew  of  Matthew  Tindal,  b.  in 
Devonshire  in  16S7;  studied  at  Trinity  College,  Oxford, 
where  he  graduated  in  1713,  and  of  which  he  became  a  fel- 
low; entered  holy  orders,  and  held  several  valuable  prefer- 
ments, among  which  was  that  of  chaplain  of  Greenwich 
Hospital.  He  put  forth  several  historical  and  miscellaneous 
works,  the  most  important  of  which  is  a  translation  of  Ra- 
pin's  History  of  England,  with  a  very  valuable  Continuation 
from  16SS  to  the  Accession  of  George  II.  (1741—47).  D.  in 
1774. 

Tindale  (William).     See Tyndale  (William). 

Tin/der  [Ang.-Sax.  ti/ndre],  a  material,  usually  com- 
posed of  half-burned  linen,  which  was  formerly  used  in 
kindling  fires.  A  flint  and  steel  ignited  the  tinder,  which 
inflamed  in  turn  a  sulphur  match.  Amadou,  touch-wood, 
and  touch-paper  were  substitutes  for  tinder. 

Tinea.     See  Tineid.e. 

Tine'id?e  [from  Tinea — so  called  on  account  of  the 
small  body — the  typical  genus],  a  family  of  Lepidoptera 
rich  in  species,  and  including  the  moths  so  destructive  to 
clothes.  The  developed  insects  are  of  small  size,  have  a 
6lender  body,  elongated,  narrow  wings,  which  when  the  in- 
sect is  at  rest  are  rolled  round  the  body,  and  which  are 
edged  with  long  fringes ;  the  maxillary  palpi  are  very  large, 
and  the  antennae  are  long  and  filiform.  The  larvag  .are 
elongate,  and  generally  provided  with  numerous  (14  to  IS) 
feet,  although  occasionally  entirely  footless.  They  differ 
among  themselves  chiefly  in  the  form  and  furniture  of  the 
head  ( whether  hairy  or  naked),  the  development  of  the  max- 
illary and  labial  palpi,  and  the  form  of  the  wings.  The 
imagines  mostly  affect  the  lee  side  of  hedges,  etc.;  the 
larva)  burrow  in  leaves,  stems,  grain,  etc.,  of  plants,  as  well 
as  other  substances,  such  as  cloth.  The  most  notable  spe- 
cies are  the  clothes  moth  (  Tinea  Jlavifrontella).  the  carpet 
moth  {Tinea  tapetzelta),  and  the  grain  moths  (Tinea  gra- 
nella  and  Gclerhia  cerealella).  The  ravages  of  these,  or  at 
least  of  the  first,  are  well  known.  The  clothes  moth  is 
light  buff,  glanced  with  a  silvery  iridescence  on  tho  wings 
and  tawny  on  the  head.  It  makes  its  appearance  in  the 
Northern  U.  S.  in  May  or  June.  The  female  lays  her  eggs 
in  cloth,  generally  woollens,  sometimes  cotton,  and  a  whitish 
larva  is  soon  hatched  therefrom.  The  carpet  moth  has 
yellowish-white  but  black-based  fore  wings,  dark-gray 
hind  wings,  and  white  head.  Benzine  and  carbolic  acid, 
and  precautions  as  to  cleanliness,  are  the  best  antidotes  to 
the  ravages  of  these  little  pests.  Theodore  Gill. 

Tin-Foil.     See  Foil. 

Tinsj-Hai.     See  Chtsan. 

Tin'icum,  tp.,  Bucks  co.,  Pa.     P.  2401. 


Tinicum,  tp.,  Delaware  co.,  Pa.     P.  147. 

Tin-Mines.    See  Appendix. 

Tin'mouth,  p.-v.  and  tp.,  Rutland  co.,  Vt.     P.  589. 

Tinne,  or  Tinneh,  the  name  applied  by  recent  ex- 
plorers to  the  most  northerly  branch  of  American  Indians, 
forming  a  branch  of  the  Athabaskan  family,  and  extending 
from  Hudson's  Bay  N.  W.  to  Central  Alaska.  They  em- 
brace more  than  twenty  tribes,  with  a  total  of  about  15,000 
souls,  having  some  six  different  languages.  The  best  known 
and  most  typical  tribes  are  the  Chepewyans  orMontagnais, 
the  Beavers,  the  Dog  Ribs,  the  Taeul'lies  or  Carriers,  the 
Loncheux,  and  the  Kenai.  They  are  pacific,  live  chiefly 
on  game  and  fish,  are  tall  and  slender,  with  full  faces  and 
dark  complexions,  and  some  beard.  A  few  have  been  con- 
verted by  the  Roman  Cfatholic  and  Protestant  missionaries. 

Tin'ne  (  Alexandria  Petronella  Fraxcina),  b.  at. 
the  Hague  Oct.  17,  1835,  the  only  child  of  a  rich  merchant ; 
received  an  excellent  education  ;  travelled  after  the  death 
of  her  father  through  most  European  countries,  Syria,  Pal- 
estine, Egypt,  etc.,  and  settled  in  1861  in  Cairo.  From 
Feb.  2,  1863,  to  Mar.  29,  1864,  she  undertook  a  grand  jour- 
ney of  exploration  from  Khartoom  to  the  Bahr  el-Ghazal, 
the  western  arm  of  the  White  Nile.  She  invited  Baron  von 
Heuglin  ami  Dr.  Steudner  to  accompany  her,  and  the  val- 
uable scientific  results  of  the  expedition  were  communicated 
in  John  A.  Tinne's  Geographical  ifotes  of  Expeditions  in 
Central  Africa,  in  the  Transactions  of  the  Historic  Society 
of  Lancashire  and  Cheshire  (Liverpool,  1864);  Von  Heug- 
lin's  Vie  Tinnesche  Expedition  itn  westlichen  Nili/nellge- 
biet,  supplement  to  Petermann's  Mi'ttheilungen  (1865)  ;  and 
Th.  Kotsehy  and  Peyritsch's  Plantie  Tinneanm  (1S67). 
From  Tripoli  she  started  on  another  expedition,  Jan.  30, 
1S69,  with  the  purpose  of  reaching  the  upper  Nile  through 
Bornoo,  but  at  Fczzan  she  was  murdered  by  her  Arabic 
attendants,  Aug.  1,  1869. 

Tinni'tus  Au'rium  [Lat.  for  "ringing  of  the  ears"], 
a  symptom  which  often  accompanies  a  cold  or  an  attack 
of  indigestion.  It  may,  however,  attend  a  severe  febrile 
or  other  acute  disease,  but  is  unimportant,  except  for  the 
fact  that  when  persistent  it  sometimes  indicates  disease  of 
the  auditory  nerve,  when  it  may  be  the  forerunner  of  total 
deafness.  Cases  are,  however,  not  unknown  of  ringing  of 
the  ears  which  lasts  for  many  months  with  apparently 
good  general  health. 

Ti'no,  or  Ti'nos,  an  island  of  Greece,  belongs  to  the 
Cyclades,  and  is  situated  immediately  S.  of  Andros.  Area, 
81  sq.  m.  P.  21,171.  The  soil  is  stony,  and  not  so  very 
productive,  but  it  is  well  watered  and  exceedingly  well 
cultivated.  Wine,  melons,  figs,  barley,  oil,  and  wheat  are 
produced.  Marble,  raw  or  worked  into  different  kinds  of 
vessels  and  ornaments,  and  silk,  raw  or  manufactured 
into  gloves  and  stockings,  are  the  principal  articles  of 
export.  The  principal  town  is  St.  Nicholas,  which  has  a 
splendid  cathedral,  built  of  white  marble  and  visited  by 
many  pilgrims,  and  a  small  but  convenient  harbor. 

Tinoc'eras  [Gr.  rtvttp,  to  "  avenge,"  and  Ke'pa?,  "  horn  "], 
an  extinct  genus  of  herbivorous  mammals  from  the  Eocene 
of  Wyoming  and  Utah,  and  the  first  known  representative 
of  a  remarkable  group,  now  regarded  as  forming  a  distinct 
order,  Dinocerata,  so  named  from  the  best-known  genus, 
Dinoceras.  This  genus  may  be  taken  as  typical  of  the 
order,  and  its  principal  characters  are  as  follows:  The 
skull  is  long  and  narrow,  the  facial  portion  being  much 
produced.  It  supports  three  separate  pairs  of  osseous 
elevations,  some  of  which,  if  not  all,  seem  to  have  been  the 
bony  support  for  horns.  They  form  the  most  conspicuous 
feature  of  the  skull,  and  suggested  the  name  of  the  genus, 
"  the  terrible-horned."  The  smallest  pair  are  near  the  end 
of  the  nasal  bones;  a  larger  pair  rise  from  the  maxillary 
or  cheek  bones,  in  front  of  the  orbits;  while  the  largest 
pair  are  on  the  parietal  bones,  and  are  supported  by  an 
enormous  crest,  which  extends  from  near  the  orbits  around 
the  lateral  and  posterior  margins  of  the  cranium,  nearly 
surrounding  a  deep  depression  upon  the  crown  of  the  head. 
The  dental  formula  in  Dinoceras  is  as  follows:  incisors, 
§Z§  ;  canines,  \~\\  premolars,  §Z§;  molars,  §_$.  The  pre- 
maxillaries  are  toothless,  as  in  ruminants,  and  may  have 
supported  a  callous  pad  also,  as  in  that  group.  The  upper 
canine  teeth  are  deeply  implanted  in  the  maxillary  bones. 
They  are  long,  decurved,  and  trenchant,  separated  by  an 
interval  from  the  molar  teeth,  which  are  comparatively 
quite  small.  The  lower  incisors  and  canines  were  approx- 
imate, and  projecting  forward,  and  separated  from  the 
small  molars.  The  lower  jaw  sends  down  a  massive  pro- 
cess on  each  side  near  its  extremity,  apparently  for  the 
support  and  protection  of  the  large  upper  canines  while 
the  mouth  was  closed.  The  cervical  vertebra?  arc  longer 
than  in  tho  elephant,  while  the  legs  are  short  and  the 
skull  elongated,  so  that  the  head  could  easily  reach  the 
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ground.    Tbere  was,  therefore,  no  necessity  for  a  probe 
ami  the  structure  of  the  skull  affords  no     ridence 
existence,  although  some  naturalist',  misled   by  superficial 
resemblances  of  the  feet  of  these  animal-  to  thoBe  a 
elephant,    have  contended  that   they   were   proboscidians. 
The  feet  were  short  and   stout,  and  there   wen 
before  and  behind,  but  the  carpal  bones  form  interlocking 
series,   and  the  astragalus  articulated    with   both   the  na 
vicular  and  cuboid   bones.     The  metapodial    bom 
moderate  length,  and  their  articular  surfaces  for  the  phs 
langcs  nearly  fiat,  or  even  concave,  indicating  but  little 
motion  in  the  toes.     The  phalanges  are  very  Bhort,  the 
distal  ones  rugose.     In  the  hind    Limb  when  at  rest   t  lit- 
knee-joint    was    straight,    as    in    the    elephanl    and    man, 
instead  of  being  considerably  flexed,  as  in  nearly  all  quad 
rupeds.     The  brain-cavity  of  Dinoceraa  is,   however,  the 
most   remarkable   feature  of  this   remarkable  genus.     It 
proves  that  the  brain  was  smaller  than  any  more  recent 
mammal,  whether  living  or  fossil,  and  was  even  less  than 
in  some  reptiles.     The  entire  brain  was  so  diminutive  that, 
it  could  perhaps  have  been  drawn  through  the  neural  canal 
of  all  the  presacral   vertebra1,  certainly   through   the  cer 
vicals  and  lumbars.     Tn  the  brain  itself  the  most  striking 
feature  is  the  small  size  of  the  cerebral  hemispheres,  which 
do  not  overlap  either  the  cerebellum  or  the  olfactory  lobes, 
Tho  latter  were  large,  and  produced  well  forward.     The 
brain,    as  a  whole,    resembled   that  of   some  marsupials. 
Besides  the  genera  already  mentioned,  there  was  at   I  :i  i 
one   other,    Uintathcrhtm,   closely    allied.     These   animals 
were  all  large,  some  of  them  nearly  equalling  the  elephant 
in  size,  and,  with  their  armature  of  horns  and  tusks,  must 
have  presented  a  formidable  appearance.     ".  C.  M  vrsh. 

Tintoret'to,  whose  true  name  was  GiACOUO  RoBUBTI, 
b.  at  Venice  in  1512,  the  son  of  a  dyer,  from  which  circum- 
stance he  received  his  surname;  studied  first  under  Titian, 
afterward  independently,  and  made  it  his  great  aim  to  con- 
nect the  drawing  of  Michael  Angelo  with  tho  coloring  of 
Titian.  He  worked  with  an  astonishing  ease  and  rapidity, 
and  the  churches,  convents,  and  palaces  of  Venice  are  full 
of  brilliant  and  dazzling  representations  by  him  of  histori- 
cal, mythological,  and  scriptural  subjects,  and  he  is  well 
represented  in  almost  every  collection  of  the  European  con- 
tinent. Toward  tho  close  of  his  life  he  fell  into  a  somewhat 
gross  and  mechanical  manner.  D.  at  Venice  in  1594. 
Among  his  most  remarkable  pictures  are — the  Paradiei .  in 
the  palace  of  the  doge,  84i  feet  long,  34  feet  high,  and  oon- 
taining  several  hundred  figures;  the  Marriage  in  Cana,  in 
the  church  of  Santa  Maria  della  Salute :  the  Wonder  of 
St.  Mark,  in  the  Academy  :  the  CruciJLxtont  etc. 

Tio'ga,  county  of  S.  New  York,  bordering  on  Pennsyl 
vania,  intersected  by  the  N.  branch  of  Susquehanna  Hi*  er, 
and  crossed  by  several  railroads  ;  tho  surface  very  hilly, 
soil  generally  moderately  fertile.  There  are  manufactories 
of  agricultural  implements,  boots  and  shoes,  carriages, 
saddlery,  machinery,  pianos,  etc.,  saw-mills,  grist-mills, 
planing-mills,  paper-mills,  and  tanneries.  Horses,  cattle. 
and  sbeop  are  numerous.  Staples,  oats,  Indian  cornj 
wheat,  hay,  dairy  products,  and  wool.  Cap.  Owego. 
Area,  480  sq.  m.    *P.  30,572. 

Tioga,  county  of  N.  Pennsylvania,  bordering  on  New 
York,  drained  by  Tioga  River  and  its  affluents,  and  pene- 
trated by  Corning,   Antrim,  and  Tioga   It.    lis.     Surface 
hilly,    well    watered,   and    better   adapted    to   grazing   than 
tillage.     Iron  ore  is  found,  and  bituminous  eoal  i-  abun 
dant,  which  finds  its  chief  market   in  Buffalo.     There  arc 
numerous  saw-mills,  tanneries,  and  grist-mills,  and  manu- 
factories of  carriages,  agricultural  implements,  furniture, 
glassware,   woollens,   and    cheese.     Cattle,   sheep,    bo 
and    swine   are   numerous.     Staples,    butter,    ohee  0,    hay, 
lumber,  oats.   Indian    com.   wheal,   buckwheat,    potatoi 
and  maple-sugar.     Cap.  Wellsborough.     Area,  about  1100 
sq.  m.     P.  35,097. 

Tioga,  tp„  Tioga  co.,  N.  Y.     P.  3272. 

Tioga,  p. -1>.  ami  tp.,  Tioga  oo.,  Pe i  go  and  I 

ing  Cowanesque  and  Antrim  II.  II-..  ■ tains  5  ohurab.es, a 

graded  school,  n  banking-1 »e,  I  tannerii   .  I  newspaper, 

a  handsome  park,  lock  and   firkin  facto 

an  excellent  system  of  waterworl 

railway.     Principal  business,  farming  and  lumbering.     1'. 

of  b.  110;  of  tp.  1071. 

A.  II.  Hi -xxKi.i..  Ed.  "Two*  Co.  I 

Tioga  Centre,  p.-v.    I V    V.     I'.  304. 

Tioga  River  rises  in  the  W.  part  of  Bradl      I  co  .  Pi 
lis   general  course   i     n  n  th«      I 

At  Painted   Post,  - ion  co     N.  1  tors  cntei    the 

rivor  Chemung.     Tl >1  or  pari         I  Valleys 

in 1 1 .  1 1  semi  bitun       ius  coal  "l  grc  it  value. 

Tiones'ta,  p.-b.  an  I  P«  ■  '■'' 

miles  X.  E.  of  l 


'  ii  I  J  saw  mills,  and  4  he 

Principal  business,  lumbering.     P.  of  b. 

W.  11.  In  xx,  En.  •■  l; i 
Tioomen',  or  Tjumcn,  town  "i  Bibi  i  .,„.nl 

bolsk,     ii   H.      i             ,i,  affluent   oi 
oldest,  Ion  tn, „,.  ,,i'  the  hands 

"'"-'    I  '  It  i-    an  in' 

for  thi  ...•.ii  Russia,  Siberia,  tb<    I 

tory.  Bokhara,  and  China,  and  has  extensive  manuteel 

•  it  leather,  tallow,  candles,  pottery,  mate,  « Ian  an 

i  -.  and  coarse  woollen  hi  -mi  skins  an 

nilally  tar 1  and  dr.  --•    I  here.       I'.    I 

Tip'pah,  count]  ofN.  Mi  lissippl  drained  bj  Hatehie, 

Tallahatchie,  iirul  Tippah  mors.     Surface  undulating,  nil 

fertile.     Cattle  and   swine  are  numi 

Indian  com,  sweet  potal  l.    Cap.  Ripley.   Area, 

iii-'ir  500  sq.  m.     P.  20.727. 

Tippecanoe',  county  of  W.  Indiana,  drained  by  Wa- 
l.a-h  and  Tippeoe  ,  and  intersected  by   w 

and  Eric  Canal,  ami  by  sen-nil  railroads.      Sin 

ally  level,  s.iil  a  rioh  black  loam.    Then  an 

of  agricultural   implements,  carriages,  I 

machinery,  ami  woollens,  grist  mill-,  saw-mills,  planing- 

mills,  pork-paoklng  esteblishmente,  and  browerii  -     M 

cattle,  sheep,  and  swim-  an  numerous.    Bteplos,   Indian 

corn,  wheal,  i. at-,  wool,  and  dairy  prmluets.   Cap.  Lafayette. 

Area,  about  500  sip  m.     I'.  B8,6 16. 

Tippecanoe,  tp.,  Carroll  oo.,  End.    1'.  1 100. 

Tippecanoe,  tp.,  Kosciusk .,  Ind.     P.  i 

Tippecanoe,  tp.,  Mar-hall  oo.,  Ind.     P.  1105. 

Tippecanoe,  tp..  Pulaski  oo.,  Ind.     1' 

Tippecanoe,  tp..  I  >  ,  |n.l.     P.  . 

Tippecanoe,  tp.,  Henry  co.,  la.     1'.  1780. 

Tippecanoe  City,  p.  v.,  Monro)    'i 

M  dreat  .Miami  River  and  Cincinnati  Dayton  and  Mlchl- 
gan  II.  It.,  has  manufactures  and  a  week]]  newspaper.  P. 
1201. 

Tippecanoe  Hiver  rises  in  Tippecanoe  Lake,  Km 
citisku  co.,  Ind.     It  pursue-  a  .lev  ioni  B.  w  .  ooai  u  for  200 
miles,  and  falls  into  the  Wabash.    On  the  b.mks  ..• 
river,  at  tin-  pic -cut  \  illage  of  Battle  Qronnd,  in  tic  i  oosty 

and  township  of  Tippeoa Gen.   Harrison  fonghl  and 

defeated  tin-  Iiiiliiin  tribi    commanded  by  the  Prophet, the 
brother  of  Teoumseh,  Nov.  5,  1811. 

Tippera'ry,  county  of  Ireland,  provl f  M 

borders    NT,  and    N.  W.  mi  the   Slim i   ami    Loagfa   I' 

ami  oomprises  an  urea  of  1650  sq.  m.     Tbs  soil  i-  in  mosl 
places  \n\   fertile.     Wheal  Ee  grown  in  large  quant 
and  of  superior '(Utility,  and  dairies  arc  iiiioii  r.ni-  :   v. 
Hour,  meal,  and  butter  are  largely  exported,      *t  •  t  Rgrioul- 

turc  is  in  a  backward  Btete,  and  the  population  lives  in 

a   depressed    eioeliii On        I  OaJ ppSf,    lead,  mid    /in 

fnund.  but  not  worked,  and  the  formerly  flourishing  wo 
trade  is  now  nearly  sxtinot,     'flu-  population  nnn 
::  11,48!  in  1851,  but  over  i"  per  cent,  of  that  population 
has  since  emigrated,  and  of  the  proeenl  population,  n 
boring  216,71 5,  >  049  who  an  unable  to  nnd  of 

write.     Principal  townB,  Clonmel,  Nenagh,  and  0 

Tippcrnry,   town    of   Inland,  county  "f    In 

pri.\  im I    Uunster,  i-  an  old  but  mil  built  oity,  and  has 

11084  inhabitants. 

Tippoo'  Sn'liih.  -nltnn  ..f  Myi 
lo.  i ;  i'.i.  a  -'in  id'  Hi der  Mi 

was  instructed  in  I  sod  distinguished  him- 

self in  the  war  against  the  English  em  ii  Per 

imbakum,  Sept.  1".  1780,  and 
I'd.,  is,  1782.     "o  Dee.  ..  1782,  Hyder  I 

-iliil.  now  prep,, r., I  |..i   a  Kill 

Hon  of  the  war.     Apr.  28,  178 

.,(',, .r     ,]-,,     M  I    in    the   IIIC. Ill   tin. 

conoluded 

ngly  withdrew  from  active  participation   In  ' 

:,l,.|   Tip] Rahib    fell    thereby   e. impelled 

-at  Mangalon  Mar.  II,  1784 
ditions.     I' 
but.  fortunately  for  tin-  Bngllsb   ! 

ii,. i'   I 

ami    in 

[lindo  id  onlntemi| 

.  i     b  feared  1 

triune-    in    France, 

it  fell  npon  b 

l.itll  e  pile.  I 
i  coding  ball  of  1 

ardor,  aiel    when    Sap 

might 
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declared  war  against  Mysore,  invaded  the  realm  with  two 
armies,  and  shut  up  the  sultan  in  his  capital,  Seringatara. 
Here  he  fell  (May  4,  170'.))  while  lighting  on  the  walls;  his 
dominions  were  confiscated  by  the  company,  and  the  spoils 
from  his  palace  were  carried  to  London.  (See  Michaud, 
Bfhtoire  de  V Empire  Mysore  sous  le  Eigne  de  ffyder  Aly  et 
Tippoo  Saib  (2  rols.,  L801);  Wilks,  The  South  of  India  [3 
vols.,  L810)  ;  and  The  Bietory  of  Tippoo  Sultan,  written  by 
Mir  Huesain  Ali  Khan,  translated  into  English  by  Col. 
Miles  i  1844)0 

Tipps,  tp.,  Wise  co.,  Va.     P.  985. 

Tiptoft  (John).  Earl  of,  b.  at  Everton,  Cambridge- 
shire, England,  about  1425,  son  of  Lord  Tiptof'tand  Powys; 
educated  at  Baliol  College,  Oxford;  became  the  most  emi- 
nent classical  scholar  among  the  English  noblemen  of  the 
time;  was  created  earl  of  Worcester  on  the  occasion  of  his 
appointment  by  Henry  VI.  to  the  post  of  lord  deputy  of 
Ireland,  where  his  government  was  extremely  rigorous; 
wafi  afterward  made  lord  high  constable  of  the  Tower,  lord 
high  treasurer,  and  knight  of  the  Garter  by  Edward  IV., 
whose  cause  he  espoused  in  the  "  war  of  the  Roses ;"  be- 
came obnoxious  to  the  Lancastrians  by  the  execution  of 
several  of  their  chieftains  who  had  landed  on  the  S.  coast  of 
England,  on  which  occasion  they  fastened  on  him  the  epi- 
thet '"the  butcher;"  visited  Rome;  delivered  a  Latin  ora- 
tion before  the  pope ;  made  a  careful  inspection  of  the  Vati- 
can Library;  went  on  a  pilgrimage  to  Jerusalem,  and  on 
his  return  presented  many  valuable  MSS.  to  the  University 
of  Oxford.  He  was  the  earliest  English  patron  of  William 
Caxton,  who  printed  his  translations  of  a  part  of  Caesar's 
Commentaries,  Cicero's  De  Amict'tid,  and  other  works,  but 
did  not  live  to  see  the  establishment  of  the  press  in  Eng- 
land, baring  been  executed  on  Tower  Hill  by  the  Lancas- 
trians Oct.  IS,  147*),  under  pretext  of  maladministration 
in  Ireland  many  years  before.  Caxton  pathetically  de- 
plores his  death  in  the  preface  to  one  of  the  first  books 
printed  in  England. 

Tip'ton,  county  of  Central  Indiana,  drained  by  Cicero 
Creek  and  other  streams,  and  traversed  by  Endianapolis 
Peru  and  Chicago  and  Pittsburg  Cincinnati  and  St.  Louis 
R.  Rs.  Surface  level,  soil  productive.  There  are  saw- 
mills and  some  manufactures  of  woollen  goods.  Staples, 
Indian  corn,  wheat,  wool,  lumber,  and  live-stock.  Cap. 
Tipton.     Area.  290  sq.  m.     P.  11,953. 

Tipton,  county  of  W.  Tennessee,  bordering  on  Missis- 
sippi River,  bounded  N.  by  Hatchie  River,  and  intersected 
by  Louisville  and  Nashville  and  Great  Southern  R.  R. 
Surface  level,  soil  productive.  Staples,  cotton,  Indian  corn, 
and  wool.     Cap.  Covington.     Area,  370  sq.  m.     P.  14, SSL 

Tipton,  tp.,  Cass  co.,  Ind.     P.  1808. 

Tipton,  p. -v.,  cap.  of  Tipton  co.,  Ind.,  on  Indianap- 
olis Peru  and  Chicago  R.  R.,  40  miles  X.  of  the  former 
place,  has  3  churches,  good  schools,  1  bank,  2  newspapers, 
1  flouring  and  2  planing  mills,  3  hotels,  2  stove-factories, 
1  tannery,  and  2  furniture  establishments.  Rich  farming 
lands  abound.     P.  892.  J.  T.  Cox,  En.  "  Times." 

Tipton,  p. -v.,  cap.  of  Cedar  co.,  la.,  on  Stanwood 
branch  of  Chicago  and  North-western  11.  R..  in  the  exact 
geographical  centre  of  Cedar  county,  has  7  churches,  pub- 
lic schools,  1  bank,  2  newspapers,  a  steam  flouring-mill, 
county-seat  buildings,  and  several  manufactories.  P.  about 
1443.  Charles  L.  Long  ley,  En.  "Advertiser." 

Tipton,  tp.,  Hardin  co.,  la.     P.  397. 

Tipton,  p. -v.,  Moniteau  co..  Mo.,  on  Atlantic  and  Pa- 
cific R.  R.,  has  a  weekly  newspaper. 

Tipton,  tp.,  Cass  co.,  Neb.     P.  315. 

Tirabos'chi  (Girolamo),  b.  at  Bergamo  Dec.  28, 1731 ; 
educated  at  Monza  by  the  Jesuits,  whose  order  he  subse- 
quently entered;  was  appointed  professor  in  rhetoric  at 
Milan  in  1766,  and  librarian  to  the  duke  of  Modena  in 
1770.  D.  at  Modena  June  3,  1794.  His  Storia  della  Letti  ra- 
tura  ftaliana  i  13  vols.,  1772-83)  is  considered  a  model  of 
historical  research,  and  is  still  the  principal  work  on  its 
subject,  lie  also  wrote  Biblioteca  Modenese  (6  vols..  1781- 
SG)  an<l  Memorie  Storich    Modenei  (3  vols.,  1793). 

Tira'no,  town  of  Italy,  province  of  Sondrio,  lying  in 
the  Valtellina,  B.  W.  of  Bormio,  and  about  17  miles  E.  of 
the  town  of  Sondrio.  Though  a  place  of  considerable  in- 
dustry, the  inhabitants,  like  those  of  this  valley  generally, 
are  for  the  most  part  very  poor.     P.  5667. 

Tiras'pol,  town  of  Russia,  government  of  Kherson, 
on  the  Dniester,  has  some  manufactures.     P.  5384. 

Tiree',  an  island  of  Scotland,  one  of  the  Inner  Heb- 
rides, is  13  miles  long  and  6  miles  broad,  low,  destitute  of 
w 1,  but  affording  good  pastures,  Oats,  barley,  and  pota- 
toes are  raised,  but  the  inhabitants,  numbering  3201,  are 
mostly  engaged  in  fishing  and  rearing  cattle  and  poultry. 


Tire'sias,  a  celebrated  soothsayer  in  ancient  Greece, 
was  blind,  but  understood  the  language  of  the  birds,  and 
lived  through  nine  generations;  even  after  his  death  he 
did  not  lose  his  power  of  prophecy.  He  had  a  famous 
oracle  at  Orchomenus,  but  after  a  plague  it  became  silent. 
The  Ureek  mythology  tells  many  stories  of  the  origin  of 
his  blindness  and  soothsaying  power. 

Tirlemont',  town  of  Belgium,  province  of  Brabant, 
on  the  Grande- Greete, has  several  good  educational  institu- 
tions, and  manufactures  of  woollen  stuffs,  blankets,  carpets, 
hosiery,  leather,  soap,  oil,  malt,  and  gin.  It  carries  on  an 
active  general  trade.     P.  12,354. 

Tir'nova,  town  of  European  Turkey,  in  Bulgaria,  on 
the  Jantra,  an  affluent  of  the  Danube,  has  large  dyeworks 
and  some  manufactures  of  silk  and  cloth.     P.  12,000. 

Ti'ro  (Marcus  Tkllius).  the  freedman  and  pupil  of 
Cicero,  to  whom  he  became  an  amanuensis,  and  was  also 
an  author  of  some  reputation,  writing  several  works,  in- 
cluding a  life  of  his  patron  :  to  him  is  due  the  collec- 
tion of  Cicero's  Letters.  Becoming  familiar  with  the  sten- 
ography of  the  period,  he  extended  and  systematized  it, 
and  by  its  aid  preserved  several  of  Cicero's  orations.  (See 
Stenography.)  It  is  believed  he  lived  to  the  age  of  one 
hundred. 

Ti'ryns,  an  ancient  city  of  Argolis,  Peloponnesus,  was 
one  of  the  oldest  cities  of  Greece,  but  in  468  B.  c.  was  en- 
tirely destroyed  by  the  Argives,  and  never  rebuilt.  The 
remains  of  its  fortress,  with  its  eyclopean  walls,  are  the 
grandest  and  most  curious  ruins  in  Greece. 

Tisch'bein  (Johann  Heinrich  Wilhelm),  b.  at  Haina 
in  Hesse  Feb.  15,  1751;  received  his  first  instruction  in 
painting  from  his  father,  uncle,  and  elder  brother,  who  all 
were  painters  of  reputation;  went  in  1770  to  the  Nether- 
lands, in  1770  to  Rome,  in  1787  to  Naples,  where  he  was 
director  of  the  academy  of  painting  from  1700  to  1799; 
returned  in  the  latter  year  to  Germany  and  settled  in  Ham- 
burg. D.  at  Entin  July  26. 1829.  He  painted  mythological 
and  historical  subjects,  scenes  of  animal  life,  and  produced 
a  great  number  of  excellent  illustrations,  among  which  the 
most  celebrated  was  Homer  nach  Antiken  gezeichnet  (Gb't- 
tingen,  1801-04). 

Tisch'endorf  (Lobegott  FniEnRicn  Coxstantin),  b. 
at  Lengcnfeld,  Saxony,  Jan.  IS,  1S15;  studied  theology 
and  philology  at  Leipsic  1834-3S;  was  appointed  professor 
of  theology  there  in  1843.  From  an  early  period  of  his  life 
he  concentrated  his  study  on  a  critical  revision  of  the  text  of 
the  New  Testament;  made  extensive  journeys  in  Europe, 
examining  the  materials  for  such  a  revision  contained  in 
the  various  European  libraries,  and  visited  Egypt,  the 
Sinaitic  peninsula,  Syria,  and  Palestine  in  1844,  1853,  and 
1859,  the  last  time  at  the  expense  of  the  Russian  govern- 
ment. From  the  monastery  of  Sinai  he  brought  back  the 
famous  Coder  Sinaiticus,  the  oldest  Greek  manuscript  of 
the  Bible,  which  is  now  preserved  in  St.  Petersburg,  and 
was  published  in  1862  in  4  vols.  fol.  at  the  expense  of  the 
emperor  Alexander  II.  D.  in  Leipsic  Dec.  7,  1874.  The 
principal  results  of  Tischendorfs  researches  were  several 
critical  editions  of  the  New  Testament,  but  he  also  pub- 
lished Codex  Ephraemi  Syri  (1S43),  Monumenta  Sacra  In- 
edita  (1846).  Eoangelium  Palatitvwm  Tneditum  (1847),  Codex 
Amiatinus  (1S50),  Codex  Claromontamte  (1852),  Novum 
Testamentum  Vaticanum  (1867),  Monumenta  Saara  Inedita, 
nova  Collectio  (9  vols..  1854-65),  Acta  Apoetolorum  Apoc- 
rypha (1851),  Evangelia  Apocrypha  (1853),  Apocalypses 
Apocrypha  (1866),  Jfefa  ta  den  Orient  (2  vols.,  1845-46), 
Aus  driii  heiligem  Lande  (1862),  etc. 

Tishabec,  tp.,  Greene  co.,  Ala.     P.  1440. 

Tishomin'go,  county  of  N.  E.  Mississippi,  bordering 
on  Tennessee  and  Alabama,  bounded  N.  E.  by  Tennessee 
River,  drained  by  affluents  of  Tennessee  and  Tombigbee 
rivers,  and  traversed  by  Memphis  and  Charleston  II.  K. 
Surface  hilly,  soil  productive.  There  are  saw-mills,  plan- 
ing-nvills,  and  some  woollen  manufactories.  Staples,  cot- 
ton. Indian  corn,  wool,  a  little  tobacco,  and  lumber.  Cap. 
luka.     Area,  550  sq.  m.     P.  7350. 

Tiskilwa,  p. -v.,  Bureau  co.,  HI. 

Tis'ri  [Heb.],  the  first  Hebrew  month  of  the  civil  year 
and  the  seventh  of  the  ecclesiastical  year.  It  corresponds 
to  part  of  September  and  October. 

Tissapher'nes,  appointed  satrap  of  Lower  Asia  by 
Darius  II.  Nothus  in  414  b.  C.  After  the  death  of  Darius 
in  107,  his  younger  son.  Cyrus,  who  was  viceroy  of  Asia 
Minor,  tried  to  oust  his  brother,  Artaxerxcs  II.  Mnemon, 
from  the  throne,  but  was  defeated  at  Cunaxa  in  401  by 
Tissaphernes,  who  in  reward  received  the  command  also  in 
Asia  Minor.  His  attempt,  however,  to  punish  the  Greek 
cities  which  hud  supported  Cyrus  was  unsuccessful.  They 
were  supported  by  the  Spartans,  and  he  was  defeated  by 
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Agesilaus  in  Lydia.     Meanwhile,  his  train  In  i ,i,d  in- 

sidious  character  had  made  him  odious  even  in  tbi 
Artaxerxes,  and  on  the  instigation  of  Parysatis,  the  king's 
mother,  he  was  assassinated  :ii  Colossse,  Phrygia,  in  395. 

Tissot'  (Pierre  Francois),  I,.  ;i t  Versailles  .Mar.  Ill, 
l768j  received  a  good  education,  and  Ha-,  after  vai 
vicissitudes  daring  the  Revolution,  employed  b}  Napoleon 
as  censor,  and  in  1814  appointed  professor  "1  general  lit 
eraturo  at  the  College  de  France.  After  the  restoration  of 
the  Bourbons,  he  founded  tin  Conatitutionnel,  and  gave  so 
much  offence  by  his  Bonapartist  opposition  that  be  lost  Ins 
chair,  but  received  it  again  utter  the  revolution  of  July, 

18.10.     D.  at  Paris  Apr.  7.  1854.     He  producod  sore ig. 

inn!  poems,  translated  Virgil's  Zrucofr'ca  ami  tin-  elegies  -it" 
Johannes  Secundum,  and  wrote  Hietoirt  complite  de  la  Re- 
volution francaiae  (fi  vols.,  1833-eii)  and  .l/.'moiYea  hin- 
toriquea  m1  Carnoi  (1824). 

Tissot  (Simon  Andre),  b.  nt  Granoy,  oanton  of  Vaud, 
Switzerland,  Mar.  20,  L728;  studied  medioine  at  Geneva 
and  Mi'nt|iel!ier :  settled  as  a  practitioner  in  LauBanne 
about  1750;  was  appointed  professor  of  clinical  medi 
cine  in  17S0  at  the  University  of  Pavia  by  Joseph  II., 
but  returned  in  1783  to  Lausanne,  where  hu  d.  June  15, 
1797.  His  complete  works,  containing  many  valuable  con- 
tributions to  medical  science,  were  published  at  Lausanne 
in  15  vols.  (1783-95),  and  at  Paris  in  II  vols.  (1809  13  . 
but  it  was  especially  his  L'Onanitmt  |  1780)  and  Avit  mi 
Peuple  sttr  la  Saute  (17(11)  which  attracted  general  atten 
tion,  ami  were  translated  into  most  European  langua 

Tis'sues  [Fr.  ftssu],  the  ultimate  anatomical  elements 
which  constitute  the  fibrillated  Btruotures  of  tin-  body — the 
muscles,  tendons,  and  connective  tissue.  (For  the  struc- 
ture of  these  see  Histology.)  The  individual  tissue  is  de- 
veloped from  an  antecedent  nucleated  cell  by  u  transition 
of  the  round  or  ovoid  shape  to  spindle  shape,  to  li\  c  |m 
cesseB,  and  finally  becoming  the  extends  1  fibre.  White 
fibrous  or  connective  tissue  tends  to  develop  in  all  processes 
of  repair  of  wounds,  the  exuded  nutritive  matter  organiz- 
ing around  nuclei,  probably  exuded  white  l»l I-cells,  and 

developing  u.tvv  lines.     Such  newly-developed  tissues  may 
gradually  atrophy,  the  scar  or  inflammatory  deposit  disap- 
pearing: in  other  cases  they  beoome  highly  vascular,  are 
permanent,  or  tend  to  excessn  c  growth. 
E.  Darwin  Hudson,  Jr.   Revised  rv  Willard  Parker. 

Titan'ic  Diox'iile,  generally  called  Titanic  Acid 
(Ti<M.  This  Compound  alone  constitutes  three  dislinct 
mineral  species — octahedvite,  brookite,  and  rutile.  A  syno- 
nym of  octahedrite  is  anatase,  and  ;i  Bynonym  of  brookite 
is  arkaneite.  These  species  are  referred  to  under  Isomkiusm 
(which  see),  hut  by  an  error  which  escaped  correction  the 
synonym  arkawrite  was  there  appended  to  octahedrite  in- 
stead of  brookite.  The  statements  of  mean  densities  there 
given,  moreover,  may  he  modified  to  an  important  degree 
with  advantage.  They  were  averaged  from  figures  cited 
in  mineralogioal  textbooks,  hid  further  examination  of  the 
records,  made  since  by  the  writer,  has  developed  a  long  list 
ofadditional  figures,  and  these,  taken  into  connection  with 
the  writer's  now-published  discovery  (see  -I"'.  Chemist  for 
Mar.,  1870)  of  the  geometric  law  of  molecular  volumes 
(see  also  Voluhes,  Molecular),  enable  him  to  compute 
the  following  precise  6gurea  for  these  three  specie-,  with 
ono  or  two  of  their  modifications  : 

TroedeDsluu       Experimental 
at  zero.  den  Itl 

A  minimum  octahedrite  of  Boullay 3.766  ..3.7a    R 

The  normal  or  rfomi'nanr  octahedrite. ..8.902  ..3.89   .11    R 

Tin-  normal  or  dominant  brookite 1.177...  1.166    " 

The  normal  or  dominant  rutile I  "t<;     1.8    ..Hauleteullle. 

A  maximum  rutile  of  ECopp 4.464  ..t  12    Kopp. 

Kopp's  heavy  rutile  is  cited  here  beoause  a  special  intere  i 

attaches  to  it  as  containing  o  volun r  molecule  ol 

niuin  identical  with  (hai   of  carton  in  carbonates  end  In 

drocarh'ins.     At  tic  same  time,  it  may  be  re 'ked  that 

the  minimum  anatase  (octahedrite)  cited  f Boullay 

of  equal   interest,   a-   containing  one   titanium  mol< 
equal  in  dimensions  to  that  of  silicon  in  quarti  and  in 
talli/ed  silicates  generally.    The  precise  tnolecul  u  volume 

of  the  silicon  iii  quarts  is  still  in lo  el  lached, 

moreover,  hv  artificial  ootabedrites   obtained 

feuille,  for  which  he  gives  a  range  "I  di  i  ting  as 

low  as  :;.7.     Precise  parallelism  in  structure  with 

would  require  a  density  of  8.639.    The  dioxidos  of  til  inium 

form,  therefore,  doubl  less,  a  progress^  i 

in  Ciikmistryi  of  allotropi     - 

law    of  construction  of  h Il 

as  that  of  aei  iee  of  aliotrope  .  according  to  thi    ■ 

searches),   which  eon t-    the  dioxide    of   call 

himitinn)  with  thedioxideol  lilioon.     B 
acquires  density  1.16,  tl 

(If    the    ll 

far  (he  most  abundan     I  ■  ■■    indeed  In   cm     U  i  quite 


common  mineral.  The  commoner  varietie-  have  a  peculiar 
reddish  tinge,  and   a   lu-t  ,liar    dark  metallic 

.  which,  with  it  ■ 
enables  il  to  bi  di  tingoiahed  at  a  glai 
in  minerals.     It-  hardness  i-  bet* 

The    cry-lal-    are    dimetrio    or    I.  '    . 
usually  priBmatio,  sometimes  aoieular,  and  are  found  in  the 
latter   form   penetrating    trail-parent   quart] 

ide  in  a  great   niai  .   like  n il. 

n-   known  a-  ••  rutilated 
[n  these  oases  toe  rutile  needles  have  evidently 
been  first  formed,  crossing  a  cavity  filled  with  ti 

striiuiii    from    whioh    they    were    deposited,    in    which    the 

quarts  has  subsequently  crystallise  I  ..nt  from  the 

soi ther  menstruum.     There  area  great  re 

localities  of  rutile,  too  numerous  t nation 

Broolciti  is  trimetric  or  orthorhombie  In  i 

tran-liicent.    with    el.  di-tin-t    than    nil 

having  the  as metallic  adamantine  lustre.     Itl 

found  in  -mall  crystals  in  North  Carolina  pi 

Paris  in  Maine,  and  at    Bllenvlllc    in    I    IStCI  00.,   N.   V..  and 

in  a  number  of  foreign   localities.     At  the  celebral 

oral    looalit]    al    M  -    net  Ci  \rk..  it   i-  found  a-  the 

•■  in.'  i    ■■  ■■  Bbepard,  « 

de    mi,      ,i     h  m-blael     md  oj  iquo,  though  Dearly  pure 

titanic  oxide,  acoording  to  Whitney  and  Damoor. 

Octahedrite,  or  anatasi  nal   like  rutile.  bul 

With     \er\     difli     i 

octahedral   in   form,  highly  lustrous   like  dia ml.  and 

sometime-  mistaken  for  il  in  placer  washings.  Onlj  one 
North  American  locality  i-  cited,  in  dolomite  at  Smith- 
field,  R.  I. 

fit '  ■  may  I btaincd  ft  01 ning  it, 

as    follows:    They  are    fiuxod  with    •".    part-    of   p. a 

Donate,  the   ma--  washed  will M   water  t  .   remove  the 

■  a  the   Mux.  ant   the  remaining  acid   iii  , 
potash  dissolved  in  muriatic  acid.     This   solution   i-  di- 
luted, treated  with  HjS  to  precipitate  tin,  and  tl 
monia  added  to   precipitate  the  Tin...   which   will   carry 
down  with    it    sulphide-   of    iron    and    manganese   when 
present.     These   are   dissolved   out    fro 
with   a  solution   of  SOj,  which   leaves   pure"utanio  hy- 
drate."    Also,   if  the   muriatic  solution    be   I  lied   with 
sulphite  of  ammonium,  pun'  titanic  acid   (hydrati 

down.     II.  Rose  found   ii    i i  OsHjTi.     On 

ignition    it    lea  vi       I    '  '  ,  whii  low  S  hen    hot.      Id- 

solved  in  dilute  mineral  acids  and  boili  i.  a  modification 
precipitates,  called  m<  tatita 

tion,  which  is  no  longer  Boluble  in  acid-,  except  in  hot  "il 
of  vitriol.     Titanic  di        : 

extent  to  give  a  pale  yellow  color  to  ] lain  and  to  arti- 
ficial teeth.                                                             Ill  S7BY  Vi  < 

Titanitesi    See  TrrAimnr. 

Tita'iiitiiii.     Hr.  William    McGregor,  in  examining 
the   mineral   now  called  mi  ban   in 

Cornwall,  in  1791.  discos  en-  ltd. 

element,  afterward   found    h\    KJaproth  tin   I7'.'l     in    rutile, 
and  .■ailed  by  him  in  1 7 - ' 7  titanium,  in  fanciful  all" 
the  Titans,  who  were  thee) 
the  article   Tiias-.i      Titanium   IS  quite  an 
ment,  hut  very  little  i-  as  yd  known  of  it  in  the  .  :■ 
form.      For  a  long  ti 

ii  l  iii  blast  furnaces  were  belii  metallic 

titanium,  bul  H  proved  that  I 

bgen  and  nitrof  i  I 

i  fluoride  of  titanium  and  potassium  with  i 

I  |  ibed  as  a  dark    J 

[Lsdl  ii-ilv  i-  unknown. 
[ts  metallio  naturi 

assumption,  and  ii-  th  the  non  met. die 

a  make  it  ,.  not  ■  strictly  met 

irs  in  many  minet 

II  In  tali  Dioxidi 
sec  .     i/  in  which 

diseovered,  contains  til  inii  dioxide  with  Iron  os 
or  titanil  to  of  I 

is  simpli  lime,  and  it  is  verj 

netic  iron  ores  and  many  other  in  DI 
two  chlorides,  TiCbj,  lostroui  dat 

■   ■    . 

to  form  thi ampounds  with  oxj 

product  of  tin-  heat  of  a  wind   fit    ■ 

■  i  .  a  black  powih 
a  current  of  nj  drogan  :  and  1 1 

■ ...  .      i  u.  ehfi ' 

. 

ol    iron  ore-,  ehicll  v    t»l 

nite  or  menace   niti 
in  all  proportion-. 

i 
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and  phosphates — but.  unfortunately,  it  happens  that  the 
titanium  is  excessively  difficult  to  flux  out  from  the  mass, 
tending  apparently  to  form  slags  "1"  very  difficult  fusibility, 
thus  limiting  (heir  use  very  greatly.  It  has  been  recently 
reported  that  some  have  overcome  this  obstacle  successfully, 
but  the  subject  must  yet  be  regarded  as  in  the  experimental 
stage.  Henry  Wurtz. 

Titanothc'rium  [Gr.  nravj  "titan,"  and  e-rjpiov,  a 
"beast"],  an  extinct  genus  of  mammals  from  the  "Mau- 
vaises  Terres,"  or  •■  Bad  Lands."  of  White  River,  Dakota. 
The  formation  is  regarded  as  Miocene,  and  the  bones  of 
this  animal  were  the  first  fossils  obtained  from  the  region. 
They  were  made  known  by  Dr.  H.  A.  Prout.  and  the  species 
was  afterward  named  by  Dr.  Leidy  Titanotherium  Proutii. 
Later  researches  and  extensive  collections  in  the  same  re- 
gion, and  in  the  Miocene  of  Nebraska  and  Colorado,  have 
shown  that  this  species  is  but  one  of  an  extinct  family  of 
herbivorous  mammals,  now  known  as  the  Brontotherida1, 
and  including  at  least  four  genera — viz.  JHtanotherium, 
with  short  nasal  bones,  and  Megaceropv,  with  more  elon- 
gated nasals  ;  both  genera  with  a  diastema  or  toothless  in- 
terval between  the  upper  canine  and  molar  teeth,  and  a 
short  or  rudimentary  third  trochanter  on  the  femur:  Bron- 
totherium,  with  four  incisors  above  and  below,  and  I>i<>>n- 
odon,  with  no  upper  and  but  two  lower  incisors,  both  gen- 
era without  a  diastema,  and  the  first,  at  least,  having  a 
distinct  third  trochanter.  The  best-known  genus  is  Bron- 
totheriuitij  and  its  principal  characters  are  as  follows:  The 
skull  is  long  and  depressed,  and  resembles  that  of  the  rhi- 
noceros. There  is  a  pair  of  large  horn-cores  on  the  anterior 
part  of  the  skull,  in  front  of  the  orbits.  They  stand  on 
the  maxillary  bones,  and  are  placed  transversely,  as  in  ru- 
minants. They  vary  much  with  age.  and  probably  differed 
in  the  sexes.  There  are  large  air-cavities  in  the  base  of 
these  horn-cores.  The  nasal  bones  are  greatly  developed 
and  firmly  co-ossificd.  They  are  produced  in  front,  and 
overhang  the  narial  orifice.  The  zygomatic  arches  are  mas- 
sive and  much  expanded.  The  occipital  condyles  are  large 
and  well  separated.  The  dental  formula  is  as  follows  :  in- 
cisors, jCi? ;  canines,  \~\'  premolars,  §Z$ ;  molars,  |~|. 
The  upper  incisors  are  small.  The  canine  is  short  and 
stout,  and  placed  close  to  the  first  premolar.  The  upper 
true  molars  are  very  large  and  powerful  grinding  teeth, 
measuring  in  some  specimens  nearly  5  inches  in  diameter. 
Each  has  a  pair  of  external  connate  cusps,  and  two  inner 
tubercles  or  cones.  The  lower  molars  are  of  the  Palaothe- 
riiim  type.  The  brain-cavity  is  small  in  proportion  to 
the  skull.  The  cerebral  hemispheres  did  not  extend  at 
all  over  the  cerebellum,  and  but  little  over  the  olfactory 
lobes.  The  latter  were  of  moderate  size,  and  separated  by 
a  wide  osseous  septum.  The  hemispheres  were  compara- 
tively large,  and  much  convoluted.  The  cerebellum  was 
small,  and  there  is  a  rudimentary  tentorial  ridge.  The 
neck  was  stout  and  of  moderate  length.  The  atlas  is  large, 
and  much  expanded  transversely;  the  axis  massive,  and 
its  odontoid  process  stout  and  conical.  The  lumbars  are 
slender  and  smaller  than  the  dorsals.  There  are  four 
sacral  vertebra?.  The  caudals  indicate  a  long  and  slender 
tail.  The  epiphyses  of  the  vertebrae  are  loosely  united,  as 
in  proboscidians  and  many  other  large  animals.  The 
limbs  were  intermediate  in  proportion  between  those  of  the 
elephant  and  the  rhinoceros.  The  radius  and  ulna  are 
separate.  The  carpal  bones  are  shorter  than  in  the  rhi- 
noceros, and  form  interlocking  series.  They  support  four 
stout  toes.  The  fibula  is  separate  from  the  tibia,  and  en- 
tire but  slender.  The  calcaneum  is  long;  the  astragalus 
short,  and  articulates  with  both  the  navicular  and  cuboid. 
There  were  three  toes  on  the  hind  foot,  of  nearly  equal  size. 
None  of  the  bones  of  the  skeleton  are  hollow.  The  Bron- 
totheridu?  nearly  equalled  the  elephant  in  size,  but  the 
limbs  were  shorter.  The  nose  was  probably  flexible,  as  in 
the  tapir,  but  there  was  evidently  no  true  proboscis.  All 
the  remains  yet  known  are  from  the  Miocene  beds  of  the 
Rocky  Mountains,  in  Dakota,  Nebraska,  Wyoming,  and 
Colorado.  The  name  Titanotherium  at  the  bead  of  this 
article  has  been  use  1  because  so  well  known  in  this  coun- 
try :  it  must,  however,  give  way,  in  scientific  nomenclature, 
to  the  previously-applied  name,  Menodus.     0.  0.  Marsh. 

Ti'tans,  in  Greek  mythology,  were  the  children  nf  Ura- 
nus and  Gen,  numbering,  according  to  the  most  common 
record,  twelve — six  male,  Ocennus,  Casus,  Crius,  Hyperion, 
Ispetus,  and  Cronos;  and  six  female.  Theia,  Rheia,  Tethys, 
Phcebe,  Mnemosyne,  and  Themis.  Uranus  feared  his  own 
children,  and  shut  them  up  in  Tartarus,  but  by  the  aid  of 
Gea  they  broke  out  of  the  prison,  overthrew  their  father, 
and  placed  Cronos  on  the  throne.  The  curse,  however, 
which  Uranus  let  fall  on  his  children  was  fulfilled.  Cronos 
was  dethrone'!  by  his  own  son,  Zeus,  and  the  Titans  were 
once  more  imprisoned  in  Tartarus,  where  the  Cyclopes  and 
Hecatoncheires  were  set  to  watch  them.     Among  their  de- 


scendants were  Atlas,  Prometheus,  Helios,  JJecate,  and 
Selene. 

Tite  (Sir  William),  F.  R.  S.,  b.  at  London,  England, 
in  istij;  educated  at  a  private  school;  was  articled  as  a 
pupil  to  Mr.  Laing.  the  architect  of  the  custom-house;  was 
entrusted  with  the  rebuilding  of  the  church  of  St.  Dunstan's- 
in-the-East,  which  he  executed  so  successfully  in  the  Gothic 
style,  then  recently  become  popular,  as  to  gain  a  high  repu- 
tation ;  was  employed  to  erect  a  Gothic  church  for  the  cele- 
brated Edward  Irving:  subsequently  built  many  public 
and  private  edifices,  including  some  of  the  largest  railway- 
stations  of  England  and  France;  became  architect  to  the 
New  Royal  Exchange  1840  :  was  for  some  time  president 
of  the  Architectural  Society  and  of  the  Royal  Institute  of 
British  Architects  ;  was  elected  Liberal  member  of  Parlia- 
ment from  Bath  1855  ;  was  governor  of  the  Bank  of  Egypt 
and  member  of  parliamentary  committees  on  banking,  and 
was  knighted  1S69.  D.Apr. 20,  1S7:J..  He  published  some 
essays  and  lectures,  and  was  author  of  a  Descriptive  Cata- 
logue  of  tin-  Antiquities  found  in  the  Excavations  at  the  New 
Royal  Exchange  (1S48),  and  other  miscellaneous  writings. 

Tithe  [Ang.-Sax.,  te6dha,  the  "tenth"],  the  name  of  a 
tax,  consisting  of  one-tenth  of  the  annual  profit  of  land, 
stock,  or  labor,  which,  instituted  by  Moses,  was  paid  by  the 
Jews  for  the  maintenance  of  the  Levites  and  in  compensa- 
tion for  their  service  in  the  temple.  From  the  Jewish  the- 
ocracy the  institution  was  gradually  transferred  to  the 
Christian  Church,  and  by  the  second  Council  of  Tours  (567) 
the  tax  was  officially  introduced  by  a  statute,  which  again 
was  confirmed  by  the  second  Council  of  Macon  (5S5).  It 
was  not  firmly  established,  however,  in  Germany,  France, 
and  England  until  the  ninth  century,  and  in  the  Scandina- 
vian countries  not  until  the  eleventh  century.  Even  before 
the  period  of  the  Reformation,  but  especially  after  that  time, 
the  tithes  became  subjects  of  bargains,  of  buying  and  sell- 
ing, like  other  property.  Originally,  they  were  paid  in 
natura,  but  in  the  eighteenth  century  a  certain  sum  of 
money  was  generally  substituted.  In  France  they  were 
finally  abolished  by  the  Revolution. 

Ti'tian  (Tiziano  Vecellio).  b.  in  1477  at  Tai,  a  village 
near  Pieve  di  Cadorc,  in  Friuli,  then  a  Venetian  posses- 
sion;  received  his  first  instruction  in  painting  from  Sebns- 
tiano  Zuccati,  a  Venetian  painter  and  worker  in  mosaic,  but 
was  very  early  sent  to  Venice,  where  he  studied  under  Gen- 
tile and  Giovanni  Bellini.  Bellini  was  the  founder  of  the 
Venetian  school,  whose  head  Titian  afterward  became,  and 
on  the  earlier  works  of  the  latter  the  former  exercised  a  de- 
cided influence.  It  is  also  probable  that  Titian  had  studied 
under  Albert  Durer,  who  visited  Venice  in  1494  and  in 
1507,  and  very  striking  is  the  influence  which  at  one  time 
he  received  from  his  friend  and  fellow-student  Giorgone. 
Indeed,  their  style  was  so  much  alike  that,  on  the  death  of 
Giorgone  in  1511,  Titian  could  undertake  to  finish  some  of 
his  pictures.  To  this  period  of  his  career  belong  the  Visit 
of  Mary  to  Elizabeth,  in  the  Academy  of  Venice;  the 
Vierge  an  Lupin,  in  the  gallery  of  the  Louvre;  the  Christ 
irith  the  Tribute-money,  in  the  museum  of  Dresden;  and  a 
Resurrection,  in  five  compartments,  in  the  church  of  San 
Nazaro  at  Brescia.  In  1514  he  went  to  Ferrara,  where  he 
painted  for  Duke  Alfonso  I.  the  Arrival  of  Racchus  in  the 
Island  of  Xaxos  and  A  Sacrifice  to  the  Goddess  of  Fertility!, 
both  of  which  are  now  at  Madrid:  the  Bacchus  ami  Ari- 
adne, now  in  the  British  National  Gallery  ;  portraits  of 
Lucrezia  Borgia,  Ariosto,  etc.;  and  in  151  f>  he  returned  to 
Venice,  where  he  continued  to  reside  till  1530.  During 
these  years  his  style  ripened  into  perfect  originality.  All 
foreign  influences  were  toned  down  into  mere  elements  of 
his  own  individuality,  and  his  pictures  became  master- 
pieces. The  most  prominent  feature  of  this  stylo — which 
is  the  style  of  the  Venetian  school,  but  which,  although  it 
found  many  able  disciples,  has  had  only  one  master — is  the 
coloring.  With  respect  to  composition  Titian  succeeded 
several  times  in  representing  passionate  and  highly  pa- 
thetic subjects,  such  as  the  St.  peter  Martyr,  in  the  church 
of  Santi  Giovanni  e  Paolo  in  Venice,  painted  during  this 
period,  but  destroyed  by  fire  in  1S67,  and  the  Martyrdom 
of  St.  Lairrcnce,  in  the  church  of  the  Jesuits  at  Venice, 
painted  at  a  later  period,  but  both  belonging  among  his 
greatest  productions.  Nevertheless,  the  general  character 
of  his  compositions  is  a  noble  repose.  The  scene  may  in- 
volve the  deepest  feeling,  but  it  is  without  passion — such 
as  the  Assumption  and  the  Presentation  of  the  Virgin,  in  the 
Academy  of  Venice:  the  Entombment  of  Christ  and  Christ 
croiruerl  irith  Thorns,  in  the  gallery  of  the  Louvre :  the  Last 
Supper,  in  the  Escurial :  several  representations  of  the  Holy 
Family,  among  which  the  Virgin  and  Child  n*ith  Saints,  in 
the  Uffizi  gallery  in  Florence,  and  the  Madonna  irith  Saints, 
in  the  museum  of  Dresden,  etc.  Often  the  composition 
comprises  only  one  or  two  figures,  and  the  situation  is  al- 
most without  movement,  like  that  of  a  statue,  such  as  the 
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numerous    Madonnas,   Magdalene,    VejilPics,   Danaee,   etc., 

scattered  over  all  European  eollcetions.     lint  just  this  kind 

of  composition  was  the  bosl  suited  for  thai  kind  of  col ig 

which  was  Titian's  mastership,  not  to  say  his  genius. 
Without  employing  an  J  i  iolent  contrasts  of  light  and  shade, 
or  of  one  color  to  another,  he  worked  out  a  peculiar  light, 
golden,  mellow  ground-tone,  which  by  itself  exercises  a 
magical  charm,  into  innumerable  small  but  significant 
shades,  and  produced  thereby,  especially  in  his  portrail 
and  in  the  representation  of  the  nude  female  form,  an 
almost  complete  illusion  of  life.  In  1530  he  was  invited  bj 
Charles  V.  to  Bologna  to  paint  his  portrait,  and  he  painted 
him  several  times  afterward — in  1532,  in  1536  at  A-ti.  on 
his  return  from  Africa,  and  in  1550  at  Augsburg.  In  L543 
he  again  visited  Bologna,  Ferrara,  and  this  time  also  II  mar, 
where  he  met  Michael  Angelo  and  painted  the  celebrated 
portrait  of  Pope  Paul  III.  In  1548  he  went  to  Augsburg, 
again  on  the  invitation  of  the  emperor,  who  was  his  great 
patron,  made  him  a  count,  and  gave  him  a  pension,  whieh 
was  continued  after  the  abdication  of  Charles  bv  Philip  1 1, 
of  Spain.  After  1550  he  resided  almost  without  interrup- 
tion at  Venice,  busy  with  his  art  I"  the  very  last  of  his  life. 
He  was  eighty-one  when  he  painted  the  Martyrdom  of  St. 
Lawrence,  and  several  others  even  of  bis  most  remarkable 
pieces  are  of  a  still  later  date.  L>.  at  Venice  Aug.  27, 
1576,  not  of  old  age,  but  of  the  plague,  and  was  buried  in 
the  church  of  Santa  Maria  de'  Frari,  which  contains  oneof 
his  most  beautiful  pictures,  the  Madonna  on  the  Tin-one. 
He  educated  numerous  disciples  —  Bonifazio,  Domenico 
Cainpagnohi,  Girolatno  Rumanino,  Pordenone,  Bordone, 
etc. — but  ho  exorcised  the  greatest  influence  on  the  devel- 
opment of  modern  art  by  the  method  he  adopted  of  filling 
out  tho  background  with  the  representation  of  a  real  land- 
scape. In  this  point  he  was  imitated  by  tin-  Carraccis, 
Poussin.  and  Rubens,  and  thereby  be  became  the  foiindn- 
of  modern  landscape-painting.  His  Life  has  been  written 
by  Northcote  (2  vole.,  London,  1830)  and  by  Crowe  and 
Cavaleascllo  (1S75). 

Titica'ca,  the  largest  lake  of  South  America,  is  be- 
tween lat.  15°  15'  and  111°  :I5'  S.,  ami  between  Ion.  CS°  411' 
and  70°  W.,  at  an  elevation  of  12,800  feet  above  tho  level 
of  the  sea,  and  surrounded  by  the  high  and  toweling  peaks 
of  tho  Andes.  It  covers  an  area  of  about  4000  sq.  m.,  re- 
ceives several  smaller  streams,  and  discharges  its  surplus 
water  through  the  Desaguadero.  It  contains  a  great  num- 
ber of  islands,  which  are  very  interesting  on  account  of  the 
remains  of  old  Peruvian  architecture  which  are  found  on 
them.  Its  depth  is  120  fathoms  near  tho  shore,  and  prob- 
ably considerably  more  in  the  middle. 

Tit'lark,  or  Pipit,  name  given  to  species  of  birds  of 
the  genus  Aniline  and  group  or  sub-family  Anthitne.  These 
are  generally  associated  with  at  least  the  wagtails  (Mota- 
cillinn?)  in  a  family,  Motacillida\  and  contrasted  with  them 
by  the  comparative  shortness  of  the  tail  (shorter  than  tho 
wings  i,  which  is  emarginated,  and  has  the  two  central 
feathers  shorter  than  the  lateral,  and  all  broadest  near 
their  ends,  and  boldly  round  at  tho  extremities.  Thej  a  re 
mostly  grayish-brown,  and  in  the  under  parts  variously 
streaked.  Over  50  species  are  known,  anil  almost  every 
land  has  representatives  of  tho  group.  By  some  authors 
[e.g.  Cray)  they  are  all  combined  in  one  genu.-,  but  In 
most  distributed  among  several.  They  are  birds  of  pas- 
Page,  insectivorous  and  graminivorous  as  to  f 1.  rather 

fine  songsters,  and  graceful  in  appears and  movements. 

Two  species  are  found  in  the  U.  S. — namely,  Anlhut  ludovi- 
eiamu  (American  titlark  or  pipit)  and  Veocoryt  Sprague\ 
(Missouri  skylark);  a  third  species  i  luthiu  pratenlie,  or 
European  titlark)  sometimes  straggles  into  Greenland  and 
Alaska.  Tut or.  QtLL. 

Ti'tle  [Lat.  tit/dim],  in  law.  Although  this  word  i" 
often  used  as  synonym. mis  with  property  Or  right  el'  OH  m-r 
ship,  in  its  proper  and  teohnical  signification  il  di  note   1 1" 

sources  of  such  right,  or  the  facts  and  events  which  the 

means  wherebj  property  in  land  i-  acquired.     In  tlii-  sense 
the  common  law  divides  all   title-  into  two  t  I 
scent  anil  l.\  purohase.    Title  by  de  cent  includes  tho  sin- 
gle mode  of  acquisition  through  inheritance  :  titli 
chase  embraces  all  other  methods.     Tho  descriptions  given 

by  tho  si bird   English  text-writers  tend  I islond  the 

American    reader  by  reason  of  tho  radical  diffei    I 
tween  the  law  of  Cieat  Britain  and  thai  of  the  C  B.     Pol 

lowing  the  arrangement  of  an  able    \ rloan  autl 

means  of  aoquiring  property  in  lands  otherwise  than 
scent  may  bo  separated   into  two  division    -title  no(  by 
gram,  anil  title  bv  grant.     Thi   fit   t  ols  escheat 

to   the    St ;    pre  ot  ipti  m    D      • ■'"      ' 

poreal    lights  j    accretion. 

soil  bv  th adual  operation  of  ni 

and  adverse  posses  io I  tl  b    thi     I  LtuO  ol  I  a 

In  tho  so id  class  are  found  (1)  governmental  grants, 


which  may   be  in  the  form  ofsUtutOrj   <■    D  |  I  do- 

nations, the  pat, ait-  issued  by  the  di 
purchasers  oi  and  settlers  on  the  public  lands,  and  -imilar 
it  by  the  Btal 

rV ulc  I,.,  persons  acting- in  an  official  capacity  in 

pursuant  »  ...  judicial  o 

''''''''•  '  '"'      "  ii 

Among  the  most  important  an  ata  in  bankruptcy 

or  insolvency,  the  i reyana  -  direct!  d  in  fore  I. 

partition  rail  i   assignment  ol  doner,  and  in  pro- 

deeds  given  on  tax  sales,  and  tho  |  quire 

property  under  the  right  ol  eminent  domi  vatc 

.  oi  the  ordinary  deeds  ol  ice  whereby  prop- 

erti    in  hurl  i-  li  ,,  ,.,..  ,,r  ,|,,.  , 

of  land  by  last  will  and  testament  The  foregoing  enume- 
ration embrace-  the  I  SrioUl  Ipi  I  ac- 
quiring and  transferring  properly  in  land,  known  to  onr 

law.       It   will  be  Men  that  the  public  pat.  nl-  I1..111  the   I    ,  B, 

or  from  the  Btati   .  and  most  ol  tl 

through  official  acts,  as  well  as  tho.  .  rely 

varieties  ...  lifi  .  ,|  ,,r  simple  giant,  for 

nearly  all  official  conn  actually  consumo 

by  the  exeouti md  deliver;  of  a  d I.     Ml  tl  i 

are  often   de   tribed   together    at    "title   by  alienation." 

(For   i e  detailed    information  concerning   the   st 

titles  ai.i.se  mentioned  the  reader  maj  t rail  the  arti- 
cles    on      In  -,  :  •.  r,     HgIR,     E-                         •   :  SI  Illl-llov. 
others.)                                                .Cues  Noams  Poo 

Tit'mouse,  Tit,  Tomtit,  and  Chickadee,  i 
given  l.y  the  English  speaking  peoples  to  species  of  birds 
of  the  group  ..r  sub-family  Pannes.    These  have  been  do- 
fined  by  1  laird  as  distinguished  by  a  compressed  body, 
and  lax  plumage,  tho  bill  Bhorter  than  the  bead,  the  s 

rounded  and  .-lent,  aiel   with  the      ..on. I    .plill    B 

the  tenth,  the  tarsi  larger  than  the  middle  too  and  claw,  and 

the  expansion  of  tho  sides  of  tho  toes  into  a  palm.    Their 

affinities  are  in  dispute,  e Baj     ,  B 

Ridgwaj  i  assooiating  them  with  tho  nuthatches  in  a  fam- 
ily, Pari. he,  others  [e.g.  Gray,  Cones)  isolating  them 
peculiar  family,  etc.    The  species  are  numerous,  but  ornith- 
ologists are  again  in  disaccord  at  to  their  grouping;  foi 
e\ pie,    G.   ft.   tl  ray,  admitting   only    live   genora    in    the 

sub  family,  while  others  [e.  ,/.  Baird]  greatly  multiply  the 

genera.    There  are  about  s;  specie* 

of  the  world.    Of  these.  12  are  found  within  tin*  limit 
tho  V.  S.,  and  belong  to  tho  extended  genu  1 1  \ny, 

l.nt  are  differentiated  by  American  author-  into  tho  -• 
Lophophatu  s  t  I  species  ,  Pa 

(1  specie-,  i,  and   iuriparue  (1  sp  PI  liber 

small  birds,  mostly  between  four  and  -i\  in.  be-  long.  They 
feed  upon  ill -eel-  and  seed-.    Some  of  i  hem  [e.g.  Form 

capiUue)  are  very  familiar,  and  rather  prone  to  resort  near 
the  habitations  of  man.    'flu.  ablefordevol 

to  their  \  oung.    Their  nest  is  usually  built  near  the  ground. 

and  in  it  are  laid  generally  not  more  than  I  i  <  liich 

are  mostly  white  sprinkled  with  reddish  or  brownish. 

Tin. coin.  Cn  i  . 

Titmouse,  Cape.    BboCapi  Titmodsi. 

Tittabawassee,  tp..  Baginaw  oo.,  Mich.    P. 

Ti'liis, intv  ot  N.  E.  Texas,  lying  between  Sulphur 

fork  ..I  Red  River  and  Pil'  Cypress  Bayou,  and  intern 
by  White  itak   Bayou.    Surface  level,  -"il  wall  liml 

and  nroduotivo,  with  some  iron  ore.      Cuttle  and  -wiio 

numerous.    Staples,  cotton  and  Indian  corn.    tap.  Mount 

Plea-ant.        \iea.  ah. oil  940  8q.  til.       I'-    I  1,339. 

Ti'tlis,  a  disciple  and  companion  of  St.  Paul.  (■•  whom 

oi t  tl onoaioal  Bpistl f  the  New   !•  -t  unenl  i«  ad 

ii  tile,  but    hi-  until  e  place  i-    on 

tain,  the  p,   i  Ing  in  favor  of  Antloeb, 

appeal  rom  the  ehtarch  of  that  .  .■ 

nan}  ing  I'm!  to  J  j  »lon  of  the 

ap0  .  |,  .  journej  to  \-ia  Mini 

Macedonia,  and  was  twloo  .barged  with  imp 

to  th.-  ohm. di  at  Corinth,    Bj  - ■  he  bai 

t     Paul    ill    lli-   TOJ   ■ 

ean  wil 

memoranda  or  Itinerary  upon 

I  ;     Whll0    "ther-    Would     In 

oi  the  wide  I I.  of  Acts    ,,i  whli  I 

be  i-  not  mentioned  by  name 
itsuallj  asoribed  to  Luki 
iftor  Paul' 

I  ilu-  took  part  w  ii  h    I' 
in  I   letc,  where  he  was  lab 

1.1  I  p.  i ;.   o 
'aul  at   Ni -opoli-  in   I 
iiiatia,  IV which  tin 

I ' ■■  ii-.    Epiatle    lo, 
Epistles  of  the  v 
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convey  instruction  as  to  the  work  in  Crete,  with  the  exe- 
cution of  which  Titus  hail  been  commissioned.  It'  the 
hypothesis  of  Paul's  second  imprisonment  be  true,  this 
Epistle  and  the  first  to  Timothy  were  written  dnring 
Paul's  journey  to  Asia  .Minor  and  Greece,  before  his  last 
imprisonment.  The  Epistle,  it  is  thought,  was  written 
from  Nieopolis,  probably  the  Epirote  town  of  that  name, 
and  not  the  Macedonian  city.  i*>n  the  question  of  authen- 
ticity sec  Timothy,  Epistles  to.) 

Ti'tus  Fla'vius  Sabi'nus  Vespasia'nus,  com- 
monly called  by  his  prenomen  Tin's,  Roman  emperor 
'  .  b,  Dec.  30,  10  a.  r>..  a  sun  of  Vespasianus  and 
Flavia  Domitilla.  Vespasianus  was  of  mean  extraction, 
but  he  had  acquired  a  great  fame  as  a  general,  and,  although 
Nero  disliked  him,  his  son  Titus  was  nevertheless  educated 
with  Britannious,  the  son  of  Claudius,  with  whom  he  formed 
an  intimate  friendship.  When,  in  06,  Vespasianus  was 
sent  1  d  the  Blast  as  oommander  in  the  Jewish  war,  Titus 
impanied  him.  and  when,  in  69,  Vespasianus  was  de- 
clared empcrorand  returned  to  Rome,  Titus  was  left  as  com- 
mander-in-chief, and  finished  the  war  by  taking  and  de- 
stroying  Jerusalem,  Sept.  8,  7".  As  ea?sar  and  co-regent 
with  his  father  he  did  not  give  great  promise;  on  the  con- 
trary, the  people  feared  that  he  would  be  another  Xcro. 
After  his  accession,  however  (June  24.  79),  he  proved  a 
kind  and  conscientious  ruler.  The  delatorea  (informers) 
were  branded  and  banished,  and  no  one  was  prose  -uted  for 
crimen  Ueaai  majeetatiB.  Many  splendid  public  buildings, 
the  Colosseum,  the  baths,  etc.,  were  finished  and  dedicated 
with  magnificent  festivals  for  the  people;  but  the  emperor 
deserved  most  praise  for  the  energy  be  developed  in  aiding 
the  people  under  the  great  calamities  which  befell  them 
during  his  reign — the  destruction  of  Herculaneum,  Pompeii, 
and  StabisB  by  the  terrible  eruption  of  Vesuvius;  the  con- 
flagration in  Rome  in  the  following  year,  by  which  the 
Capitol,  the  library  of  Augustus,  and  many  of  the  most 
magnificent  edifices  of  the  city  were  destroyed  ;  and,  finally, 
the  plague.  But  his  reign  was  very  short.  Ho  d.  Sept. 
13,  81,  at  Reate  in  the  Sabine  country,  probably  poisoned 
by  his  younger  brother,  Domitian,  who  succeeded  him, 
Titus  Livius.     See  Livy. 

Titus'ville,  city.  Crawford  co..  Pa.,  in  the  extreme 
S.  E.  corner  of  the  county,  originally  a  part  of  Oil  Creek 
township.  It  was  incorporated  as  a  city  in  lsii7.  Oil 
Creek — originally  so  called  on  account  of  the  petroleum 
which  was  occasionally  found  floating  upon  its  surface — 
flows  through  the  S.  part  of  the  city  from  W.  to  E.,  afford- 
ing good  water-power.  It  is  regularly  laid  out  upon  a 
plateau  which  gently  slopes  to  the  S..  affording  natural 
facilities  for  sewerage,  which  have  been  taken  advantage 
of  in  the  construction  of  an  excellent  system  of  drainage. 
The  principal  streets  are  well  built,  laid  with  block  pave- 
ments, and  lighted  with  gas.  The-  Holly  system  of  water- 
works supplies  every  part  of  the  city  with  the  purest  water. 
and  furnishes  the  tire  department  with  the  means  of  sub- 
duing fires  so  quickly  that  a  serious  conflagration  has  not 
occurred  since  the  system  was  inaugurated.  The  Presbyte- 
rian, Baptist,  Methodist,  Episcopal.  Universalis!,  Irish  and 
Herman  Roman  Catholic,  M.E.Zion. and  Herman  Reformed 
Church  organizations  all  have  well-built  houses  of  worship. 
The  city  owns  a  fine  building  used  for  official  purposes. 
The  public  schools  are  of  a  high  order.  Two  of  the  school 
clifiVes  are  brick,  and  two  are  frame,  buildings.  Four 
banks,  with  an  aggregate  capital  of  over  $500,000,  carry  on 
the  financial  operations.  It  has  2  newspapers.  The  Pitts- 
burg Titusville  and  Buffalo  R.  R.  passes  through  the  city, 
and  its  Union  City  bran  ifa  ha-  i r s  southern  terminus  here. 
The  Dunkirk  Allegheny  Valley  and  Pittsburg  R.  R.  also 
terminates  in  this  oity.  A  railroad  from  Cambridge  on  the 
Atlantic  and  (treat  Western  Railway  is  projerted  and  partly 
built.  Petroleum  was  discovered  in  the  eastern  confines  of 
the  city  in  1859,  since  which  time  thousands  of  wells  have 
been  bored,  from  Bradford  on  the  X.  to  Butler  county  on 
the  S.     Titusville  has  always  been  a  large  refining-point. 

and  can  turn  out  41 barrels  of  refined  oil  per  dav.     The 

industries  connected  with  the  production  and  refining  of 
petroleum,  such  as  the  manufacture  of  engines,  boilers,  oil- 
well  boring  and  pumping  tools,  iron  tanks,  stills,  barrels. 
etc,  have  largely  centred  in  this  city,  giving  employment 
to  large  machine-shops,  with  thousands  of  skilled  mechan- 
ics. An  oil  exchange  regulates  the  buying  and  selling  of 
crude  and  refined  petroleum.  It  has  good  hotel  accommo- 
dations, and  one  of  the  best  opera-houses  in  the  State.  P. 
S639.        Uloss  &  Cogswell.  Eos.  "Mornixg  Herald." 

Tiv'erton,  town  of  England,  in  Devonshire,  at  the  con- 
fluence of  the  Exc  and  Laman.  has  some  e  lucational  insti- 
tutions, a  fit hurch,  and  manufactures  of  lace  which  em- 
ploy more  Chan  1000  hands,  and  of  woollen  cloth.    P.  10,025. 
Tiverton,  tp.,  Coshocton  co..  0.     P.  sot. 
Tiverton,  p. -v.  and  tp.,  Newport  co..  R.  I.     P.  1898. 


Ti'voli  [ane.  TVftur],  town  of  Italy,  province  of  Rome, 
19  miles  E.  X.  E.  of  the  city  of  Rome,  on  a  plateau  formed 
by  a  spur  of  Monte  Ripoli,  about  900  feet  above  the  sea 
ami  down  which  the  Anio  tumbles  in  its  course  toward  the 
Tiber.     This  town,  founded  at  least  00(1  years  before  the 
first  stones  were  laid  in  old  Rome  itself,  is  most  interesting, 
not  only  for  its  historical  associations,  but  for  the  extraor- 
dinary beauty  of  the  natural  scenery  in  the  midst  of  which 
it  stands.     The  celebrated  falls  of  the  Anio  or  Teverone,  so 
praised  by  the  Roman  poets,  are  perhaps  even  more  beau- 
tiful now    that  changes  in   tho  bed  of  the  river,  brought 
about  by  the  violence  of  floods,  have  compelled  the  hand 
of  ait  to  lend  its  aid  to  nature.      The  last  great  work,  made 
necessary  by  the  destructive  flood  of  1826.  was  the  turning 
of  the  Anio  into  an  entirely  new  channel  by  cutting  two 
tunnels  (885   feet  and   980  feet  in   length,  respectively) 
through  the  limestone  rocks  of  Monte  Catello  on  the  oppo- 
site side  of  the  valley.     This  was  effected  by  the  very  able 
Roman  engineer  Folchi  in  1S32,  and  the  river  now  takes  a 
single  leap  of  320  feet,  forming  a  easeade  as  grand  as  it  is 
graceful.     The  Cascatelle  are  a  series  of  smaller  but  most 
picturesque  falls,  produced  by  diverting,  for  manufacturing 
purposes,  a  portion  of  the  water  of  the  main  stream  of  the 
Anio.     On  a  rock  overlooking  the  cascades  stands  the  beau- 
tiful   little  temple  generally  called   that  of  the  Tiburtino 
Sibyl,  though    probably   dedicated    to   Vesta  —  a  circular 
structure  (21$   feet  in  diameter)  surrounded  by  an   open 
portico  composed  originally  of  eighteen  columns,  only  ten 
of  which  now  remain.     These  columns,  of  the  Corinthian 
order,  the  shafts  being  IS  feet  in  length  and  the  capitals 
ornamented  with  lilies,  are  formed  oif  travertine  covered 
with  stucco — a  thing  not  common  in  ancient  architecture. 
The  entablature  is  very  rich,  and  on  the  architrave  is   in- 
scribed '-L.  Gellio.  L."     The  neighboring  oblong   Ionic 
temple,  also  of  travertine,  is  now  converted  into  a  church. 
The  so-called  Tempio  della  Tosse.  circular  and  covered  with 
a  dome,  is  probably  a  sepulchral  monument  of  the  time  of 
the  first  Christian  emperors.     Traces  of  old  Roman  villas 
are  found  everywhere,  though  few  can  be  identified  as  be- 
longing to  a  particular  family.     The  very  extensive  Villa  of 
Cassiua  is  one  of  the  latter,  and  the  Vatiean  and  other  mu- 
seums have  derived   some  of  their  choicest  treasures  from 
excavations  made  here.     The  Villa  of  Maecenas  has  no  au- 
thority for  its  name,  but  its  vast  size,  its  ruined  Doric  tem- 
ple, and  the  magnificent  view  from  the  terrace  make  it  well 
worthy  a  visit.     The  old  castle  near  the  Porta  Santa  Croce, 
with  its  five  circular  towers,  is  a  very  striking  object  and 
the  most  interesting  relic  of  medissval  Tivoli.     From  the 
Villa  d'Este  (1549 1,  from   the  Villa   Braschi.  and  indeed 
from  very  many  other  points,  the  views,  reaching  over  the 
Campagna   to   the   sea.  and  embracing  the   Eternal   City 
itself,  are  altogether  beyond  description.     It  is  greatly  to 
be  regretted  that  this  place,  so  favored  in  other  respects  by 
nature,  should  suffer  from  malaria — a  circumstance  which 
alone  prevents  it  from  becoming  a  most  favorite  summer 
resort.     As  it  is.  though  many  noble  Roman  families  have 
superb  villas  here,  yet  they  seldom  occupy  them  more  than 
a  few  days  at  a  time.     The  manufacturing  industry  of  the 
modern    town   is,  however,  very  considerable.     Important 
ironworks  were  established  by  Lucien  Bonaparte  among 
the  ruins  of  the  Villa  of  Maecenas  j  large  paper-factories 
ore  also  in  operation,  and  an  incombustible  fabric  is  here 
made  from  asbestos. 

The  settlement  of  Tibur  by  the  SicnU  is  variously  fixed 
between  500  and  700  years  before  the  foundation  of  Rome. 
Syphax,  king  of  Xuuiidia.  died  here  202  B.  c.  Under  tho 
Roman  emperors  it  was  very  flourishing;  Horace,  Virgil, 
Catullus,  and  Propertius  have  praised  it  in  their  immortal 
verses.  It  was  here  that  Queen  Zcnobia,  after  her  glorious 
but  vain  resistance  to  the  arm-  of  Aurelian,  lived  in  luxury 
and  died  in  peace.  The  destruction  and  rebuilding  of  the 
city  by  Totila  (sixth  century)  is  a  memorable  event:  the 
subsequent  mediaeval  history  of  Tivoli  is  intimately  con- 
nected with  that  of  the  city  of  Rome  itself,  and  is  tilled 
with  violence  and  disaster.  It  was  for  a  time  the  head- 
quarters of  Cola  di  Rienzi.     P.  S105. 

Caroline  C.  Mahsh. 
Tivoli,  p. -v.,  Red  Hook  tp.,  Dutchess  CO.,  N.  Y.     P. 
4. ".2. 

Tiwappity,  tp.,  Scott  co.,  Mo.     P.  5S0. 

Tizza'na,  town  of  Italy,  province  of  Florence,  on  a 
beautiful  hill  about  10  miles  S.  W.  of  Pistoia.  Its  medi- 
aeval wall  and  castle  are  now  in  ruins.  The  wines  pro- 
duced here  are  among  the  best  in  Tuscany.     P.  9352. 

Tlaxca'la.  or  Tlascala  [Mexican,  "land  of  maize"], 
a  state  of  the  Mexican  republic,  occupying  a  portion  of  the 
central  table-land,  X.  of  the  Valley  of  Puehla  and  E.  of 
tin-  Valley  of  Mexico.  It  is  the  smallest  of  tho  Mexican 
states,  having  an  area  of  only  about  1500  sq.  m. :  is  bounde  1 
W.  by  Mexico.  X.  W.  by  Hidalgo,  and  on  all  other  sides 


TLEMCEN— TOAD-FISir. 


by  Pucbla.     The  territory  is  mountfti g  on  the  X.  and 

W.,  and  the  centre  of  the  state  is  occupied  by  the  cele- 
brated mountain Malinche ;  tin-  X.  valle.-i  between  Ualinche 

ami  the  Sierra  de  Pucbla  i-  traversed   by  the  Mex and 

Vera  Cruz  It.  R..  completed  in  1ST:',  and  from  Apiio 
the  N.  W.  a  branch  diverges  S.  to  the  city  of  Puebla.     I  I, 
soil  is  somewhat  hard,  and  uBually  bare  of  trees,  bnl  ex 
tremely  productive  of  maize  (whence  the  name),  and   in 
some  parts  produces  the  maguey  or  pulque-plant.     Hemp 
has  lately  been  successfully   introduced  near    Ipizo 
town  which  owes  its  growth  to  the  railway.     There 
towns  of  great  importance,  Iluamantla,  the  largest,  hat  ing 
less  than  10,000  inhabitants,  and  the  city  of  Tlaxcala,  the 
capital,  having  less  than   5000.      Tlaxcala   it    celebrated 
in  the  annals  of  the  Conquest  as  the  seal  of  a  warlike  In 
dian  republic,  which  made  a  gallant  resistance  to  Cortes 

under  its  chief  Xicntcncatl.  and  subsequently   bi hi 

most  faithful  and  efficient  ally  in  the  siege  of  Mexico.  The 
city  of  Tlaxcalo,  was  reported  by  Cortez  to  have  numbered 
20,000  families;  doubtless  a  gross  exaggeration,  as  there 
are  no  existing  remains  to  prove  suoh  former  greatness, 
though  there  are  preserved  in  tho  archives  of  the  Cabildo 
numerous  documents  and  relies  of  that  period,  at  well  as 
tho  banner  of  Cortez  and  authentic  portraits  of  the  Tlax- 
calan  senators.  The  oldest  Franciscan  convent  in  -Mexico 
is  at  Tlaxcala,  which  was  tho  seat  of  the  lir-t  Mexican 
bishopric,  now  transferred  to  I'ucbla.  Tho  pe  iple  are 
nearly  all  of  Indian  blood,  are  intelligent  and  in  lustrious, 
though  poor,  and  have  taken  a  large  part  in  the  oivil  an  I 
foreign  wars  of  Mexico.  A  History  of  Tlaxcala,  written 
in  the  sixteenth  century  by  Camargo,  a  native  of  the  city, 
was  published  there  in  1870  by  the  care  of  the  governor, 
Don  Miguel  Lira  y  Ortega,  a  descendant  of  the  celebrated 
Magiscatzin,  who  was  at  the  head  of  tho  Tlaxcalan  senate 
at  the  Conquest.  Porter  C.  Bliss. 

Tlemeen',  town  of  Algeria,  province  of  Oran,  is  well 

built  and  is  in  a  tine  plain,  sheltered  against  the  s ohing 

S.  winds  by  a  chain  of  lofty  mountains,  cultivated  with 
great  care,  and  producing  olives,  figs,  grapes,  and  other 
kinds  of  fruit  in  abundance.  Tlemeen  has  seme  manufac- 
tures of  leather,  ironware,  carpet.,  and  woollen  fabrios,  and 
a  considerable  trade  in  wool,  ivory,  and  ostrich-feathers. 
P.  21,728. 

Toad  [Ang.-Sax.  fade],  the  English  namo  for  various 
species  of  Salientia  or  anurous  amphibians,  agreeing  in 
having  a  stumpy  body,  short  legs,  as  compared  with  lie' 
frogs,  and  a  warty  skin.  Animals  thus  distinguished, 
nevertheless,  may  differ  much  in  other  respects,  and 
severally  be  related  to  forms  differing  in  external  cha- 
racters; and  indeed  the  name  cannot  be  definitely  applied 
to  a  natural  group.  Under  this  heading,  however,  may  he 
considered  the  typical  toads  and  those  imme  liately  re- 
lated to  them.  The  toad,  then,  is  the  representative  of  a 
group  (Bufoniformia)  of  families  calle  I  Bufonidse,  Khino- 

phrynidse,  ami   Batrachophrynidss.     This  gi p  or  supoi 

family  (or,  according  to  Cope,  sub-order)  Bufoniformia  is 
distinguished  by  the  absence  of  teeth  in  the  jaws,  the  de 
velopment  of  a  sternum  which  is  deficient  in  a  manubrium, 
the  dilation  of  the  diapophysis  of  the  sacrum,  and  the 
absence  of  articulate  ribs. 

I.  In  the  Bufonidse  the  skin  is  warty  :  both  a  ts 

and  cavum  tympani  are  developed,*  there  are  well  developed 
(two)  eustachian  tubes  and  parotid  glands, and  tho  boi 
is  free  behind.  Other  less  superficial  characters  hat  o  been 
indicated  by  ('ope;  the  superior  plate  of  the  ethmoid  is 
completely  ossified,  and  usually  coveted  by  the  fronto- 
parietals, which  are  mostly  completely  ossifie  I.  or  b}  them 
and  the  prefrontals  together :  there  i-  to.  pterygoid;   the 

epieoraeoids  are  divergent  fr  on  tl acoids;   the  "latter 

dilated,  nearly  or  quite  in  contact,  eacl tni    tt  I   with 

the  former  on  the  same  side   bj  a  cartilagi t«   arch,  ol 

which  that  on  the  right  (tie-  animal    being  on   il     baok) 

overlaps  with  its  convexity  the  left  con id,  ami  that  of 

the  left,  coracoid  underlaps  thai  on  the  right."    'I  ho  familj 
is  quite  rich  in  Bpecies,  ami    fi  '  I   il 

is    represented    ).\    main     Specie      Ol     Ol      ■    "■  (loan 

hemisphere,  as  well  as  bj  lomc  in   I  South 

Amei-iea.  ami  by  othei  more  restricted  i 

At   least  111  S] ies  of   /•'<     or  within  the   lin 

r.  S.,  and  these  aie  thi   oi  1 1    North   In* 

lives  of  the  family,      lie    i i  toad  of  the  Northern 

States  is  /;„,.,  (,  ..     i  ii., rnmoi i    I 

Bn/o  tmlgaru.     They  all  lire  upon 

petite  is  al si   insatiable.     Their  skin,  on  pi 

emits  an  acrid  sei  retiot  b  ilicvcd  i"  b« 

by  many  people,  I in    m  o,  although  a  per f 

bad  constitution    with  '<]r'    from 

touching  it  with  tho  wounded  part. 

II.  In  the  Kline  I1  I  ;"'  rOUgh, 
neither  tympaii '  :    lll°   ' 


eustachian  tubes  are  rudimentary  or  absent;  then 

-'land-,    and     the    tOngUO     i-    Ire. 

behind);  the  ethmoid  septal  walls  ar II 

of  the  muzzle,  separating  the  prefrontals,  an 
plate    i-  covered    by   the  fronto-parietals,  which 
■  id  bona;  the  1 1  i 
hi.  ami  connected  by  ■  lingli 
cartilage,  which  i-  in  contact  with  ..r  slightly  tei 
from  that  of  the  opposite  side.     'I  he  famil)  is  repn 

by  a  single  genus,  a Im  I 

Ml.  In  the  BatraebophrynidB  the  skin  i-  imootb;  there 
is  neither  tympanum  m.r  cavum  tympani;  i 
i"l"  ! ;   do  parotid  glands;  the  tongue  i-  in. 

lie  part  only  of  the  bind  I lei 

cranial  characters  ba 

irtilagi  -   not   united,   the  ii_- 

of  two   species    from    Peru.      (See    also    Batrachia    and 
Vaoa.)  _  Tin,..    . 

Toad-Fish)  the  name  appl  .  |  fishes 

repn  senting    tbo    fai  u  hid:.,    and    Ma  I 

The.,,  two  forms  belong  to  ei 

llj  nothing  in 
certain   bideousm    i  ol   tapi    ;   othei   I 
have  with  each,  although  they 
.  even  by  scientific  ichth 

I.  The  BatraehidsB  belong  to  tj 
are  characterized   bj   their  suboylindrical   body,  bul 
pressed   backward,  and  gradually  diminishing  from  the 
head  to  the  tail :  the  skin  is  naked  or  eovered  will 

scales;    the    head    il    I  quadrate,  lead. 

pressed,  and  distinctly  difli  tho  body;  the 

opercular  bones  an    mostlj  d  the  -kin.  but  the 

im  emits  one  or  more  spines;  tbo nth  Ii 

nearly   horizontal,  and   mostly  transverse;    the  tei 
mostly  conical  on  the  jaws  and  palate;  the  branch! 
tures  are  narrow-,  vertical  slits   in   fronl  •:    tl 

the  hrancliio-tega!  rays  ;..  and  in  sit 

pairs ;  the  fins  normally  del  eloi  ed;  thi 

bj     l  I  a    small   anterior  lin,  with  tw '  tbrci 

rigid  spines,  ami    2    a   long  postal  loi    rayed 

also  i Lerately  long :  the  caudal  well  di 

free;  the  pceteral-  are  not  pedioulated, and  havi 
form  and  flexure,  and  theii  hod  :  the  -.  i  n 

are  jugular,  and  havi 

and  no  pseudobi  ts;  tho  intestii 

laeea,  juid  an  air  bladder  i-  del  cluped.      I 
11'  abdomin  d  rerl  ii  om    i  r   to   11 

'flic  family  i-  repr nto  I   L, 

tropical  and  tempi    tte  seas,  although  nol  vorj  rich  in 
oies.     They  are  bottom  try  in  the 

a  ml  in  some  insts 
\  ah  es  of  shells.     The  Batrach 

ul'  their  bite,  a-  their  t.  eih  ai, 

the  Thala*80phry 

can   inflicl   with  their  oi  rpines.    The 

spille-  ef  til"-!    Of  lie-    BpeCll 

i  ed  at  thoir  be 
'the  species  are  genei allj  -d   m  idi 
,  .  i  lied    Bo  made  known  bj   G 

lies  I  -land-,  rank-  among  tl.. 

I.e--    [hall    L'O    BpCCieS    "I     the    I  itnilv   an-    kl, 

been  generally  distributed  under  Ihn 

77,. ,'.(.«. •/./.. '/..'.  and  Paricktky;  bul  the  first  is  a  Int.  i 
group. 
1 1.  I 
p.  lioulati,  ami  in 

spine-. 

the  opercular  appa 

\e I  lealh   ;    lie     tCCtl -in. ill    and    OOnlo    00   thi 

:  the  bram 

,    axil-  of  1 
are    in\  isiblo    extern  .ill    :     the    till-     in     I 

d-  are  rann 

or  tin  i 

hut    ii.. I    in   l 

membrane,  homol 
and 

tin  ;   tlo 

.  ..t  assumin 

e.  Iierilllv     pre-.  Ill     t.u      ' 
I  II 

l.iauelii.e  ;    the     I 

lorle  append 
■ometimi 
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TOAST— TOBACCO. 


vertebra*  (e.  p.  A.  9  +  C.  9,  and  A.  12  +  C.  10).  The  family 
is  quite  rich  in  species,  remarkable  for  their  grotesque 
physiognomy  and  often  rich  colors.  They  are  mostly  in- 
habitants of  the  open  or  deep  tropical  seas.  Not  far  from 
50  species  are  known.  They  are  divisible  among  3  sub- 
families and  6  genera — viz.  (1)  Antennariinx,  with  the 
genera  Pterophryne,  Ant* nnariu*,  Bistiophrynr,  and  Savca- 
ruts ;  (2)  Brachioniohtfayinae,  with  the  genus  Brachion- 
ichthys;  and  (3)  Chaunacina\  with  the  genus  Ckaunax. 
The  Pterophryne  Imvigata  builds  a  nest  in  the  floating  sea- 
weed of  the  open  sea.  and  is  the  one  specially  signalized  in 
this  connection  by  the  late  Prof.  Agassiz.    Theodore  Gill. 

Toast  [so  called  from  the  old  custom  of  putting  toasted 
bread  into  punch  and  sack]  is  the  liquor  drunk  to  one's 
health;  also  a  sentiment  uttered  on  festal  occasions,  to  be 
responded  to  in  a  short  speech.  Sometimes  it  desig- 
nates the  person,  especially  a  lady,  whose  health  is  pro- 
posed. 

Tobac'co  [Sp.  tabaco  ;  Fr.  tahac  ,•  Ger.  Taluk],  an  im- 
portant plant  or  genus  of  plants  introduced  to  the  know- 
ledge of  civilized  nations  on  the  discovery  of  America, 
where  it  was  found  in  use  by  the  natives  of  both  the 
islands  and  the  continent  as  far  N.  as  Virginia.  During 
tho  first  century  of  communication  with  the  New  World 
little  notice  appears  to  have  been  taken  of  it,  but  after 
1650  tobacco  began  to  enter  largely  into  the  trade  of  the 
colonies  with  Europe,  and  its  consumption  became  general. 
Though  often  violently  opposed  and  denounced,  it  made 
steady  progress,  until  now  there  are  but  few  single  prod- 
ucts exceeding  it  in  importance  or  in  the  extent  of  its  use. 
The  purpose  to  which  it  is  applied  is  solely  as  a  tonic, 
stimulant,  or  sedative  through  smoking,  chewing,  or  snuff- 
ing. Though  no  form  of  direct  nutrition  is  possible,  its 
application  to  the  palate  and  sensory  organs  of  the  mouth 
undoubtedly  supports  the  strength  of  those  accustomed  to 
its  use,  calms  nervous  excitability,  and  relieves  hunger, 
pain,  constraint,  and  ennui  in  a  remarkable  manner.  The 
common  testimony  of  almost  all  nations  and  all  races 
ascribes  value  to  this  singular  plant,  though  it  cannot  be 
taken  into  the  stomach  without  injurious  results,  and  is  es- 
sentially poisonous  in  its  general  properties.  There  are 
several  species  of  the  genus  Nicott'ana  (so  named  from 
Nicot,  French  ambassador  to  Portugal,  by  whom  it  was 
first  brought  to  the  attention  of  scientific  men,  and  who 
did  much  to  render  its  use  fashionable  in  France).  A. 
tabacum  is  the  common  tobacco  of  the  U.  S. ;  N./ruticosa 
and  JV.  repanda  are  grown  in  Cuba  and  other  tropical 
countries  of  America;  JV«  quadrivalvi*  and  Ar.  nana  are 
species  found  growing  wild  in  the  interior  near  the  upper 
Missouri,  and  there  put  to  use  by  the  Indians  for  smoking, 
it  is  said,  long  before  the  advent  of  the  whites.  N.  rusticn 
is  cultivated  on  the  coasts  of  the  Mediterranean  and  at 
Latakia,  Turkey.  The  tobacco-plant  is  everywhere  an 
annual,  forming  broad, '  ovate-lanceolate  leaves  near  the 
ground,  which  enlarge  to  eighteen  inches  in  length  by  six 
inches  in  width  or  more  as  the  strong  fleshy  stem  rises,  on 
which  other  leaves,  diminishing  in  size,  alternate  to  the 
top.  The  flowers  are  in  a  loose  terminal  panicle,  with 
purple  or  light-red  petals,  with  funnel-form  corollas,  and 
a  small  seed-capsule,  ripening  many  small  black  seeds.  It 
belongs  to  the  natural  order  SoIanacea\  all  the  genera 
of  which  are  acrid,  inedible,  and  poisonous  as  plants  or 
fruits.  In  the  tobacco-plant  the  distinctive  and  valuable 
properties  are  found  only  in  the  leaf,  which  is  thick,  heavy, 
and  pubescent,  becoming  oily  and  semi-resinous  as  it  ripens. 
This  leaf,  when  the  plant  approaches  maturity,  is  dried 
and  cured  by  partial  sweating,  which  effects  a  chemical 
change,  removing  the  characteristics  of  the  fresh  leaves, 
and  developing  a  powerful  aroma,  with  strong  narcotic  and 
acrid  properties.  After  the  curing,  tobacco,  either  in  leaf 
or  manufactured,  will  remain  a  long  time  without  decay 
or  other  change  than  by  drying,  and  of  the  vast  quantities 
that  enter  into  commerce  very  little  is  lost  from  such  causes. 
The  essential  properties  that  give  tobacco  its  value  are 
readily  soluble  in  water  and  alcohol,  but  they  have  little 
value  as  an  extract.  By  the  analysis  of  Posselt  and  Rie- 
mann  10,000  parts  of  fresh  leaves  contain  G  of  nicotine,  1 
of  nicottaniiif,  2S7  of  bitter  extractive,  174  of  gum,  20.7  of 
green  resin,  26  of  albumen.  104.8  of  a  substance  analogous 
to  gluten,  51  of  malic  acid.  12  of  raalate  of  ammonia, 
20.6  of  potash-salts,  40.6  of  lime-salts.  8.8  of  silica,  496.9 
of  lignine,  and  88.28  parts  of  water.  The  nicotine  is  a  crys- 
tallizable  alkaline  substance,  to  which,  and  to  an  acrid 
dark-brown  oil  which  is  more  easily  separated,  the  distinc- 
tive qualities  of  the  plant  are  due.  The  alkaloid  nicotine 
contains  nitrogen  in  larger  proportions  than  any  other  prod- 
uct of  its  class,  its  composition  being  C10H14N2,  and  it  is 
one  of  the  most  virulent  poisons  known.  Orfila  states  that 
Havana  tobacco  yields  2  per  cent,  of  this  alkaloid,  Mary- 
land 2.6  per  cent.,  and  Virginia  6.9  per  cent.     Nicotiatiine 


is   supposed   to  be   the  odorous    or  volatile  principle   of 
tobacco. 

The  history  of  tobacco  in  its  use  as  a  stimulant  is 
remarkable  for  the  violent  opposition  it  has  constantly 
encountered,  and  for  the  severity  with  which  it  has  been 
denounced  as  both  useless  and  dangerous.  The  early  col- 
onists of  America  were  attracted  to  imitate  the  uses  to 
which  it  was  put  by  the  Indians,  but  in  Europe  systematic 
and  strenuous  efforts  were  made  at  frequent  intervals  during 
the  first  century  to  prevent  its  introduction  altogether. 
Various  incidents  of  vigorous  social  resistance  to  its  use 
have  occurred,  and  James  I.  of  England  himself  wrote  a 
Counterblast  t>>  Tubncco,  which  was  expected  to  overthrow 
the  social  habit  altogether.  Pope  Urban  VIII.  issued  a 
bull  excommunicating  those  who  should  use  tobacco  in 
churches;  Amurath  IV.  of  Turkey,  the  grand  duke  of 
Muscovy,  and  the  emperor  of  Persia  also  prohibited  the 
use  of  tobacco  in  their  several  dominions  during  the  seven- 
teenth century.  Modern  society  is  not  without  demonstra- 
tions against  the  use  of  tobacco,  and  literary  skill  has  often 
directed  satire  or  denunciation  against  chewing  and  snuff- 
taking  particularly.  In  some  localities  snuff  is  applied  to 
the  palate  with  a  small  wooden  spoon,  the  practice  being 
called  dipping.  This  is  a  gross  form  of  using  it,  and 
should  be  exposed  and  broken  up. 

Production  of  Tobacco. — The  production  of  tobacco  is 
greater  in  the  U.  S.  than  in  any  other  country,  and  it  may 
fairly  be  estimated  to  furnish  one-half  the  quantity  enter- 
ing into  the  general  commerce  of  the  world.  The  average 
crop  in  the  U.  S.  for  five  years  ending  with  1875  was  nearly 
450  million  pounds  each  year,  of  which  an  average  of  250 
million  pounds  was  exported  to  foreign  countries,  and  ISO 
million  pounds  were  manufactured  in  the  U.  S.,  almost 
wholly  for  consumption  here.  Internal  revenue  tax  was 
paid  in  the  year  ending  June  30,  1875,  on  168,4;;.~>.S74 
pounds,  and  undoubtedly  a  small  percentage  escaped  tax- 
ation, and  another  small  portion  was  consumed  in  the 
leaf  or  lost.  The  census  returns  of  tobacco  produced  in 
the  II.  S.  for  1840  were  219,163,319  pounds;  for  1S50, 
199,752, 65 J  pounds;  for  1S60,  434,209,461  pounds;  and 
for  1S70,  262,735,341  pounds.  These  last  are  greatly  in 
error,  since  the  export  for  the  same  year  was  195.7SU.712 
pounds,  and  the  home  consumption  not  less  than  that 
amount  in  addition.  The  average  production  per  acre  in 
the  U.  S.  is  nearly  1000  pounds,  and  about  450,000  acres 
of  the  richest  cultivated  land  are  devoted  to  its  growth. 
No  crop  is  more  exhausting  than  tobacco,  in  consequence 
of  the  large  proportion  of  mineral  elements  and  nitro- 
genous matter  found  in  its  leaves,  the  ash  of  the  dried 
leaves  yielding  21  per  cent,  of  mineral  constituents.  In- 
ferior soils  will  not  produce  it  successfully,  and  under  the 
higher  prices  prevailing  for  it  for  the  last  twenty  years  its 
growth  was  extended  to  the  richer  soils  of  Connecticut, 
Massachusetts,  New  York,  Ohio,  and  all  the  Western 
States  in  this  latitude.  The  greatest  quantity  is  now 
grown  in  Kentucky ;  Virginia,  Ohio,  Tennessee,  Mary- 
land, and  North  Carolina  follow  in  order,  with  Indiana, 
Connecticut,  and  Massachusetts,  the  three  last  furnishing  8 
to  10  million  pounds.  Its  cultivation  is  possible  in  a  range 
almost  as  great  as  Indian  corn,  but  it  is  destroyed  by 
frost,  and  the  risk  in  this  respect  in  the  Northern  States 
is  very  great.  In  Connecticut,  Hartford  co.  produces  a 
great  quantity,  and  in  Massachusetts,  Franklin.  Hampden, 
and  Hampshire  cos.  produce  2  to  3  million  pounds  each. 
The  largest-producing  countries  other  than  the  U.  S.  are 
tropical  or  semi-tropical.  Cuba  may  be  estimated  to  pro- 
duce 60  million  pounds,  chiefly  in  the  Vara  district  or 
Vuelta  del  Abajo,  a  rich  plain  S.  W.  of  Havana,  80  miles 
in  length  by  20  in  breadth.  In  1852  there  were  in  Cuba 
7979  tobacco-plantations,  producing  for  that  year  59,750.000 
pounds.  A  government  monopoly  long  existed  in  Cuba, 
but  the  production  and  trade  were  thrown  open  in  1820. 
The  finest  leaf  is  grown  in  Cuba  for  the  manufacture  of 
cigars  both  there  and  in  the  U.  S.  and  Europe.  Porto 
Rico  produces  tobacco  in  considerable  quantity,  but  not  so 
good  as  that  of  Cuba.  In  1S40  the  exports  were  4.247,484 
pounds,  valued  at  8169,100.  Hayti  produces  much  more 
than  Porto  Rico,  chiefly  in  the  N.  E.  part  of  the  island. 
The  exports  were  3,210.690  pounds  in  1841.  and  are  now 
twice  as  great,  going  chiefly  to  Bremen  and  France.  Mex- 
ico produces  largely,  and  exports  a  small  share  only  to 
England  and  France.  The  Central  American  states  pro- 
duce and  export  not  more  than  Mexico:  New  Granada  and 
Venezuela  produce  and  export  largely,  furnishing  20  mil- 
lion pounds  to  general  commerce,  and  consuming  freely  in 
addition ;  the  town  of  Varinas  is  a  chief  place  of  export. 
Peru  furnishes  a  small  quantity  :  Brazil  has  recently  great- 
ly enlarged  its  production,  and  with  Uruguay  and  the  Ar- 
gentine Confederations  contributes  very  largely  to  the  Eu- 
ropean  supply — perhaps  20  million  pounds.  The  imports 
at  Bremen  alone  from  Brazil  in  1874  were  156.067  bales. 
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British  India  produces  inferior  tobacco,  which  is  largely 
consumed  there,  and  exported  to  a  small  extent  to  Europe. 

The  Philippine  Islands  produce  2  million  pounds  for  ex- 
port, chiefly  to  England  and  Bremen,  from  .Manila.  .1  .  , 
furnishes  20,000 piculs  (2,070,000  pounds)  for  annual  ex- 
port, and  China  and  Japan  together  as  much  more,  which 
is  brought  to  Europe.  Turkey  product  a  oon  iderable 
quantity  of  fine  tobacco,  the  best  being  sent  from  I, 
in  Syria.  Other  localities  on  the  eastern  Bhores  of  the 
Mediterranean  produce  tobacco  for  the  general  European 
supply,  and  in  Italy,  Spain,  France,  and  Germany  a  con- 
siderable quantity  is  grown  which  docs  not  enter  into  gen- 
eral commerce,  the  several  state  or  government  monopo- 
lies taking  practical  chargo  of  it,  as  well  as  of  all  that  is 
imported.  Where  a  monopoly  of  pale  exists,  aa  mi  Prance, 
importation  is  free  of  duty,  but  only  for  tho  manufactures 
conducted  by  the  government.  The  present  system  was 
established  in  1811,  under  which  a  certain  extent  of  land 
is  allowed  to  bo  cultivated  in  tobacco,  averaging  about 
20,000  acres,  and  producing  nearly  20  million  pounds  year- 
ly: with  this  a  much  larger  quantity  of  imported  tobacco, 
mostly  from  the  U.S.,  is  manufactured,  ami  the  whole  -old 
only  under  authority  of  tho  government,  producing  'li:>  to 
300  million  francs  annual  revenue.  In  Germany  tho  cul- 
tivation of  tobacco  is  allowed  in  many  districts,  a  tax  of 
180  to  360  silver  groschen  per  acre  being  laid,  according  to 
quality  of  tho  soil,  in  Saxony;  in  other  states  tho  tobacco 
raised  was  taxed,  the  revenues  so  raised  being  greater  than 
the  customs  duties  on  imported  tobacco  in  some  states,  and 
in  others  less.  The  amount  grown  in  Germany  is  less  than 
in  France.  In  Austria  tho  best  soils  of  Hungary  and 
Transylvania  have  long  been  devoted  to  the  growth  of 
tobacco,  the  average  annual  produce  being  45  million 
pounds,  of  which  about  one-tenth  is  exported.*  A  con- 
siderable quantity  is  imported,  and  revenues  are  raised 
largely  by  monopoly  of  sale  and  to  a  small  amount  by  im- 
port duties.  In  Belgium  less  tobacco  is  grown  than  for- 
merly, and  the  imports  are  large.  In  Holland  a  small 
amount  of  tobacco  is  grown,  in  Guelderland  chiefly,  and  a 
very  largo  amount  imported.  In  Italy  the  sale  of  tobacco 
is  a  royal  monopoly,  and  its  cultivation  has  for  a  long  time 
been  prohibited,  except  in  the  Papal  States,  where  2  mil- 
lion pounds  yearly  wore  grown  previously  to  the  union.  A 
little  is  still  grown,  paying  an  excise,  but  nearly  all  con- 
sumed is  imported  by  the  government  and  sold  as  a  mo- 
nopoly. In  England  its  growth  was  prohibited,  first  in 
part  in  1652,  and  effectively  by  act  of  12  Chas.  II.  c.  34, 
which  ordered  that  no  tobacco  should  ho  planted  in  Kng- 
land  under  penalty  of  forty  shillings  for  cadi  roil  of  ground, 
and  directed  justices  of  tho  peace  to  search  for  anil  destroy 
all  that  should  be  planted.  But  this  did  not  apply  to  Ire- 
land ;  it  was  grown  there  until  1830,  when  by  acts  of  I  <fc 
2  Will.  IV.  c.  13,  its  cultivation  was  forbidden,  and  all 
existing  plantations  wore  destroyed.  These  severe  measures 
were  deemed  necessary  to  secure  tho  customs  and  excise 
duties  on  which  so  much  reliance  is  placed  in  the  British 
revenue  system. 

Cultivation. — Tho  tobacco-plant  is  a  strong-growing  her- 
baceous annual,  capable  of  being  greatly  changed  by  high 
cultivation,  and  requiring  a  rich  soil  and  favorable  climate 
to  attain  perfection.  The  value  being  wholly  in  the  leaves, 
every  care  is  taken  to  increase  their  size  and  to  concentrate 
the  strength  of  the  plant  upon  them.  The  best  rise  from 
the  ground  or  from  the  stem  near  the  grtuind,  although  the 
flower-stem  rises  from  three  to  six  feet,  and  if  left  for  seed 
the  upper  leaves  are  retained,  though  less  valuable.  I  snail  v, 
the  flower-stem  is  pinched  or  cut  off  at  half  its  natural 
height,  the  operation  being  called  "  topping."  The  lca\  68, 
as  well  as  all  parts  of  the  plant,  are  eovered  with  a  viscid 
down,  and  a  resinous  exudation  appears  as  they  mature, 
adding  to  their  weight  and  thickness.  The  seeds  are  sown 
thickly  in  covered  or  protected  beds  in  March,  and  tho 
young  plants  are  developed  as  much  a-*  possible  ; 
planting  out  in  the  open  held  in  April  or  May,  care  being 
taken  to  avoid  frosts.  They  are  planted  in  rows  two  to 
three  feet  apart  in  tin-  I'.  S.,  and  usually  with  the  pin  pOSfl  of 
cultivating  with  a  horse  and  plough  at  least  one  wa\.    The 

soil  must  not  only  be  fertile,  but  the  cultivation  tl iugb,  to 

produce  the  best'  toba- All  broken  or  injured  leav< 

removed,  the  Bower  stem  toppedj  and  the    trength  ol  the 
plant  concentrated  on  eight  to  twelve  large  sucoulenl  li  1 

cutting  offlateral  si ts  also  if  any  appear,     [nsool 

be  watched,   particularly   the    di   I 

{Macroglia  Carolina  |,  n  bioh  oul     tho   leaf   wit! 

pidity.     Four  months  are  though!  1  0  period 

of  growth,  and  in   lugusl  or  September, 

latitude,  the  proper  oolor  and  characteristics  appear,  and 

the  plant  is  iv, ,,u  1-  I.-  out     The  procosfl  usual tj  i-  ■ 

*  "  Hungary  product  9  snnu  < 

r_»:ti  pounds),  ol  which  (1 1  an   used  in  ilia!  kingdom,  1 

to  1 10  In  Austria,  and  lOexported 


the  whole  stem  close  to  the  ground,  -■  titling  very 

large  plant,,  and  removing  them  to  an  ..pen  shed  or  partial 

inary  drying.     They  arc 
on  poles,  and  sometimes  thrown  in  heaps  for  pa 
ing  or  curing,  the  leaves  b  ing  then  stripped,  and  further 
dried  or  cured  before  packing  for  market.     1  .,,  ,  1..  ,|K. 
full  ou  e  on  (he  plan 

packe  I  for  ahipmi 

months  afterward,  and  the  packing  for  market  i-  don 
machinery,  not  available  on  the  small  plantation.     It  the 
leai  be  are  fermented  befon  \n  In  5  stripped,  tnej  are  then 
i"d  and  dried  more  readily  and  tied  in  bundles  for 
packing.     Much  depend    on  thi     tateol  the  weather  dur 

tng  Cutting   and  curing;    usually  some  week-   or* 

to  perfect  the  drying  in  the  ouring  house,  and  the  tot 

or  curing-houses  are  prepared  to  nee  artificial  heal 
if  the  weather  i-  damp  and  « 1.     Sometimes  1  second  oar- 
ing or  sweating  is  resorted  to  before  the  final  menufs  I 
and  it  1-  eon  "  li  d  thai  fermentation  [1  essential  t>.  tl  1 
velopmeni  of  the  best  qualities  ofth<  leaf,  and  some  Es 
ful  view-  have  been  pnl  forth  as  to  the  changes  effected  in 
the  constituent  principles  bj  successive  fermentations.   The 
crop  is  packed  in  hogsheads  on  the  plantation  or  at  the 
nearest  market-town,  and  immediately  Inspected  as  0 
I im inary  to  sale,   Inspection  is  proi  oled  by  Btate  authority 
in  nearly  all  the  tobaoco-growing  States,  and  the  brand 
given  it  by  the  inspector  establishes  it-  grade,  and  0 
quently  it-  value.     It  is  packed  in  hogsheads  18  inohes  in 
length    and   '.VI   inches   at  the   lo.i.l.,  1  ning  '.'50  to  1200 

pounds,  according  to  the  size  andriohness  ol  the  loaf,  for 

most  of  that  grown  in  Virginia  and  the 

Maryland  tobacco  is  peeked  for  export  of  lighter  material, 

stems,  lugs.  etc..  and  weighing   but  650  to   800  pounds   the 
hogshead.     Western   tobacco   i  •   packed  in  heavier  h< 
heads,  those  of  Ohio  weighing  [500  pounds  or  more;  In 
Kentucky  the  weight  i-  also  heavy,  but  lass  than  in  Ohio. 
Leaf  tobacco  is  also  parked  in  bales  of  about  250  pounds 

each  for  export,  and  manufactured  tobs in  oases  of  the 

same  average  weight.     Much  inferior,  and 
sent  from  Maryland  and  Virginia  factories  to  the  German 
market,  where  it  is  cut  and  mixed  for  smoking  chiefly. 
lowest  qualities  of  shipping  tobacco  are  called  /»-/«.  and  tlie-c 
are   distinguished    into  "  factory    luge  "  and   "  plantation 

lugs."  both  being  the    stems,  stripping-,  and  DP  : 
attached  to  them.      T he  best  t'u  1 1  le  I    ■  Jly  packed 

separately  as  ''wrappers,"  and  the  value  of  these  Is 
six  to  ten  times  as  great  as  the  lowest  "  lugfl." 

Tho  export  trade  of  the  1'.  S.  in  tobacco  exhibits  the 
largest  movement  in  this  article  known,  SOOUl  250  million 
pounds  annually  being  sent  to  English  and  continental 
markets.  The  following  tabular  statement  soon  I  the  quan- 
tity and  declared  value  exported  foi  each  year  from  : 
to  1875,  inclusive  j  for  the  first  fivej  period  the 

statement  was  in  hogsheads  only  :  next,  from  1855  t"  i 
inclusive,  the  return-  were  made  in  hogsheads,  oases,  and 
bales :  while  from  1868  to  1875,  inolusive,  the  aecnal  sral 
were  given.     For  the  several  years  previous  to  this  return 
of  actual  weights  a  calculation  of  weight  has  been  ms 
an  average  of  1000  pounds  the  hogshead  an  1  250  pounds 
each  for  oases  and  bales.  Thevalues  1  tally 

returned  : 

0  and  tfanw/acfure*  0/  Tobacco  from  the 
/'.  s.,  1850  /•>  187S  (fiscal  years  ending  June  :t0). 

pat 

Tear.  Pounds.  Value.  poun  l  la 

crnU. 


r-'u 

'.3T.1 

16,417,261 

1891 

Tl'l 

10 

- 

1853 

■  1 

l-'.l 

9 

1-  J 

'•II 

1886 

1 1 0 11,000 

l.ikw 

21.75 

19,41 

1839 

11 

17  1  i 

■01 

1     1 

11 

211,61 

. 

ll'l.i 

II 

1  127 

1870 

1-71 

216,71 

11 

1873 

"I 

Tho  deatlDtU 
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Seed-leaf  (Connecticut),  chests 69,705 

Porto  Rico,  bales 6,074 

Peru,  Esmeralda,  bales 2,204 

Venezuela,  Varinas,  rolls...., 10,562 

Colombia,  serous  and  bales 107,011 

Brazil,  serons  and  bales 156,067 

Java,  bales 3,178 

Manila,  bales 430 

Mexico,  bales 562 

Turkish,  bales 5,057 

Other  sorts,  bales 7,064 


Y,':n-1\  :  next  to  England,  about  42,000  hogsheads  yearly; 
to  France,  38,000;  to  Etaly,  24,000;  to  Holland,  20,000:  to 
Austria,  5500 ;  to  Portugal,  3250,  etc.  The  aggregate  to 
Germany,  Belgium,  and  the  Low  Countries  reaches  95,000 
hogsheads.  To  each  "t"  these  countries  American  tobacco 
is  ;i   nece   ?a  mrce  of  revenue,  and  the  exportation  is 

therefore  regular  and  sustained.  The  greatest  general  mar- 
ket in  Europe  is  Bremen,  and  Liverpool  is  next.  One-third 
or  more  of  the  American  export  to  the  Continent  goes  to 
Bremen,  or  more  than  35.000  hogsheads  yearly.  The  fol- 
lowing statement  of  the  receipts  at  Bremen  for  1874  and 
1875  show  the  extent  of  that  market: 

1874.  1875. 

Ohio,  Maryland,  and  Virginia  leaf,    hhds 42,168  13,206 

stems,   "    16,014  5,567 

Florida,  chests 121  36 

Cul<a  i  Havana  and  Vara),  serous 49,276  16,110 

Sau  Domingo,  serons 90,438  77,004 

Pounds.  Pounds.         Pounds. 

Received,  first  six  months  of  1874,  19,003,«44  ;  1875,  20,635,510 ;  l»p,  14,596,797 
Consumed,       "  "  "      22,469,512;      "      23,059,459;      w   23,723,796 

In  warehouse  end  of  1S74,  68,232,705;     "      81,865,503;     "      65,236,134 


Total,  packages 


..555,931 


1875. 

15,151 

2,763 

1,800 

2,103 

99  1 55 

95,094 

4,116 

1,623 

96 

5,234 

1      I 

342,049 


At  the  lowest  estimated  weight,  the  total  would  be  120  mil- 
lion pounds  for  1874.  At  Liverpool  the  annual  receipts  are 
less  than  40  million  pounds  ;  the  actual  quantities  received, 
consumed,  and  remaining  in  warehouse  in  England  for  each 
half-year  ending  June  30,  1874,  1S75,  and  1876  were — 


At  London  there  is  a  general  market  for  the  tobacco  of  re- 
mote and  tropical  countries,  but  the  amount  received  is 
much  less  than  at  Liverpool.  At  Havre  there  are  large 
receipt^  for  the  French  government,  but  no  general  mar- 
ket. The  production  of  European  countries  docs  not  en- 
ter into  general  commerce  unmanufactured.  The  export 
of  Brazil  for  five  years,  1869  to  1874,  averaged  14.075.504 
kilogrammes  yearly,  or  33,015,000  pounds,  and  the  average 
value  was  6540  milreis,  or  $3,56S,224.  {OQickd  ^iccoim*  of 
Brazil,  1876.) 

Manufactured  Tobacco  is  technically  distinguished  from 
both  the  cured  leaf  and  from  cigars  or  snuff.  It  is  made 
from  ordinary  or  inferior  leaf  by  twisting,  pressing,  or  cut- 
ting, and  assumes  various  forms  and  names.  Syrups  and 
licorice  are  largely  used  in  its  preparation,  particularly  in 
the  V .  S..  though  adulteration  with  other  leaves  or  delete- 
rious substances  rarely  occurs  here.  In  England  adultera- 
tion is  carried  to  great  extremes,  and  stringent  laws  havo 
been  enacted  to  suppress  it.  Great  improvements  have  re- 
cently taken  place  in  cutting,  preparing,  and  flavoring  to- 
bacco manufactured  for  chewing  and  smoking.  About  10 
million  pounds  of  manufactured  tobacco  are  yearly  ex- 
ported, at  an  average  value  of  25  cents  per  pound.  Caven- 
dish, navy,  twist,  ncgrohead,  etc.,  are  standard  names  or 
brands  in  the  trade  for  that  which  is  compressed  in  solid 
forms:  "fine-cut  "  is  shredded  and  loose  in  fibrous  masses, 
cut  by  delicate  machinery  from  leaf  of  good  quality  and 
flavored  acceptably.  Smoking  tobacco  is  prepared  of  every 
grade  and  quality,  but  usually  from  broken  leaves,  steins, 
and  inferior  parts.  Less  of  such  grades,  or  of  smoking 
tobacco  generally,  is  made  or  consumed  in  the  IT.  8.  than 
in  Europe,  and  the  tax  being  relatively  higher  compared 
with  the  small  original  cost  of  the  materials,  little  is  man- 
ufactured in  this  form  here  for  general  trade. 

Cigar*  (Sp.  cigarro ,■  Fr.  etgrare)*  constitute  the  most 
important  form  in  which  tobacco  is  consumed  for  smoking, 
and  in  fact  the  largest  aggregate  in  general  consumption 
in  any  form  :  and  their  greater  value  induces  every  effort 
to  produce  leaves  suited  to  covering  cigars  by  the  growers. 
The  cigar  is  of  Spanish  or  Spanish  colonial  origin,  and  it 
was  long  in  use  there  before  its  general  adoption  by  other 
nations.  The  greatest  skill  in  the  manufacture  of  cigars 
has  always  been  shown  by  Spanish  or  Cuban  artificers, 
and  Havana  has  been  the  seat  of  the  best  manufacture  for 
a  century  or  more.  The  materials  used  for  filling  must  be 
good,  and  must  be  skilfully  arranged  and  combined  so  as 
to  secure  a  proper  firmness  with  a  good  draught.  The  wrap- 
pers must  be  of  elastic  and  moistened  leaf,  so  applied  as 
to  form  a  perfect  ovoid  cylinder,  one  end  of  which  is  closed 
and  the  other  open.  Uniformity  in  size,  length,  weight, 
and  color  is  essential.  They  are  tied  in  bundles  of  twenty- 
five  to  fifty  cigar,-;  each,  and  these  are  packed  in  boxes  of 
Spanish  cedar  containing  two,  three,  or  four  bundles,  usu- 
ally 101)  in  a  box.  The  Spanish  cedar  is  largely  imported 
into  the  U.  S.  for  making  boxes,  and  is  also  imitated  in 
American  cedar,  but  the  general  form  of  tying  and  pack- 
ing is  tenaciously  adhered  to.  Nearly  one-half  in  value  of 
all  tobacco  grown  is  made  up  into  cigars;  and  in  the  IT.  S. 
revenue  system  25  pounds  of  rough  leaves  are  allowed  to 
manufacture  1000  cigars.  Of  this  one-third  or  more  is 
wasted  in  stems  or  lost  in  drying,  the  average  weight  of 
cigars  manufactured  being  15  to  17  pounds  per  1000.  The 
growth  of  the  cigar  manufacture  in  the  IT.  S.  has  been 
rapid,  even  under  the  highest  tax  on  materials  imported 
and  on  the  finished  product.    Since  1868,  when  the  tax  was 

*  There  appears  no  good  reason  for  the  change  of  spelling  of 
this  word  to  seaar.  The  original  is  Spanish,  and  it  follows  nat- 
urally and  easily  in  French,  Portuguese,  German,  and  all  Eu- 
ropean language's.  Its  actual  derivation  is  not  known,  but  it  is 
not  important. 


reduced  to  So  per  M.,  the  quantity  made  has  advanced  from 
902,191  M.  to  1,866,718  M.  in  1874,  and  1,926,661  M.  in 
1875,  having  more  than  doubled.  The  average  wholesale 
selling  price  is  over  $50  per  M.,  making  the  total  value  of 
cigars  consumed  in  the  U.  S.  nearly  $100,000,000,  few  be- 
ing exported. 

The  relation  of  tobacco  and  its  manufactures  to  the 
revenue  systems  of  civilized  states  is  a  striking  and  im- 
portant feature  of  its  history  and  present  position.  In  all 
civilized  countries  it  is  the  subject  of  heavy  taxation,  and 
in  many  countries  its  sale  in  any  form  is  a  government 
monopoly.  In  Great  Britain  its  cultivation  is  forbidden 
in  order  to  secure  greater  revenues  on  its  importation.  In 
the  U.  S.  every  form  of  preparation  of  the  leaf  for  con- 
sumption is  taxed,  and  thus  its  cultivation  comes  to  a 
great  extent  under  the  observation  of  the  government. 
Producers  of  leaf  tobacco  are  required  to  account  for  all 
they  prepare  and  sell,  and  all  dealers  and  manufacturers 
must  take  out  a  license  and  keep  books  showing  their 
transactions.  In  France,  Italy,  Spain,  and  several  South 
American  states  similar  internal  revenue  systems  exist. 
Internal  taxes  were  levied  on  tobacco  in  the  U.  S.  to  some 
extent  under  the  early  systems  of  1792  to  lS20,but  nothing 
was  subsequently  levied  until  a  tax  was  imposed  on  manu- 
factured tobacco  Sept.  1, 1862;  after  this  date  many  changes 
were  made,  increasing  or  diminishing  the  tax,  as  follows, 
the  rate  being  given  in  cents  per  pound: 


,  Mar.  3.  Julv  1,  Mut  :t,  Jtilv  13,  JnlrSO,  June  6,  Sept.  1, 

1S63.       lbfri.       1865.       1»66.      1868.        1872.      J^TJ. 

5  15  15  15  16  20  21 

5  '25  35  40  32  20  24 


Smoking  (of  stems    2  5 

only). 

Smoking,  fine.  5  5 

Twisted,  by  hand,  15  15  no  au  :iu  32  "JO  24 

On  snuff  the  same  rates  were  charged  as  on  chewing  to- 
bacco. On  cigars  the  rates  were  $1.50  to  $3  per  M.  under 
the  act  of  1862;  advanced  in  1864  to  rates  varying  from 
$3  to  $40  per  M.  ;  in  1865  all  were  put  at  $10  per  M.  ;  in 
1 S72  all  were  reduced  to  $5  per  M. ;  and  Sept.  1,  1875.  all 
were  advanced  to  $6  per  M.  The  revenues  received  from 
these  taxes  advanced  rapidly,  from  $3,055,562  in  the  first 
fiscal  year  1862-63  to  $37,303,462  in  the  fiscal  year  1874- 
75,  including  all  paid  as  excise  and  internal  revenue  taxes 
on  all  forms  of  tobacco  and  cigars,  exclusive  of  duties  on 
imports.  These  duties  for  the  same  year  being  $5,271,094, 
the  total  revenue  to  the  U.  S.  government  from  tobacco 
and  its  manufactures  was  $12,574,556.  The  internal  rev- 
enue alone  for  seven  calendar  years  was  as  follows  : 

From  manuT. 
tobacco. 

817,371,063 
24,300,483 

25,560,539 
24,570,776 
23,397  B58 

in.!i::s,n.-:s 


Years. 
1869 

1870 
1871 
1S72 
1873 
1S74 
1S75 


From  cigars. 

>4.:n;n,n:,;; 
5,718,780 
6,598,173 
7,566,157 
8,940,391 
9,333,592 

10,140,384 


Total. 
$22,331,116 
30,019,263 
32,158,702 
32,136,963 
32,33S,249 
31,272,547 
85,341,238 


25,200,754 

For  the  year  ending  June  30,  1876,  the  receipts  of  internal 
revenue  from  tobacco  in  various  forms  were  as  follows : 

Receipts. 
Cigars  and  cheroots,  number  1,S28,7S2,297         $10,969,572.49 

Cigarettes,  number 77,407,166  135,462.54 

Snuff,  pounds 3,317,086  1,061,467.64 

Tobacco,  other,  pounds 107,064,051  25,694,395.05 

Stamps  for  tobacco  and  snuff  exported 6,694.30 

Manufacturers  of  cigars 153,075.26 

Dealers  in  leaf  tobacco 112,954.63 

Dealers  in  manufactured  tobacco 6,615,208.38 

Manufacturers  of  tobacco 11,375.04 

Peddlers  of  tobacco 35,066.50 

Total  receipts -;.»  ?.<.v_7    13 

These  sums  show  a  steady  increase,  and  strikingly 
establish  the  importance  and  permanence  of  this  source  of 
revenue.     The  maximum  rate  on  tobacco   has,  however, 
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evidently   been  exceeded  in  the  advi e   from  20  to   21 

cents  per  pound  made  in  1ST;,;  the  former  rate  produced 
a  larger  revenue,  and  the  higher  one  being  found  to 

injuriously  on  the  prod >r,  to  whom  the  ordinary  grades 

and  qualities  have  In :  ah I  valueless.     The  customs 

revenue  from  tobacco  and  cigars  is  also  large,  and  im- 
portant as  an  increasing  sum.  The  law  of  .In1  I 
first  made  the  duties  specific,  at  :',!>  cents  tn  Si  per  pound  on 
oigars,  and  25  cents  to  35  cents  per  pound  on  tobacco.  On 
July  SO,  IS04,  these  rates  were  increased  about  threefold 
on  cigars,  and  nearly  doubled  on  tnl,a  -,-,.     dm   jmk    28, 

I860,  all  cigars  were  put  at  $3  per  ] nd  and  50  percent. 

ad  valorem;  and  on  July  20,  lscs.  the  rates  were  reduced 
to  $2.51)  per  pound  and  25  per  cent,  ad  valorem  :  which 
rate  continues,  leaf  tobacco  paying,  under  the  law  of  1864, 
35  cents  per  pound,  and  manufactured  tobacco  50  cents 
per  pound,  under  these  rates  tho  sums  received  were 
in    1870-71,   $4,801,577;     1871-72,    $5,469,237;    1872-73, 

$6,219,317;  1873-74,  $6,150, I;  and   1874   75,  $5,269,042. 

These  sums  are  made  up  almost  equally  from  cigars  and 
from  leaf,  a  very  small  amount  only  being  yielded  by- 
other  forms. 

The  revenues  received  by  other  nations  are  in  almost 
all  cases  large  from  tobacoo.  The  most  recent  receipts 
were  as  follows:  Great  Britain  (1874-75),  from  customs 
£7,305,047,  licenses  £85,057  (duties  3«.  to  4s.  fid.  the  pound); 
France  (1875),  from  monopoly  of  sale  295,988,000  francs; 
Germany  (1S74),  from  customs  1,019,460  marks;  \l  ace 
Lorraine,  from  tax  on  manufacture  (1874),  sun. null  marks; 
Zollverein  (1S73),  from  customs.  10,2~>.~>,tll)l)  marks;  Aus- 
tria-Hungary (1874),  budget,  monopoly,  all, 7 Do, 000  florins  ; 
Hungary,  alone  (1874),  monopoly.  L".i,L'::7..".  IT.  florins ;  Italy 
(1873),  from  monopoly  of  sale  73,232,144  francs,  tax  on 
cultivation  50,760  francs:  Portugal  (1874-75),  from  cus- 
toms 2,205,200  milreis,  licenses  24,500  milreis;  Russia 
(1873), from  taxes  on  consumption  10.200,000  roubles.  In 
Russia  duties  on  importation  arc  also  levied,  but  the  amount 
received  is  not  stated.  In  Spain  tho  sale  of  tobacco  is  a 
monopoly  of  the  Crown,  but  there  is  no  recent  distinct  re- 
turn of  the  revenue  yielded;  stamps,  lotteries,  and  tnhaeco 
together  yielded,  in  1871,  156,467,671  pesetas  (or  francs  I. 
Swollen  and  Norway  levy  duties  on  importation.  In  every 
country  revenue  in  some  form  is  raised  on  the  importation 
or  the  sale  of  tobacco,  and  it  generally  constitutes  a  mure 
productive  source  than  any  other.  In  the  lT.  S.  it  now 
yields  42  million  dollars;  in  England,  ">7  million  :  in  France, 
60  million;  in  Austria,  42  million;  in  Italy,  15  million. 
It  would  be  quite  impossible  to  supply  the  place  of  so  de- 
sirable a  subject  of  taxation. 

Tobacco  as  a  crop  is  deprecated  by  the  better  agricul- 
turists in  consequence  of  its  exhausting  oharaoter.  In  the 
early  history  of  Virginia  the  light  lands  of  the  eastern 
counties  were  cultivated  in  tobacco,  extensive  shipments  to 
England  being  made  from  towns  on  the  Chesapeake  long 

since  abandoned.     Less  than  a  century  of  tobai growing 

completely  exhausted  the  coast-counties,  and  left  the  towns, 
mansions,  and  churches  that  once  flourished  there  buried 
in  forests  of  new  pine. 

Sfniiff  has  been  made  from  a  very  early  period,  first  and 
most  largely  by  the  Spanish,  who  prepared  it  w  ith  .arc  and 
scented  it  with  various  materials.  Next  the  Low  Countries, 
Scotland,  and  England  extended  and  popularized  the  use 
of  sniiH'.  For  the  last  half-century  or  more,  Scotch  -null 
has  been  the  favorite  in  commerce,  and  large  manufactures 
have  existed  in  England,  with  a  moderate  production  in 
the  U.  S.  The  export  and  import  of  snuff  have  no(  hern 
usually  distinguished  from  manufactured  tobacoo;  the 
amount,  however,  has  been  large,  ami  flic  consumption  in 
England  larger  than  all   elsewhere.      The   amount  of  smitl 

manufactured  in  the  U.S.  in  the  year  ending  June  30, 1876, 
was  3,317,086  pounds,  yielding  $1,061,467  revenue.  The 
manufacture  was  originally  conducted  by  grinding  the  leal 

in  conical  mortars,  and  mere  oi   less  was  produ I  in  all 

tobacco-consuming  countries.      It    is   now  ground  in 

mills    by  steam  power.      Tl Id    and   standard    brands  of 

snuff    were    maceaboy,   originally    from    Martinique    and 

Spain;  rap-nee,  or  the  French;  and  thai   knowi 

or  bundyfoot.      'there   has    been  a   great  decline   ill  the   u-c 

of  snuff  in  England  and  Germany  within  the  last  twenty 

years,   and    in    the    I.    S.,  with    looal    exceptions,   an    OVOn 

greater  decline.      Cigari  »-■  or.-  small  roll 

tobacco  enolosed  in  white  pap  "  -'"'.v 

made  in  Cuba  and  inthe  I  ,S,   The  u>d  oounted 

as  oigars  for  rei purposi        Cijarillae  is  the  Spanish 

term  for  oigarettes  or  small  cigars.  Lours  Blodobt. 

Tobac'co  (Span,  fa&aco],  Chemistry  and  Phi- 
lological Relations  of.    The  most  important  li 

ilea!  of  the  tol I  is  the  alkalol  I 

present  in  quantities  varying  from  2  to  0  per  - 1  nt     Pure 

nicotine  (CioHitNj)   '-  lorli    9,  ollj  liquid  dI  a  strong 

alkaline  reaction,  disagreeable  -"oil.  and  hot, 


It  is  volatile,  inflammable,  soluble  in  water,  alcohol, ether 

and  oils,      do  ex]  ,,„„' 

With  acid  .  ,i  -.  Nicotine 

wa-   first   isolated   bj   two  Gen  i    u,,d 

Reimann,  in  1828.     It   i-  a  virulei  I  n,,,, 

sufficing  to  kin  a  rabbit  in  less  than  four  minuti 
tiantiK  .  or  tobacco  ......  i-  a  principle 

tilling  the  leaves,  whether  fresh  "r  dry.  with  wab 
is  a  fatty  sul  lining  in  the  form  of  mir.   - 

ular  crystals,  Inning  little  taste,  but  a  tobaceo-like  smell. 
Besides  the.,,  prin  iiph  -.  tobacoo  ooi 

am,  and  an  uiiu-ual  quantity  i  from  10  I"  27  pel 
"I  inorganic  ingredients,    Lime  com] 
cent,  -i  th"  ash,  and  potash  about  30.     Nitric,  pbospl 

and    malic    are   among    the    OOidi    tbsl    OCCUr.       Bj    'li. 

tillation  tol  ds  a  <lark  empyrsomatie  oilj 

stance  ("oil  of  tobacco"),  of  the  ] uliar  itronj 

old,  foul   tobac  o  pi]  i   .  and  an  exceeding!-)  acrid,  sharp, 

disagn  i     bb    la    le.      'I  hi-  oil  i-  opp 

stance,    and,     like     nicotine,     i-     an    exceedingly     powerful 

poison. 

bai o  i  een 
critically  studied   by  experimenting   with   nic  • 

animals.     This  alkaloid   is  •  "I   tin-  mo  i   powerful  of 

nerve-poisons,  producing  tetani nvulsions,  followod  by 

paralysis,  and  death  through  failure  ol  respiration.     The 

cerebrum    is    little    affected,   and    the    pule  rale,    whili 
lessened,  is  afterward  qui.  I, cue. I.      The  pupil  i 

tn  man,  tobacco  taken  in  sufficient  quantity  t>  shot 
sonons  effects  produces  giddiness,  faintness,  and  an 
soribable  feeling  of  sinki]  -  -.  by 

intense  nausea,  severe  ami  long  continued  romiting,  and 

great  relaxati i  feebli  ness  "t   the  mnscnls 

The  skin  bei o-s  pale  I  moist,  and  the  pol 

ingly  feeble.    More  or  less  of  these  effects  maj  persistfor 

a  day  and   more  after  the  poisoning.      They  ate  familiarly 

seen  in  young  hoi-  when  first  beginning  t..  smoke.     A-  bo 
poisonous  dose,  there  is  none,  ho-  not  onlj  do  d 
sons  vary  in  their  susceptibility  to  tobacco,  but  - 
makes  an  enormous  differenci  intl     i  .mn 

dose;    so  that,  as   i-   well    known,  \cr\    large   qu 

tobacco    an  be  - ked  or  chewed  without  the  develbi ml 

of  any  of  the  above-mentioned  poisoning,     In   luffl 

dose,  tobacco  proves  a  dang i  id  i  ital  poison. 

The   symptoms  are.  in  general,  an  n 

just  described — namely,it  out 

in--.',  muscular  debility,  cardiac  railurt    and  general  j 

tration.    <  Iften,  too,  there  an  en. 

cramps,  convulsiot  ifuse  purging 

pt  r  ei  finoi  of  an  infusion  represent  i 

grains    of    tol C  i    ]  timi 

may  take  place  wi  bit boor  from  the  tunc  i 

ing    the    poison.       Extensive    external    applies 

tobaCCO      may     al-.i     cau-c     poisoning,     and      SVI 

There  is  no  antidote,  and  incases  ■■:  scuti 

Btomach  or  bowels  bJ Id  in-  evacuated  by  approii 

means,  and  n 

ammonia,  the    appl  ''-    and    aitit 

respiration.      ' 

from   undue  indulgence  in  the  w I  a-  a  luxury,  shows 

itself  in  d'spsfwia,  the  smoker  experici 

petite,    especially    in    the    no. ruing,    dry    toil    I 

thirst :  and  ii -    ■  -        ■  as  oi  incod  '" 

i     il    and    mental    restlessness,  with  undo. 
:   1   by    Ileum 

ami  palpitation  or  irrej  irt.    With 

Bmokers,  «l-".  a   form  "t   ohronio  irritability,  and  . 

inflammation,    of   the    throat    and    ' 
common.     Graver  ei  ila,  such  i 

and  I"-    of  sight  from  wasting  awaj  "t  the  optla  nerve, 
been  oharged  I 

w, nsi.ler  the  enormous  number  ol 

hc:i\  ily    ill    the    WOO  I.    and    tin     .  ompSJ  Sti 

1. 1 of  the  affocti in  question,  where  there  Isi 

other  obvious  and  valid  cause  fot  tho  soma,  the  dais   I 

oo  is  to  blame  forthe  disease  must  I  with 

caution.     U  of 

not  produce     ! 

lien    calm-  and   Soothes  tl 

nervous  system,  hel| 

• 
compensate  fur  an  Insuflh 

ular  question,  whether  g I  oi    ; 

' 
,ui-ner.      According  tn   | 

tir-t  pla  e.  tobacco  i-  • 

man    race  ;   for   indh  idll 

and  montal  derel  ■■  ' 

,1,,.    ..  ><•.    »>"ler    t  " 
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years  or  so,  tobacco,  even  in  small  quantity,  is  so  apt  to 
disorder  health  in  BpBie  way  or  other  that  for  such  it 
should  be  considered  generally  harmful.  Thirdly,  many 
persons,  even  adults,  can  never  indulge  at  all  in  tobacco 
without  being  to  some  degree  poisoned.  For  such  in- 
dividuals common  sense  teaches  that  the  weed  is  to  be 
regarded  fts  wholly  noxious.  Fourthly,  an  enormous  num- 
ber of  persona  can  and  do  use  tobacco  (the  actual  quantify 
consumed  varying  with  the  individual)  not  only  without 
apparent  present  disturbance  of  health,  but  with  main- 
tenance of  as  full  physical  and  intellectual  vigor,  freedom 
from  sickness,  and  longevity,  as  are  found  with  non-con- 
sumers. To  say  that  such  individuals,  did  they  abstain, 
would  be  still  more  hearty  or  long-lived,  is  to  assert  that 
which  obviously  can  be  neither  proved  nor  disproved. 
Finallv,  the  exigencies  of  our  artificial  civilization  often 
demand  a  continued  overtaxing  of  cither  the  physical, 
intellectual,  or  emotional  faculties,  and  in  some  such  cases, 
especially  where  the  sufferer  be  past  the  most  vigorous 
period  of  life,  tobacco  in  moderation  often  seems  to  coun- 
teract in  some  measure  the  evil  effects  of  the  strain,  dis- 
posing to  emotional  and  physical  calm,  removing  fatigue, 
assisting  digestion,  and  supplementing  a  scanty  food- 
supply.  If.  then,  the  abatement  of  morbid  symptoms  and 
restoration  of  the  bodily  functions  to  their  normal  status 
be  beneficial,  we  must  accord  to  tobacco  in  the  present 
instances  the  right  to  be  regarded  as  a  useful  agent.  But 
in  connection  with  this  topic  it  is  proper  to  bear  in  mind 
the  fact,  that  while  tobacco  in  due  moderation  may  be 
often  apparently  harmless,  and  even,  under  some  circum- 
stances, useful,  yet  that  to  indulge  in  an  excess  which,  for 
the  individual,  ia  injurious,  is  both  easy  and  tempting,  and, 
as  a  matter  of  fact,  is  an  exceedingly  common  habit.  Any 
tobacco-consumer,  by  reverting  to  the  symptoms  of  chronic 
tobacco-poisoning  detailed  above,  can  easily  determine 
for  himself  whether  he  is  or  not  crossing  the  "poison- 
line"  in  his  use  of  the  luxury.  As  to  the  relative  power 
of  the  various  modes  of  consuming  tobacco,  it  is  probable 
that  a  given  quantity  of  a  given  leaf  will  most  promptly 
and  powerfully  affect  the  system  if  rheiced,  next  it  emoked, 
and  least  if  taken  as  snuff.  In  the  matter  of  smoking, 
again,  less  of  the  active  principles  will  reach  the  mouth  if 
the  dose  of  tobacco  be  smoked  in  a  clean  pipe  than  if  a  foul 
one  be  taken,  and  less  with  a  pipe,  if  clean,  of  porous 
material,  like  meerschaum,  and  with  a  reasonably  long 
stem,  than  where  the  same  tobacco  is  smoked  as  a  cigar. 
With  both  pipe  and  cigar,  again,  the  last  portion  smoked 
is  proportionately  stronger  than  the  first,  for  it  becomes 
saturated  with  a  certain  percentage  of  the  smoke-ingre- 
dients of  the  earlier  portions,  mechanically  arrested  in  their 
passage.  The  time  of  day  and  state  of  the  stomach  also 
modify  the  effect  of  tobacco,  the  influence  being  com- 
paratively stronger  earlier  in  the  day  or  upon  an  empty 
stomach  than  in  the  evening  or  after  a  meal. 

Medicinal  Cues. — In  medicine  tobacco  is  used  solely  for 
its  relaxing  influence  upon  the  muscular  system.  Before 
the  introduction  of  anaesthetics  it  was  thus  sometimes 
employed  in  cases  of  visceral  spasm,  or  where  hernias  or 
dislocations  were  to  be  reduced,  but  its  use  in  these  cir- 
cumstances is  now  almost  obsolete.  In  tetanus  the  drug 
has  been  tried,  and  shows,  as  might  be  expected,  a  certain 
power  in  blunting  the  irritability  of  the  motor  tract  of  the 
spinal  cord,  and  thus  reducing  the  severity  of  the  spasms. 
It  has  been  given  in  this  disease  in  the  form  of  nicotine, 
administered  by  subcutaneous  injection  in  doses  of  a  small 
fraction  of  a  drop.  In  asthma  some  sufferers  find  relief 
from  smoking  tobacco,  but  as  a  rule  the  remedy  is  not  of 
much  use.  The  most  common  way  of  administering  to- 
bacco for  medicinal  purposes  is  by  giving  an  infusion  of 
the  leaf  by  enema,  but  great  prudence  is  necessary,  as  the 
drug  thus  introduced  is  a  powerful  and  even  dangerous 
remedy.  Externally,  lotions  and  ointments  of  tobacco 
have  been  used  for  various  purposes,  but  anything  like  an 
extensive  application  is  in  the  highest  degree  dangerous, 
fatal  poisoning  having  more  than  once  occurred  in  con- 
sequence. Edward  Curtis. 

Tobacco-Pipe.     See  Pipe. 

Toba'go,  an  island  in  the  West  Indies,  in  lat.  11°  25 
N.,  Ion.  60°  32'  W.,  18  miles  N.  E.  of  Trinidad,  belongs  to 
Great  Britain.  Area,  97  sq.  m.,  with  15,410  inhabitants. 
The  surface  is  mountainous  and  rugged,  covered  for  a  large 
part  with  primitive  forest,  but  presenting  several  fine  and 
well-watered  valleys.  The  principal  product  is  sugar,  of 
which  90, 2(35  cwts.  were  exported  in  1S66,  together  with 
5533  cwts.  of  molasses  and  119,292  gallons  of  rum.  Coffee 
is  also  extensively  cultivated.  The  climate  is  utterly  in- 
jurious to  Europeans. 

Tobin,  tp..  Perry  co.,  Ind.     P.  2345. 

To'bit,  Book  of,  an  apocryphal  book  of  the  Old 
Testament,  whose  text  is  found  in    the   Septuagint,  the 


Syriac,  and  the  Hebrew ;  none  of  which  texts  are  considered 
to  be  the  original  one.  According  to  Ewald,  it  was  prob- 
ably written  in  Hebrew  or  Chaldee  by  a  Jew  of  Palestine 
in  the  fourth  century  b.  c.  It  is  canonical  with  the  Roman 
Catholics  and  some  of  the  Orientals. 

Tobolsk/*  government  of  Siberia,  bounded  W.  by  the 
Ural  Mountains,  and  extending  from  the  Kirghcez  territory 
to  the  Arctic  Ocean,  comprises  an  area  of  564,825  sq.  m., 
with  1,105,855  inhabitants.  The  western  and  southern 
part  of  the  country  is  occupied  by  spurs  of  the  Ural  and 
Altai  mountains,  from  which  the  land  slopes  toward  the 
Arctic  Ocean  in  one  extensive  plain.  The  northern  portion 
of  this  plain,  between  lat.  66°  N.  and  the  ocean,  is  a  fro- 
zen swamp  during  nine  months  of  the  year;  the  middle 
portion,  between  lat.  58°  and  66°  N.,  is  a  forest  region,  in- 
habited by  hunters  and  producing  excellent  fur;  the  south- 
ern portion  is  good  agricultural  land,  where  rye,  barley, 
oats,  and  the  fruits  of  Middle  Europe  are  raised.  Iron, 
copper,  silver,  gold,  and  platinum  abound  in  the  Ural 
Mountains,  and  mines  are  extensively  worked.  Manu- 
factures of  leather,  soap,  and  woollen  fabrics,  and  a  very 
important  transit-trade  between  Europe  and  Asia,  are  car- 
ried on. 

Tobolsk,  town  of  Siberia,  capital  of  the  government 
of  Tobolsk,  at  the  confluence  of  the  Tobol  and  the  Irtish, 
in  lat.  58°  12'  N.,  is  a  neat  and  handsome  town,  though 
most  of  its  houses  are  built  of  wood,  and  it  carries  on  ex- 
tensive manufactures  of  leather,  soap,  and  tallow,  besides 
important  fishing  and  shipbuilding.     P.  20,330. 
Toboyne,  tp.,  Perry  co.,  Pa.     P.  914. 
To'by,  tp.,  Clarion  co.,  Pa.     P.  1140. 
Tobyhan'na,  tp.,  Monroe  co.,  Pa.     P.  477. 
Tobyhanna  Mills,  p. -v.,  Monroe  co.,  Pa. 
Tocantins',  river  of  Brazil,  South  America,  rises  in  lat. 
14°  S.,  flows  northward  with  a  great  western  bend,  receives 
the  Araguay  in  lat.  6°  S.,  and  joins,  130  miles  from  the 
Atlantic,  the  Para,  the  southern  branch  of  the  mouth  of 
the  Amazon.     The  entire  course  of  the  Tocantins  is  1100 
miles,    for   the   greatest   part   of    which    it   is   navigable, 
though  its  navigation  is  difficult  on  account  of  sandbanks 
and  rapids. 

Toc'coa,  p.-v.  and  tp.,  Habersham  co.,  Ga.,  has  a 
weekly  newspaper.     P.  713. 

Tock,  The  Crowned,  the  Bueeros  corcmatna,  an 
African  passerine  bird  of  the  family  Bucerida^,  having  an 
enormous  red  bill.  It  feeds  on  carrion,  and  probably  on 
vegetable  food  also. 

Tocology.  See  Obstetrics,  by  Paul  F.  Munde,  M.  D. 
Tocqueville,  de.  See  De  Tocqueville. 
Tod  (David),  b.  at  Youngstown,  O.,  Feb.  21,  1805,  son 
of  Judge  George  (1773-1S41),  a  distinguished  jurist,  under 
whom  he  was  trained  to  the  law ;  was  admitted  to  the  bar 
1827;  practised  at  Warren  until  1842:  was  elected  to  the 
State  senate  as  a  Democrat  1S3S;  was  defeated  as  a  can- 
didate for  governor  1844;  was  minister  to  Brazil  1S47-52; 
was  in  1860  first  vice-president  of  the  Charleston  conven- 
tion, in  which  he  warmly  supported  Stephen  A.  Douglas, 
and  became  presiding  officer  after  the  withdrawal  of  the 
Breckenridge  element;  was  a  champion  of  the  "peace 
policy"  1861,  but  being  elected  governor  of  Ohio  1S62,  ho 
gave  Pres.  Lincoln  an  unhesitating  support  during  the  two 
years  of  his  official  term.  D.  at  Youngstown,  0.,  Nov.  13, 
1868. 

Tod  (James),  b.  in  Scotland  in  1782 ;  went  to  India  as 
a  cadet  1800;  took  part  in  several  wars  in  Central  India, 
attaining  the  rank  of  lieutenant-colonel;  made  a  topo- 
graphical survey  of  the  Rajpoot  country,  completed  in 
1815;  was  political  agent  in  Mewar  and  other  Rajpoot 
states  1817-23,  returned  to  England  1823.  D.  at  London 
Nov.  17,  1835.  Author  of  a  splendidly-illustrated  work, 
Annals  and  Antitjuitie*  of  Rajasthan,  or  the  Central  and 
Western  Rajpoot  States  of  India  (London,  2  vols.,  imp.  4to, 
182U-32),  and  of  Travels  in  Western  India  (1S39),  pub- 
lished posthumously. 

Toda,  Tuda,  or  Tudawa,  a  singular  race  of  peoplo 
inhabiting  parts  of  the  Neilgherry  Hills  in  Southern  India. 
In  1858  they  numbered  only  337  persons,  yet  they  are  the 
dominant  people  of  their  region,  and  receive  from  the  in- 
ferior tribes  a  heavy  tribute.  They  have  a  peculiar  lan- 
guage, which  is  unwritten.  Their  religion  is  the  worship 
of  departed  spirits  and  of  the  sun.  Their  only  industry 
is  the  herding  of  buffaloes  for  their  milk  and  butter.  They 
practice  polyandry,  all  the  brothers  of  one  family  having 
but  one  wife  in  common.  The  men,  however,  claim  and 
receive,  at  certain  seasons,  the  rights  of  temporary  husbands 
to  the  women  of  the  subject  villages.  The  Toda  men  are 
tall,  well-proportioned,  and  in  many  respects  are  a  superior 
race  of  men. 
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